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DESCRIPTION

The ACS72x series is an open-loop Hall current sensing
chip that combines high accuracy, high bandwidth, high
response,high linearity, and low temperature drift. ACS72x
provides 0~50A large current measurement range.

ACS72x can also do -40 °C ~ 125 °C full temperature
range of typical sensitivity temperature dritt + 0.2% of the
performance indicators. It provides a new solution for the
high accuracy and high performance current sensor area.
ACS72x adapts to strong electromagnetic and high isolation
current detection environment.

In addition, ACS72x series products have passed ROHS
and other certifcations.

FEATURES

High Accuracy, Large Current

* 0~50A Current sensor

Low primary conductor resistance: 0.85mQ)

Typical Vor temperature drift: £2mV

. Typical sensitivity temperature drift: £0.2%
Typical linearity error: £0.1%

High Bandwidth, Fast Response

*  Typical bandwidth: 250kHz
Typical response time: 1.6us

High Anti-interference, High Isolation

* Differential Hall effectively resists external magnetic field

interference
Isolated voltage: 3000Vrms

. Compatible with 3.3V/5V power supply
Ratiometric/fixed output
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Figure 1. Typical Application Circuit Diagram
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PINOUT DIAGRAM
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Pinout Diagram

Number Name Description
12 1P+ Current flows into the chip, positive direction
34 IP- Current flows out of the chip, negative direction
5 GND Device ground terminal pin
6 FILTER Bandwidth setting pin
7 VOUT Analog output signal pin
8 VCC Device power supply terminal pin
SELECTION GUIDE
Part Number C;/l.llt[zlut Le(A) Sensitivity (mV/A) RMtS‘L TOperau?g Packing
ode V=3 3V(*=33) Vorm3V(*=3) ating | Temperature
ACST72XxLLCTR-05AB-T +5 264 400
ACST72xLLCTR-10AB-T £10 132 200
ACS72xLLCTR-20AB-T £20 66 100
ACS72XxLLCTR-30AB-T +30 44 66.7
ACST2xLLCTR-40AB-T | Ratiometric +40 33 50 ;SBE apd reel,
ACS72xLLCTR-50AB-T _[Output Mode | *50 26.4 40 3 -40°C to 125°C |7 PIEEES PEE
ACST72xLLCTR-10AU-T 10 264 400
ACS72xLLCTR-20AU-T 20 132 200
ACST2xLLCTR-30AU-T 30 88 1333
ACST72xLLCTR-40AU-T 40 66 100
ACST2xLLCTR-50AU-T 50 508 80

Note: Continuous testing at 25°C supports 50A, if the test range increases or the ambient temperature rises, please refer to the derating curve in application
manuals to take heat dissipation measures. Take 30A bipolar as an example, 20A and above have unipolar output mode with 5V supply, new range will be
added without notice

PART NUMBER SPECIFICATION
SACS724 - L LC TR- 50A B --T

Whether it contains lead
* T: Lead-free process
Output polarity
+ B: Bipolar
+ U: Unipolar
Current sensing range

Packing requirement: TR

Lead form

Temperature range
* L: -40~125°C

Product model
+ SACS725:33V
« SACS724:50V
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ABRMESH ACS72xLLCTR-xxXX-T-JSM

High-Accuracy, Hall-Effect-Based Current Sensor IC with Common-Mode Field Rejection

1. ABSOLUTE MAXIMUM RATINGS

Characteristic Symbol Unit Min. Typ. Max.
Supply Voltage Vee A4 -0.3 / 6.5
Output Current - mA -45 / 45
Proportional output Voutmes Vv 0.1 / V0.1
Storage temperature T °C -55 / 150
Operating Ambient Temperature T, °C -40 / 125
Maximum Junction Temperature e °C / / 165

Note: 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

2. ESD RATINGS

Characteristic Symbol Unit Notes Value
Human Body Model Vs kV ‘ +4
ESD between any two pins
Charged Device Model Veom kV +]
3. ISOLATION CHARACTERISTICS
Characteristic Symbol Unit Notes Value
Dielectric Surge Voltage Vsurae vV Test method refers to IEC61000-4-5, 1.2ps/50us waveform 4000
60s, 50Hz isolation withstand voltage parameters, according
‘ . o v to UL62368-1, test 3.6kV/1s before delivery to verify the
Dielectric Strength Test Voltage 150 Vis insulation performance, and verify the partial discharge is less 3000
than Spc.
‘ . ‘ Vix or Voo [Maximum approved working voltage for basic (single) 600
Vi PK cc pp g g g
Working Voltage for Basic Isolation WVBI Vi isolation according to UL60950-1 24
Creepage Dex mm Mlnlmum distance along package body from IP leads to 4
signal leads.
Comparative Tracking Index CTl A% Material Group 1I 400~599
4. FUNCTIONAL BLOCK DIAGRAM
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ABRMESH ACS72xLLCTR-xxXX-T-JSM

High-Accuracy, Hall-Effect-Based Current Sensor IC with Common-Mode Field Rejection

