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6 Pin Configuration and Functions
For additional configuration information, see #5#4#51C and VW E /M AT HEE.

3-Pin SOT-23 3-Pin SIP
DBZ Package LPG Package
(Top View) (Top View)
2 ouT
GND 3 1] 12 3
1 \Y
@ CcC
Ve OUT
GND

Pin Functions

PIN
TYPE DESCRIPTION

NAME DBZ LPG
GND 3 2 GND Ground pin

2.5 to 38 V power supply. Bypass this pin to the GND pin with a 0.01-pF (minimum)
Vee 1 1 Power ; ;

ceramic capacitor rated for Vc.
ouT 2 3 Output Hall sensor analog output. 1 V output corresponds to B =0 mT

Copyright © 2014, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/drv5053?qgpn=drv5053
http://www.ti.com.cn

DRV5053
ZHCSCR6B —MAY 2014—REVISED SEPTEMBER 2014

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Vee —22@ 40 Y
Power supply voltage Voltage ramp rate (Vcc), Vec <5V Unlimited Vis
Voltage ramp rate (Vcc), Vec > 5V 0 2
Output pin voltage ouT -0.5 25 \%
QUpLL BT eters curert UG o o w | m
Operating junction temperature T, -40 150 @ °C
Tstg Storage temperature range -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) Ensured by design. Only tested to —20 V.

(3) Tested in production to Ty = 125°C.

7.2 ESD Ratings

VALUE UNIT
v Electrostatic | Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins® +2500 v
(ESD)  discharge Charged device model (CDM), per JEDEC specification JESD22-C101, all pins® +500
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
7.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN  MAX UNIT
Vee Power supply voltage 25 38 \%
Vout Output pin voltage (OUT) 0 2 \%
Isource Output pin current source (OUT) 0 300 A
Isink Output pin current sink (OUT) 0 2.3 mA
Ta Operating ambient temperature -40 125 °C
7.4 Thermal Information
DRV5053
THERMAL METRIC® DBZ LPG UNIT
3 PINS 3 PINS
Reia Junction-to-ambient thermal resistance 333.2 180
Reic(top) Junction-to-case (top) thermal resistance 99.9 98.6
Ress Junction-to-board thermal resistance 66.9 154.9 °CIW
Wit Junction-to-top characterization parameter 4.9 40
Wi Junction-to-board characterization parameter 65.2 154.9

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

Copyright © 2014, Texas Instruments Incorporated
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7.5 Electrical Characteristics

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

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
POWER SUPPLIES (V)
Ve V¢ operating voltage 25 38 Y
) Vcc=251038V, Ty =25°C 2.7
lcc Operating supply current mA
Ve =2.51038V, Ty =125°C 3 3.6
ton Power-on time 35 50 ps
PROTECTION CIRCUITS
Veer Reverse supply voltage -22 Y
locp,sOURCE Overcurrent protection level Sourcing current 300 pA
locp,sINK Overcurrent protection level Sinking current 2.3 mA
7.6 Switching Characteristics
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS ‘ MIN TYP MAX | UNIT
ANALOG OUTPUT (OUT)
ty Output delay time ‘ Ta=25°C ‘ 13 25 ‘ us
7.7 Magnetic Characteristics
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT®
Vo Quiescent output .?A::O_TJQC to 125°C 0.9 1.02 1.15 \%
faw Bandwidth @ 20 kHz
By Input-referred noise ) %?f;g?cp; 125°C 0.40 0.58 0.79| mTp,
Le Linearity® —Bgat < B < BgaT 1%
VouT MIN Output saturation voltage (min) B < —Bsat 0.2 \%
VouT max  Output saturation voltage (max) B > Bgat 1.8 \%
DRV50530A: =11 mV/mT
s Sensitivity \T’E(; :—263"(;/ 10 125°C -175 11 5| mvimT
Vce = 3.3 V; Rour = 10 kQ;
Vi Output-referred noise ) Cout = 50 pF 6 mVpp
Ta =—-40°C to 125°C
BsaT Input saturation field \T/,Sczz—jo?:(;/to 125°C 73 mT
DRV5053PA: —23 mV/mT
S Sensitivity ¥§C=2—203°(¥ 10 125°C -35 -23 -10| mv/imT
Vce = 3.3 V; Rour = 10 kQ;
Vi Output-referred noise ) Cout = 50 pF 13 mVpp
Ta =—-40°C to 125°C
BsaT Input saturation field \T/,Sczz—jo?:(;/to 125°C 35 mT

