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AMC3301 Precision, £250mV Input, Reinforced Isolated Amplifier
With Integrated DC/DC Converter

1 Features

» 3.3V or 5V single supply with integrated DC/DC

converter

» +250mV input voltage range optimized for current

measurement using shunt resistors
* Fixed gain: 8.2
* Low DC errors:
— Offset voltage: £150pV (max)
— Offset drift: £1uyV/°C (max)
— Gain error: £0.2% (max)
— Gain error drift: £40ppm/°C (max)
Nonlinearity: £0.04% (max)
. ngh CMTI: 85kV/us (min)
» System-level diagnostic features

¢« Meets CISPR-11 and CISPR-25 EMI standards

« Safety-related certifications:

— 6000Vpk reinforced isolation per DIN EN IEC

60747-17 (VDE 0884-17)

— 4250VRys isolation for 1 minute per UL1577

» Fully specified over the extended industrial

temperature range: —40°C to +125°C
2 Applications

+ Isolated shunt-based current sensing in:

— Protection relays

— Motor drives

— Power supplies

— Photovoltaic inverters

3 Description

The AMC3301 is a precision, isolated amplifier
optimized for shunt-based current measurements.
The fully integrated, isolated DC/DC converter allows
single-supply operation from the low-side of the
device, which makes the device a unique solution
for space-constrained applications. The reinforced
capacitive isolation barrier is certified according to
DIN EN IEC 60747-17 (VDE 0884-17) and UL1577
and supports a working voltage of up to 1.2kVgrus.

The isolation barrier separates parts of the system
that operate on different common-mode voltage levels
and protects the low-voltage side from hazardous
voltages and damage.

The input of the AMC3301 is optimized for direct
connection to a low-impedance shunt resistor or other,
low-impedance voltage source with low signal levels.
The excellent DC accuracy and low temperature drift
supports accurate current measurements over the
extended industrial temperature range from —40°C to
+125°C.

The integrated DC/DC converter fault-detection and
diagnostic output pin of the AMC3301 simplify
system-level design and diagnostics.

Package Information
PART NUMBER PACKAGE(" PACKAGE SIZE®

AMC3301 DWE (SOIC, 16) |10.3mm x 10.3mm

(1)  For more information, see the Mechanical, Packaging, and
Orderable Information.

(2) The package size (length x width) is a nominal value and
includes pins, where applicable.
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4 Pin Configuration and Functions
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Figure 4-1. DWE Package, 16-Pin SOIC, Top View

Table 4-1. Pin Functions

PIN
TYPE DESCRIPTION

NO. NAME

1 DCDC_OuUT Power High-side output of the isolated DC/DC converter; connect this pin to the HLDO_IN pin.(")

2 DCDC_HGND | High-side power ground H|gh-5|d(_e ground reference for the isolated DC/DC converter; connect this pin to the
HGND pin.

HLDO_IN Power Input of the high-side LDO; connect this pin to the DCDC_OUT pin.(
NC — No internal connection; connect this pin to HGND or leave this pin unconnected.
HLDO_OuUT Power Output of the high-side LDO.(")

6 INP Analog input Nopmvertmg analog mput.'Elther INP or;NN must have a DC current path to HGND to
define the common-mode input voltage.(?)

7 INN Analog input Inverting analog mplut. Either INonr INN must have a DC current path to HGND to define
the common-mode input voltage.@

8 HGND High-side signal ground | High-side analog ground; connect this pin to the DCDC_HGND pin.

9 GND Low-side signal ground |Low-side analog ground; connect this pin to the DCDC_GND pin.

10 OUTN Analog output Inverting analog output.

11 OUTP Analog output Noninverting analog output.

12 VDD Low-side power Low-side power supply.(!)

13 LDO OUT Power Output of the low-side LDO; conr_]ect_ th|s1p|n to the DCDC_IN pin. The output of the LDO

- must not be loaded by external circuitry.(!)

14 DIAG Digital output Active-low, open-draln statgs indicator output; 'conne<':t th'IS pin to the pullup supply (for
example, VDD) using a resistor or leave this pin floating if not used.

15 DCDC_GND Low-side power ground I‘;i%w-yde ground reference for the isolated DC/DC converter; connect this pin to the GND

16 DCDC_IN Power Low-side input of the isolated DC/DC converter; connect this pin to the LDO_OUT pin.(")

(1)
@)

See the Power Supply Recommendations section for power-supply decoupling recommendations.
See the Layout section for details.
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5 Specifications
5.1 Absolute Maximum Ratings

see (1)
MIN MAX| UNIT
Power-supply voltage VDD to GND -0.3 6.5 \%
Analog input voltage INP, INN HGND -6 VHLpo out* 0.5 \%
Analog output voltage OUTP, OUTN GND -0.5 VDD + 0.5 \Y
Digital output voltage DIAG GND -0.5 6.5 \Y
Input current Continuous, any pin except power-supply pins -10 10 mA
Temperature Junction, T, 150 °c
Storage, Tsyg -65 150

(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

5.2 ESD Ratings

VALUE UNIT

Human body model (HBM), per ANSI/ESDA/JEDEC JS-001() | £2000

V(esp) Electrostatic discharge Charged-device model (CDM), per per ANSI/ESDA/JEDEC £1000 v
JS-002(2)
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
5.3 Recommended Operating Conditions
over operating ambient temperature range (unless otherwise noted)
\ |  MIN  NOM  MAX| UNIT
POWER SUPPLY
VDD Low-side power supply ‘VDD to GND \ 3 3.3 5.5\ Vv
ANALOG INPUT
Vciipping | Differential input voltage before clipping output ViN = Vine — Vinn +320 mV
VEsr Specified linear differential full-scale voltage ViN = Vine = Vinn -250 250 mV
Absolute common-mode input voltage (V) (Vine + Vinn) / 2 to HGND -2 VhLbo_ouT \%
Vem Operating common-mode input voltage (Vinp + Vinn) / 2 to HGND -0.16 1 \%
ANALOG OUTPUT
oo or
CLoao | Capacitive load SGL:; z :gsci;?amévv“m”t any 250 pF
RLoap Resistive load On OUTP or OUTN to GND2 10 1 kQ
DIGITAL OUTPUT
‘ Pull-up supply-voltage for DIAG pin ‘ 0 VDD‘ \Y
TEMPERATURE RANGE
Ta ‘Specified ambient temperature ‘ -40 125‘ °C

(1) Steady-state voltage supported by the device in case of a system failure. See specified common-mode input voltage V¢ for normal
operation. Observe analog input voltage range as specified in the Absolute Maximum Ratings table.
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5.4 Thermal Information

Reycpoty |Junction-to-case (bottom) thermal resistance

AMC3301
THERMAL METRIC(") DWE (SOIC) UNIT

16 PINS
Rgya Junction-to-ambient thermal resistance 73.5 °C/W
Reyc(top) |Junction-to-case (top) thermal resistance 31 °C/W
Rgus Junction-to-board thermal resistance 44 °C/W
Wyt Junction-to-top characterization parameter 16.7 °C/W
WiB Junction-to-board characterization parameter 42.8 °C/W
n/a °C/W

M

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

report.

