To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI {Dig./Ana. INTERFACE)

M62230FP

LCD MATRIX REGULATOR

DESCRIPTION

The ME2230FF is a semiconductor circuit for LGD matnx regulator,
which will generate the diveded-voltage to drive LCD matnix.

By changing the connection of R pin(i.e. Change the intermnal
resistor ratio), ME2230FP can support divided wvoltage ratio ranging
from 1/5 bias to 1/13 bias.

The high stability and any desired voltage levels is possible, since
the variable voltage regulator for Wrefis built-in.

FEATURES
+Adjustable type voltage divider,

{The setting range of internal resistor is from 1/% bias to 113

hias)
+5 resident buffer-Amp. (& divided output)

+Low power dissipation{1.8 mA Typ)
+Resident voltage-variable regulator for Wref,

APPLICATION
To drive LCD.

RECOMMEND OPERATING CONDITIONS (Ta=25°C)

Supply voltage range : GND-Vee {if V1 = -1V, itis necessary to
support Winy ... -30 to 10V

Recommend input voltage GMND-VReF VREF = Voo -30 to -6Y
{To set Ve, VREF, in order that both | 0-W2 | & | Woo-W5 |
are larger than 1V)
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M62230FP

LCD MATRIX REGULATOR

EXPLANATION OF TERMINALS

Pin Mo. Symbol Function
g 22 If the woltage of each pin can satisfy the following condition:
&) R4 Vos = Vos = Vod = Vo3 = Vo2 = Vol
{4 R3 ) :

@ Rz these pins will be used.
@ = Please refer to page. 4 to set the bias ratio.
@ REGouT Regulator output for VREF to use
REGIN The inverting input pin of REG OP-Amp
{9 WVing Ving Input
Wi Wiz Input
if W1 =-1.0V, itis necessary to support Vin

@ Y Y Fower if V4 < -1.0V. this pin connect to GND
B GND GMND Pin
@ WO Divided-voltage output pin
4 Yoz
é Vos To set Voo & VREF, inorderthat 0 - V2 =2 1V
V To set Voo & VREF, in order that Vs - Voo = 1V

04
a7 Vos
Yoo Voo Power (-Power)
Ving Ving input
&0 WREF Reference voltage input pin
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LCD MATRIX REGULATOR

ABSOLUTE MAXIMUM RATINGS (Ta=25"C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage -3 100 W
lout Maximum output current 30 mA
Pa Power dissipation Ta=25"C 550 my
Ke Thermal derating Ta»25°C £5 mw/eG
Topr Operating temperature -20 10 +75 °C
Tstg Storage temperature -40 to +125 °C

ELECTRICAL CHARACTERISTICS(vVce=16V,

WVin=GND, VREF=-12V, Resistor setting=5R, Ta=25°C, unless otherwise noted)

Symbaol Parameter Test conditions i Limits Unit
Min. Tvp. Max.

Voo Supply voltage -35 -10 \
lcc Dissipation current VREF=-16V 1.80 ma
Rwon Cutput woltage ratio 1 W2 198 200 2.02
Rvoz Output voltage ratio 2 (MS-V3Y(VE-V4) 198 | 200 202
Rwos Cutput voltage ratio 3 WEAA 890 9.00 910
Rwod Cutput voltage ratio 4 WEAS2 445 450 455
Rvos Output voltage ratio 5 WE/WE-V3Z) 445 450 455
Rvos Cutput voltage ratio 6 WE/(WS-V4) 8.90 9.00 910
=T Resistor ratio 1 E;tisetgg %ﬁt\gﬁgn'q‘;ms and R1/ resistor 4
S Resistor ratio 2 Estibsetgg %itgﬁgn'q‘;ms and Rzf resistor 5
S Resistor ratio 3 Estibsetgg %itgﬁgn'q‘;ms and Raf resistor 5
S Resistor ratio 4 Estibsetgg %itgﬁgn'q‘;ms and R4/ resistor -
RRs Resistor ratio 5 Estibsetgg %itgﬁgn'q‘;ms and Rs/ resistor 8
RRs Resistor ratio & Estibsetgg %itgﬁgn'q‘;ms and Re/ resistor q
R Resistance Resistor between R1 and Rz 20 kg2
AW Load regulation of output voltage 1 +200pA=<louT1=+10mA 20| mv
AV2-1 Load regulation of output voltage 2-1 +200pA=louTz<+10mA 20 | mv
AV3-1 Load regulation of output voltage 3-1 +200pA=louTa<+10mA 20 | mv
AV2-2 Load regulation of output voltage 2-2 -10mA<louT2<-200pA 20 | mv
AVI-2 Load regulation of output voltage 3-2 -10mA<louTa<-200pA 20 | mv
A4 Load regulation of output voltage 4 -20mA=louT4<-200 A o0 | mv
AVE Load regulation of output voltage 5 -20mA=<louTs=-200pA 20 | mv
WVREG Cutput voltage of regulator Buffer output 445 138 | 434 W
REG-L Load regulation of VREF -10mA<IREG=+2mA 50| mv
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THE SETTING METHOD OF DIVIDED-VOLTAGE
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R Bias ratio Example of setting

R 1/5 @pin-Epin short, A0 pin{Z)pin shon
2R 1/ @pin{B)pin short, A0 pin-{(Apin short
3R 17 @pin-EJpin short, A0)pin{Jpin short
4R 1/ {10 pin-(Elpin short

SR 119 A0 pin{&)pin short

6R 1/10 {0 pin-[@pin short

7R 1711 pin-@pin short

8R 1112 AQpin-@pin short

9R 113 §0)pin-{pin short
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