Phillips Semiconductors Product specification
Internally-compensated dual low noise NE/SE5532/5532A
operational amplifier

DESCRIPTION PIN CONFIGURATIONS

The 5532 is a dual high-performance low noise operational amplifier.

Compared to most of the standard operational ampiifiers, such as FE, N, D8 Packages

the 1458, it shows better noise performance, improved output drive

capability and considerably higher small-signal and power outPuT A [] 8] v+

bandwidths. INVERTING INPUT A [ 2] A A 7] outPUTB

This makes the device especially suitable for application in NON-INVERTING wPuT A [B}-2 €] INVERTING INPUT B

high-quality and professional audio equipment, instrumentation and v [3] 5] NON-NVERTING INFUT B

control circuits, and telephone channel amplifiers. The op amp is

internally compensated for gains equal to one. lf very low noise is of TOP VIEW

prime importance, it is recommended that the 5532A version be

used because it has guaranteed noise vollage specifications.
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® Small-signal bandwidth: 10MHz
NC E [14] nC

® Output drive capability: 600Q, 10VRms ~Vee E T_a"l ouTa

® Input noise voltage: 5nV/ Mz (typical) NG E E +Vee

® DC voltage gain: 50000 Ne E % OuTg

7 10| NG

® A in: 2200 at 10kH g

C voltage gain: 2200 at 10kHz Np E } 5] ne
® Power bandwidth: 140kHz
TOP VIEW

® Slew rate: 9V/us NOTE:

- i 500332
® | arge supply voltage range: 13 to 20V 1 SOL and non-standard pinout

® Compensated for unity gain Figure 1. Pin Configurations

ORDERING INFORMATION

DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
8-Pin Plastic Dual In-Line Package (DIP) 0to 70°C NE5532N SOT97-1
8-Pin Ceramic Dual In-Line Package (CERDIP) 0to70°C NES532FE 0580A
8-Pin Plastic Dual In-Line Package (DIP) 0to 70°C NESS532AN SOT97-1
8-Pin Ceramic Dual In-Line Package (CERDIP) 0to70°C NESS32AF 0580A
8-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C SES532FE 0580A
8-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C SES532AF 0580A
8-Pin Small Outline Package (SO) 0to 70°C NES5532AD8 SOT96-1
8 Pin Small Outline Package (SO) -55°C to +125°C SE5532AD8 SOT96-1
8-Pin Small Outline Package (SO) 0to 70°C NES532D8 S0T96-1
8-Pin Small Outline Package (SO) -55°C to +125°C SES532D8 SOT96-1
16-Pin Plastic Small Outline Large (SOL) Package 0to70°C NES532D SOT162-1
16-Pin Plastic Dual In-Line Package (DIP) -55°C to +125°C SES5532N S0T38-4
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Philips Semiconductors Product specification

Internally-compensated dual low noise operational
amplifier NE/SE5532/5532A

EQUIVALENT SCHEMATIC (EACH AMPLIFIER)
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Figure 2. Equivalent Schematic (Each Ampiifier)
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Vs Supply voltage +22 \
V[N Input voltage iVSUPPLY \'
VDIFF Ditferential input voltage 10.5 v
Ta Operating temperature range
NES5532/A 0to70 °C
SES532/A -5510 +125 °C
TsTg Storage temperature -65 10 +150 °C
Ty Junction temperature 150 °C
Pp Maximum power dissipation,
Ta=25°C (still-air)2
8 N package 1200 mw
8 FE package 1000 mw
16 D package 1200 mw
TsoLD Lead soldering temperature (10sec max) 300 °G
NOTES:

1. Diodes protect the inputs against over-voltage. Therefore, unless current-limiting resistors are used, large currents will flow if the differential
input voltage exceeds 0.6V. Maximum current shoulkd be limited to £10mA.
2. Thermalresistances of the above packages are as follows:
N package at 100°C/W
F package at 135°C/W
D package at 105°C/W
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Philips Semiconductors Product specification
Internally-compensated dual low noise operational NE/SE5532/5532A
amplifier

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Vg=%15V, unless otherwise specified. - 2.3

