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1. General Description 

 
The HX8902B and HX8904B are dual and quad operational amplifiers. The amplifier 
provides rail-to-rail input-output ability with the benefits of precision and low power 
operation. It can be used to buffer reference voltages for gamma correction in a 
TFT-LCD. 
 
The HX8904B is available in a space-saving 14-pin TSSOP package, 14-pin SOIC 
and 10-pin MSOP packages. The HX8902B is available in the 8-pin MSOP package. 
These devices operate over a temperature range from -20  to +85 .℃ ℃  

 
2. Features 
 

z Power supply 4.5V to 13.5V 
z Rail to rail operation 
z Low power consumption 
z High slew rate 
z CMOS process technology 
z Available in ultra-small package 
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3. Pin Assignment 
 

HX8904B MSOP-10 (Top view)

HX8904B  TSSOP-14 / SOIC-14 (Top view)
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4. DC Characteristics 
 
4.1 Absolute Maximum Rating (VSS=0V) 
 

Spec. Parameter Symbol Min. Typ. Max. Unit 

Power supply voltage VDD-VSS -0.3 - +14.0 
Input voltage Vin -0.3 - VDD+0.3 

V 

Operation temperature TOPR -20 - +85 
Storage temperature TSTG -55 - +125 
Lead temperature TLT - 260 - 

℃ 

ESD HBM VHBM - ±2000 - V 
Note: (1) Human body model ESD is tested in MIL-STD-883D Method 3015.7 

(2) Device is subject to be damaged permanently if stresses beyond those absolute maximum ratings  
listed above. 
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4.2 Recommended Operating Conditions  
 

Spec. Parameter Symbol Min. Typ. Max. Unit 

Power supply voltage VDD-VSS 4.5 10 13.5 V 
Input voltage Vin VSS - VDD V 
Operation temperature Ta -10 - +85 ℃ 
 
4.3 Electrical Characteristics   
 
(VDD=10V, VSS=0V, TA=25℃ unless otherwise specified) 

Spec. Parameter Description Condition 
Min. Typ. Max. 

Unit 

Input Characteristics 
VDD=5V, VCM=(VDD-VSS)/2 

VDD=10V, VCM=(VDD-VSS)/2 - 3 15 VOS Input Offset 
Voltage VDD=12V, VCM=(VDD-VSS)/2 - - 20 

mV 

IB Input Bias Current VCM=5V - 2 - nA 

CMRR Common-Mode 
Rejection Ratio For VIN from -0.5V to 10.5V 50 70 - dB 

AVOL Open-Loop Gain 0.5V≦VOUT≦9.5V  70 - dB 
Output Characteristics 

VOL Output Swing Low IL=-5mA - 80 150 mV 

VOH Output Swing 
High IL=5mA 9.85 9.92 - V 

ISC Short Circuit 
Current - - ±400 - mA 

IOUT Output Current - - ±300 - mA 
Power Supply Performance 

PSRR Power Supply 
Rejection Ratio VDD is moved from 8V to 10V 50 60 - dB 

IS Supply Current No Load - 0.6 1.0 mA 
Dynamic Performance 

SR Slew Rate 
1V≦VOUT≦9V, 20% to 80%,

RL=10KΩ, CL=10pF - 15 - V/us 

TS Settling to 0.1% 
(Av=+1) AV=+1, VO=2V step - 500 - ns 

BW -3dB Bandwidth RL=10KΩ, CL=10pF - 8 - MHz 

GBWP Gain-Bandwidth 
Product RL=10KΩ, CL=10pF - 10 - MHz 

PM Phase Margin RL=10KΩ, CL=10pF - 50 - o 
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5. Package Outline Dimension 
 
5.1 HX8904B TSSOP-14 package 
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5.2 HX8904B SOIC-14 package 
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5.3 HX8904B MSOP-10 package 
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5.4 HX8902B MSOP-8 package 
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6. Application circuit 
 

INP1

INP2 OUT2
R

C

R

C
OUT1

 
 

Connecting a small R before large loading C is suggested. 
 
 
7. Ordering Information  
 

Part NO. Package 
HX8904BTAG 14-pin TSSOP(Green process) 

14-pin SOP(Green process) HX8904BPAG 14-pin SOIC(Green process) 
HX8904BMAG 10-pin MSOP(Green process) 
HX8902BMAG 8-pin MSOP(Green process) 
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8. Revision History 
 

Version EFF.DATE DESCRIPTION OF CHANGES 
01 2006/08/03 New setup 

 
 
 
 


