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CSN220

High-Voltage, High-Precision, Current-Sense Amplifier

Table 1 lists the order information.

Table 1. Order Information

ORDER NUMBER® | "8 gg PKG. |BIDIRECTIONAL| MARK (GT'\?:!\)l (Gkﬁ\z"; RATING TI?I\E,I.P OF;I'F%N
VIV )
CSA220LASOT235® | CSA220-10 | 1 |SOT23-5 No CSA220LA | 10 50 Industrial | -40-125| T/R-3000
CSA220MASOT235 | CSA220-20 | 1 |SOT23-5 No CSA220MA| 20 50 Industrial | -40-125| T/R-3000
CSA220NASOT235 | CSA220-50 | 1 |SOT23-5 No CSA220NA| 50 50 Industrial | -40-125| T/R-3000
CSA220PASOT235 | CSA220-100| 1 |SOT235 No CSA220PA | 100 50 Industrial | -40-125| T/R-3000
Table 2. Family Selection Guide
ORDER NUMBER® | P8% 8:') PKG. |BIDIRECTIONAL| MARK (GT'\L/\IIDI\; (G|<E|\zA; RATING TI(E)IVPI.P oy
VIV )

CSA221LASOICE® | CSA221-10 | 1 | SOIC-8 Yes CsA221LA | 10 50 Industrial | -40-125| T/R-4000
CSA221MASOIC8 | CSA22120 | 1 | SOIC-8 Yes CsA221IMA| 20 50 Industrial | -40-125| T/R-4000
CSA22INASOIC8 | CSA221-50 | 1 | SOIC-8 Yes CSA22INA| 50 50 Industrial | -40-125| T/R-4000
CSA221PASOIC8® | CSA221-100| 1 | SOIC-8 Yes CSA221PA | 100 50 Industrial | -40-125| T/R-4000
CSA221LATSSOP8® | CSA221-10 | 1 |TSSOP-8 Yes CSA221LA | 10 50 Industrial | -40-125| T/R-4000
CSA221MATSSOP8 | CSA221-20 | 1 |TSSOP-8 Yes CsA221IMA| 20 50 Industrial | -40-125| T/R-4000
CSA221NATSSOP8 | CSA221-50 | 1 | TSSOP-8 Yes CSA22INA| 50 50 Industrial | -40-125| T/R-4000
CSA221PATSSOP8® | CSA221-100| 1 | TSSOP-8 Yes CSA221PA | 100 50 Industrial | -40-125| T/R-4000
CSA230LASOT235(® | CSA230-10 | 1 |SOT23-5 No CSA230LA | 10 ) Industrial | -40-125| T/R-3000
CSA230MASOT235 | CSA230-20 | 1 |SOT235 No CSA230MA| 20 ) Industrial | -40-125| T/R-3000
CSA230NASOT235 | CSA230-50 | 1 | SOT23-5 No CSA230NA | 50 ) Industrial | -40-125| T/R-3000
CSA230PASOT235( | CSA230-100| 1 | SOT23-5 No CSA230PA | 100 ) Industrial | -40-125| T/R-3000

CSA231LASOIC8 | CSA231-10 | 1 | SOIC-8 Yes CSA231LA | 10 ) Industrial | -40-125| T/R-4000
CSA231MASOIC8 | CSA23120 | 1 | SOIC-8 Yes CSA23IMA| 20 ) Industrial | -40-125| T/R-4000
CSA23INASOIC8 | CSA231-50 | 1 | sOIC-8 Yes CSA23INA| 50 ) Industrial | -40-125| T/R-4000
CSA231PASOIC8® | CSA231-100| 1 | SOIC-8 Yes CSA231PA | 100 ) Industrial | -40-125| T/R-4000
CSA231LATSSOP8® | CSA231-10 | 1 |TSSOP-8 Yes CSA231LA | 10 ) Industrial | -40-125| T/R-4000
CSA231MATSSOP8 | CSA231-20 | 1 |TSSOP-8 Yes CSA23IMA| 20 ) Industrial | -40-125| T/R-4000
CSA231NATSSOP8 | CSA231-50 | 1 | TSSOP-8 Yes CSA23INA| 50 ) Industrial | -40-125| T/R-4000
CSA231PATSSOP8® | CSA231-100| 1 | TSSOP-8 Yes CSA231PA | 100 ) Industrial | -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:

Device

Note 2: Available in the future.

