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Table 1 lists the order information.
Table 1. Order Information

EN IQCP|-E|R GBW ??I}-I\ET\?EI NOBE | ~pepariNG |PACKAGE
ORDER NUMBER®™ |CH (#) | PACKAGE | MARK | o Py | kD | vpy ?]\g/oﬁ TEMP (°C) | OPTION
(LA) (V/ms)
OPZ501ASOT235 1 SOT23-5 | OPZ501 | No | 0.68 | 15 3 213 -40-125 | T/R-4000
OPZ501ASOIC8® | 1 SOIC-8 | OPZ501 | No | 0.68 | 15 3 213 -40-125 | T/R-4000
OPZ5012AS0IC8® | 2 SOIC-8 | OPZ5012 | No | 0.68 | 15 3 213 -40-125 | T/R-4000
OPZ502ASOT236 1 SOT23-6 | OPZ502 | Yes | 0.68 | 15 3 213 -40-125 | T/R-4000
OPZ502ASOIC8® | 1 SOIC-8 | OPZ502 | Yes | 0.68 | 15 3 213 -40-125 | T/R-4000
Table 2. Family Selection Guide
EN IQCI:DIER GBW ?eL:T\g NOISE | HpeRaTiNG | PACKAGE
ORDER NUMBER®™ | CH (#) | PACKAGE | MARK | o\ avPy | (kHz)| (YR ?]\ggﬁ TEMP (°C) OPTION
(UA) (V/ms)
OPZ503ASOT235 1 SOT23-5 | OPZ503 | No | 3.9 | 83 18 106 -40-125 T/R-4000
OPZ503ASOIC8® | 1 SOIC-8 | OPZ503 | No | 39 | 83 18 106 -40-125 T/R-4000
OPZ5032AS0IC8@ | 2 SOIC-8 | OPZ5032 | No | 3.9 | 83 18 106 -40-125 T/R-4000
OPZ504ASOT236 1 SOT23-6 | OPZ504 | Yes | 39 | 83 18 106 -40-125 T/R-4000
OPZ504ASOIC8® | 1 SOIC-8 | OPZ504 | Yes | 39 | 83 18 106 -40-125 T/R-4000

Devices can be ordered via the following two ways:
1. Place orders directly on our website (www.analogysemi.com), or;
2. Contact our sales team by mailing to sales@analogysemi.com.

Note 1:

Order Number
OPZ50x(x)-Package Code

[ [ |
Device S I Package Code
Optional. 2: 2-Channel

Note 2: Available in the future.
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration (SOT23-5 and SOT23-6 packages).

SOT23-6 Package SOT123-6 Package
0 0
ouT | 1 5| V+ OuT | 1 6 | v+
v-| 2 ; \ v- |2 ; \ 5 | EN
+ - + -
+#N |3 I 4| -IN +#N |3 I 4| -IN

Figure 1. Pin Configuration (SOT23-5 and SOT23-6 Packages)
Table 3 lists the pin functions (SOT23-56 and SOT23-6 packages).
Table 3. Pin Functions (SOT23-56 and SOT23-6 Packages)

POSITION
SOT235 SOT236 NAME TYPE DESCRIPTION
1 1 ouT Ouput Output
2 2 V- Power Negative (lowest) power supply
3 3 +IN Input Positive (non-inverting) input
4 4 -IN Input Negative (inverting) input
5 6 V+ Power Positive (highest) power supply
— 5 EN Input Enable pin

Figure 2 illustrates the pin configuration (SOIC-8 package).

OUT A

-IN A

+IN A

V-

SOIC-8 Package

O
1 8 [ V+
2 ;_ \ 7 | outB
QL

-INB

+IN B

Figure 2. Pin Configuration (SOIC-8 Package)
Table 4 lists the pin functions (SOIC-8 package).
Table 4. Pin Functions (SOIC-8 Package)

POSITION NAME TYPE DESCRIPTION
1 OUTA Ouput Output, channel A
2 -IN A Input Inverting input, channel A
3 +IN A Input Non-inverting input, channel A
4 V- Power Negative (lowest) power supply
5 +IN B Input Non-inverting input, channel B
6 -IN B Input Inverting input, channel B
7 OuTB Output | Output, channel B
8 V+ Power Positive (highest) power supply

© 2023 AnalogySemi Ltd. All Rights Reserved.
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5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 5 lists the absolute maximum ratings of the OPZ501/2.
Table 5. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS
Supply -0.3 6

Voltage . , . Common-mode (V-)-0.3 (V+) + 0.3 \

2)3)

Signal input pins Differential 0.3 0.3
Signal input pins -10 10 mA

C t

urren Output short-circuit® Continuous

Operating, Ta -40 125

Temperature | Junction, T, 150 °C
Storage, Tsqg -65 150

Note 1: Stresses beyond those listed under Table 5 may cause permanent damage to the device. These are
stress ratings only, which do not imply functional operation of the device at these or any other
conditions beyond those indicated under Table 7. Exposure to absolute-maximum-rated conditions
for extended periods may affect device reliability.

