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System Description www.ti.com
FhI AT LR
PARAMETER SPECIFICATION DETAILS
] Contactless Hall Sensor based, with flux concentrator See Section 3.3, Section 3.4,
Current sensing concentrating the flux and Section 3.5
In this design implementation, 500-mA to 10-A AC RMS, ) )
Current sensing range however, the maximum current range is dependent on the flux See Section 3.4, Section 5.2,
and Section 5.3
concentrator
Flux concentrator material 1010 Cold Rolled Steel (CRS) See Section 3.5
Input operating voltage USB powered or 12-V to 24-V DC powered See Section 4.1 and Section 4.2
Operating temperature —40 to 85°C
Cross talk across channels Negligible
Temperature effect on Hall )
Sensor See Section 5.4
Calibration Single-point at the maximum current See Section 3.8.1 and
Section 5.1

Maximum measured error Less than 5% See Section 5.1
Operating maximum current with
this existing flux concentrator Approximately 13-A AC RMS See Section 5.1
design
Algorithm for current Second-order curve fit that determines current based on Hall )

- ) : See Section 5.1
determination Sensor output voltage after gain correction
Output On-board display See Section 4.1
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Block Diagram

215 TMP103
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5 Test Data

5.1 Maximum Measured Error

Figure 18. Power Source

A Kikusui PCR1000M power source was used to source the variable AC currents. The AC voltage was
kept low for safety reasons and to ensure that the power across resistor loads was kept low.

Figure 19. Power Meter

A Voltek PM1000+ power meter was made available if needed. However, for this test, the use of a current
probe was needed for data logging purposes. The corresponding AC peak-to-peak, RMS readings, and
the Hall voltage output was recorded across different settings.

\ Current Probe

Figure 20. Hardware Description
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A Clarostat decade box was used as a resistive load across different AC input-current settings.

\

AC current-carrying wire
under test — inside the
flux concentrator opening

Figure 21. Complete Setup

Figure 22. AC Current Probe Measurement and Hall Sensor Output Voltage

Measurements of the Hall Sensor output voltage were taken across different AC current settings as shown
in Figure 22 . Table 1 lists the RMS and pp values for the AC input current and the Hall Sensor output
voltage for each measurement.
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Table 1. Sensor Output Voltage Across Different AC input Currents

BOARD 5 BOARD 6® BOARD 7

TEMP. CURRENT FLOWING IN HALL SENSOR CURRENT FLOWING IN HALL SENSOR CURRENT FLOWING IN HALL SENSOR

WIRE MEASUREMENT WIRE MEASUREMENT WIRE MEASUREMENT

°C pp (A) RMS (A) pp (mV) RMS (mV) pp (A) RMS (A) pp (mV) RMS (mV) pp (A) RMS (A) pp (MV) RMS (mV)

Room 0.66 0.2 14.1 253 0.66 0.2 16.6 3.42 0.69 0.2 14.1 2.92
Room 1.6 0.49 24.3 5.94 1.63 0.5 29.4 7.78 1.63 0.5 275 7
Room 2.34 0.75 32 9.26 2.34 0.75 39.7 11.77 2.37 0.75 35.8 10.88
Room 3.04 1 42.2 12.54 3.01 0.99 51.2 15.61 3.01 1 53 14.6
Room 6.02 2 85 26.2 6.14 2.04 115 33.8 6.08 2 96 29.9
Room 9.4 2.98 126 40.7 9.4 3.01 166 51.9 9.4 3.01 146 47.1
Room 12.3 4.01 174 57.5 12.3 4 224 717 12.3 3.99 205 65.3
Room 15 4.96 227 739 15 4.98 282 92.3 15.2 5 259 84.4
Room 21.8 6.98 330 109.3 218 6.99 429 138.4 218 6.99 371 1245
Room 30.4 10.0 506 166.6 30.1 9.95 634 210.8 30.4 9.98 570 189.3

@ Board 6 was used as the baseline for the curve fit and gain error correction.

As listed in Table 1, for this particular set of data collection, a maximum current of 10 A was used (limited
by the test equipment). The maximum current measured was not limited by the Hall Sensor capability (see

Section 5.2).

To calibrate the Hall Sensor across different systems, a single-point gain calibration is proposed.