Gain

Order Number
CSA2xxGV-Package Code

L J

1

| |
I Package Code
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CSN220

High-Voltage, High-Precision, Current-Sense Amplifier

4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.

Table 3 lists the pin functions.
Table 3. Pin Functions

GND 1 O 5 RS+
ouT 2
Vob 3 4 RS-

Figure 1. Pin Configuration

POSITION NAME TYPE DESCRIPTION
1 GND Power |Ground
2 ouT Output | Output
3 Vbb Power |Supply voltage, connecting at least 100nF capacitor to GND.
4 RS- Input | External resistor load-side connection
5 RS+ Input | External resistor power-side connection

© 2023 AnalogySemi Ltd. All Rights Reserved.
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CSN220

High-Voltage, High-Precision, Current-Sense Amplifier

5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 4 lists the absolute maximum ratings of the CSA220.
Table 4. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS

Vpp to GND -0.3 6.0

Voltage RS+, RS- o GND . . -0.3 80 Vv
RSt RS |l disipation 80 80

Current Continuous input current (any pin) -20 20 mA
Operating, Ta -40 125
Junction, T, 150

Temperature Storage, Tsg -65 150 °C
Lead (soldering, 10s) 300
Soldering (reflow) 260

Note: Stresses beyond those listed under Table 4 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 6. Exposure to absolute-maximum-rated conditions
for extended periods may affect device reliability.

5.2 €SD RATINGS

Table 5 lists the ESD ratings of the CSA220.
Table 5. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE | UNITS
Electrostatic y Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(™ +6000 y

. ESD
Discharge 9 Charged-device model (CDM), per JEDEC specification JESD22-C101® | %1500

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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CSN220

High-Voltage, High-Precision, Current-Sense Amplifier

5.3 RECOMMENDED OPERATING CONDITIONS

Table 6 lists the recommended operating conditions for the CSA220.
Table 6. Recommended Operating Conditions

PARAMETER [ SYMBOL| MIN | NOM MAX UNITS

POWER SUPPLY
Power Supply, Voo o GND | | 2.7 | 33 5.5 v
ANALOG INPUTS
Input Voltage Range, (RS+) - (RS-) ViN Von / Gain \'
Input Voltage to GND 0 76 \
TEMPERATURE RANGE
Operating Ambient Temperature | Ta | -40 125 °C
5.4 THERMAL INFORMATION
Table 7 lists the thermal information for the CSA220.
Table 7. Thermal Information

PARAMETER SYMBOL SOT123-5 UNITS
Junction-to-Ambient Thermal Resistance Resa 168 °C/W
Junction-to-Board Thermal Resistance Ress 39 °C/W
Junction-to-Top Characterization Parameter (UX 10 °C/W
Junction-to-Board Characterization Parameter (U 36 °C/W
Junction-to-Case (Top) Thermal Resistance ReJcop) 103 °C/W
Junction-to-Case (Bottom) Thermal Resistance Reyc(boty 66 °C/W

© 2023 AnalogySemi Ltd. All Rights Reserved. Public
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CSN220

High-Voltage, High-Precision, Current-Sense Amplifier

5.5 ELECTRICAL CHARACTERISTICS

Table 8 lists the electrical characteristics of the CSA220. Vgs: = Vis- = 76V, Vpp = 3.3V, Vsense = Vrs: = Vrs- = TmV,
Ta = -40°C to 125°C, unless otherwise noted. Typical values are at Ty = 25°CH,