5. ELECTRICAL CHARACTERISTICS

T,=25°C, Vo=5V/3 3V, Cp=InF, C =InF, Cy~=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ. Max.
Sunnl | v ACS725 3 33 36
u Voltage cc v
ppy ToTe “ ACST24 45 5 55
no-load, V=3.3V / 75 10
Supply Current™*’ Iee mA -
no-load, V=5V / 10 15
Primary Conlec.l“E‘tor R, mo / / 12 /
Resistance
- T Chip power-on (V.>3.0V) | Vg, and Vg stable time
\ Note2 T PP cc » Your REF
Eower-On Time o ms Chip power-on (Vo>4.5V) | Vg and Vg stable time / ! /
Output Capacitive Load"™’ C. nF / / 1 10
Output Resistive Load™" R, kQ / 47 / /
Referir:;;&ef_,smnve Ry per kO / 10 / /
Output Voltage Range™**? Vs A% R =10kQ to V¢ or Vgup 0.1 / V0.1
Commgn ModNi: ield CMER dB / / 40 /
Rejection
Rise Time T. s ACS72xLLCTR-30AB-T / 12 /
Response Time Teesronse us ACS72xLLCTR-30AB-T / 1.6 /
Internal Bandwidth BW kHz ACS72xLLCTR-30AB-T / 250 /
Output Noise Vy mVrms ACS72xLLCTR-30AB-T , 8 /
Nonlinearity""' En % / / £0.1 +0.3
Fixed output, Bipolar, V=5V 249 25 251
Fixed output, Bipolar, V=3.3V 1.64 1.65 1.66
Reference Voltage™™' Vier \% Fixed output, Unipolar, V=5V 0.49 0.5 0.51
Ratiometric output, Bipolar / Veex0.5 /
Ratiometric output, Unipolar / Veex0.1 !
Ratiometric Output g o N )
Sensitivity Error™® ERR ) V=3.15~3.45V or V=4.75~5.25V / 0.6 /
T,=85°C ~ 125°C -1.0 +0.2 1.0
SenSIIlv[;Ti;ig?erﬂtme dSpre o T,=25°C ~ 85°C 0.8 +0.2 0.8
T,=-40°C ~ 25°C -1.0 +0.2 1.0
T,=25°C ~ 125°C -5 / 5
Offset Temperature Drift"?|  Vioumome mV
T,=-40°C ~ 25°C -5 / 5

Notel: These parameters are obtained from laboratory testing with 3¢ data
Note2: These parameters are guaranted by design.
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ABRMESH ACS72xLLCTR-xxXX-T-JSM

High-Accuracy, Hall-Effect-Based Current Sensor IC with Common-Mode Field Rejection

ACS72xLLCTR-05AB-T DEVICE PERFORMANCE CHARACTERISTICS

Ta=25°C, Vec=5V/3.3V, Crer=1nF, Ci=1nF, Cvcc=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min, Typ." Max.
NOMINAL PERFORMANCE
Current Sensing Range Loy A / -10 / 10
Sensitivity(ACS725) Sens mV/A L < Lo < D / 264 /
Sensitivity(ACS724) Sens mV/A Logonin = Ton = Lpna / 400 /
Bipolar, 1,,=0A, V.=3.3V, Fixed output 1.64 1.65 1.66
Zero Cc:if;;eompm Viouna \% Bipolar, 1,,=0A, V..=5V, Fixed output 249 25 251
Bipolar, I,,=0A. Ratiometric output / Ve ¥0.5 /

ACCURACY PERFORMANCE

Total Output Error E o % 1=l T,=-40°C ~ 125°C | .16 ‘ +0.6 \ 16
TOTAL OUTPUT ERROR COMPONENTS: Eror = (Vigur Viourien)/ (58814 < 1)< 100% , Eror= ((Viour meas™Vier Meas)(Viout taear Vs 1aeat) ( S€NS16e <1p) ¥ 100%
. [i=lppae. Ti=25°C ~ 125°C -1.4 +0.6 1.4
Sensitivity Error Egens % L :
1=l pee, Ti=—40°C ~ 25°C 10 +0.6 10
1,=0A, T,=25°C ~ 125°C -10 42 10
Offset Error™* Ve mV I,=0A, T,=25°C -5 +2 5
1,=0 A, T,=-40°C ~ 125°C -10 42 10
LIFETIME DRIFT CHARACTERISTICS
Sensitivity ;r];;?r Lifetime Eqons ant o After reliability test, T,=25°C / +0.5 /
fotal Omp”:)ﬁ;or Lifetime| £ % After reliability test, T,=25°C / +0.5 /

Notel: These parameters are obtained from laboratory testing with 3¢ data
Note2: Offset error refers to ratiometric output mode of unipolar output or fixed output mode of differential output

