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

SLEW
la PER CH NOISE | OPERATING
ORDER NUMBER® | SH Ipackace| mark | avpy |CBW| RATE v 7| temp  |PACKAGE g
(#) (WA (kHz) | (TYP) (kH2) ©C) OPTION
(V/us)
OPL321ASOT235@ 1 SOT23-5 70 1300 0.7 40 -40-125
OPL321ASC70 1 SC70 70 1300 0.7 40 -40-125
OPL358
OPL358ASQICS8 2 SOIC-8 XXXXXX 70 1300 0.7 40 -40-125 T/R-4000 2
OPL358AMSOP8 | 2 | msopg | OPL3%8 70 | 1300| 07 40 ~40-125 | T/R-4000 | 2
XXXXXX®) '
OPL358ATSSOP8®@ 2 TSSOP-8 70 1300 0.7 40 -40-125
OPL324
OPL324AS0IC14 4 SOIC-14 XXXXXXD 63 1300 0.7 40 -40-125 T/R-2500 2
OPL324ATSSOP14 | 4 | Tssop-14 | OPL324 63 | 1300 07 40 -40-125 | T/R-4000 | 2
XXXXXXE '
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
OPLxx-Package Code
[ Il |
Device — 1 I Package Code

Note 2: Available in the future.
Note 3: "XXXXXX": For internal use.

Page 2 of 21 | www.analogysemi.com Public © 2024 AnalogySemi Ltd. All Rights Reserved.
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4. PIN CONFIGURATION AND FUNCTIONS

4.1 SOT23-5 AND 5C70 PACKAGES

Figure 1 illustrates the pin configuration of the SOT23-5 and SC70 packages.

IN+ [ ] 1 5

] vees

] our

—

Figure 1. Pin Configuration (SOT23-5 and SC70 Packages)
Table 2 lists the pin functions of the SOT23-5 and SC70 packages.
Table 2. Pin Functions (SOT23-5 and SC70 Packages)

POSITION NAME TYPE DESCRIPTION
1 IN+ Input | Noninverting input
2 GND Power | Negative supply
3 IN- Input | Inverting input
4 out Output | Output
5 VCC+ Power |Positive supply

4.2 SOIC-8, MSOP-8, AND TSSOP-8 PACKAGES

Figure 2 illustrates the pin configuration of the SOIC-8, MSOP-8, and TSSOP-8 packages.
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Figure 2. Pin Configuration (SOIC-8, MSOP-8, and TSSOP-8 Packages)
Table 3 lists the pin functions of the SOIC-8, MSOP-8, and TSSOP-8 packages.
Table 3. Pin Functions (SOIC-8, MSOP-8, and TSSOP-8 Packages)

POSITION NAME TYPE DESCRIPTION
1 10UT Output | Output
2 1IN- Input | Inverting input
3 1IN+ Input | Noninverting input
4 GND Power | Negative supply
5 2IN+ Input | Noninverting input
6 2IN- Input | Inverting input
7 20UT Output | Output
8 VCC+ Power | Positive supply
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4.3 SOIC-14 AND TSSOP-14 PACKAGES

Figure 3 illustrates the pin configuration of the SOIC-14 and TSSOP-14 packages.

5 N
1ouT [ ] 1 14
IN- [ ] 2 13
N+ [ ] 3 12
veer [ 4 1
2N+ [] 5 10
2N- [] 6 9
2001 [| 7 8

. y,

ERNARREREANRE

40UT
4IN-
4IN+
GND
3IN+
3IN-
30uT

Figure 3. Pin Configuration (SOIC-14 and TSSOP-14 Packages)
Table 4 lists the pin functions of the SOIC-14 and TSSOP-14 packages.
Table 4. Pin Functions (SOIC-14 and TSSOP-14 Packages)

POSITION NAME TYPE DESCRIPTION
1 10UT Output | Output
2 1IN- Input | Inverting input
3 1IN+ Input | Noninverting input
4 VCC+ Power | Positive supply
5 2IN+ Input | Noninverting input
6 2IN- Input | Inverting input
7 20UT Output | Output
8 30UT Output | Output
9 3IN- Input | Inverting input
10 3IN+ Input | Noninverting input
11 GND Power | Negative supply
12 4IN+ Input | Noninverting input
13 4IN- Input | Inverting input
14 40UT Output | Output
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5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 5 lists the absolute maximum ratings of the OPL321/0PL358/0OPL324.
Table 5. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS
Supply, V(:(:(2> 55 \
Voltage Differential input voltage, Vip® 55 \"
Input voltage range (either input), V, -0.2 5.7 \Y
Duration of output short circuit (one ampilifier) to ground, at or below Unlimited
Ta = 25°C, Vcc < 5.5V®
Operating, Ta -40 125 °C
Temperature |Junction, T, 150 °C
Storage, Tqq -65 150 °C

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: All voltage values (except differential voltages and Ve specified for the measurement of los) are with
respect to the network GND.

