NE5534, NE5534A, SE6534, SE5534A
LOW-NOISE OPERATIONAL AMPLIFIERS

D2532, JULY 1979—REVISED SEPTEMBER 1990

® Equivalent Input Noise Voltage NE5534, NES534A . . . D OR P PACKAGE
3.5 nV/vHz Typ SE5534, SE5534A . . . JG PACKAGE
. . . (TOP VIEW)
Unity-Gain Bandwidth . ... .. 10 MHz Typ
BALANCE [J1 U 8[] comp/BAL
Common-Mode Rejection Ratio IN- ]2 711 vee +
100 dB Typ IN+ [J3  sfJoOUT
High DC Voltage Gain .... 100 V/mV Typ vee- [Js_ sjlcome
Peak-to-Peak Output Voltage Swing SE5534, SEG534A
32 V Typ with Vcc+ = =18 V and FK CHIP CARRIER PACKAGE
RL = 600 Q {TOP VIEW)
High Slew Rate . .......... 13 V/ps Typ b
o
Wide Supply Voltage Range %
+3Vito £20 V u3udu
Z0z2z02
Low Harmonic Distortion g == s g g g
3 2 12019
Designed to be Interchangeable with Signetics NC) e 180 NC
NE5534, NE5534A, SE5534, and SE5534A n-Bs 7l vees
symbol NCcDe 6] NC
comp N+ 7 15 out
COMP/BALANCE NC[]s 4] NC
9 10111213
INVERTING Do0oo
— SN SN - S
INPUT IN—
OUTPUT z 3 =z % =
NONINVERTING £ 8
INPUT IN+ A
BALANCE
AVAILABLE OPTIONS
PACKAGE
Vio MAX
Ta AT 250¢ | SMALL OUTLINE | CERAMIC | CERAMIC DIP | PLASTIC DIP
(D) (FK) {JG) P)
0°C NE5534D - - NE5534P
to 4 mV
70°C NE5534AD - - NES534AP
-55°C - SE6534FK | SE5534JG -
to 2 mV
125°C - SE5534AFK| SES534AJG -
The D package is available taped and reeled. Add the suffix R to the device type, {e.g.,
NE5534DR).
SE5534A FROM TI NOT RECOMMENDED FOR NEW DESIGNS
description

The NE6534, NE5534A, SE5534, and SE5534A are monolithic high-performance operational amplifiers
combining excelient dc and ac characteristics. Some of the features include very low noise, high output
drive capability, high unity-gain and maximum-output-swing bandwidths, low distortion, and high slew rate.

These operational amplifiers are internally compensated for a gain equal to or greater than three. Optimization
of the frequency response for various applications can be obtained by use of an external compensation
capacitor between pins 5 and 8. The devices feature input-protection diodes, output short-circuit protection,
and offset-voltage nulling capability.
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NE5534, NE5534A, SEG534, SE5534A
LOW-NOISE OPERATIONAL AMPLIFIERS

description (continued)
For the NE5534A, a maximum limit is specified for equivalent input noise voltage.

The NE5534 and NE5534A are characterized for operation from 0 °C to 70°C. The SE6534 and SE5534A
are characterized for operation over the full military temperature range of —55°C to 125°C.

schematic
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Al component values shown are nominal.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VCC+ fsee Note 1) . ........ . ... ... ... ... ... .. ... .. ... 22V
Supply voltage, VCC— (see Note 1) . .. ... ... .o -22V
input voltage either input (see Notes 1and 2) .. .. ............. .. .. .. ... . . ... . vee +
Input current (see Note 3) . .. ......... ... ... .. .. ... +10 mA
Duration of output short-circuit {see Note 4) .. .. ...... ... . .. .. . . ... ... . . unlimited
Continuous total power dissipation . . .. ............... .. ... ... . See Dissipation Rating Table
Operating free-air temperature range: NE5534, NESS34A .. .. ... .. .. ... . . 0°C to 70°C

SE5534, SEBG534A ... ... .. ... ....... —-55°C to 125°C
Storage temperature range . ... .... ... ... -65°C to 150°C
Case temperature for 60 seconds: FK package . .. ... . 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 80 seconds: JG package ........... 300°C
Lead temperature 1,6 mm (1/186 inch) from case for 10 seconds: D or P package......... 260°C

NOTES: 1. All voltage values, except differential voltages, are with respect to the midpoint between Vcc 4+ and Voo - .
2. The magnitude of the input voltage must never exceed the magnitude of the supply voltage.
3. Excessive current will flow if a differential input voltage in excess of approximately 0.6 V is applied between the inputs unless
some limiting resistance is used.
4. The output may be shorted to ground or either power supply. Temperature and/or supply voltages must be limited to ensure
the maximum dissipation rating is not exceeded.