5.5 Power Ratings

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VDD =55V 231

Pp Maximum power dissipation mW
VDD =3.6 V 151
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5.6 Insulation Specifications

over operating ambient temperature range (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS VALUE UNIT
GENERAL
CLR External clearance (1) Shortest pin-to-pin distance through air >8 mm
CPG External creepage (") Shortest pin-to-pin distance across the package surface 28 mm
Minimum internal gap (internal clearance - capacitive signal isolation) 221
DTI Distance through the insulation um
Minimum internal gap (internal clearance - transformer power isolation) 2120
CTI Comparative tracking index DIN EN 60112 (VDE 0303-11); IEC 60112 2600 \Y
Material group According to IEC 60664-1 |
Overvoltage category Rated mains voltage < 600 Vrus -1
per IEC 60664-1 Rated mains voltage < 1000 Vrys I-11
DIN EN IEC 60747-17 (VDE 0884-17)(2)
Maximum repetitive peak isolation
ViorMm voltage At AC voltage 1700 Vpk
v Maximum-rated isolation At AC voltage (sine wave) 1200 VRrMs
I0WM ;
working voltage At DC voltage 1700 Vpe
v Maximum transient V1esT = Viotm, t = 60s (qualification test), 6000 v,
10T™ isolation voltage Vrest = 1.2 X Viorm, t = 15 (100% production test) PK
Vive Maximum impulse voltage(®) Tested in air, 1.2/50us waveform per IEC 62368-1 7700 Vpk
Y Maximum surge Tested in oil (qualification test), 10000 v
I0SM isolation voltage) 1.2/50ps waveform per IEC 62368-1 PK
Method a, after input/output safety test subgroups 2 and 3, <5
Vod(ini) = VioTms tini = 608, Vpgm) = 1.2 X Viorw, tm = 10s -
Method a, after environmental tests subgroup 1, <5 oC
5 Vod(ini) = VioT™s tini = 608, Vpdm) = 1.6 X Viorm, tmn = 10's
pd Apparent charge®) — ;
Method b1, at preconditioning (type test) and routine test, <5
Vpd(ini) =1.2x VIOTM! tini =1s, Vpd(m) =1.875 x VIORM! tm =1s
Method b2, at routine test (100% production)(?), <5 bC
Vod(ini) = Vpdm) = 1.2 X Viotm, tini = tn = 18 B
Barrier capacitance, _ -
Cio input to OUtpUt(G) V|0 = 0.5 Vpp at 1IMHz =45 pF
Vio =500V at Tp = 25°C >10"2
Insulation resistance, _ o ° 1
Rio input to output®) Vio =500 V at 100°C < Tp < 125°C >10 Q
Vio =500V at Tg = 150°C >10°
Pollution degree 2
Climatic category 40/125/21
uUL1577
) . . V1est = Viso, t = 60 s (qualification test),
Viso Withstand isolation voltage Vresr = 1.2 % Viso, t = 1 5 (100% production test) 4250 VRMs

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

(2) This coupler is suitable for safe electrical insulation only within the safety ratings. Compliance with the safety ratings must be ensured
by means of suitable protective circuits.

(3) Testing is carried out in air to determine the surge immunity of the package.

(4) Testing is carried in oil to determine the intrinsic surge immunity of the isolation barrier.

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

(6) All pins on each side of the barrier are tied together, creating a two-pin device.

(7) Either method b1 or b2 is used in production.
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5.7 Safety-Related Certifications

VDE

UL

DIN EN IEC 60747-17 (VDE 0884-17),

EN IEC 60747-17,

DIN EN IEC 62368-1 (VDE 0868-1),

EN IEC 62368-1,

IEC 62368-1 Clause : 5.4.3;5.4.4.4;5.4.9

Recognized under 1577 component recognition and
CSA component acceptance NO 5 programs

Reinforced insulation

Single protection

Certificate number: 40040142

File number: E181974

5.8 Safety Limiting Values

Safety limiting (') intends to minimize potential damage to the isolation barrier upon failure of input or output circuitry. A failure
ofthe I/O can allow low resistance to ground or the supply and, without current limiting, dissipate sufficient power to overheat
the die and damage the isolation barrier potentially leading to secondary system failures.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Reya = 73.5°C/W, VDD =55V, 309
) T,=150°C, Tp =25°C
Is Safety input, output, or supply current mA
Reya = 73.5°C/W, VDD = 3.6 V, 472
T,=150°C, Tp =25°C
) Regya = 73.5°C/W,
Ps Safety input, output, or total power T,=150°C, T = 25°C 1700 mW
Ts Maximum safety temperature 150 °C

(1) The maximum safety temperature, Tg, has the same value as the maximum junction temperature, T, specified for the device. The Ig
and Pg parameters represent the safety current and safety power, respectively. Do not exceed the maximum limits of Is and Ps. These

limits vary with the ambient temperature, Ta.

The junction-to-air thermal resistance, Rgja, in the Thermal Information table is that of a device installed on a high-K test board for
leaded surface-mount packages. Use these equations to calculate the value for each parameter:
T, =Ta + Rgya x P, where P is the power dissipated in the device.

Tymax) = Ts = Ta + Rgya % Ps, where T jmay) is the maximum junction temperature.

Ps = lg X VDDyax, Where VDD o« is the maximum low-side voltage.
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5.9 Electrical Characteristics