ACS72xLLCTR-10AB-T DEVICE PERFORMANCE CHARACTERISTICS

Ta=25°C, Vee=5V/3.3V, Crer=1nF, Ci=1nF, Cvcc=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ.™ | Max.
NOMINAL PERFORMANCE
Current Sensing Range L A / -10 / 10
Sensitivity(ACS725) Sens mV/A —— . / 132 /
Sensitivity(ACS724) Sens mV/A L= Lor = Lo / 200 /
Bipolar, 1,,,=0A, V..=3.3V, Fixed output 1.64 1.65 1.66
ZLero Cc:l'f;;eompm Voo A% Bipolar, I,;=0A, V=5V, Fixed output 249 25 251
Bipolar, I,,=0A. Ratiometric output / Vo *0.5 /

ACCURACY PERFORMANCE

Total Output Error E o % 1=, Ty=-40°C ~ 125°C | 16 ’ 106 ‘ 16
TOTAL OUTPUT ERROR COMPONENTS: E iy = (Vo1 Viourigea)/ (5808146, 1)< 100% , Epo™ ((Viour meas™Vier eas)(Viourigear Vier 10ea)/ (580810 <1p) x 100%
. L=l T3=25°C ~ 125°C -1.4 +0.6 1.4
Sensitivity Error Eqius % Lo :
I =T T,=-40°C ~ 25°C 1.0 0.6 1.0
[,=0A, T,=25°C ~ 125°C -10 +2 10
Offset Error™ Vor mV ,=0A, T,=25°C -5 12 5
1,0 A, T,—40°C ~ 125°C 10 e 10
LIFETIME DRIFT CHARACTERISTICS
Sensitivity D*i;;)f Lifetime| g o % After reliability test, T,=25°C / +0.5 /
Total Outpulg rl:i;or Lifetime| g % After reliability test, T,=25°C / +0.5 /

Notel: These parameters are obtained from laboratory testing with 3¢ data
Note2: Offset error refers to ratiometric output mode of unipolar output or fixed output mode of differential output.
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ACS72xLLCTR-20AB-T DEVICE PERFORMANCE CHARACTERISTICS

Ta=25°C, Vec=5V/3.3V, Crer=1nF, C.=1nF, Cvcc=100nF(Unless otherwise noted)
Characteristic Symbol Unit Test Conditions Min. | Typ™= | Max.
NOMINAL PERFORMANCE

Current Sensing Range L A / -20 / 20
Sensitivity(ACS725) Sens mV/A Lo < Lo < Togmae / 66 /
Sensitivity(ACS724) Sens mV/A Lpgenin Lo < T / 100 /
Bipolar, I,,=0A, V.-=3.3V, Fixed output 1.64 1.65 1.66
Zero CS;I:;EO‘“P”‘ Vieuror v Bipolar, [z=0A, V=5V, Fixed output 249 25 251
Bipolar, [,;=0A, Ratiometric output / Vee*0.5 /

ACCURACY PERFORMANCE

Total Output Error Eror % =g, Ty=40°C ~ 125°C | 6 | =05 | 16
TOTAL OUTPUT ERROR COMPONENTS: Eror = (Viour Viourisea) (5en8 16 %1p) ¥ 100% , Eror= ((Viout vieasVier weas)=(ViouT1dear V e 16ea) /( Sen8 4o % 15) 2 100%
Sensitivity Error B v L= lppae Ti=25°C ~ 125°C -1.5 =0.5 1.5

1=l Ty=-40°C ~25°C 1.0 0.5 1.0
[,=0A, T,=25°C ~ 125°C -10 +2 10

Offset Error™™® Vor mV ,=0A, T,=25°C -5 £2 5
1,=0 A, T,=-40°C ~ 125°C -10 +2 10

LIFETIME DRIFT CHARACTERISTICS

Sensitivity Dtrfig” Lifetime| g oo % After reliability test, T,=25°C / £0.5 /

Total Output Error Lifetime|
Drift

TOT_drift % After reliability test, T,=25°C / +05 /

Note1: These parameters are obtained from laboratory testing with 3o data.
Note2: Ofset error refers to ratiometric output mode of unipolar output or fxed output mode of diferential output.

ACS72xLLCTR-30AB-T DEVICE PERFORMANCE CHARACTERISTICS
Ta=25°C, Vee=5V/3.3V, Crer=1nF, C.=1nF, Cvcc=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. | Typ™* | Max.
NOMINAL PERFORMANCE

Current Sensing Range Loy A / -30 / 30
Sensitivity(ACS725) Sens mV/A Lpganin Lo < Do / 44 /
Sensitivity(ACS724) Sens mV/A Lormin< Ipr < Iprmax / 66.7 /
Bipolar, I;;=0A, V=3.3V, Fixed output 1.64 1.65 1.66
Zero Cagf;g‘eompm Viouro v Bipolar, I,y=0A. V=5V, Fixed output 2.49 25 251
Bipolar, I,;=0A, Ratiometric output ! Vec*0.5 /
ACCURACY PERFORMANCE
Total Output Error Eror % lp=lpgn, Ty=-40°C ~ 125°C | 6 | 05 | 16
TOTAL OUTPUT ERROR COMPONENTS: E i = (Viour Viour igea )/ (5808146 1p) % 100% , E o= ((Viour meas V rer Meas)-( ViouT 1gea= Vs 1eat) V(S€N8 140 L)% 100%
Sensitivity Error By ” L=l T4=23°C ~ 125°C -1.5 0.5 L5
L=l Ty=-40°C ~25°C -1.0 +0.5 1.0
I,=0A, T,=25°C ~ 125°C -8 +2 8
Offset Error™®® Voe mV I,=0A, T,=25°C 5 +2 5
1,=0 A, T,=-40°C ~ 125°C 8 2 8

