Micrel, Inc. MIC4827
Ordering Information
Part Number .
Ambient Temp. Range Package
Standard Pb-Free
MIC4827BMM MIC4827YMM —40° to +85°C 8-Pin MSOP
Pin Configuration
-/
vDD [ 1] (8] vA
RSW [2] 7] vB
REL [3] (6] cCs
GND [4] 5] sw
8-Pin MSOP (MM)
Pin Description
Pin Number Pin Name Pin Function

1 VDD Supply (Input): 1.8V to 5.5V.

2 RSW Switcher Resistor (External Component): Set switch frequency of the internal
power MOSFET by connecting an external resistor to VDD. Connecting the
external resistor to GND disables the switch oscillator and shuts down the
device.

3 REL EL Resistor (External Component): Set EL frequency of the internal H-bridge
driver by connecting an external resistor to VDD. Connecting the external
resistor to GND disables the EL oscillator.

GND Ground Return.

5 SW Switch Node (Input): Internal high-voltage power MOSFET drain.

6 (O] Regulated Boost Output (External Component): Connect the output capacitor of
the boost regulator and connect to the cathode of the diode.

VB EL Output: Connect to one end of the EL lamp. Polarity is not important.
VA EL Output: Connect to the other end of the EL lamp. Polarity is not important.
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Absolute Maximum Ratings™

Operating Ratings?

SUPPIY VOMAGE (V0D) oo 05to6y  SUPPIY VOIAGE (VoD).wosvosivsvssvsv +1.8V1o +5.5V
OUtPUL VORBGE (V0S) oo 05to 100y -AMP Drive Frequency (fe) ..o 60Hz to 1000Hz
Freq. Control Voltage (Vksw, VReL)-...... ~0.5 to (Vpp + 0.3V) SW|t<.:h|ng Transistor Frequency (fsw) ----.-.- 8KHzo to 200K|:|Z
Power Dissipation @ Ta=85°C ....cocovviivcivieieneeennn. 200mwW Amblc.ent Temperature.(TA) """"""""""""" —40°C to +85°C
Storage Temperature (Ts) ....ccoeevvvrerenenne —65°C to +150°C Junction Thermal Resistance

EDS Rating® PDIP (BJA) vveeeirrreieeiiieie e e 206°C/W

Electrical Characteristics®

Vin = Vop = 3.0V; Rsw = 560KQ; Rg. = 1.0MQ; Ta = 25°C, bold values indicate —40°C< T, < +85°C, unless noted.

Symbol Parameter Condition Min Typ Max Units
Robs(on) On-resistance of switching Isw = 100mA, Vcs = 85V 3.8 7.0 Q
transistor
Vcs Output voltage regulation Vpp = 1.8V to 5.5V 85 90 95 \%
83 97 \Y
Va— Vs Output peak-to-peak voltage Vop = 1.8V to 5.5V 170 180 190 \%
166 194 \%
VEN-L Input low voltage (turn-off) Vpp = 1.8V to 5.5V 0.5 \Y,
VEN-H Input high voltage (turn-on) Vpp = 1.8V to 5.5V Vpp— \Y,
0.5
Isp Shutdown current, Note 5 Rsw = LOW; RgL = LOW; 0.01 0.1 MA
Vpp = 5.5V 0.5 MA
lvop Input supply current Rsw = HIGH; Rg. = HIGH,; 21 75 MA
Vcs = 85V; VA, Vs OPEN
lcs Boosted supply current Rsw = HIGH; RgL = HIGH; 200 400 MA
Vcs = 85V; VA, Vs OPEN
Iin Input current including inductor | Vin = Vpp = 1.8V 28 mA
current (See Test Circuit)
feL Va — Vg output drive frequency 285 360 435 Hz
fsw Switching transistor frequency 53 66 79 kHz
D Switching transistor duty cycle 90 %
Notes:
1. Exceeding the absolute maximum rating may damage the device.
2. The device is not guaranteed to function outside its operating rating.
3. Devices are ESD sensitive. Handling precautions recommended.
4. Specification for packaged product only.
5. Shutdown current is defined as the sum of current going into pin 1, 5, and 6 when the device is disabled.
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Test Circuit
L1 D1
Vi 220pH BAV20WS
ey 1 o erio0u
10pF I MIC4827 033y
L VDD SW
RSW cs
REL va f—2
, 10nF
A
GND VB
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Typical Characteristics

