Melexis US79 Series

Microelectronic Infegrated Systems CMOS Power Hall IC

Features and Benefits

m Built-in Reverse Voltage Protection

m Built-in RFI Filter

m Power Efficient CMOS and Power MOSFET Drivers allow 400mA without overheating
m Built-in Zener Diodes Protect Outputs

m Eliminates all Fan Components

m Eliminate PC Board

m 5V and 12V Operation

m High Sensitivity for switching symmetry

m Locked Rotor Shutdown

Applications

m Fan Sizes up to 90mm
m Current Range up to 400mA

Ordering Information

Part No. Temperature Suffix Package
us79 K (-40°C to 125°C) UA (TO-92 flat)
Functional Diagram Description

The US79KUA is the most advanced Smart Fan
Control Hall IC. It is designed for 5V and 12V cooling
commutation. The chip contains many features to
allow survival in a harsh environment. The IC was
designed to eliminate all discrete components such
as capacitors, resistors, transistors, diodes, PC

| board and associated labor, replacing US$0.25 to
Control and US$0.35 in direct cost.
Regulator Protection

The K rating guarantees proper operation up to an
ambient temperature of 125°C. Hall IC circuitry and
— — power FET output provide a low power dissipation

Hall Latch cool Chlp
I Locked Rotor conditions are detected by the IC when
there is no motion for one second and will shut off
- the motor drive for five seconds. Then, the IC will
turn on the drive current for one second. This
sequence continues indefinitely until the locked rotor
Output 1 GND Output 2 condition is fixed. This feature prevents overheating.
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This datasheet has been downloaded from http://www.digchip.com at this page


http://www.digchip.com
https://www.digchip.com/datasheets/parts/datasheet/287/US79.php

Melexis

Microelectronic Integrated Systems

US79 Electrical Specifications

US79 Series

CMOS Power Hall IC

DC operating parameters: Ta = 25 °C, Vpp = 5.0 to 12V unless otherwise specified.

Parameter Test Conditions Min Typ Max Units
Supply Voltage Voo | Operating 3.5 - 18 v
Supply Current Iop Operating 20 | 4 mA
Output voltage Vour | B<Bhys - - 34 v
Output Saturation voltage Voss | lour=150mA 300 | 600 mV
Output Saturation voltage Voss | lour=350mA 650 (1100 | mV
Output On resistance Ropss 1.84 Q
Thermal resistance Rn  [Operating 190 °C/Watt

US79 Magnetic Specifications

DC operating parameters: T, = 25 °C, Vpp = 5.0 to 12V unless otherwise specified. 1 mT = 10 Gauss.

Parameter Symbol  Test Conditions Min Typ Max Units
Operate Point Bor Operating 25 | 6.0 mT
Release Point Bre Operating 6.0 | 25 mT
Hysteresis Bhvs Operating - 5.0 - mT

General Description

The US79 eliminates 16 solder joints, protects
against ESD, filters RFI emission caused by
switching of high currents, protects against voltage
surges, protects against locked rotor, operates at a
low temperature and is manufactured in an
Automotive IC factory.

Unique Features

Reverse voltage protection eliminates the need for a
diode. Reverse current flows through the coils and
the chip. Power dissipation is (2 * Istall/start * 0.7V).
Table 1 presents max temperature for each current.

Istanl/ lstant Ta Maximum Rev V Test
100mA 125°C
200mA 100°C
300mA 70°C
400mA 40°C
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Reverse Voltage protection is provided by the motor
windings. The IC contains slew rate control on the
output drivers to eliminate RF emissions. 35V Zener
diodes clamp the output drivers for overstress
protection.

Application Comments

EMC protection is built in. EMC considerations
require that the fan assembly should tolerate ESD,
reverse voltage, over voltage and not radiate RF
noise which may interfere with other electronic
equipment. These capabilities are built in to the chip
to meet EMC requirements.