Note 3: Differential voltages are at IN+ with respect to IN-.

Note 4: Short circuits from outputs to Vcc can cause excessive heating and eventual destruction.

5.2 €SD RATINGS
Table 6 lists the ESD ratings of the OPL321/OPL358/0OPL324.

Table 6. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE | UNITS
Electrostatic y Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(™ +3000 y

. ESD
Discharge P Charged-device model (CDM), per JEDEC J5-002 1000

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.

© 2024 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 5 of 21
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5.3 RECOMMENDED OPERATING CONDITIONS

Table 7 lists the recommended operating conditions for the OPL321/0OPL358/OPL324.

Table 7. Recommended Operating Conditions

PARAMETER SYMBOL MIN NOM MAX UNITS
Supply Voltage (Single-Supply Operation) Vce 1.7 5.5 \%
Operating Free-Air Temperature Ta -40 125 °C
5.4 THERMAL INFORMATION
Table 8 lists the thermal information for the OPL321/0OPL358/0OPL324.
Table 8. Thermal Information

PARAMETER SYMBOL SOIC-8 MSOP-8 SOIC-14 TSSOP-14 UNITS
Junction-to-Ambient Thermal Resistance ReJa 123.8 175.2 108.0 127.3 °C/W
Junction-to-Board Thermal Resistance ReJs 74.9 124.0 68.7 94.3 °C/W
Junction-to-Top Characterization Wi 19.1 19.2 24.7 14.7 C/W
Parameter
Junction-to-Board Characterization W 73.6 117.9 67.3 88.7 C/W
Parameter
Junction-to-Case (Top) Thermal o
Resistance Reuc(op) 64.5 83.7 68 64.7 C/W
Page 6 of 21 | www.analogysemi.com Public © 2024 AnalogySemi Ltd. All Rights Reserved.
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5.5 ELECTRICAL CHARACTERISTICS

5.5.‘ V¢c+ - 2olv

Table 9 lists the electrical characteristics of OPL321/OPL358/0PL324.Vce: = 2.1V, Vem=Vour= 1/2 Vees, RL = 2kQ
to 1/2 Vee.. At Ta = 25°C, unless otherwise noted.

Table 9. Electrical Characteristics (Vees = 2.1V)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vem = 0V +0.5 mV
Input Offset Voltage Vio Vem= OV, Ta = —40°C to +125°C 4M mV
Average Temperature
Coefficient of Input Offset Qvio +1.5 uv/°C
Voltage
Input Bias Current Is 0.01 nA
Input Offset Current o 0.02 nA
Common-Mode Rejection CMRR Vem = 0V to 1.4V 64 90 dB
Ratio Vem = 0V o Vee, + 0.05 50 75 dB
Supply-Voltage Rejection Ratio Ksvr Vce = 1.7V t0 6.5V, Vem = OV 80 104 dB
Output Swing Vo R. = 10kQ to 1.35V, high level VZ%‘ Vee - 6 mvV
RL = 10kQ to 1.35V, low level 5 20 mV
OPL321 80 170 MA
OPL321, Tp = -40°C to +125°C 200 MA
supply Current lec OPL358 (dual) 130 180 A
OPL358 (dual), Tp = -40°C to +125°C 220M MA
OPL324 (quad) 250 340 MA
OPL324 (quad), Ta = -40°C fo +125°C 420M MA
Unity-Gain Bandwidth B; C. = 200pF 1.3 MHz
Phase Margin O 60 deg
Gain Margin Gm 10 dB
gbgnl?/kﬂ, Vour= 300mV to Vees - 5 30 IJV/V
Open Loop Gain Aot IR =2k, Vour= 300mV fo Vec, -
300mV 8 36 pV/V
Equivalent Input Noise Voltage Vh f = 1kHz 40 nV/vVHz

Note: Specified by characterization. Not production tested.

© 2024 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 7 of 21
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5.5.2 ch... - sv

Table 10 lists the electrical characteristics of OPL321/0OPL358/0OPL324.Vcc. = 5V,Vem=Vour= 1/2 Vees, RL = 2kQ
to 1/2 Vce.. At Ta = 25°C, unless otherwise noted.