(1) 1mT =10 Gauss

(2) Bandwidth describes the fastest changing magnetic field that can be detected and translated to the output.
(3) Not tested in production; limits are based on characterization data.
(4) Linearity describes the change in sensitivity across the B-range. The sensitivity near Bgat is typically within 1% of the sensitivity near

B=0.
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Magnetic Characteristics (continued)

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

PARAMETER ’ TEST CONDITIONS MIN TYP MAX | UNIT®
DRV5053RA: —45 mV/mT
e . VCC =33V
S Sensitivity Tx = —40°C to 125°C -70 -45 —20| mVvVImT
VCC =3.3 V; ROUT =10 kQ,
Vi Output-referred noise ) Cout = 50 pF 26 mVpp
Ta =—-40°C to 125°C
. . VCC =33V
Bsar Input saturation field Ta =~ —40°C t0 125°C 18 mT
DRV5053VA: =90 mV/mT
e . VCC =33V
S Sensitivity Tx = —40°C to 125°C -140 -90 —-45 mVv/mT
VCC =3.3 V; ROUT =10 kQ,
Vi Output-referred noise ) Cout = 50 pF 52 mVpp
Ta =—-40°C to 125°C
. . VCC =33V
BsaT Input saturation field Ta =~ —40°C t0 125°C 9 mT
DRV5053CA: 23 mV/mT
e . VCC =33V
S Sensitivity Tx = —40°C to 125°C 10 23 35 mvimT
VCC =3.3 V; ROUT =10 kQ,
Vi Output-referred noise ) Cout = 50 pF 13 mVpp
Ta =—-40°C to 125°C
. . VCC =33V
Bsar Input saturation field Ta =~ —40°C t0 125°C 35 mT
DRV5053EA: 45 mV/mT
e . VCC =33V
S Sensitivity Tx = —40°C to 125°C 20 45 70 mvimT
Vee =3.3V; Royr =10 kQ;
Vi Output-referred noise ) Cout = 50 pF 26 mVpp
Ta =—-40°C to 125°C
. . VCC =33V
BsaT Input saturation field Ta =~ —40°C t0 125°C 18 mT
6 Copyright © 2014, Texas Instruments Incorporated
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7.8 Typical Characteristics

Figure 5. DRV5053AD, Vq Vs V¢c
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Figure 6. DRV5053AD, By vs Temperature
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8 Detailed Description

8.1 Overview

The DRV5053 device is a chopper-stabilized hall sensor with an analog output for magnetic sensing applications.
The DRV5053 device can be powered with a supply voltage between 2.5 and 38 V, and will survive —22 V
reverse battery conditions continuously. Note that the DRV5053 device will not be operating when approximately
—22 to 2.4 V is applied to V¢ (with respect to GND). In addition, the device can withstand supply voltages up to
40 V for transient durations.

The output voltage is dependent on the magnetic field perpendicular to the package. The absence of a magnetic
field will result in OUT = 1 V. A magnetic field will cause the output voltage to change linearly with the magnetic

field.

The field polarity is defined as follows: a south pole near the marked side of the package is a positive magnetic
field. A north pole near the marked side of the package is a negative magnetic field.

For devices with a negative sensitivity (that is, DRV5053RA: —40 mV/mT), a south pole will cause the output
voltage to drop below 1 V, and a north pole will cause the output to rise above 1 V.

For devices with a positive sensitivity (that is, DRV5053EA: +40 mV/mT), a south pole will cause the output
voltage to rise above 1 V, and a north pole will cause the output to drop below 1 V.

8.2 Functional Block Diagram

25-38V
Cvcc
VCC -
[
Regulated Supply l« 4‘4—j
. Temperature
Bias [“"| Compensation
Y
o
@
@ Output
Hall Element — o Driver
Q
>
8 ROUT
(Equivalent)

J7—|“‘| Optional RC Filtering
I
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8.3 Feature Description

8.3.1 Field Direction Definition
A positive magnetic field is defined as a south pole near the marked side of the package as shown in Figure 7.