‘{ip
Texas
INSTRUMENTS

2-136 POST OFFICE BOX 855303 « DALLAS, TEXAS 75265



NE5534, NE5534A, SE5534, SE6534A
LOW-NOISE OPERATIONAL AMPLIFIERS

DISSIPATION RATING TABLE

PACKAGE Ta < 25°C DERATING FACTOR Ta = 70°C Ta = 125°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW N/A
FK (see Note b} 1375 mW 11.0 mw/°C 880 mwW 275 mW
JG 1050 mwW 8.4 mw/°C 672 mW 210 mwW
' P 1000 mW 8.0 mW/°C 640 mW N/A

NOTE 5: For the FK package, power rating and derating factor will vary with actual mounting technique
used. The values stated here are believed to be conservative.

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Vi + 5 15 \
Supply voltage, Vcg - -5 -15 v
electrical characteristics, VCC+ = * 15V, TA = 25°C (unless otherwise noted)
NE5534, NE5534A SE5534, SE5534A
PARAMETER TEST CONDITIONS T UNIT
MIN TYP MAX MIN TYP MAX
Vo = 0, Tp = 25°C 05 4 0.5 2
Vio Input offset voitage mV
Rg = 50 @ Ta = full range 5 3
Ta = 26°C 20 300 10 200
lio Input offset current Vg =0 nA
Ta = full range 400 500
. Ta = 25°C 500 1500 400 800
e Input bias current Vo =0 nA
Ta = full range 2000 1500
Common-mode
VICR . +12  +13 +12 +13 \
input voltage range
Maximum peak-to-peak Vees = £15V 24 26 24 26
Vopp ) RL = 600 @ =2 v
output voltage swing Voo = 218V 30 32 30 32
Large-signal differential Vo = 10V, Ta = 25°C 25 100 50 100
AVD I VimV
voltage amplification Ry = 600 Q Ta = full range 15 25
Small-signal differential Cc =0 6 6
Avd e f = 10 kHz Vimv
voltage amplification Cc = 22 pF 2.2 2.2
Vo= 10V, Cc=0 200 200
Maximum-output-swing | Vo = *10V, Cc = 22 pF 95 95
Bom . kHz
bandwidth Vecs = 218V, Vg = £14V, 20 70
R = 600 9, Cc = 22 pF
B Unity-gain bandwidth Cc = 22 pF, Cp = 100 pF 10 10 MHz
ri Input resistance 30 100 50 100 kQ
A = 30dB, R_ = 6001,
2 Output impedance vD L 0.3 0.3 Q
Cc = 22 pF, f = 10 kHz
Common-mod Vo = 0, Vic = V in,
CMRR _ommonmoce i~ IC = Vicr min 70 100 80 100 d8
rejection ratio Rg = 500
Suppl it
upply voltage Vecs = 9V to + 15V,
kgVR rejection ratio 80 100 86 100 dB
Vg =0, Rg = 50 Q
(AVce/avig)
Output short-circuit
los 38 38 mA
current
No load, Ta = 25°C 4 8 4 6.5
Icc Supply current o lod A mA
Vo =0 Ta = full range

1 All characteristics are measured under open-loop conditions with zero common-mode input voltage uniess otherwise specified. Full range
is TA = 0°C to 70°C for NE5S534 and NE5534A and -55°C to 125°C for SE5534 and SE5534A.
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NE5534, NE6534A, SE5534, SE5534A
LOW-NOISE OPERATIONAL AMPLIFIERS

operating characteristics, VCC+ = =15V, TA = 25°C

SE5534, NE6534 SE5534A, NE5534A
PARAMETER TEST CONDITI NI
€ ST C ONS MIN TYP MAX | MIN TYP MAX unIT
SR Sle-w raﬁe at Cc=0 13 13 Vis
unity gain Cc = 22 pF 6 6
t Rise time Vi =80mV, Ayp =1, 20 20 ns
R = 600Q, Cc = 22pF,
Overshoot factor C_ = 100 pF 20% 20%
ty Rise time Vi =50mV, Ayp =1, 50 50 ns
RL = 600Q, Cg = 47 pF,
Overshoot factor CL = 500 pF 35% 35%
Equivalent input f = 30 Hz 7 5.5 7
V ViV H
" noise voltage f = 1 kHz 2 36 45 | VT
Equivalent input f = 30 Hz 25 1.6
| Al H
n noise current f =1 kHz 0.6 0.4 P ?
F Average noise figure Rg = 5k, f = 10 Hz to 20 kHz 0.9 dB
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TYPICAL CHARACTERISTICS T
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FIGURE 2

TData at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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NE5534, NE5534A, SE5534, SE5534A
LOW-NOISE OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS '

LARGE-SIGNAL
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TData at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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NE5534, NE5534A, SE5534, SEB534A
LOW-NOISE OPERATIONAL AMPLIFIERS

Vn—Equivalent Input Noise Voltage—nV/\/Hz

Vs

TYPICAL CHARACTERISTICS

EQUIVALENT INPUT NOISE VOLTAGE

EQUIVALENT INPUT NOISE CURRENT
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