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AD8538/AD8539

SPECIFICATIONS

AD8538 ELECTRICAL SPECIFICATIONS
@Vs=5.0V,Vem=2.5V, Vo =25V, Ta = 25°C, unless otherwise specified.

Table 1.
Parameter Symbol Conditions Min  Typ Max | Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 5 13 Y
—40°C < Ta<+125°C 30 ny
Input Bias Current Is 15 25 PA
—-40°C < Ta< +85°C 35 100 pPA
—-40°C<Ta<+125°C 0.7 1.0 nA
Input Offset Current los 20 50 PA
—40°C < Ta<+125°C 150 PA
Input Voltage Range 0 5 \
Common-Mode Rejection Ratio CMRR Vaw=0Vto5V 115 150 dB
—40°C < Ta<+125°C,Vem=0.2V 10 4.8V 100 135 dB
Large Signal Voltage Gain Avo Ri=10kQ,Vo=0.1Vto4.9V 115 141 dB
—-40°C<Ta<+125°C 110 135 dB
Offset Voltage Drift AVos/AT —40°C < Ta< +125°C 0.03 0.1 uv/°C
OUTPUT CHARACTERISTICS
Output Voltage High Von RL = 100 kQ to ground 499 4998 \
—40°C <Ta < +125°C, R.= 100 kQ to ground 4,98 \Y
RL=10kQ to ground 495 4970 \Y
—40°C <Ta < +125°C, R.= 10 kQ to ground 494 \Y
Output Voltage Low Vou R.= 100 kQ to V+ 1.9 5 mV
—40°C < Ta<+125°C, Ru =100 kQ to V+ 2.8 7 mV
R.=10kQ to V+ 17 20 mV
—40°C < Ta<+125°C,RL.=10kQ to V+ 20 30 mV
Short-Circuit Limit Isc +25 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=27Vto50V 105 125 dB
—40°C < Ta<+125°C 100 125 dB
Supply Current/Amplifier lsy lo=0 150 180 pA
—-40°C<Ta<+125°C 190 215 WA
DYNAMIC PERFORMANCE
Slew Rate SR R.=10kQ 0.4 V/us
Settling Time 0.01% ts G=41,2Vstep, CL=20pF, Ru=1kQ 10 Us
Overload Recovery Time 0.05 ms
Gain Bandwidth Product GBP 430 kHz
Phase Margin Om R.=10kQ, Ru.=100kQ, C. =20 pF 65 Degrees
NOISE PERFORMANCE
Voltage Noise €npp f=0.1Hzto 10 Hz 2.0 v p-p
Voltage Noise Density en f=1kHz 50 nV/vHz
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@ Vs=27V,Vem =135V, Vo = 1.35V, Ta = 25°C, unless otherwise specified.

Table 2.
Parameter Symbol | Conditions Min Typ Max | Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 5 13 pv
—40°C < Ta<+125°C 30 pv
Input Bias Current ls 15 25 pA
—40°C<Ta< +85°C 35 100 pA
—-40°C < Ta<+125°C 0.7 1.0 nA
Input Offset Current los 20 50 pA
—40°C < Ta<+125°C 150 pA
Input Voltage Range 0 2.7 \%
Common-Mode Rejection Ratio CMRR Veav=0Vto 2.5V 110 140 dB
—-40°C < Ta<+125°C 100 135 dB
Large Signal Voltage Gain Avo Ri=10kQ,Vo=0.1Vto 1.7V 110 140 dB
—40°C < Ta<+125°C 105 135 dB
Offset Voltage Drift AVos/AT | —40°C < Ta< +125°C 0.03 0.1 pv/eC
OUTPUT CHARACTERISTICS
Output Voltage High Von RL =100 kQ to ground 2.68 2.698 %
—40°C <Ta< +125°C, R.= 100 kQ to ground 2.68 Vv
RL= 10 kQ to ground 267 268 Vv
—40°C <Ta < +125°C, R.= 10 kQ to ground 2.66 Y
Output Voltage Low Vou RL=100 kQ to V+ 1.7 5 mV
—40°C < Ta< +125°C, Ru=100kQ to V+ 24 5 mV
R.=10kQtoV+ 14 20 mV
—40°C <Ta<+125°C,RL.=10kQ to V+ 20 25 mV
Short-Circuit Limit Isc +8 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=27Vto55V 105 125 dB
—40°C < Ta<+125°C 100 125 dB
Supply Current/Amplifier sy lo=0 150 180 MA
—-40°C < Ta<+125°C 190 215 MA
DYNAMIC PERFORMANCE
Slew Rate SR R.=10kQ 0.35 V/us
Settling Time 0.01% ts G==1,1Vstep, C.=20pF, R.=1kQ 5 bs
Overload Recovery Time 0.05 ms
Gain Bandwidth Product GBP 430 kHz
Phase Margin Om R.=10kQ, Ru.=100kQ, C. =20 pF 65 Degrees
NOISE PERFORMANCE
Voltage Noise €npp f=0.1Hzto 10Hz 2.0 MV p-p
Voltage Noise Density en f=1kHz 50 nV/\Hz
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AD8539 ELECTRICAL SPECIFICATIONS
@Vs=50V,Ven=2.5V, Vo =25V, Ts = 25°C, unless otherwise specified.