Table 8. Electrical Characteristics

PARAMETER | SYMBOL CONDITIONS [ MIN | TYP | MAX | UNITS
DC CHARACTERISTICS
Supply Voltage Vbp Guaranteed by PSRR 2.7 55 \'%
Ta = 25°C 300 385
S ly C t | A
upply f-urren P0 [ 40°C <Ta< 125°C a0 | "
Power-Supply Rejection Ratio PSRR |2.7V = Vpp 5.5V 105 130 dB
Input Common-Mode Voltage Range Vem Guaranteed by CMRR 0 76 \
Input Bias Current at Vgs, and Vgs-® IRs+» IRs- 0.003 0.1 A
Input Offset Current® IRs+ = Irs- 0.2 HA
Input Leakage Current® IRs+, Irs- | Vob = OV, Vrss = Vgs- = 76V 0.2 A
Common-Mode Rejection Ratio CMRR |0V < Vgs, < 76V 130 159 dB
Ta =25°C 5 +60
©)
Input Offset Voltage Vos _40°C <Tr = 125°C 220 2150 uv
Input Offset Voltage Drift® TCVos 160 nv/°C
Input Sense Voltage Vsense Vou/ G mV
CSA220-10 10
CSA220-20 20
in®
Gain ©  Csa220:50 50 VIV
CSA220-100 100
Ta = 25°C 0.02 0.1
Gain Error® GE -40°C = To = 85°C 0.25 %
-40°C = Ta = 125°C 0.3
Sink 500uA 15
tput Low Volt V \'
Output Low Voltage oL No load 4 m
Output High Voltage Vou |Source 500pA X%D]; v
AC CHARACTERISTICS
Signal Bandwidth BW -39 | All 9ain configurations 50 kHz
Vsense > 5mV
Slew Rate SR 0.2 V/us
:Aé:ir;ti?OQ isolation 20 nE
Capacitive Load Stability Cloap - ; :
Without any isolation
. 500 pF
resistor
Input Voltage-Noise Density en f = TkHz 72 nV/vHz
Input Voltage-Noise 0.1Hz to 10Hz 2.8 UVep

Note 1: All devices are 100% production tested at Ta = 25°C. All temperature limits are guaranteed by
design.

Note 2: Specifications are guaranteed by design, not production tested.

Note 3: Gain and offset voltage are calculated based on two-point measurements: Vsenser and Vsenseo.
Vsenser = 20% x Full-Scale Vsense. Vsense2 = 80% x Full-Scale Vsense.
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CSN220

High-Voltage, High-Precision, Current-Sense Amplifier

6. TYPICAL CHARACTERISTICS

Vrs: = Vrs- = 76V, Vop = 3.3V, Veense = Vrs: = Vrs- = TmV, Ta = 25°C, unless otherwise noted.
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CSN220

High-Voltage, High-Precision, Current-Sense Amplifier
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CSN220

High-Voltage, High-Precision, Current-Sense Amplifier

7. i¥4Hi5BA

7.1 iR
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Vop
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> OUTI1
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GND

Figure 12. Functional Block Diagram
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CSN220
High-Voltage, High-Precision, Current-Sense Amplifier

8. M7=

p=o
I TR IS aE EF 2 AnalogySemi AHHISER—EB47 , AnalogySemi A RIEE RS 5T R
%, AnalogySemi HEFEREHEAGF BT ESMIINEE. FF IR A]891& 11525 L
HiN RS IhAE,

8.1 BAHER
8.1.1 #FR T E

ERBERT, E—jtﬁ%z%»wz?"ﬁiﬁ%&iftﬂzfﬁﬁ%&*ﬁimﬂ%Eo fEFELERY 3.3V 9 Voo HEE, HEFRFENAPIENER
Rt BEFRRIE

Vour = Vsense x Ay M

B Veense SRR EBE, 5 10V/V B 330mV, 3879 20V/V BY A 166mV, 187 50V/V B A 66mV, g
#= /9 100V/V BY 9 33mV, Av H234iga,

FEENZ BRI AR, HfR Rens SEBFERE B SN IR fE. RS REBNIFEBIGIRFE, WEEARESZBHT
égi)&o CSA220 TLJITHE’J%/ML%EEEBHTELL/UIJ%';FEFEE/MLo

8.1.2 3%&iFiS B H

IRHE LU T AR AR Roense -
o H[EK: B Runst BESHEREERA IR IRELMER. NEBRERELR/], BEFERRIEL Reense Eo

o FBE. BEM Renst EATERHMNERENER, XERAANISRNBERANRERESEFAIPLAER, IRER
EMBE, 1F Voo fEA 3.3V BY, IE#F Reense MUIRHE ALY 330mV (10V/V iE55). 165mV (20V/V 1 25)3K 66mV
(50V/V 1), 33mV (100V/V g &) NBENHERRREES N AER.

o WERFMIFE. ESBERKTET, Rense PH IR FAERTRERA, EFHABEMREENRER(RH)NEEEX—
Ro It4h, WNRIH, WNEBENEREZZEE.

