CSN240

-6V to 80V, Bidirectional, Ultra-Precise

%, o Current Sense Amplifier with Enhanced PWM Rejection
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o 1ESRE PWM D]

o HER CMRR:
- 160dB DC CMRR (typ)
- 106dB AC CMRR at 50kHz (typ)

© BHIRBEEE: -6V E 80V
=%

- Galn:
Gain error: 0.10% (max)
Gain drift: 6ppm/°C (typ)

-  Offset:
Offset voltage: +15uV (max)
Offset drift: 600nV/°C (max)

o AfLERMIRED
- CSA240L: 20V/V
- CSA240M: 50V/V
- CSA240N: 100V/V

o EESEM 1.4AmA (typ)
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection

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

la GAIN
. PART |CH Vce GBW OP.TEMP PACKAGE
ORDER NUMBER(™ NUMBER | (#) PACKAGE ) E]r'::)) (kH2) ((:'/Y/Ii’/)) °C) RATING OPTION
CSA240LCSOIC8 | CSA240L | 1 SOIC-8 |-6-80V 14 550 20 -40-125 | Industrial | T/R-4000
CSA240MCSOIC8 | CSA240M| 1 SOIC-8 |-6-80V 14 550 50 -40-125 | Industrial | T/R-4000
CSA240NCSOIC8 | CSA240N | 1 SOIC-8 |-6-80V 14 550 100 -40-125 | Industrial | T/R-4000
CSA240LCTSSOP8 | CSA240L | 1 | TSSOP-8 |-6-80V 14 550 20 -40-125 | Industrial | T/R-4000
CSA240MCTSSOP8 [ CSA240M| 1 | TSSOP-8 | -6-80V 1.4 550 50 -40-125 | Industrial | T/R-4000
CSA240NCTSSOP8 | CSA240N | 1 | TSSOP-8 |-6-80V 14 550 100 -40-125 | Industrial | T/R-4000
CSA240LCMSOP8 | CSA240L | 1 | MSOP-8 |-6-80V 14 550 20 -40-125 | Industrial | T/R-4000
CSA240MCMSOP8 | CSA240M| 1 | MSOP-8 | -6-80V 14 550 50 -40-125 | Industrial | T/R-4000
CSA240NCMSOP8 | CSA240N | 1 | MSOP-8 | -6-80V 14 550 100 -40-125 | Industrial | T/R-4000

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

Note:

Order Number
CSA240G-Package Code

\ || 1 |
Device | I Package Code
Gain
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection

4. PIN CONFIGURNATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.

4 A 4 A
O O

NC [ ]1 8 | ] our IN- [ ]1 8 |1 IN+

IN+ [ ]2 7 |__] REF1 GND [ ] 2 7 |1 REF1

IN- [ ]3 6 | ] REF2 REF2 [ ] 3 6 ] VS

GND [ ] 4 5[] VS NC [ ]4 5| ] ourt
\_ J \_ J
TSSOP-8 SOIC-8/MSOP-8
Figure 1.Pin Configuration
Table 2 lists the pin functions.
Table 2. Pin Functions
POSITION
SOIC-8/ | NAME TYPE DESCRIPTION
TSSOP-8 MSOP-8

1 4 NC — Reserved. Connect to ground or leave floating.
2 8 IN+ Analog input | Connect to supply side of shunt resistor.
3 1 IN- Analog input | Connect to load side of shunt resistor.
4 2 GND Analog Ground
5 6 VS — Power supply, 2.7V to 5.5V
6 3 REF2 Analog input | Reference 2 voltage. Connect to 0V to VS.
7 7 REF1 Analog input | Reference 1 voltage. Connect to 0V fo VS.
8 5 OUT | Analog output | Output voltage
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection

5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 3 lists the absolute maximum ratings of the CSA240. Over operating free-air temperature range, unless
otherwise noted.

Table 3. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS
Supply 6 \'%
Differential (Vins) - (Vin-), 18
) maximum duration due to -80 80
Voltage Analog inputs, Vin, Vin-© package thermal dissipation v
Common-mode -6 82
REF1, REF2, NC inputs GND - 0.3 Vs +0.3 \
Output GND - 0.3 Vs +0.3 \
Operating free-air, Ta -40 125 °C
Temperature | Junction, T, 150 °C
Storage, Tsig -65 150 °C

Note 1: Stresses beyond those listed under Table 3 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 5. Exposure to absolute-maximum-rated conditions

for extended periods may affect device reliability.
Note 2:Vin. and Vin- are the voltages at the IN+ and IN- pins, respectively.

