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ACS37002

400 kHz, High Accuracy Current Sensor

with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

FEATURES AND BENEFITS

High operating bandwidth for fast control loops or where
high-speed currents are monitored
0 400 kHz bandwidth
O 2 ps typical response time
* High accuracy
O As low as 1% maximum sensitivity error over temperature
(K series)
o 6 mV maximum offset voltage over temperature
o Non-ratiometric operation with Vggp output
o Low noise LA package
e 124 mVyyg for 3.3 V supply
e 160 mVyyg for 5 V supply
o Differential sensing for high immunity to external
magnetic fields
o No magnetic hysteresis
* Adjustable fast overcurrent alert
o 1 ps typical response time
o Pin adjustable threshold
» Externally configurable gain settings using two logic pins

Continued on the next page...

PACKAGE: 16-Pin SOICW (suffix MA/LA)

Not to scale

DESCRIPTION

The ACS37002 is a fully integrated Hall-effect current sensorin
an SOICW-16 package that is factory-trimmed to provide high
accuracy over the entire operating range without the need for
customer programming. The current is sensed differentially by
two Hall plates that subtract out interfering external common-
mode magnetic fields.

The package construction provides high isolation by
magnetically coupling the field generated by the current in
the conductor to the monolithic Hall sensor IC which has no
physical connection to the integrated current conductor. The
MA package is optimized for higher isolation with withstand
voltage, 4.8 kVpys, and 0.85 mQ conductor resistance. The
LA package is optimized for lower noise with 3.6 kVp g with
stand voltage and 1 mQ conductor resistance.

The fast overcurrent alert fault output has a user-configurable
threshold by an analog input, providing short-circuit detection
and enhanced system protection. The sensor also has four user-
selectable gain options with two logic inputs without the need
for extra components. This reduces the need to stock inventory
of individual devices with different gain. The analog output
with Vygp pin is for use in noisy supply environments.

ACS37002 \Y
; Vee Vee
16 0 )
—1 1P+ GAIN_SEL 0 |——— Mcu
2 15 < Rey
— 1P+ GND m
’3 14 0
1 P+ GAIN_SEL_1 }|—— vce
4 13 Q7
Il BT VREF ADC
|
P 5| 1P- viouT |12 + ADC
KB voc - Crer - G GND
i vee |10 oy ; ; 47
8 __ 19
L p- OCF Digital I/O

Cvoc /— & Rvocy

Ceveass § RyociH)
A—

Figure 1: Typical Bidirectional Application.
For more application circuits, refer to the application circuit section.
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400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002

FEATURES AND BENEFITS (continued)

O 4 adjustable gain levels for increased design flexibility
O Enabling measurement ranges from 10 to 133 A in both
unidirectional and bidirectional modes
* Low internal primary conductor resistance 0.85 mQ (MA) and
1 mQ (LA) for better power efficiency
» UL-certified to 60950 standard, highly isolated compact
SOICW-16 surface mount package (MA)
o 4.8 kVrs rated isolation voltage
0 1047 Vi / 1480 Ve basic isolation voltages
0 517 Vs / 730 Ve reinforced isolation voltages

Commercial qualified

SELECTION GUIDE

» Wide operating temperature, —40°C to 150°C

; e . Optimized
Part Number c;:::;,sls:z:;g Ss:':lss't('::\t}; ;)] N°m'('\';;l Vee Ten_1rp. I}ange Packing [2]
A (°C)
MA Package, 16-Pin SOICW
ACS37002LMABTR-050B5 +33, +40, +50, +66 60, 50, 40, 30
ACS37002LMABTR-066B5 +66, +80 +100, +133 30, 25, 20, 15 5
ACS37002LMABTR-050U5 33, 40, 50, 66 120, 100, 80, 60
ACS37002LMABTR-066U5 66, 80, 100, 133 60, 50, 40, 30
—40 to 150 B3
ACS37002LMABTR-050B3 +33, +40, +50, +66 39.6,33,26.4,19.8 1000 pieces
ACS37002LMABTR-066B3 +66, 80, +100, +133 19.8, 16.5, 13.2,9.9 . per 13-inch reel
ACS37002LMABTR-050U3 33, 40, 50, 66 79.2, 66, 52.8, 39.6
ACS37002LMABTR-066U3 66, 80, 100, 133 39.6, 33,26.4, 19.8
ACS37002KMABTR-050B5 +33, +40, £50, +66 60, 50, 40, 30 5 4010 125
ACS37002KMABTR-050B3 +33, +40, £50, +66 39.6, 33,26.4, 19.8 33
LA Package [3], 16-Pin SOICW

ACS37002LLAATR-015B5 +10, 12, 15, 20 200,166.6,133.3,100
ACS37002LLAATR-025B5 +25, +30, +37.5, +50 80, 66.6, 53.3, 40 ° 4016 150 1000 pieces
ACS37002LLAATR-015B3 +10, 12, 15, 20 132, 110, 88, 66 - per 13-inch reel
ACS37002LLAATR-025U3 +25, +30, +37.5, +50 105.6, 88, 70.4, 52.8

[] Refer to the part specific performance characteristics sections for Gain_Sel configuration.
[2] Contact Allegro for additional options.
18] Advanced information. LA package and LMA variation is not yet released.

[41 The device performance is optimized from —40°C to 125°C; however, the device can still operate to an ambient temperature of 150°C. The device shares the same

qualifications as the L temperature devices unless otherwise stated.

microsystems

ZALLEGRO

Allegro MicroSystems
955 Perimeter Road

Manchester, NH 03103-3353 U.S.A.

www.allegromicro.com




ACS37002 400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package
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ACS37002

400 kHz, High Accuracy Current Sensor

with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ABSOLUTE MAXIMUM RATINGS

Characteristic Symbol Notes Rating Unit
Forward Supply Voltage Vee 6.5 \%
Reverse Supply Voltage Vree -0.5 \%
Forward Output Voltage Vout Applies to V|out, Vocr and Vger (Vec +0.7)<6.5 \Y
Reverse Output Voltage Vrout Applies to V\out, Vocr and Vger -0.5 \%
Forward Input Voltage Vo Applies to GAIN_SELO, GAIN_SEL1, and VOC (Vec +0.7)<6.5 \
Reverse Input Voltage Vg Applies to GAIN_SELO, GAIN_SEL1, and VOC -0.5 \%
Operating Ambient Temperature Ta —40 to 150 °C
Storage Temperature Tsig —65 to 165 °C
Maximum Junction Temperature T j(max) 165 °C
ISOLATION CHARACTERISTICS
Characteristic Symbol Notes Rating Unit
Surge Voltage VsurGe 1.2/50 ps to IEC 61000-4-5 10 kv
Surge Current [] IsurGE 8/20 ps to IEC 61000-4-5 13 kA
Comparative Track Index CTI Material Group Il 400 to 599 \
MA PACKAGE SPECIFIC PERFORMANCE
Distance Through Insulation DTI Minimum internal distance through insulation 90 um
Agency type-tested for 60 seconds per UL 60950-1 (edition 2).
Dielectric Strength Test Voltage Viso Production tested at 3000 Vrys for 1 second in accordance with 4800 VRrMs
UL 60950-1.
Working Voltage for Basic Isolation ['] Ve gﬂci);i:;?nr; ?Oparf \é%%;:)?qki(r;%i\tliglrt,ag;} forbasic (single) isolation joiad Yercar Voo
1047 Vrms
V\Il;)cl;ll(;%% r\]/[?;tage for Reinforced Vi gﬂciﬂzrnmg ?opzrf\é%% ;Votil:]kl(r;% i\t/icél:}azg)e for reinforced isolation 730 Vpk or Ve
517 Vems
Clearance [] Dy Minimum distance through air from IP leads to signal leads 7.5 mm
Creepage (1] D¢, Minimum distance along package body from IP leads to signal leads 7.9 mm
LA PACKAGE SPECIFIC PERFORMANCE
Distance Through Insulation DTI Minimum internal distance through insulation 45 um
Agency type-tested for 60 seconds per UL 60950-1 (edition 2).
Dielectric Strength Test Voltage Viso Production tested at 3000 Vgys for 1 second in accordance with 3600 VRrums
UL 60950-1.
i i ic (si i i 870 V V
Working Voltage for Basic Isolation [1] Ve g/lciﬂz?nr; ?OPBT \é%%;v()o_qk'(g%i\tﬁagf forbasic (single) isolation 616 PC:;ASDC
Clearance [] Dy Minimum distance through air from IP leads to signal leads 7.5 mm
Creepage [1] D¢, Minimum distance along package body from IP leads to signal leads 7.5 mm

1] Certification pending.
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ACS37002 400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

PINOUT DIAGRAM AND TERMINAL LIST TABLE

1P+ GAIN_SEL_0
1P+ GND

1P+ GAIN_SEL 1
IP+ VREF

IP- VvIouT

IP- 6] Yelo

IP- VCC

IP- o] ocF

Figure 2: MA/LA Pinout Diagram

Terminal List Table

Number Name Description
1,2,3,4 1P+ Terminals for current being sensed; fused internally
56,7,8 IP- Terminals for current being sensed; fused internally

9 OCF Overcurrent fault, open-drain

10 VCC Device power supply terminal

11 VOC Overcurrent fault operation point input

12 VIOUT Analog output representing the current flowing through Ip

13 VREF Zero current voltage reference

14 GAIN_SEL_1 | Gain selection bit 1

15 GND Device ground terminal

16 GAIN_SEL_0 | Gain selection bit 0

Allegro MicroSystems
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ACS37002

400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package
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ACS37002

with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

400 kHz, High Accuracy Current Sensor

COMMON ELECTRICAL CHARACTERISTICS: Valid through full operating temperature range, T, = — 40°C to 150°C,
Cgypass = 0.1 uF, and Ve =5V or 3.3V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
5V devices only 4.5 5 5.5 \%
Supply Voltage Vee -
3.3 V devices only 3 3.3 3.6 \%
No load on VIOUT or VREF; Ve =5V - 13 18 mA
Supply Current lcc
No load on VIOUT or VREF; Vo = 3.3V - 12 15 mA
Supply Bypass Capacitor Cgypass | VCC to GND recommended - 0.1 - uF
Output Resistive Load R, VIOUT to GND, VIOUT to VCC 10 - - kQ
Output Capacitive Load C, VIOUT to GND - 1 6 nF
Reference Resistive Load RyRer VREF to GND (recommended for VOC supply); VREF to VCC 10 62.7 - kQ
Reference Capacitive Load CvRer VREF to GND - - 6 nF
Fault Pull-Up Resistance Rpy 4.7 - 500 kQ
VOC Capacitive Load Cvoc VOC to GND - - 1 nF
Primary Conductor Resistance Rip Tpo=25°C - 0.85 - mQ
Primary Conductor Inductance Lip - 4.2 - nH
Power-On Reset Voltage Veore) | Ta=25°C, Ve rising [ 2.6 2.9 3.2 v
Veorw) | Ta=25°C, V¢ falling 1] 2.2 25 2.8 \Y
POR Hysteresis VPoR(HYS) 250 - - mV
Pover-0n Tme 05| poer o VREE OGEMBUE ~ e | -] e
Undervoltage Detection Vuvow) | Ta=25°C, V¢ falling 1] 3.8 - 4.3 \%
(UVD) Threshold 121 Vuvor) | Ta= 25°C, Vg rising [1] 4 - 45 v
UVD Hysteresis [2 Vuvb(Hys) - 250 - mV
UVD Delay Time 2 tauvpE) | Time from Ve falling < Vyypen) until UVD asserts 35 64 120 us
tauvpp) | Time from Ve rising 2 Vyyp(pjs) until UVD clears - 7 - us
Overvoltage Detection (OVD) | Vovpm) | Ta=25°C, Ve rising [1] 6.1 6.3 6.8 v
Threshold Vovow) | Ta=25°C, Vg falling ] 5.6 5.8 6.1 v
Og/j;\t/g:;e;gi;: Detection Vovo(vs) _ 660 _ v
OVD Delay Time tiovpE) | Time from Ve rising 2 Voypeny until OVD asserts 35 90 120 us
tsovpp) | Time from V¢ falling < Voyp(pis) until OVD clears - 7 - us

Continued on the next page...
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ACS37002 400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

COMMON PERFORMANCE CHARACTERISTICS (VIOUT): Valid through full operating temperature range,

