@ SGM835
Dual, High-Precision,

SGMICRO High Voltage, Current-Sense Amplifier
GENERAL DESCRIPTION FEATURES

The SGM835 has a wide input common-mode voltage ® |Input Common-Mode Voltage Range: -0.3V to
range from -0.3V to 72V, and is available with gains of 72V

12.5V/V, 20V/V and 50V/V. The bandwidth of ¢ Low Input Offset Voltage: 125uV (MAX)
small-signal can reach up to 160kHz. e Gain: 12.5V/V, 20V/V or 50V/IV

® | ow Gain Error: 0.2% (MAX)
e Available in a Green MSOP-8 Package

The SGM835 is available in a Green MSOP-8 package. It
is specified over a junction temperature range of -40°C
to +125°C.

TYPICAL APPLICATION
APPLICATIONS oy
RS1-
Communication Equipment Load
Servers Regnee
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Industrial Control upply
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Energy Management RS2-
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Figure 1. Simplified Typical Application Circuit
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SGM835

Dual, High-Precision,

High Voltage, Current-Sense Amplifier

PACKAGE/ORDERING INFORMATION

SPECIFIED
PACKAGE ORDERING PACKAGE PACKING
MODES DESCRIPTION TEM;EEQ.IE-URE LI NUMBER MARKING OPTION
OEO
SGM835L MSOP-8 -40°C to +125°C 12.5 SGM835LXMS8G/TR XMS8 Tape and Reel, 4000
XXXXX
OEM
SGM835T MSOP-8 -40°C to +125°C 20 SGM835TXMS8G/TR XMS8 Tape and Reel, 4000
XXXXX
OEN
SGMB835F MSOP-8 -40°C to +125°C 50 SGMB835FXMS8G/TR XMS8 Tape and Reel, 4000
XXXXX

MARKING INFORMATION

NOTE: XXXXX = Date Code.
XXXXX

Vendor Code

Trace Code
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS

VDD 10 GND ..ot -0.3V to 6V
RSX+, RSX-10 GND......ooiiiiiiiiiiiieeeeeeieee -0.3V to 76V
RSX+ 10 RSX- .t 176V
Continuous Input Current at Any Pin ... +20mA
Package Thermal Resistance

MSOP-8, BUA ..veerereiirieriie e 158°C/W
Junction Temperature...........cccccooiiiiiiiiiie e, +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S)........ccccvveeeeeennns +260°C
ESD Susceptibility

HBM .. 4000V
CDM s 1000V

RECOMMENDED OPERATING CONDITIONS
Supply Voltage Range ..........c.ccooecvvvvvieeeieecninee. 2.7V to 5.5V
Operating Junction Temperature Range...... -40°C to +125°C

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions section is not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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SGM835

Dual, High-Precision,

High Voltage, Current-Sense Amplifier

PIN CONFIGURATIONS

(TOP VIEW)
( J
RS1+ 1 8 Vobp
RS1- 2 7 OouUT1
RS2+ 3 6 ouT2
RS2- 4 5 GND
MSOP-8
PIN DESCRIPTION
PIN NAME FUNCTION
1 RS1+ Power-Side Connection Pin. Channel 1.
2 RS1- Load-Side Connection Pin. Channel 1.
3 RS2+ Power-Side Connection Pin. Channel 2.
4 RS2- Load-Side Connection Pin. Channel 2.
5 GND Ground.
6 ouT2 Qutput Pin. Channel 2.
7 OouT1 Output Pin. Channel 1.
8 Vop Supply Voltage Pin.
€ PP G Nicro Corp JULY 2023
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Dual, High-Precision,
SGM835 High Voltage, Current-Sense Amplifier

