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SEMICONDUCTOR
TECHNICAL DATA

FA103/A

DUAL OPERATIONAL AMPLIFIER
AND CURRENT CONTROLLER

B DESCRIPTION

The FA103/A is a monolithic IC that includes one independent OP-AMP
and another OP-AMP for witch the non inverting input is wired to a 2.5V
fixed voltage reference.

This device is offering space and cost saving in many applications like
power supply management or data acquisition systems

B FEATURES
OPERATIONAL AMPLIFIER

* Low input offset voltage: 0.5mV typ. for FA103A

* Low supply current: 350uA/op.(@ Vcc=5V)

* Medium bandwidth(unity gain): 0.9MHz

* Large output voltage swing: 0 V ~ (Vcc-1.5V)

* Input common mode voltage range includes ground
* Wide power supply range: 3V ~ 32V, +1.5 ~ £16V

VOLTAGE REFERENCE

* Fixed output voltage reference 2.5V
* +0.4% and +1% voltage precision

* Sink current capability : 1 ~ 100mA
* Typical output impedance : 0.2Q

B PIN CONFIGURATION
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B PIN DESCRIPTION SOP-8
PIN NO PIN NAME I/0 PIN DESCRIPTION
1 Output 1 O |OP1 output
2 Inverting Inputl I |OP1 inverting input
3 Non-Inverting Inputl O |A 2.5V fixed voltage reference output, wired to OP1 non-inverting input
4 VCC'
5 Non-Inverting Input2 I OP2 non-inverting input
6 Inverting Input2 | |OP2 inverting input
7 Output 2 O |OP2 output
8 Vet
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B ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATING UNIT
Supply Voltage Vee 36 V
Differential Input Voltage VipiFr) 36 \
Input Voltage Vin -0.3 ~ +36 \Y
Junction Temperature T +150 °C
Operating Temperature Torr -55 ~ +125 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.

B THERMAL DATA

PARAMETER SYMBOL RATING UNIT
Thermal Resistance Junction to Ambient gﬁ:ﬁ; 04 175 °C/W
B ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP. | MAX [ UNIT
Total Supply Current, excluding | Ve =5V, no load, TunsSTa<Twax 0.7 1.2 mA
Current in the Voltage Reference ce Ve =30V, no load, TwinsTa<Tuax 2
Vcet=+5V, Vee=Ground, T,=25°C (unless otherwise specified)
PARAMETER |symBoL TEST CONDITIONS | MiN | TYP | MAX [ uNiT
OPERATOR1 (op-amp with non-inverting input connected to the internal Vrer)
Viem=0V
FA103A Ta=25°C 0.5 2 mV
TymnSTasTuax 3
Input Offset Voltage \Y,
p g I(OFF) View=0V
FA103 Ta=25°C 1 4 mV
Ty nSTasTuax 5
Input Offset Voltage Drift DVioer) 7 pVv/°C
Input Bias Current ligias) |negative input 20 nA
. . V|(c|v|):OV
Large Signal Voltage Gain Avd Vee=15V, Ri=2k 100 V/mV
Supply Voltage Rejection Ratio SVR View=0V dB
V=5V ~30V 65 100
Vout=2V
Output Current Source Isource Vee=+15V, Vid=+1V 20 0 mA
Short Circuit to Ground Isc |Vcc =+15V 40 60 mA
. Vid=-1V,
Output Current Sink Isink Vee=+15V, Vour=2V 10 20 mA
Vec'=30V
High Level Output Voltage Von |Ta=25C, R.=10k 27 \%
TunSTasSTuax 27 28
R.=10k 20
Low Level Output Voltage VoL T NS TaST o 5 20 mV
. . V|N:O.5 -~ 3V, VCC=15V
Slew Rate at Unity Gain SR R.=2k, C,=100pF, unity gain 0.2 0.4 V/us
. ) Vce=30V, R =2K, C,=100pF
Gain Bandwidth Product Ggp f=100kHzZ, Viy=10mV 0.5 0.9 MHz
f=1kHz
Total Harmonic Distortion THD |Av=20dB, R =2k, Vcc=30V 0.02 %
CL:].OOpF, Vout=2Vpp
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B ELECTRICAL CHARACTERISTICS(Cont.)

