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o WHIEBETERE: OV E 76V CSA2202 B2—FiNUEE s imE BRI AZ. AF/)
. BRE: F 5pV (typ)HIKAREE, F/VF 0.1% (max)IigE=izR
- Gain: °
«  Gain error: 0.10% (mMax) CSA2202 19 OV £ 76V BIFE N HAESEE, 1 50kHz 89
- Offset: i HIEEESIRNET ADC, EZBEHIERER
+  Offset voltage: 5uV (typ) Zi,
d __ffi"—t %TXE’Ji“* : CSA2202 E’];mthT’E/B.%—40°C F) 125°C, BXi1]
= 10V/V (CSA2202-10) B8, E2M Table 1,

- e 20V/V (CSA2202-20)
- G =50V/V (CSA2202-50)
- G =100V/V (CSA2202-100)

o 8-pin MSOP #iit

2. B

- BERE
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A A A —_—> SYSTEM
LOAD 1
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T VVV T LOAD 2

RS1+ RS1- RS2+ RS2- J__

Vewm = 0V to 76V
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GND
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Table 1 lists the order

information.

Table 1. Order Information

GAIN

BANDWITH

OPERATING

ORDER NUMBER® | "ML g’)' PACKAGE| MARK | (TYP) (TYP) TEMP Pg%g%
VY | (kHZ) C)
CSA2202LAMSOP8@ | CSA2202-10 | 2 MSOP-8 | CSA2202L 10 50 -40-125 T/R-4000
CSA2202MAMSOP8 CSA2202-20 | 2 MSOP-8 | CSA2202M 20 50 -40-125 T/R-4000
CSA2202NAMSOP8 CSA2202-50 | 2 MSOP-8 | CSA2202N 50 50 -40-125 T/R-4000
CSA2202PAMSOP® | CSA2202-100| 2 | MSOP-8 | CSA2202P | 100 50 40125 | T/R-4000
Table 2. Family Selection Guide
GAIN | BANDWITH| OPERATING
ORDER NUMBER( NS&%TER &';' PACKAGE| MARK | (TYP) (TYP) TEMP PégﬁgﬁE
VVY | (kHz) C)
CSA2302LAMSOP8 | CSA2302-10 | 2 | MSOP-8 | CSA2302L | 10 90 240125 | T/R-4000
CSA2302MAMSOP8 | CSA230220 | 2 | MSOP-8 |CSA2302M| 20 90 40125 | T/R-4000
CSA2302NAMSOP8 CSA2302-50 | 2 MSOP-8 | CSA2302N 50 90 -40-125 T/R-4000
CSA2302PAMSOPE® | CSA2302-100| 2 | MSOP-8 | CSA2302P | 100 90 40125 | 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

CSA2xxxG-Package Code

L

|

Device ]

Gain

Note 2: Available in the future.

[ |
I Package Code
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration of the CSA2202.

Table 3. Pin Functions

RS1+
RS1-
RS2+
RS2-

@)
1 8 | Vmp
2 7 | OUTI
3 6 | OUT2
4 5 | GND

Figure 1. Pin Configuration
Table 3 lists the pin functions of the CSA2202.

POSITION NAME TYPE DESCRIPTION
1 RST+ Input Channel 1 external resistor power-side connection
2 RS1- Input Channel 1 external resistor load-side connection
3 RS2+ Input Channel 2 external resistor power-side connection
4 RS2- Input Channel 2 external resistor load-side connection
5 GND Power Ground
6 OouT2 Output Output channel 2
7 OUT1 Output Output channel 1
8 A/ Power Supply voltage, connecting at least 100nF capacitor to GND.

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

Table 4 lists the absolute maximum ratings of the CSA2202.
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 Y
RS to RS |l disapation 80 80

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

Temperature Storage, Tsqg -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 in the operational sections of the specifications. 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 CSA2202.
Table 5. ESD Ratings

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

. ESD!
Discharge ®P I Charged-device 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.