Table 3.
Parameter Symbol Conditions Min  Typ Max | Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 5 15 puv
—40°C <Ta<+125°C 30 uv
Input Bias Current ls 15 60 pPA
—40°C<Ta< +85°C 35 125 PA
—40°C < Ta<+125°C 0.7 1.0 nA
Input Offset Current los 20 70 pA
—-40°C < Ta<+125°C 400 pPA
Input Voltage Range 0 5 Y
—40°C < Ta<+125°C 0.2 48 |V
Common-Mode Rejection Ratio CMRR Vaw=0Vto5V 115 135 dB
—-40°C<Ta<+125°C,Vem=0.2Vt0 4.8V 100 130 dB
Large Signal Voltage Gain Avo Ri=10kQ,Vo=0.1Vto4.9V 110 130 dB
—40°C < Ta<+125°C 110 125 dB
Offset Voltage Drift AVos/AT —40°C < Ta< +125°C 0.03 0.1 uv/°C
OUTPUT CHARACTERISTICS
Output Voltage High Vou RL =100 kQ to ground 499  4.99% \Y
—40°C <Ta < +125°C, R.= 100 kQ to ground 4,98 \Y
RL= 10 kQ to ground 495 497 Vv
—40°C <Ta < +125°C, R. = 10 kQ to ground 494 \Y
Output Voltage Low Vou RL=100 kQ to V+ 5 7 mV
—40°C < Ta < +125°C, RL =100 kQ to V+ 6 8 mV
R.=10kQtoV+ 20 25 mV
—40°C < Ta<+125°C,RL.=10kQ to V+ 24 30 mV
Short-Circuit Limit Isc +25 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=27Vto5.0V 105 125 dB
—40°C < Ta<+125°C 100 125 dB
Supply Current/Amplifier Isy lo=0 170 210 MA
—-40°C < Ta<+125°C 225 HA
DYNAMIC PERFORMANCE
Slew Rate SR R.=10kQ 0.4 V/us
Settling Time 0.01% ts G==1,2Vstep, C.=20pF, R.=1kQ 10 Us
Overload Recovery Time 0.05 ms
Gain Bandwidth Product GBP 430 kHz
Phase Margin Om R.=10kQ, Ru.=100kQ, CL =20 pF 65 Degrees
NOISE PERFORMANCE
Voltage Noise €npp f=0.1Hzto 10 Hz 1.2 v p-p
Voltage Noise Density en f=1kHz 52 nV/vHz
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@ Vs=27V,Vem =135V, Vo = 1.35V, Ta = 25°C, unless otherwise specified.