In this setup, the gain calibration of 10 A was used across board 5 and board 7 for gain correction with
board 6 as the baseline. Figure 23 shows a second-order polynomial.

y
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Figure 23. Hall Sensor Output Response Across Different Boards and Curve Fit
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Table 2. Measured Error of Board 5 After Gain Calibration and Curve Fit Equation

of Board 6 as Reference

BOARD 5
HALL SENSOR MEASUREMENT
GAIN CORRECTED HALL SENSOR REFERENCE CURRENT 2ND ORDER CURVE FIT TO ERROR
OUTPUT VOLTAGE (mV) FLOWING IN WIRE RMS (A) PREDICT CURRENT (A)

3.22 0.2 0.26 29.24%

7.55 0.49 0.51 3.67%

11.78 0.75 0.75 0.01%

15.95 1 0.99 1.5%

33.32 2 1.95 2.03%

51.76 2.98 2.94 1.21%

73.12 4.01 4.04 0.83%

93.98 4.96 5.07 2.17%

138.99 6.98 7.11 1.92%

211.86 10 9.95 0.49%

As shown in Table 2, the measured error on board 5 is only 2.17% from 1 A to 10 A with board 6 curve fit
equation and after gain calibration.

Table 3. Measured Error of Board 7 After Gain Calibration and Curve Fit Equation
of Board 6 as Reference

BOARD 7
HALL SENSOR MEASUREMENT
SS@;’%&%@?ESTFE\?O'E%EE REFERENCE CURRENT | 2ND ORDER CURVE FIT TO ERROR
i FLOWING IN WIRE RMS (A) PREDICT CURRENT (A)
3.26 0.2 0.26 30.52%
7.82 0.49 0.52 4.85%
12.15 0.75 0.77 2.71%
16.31 1 1.01 0.64%
33.4 2 1.96 2.2%
52.61 2.98 2.99 0.71%
72.94 401 4.03 1.1%
94.27 4.96 5.08 1.63%
139.06 6.98 712 1.82%
211.44 10 9.94 0.44%

As shown in Table 3, the measured error on board 7 is only 2.2% from 1 A to 10 A using board 6 curve fit

equation and after gain calibration.

The equation used to calculate current from the RMS value was adjusted to allow for current

measurement down to 0.5 A.

In this setup, measurements were taken from 0.5 A to 10 A using board 7. Figure 24 shows a second-

order polynomial fit.
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Figure 24. Hall Sensor Response to AC Current Flowing in a Wire from 0.5 A to 10 A

AC Current Flowing in Wire Under Test (A) [RMS]

Table 4. Board 7 After Curve Fit from 0.5 Ato 10 A

12

BOARD 7
HALL SENSOR MEASUREMENT
REFERENCE CURRENT FLOWING IN | HALL SENSOR 2ND ORDER CURVE FIT ERROR
WIRE (A) TO PREDICT CURRENT (A)

0.2 0.272 —36%
0.501 0.525 5%
0.742 0.762 3%
0.987 0.993 —1%
1.984 2.003 —1%
3.01 3.056 —2%
3.99 4.075 —2%
5.02 5.11 —2%
6.04 6.12 1%
6.99 7.037 1%
8.06 8.114 1%
9.03 8.963 1%
9.82 9.699 1%

As listed in Table 4, the measured error on board 7 is within 5% of the actual AC current through the wire

from 1 Ato 10 A.