Tp =—-40°C to 150°C, Cgypass = 0.1 4F, and V. =5V or 3.3 V, unless otherwise specified
Characteristic | Symbol Test Conditions | Min. | Typ. | Max. | Units
OUTPUT SIGNAL CHARACTERISTICS (V,oy7)
Saturation Voltage Veatg | R.= 10 k010 GND Yec 2025 — _ v
Vsary | RL=10kQto Ve - - 0.15 \Y
5V linear operating range 0.5 - 4.5 \%
Output Operating Range Voor - -
3.3 V linear operating range 0.3 - 3.0 \%
Output Current Limit louttsre) | Viur shorted to GND — 25 — mA
loutsnky | Viour shorted to Ve - 25 - mA
Output Drive lout 4.8 - - mA
Internal Bandwidth BW Small signal -3 dB, C, = 5.7 nF - 400 - kHz
Rise Time tr Tp=25°C, C_ =5.7 nF, 10%-90% of 1 V output swing - 1 25 us
Response Time tresponse | Ta = 25°C, C_ = 5.7 nF, 90% input to 90% of 1 V output swing - 2 25 us
Propagation Delay tod Tp=25°C, C_ = 5.7 nF, 20% input to 20% of 1 V output swing - 1 2 us
Input-referenced noise density; MA Package - 350 - HANHz
Ta=25°C,C =5.7nF; V=5V LA Package - 155 - pANHZ
Noise Density InD
Input-referenced noise density; MA Package - 450 - HAVHzZ
Ta=25°C,C =5.7nF; Vg =33V LA Package - 155 - pANHz
Input-referenced noise at 400 kHz; MA Package - 277 - MARMs
Noise 5 Ta=25°C,C =5.7nF; Ve =5V LA Package - 124 - MARms
Input-referenced noise at 400 kHz; MA Package - 357 - MARMS
Ta=25°C,C =5.7nF; Ve =33V LA Package - 160 - MARus
Nonlinearity E v - +0.75 - %
DCto1 _kHz, 100 mV pk-pk ripple around Ve =5V, [p =0 A, _ _40 _ dB
Power Supply Rejection Ratio | oo change in Vo
Offset © 11 t0 100 kHz, 100 mV pk-pk ripple around Ve = 5V, I = 0 A,
change in Vo - —30 - dB
DC to 1 kHz, 100 mV_ pk-pk ripple around Vo =5V, _ _15 _ dB
Power Supply Rejection Ratio | oo Ip = Iprgwax), change in Sens
Sens © 11 t0 100 kHz, 100 mV pk-pk ripple around Ve = 5 V, ~ 5 ~ B
Ip = Ipruax), Change in Sens
Power Supply Offset Error Voeps) | Vec @ Vecminy OF Vecmax) -10 - 10 mV
Power Supply Sensitivity Error | Egensps) | Vec @ Vecming O Vecmax) -1.5 - 1.5 %
Common-Mode Field Rejection CMFR Input-referred error due to common-mode field - 4 - mA/G

Continued on the next page...
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ACS37002 400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

COMMON PERFORMANCE CHARACTERISTICS (VREF, FAULT, GAIN_SEL): Valid through full operating
temperature range, Ty = — 40°C to 150°C, Cgypass = 0.1 pF, and V¢ = 5V or 3.3 V, unless otherwise specified

Characteristic | Symbol | Test Conditions | Min. | Typ. | Max. | Units
REFERENCE OUTPUT CHARACTERISTICS (VREF)
Bidirectional; Voo =5V 2.49 25 2.51 \
VREF(@BI) ——— ~
Bidirectional; Voo = 3.3 V 1.64 1.65 1.66 V
Zero Current Reference Voltage —
Unidirectional; Ve =5V 0.49 0.5 0.51 \
VREF(UNI) P -
Unidirectional; Vg = 3.3 V 0.32 0.33 0.34 \
| Maximum current Vg can passively source - 25 - mA
Reference Source Current Limit — e oR<) - REF P - y -
Irer(snk) | Maximum current Viger can passively sink - -25 - mA
Reference Slew Rate SRrer | Cyvrer =0 NF, Ryger =0 Q 0.8 - - Vs
OVERCURRENT FAULT CHARACTERISTICS (OCF)
OCF On Voltage VeaurT-on | Rpu = 4.7 kQ, under fault condition - 0.07 0.4 \Y
OCE Sink & ; | No Fault - 100 - nA
ink Curren
OCFEN 1 Fault Assertion 0.01 - 1.1 mA
VOC Operating Voltage Range Vvoc 0.2 - 2 \
Fault Error EOCF -10 +3 10 %IOCF-OP
OCF Hyst X | VCC =5V - 6 - %FS
steresis
y OCFHYS) Iy =33V - 9 - %FS
OCF Reaction Time tocrr Time from lggr.op, With @ 1.2 x lgcr.op until fault asserts - 1 1.5 us
OCF Mask tocr.mask | Time locr.op must be present after tocr_g for fault assertion 3] 0 0.5 3 us
OCF Response Time tocr tocr-mask = 0.5us - 1.5 2 us
OCF Hold Time tocr-HoLp | Minimum duration of FAULT assertion [3] 0 0 5 ms
GAIN SELECTION PIN CHARACTERISTICS (GAIN_SELO, GAIN_SEL1)
Gain Select Internal Resistor Rasint - 1 - MQ
VCC =5V 3.75 - - \Y
_ VH(SEL) _
GAIN_SEL Logic Input Voltage Vec=3.3V 2.25 - - \
Leakage Current ISEL(SNK) - - +10 pA

11V rate +1 V/ms, for best accuracy.
[21 Only enabled on 5V devices.
BB Typical value is factory default;
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400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002

ACS37002LMA-050B5 Gain_Sel Pin Performance Key Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 40 50
Selection 0 ! 50 40
Combination 1 0 60 33.3
1 1 30 66.7

ACS37002LMA-050B5 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, To = —40°C to 150°C,
Cgypass = 0.1 pF, and V¢ = 5V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [1] Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 -50 - 50 A
Gain Sel 01 -40 - 40 A
Current Sensing Range Ipr -
Gain Sel 10 -33.3 - 33.3 A
Gain Sel 11 —66.7 - 66.7 A
Gain Sel 00; lpr(min) < Ip < lpr(max) - 40 - mV/A
Gain Sel 01; lpr(min) < Ip < | - 50 - mV/A
Sensitivity Sens - PR(min) = P * PR(max)
Gain Sel 10; lpr(min) < Ip < lpr(max) - 60 - mV/A
Gain Sel 11; lpr(min) < lp < lpRmax) - 30 - mV/A
Overcurrent Fault Operating Range locr-or Typ. = factory-programmed default, FS = Full-Scale 50 100 200 %FS
Zero Current Output Voltage ViouT(a) Bidirectional; Ip = 0 A, Ty = 25°C - 2.5 - \%
TOTAL ERROR (Vioyr(actuar) — (Sens(pgar) * lpr * Vrer)) / (Sensgpeac) * Ipg) * 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = Ipr(max) -1.75 1.4 1.75 %
Ip = Ipr(max) Ta = 25°C to 150°C -15 1.3 15 %
Sensitivity Error Esens
Ip = IpR(max) Ta = —40°C to 25°C -15 1.2 1.5 %
VReFactual — VREFidean Ip = 0 A, Ty = 25°C to 150°C -10 +4 10 mV
Zero Current Reference Error Vre
VReFactual — VREFidean Ip = 0 A, Ty =—40°C to 25°C -10 +5 10 mV
V —Vger Ip =0A, Ty =25°C to 150°C -8 +4 8 mV
Offset Error Voe IouT(@)— "RER P A
Viout(@) — Vrer Ip = 0A, To =—40°C to 25°C -8 +5 8 mV
V ,lp=0A, Tp=25°C to 150°C -10 +6 10 mV
QVO Error Ve ouT@r P A
Viout(ay Ip = 0 A, Ty =—40°C to 25°C -10 +7 10 mV
TOTAL ERROR AND TOTAL ERROR COMPONENTS INCLUDING LIFETIME DRIFT [2]
Total Error Including Lifetime Drift Etor LD Ip = IpR(max) - —2.7+0.8 - %
lp=1 , To=25°C to 150°C - -1%1.2 - %
Sensitivity Error Including Lifetime Drift Esens LD PRy A
- Ip = lpr(max)» Ta =—40°C to 25°C - -2.7+0.8 - %
Zero Current Reference Error Including v VReFactual ~ VREFidealr Ip = 0 A, Ty = 25°C to 150°C - —4 6 - mV
ifoti ; RE_LTD
Lifetime Drift B VReFactual ~ VREFideal Ip = 0 A, Ty = —-40°C to 25°C - +8 - mV
V —Vger Ip = 0A, T4 =25°C to 150°C - +7 - mV
Offset Error Including Lifetime Drift Voe 110 IoUT@) ~— "RER P A
- Vioutq) = Vrer Ip = 0 A, Ty = —40°C to 25°C - +6 - mV
V ,Ip=0A, Tp=25°C to 150°C - -5+7 - mV
QVO Error Including Lifetime Drift VaE 11D oUT@r P A
- Viout(@y Ip = 0A, Ta=—40°C to 25°C - +9 - mV

[ Typicals are based on worse case mean +3 sigma values during production or production and qualification.
[2] Lifetime drift characteristics are based on the commercial qualification results from zero hours reads. Cannot be guaranteed. Drift is a function of customer application conditions. Contact Allegro

MicroSystems for further information.
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ACS37002

400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002LMA-066B5 Gain_Sel Pin Performance Key

Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 30 66.7
Selection 0 1 25 80
Combination 1 0 20 100
1 1 15 133.3

ACS37002LMA-066B5 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, To = —40°C to 150°C,

Cgypass = 0.1 pF, and V¢ = 5V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [1] Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 —66.7 - 66.7 A
) Gain Sel 01 -80 - 80 A
Current Sensing Range Ipr -
Gain Sel 10 —-100 - 100 A
Gain Sel 11 —-133.3 - 133.3 A
Gain Sel 00; lpr(min) < Ip < Ipr(max) - 30 - mV/A
Gain Sel 01; lprmin) < lp < | - 25 - mV/A
Sensitivity Sens - PR(min) - P * PR(max)
Gain Sel 10; lpr(min) < Ip < lpr(max) - 20 - mV/A
Gain Sel 11; Ipr(min) < Ip < lpR(max) - 15 - mV/A
Overcurrent Fault Operating Range locr-or Typ. = factory-programmed default, FS = Full-Scale 50 100 200 %FS
Zero Current Output Voltage ViouT(a) Bidirectional; [r =0 A, Tp =25°C - 25 - \%
TOTAL ERROR (Vioyr(acTuar) — (Sens(pear) * lIpr * Vrer)) / (Sens(pgar) * Ipr) * 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = IpR(max) -1.75 +1.4 1.75 %
Ip = lpr(max) Ta = 25°C to 150°C -15 1.3 1.5 %
Sensitivity Error Esens
Ip = IpR(max)» Ta = —40°C to 25°C -15 1.2 15 %
VREFactual — VREFideas Ip = 0 A, Ty =25°C to 150°C -10 +4 10 mV
Zero Current Reference Error Vre
VREFactual — VREFideal Ip = 0 A, Ty =—40°C to 25°C -10 +5 10 mV
V —Vger Ip=0A, Ty =25°C to 150°C -8 +4 8 mV
Offset Error Voe IOUT(@)— "RER P A
Viout(@) — Vrer Ip = 0 A, To = —40°C to 25°C -8 15 8 mV
V ,Ip=0A, Ty =25°C to 150°C -10 +6 10 mV
QVO Error Ve oty A
Viout(ay Ip = 0 A, Ty =-40°C to 25°C -10 +7 10 mV
TOTAL ERROR AND TOTAL ERROR COMPONENTS INCLUDING LIFETIME DRIFT [2]
Total Error Including Lifetime Drift Etor LD Ip = IpR(max) - —2.7 £0.8 - %
lp=1 , To=25°C to 150°C - -1+1.2 - %
Sensitivity Error Including Lifetime Drift Esens LD PR A
- Ip = lpr(max) Ta =—40°C to 25°C - —2.7 0.8 - %
Zero Current Reference Error Including V VReFactual ~ VREFideal: Ip = 0 A, T = 25°C to 150°C - -4 +6 - mV
ifoti ; RE_LTD
Lifetime Drift - VREFactual ~ VREFideals Ip = 0 A, Ty = —40°C to 25°C - +8 - mVv
V —Vger Ip=0A, Ty =25°C to 150°C - +7 - mV
Offset Error Including Lifetime Drift Voe 110 1OUTQ) — "RER P A
- Viout(@) = Vrer lp = 0 A, Ty =—40°C to 25°C - +6 - mV
V ,Ip=0A, Ty =25°C to 150°C - -5 7 - mV
QVO Error Including Lifetime Drift VaE 11D oUT@r P A
- Viout(ay Ip = 0A, T =—40°C to 25°C - +9 - mV

