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TMCS1133 Precision 1MHz Hall-Effect Current Sensor With Reinforced Isolation
Working Voltage, Overcurrent Detection and Ambient Field Rejection

1 Features

High continuous current capability: 80Arms
Robust reinforced isolation

High accuracy

Sensitivity error: £0.1%

Sensitivity thermal drift: £20ppm/°C
Sensitivity lifetime drift: £0.2%

Offset error: £0.2mV

Offset thermal drift: £10uV/°C

Offset lifetime drift: £0.2mV

— Non-linearity: £0.1%

High immunity to external magnetic fields
Fast Response

— Signal bandwidth: 1MHz

Response time: 120ns

— Propagation delay: 50ns

— Overcurrent detection response: 100ns
Operating supply range: 3V to 5.5V
Bidirectional and unidirectional current sensing
Multiple sensitivity options:

Ranging from 20mV/A to 150mV/A
Safety related certifications

UL 1577 Component Recognition Program
IEC/CB 62368-1

2 Applications

Solar Energy

EV charging
Power supplies
Industrial AC/DC

Passive / PFC DCV+

3 Description

The TMCS1133 is a galvanically isolated Hall-effect
current sensor with industry leading isolation and
accuracy. An output voltage proportional to the
input current is provided with excellent linearity and
low drift at all sensitivity options. Precision signal
conditioning circuitry with built-in drift compensation is
capable of less than 1.4% maximum sensitivity error
over temperature and lifetime with no system level
calibration, or less than 0.9% maximum sensitivity
error including both lifetime and temperature drift with
a one-time calibration at room temperature.

AC or DC input current flows through an internal
conductor generating a magnetic field measured
by integrated, on-chip, Hall-effect sensors. Core-
less construction eliminates the need for magnetic
concentrators. Differential Hall sensors reject
interference from stray external magnetic fields. Low
conductor resistance increases measurable current
ranges up to +96A while minimizing power loss and
easing thermal dissipation requirements. Insulation
capable of withstanding 5kVRys, coupled with a
minimum of 8mm creepage and clearance, provides
high levels of reliable lifetime reinforced working
voltage. Integrated shielding enables excellent
common-mode rejection and transient immunity.

Fixed sensitivity allows the device to operate from a
single 3V to 5.5V power supply, eliminating ratiometry
errors and improving supply noise rejection.

Package Information
PACKAGE!(") PACKAGE SIZE®
DVG (SOIC, 10) 10.3mm x 10.3mm

PART NUMBER
TMCS1133

(1)
@)

For all available packages, see Section 12.
The package size (length x width) is a nominal value and
includes pins, where applicable.
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Device Comparison

Table 4-1. Device Comparison

T ST ZERO C:JI(R)E.FXJJEOUTPUT Iy LINEAR MEASUREMENT RANGE(")
Vs =5V Vs =3.3V

TMCS1133A1A 25mV/A +96AR) —96A to 28AR)
TMCS1133A2A 50mV/A +48A(R) —48A to 14AR)
TMCS1133A3A 75mV/A 2.5V +32A -32At0 9.3A
TMCS1133A4A 100mV/A +24A —24Ato 7A
TMCS1133A5A 150mV/A +16A —16A to 4.7A
TMCS1133B7A 20mV/A ~77.5A to 163A) +77.5A2)
TMCS1133B1A 25mV/A —62A to 130A?) +62A(2)
TMCS1133B8A 33mV/A —47A to 98.5AR) +47AR)
TMCS1133B2A 50mV/A 1.65V -31A to 65AR) +31A
TMCS1133B3A 75mV/A -20.7A to 43.3AR) +20.7A
TMCS1133B4A 100mV/A —15.5A to 32.5A +15.5A
TMCS1133B5A 150mV/A -10.3A to 21.7A +10.3A
TMCS1133C1A 25mV/A -9.2A to 183A) -9.2A to 115A®@)
TMCS1133C2A 50mV/A —4.6A to 91.4A) —4.6A to 57.4A2)
TMCS1133C9A 66mV/A 0.33V -3.4A to 69.2A1) -3.4A to 43.4A)
TMCS1133C3A 75mV/A -3.1A to 60.9A1) -3.1A to 38.3A1)
TMCS1133C4A 100mV/A -2.3Ato 45.7A1) —2.3Ato 28.7A
TMCS1133C5A 150mV/A —1.5A to 30.5A -1.5Ato 19.1A

(1) Linear range limited by the maximum output swing to power supply (3V to 5.5V) and ground, not by thermal limitations.