SOT-23 (DBZ) SIP (LPG)
B>0mT

N = North pole, S = South pole

Figure 7. Field Direction Definition

8.3.2 Device Output

The DRV5053 device output is defined below for negative sensitivity (that is, -45 mV/mT, RA) and positive
sensitivity (that is, +45 mVv/mT, EA):

Vour (V)
A
Vvax ——
Va
} L o 5 B(mT)
—Bsar (N) Bsar (S)

Figure 8. DRV5053 — Negative Sensitivity

Vour (V)
A
Vwax ——
Va
‘ Vi —3 B (mT)
—Bsar (N) Bsar (S)

Figure 9. DRV5053 — Positive Sensitivity
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Feature Description (continued)

8.3.3 Power-On Time

After applying Vcc to the DRV5053 device, t,, must elapse before OUT is valid. Figure 10 shows Case 1 and
Figure 11 shows case 2; the output is defined assuming a negative sensitivity device and a constant magnetic
field -Bgat < B < Bgart-

Vole Case #1
A
» t(s)
B (mT)
A
Bsar == —4-———--mmm oo
» t(s)
'BSAT I St
ouT
A
......... 2 90%
Invalid Output Valid Output
» t(s)
ton
Figure 10. Case 1: Power On When B < 0, North
Vole Case #2
A
» t(s)
B (mT)
Bsar == mmm e e e e e
» t(s)
'BSAT i i S
ouT
A
Invalid Output Valid Output
......... (10%
P » t(s)
ton

Figure 11. Case 2: Power On When B > 0, South
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Feature Description (continued)

8.3.4 Output Stage

The DRV5053 output stage is capable of up to 300 pA of current source or 2.3 mA sink.

For proper operation, ensure that equivalent output load ROUT > 10 kQ. In addition, ensure that the load
capacitance Cqyt < 10 nF.

8.3.5 Protection Circuits

An analog current limit circuit limits the current through the output driver. The driver current will be clamped to
IOCP

8.3.5.1 Overcurrent Protection (OCP)

An analog current-limit circuit limits the current through the FET. The driver current is clamped to lgcp. During
this clamping, the rpg(on of the output FET is increased from the nominal value.

8.3.5.2 Load Dump Protection

The DRV5053 device operates at DC V¢ conditions up to 38 V nominally, and can additionally withstand V¢ =
40 V. No current-limiting series resistor is required for this protection.

8.3.5.3 Reverse Supply Protection

The DRV5053 device is protected in the event that the V¢ pin and the GND pin are reversed (up to —22 V).

NOTE
In a reverse supply condition, the OUT pin reverse-current must not exceed the ratings
specified in the Absolute Maximum Ratings.

Table 1.
FAULT CONDITION DEVICE DESCRIPTION RECOVERY
FET overload (OCP) Isink 2 locp Operating Qutput current is clamped to locp lo < locp
Load Dump 38V < Ve <40V Operating Device will operate for a transient duration Ve £38V
Reverse Supply 22V <Vce <0V Disabled Device will survive this condition Ve 225V

8.4 Device Functional Modes
The DRV5053 device is active only when V¢ is between 2.5 and 38 V.
When a reverse supply condition exists, the device is inactive.

Copyright © 2014, Texas Instruments Incorporated 11
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9 Application and Implementation

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

9.1 Application Information

The DRV5053 device is used in magnetic-field sensing applications.

9.2 Typical Applications

9.2.1 Typical Application With No Filter

T [ OouT
7] <
VCC
o] Y
| |
I
A4 Cc1
0.01 pF
(minimum)

Figure 12. Typical Application Schematic — No Filter

9.2.1.1 Design Requirements
For this design example, use the parameters listed in Table 2 as the input parameters.

Table 2. Design Parameters

DESIGN PARAMETER REFERENCE EXAMPLE VALUE
System bandwidth faw 15 kHz

9.2.1.2 Detailed Design Procedure

The DRV5053 has internal filtering that limits the bandwidth to at least 20 kHz. For this application no external
components are required other than the C1 bypass capacitor, which is 0.01 pF minimum. If the analog output
OUT is tied to a microcontroller ADC input, the equivalent load must be R > 10 kQ and C < 10 nF.

Table 3. External Components

COMPONENT PIN 1 PIN 2 RECOMMENDED
C1 Vee GND A 0.01-pF (minimum) ceramic capacitor rated for Vcc

12 Copyright © 2014, Texas Instruments Incorporated
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9.2.1.3 Application Curve

Stop

al

e

Moise Filter Off

.-5 -"A". /\ sﬂ‘ /\ ) "A\%

AWAWA
\ i 1’ llli ‘r III.
l\/ll U \/o [\ lll

[ _fl +

L A W A

| Lo f
VooV Vl Uf vV vV

200my Iroows 40000005 ][ " 483my 10724kH 012y |

Figure 13. 10-kHz Switching Magnetic Field
9.2.2 Filtered Typical Application

For lower noise on the analog output OUT, additional RC filtering can be added to further reduce the bandwidth.

