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PART OBSOLETE - USE AH276

ATS276

COMPLEMENTARY OUTPUT HALL EFFECT LATCH

General Description

Pin Assignments

DIODES™ ATS276 are integrated Hall sensors with output drivers,
mainly designed for electronic commutation of brushless DC fan. This
IC internally includes the regulator, protecting diode, Hall plate,
amplifier, comparator, and a pair of complementary open-collector
outputs (DO, DOB).

While the magnetic flux density (B) is larger than operate point (Bop),
DO will turn on (low), and meanwhile DOB will turn off (high). Each
output is latched until B is lower than release point (Brp), and then
DO, DOB transfer each state.

For DC fan application, sometimes it needs to test power reverse
connection condition. Internal diode only protects chip-side but not for
coil-side. If necessary, add one external diode to block the reverse
current from coil-side.

SIP-4L

276
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Top View

Features

Applications

. On-Chip Hall Sensor with Two Different Sensitivity and
Hysteresis Settings for ATS276

. 3.5V to 20V Operating Voltage

e  400mA (Avg.) Output Sink Current

. Built-in Protecting Diode Only for Chip Reverse Power
Connecting

. -20°C to +85°C Operating Temperature

e Low Profile 4 Pin SIP Package

e  Available in “Green” Package: SIP-4L
. Lead-Free Finish; RoHS Compliant (Notes 1 & 2)
= Halogen and Antimony Free. “Green” Device (Note 3)

. Lead-Free Package, Available in “Green” Molding Compound:
SIP-4L
= Totally Lead-Free & Fully RoHS:€empliant (Notes 4 & 2)
= Halogen and Antimony Free. “Green” Device (Note 3)

. For automotive applications requiring specific change
control (i.e. parts qualified to AEC-Q100/101/104/200, PPAP
capable, and manufactureddin IATF 16949 certified facilities),
please contact us or your local Diodes representative.
https:/iwww.diodesicom/quality/product-definitions/

e  Dual-coil brushless DC motors
e  Dual-coil brushless DC fans

e  Revolution eounting

e  Speed measurements

Notes: 1. EU Directive,2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant. All applicable RoHS exemptions applied.
2. See https:/lmww.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and

Lead-free.

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and

<1000ppm antimony compounds.

4. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
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ATS276

Typical Applications Circuit

H 2
ATS276
Coil 1 Coil 2
‘Jl \TL 3|4
R1 R2
R1=R2 =470 = % %
Cl=C2=22uF c1 c2
The R, Cvalue need to be fine tuned
based on coils design. = —
Brushless DC Fan
Pin Descriptions
Pin Name P//IO Pin Number Description
Vce P 1 Power Supply Input
DO o 2 Output Pin
DOB (0] 3 Output Pin
GND P 4 Ground
Functional Block Diagram
DO
REG. >
Hall\Plate N\
DOB
1 Amp [T e
%4 )/
GND
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ATS276

Absolute Maximum Rati NQJS (@Ta = +25°C, unless otherwise specified.)

Symbol Characteristics Values Unit
Vce Supply Voltage 20 \%
VRcc Reverse Vcc Polarity Voltage -20 \%
B Magnetic Flux Density Unlimited —
Continuous 0.4
Ic Output “On” Current Hold 0.5 A
Peak (Start Up) 0.7
Ts Storage Temperature Range -65 to +150 °C
Pp Package Power Dissipation 550 mw
T Maximum Junction Temperature +150 °C
Recommended Operating Conditions
Symbol Characteristic Conditions Min Max Unit
Vce Supply Voltage (Note 5) Operating 35 20 Y,
TA Operating Ambient Temperature (Note 6) Operating -20 +85 °C
Notes: 5. The output DO/DOB is switching as magnetic field changes (S > 300G, N < -300G).
6. Shall not exceed Pp and safety operation area.
Electrical CharacteristiCs (@Ta = +25°C, Vcc = 4.0V to 20V)
Symbol Characteristic Conditions Min Typ. Max Units
Vce Low Supply Voltage Vce = 3.5V, IL=100mA — 0.4 — \Y
Vz Output Zener Breakdown (Note 7) — 46 — \%
VCE(sat) Output Saturation Voltage Vcc = 14V, |, =300mA — 0.3 0.6 Vv
Icex Output Leakage Current Vce = 14V, Vcc = 14V — <0.1 10 HA
lcc Supply Current Vcc = 20V, Output Open — 16 25 mA
tr Output Rise Time Vce = 14V, RL=820Q, CL= 20pF — 3.0 10 us
tf Output Falling Time Vce =114V, RL= 8200, CL= 20pF — 0.3 15 us
At Switch Time Differential Vce = 14V, RL=820Q, CL= 20pF — 3.0 10 us
Note: 7. The Vz may vary with the inductance/resistance of DC fan. In order to reduce the risk of dynamic operation, the capacitor/resistor is recommended to add