Table 4.
Parameter Symbol | Conditions Min Typ Max | Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 5 16 pv
—40°C < Ta<+125°C 30 pv
Input Bias Current ls 15 25 pA
—40°C<Ta< +85°C 35 125 pA
—-40°C < Ta<+125°C 0.7 1.0 nA
Input Offset Current los 20 50 pA
—40°C < Ta<+125°C 300 pA
Input Voltage Range 0 2.7 \%
—-40°C < Ta<+125°C 0.2 2.5
Common-Mode Rejection Ratio CMRR Vaw=0Vto 2.7V 110 130 dB
—40°C < Ta<+125°C,Vem=0.2V1t0 2.5V 100 125 dB
Large Signal Voltage Gain Avo Ri=10kQ,Vo=0.1Vto2.6V 110 130 dB
—-40°C < Ta<+125°C 105 125 dB
Offset Voltage Drift AVos/AT | —40°C < Ta< +125°C 0.03 0.1 pv/eC
OUTPUT CHARACTERISTICS
Output Voltage High Von RL = 100 kQ to ground 2.68  2.693 Vv
—40°C <Ta< +125°C, R.= 100 kQ to ground 2.68 Vv
RL =10 kQ to ground 267 268 \%
—40°C < Ta < +125°C, R.= 10 kQ to ground 2.66 Y
Output Voltage Low Vor RL= 100 kQ to V+ 5 7 mV
—40°C < Ta < +125°C,Ru=100 kQ to V+ 6 8 mV
R.=10kQ to V+ 14 20 mV
—40°C <Ta<+125°C,RL.=10kQ to V+ 20 25 mV
Short-Circuit Limit Isc +8 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=27Vto55V 105 125 dB
—40°C < Ta<+125°C 100 125 dB
Supply Current/Amplifier Isy lo=0 210 MA
—-40°C < Ta<+125°C 225 MA
DYNAMIC PERFORMANCE
Slew Rate SR R.=10kQ 0.35 V/us
Settling Time 0.01% ts G==x1,1Vstep,CL=20pF, RL=e0 8 Ms
Overload Recovery Time 0.05 ms
Gain Bandwidth Product GBP 430 kHz
Phase Margin Om R.=10kQ, Ru.=100kQ, C. =20 pF 65 Degrees
NOISE PERFORMANCE
Voltage Noise €npp f=0.1Hzto 10Hz 2.0 MV p-p
Voltage Noise Density €en f=1kHz 55 nV/\Hz
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ABSOLUTE MAXIMUM RATINGS

Ta = 25°C, unless otherwise noted. THERMAL RESISTANCE
Table 5. 0 is specified for the worst-case conditions, that is, a device
Parameter Rating soldered in a circuit board for surface-mount packages.
Supply Voltage +6V L
Input Voltage Vs — 0.3V t0 Vop + 0.3V Table 6. Thermal Characteristics
Differential Input Voltage 6V Package Type 8:a 6uc Unit
Output Short-Circuit Duration to GND | Observe derating curve 5-Lead TSOT-23 (UJ-5) 207 61 ‘W
Storage Temperature Range -65°C to +150°C 8-Lead SOIC_N (R-8) 125 43 A
Lead Temperature (Soldering, 60 sec) | 300°C 8-Lead MSOP (RM-8) 145 45 w
Operating Temperature Range -40°Cto +125°C
Junction Temperature Range —65°Cto +150°C ESD CAUTION
ESD (electrostatic discharge) sensitive device.

Stresses above those listed under Absolute Maximum Ratings ‘ @?ﬂgﬁ? ;S\Qccteizn?ngmfgz;ﬁ E&ird;roﬁ:ctd?eczgzrrgei
may cause permanent damage to the device. This is a stress patented or proprietary protection circuitry, damage
rating only; functional operation of the device at these or any ‘m may occur on devices subjected to high energy ESD.

.. . 1. . . Therefore, proper ESD precautions should be taken to
other conditions above those indicated in the operational avoid performance degradation or loss of functionality.

section of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliability.

Absolute maximum ratings apply at 25°C, unless otherwise noted.
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TYPICAL PERFORMANCE CHARACTERISTICS

AD8538 CHARACTERISTICS
ADS8538 only, Vsy =5V or 2.5 V, unless otherwise noted.
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Vsy = 2.7 V or £1.35 V, AD8538 only, unless otherwise noted.
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AD8539 CHARACTERISTICS
ADS8539 only, Vs = 5V or £2.5V, unless otherwise noted.
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Figure 34. AD8539 Input Offset Voltage Distribution

60
AD8539
Vgy = 2.5V
50 —40°C < Vg < 125°C |
(2]
o
w
[
]
[N
s
<
'8
o
o
w
o
=
2
4
0 0.016 0.032 0048 0.064 0080  0.096
TCVos (1)
Figure 35. AD8539 Input Offset Voltage Drift Distribution
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Figure 37. AD8539 Input Bias Current vs. Temperature
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Figure 38. AD8539 Supply Current vs. Supply Voltage
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Figure 36. AD8539 Input Offset Voltage vs. Input Common-Mode Voltage
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Figure 39. AD8539 Supply Current vs. Temperature
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Figure 40. AD8539 Output Saturation Voltage vs. Load Current
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Figure 41. AD8539 Output Saturation Voltage vs. Temperature

60 r——rrrr
| | |||| AD8539
Vgy = £2.5V
Ay =100 Rf‘; KO
4w AL CL = 20pF
g ™
z Ay =10 ™
S 20 A
(U] et :
o
o \
S Ay=1 N
@ o =
7] \\::n
9 TSN
o \~ N
\
-20
N
—40
100 1k 10k 100k ™ 10M

