Gradation Voltage Generating IC for Color TFT-LCD

Panasonic

ANS8001FHK

Gradation voltage generation IC for liquid crystal display

B Overview

The AN8OO1FHK is a gradation voltage generation
IC for liquid crystal displays and designed for 64-grada-
tion LCDs. It is incorporating an 1.23 V reference volt-
age circuit, 10 gradation output buffer amplifier circuits,
and a COM amplifier circuit.

M Features

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

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

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

B Applications

e Gradation power supply source for LCDs

B Block Diagram
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B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee 14.2 A%
Supply current Icc — mA
REF amplifier output source current | I e -5 mA
RO amplifier output source current To_ro -15 mA
RO amplifier output sink current Tosro 0.1 mA
R1 amplifier output source current To_ri -15 mA
R1 amplifier output sink current Tosri 0.1 mA
R/2/3/4, 1.2/3/4 amplifier To-ro-12 -15 mA
output source current
R/2/3/4, L2/3/4 amplifier Ioiro12 15 mA
output sink current
L1 amplifier output source current To_L —-0.05 mA
L1 amplifier output sink current Toi 15 mA
L0 amplifier output source current To-Lo -0.05 mA
L0 amplifier output sink current Too 15 mA
COM amplifier output source current| I _coum —-100 mA
COM amplifier output sink current Io:com 100 mA
Power dissipation Py 400*? mW

220"

Operating ambient temperature*! Topr 0to+70 °C
Storage temperature*! Ty —55to+ 150 °C
REF amplifier maximum load COREF 0.47 mF
capacitance
R0/1/2/3/4, 1L4/3/2/1/0 amplifier CoriL 0.1 uF
maximum load capacitance
COM amplifier maximum load Cocom 10 uF
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.

#] : All items are at T, = 25°C, except for the operating ambient temperature and storage temperature parameters.

¥2: T, =25°C
#3: T, =70°C

B Recommended Operating Range

Parameter

Symbol

Range

Unit

Supply voltage

VCC

7to 14
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B Electrical Characteristics at T, = 25°C

Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
All device
Circuit current Icc — 3.5 6 mA
Reference voltage VREF 1.19 | 1.23 | 1.27 \"
Input bias current Iz — — 500 nA
REF amplifier block
Operating upper limit voltage 1 Vi Discharge current : 2 mA Vee | — — A%
Connect 0.1 UF or more -02V
for oscillation prevention
Operating upper limit voltage 2 Vuo | Discharge current : 3 mA Vee | — — A%
Connect 0.1 UF or more -03V
for oscillation prevention
Operating lower limit voltage Vi Connect 0.1 UF or more — — | Vger v
for oscillation prevention
RO amplifier block
Output upper limit voltage 1 Vuro1 | Discharge current : 10 mA Vee | — — A%
-02V
Output upper limit voltage 2 Vuro2 | Discharge current : 15 mA Vee | — — A%
—0.25V
Output lower limit voltage ViLro | Sink current : 0.1 mA — — Vee \"
-3V
Offset voltage Vorrro — — 10 mV
R1 amplifier block
Output upper limit voltage Vur: | Discharge current : 15 mA Ve — — \"
-07V
Output lower limit voltage Viri | Sink current : 0.1 mA — — | V2 \"
Offset voltage VOoFER1 — — 10 mV
R2/R3/R4/1.2/1.3/L4 amplifier block
Output upper limit voltage 1 Vuro.rse| Discharge current : 15 mA Vee | — — A%
-15V
Output lower limit voltage 1 VLR2R4 Sink current : 15 mA _ _ 2 \V
Output upper limit voltage 2 Vhi214| Discharge current : 15 mA Ve — — \"
-2V
Output lower limit voltage 2 Vii2.14| Sink current : 15 mA — — 1.5 v
Offset voltage Vorr234 — — 10 mV
L1 amplifier block
Output upper limit voltage Vu, 11 | Discharge current : 50 pA Ved2| — — \"
Output lower limit voltage Vi L1 | Sink current : 15 mA — — 0.7 \"
Offset voltage VoFrL1 — — 15 mV
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B Electrical Characteristics at T, = 25°C

Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
L0 amplifier block
Output upper limit voltage Vu. Lo | Discharge current : 50 pA 3 — — \"
Output lower limit voltage Vi 1o | Sink current : 15 mA — — 0.2 v
Offset voltage VoFrLo — — 15 mV
COM amplifier block
Output upper limit voltage Vh.com| Discharge current : 100 mA Vee | — — A%

25V
Output lower limit voltage VL. com | Sink current : 100 mA — — 2.5 \"
Offset voltage VorrcoMm — — 10 mV
¢ 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 — — 2 us
COM

REF amplifier block PSRRygH f=10kHz to 500 kHz — — —40 dB
Supply voltage rejection ratio 200 mV[p-p], 0.1 uFconnection
RO amplifier block PSRRgo| f=10kHz to 500 kHz — — | —-10 dB
Supply voltage rejection ratio 200 mV([p-pl, 0.01 pFconnection
R1 amplifier block PSRRy; | f=10kHz to 500 kHz — — | 20 dB
Supply voltage rejection ratio 200 mV([p-p], 0.01 UF connection
R2/R3R/4 amplifier block PSRRR34 f=10kHz to 500 kHz — — —40 dB
Supply voltage rejection ratio 200 mV([p-p], 0.01 UF connection
R2/R3R/4 amplifier block PSRR; 34 f=10kHz to 500 kHz — — | 40 dB
Supply voltage rejection ratio 200 mV[p-p], 0.01 uF connection
L1 amplifier block PSRR; ;| f=10kHz to 500 kHz — — -10 dB
Supply voltage rejection ratio 200 mV[p-p], 0.01 UF connection
LO amplifier block PSRR; | f=10kHz to 500 kHz — — -20 dB
Supply voltage rejection ratio 200 mV([p-p], 0.01 UF connection
COM amplifier block PSRRcqy| f=10kHz to 500 kHz — — | —40 dB
Supply voltage rejection ratio 200 mV[p-p], 0.1 uF connection

SDF00006BEB



Panasonic AN8001FHK

B Technical Data
e Mearsurement circuit for gain and phase characteristics
100 mV[p-p]
o—
68 Q
0.1 uF
7-|7; Assumed to drive LCD.
DC voltage

RODC=97V L4DC=434V
RIDC=9.01V L3DC=323V
R2DC=781V L2DC=232V
R3DC=7.12V L1 DC=980 mV
R4DC=63V LODC=210mV

¢ Main characteristics

Power supply current — temperature characteristics Reference voltage — temperature characteristics
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B Technical Data (continued)
e Main characteristics (continued)
R2 amp. Gain, Phase — Frequency

R3 amp. Gain, Phase — Frequency
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B Technical Data (continued)
e Main characteristics (continued)

L1 amp. Gain, Phase — Frequency

LO amp. Gain, Phase — Frequency
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B Application Circuit Example
e System configuration example
COM amplifier
10
> :
source driver
~ VRO
VRI
VR2
AN8OO1FHK | 77777
' =
1 5]
! 2
' Liquid crystal panel 5
RV4 VL2 q ystal p S
3
777777 VLI 3
777777 YLO % =
S| &
z| @
a| S
4 =
Al 8
O
H V,CLK ——— & Control signal
Display controller
Data —
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B Application Circuit Example (continued)
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B Application Circuit Example (continued)

<Recommended operating conditions>
Parameter Symbol Ratings Unit Notes
Supply voltage Vee 10.5 v
Load capacitance CLoaD 0.01 uF VRO to VLO
0.1to1 uF COMO
0.1 uF VREeF
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)[The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita
Electric Industrial Co., Ltd.
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