[ Typicals are based on worse case mean +3 sigma values during production or production and qualification.
[2] Lifetime drift characteristics are based on the commercial qualification results from zero hours reads. Cannot be guaranteed. Drift is a function of customer application conditions. Contact Allegro

MicroSystems for further information.
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ACS37002

400 kHz, High Accuracy Current Sensor

with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002LMA-050U5 Gain_Sel Pin Performance Key

Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 80 50
Selection 0 1 100 40
Combination 1 0 120 33.3
1 1 60 66.7

ACS37002LMA-050U5 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, To = —40°C to 150°C,
Cgypass = 0.1 pF, and V¢ = 5V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [1] Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 0 - 50 A
) Gain Sel 01 0 - 40 A
Current Sensing Range Ipr -
Gain Sel 10 0 - 33.3 A
Gain Sel 11 0 - 66.7 A
Gain Sel 00; lpr(min) < Ip < Ipr(max) - 80 - mV/A
Gain Sel 01; lprminy < Ip < | - 100 - mV/A
Sensitivity Sens - PR(min) " P~ PR{max)
Gain Sel 10; lpr(min) < Ip < lpr(max) - 120 - mV/A
Gain Sel 11; Ipr(min) < Ip < lpR(max) - 60 - mV/A
Overcurrent Fault Operating Range locr-or Typ. = factory-programmed default, FS = Full-Scale 25 50 100 %FS
Zero Current Output Voltage Viout(q) Unidirectional; Ip =0 A, Ty = 25°C - 0.5 - \%
TOTAL ERROR (Vioyr(acTuat) — (Sens(pear) * lIpr * Vrer)) / (Sens(pgar) * Ipr) * 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = lpR(max) -1.75 1.4 1.75 %
Ip = lpr(max) Ta = 25°C to 150°C -15 1.3 1.5 %
Sensitivity Error Esens
Ip = IpR(max)» Ta = —40°C to 25°C -1.5 1.2 1.5 %
VREFactual — VREFideal Ip = 0 A, Ty =25°C to 150°C -10 +4 10 mV
Zero Current Reference Error Vge
VREFactual — VREFideal Ip = 0 A, Ty = —-40°C to 25°C -10 +5 10 mV
V —Vger Ip=0A, Ty =25°C to 150°C -8 +4 8 mV
Offset Error Voe IOUT(@)— "RER P A
Viout(@) — Vrer Ip = 0 A, To = —40°C to 25°C -8 +5 8 mV
\ ,Ip=0A, Ty=25°C to 150°C -10 +6 10 mV
QVO Error Voe 1ouT@y P A
Viout(ay Ip = 0 A, Ty =-40°C to 25°C -10 +7 10 mV
TOTAL ERROR AND TOTAL ERROR COMPONENTS INCLUDING LIFETIME DRIFT [2]
Total Error Including Lifetime Drift Eror LD Ip = lpR(max) - —2.7+0.8 - %
Ip = lpr(max) Ta = 25°C to 150°C - -1+1.2 - %
Sensitivity Error Including Lifetime Drift Esens LD
- Ip = lpr(max) Ta = —40°C to 25°C - —2.7+0.8 - %
Zero Current Reference Error Including VReFactual — VREFideal: Ip = 0 A, Ty = 25°C t0 150°C - —4 16 - mV
Lifetime Drift VRe L0 0 o
VReFactual ~ VREFideal: Ip = 0 A, Ty = —40°C t0 25°C - +8 - mV
\Y —Vger Ip = 0A, Ty =25°C to 150°C - +7 - mV
Offset Error Including Lifetime Drift VoE 110 O~ RER P A
- Viout@) ~ Vrer Ip = 0 A, Ty = —40°C to 25°C - +6 - mV
Viout(a) Ip = 0A, To=25°C to 150°C - -5 7 - mV
QVO Error Including Lifetime Drift Vae LD
- Vioutay Ip = 0A, Ty =-40°C to 25°C - +9 - mV

[ Typicals are based on worse case mean +3 sigma values during production or production and qualification.
[2] Lifetime drift characteristics are based on the commercial qualification results from zero hours reads. Cannot be guaranteed. Drift is a function of customer application conditions. Contact Allegro

MicroSystems for further information.
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ACS37002

400 kHz, High Accuracy Current Sensor

with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002LMA-066U5 Gain_Sel Pin Performance Key

Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 60 66.7
Selection 0 1 50 80
Combination 1 0 40 100
1 1 30 133.3

ACS37002LMA-066U5 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, To = —40°C to 150°C,
Cgypass = 0.1 pF, and V¢ = 5V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [1] Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 0 - 66.7 A
) Gain Sel 01 0 - 80 A
Current Sensing Range Ipr -
Gain Sel 10 0 - 100 A
Gain Sel 11 0 - 133.3 A
Gain Sel 00; lpr(min) < Ip < lpr(max) - 60 - mV/A
Gain Sel 01; lpr(mim < Ip < - 50 - mV/A
Sensitivity Sens - PR(min) ~ P~ PR{max)
Gain Sel 10; lpr(min) < Ip < lpr(max) - 40 - mV/A
Gain Sel 11; lpr(min) < Ip < lpr(max) - 30 - mV/A
Overcurrent Fault Operating Range locr-or Typ. = factory-programmed default, FS = Full-Scale 25 50 100 %FS
Zero Current Output Voltage ViouT(a) Unidirectional; I[p =0 A, Ty = 25°C - 0.5 - \%
TOTAL ERROR (Vioyr(acTuat) — (Sens(pear) * lIpr * Vrer)) / (Sens(pgar) * Ipr) * 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = lpR(max) -1.75 +1.4 1.75 %
Ip = lpr(max) Ta = 25°C to 150°C -15 1.3 15 %
Sensitivity Error Esens
Ip = IpR(max) Ta = —40°C to 25°C -1.5 +1.2 1.5 %
VREFactual — VREFideas Ip = 0 A, Ty =25°C to 150°C -10 +4 10 mV
Zero Current Reference Error VRe
VREFactual — VREFidean Ip = 0 A, Ty =—40°C to 25°C -10 +5 10 mV
V —Vger Ip=0A, Ty =25°C to 150°C -8 +4 8 mV
Offset Error Voe IOUT(@)— "RER P A
Viout(@) — Vrer Ip = 0 A, Tp =—40°C to 25°C -8 15 8 mV
\ ,Ip=0A, Ty=25°C to 150°C -10 +6 10 mV
QVO Error Voe 1ouT@y P A
Vioutqy Ip = 0 A, Ty =-40°C to 25°C -10 +7 10 mV
TOTAL ERROR AND TOTAL ERROR COMPONENTS INCLUDING LIFETIME DRIFT [2]
Total Error Including Lifetime Drift Eror D Ip = IpR(max) —2.7 £0.8 - %
Ip = lpr(max) Ta = 25°C to 150°C - -1+1.2 - %
Sensitivity Error Including Lifetime Drift Esens LD
- Ip = lpr(max) Ta = —40°C to 25°C - —2.7+0.8 - %
Zero Current Reference Error Including VReFactual — VREFideal Ip = 0 A, Tp = 25°C t0 150°C - -4 6 - mV
Lifetime Drift VRe LD 0 o
VReFactual ~ VREFideal: Ip = 0 A, Ty = —40°C t0 25°C - +8 - mV
V —Vger Ip = 0A, Ty =25°C to 150°C - +7 - mV
Offset Error Including Lifetime Drift VoE 110 T~ REP P A
- Viout(@) — Vrer Ip = 0 A, To = —40°C to 25°C - +6 - mV
Viout(a) Ip = 0A, To=25°C to 150°C - -5 7 - mV
QVO Error Including Lifetime Drift VaE LD
- Vioutay Ip = 0 A, Ty =-40°C to 25°C - +9 - mV

[ Typicals are based on worse case mean +3 sigma values during production or production and qualification
[2] Lifetime drift characteristics are based on the commercial qualification results from zero hours reads. Cannot be guaranteed. Drift is a function of customer application conditions. Contact Allegro

MicroSystems for further information.
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ACS37002

400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002LMA-050B3 Gain_Sel Pin Performance Key

Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 26.4 50
Selection 0 ! 33 40
Combination 1 0 39.6 33.3
1 1 19.8 66.7

ACS37002LMA-050B3 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, Tp = -40°C to 150°C,
Cgypass = 0.1 pF, and V¢ = 3.3V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [ Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 -50 - 50 A
) Gain Sel 01 —40 - 40 A
Current Sensing Range Ipr -
Gain Sel 10 -33.3 - 333 A
Gain Sel 11 -66.7 - 66.7 A
Gain Sel 00; lpr(min) < Ip < lpr(max) - 26.4 - mV/A
Gain Sel 01; | o <lp <l - 33 - mV/A
Sensitivity Sens PR(min) _ P PR(max)
Gain Sel 10; lpr(min) < Ip < Ipr(max) - 39.6 - mV/A
Gain Sel 11; Ipr(min) < Ip < lpr(max) - 19.8 - mV/A
Overcurrent Fault Operating Range locr-or Typ. = factory-programmed default, FS = Full-Scale 50 100 200 %FS
Zero Current Output Voltage Viout(a) Bidirectional; I = 0 A, T, = 25°C - 1.65 - \
TOTAL ERROR (Vioyt(acTuaL) — (Sensqpear) * lpr + Vrer)) / (Sensqpear) * Ipr) * 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = IpR(max) -1.75 1.4 1.75 %
Ip = lpr(max) Ta = 25°C to 150°C -1.5 1.3 1.5 %
Sensitivity Error Esens
Ip = Ipr(max) Ta = —40°C to 25°C -15 1.2 1.5 %
\ — VREeFideal Ip = 0 A, Ty = 25°C to 150°C -10 +4 10 mV
Zero Current Reference Error VRre REFeclual  "REFdeah P A
VREFactual — VREFideas Ip = 0 A, Ty =—40°C to 25°C -10 +5 10 mV
\ —Vger Ip = 0A, Ty =25°C to 150°C -8 +4 8 mV
Offset Error Voe louT@) _ “RER P A
Viout(@) — Vrer lp = 0 A, Ty =—40°C to 25°C -8 +5 8 mV
V ,Ip=0A, Tp=25°C to 150°C -10 +6 10 mV
QVO Error Vae oy P A
Viout(@) Ip = 0 A, Tp =—40°C to 25°C -10 +7 10 mV
TOTAL ERROR AND TOTAL ERROR COMPONENTS INCLUDING LIFETIME DRIFT [2]
Total Error Including Lifetime Drift Etor LD Ip = IpR(max) - —2.7+0.8 - %
lp=1 , TA=25°C to 150°C - -1%1.2 - %
Sensitivity Error Including Lifetime Drift Esens LD PR A
- Ip = lpr(max)» Ta =—40°C to 25°C - -2.7+0.8 - %
Zero Current Reference Error Including v VReFactual ~ VREFideal: Ip = 0 A, Ty = 25°C to 150°C - —4 6 - mV
ifoti ; RE_LTD
Lifetime Drift - VREFactual ~ VREFideals Ip = 0 A, Ty = —40°C to 25°C - +8 - mv
V —Vger Ip=0A, Ty =25°C to 150°C - +7 - mV
Offset Error Including Lifetime Drift Voe 110 1OUTQ) — RER P A
- Viout(@) = Vrer lp = 0 A, Ty =—40°C to 25°C - +6 - mV
V ,Ip=0A, Ty =25°C to 150°C - -5 7 - mV
QVO Error Including Lifetime Drift VaE LD e o 2
- Viout(ay Ip = 0A, T =—40°C to 25°C - +9 - mV

[] Typicals are based on worse case mean +3 sigma values during production or production and qualification.
[2] Lifetime drift characteristics are based on the commercial qualification results from zero hours reads. Cannot be guaranteed. Drift is a function of customer application conditions. Contact Allegro

MicroSystems for further information.
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ACS37002

with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

400 kHz, High Accuracy Current Sensor

ACS37002LMA-066B3 Gain_Sel Pin Performance Key

Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 19.8 66.7
Selection 0 1 16.5 80
Combination 1 0 13.2 100
1 1 9.9 133.3