minimum and maximum specifications apply from T, = —40°C to +125°C, VDD = 3.0 V to 5.5V INP = -250 mV to +250 mV,
INN = HGND = 0V, and the external components listed in the Typical Application section; typical specifications are at Tp =
25°C, and VDD = 3.3 V (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
ANALOG INPUT
Rin Single-ended input resistance INN = HGND 19 Q
RinD Differential input resistance 22
Is Input bias current INP = INN = HGND; lig = (lig + —41 -30 24 pA
lsn) /2
TClg Input bias current drift 0.8 nA/°C
lio Input offset current lio = [ligp — lignl 1.4 nA
Cin Single-ended input capacitance INN = HGND, f)\ = 275 kHz 2 .
CinD Differential input capacitance fin =275 kHz 1 P
ANALOG OUTPUT
Nominal gain 8.2 VIV
VeMout Common-mode output voltage 1.39 1.44 1.49 \
e : Vout = (Voutp — Voutn);
Y Clipping differential output voltage +2.49 \%
CLiPout PPIng P & [Vinl = IVine = ViINNI > Veiipping
Vout = (Youte— VouTn);
VEailsafe Failsafe differential output voltage Vbebe_out < Vbepeuys 0f -2.57 -2.5 \%
VHLpo_out S VHLbouv
BW Output bandwidth 290 334 kHz
Rout Output resistance On OUTP or OUTN 0.2 Q
On OUTP or OUTN, sourcing or
Output short-circuit current sinking, INP = INN = HGND, outputs 14 mA
shorted to either GND or VDD
CMTI Common-mode transient immunity ||HGND — GND| = 2 kV 85 135 kV/us
ACCURACY
Vos Input offset voltage(") Ta = 25°C, INP = INN = HGND -0.15 +0.02 0.15 mV
TCVos Input offset drift(!) () 4) —1 +0.15 1| uv/eC
Eg Gain error(!) Ta=25°C -0.2% 10.04% 0.2%
TCEg Gain error drift(") (6) —40 +6 40| ppm/°C
Nonlinearity(!) -0.04% +0.002% 0.04%
Nonlinearity drift(!) 0.9 ppm/°C
VIN =0.5 Vpp, fIN =1 kHZ, BW =10
) ) ) kHz, 10 kHz filter 80 85
SNR Signal-to-noise ratio dB
VN = 0.5 Vpp, f|N =10 kHz, 67 71
BW =100 kHz, 1 MHz filter
- . Vin = 0.5 Vpp, fiy = 10 kHz,
@3) IN IN .
THD Total harmonic distortion BW = 100 kHy 85 dB
. INP = INN = HGND, fjy = 0 Hz,
Output noise BW = 100 kHz 300 MVRMS
fin = 0 HZ, Vom min < Vom = Vom max -97
CMRR Common-mode rejection ratio fin = 10 kHz, Vem min < Vom < Vem o8 dB
max
VDD from 3.0 V to 5.5V, at dc, input
-109
referred
PSRR Power-supply rejection ratio INP = INN = HGND, VDD from 3.0 dB
Vto 5.5V, 10 kHz /100 mV ripple, -98
input referred
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5.9 Electrical Characteristics (continued)

minimum and maximum specifications apply from Tp = —40°C to +125°C, VDD = 3.0 Vt0 5.5V INP = -250 mV to +250 mV,
INN = HGND = 0V, and the external components listed in the Typical Application section; typical specifications are at Ty =
25°C, and VDD = 3.3 V (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
DIGITAL OUTPUT (DIAG)
VoL Low-level output voltage Isink= 4 MmA 80 250 mV
ke Open-drain output leakage current  |VDD = 5V 5 100 nA
POWER SUPPLY
. no external load on HLDO 27.5 40
IDD Low-side supply current mA
1 mA external load on HLDO 295 42
VDD analog undervoltage detection | VDD rising 2.9
VDDyy - \
threshold VDD falling 2.8
VDD rising 2.5
VDDpor VDD digital reset threshold - \%
VDD falling 24
Vpepe_out |DCDC output voltage DCDC_OUT to HGND 3.1 3.5 4.65 \Y
VS DCDC output undervoltage detection DCDC output falling 21 2.5 v

threshold voltage

HLDO to HGND, 4 mA external load,

VHLDO_OUT H|gh-$|de LDO output voltage VDD > 3.6 V 3 3.2 3.4 \Y
High-side LDO output undervoltage .
VHLDOW | gstection threshold voltage HLDO output falling 2.4 26 v
3V <VDD < 3.6V, load connected
from HLDO_OUT to HGND, non- 1 mA
| High-side supply current for auxiliary | SWitching
: circuitry 3.6V <VDD <55V, load connected
from HLDO_OUT to HGND, non- 4.0 mA
switching
tas Analog settling time VDD step t0 3.0 V, to OUTP and 0.9 1.4 ms

OUTN valid, 0.1% settling

(1)  The typical value includes one standard deviation ("sigma") at nominal operating conditions.

(2) This parameter is input referred.

(3) THD is the ratio of the rms sum of the amplitues of first five higher harmonics to the amplitude of the fundamental.

(4) Offset error temperature drift is calculated using the box method, as described by the following equation:
TCVos = (Vosmax - Vos,min) / TempRange where Vg max and Vog win refer to the maximum and minimum Vg values measured
within the temperature range (-40 to 125°C).

(56) Gain error temperature drift is calculated using the box method, as described by the following equation:
TCEg (ppm) = ((Eg,max - Egmin) / TempRange) x 10 where Eg,max and Eg min refer to the maximum and minimum Eg values (in %)
measured within the temperature range (40 to 125°C).

Copyright © 2025 Texas Instruments Incorporated Submit Document Feedback 9
Product Folder Links: AMC3301


https://www.ti.com
https://www.ti.com/product/AMC3301
https://www.ti.com/lit/pdf/SBAS917
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAS917C&partnum=AMC3301
https://www.ti.com/product/amc3301?qgpn=amc3301

13 TEXAS

AMC3301 INSTRUMENTS
SBAS917C — AUGUST 2019 — REVISED MAY 2025 www.ti.com

5.10 Switching Characteristics

over operating ambient temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
t Output signal rise time 1.3 us
te Output signal fall time 1.3 us
Vinx to Vourx signal delay (50% — 10%) | Unfiltered output 1 1.5 us
Vinx to Voutx signal delay (50% — 50%) | Unfiltered output 1.6 21 us
Vnx o VouTx signal delay (50% — 90%) | Unfiltered output 25 3 us

5.11 Timing Diagram

250 mV
INP - INN 0
—250 mV
OUTN
_________________________________________________ Vemout

OUTP

[ 4—50% - 10%—P,

4—50% - 50%

4—50% - 90 Y%o—P|

Figure 5-1. Rise, Fall, and Delay Time Waveforms
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5.12 Insulation Characteristics Curves
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Figure 5-2. Thermal Derating Curve for Safety-Limiting Current | Figure 5-3. Thermal Derating Curve for Safety-Limiting Power
per VDE per VDE
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Figure 5-4. Reinforced Isolation Capacitor Lifetime Projection
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5.13 Typical Characteristics
at VDD = 3.3V, INP = -250 mV to +250 mV, INN = HGND = 0V, and fjy = 10 kHz (unless otherwise noted)
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Figure 5-5. Input Bias Current vs Common-Mode Input Voltage Figure 5-6. Input Bias Current vs Supply Voltage
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Figure 5-7. Input Bias Current vs Temperature Figure 5-8. Output Voltage vs Input Voltage
1.49 1.49
1.48 1.48
1.47 1.47
1.46 1.46
E 1.45 g 1.45
3 1.44 3 1.44
3 3
> 143 > 143
1.42 1.42
1.41 1.41
1.4 1.4
1.39 1.39
3 3.5 4 4.5 5 5.5 40 25 -10 5 20 35 50 65 80 95 110 125
VDD (V) Temperature (°C)
Figure 5-9. Output Common-Mode Voltage vs Supply Voltage Figure 5-10. Output Common-Mode Voltage vs Temperature
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5.13 Typical Characteristics (continued)

at VDD = 3.3V, INP = -250 mV to +250 mV, INN = HGND = 0V, and fjy = 10 kHz (unless otherwise noted)

