S/IERGY

SA59102

High Accuracy Current Sense Amplifier

General Description

The SA59102 is a current-sense amplifier, served as a
voltage-output, current-shunt monitor. The device
can sense a shunt voltage drop with a common mode
voltage varying from -0.3V to 26V, independent of
the supply voltage. The gain can be fixed at 100V/V.
The SA59102 has a low offset zero-drift architecture,
which can allow the device to function very well in
measuring the low voltage drop in the power
management unit.

The SA59102 operates from a 3V to 5V power
supply. The device is provided in a SOT363 package,
and specified over the extended industrial
temperature range of -40<C to 125<C.

Ordering Information

SA59102 (M)
% Temperature Code

Package Code

Optional Spec Code

Ordering Number | Package type Note
SA59102AHA SOT363

Features

e  Voltage-output, Current-shunt Monitor

e  Wide Common Mode Operation Range:
-0.3V~26V

e  Gain=100V/V

e Amplifier’s Output Referenced to VREF input

e  Shunt Drop Range: -20mV to 20mV

(VCC=5V, Vge=2.5V)

e  Low Offset Voltage: #450pV (Maximum)

e 0.5uV/°C Offset Drift (Maximum)

e #).5% Gain Error (Maximum)

e 10ppm/<C Gain Drift (Maximum)

e  Quiescent Current: 100pA (Maximum)

e  Packages: SOT363

Applications
DC Bus Monitoring for:

e  Body Control Module

e  Valve Control

e  Motor Control

e  Electronic Stability Control

e  Wireless Charging Transmitters

Typical Application
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Figure 1. Typ}cal application

Figure. 1 shows the basic connections of the SA59102. The two input pin CSN and CSP should be connected to the
shunt resistor as closely as possible to minimize any resistance in series with the sense resistor. A bypass capacitor
connected to the power-supply is required for stability concern.
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Pinout (Top View)
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Top mark: bxyz (Device code: b, x=year code, y=week code, z= lot number code)

Name Number Description
REF 1 Reference voltage input.

GND 2 Ground.

VCC 3 Power supply.

CSsP 4 Connect to supply side of shunt resistor.
CSN 5 Connect to load side of shunt resistor.
ouT 6 Output voltage.

Block Diagram
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Figure 2. Block Diagram
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Absolute Maximum Ratings
VCC -0.3V to 5.5V
CSP, CSN
Common-mode -0.3V to 26V
Differential -26V to 26V
REF -0.3V to VCC
ouT -0.3V to VCC
Junction Temperature -40C to +150C
Storage Temperature -65C to +150C
Recommended Operating Conditions
CSP, CSN (Differential) -20mV to +20mV
VCC 5V
REF 2.5V
Junction Temperature Range -40C to +125<C
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Electrical Characteristics
Ta=25<C, Vcc=5V, CSP=12V, and Vrer=2.5V, unless otherwise noted.

Parameter ‘ Symbol | Test Condition ‘ Min ‘ Typ ‘ Max ‘ Unit
Input
Common-mode Input Vem T=-40Cto 125 -0.3 26 \Y
CSP=CSN=0V to 26 V,
Common-mode Rejection Ratio | CMRR | Vsense=0mV, 105 140 dB
T=-40CTto 125<T
Offset Woltage, RTI (Note 1) Vos Vsense=0mV, T=25<C H 450 uv
Offset Voltage vs Temperature dVog/dT | T=-40Tto 125C 0.1 0.5 uv/°C
Vcee=3V to 5V, Ven=12V,
Offset Voltage vs Power Supply PSR Veense=0mV, T=25C .1 15 uv/v
Input Bias Current Is Vsense=0mV, T=25<C 30 38 45 pA
Input Offset Current los Vsense=0mV, T=25<C +).02 pA
Output
Gain 100 VIV
Vsense= -20mV to 20mV, 0 o
T= -40C t0 125C +002% | 205%
Gain Error Ve = 3.3V, Vger = 0V
Vsense =1 mV to 30 mV, 40.02% | 40.5%
T=-40Ct0 125<C
Gain Error vs Temperature 3 10 ppm/<C
Nonlinearity Error T=25<C +0.01%
. . No sustained oscillation,
Maximum Capacitive Load T=25C 1 nF
Voltage Output
Output Voltage Swing to Vcc RLoap=10kQ to GND, (Vce)- | (Veo)- v
Power-supply Rail T=-40<Ct0 125<C 0.05 0.2
. RLoap=10kQ to GND, (VGND) (VGND)
Output Voltage Swing to GND T= -40C 10 125C +0.005 1005 \
Frequency Response
Bandwidth BW CLoap=10pF, T=25C 28 kHz
Slew Rate SR T=25<C 0.4 V/us
Noise, RTI
Voltage Noise Density (Note 2) ‘ T=25<C ‘ ‘ 36 ‘ ‘ nV /\Hz
Power Supply
Operation Voltage Ve 3 5 \%
VSENSE=OmV, T=25<C 80 100 p.A
Quiescent Current lo Veense=0mV
T=-40C t0 125C 100 HA
Note 1: RTI = referred to input.
Note 2: Guaranteed by design.
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Detailed Description

The SA59102 is a current sense amplifier. It is commonly used for over-current detection, voltage feedback control
loops, or as a power monitor. This device is intended to operate as Analog Front END (AFE) for ADC or
microcontroller requiring high-common mode signal translation to low-side referenced inputs.

