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

o PER
GAIN | OPERATING
CH Vew | CH | GBW PACKAGE
(1)
ORDER NUMBER® | MARK | (0 |PACKAGE| (N | 8 | G2 | Py | TEMP | RaTNG | FECTARE| st
(o VY| e
CSA314L )
CSAIALAMSOPS | SoAoi8 | 1 | MsOP-8 | -680 [Normal| 420 | 20 | -40-125 |industrial | T/R-4000 | MSL2
CSA314M )
CsA314MAMSOPS | SR laM | 1 | MSOP-8 | -6-80 |Normal| 420 | 50 | -40125 | industrial | T/R-4000 | MSL2
CSA314P )
CsA314PAMSOPE | SRS 18P | 1 | MSOP-8 | 680 |Normal| 420 | 100 | -40-125 | Indlustrial | T/R-4000 | MSL2
Table 2. Family Selection Guide
o PER
GAIN | OPERATING
CH Vew | CH | GBW PACKAGE
(@)
ORDER NUMBER® | MARK | o0 [PACKAGE| (M | 18 | G2 | (vP) | TEMP | RATING |FELIARE| mst
o VY| 0
CSA315L .
CSA315LATSSOP14 | SA3150 | 1| 1530P-14 | 680 | 17 | 420 | 20 | -40125 |Industrial | T/R-4000 | MSL2
CSA315M ,
CSA315MATSSOP14| Sono oW | 1 | 1S5OP-14 | -6-80 | 1.7 | 420 | 50 | -40-125 | Industiicl | T/R4000 | MSL2
CSA315P )
CSA3T5PATSSOP14 | RSP | 1| 1530P-14| -680 | 1.7 | 420 | 100 | -40-125 | Industrial | T/R-4000 | MSL2
CSA311LAMSOPS ()i)s(';‘&‘)(‘; 1 | MSOP-8 | -6-80 |Normal| 420 | 20 | -40-125 |industrial | T/R-4000 | MSL2
CSA31TM .
CsA311IMAMSOPS | ono M| 1 | MsOP-8 | -680 [Normal| 420 | 50 | -40-125 |Industrial | T/R-4000 | MSL2
CSA311P .
CsA311PAMSOPS | SSA3 1L | 1 | MSOP-8 | -680 [Normal| 420 | 100 | -40-125 |Indlustrial | T/R-4000 | MsL2

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
CSAxxxG-Package Code

\ || 1 |
Device _ I Package Code
Gain

Note 2: “XXXXX”: For internal use.
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.

@)
Vs | 1 8 | Vine
outT | 2 7 | Vin-
CMPy | 3 6 | CMPoyr
GND | 4 5 | RESET

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

Figure 1. Pin Configuration

POSITION | NAME TYPE DESCRIPTION
1 Vs Analog Power supply
2 out Analog output | Output voltage
3 CMP\ Analog input | Comparator input
4 GND Analog Ground
5 RESET Analog input | Comparator reset pin, active low
6 CMPoyr | Analog input | Comparator output, open drain; connect to pull-up resistor, e.g., 4.7kQ.
7 Vin- Analog input | Connect to shunt low side
8 Vin+ Analog Connect to shunt high side

© 2024 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 CSA314.
Table 4. Absolute maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS

Supply voltage, Vs 2.7 5.5 \Y
C_urrent—§hunt monitor analog inputs, Vins, ViN-, 80 80 v
differential (Vin+) = (Vin-)
Current-shunt monitor analog inputs, Vins, Vin-,

Voltage common-mode® -6 80 v
Comparator analog input and reset pins® GND - 0.3 Vs + 0.3 \Y,
Analog output, OUT® GND -0.3 Vs +0.3 \%
Comparator output, OUT@ GND - 0.3 5.5 \"
Input current into any pin® 5 mA
Operating, Ta -40 125 °C

Temperature Junction, T, -40 150 °C
Storage, Tsqg -65 150 °C

Note 1: 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.

Note 2: This voltage may exceed the ratings shown if the current at that pin is limited to 5mA.

5.2 €SD RATINGS

Table 5 lists the ESD ratings of the CSA314.
Table 5. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE | UNITS

Electrostatic Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001() 6000

Disch V(D) \'
Ischarge Charged-device model (CDM), per JEDEC specification JS-002? +2000

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.

Page 4 of 20 | www.analogysemi.com Public © 2024 AnalogySemi Ltd. All Rights Reserved.
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5.3 RECOMMENDED OPERATING CONDITIONS

Table 6 lists the recommended operating conditions for the CSA314.

Table 6. Recommended Operating Conditions

PARAMETER SYMBOL MIN NOM MAX UNITS
Common-Mode Input Voltage Vewm -6 12 80 \Y
Operating Supply Voltage Vs 2.7 5 5.5 \
Operating Free-Air Temperature Ta -40 25 125 °C
5.4 THERMAL INFORMATION
Table 7 lists the thermal information for the CSA314.