VDD (V)

Figure 5-15. Input Offset Voltage vs Supply Voltage
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1 10 100 1000 1 10 100 1000
fin (kHz) fin (kHz)
Figure 5-11. Normalized Gain vs Input Frequency Figure 5-12. Output Phase vs Input Frequency
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Figure 5-13. Output Bandwidth vs Supply Voltage Figure 5-14. Output Bandwidth vs Temperature
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Figure 5-16. Input Offset Voltage vs Temperature

Copyright © 2025 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: AMC3301


https://www.ti.com
https://www.ti.com/product/AMC3301
https://www.ti.com/lit/pdf/SBAS917
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAS917C&partnum=AMC3301
https://www.ti.com/product/amc3301?qgpn=amc3301

13 TEXAS
AMC3301 INSTRUMENTS
SBAS917C — AUGUST 2019 — REVISED MAY 2025 www.ti.com

5.13 Typical Characteristics (continued)
at VDD = 3.3V, INP = -250 mV to +250 mV, INN = HGND = 0V, and fjy = 10 kHz (unless otherwise noted)
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Figure 5-17. Gain Error vs Supply Voltage Figure 5-18. Gain Error vs Temperature
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Figure 5-19. Nonlinearity vs Input Voltage Figure 5-20. Nonlinearity vs Supply Voltage
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Figure 5-21. Nonlinearity vs Temperature Figure 5-22. Signal-to-Noise Ratio vs Input Voltage
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5.13 Typical Characteristics (continued)

at VDD = 3.3V, INP = -250 mV to +250 mV, INN = HGND = 0V, and fjy = 10 kHz (unless otherwise noted)

80 80
775 775
75 75
__ 725 __ 725
m [an]
o / R — ——
c 70 c 70
& &
67.5 67.5
65 65
—— Device 1
62.5 62.5 —— Device 2
Device 3
60 60
3 3.5 4 4.5 5 5.5 40 -25 -10 5 20 35 50 65 80 95 110 125
VDD (V) Temperature (°C)
VlN =0.5 Vppr fIN =10 kHz VIN =05 Vpp, fIN =10 kHz
Figure 5-23. Signal-to-Noise Ratio vs Supply Voltage Figure 5-24. Signal-to-Noise Ratio vs Temperature
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Figure 5-25. Total Harmonic Distortion vs Supply Voltage

Figure 5-26. Total Harmonic Distortion vs Temperature
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Figure 5-27. Input-Referred Noise Density vs Frequency
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Figure 5-28. Common-Mode Rejection Ratio vs Input Frequency
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5.13 Typical Characteristics (continued)
at VDD = 3.3V, INP = -250 mV to +250 mV, INN = HGND = 0V, and fjy = 10 kHz (unless otherwise noted)
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Figure 5-29. Common-Mode Rejection Ratio vs Temperature Figure 5-30. Power-Supply Rejection Ratio vs Ripple Frequency
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Figure 5-31. Supply Current vs Supply Voltage Figure 5-32. Supply Current vs Temperature
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Figure 5-33. High-Side LDO Line Regulation Figure 5-34. Output Rise and Fall time vs Supply Voltage
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5.13 Typical Characteristics (continued)
at VDD = 3.3V, INP = -250 mV to +250 mV, INN = HGND = 0V, and fjy = 10 kHz (unless otherwise noted)
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Figure 5-35. Output Rise and Fall Time vs Temperature Figure 5-36. V\\ to Vour Signal Delay vs Supply Voltage
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6 Detailed Description
6.1 Overview

The AMC3301 is a fully differential, precision, isolated amplifier with a fully integrated DC/DC converter that
can supply the device from a single 3.3-V or 5-V voltage supply on the low-side. The input stage of the device
consists of a fully differential amplifier that drives a second-order, delta-sigma (A%) modulator. The modulator
uses an internal voltage reference and clock generator to convert the analog input signal to a digital bitstream.
The drivers (termed TX in the Functional Block Diagram) transfer the output of the modulator across the isolation
barrier that separates the high-side and low-side voltage domains. As shown in the Functional Block Diagram,
the received bitstream and clock are synchronized and processed by a fourth-order analog filter on the low-side
and presented as a differential output of the device

The signal path is isolated by a double capacitive silicon dioxide (SiO,) insuation barrier, whereas power
isolation uses an on-chip transformer separated by a thin-film polymer as the insulating material.

6.2 Functional Block Diagram
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6.3 Feature Description
6.3.1 Analog Input

The differential amplifier input stage of the AMC3301 feeds a second-order, switched-capacitor, feed-forward
AY modulator. The gain of the differential amplifier is set by internal precision resistors with a differential input
impedance of Ryp. The modulator converts the analog signal into a bitstream that is transferred across the
isolation barrier, as described in the Data Isolation Channel Signal Transmission section.

There are two restrictions on the analog input signals (INP and INN). First, if the input voltages Vinp OF VNN
exceed the range specified in the Absolute Maximum Ratings table, the input current must be limited to the
absolute maximum value, because the device input electrostatic discharge (ESD) diodes turns on. In addition,
the linearity and parametric performance of the device are ensured only when the analog input voltage remains
within linear full-scale range (Vesr) and within the common-mode input voltage range (Vcpm) as specified in the
Recommended Operating Condlitions table.
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6.3.2 Data Isolation Channel Signal Transmission

The AMC3301 uses an on-off keying (OOK) modulation scheme, as shown in Figure 6-1, to transmit the
modulator output bitstream across the capacitive SiO,-based isolation barrier. The transmit driver (TX) shown
in the Functional Block Diagram transmits an internally generated, high-frequency carrier across the isolation
barrier to represent a digital one and does not send a signal to represent a digital zero. The nominal frequency of
the carrier used inside the AMC3301 is 480 MHz.

