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1. {51E
* AEC-Q100iAuiE

*  HER CMRR:
- 150dB DC CMRR (typ)
o WHIRHBETE: -6V E 80V
. BE:
-  Gain:
e Gain error: 0.10% (max)
e Gain drift: 6ppm/°C (typ)
-  Offset:
* Offset voltage: £15uV (max)
e Offset drift: 600nV/°C (max)

o AJEERAVEES:
- CSA245LQ: 20V/V
- CSA245MQ: 50V/V
- CSA245NQ: 100V/V

o ERSHEHR: 1.4mA (typ)

2. N

o EBAEH

o IREETFIRI RS
o HTESIEH

o BiERE

« BMS %

-6V £ 80V, X[, EEZE RN S

~——

3. 1AA

CSA245Q 4R —FEBERHAVRRICNMAE, &
-6V £ 80V NERHEB EeEIaEN o mEEs ERE
E"ia CSA245Q RY-6V IR ERITFes4EtERELL T T

ZERMERA 2.7V £ 5.5V REJRHE, BERIEIRERA
1.4AmA, HEssaRIEY 550kHz, CSA245Q 2t =Fh[E

IS 20V/V, 50V/V #] 100V/V, HEEBLEME 1T
mimes ELIEZE 10mV HEREERICN(EEE), Fr
BIRAI el EE-40°C F 125°C E’J?}*E,ME,*@EIP\JI
E, FHE( SOT23-5 HE&E%RRE, BXITWER, BEW
Table 1,

5:\/5

CSA245 PINOUT
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Table 1 lists the order information.
Table 1. Order Information

o GAIN OP.
ORDER NUMBER®™ NE&';TER 2:)' PACKAGE \(/\f;: (TYP) (GKE'\:; (TYP) | TEMP | RATING ngﬁgiE
(MA) vy | o)
SOT235_| —6-
CSA245LQASOT235 | CSA245LQ | 1 o | 14 550 20 | -40125| Auto | T/R-TBD
CSA245MQASOT235 | CsA245Ma | 1 | SOT235 gg\'/ 14 550 50 |-40-125| Auto | T/R-TBD
CSA245NQASOT235 | csa24asng | 1 | SOT23-5 gg\'/ 14 550 100 | -40-125| Auto | T/R-TBD

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:

Order Number

CSA245GQ-Package Code

L || L
Device Q
Gain

|
I Package Code
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.

Table 2 lists the pin functions.
Table 2. Pin Functions

our[_| 1 s | Jve
ano[ | 2
N S0
| S —
Figure 1. Pin Configuration

NAME TYPE DESCRIPTION
1 out Analog output | Output voltage
2 GND Analog Ground
3 IN+ Analog input Connect to load side of shunt resistor.
4 IN- Analog input Connect to load side of shunt resistor.
5 VS — Power supply, 2.7V to 5.5V

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

Table 3 lists the absolute maximum ratings of the CSA245Q. Over operating free-air temperature range, unless
otherwise noted.

Table 3. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS
Supply 6 \%
Differential (Vin+) — (Vin-), 18
. maximum duration due to -80 80
vollage Analog inputs, Vin., Vin-® | package thermal dissipation v
Common-mode -6 82
Output GND -0.3 Vs +0.3 \Y
Operating free-qir, Ta -40 125 °C
Temperature | Junction, T, 150 °C
Storage, Tsg -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 CSA245Q.
Table 4. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE | UNITS
Electrostatic Human-body model (HBM), per AEC-Q100 TBD
Discharge Veesoy - v

Charged-device model (CDM), per AEC-Q100 TBD
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5.3 RECOMMENDED OPERATING CONDITIONS

Table 5 lists the recommended operating conditions for the CSA245Q.
Table 5. Recommended Operating Conditions

PARAMETER SYMBOL MIN NOM MAX UNITS
Common-Mode Input Voltage Vewm -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 CSA245Q.
Table 6. Thermal Information

PARAMETER SYMBOL SOT123-5 UNITS
Junction-to-Ambient Thermal Resistance ReJa °C/W
Junction-to-Case (Top) Thermal Resistance ReJcop) °C/W
Junction-to-Board Thermal Resistance Ress °C/W
Junction-to-Top Characterization Parameter Yt °C/W
Junction-to-Board Characterization Parameter (U °C/W
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5.5 ELECTRICAL CHARACTERISTICS

Table 7 lists the electrical characteristics of the CSA245Q. Ta = 25°C, Vs = 5V, Vsense = Vine = Vino, Vem = 12V,

unless otherwise noted.

Table 7. Electrical Characteristics

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
INPUT
Vin: = =6V to 80V, Vsense = 0OmV, Ta =
Common-Mode Input Range Vem —40°C to 125°C -6 80 \
Common-Mode Rejection Vine = =6V 0 80V, Vsense = 0mV, Ta =
Ratio ! CMRR | _g0°C 1o 125°C 150 a8
Offset Voltage, Input-Referred Vos Vsense = 0mV +20 9\
Offset Voltage Drift dVos/dT | Vsense = 0mV, Ta = =40°C to 125°C +200 nV/°C
Power-Supply Rejection Ratio |  PSRR \-/510"(2:'?;/ :‘;552\/ Vsense = 0mV, Ta +0.2 Hv/V
Input Bias Current ls Is+, lIs-, Vsense = OmV 10 nA
OUTPUT
CSA245LQ 20
Gain G CSA245MQ 50 VIV
CSA245NQ 100
. GND + 50mV = Vour < Vs - 200mV +0.05%
Gain Error
Ta = =40°C to 125°C +6 ppm/°C
Non-Linearity Error GND + 10mV = Vour < Vs - 200mV +0.01%
Maximum Capacitive Load No sustained oscillation 2 nF
VOLTAGE OUTPUT®
Swing to Vs Power-Supply Rail ?;;OéOKQ fo GND, Ta = -40°C fo OV(SJ ]_5 Vs - 0.005 v
RL = 10kQ to GND, Vsense = OmV,
Swing to GND Vrer1 = Veerz = OV, Ta = -40°C to Veno + 1 Veno + 15 mV
125°C
FREQUENCY RESPONSE
Bandwidth BW | All gains, -3dB bandwidth 550 kHz
Settling Time - Output Settles to
0.5% ogf Final Vclug CSA245LQ 5 WS
Slew Rate SR 1.5 V/us
NOISE (INPUT REFERRED)
Voltage Noise Density | 90 | nV/vHz
POWER SUPPLY
Operating Voltage Range Vs Ta = -40°C to 125°C 27 5.5 Vv
Vsense = 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 8.
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6. TYPICAL CHARACTERISTICS