o R WIR lense AERANSMOE, NWRIFHRER, ZEAHEANBRERA, MEBREMRTF—L, haJRH
REREERERZR. Sl TEREBENAEBEBIPEFERESRTHLS L, ME—FENEREW, ThTﬁﬁH:
1Q B91E,

/E'T_-' H B%%Eiﬁéf%ﬁﬂ ¥ G (Al Rsense HARBERSBCNBEEHINRE, FHMIRE RN EBESS T ER ﬁ’]—'YGi
HIFN4LM) PCB fmEH A,

8.2 HiFSIR

BIEABRSREARBLIREREMNE, FENRARRLIRENEFENENEFRE, ZERZRESHFVHEIE
79581 Voo/GND 5IHIRY 0.1uF (NPO/COG 2), A SFIENE BN E D NEATHAIMNEBERNME. BRERSSET
BRAYN A ] RER ERNIMI R FB R B 2R KN HI IR IR

Page 10 of 13 | www.analogysemi.com Public © 2023 AnalogySemi Ltd. All Rights Reserved.



CSN220

High-Voltage, High-Precision, Current-Sense Amplifier

2. PACKAGE INFORMATION

The CSA220 is available in the SOT23-5 package. Figure 13 shows the package view.
D

-t -
|

6

L S

vy

'
/7%_9 SR S R
\

Figure 13. Package View
Table 9 provides detailed information about the dimensions of the package.
Table 9. Dimensions of the 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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CSN220

High-Voltage, High-Precision, Current-Sense Amplifier

10. TAPE AND REEL INFORMATION

Figure 14 illustrates the carrier tape.

0.25 £ 0.05

e 2.00 £ 0.05 4.00 £0.10
®1.55 £ 0.05 B — —1.75 £ 0.10
vy
A
amx | O O O O O O s g
I e H g
c R O O T O T O O O e g
A ; ©
A A
B —
» - 4.00 £0.10
1.37 £0.10 - > - >
3.23 +0.10
B-B
Notes:
1. Cover tape width: 5.40  0.10.
2 Cumiive oo of 0 srocket ok ps 2020 (i) RNy
4. Mold#: SOT23-5.
5. All dimensions: mm. C,
6. Direction of view: -=—] (@)
AA
Figure 14. Carrier Tape Drawing
Table 10 provides information about tape and reel.
Table 10. Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \\NERBOX | cARTON | STY/CARTON | "ge mmy | size (M)
SOT23-5 7" 3000 1 20 60000 240*20*265 455*275*255

Figure 15 shows the product loading orientation—pin 1 is assigned at Q3.

o O O O

Ql i Q2 Ql i Q2

Pin 1

Q3 a4 Q34

* Q: Pocket quadrant

Figure 15. Product Loading Orientation
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CSN220

High-Voltage, High-Precision, Current-Sense Amplifier

REVISION HISTORY

REVISION DATE DESCRIPTION
Rev A 27 February 2023 |Rev A release.

© 2023 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 13 of 13



X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Current Sense Amplifiers category:
Click to view products by analogysemi manufacturer:

Other Similar products are found below :

LMP8278QMMX/NOPB LT6107HS5#TRPBF INA241A2IDDFR INA241A3IDDFR INA241A2QDDFRQ1 INA241A51DDFR
INA241B2QDDFRQ1 INA281A3IDBVR INA296A3IDDFR INA241A1IDDFR WS74285C-8/TR INA296A2QDDFRQ1 INA241B2IDDFR
INA211CIRSWR INA296A1QDDFRQ1 INA296A3QDDFRQ1 TSC200IDT CSA240LCTSSOP8 CSA240LCSOIC8 CSA231INASOICS
CSD202CMSOP10 CSA231LASOIC8 CSA23INATSSOP8 CSA240LQCSOIC8 CSA220MASOT235 CSA2202MAMSOPS8
CSA231PASOIC8 CSA230MASOT235 CSA230NASOT235 CSA221INASOIC8 CSA231IMASOIC8 CSA220NASOT235
CSA221IMATSSOP8 CSA231IMATSSOP8 CSA2302ZMAMSOP8 CSA2202NAMSOP8 CSA2302NAMSOP8 CSA221INATSSOPS
CSA2302LAMSOP8 CSA221IMASOIC8 INA241A41DDFR INA241B3IDDFR INA310B2IDGKR INA212BIDCKR MAX9937AXK+T
MAX4080FAUA+T MAX4073FAXK+T NTE955M INA240A3PWR INA199C3DCKT