C2
1500 pF
| |
11
ouT
2 |—wWw——@
R1
+—3] 10 kQ vee
VCC
o] Y
| |
11
A4 C1
0.01 pF

(minimum)

Figure 14. Filtered Typical Application Schematic
9.2.2.1 Design Requirements

For this design example, use the parameters listed in Table 4 as the input parameters.

Table 4. Design Parameters
DESIGN PARAMETER REFERENCE EXAMPLE VALUE
System bandwidth faw 5 kHz

Copyright © 2014, Texas Instruments Incorporated
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9.2.2.2 Detailed Design Procedure
In this example we will add an external RC filter in order to reduce the output bandwidth.

In order to preserve the signal at the frequencies of interest, we will conservatively select a low-pass filter
bandwidth (-3-dB point) at twice the system bandwidth (10 kHz).

10 kHz <
21 xRy xCy 1)

If we guess R1 =10 kQ, then C2 < 1590 pF. So we select C2 = 1500 pF.

9.2.2.3 Application Curves

Stop E o i Moise Filter Off 0 -y
T~
W N
-2
\
4
AN NN AN Nle
i / £ fi o oA 2
% / y \ ! Y 6
L} ! \ f \ ! Y f <3} \
! 4 f ! rJI I:-l ! + -g
/ \ / % { 4 ! =
/ \/ \/ \/ g °
\/ W/ v ' \/ s
-10
200mY Ja00us 40000005/ 6wy 137265k Hf0z05d6 | .12
-14
100 200 500 1000 2000 5000 10000 100000
Frequency (Hz)
R1 = 10-kQ pullup C2 =680 pF
Figure 15. 5-kHz Switching Magnetic Field Figure 16. Low-Pass Filtering

10 Power Supply Recommendations

The DRV5053 device is designed to operate from an input voltage supply (VM) range between 2.5 and 38 V. A
0.01-pF (minimum) ceramic capacitor rated for V- must be placed as close to the DRV5053 device as possible.

14 JiRF © 2014, Texas Instruments Incorporated
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11 2RI SRS 7 Fr

11.1 23 Fr

11.1.1 2’3
K 17 S~ 7 32HL DRV5053 2844 58 3 284 4 FR 1 B 41

DRV5053 (RA) Q) (DBZ2) R) 0

Prefix —I l— AEC-Q100

DRV5053: Analog linear hall sensor Q1: Automotive qualification
Blank: Non-auto

Sensitivity

OA: -11 mV/mT Tape and Reel

PA: =23 mV/mT R: 3000 pcs/reel

RA: —45 mV/mT T: 250 pcs/reel

VA: =90 mV/mT M: 1000 pcs/bag (bulk)

CA: +23 mV/ImT Blank: 3000 pcs/box (ammo)

EA: +45 mV/ImT

Package
DBZ: 3-pin SOT (SMT)
LPG: 3-pin SIP (through-hole)

Temperature Range

Q: -40to0 125C
E: -40 to 150C
17. #¥4dr A
11.1.2 #44rid
Marked Side Marked Side Front
3
H - }
‘ ;
|:| IZI 1 2 3
1 2
Marked Side

[ ——
= =
\—I_l_=_|_|_/ 1 2 3

(Bottom view)

18. SOT-23 (DBZ) #}# 19. SIP (LPG) 3%

& FOREIRYPAEEE CRIGHPIER) o BE/ROUEE FHEP RS, 525 £100pum. 1E DBZ &34, E/Riuf
SHBEREMEERN 0.7mm + 50um; 7E LPG #3&h, EI/RJiF5H 2Ky 0.987mm + 50um.

AL © 2014, Texas Instruments Incorporated 15


http://www.ti.com.cn/product/cn/drv5053?qgpn=drv5053
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS
DRV5053

ZHCSCR6B —MAY 2014—REVISED SEPTEMBER 2014 www.ti.com.cn

11.2 f&bx
All trademarks are the property of their respective owners.