Total Input Current Total Input Current Output Voltage
vs. Input Voltage 70 vs. Temperature 200 vs. Input Voltage
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Switch Resistance Switching Frequency EL Frequency
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__120 400 120
] N B o NENEEENN
< 100 Rgyy = 332k < f 100 Ry = 332k ——
o e T 3001—Rg = 1M 3 N
L 80 =R T 5 250 R |- < 80 -
3 sw ] 0250 —R_ =2m 5 "\ Rgy = 442k
L —_ I w re t t
60| 200 Z 60
£ Ray = 562k | 3 150 @ Ry = 562K
2 w0 4 g 40
I * 100 14
g 20 s R =332 * 20
5 ° BT LT T v =30v
€N 0 0 L[] 0 1 1
12345 6 12345 6 -40 -20 0 20 40 60 80 100
INPUT VOLTAGE (V) INPUT VOLTAGE (V) TEMPERATURE {C)
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EL Frequency Output Voltage Total Input Current
vs. Temperature vs. Lamp Size vs. Lamp Size
00T i | 200 T S EEEEEN
350 X ! S s e ~os | T L]
= } FSW =M | | = 160*st=332k %: *RSW=332k
T 300 = 120[CIR =332M £ MRy =332M
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= 200 w I 3 100 <15 /
w o o o | 4 <
3 150 e 2 V=30V T Vi, =30V
& 100 = 60 L=220uH 1 > L = 220uH
w w0 N | } } 1 } 8 40 COUT =0.1pF ] Z s CouT =0.1pF
—R s =|3~32|V‘ T V=30V ] 20 D = BAV20WS D = BAV20WS
| | 0 I B B | 0 L1
?40 20 0 20 40 60 80 100 0 1 2 3 4 5 6 7 0o 1 2 3 4 5 6 7
TEMPERATURE ( °C) LAMP SIZE (sq. in.) LAMP SIZE (sqg. in.)
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Block Diagram
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Figure 1. MIC4827 Block Diagram

Functional Description

Overview

The MIC4827 is a high-voltage EL driver with an AC
output voltage of 180V peak-to-peak capable of driving
EL lamps up to 6in* Input supply current for the
MIC4827 is typically 21pA with a typical shutdown
current of 10nA. The high voltage EL driver has two
internal oscillators to control the switching MOSFET and
the H-bridge driver. Both of the internal oscillators’
frequencies can be individually programmed through the
external resistors to maximize the efficiency and the
brightness of the lamps.

Regulation

Referring to Figure 1, initially power is applied to Vpp.
The internal feedback voltage is less than the reference
voltage causing the internal comparator to go low which
enables the switching MOSFET’s oscillator. When the
switching MOSFET turns on, current flows through the

inductor and into the switch. The switching MOSFET will
typically turn on for 90% of the switching frequency.
During the on-time, energy is stored in the inductor.
When the switching MOSFET turns off, current flowing
into the inductor forces the voltage across the inductor to
reverse polarity. The voltage across the inductor rises
until the external diode conducts and clamps the voltage
at Vour + Vpy. The energy in the inductor is then
discharged into the Cguyr capacitor. The internal
comparator continues to turn the switching MOSFET on
and off until the internal feedback voltage is above the
reference voltage. Once the internal feedback voltage is
above the reference voltage, the internal comparator
turns off the switching MOSFET’s oscillator.

When the EL oscillator is enabled, V5 and Vg switch in
opposite states to achieve a 180V peak-to-peak AC
output signal. The external resistor that connects to the
REL pin determines the EL frequency.
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VA
(50V/div)

VB
(50V/div)

VoV
(50V/div)

TIME (2ms/div)

Figure 2. 108Hz Typical Output Waveform

Switching Frequency

The switching frequency of the converter is controlled via
an external resistor between Rgy pin and Vpp pin of the
device. The switching frequency increases as the
resistor value decreases. For resistor value selections,
see the “Typical Characteristics: Switching Frequency
vs. Switch Resistor” or use the equation below. The
switching frequency range is 8kHz to 200kHz, with an
accuracy of +20%.