Table 7. Thermal Information

PARAMETER SYMBOL MSOP-8 UNITS
Junction-to-Ambient Thermal Resistance ReJa 145 °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 (Top) Thermal Resistance Reucop) 48.3 °C/W

Public www.analogysemi.com | Page 5 of 20
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5.5 ELECTRICAL CHARACTERISTICS

5.5.1 CURRENT-SHUNT MONITOR

Table 8 lists the electrical characteristics of CSA314 (current-shunt monitor). At Ta = 25°C, Vs = 8V, Vem = 12V,
Vsense = 100mV, R = 10kQ to GND, Rpyw-ur = 5.1kQ connected from CMPour to Vs, and CMPiy = GND, unless
otherwise noted.

Table 8. Electrical Characteristics (Current-Shunt Monitor)

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX [ UNITS
INPUT
Full-Scale Sense Input Voltage Vsense Vsense = Vine = Vin- 0.15 (V/s ég'iis)
Common-Mode Input Range Vem Ta = -40°C to 125°C -6 80
L Vem = -6V to 80V, Ta =
Common-Mode Rejection CMR _40°C fo 125°C 132 160 dB
Ta =25°C 2 +25 9)Y
m
Offset Voltage, RTI Vos Ta= —40°C fo 125°C +90 m;
Offset Voltage, RTI(D vs. Power Vour = 2V, Vs = 5V, 2.7V,
Supply PSR 11, = 40°C to 125°C 0.2 6.31 VIV
Input Bias Current, Vin- Pin Is Ta = —=40°C to 125°C =10 +200 nA
OUTPUT (Vsense = 20mV)
CSA314L 20 V/V
Gain G CSA314M 50 V/V
CSA314P 100 V/V
Gain Error Vsense = 20mV to 100mV 0.0165 +0.15 %

Vsense = 20mV to 100mV,

Gain Error Drift Ta = —40°C fo 125°C 11 30 PPM/C
Nonlinearity Error® Vsense = 20mV fo 100mV +0.0035 %
Output Impedance Ro 1.2 Q
Maximum Capacitive Load No sustained oscillation 1 nF
VOLTAGE OUTPUT

Output Swing to the Positive Rail Z'ﬁagoy:g Ygsz 12V, Ta (0V3)1 ; (ové)o; v

Vin- =0V, Vine = =0.5V, Ta

= -40°C to 125°C GND +1 | GND + 15 mV

Output Swing to GND®

FREQUENCY RESPONSE
CSA314L, Cionp = 5pF 420 kHz
Bandwidth BW CSA314M, Cionp = 5pF 420 kHz
CSA314P, Cioap = 5pF 420 kHz
Phase Margin Cloap < 10nF 40 °
Slew Rate SR 2 V/us
. . \ = 10mVep to
Settling Time (1%) 1(S)Ec;‘rer1vpp, CLO:; — 5pF 4 us
NOISE, RTI
Voltage Noise Density | | | | 90 | | nV/vHz

Note 1: Offset is extrapolated from measurements of the output at 20mV and 100mV Vsense.
Note 2: Linearity is best fit to a straight line.
Note 3: Specified by design.

Page 6 of 20 | www.analogysemi.com Public © 2024 AnalogySemi Ltd. All Rights Reserved.
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5.5.2 COMPARATOR

Table 9 lists the electrical characteristics of CSA314 (comparator). At Ta = 25°C, Vs = 5V, Vem = 12V, Veense =
100mV, , RL = 10kQ to GND, and Reuup = 5.1kQ connected from CMPour to Vs, unless otherwise noted.

Table 9. Electrical Characteristics (Comparator)

PARAMETER [SYMBOL| CONDITIONS | MIN TYP | MAX [ UNITS

OFFSET VOLTAGE

Ta =25°C 598 608 616 mV
Threshold Ta = —40°C to 125°C 581 623 mv
Hysteresis() Ta = -40°C to 85°C =21 mV
INPUT BIAS CURRENT®
Input Bias Current, CMPy Pin 0.5 10 nA
'Tr:r’;‘:)g'rgfuf:"em’ CMPix Pin, vs. Ta = -40°C to 125°C 15 nA
INPUT VOLTAGE RANGE
Input Voltage Range, CMPy Pin GND Vs \
OUTPUT (OPEN-DRAIN)
High-Level Leakage Current®® like Vip =0.4V, Vou = Vs 0.002 0.2 A
Low-Level Output Voltage® VoL Vip = -0.6V, loL = 2.35mA 25 30 mV
RESPONSE TIME

R.to bV, C,. = 15pF,
Response Time® 100mV input step with 1 us
5mV overdrive

RESET

RESET Threshold® 1 \Y
Logic Input Impedance > 1 GQ
Minimum RESET Pulse Width <2 us
RESET Propagation Delay 0.03 us

Note 1: Hysteresis refers to the threshold (the threshold specification applies to a rising edge of a noninverting
input) of a falling edge on the noninverting input of the comparator; refer to Figure 2.