Ta = 25°C, Vs = 5V, Vem = 12V, and Vrer = Vs / 2, unless otherwise noted.
Figure 2. Input Offset Voltage Production Distribution Figure 3. Offset Voltage vs. Temperature
Figure 4. Common-Mode Rejection Production Distribution Figure 5. Common-Mode Rejection Ratio vs. Temperature

Figure 6. Gain Error Production Distribution Figure 7. Gain Error vs. Temperature
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Figure 8. Gain vs. Frequency Figure 9. Power-Supply Rejection Ratio vs. Frequency

Figure 10. Common-Mode Rejection Ratio vs. Frequency  Figure 11. Input Bias Current vs. Common-Mode Voltage

Figure 12. Quiescent Current vs. Temperature Figure 13. Input-Referred Voltage Noise vs. Frequency
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Figure 14.0.1Hz to 10Hz Voltage Noise Figure 15. Step Response

Figure 16. Common-Mode Voltage Transient Response
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7. ¥ 5P

7.1 Hifid

CSA245Q R—iEadtit. FER. EEHEIDHILL(CMRRMISZEIMGKAEE, CSA245Q wEERIIA 550kHz Hig
{éé’/ﬁ%ﬁﬁﬁﬁzﬁiﬁﬁ: 20V/V, 50V/V 0 100V/V, HIRARERIENAHHER BirE i B ATRRY R EER
[E.

7.2 JEEAEIRIEE]

TBD
Figure 17. Functional Block Diagram

7.3 151EEA

7.3.1 BANES

CSA245Q 555 e84 N EREE A A SR HY-3dB HEaE N . BEYE 550kHz, i5& M ELECTRICAL CHARACTERISTICS
xR, SRR ARES A RIS R AR B REE I EFIRIERLN, R B maidER N, (RIPEISIRSR
EEBHNRAETE, FEAREERTS MizAIN FIfE FaEE ERIERIRIA,
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1.4 SRIEERT
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8. N FHFNSCIR

iE
LU N AER S FRSEARE AnalogySemi HEBRI—ER%, AnalogySemi FAMRIEEERfEtE e oEE
'r%o}\An%l%gySemi NEFRERERERGEETEAMIINAR, =P NIGIEFRIEREIIA%IRIT 0L
HIARSFINRE,

8.1 HBINF

CSA245Q T Z MM Rm SR PRIMBAIL S :

s SHETEMEER CMRR o SLH BT
o BREBNEEHR T RUERNOES
« RHIFREEASEI SRS RN EREO

BRI A0 .
8.1.1 E{HERBEIE NN

5V

12724
Current

Supply
[
Feedback
J IN- ’ -
Load éRL

v GND

out

Buffer

Figure 18. BABYRFH
8.2 iZitiBiIN
8.2.1 StEERMNA
SFEEENA, BTSSR RNRSE N :

8.2.2 E RIS BRI /RIER

FRMERRERNE, BIIERRGNEERRMNARZ AR hAREEAA/ROER. Efm/SEAEGER Figure
19 #0 LAYOUT &Ro> sRiRHRIER.
TBD

Figure 19. Shunt Connections to the CSA245Q
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9. EBiR(HEBIET

CSA245Q 5 BITEIEZAYEIREBE(Vs) ZINHTHRIEIE, E/9MA(IN+HD IN-)AJ7E-6V = 80V ZERUEEHEE Tz
17, 5 VsFTX. flgn, VsEBIRET 5V, #WillsmasaIiiEessEnT=ik 80V,

REMANRNHRBERT LB HERBEE, (B CSA245Q RFNHHEBE BRI R TRIRE/E.

KRR IR S RN E R eI BIRA IS R E. SRESENAENT 10nF, —#ZEINGER 0.1uF, AJLL
B MO EABEE S RAMRIR A S AT IFEIR.

10. /of5

FE AR R A DS SEURARREIA S M Z B~ E5MNIEE. ESMNISHERESBRBSSEENNER
£, RAREREESRIONHEIERR. ERTRYE 4 LERERTRHMHMAS I, XAMERRRITHERGUBASI
Bz [EIRYER A MEB BE AR 17T
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11. PACKAGE INFORMATION

The CSA245Q is available in the SOT23-5 package. Figure 20 shows the package view.

D
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O
A |
4
fQ)

(7 N) A _—

El

A
y

Al

<

A2

\ A

Figure 20. Package View

Table 8 provides detailed information about the dimensions.
Table 8. Dimensions

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
D 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 0.600REF 0.024REF
0 0° 8° 0° 8°
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12. TAPE AND REEL INFORMATION
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REVISION HISTORY

REVISION DATE DESCRIPTION
Rev 0.1 07 February 2023 Rev A release.
Rev 0.5 24 February 2023 Updated Figure 27.
Rev 0.8 22 April 2023 1. Updated table 5.5
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