Vect=+5V, Vec=Ground, Vour=1.4V, Ta=25°C (unless otherwise specified)

PARAMETER |symBoL | TEST CONDITIONS | min | TYP | max | uNiT
OPERATOR?2 (independent op-amp)(Note 1)
FAL03A Ta=25°C 051 2 | v
TminSTaSTmax 3
Input Offset Voltage Vi(oFF)
FAL03 Ta=25°C 1 4 mv
TminSTasTwax 5
Input Offset Voltage Drift DV (orF) 7 pVv/°C
2 30
Input Offset Current | (oFF) T ST a<Tua 50 nA
] 20 150
| B | A
nput Bias Current ®AS) | T <Toax 200 n
. . Vce=15V, Ri=2k, Vour=1.4V~11.4V| 50 100
Large Signal Voltage Gain Avd Tn<TaSToax o5 V/imV
Supply Voltage Rejection Ratio SVRR |[Vcc=5V ~30V 65 100 dB
Vec=+30V (Note 1 0 Vec')-1.5
Input Common Mode Voltage Range | Vo == ( ) (Vec) Y
TMINSTa<Tmax 0 (VecH)-2
Common Mode Rejection Ratio CMRR 70 8 dB
: TminSTaSTmax 60
Output Current Source losource) |Vec=+15V, Vour=2V, Vjd=+1V 20 40 mA
Short Circuit to Ground lsc Vce=+15V 40 60 mA
Output Current Sink losink) Vid=-1V, VCC=+15V, Voutr=2V 10 20 mA
Vcc'=30V
High Level Output Voltage Vou |Ta=25C, R.=10k 27 28 \%
TminsTasTwax 27
R.=10k 20
Low Level Output Voltage VoL Tun<Ta<Tiax 5 20 mV
. . V|N:0.5 -~ 3V, VCC:].SV
lew R ni in R . . 2 4 \Y
Slew Rate at Unity Ga S R.=2k, C,=100pF, unity gain 0 0 Ius
. . V=30V, R =2K, C,=100pF
Gain Bandwidth Product GBP f=100KHz, Vin=10mV 0.5 0.9 MHz
f=1kHz
Total Harmonic Distortion THD |Av=20dB, R =2k, Vcc=30V, 0.02 %
CL:lOOpF, VOUTZZVpp
B VOLTAGE REFERENCE
PARAMETER SYMBOL Value UNIT
Cathode Current Ik 1~100 mA
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
+0.4%, Ta=25°C 249 | 25 | 251
FAL03A TM NSTaSTMAx, VKA:VREF, IKA:lOmA 2.48 2.52 v
Reference Input Voltage VRer
FAL03 +1%, T.=25°C 2475 | 25 | 2525
TmvnSTa<Twmax, Vka=VRer, lka=10mA | 2.45 2.55
Reference Input Voltage Deviation AV, Vka=Vger; Ik=10mA mv
Over Temperature Range e T NSTaSTuax 7 30
Mlnlmum Cathode Current for e IVia=Vier 05 1 mA
Regulation
Dynamic Impedance(Note 2) | Zka | |Vka=Vgrer, Alk=1~100mA, f<l1kHz 0.2 0.5 Q

Note: 1. The input common-mode voltage of either input signal voltage should not be allowed to go negative by more
than 0.3V. The upper end of the common-mode voltage range is VCC+ -1.5V. But either of both inputs can
goto +36V without damage.

2. The dynamic impedance is defined as [ZKA| =AKA/AIk
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B TYPICAL CHARACTERISTICS

Unit Frequency=F(I)
Vce=+/-15V, R =2K, C,=100PF

GBP=F(l)
Vee=+-15V, R =2K, C,=100PF
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B TYPICAL CHARACTERISTICS(Cont.)

Vi(oer Distribution-Operator 2

Vee+=5V,Vee-=0V Vrer =F(IK)
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