https://www.xonelec.com/category/semiconductors/integrated-circuits-ics/amplifier-ics/current-sense-amplifiers
https://www.xonelec.com/manufacturer/analogysemi
https://www.xonelec.com/mpn/texasinstruments/lmp8278qmmxnopb
https://www.xonelec.com/mpn/analogdevices/lt6107hs5trpbf
https://www.xonelec.com/mpn/texasinstruments/ina241a2iddfr
https://www.xonelec.com/mpn/texasinstruments/ina241a3iddfr
https://www.xonelec.com/mpn/texasinstruments/ina241a2qddfrq1
https://www.xonelec.com/mpn/texasinstruments/ina241a5iddfr
https://www.xonelec.com/mpn/texasinstruments/ina241b2qddfrq1
https://www.xonelec.com/mpn/texasinstruments/ina281a3idbvr
https://www.xonelec.com/mpn/texasinstruments/ina296a3iddfr
https://www.xonelec.com/mpn/texasinstruments/ina241a1iddfr
https://www.xonelec.com/mpn/willsemiconductor/ws74285c8tr
https://www.xonelec.com/mpn/texasinstruments/ina296a2qddfrq1
https://www.xonelec.com/mpn/texasinstruments/ina241b2iddfr
https://www.xonelec.com/mpn/texasinstruments/ina211cirswr
https://www.xonelec.com/mpn/texasinstruments/ina296a1qddfrq1
https://www.xonelec.com/mpn/texasinstruments/ina296a3qddfrq1
https://www.xonelec.com/mpn/stmicroelectronics/tsc200idt
https://www.xonelec.com/mpn/analogysemi/csa240lctssop8
https://www.xonelec.com/mpn/analogysemi/csa240lcsoic8
https://www.xonelec.com/mpn/analogysemi/csa231nasoic8
https://www.xonelec.com/mpn/analogysemi/csd202cmsop10
https://www.xonelec.com/mpn/analogysemi/csa231lasoic8
https://www.xonelec.com/mpn/analogysemi/csa231natssop8
https://www.xonelec.com/mpn/analogysemi/csa240lqcsoic8
https://www.xonelec.com/mpn/analogysemi/csa220masot235
https://www.xonelec.com/mpn/analogysemi/csa2202mamsop8
https://www.xonelec.com/mpn/analogysemi/csa231pasoic8
https://www.xonelec.com/mpn/analogysemi/csa230masot235
https://www.xonelec.com/mpn/analogysemi/csa230nasot235
https://www.xonelec.com/mpn/analogysemi/csa221nasoic8
https://www.xonelec.com/mpn/analogysemi/csa231masoic8
https://www.xonelec.com/mpn/analogysemi/csa220nasot235
https://www.xonelec.com/mpn/analogysemi/csa221matssop8
https://www.xonelec.com/mpn/analogysemi/csa231matssop8
https://www.xonelec.com/mpn/analogysemi/csa2302mamsop8
https://www.xonelec.com/mpn/analogysemi/csa2202namsop8
https://www.xonelec.com/mpn/analogysemi/csa2302namsop8
https://www.xonelec.com/mpn/analogysemi/csa221natssop8
https://www.xonelec.com/mpn/analogysemi/csa2302lamsop8
https://www.xonelec.com/mpn/analogysemi/csa221masoic8
https://www.xonelec.com/mpn/texasinstruments/ina241a4iddfr
https://www.xonelec.com/mpn/texasinstruments/ina241b3iddfr
https://www.xonelec.com/mpn/texasinstruments/ina310b2idgkr
https://www.xonelec.com/mpn/texasinstruments/ina212bidckr
https://www.xonelec.com/mpn/analogdevices/max9937axkt
https://www.xonelec.com/mpn/analogdevices/max4080fauat
https://www.xonelec.com/mpn/analogdevices/max4073faxkt
https://www.xonelec.com/mpn/nte/nte955m
https://www.xonelec.com/mpn/texasinstruments/ina240a3pwr
https://www.xonelec.com/mpn/texasinstruments/ina199c3dckt