11.3 FRrHR L

A XEREBASHRMNE ESD (Y. FiEsEEn, SOk SE—EE s Bl E T SHEMT, PR MOS [ IR 528 H ik
Aia\ 1.
11.4 RiEF

SLYZ022 — Tl Rif#.
AP ARIER I IR - BRI E 3

12 HlbdEEERmiTIaE B

PR U AN U R AT AT IS B . XS R0 fa 2 AP F T SR (R sop Bt . X8 Bl 2 A i A HAS KT
ASCREREAT AT IR OL T A BB . SRR IZ AR R A VA hRAS 17 22 B 22 U A 3 A

16 JiRF © 2014, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/drv5053?qgpn=drv5053
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/SLYZ022

HEF

TENAX (TN ST 87 Rl A BURYE JESDAG foirdnie, X Pri ™ AT oS AT BEIE . 180k, Mo, ousesle ek, IFaBURE
JESDA8 s AR LSRR AT SRR S5 o P 42 T AT AT MR BUR BT AR 35 2, FRIIEIR (5 B 5 5 B HA RN TA ™ i 5
HBARAEIT SR A B L (AT B8 5 26 5 2 A1

T ARIEIL IR B A AR VERE AT & i A B I T - S™ B 65 2R 5 SR IKIE IS . U T1 ARIERISE I A, B T A B2 A2 i
PR e e PR H R . BRAREER G TREVERE, 15 B 4 2O S M AL BT A S 80T IR

Tk S35 B sl 7 7 i BT AN AR AT 5% . % R HAE AT T1 A0 07 s RS T EAT 5058 RN S 20 7 7 i RSE A 9% XU S
7 N BEIE S BT SR e A .

TIAKAER TULFIR AL FRl s s e 5 7 T A S 55 A & e HLES sl 510 T AR AP T (MBS
FRAT AL T CRAIE SRR o TI ITRAT 558 =07 7 MBI S A SR 5 2, ASRERI UM TI BRI e 7™ G el S5 ROVFT . 24, A ], A
PEZAE BT e 5 AT 28 =07 M LRI B AR BT R VT, BUR TI MR FIBEIL e il 7 T K VFT .

XTI b TR EAE R TS B EEEE Sy, RS0 N AEAT AR A LS ELRT AT A ORI 26, IRBIAT A BRSO A et AT
Hiflo TSR SO B SCEA KA AT ST S5 . RIEE = J7 (945 S5 AT e o ZR B I BR A 2% 1«

FERER TI ARSI, AR Z AL IR 5 S B IR 5 T b B S B0 BUAF AL 22 s (B ), ISR 25456 T 44 s o5 i & B
ABEARTRAL, HXRAELM . BAEERAAT . T XSRS B AR IR 2 A RSB SRR LS5

FPRNF IR, AR A SAE BB AT R B T1 3243, (EARATRE A /) 0 Sl A2 55 L7 i S AEFL N HR (T T 7 ey A SG (K AT ik
B BRI AR ESR . B FEIIORE R, A TR AR 5 St 2 A BT AR R iR BRI, AU AR fa R e A MR
RALJE R BARA R REIR N B 0 3 (R (1 A AR LR I RIUE iR it 25 7 A U A2 D 8 2K 2 4 SRR B ) o AT T A1
xb T R HACHRIE AT K

R AR, AT e SRS A AT REXT T AT R IR AS . T B E bR RS 35 Bh 2 P W R ) S s A AT AL iE
I Th g % A T bR B SR IR 0 7= Al 7 26 RS Tk, ESRZ SR IR N IX 6 2 3K

TI 414Kk 3545H T FDA Class Il (BRI A BOCERIT &4 MIRBFT], BRIESHHRAE R CA&IER T &1 TSR R il
AR T R34 S s sm B BRI T A R s T TH T E SIS MBI N . WLF AT A &, Ftdedeem
@i?ﬁéﬁﬁ%ﬁ%ﬂ%i&ﬂ@ TI AT E R ST ORI IR A, FER 2 P SR dE, I H R P 7650 L 5 8 A R T E
VR RIE B R