06741-043

FREQUENCY (Hz)
Figure 42. AD8539 Closed-Loop Gain vs. Frequency
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Figure 43. AD8539 Open-Loop Gain and Phase vs. Frequency
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Figure 44. AD8539 CMRR vs. Frequency
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Figure 45. AD8539 PSRR vs. Frequency
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Figure 46. AD8539 Closed-Loop Output Impedance vs. Frequency
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Figure 47. AD8539 Small Signal Overshoot vs. Load Capacitance
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Figure 48. AD8539 Small Signal Transient Response
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Figure 49. AD8539 Large Signal Transient Response
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Figure 51. AD8539 Negative Overload Recovery
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Figure 52. AD8539 Voltage Noise Density
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Figure 53. AD8539 0.1 Hz to 10 Hz Input Voltage Noise
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Figure 55. AD8539 Channel Separation vs. Frequency
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Vs=2.7Vor+1.35V, Ta = 25°C, AD8539 only, unless otherwise noted.
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Figure 56. AD8539 Input Offset Voltage Distribution Figure 59. AD8539 Output Saturation Voltage vs. Temperature
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Figure 57. AD8539 Input Offset Voltage Drift Distribution Figure 60. AD8539 Small Signal Overshoot vs. Load Capacitance
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Figure 58. AD8539 Input Offset Voltage vs. Input Common-Mode Voltage Figure 61. AD8539 Large Signal Transient Response
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Figure 62. AD8539 Voltage Noise Density
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Figure 63. AD8539 Channel Separation vs. Frequency
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OUTLINE DIMENSIONS
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*COMPLIANT TO JEDEC STANDARDS MO-193-AB WITH
THE EXCEPTION OF PACKAGE HEIGHT AND THICKNESS.

Figure 64. 5-Lead Thin Small Outline Transistor Package [TSOT-23]
(UJ-5)
Dimensions shown in millimeters
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COPLANARITY 0.51 (0.0201
53T 00 025 (0.0008) To:-99%0)
SEATING 0.25(0.0098) - 57576 0157)
PLANE 0.17 (0.0067)

COMPLIANT TO JEDEC STANDARDS MS-012-AA
CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

Figure 65. 8-Lead Standard Small Outline Package [SOIC_N]
Narrow Body
(R-8)
Dimensions shown in millimeters and (inches)
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Figure 66. 8-Lead Mini Small Outline Package [MSOP]

Dimensions shown in millimeters

(RM-8)

ORDERING GUIDE

Model®-2 Temperature Range Package Description Package Option Branding
AD8538AUJZ-R2 —40°C to +125°C 5-Lead TSOT-23 uJ-5 AoC
AD8538AUJZ-REEL —40°C to +125°C 5-Lead TSOT-23 uJ-5 A0C
AD8538AUJZ-REEL7 —40°C to +125°C 5-Lead TSOT-23 uJ-5 A0C
AD8538WAUJZ-R7 —40°C to +125°C 5-Lead TSOT-23 uJ-5 AOC
AD8538ARZ —40°C to +125°C 8-Lead SOIC_N R-8

AD8538ARZ-REEL —40°C to +125°C 8-Lead SOIC_N R-8

AD8538ARZ-REEL7 —40°Cto +125°C 8-Lead SOIC_N R-8

AD8539ARMZ —40°Cto +125°C 8-Lead MSOP RM-8 A1S
AD8539ARMZ-REEL —40°Cto +125°C 8-Lead MSOP RM-8 A1S
AD8539ARZ —40°C to +125°C 8-Lead SOIC_N R-8

AD8539ARZ-REEL —40°C to +125°C 8-Lead SOIC_N R-8

AD8539ARZ-REEL7 —40°C to +125°C 8-Lead SOIC_N R-8

' Z = RoHS Compliant Part.

2 W = Qualified for Automotive Applications.

AUTOMOTIVE PRODUCTS

The AD8538W model is available with controlled manufacturing to support the quality and reliability requirements of automotive
applications. Note that this automotive model may have specifications that differ from the commercial models; therefore, designers
should review the Specifications section of this data sheet carefully. Only the automotive grade products shown are available for use in
automotive applications. Contact your local Analog Devices account representative for specific product ordering information and to
obtain the specific Automotive Reliability reports for these models.
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NOTES
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