Note 2: Specified by design.

Note 3: V|p refers to the differential voltage at the comparator inputs.

Note 4: Open-drain output can be pulled to the range of 2.7V to 18V, regardless of Vs.

Note 5: The comparator response time specified is the interval between the input step function and the
instant when the output crosses 1.4V.

Note 6: The RESET input has an internal 2MQ (typical) pull-down. Leaving RESET open results in a LOW state,
with tfransparent comparator operation.

VTH RESHOLD

0.579vV 0.6V

P

Y

f

Hys’reresis = VTHRESHOLD -2TmV

Input Voltage —=

|

Figure 2. Typical Comparator Hysteresis
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5.5.3 REFERENCE

Table 10 lists the electrical characteristics of CSA314 (reference). At Ta = 25°C,Vs = 5V, Vem = 12V, Vsense = 100mV,
RL = 10kQ to GND, Rpruuup = 5.1kQ2 connected from CMPour to Vs, unless otherwise noted.

Table 10. Electrical Characteristics (Reference)

PARAMETER [SYMBOL|  CONDITIONS | MIN TYP | MAX | UNITS
REFERENCE VOLTAGE
0.6 Vgrer Output Voltage 607 mV
Reference Drift dVour/dT |Ta = -40°C to 125°C 20 120 ppm/°C
LOAD REGULATION
Line Regulation dVour/dVs | 2.7V < Vs < 5.5V | +100 pv/vV

5.5.4 GENERAL

Table 11 lists the electrical characteristics of CSA314 (general). At Ta = 25°C, Vs = 5V, Vem = 12V, Vsense = 100mV,
RL = 10kQ to GND, Rpuui-ur = 5.1kQ each connected from CMPoyr to Vs, and CMP = 1V, unless otherwise noted.

Table 11. Electrical Characteristics (General)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX UNITS
POWER SUPPLY
Operating Power Supply Vs Ta = -40°C to 125°C 2.7 5.5 \
Vour = 2V 1.7 2 mA
Quiescent Current la Vv =0mV, Ta=
“40°C 10 125°C 2.2 mA
Comparator Power-On Reset 18 v
Threshold™
TEMPERATURE
Specified Temperature -40 125 °C
Operating Temperature -55 150 °C
Storage temperature -65 150 °C

Note: The CSA314 is designed to power up with the comparator in a defined reset state as long as RESET is
open or grounded. The comparator is in reset as long as the power supply is below the voltage shown
here. The comparator assumes a state based on the comparator input above this supply voltage. If
RESET is high at power-up, the comparator output comes up high and requires a reset to assume a low
state, if appropriate.

Page 8 of 20 | www.analogysemi.com Public © 2024 AnalogySemi Ltd. All Rights Reserved.
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6. TYPICAL CHARACTERISTICS

Ta = 25°C,Vs = 5V, Vine = 12V, and Vsense = 100mV, unless otherwise noted.
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Figure 19. Input Filter (Gain Error: 1.5% to 2.8%)
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— 1) Q; cascades the comparator output to drive a high-side FET (the 2N3904) shown is good up to 60V. The shunt can
be located in any one of the three locations shown. The latching capability must be used in shutdown applications to
prevent oscillation at the trip point.

Figure 20. High-Side Switch Overcurrent Shutdown
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1) It is possible fo set different limits for each direction.

Figure 21. Bidirectional Overcurrent Comparator
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10. PACKAGE INFORMATION

The CSA314is available in the MSOP-8 package. Figure 22 shows the package view.
| _— A

A [
L w
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N 4
| m
D < 4_,L
\
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Figure 22. Package View
Table 12 provides detailed information about the dimensions.
Table 12. 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
0° 6° 0° 6°
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11. TAPE AND REEL INFORMATION
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« 320y 8 MAX BB
SEI |
5.20 £ 0.10
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 ITmm in 100mm.
4. Mold#: MSOP-8.
5. All dimensions: mm.
6. Direction of view: = ©
Figure 23. 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 | QUY/REEL| \\NERBOX | cARTON | STY/CARTON | "ge vy | size (M)
MSOP-8 13" 4000 1 8 32000 358*340*50 430*380*390

Figure 24 shows the product loading orientation—pin 1 is assigned on the upper left corner.

o O O O

Ql i Q2 Ql i Q2

Pin 1

[SKIRRSY) Q3 i Q4

* Q: Pocket quadrant

Figure 24. Product Loading Orientation
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REVISION HISTORY

REVISION DATE

DESCRIPTION

Rev A 08 May 2024

Rev A release.
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