SE5532/5532A NE5532/5532A
SYMBOL PARAMETER TEST CONDITIONS Min | Typ | Max | ™in | Typ | Max UNIT
Vos Offset voltage 05 2 05 4 mv
Over temperature 3 5 mv
AVog/AT 5 5 uvreG
los Offset current 100 10 150 nA
Over temperature 200 200 nA
Alog/AT 200 200 pA/°C
s Input current 200 | 400 200 1 800 nA
Over temperature 700 1000 nA
Alg/AT 5 5 nA/°C
8 105 8 16 mA
lcc Supply current
Over temperature 13 mA
Vom Common-mode input range +12 +13 +12 +13 A
CMRR Common-mode rejection ratio 80 100 70 100 dB
PSRR Power supply rejection ratio 10 50 10 100 uvn
R 22k, Vo=£10V 50 100 25 100 Vimv
AvoL Large-signal voltage gain QOver temperature 25 15 Vimv
Ry >600Q, Vo=+10V 40 50 15 50 VimV
Over temperature 20 10 VimV
R >600Q +12 +13 +12 +13
Over temperature +10 | 12 0 | 12
) RL>600%, Vg=%18V +15 | #16 15 | #16
Vour Output swing Over temperature +12 +14 +12 +14 v
R 22kQ +13 | +13.5 +13 | +13.5
Over temperature +12 | #1125 +10 {+125
Rin Input resistance 30 300 30 300 kQ
Isc Output short circuit current 10 38 60 10 38 60 mA
NOTES:
1. Diodes protect the inputs against overvoltage. Therefore, unless current-limiting resistors are used, large currents will flow if the ditferential

input voltage exceeds 0.6V. Maximum current should be limited to £10mA.
2. For operation at elevated temperature, derate packages based on the package thermal resistance.
3. Output may be shorted to ground at Vg=115V, To=25°C Temperature and/or supply voltages must be limited to ensure dissipation rating is
not exceeded.

AC ELECTRICAL CHARACTERISTICS

Ta=25°C Vg=%15V, unless otherwise specified.

NE/SE5532/5532A
SYMBOL PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Rout Output resistance A‘f’:fgsgzcsffgolggp 03 Q
Voltage-follower
Overshoot ViN=100mVp_p 10 %
C_=100pF, R =600Q
Ay Gain f=10kHz 2.2 vimv
GBW Gain bandwidth product C=100pF, R =600Q 10 MHz
SR Slew rate 9 Vips
Vour=£10V 140 kHz
Power bandwidth Vour=114V, R =600, 100 kHz
Vgo=118V
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Philips Semiconductors

Product specification

Internally-compensated dual low noise operational

o NE/SE5532/5532A
amplifier
ELECTRICAL CHARACTERISTICS
Ta=25°C Vg=#15V, unless otherwise specified.
NE/SE5532 NE/SE5532A
YMBOL PARAMETER TEST CONDITIONS
S Min | Typ | Max | Min | Typ | Max UNIT
VNoISE Input noise voltage fo=30Hz 8 8 12 nVAHz
fo=1kHz 5 5 6 nVAHz
InoISE Input noise current fo=30Hz 2.7 27 pANHZ
fo=1kHz 0.7 0.7 pANHZ
Channel separation f=1kHz, Rg=5kQ 110 110 dB
TYPICAL PERFORMANCE CHARACTERISTICS
Open-Loop Frequency Closed-Loop Frequency Large-Signal Frequency
Response Response Response
120 60 40
TYPICAL VALUES TYPICAL VALUES Vg = 15V
RF - 10kQ; RE = 100Q TYPICAL VALUES
80 40 } 30
N
5 N\ 8
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Output Short-Circult Current Input Bias Current Voitage Range
80 14 30
Vg =215V Vs - £15V TYPICAL VALUES|
60 12
20
o i
may TSR may °° VINO) /
0 o NG 1
S~
‘\"-.
0 0 0
55 25 0 25 50 75 100 +125 55 25 0 25 S0 75 100 +125 0 10 20
Tp (°C) Ta (°C)
A A vp; -VN (V)
Supply Current Input Noise Voltage Denslty
6 10-2
lp=0
10
. TYP g
Ip —"
IN v/ /Hz)
(mA) )
101
-2
4 10 10 102 103 104
0 10 20 f(Hz)
Vp; VN (V) 5L00334
Figure 3. Typical Performance Characteristics
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Philips Semiconductors Product specification
Internally-compensated dual low noise operational
1ally-comp P NE/SE5532/5532A
amplifier
TEST CIRCUITS
5532 (1/2)
Rg 2 _
250 ¢ VIN
RE O 2A%'s
N N———9 1K
Vi <> gﬂs 100pF == g 8000
- S Vohage-Follower
Closed-Loop Frequency Response
SLO0335
Figure 4. Test Circulis
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Product specification