TI TR E A ISOITS16949 ZESKIF= M, XE/F= i FEATIRE . AT, B AR @ ™= M i ek 2] 1ISOITS16949

R, TIAKIBAEA 54T

7 8L
S www.ti.com.cn/audio WBEHRE www.ti.com.cn/telecom
TR # AN 28 1 www.ti.com.cn/amplifiers TR L www.ti.com.cn/computer
HR i s www.ti.com.cn/dataconverters VT www.ti.com/consumer-apps
DLP® 7= www.dlp.com AEE www.ti.com/energy
DSP - #5548 www.ti.com.cn/dsp Tk A www.ti.com.cn/industrial
A B R ) 2 www.ti.com.cn/clockandtimers BRIT T www.ti.com.cn/medical
B www.ti.com.cn/interface 2285 . FH www.ti.com.cn/security
B www.ti.com.cn/logic RERT www.ti.com.cn/automotive
R YR www.ti.com.cn/power AT A% www.ti.com.cn/video
MEEHEE (MCU) www.ti.com.cn/microcontrollers
RFID &4t www.ti.com.cn/rfidsys
OMAP I i b PR 25 www.ti.com/omap
ToLR @ www.ti.com.cn/wirelessconnectivity N X 3 7E LA S LI www.deyisupport.com

MRZyHiht:  _EHETT R ET XD KiE1568 5, i KJE32 #RIRE 4D 200122
Copyright © 2015, M8 FARA (L) HRAR


http://www.ti.com.cn/audio
http://www.ti.com.cn/telecom
http://www.ti.com.cn/amplifiers
http://www.ti.com.cn/computer
http://www.ti.com.cn/dataconverters
http://www.ti.com.cn/home_a_consumer_electronics
http://www.dlp.com
http://www.ti.com.cn/hdr_a_energy
http://www.ti.com.cn/dsp
http://www.ti.com.cn/industrial
http://www.ti.com.cn/clockandtimers
http://www.ti.com.cn/home_a_medical
http://www.ti.com.cn/interface
http://www.ti.com.cn/home_a_security
http://www.ti.com.cn/logic
http://www.ti.com.cn/automotive
http://www.ti.com.cn/power
http://www.ti.com.cn/home_a_vi
http://www.ti.com.cn/microcontrollers
http://www.ti.com.cn/rfidsys
http://www.ti.com/omap
http://www.ti.com.cn/home_p_wirelessconnectivity

H PACKAGE OPTION ADDENDUM

/|
INSTRUMENTS

www.ti.com 10-Dec-2020

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

DRV5053CAQDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAUAG | SN Level-1-260C-UNLIM -40 to 125 (+ALCA, 1LX2) Samples
DRV5053CAQDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAUAG | SN Level-1-260C-UNLIM -40 to 125 (+ALCA, 1LX2) Samples
DRV5053CAQLPG ACTIVE TO-92 LPG 3 1000 RoOHS & Green SN N / A for Pkg Type -40 to 125 +ALCA
DRV5053CAQLPGM ACTIVE TO-92 LPG 3 3000 RoOHS & Green SN N / A for Pkg Type -40to 125 +ALCA Samples
DRV5053EAQDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAUAG | SN Level-1-260C-UNLIM -40 to 125 (+ALEA, 1LZ72) Samples
DRV5053EAQDBZT ACTIVE SOT-23 DBz 3 250 RoHS & Green NIPDAUAG | SN Level-1-260C-UNLIM ~ -40to 125 (+ALEA, 1LZ2)

DRV5053EAQLPG ACTIVE TO-92 LPG 3 1000 ROHS & Green SN N / A for Pkg Type -40 to 125 +ALEA
DRV5053EAQLPGM ACTIVE TO-92 LPG 3 3000 ROHS & Green SN N/ A for Pkg Type -40 to 125 +ALEA Samples
DRV50530AQDBZR ACTIVE SOT-23 DBZ 3 3000 ROHS & Green NIPDAUAG | SN Level-1-260C-UNLIM -40to 125 (+ALOA, 1M12) Samples
DRV50530AQDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAUAG | SN Level-1-260C-UNLIM -40 to 125 (+ALOA, 1M12)
DRV50530AQLPG ACTIVE TO-92 LPG 3 1000 RoOHS & Green SN N / A for Pkg Type -40 to 125 +ALOA Samples
DRV50530AQLPGM ACTIVE TO-92 LPG 3 3000 ROHS & Green SN N / A for Pkg Type -40 to 125 +ALOA Samples
DRV5053PAQDBZR ACTIVE SOT-23 DBz 3 3000 RoOHS & Green NIPDAUAG | SN Level-1-260C-UNLIM ~ -40to 125 (+ALPA, 1M22)
DRV5053PAQDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAUAG | SN Level-1-260C-UNLIM -40 to 125 (+ALPA, 1M22)