The receiver (RX) on the other side of the isolation barrier recovers and demodulates the signal and produces
the output. The AMC3301 transmission channel is optimized to achieve the highest level of common-mode
transient immunity (CMTI) and lowest level of radiated emissions caused by the high-frequency carrier and

RX/TX buffer switching.
Internal Clock _I__I__I_ | | | | | | _I__I__I_

Modulator Bitstream
on High-side

Signal Across Isolation Barrier—mm—mm_wmmvw_mm—
Recovered Sigal
on Low-side

Figure 6-1. OOK-Based Modulation Scheme
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6.3.3 Analog Output

The AMC3301 offers a differential analog output comprised of the OUTP and OUTN pins. For differential input
voltages (Vinp — Vinn) in the range from —250 mV to +250 mV, the device provides a linear response with a
nominal gain of 8.2. For example, for a differential input voltage of 250 mV, the differential output voltage (Voytp
—Voutn) is 2.05 V. At zero input (INP shorted to INN), both pins output the same common-mode output voltage
Vemout, @S specified in the Electrical Characteristics table. For absolute differential input voltages greater than
250 mV but less than 320 mV, the differential output voltage continues to increase in magnitude but with reduced
linearity performance. The outputs saturate at a differential output voltage of V¢ pout @s shown in Figure 6-2 if

the differential input voltage exceeds the Vcjipping Value.

Maximum input range before clipping (Vciipping)

<
<

Linear input range (Vesr)
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i /
~_ Voure i . A R
< T >
| |
-320mV | 0 1 320 mV
—-250 mV 250 mV

Differential Input Voltage (Vine — Vinn)

Figure 6-2. Output Behavior of the AMC3301

The AMC3301 provides a fail-safe output that simplifies diagnostics on system level. Figure 6-2 shows the
fail-safe mode, in which the AMC3301 outputs a negative differential output voltage that does not occur under

normal operating conditions. The fail-safe output is active in two cases:

» The low-side does not receive data from the high-side (for example, because of a loss of power on the high

side).

* The high-side DC/DC output voltage (DCDC_OUT) or the high-side LDO output voltage (HLDO_OUT) drop

below their respective undervoltage detection thresholds (brown-out).

Use the maximum Vgp  sare Voltage specified in the Electrical Characteristics table as a reference value for the

fail-safe detection on the system level.
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6.3.4 Isolated DC/DC Converter

The AMC3301 offers a fully integrated isolated DC/DC converter that includes the following components as

illustrated in the Functional Block Diagram:

* Low-dropout regulator (LDO) on the low-side to stabilize the supply voltage VDD that drives the low-side of
the converter. This circuit does not output a constant voltage and is not intended for driving any external load.

* Lows-side full-bridge inverter and drivers

* Laminate-based, air-core transformer for high-immunity to magnetic fields

» High-side full-bridge rectifier

» High-side LDO to stabilize the output voltage of the DC/DC converter for high analog performance of the
signal path. The high-side LDO outputs a constant voltage and can provide a limited amount of current to
power external circuitry.

The DC/DC converter uses a spread-spectrum clock generation technique to reduce the spectral density of
the electromagnetic radiation. The resonator frequency is synchronized to the operation of the A~ modulator to
minimize the interference with data transmission and support the high analog performance of the device.

The architecture of the DC/DC converter is optimized to drive the high-side circuitry of the AMC3301 and can
source up to Iy of additional DC current for an optional auxiliary circuit such as an active filter, preamplifier, or
comparator. Iy is specified in the Electrical Characteristics table as a DC, non-switching current.

6.3.5 Diagnostic Output

The open-drain DIAG pin can be monitored to confirm the device is operational and the output voltage is valid.
As shown in Figure 6-3, during power-up, the DIAG pin is actively held low until the high-side supply is in
regulation and the device operates properly. During normal operation, the DIAG pin is in high-impedance (Hi-Z)
state and is pulled high through an external pullup resistor. The DIAG pin is actively pulled low if:

* The low-side does not receive data from the high-side (for example, because of a loss of power on the high
side). In this case, the amplifier outputs are driven to the VgaLsare value that is shown in Figure 6-2.

* The high-side DC/DC output voltage (DCDC_OUT) or the high-side LDO output voltage (HLDO_OUT) drop
below their respective undervoltage detection thresholds (brown-out). In this case, the low-side may still
receive data from the high-side but the data may not be valid. The amplifier outputs are driven to the
VEalLsaFe Value that is shown in Figure 6-2.

Normal Normal

DIAG Power-up Operation High-side supply undervoltage Operation

Figure 6-3. DIAG Output Under Different Operating Conditions

During normal operation, the DIAG pin is in a high-impedance state. Connect the DIAG pin to a pullup resistor or
leave open if not used.

6.4 Device Functional Modes

The AMC3301 is operational when the power supply VDD is applied, as specified in the Recommended
Operating Conditions table.
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7 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification, and
Tl does not warrant its accuracy or completeness. Tl's customers are responsible for determining
suitability of components for their purposes. Customers should validate and test their design
implementation to confirm system functionality.

7.1 Application Information

The low input voltage range, low nonlinearity, and low temperature drift make the AMC3301 a high-performance
solution for industrial applications where shunt-based current sensing with high common-mode voltage levels is
required.

7.2 Typical Application

The AMC3301 is ideally suited for shunt-based current sensing applications where accurate current monitoring is
required in the presence of high common-mode voltages. The AMC3301 integrates an isolated power supply for
the high-voltage side and therefore makes the device particularly easy to use in applications that do not have a
high-side supply readily available or where a high-side supply is referenced to a different ground potential than
the signal to be measured.

Figure 7-1 shows a simplified schematic of the AMC3301 in a solar inverter where the phase current is
measured on the grid-side of an LCL filter. Although the system offers a supply for the high-side gate driver,
there is a large common-mode voltage between the gate driver supply ground reference and the shunt resistor
on the other side of the LCL filter. Therefore, the gate driver supply is not suitable for powering the high-side
of an isolated amplifier that measures the voltage across the shunt. The integrated isolated power supply of the
AMC3301 solves that problem and enables current sensing at locations that is optimal for the system.

The diagram also shows the AMC3330 being used for sensing the AC output voltage.
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HGND GND

— GND

Figure 7-1. The AMC3301 in a Solar Inverter Application
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7.2.1 Design Requirements
Table 7-1 lists the parameters for this typical application.

Table 7-1. Design Requirements

PARAMETER VALUE
Supply voltage 33Vor5V
Voltage drop across the shunt for a linear response (VsyunT) +250 mV (maximum)

7.2.2 Detailed Design Procedure

The AMC3301 requires a single 3.3-V or 5-V supply on its low-side. The high-side supply is internally generated
by an integrated DC/DC converter as explained in the /solated DC/DC Converter section.

The ground reference (HGND) is derived from the terminal of the shunt resistor that is connected to the negative
input of the AMC3301 (INN). If a four-pin shunt is used, the inputs of the AMC3301 are connected to the inner
leads and HGND is connected to one of the outer shunt leads. To minimize offset and improve accuracy, set the
ground connection to a separate trace that connects directly to the shunt resistor rather than shorting HGND to
INN directly at the input to the device. See the Layout section for more details.