Table 10. Electrical Characteristics (Vcc: = 5V)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Vo ew=0V *0.5 mv
Vem= 0V, Ta = =40°C to +125°C 40 mV
Average Temperature
Coefficient of Input Offset avio |Ta=25°C +1.5 pv/°C
Voltage
Input Bias Current lig Ta = 25°C 0.01 nA
Input Offset Current o Ta = 25°C 0.02 nA
Common-Mode Rejection Ratio| CMRR ot =0V 10 3.6V, Ta = 25°C 77 105 dB
Vem = 0V 10 5.05V, Ta = 25°C 57 82 dB
High level, Ta = 25°C Vee™ | Vee 30 mv
High level, Ta = -40°C fo +125°C \g%c(])‘ mv
Ta = 25°C, low level 25 40 mV
Ta = -40°C o +125°C, low level 50M mvV
Output Swing Vo zg":C]OkQ to 2.5V, high level, Ta = VZ%— Vee - 6 mv
RL = 10kQ to 2.5V, high level, Ta = Vce -
-40°C to +125°C 20" mVv
RL = 10kQ to 2.5V, Ta = 25°C, low level 5 20 mV
RL = 10kQ) to 2.5V, Ta = -40°C to
+125°C, low lovel 200 | mv
Output Short-Circuit Current los Sourcing, Vo = OV, Ta = 25°C 500 56 mA
Sinking, Vo = 5V, Ta = 25°C 50 61
OPL321, Ta = 25°C 130 250 A
OPL321, Ta = -40°C to +125°C 350 WA
supply Current e OPL358 (dual), Ta = 25°C 140 180 MA
OPL358 (dual), Ta = -40°C to +125°C 220 MA
OPL324 (quad), Ta = 25°C 260 360 MA
OPL324 (quad), Ta = -40°C to +125°C 4450 A
Unity-Gain Bandwidth B, Ci = 200pF, Ta = 25°C 1.3 MHz
Phase Margin ®nm  |Ta=25°C 60 deg
Gain Margin Gm |Ta=25°C 10 dB
Crosstalk OPL358, OPL324 120 dB
gbgn.:?/ko, VOUT =300mV to VCC+ - 1 55 UV/V
Open Loop Gain Aot Ry =2kQ, Vour= 300mV fo Vee, -
300mV 2 6.7 uv/v
Equivalent Input Noise Voltage Vn f = TkHz, Tao = 25°C 40 nV/vHz
Slew Rate SR Ta = 25°C 0.7 V/us

Note: Specified by characterization. Not production tested.

Page 8 of 21 | www.analogysemi.com Public © 2024 AnalogySemi Ltd. All Rights Reserved.
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6. TYPICAL CHARACTERISTICS

Veer =5V, Vem=Vour= 1/2 Vees, RL = 2kQ to 1/2 Vee,. At Ta = 25°C, unless otherwise noted.
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10. PACKAGE INFORMATION

The OPL321/0OPL358/0OPL324 is available in the SOT23-5, SC70, SOIC-8, MSOP-8, TSSOP-8, SOIC-14, and TSSOP-14
packages.

10.1 SOIC-8 PACKAGE

Figure 15 shows the SOIC-8 package view.
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Figure 15. SOIC-8 Package View
Table 11 provides detailed information about the dimensions of the SOIC-8 package.
Table 11. Dimensions of the SOIC-8 Package

DIMENSIONS IN MILLIMETERS
SYMBOL MIN NOM MAX
A 1.300 1.500 1.700
Al 0.100 0.150 0.200
A2 1.350 1.420 1.550
A3 0.645 0.670 0.695
A4 0.020 - 0.050
b 0.330 0.400 0.510
c 0.170 0.203 0.250
4.800 4.900 5.000
E 3.800 3.900 4.000
El 5.800 6.000 6.200
e 1.270BSC
L 0.450 0.600 0.750
) 0° 3° 8°
o1 12° REF.
02 5° REF.
03 12° REF.

© 2024 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 13 of 21
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10.2 MSOP-8 PACKAGE

Figure 16 shows the MSOP-8 package view.
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Figure 16. MSOP-8 Package View
Table 12 provides detailed information about the dimensions of the MSOP-8 package.
Table 12. Dimensions of the MSOP-8 Package

DIMENSIONS IN MILLIMETERS
SYMBOL MIN NOM MAX
A 0.820 0.930 1.100
Al 0.020 0.080 0.150
A2 0.750 0.850 0.950
A3 0.249 0.349 0.449
b 0.250 0.300 0.380
c 0.090 0.152 0.230
2.900 3.000 3.100
E 2.900 3.000 3.100
El 4.750 4.900 5.050
e 0.650BSC
L 0.400 0.600 0.800
o 0° 3° 6°
o1 12° REF.
02 4° REF.
03 12° REF.
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10.3 SOIC-14 PACKAGE

Figure 17 shows the SOIC-14 package view.
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Figure 17. SOIC-14 Package View
Table 13 provides detailed information about the dimensions of the SOIC-14 package.

Table 13. Dimensions of the SOIC-14 Package

DIMENSIONS IN MILLIMETERS

SYMBOL MIN NOM MAX
Al 0.050 0.200 0.250
A2 1.400 1.500 1.600

b 0.356 0.400 0.456
Cl 0.600 0.670 0.700
c 0.193 0.203 0.213
D 8.550 8.650 8.750
E 5.800 6.000 6.200
El 3.800 3.900 4.000
e 1.270TYP.