ACS37002LMA-066B3 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, Tp = -40°C to 150°C,
Cgypass = 0.1 pF, and V¢ = 3.3V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. 1 Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 —66.7 - 66.7 A
Gain Sel 01 -80 - 80 A
Current Sensing Range |
g ang PR Gain Sel 10 -100 - 100 A
Gain Sel 11 -133.3 - 133.3 A
Gain Sel 00; lpr(min) < Ip < lpr(max) - 19.8 - mV/A
Gain Sel 01; lpgmin) < lp < | - 16.5 - mV/A
Sensitivity Sens - PR(min) ~ P " PR(max)
Gain Sel 10; Ipr(min) < Ip < lpr(max) - 13.2 - mV/A
Gain Sel 11; lpr(min) < Ip < lpr(max) - 9.9 - mV/A
Overcurrent Fault Operating Range locr-or Typ. = factory-programmed default, FS = Full-Scale 50 100 200 %FS
Zero Current Output Voltage Viout(q) Bidirectional; I = 0 A, T, = 25°C - 1.65 - \Y
TOTAL ERROR (Vioyr(actuar) — (Sensgpear) * lpr + Vrer)) / (Sens(pear) * Ipr) * 100
AND TOTAL ERROR COMPONENTS
Total Error Eror Ip = IpR(max) -1.75 1.4 1.75 %
Ip = IpR(max) Ta = 25°C to 150°C -15 1.3 1.5 %
Sensitivity Error Esens
Ip = lpr(max), Ta =—40°C to 25°C -15 1.2 1.5 %
V — VREFideas Ip = 0 A, Ty =25°C to 150°C -10 +4 10 mV
Zero Current Reference Error VRe REFectial REFdear P A
VREFactual — VREFideais Ip = 0 A, Tp = —40°C to 25°C -10 +5 10 mV
V —Vger Ip=0A, Ty =25°C to 150°C -8 +4 8 mV
Offset Error Voe IoUT@) — “REP P A
Viout@) — Vrer Ip = 0A, Ty = —40°C to 25°C -8 +5 8 mV
V ,Ip=0A, Tp=25°C to 150°C -10 +6 10 mV
QVO Error Vae ouT@r P A
Viouty Ip = 0 A, Ty =—-40°C to 25°C -10 +7 10 mV
TOTAL ERROR AND TOTAL ERROR COMPONENTS INCLUDING LIFETIME DRIFT [2]
Total Error Including Lifetime Drift Eror Lp Ip = Ipr(max) - -2.7+0.8 - %
lp=1 , Ta=25°C to 150°C - -1+1.2 - %
Sensitivity Error Including Lifetime Drift Esens 11D PR A
- Ip = IpR(max)» Ta = —40°C to 25°C - —2.7+0.8 - %
Zero Current Reference Error Including y VReFactual ~ VREFideal Ip = 0 A, Tp = 25°C t0 150°C - —4 16 - mV
ifoti ; RE_LTD
Lifetime Drift B VREFactual ~ VREFideal Ip = 0 A, Ty = —40°C to 25°C - +8 - mV
V —Vger Ip=0A, Ty =25°C to 150°C - +7 - mV
Offset Error Including Lifetime Drift VoE Lo IoUT(@) — TRER P A
- Viout) — Vrer Ip = 0 A, T = —40°C to 25°C - +6 - mV
Viout(a) Ip = 0 A, Tp = 25°C to 150°C - -5 47 - mV
QVO Error Including Lifetime Drift VaEe LD
- Viout(ay lp = 0A, Ty =-40°C to 25°C - +9 - mV

[l Typicals are based on worse case mean +3 sigma values during production or production and qualification.
[2] Lifetime drift characteristics are based on the commercial qualification results from zero hours reads. Cannot be guaranteed. Drift is a function of customer application conditions. Contact Allegro

MicroSystems for further information.
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ACS37002

400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002LMA-050U3 Gain_Sel Pin Performance Key

Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 52.8 50
Selection 0 ! 66 40
Combination 1 0 79.2 33.3
1 1 39.6 66.7

ACS37002LMA-050U3 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, To = —40°C to 150°C,
Cgypass = 0.1 pF, and V¢ = 3.3V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [ Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 0 - 50 A
) Gain Sel 01 0 - 40 A
Current Sensing Range Ipr -
Gain Sel 10 0 - 33.3 A
Gain Sel 11 0 - 66.7 A
Gain Sel 00; lpr(min) < Ip < Ipr(max) - 52.8 - mV/A
Gain Sel 01; lprminy < Ip < | - 66 - mV/A
Sensitivity Sens - PR(min) " P~ PR{max)
Gain Sel 10; lpr(min) < Ip < lpr(max) - 79.2 - mV/A
Gain Sel 11; Ipr(min) < Ip < lpR(max) - 39.6 - mV/A
Overcurrent Fault Operating Range locr-or Typ. = factory-programmed default, FS = Full-Scale 25 50 100 %FS
Zero Current Output Voltage Viout(q) Unidirectional; Ip =0 A, Ty = 25°C - 0.33 - \%
TOTAL ERROR (Vioyr(acTuat) — (Sens(pear) * lIpr * Vrer)) / (Sens(pgar) * Ipr) * 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = lpR(max) -1.75 +1.4 1.75 %
Ip = lpr(max) Ta = 25°C to 150°C -15 1.3 15 %
Sensitivity Error Esens
Ip = IpR(max)» Ta = —40°C to 25°C -1.5 +1.2 1.5 %
VREFactual — VREFideal Ip = 0 A, Ty =25°C to 150°C -10 +4 10 mV
Zero Current Reference Error Vge
VREFactual — VREFideal Ip = 0 A, Ty = —-40°C to 25°C -10 +5 10 mV
V —Vger Ip=0A, Ty =25°C to 150°C -8 +4 8 mV
Offset Error Voe IOUT(@)— "RER P A
Viout(@) — Vrer Ip = 0 A, To = —40°C to 25°C -8 15 8 mV
\ ,Ip=0A, Ty=25°C to 150°C -10 +6 10 mV
QVO Error Voe 1ouT@y P A
Viout(ay Ip = 0 A, Ty =-40°C to 25°C -10 +7 10 mV
TOTAL ERROR AND TOTAL ERROR COMPONENTS INCLUDING LIFETIME DRIFT [2]
Total Error Including Lifetime Drift Eror LD Ip = lpR(max) - —2.7 £0.8 - %
Ip = lpr(max) Ta = 25°C to 150°C - -1+1.2 - %
Sensitivity Error Including Lifetime Drift Esens LD
- Ip = lpr(max) Ta = —40°C to 25°C - —2.7+0.8 - %
Zero Current Reference Error Including VReFactual — VREFideal: Ip = 0 A, Ty = 25°C t0 150°C - -4 6 - mV
Lifetime Drift VRe L0 0 o
VReFactual ~ VREFideal: Ip = 0 A, Ty = —40°C t0 25°C - +8 - mV
\Y —Vger Ip = 0A, Ty =25°C to 150°C - +7 - mV
Offset Error Including Lifetime Drift VoE 110 O~ RER P A
- Viout@) ~ Vrer Ip = 0 A, Ty = —40°C to 25°C - +6 - mV
Viout(a) Ip = 0A, To=25°C to 150°C - -5 7 - mV
QVO Error Including Lifetime Drift Vae LD
- Vioutay Ip = 0A, Ty =-40°C to 25°C - +9 - mV

[ Typicals are based on worse case mean +3 sigma values during production or production and qualification.
[2] Lifetime drift characteristics are based on the commercial qualification results from zero hours reads. Cannot be guaranteed. Drift is a function of customer application conditions. Contact Allegro

MicroSystems for further information.

ALLEGRO

microsystems

16

Allegro MicroSystems

955 Perimeter Road

Manchester, NH 03103-3353 U.S.A.
www.allegromicro.com



ACS37002

400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002LMA-066U3 Gain_Sel Pin Performance Key

Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 39.6 66.7
Selection 0 ! 33 80
Combination 1 0 26.4 100
1 1 19.8 133.3

ACS37002LMA-066U3 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, Tp = -40°C to 150°C,
Cgypass = 0.1 pF, and V¢ = 3.3V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [1] Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 0 - 66.7 A
) Gain Sel 01 0 - 80 A
Current Sensing Range Ipr -
Gain Sel 10 0 - 100 A
Gain Sel 11 0 - 133.3 A
Gain Sel 00; lpr(min) < Ip < lpr(max) - 39.6 - mV/A
Gain Sel 01; | im <lp<lI - 33 - mV/A
Sensitivity Sens PR(min) _ P PRimax)
Gain Sel 10; lpr(min) < Ip < Ipr(max) - 26.4 - mV/A
Gain Sel 11; lpr(min) < Ip < Ipr(max) - 19.8 - mV/A
Overcurrent Fault Operating Range locr-or Typ. = factory-programmed default, FS = Full-Scale 25 50 100 %FS
Zero Current Output Voltage Viout(a) Unidirectional; Ip = 0 A, Ty = 25°C - 0.33 - \
TOTAL ERROR (Vioyt(acTuaL) — (Sensqpear) * lpr + Vrer)) / (Sensqpear) * lpr) * 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = IpR(max) -1.75 1.4 1.75 %
Ip = IpR(max) Ta = 25°C to 150°C -1.5 +1.3 15 %
Sensitivity Error Esens
Ip = IpR(max)» Ta =—40°C to 25°C -15 1.2 1.5 %
VREFactual — VREFideal» Ip = 0 A, Ty = 25°C to 150°C -10 +4 10 mV
Zero Current Reference Error VRre
VREFactual — VREFideas Ip = 0 A, Ty =—40°C to 25°C -10 +5 10 mV
Vv —Vger Ip = 0A, Ty =25°C to 150°C -8 +4 8 mV
Offset Error Voe IOUT(@) — "RER P A
Viouta) — Vrer Ip = 0 A, T = —40°C to 25°C -8 +5 8 mV
V ,Ip=0A, Tp=25°C to 150°C -10 +6 10 mV
QVO Error Vae oty P A
Viout(@) Ip = 0 A, Tp=—40°C to 25°C -10 +7 10 mV
TOTAL ERROR AND TOTAL ERROR COMPONENTS INCLUDING LIFETIME DRIFT [2]
Total Error Including Lifetime Drift Etor LD Ip = IpR(max) - —2.7 £0.8 - %
lp=1 , Ta=25°C to 150°C - -141.2 - %
Sensitivity Error Including Lifetime Drift Esens LD P__PRmao A
- Ip = lpr(max)» Ta =—40°C to 25°C - —2.7+0.8 - %
Zero Current Reference Error Including v VReFactual ~ VREFideal Ip = 0 A, Ty = 25°C to 150°C - —4 +6 - mV
ifoti ; RE_LTD
Lifetime Drift B VREFactual — VREFideals Ip = 0 A, Tp =—40°C to 25°C - +8 - mV
V —Vger Ip=0A, Ty =25°C to 150°C - +7 - mV
Offset Error Including Lifetime Drift Voe 110 IOUTQ@ ~ RER P A
- Viout(@) — VRer lp = 0 A, Ty =—40°C to 25°C - +6 - mV
V ,Ip=0A, Tp=25°C to 150°C - -5+7 - mV
QVO Error Including Lifetime Drift VaE 11D U@ P A
- Viout(ay Ip = 0 A, T =—40°C to 25°C - +9 - mV

] Typicals are based on worse case mean +3 sigma values during production or production and qualification.
[2] Lifetime drift characteristics are based on the commercial qualification results from zero hours reads. Cannot be guaranteed. Drift is a function of customer application conditions. Contact Allegro

MicroSystems for further information.
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ACS37002

400 kHz, High Accuracy Current Sensor

with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002KMA-050B5 Gain_Sel Pin Performance Key

Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 40 50
Selection 0 ! 50 40
Combination 1 0 60 33.3
1 1 30 66.7