Note 2: Input terminals are diode-clamped to the power-supply rails. Input signals that can swing more than
0.3V beyond the supply rails should be current-limited to 10mA or less.

Note 3: Not to exceed -0.3V or +4.0V on ANY pin, referred to V-.

Note 4: Short-circuit to ground, one amplifier per package.

5.2 €SD RATINGS

Table 6 lists the ESD ratings of the OPZ501/2.
Table 6. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE | UNITS
Electrostatic y Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(™ +6000 y
. ESD
Discharge P Charged-device model (CDM), per JEDEC specification JESD22-C101@ | 2000

Note 1: The JEDEC document JEP155 indicates that 500V HBM allows safe manufacturing with a standard

ESD control process.
Note 2: The JEDEC document JEP157 indicates that 250V CDM allows safe manufacturing with a standard

ESD control process.
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5.3 RECOMMENDED OPERATING CONDITIONS

Table 7 lists the recommended operating conditions for the OPZ501/2.
Table 7. Recommended Operating Conditions

PARAMETER MIN NOM MAX UNITS
Operating Voltage Range 1.7 5.5 \
Specified Temperature Range -40 125 °C

5.4 THERMAL INFORMATION

Table 8 lists the thermal information for the OPZ501/2.
Table 8. Thermal Information

PARAMETER SYMBOL SOT23-5 | SOT23-6 | SOIC-8 UNITS
Junction-to-Ambient Thermal Resistance ReJa 168 169 90.6 °C/W
Junction-to-Board Thermal Resistance Ross 39 28 47.6 °C/W
Junction-to-Top Characterization Parameter Wyr 10 11 3.6 °C/W
Junction-to-Board Characterization Parameter (U 36 28 47 °C/W
Junction-to-Case (Top) Thermal Resistance ReJcop) 103 109 35 °C/W
Junctionto-Case (Bottom) Thermal Resistance Reuc(boty 66 59 50.8 °C/W
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5.5 ELECTRICAL CHARACTERISTICS

Table 9 lists the electrical characteristics of OPZ501/2. Ta = 25°C,Vs = 1.7V 10 5.5V,Vem =Vour=Vs / 2, and R, =
10MQ to Vs / 2, unless otherwise noted.

Table 9. Electrical Characteristics

PARAMETER | sYmBOL | CONDITIONS | MIN | TYP | MAX | UNITS
OFFSET VOLTAGE
Input Offset Voltage Vos Vs = 5V 0.4 10 pv
Input Offset Voltage Drift dVos/dT |Ta =-40°C to 125°C, Vs = 5V +0.03 | 0.2 pv/eC
Eg‘t’ivjr'S”pp'y Rejection PSRR  [Vs=1.7Vio 5.5V 015 | 35 | pv/v
INPUT BIAS CURRENT
Ta = 25°C 4
+N Ta = 125°C 340
A=
Input Bi t I A
nput Bias Curren B N Trz 25°C ) )
Ta=125°C -378
Input Offset Current los 6 PA
NOISE
Input Voltage Noise En f=0.1Hzto 10Hz 4.7 MVpp
Input Voltage Noise Density en f = 100Hz 213 nV/vHz
Input Current Noise Density in f = 100Hz 1 fA/vHz
INPUT VOLTAGE
Common-Mode Voltage Vew va Vi Vv
Range
Common-Mode Rejection | CMRR | (V-) £ Ve s (V+), Vs = 5.5V 105 | 120 dB
INPUT CAPACITANCE
Differential 3.3 pF
Common-Mode 3.7 pF
OPEN-LOOP GAIN
i . (V-)+0.1V=sVo=s(V+)-0.1V,R. =
Open-Loop Voltage Gain Aol 100kQ to Vs / 2 132 dB
FREQUENCY RESPONSE
Gain-Bandwidth Product GBW CL = 20pF, R. = 10MQ 15 kHz
Slew Rate SR G=1,C.=20pF 3.0 V/ms
OUTPUT
Voltage Output Swing from _ _
Positive Rail Vo R. = 100kQ to (V+) / 2, Vs = 5.5V 10 .
Voltage Output Swing from _ _
Negative Rail VoL R. = 100kQ to (V+) / 2, Vs = 5.5V 10
Sourcing, Vo to (V-), Vin (diffy = 100mV, Vs 12
= 5.5V
Short-Circuit Current I mA
reu -4 . [Sinking, Vo to (V+), Vix @i = ~100mV, Vs 1
= 5.5V
Capacitive Load Drive C. See Table 10
Open-Loop Output _ _
Impedance Zo f =100Hz, Io = 0A 80 kQ
POWER SUPPLY
Quiescent Current per
la Vem=Vs/ 2,10 =0, Vs = 3.3V 680 900 nA