LIFETIME DRIFT CHARACTERISTICS

Sensitivity Error Lifetime|

Drift SENS_drift % After reliability test, T,=25°C / +05 /
R OUTP”B:.;{O' Lifetme| g % After reliability test, T,=25°C / £0.5 /

Note1: These parameters are obtained from laboratory testing with 3o data.
Note2: Ofset error refers to ratiometric output mode of unipolar output or fxed output mode of diferential output.
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ACS72xLLCTR-40AB-T DEVICE PERFORMANCE CHARACTERISTICS

Ta=25°C, Vec=5V/3.3V, Crer=1nF, C.=1nF, Cvcc=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. | Typ™* | Max.
NOMINAL PERFORMANCE

Current Sensing Range Log A / -40 / 40
Sensitivity(ACS725) Sens mV/A Lt Lot < Do / 33 !
Sensitivity(ACS724) Sens mV/A Litmin = Lo = Do / 50 !

Bipolar, [,,=0A, V.=3.3V, Fixed output 1.64 1.65 1.66

A C@;{f;geo‘“pm Vit v Bipolar, [x=0A, V=5V, Fixed output 249 25 251
Bipolar, 1,,=0A. Ratiometric output / Vee*0.5 /

ACCURACY PERFORMANCE

Total Output Error Eror % L=lgmee [, =-40°C ~125°C -1.6 +0.6 1.6
TOTAL OUTPUT ERROR COMPONENTS:E o1 = (VigurViour ea )V (Sen8ye*Ip) < 100% ,  Eror= ((Viour meas=Vieer veas)(ViouT ear Vieer 1aea) V(S€N81401) ¥ 100%
. L =lpgaman, T4=25°C ~ 125°C -1.5 +0.6 1.5
Sensitivity Error Egens %o

L=l 14=-40°C ~25°C -1.5 +0.6 L5

[,=0A, T,=25°C ~ 125°C -7 +2 7

Offset Error™*? Vor mV ,=0A, T,=25°C -5 2 5

I=0 A, T,=40°C ~ 125°C -7 +2 7

LIFETIME DRIFT CHARACTERISTICS

Sensitivity Dhrfi;ff Lifetime| g i % Afer reliability test, T,=25°C / +0.5 /
Total Ompulgﬁgm Lifetime| g % After reliability test, T,=25°C / £0.5 /

Note1: These parameters are obtained from laboratory testing with 3o data.
Note2: Ofset error refers to ratiometric output mode of unipolar output or fxed output mode of diferential output.

ACS72xLLCTR-50AB-T DEVICE PERFORMANCE CHARACTERISTICS

Ta=25°C, Vee=5V/3.3V, Crer=1nF, C.=1nF, Cvcc=100nF(Unless otherwise noted)
Characteristic Symbol Unit Test Conditions Min. TypM*e' | Max.
NOMINAL PERFORMANCE

Current Sensing Range Log A / -50 / 50
Sensitivity(ACS725) Sens mV/A Tormin< Tor < Tomma / 26.4 /
Sensitivity(ACS724) Sens mV/A Tomnin< Tor < Tomma / 40 /
Bipolar, I;;=0A, V.=3.3V, Fixed output 1.64 1.65 1.66
Zero Ca;]l-f;gtcompm Vioro \% Bipolar, [,;=0A, V=5V, Fixed output 2.49 25 251
Bipolar, I,,=0A, Ratiometric output / Vee*0.5 /

ACCURACY PERFORMANCE

Total Output Error Eror % [ =lppmaes T4=-40°C ~ 125°C -1.6 +0.6 1.6
TOTAL OUTPUT ERROR COMPONENTS:E, ;= (V00 Viour 1aea )/ (Sen8y40, < 1)< 100% , Eo= (Vi weas Vrer meas) 0 ViouT 1geai- Ve 1gea)(S€05 40 < 1,) < 100%
Sensitivity Error Fane 0, L=l Ta=25°C ~ 125°C -1.5 +0.6 1.5

L=l Ta=-40°C ~25°C -1.0 +0.6 1.0
I,=0 A, T,=25°C ~ 125°C -6 2 6
Offset Error™™ Vor mV I,=0 A, T,=25°C -5 £2 5
1,=0 A, T,=-40°C ~25°C -6 +2 6

LIFETIME DRIFT CHARACTERISTICS

Sensitivity lfrfi;” Lifetime] g % After reliability test, T,=25°C / +0.5 /
Total OUTPUITDE;:OT Lifetime| g % After reliability test, T,=25°C / +0.5 /