L 0.400 0.550 0.700
S 0° 3° 8°
o1 8° 11° 12°
02 8° 11° 12°

© 2024 AnalogySemi Ltd. All Rights Reserved.
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10.4 TSSOP-14 PACKAGE

Figure 18 shows the TSSOP-14 package view.
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Figure 18. TSSOP-14 Package View
Table 14 provides detailed information about the dimensions of the TSSOP-14 package.
Table 14. Dimensions of the TSSOP-14 Package

SYMBOL DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
MIN MAX MIN MAX
A ~ 1.200 — 0.047
Al 0.050 0.150 0.002 0.006
A2 0.800 1.000 0.031 0.039
b 0.190 0.300 0.007 0.012
c 0.090 0.200 0.004 0.008
D 4.900 5.100 0.193 0.201
E 6.250 6.550 0.246 0.258
El 4.300 4.500 0.169 0.177
e 0.650 (BSC) 0.026 (BSC)
L 0.500 | 0.700 0.020 | 0.028
H 0.250 (TYP) 0.010 (TYP)
0 1° | 7° 1° | 7°
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11. TAPE AND REEL INFORMATION
11.1 SOIC-8 PACKAGE

Figure 19 illustrates the carrier tape.

—»l+— 0.25+0.03

o o0 o0 O o0 O O O O O O .

* O O O O O
‘ 6.40 £0.10 «
80£0.1,, 005 4%0.1 E
0157310 - n
SITAalaleo A o 118
_ ol lvoU o O O 3 §§
i FIREIEE 4 |3
01.513% ]
6.4+0.1
Nofes:
1. Cover tape width: 9.3 £ 0.10.
2. Cumulative tolerance of 10 sprocket hole pitch: £0.20 (max).
3. Camber: not to exceed 2mm in 250mm.
4. Mold#: SOIC-8.
5. All dimensions: mm.
6. Direction of view: —] ©
Figure 19. 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| q7p (mm) SIZE (mm)
SOIC-8 13” 4000 1 8 32000 336*336*48 445*355*365

Figure 20 shows the product loading orientation—pin 1 is assigned at Q1.

O O O O

fal i @2 Qi@

Pin 1

Q3 i Q4 Q3 i Q4

* Q: Pocket quadrant

Figure 20. Product Loading Orientation
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11.2 MSOP-8 PRACKAGE

Figure 21 illustrates the carrier tape.
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Figure 21. Carrier Tape Drawing
Table 16 provides information about tape and reel.
Table 16. Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL QTY/REEL INNER BOX CARTON QTY/CARTON SIZE (mm) SIZE (mm)
MSOP-8 13” 4000 1 8 32000 336*336*48 445*355*365

Figure 22 shows the product loading orientation—pin 1 is assigned at Q1.

Pin 1

O O O O

Ql

Q2

Ql

Q2

Q3

Q4

Q3

Q4

* Q: Pocket quadrant

Figure 22. Product Loading Orientation
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11.3 SOIC-14 PACKAGE

Figure 23 illustrates the carrier tape.
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Notes:
1. Cover tape width: 13.5 £ 0.10.
2. Cumulative tolerance of 10 sprocket hole pitch: £0.20 (max).
3. Camber: not to exceed 2mm in 250mm.
4. Mold#: SOIC-14.
5. All dimensions: mm.
6. Direction of view: — ©®
Figure 23. Carrier Tape Drawing
Table 17 provides information about tape and reel.
Table 17. Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \\NERBOX | CARTON | STY/CARTON| q7p (mm) SIZE (mm)
SOIC-14 13" 2500 1 8 20000 336*336*48 445*355*365

Figure 22 shows the product loading orientation—pin 1 is assigned at Q1.

O O O O

Ql | Q2 Ql i Q2

Pin 1

Q3 i Q4 Q3 i Q4

* Q: Pocket quadrant

Figure 24. Product Loading Orientation
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11.4 TSSOP-14 PACKAGE

Figure 25 illustrates the carrier tape.
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Figure 25. Carrier Tape Drawing
Table 18 provides information about tape and reel.
Table 18. Tape and Reel Information

PACKAGE REEL/ | INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \\NERBOX | cARTON | STY/CARTON | gi7e (mmy SIZE (mm)
TSSOP-14 13” 4000 1 8 32000 358*340*50 |  430*380*390

Figure 26 shows the product loading orientation—pin 1 is assigned at Q1.

o O O O

-

Pin 1

rQl i Q2 Ql Q2

Q4 QA4

* Q: Pocket quadrant

Figure 26. Product Loading Orientation
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