REF Input

The SA59102 device measures the voltage developed across a current-sensing resistor when current passes through
the device. With the REF pin connected to a reference voltage (for example 2.5V), the output voltage is biased
upwards by this reference level. The output rises above the reference voltage for positive differential input signals
and falls below the reference voltage for negative differential input signals. To be noticed that, the output should be
high-clamped by VCC and low-clamped by GND.
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SOT363 Package Outline Drawing
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(Reference only)
Notes: All dimension in millimeter and exclude mold flash & metal burr.
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Taping & Reel Specification
1. SOT363 taping orientation
t———a 4 1—-| 1480155
H O O & O !
§__3 —2.15-2 35—
‘ 245.2 GJ L—3 904 |li}—J
1.00-1.40
Feeding direction ——»
2. Carrier Tape & Reel specification for packages
Reel
Size
Package | Tape width Pocket Reel size Trailer Leader length Qty per reel
types (mm) pitch(mm) (Inch) length(mm) (mm) (pcs)
SOT363 8 4 ™ 400 160 3000
3. Others: NA
SA59102 Rev.0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 7

© 2020 Silergy Corp. All Rights Reserved.



SA59102

SILERGY

IMPORTANT NOTICE

1. Right to make changes. Silergy and its subsidiaries (hereafter Silergy) reserve the right to change any information
published in this document, including but not limited to circuitry, specification and/or product design, manufacturing or
descriptions, at any time and without notice. This document supersedes and replaces all information supplied prior to the
publication hereof. Buyers should obtain the latest relevant information before placing orders and should verify that such
information is current and complete. All semiconductor products are sold subject to Silergy’s standard terms and conditions of
sale.

2. Applications. Application examples that are described herein for any of these products are for illustrative purposes only.
Silergy makes no representation or warranty that such applications will be suitable for the specified use without further testing or
modification. Buyers are responsible for the design and operation of their applications and products using Silergy products.
Silergy or its subsidiaries assume no liability for any application assistance or designs of customer products. It is customer’s sole
responsibility to determine whether the Silergy product is suitable and fit for the customer’s applications and products planned.
To minimize the risks associated with customer’s products and applications, customer should provide adequate design and
operating safeguards. Customer represents and agrees that it has all the necessary expertise to create and implement safeguards
which anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures
that might cause harm and take appropriate remedial actions. Silergy assumes no liability related to any default, damage, costs or
problem in the customer’s applications or products, or the application or use by customer’s third-party buyers. Customer will
fully indemnify Silergy, its subsidiaries, and their representatives against any damages arising out of the use of any Silergy
components in safety-critical applications. It is also buyers’ sole responsibility to warrant and guarantee that any intellectual
property rights of a third party are not infringed upon when integrating Silergy products into any application. Silergy assumes no
responsibility for any said applications or for any use of any circuitry other than circuitry entirely embodied in a Silergy product.

3. Limited warranty and liability. Information furnished by Silergy in this document is believed to be accurate and reliable.
However, Silergy makes no representation or warranty, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information. In no event shall Silergy be liable for
any indirect, incidental, punitive, special or consequential damages, including but not limited to lost profits, lost savings, business
interruption, costs related to the removal or replacement of any products or rework charges, whether or not such damages are
based on tort or negligence, warranty, breach of contract or any other legal theory. Notwithstanding any damages that customer
might incur for any reason whatsoever, Silergy’ aggregate and cumulative liability towards customer for the products described
herein shall be limited in accordance with the Standard Terms and Conditions of Sale of Silergy.

4. Suitability for use. Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory
and safety-related requirements concerning its products, and any use of Silergy components in its applications, notwithstanding
any applications-related information or support that may be provided by Silergy. Silergy products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical systems or equipment, nor in applications where
failure or malfunction of an Silergy product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. Silergy assumes no liability for inclusion and/or use of Silergy products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own risk.

5. Terms and conditions of commercial sale. Silergy products are sold subject to the standard terms and conditions of
commercial sale, as published at http://www.silergy.com/stdterms, unless otherwise agreed in a valid written individual
agreement specifically agreed to in writing by an authorized officer of Silergy. In case an individual agreement is concluded only
the terms and conditions of the respective agreement shall apply. Silergy hereby expressly objects to and denies the application
of any customer’s general terms and conditions with regard to the purchase of Silergy products by the customer.

6. No offer to sell or license. Nothing in this document may be interpreted or construed as an offer to sell products that is
open for acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or
intellectual property rights. Silergy makes no representation or warranty that any license, either express or implied, is granted
under any patent right, copyright, mask work right, or other intellectual property right. Information published by Silergy
regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Silergy under the patents or other intellectual property of Silergy.

For more information, please visit: www.silergy.com
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