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AUO-P301.30

4-CHANNEL TFT LCD POWER SOLUTION
WITH ADJUSTABLE DELAY CONTROL

FEATURES GENERAL DESCRIPTION

® 9.5V to 14V Input Voltage Range The AUO-P301.30 is a 4-channel<TFT LCD power
® Builtin 3.5A, 0.15Q Switching NMOS for AVDD  solution which provides a step-up PWM controller
®  Built in 2.5A, 0.25Q Switching NMOS for VLogic (AVDD), a step-down PWM /(VLogic), and two high
®  VGH Linear Regulator Up to 40V/50mA voltage Linear Regulators for VGH and VGL. By
®  VGL Linear Regulator Down to —14V/50mA controlling ENA and connecting two external capacitors
e  Adjustable Power On Sequencing to DLY1, DLY2, the bes.t power u.p sequencing ?f
o 7oz s Swiching Py forveege 00790150 5 o Tl e oo e
® Adjustable Switching Frequency 500k~2000kHz UVLO. Connecting GD to an extra PMOS transistor can

for Boost keep AVDD low:before AVDD_F is ready. AUO-P301.30
®  GD Function for Driving External PMOS

also /have protect mechanisms such as over voltage
protect (OVP), over current protect (OCP), output under
voltage protect (UVP) and thermal protect.

PIN c““FIG“nnTlou With “the” minimal external components, the

AUO-P301.30 offers a simple and economical solution

® WAQFN28- 5mm*5mm Package Available

T TN - QO
z = % % % % 'é for TFT LCD TV power solution.
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AUO-P301.30
DEVICE PART TEMP.
TYPE NUMBER PACKAGE | PACKING RANGE MARKING MARKING DESCRIPTION
1. Part Name
| AUO-P30 Q20: _ ane AUO-P301.30 | 2. Lot No.
P/;cL)J1030 130- | WQFN28-5 aTn dnggl 40 Cto XXXXXX (6~9 Digits)
' Q20-T X5 +85°C XXXX 3. Date Code
(4 Digits)

Note: All AAT products are lead free and halogen free.

TYPICAL APPLICATION
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ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
VIN, to GND Voo 16.5 \Y
VDC to GND Viy 7 \Y
SW, OS, GD to GND Vi 22 \Y
CBOOT to GND Vh2 20 Vv
SWB to GND Vs Vie +0.3 \Y
OUTP to GND Vi 40 Vv
OUTN to GND Vis -20 \Y
Input Voltage 1 (ENA1, ENA2) Vi Vop #0.3 Vv
2%?.%1\{?:31??%25, INN, INP, SS, DLY1, DLY2) Vis Viv +0:3 v
Output Voltage 2 (EOB, EO1, VSET, VREF, fsw) Voz -0.3t0 (V.y +0.3) \Y
Operating Ambient Temperature Range Tc —40 to +85 °C
Operating Junction Temperature Range T, —40to +150 °C
Storage Temperature Range TsToRaGE —65 to +150 °C
Package Thermal Resistance B 34 °C /W
Power Dissipation, @ T¢c =+25°C, T, = +125°C P4 2.941 W

Note: Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended period of time may affect device reliability.
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AUO-P301.30

ELECTRICAL CHARACTERISTICS

(Vin=9.5Vto 14V, Tc =-40°Cto +85°C, unless otherwise specified. Typical values are tested at +25 ° C ambient
temperature, V\y = 12V, Vpp; = 15.7V.)

Operating Condition

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX UNIT
VIN Input Voltage Range Vob 9.5 - 14.0 \
OS Input Voltage Range Vb1 9.5 - 19.0 Vv
Vinuine = 1.5V,
o - 2 5 mA
VIN Operating Current lvoo Not Switching
VIN1/INB =1 OV, SWItChlng = 6 10 mA
VIN Rising - 7.9 8.66
VIN Under Voltage Lockout Vuvio
VIN Falling 6.84 7.60 -
Thermal Shutdown TsHon - 160 - °C

Reference Voltage and Oscillator

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX | UNIT
Reference Voltage VRee Ivger= 100pA 1.23 1.25 1.27 \Y
Line Regulation lvger = TOORA - 2 5 %/
Load regulation lvgep=0~100pA - 1 5 %/mA
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AUO-P301.30

ELECTRICAL CHARACTERISTICS

(Vin=9.5V 10 14V, Tc = -40°Cto +85°C, unless otherwise specified. Typical values are tested at +25 °C ambient
temperature, V\y = 12V, Vppy = 15.7V.)