TIDU522A—-0October 2014 —Revised February 2015

Submit Documentation Feedback

Contactless and Precise AC-Current Sensing Using a Hall Sensor

Copyright © 2014-2015, Texas Instruments Incorporated

23


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=TIDU522A

13 TEXAS

INSTRUMENTS
Test Data www.ti.com
5.2 Maximum Current Range
To ensure that the Hall Sensor output is not saturated, putting the maximum current specification that the
system can sense based on the overall sensitivity specification of the Hall Sensor is important.
For the DRV5053 device the sensitivity is from —140 mV/mT to —35 mV/mT based on the device data
sheet.
To ensure that the output is not saturated at the maximum current across the device range, use the known
B field versus output voltage of the Hall Sensor data that was collected on a unit (referred here as
calibrated unit) as listed in Table 5 .
Table 5. Sensitivity Data Across Known B Field
MAGNETIC FIELD (B) MEASURED HALL SENSOR OUTPUT VOLTAGE SENSITIVITY
+0mT 1.003 VvV
+0.55 mT 1.05V
+1.15 mT 1102V -86.7 mV/imT
+1.75 mT 115V —-80 mVv/imT
+2.37 mT 1.2V —80.6 mV/mT
+2.98 mT 1.252V —-85.2 mV/ImT
+4.5 mT 1375V -80.9 mVv/imT
+6 mT 15V —-83.3 mV/ImT
+7.53 mT 1.624V —-81 mVimT
+9.03 mT 1.749V —-83.3 mV/ImT
This particular unit was then soldered on board 7and, with the same setup (see Section 5.1) , data was
collected across different known currents as listed in Table 6.
Table 6. Output Voltage versus AC Current
BOARD 7 WITH CALIBRATED UNIT SOLDERED
TEMPERATURE CURRENT FLOWING IN WIRE HALL SENSOR MEASUREMENT
°C pp (A) RMS (A) pp (MV) RMS (mV)
Room 1.5 0.5 33.3 7.24
Room 3.04 1 58 14.5
Room 6.08 2.01 101 305
Room 9.4 2.99 152 47.8
Room 12,5 4.02 211 65.8
Room 15.2 5.01 262 84.9
Room 21.8 7 390 124.7
Room 30.4 10.01 582 191.9
As listed in Table 6, the pp range for the 10-A range is 582 mV. As listed in Table 5, this value
corresponds to approximately +7 mT in the mT range.
Assuming the worst case with a device that has sensitivity of —140mV/mT, then the overall mT range is
approximately +10 mT, assuming a total V; range of 1.4 V for the Hall Sensor (assuming a Vg1
common mode of 1.1 V and maximum pp of 1.8 V}.
Therefore, in a worst-case scenario with a device sensitivity of —140mV/mT, the maximum current that can
be sensed with this existing flux concentrator design is approximately 14 A before saturation.
However ,the flux concentrator design can easily be changed (either the material or design) to increase
the maximum current range if desired.
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5.3 Minimum Current Range

The minimum current of the system is determined by the noise of the Hall Sensor output under quiescent
conditions. As previously stated, a low-pass filter is included in this design to ensure that the high
frequencies can be filtered off. The peak-to-peak noise that was measured on the Hall Sensor output with
no current flowing in the wire was 1.73 mVgys as shown in Figure 25. As listed in Table 1, the minimum
current-limit of 1.5 times the quiescent noise with no field ensures that no false triggers are generated and
that reliable current measurements occur at the low end of the range.

1.5 x 1.73 = 2.6-MVpys (3)
Based on the second-order curve fit shown in Figure 23, the corresponding minimum current is 220 mA.

However, as described in Section 5.1, the accuracy at the low-end of the current is low.

Figure 25. Hall Sensor Output With No current Flowing
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5.4 Temperature Data
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Figure 26. Input Referred Noise vs Ambient Temperature

As shown in Figure 26, a variation of approximately 3.4% occurs from —40°C to 125°C. If the system
requires better accuracy over temperature, the on-board temperature sensor, TMP103, can be used to
compensate for the variation of temperature versus input-referred noise as shown in Figure 27.

+3P3V
+3P3V
R14
3.16k U10 +3P3V
R15 B2 Al
3_1GKSCLJemp> scL v+ ﬁ'
C38
SDA_Temp ) Blylspa oD —22 0.1F

TMP103AYFF

o)
Zl||
o

Figure 27. On-Board Temperature Sensor for temperature Compensation

5.5 Life-Time Stress Data (HTOL)
No measurable shift was observed during life time stress of the DRV5053 device.

6 Design Files

6.1 Schematics

The schematics are presented in the following order:
1. MSP430, Hall Sensor (see Figure 28)
2. Power Section, Display (see Figure 29)
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Figure 28. Schematic Section — MSP430, Hall Sensor
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Figure 29. Power Section, Display
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6.2 Bill of Materials

To download the bill of materials (BOM), see the design files at TIDA—00218. Table tbd shows the BOM for the Contactless and Precise AC
Current Sensing using Hall Sensor Reference Design.

