IC for Other Information Equipment

Panasonic

ANSOO1FHK

Gradation voltage generation IC
for liquid crystal display

m Overview

The AN8001FHK is a gradation voltage generation
IC for liquid crystal displays and designed for 64-grada-
tion LCDs. It isincorporating an 1.23 V reference volt-
age circuit, 10 gradation output buffer amplifier circuits,
and a COM amplifier circuit.

m Features

« Incorporating a high precision reference voltage source :
1.23V (typ.)

» Wide dynamic range of buffer amplifiersand it is pos-
sible to provide an output from V¢ — 0.2 V (the high-
est stage) to GND + 0.2 V (the lowest stage).

» Large COM-amplifier drive current : £100 mA (max.)

m Applications
« Gradation power supply source for LCDs
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m Block Diagram
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m Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee 142 \%
Supply current e O mA
REF amplifier output source current | | oqurce -5 mA
RO amplifier output source current lo-ro -15 mA
RO amplifier output sink current lo+ro 0.1 mA
R1 amplifier output source current lo-r1 -15 mA
R1 amplifier output sink current lor1 0.1 mA
R/2/3/4, L2/3/4 amplifier lo-Ro-L2 -15 mA
output source current
R/2/3/4, L2/3/4 amplifier | o+Ro-L2 15 mA
output sink current
L1 amplifier output source current o1 -0.05 mA
L1 amplifier output sink current los1 15 mA
L0 amplifier output source current lo-Lo -0.05 mA
L0 amplifier output sink current lowo 15 mA
COM amplifier output source current| | 5_com -100 mA
COM amplifier output sink current lorcom 100 mA
Power dissipation P 4002 mw

2203

Operating ambient temperature™* Topr 0to+70 °C
Storage temperature”* Tag -55 to + 150 °C
REF amplifier maximum load Corer 0.47 mF
capacitance
RO/1/2/3/4, L4/3/2/1/0 amplifier CorL 0.1 pF
maximum load capacitance
COM amplifier maximum load Cocom 10 pF
capacitance

Note) Either current or voltage should not be applied from the outside to any terminals not specified.
For the circuit current, (+) is current flowing into the IC and (-) is current flowing out of the IC.
Set the input voltage of each amplifier within the range of the output voltage.
*1: All itemsare at T, = 25°C, except for the operating ambient temperature and storage temperature parameters.
*2: T,=25°C
*3: T,=70°C

m Recommended Operating Range

Parameter Symbol Range Unit

Supply voltage Vee 7to14 \%
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m Electrical Characteristics at T, = 25°C

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
All device
Circuit current lcc O 35 6 mA
Reference voltage VRer 119 | 123 | 1.27 \%
Input bias current Ig O O 500 nA
REF amplifier block
Operating upper limit voltage 1 V1 | Discharge current : 2 mA Vee O O \%
Connect 0.1 uF or more -0.2V
for oscillation prevention
Operating upper limit voltage 2 Vi, | Discharge current : 3 mA Vee O O \%
Connect 0.1 uF or more -03V
for oscillation prevention
Operating lower limit voltage Vi Connect 0.1 pF or more O O VRer \%
for oscillation prevention
RO amplifier block
Output upper limit voltage 1 Vi ror | Discharge current : 10 mA Vee O O \%
-0.2V
Output upper limit voltage 2 Vi roz | Discharge current : 15 mA Vee O O \%
-0.25v
Output lower limit voltage Vi ro | Sink current: 0.1 mA O O Vee \%
-3V
Offset voltage V orero O O 10 mvV
R1 amplifier block
Output upper limit voltage Vyr1 | Discharge current : 15 mA Vee O O \%
-07V
Output lower limit voltage Vi rt | Sink current : 0.1 mA O O |Ved2| V
Offset voltage V oFFR1 O O 10 mvV
R2/R3/R4/L 2/ 3/L4 amplifier block
Output upper limit voltage 1 Vy ro-re| Discharge current : 15 mA Vee O O \%
-15V
Output lower limit voltage 1 Vi rora| Sink current ; 15 mA a \Y
Output upper limit voltage 2 V1 214| Discharge current : 15 mA Vee O O \%
-2V
Output lower limit voltage 2 ViL21a| Sink current : 15 mA 0 0 15 \%
Offset voltage V orF234 O O 10 mvV
L1 amplifier block
Output upper limit voltage Vy, L1 | Discharge current : 50 pA V2 O \%
Output lower limit voltage Vi, 11 | Sink current : 15 mA O O 0.7 \%
Offset voltage VorrL1 O O 15 mvV
4 Panasonic
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m Electrical Characteristics at T, = 25°C

Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
L0 amplifier block
Output upper limit voltage Vi, Lo | Discharge current : 50 pA O \%
Output lower limit voltage Vi, 1o | Sink current : 15 mA 0.2 \%
Offset voltage VoerLo 15 mvV
COM amplifier block
Output upper limit voltage Vi, com | Discharge current : 100 mA Vee O O \%

-25V
Output lower limit voltage V. com| Sink current : 100 mA O O 25 \%
Offset voltage V orEcom O O 10 mvV
« Design reference data
Note) The following characteristics are the reference values for design and not guaranteed values.

Parameter Symbol Conditions Min | Typ | Max | Unit

Recovery time Ri-Time O O 2 uS
COM

REF amplifier block PSRRger f =10 kHzto 500 kHz O O -40 dB
Supply voltage rejection ratio 200 mV[p-p], 0.1 pFconnection
RO amplifier block PSRRgq| f =10 kHzto 500 kHz O O -10 dB
Supply voltage rejection ratio 200 mV[p-p], 0.01 puFconnection
R1 amplifier block PSRRg; | f =10 kHzto 500 kHz O O -20 dB
Supply voltage rejection ratio 200 mV[p-p], 0.01 pF connection
R2/R3R/4 amplifier block PSRRR234 f =10 kHz to 500 kHz O O -40 dB
Supply voltage rejection ratio 200 mV[p-p], 0.01 pF connection
R2/R3R/4 amplifier block PSRR, 534 f=10kHzto 500 kHz O O -40 dB
Supply voltage rejection ratio 200 mV[p-p], 0.01 uF connection
L1 amplifier block PSRR ;| f =10 kHzto 500 kHz O O -10 dB
Supply voltage rejection ratio 200 mV[p-p], 0.01 pF connection
L0 amplifier block PSRR | f =10 kHzto 500 kHz O O -20 dB
Supply voltage rejection ratio 200 mV[p-p], 0.01 pF connection
COM amplifier block PSRRom| f =10 kHz to 500 kHz O O -40 dB
Supply voltage rejection ratio 200 mV[p-p], 0.1 uF connection
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m Technical Data

¢ Characteristics curve
Power supply current [0 temperature characteristics

Reference voltage [ temperature characteristics
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m Application Example
« System configuration example
COM amplifier
10 ]
7 > source driver
I VRO
______ VR1
VR2
AN80O1FHK | 7777
5 o
: - 2
YUl Liquid crystal panel S
Ty ho!
I Vi1 O
VLO
! g g
g ?
& 2
ol &
O
HV,CLK — o Control signal
Display controller
Data —_—
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m Application Example (continued)
« Application circuit example
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m Application Example (continued)

<Recommended operating conditions>

Parameter Symbol Ratings Unit Notes
Supply voltage Vee 105 \%
Load capacitance CLoap 0.01 uF VROtoVLO
01tol uF COMO
0.1 HF Vier
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