Soft Start, Delay, Fault protect and Gate control Signal

PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX | UNIT
Soft Start Source Current lss VturesHolp = 1.25V 6 9 12 MA
DLY1 Source Current IpLy+ VthresHowp = 1.25V 3.6 5.0 6.4 MA
DLY2 Source Current IpLy2 V1hresHowp = 1.25V 3.6 5.0 6.4 MA
BUCK Soft Start Period Tsspi - 1.5 3.0 mS
S:rtie(z)((j)n Voltage (VGH) Soft Start Teep i 8 16 ms
gtztret F?eFrli:ogO”age (VGL) Soft Tesn A 8 16 ms
During Fault Protect Trigger Time Tep 180 200 220- mS
IN1 Fault Trigger Level Vs 1.02 1.08 1.12 \Y
INB Fault Trigger Level Veg1 1.02 1.08 1.12 \Y
INP Fault Trigger Level Vep 1.02 1.08 1.12 \
INN Fault Trigger Level Ven - 0.4 - \Y
GD Leakage Current lab_jeak Vep= 19.5V - - 1 MA
GD Pull Down Threshold Voltage | Vep « O ol IR Y
GD Pull Down Low Voltage Vb, Low IGD=500pA - - 0.3 Vv
Logic Signal (ENA1, ENA2)
PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX | UNIT
High Level Input Voltage Vi 1.75 - - \
Low Level Input Voltage n - - 0.75 Vv
Input Bias Current I Vena, rreq = 0 to VIN -40 0 +40 nA
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AUO-P301.30

ELECTRICAL CHARACTERISTICS

(Vin=9.5Vto 14V, Tc =-40°Cto +85°C, unless otherwise specified. Typical values are tested at +25 ° C ambient
temperature, V\y = 12V, Vpp; = 15.7V.)

Oscillator
PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX | UNIT
fosc Buk | Fixed for Buck 600 750 900 kHz
Boost Fsw = 50k 1,600 |2,000| 2,400 kHz
Boost Fsw = 66.66k 1200 (/1,500 | 1,800 kHz
Oscillation Frequency
fosc_Boost | Boost Fgyw = 83k 960 | 1,200 | 1,440 kHz
Boost Fsw = 133k 600 750 900 kHz
Boost Fsw = 200k 400 500 600 kHz
Boost PWM 85 90 95 %
Maximum Duty Cycle Dwax
Buck PWM 85 90 95 %
Buck PWM (VLOGIC)
PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX | UNIT
Output Voltage Range Vioaic 1.8 - 5.0 Vv
Feedback Voltage ViNB1 1.23 1.25 1.27 Vv
Input Bias Current lizg1 Viner =1V to 1.5V -40 0 +40 nA
E‘Z‘;ﬂ?;%;vo"age Line - o005 | 015 | v
NMOS Current Limit ILimB1 25 - -
NMOS On-Resistance Rongt Isweg= 1.0A - 0.25 -
NMOS Leakage Current lswioFr Vswe= 0V - 0.01 5.00 MA

- GEMEILRERDERAT -
— Advanced Analog Technology, Inc. —
Version 0.0101
Page 6 of 13



Advanced Analog Technology, Inc.

www.520101.com

January 2011

AUO-P301.30

ELECTRICAL CHARACTERISTICS

(Vin=9.5V 10 14V, Tc = -40°Cto +85°C, unless otherwise specified. Typical values are tested at +25 °C ambient
temperature, V\y = 12V, Vppy = 15.7V.)

Boost PWM (AVDD)

PARAMETER SYMBOL TEST CONDITION MIN TYP | MAX | UNIT
Output Voltage Range AVDD - - 19 Vv
Rising - 20.5 215 Vv
AVDD Over Voltage Protect Vovp
Falling 18.5 19.5 - \Y
Feedback Voltage VNt 1.23 1.25 1.27 \%
Input Bias Current lig1 Vini=1V 1o 1.5V -40 0 +40 nA
Feedback-Voltage Line Regulation 9.5V <Vn< 12V - 0.05 0.15 %I
NMOS Current Limit I 3.5- - - A
NMOS On-Resistance Rons lsw= 1.0A - 0.15 - Q
NMOS Leakage Current lsworrF Vgw =19V - 0.01 5.00 MA
Negative Charge Pump Linear Regulator (VGL)
PARAMETER SYMBOL TEST CONDITION MIN TYP | MAX | UNIT
INN Feedback Voltage VNN 0.17 0.20 0.23 Vv
INN Input Bias Current lien Vine=-0.25V to 0.25V -40 0 +40 nA
OUTN Leakage Current loreN Vinn = OV, Vourn = -6V - - -5 HA
OUTN Source Current louTn Vinn = 0.35V, Voyrs = —6V 8 10 - mA
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AUO-P301.30

ELECTRICAL CHARACTERISTICS

(Vin=9.5Vto 14V, Tc =-40°Cto +85°C, unless otherwise specified. Typical values are tested at +25 ° C ambient
temperature, Viy = 12V, Vpp; = 15.7V.)