7.2.2.1 Shunt Resistor Sizing

Use Ohm's Law to calculate the voltage drop across the shunt resistor (Vsyynt) for the desired measured
current: Vsyunt = | X RsHunT -

Consider the following two restrictions to choose the proper value of the shunt resistor, RgyynT:

» The voltage drop caused by the nominal current range must not exceed the recommended differential input
voltage range: [Vsnuntl < [VEsrl
* The voltage drop caused by the maximum allowed overcurrent must not exceed the input voltage that causes

a clipping output: |Vsyuntl < [Vciippingl
7.2.2.2 Input Filter Design

Tl recommends placing an RC filter in front of the isolated amplifier to improve signal-to-noise performance of
the signal path. Design the input filter such that:

» The cutoff frequency of the filter is at least one order of magnitude lower than the sampling frequency
(20 MHz) of the AZ modulator
» The input bias current does not generate significant voltage drop across the DC impedance of the input filter
» The impedances measured from the analog inputs are equal
For most applications, the structure shown in Figure 7-2 achieves excellent performance.

AMC3301
DCDC OUT ||  DCDC_IN

DCDC_HGND || DCDC_GND

HLDOIN || DIAG
NC ‘| Lpo_ouT
HLDO_OUT || VDD
- 100 qonF ¥
= AM—— INP 5 ouTP
T T 5
o AN INN 5 OUTN
+ 100 5
HGND 5 GND

Figure 7-2. Differential Input Filter

Copyright © 2025 Texas Instruments Incorporated Submit Document Feedback 23
Product Folder Links: AMC3301


https://www.ti.com
https://www.ti.com/product/AMC3301
https://www.ti.com/lit/pdf/SBAS917
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAS917C&partnum=AMC3301
https://www.ti.com/product/amc3301?qgpn=amc3301

13 TEXAS
AMC3301 INSTRUMENTS
SBAS917C — AUGUST 2019 — REVISED MAY 2025 www.ti.com

7.2.2.3 Differential to Single-Ended Output Conversion

Figure 7-3 shows an example of a TLV6001 based signal conversion and filter circuit for systems using single-
ended-input ADCs to convert the analog output voltage into digital. With R1 = R2 = R3 = R4, the output voltage
equals (Voute — Voutn) + Vrer. Tailor the bandwidth of this filter stage to the bandwidth requirement of the
system. For most applications, R1 = R2 = R3 = R4 = 3.3 kQ and C1 = C2 = 330 pF yields good performance.

AMC3301
DCDC_OUT ||  DCDC_IN

DCDC_HGND || DCDC_GND

HLDOIN || DIAG
NC | Lbo_out I ct
HLDO OUT || VDD AanR2 4
INP : ouTP
e ADC |——» ToMcCU

NN ouT TLV6001
HGND GND — GND

VRer

_I:: GND

Figure 7-3. Connecting the AMC3301 Output to a Single-Ended Input ADC

For more information on the general procedure to design the filtering and driving stages of successive-
approximation-register (SAR) ADCs, see the 18-Bit, 1MSPS Data Acquisition Block (DAQ) Optimized for Lowest
Distortion and Noise reference guide and 18-Bit Data Acquisition Block (DAQ) Optimized for Lowest Power
reference guide, available for download at www.ti.com.

7.2.3 Application Curve

In frequency inverter applications, the power switches must be protected in case of an overcurrent condition.
To allow for fast powering off of the system, a low delay caused by the isolated amplifier is required. Figure
7-4 shows the typical full-scale step response of the AMC3301. Consider the delay of the required window
comparator and the MCU to calculate the overall response time of the system.

VOUTP
Z-VIN
c1 c3 : Timebase 0.00 ps|
100 mvidiv 500 mvidiv 500 mV/div 1.00 psidiv Mormal 1.450V
0.0 mV offset -1.000 V ofst -1.000 V ofst 20 kS 2GS/s Edge  Positive
Figure 7-4. Step Response of the AMC3301
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7.3 Best Design Practices

Do not leave the analog inputs INP and INN of the AMC3301 unconnected (floating) when the device is powered
up. If the device inputs are left floating, the input bias current may drive the inputs to a positive value that
exceeds the operating common-mode input voltage and the output of the device is undetermined.

Connect the negative input (INN) to the high-side ground (HGND), either by a hard short or through a resistive
path. A DC current path between INN and HGND is required to define the input common-mode voltage. Take
care not to exceed the input common-mode range as specified in the Recommended Operating Conditions table.
For best accuracy, route the ground connection as a separate trace that connects directly to the shunt resistor
rather than shorting AGND to INN directly at the input to the device. See the Layout section for more details.

The high-side LDO can source a limited amount of current (I4) to power external circuitry. Take care not to
overload the high-side LDO.

The low-side LDO does not output a constant voltage and is not intended for powering any external circuitry. Do
not connect any external load to the LDO_OUT pin.

7.4 Power Supply Recommendations

The AMC3301 is powered from the low-side power supply (VDD) with a nominal value of 3.3 V or 5 V. TI
recommends a low-ESR decoupling capacitor of 1 nF (C8 in Figure 7-5) placed as close as possible to the VDD
pin, followed by a 1-uF capacitor (C9) to filter this power-supply path.

The low-side of the DC/DC converter is decoupled with a low-ESR 100-nF capacitor (C4) positioned close to
the device between the DCDC_IN and DCDC_GND pins. Use a 1-yF capacitor (C2) to decouple the high side
in addition to a low-ESR, 1-nF capacitor (C3) placed as close as possible to the device and connected to the
DCDC_OUT and DCDC_HGND pins.

For the high-side LDO, use low-ESR capacitors of 1 nF (C6), placed as close as possible to the AMC3301,
followed by a 100-nF decoupling capacitor (C5).

The ground reference for the high-side (HGND) is derived from the terminal of the shunt resistor which is
connected to the negative input (INN) of the device. For best DC accuracy, use a separate trace to make this
connection instead of shorting HGND to INN directly at the device input. The high-side DC/DC ground terminal
(DCDC_HGND) is shorted to HGND directly at the device pins.

c21uF — | AMC3301 c4
™ 100 nF
C31nF o |— DCDC_OUT ||  DCDC_IN —
DCDC_HGND || DCDC_GND D
P 47 kQ
C1100 nF 1>—| |—< HLDOIN || DIAG > to uC (optional)
! C5 100 nF ¢—] NC ' Lpo_ouT cs co
P 1nF 1pF o
C61nF ¢ HLDO_OUT || VDD . 3.3V/5V supply
o caq  R2100 i L L
FBL 2> A INP i outp » to RC filter / ADC
5 s - B
o FB2 i INN OUTN » to RC filter / ADC
y R410Q C1010nF i
FB3 HGND 5 GND

Figure 7-5. Decoupling the AMC3301

Capacitors must provide adequate effective capacitance under the applicable DC bias conditions they
experience in the application. Multilayer ceramic capacitors (MLCC) typically exhibit only a fraction of their
nominal capacitance under real-world conditions and this factor must be taken into consideration when selecting
these capacitors. This problem is especially acute in low-profile capacitors, in which the dielectric field strength is
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higher than in taller components. Reputable capacitor manufacturers provide capacitance versus DC bias curves
that greatly simplify component selection.

