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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 TSSOPpackage, 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°C, to +85C.

2. Features

e Power supply 4.5V to 13.5V

e Rail to rail operation

e Low power consumption

e High slew rate

e CMOS process technology

¢ Available in ultra-small package
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DATA SHEET Vo1

3. Pin Assignment

OUT1 1|1 {T124 1 OUT4
INNT (2] - -HH377 INN4
INP1T B3+t 1121 INP4
vbp 41 111 Vss

INP2 [ 1+ +HJ70 ] INP3
INN2 (6 I H- -9 1INN3
ouT2 T =1 0uUT3

HX8904B TSSOP-14/ SOIC-14 (Top.view)

ouT1 [ 10 ] OUT4
N d ouT3 1 |: & | vbD

INP1 21+t H T 91 NP4
INN3 [ 2] (7 | out2

vDD (3] =1 vss
INP2 (A | +—+ +—{T 71 INP3 INP3 3 6 INN2
ouT2 51 I_ —I'_II OUT3 AES 4 :| 5 | INP2

HX8904B MSOP-10 (Top view) HX8902B MSOP-8(Top view)

4. DC Characteristics

4.1 Absolute Maximum Rating (VSS=0V)

Spec. .
Parameter Symbol Min. Tvp. Max. Unit

Power supply voltage VDD-VSS -0.3 - +14.0 Vv
Input voltage Vin -0.3 - VDD+0.3
Operation temperature Torr -20 - +85
Storage temperature Tste -55 - +125 T
Lead temperature T - 260 -
ESD HBM Vism - +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 T
4.3 Electrical Characteristics
(VDD=10V, VSS=0V, TA=25°C unless otherwise specified)
Parameter Description Condition ey | STF;:)(.:' | Vox. Unit
Input Characteristics
Vop=5V, Vem=(Vop-Vss)/2 }
Vos Cgt‘atg(;ﬁset Voo=10V, Vou=(VogVse)/2 3 S v
Vop=12V, Veu=(Vop=Vss)/2 - ) 20
Is Input Bias Current Ven=5V - 2 - nA
cMRR | Gommon-Mode For Viy from <0/5V-to 10.5V |50 70 - dB
Rejection Ratio
AvoL Open-Loop Gain 0.5V=Voyr=£9.5vV 70 - dB
Output Characteristics
VoL Output Swing Low IL.=-5mA - 80 150 mV
Output Swing _
Von High [L=5mA 9.85 9.92 - Vv
Short Circuit
Isc Current ~ - +400 - mA
louT Output Current - - +300 - mA
Power Supply Performance
PSRR | Power/Supply Vipp is.moved from 8V to 10V | 50 | 60 i dB
Rejection Ratio
Is Supply. Current No Load - 0.6 1.0 mA
Dynamic'Performance
1V=Vour=9V, 20% to 80%,
SR Slew Rate R.=10KQ), C_=10pF - 15 - V/us
Settling to 0.1% _ _
Ts (Av=+1) Av=+1, Vo=2V step - 500 - ns
BW -3dB Bandwidth R.=10KQ, C,=10pF - 8 - MHz
Gain-Bandwidth _ _
GBWP Product R.=10K(Q2, C.=10pF - 10 - MHz
PM Phase Margin R.=10KQ, C.=10pF - 50 - °
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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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DATA SHEET Vo1
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SYMBOLS | MIN. NOM. MAX.
A 0.059 0.084 0.068
Al 0.004 - 0.010
o 5 0013 | 0018 | .02
o [ C 0.0075 0.008 02098
[
0 0.33k 0.341 .54
GAUGE PLANE—
SEATING pLANE_]_(_D E 0.150 0.154 0.157
g g - 0.050 -
L I 0228 | 023 | 024
DETAL : A - 0015 | 0025 | 00N
Entablbi A g D - :
UMIT : INCH
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5.3 HX8904B MSOP-10 package
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DETAIL A
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SYMBOLS | MIN. NOM. MAX._
A - - 1.10
A 0.00 - 0.15
A2 0.75 0.85 095
ks 0.17 - 0.27
C 0.08 - 0.23
D 3.00 BSC
E 4,30 /50
E1 2.00 BsC
e 0.50 BSC
L D40 | o060 | 080
L1 0.95 REF
5 o [ - | 8
UNIT : MM
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5.4 HX8902B MSOP-8 package
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DIMENSION IN W | DIMENSION ™ INCH
STMECL "L | MOWL| WAX. | MIN. | NOWL| WAL
A | o= | === | 100 | ——= | — |43
Al | 05 | —— | 0.15 | 0002 | —— |0.008
X2 | 0B | 086 | 051 |0.032 |0.034 |0.038
e | 013 | ——| 022 [0005 | — |00
ol | 0.3 | 0.15 | 0.18 | 0,005 |0.008 [0.007
D | 260 | 300 | .00 [0.014 [0.18 (0122
E1 | 280 | 300 | 510 |0.014 |0.018 0022
E 490 BSC 0163 BSC
L 0445 | 055 | UG48 |0u01 TS| 0,021 T | CLUOFSS
B | T g | U 3
BL 1oL
SYMBOL 0T Wow, | WAk, | WM. | NOW.] WAL
b | 022 | —— | 038 | 017 | — | 027
b 022 | 030 ) 033 | @17 | 020 | 025
a 0.65 BEC 0.50 BSC
JEDET WO TETAR WO-187
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6. Application circuit
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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)
KRWVEBPAG 14-pin SOIC(Green process)
HX8904BMAG 10-pin MSOP(Green process)
HX8902BMAG 8-pin MSOP(Green process)
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8. Revision History

DATA SHEET Vo1

Version

EFF.DATE

DESCRIPTION OF CHANGES

01

2006/08/03

New setup
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