Design Files

Table 7. BOM
DESIGNATOR QUANTITY VALUE DESCRIPTION PACKAGE REFERENCE PART NUMBER MANUFACTURER
IPCB1 1 Printed Circuit Board ISE4016 Any
C1 1 4.7uF CAP, CERM, 4.7pF, 10V, £10%, X5R, 0805 0805 0805ZD475KAT2A AVX
C2, C24, C25, C26, C27,
C28, C29, C30, C31, C32, 11 1pF CAP, CERM, 1pF, 16V, +10%, X7R, 0603 0603 C1608X7R1C105K TDK
C33
C3 1 2.2uF CAP, CERM, 2.2pF, 10V, +10%, X5R, 0805 0805 C0805C225K8PACTU Kemet
C4 1 0.01 pF CAP, CERM, 0.01 pF, 16V, £10%, X7R, 0402 0402 GRM155R71C103KA01D MuRata
C5 1 22uF CAP ALUM 22UF 10V 20% SMD E55 EEE-1AA220WR Panasonic - ECG
C6, C8, C19 3 2200pF CAP, CERM, 2200pF, 100V, +5%, X7R, 0603 0603 06031C222JAT2A AVX
C7,C9 2 18pF CAP, CERM, 18pF, 50V, +5%, COG/NPO, 0603 0603 06035A180JAT2A AVX
C10, C12, C13 3 0.22uF CAP, CERM, 0.22pF, 10V, +10%, X5R, 0402 0402 GRM155R61A224KE19D MuRata
C11, C34, C35, C36, C37 5 0.47uF CAP, CERM, 0.47pF, 10V, £10%, X5R, 0402 0402 GRM155R61A474KE15D MuRata
C14, C18 2 10pF CAP, CERM, 10pF, 10V, +10%, X5R, 0805 0805 C0805C106K8PACTU Kemet
C15, C16, C38 3 0.1 pF CAP, CERM, 0.1 pF, 25V, +5%, X7R, 0603 0603 06033C104JAT2A AVX
C17 1 0.1 pF CAP, CERM, 0.1 pF, 16V, +10%, X5R, 0402 0402 GRM155R61C104KA88D MuRata
C20 1 1000pF CAP, CERM, 1000pF, 2000V, +10%, X7R, 1210 1210 C1210C102KGRACTU Kemet
c21 1 0.01 pF CAP, CERM, 0.01 pF, 50V, £10%, COG/NPO, 0402 | 0402 GCM155R71H103KA55D MuRata
C22, C23 2 10pF CAP, CERM, 10pF, 50V, #10%, X7R, 1210 1210 GRM32ER71H106KA12L MuRata
ESD in 0402 Package with 10 pF Capacitance and
D1, D2, D3, D4, D5, D8 6 6 V Breakdown, 1 Channel, —40 to +125 °C, 2-pin | DPY0002A TPD1E10BO6DPYR Texas Instruments
X2SON (DPY), Green (RoHS & no Sb/Br)
D6 1 Green LED, Green, SMD 1.6x0.8x0.8mm LTST-C190GKT Lite-On
D7 1 7.5V Diode, Zener, 7.5V, 550mW, SMB SMB 1SMB5922BT3G ON Semiconductor
D9 1 40v Diode, Schottky, 40V, 0.25A, SOD-523 SOD-523 NSR0240V2T1G ON Semiconductor
D10 1 36V Diode, TVS, Bi, 36V, 400W, SMA SMA SMAJ36CA Littelfuse
J1,J3 2 Header, 100mil, 2x1, Tin plated, TH Header 2x1 90120-0122 Molex
32 1 ‘T:;’Sr,‘jg;‘::t SR,\‘;CTeptac'e' Mini-USB Type B, RIA, | ;5B Mini Type B 1734035-2 TE Connectivity
J4 1 Header, 100mil, 3x1, Tin plated, TH Header, 3 PIN, 100mil, Tin PECO03SAAN Sullins Connector Solutions
J5 1 Header (shrouded), 100 mil, 7x2, Gold plated, TH 7x2 Shrouded Header SBH11-PBPC-D07-ST-BK Sullins Connector Solutions
J6 1 2x1 Conn Term Block, 2POS, 5.08mm, TH 2POS Terminal Block 1715721 Phoenix Contact
J7 1 Power Jack, SMT 14.8x11x12.6mm PJ-002AH-SMT-TR CUl Inc.
L1, L2, L3 3 330 ohm 1.5A Ferrite Bead, 330 ohm @ 100MHz, SMD 0603 BLM18SG331TN1D MuRata
L4 1 g&‘gwr' Wirewound, Ferrite, , 0.3A, 0.45 ohm, 2.0x1.2x1.2mm SRF2012-361YA Bourns
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Table 7. BOM (continued)

DESIGNATOR QUANTITY VALUE DESCRIPTION PACKAGE REFERENCE PART NUMBER MANUFACTURER

Q1 1 50V MOSFET, N-CH, 50V, 0.22A, SOT-23 SOT-23 BSS138 Fairchild Semiconductor

R1 1 0 RES, 0 ohm, 5%, 0.063W, 0402 0402 CRCWO04020000Z0ED Vishay-Dale

R2, R4, R7 3 47.5k RES, 47.5k ohm, 1%, 0.1W, 0603 0603 CRCWO060347K5FKEA Vishay-Dale