Positive Charge Pump Linear Regulator (VGH)

PARAMETER SYMBOL TEST CONDITION MIN TYP | MAX | UNIT
INP Feedback Voltage Vinp 1.23 1.25 1.27 V
INP Input Bias Current ligp Vine= 1V 10 1.5V -40 0 +40 nA
OUTP Leakage Current loFrs Vine = 1.4V, Vourp = 34V - - 5 HA
OUTP Sink Current louTa Vine = 1.1V, Vourp = 25V 8 10 - mA
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AUO-P301.30
PIN DESCRIPTION
vl\:/gFqué NAME | VO DESCRIPTION
1 (O] - Step-up PWM Output Sensing Pin
2 GND - IC Ground
3 IN1 I Step-up PWM Feedback Input
4 GD O Gate Driver for External Fault Protect PMOS
5 EO1 O Step-up PWM Error Amplifier Output Pin
6 SS I Step-Up PWM Soft Start Control
7 VREF @) Reference Voltage Output
8 INN I VGL LDO Controller Feedback Input
9 OUTN O VGL LDO Controller Output
10 VDC O Internal LDO Output Pin
11 DLY2 I Power up Delay between ENA1 and VGH
12 CBOOT O Gate Driver Voltage for Step-down PWM Power MOS
13 SWB O Step-down PWM Power MOS Switching Pin
14 SWB O Step-downPWM Power MOS Switching Pin
15 VIN - Power Input
16 VIN 4 Power Input
17 INB I Step-down PWM Feedback Input
18 EOB O Step-down PWM Error Amplifier Output Pin
19 DLY1 I Power up Delay between ENA1 and GD
20 FSW O Step-up PWM Switching Frequency Select Pin
21 INP | VGH LDO Controller Feedback Input
22 ouTP O VGH LDO Controller Output
23 ENA1 I Step-up PWM Enable Pin (When ENA2 is High)
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AUO-P301.30
PIN NO.
/0 DESCRIPTION
warFNzs | NAME
24 ENA2 I Step-down PWM Enable Pin
25 GND1 - Step-up PWM Power MOS Ground
26 GND1 - Step-up PWM Power MOS Ground
27 SwW O Step-up PWM Power MOS Switching Pin
28 SW O Step-up PWM Power MOS Switching Pin

FUNCTION BLOCK DIAGRAM

AUO-P301.30

15116

VIN | VIN

25V

|:7 VREF Reference Voltage 1.25

EO FSW Oscillator OSC JLILIL
LDO

1.25V
Buck Converter

ENB1v

SHDN /
Power on Adjustment |ENU

Boost Converter

l ENN
Negative VGL
Controller l ENP
Positive VGH
1.25V Controller
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AUO-P301.30
TYPICAL APPLICATION CIRGUIT
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AUO-P301.30

TIMING WAVEFORM

UVLO=7.9V : / «— UVLO=7.6V
VIN
VREF J

T20 0 — [— |
ENA2

—> «— TssB

Vlogic

T10 0 —p l«
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—> — TssN
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VIN --} H-|-|-‘ -+-- VIN
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Tss —» <«
VIN - - VIN -+ --

AVDD_F
DLY1—» le—
VIN -—— VIN -} -
GD |
—» € Tss rc \
AVDD
DLY2 > «—
—> «— TssP
VGH

Note 1. T1=T2
Note 2. ENA1 enable VGL and boost converter, ENA2 enable buck converter
Note 3. DLY1 set delay time between ENA1 and GD, DLY2 set delay time between ENA1 and VGH

- GEMEILRERDERAT -
— Advanced Analog Technology, Inc. —
Version 0.0101
Page 12 of 13



www.520101.com

Advanced Analog Technology, Inc. January 2011
AUO-P301.30
WQFN28-5X5
PIN 1 INDENT L
e Ll
[ A Uuuuuut
A [ b
] =4
] ]
E E2| B 0
] ——— e
] ——
v [ ] ?
v BIRIRIRERININ
D D2
AI i i
v | WU HHHE =T ¢
At 1
Svmbol Dimensions In Millimeters
v MIN TYP MAX
A 0.70 0.75 0.80
Ad 0.00 0.02 0.05
b 0.18 0.25 0.30
C 0.19 0.20 0.25
D 4.95 5.00 5.05
D2 3.60 3.65 3.70
E 4.95 5.00 5.05
E2 3.60 3.65 3.70
e | 050 |
L 0.35 0.40 0.45
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