(2) Current levels must remain below both allowable continuous DC/RMS and transient peak current safe operating areas to not exceed

device thermal limits. See the Safe Operating Area section.

(3) For more information on the device name and device options, see the Device Nomenclature section.
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5 Pin Configuration and Functions

—1 © 107 vs
9 [ vs
8 [ voc
7 [J oc
6 [ vout
5 | ] NC
4 [] ALERT
L 3 [J GND

\
Not to scale

Figure 5-1. DVG Package 10-Pin SOIC Top View

Table 5-1. Pin Functions

PIN
TYPE DESCRIPTION
NO. NAME
1 IN+ Analog Input Input current positive pin
2 IN— Analog Input Input current negative pin
GND Analog Ground
4 ALERT Digital Output ﬁseg;or diagnostics PWM output, open-drain active low. Connect pin to GND if not
5 NC - Reserved. Pin can be connected to GND or left floating.
6 VOUT Analog Output Output voltage
7 oC Digital Output Overcurrent output, open-drain active low. Connect pin to GND if not used.
8 VOC Analog Input Overcurrent threshold. Sets overcurrent threshold. Connect pin to VS if not used.
9 VS Analog Power supply
10 VS Analog Power supply
4 Submit Document Feedback Copyright © 2025 Texas Instruments Incorporated
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6 Specifications
6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT

Vg Supply voltage GND-0.3 6 \Y

Analog input VOC

Analog output VOUT

— GND -0.3 (Vg)+0.3 \

Digital output ALERT, OC

No Connection NC
T, Junction temperature —65 165 °C
Tstg Storage temperature —65 165 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions.
If used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +4000
V(Esp) Electrostatic discharge \Y
Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-002(2) +1000

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
Vg Operating supply voltage 3 5 5.5 \%
Ta (M Operating free-air temperature —40 125 °C

(1) Input current safe operating area is constrained by junction temperature. Recommended condition based on use with the
TMCS1133xEVM. Input current rating is derated for elevated ambient temperatures.

6.4 Thermal Information

TMCS1133(
THERMAL METRIC(") DVG (SOIC-W-10) UNIT
10 PINS

Rgya Junction-to-ambient thermal resistance 27.9
Rauc(top) Junction-to-case (top) thermal resistance 26.8
Ress Junction-to-board thermal resistance 10.1 °C/W
WYyr Junction-to-top characterization parameter 44
Y Junction-to-board characterization parameter 8.3

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

note.
(2) Applies when device is mounted on the TMCS1133xEVM with 40A input current. For more details, see the Safe Operating Area