Qualification Test Results

SOA (Safe Operating Area) tests to verify inductive
switching of 500mA @ 20V. 1000 pieces tested 100
cycles each. Operating Life Test at TA = 150C for
4000 hrs. 100pc. “0” failures. Package qualified to
QS900 automotive specifications.
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Melexis US79 Series

Microelectronic Infegrated Systems CMOS Power Hall IC
US79KUA Applications Schematic US79KUA Applications
5\ 10V Schematic for Currents
Su’pply Greater Than 500mA
Motor uUs79 Motor @ +12V, +24V
Coil Coil
Output 1 Output 2 usT79

50002 “ 50002

P-Channel FET [ P-Channel FET

E

Absolute Maximum Ratings

Supply Voltage (Over Voltage), Voo 18V

Output Current (Fault), lour 500mA

Operating Temperature Range, Ta -40t0 125°C

Storage Temperature Range, Ts -5510 165°C
Maximun Junction Temp, T, 150°C
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* MARKING:
O |- Line 1:
NOTES: 1st digit (U) = Supplier (Melexis)
1.) Controlling dimension: mm 155 2nd and 3rd digits (79) = Series (79)
1 ol |3 2) Leads must be free of flash and 145 Line 2
plating voids o _
3.) Do not bend leads within 1mm of 1st digit (1) L = Year (2001)
the lead to package interface. 2nd and 3rd digits(05) = Week of Year
4.) Package dimensions exclude
molding flash
5.) Tolerance is 0.254mm unless
otherwise specified
PINOUT:
Pin 1 QOutput1
Pin 2 GND
10 L A Pin 3 Output2
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Melexis US79 Series

Microelectronic Infegrated Systems CMOS Power Hall IC

Reliability information

Melexis devices are classified and qualified regarding suitability for infrared, vapor phase and
wave soldering with usual (63/37 SnPb-) solder (melting point at 183degC).
The following test methods are applied:

IPC/JEDEC J-STD-020A (issue April 1999)
Moisture/Reflow Sensitivity Classification For Nonhermetic Solid State Surface Mount De-

vices
CECCO00802 (issue 1994)
Standard Method For The Specification of Surface Mounting Components (SMDs) of As-

sessed Quality
MIL 883 Method 2003 / JEDEC-STD-22 Test Method B102
Solderability

For all soldering technologies deviating from above mentioned standard conditions (regarding
peak temperature, temperature gradient, temperature profile etc) additional classification and
qualification tests have to be agreed upon with Melexis.

The application of Wave Soldering for SMD’s is allowed only after consulting Melexis regarding
assurance of adhesive strength between device and board.

ESD Precautions

Electronic semiconductor products are sensitive to Electro Static Discharge (ESD).
Always observe Electro Static Discharge control procedures whenever handling semiconductor

products.
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Melexis US79 Series

Microelectronic Integrated Systems CMOS Power Hall IC

Disclaimer

Devices sold by Melexis are covered by the warranty and patent indemnification provisions appear-
ing in its Term of Sale. Melexis makes no warranty, express, statutory, implied, or by description re-
garding the information set forth herein or regarding the freedom of the described devices from pat-
ent infringement. Melexis reserves the right to change specifications and prices at any time and with-
out notice. Therefore, prior to designing this product into a system, it is necessary to check with
Melexis for current information. This product is intended for use in normal commercial applications.
Applications requiring extended temperature range, unusual environmental requirements, or high
reliability applications, such as military, medical life-support or life-sustaining equipment are specifi-
cally not recommended without additional processing by Melexis for each application.

The information furnished by Melexis is believed to be correct and accurate. However, Melexis shall
not be liable to recipient or any third party for any damages, including but not limited to personal in-
jury, property damage, loss of profits, loss of use, interrupt of business or indirect, special incidental
or consequential damages, of any kind, in connection with or arising out of the furnishing, perform-
ance or use of the technical data herein. No obligation or liability to recipient or any third party shall
arise or flow out of Melexis’ rendering of technical or other services.

© 2002 Melexis NV. All rights reserved.

For the latest version of this document, go to our website at:
www.melexis.com

Or for additional information contact Melexis Direct:

Europe and Japan: All other locations:
Phone: +32 13 67 04 95 Phone: +1 603 223 2362
E-mail: sales_europe@melexis.com E-mail: sales_usa@melexis.com

QS9000, VDAG.1 and 1SO14001 Certified
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