below the DO/DOB as Application Circuit (See General Description on page 1).

Test Circuit
14V
ATS276
@)
..m/vv\, O DO
DOB
RL2 cLifcLz| O
RL1 = RL2 = 820 Oh
CL1=CL2=20 pF " I
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Magnetic Characteristics (Ta=+25°C, Vec = 14v)

(ImT =10 Gauss)

A grade
Symbol Characteristic Min Typ. Max Unit
Bop Operation Point 10 — 50 Gauss
Brp Release Point -50 — -10 Gauss
Bhy Hysteresis — 75 — Gauss
B grade
Symbol Characteristic Min Typ. Max Unit
Bop Operation Point 5 — 70 Gauss
Brp Release Point -70 — -5 Gauss
Bhy Hysteresis — 75 — Gauss
C grade
Symbol Characteristic Min Typ. Max Unit
Bop Operation Point — — 100 Gauss
Brp Release Point -100 — — Gauss
Bhy Hysteresis — 75 — Gauss
DO DOB
A A
—~ )
(] (<))
g g
= ( off-state ) = ( off-state )
>° Vee g Vee
) L
2 3
5 Turmn off Bhy Turn on 5 “Turn on Bhy Turn oFF
o (®)
N N
( on-state.) (on-state )
VSAT VSAT
- ' > - ' ' >
Brp 0 Bop Brp 0 Bop
( Magnetic Flux Density B/) ( Magnetic Flux Density B)
Operating Characteristics
s DO
o | V/cTogN E—
=)
S 8 : Vd
u S MHigh T
Tf ff Marking side *5'
= Bhy
>
Mt o
Low
N
Vsat
< l l >
( SIP-4L ) N Brp 0 Bop S
( Magnetic Flux Density )
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Performance Characteristics

Ta(°C) | +25 | +50 | +60 | +70 | +80 | +85 | +90 | +95 [ +100 | +105 | +110 | +115 | +120 | +125 | +130 | +135 | +140 | +150

Po (mW)| 550 | 440 [ 396 | 352 | 308 | 286 | 264 | 242 | 220 | 198 | 176 | 154 | 132 | 110 88 66 44 0

a Pp (mW) Power Dissipation Curve
1000
=
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=
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o \
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Typical Magnetic Switch Point vs. Supply Voltage
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Ordering Information

ATS276 X-P X-B-X
T '|' T

; i Magnetic
a Version Package Lead Free Packing Characteristics
= GorH P : SIP-4L L : Lead Free B : Bulk AorBorC
4 G : Green (Note 8)
|
=
g Part Number | Package Package Magnetic Packing
o Part Number Suffix Code (Note 9) Characteristics Qty. Carrier
(7, ATS276G-PL-B-A -B P SIP-4L A 1000 Bulk
E ATS276G-PL-B-B -B P SIP-4L B 1000 Bulk
ATS276G-PL-B-C -B P SIP-4L C 1000 Bulk
- ATS276H-PL-B-A -B P SIP-4L A 1000 Bulk
: ATS276H-PL-B-B -B P SIP-4L B 1000 Bulk
@ ATS276H-PG-B-A -B P SIP-4L A 1000 Bulk
@ ATS276H-PG-B-B -B P SIP-4L B 1000 Bulk

Notes: 8. Please refer to page 4 (Magnetic Characteristics table).
9. Pad layout as shown on Diodes Incorporated’s suggested pad layout, which can be,found on6ur website at http://www.diodes.com/package-outlines.html.