section.
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6.5 Power Ratings
Vg = 5.5V, Tp = 125°C, T, = 165°C, device soldered on the TMCS1133xEVM.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Pp Maximum power dissipation (both sides) 2.0 w
Pos MaX|mum power dissipation (current input, I = 44A 19 W
side-1)
Pp2 Maximum power dissipation by (side-2) Vg =5.5V, Ig = 14.5mA, no loads 0.1 w
6.6 Insulation Specifications
PARAMETER TEST CONDITIONS VALUE UNIT
GENERAL
CLR External clearance(") Shortest terminal-to-terminal distance through air 28 mm
CPG External creepage!(!) Shortest terminal-to-terminal distance across the package surface 28 mm
CTI Comparative tracking index DIN EN 60112; IEC 60112 =600 \%
Material group According to IEC 60664-1 |
Overvoltage category per IEC 60664-1 Rated mains voltage < 600Vrys -1V
ViorRM Maximum repetitive peak isolation voltage AC voltage (bipolar) 1697 Vpk
Maxi . . . . AC voltage (sine wave); Time Dependent Dielectric Breakdown 950 VRrms
aximum reinforced isolation working voltage : . )
(TDDB) test, < 1ppm fail rate, see Input Isolation section. 1343 Vpe
Viowm
Maximum basic isolation working voltage AC voltage (sine wave); Time Dependent Dielectric Breakdown 1200 Vrus
9 9 (TDDB) test, < 1000ppm fail rate, see Input Isolation section. 1697 Vpe
) I ) V1est = V2 X V50, t = 60s (qualification);
Viotm Maximum transient isolation voltage Vresr = 1.2 % Vigra £ = 1s (100% production) 7071 Vpk
) . . Test method per IEC 62368-1, 1.2/50us waveform,
2
Viosm Maximum surge isolation voltage' Vrest = 1.3 % Vioey (qualification) 10000 Vpk
Method b1: At routine test (100% production) and preconditioning
Qpd Apparent charge(® (type test), Vini = 1.2 X VigTm, tini = 18, Vpd(m) = 1.875 X Viorm, tm = <5 pC
1s
Cio Barrier capacitance, input to output(®) V|o = 0.4 sin (2ft), f = 1IMHz 0.6 pF
Vio =500V, Tp =25°C >1012 Q
Rio Isolation resistance, input to output() V|o = 500V, 100°C < Tp < 125°C >10M" Q
Vio =500V at Tg = 150°C >10° Q
Pollution degree 2
UL 1577
- ] . V1est = Viso, t = 60s (qualification);
Viso Withstand isolation voltage Vrest = 1.2 % Viso, t = 1s (100% production) 5000 VRMs

(1) Apply creepage and clearance requirements according to the specific equipment isolation standards of an application. Take care
to maintain the creepage and clearance distance of the board design to make sure that the mounting pads of the isolator on the
printed circuit board do not reduce this distance. Creepage and clearance on a printed circuit board become equal in certain cases.
Techniques such as inserting grooves, ribs, or both on a printed circuit board are used to help increase these specifications.

(2) Testing is carried out in air or oil to determine the intrinsic surge immunity of the isolation barrier.

(3) Apparent charge is electrical discharge caused by a partial discharge (pd).

(4) All pins on each side of the barrier tied together creating a two-terminal device.

6.7 Safety-Related Certifications

UL
UL 1577 Component Recognition Program Certified according to IEC 62368-1 CB
File number: E181974 Certificate number: US-43893-M1-UL
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6.8 Safety Limiting Values

Safety limiting intends to minimize potential damage to the isolation barrier upon failure of input or output circuitry.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Is Safety input current (side 1)(") T, =165°C, Ta = 25°C, see Thermal Derating Curve, Side 1. 80
| Safety input, output, or supply current |V, =5V, T; = 165°C, Tp = 25°C, see Thermal Derating Curve, 135 ArMs
S (side 2)™ Side 2. :
Ps Safety input, output, or total power(") ;jdz; 65°C, Ta = 25°C, see Thermal Derating Curve, Both 6.8 W
Ts Safety temperature(") 165 °C

(1)  The maximum safety temperature, Tg, has the same value as the maximum junction temperature, T, specified for the device. The
Is and Ps parameters represent the safety current and safety power respectively. The maximum limits of Is and Ps must not be
exceeded. These limits vary with the ambient temperature, T as shown in the Safe Operating Area section when used in the
TMCS1133xEVM.
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6.9 Electrical Characteristics
at Tp = 25°C, Vg = 5V on TMCS1133AxA, Vg = 3.3V on TMCS1133BxA and TMCS1133CxA (unless otherwise noted)