36

foy (kHz) = —st (MQ)

EL Frequency

The EL lamp frequency is controlled via an external
resistor connected between Rg. pin and Vpp pin of the
device. The lamp frequency increases the resistor value
decreases. For resistor value selections, see the
“Typical Characteristics: EL Frequency vs. EL Resistor”
or use the equation below. The switching frequency
range is 60Hz to 1000Hz, with an accuracy of £20%.

360

feL (HZ)—REL Q)

V, = 3.0V

L =220+
Cour = 0.033pF
Lamp = 2ift
Ry = 562k

1 Re=1M

TIME (2ms/div)

Figure 3. 180Hz Output Waveform

In general, as the EL lamp frequency increases, the
amount of current drawn from the battery will increase.
The color of the EL lamp and the intensity are dependent
upon its frequency.

(kf'/”‘,/' s/_. / Yaua

VA
(50V/div)

VB
(50V/div)

VA_VB
(50V/div)

TIME (2ms/div)

Figure 4. 360Hz Output Waveform

Enable Function

The enable function of the MIC4827 is implemented by
switching the Rsw and Rg_ resistor between ground and
Vpp. When Rsw and Rg. are connected to ground, the
switch and the EL oscillators are disabled; therefore the
EL driver becomes disabled. When these resistors
connect to Vpp, both the oscillators will function and the
EL driver is enabled.
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Application Information

Inductor

In general, smaller value inductors, which can handle
more current, are more suitable to drive larger size
lamps. As the inductor value decreases, the switching
frequency (controlled by Rsw) should be increased to
avoid saturation or the input voltage should be
increased. Typically, inductor values ranging from 220uH
to 560uH can be used. Murata offers the LQH3C series
up to 560uH and LQH4C series up to 470uH, with low
DC resistance. A 220pH Murata (LQH4C221K04)
inductor is recommended for driving a lamp size of 3
square inches. It has a maximum DC resistance of 4.0Q

Pre-designed Application Circuit

Diode

The diode must have a high reverse voltage (150V),
since the output voltage at the CS pin can reach up to
110V. A fast switching diode with lower forward voltage
and higher reverse voltage (150V), such as BAV20WS,
can be used to enhance efficiency.

Output Capacitor

Low ESR capacitors should be used at the regulated
boost output (CS pin) of the MIC4827 to minimize the
switching output ripple voltage. Selection of the capacitor
value will depend upon the peak inductor current,
inductor size, and the load. MuRata offers the GRM42-6
series with up to 0.047uF at 100V, with a X7R
temperature coefficient in 1206 surface-mount package.
Typically, values ranging from 0.01uF to 0.1pF at 100V
can be used for the regulated boost output capacitor

L1

Li-lon Battery |\2/|20UtH D
vV, urata 1
3.0V tCIJN 4.0V LQH4C221K04 BAV20WS
o Py
cz | L S E 00V
100F/6.3V Y
Flesy MIC4827 | GRM40X7R103K
GRM42-6X5R106K6.3 _|_ VDD swie =
- C1 R1 , s
0.220F/10V == Ros RSW cs
Murata | 3.32M< 332k | s
GRM39X7R 224K10 == REL VA
4 7
GND VB —l
= 0002000
[ RO (]
3in2 LAMP
Vin I Va— Vg FeL Lamp Size
3.3V 28mA 180Vep 106Hz 3in®

TIME (2ms/div)