Philips Semiconductors
Internally-compensated dual low noise operational

amplifier

NE/SE5532/5532A

S08: plastic small outline package; 8 leads; body width 3.9mm SO0T96-1
D E {A]
I / P et \ \
va
| : N
/e U\
o c ~ /
Lem R
oLy | He =V @Al
Z |-
*IS gl A
1
1 T Q T
I | I | Az
_'_ A j (Az) A
pin 1 index ! l ‘ * l
/- f e
| ™ Lp
B - lerg
0 2.5 5 mm
| W ST TR T S SN SN SUN SO N |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | (o | A1 | A2 | As bp ¢c | DM | E@| e He L Lp Q v w y zM | e
0.25 | 1.45 049 | 025 | 50 | 4.0 6.2 10 | 07 0.7
mm 4175 540 | 125 | %2° | 036 | 019 | 48 | 38 | ¥ | 58 | 0% | 0a | 08 [ 025|025 01 | 44 8°
. 0.0098| 0.057 0.019 |0.0098| 0.20 | 0.16 0.24 0.039 | 0.028 po28| 0°
inches | 0.069 | 5o39| 0.049 | °°' | 0.014 |0.0075| 0.19 | 0.15 | %0%°| o253 | %041 | go16 | 0.024 | 001 | 001 | 0.004 ) 4
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN |SSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT96-1 076E038 MS-012AA == @ P
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Philips Semiconductors Product specification
Internally-compensated dual low noise operational NE/SE5532/5532A
amplifier

DIP8: piastic dual In-line package; 8 leads (300 mil) SOT97-1
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DIMENSIONS (inch dimensions are derived from the original mm dimensions)
1)
UNIT | e | i [ | B | By | B2 | ¢ | DD | ED | o | o | L | Me | My | w |2V
173 | 053 | 107 | 036 | 98 | 648 360 | 825 | 100
mmo| 42 | 051 32 | 4y | oss | 089 | 023 | o2 | 620 | 294 | 762 | 505 | 780 | 83 | 0254 | 115
inch 0.068 | 0.021 | 0.042 | 0.014 | 039 | o026 014 | 032 | o039
Menes | 047 10020 | 013 | ;045 | 0.015 | 0.035 | 0.008 | 036 | 024 | %10 | 030 | o545 | o1 | o3a | 001 | 0045
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION Ec JEDEC p— PROJECTION ISSUE DATE
et
SOT97-1 050G01 MO-001AN ==} @ oo 0008
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Product specification

Philips Semiconductors
Internally-compensated dual low noise operational NE/SE5532/5532A
amplifier

SOT162-1

S016: plastic small outline package; 16 leads; body width 7.5 mm
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DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
uNiT [ L Ay | Az | As | By ¢ oM | EM| e He L Ly Q v w zMi e
0.30 | 2.45 049 [ 032 [ 105 | 76 10.65 11 ] 11 0.8
mm 1265} o510 | 225 | ®2° | 036 | 023 | 101 | 7.4 | V27 [1000] 4 | 04 | 10 [ 02|02 01 44| o
[
] 0.012 | 0.096 0.019 | 0.013| 0.41 { 0.30 0.42 0.043 | 0.043 0035| 0
inches | 010 § 5'004 | 0.089 | ®O7 | 0,014 | 0.008 | 0.40 | 028 | 2050 | g'39 | 0055 | gig16 | 0039 | OO | 001 |0004) 5 g
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN |SSUE DATE
VERSION EC JEDEC EIAJ PROJECTION
SOT162-1 075E03 MS-013AA == @ NP
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Philips Semiconductors Product specitication
Internally-compensated dual low noise operational NE/SE5532/5532A
amplifier

DIP16: plastic dual in-line package; 16 leads (300 mil) SOT38-4
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DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A A A 1 1 z(
UNIT | 2 L mim | me b b, b ¢ ot | M e ' L Mg | My w | 2~
173 | 053 | 125 | 036 | 1950 | 6.48 360 | 825 | 100
mmo o 42 } 0511 32 | 455 | 038 | 085 | 0.23 | 1855 | 620 | 254 | 762 | 305 | 780 | 83 | 0254 | 076
: 0.068 | 0.021 | 0.049 | 0.014 | 0.77 | 0.26 014 | 032 | 0.39
inches | 0.17 | 0.020 | 013 | 5051 | 0015 | 0.003 | 0.008 | 0.73 | 024 | ©10 | 030 | gyp | 031 | oaa | 001 | 0.0%0
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION |EC JEDEC EIAJ PROJECTION
921117
SOT38-4 E’ @ 95-01-14
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Product specification

NE/SES532/565632A

8-PIN (300 mils wide) CERAMIC DUAL IN-LINE (F) PACKAGE

Internally-compensated dual low noise operational

amplifier

Philips Semiconductors
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