PARAMETERS TEST CONDITIONS ‘ MIN TYP MAX‘ UNIT
INPUT
RN Input Conductor Resistance IN+ to IN— 0.7 mQ
Rin Input Conductor Resistance Temperature Drift | Tp= —40°C to 125°C 21 uQ/°C
IIN.MAX Maximum Continuous Input Current(!) Taz 25°C 80 Arwms
' Ta=125°C 44
OUTPUT
TMCS1133x7A 20
TMCS1133x1A 25
TMCS1133x8A 33
S Sensitivity TMCSTISA %0 mV/A
TMCS1133x9A 66
TMCS1133x3A 75
TMCS1133x4A 100
TMCS1133x5A 150
es Sensitivity Error 0.05V £ Voyr £ Vg - 0.2V +0.1 +0.4 %
Sarifttherm | Sensitivity Thermal Drift 0.05V < Vouyr = Vs — 0.2V, Tp = -40°C to 125°C +20 +50| ppm/°C
Saritt, life Sensitivity Lifetime Drift(?) 0.05V < Vour € Vg - 0.2V £0.2 0.5 %
enL Nonlinearity Error Vout = 0.1V to Vg - 0.1V +0.1 %
TMCS1133AXA, Iy = 0A 25
VouT0a Zero Current Output Voltage TMCS1133BxA, I;y = 0A 1.65 \%
TMCS1133CxA, Iy = 0A 0.33
TMCS1133x7A, Iy = 0A 0.2 +1
TMCS1133x1A, Iy = 0A 0.2 +1
TMCS1133x8A, Iy = 0A +0.2 +1
Voe Output Voltage Offset Error TMCSH32A, I =0A *03 *2 mV
TMCS1133x9A, Iy = 0A 0.3 12
TMCS1133x3A, Iy = 0A 0.4 +3
TMCS1133x4A, Iy = 0A 0.5 4
TMCS1133x5A, Iy = 0A +0.6 +5
TMCS1133x7A, Iy = 0A, Tp = —40°C to 125°C +10 125
TMCS1133x1A, Iy = 0A, Tp = —40°C to 125°C +10 125
TMCS1133x8A, Iy = 0A, Tp =—40°C to 125°C +10 +25
VOE arit ) TMCS1133x2A, Iy = 0A, Tp =—40°C to 125°C +10 +30 .
» At Output Voltage Offset Thermal Drift pv/eCc
therm TMCS1133x9A, Iy = 0A, Tp =—40°C to 125°C +10 +30
TMCS1133x3A, Iy = 0A, Tp =—40°C to 125°C +10 +30
TMCS1133x4A, Iy = 0A, Tp =—40°C to 125°C +15 +40
TMCS1133x5A, Iy = 0A, Tp = —40°C to 125°C +15 +40
los, arift ife | Offset Lifetime Drift®) Input Referred, Voytoa/ S, Iin = 0A +10 +24 mA
PSRR Power Supply Rejection Ratio ;’;‘;‘fCRefe”ed’ Vs =3V10 5.5V, Ta= ~40°C to +15 +50|  mMANV
CMTI Common Mode Transient Immunity®) Vewm = 1000V, AVoyt < 200mV, 1us 150 kV/us
CMRR Common Mode Rejection Ratio Input Referred, DC to 60Hz 5 WAV
CMFR  |Common Mode Field Rejection gg'fgr: f’ggT:'Xﬁg”eﬁC Field, Input 10| mA/mT
Input Noise Density Input Referred, Full Bandwidth 130 uANHZ
CL max Maximum Capacitive Load VOUT to GND 4.7 nF
Short Circuit Output Current VOUT short to GND, short to Vg 50 mA
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6.9 Electrical Characteristics (continued)
at Ty = 25°C, Vg = 5V on TMCS1133AxA, Vg = 3.3V on TMCS1133BxA and TMCS1133CxA (unless otherwise noted)