ACS37002KMA-050B5 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, Ty = —40°C to 125°C,
Cgypass = 0.1 pF, and V¢ = 5V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [1 Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 -50 - 50 A
) Gain Sel 01 —40 - 40 A
Current Sensing Range Ipr -
Gain Sel 10 -33.3 - 33.3 A
Gain Sel 11 -66.7 - 66.7 A
Gain Sel 00; lpr(min) < Ip < lpr(max) - 40 - mV/A
Gain Sel 01; | im <lp<lI - 50 - mV/A
Sensitivity Sens PR(min) _ P PR{max)
Gain Sel 10; lpr(min) < Ip < Ipr(max) - 60 - mV/A
Gain Sel 11; lpr(min) < Ip < Ipr(max) - 30 - mV/A
Overcurrent Fault Operating Range locr-or Typ. = factory-programmed default, FS = Full-Scale 50 100 200 %FS
Zero Current Output Voltage ViouT(a) Bidirectional; I = 0 A, T, = 25°C - 25 - \
TOTAL ERROR (Vioyt(acTuaL) — (Sensqpear) * Ipr*VRrer)) / (Senspgar) * Ipr)* 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = IpR(max) -1.75 0.9 1.75 %
Ip = IpR(max) Ta = 25°C to 125°C -1 +0.8 1 %
Sensitivity Error Esens
Ip = lpr(max) Ta = —40°C to 25°C -1 +0.75 1 %
V — VReFideal Ip = 0 A, Ty = 25°C to 125°C -10 +4 10 mV
Zero Current Reference Error VRre REFactal  "REFdeah P A
VREFactual — VREFideas Ip = 0 A, Ty =—40°C to 25°C -10 +5 10 mV
Vv —Vger Ip=0A, Ty =25°C to 125°C -8 +4 8 mV
Offset Error Voe louT@) _ “RER P A
Viout(@)~ Vrer lp = 0 A, Ty =—40°C to 25°C -8 +5 8 mV
V ,Ip=0A, Tp=25°C to 125°C -10 +6 10 mV
QVO Error Vae Uy P A
Viout@) Ip = 0 A, Tp =—40°C to 25°C -10 +7 10 mV
TOTAL ERROR AND TOTAL ERROR COMPONENTS INCLUDING LIFETIME DRIFTI2I
Total Error Including Lifetime Drift Etor LD Ip = IpR(max) - —2.7+0.8 - %
Ib=1 , TA=25°C to 125°C - -141.2 - %
Sensitivity Error Including Lifetime Drift Esens 11D PR A
- Ip = lpr(max)» Ta =—40°C to 25°C - -2.7+0.8 - %
Zero Current Reference Error Including v VReFactual ~ VREFideal: Ip = 0 A, To = 25°C to 125°C - —4 6 - mV
ifoti ; RE_LTD
Lifetime Drift B VREFactual ~ VREFideal> Ip = 0 A, Ty = —40°C to 25°C - +8 - mv
V —Vger Ip=0A, Ty =25°C to 125°C - +7 - mV
Offset Error Including Lifetime Drift Voe 110 1OUT@ — "RER P A
- Viout(@) = VRer lp = 0 A, Ty =—40°C to 25°C - +6 - mV
V ,Ip=0A, Tp=25°C to 125°C - -5 47 - mV
QVO Error Including Lifetime Drift VaEe LD Aok o 2
- Viout(ay Ip = 0A, Ta=—40°C to 25°C - +9 - mV

[] Typicals are based on worse case mean +3 sigma values during production or production and qualification.
[2] Lifetime drift characteristics are based on the commercial qualification results from zero hours reads. Cannot be guaranteed. Drift is a function of customer application conditions. Contact Allegro

MicroSystems for further information.
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ACS37002

400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002KMA-050B3 Gain_Sel Pin Performance Key

Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 26.4 50
Selection 0 ! 33 40
Combination 1 0 39.6 33.3
1 1 19.8 66.7

ACS37002KMA-050B3 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, Ty = —40°C to 125°C,
Cgypass = 0.1 pF, and V¢ = 3.3V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. 1] Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 -50 - 50 A
) Gain Sel 01 —40 - 40 A
Current Sensing Range Ipr -
Gain Sel 10 -33.3 - 333 A
Gain Sel 11 -66.7 - 66.7 A
Gain Sel 00; lpr(min) < Ip < lpr(max) - 26.4 - mV/A
Gain Sel 01; | o <lp <l - 33 - mV/A
Sensitivity Sens PR(min) _ P PR(max)
Gain Sel 10; lpr(min) < Ip < Ipr(max) - 39.6 - mV/A
Gain Sel 11; Ipr(min) < Ip < lpr(max) - 19.8 - mV/A
Overcurrent Fault Operating Range locr-or Typ. = factory-programmed default, FS = Full-Scale 50 100 200 %FS
Zero Current Output Voltage Viout(a) Bidirectional; I = 0 A, T, = 25°C - 1.65 - \
TOTAL ERROR (Vioyt(acTuaL) — (Sensqpear) * lpr + Vrer)) / (Sensqpear) * Ipr) * 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = IpR(max) -1.75 0.9 1.75 %
Ip = lpr(max) Ta = 25°C to 125°C -1 +0.8 1 %
Sensitivity Error Esens
Ip = Ipr(max) Ta = —40°C to 25°C -1 +0.75 1 %
\ — VREeFideal Ip = 0 A, Ty =25°C to 125°C -10 +4 10 mvV
Zero Current Reference Error VRre REFeclual  "REFdeah P A
VREFactual — VREFideas Ip = 0 A, Ty =—40°C to 25°C -10 +5 10 mV
\ —Vger Ip=0A, Ty =25°C to 125°C -8 +4 8 mV
Offset Error Voe louT@) _ “RER P A
Viout(@) — Vrer lp = 0 A, Ty =—40°C to 25°C -8 +5 8 mV
V ,Ip=0A, Tp=25°C to 125°C -10 +6 10 mV
QVO Error Vae oy P A
Viout(@) Ip = 0 A, Tp =—40°C to 25°C -10 +7 10 mV
TOTAL ERROR AND TOTAL ERROR COMPONENTS INCLUDING LIFETIME DRIFT [2]
Total Error Including Lifetime Drift Etor LD Ip = IpR(max) - —2.7 +0.8 - %
Ilp=1 , TA=25°C to 125°C - -141.2 - %
Sensitivity Error Including Lifetime Drift Esens LD PR A
- Ip = lpr(max)» Ta =—40°C to 25°C - —2.7+0.8 - %
Zero Current Reference Error Including v VReFactual ~ VREFideal: Ip = 0 A, Tp = 25°C t0 125°C - —4 16 - mv
ifoti ; RE_LTD
Lifetime Drift - VREFactual ~ VREFideals Ip = 0 A, Ty = —40°C to 25°C - +8 - mv
V —Vger Ip=0A, Ty =25°C to 125°C - +7 - mV
Offset Error Including Lifetime Drift Voe 110 1OUTQ) — RER P A
- Viout(@) = Vrer lp = 0 A, Ty =—40°C to 25°C - +6 - mvV
V ,Ip=0A, Ty=25°C to 125°C - -5 7 - mV
QVO Error Including Lifetime Drift Vae LD e o 2
- Viout(ay Ip = 0A, T =—40°C to 25°C - +9 - mV

[ Typicals are based on worse case mean +3 sigma values during production or production and qualification.
[2] Lifetime drift characteristics are based on the commercial qualification results from zero hours reads. Cannot be guaranteed. Drift is a function of customer application conditions. Contact Allegro

MicroSystems for further information.
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ACS37002

400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002LLA-015B5 Gain_Sel Pin Performance Key

Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 1333 15
Selection 0 1 166.6 12
Combination 1 0 200 10
1 1 100 20

ACS37002LLA-015B5 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, Ty = —40°C to 150°C,

Cgypass = 0.1 pF, and V¢ = 5V, unless otherwise specified

Characteristic Symbol Test Conditions | Min. | Typ. 1] | Max. | Units
NOMINAL PERFORMANCE
Gain Sel 00 -15 - 15 A
Gain Sel 01 -12 - 12 A
Current Sensing Range Ipr
Gain Sel 10 -10 - 10 A
Gain Sel 11 -20 - 20 A
Gain Sel 00; lpr(miny < Ip < Ipr(max) - 133.3 - mV/A
Gain Sel 01; | m < lp <l - 166.6 - mV/A
Sensitivity Sens PR(min) P~ PR(max)
Gain Sel 10; lpr(min) < Ip < Ipr(max) - 200 - mV/A
Gain Sel 11; Ipr(min) < Ip < lpR(max) - 100 - mV/A
Overcurrent Fault Operating Range locr.or Typ. = factory-programmed default, FS = Full-Scale 50 100 200 %FS
Zero Current Output Voltage Viout(a) Bidirectional; I = 0 A, Ty = 25°C - 25 - \
TOTAL ERROR (Viour(acTuaL) — (Sens(pear) * Ipr + Vrer)) / (Sensgpear) * Ipr) * 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = IpR(max) -1.75 1.4 1.75 %
Ip = Ipr(max): Ta = 25°C to 150°C -1.5 +1.3 1.5 %
Sensitivity Error Esens
Ip = lpr(max): Ta=—40°C to 25°C -1.5 +1.2 1.5 %
V — VReFideal Ip = 0 A, Ty = 25°C to 150°C -10 +4 10 mV
Zero Current Reference Error VRe REFeclval  "REFdeah P A
VREFactual — VREFideal |p = 0 A, Ty =—-40°C to 25°C -10 +5 10 mV
Vv —Vger Ip=0A, Tp=25°C to 150°C -8 +4 8 mV
Offset Error Voe IOUT(@)— "RER P A
Viout(@) = Vrer lp = 0 A, Ty =—40°C to 25°C -8 5 8 mV
Vv ,Ip=0A, Ty=25°C to 150°C -10 +6 10 mV
QVO Error Voe 1ouT@y P A
Viout(ay lp = 0A, Ty =-40°C to 25°C -10 7 10 mV
[ Typicals are based on worse case mean +3 sigma values during production or production and qualification.
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ACS37002 400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002LLA-025B5 Gain_Sel Pin Performance Key Selection Identifier
Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 80 25
Selection 0 ! 66.6 30
Combination 1 0 53.3 37.5
1 1 40 50

ACS37002LLA-025B5 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, To = -40°C to 150°C,
Cgypass = 0.1 pF, and V¢ = 5V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [ Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 -25 - 25 A
) Gain Sel 01 -30 - 30 A
Current Sensing Range Ipr -
Gain Sel 10 -37.5 - 375 A
Gain Sel 11 -50 - 50 A
Gain Sel 00; lpr(min) < Ip < lpr(max) - 80 - mV/A
Gain Sel 01; | im <lp<lI - 66.6 - mV/A
Sensitivity Sens PR{min) _ P PR(max)
Gain Sel 10; lpr(min) < Ip < Ipr(max) - 53.3 - mV/A
Gain Sel 11; Ipr(min) < Ip < lpr(max) - 40 - mV/A
Overcurrent Fault Operating Range locr.or Typ. = factory-programmed default, FS = Full-Scale 50 100 200 %FS
Zero Current Output Voltage Viout(q) Bidirectional; I = 0 A, T, = 25°C - 25 - \
TOTAL ERROR (Vioyr(acTuaL) — (Sensqpear) * lpr + Vrer)) / (Sensqpear) * lpr) * 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = IpR(max) -1.75 1.4 1.75 %
Ip = IpR(max) Ta = 25°C to 150°C -1.5 +1.3 1.5 %
Sensitivity Error Esens
Ip = IpR(max)» Ta =—40°C to 25°C -15 1.2 15 %
VREFactual — VREFideal Ip = 0 A, Ty = 25°C to 150°C -10 +4 10 mV
Zero Current Reference Error VRe
VREFactual — VREFideal Ip = 0 A, Ty =—40°C to 25°C -10 +5 10 mV
\ —VRer Ip = 0A, Ty =25°C to 150°C -8 +4 8 mV
Offset Error Voe IOUT(@ — "RER P A
Viout(@) = Vrer lp = 0 A, Ty =—40°C to 25°C -8 +5 8 mV
V ,Ip=0A, Tp=25°C to 150°C -10 +6 10 mV
QVO Error Vae oty P A
Viout(@) Ip = 0 A, Tp = —40°C to 25°C -10 +7 10 mV

[1] Typicals are based on worse case mean +3 sigma values during production or production and qualification.
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ACS37002

400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002LLA-015B3 Gain_Sel Pin Performance Key

Selection Identifier

Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 88 15
Selection 0 ! 110 12
Combination 1 0 132 10
1 1 66 20

ACS37002LLA-015B3 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, To = —-40°C to 150°C,