Marking Information

(Top View)
Identification «—— 276X ——» X:Version : G or H
Code Y WW. X Y :Year:0to9 (ex: 2 =2022)

WW : Week : 01 to 52, "52" represents
week 52 and 53

X :Internal Code : Ato Z: Green
atoz:Lead Free

SIP-AL
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Package Information (ail bimensions in mm)

Please see http://www.diodes.com/package-outlines.html for the latest version.

Active Area Depth Package Sensor Location
Marking

‘je 1.95+0.1mm
1.140.1mm i ot

I /

o
~
3
3
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Package Dimensions

355/3.79 13.0/155
1 3°/9°

o
/)o

DBSOLETE - PART DISCONTINUED

2.12/5.32
4.1/43
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IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH
REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY
RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes’ products
described herein and application examples. Diodes does not assume any liability arising out of the application or use of this document or any
product described herein. This document is intended for skilled and technically trained engineering customers and users who design with Diodes’
products. Diodes’ products may be used to facilitate safety-related applications; however, in all instances customers and users are responsible for
(a) selecting the appropriate Diodes products for their applications, (b) evaluating the suitability of Diodes’ products for their intended applications,
(c) ensuring their applications, which incorporate Diodes’ products, comply the applicable legal and regulatory requirements as well as safety and
functional-safety related standards, and (d) ensuring they design with appropriate safeguards (including testing, validation, quality control
techniques, redundancy, malfunction prevention, and appropriate treatment for aging degradation) to minimize the risks associated with their
applications.

3. Diodes assumes no liability for any application-related information, support, assistance or/feedback thatsmay be provided by Diodes
from time to time. Any customer or user of this document or products described herein will assume all risks and liabilities associated with such
use, and will hold Diodes and all companies whose products are represented herein or on Diodes’ websites, harmless, againstsall damages and
liabilities.

4. Products described herein may be covered by one or more United States,,international ‘or foreign patents and pending patent
applications. Product names and markings noted herein may also be covered by onefor more United States, international or foreign trademarks
and trademark applications. Diodes does not convey any license under any of its intellectual property rights or, the rights of any third parties
(including third parties whose products and services may be described in this docdument or on Diodes’ website) underthis document.

5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale
(https://www.diodes.com/about/company/terms-and-conditions/terms-and-conditions-of-sales/) or other applicable terms. This document does not
alter or expand the applicable warranties provided by Diodes. Diodes does not warrant or acceptsany liability whatsoever in respect of any
products purchased through unauthorized sales channel.

6. Diodes’ products and technology may not be used for or incarperated into any products or systems whose manufacture, use or sale is
prohibited under any applicable laws and regulations. Should customers or users use Diodes’ products in contravention of any applicable laws or
regulations, or for any unintended or unauthorized application, custemers and, users will (&) be solely responsible for any damages, losses or
penalties arising in connection therewith or as a result'thereof, and"(b) indemnify, andshold Diodes and its representatives and agents harmless
against any and all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with
the applicable laws and regulations, as well as any unintended or unauthorized application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain
technical inaccuracies, omissions and typographical errors. Biodes does not warrant that information contained in this document is error-free and
Diodes is under no obligation to update or otherwise correct this_information. Notwithstanding the foregoing, Diodes reserves the right to make
modifications, enhancements, improvements, corrections or other changes without further notice to this document and any product described
herein. This document is written in English but may be translated into multiple languages for reference. Only the English version of this document
is the final and determinative format releasedby Diodes.

8. Any unauthorized copying; modification, distribution, transmission, display or other use of this document (or any portion hereof) is
prohibited. Diodes assumes no responsibility for, any.doesses incurred by the customers or users or any third parties arising from any such
unauthorized use.

9. This Notice may. be, periodically updated with the most recent version available at https://www.diodes.com/about/company/terms-and-
conditions/important=notice

DIODES is a trademark of Diodes Incorporated in the United States and other countries.
The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries.
© 2022 Diodes Incorporated. All Rights Reserved.
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