Note1: These parameters are obtained from laboratory testing with 3o data.
Note2: Ofset error refers to ratiometric output mode of unipolar output or fxed output mode of diferential output.
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ACS72xLLCTR-10AU-T DEVICE PERFORMANCE CHARACTERISTICS

Ta=25°C, Vee=5V/3.3V, Crer=1nF, Ci=1nF, Cvcc=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. TypM*e' | Max.
NOMINAL PERFORMANCE
Current Sensing Range Lig A / 0 / 10
Sensitivity(ACS725) Sens mV/A Tppenin Tow < T / 264 !
Sensitivity(ACS724) Sens mV/A Lo Lo < Do / 400 /
Unipolar, [;;=0A, V=3.3V, Fixed output 0.32 0.33 034
Zero CE;E’;EO“TP”‘ Viorro v Unipolar, [,=0A, V=5V, Fixed output 0.49 05 051
Unipolar, I;;=0A, Ratiometric output ! Vee*0.1 /
ACCURACY PERFORMANCE
Total Output Error Eror % =Ly, Ty=-40°C ~ 125°C | .16 ‘ 0.5 ‘ 16
TOTAL OUTPUT ERROR COMPONENTS:E o1 = (Viour Viour e V(SenSye ¥ Ip)* 100% , Eron™ ((Viour veas™Vieer seas)(Viout ear Vieer 10ea) Y (S€N8140%15) ¥ 100%
: =l Th=25°C ~ 125°C -5 £05 15
Sensitivity Error Eqens Yo Tt A
1=l T,=-40°C ~ 25°C -1.0 +05 1.0
1,=0A, T,=25°C ~ 125°C 210 +2 10
Offset Error™® Vor mV I,=0A, T,=25°C -5 +2 5
1,=0 A, T,=40°C ~ 125°C 210 +2 10
LIFETIME DRIFT CHARACTERISTICS
Sensitivity Breor Lifetimel By % After reliability test, T,=25°C / 05 /
fotal Omp"gﬁgm Lifetime| g % After reliability test, T,=25°C / 05 /

Note1: These parameters are obtained from laboratory testing with 3o data.
Note2: Ofset error refers to ratiometric output mode of unipolar output or fxed output mode of diferential output.

ACS72xLLCTR-20AU-T DEVICE PERFORMANCE CHARACTERISTICS

Ta=25°C, Vec=5V/3.3V, Crer=1nF, C.=1nF, Cvcc=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. | Typ™* | Max.
NOMINAL PERFORMANCE

Current Sensing Range Ly A / 0 / 30
Sensitivity(ACS725) Sens mV/A Tomin< Tor < Tomax / 132 /
Sensitivity(ACS724) Sens mV/A I / 200 /

Unipolar, 1,,=0A, V..=3.3V, Fixed output 0.32 0.33 0.34

Zom Cagif;gtco"tpm Viorna Y Unipolar, [=0A, V=5V, Fixed output 0.49 05 051
Unipolar, Ipz=0A, Ratiometric output / Vee*0.1 /

ACCURACY PERFORMANCE

Total Output Error Eyor % Iy =Ty, T,=40°C ~ 125°C |6 | =05 | 16
TOTAL OUTPUT ERROR COMPONENTS:E 1 = (Vigur-Viour eV (SenSye < Ip) ¥ 100% - Eon= (Viour veas Viewr meas)(Viout igear Vieer 1cea)/(S€NS 46 %1) ¥ 100%
\ I =Tppo Ty=25°C ~ 125°C 15 £05 15
Sensitivity Error Egpns % T P 4
1=l . Ty=-40°C ~ 25°C 210 £05 1.0
[,=0A. T,=25°C ~ 125°C .10 +2 10
Offset Error™™® Vor mV I,=0A, T,=25°C -3 +2 3
1,=0 A, T,=40°C ~ 125°C 10 2 10
LIFETIME DRIFT CHARACTERISTICS
Sensitivity 5:1';” Lifetime | g % After reliability test, T,=25°C / 05 /
fotal Output Error Lifetime| - % After reliability test, T,=25°C / 05 /
Drift

Note1: These parameters are obtained from laboratory testing with 3o data.
Note2: Ofset error refers to ratiometric output mode of unipolar output or fxed output mode of diferential output.
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ACS72xLLCTR-30AU-T DEVICE PERFORMANCE CHARACTERISTICS

Ta=25°C, Vec=5V/3.3V, Crer=1nF, C.=1nF, Cvcc=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. TypM*' | Max.
NOMINAL PERFORMANCE

Current Sensing Range Low A / 0 / 30
Sensitivity(ACS725) Sens mV/A Litmin = Lo = Do / 88 !
Sensitivity(ACS724) Sens mV/A Logmin< Ipk < Iprma / 133.3 /
Unipolar, I,;=0A. V=33V, Fixed output 0.32 0.33 034
Zemg C@;{f;;eompm Vieuro v Unipolar, ,,=0A, V=5V, Fixed output 0.49 05 051
Unipolar, I,=0A, Ratiometric output / Vee*0.1 /