DRV5053PAQLPG ACTIVE TO-92 LPG 3 1000 RoHS & Green SN N/ A for Pkg Type -40 to 125 +ALPA Samples
DRV5053PAQLPGM ACTIVE TO-92 LPG 3 3000 ROHS & Green SN N/ A for Pkg Type -40to 125 +ALPA Samples
DRV5053RAQDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAUAG | SN Level-1-260C-UNLIM -40 to 125 (+ALRA, 1M32)
DRV5053RAQDBZT ACTIVE SOT-23 DBz 3 250 RoHS & Green NIPDAUAG | SN Level-1-260C-UNLIM ~ -40 to 125 (+ALRA, 1M32) Samples
DRV5053RAQLPG ACTIVE TO-92 LPG 3 1000 RoOHS & Green SN N/ A for Pkg Type -40 to 125 +ALRA Samples
DRV5053RAQLPGM ACTIVE TO-92 LPG 3 3000 RoOHS & Green SN N / A for Pkg Type -40to 125 +ALRA Samples
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
6)

DRV5053VAQDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAUAG | SN Level-1-260C-UNLIM -40 to 125 (+ALVA, 1M42) m
DRV5053VAQDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAUAG | SN Level-1-260C-UNLIM -40 to 125 (+ALVA, 1M42) Samples
DRV5053VAQLPG ACTIVE TO-92 LPG 3 1000 ROHS & Green SN N / A for Pkg Type -40 to 125 +ALVA
DRV5053VAQLPGM ACTIVE TO-92 LPG 3 3000 ROHS & Green SN N / A for Pkg Type -40 to 125 +ALVA Samples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

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

Addendum-Page 2



http://www.ti.com/product/DRV5053?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DRV5053?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DRV5053?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DRV5053?CMP=conv-poasamples#samplebuy