R3 1 200 RES, 200 ohm, 5%, 0.1W, 0603 0603 CRCWO0603200RINEA Vishay-Dale

R5 1 1.00Meg RES, 1.00Meg ohm, 1%, 0.063W, 0402 0402 CRCWO04021MO0FKED Vishay-Dale

R6 1 1.50k RES, 1.50k ohm, 1%, 0.063W, 0402 0402 CRCWO04021K50FKED Vishay-Dale

R8, R9 2 0 RES, 0 ohm, 5%, 0.063W, 0402 0402 ERJ-2GEORO0X Panasonic

R10, R11, R12, R13 4 1.50k RES, 1.50 k, 1%, 0.063 W, 0402 0402 CRCWO04021K50FKED Vishay-Dale

R14, R15 2 3.16k RES, 3.16k ohm, 1%, 0.1W, 0603 0603 CRCWO06033K16FKEA Vishay-Dale

S1, S2, S3 3 Switch, Tactile, SPST-NO, 0.05A, 12V, SMT SW, SPST 6x6 mm 4-1437565-1 TE Connectivity

SH-J1, SH-J2 2 1x2 Shunt, 2mm, Gold plated, Black 2mm Shunt, Closed Top 2SN-BK-G Samtec

TP1, TP2, TP3 3 Red Test Point, Miniature, Red, TH Red Miniature Testpoint 5000 Keystone

TP4 1 Orange Test Point, Miniature, Orange, TH Orange Miniature Testpoint | 5003 Keystone

TP5 1 Yellow Test Point, Miniature, Yellow, TH Yellow Miniature Testpoint 5004 Keystone
Micropower 150 mA Low-Noise Ultra Low-Dropout . . .

Ul 1 Regulator, 5-pin SOT—23, Pb-Free MFO5A LP2985AIM5-3.3/NOPB National Semiconductor
Low-Capacitance + / - 15 kV ESD-Protection Array
for High-Speed Data Interfaces, 3 Channels, —40

u2 1 to +85 °C, 5-pin SOT (DRL), Green (ROHS & no DRLOO05A TPD3EOO1DRLR Texas Instruments
Sb/Br)

U3 1 Mixed Signal MicroController, PNOOS0OA PNOO8SOA MSP430F5529IPN Texas Instruments

U4, US, U6, U7 4 'ﬁga"’g Linear Hall 80 mV/mt-40 - 125°C, LPGO003A DRV5053VAQLPGRQL Texas Instruments

GO003A

60-V, 5-pA 1Q, 100-mA, Low-Dropout VOLTAGE

us 1 REGULATOR With Enable and Power-Good, DGNO0008C TPS7A1633QDGNRQ1 Texas Instruments
DGNO0008C

U9 1 Module, 128x64-pixel graphics display LCD Module EA DOGM128W-6 Electronic Assembly
Low-Power, Digital Temperature Sensor with Two-

u10 1 Wire Interface in WCSP, YFFOOO4AAAA YFFOO04AAAA TMP103AYFF Texas Instruments

Y1 Crystal, 24.000MHz, 18pF, SMD Xtal, 7.2x1.3x5.2mm ABMM-24.000MHZ-B2-T Abracon Corportation

Z71,72,73,74 4 TI Flux Concentrator Clip TI Flux Concentrator Clip Produkt Works

FID1, FID2, FID3, FID4, 0 Fiducial mark. There is nothing to buy or mount. Fiducial N/A N/A

FID5, FID6
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Design Files

6.3 Layer Plots

To download the layer plots, see the design files at TIDA-00218.
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Figure 34. Layer Plot 5
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6.4 Altium Project
To download the Altium project files, see the design files at TIDA-00218.