ACCURACY PERFORMANCE

Total Output Error Eror % L=l ppmaes Ta=-40°C ~ 125°C | -1.6 ‘ +0.5 ‘ 1.6
TOTAL OUTPUT ERROR COMPONENTS:Eror = (ViourViour iea )V (SenSie ¥ Ip) < 100% , Eror= ((Viour veasVeer veas)-(ViouT tdear Veer 1aea) V(S€NS1400%15) < 100%
o . L=l 1T,=25°C ~ 125°C -1.5 +0.5 1.5
Sensitivity Error SR %o

L=l pgmas T4=-40°C ~25°C -1.0 +0.5 1.0

[,=0A, T,=25°C ~ 125°C -8 +2 8

Offset Error™™ Voe mV I,=0A, T,=25°C -5 £2 5

I=0 A, T,=40°C ~ 125°C -8 +2 8

LIFETIME DRIFT CHARACTERISTICS

Sensitivity Error Lifetime

N Eqins ann % After reliability test, T,=25°C / +0.5 !
Total OUTPUBE;T’O' Lifetme| % After reliability test, T,=25°C / +0.5 /

Note1: These parameters are obtained from laboratory testing with 3o data.
Note2: Ofset error refers to ratiometric output mode of unipolar output or fxed output mode of diferential output.

ACS72xLLCTR-40AU-T DEVICE PERFORMANCE CHARACTERISTICS

Ta=25°C, Vec=5V/3.3V, Crer=1nF, Ci=1nF, Cvcc=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ* | Max.
NOMINAL PERFORMANCE
Current Sensing Range Lo A / 0 / 30
Sensitivity(ACS725) Sens mV/A Lormin< Tor < Tormae / 66 /
Sensitivity(ACS724) Sens mV/A Lot = To < Tpema / 100 !
Unipolar, I;;=0A. V=3.3V. Fixed output 0.32 0.33 0.34
Zero C@;{f;g‘eompm Viomo v Unipolar, I;=0A, V=5V, Fixed output 0.49 05 051
Unipolar, I,;=0A, Ratiometric output / Vo *0.1 /
ACCURACY PERFORMANCE
Total Output Error Eror % L =lppmae Ta=-40°C ~ 125°C | -1.6 +0.5 ‘ 1.6
TOTAL OUTPUT ERROR COMPONENTS:E 1 = (Vigur-Vioursaea /(3081000 <1)< 100% , Eror= ((Viour sieas= Ve stes)=(Viour cest- Vi 1aca)/(S€15106<15) % 100%
o i =T p Ta=25°C ~ 125°C 15 £0.5 1.5
Sensitivity Error Egns %
=g Ta=-40°C ~25°C -1.0 =0.5 1.0
1,=0A, T,=25°C ~ 125°C 7 +2 7
Offset Error™® Voe mV I,=0A, T,=25°C -5 £2 5
=0 A, T,=-40°C ~ 125°C -7 +2 7
LIFETIME DRIFT CHARACTERISTICS
Sensitivity I;:rfi;f” Lifetime| g 0 % After reliability test, T,=25°C / 0.5 /
fotal Quiput BRor Lifetime) £, o % After reliability test, T,=25°C / 05 /

Note1: These parameters are obtained from laboratory testing with 3o data.
Note2: Ofset error refers to ratiometric output mode of unipolar output or fxed output mode of diferential output.

V1.1 WWW.jsmsemi.com HITL, H16171
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ACS72xLLCTR-50AU-T DEVICE PERFORMANCE CHARACTERISTICS

Ta=25°C, Vee=5V/3.3V, Crer=1nF, Ci=1nF, Cvcc=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. TypM*e' | Max.
NOMINAL PERFORMANCE
Current Sensing Range Lk A / 0 / 30
Sensitivity(ACS725) Sens mV/A Tppenin Tow < T / 50.8 !
Sensitivity(ACS724) Sens mV/A Lppmin < Tpp < Tppmsa / 30 /
Unipolar, [;;=0A, V=3.3V, Fixed output 0.32 0.33 034
Zero CE;E’;EO“TP”‘ Viorro v Unipolar, [,=0A, V=5V, Fixed output 0.49 05 051
Unipolar, I;;=0A, Ratiometric output ! Vee*0.1 /
ACCURACY PERFORMANCE
Total Output Error Eror % =Ly, Ty=-40°C ~ 125°C | .16 ‘ 0.5 ‘ 16
TOTAL OUTPUT ERROR COMPONENTS:E 1 = (Vigur-Viouriaea /(8€08136*1p) ¥ 100% , - Eror™= (Viout weasVier eas) (V10U 1dear Vi 10ea) /(S€0814e 1) % 100%
: =l Th=25°C ~ 125°C -5 £05 15
Sensitivity Error Eqms Yo
1=l T,=-40°C ~ 25°C -1.0 +05 1.0
1,=0A, T,=25°C ~ 125°C -6 +2 6
Offset Error™® Voe mV I,=0A, T,=25°C -5 +2 5
1,=0 A, T,=40°C ~ 125°C 6 +2 6
LIFETIME DRIFT CHARACTERISTICS
Sensitivity Breor Lifetimel By % After reliability test, T,=25°C / 05 /
Total Ompultjrtigof Lifetime| g % Afer reliability test, T,=25°C / 0.5 !