Channel

Page 6 of 19 | www.analogysemi.com Confidential © 2023 AnalogySemi Ltd. All Rights Reserved.



Oorz501/0,P25012/0P2502

5V. BRE. BRI, TEBEERALE

6. TYPICAL CHARACTERISTICS

Ta =25°C,Vs = 3.3V,Vem = Vour =Vs / 2, CL = 20pF, and R, = 10MQ), unless otherwise noted.

NUMBER OF OCCURRENCES

Figure 3. Offset Voltage Distribution, Vs = 3.3V

NUMBER OF OCCURRENCES
(o<}

Figure 5. Offset Voltage Distribution, Vs = 3.3V

35

30

25

20

NUMBER OF OCCURRENCES

Figure 7. Offset Voltage Distribution, Vs = 5V
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Figure 4. Offset Voltage Distribution, Vs = 3.3V
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Figure 6. Offset Voltage Distribution, Vs = 5V
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Figure 8. Offset Voltage Distribution, Vs = 5V
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Figure 9. Offset Voltage Dirift Distribution, Vs = 3.3V Figure 10. Offset Voltage Drift Distribution, Vs = 5V
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Figure 11. Offset Voltage vs Temperature, Vs = 3.3V Figure 12. Offset Voltage vs. Supply Voltage
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Figure 15. Input Bias Current on -IN Pin vs. Common Mode Figure 16. Input Bias Current on -IN Pin vs. Common Mode
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Figure 17. Open-Loop Gain and Phase vs. Frequency Figure 18. Open-Loop Gain and Phase vs. Frequency
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Figure 19. CMRR vs. Frequency Figure 20. PSRR vs. Frequency
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Figure 26. Functional Block Diagram
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7.3 FEmd

OPZ501/2 BB mIZTE, HIEM BIRERARLIMRRIEBEUMRMEES (FEEFEEZEK), N TRSEHFHRE
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7.3.1 T{EBE

OPZ501/2 IZEMABMITERRBETEN 1.7V E 5.5V (x0.85V ££2.75V), EHEREETEETUNSHIESE
TYPICAL CHARACTERISTICS &B53,

5 BT 6V (ENRAE)NEREBERSERKABITIRE,
7.3.2 i\
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A XMRFEIRE Z@IAMN—NSHNSRERYFEESSREI, 4 Figure 27 Firo

Current-limiting resistor required Vce
if input voltage exceeds supply
railsby = 0.3V.
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_—

10mA max

Figure 27. Input Current Protection
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B, BIFEAR(> 50pF)7= TINFRESFERE Rso, 40 Figure 28 Fi7Ro

O Vour

Vi O—+/]A/

Figure 28. Resistive Isolation of Capacitive Load
RIARIE CLIA NPT B BE K T RREEFEAM Rso Bo T 3.3V BIR, TRHAET Riso NEER/IVE,
Table 10. Capacitive Loads vs. Needed Isolation Resistors

Riso
i :|:

C Riso
0-20pF Not needed
50pF 160kQ
100pF 140kQ
500pF 54.9kQ
1nF 33kQ
5nF 15kQ
10nF 5.62kQ
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2. PACKAGE INFORMATION

The OPZ501/2 family is available in the SOT23-5, SOT23-6 and SOIC-8 packages.
2.1 SOT23-5 PACKAGE

Figure 29 shows the SOT23-56 package view.