H PACKAGE OPTION ADDENDUM

13 TEXAS
INSTRUMENTS

www.ti.com 10-Dec-2020

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
go W
lReeI | | l
Diameter Cavity # 20 ‘*
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O QfSprocket Holes
I
Q1 : Q2
Q3 i Qé User Direction of Feed
T
Pocket\(l)lgdrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
DRV5053CAQDBZR SOT-23 DBz 3 3000 180.0 8.4 315 | 277 | 1.22 | 4.0 8.0 Q3
DRV5053CAQDBZR SOT-23 DBz 3 3000 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
DRV5053CAQDBZT SOT-23 DBz 3 250 180.0 8.4 3.15 | 2.77 | 1.22 4.0 8.0 Q3
DRV5053CAQDBZT SOT-23 DBz 3 250 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
DRV5053EAQDBZR SOT-23 DBz 3 3000 180.0 8.4 3.15 | 277 | 1.22 4.0 8.0 Q3
DRV5053EAQDBZR SOT-23 DBz 3 3000 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
DRV5053EAQDBZT SOT-23 DBz 3 250 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
DRV5053EAQDBZT SOT-23 DBz 3 250 180.0 8.4 3.15 | 277 | 1.22 4.0 8.0 Q3
DRV50530AQDBZR SOT-23 DBz 3 3000 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
DRV50530AQDBZR SOT-23 DBz 3 3000 180.0 8.4 315 | 277 | 1.22 | 4.0 8.0 Q3
DRV50530AQDBZT SOT-23 DBz 3 250 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
DRV50530AQDBZT SOT-23 DBz 3 250 180.0 8.4 3.15 | 277 | 1.22 4.0 8.0 Q3
DRV5053PAQDBZR SOT-23 DBz 3 3000 180.0 8.4 3.15 | 277 | 1.22 4.0 8.0 Q3
DRV5053PAQDBZR SOT-23 DBz 3 3000 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
DRV5053PAQDBZT SOT-23 DBz 3 250 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
DRV5053PAQDBZT SOT-23 DBz 3 250 180.0 8.4 3.15 | 277 | 1.22 4.0 8.0 Q3
DRV5053RAQDBZR SOT-23 DBz 3 3000 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
DRV5053RAQDBZR SOT-23 DBz 3 3000 180.0 8.4 3.15 | 277 | 1.22 4.0 8.0 Q3
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Device Package|Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) [W1 (mm)
DRV5053RAQDBZT SOT-23 DBz 3 250 178.0 9.0 315 | 277 | 1.22 4.0 8.0 Q3
DRV5053RAQDBZT SOT-23 DBZ 3 250 180.0 8.4 315 | 277 | 1.22 4.0 8.0 Q3
DRV5053VAQDBZR SOT-23 DBZ 3 3000 178.0 9.0 315 | 277 | 1.22 4.0 8.0 Q3
DRV5053VAQDBZR SOT-23 DBZ 3 3000 180.0 8.4 315 | 277 | 1.22 4.0 8.0 Q3
DRV5053VAQDBZT SOT-23 DBz 3 250 180.0 8.4 315 | 277 | 1.22 4.0 8.0 Q3
DRV5053VAQDBZT SOT-23 DBZ 3 250 178.0 9.0 315 | 277 | 1.22 4.0 8.0 Q3
TAPE AND REEL BOX DIMENSIONS
,//T/
4
///
,~<:/ \:}\
. 7
\\“y// - \{//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV5053CAQDBZR SOT-23 DBz 3 3000 202.0 201.0 28.0
DRV5053CAQDBZR SOT-23 DBZ 3 3000 180.0 180.0 18.0
DRV5053CAQDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
DRV5053CAQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
DRV5053EAQDBZR SOT-23 DBz 3 3000 202.0 201.0 28.0
DRV5053EAQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
DRV5053EAQDBZT SOT-23 DBZ 3 250 180.0 180.0 18.0
DRV5053EAQDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
DRV50530AQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
DRV50530AQDBZR SOT-23 DBz 3 3000 202.0 201.0 28.0
DRV50530AQDBZT SOT-23 DBZ 3 250 180.0 180.0 18.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV50530AQDBZT SOT-23 DBz 3 250 202.0 201.0 28.0
DRV5053PAQDBZR SOT-23 DBZ 3 3000 202.0 201.0 28.0
DRV5053PAQDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
DRV5053PAQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
DRV5053PAQDBZT SOT-23 DBz 3 250 202.0 201.0 28.0
DRV5053RAQDBZR SOT-23 DBZ 3 3000 180.0 180.0 18.0
DRV5053RAQDBZR SOT-23 DBZ 3 3000 202.0 201.0 28.0
DRV5053RAQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
DRV5053RAQDBZT SOT-23 DBz 3 250 202.0 201.0 28.0
DRV5053VAQDBZR SOT-23 DBZ 3 3000 180.0 180.0 18.0
DRV5053VAQDBZR SOT-23 DBz 3 3000 202.0 201.0 28.0
DRV5053VAQDBZT SOT-23 DBz 3 250 202.0 201.0 28.0
DRV5053VAQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
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PACKAGE OUTLINE

LPGOO03A TO-92 - 5.05 mm max height
TRANSISTOR OUTLINE
41
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(0.5425) J‘ L 0.86
0.66
4221343/C  01/2018
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.
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LPGOO03A

EXAMPLE BOARD LAYOUT
TO-92 - 5.05 mm max height

TRANSISTOR OUTLINE
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SCALE:20X
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TAPE SPECIFICATIONS
LPGOO03A TO-92 - 5.05 mm max height

TRANSISTOR OUTLINE

” 1 MAX il
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GENERIC PACKAGE VIEW
DBZ 3 SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4203227/C
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PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
2.64
2.10
14 —= 1.12 MAX =
et [ Jo1[c]
PIN 1— .
INDEX AREA s //—\}-
il I
‘.—
0.95 ‘
3.04 :
] 7%*74%3 2.80 ‘
|
|
5 |
3ax 05 —
0.3 4 0.10
020 [c[A[B] ~—(0.95) 0.01"P

0.20

| \
GAGE PLANE
o e [
‘ ,,,,,,, e AN
W’ | 06 \
0°-8° TYP 02 1YP

\f

SEATING PLANE

4214838/C 04/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. Reference JEDEC registration TO-236, except minimum foot length.
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EXAMPLE BOARD LAYOUT
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

LAND PATTERN EXAMPLE
SCALE:15X

SOLDER MASK METAL METAL UNDER SOEN R MASK
OPENING \ SOLDER MASK\\

*J L 0.07 MAX J L* 0.07 MIN
ALL AROUND

ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214838/C 04/2017

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

(R0.05) TYP

~— (2.1)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:15X

4214838/C 04/2017

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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