Figure 5. Typical 100Hz EL Driver for 3in® Lamp
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L1
220uH D1
Vin Murata Diodes
2.4V t0 5.5V LQH4C221K04  BAS20W
c2 | 1 5 033uF/100v
10uF/6.3V :
O“M’E,Sta MIC4827 "] GRM42-6X7R333K100
GRM42-6X5R106K6.3 _|_ o VoD swle =
B R1 , .
R2S
332M 3 332k, RSW cs .
REL VA
4 7
Ij GND VB —|
= 12000000
DnC R D]
EL LAMP
LSl
X533-13
Vin In Va— Vs Feo Lamp Size
3.3V 18mA 180Vpp 104Hz 2in”
=
el
=3
e 4
= |
m§
> |
3 .
oS
>5
S
Se
TIME (2ms/div)
Figure 6. Typical EL Driver for 2in? Lamp with Cs = 0.033uF
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L1
560k D1
Murata Diodes
LQ32CN561K21  BAS20W
Al S8 roov
10uF/6.3V .033p
Murata MIC4827 GRM42-2X7R104K100
GRM42-6X5R106K6.3 _|_ o VoD swle =
B R1 , .
R2s
332M3 562 RSW cs .
REL VA
4
Ij GND VB
X533-13
Vin In Va— Vs Feo Lamp Size
3.3V 21mA 180Vpp 102Hz 2in®
ne 1 £ f
=3 i [ A
o |
© P ot e
- ~ e
= | - !
ol | |
> § N ! |
oS
>5
S
e
TIME (2ms/div)
Figure 7. Typical EL Driver for 2in? Lamp with 560uH inductor
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L1
220uH D1
Vi Murata Diodes
1.5V LQH4C221K04 BAS20W
S A7 Cour
10uF/6.3V 0.01uF/100V
= Muaia e MiC4827 GRM42-2X7R104K100
o N ¢——1VDD sw =
VDD l R1 2 6
1.8V to0 5.5V c1 LWv— RSW cs
0.01pFsov | | 562k s
Murata = YW REL VA
GRM42-6X5R106K6.3 3 §§M . 7
: Ij GND VB —|
= 0200000
O RO T}
EL LAMP
ViN In Vbb Iop Va— Ve FeL Lamp Size
1.5V 26mA 3.0V 32uA 180Vpp 104Hz 1.6in°
=
o X
=2 |
el 4
s |
ke [
=31
S
2
S
S6
TIME (2ms/div)
Figure 8. Typical Split Power Supplies Applications
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L1
Vin 220pH D1
1.8V to 3.3V Murata Diodes
(2X Alkaline Batteries) LQ32CN561K21  BAS20W
5 o
c2 1 1 g TuF/100v
Ap
10uF/6.3V MIC4827 GRM42-2X7R104K100
Murata a 1 5 =
GRM42-6X5R106K6.3 = - VDD sw
R2g LWv—z RSW cspP
33MS M
REL
4
Ij GND
Elite -
12607-N
Vin In Va— Vs Feo Lamp Size
3.0v 31mA 180Vpp 104Hz 5.3in°
=
o
=5
o)
s |
3 |-

Vy— Vg
(50V/div)
v

TIME (2ms/div)

Figure 9. Typical EL Driver Remote Control Lamp
(Blue Phosphor) Applications
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Package Information

o

490 [0.193]
BSC

O

1 4
a0 E
e e 030 43 065 BSC
[0.118 55042 100122448 002561

002’ .02
T0P VIEW BOTTOM VIEW
102 8% SEE DETAIL ‘A"
(mmu:g‘gggj —L o1s 3%
£0.006 #9531
| g ]
— T
/ ’ ’?ﬂlﬂ £0.0047 *
055 B
o 13 - I
10004 *33027 [=~— to118 3 g
DETAIL A
SIDE VIEW
NOTES:
1. DIMENSIONS ARE IN MM [INCHESI.
2, CONTROLLING DIMENSION: MM
& DIMENSION DOES NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
EITHER OF WHICH SHALL NOT EXCEED 0.20 [0.008]
PER SIDE.
8-Pin MSOP (MM)
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MICREL, INC. 2180 FORTUNE DRIVE SAN JOSE, CA 95131 USA
TEL +1 (408) 944-0800 FAX +1 (408) 474-1000 WEB http:/www.micrel.com

The information furnished by Micrel in this data sheet is believed to be accurate and reliable. However, no responsibility is assumed by Micrel for its
use. Micrel reserves the right to change circuitry and specifications at any time without notification to the customer.

Micrel Products are not designed or authorized for use as components in life support appliances, devices or systems where malfunction of a product
can reasonably be expected to result in personal injury. Life support devices or systems are devices or systems that (a) are intended for surgical implant
into the body or (b) support or sustain life, and whose failure to perform can be reasonably expected to result in a significant injury to the user. A
Purchaser’s use or sale of Micrel Products for use in life support appliances, devices or systems is a Purchaser’s own risk and Purchaser agrees to fully
indemnify Micrel for any damages resulting from such use or sale.

© 2001 Micrel, Incorporated.
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