The Best Practices to Attenuate AMC3301 Family Radiated Emissions EMI application note is available for
download at www.ti.com.

Table 7-2 lists components suitable for use with the AMC3301. This list is not exhaustive. Other components
may exist that are equally suitable (or better), however these listed components have been validated during the

development of the AMC3301.

Table 7-2. Recommended External Components

DESCRIPTION \ PART NUMBER MANUFACTURER SIZE (EIA, L x W)
VDD
c8 1 nF £ 10%, X7R, 50 V 12065C102KAT2A AVX 1206, 3.2 mm x 1.6 mm
Co 1 uF £ 10%, X7R, 25 V 12063C105KAT2A AVX 1206, 3.2 mm x 1.6 mm
DC/DC CONVERTER
C4 100 nF + 10%, X7R, 50 V. C0603C104K5RACAUTO Kemet 0603, 1.6 mm x 0.8 mm
c3 1 nF £ 10%, X7R, 50 V C0603C102K5RACTU Kemet 0603, 1.6 mm x 0.8 mm
c2 1 uF £ 10%, X7R, 25 V CGA3E1X7R1E105K080AC TDK 0603, 1.6 mm x 0.8 mm
HLDO
c1 100 nF + 10%, X7R, 50 V C0603C104K5RACAUTO Kemet 0603, 1.6 mm x 0.8 mm
cs 100 nF + 5%, NPO, 50 V/ C3216NPO1H104J160AA TDK 1206, 3.2 mm x 1.6 mm
c6 1 nF £ 10%, X7R, 50 V 12065C102KAT2A AVX 1206, 3.2 mm x 1.6 mm
FERRITE BEADS
FB1. 74269244182 Wurth Elektronik 0402, 1.0mm x 0.5mm
FB2, Ferrite bead(") BLM15HD182SH1 Murata 0402, 1.0mm x 0.5mm
FB3 BKH1005LM182-T Taiyo Yuden 0402, 1.0mm x 0.5mm

(1)  No ferrite beads are used for parametric validation.
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7.5 Layout

7.5.1 Layout Guidelines

Figure 7-6 shows a layout recommendation with the critical placement of the decoupling capacitors. The same
component reference designators are used as in the Power Supply Recommendations section. Decoupling
capacitors are placed as close as possible to the AMC3301 supply pins. For best performance, place the shunt
resistor close to the INP and INN inputs of the AMC3301 and keep the layout of both connections symmetrical.

To avoid causing errors in the measurement by the input bias currents of the AMC3301, connect the high-side
ground pin (HGND) to the INN-side of the shunt resistor. Use a separate trace in the layout to make this
connection to maintain equal currents in the INN and INP traces.

7.5.2 Layout Example
Clearance area, to be
kept free of any
conductive materials.
|
|
!
C3
[0 oY
o — To MCU /O (optional)
[Tcs]] | Amc3301
= INP :;: 3.3-V or 5-V supply
5 O n [E}O L To analog filter / ADC / MCU
é NN o [ wwmo |:I_ To analog filter / ADC / MCU
HGND [Trg3] i
Top Metal !
[ Inner or Bottom Layer Metal
O \Via

Figure 7-6. Recommended Layout of the AMC3301
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8 Device and Documentation Support

8.1 Device Support
8.1.1 Device Nomenclature

Texas Instruments, /solation Glossary

8.2 Documentation Support
8.2.1 Related Documentation

For related documentation, see the following:

« Texas Instruments, ISO72x Digital Isolator Magnetic-Field Immunity application report

» Texas Instruments, AMC3330 Precision, +1-V Input, Reinforced Isolated Amplifier data sheet

» Texas Instruments, TLV600x Low-Power, Rail-to-Rail In/Out, 1-MHz Operational Amplifier for Cost-Sensitive
Systems data sheet

« Texas Instruments, 18-Bit, 1-MSPS Data Acquisition Block (DAQ) Optimized for Lowest Distortion and Noise
reference guide

» Texas Instruments, 18-Bit, 1-MSPS Data Acquisition Block (DAQ) Optimized for Lowest Power reference
guide

8.3 Receiving Notification of Documentation Updates
To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper

right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

8.4 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

8.5 Trademarks

TI E2E™ is a trademark of Texas Instruments.
All trademarks are the property of their respective owners.

8.6 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A 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 very small parametric changes could cause the device not to meet its published
specifications.
8.7 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.
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9 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision B (May 2021) to Revision C (May 2025) Page
» Changed reinforced isolation safety-related certification from VDE V 0884-11 to DIN EN IEC 60747-17 (VDE
0884-17) throughOUE AOCUMENT.........eiiiiiiiiiiie ettt e et e e st e e e s st e e e e s assaeeeesansseeeesansseeeeaannsaeeannn 1
» Added analog output capacitive and resistive drive capability specification..............cccoccciiiiciiiiiiii e 4
* Added DIGITAL OUTPUT (DIAG) SPECIfICAtION........ueiiiiiiiiiie ettt e e e e e e enae e e e e nnes 4
» Updated Barrier capacitance specification from 3.5 pF t0 4.5 PF......uuuiiiiiiiiiiiiee e 6

Changed isolation standard from DIN VDE V 0884-11 (VDE V 0884-11) to DIN EN IEC 60747-17 (VDE
0884-17) and updated the Insulation Specifications and Safety-Related Certifications tables accordingly....... 7

* Added DIGITAL OUTPUT (DIAG) electrical SpeCifiCations............cueiiiciiiiieiiiiiie e 8
* Added VDDyy and VDDpR SPECIICALIONS. .....ciiiiiiiiiie ittt ettt e e e e e seee e e e e nnre e e e e enrae e e e e enneees 8
* Added IH specification for 3.6 VS VDD S 5.5 V.. 8
» Changed HLDO_OUT pin to LDO_OUT pin in Best Design Practices Section...............ccccoveeeiiiiiieeeiiiieenenns 25
Changes from Revision A (July 2020) to Revision B (May 2021) Page
« Changed Features section: changed Offset voltage and Offset drift sub-bullets in Low DC errors bullet,

rearranged bullets, added 1ast DUIIEt........ .o e e e e 1
« Changed target application from /solated voltage sensing to Isolated shunt-based current sensing in