Note1: These parameters are obtained from laboratory testing with 3o data.
Note2: Ofset error refers to ratiometric output mode of unipolar output or fxed output mode of diferential output.
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6 PARAMETERS DESCRIPTION

Sensitivity Sens

The change in sensor IC output in response to a 1A change through
the primary conductor. The sensitivity is the product of the magnetic
circuit sensitivity (G/A) (1G = 0.1 mT) and the linear IC amplifier
gain (mV/G). The linear IC amplifier gain is programmed at the
factory to optimize the sensitivity (mV/A) for the full-scale current of
the device.

Sensitivity error Esens

Sensitivity error Eg.y refers to the percentage deviation between the
actual measured sensitivity and the ideal sensitivity.

For example, when V. =5V,
£ =

0,
sens— U SeNSy sy ~SeNSyey vy ) ASensy sy, ¥100%

The sensitivity temperature drift of dSerr

Over the entire operating temperature range is defined as:

dSpre=(5Sens 14)-Sens s50))/Sens 500, 100%

Saturation output voltage Vour-sateu

Voursaran 18 the maximum output of the chip under the positive
current.

Voursary 1 the maximum output of the chip under negative current.

Zero current output voltage Viouriq

1,=0, Output voltage of the sensor V1,

For bipolar devices, the output voltage V5=V ¢%0.5

, For unipolar devices, the output voltage V gyrq=V 0.1

Variation in Vg5, can be attributed to the resolution of the linear IC

quiescent voltage trim and thermal drift.

Ofset voltage Voe

Used to measure the influence of external non-magnetic factors.
Under zero-current conditions, in ratiometric output mode, it is the
difference between the actual output voltage and the theoretical
output voltage. In fixed output mode, it is the difference between the
actual output voltage and the actual V., voltage.

Ofset temperature drift Viour@c

Due to internal circuit tolerance and heat dissipation, static output
voltage due to internal circuit tolerance and heat dissipation Voyrg,
differential static output voltage V.. May shift with operating
temperature Vg rqyre-

Defined in ratiometric output mode:

Vl()lJT(Q)TCzV()UT(QJ(TA J_VDUT‘rJS"()

Defined in fixed output mode:

VIOUT(Q)TC:(V()UT(Q)(TA J'VREF(TA J) '( VDUT{Q)QS"C)' VREFFZJ“G)

Noise Vn

Noise 1s the macroscopic sum of thermal noise and shot noise inside
the current sensor.

Dividing the noise (mV) by the sensitivity (mV/A) gives the smallest
current that the device can resolve.

Symmetry Esvm

Definition: The relationship between the actual output voltage Voyrq,
and the forward half-range Vgyrposuar and reverse half-range Vg
NEGHALFOUtputs.

The formula is defined as follows:

ESVMz( 1 _(Vl('JUT-P('JSHALF - Vl('JlJT{Q))/(VIOUT(Q:_ Vl(')UT-NEGHALF ))X 100%

Nonlinearity Ein
The design output of the device varies linearly with the measured

current.

Ideally, under the same supply voltage and ambient temperature
conditions, the output sensitivity of the device is the same for two
different current sizes I1(half scale current) and 12(full scale current).

In practical application, there is a difference in sensitivity for the

measurement of two different current sizes I1 and 12, and nonlinear
sensitivity error E, , describes the difference digitally.

In the chip, positive current nonlinearity E;ypos and negative current
nonlinearity E, i are defined as follows:

Looscs Inpax 18 positive current and negative current
I 2x]

POS2” <" POS1

Inee=2%lyge

Sens =(Viouran-Vioro V1

E,| jnpos=(1-(Sens po,/Sens po5,)) < 100%
E/ nonea=(1-(Sens ygq,/Sens;y,)) < 100%

V1.1
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6 PARAMETERS DESCRIPTION (CONTINUED)

Proportional output sensitivity error Serr

The proportional output sensitivity error S, 1s defined based on the
supply voltage Vee:

(1- ¢ (Sens,./Sensg, ) / (Vee/5V) ) ) x100%
(1- C (Sens,./Senss, ) / (Vee/33V) ) ) =x100%

ERR

ERR

Proportional output error of static voltageV ..,

Error between the ratio of V,,, and V,,, value at V=5V and the
theoretical ratio when Vee varies from 4.5V to 5.5V,or at V.=3.3V
and the theoretical ratio when V. varies from 3.0V to 3.6V.