-t

\

0.2

&
i
'y
i

L —

| |
/7_ - — A
B N O R S S R

- =

vy

Figure 29. SOT23-5 Package View
Table 11 provides detailed information about the dimensions of the SOT23-5 package.
Table 11. Dimensions of the SOT23-5 Package

SYMBOL DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
MIN MAX MIN MAX
A 1.050 1.250 0.041 0.049
Al 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
c 0.100 0.200 0.004 0.008
2.820 3.020 0.111 0.119
E 2.650 2.950 0.104 0.116
ET 1.500 1.700 0.059 0.067
e 0.950 (BSC) 0.037 (BSC)
el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
L1 0.600 REF. 0.024 REF.
) 0° 8° 0° 8°
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9.2 SOT23-6 PACKAGE

Figure 30 shows the SOT23-6 package view.
D

- -
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=

JIENCHS :,

'y

r\ 0.2

/7[1:9 H:F H:ﬂ e
\

hJ

Figure 30. SOT23-6 Package View

Table 12 provides detailed information about the dimensions of the SOT23-6 package.
Table 12. Dimensions of the SOT23-6 Package

SYMBOL DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
MIN MAX MIN MAX
A 1.050 1.250 0.041 0.049
Al 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
c 0.100 0.200 0.004 0.008
2.820 3.020 0.111 0.119
E 2.650 2.950 0.104 0.116
El 1.500 1.700 0.059 0.067
e 0.950 (BSC) 0.037 (BSC)
el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
L1 0.600 REF. 0.024 REF.
0 0° 8° 0° 8°
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2.3 SOIC-8 PACKAGE

Figure 31 shows the SOIC-8 package view.

INInINiN. 5
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A
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Figure 31. SOIC-8 Package View

Table 13 provides detailed information about the dimensions of the SOIC-8 package.
Table 13. Dimensions of the SOIC-8 Package

SYMBOL DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
MIN MAX MIN MAX
A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0510 0.013 0.020
c 0.170 0.250 0.007 0.010
D 4.700 5.100 0.185 0.201
E 5.800 6.200 0.228 0.244
ET 3.800 4.000 0.150 0.157

e 1.270 (BSC) 0.050 (BSC)

L 0.400 1.270 0.016 0.050

0 0° 8° 0° 8°
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10. TAPE AND REEL INFORMATION
10.1 SOT23-5/S0T23-6 PACKAGE

Figure 32 illustrates the carrier tape.
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-0.10

+0

8.00

N
-/

3.17 £ 0.1

N m—
f—m—
N —
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400£010
B-B
ﬁgix 3.23+0.10
A-A
Notes:
1. Cover tape width: 5.50 + 0.10.
2. Cumuldtive tolerance of 10 sprocket hole pitch: +0.20 (max).
3. Camber: not to exceed 2mm in 250mm.
4. Moldi#: SOT23-5/SOT23-6.
5. All dimensions: mm.
6. Direction of view: -T—] (©)
Figure 32. Carrier Tape Drawing
Table 14 provides information about tape and reel.
Table 14. Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \\NERBOX | cARTON | STY/CARTON| szemmy | size (M)
SOT23-5/ " *0()8* *A40*
SOT23% 7 3000 10 4 120000 210*208+%203 440*440%230

Figure 33 shows the product loading orientation—pin 1 is assigned at Q3.

Ql i Q2 Ql i Q2

Pin 1

[SKIRRSY) Q3 i Q4

* Q: Pocket quadrant

Figure 33. Product Loading Orientation
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10.2 SOIC-8 PACKAGE

Figure 34 illustrates the carrier tape.

®1.50 102
2.00 +0.05 R . 4.00 £0.10 o150 010 T 0.25 + 0.03
k oooqooooooo“ooooo i R0.30 MAX
2 | © S o O O O o e g
o o 2.10 £0.10
(=] 8.00 +0.10 W 6.40 £ 0.1 -
: g ) S 2
2l Ros0 <
5° MAX °
Notes:
1. Cover tape width: 9.5 £ 0.10.
2. Cumulative tolerance of 10 sprocket hole pitch: £0.20 (max).
3. Camber: not to exceed Tmm in 100mm.
4. Mold#: SOIC-8.
5. All dimensions: mm.
6. Direction of view: — ©
Figure 34. Carrier Tape Drawing
Table 15 provides information about tape and reel.
Table 15. Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \\NERBOX | cARTON | STY/CARTON | sze mmy | size ()
SOIC-8 13” 4000 1 8 32000 358*340*50 430*380*390

Figure 35 shows the product loading orientation—pin 1 is assigned at Q1.

O O O O

Ql i Q2 Ql i Q2

Pin 1

[SKIRRSY) Q3 i Q4

* Q: Pocket quadrant

Figure 35. Product Loading Orientation
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REVISION HISTORY

REVISION DATE DESCRIPTION
Preliminary Rev A 24 March 2023 Rev A Preliminary release.
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