Cgypass = 0.1 pF, and V¢ = 3.3V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [ Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 -15 - 15 A
) Gain Sel 01 -12 - 12 A
Current Sensing Range Ipr -
Gain Sel 10 -10 - 10 A
Gain Sel 11 -20 - 20 A
Gain Sel 00; lpr(min) < Ip < lpr(max) - 88 - mV/A
Gain Sel 01; | m < lp <l - 110 - mV/A
Sensitivity Sens PR(min) ~ P " PR(max)
Gain Sel 10; lpr(min) < Ip < IpR(max) - 132 - mV/A
Gain Sel 11; lpr(min) < Ip < lpr(max) - 66 - mV/A
Overcurrent Fault Operating Range locr.or Typ. = factory-programmed default, FS = Full-Scale 50 100 200 %FS
Zero Current Output Voltage Viout(@) Bidirectional; I = 0 A, Ty = 25°C - 1.65 - \
TOTAL ERROR (Vioyr(acTuaL) — (Sensqpear) * lpr + VRrer)) / (Sensqpear) * Ipr) * 100
AND TOTAL ERROR COMPONENTS
Total Error Eror Ip = IpR(max) -1.75 1.4 1.75 %
Ip = IpR(max) Ta = 25°C to 150°C -1.5 +1.3 1.5 %
Sensitivity Error Esens
Ip = lpr(max), Ta =—40°C to 25°C -1.5 1.2 1.5 %
VREFactual — VREFideal Ip = 0 A, Ty = 25°C to 150°C -10 +4 10 mV
Zero Current Reference Error VRre
VREFactual — VREFideals Ip = 0 A, Tp = —40°C to 25°C -10 +5 10 mV
\ —Vger Ip = 0A, Ty =25°C to 150°C -8 +4 8 mV
Offset Error Voe IoUT@) — "REP P A
Vioutq) — Vrer Ip = 0 A, T = —40°C to 25°C -8 +5 8 mV
V ,Ip=0A, Tp=25°Cto 150°C -10 +6 10 mV
QVO Error Vae Uty P A
Viout) Ip = 0 A, Ty =-40°C to 25°C -10 +7 10 mV
11 Typicals are based on worse case mean +3 sigma values during production or production and qualification.
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ACS37002 400 kHz, High Accuracy Current Sensor
with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

ACS37002LLA-025U3 Gain_Sel Pin Performance Key Selection Identifier
Parameter (Units) Gain_Sel_1 (Boolean) | Gain_Sel_0 (Boolean) Gain (mV/A) Max IP (A)
Type Digital Input Digital Input Calculation Bidirectional
0 0 105.6 25
Selection 0 1 88 30
Combination 1 0 70.4 375
1 1 52.8 50

ACS37002LLA-025U3 PERFORMANCE CHARACTERISTICS: Valid through full operating temperature range, T, = -40°C to 150°C,
Cgypass = 0.1 pF, and V¢ = 3.3V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [1] Max. Units
NOMINAL PERFORMANCE
Gain Sel 00 0 - 25 A
. Gain Sel 01 0 - 30 A
Current Sensing Range Ipr -
Gain Sel 10 0 - 375 A
Gain Sel 11 0 - 50 A
Gain Sel 00; lpr(min) < Ip < lpr(max) - 105.6 - mV/A
Gain Sel 01; | m <lp<lI - 88 - mV/A
Sensitivity Sens PRimin) _ P PRimax)
Gain Sel 10; lpr(min) < Ip < lpRr(max) - 70.4 - mV/A
Gain Sel 11; lpr(min) < lp < lpr(max) - 52.8 - mV/A
Overcurrent Fault Operating Range locr-or Typ. = factory-programmed default, FS = Full-Scale 25 50 100 %FS
Zero Current Output Voltage Viout(@) Unidirectional; Ip = 0 A, Ty = 25°C - 0.33 - \
TOTAL ERROR (Viout(acTuaL) — (Sens(pear) * lpr+Vrer)) / (Senspear) * lpr)* 100
AND TOTAL ERROR COMPONENTS
Total Error Etor Ip = IpR(max) -1.75 +1.4 1.75 %
Ip = IpR(max) Ta = 25°C to 150°C -1.5 +1.3 1.5 %
Sensitivity Error Esens
Ip = Ipr(max), Ta=—40°C to 25°C -15 +1.2 1.5 %
VREFactual — VREFideal Ip = 0 A, Tp = 25°C to 150°C -10 +4 10 mV
Zero Current Reference Error VRre
VReFactual — VREFidean Ip = 0 A, Ty =—40°C to 25°C -10 +5 10 mV
\Y —Vger Ip =0A, Ty =25°C to 150°C -8 +4 8 mV
Offset Error Voe 10UT(@) RER P A
Viouta) = Vrer Ip = 0 A, Ty = —40°C to 25°C -8 +5 8 mV
V ,Ip=0A, Tp=25°C to 150°C -10 +6 10 mV
QVO Error Vae louT@y P A
Viout(@) Ip = 0 A, Tp =—40°C to 25°C -10 +7 10 mV

[1] Typicals are based on worse case mean +3 sigma values during production or production and qualification.
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ACS37002

400 kHz, High Accuracy Current Sensor

with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

FUNCTIONAL DESCRIPTION

Power-On Reset Operation

POWER-ON

As V¢ ramps up, the ACS37002 V oyt and Vygp pins are

high impedance until V¢ reaches and passes Vyypg [2] (or
Vpora [111f UVD is disabled). Once V¢ passes [2], the device
takes some time without V¢ dropping below Vpog( ) [8] before
the device enters normal operation.

POWER-OFF

As V¢ drops below Vpog(p ) [8], the outputs will enter a high-
impedance state. If UVD is enabled, before the device powers off,
it will force Vigyr to GND if Ve < Vgyp, [6] until Vpor(r) [8]
(seen in Figure 4 and Figure 6) is reached, at which point Vgt
and Vg will go high Z. If UVD is disabled, then Vygr and Vigur
will continue to report until Vi is less than Vpogrr) [8] (seen in
Figure 7), at which point they will go high Z.

Note: Since the device is entering a high Z state, and not forcing
the output, the time it takes the output to settle will depend on the
external circuitry used.

POWER-ON TIMING

The descriptions in this section assume: temperature = 25°C, with
the labeled test conditions. The provided graphs in this section
show Vg moving with V. The voltage of Vgt during a
high-impedance state will be most consistent with a known load

(RLoap:Croap)-

Voltage

Vce Vour —

HIZ

Voltage

I@Vcc

Vout —

HIZ

Time

Figure 5: tpgp behavior UVD disabled, RL = Pull-Up
POWER-ON RESET (POR)

If Vo falls below Vpog(r) [8] while in operation, the output will
re-enter a high-impedance state. After V¢ recovers and exceeds
Vuvpy [2], the output will begin reporting again after the delay

of tpop,

POWER-ON DELAY (Tpop)

When the supply is ramped to Vyyp) (seen in Figure S as [2]),
the device will require a finite time to power its internal compo-
nents before the outputs are released from high Z and can respond
to an input magnetic field. Power-On Time, tpqp, is defined as
the time it takes for the output voltage to settle within £10% of
its steady-state value under an applied magnetic field, which can
be seen the time from [2] to [A]. After this delay, the output will
quickly approach Vigyr(Gauss) = Sens x Amps + Vggp.

HIZ

HI Z
HI Z

Time

Figure 4: Power States Thresholds with Vg 1 Behavior for a 5 V Device, R, = Pull-Down, UVD Enabled
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Overvoltage and Undervoltage Detection

To ensure that the device’s output can be trusted, the device con-
tains an overvoltage and an undervoltage detection flag. This will
use Vg to alert the system when the supply voltage is outside
of the operational ranges.

UNDERVOLTAGE DETECTION VOLTAGE
THRESHOLDS (VyypmiL)

The ACS37002 comes factory-programmed with UVD enabled. It
is important to note that when powering up the device for the first
time after a POR event, V gyt and Vigg will remain high Z until
Ve is raised above Vyypy (seen in Figure 6 as [2]), at which
point the VIOUT and VREF pins will begin to operate. If UVD is
disabled or it is a 3.3 V device, Vigyt and Vygp will begin report
after V¢ raises above Vpopy (seen in Figure 7 as [1]) under the

Voltage

Vec —— Vour—

®®® ®

same conditions.

If V¢ drops below Vyyp ) [6] after normal operation, Vigyrt
will go to GND regardless of Ry oo configuration. The VIOUT
pin will stay at GND until V¢ raises above Vyypgy [7] or Ve
falls below Vpog) [8]. If V¢ rises above Vyyp) [7] after

a UVD event, the outputs will resume operation. If V¢ drops
below Vpog) [8], the device will enter a POR event and reset;
Viout and Vygp will switch to high Z if this occurs.

OVERVOLTAGE DETECTION VOLTAGE
THRESHOLDS (Voyp(L))

When V¢ raises above Vqypy (seen in Figure 6 as [4]), the
output of the Vygr and Vgt pin will go high Z, Vg be pulled
to GND, and Vg7 will be pulled to either VCC or GND,
depending if Ry 4 1s in a pull-up or pull-down configuration.

®
@

Y-

Voltage

VREF —— @ O] ® ®

;;;;;;;;;;

Time

Figure 6: Power States Thresholds with Vgt and Vggr Behavior, 5 V Device, R, = Pull-Up, UVD Enabled

Voltage Vce —— Vour —

Time

Time

Actual Performance

Power States Thresholds with Vg and Vggg Behavior, 3.3 V Device, R = Pull-Up, UVD Disabled

Figure 7:
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OVERVOLTAGE/UNDERVOLTAGE DETECTION
HYSTERESIS (Voyphyss VuvpHys)

To prevent toggling, there is hysteresis between enable and dis-
able thresholds to reducing nuisance flagging and clears. There

is about 1 V and 0.4 V of hysteresis for Overvoltage and Under-
voltage respectively. These can be seen represented in Figure 6

between the relevant thresholds.

OVERVOLTAGE AND UNDERVOLTAGE
ENABLE AND DISABLE TIME (Toypep) TuvpEn)

The enable time for OVD, toypg), is the time from Voyp ) [4]
to OVD flag [B] in Figure 8. The UVD enable time, tyyp ), is
the time from Vyyyp(r ) [6] to the UVD flag [D], also in Figure 8.
The enable flag for both OVD and UVD has a counter to reduce
transients faster than 64 us from triggering nuisance flags.

If Vo ramps from >Vyyp ) [6] to <Vpog [8] (both seen in
Figure 8) faster than tyypg), then the device will not have time to
report a UVD event before power off occurs.

The disable time for OVD, toypp), is the time from Voyp ) [5]
to the OVD clear to normal operation [C] in Figure 8. The UVD
disable time, tyyp(p), is the time from Vyyypy [7] to the UVD
flag clear to nominal operation [E], also seen in Figure 8. The
disable time does not have a counter for either UVD or UVD to
release the output and resume reporting as soon as possible.

SUPPLY ZENER CLAMP VOLTAGES

If the voltage applied to the device continues to increase past
overvoltage detection to extreme levels, there is a point when the
Zener diodes will turn on (V). These internal diodes are in place
to protect the device from short high voltage or ESD events and
should NOT be used as a feature to reduce the voltage on a line.

Voltage Vce Vout —

Continued exposure to voltages higher than normal operating
voltage V¢ (iypicar) €an Weaken or even damage the Zener diodes
and potentially lead to damage of the part.

Absolute Maximum Ratings

These are the maximum application or environmental conditions
that the device can be subjected before damage may occur.

FORWARD AND REVERSE SUPPLY VOLTAGE

This is the greatest voltage that can be supplied to V¢ from
GND during programing or transient switching. This voltage
should not be used as a DC voltage bias for an extended time.

FORWARD AND REVERSE OUTPUT VOLTAGE

The forward Output Voltage or Vyqy rating should be read as a
voltage of no greater than V¢ + 0.5 up to 6.5 V. This is the great-
est voltage that the output can be biased with from GND during
programming or transient switching. The Reverse Output Voltage
or Vyour should not drop below —0.5 V during programming or
transient switching. These voltages should not be used as a DC
voltage bias for an extended time.

FORWARD AND REVERSE REFERENCE/FAULT VOLTAGE

The Forward Reference/Fault Voltage or Vi _yy rating should be
read as a voltage of no greater than V- + 0.5 up to 6.5 V. This is
the greatest voltage that the output can be biased with from GND
during programming or transient switching. The Reverse Output
Voltage or Vy_pp should not drop below —0.5 V during program-
ming or transient switching. These voltages should not be used as
a DC voltage bias for an extended time.

HIZ

Time

Figure 8: tPOD! tOVD(E/D)’ and tUVD(E/D) with RL = PuII-Up
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DEFINITIONS OF OPERATING AND PERFORMANCE CHARACTERISTICS

OUTPUT SOURCE AND SINK CURRENT

This is the maximum current that Vi1 can passively sink or
source before damage may occur.