W AYoT o) [ for= 11 o] g EI=1=Tox 1 o] o DUUUR O UTPR 1
* Changed Pin Configuration and FUNCEHONS SECHON..........c..uiiiiiiiiiie et 3
« Changed Absolute Maximum Ratings: changed max for DIAG pin from 5.5V 1t0 6.5 V.......ccconiiiiiiniii 4
« Changed overvoltage category for rated mains voltage < 600 V from I-IV to I-lll and for rated mains voltage

S 0OV o] o T I (o OSSR 6
» Changed output bandwidth (BW) (min) from 250 KHZ t0 290 KHZ............cccuiiiiiii e 8
» Changed Typical Characteristics section. Removed histograms, editorial changes............cccccocceiiiiiiiiinnn 12
* Changed Functional Block Diagram fIQUIE...........couiiiiiii it e e nineee e e 18
« Changed Data Isolation Channel Signal TranSmiSSION SECHON..........ccuuiiiiiiiiiiii e 19
o Changed Analog OUIDUE SECHION........cooi ittt e et e e s st e et e e s abbb e e e e s annnneeens 20
« Changed Diagnostic Output section: added DIAG Output Under Different Operating Conditions figure......... 21
*  Changed Typical APPlICAtION SECHON.........ooii ettt e e e e e e e e e e eeeeeeeaaaaeeeaan 22
» Changed Input Filter Design section: changed Differential Input Filter figure.............cccccooviiiiiiiieen e 23
« Added Differential to Single-Ended Output CONVErsion SECON. ...........cuueiiiiiiiiiii e 24
* Changed Step Response of the AMC330T fIQUIE........cooi it e e 24

Changed Power Supply Recommendations section: changed nominal value in the first sentence from 3.3 V
(or5V)x 10 Vto 3.3 Vor5 V, changed primary-side to low-side, secondary-side to high-side, and
Decoupling the AMCSI30T FIQUIE...... .ttt et e s et e e e e e e e e e e nba e e e e e aanrees 25
Changed Recommended Layout of the AMC330T fIQUIE........cooiiiiiiiiiiiiiee e 27

10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
AMC3301DWE Active Production SOIC (DWE) | 16 40 | TUBE Yes NIPDAU Level-3-260C-168 HR -40 to 125 AMC3301
AMC3301DWE.A Active Production SOIC (DWE) | 16 40 | TUBE Yes NIPDAU Level-3-260C-168 HR -40 to 125 AMC3301
AMC3301DWE.B Active Production SOIC (DWE) | 16 40 | TUBE = Call Tl Call Tl -40 to 125
AMC3301DWEG4 Active Production SOIC (DWE) | 16 40 | TUBE Yes NIPDAU Level-3-260C-168 HR -40 to 125 AMC3301
AMC3301DWEG4.A Active Production SOIC (DWE) | 16 40 | TUBE Yes NIPDAU Level-3-260C-168 HR -40 to 125 AMC3301
AMC3301DWEG4.B Active Production SOIC (DWE) | 16 40 | TUBE - Call Tl Call Tl -40 to 125

AMC3301DWER Active Production SOIC (DWE) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 AMC3301
AMC3301DWER.A Active Production SOIC (DWE) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 AMC3301
AMC3301DWER.B Active Production SOIC (DWE) | 16 2000 | LARGE T&R - Call Tl Call Tl -40 to 125

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
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and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF AMC3301 :

o Automotive : AMC3301-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
AMC3301DWER SolIC DWE 16 2000 330.0 16.4 |10.75] 107 | 2.7 12.0 | 16.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

AMC3301DWER SOIC DWE 16 2000 350.0 350.0 43.0

Pack Materials-Page 2
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TUBE

T - Tube
height L - Tubelength

< n
« Lt

A
A 4

\ 4

*
W - Tube |
> width
v

— B - Alignment groove width

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
AMC3301DWE DWE SO-MOD 16 40 506.98 12.7 4826 6.6
AMC3301DWE.A DWE SO-MOD 16 40 506.98 12.7 4826 6.6
AMC3301DWEG4 DWE SO-MOD 16 40 506.98 12.7 4826 6.6
AMC3301DWEG4.A DWE SO-MOD 16 40 506.98 12.7 4826 6.6

Pack Materials-Page 3



PACKAGE OUTLINE
DWEOO16A SOIC - 2.65 mm max height

SOIC

PIN 11D
AREA
14X [1.27]
=0 -
== -
I
10.5 —] ] 2X
10.1 8.69]
NOTES —
(I I
(I I
] — =t ‘
a - 031
8] 4 [ [0.250 [c]A® [BO | —=1 2.65 MAX
NOTE 4
/ P
/ '/ - \. 0.33
' ; 33 TYp
\\. N \ ) / \\ \[0.10
N o - f

N
SEE DETAIL A

GAGE PLANE

o“-s“g'ﬁ ‘L(&i

0.40 DETAIL A
(1.4) = TYPICAL

4223098/A 07/2016

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.

. Reference JEDEC registration MS-013.

w N

[0 8
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EXAMPLE BOARD LAYOUT

7755

14X (1.27) -

14X (1.27)

s

DWEOO16A SOIC - 2.65 mm max height
SOIC
SYMM SYMM
16X (2) ¢ SEE 16X (1.65) ¢ SEE
P ‘ DETAILS 11 ‘ / DETAILS
3 ! 16 - ! 16
R == wool 2|
: ‘ SYMM ‘ ‘ ‘ SYMM
————— T A S, = g
. e =
|
|

IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE

SCALE:4X

SOLDER MASK

METAL— /OPENING

NON SOLDER MASK
DEFINED

r=—0.07 MAX
ALL AROUND

SOLDER MASK DETAILS

SOLDER MASK

HV / ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

OPENING

r+— 0.07 MIN
ALL AROUND

SOLDER MASK
DEFINED

4223098/A 07/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on

board fabrication site.
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EXAMPLE STENCIL DESIGN
DWEOO16A SOIC - 2.65 mm max height

SOIC

16 /0
16X (0.6) 1 % 16X (0.6) T E

= N S = L
— =

— =

=

14X (1.27) — %

=

|
14X (1.27) - % |
; |

16X (2) ¢ 16X (1.65) ﬂ ¢

j1 | |1 \
|

| |

| |

| |

H

|

|

|

|

|

©
[ee)

i
j
noaonnnn

IPC-7351 NOMINAL HV / ISOLATION OPTION
7.3 mm CLEARANCE/CREEPAGE 8.1 mm CLEARANCE/CREEPAGE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:4X

4223098/A 07/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/lit/pdf/SZZQ076
https://www.ti.com
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