5.3 THERMAL INFORMATION

Table 6 lists the thermal information for the CSA2202.
Table 6. Thermal Information

PARAMETER SYMBOL MSOP-8 UNITS
Junction-to-Ambient Thermal Resistance ReJa 145 °C/W
Junction-to-Case (Top) Thermal Resistance ReJcop) 48.3 °C/W
Junction-to-Board Thermal Resistance Ress 83.3 °C/W
Junction-to-Top Characterization Parameter Wyr 1.7 °C/W
Junction-to-Board Characterization Parameter (U 81.7 °C/W
Junction-to-Case (Bottom) Thermal Resistance ReJcoty 85 °C/W

Page 4 of 13 | www.analogysemi.com Public © 2023 AnalogySemi Ltd. All Rights Reserved.
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5.4 ELECTRICAL CHARACTERISTICS

Table 7 lists the electrical characteristics of the CSA2202. Vs, = Vrs- = 76V, Vop = 3.3V, Vsense = Vrse = Vrs- = TmV,
Ta = -40°C to 125°C, unless otherwise noted. Typical values are at Ta = 25°C.(M

Table 7. Electrical Characteristics

PARAMETER |sYmMBOL CONDITIONS MIN | TYP | MAX | UNITS
DC CHARACTERISTICS
Supply Voltage Vbb Guaranteed by PSRR 2.7 5.5 \'%
Ta = 25°C 600 800
S ly C t | A
upply &-urren P> [-40°C <Ta < 125°C 800 H
Power-Supply Rejection Ratio PSRR |2.7V = Vpp 5.5V 105 138 dB
Input Common-Mode Voltage Range Vem Guaranteed by CMRR 0 76 \
Input Bias Current at Vgs, and Vgs-@ Irs+, Irs- | Vsense = OV 5 20 nA
Input Offset Current® Irss = Irs- | Vsense = OV 5 20 nA
Input Leakage Current Irs+, Irs- | Vob = OV, Vgss = Vgs- = 76V 0.005 0.2 A
Common-Mode Rejection Ratio CMRR |0V < Vgs: < 76V 135 160 dB
Ta=25°C 5 +60
| t Offset Vot @G V \'
nput Offset Voltage % [_40°C =Ta=125°C 20 | =180 | "
Input Offset Voltage Drift® TCVos 200 nVv/°C
Input Sense Voltage Vsense Vou/ G mV
CSA2202-10 10
CSA2202-20 20
Gain® G VIV
an CSA2202-50 50 /
CSA2202-100 100
Ta = 25°C 0.02 0.1
Gain Error® GE o
ain Error ~40°C < Ta = 125°C 008 | 03 °
Sink 500pA 15
Output Low Voltage VoL No load 4 mV
Output High Voltage Voi |Source 500pA X%D]; v
AC CHARACTERISTICS
Signal Bandwidth Bw -3gg | All 9ain configurations 50 kHz
Vsense > SmV
Slew Rate SR 0.2 V/us
With 250Q) isolation resistor 20 nF
Capacitive Load Stability Cioap | Without any isolation
. 500 pF
resistor
Input Voltage-Noise Density en f = TkHz 68 nV/vHz

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 Vsensez.
VSENSE] = 20% x Full-Scale VSENSE- VSENSE2 = 80% x Full-Scale VSENSE-

© 2023 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 5 of 13
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6. TYPICAL CHARACTERISTICS

Vrs: = Vrs- = 76V, Vop = 3.3V, Veense = Vrs: = Vrs- = 1MV, Ta = 25°C, unless otherwise noted.
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700 700
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= 650 3 650
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g 600 g 600
3 -3
> 550 —— > 550
o '}
g /// z //
% 500 2 500
450 450
400 400
-50 -25 0 25 50 75 100 125 25 3 3.5 4 45 5 5.5
TEMPERATURE (°C) SUPPLY VOLTAGE (V)
Figure 2. Supply Current vs. Temperature Figure 3. Supply Current vs. Supply Voltage
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Figure 4. Input Offset Voltage vs. Temperature Figure 5. Input Offset Voltage vs. Input Common Mode
Voltage
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Figure 6. Gian Error vs. Temperature Figure 7. Gain Error vs. Common Mode Voltage
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Figure 10. Gain vs. Frequency Figure 11. Input Voltage Noise Density vs. Frequency
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7. 1¥4035EH

7.1 #HR

CSA2202 SMIFERIMNAAZEERE OV E 76V MAHKIETEE, SHIRBELX. HEERIFENEE OV BYEMER,
HESTRIREE(Voo) N EE T B AN E RN, CSA2202 i@id B 7 Il B FH 28 tn 1T R M H i K R PRES R im AV BB ko

SMEREEFSS TN A FHITEMEER, XET CSA2202 1EERS ZHNEERZATRHIER.