Zero Current Voltage Output (V|oyr(q), QVO)

Zero Current Voltage Output or Vigyrq) (also called QVO) is
defined as the voltage on the output V oyt when zero amps are
applied.

QVO Temperature Drift (Vqg)

QVO Temperature Drift or Vp is defined as the drift of QVO from
room to hot or room to cold (25°C to 125/150°C or 25°C to —40°C
respectively). Temperature drift is compensated with Allegro’s fac-
tory trim to remain within the limits across temperature.

Reference Voltage (Vgrgp)

There is a voltage reference output pin (VREF) on the ACS37002.
This allows the user to know the zero-current voltage for the output
channel Vqur. This allows for differential measurement and
allows for device referred supply for the VOC pin.

Reference Voltage Temperature Drift (Vgg)

Reference Voltage Temperature Drift or Vg is defined as
the drift of Vygp from room to hot or room to cold (25°C to
125/150°C or 25°C to —40°C respectively).

Offset Voltage (Vog)

Offset Voltage or Vg is defined as QVO-Vygr and is demon-
strated in Figure 9. This includes the drift of QVO-Vygp from
room to hot or room to cold (25°C to 125/150°C or 25°C to

Viout

ViouT(dean

Vaze

—40°C respectively).

Output Saturation Voltage (Vsar(nighiLow))

Output Saturation Voltage or Vgt is defined as the voltage that
output no longer changes when the magnitude of the magnetic
field is increased. Vgarqigr) is the highest voltage the output
can drive to while, Vgarq ow) 18 the lowest. This can be seen in
Figure 10. Note that changing the sensitivity does not change the
Vgt points.

OUTPUT VOLTAGE OPERATING RANGE (VgoR)

The Output Voltage Operating Range or Vg is the functional
range for linear performance of Vot and its related datasheet pa-
rameters. This can be seen in Figure 10. The output is centered at
QVO and will remain within datasheet limits across the Vog. It is
possible for the output to report beyond these voltages until Vgur,
but certain parameters may not meet datasheet limits. The output
performance is demonstrated in Figure 9 through and beyond the

Voor-

Output
A

5V —

+FS
e Input

N +FS
o output

A
More Sensitive
Nominally Sensitive L

Less Sensitive

. » Input <«

Gulput Voltage Operating Range Voo

L oFs
* [output
- -F§
Input

0.5v

VsaT(Low

Figure 10: Voor, Vsar and SENS with Full Scale
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Sensitivity (Sens)

The definition of Sensitivity or Sens is the ratio of the output
swing versus current through the IP pins. This current moves
the output voltage away from its QVO and towards the supply
voltage rails. The magnitude and direction of the output voltage
swing is proportional by Sens to the magnitude and direction of
the applied current.

VOUT(Il) B VOUT(I2)
]1 - [2

Sens =

where I; and I, are two different currents, and where Vigyr)
and Vigyr ) are the voltages of the device with the applied cur-
rents. Vigur 1;, or I, can be QVO with zero current.

Sensitivity Error (Eggp,s)

Sensitivity Temperature Drift or Ey is defined as the drift of
Sens from room to hot or room to cold (25°C to 125°C or 25°C
to —40°C respectively). No trimming/programming is needed
because temperature drift is compensated with Allegro’s factory
trim to remain within the datasheet limits across temperature.

Increasing A
Viout (V)

Accuracy Across
Temperature
Accuracy at ———at->|

25°C Only

Accuracy Across
Temperature

Accuracy at

|
|
|
25°C Only :
! +lp (A
B Viout(@) | TP L)
e (A) :
|
g |
Full Scale Ip |
Ipr(Max)
L -
Iq-»ll— Accuracy at
25°C Onl
Y Decreasing
Accuracy Across Y Viour (V)
Temperature

Figure 11: Output Accuracy Pocket for Room and
Across Temperature

Gain Selection Pins

The ACS37002 features external gain selection pins that config-
ures the device sensitivity. The gain select logic is latched based
on the pin voltage at startup. Either pin may be shorted directly to
VCC or GND (logic 1 or 0). Both pins include an internal 1 MQ
pull-down to GND. Floating pins will be interpreted as logic 0; if
both pins are floating, the device will be in the 00 configuration.
Specific gain select performance can be found in the selection
performance characteristics table. To change the gain of the
device, refer to Figure 22 in the application and theory section.

Full Scale (FS)

Full Scale or FS is defined as the range that relates the devices
actual sensitivity, Voor and Vpgg. This value is used for refer-
ence of the devices functional operation range and when dis-
cussing a fault trip level. FSyypyr is the input bias that results in
FSoutput and these two are directly related by the device actual
sensitivity. Both FS can be seen in Figure 10, labeled as posi-
tive or negative FS input and FS output. The equation for input
referred FS for a 5 V bidirectional device is:

FS =£2 V/Sens s ¢qual

Note that a percentage change in FSyypyt is equivalent to resul-
tant percentage change of FSqytpyr and visa versa.

Nonlinearity (E; |\)

As the amount of field applied to the part changes the sensitiv-
ity of the device can also change slightly. This is referred to as
linearity error or E jy and an exaggerated example can be seen in
Figure 12. Consider two currents, I;(1/2 FS) and I,(FS). Ideally,
the sensitivity of the device is the same for both fields everything
else equal. Linearity Error is calculated as the percent change in
sensitivity from one field to another. Error is calculated sepa-
rately for positive (Ey jy(+)) and negative (E py(.)) currents, and
the percent errors are defined as:

_ SQHSJZi o
ELIN(i] = 1 - Sens!1+ # 100 /0

where:

Sensy, = (Vioutixt — Vrer) / Lt
and
Sensy. = (Vioutix- — Vrer) / Ix-

Ix are positive and negative currents through Ip, such that
Lol =2 %[ 1| and | Ly =2 > | Lj|.E g = max(Ep i+ » ELves)
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Total Output Error (E;o7)

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 field applied to the device:

v
Erors) = (1 - —;‘}”T—“‘““‘“‘“ﬂ’) = 100%
10UT_Ideal(+1)
where
ViouT Actual(izx) = £ % Senspcgal T QVO o cqal
and

ViouT 1deal(is) = T % Sensigeqs + VREF Actual

Total Output Error incorporates all sources of error and is a func-
tion of current. At relatively high currents, Total Output Error
will be mostly due to sensitivity error, and at relatively low fields,
Total Output Error will be mostly due to Offset Voltage (V).

In fact, at I = 0, Total Output Error approaches infinity due to the
offset. An example of total error at FS can be seen in Figure 12.

Note: Total Output Error goes to infinity as the amount of applied
field approaches 0 A.

Voltage
A

“ Total Error (FS)

QVO Error

P Field

112 Full Scale Full Scale

Figure 12: Accuracy Error

Power Supply Offset Error (Vpg)

Power Supply Offset Error or Vpg is defined at the offset error in
mV between Ve and Ve £10% V. Fora 5V device, this is 5
to4.5Vand 5to 5.5 V. Fora 3.3V device, thisis 3.3 to 3 V and
33t03.6V.

Offset Power Supply Rejection Ratio (PSRRO)

The Offset Power Supply Rejection Ratio or PSRRO is defined
as 20 x log of the ratio of the change of QVO in volts over a
+100 mV variable AC V- centered at 5 V reported as dB in

a specified frequency range. This is an AC version of the Vpg
parameter. The equation is shown below:

ﬂQVO)
AVec

Power Supply Sensitivity Error (Epg)

PSRR, = 20log (

Power Supply Sensitivity Error or Epg is defined as the % sen-
sitivity error measured between V¢ and V¢ £10%. Fora 5V
device, thisis 5to 4.5 Vand 5 to 5.5 V. For a 3.3 V device, this is
33to3Vand3.3t03.6V.

Sensitivity Power Supply Rejection Ratio (PSRRS)

The Sensitivity Power Supply Rejection Ratio or PSRRS is
defined as 20 x log of the ratio of the % change the sensitivity
over the % change in V¢ (£100 mV variable AC V- centered at
5 V) reported as dB in a specified frequency range. This is the AC
version of the Epg parameter. The equation is shown below:

ﬂ%SENS)

PSRRS = ZDng (m

ALLEGRO

29

Allegro MicroSystems
955 Perimeter Road
Manchester, NH 03103-3353 U.S.A.

microsystems www.allegromicro.com



ACS37002

400 kHz, High Accuracy Current Sensor

with Pin-Selectable Gains and Adjustable Overcurrent Fast Fault in SOICW-16 Package

FAULT BEHAVIOR

Overcurrent Fault (OCF)

As the output swings because of a sensed current, the Overcurrent
Fault pin will trigger with an active low flag if the sensed current
exceeds its comparator threshold. This is internally compared
with either the factory-programmed thresholds or via the VOC
voltage when Vyqc > 0.1 V. This flag trips symmetrically for the
positive and negative OCF operating point.

The implementation for the OCF circuitry is accurate over
temperature and does not require further temperature compensa-
tion as it is dependent on the Sens and Vg parameters that are
already factory-trimmed flat over temperature.

OVERCURRENT FAULT OPERATING RANGE/POINT
(locr-or: locr-op)

Overcurrent Fault Operating Range is the functional range that
the OCF thresholds can be set in terms of percentage of full-scale
output swing. The Overcurrent Fault Operating Point is the spe-
cific point at which the OCF trigger will occur, and is set by either
Vyoc or the factory default setting. The Iocp.op can be seen in
Figure 13 as [9] along with the FAULT pin functionality.

OVERCURRENT FAULT HYSTERESIS (locF-HysT)

Overcurrent Fault Hysteresis or Igcp.gygsr is defined as the mag-
nitude of current in percentage of the FS that must drop before a
fault assertion will be cleared. This can be seen as the separation
between the voltages [9] to [10] in Figure 15. Note the MASK
and HOLD functionality are independent of each other. The
ACS37002 comes standard with an OCFyyg of 120 mV (on the
output) or 6%FS for a 5V device and 9%FS for a 3.3 V device.
If a larger hysteresis is desired, ask an Allegro representative for
options.

A

"""""" locF-oP(Enable)

|Current|
- <. locF-oP(Disable)

v

A
V,

pull-up

Vocr HiZ GND HiZ GND HiZ

>
>

Figure 13: Fault Thresholds and OCF Pin Functionality

VOLTAGE OVERCURRENT PIN (VOC)

The fault trip points can be set using the VOC pin as the direct
analog input for the fault trip point. The VOC pin voltage can be set
using resistor dividers from Vygp on bidirectional devices. The fault
performance is valid when Vv, is within the defined regions of 0.2
to 2 Vand <0.2 V. The device will respond to voltage outside of the
defined valid performance region with varied results. For a 5 V bidi-
rectional device, setting the VOC pin to 0.5 V selects the minimum
trip point, Ipsyr r(min), and setting the pin to 2 V selects the maximum
trip point, Igayrt(max) as defined by selection performance tables. All
voltages between 0.5 to 2 V for 5 V option and 0.33 to 1.321 V for
3.3 V option can linearly select a trip point between the minimum
and maximum levels, as shown in Figure 14. When V5~ <0.2'V, the
internal EEPROM fault level will be used.

The resulting equation for the fault is:

Vocwee [V]

OCF s [%0] = x 100 [%]

Vocweeyoons [V]

locr [A] = OCFys [%] * Iy [A]

Table 1: Vocvec) thresholds and corresponding percentage of the Full-Scale
Output for Bidirectional and Unidirectional operational modes

v W) v W) Fault Operation Point %FS
ocE-V) ocEv) Bidirectional | Unidirectional
<0.1 Factory Default (100%)
0.330 0.5 50% 25%
0.466 0.75 75% 37.5%
0.661 1 100% 50%
0.826 1.25 125% 62.5%
0.991 1.5 150% 75%
1.156 1.75 175% 85%
1.321 2 200% 100%
IFAULT(max) = T----"" Er """"""""""""""""""""""" E """
2.0 x FS (bidirectional) 1 ]
1.0 x FS (unidirectional) i i
Ieauir (A) i |
IFAULT(min): +4-
0.5 x FS (bidirectional)
0.25xFS idirecti )
V min Vocvegimax
0C(Vee) Voo (V) coJma

Figure 14: VOC Functional Range
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OVERCURRENT FAULT ERROR (EgcF)

Fault Error or Eqcp is the error between the Iocr_op(actuar) and
LocF-op(ideal).