PARAMETERS TEST CONDITIONS MIN TYP MAX| UNIT
Swing Swing to Vg Power Supply Rail Vs—-0.02 Vg-0.05 \%
VS S R, = 10kQ to GND, Tx= —40°C to 125°C S s
Swinggnp | Swing to GND 5 10 mV
BANDWIDTH & RESPONSE
BW Analog Bandwidth - 3dB Gain 1.1 MHz
Output rate of change between reaching 10%
SR Slew Rate) and 90% of final value as shown in Figure 7-2 8 Vius
with a 100ns input step
Time between input and output reaching 90%
t, Response Time*) of final values, as shown in Figure 7-2 with a 120 ns
100ns input step and a 1V output transition
Time between input and output reaching 10% of
tod Propagation Delay*) final values as shown in Figure 7-2 with a 100ns 50 ns
input step and a 1V output transition
Current Overload Recovery Time 300 ns
OVER CURRENT DETECTION
Voc Over Current Detection Threshold Voltage Voc=Sxloc/2.5 0.3 Vg \Y
Voc Pin Input Impedance 120 kQ
TMCS1133x7A 8.4
TMCS1133x1A 45
TMCS1133x8A 34
TMCS1133x2A 35
Over Current Hysteresis A
TMCS1133x9A 25
TMCS1133x3A 22
TMCS1133x4A 1.4
TMCS1133x5A 2.7
Vover Current Threshold Error Ta =-40°C to 125°C +2 +10 %
Over Current Detection Response Time Iin step = 120% of loc 100 250 ns
OC oL OC Pin Pull-down Voltage loL = 3mA, T =—40°C to 125°C GND 0.07 0.2 \Y
DIAGNOSTICS
Output Frequency 8 kHz
Thermal Alert 80
ALERT Output Duty Cycle, Active Low Sensor Alert 50 %
Thermal and Sensor Alert 20
ALERT Pin Pull-down Voltage loL =3mA. Tp =—40°C to 125°C GND 0.07 0.2 \Y
POWER SUPPLY
Vg Supply Voltage Ta =—-40°C to 125°C 3.0 55 \Y
Ta =25°C 1 14 mA
la Quiescent Current
Ta =—-40°C to 125°C 14.5 mA
Power On Time Time from Vg > 3V to valid output 34 ms

(1)  Thermally limited by junction temperature, see Absolute Maximum Ratings. Applies when device mounted on TMCS1133xEVM. For
more details, see the Safe Operating Area section.

(2) Lifetime and environmental drift specifications based on three lot AEC-Q100 qualification stress test results. Typical values are
population mean +10 from worst case stress test condition. Maximum values are tested device population mean +60. Devices tested
in AEC-Q100 qualification stayed within maximum limits for all stress conditions. See Lifetime and Environmental Stability section for
more details.

(38) Refer to the Common-Mode Transient Immunity section for details on common-mode transient response.

(4) Refer to the Transient Response Parameters section for details on transient response of the device.

Copyright © 2025 Texas Instruments Incorporated Submit Document Feedback 9
Product Folder Links: TMCS1133


https://www.ti.com/lit/pdf/SBAU423
https://www.ti.com
https://www.ti.com/product/TMCS1133
https://www.ti.com/lit/pdf/SBOSAG0
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBOSAG0D&partnum=TMCS1133
https://www.ti.com/product/tmcs1133?qgpn=tmcs1133

TMCS1133
SBOSAGOD — OCTOBER 2023 — REVISED JUNE 2025

13 TEXAS
INSTRUMENTS

www.ti.com

6.10 Typical Characteristics
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Figure 6-1. Sensitivity Error vs Temperature
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Figure 6-2. Offset Error vs Temperature:
TMCS1133Axx Device Options
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Figure 6-3. Offset Error vs Temperature:
TMCS1133Bxx Device Options
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Figure 6-4. Offset Error vs Temperature:
TMCS1133Cxx Device Options
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Figure 6-5. Non-Linearity vs Temperature
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Figure 6-7. Sensitivity vs Frequency, All Gains
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Figure 6-11. Voltage Output Step Response, Rising

Figure 6-12. Voltage Output Step Response, Falling
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Figure 6-15. Output Swing vs Output Current
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Figure 6-16. Quiescent Current vs Temperature
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Figure 6-17. Input-Referred Noise Density vs
Frequency
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Figure 6-18. Input Conductor Resistance vs
Temperature

6.10.1 Insulation Characteristics Curves

100
90

80
70
60
50
40
30
20
10

0

Safety Limiting Current (A)

0 15 30 45 60 75 90 105 120 135 150 165 180
Ambient Te mperature (°C)