ELECTRICAL CHARACTERISTICS

(Vrs+ = VRrs- = 70V, Vpp = 3.3V, Vsense = Vrs+ - Vrs- = 1mV, T, = -40°C to +125°C, typical values are at T, = +25°C, unless
otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DC Characteristics
Supply Voltage Vob Guaranteed by PSRR 2.7 5.5 \%
T, =+25°C 310 400
Supply Current lop MA
T, =-40°C to +125°C 420
2.7V £ Vpp £ 5.5V, Veense = 10mV,
Power Supply Rejection Ratio PSRR T, = -40°C to +125°C 104 130 dB
Input Common-Mode Voltage Range Vem Guaranteed by CMRR -0.3 72 Vv
Input Bias Current at Vrs+ and Vgs. Irs+, Irs- 85 uA
Input Offset Current Irs+, Irs- 1300 nA
Input Leakage Current Irs+, Irs- | Voo = OV, Vgs: = 76V 62 pA
4.5V < Vgs: < 70V, Veense = 10mV,
Common-Mode Rejection Ratio CMRR T, = -40°C to +125°C 108 140 dB
T, =+25°C +100
Input Offset Voltage Vos v
T, =-40°C to +125°C +125
Input Offset Voltage Drift AVos/AT | Vgss = 2.5V 270 nV/°C
SGM835L 200
Input Sense Voltage Vsense | SGM835T 125 mV
SGM835F 50
Full-Scale, Vsense = 200mV 12.5
Gain " G Full-Scale, Vsense = 125mV 20 VIV
Full-Scale, Vsense = 50mV 50
T, =+25°C 0.18
Gain Error GE %
T, =-40°C to +125°C 0.2
Output Resistance Rour 0.1 mQ
Output Low Voltage VoL lsiv = S00WA 25 mV
No load 10
Output High Voltage Von Isource = 500pA Vpp- 0.022 \
AC Characteristics
-3dB Signal Bandwidth BW Both gain configurations, Vsense > 5mV 160 kHz
AC Power Supply Rejection Ratio AC PSRR |f = 200kHz -55 dB
AC Common-Mode Rejection Ratio | AC CMRR | f = 200kHz, 20mV sine wave -65 dB
Output Transient Recovery Time énVSL;D:CZQ/;;‘p?iﬁébi:ta;eatct:liitr:)gr with 400Q and 10 us
Capacitive Load Stability Ciono Wfth 250Q |s.olat|o.n reS|s.tor 20 nF
Without any isolation resistor 200 pF
Input Voltage Noise Density en f=1kHz 60 nV/WHz
(Tjéat'oHﬁET";rr‘;ﬁoa'fctg)”'on THD  |f= 1kHz, Vour = TV 90 dB
Power-up Time @ Veense = 10mV 200 us
Saturation Recovery Time 10 us

NOTES:

1. Calculate the gain and offset voltage with the measured values of Vsense1r and Vsense2. Vsenser = 20% x full-scale Vsense.
Vsensez = 80% x full-scale Vsense.

2. The output is in a high impedance state during power-up.
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SGM835

Dual, High-Precision,

High Voltage, Current-Sense Amplifier

TYPICAL PERFORMANCE CHARACTERISTICS

VRrs+ = VRrs- = 70V, Vop = 3.3V, Vsense = Vrs+ - Vrs- = 1mV, Ty= +25°C, unless otherwise noted.
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Dual, High-Precision,
SGM835 High Voltage, Current-Sense Amplifier

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

VRs+ = VRs- = 70V, VDD = 3.3V, VSENSE = VR3+ - VRs. = 1mV, TJ = +25°C, unless otherwise noted.
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SGM835

Dual, High-Precision,

High Voltage, Current-Sense Amplifier

DETAILED DESCRIPTION

The SGM835 can operate with either single-supply or
dual-supply. For single-supply configuration, the device
features a wide -0.3V to 72V input common-mode
voltage range completely independent of the supply
voltage. In the dual-supply configuration, the
common-mode voltage range is shifted by the value of
the negative voltage applied on the GND pin. For
instance, with GND = -15V, the input common-mode
voltage range is -15.3V to 50V. This function allows
monitoring the current of the high-side power supply or
the low-side ground wire. High-side current monitoring
has a relatively strong grounding interference
resistance, and does not interfere with the grounding
path of the load under test, which makes SGM835 is
particularly suitable for collecting high current under
high voltage environment. The SGM835 amplifies the
voltage on the current-sense resistor, Rsgnse- The gains
are 12.5V/V, 20V/V and 50V/V for the SGM835.

Operational Principle
Figure 2 shows the operational
SGM835.

principle of the

RS+ and RS- are high-side input voltage pins. Select a
higher voltage between RS+ and RS- voltages through

the Vyax selection circuit as the high power rail of the
internal operational amplifier. VDD is the low power rail
of the internal operational amplifier to insure its
maximum output voltage.

Take channel 1 as an example, the resistor Rgense is
set between RS+ and RS-. When the current flows from
RS+ to RS-, a voltage drop (Vsense) occurs, and Vsense
= Vgs+ - Vrs..

The SGM835 integrates an operational amplifier inside
with low Vgos, and the amplifier is connected as a
proportional amplifier. The voltage after amplifying
Vsense can be measured at the OUT pin.

:&XV

VOUT1 SENSE
R13

(1)

The load current value can be calculated by measuring
Vout1 and combining with the Rsgnse Value.

