
XR-146/246/346 

Programmable Quad Operational Amplifiers 
GENERAL DESCRIPTION 

The XR-146 family of quad operational amplifiers con
tain four independent high-gain, low-power, program
mable op-amps on a monolithic chip. The use of exter
nal bias setting resistors permit the user to program 
gain-bandwidth product, supply current, input bias cur
rent, input offset current, input noise and the slew rate. 

The basic XR-146 family of circuits offer partitioned 
programming of the internal op-amps where one set
ting resistor is used to set the bias levels in the three 
op-amps, and a second bias setting is used for the re
maining op-amp. Its modified version, the XR-346-2 pro
vides a separate bias setting resistor for each of the 
two op-amp pairs. 

FEATURES 

Programmable 
Micropower operation 
Low noise 
Wide power supply range 
Class AB output 
Ideal pin out for biquad active filters 
Overload protection for input and output 
Internal frequency compensation 

APPLICATIONS 

Total Supply Current = 1.4 mA (lSET/1 0 pA) 
Gain Bandwidth Product = 1 MHz (lSET/10pA) 
Slew Rate = O.4V/ps (ISET/10 pA) 
Input Bias Current == 50 nA (lSET/10 pA) 

ISET = Current into pin 8, pin 9 (see schematic) 
V+ -V- -0.6V 

ISET = RSET 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
XR-146 
XR-246/346 

Differential Input Voltage (Note 1) 
XR-146/246/346 

Common Mode Input Voltage (Note 1) 
XR-146/246/346 

±22V 
±18V 

±30V 

±15V 
Power Dissipation (Note 2) 

XR-146 
XR-246/346 

900 mW 
500 mW 

Output Short Circuit Duration (Note 3) 
XR-146/246/346 

Maximum Junction Temperature 
XR146 
XR-246 
XR-346 

Indefinite 
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FUNCTIONAL BLOCK DIAGRAMS 
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ABSOLUTE MAXIMUM RATINGS (continued) 

Storage Temperature Range 
XR-146/246/346 

ORDERING INFORMATION 

Part Number Package 

XR-146M Ceramic 
XR-246N Ceramic 
XR-246P Plastic 
XR-3461 

346-2CN Ceramic 
XR-3461 

346-2CP Plastic 

Operating Temperature 

- 55°C to + 125°C 
-25°C to +85°C 
-25°C to +85°C 

O°C to + 70°C 

O°C to + 70°C 

• 



XR·146/246/346 
ELECTRICAL CHARACTERISTICS (TA = + 2SoC, Vs = ± 1SV, ISET = 10 IlA) 

XR-146 XR·246/346 

PARAMETERS MIN TYP MAX MIN TYP MAX UNITS CONDITIONS 
Input Offset Voltage 0.5 5 O.S 6 mV VCM = OV, 

RS :s SOO 

Input Offset Current 2 20 2 100 nA VCM = OV 

Input Bias Current SO 100 50 250 nA VCM = OV 

Supply Current (4 Op·Amps) 1.4 2.0 1.4 2.S rnA 

Large Signal Voltage Gain 100 1000 50 1000 VlmV RL = 10 kO, 
AVOUT = ±10V 

Input CM Range ±13.5 ±14 ±13.5 ±14 V 

CM Rejection Ratio 80 100 70 100 dB RS :s 10 kO 

Power Supply Rejection Ratio 80 100 74 100 dB RS :s 10 kO 

Output Voltage Swing ±12 ±14 ±12 ±14 V RL :s 10 kO 

Short-Circuit Current S 20 30 S 20 30 mA 

Gain Bandwidth Product 0.8 1.2 0.5 1.2 MHz 

Phase Margin 60 60 Deg 

Slew Rate 0.4 0.4 V/lls 

Input Noise Voltage 28 28 nVI.JFiz f = 1 kHz 

Channel Separation 120 120 dB RL = 10kO, 
AVOUT = OV to + 12V 

Input Resistance 1.0 1.0 MO 

Input Capacitance 2.0 2.0 pF 

The following specifications apply over the Maximum Operating Temperature Range 

Input Offset Voltage 0.5 6 0.5 7.5 mV VCM = OV, 
RS :s 500 

Input Offset Current 2 25 2 100 nA VCM = OV 

Input Bias Current SO 100 50 250 nA VCM = OV 

Supply Current (4 Op·Amps) 1.5 2.0 1.5 2.S mA 

Large Signal Voltage Gain SO 1000 25 1000 V/mV RL = 10 k~, 
AVOUT = ± 10V 

Input CM Range ±13.5 ±14 ±13.5 ±14 V 

CM Rejection Ratio 70 100 70 100 dB RS :s 500 

Power Supply Rejection Ratio 76 100 74 100 dB RS :s 500 

Output Voltage Swing ± 12 ±14 ±12 ±14 V RL ~ 10kO 

ELECTRICAL CHARACTERISTICS (TA = 25°C, Vs = ± 15V, ISET = 1 IlA) 