Figure 6-19. Thermal Derating Curve for Safety-
Limiting Current, Side 1
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Figure 6-20. Thermal Derating Curve for Safety-
Limiting Current, Side 2
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Figure 6-21. Thermal Derating Curve for Safety-Limiting Power
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7 Parameter Measurement Information
7.1 Accuracy Parameters

The ideal first-order transfer function of the TMCS1133 is given by Equation 1, where the output voltage is a
linear function of input current. The accuracy of the device is quantified both by the error terms in the transfer
function parameters, as well as by nonidealities that introduce additional error terms not in the simplified linear
model. See Total Error Calculation Examples for example calculations of total error, including all device error
terms.

Vout = (IlN X S) + VREgF (1)

where

*  Vour is the analog output voltage.

* |nis the isolated input current.

« S is the sensitivity of the device.

* VRger is the zero current reference output voltage for the device variant.

7.1.1 Sensitivity Error

Sensitivity is the proportional change in the sensor output voltage due to a change in the input conductor current.
This sensitivity is the slope of the first-order transfer function of the sensor (see Figure 7-1). The sensitivity of the
TMCS1133 is tested and calibrated at the factory for high accuracy.

Vour (V)
A
b
//' —VRer + Vs,
// e /.
Vel . S = Slope (V/A) -
a il \
7z 7
s /I best fit linear
e e
» -
z ~
VeerBlg~ L 7
7 //
»” Vout,0a 4
7 7
e - // 7
7 - VRer
-
-
%
P Veer — Vrs- 1+ o
Irs- In (A) Irss

Figure 7-1. Sensitivity, Offset, and Nonlinearity Error

Sensitivity error eg is the deviation from ideal sensitivity and is defined in Equation 2 as the variation of the
best-fit measured sensitivity from the ideal sensitivity.

_ (Sfit — Sideal)
s = Sideal (2)

where

* egis the sensitivity error.
* St is the best fit sensitivity.
*  Sigeal is the ideal sensitivity.

Sensitivity thermal drift Syt therm iS the change in sensitivity with temperature and is reported in ppm/°C. To
calculate sensitivity error at any given temperature T use Equation 3 to multiply the sensitivity thermal drift by the
change in temperature from 25°C and add that value to the sensitivity error at 25°C.

es, AT = €s,25°C + (Sdrift, therm X AT) ®)
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where

*  Sarift therm 1S the sensitivity drift over temperature in ppm/°C.
* AT is the change in device temperature from 25°C.

Sensitivity lifetime drift Sqyif jife is the change in sensitivity due to operational and environmental stresses over
the entire lifetime of the device, and is reported as a worst-case percentage change in sensitivity over lifetime at
25°C.

7.1.2 Offset Error and Offset Error Drift

Offset error is the deviation from the ideal output with zero input current and most often limits measurement
accuracy at low input current levels. Offset error can be referred to the output as offset voltage error or referred
to the input as offset current error. When divided by device sensitivity, S, output voltage offset error Vg is input
referred as input current offset error log (see Equation 4). Offset error referred to the input (RTI) allows for more
direct comparisons or offset error with input current. Regardless of whether offset error is referred to the input as

current offset error lgg, or to the output as voltage offset error Vg, offset error is a single error source and must
only be included once in either input-referred or output-referred error calculations.

%
los = —o& 4)

As shown in Figure 7-1, the output voltage offset error Voe of the TMCS1133 is the difference between the zero
current output voltage Voytoa and the zero current output reference voltage Vrer (see Equation 5).

VoE = Vour, 0a — VREF (%)
The output offset error Vog includes magnetic offset error in the Hall sensor, offset voltage error in the signal

chain, and offset error in the internal zero current output reference voltage Vggr.

Offset drift is the change in the offset as a function of temperature T. Output offset drift is reported in pV/°C. To
calculate offset error at any given temperature, multiply the offset drift by the change in temperature and add that
value to the offset error at 25°C (see Equation 6).

VoE, at = VoE, 25°c + (VoE, drift X AT) (6)

where

*  VoE grift is the output voltage offset drift with temperature in uV/°C.
* AT is the change in device tem