7.2 ThEEtSIREE

Vop
RS1+
OUTI1
RS1-
GND
Vop
RS2+
\/ /\
A2 OUT2
\/ /\
RS2- o—— -
ZIS AN
GND
GND

Figure 12. Functional Block Diagram
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8.1 HER
8.1.1 HFRITTHE

BEERT, BANEBERSERERCNEEE 4 mER N EE, FERHREA 3.3V I Vop B, FHikFEr=4EMNA
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Vour = Vsense x Ay Q)

HA Veense AHETZRNEBE, 17 10V/V B9 330mV, 1837 20V/V B 166mV, &7 50V/V B A 66mV, &
# /9 100V/V BY /9 33mV, Av H2sHiga,

NS ERBINAT, HR Rense SEBFERE BB PR #7155, IRBARBNINFEBININE, NEERRIZBET
£RM. CSA2202 mli@:d A [E BN FE R E LN AR B 7

8.1.2 iEIFIS B

ARHE LU AR AL Reense:
o H[ERK:. B Runst BESHEIREEER IR HRLMMEE. NEBERKE/, HFEARIEA Reens: Eo

o RBE: BEM Rense EAFEEHMNERENER, XRRAALRNBERANREERBABLAEE, ARER
E1ERE, 7E Voo A 3.3V B, EHF Reense URMIALY 330mV (10V/V 138). 165mV (20V/V %) 66mV
(50V/V 1Ea8). 33mV (100V/V &) N B R HERZBRES N AER.

o EMINFE. ESEAKFET, Rense PHY PR FERIRER K. EFRBABENRETFENREBR(RR)IIEE BX—
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8.2 HESIR
B EAEREEERES LA SRENREE, HENRAREESEIMSENERNEIEFHRE, ZEREZESISHEEE
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MEIRAIN AP RE R BRI MY A FBEE R 2R RN G BB IRIRS

8.2.1 Eib[7 F Ry

XMEBE. SRERMMONRARZNAENARFI(Figure 13)BER B BIEERASFZF RN ERNELRLH,
RIERARAE, WREASAILURERIE 50V 3 60V, FILFEEMDQNEALE, FIIIRESEHRERN CSA2202,
CSA2202 UM NKIABEIFER, FImAPREMEY NMNBINEENE, MMKRIMARSETI AL,

Vpp = 3.3V
+ +
2.2kQ
P>

¢ Device /\/\/\/1
- 100nF
Vorai = OV to 76V 4

______________________________________________________

ASIC
RFOUT }—- !

Figure 13. CSA2202 Used in Base-Station Application
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G€ INFORMATION

The CSA2202 is available in the MSOP-8 packages. Figure 14 shows the package view.

e
-]
.

RAA |

¥y ﬁ
w w
\d |
H I
v
B LY
D < A
\
AT
Figure 14. 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 — 1.100 — 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 0.015
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
5] 0° 6° 0° 6°
© 2023 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 11 of 13
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10. TAPE AND REEL INFORMATION

Figure 15 illustrates the carrier tape.

8.000.10 N 0.25+0.02

1.50 *31°

1.75+0.10

4.00:0.10 2.0040.05

B +—

oo oo ole e gf ®

<

@

3.30+0.10

g /‘\ /\ @ O C) A 7° MAX I
%
1.50 5% B _ 1.5020.10
<« 320 8 mAx BB
5.2010.10‘
AA
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#: MSOP-8.
5. All dimensions: mm.
6. Direction of view: —1 ©
Figure 15. Carrier Tape Drawing
Table 9 provides information about tape and reel.
Table 9. Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \\NERBOX | CARTON | STY/CARTON | sze MMy | size (M)
MSOP-8 13” 4000 1 8 32000 358*340*50 430*380*390

Figure 16 shows the product loading orientation—pin 1 is assigned on the upper left corner.

O O O O

F R

Figure 16. Product Loading Orientation

Pin 1

Page 12 of 13 | www.analogysemi.com Public © 2023 AnalogySemi Ltd. All Rights Reserved.



CSN2202
BOBIE. BE. SEE BRI

REVISION HISTORY

REVISION DATE DESCRIPTION
Rev A 29 March 2023 Rev A release.
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