5.2 €SD RATINGS

Table 4 lists the ESD ratings of the CSA240.
Table 4. ESD Ratings

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

. ESD
Discharge ® I Chargeddevice model (CDM), per JEDEC specification JESD22-C101® | 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.
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection

5.3 RECOMMENDED OPERATING CONDITIONS

Table 5 lists the recommended operating conditions forthe CSA240.
Table 5.Recommended O perating Conditions

PARAMETER SYMBOL MIN NOM MAX UNITS
Common-Mode Input Voltage Vem -6 80 \
Operating Supply Voltage Vs 2.7 55 \'%
Operating Free-Air Temperature Ta -40 125 °C

5.4 THERMAL INFORMATION

Table 6 lists the thermal information for the CSA240.
Table 6. Thermal Information

PARAMETER SYMBOL MSOP-8 | TSSOP-8 | SOIC-8 UNITS
Junctionto-Ambient Thermal Resistance Resa 145 187 90.6 °C/W
Junctionto-Case (Top) Thermal Resistance Reuctop) 48.3 120 47.6 °C/W
Junctionto-Board Thermal Resistance Ress 83.3 46 35 °C/W
Junctionto-Top Characterization Parameter Yot 1.7 82 50.8 °C/W
Junctionto-Board Characterization Parameter U1 81.7 1 3.6 °C/W
Junctionto-Case (Bottom) Thermal Resistance Reuc(oony 85 118 47 °C/W
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection

5.5 ELECTRICAL CHARACTERISTICS

Table 7 lists the electrical characteristics of the CSA240. Ta = 25°C, Vs = 5V, Vsense = Vine = Vin-, Vem = 12V, and
Vrer1 = Vrer2 = Vs / 2, unless otherwise noted.

Table 7. Electrical Characteristics

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
INPUT
Common-Mode Input Range Vem YIZB:C_::)V:;S?S:V, Ve =0mY, Ts = -6 80 \"
Common-Mode Rejection CMRR Y:“aoz;g\/];osoficov Vense =0mV, Ta = 135 160 s
Ratio
f = 50kHz 106
Offset Voltage, Input-Referred Vos Vsense = 0mV +3 +15 uv
Offset Voltage Drift dVos/dT | Vsense = OmV, Ta = -40°C to 125°C +185 +600 nV/°C
Power-Supply Rejection Ratio PSRR \_/zstoézz 11255:?/' Vs = OmY. Tu +0.2 +5.6 pv/v
Input Bias Current Is IB+, IB-, Vsense = OmV 10 nA
Reference Input Range 0 Vs \
OUTPUT
CSA240L 20
Gain G CSA240M 50 VIV
CSA240N 100
. GND + 50mV = Vour < Vs - 200mV +0.05% +0.1%
Gain Error
Ta = -40°C to 125°C +6 30 ppm/°C
Non-Linearity Error GND + 10mV < Vour =< Vs - 200mV +0.01%
Reference Divider Accuracy Z(()):JnTv_ TIA(ZRE_FLOZg R::z 2|51C2 o Veree 0.01% 0.35%
CSA240L 10
Reft'arence Voltage Rejection RVRR CSA240N UV IV
Ratio (Input-Referred)
CSA240M
Maximum Capacitive Load No sustained oscillation 2 nF
VOLTAGE OUTPUT®
Swing to Vs Power-Supply Rail 'f;;éom fo GND, Ta = -40°C 1o o\./ o5 | vs-0.008 v
RL= 10kQ to GND, Vsnse = 0mV,
Swing to GND Vier1 = Veere = OV, Ta = =40°C to Ve + 1 Veno + 15 mV
125°C
FREQUENCY RESPONSE
Bandwidth BW All gains, -3dB bandwidth 550 kHz
Settling Time - Output Settles to
05% of Ainal Vallu CSA240L 5 Hs
Slew Rate SR 1.5 V/us
NOISE (INPUT REFERRED)
Voltage Noise Density | 90 | nviViz
POWER SUPPLY
Operating Voltage Range Vs Ta = =40°C to 125°C 2.7 5.5 \'%
Vsnse = 0mV 14 1.8
Quiescent Current la la vs temperature, Ta = -40°C to mA
125°C 2
TEMPERATURE RANGE
Specified Range | | -40 125 °C

Note 1: See the INPUT SIGNAL BANDWIDTH section for more details.

Note 2: See Figure 14.
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection

6. TYPICAL CHARACTERISTICS

Ta = 25°C, Vs = 5V,Vem = 12V, and Vrer = Vs / 2, unless otherwise noted.
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection

CSA240L, Referred to Input
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Figure 16. Common-Mode Voltage Transient Response
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection
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Figure 17.Functional Block Diagram
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection
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Figure 24.Setting the Reference Using a Resistor Divider
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection
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Figure 25. Inline Motor Application Circuit
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CSN240

-6V to 80V, Bidirectional, Ultra-Precise Current Sense Amplifier with Enhanced PWM Rejection
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Figure 27.Shunt Connections to the CSA240
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11. PACKAGE INFORMATION

The CSA240 is available in the SOIC-8, TSSOP-8, and MSOP-8 packages.

11.1 SOIC-8 PACKAGE

Figure 28 shows the SOIC-8 package view.

INININiN. 5

El

O
IR

PIN#1
b e s
) |
D — <\C

Lﬂ=_ = A A

< N
\ /<V
Figure 28.SOIC-8 Package View

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

Table 8. Dimensions of the SOIC-8 Package

Y

SYMBOL DIMENSIONS IN MILLIMETERS DIMENSIONSIN 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 0.510 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
El 3.800 4.000 0.150 0.157

e 1.270 (BSC) 0.050 (BSC)

L 0.400 1.270 0.016 0.050

e 0° 8° 0° 8°
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11.2 TSSOP-8 PACKAGE

Figure 29 shows the TSSOP-8 package view.