Input Offset Voltage 0.5 5 0.5 6 mV VCM = OV, 
RS :s 500 

Input Bias Current 7.5 20 7.5 100 nA VCM = OV 

Supply Current (4 Op·Amps) 140 250 140 300 IlA 

Gain Bandwidth Product 80 100 50 100 kHz 

ELECTRICAL CHARACTERISTICS (TA = + 25°C, Vs = ± 1.5V, ISET = 10 IlA) 

Input Offset Voltage 0.5 5 0.5 7 mV VCM = OV, 
RS :s 500 

Input CM Range ±0.7 ±0.7 V 

CM Rejection Ratio 80 80 dB RS :s 500 

Output Voltage Swing ±0.6 ±0.6 V RL ~ 10 kO 
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XR·146/246/346 
EQUIVALENT SCHEMATIC DIAGRAM 

(One Channel Only) 
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TYPICAL PERFORMANCE CHARACTERISTICS 

Open Loop Voltage Gain VI 

ISET 

~ .. .. .. .. 
:> 
u 

~ .. .. 
:> .. 
! 

J 
~ .. 
~ .. 
~ 

Input Bias Current vs ISET 
Ik 

100 

; 
10 

-
VS" tl5V 

U V ~ 
1.1 1.0 10 lOG 

ISET"'AI 

Slew Rate VI ISET 
11 

I 11111118 111111111 I U 

'.1 

0.11 

VS" .I5V 

'.001 
'.1 

1111 

10 

ISET ",AI 

TA"noc 

100 

140 

UI 

100 

10 

10 

40 

za 

• 

Open Loop Voltage Gain 
VI Temperature 

- ISET " I ~A TO 10 ~A --
VS" tl5V 

-15 -35 -15 5 25 45 15 Ii lOS U5 

TEM'ERATURE rCI 

~ 
.! .... .. ... 
~ ,. 

10 

Supply Current VI ISET 

11111 

11111 

;::. 
I-

1::.... 0.1 

~ ~F ~~ ~ 

:z: .. 
u 
:> 
a 
D .. .. 
:z: .. 
a 

~ 
~ .. 
~ 

~;i2 :: F= 
vS" ,I5V 

~ -
~ -0.01 

D.l 10 

ISET!..AI 

101 

10' 

105 

104 

10J 

Glin Bandwidth Product VI 

ISET 

1. 10 

ISET !..AI 

Gain Bandwidth Product 
VI Temperature 

ISET"lhA-

ISET"I~A-

1. ISET" O.loA 

100 

I--

I--

t---

VS" ,I5V 

-55 -35 -15 5 n 45 15 15 105 125 

TEMPERATURE I'CI 

5-23 

.. 
~ 
z 

~ .. 
~ 
> 
<> 
D 

Z .. 
CI 

I 
z .. 
; 
~ 

110 ,....... 
l-

140 I-
i-

120 

100 -
-

10 --
60 

40 l-
i-

20 VS" tl5V 

o ~ 
0.1 11 lOG 

lOG 

10 

10 

10 

10 

so 
40 

30 

ZD 

10 

o 

0.1 

0.01 

0.001 

ISET !..AI 

Phase Margin VI ISET 
r--

I-
r- .. r-
I- ~~ 
I-
l-

I-

0.1 

Slew Rate vs 
Temperature 

~ISET·lhA 

I I I 
~ := ISET· I ~A 

I I I 
F F :: ISET· O.loA 

I I I 

-
-

...... 

-
.-

VS· !l5V 

~ 
ID 101 

vs· ,ISV 

-55 -35 -IS 5 25 45 15 15 IDi U5 

TEMPERATURE lOCI 

• 



XR·146/246/346 
TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

Note 1: 
Note 2: 

Note 3: 
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For supply voltages less than ± 15V, the absolute maximum input voltage is equal to the supply voltage. 
The maximum power dissipation for these devices must be derated at elevated temperatures and is 
dictated by TjMAX, )OjA, and the ambient temperature, TA. The maximum available power dissipation at 
any temperature is Pd = (TjMAX - TA)/8jA or the 25°C PdMAX, whichever is less. 
Any of the amplifier outputs can be shorted to ground indefinitely; however, more than one should be 
simultaneously shorted as the maximum junction temperature will be exceeded. 

5-24 