OVERCURRENT FAULT RESPONSE TIME (TocF)

Overcurrent Response Time or tocp is defined as the time from
the input reaches the operating point [9] (seen in Figure 15) until
the devices FAULT pin falls below Vayrron [G]. If the OCF
Mask is disabled, then tocp is equal to tocp.g seen as the time
from [9] until [F].

OVERCURRENT FAULT REACTION TIME (TocEg-R)

Overcurrent Reaction Time or tgcp_g is defined as the time from
the current input rising above Iocp.op at point [9] in Figure 15 until
the FAULT pin reaches Vg cp.oy at point [F] with the OCF mask
disable. This is the time required for the device to recognize and
clear the fault, seen as the time between [10] until [I].

OVERCURRENT FAULT MASK TIME (Tocr.mask)

Overcurrent Fault Mask Time or tocp_pask 1S defined as the addi-
tional amount of time the OCF must be present beyond the tocpr
time (seen in Figure 15 [F] until [G]). This is to reduce nuisance
tripping of the FAULT pin. If an OCF occurs, but does not persist
beyond tocpr T tocr.masks 1t 1s not reported by the device (seen
in Figure 16). This prevents short transient spikes from causing
erroneous OCF flagging. Factory default setting is tocp.mask =
0.5 ps. Ask an Allegro representative for further information.

loce-orEnsal)

Amps | / A oCF,
=14 S CRLAREIe: .-+ locr-op((Disable)
_-_-_-_-_“—-—-_
A |
Vacr
Mo Mask
Mo Hold < t
OCF-RE «l0CF-R> s
A
o i -
< HOLD
Voo i
wi Mask —LASE:
wi Hold
<OCF-R» @\;L <IOCF-R»

Figure 15: General Fault Timing.
Note: the MASK and HOLD functionality
are independent of each other

OVERCURRENT FAULT HOLD TIME (TocEg-HoLD)

Overcurrent Fault Hold Time or tgcp_yor p is defined as the
minimum time OCF flag will be asserted after a sufficient OCF
event. After the hold time has been reached, the OCF will release
if the OCF condition has ended (seen in Figure 15 [G] until [J])
or persist if the OCF condition is still present (seen in Figure 17
[G] until [J]). Factory default is 0 ms. Ask an Allegro representa-
tive for further information.

OVERCURRENT FAULT PERSIST

The ACS37002 has a fault persist option that will maintain the
OCF flag if a flag occurred until a POR event. Ask an Allegro
representative for further information.

OCF DISABLE

The ACS37002 also contains the ability to disable overcurrent
fault functionality. When this bit is set to 1, the FAULT pin will
remain in high Z. Ask an Allegro representative for further infor-
mation.

................... Héff,f,; - loes oREnssle)
------------------ LYo ocrop(Disable)
— "
*
lh'r:.: t
wi Mask «——task———»
v Hold
€ OCF-R¥ N
Figure 16: Fault Condition Clearing
Before Mask Time Is Reached
Amps
¥ CF-OP((Disable)
'
Vocr < oL >
wi Hold
< OCF-R» <0CFR

>

Figure 17: Fault Hold with Clear Fault After Hold Time
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DYNAMIC RESPONSE PARAMETERS

The descriptions in this section assume: temperature =25°C, and
output loads are within specifications provided. The step applied
is a input step that corresponds to 1 V excursion on the output,
unless otherwise stated.

Propagation Time (t,q)

The time interval between a) when the sensed field reaches 10%
of its stable value, and b) when the sensor output reaches 10% of
its stable value for a step input. See Figure 18.

Rise Time (tg)

The time interval between a) when the sensor reaches 10% of its
stable value, and b) when it reaches 90% of the stable value for a
step input. See Figure 18.

Response Time (tresponse)

The time interval between a) when the sensed field reaches 90%
of its stable value, and b) when the sensor output reaches 90% of
its stable value. See Figure 18 for visual description of parameter.

Overshoot

The amount, in percent of step size, the output voltage (Viour)
rises past the steady state output voltage. The equation used to
calculate this is shown below, see Figure 19 for description of
parameters in the equation.

Settling Time

The amount of time it takes for the output voltage (Viqyt) to
settle to between = 3% of the steady state output. see Figure 19.

Temperature Compensation

To remove the effects temperature has on the performance of the
ACS37002, an internal temperature sensor is integrated. This
sensor and compensation algorithms help to standardize device
performance over the full range of operating temperatures.

Temperature Compensation Update Rate

There is about an 8§ ms update time that is required to maintain a
valid temperature compensated output; that is, temperature com-
pensations are calculated and applied every 8 ms.

100% y
Il- i
W% f----———- - .1|. ___________
i : ri
! j-|——Respanse T e
A
| F i
f Do
f ) i
f S
i / i
i ¥ i
I ! i Rise Time
I /
[
foa
[ i
.'I !
i i _
! i Propagation Delay {teg)
f i
i i)
if i)
[} i/
G I P,
[ i
0%

»Time

Figure 18: Dynamic Response Parameters

VSTEP : +3% of VsTep
(3V) ! (90mV)
1 ‘_’_1/
VouT(@) (0.5V) 0 ' tSETTLE o

V1 =Vavo + Vster*0.1

Figure 19: Overshoot and Settling Time
(3 V step shown)
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Application Circuits

APPLICATION AND THEORY

GS
E oGS0 Options
[2] FER
E :l1 1 GS1
[¢] 9] Viour voC
ACS37002 V. Options
E 12} —REE
E E'M Vee
VCC
7 10
i — Rey
E 5 OCF
GS Options OCF Options
GS =00 GS =01
GS0
Vee V_Oth_er
GS1
L GS0
Rpy
GS =00 % §
GS0 o - oCF
GS1 OCF pin can be pulled
GS=11 up to different supply
if needed, as long as
GS =10 Vee the pin voltage does not
-1 exceed the OCF max
GS0 Vee GS0 4 4 voltage rating.
GS1 = GS1 :

VOC Options

(1) VRgF supplied VOC )
VOC = Vger«(Rvoc/(Rvoc+Rvrer) (2 E\);gg'i"g gu\?ﬂezzdvvoc
Bidirectional ONLY :

VREF VREF

R
voC VREF

External
Source

(3a) No VOC supply

3b) No VOC suppl
EEPROM (30) PPY

EEPROM

VREF VREF

R
voc Vref voc . Ruref

(4) Non-inverting buffered VOC supply
VOC = VREFX(1+R2/R1)
Unidirectional ONLY

NOTE:

VReE error will also
be gained into the
VOC input. This
should be considered
when selecting or

using configuration 4.

Figure 20: Applications Circuits for GAIN_SEL, VOC, and FAULT pin

These configurations are simplified to the network required for functionality.

Bypass and load capacitors are recommend for best performance.
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Theory and Functionality — VOC and OCF

Simplified
Fault
EEPROM
OCF
\ 2
> voC »| Threshold Fault ‘FFault > |
Logic ”| Filtering ’ﬁl;l
Detailed Fault
EEPROM
Fault Filterin
/ Fault Threshold v 9 v
tHoLp =0, —
)D_)'_K tmask = 05 us, Range = 0-3 ms OCF
\ 2 Range = 0-3 ps
> voC >—0 A~o—>
Fault
| Logic
L >02V

Signal
“| Path

R

Time Delay to
Break
Connection

I

Time Delay to
Make
Connection

VOC DRIVEN BY NON-INVERTING BUFFERED VREF

If the VOC pin is being driven by a non-inverted buffered Vygp,
it is important to consider that any error from the Vygp pin will
be gained as well. For instance, if Vygg error is +10 mV and the
gain GM = 4 for the non-inverting op-amp, then the VOC pin will
be 40 mV from the expected target. For unidirectional devices,
OCF would be subjected to an additional 4% error due to the

Figure 21: OCF Signal Path Simplified and Detailed Blocks of Functionality

error propagation from Vypgp through the gain stage.

POWER SUPPLY DECOUPLING CAPACITOR AND
OUTPUT CAPACITIVE LOADS

The higher the capacitive load on the outputs (Vrgp, Viout), the
larger the decoupling capacitor should be on the power supply
(Ve) to maintain performance. With less than 1 nF C; gap on
the outputs, use 100 nF Cgypagg; if 2 to 3 nF Cpgap, use 1 uF
Cgypass: if Croap 1s 6 nF, use 10 uF Cgypags-
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Dynamically Change Gain in a System desired configuration voltage (Viysgr) or Vi (sgr)) at or before

The ACS37002 has GAIN_SEL pins that are used to change the
gain of a device on startup. If a more dynamic gain is desired,
then drop V¢ below Vpgg(p ) and restart the device by returning
Vc to the nominal voltage with the new desired GAIN_SEL

Vee™> Vpora in order to successfully change the device gain.
The GAIN_SEL pin voltage is latched at startup, and any changes
to the pin voltages after the devices Vo comes out of high Z
will not affect gain. The cycle time to complete this operation is

configuration. The GAIN_SEL pin voltage must greater than the ~ up to 2 X tpgp.

How to Change the Device Gain in an External System, Timing Diagram

Device State E Startup Sequence (100us) X f,’ Active X Off X Startup Sequence (100us) X ﬂAmwe

. Vee / Veez 3V Ji b Vec 2.4V } ! Vecz 3V Jli

§ GAIN_SEL 1 / Vgs = Vh(sel) Y Vgs = Vi(sel) X Vgs = Vh(sel) B,
2| eamn_seLo / Vgs = Vh(sel) X JNgs = vi(se)) X Vgs = Vhisel) X Vigs = Vi(sel) Y
. Viout HI-Z HI-Z (POR Sequence) b J[ Nominal b HIZ b HI-Z (POR Sequence) Wm
GAIN_SEL 1 Logic 777 Laten ) Latched: "1" J/i ) Latched: "1" J/i
GAIN_SEL 1 Logic 774 Lateh ) Latched: "1" J/i ) Latched: "0" Ji

Time (10ps)

Figure 22: GAIN_SEL Dynamic Gain Changing Timing Diagram
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THERMAL PERFORMANCE

Thermal Rise vs. Primary Current

Self-heating due to the flow of current should be considered dur-
ing the design of any current sensing system. The sensor, printed
circuit board (PCB), and contacts to the PCB will generate heat
as current moves through the system.

The thermal response is highly dependent on PCB layout, copper
thickness, cooling techniques, and the profile of the injected cur-
rent. The current profile includes peak current, current “on-time”,
and duty cycle. While the data presented in this section was
collected with direct current (DC), these numbers may be used

to approximate thermal response for both AC signals and current
pulses.

The plot in Figure 23 shows the measured rise in steady-state die
temperature of the ACS37002 versus continuous current at an
ambient temperature, Ty, of 25 °C. The thermal offset curves may
be directly applied to other values of T,. Conversely, Figure 24
shows the maximum continuous current at a given T,. Surges
beyond the maximum current listed in Figure 25 are allowed
given the maximum junction temperature, Typax) (165°C), is
not exceeded.

——MA —B—LA
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Figure 23: Self heating in
the MA and LA package due to current flow
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Figure 24: Maximum Continuous Current
at a Given Ty

The thermal capacity of the ACS37002 should be verified by the
end user in the application’s specific conditions. The maximum
Junction temperature, Typax) (165°C), should not be exceeded.
Further information on this application testing is available in

the DC and Transient Current Capability application note on the
Allegro website.

Evaluation Board Layout

Thermal data shown in Figure 23 and Figure 24 was collected
using the ASEK37002 Evaluation Board (TED-0002825). This
board includes 750 mm? of 4 oz. copper (0.1388 mm) connected
to pins 1 through 4, and to pins 5 through 8, with thermal vias
connecting the layers. Top and bottom layers of the PCB are
shown below in Figure 25.

&

al
TPScope

ASEK37002
Demo Board

Bare Board: TED-0002825 Rev 3
2019-05-28

wuu. allegromicro. col &
NOEEEE Eﬂ OEE

Figure 25: Top and Bottom Layers for ASEK37002
Evaluation Board

Gerber files for the ASEK37002 evaluation board are available
for download from the Allegro website. See the technical docu-
ments section of the ACS37002 webpage.
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PACKAGE OUTLINE DRAWINGS

For Reference Only — Not for Tooling Use
(Reference MS-013AA)
NOT TO SCALE
Dimensions in millimeters
Dimensions exclusive of mold flash, gate burrs, and dambar protrusions
Exact case and lead configuration at supplier discretion within limits shown
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Figure 26: Package MA, 16-Pin SOICW
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Figure 27: Package LA, 16-PIN SOICW
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