Al

A2

b e

O
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PIN#1
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W
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Figure 29.TSSOP-8 Package View
Table 9 provides detailed information about the dimensions of the TSSOP-8 package.
Table 9. Dimensions of the TSSOP-8 Package

DIMENSIONS IN MILLIMETERS

DIMENSIONSIN INCHES

SYMBOL 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 2.900 3.100 0.114 0.122

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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11.3 MSOP-8 PRACKAGE

Figure 30 shows the MSOP-8 package view.

4—»[»9
b P -1 AT(E\«
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HHHE 5
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Figure 30. MSOP-8 Package View
Table 10 provides detailed information about the dimensions of the MSOP-8 package.
Table 10. Dimensions of the MSOP-8 Package

DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
SYMBOL MIN MAX MIN MAX
A — 1.100 — 0.043
Al 0.020 0.150 0.001 0.006
A2 0.750 0.950 0.030 0.037
b 0.250 0.380 0.010 0015
c 0.090 0.230 0.004 0.009
D 2.900 3.100 0.114 0.122

e 0.650 (BSC) 0.026 (BSC)

E 4.750 5.050 0.187 0.199
El 2.900 3.100 0.114 0.122
L 0.400 0.800 0.016 0.031

0 0° 6° 0° 6°
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12. TAPE AND REELINFORMATION
12.1 SOIC-8 PACKAGE

Figure 31 illustrates the carrier tape.

®1.50 9%
2.00 +0.05 , 4.00 +0.10 ©1.50 010 o 0.25 + 0.03
1 ooogooooooo“ooooo i R0.30 MAX
=+l © S o O O O ® [ ol g
e o 2.10 £0.10
S . 8.00 +0.10 > < 6.40 £ 0.1 ° ™
;“D’,- R0.50 %
5° MAX °
Ly
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 31.Carrier Tape Drawing
Table 11 provides information about tape and reel.
Table 11.Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \NNERBOX | CARTON | STY/CARTON| q7e (mmy | sizE (mm)
SOIC-8 13” 4000 1 8 32000 358*340*50 430*380*390

Figure 32 shows the product loading orientation—pin 1 is assigned at Q1.

fal i @2 Ql i@

Pin 1

Q3 i Q4 QB i 4

* Q: Pocket quadrant

Figure 32. Product Loading Orientation
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12.2 TSSOP-8 PRACKAGE

Figure 33 illustrates the carrier tape.

4.00 £ 0.10 2.00 + 0.05 @150 "0 1.75£0.10 030£005
34—‘
* T 2 A :
O O O O O O O O O O O g
A A 4 8 3.30+0.10
o oo
! 1 ﬁ 2 % ,
ol IIToTlToTHTaITo EX- ]
— N
A
MAX 7°
8.00 % 0.10 - * R PREL
) g ®1.50 3%
B-B
6763
8° MAX
1.800.10 39 0.30 + 0.05
A4
Czzzz) = ” A%
A-A

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#: TSSOP-8.

5. All dimensions: mm.

6. Direction of view: = ©

Figure 33. Carrier Tape Drawing
Table 12 provides information about tape and reel.
Table 12.Tape and Reel Information

PACKAGE REEL/ | INNERBOX/ INNERBOX |  CARTON
TYPE REEL | QIY/REEL| \NNERBOX | CARTON | STY/CARTON| q7e (mmy | sizE (mm)
TSSOP-8 137 4000 : 8 32000 | 356*340%50 | 430+380+390

Figure 34 shows the product loading orientation—pin 1 is assigned at Q1.

fal i @2 Ql i@

Pin 1

Q3 i Q4 QB i 4

* Q: Pocket quadrant

Figure 34.Product Loading Orientation
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12.3 MSOP-8 PACKAGE

Figure 35 illustrates the carrier tape.

2.00 + 0.05 8.00 +0.10 4.00 +0.10 N

< » < »

1.75 £ 0.10

o O O O O =
‘ r
© © DR AU
- o
1.40 £ 0.10 —j« »
530£0.10 R
) °
ke
| -

Notes:

1. Cover tape width: 9.5 + 0.10.

2. Cumulative tolerance of 10 sprocket hole pitch: £0.20 (max).

3. Camber: notto exceed 1Tmm in 250mm.

4. Mold#: MSOP-10.

5. All dimensions: mm.

6. Direction of view: -= ©

Figure 35. Carrier Tape Drawing
Table 13 provides information about tape and reel.
Table 13.Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \N\NERBOX | CARTON | STY/CARTON| q7e (mmy | sizE (mm)
MSOP-8 13” 4000 1 8 32000 358*340*50 430*380*390

Figure 36 shows the product loading orientation—pin 1 is assigned at Q1.

O O O O

ral i @2 Qlia2

Pin 1

Q3 Q4 Q3 Q4

* Q: Pocket quadrant

Figure 36.Product Loading Orientation
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