R13 x VOUT

I =
LA R11 RSENSE (2)

In this way, the current flowing between RS+ and RS-
can be detected.

VDDFI_‘_”_J:—

Vmax
Select
Ria R12
RS1+ [] AN Wlpower 5
1 H ower
L
Rsense ) —[] OUT1
R R
RS1- 13 11
l [] VW VWA
Load
RS2+ L, Ros
L VA
Rsense % :| ouT2
R
RS2- L 23
Load

Figure 2. Typical Application Circuit
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SGM835

Dual, High-Precision,

High Voltage, Current-Sense Amplifier

APPLICATION INFORMATION

Recommended Components Selection

The selection of appropriate parameters is usually
required to establish the maximum load current on the
current detection resistor to generate the full range
detection voltage in the limiting application case. The
gain is determined by generating the maximum output
voltage of the application.

Vour = Gx Veense (3)

where:

Vsense = 200mV, 125mV or 50mV, it is the full range
sensing voltage,

G = 12.5V/V, 20V/V or 50V/V, it is the gain of the
device.

It is important to ensure that Rsgnse dissipates its own
I°’R losses in high-current monitoring applications. The
power consumption of the resistor should be higher
than its nominal value to prevent its value drift or fail
completely. The SGM835 has different sense
resistance values to sense various currents.

The Sense Resistor Selection

Voltage Loss
High Rsense values result in reduced power supply
voltage through infrared loss. It is recommended to use
the lowest Rsense value to achieve minimum voltage
loss.

REVISION HISTORY

Resistor Accuracy Control
The high Rsense value allows for more accurate
measurement of low current. Because the offset will
become less important if the detection voltage is large.
For better performance, Rgense is selected to provide
an induced voltage of approximately 200mV (12.5V/V
gain) or 125mV (20V/V gain) or 50mV (50V/V gain) for
full range current in the application.

Inductance
If the sense current has a large high-frequency
component, the inductance should remain as low as
possible. Generally, the inductance of wire-wound
resistors is the highest, and metal-film resistors are
slightly better. Metal-film and low-inductance resistors
are also available. The metal-flm or wire-wound
resistors are spiraled around the cores, while this
resistor is a straight metal strip that can be found with
values below 1Q.

In order to avoid errors in the test voltage due to high
current passing through Rsgnsg, €eliminating parasitic
trace resistances should be considered. Using
four-terminal current to detect resistance or using
Kelvin (force and feel) PCB layout technology is the
appropriate design.

Power Consumption and Efficiency Optimization
When selecting Rsgnse Value and its rated power
dissipation (wattage), its I°R losses should be carefully
taken into account because it is significant at high
current levels. In addition, if the temperature is too high,
the value of the sensor resistance may drift.

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

JULY 2023 - REV.A to REV.A1 Page
AQAEA SGIMB3EL MOttt ettt b et e et a e bt e bt e bt e e e b e e a et eb e e e b4 ekt e et e eh e e b€ e b e e Rt e et e e bt e et e eb e et e e bt et e ebe e neneeenr e s All
Changes from Original (MARCH 2023) to REV.A Page
Changed from product preview t0 ProdUCHION GaTA..........coiuiiiiii ettt e e b bt e e ea e e e s bt e e e et e e eb bt e e aate e e e nneeas All
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

MSOP-8

D

Al

NOTES:

A2 -

|
| |
nEnEnSuiway,

Dimensions Dimensions
Symbol In Millimeters In Inches

MIN MAX MIN MAX
A 0.820 1.100 0.032 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 2.900 3.100 0.114 0.122
E1l 4.750 5.050 0.187 0.199

0.650 BSC 0.026 BSC
0.400 0.800 0.016 0.031

0° 6° 0° 6°

1. Body dimensions do not include mode flash or protrusion.
2. This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

Reel Diameter

Reel Width (W1) -

P2+

TAPE DIMENSIONS

N Y, Ny Y,
Q1 Q2 Q1 Q2 Q1 Q2
Q3 /04 Q3 Q4 Q3 /Q4

i

P1

m=mmp- DIRECTION OF FEED

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF TAPE AND REEL

~—— A0 —

s

Reel Width

Packade Tvbe Reel W1 A0 BO KO PO P1 P2 w Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant

MSOP-8 13" 124 5.20 3.30 1.50 4.0 8.0 2.0 12.0 Q1
€ Y 56 Micro Corp TX10000.000
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(enr:r?]t)h ‘?TITI\(::\’)] '}Ir?:?nr;t Pizza/Carton
[=]
[=]
13" 386 280 370 5 g
€ Y 56 Micro Corp TX20000.000
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