Figure 40. All Layers

Figure 41. Top Layer

Figure 42. Ground Layer

Figure 43. Power Layer
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Figure 44. Bottom Layer
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6.5 Gerber Files

To download the Gerber files, see the design files at TIDA—00218

1 [ 2 [ 3 [ 4 5 5
Layer Stack Up Detail for: 1SE4016_El.PcbDoc
e Soamers Tiedress g e B~ e
Top SaiG o oS ST Saider RemSt 550
Top Layer e {oAml 5.2m1 370 HR 4.80 PrePreg
Inernalblonel o> LAml
v Lo core
L ager2 Coptam
st w0 s brepreg
sotten Laver 8D Ldmd
Bottem Solder Hask .G85 Gmi Solder Resst 350
A
DESIGN INFORMATION
HOARD SZE  (REFER ALSO ARRAY/PANEL PROFLING INFORMATION)
2000ML X _5600ML
Number of Layers : 4
MN. TRACK WIDTH: 8 ML
MN, CLEARANCE: 8 ML
MN. VIA PAD SIZE: 22 ML
— MINIMUM ANNULAR RNG 0.05mm (2ML) EXTERNAL
PER PC-D—275 CLASS 2 LEVEL C
REGISTRATION TOLERANCES: METAL +,- 5 ML, HOLES+,-_3 ML
MATERIAL:
[[] Fr-408 [x] FR-4 High Tg [ ] OTHER
THICKNES: 62 ML (1.6mm) +/-10% [_|OTHER
TOLERANCE: ANSI PC-6012 TYPE 3 CLASS 2
[] omer +/~
B BOW & TWIST: ANSI PC-6012 TYPE 3 CLASS 2
OTHER +/—
COPPER THICKNESS (FINISHED):
OUTES AML (102) ] 2ML (1402) [ |28ML (202)
INNER SIGNAL: AML (102) [|2BML (202) [_|N/A
DRLLING:
REFERENCE: AS SHOWN NC_DRLL FLES
PTH MN COPPER THICKNESS: [TJomer
BOARD FINISH:
SLKSCREEN: BOTTOM
SLKSCREEN COLOR WHTE [ ] OTHER
SOLDER RESIST COLOR:
[Joreen  [se OTHER _BLACK
SURFACE FINISH: MVERSION GOLD (ENIG) [ | ENEPIG
[] mm. m/SLVER R EQUV  [] OTHER
. ARRAY/PANEL: [ ] CUT AND TRM PER MECH LAYER 1
Symbol [H1t Count |Tool Size Plated |Hole Type N.C. ROUTE V. SCORE
% ] 250 TOmi1 0. 254mm> BTH Round CERTFICATION: ~ MATERIALS AND WORKMANSHP FOR ALL PCBS
000DO00O0DOOO0OO00O0O0O0OO0OO - o o " " . O, & v 12 25.984m1 (0. 66mm) |PTH Round 'O MEET OR EXCEED THE REQUREMENTS OF:
oooogf § 9§ s @ o 26 31.496m1 <0.8mm> |PTH Round ANS| IPC—A-600F CLASS —> [ |1 3
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Figure 45. Fabrication Drawing
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6.6 Assembly Drawings

ZZ2 M These assemblies are ESD sensitive, ESD precautions shall be observed.

ZZ3 M These assemblies must be clean and free from flux and all contaminants. Use of no clean flux 1s not acceptable.
ZZ24 M These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otheruwise specified.

SI_DISP SCL_DISP

D¢ |
- )

I3 TEXAS

N INSTRUMENTS
"
{ ] ]
us °

RS e

] -
¢ 0_—0|0—0
@ :] O@O O®O

u o ° O'_|O

COMPONENTS MARKED ‘DNP’ SHOULD NOT BE POPULATED.
ASSEMBLY UARIANT: 001

PCB VIEWED FROM TOP SIDE BOARD #: ISE4016 REV: E2 SUN REV: Not In UersionControl
IGNORE -> Top Overlay
PLOT NAME = Top Assembly Drauing GENERATED : 93,2014 12:50:45 PM TEXAS INSTRUMENTS

Figure 46. Assembly Drawing 1
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Figure 47. Assembly Drawing 2
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6.7 Software Files
To download the software files, see the design files at TIDA—00218

7 References

« DRV5053 Analog-Bipolar Hall Effect Sensor, SLIS153

+ LP2985-33, 150-mA LOW-NOISE LOW-DROPOUT REGULATOR WITH SHUTDOWN, SLVS522
* Magnetic Field of Current, Magnetic Field of Current

* MSP430F5529, MIXED SIGNAL MICROCONTROLLER, SLAS590

* TMP103, Low-Power, Digital Temperature Sensor with Two-Wire Interface in WCSP, SBOS545

» TPD3E001, LOW-CAPACITANCE 3-CHANNEL *15-kV ESD-PROTECTION ARRAY FOR HIGH-
SPEED DATA INTERFACES, SLLS683

+ TPS7A1633, 60-V, 5-uA 15100-mA, Low-Dropout Voltage Regulator with Enable and Power-Good,
SBVS171
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