= (1- ( (Voutl/Vout0) / (Vee/5V ) ) ) =100%
= (1- ( (Voutl/Vout0) / (Vee/3.3V ) ) ) *100%

(L:L o

0,:‘. o

Total output error Evor
The difference between the current measurement from the sensor

IC and the actual current (I,), relative to the actual current. This is
equivalent to the difference between the ideal output voltage and the
actual output voltage.divided by the ideal sensitivity, relative to the
current flowing through the primary conduction path:

Eor=(Viour = Viourigea/(S€08,,,%1,) ¥ 100%
Defined in fixed output mode:

E o™ ((Viour meas~ Vier meas) (Viour e Viers 1aea)/(S€NSj00>1p) 2100%

Where: Total output error Eor contains all error sources and is a
function of IP.

Vioutiea™ Yiour T (S€n8y,<1p)

At relatively large current. E,,, is mainly sensitivity error, while at
relatively small current, E;; is mainly zero current sensitivity error
voltage Vop. As [ approaches zero, Eqor approaches infinity due to
the bias voltage.

Dynamic response characteristic
Power-On time Tro

When the supply is ramped to its operating voltage, the device
requires a finite amount of time to power its internal components
before responding to an input magnetic field. Power-On Time (Tp) is
defined as the time interval between the power supply has reached its
minimum specified operating voltage (V,y1op) and the sensor output
has settled within £10% of its steady-state value under an applied
magnetic field.

Rise time T«

The time interval between the sensor output voltage reaches 10% of
its full-scale value and it reaches 90% of its full-scale value.
Propagation delay Teror

The time interval between the sensed primary current reaches 20% of

its final value and the sensor output voltage reaches 20% of its full-
scale value.

Response TimeTresronse

The time interval between the sensed primary current reaches 90% of
its final value and the sensor output voltage reaches 90% of its full-
scale value.

Vi

T
\IOLT

0y

\\\’I.lln 4

Figure 2. Power-On Time T,

Primary current Vier

90 |-
\ ' Tygspoxse

T

1/ Tewop

Figure 3. Dynamic Response Time Parameters

V1.1
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7. THERMAL EVALUATION

The product will naturally heat up during useing, and the thermal curve performance of this device was measured in a windless environment at 25+3°C in
application laboratory using a ACS72xREVAO EVM.

Figure 4. Thermal curve

Pty 25.1 Pty 35.7
= 575 385
Exi% 23.9 =% 24.9

=

248

°C 097

Figure 5. Thermal performance of 0A Figure 6. Thermal performance of 20A

iy 67.7 P 69.7
BE 860 B 1263
(% 25.9 &IE 26.5

Figure 7. Thermal performance of 40A Figure 8. Thermal performance of 50A
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8. LAYOUT GUIDELINES

Test information of the demo board

The TP heat dissipation copper thickness of the demo board is 40z the heat dissipation area is 2x750 (mm®),the test wiring uses Kelvin sense to avoid the
voltage drop caused by GND impedance, and capacitors should set to the chip pins as close as possible.C,=InF, Cy,.=1nF, C,=100nF

a
your

1 1
GND NCC

Figure 9. The front of the demo board Figure 10. The back of the demo board

V1.1
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SOIC-8 Package Dimensions
ize ize
Symb MIN(mm) TYP(mm) MAX(mm) Symb MIN(mm) TYP(mm) MAX(mm)
A - - 1.75 D 470 4.90 5.10
Al 0.10 - 0.225 E 5.80 6.00 6.20
A2 1.30 1.40 1.50 E1 3.70 3.90 4.10
A3 0.60 0.65 0.70 e 1.27BSC
b 0.39 - 0.48 h 0.25 | j | 0.50
b1 0.38 0.41 0.43 L 0.50
c 0.21 - 0.26 L1 1.05BSC
o1 0.19 0.20 0.21 9 0 . g
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Revision History

Rev. Change Date
V1.0 Initial version 3/17/2021
V1.0 Add description for ACS725 and optimize parameters. 3/17/2021

Important Notice

JSMSEMI Semiconductor (JSMSEMI) PRODUCTS ARE NEITHER DESIGNED NOR
INTENDED FOR USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL
DEVICES OR SYSTEMS UNLESS THE SPECIFIC JSMSEMI PRODUCTS ARE SPECIFICALLY
DESIGNATED BY JSMSEMI FOR SUCH USE. BUYERS ACKNOWLEDGE AND AGREE THAT
ANY SUCH USE OF JSMSEMI PRODUCTS WHICH JSMSEMI HAS NOT DESIGNATED FOR
USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL DEVICES OR
SYSTEMS IS SOLELY AT THE BUYER’ S RISK.

JSMSEMI assumes no liability for application assistance or customer product design. Customers are
responsible for their products and applications using JSMSEMI products.

Resale of JSMSEMI products or services with statements diferent from or beyond the parameters stated
by JSMSEMI for that product or service voids all express and any implied warranties for the associated
JSMSEMI product or s ervice. JSMSEMI is not responsible or liable for any such statements.

JSMSEMI All Rights Reserved. Information and data in this document are owned by JSMSEMI wholly
and may not be edited, reproduced, or redistributed in any way without the express written consent from
JSMSEMI.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc.\When designing equipment, refer to the "Delivery Specification" for
the JSSMSEMI product that you intend to use.

For additional information please visit www.jsmsemi.com
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