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Energy Efficient Innovations

Integrated Motor Control

In keeping with our goal of offering the widest range of
energy efficient solutions possible, ON Semiconductor is
pleased to introduce our new Intelligent Power Module (IPM)
family, an integrated solution for Motor Control in Industrial
and Consumer applications. This new family complements
our existing broad portfolio of discrete motor control
components, comprising Controllers, IGBTs and MOSFETS.

Our new Intelligent Power Modules, capable of driving from 10 A
to 50 A of output load current are ideally suited for White Goods
and Industrial Motor Control. Manufactured with our revolutionary
Insulated Metal Substrate Technology (IMST®), these motor
drivers exhibit high thermal performance, low noise and very high
reliability, all in a small, space saving footprint. All of the IPMs
feature gate drivers, thermal and over current sense, boot diodes,
resistors and noise absorbing capacitors. In addition, select
products feature an integrated power factor controller (PFC).
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Intelligent Power Modules pack several discrete components in one package!
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Insulated Metal Substrate Technology

Insulated Metal Substrate Technology (IMST) forms electronic
circuits on plates of aluminum (metal substrates). IMST based
hybrid devices use the high thermal conductivity plates of
aluminum for their base substrates.

Hybrid devices such as the IPMs from ON Semiconductor enable
power output circuits, control circuits and peripheral circuits to
be mounted on the same substrate. IMST succeeds in turning

Various Active/Passive
Components

Capacitors, Resistors
Oscillator/Connector

Copper Foil Wiring Pattern —___

Adhesive Resin —___
Anodized Aluminum Layer ——

Aluminum Substrate —

Anodized Aluminum Layer —

Power Transistors
FETs, IGBTs, Diodes
Integrated Circuits

IMST® Substrate

bare chip mounting into an element technology and will continue
to evolve as an outstanding mounting technology capable of
delivering high density, high performance and high reliability.

IMST enables assembly of discrete passive components (resistors,
capacitors); discrete active components (diodes, transistors);
and more complex devices (gate drivers, DSPs, logic) into highly
integrated modules.

Bare Chip Aluminum Wire

Ultrasonic Bonding

Crossover Line

IMST Substrate

Heat Sink

Mounting Board
Shielding Board

Part of Package itself

Insulated Metal Substrate Technology

Value Proposition
¢ Reduced Component Count
e High Thermal Conductivity
* Low Noise
* High Reliability
* Small Design Footprint
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Intelligent Power Modules (IPMs)

Integrated Power Module
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Highly Integrated Devices Provide High Thermal Performance and Efficiency
While Reducing Component Count and PCB Area

ON Semiconductor has expanded its high voltage IPM portfolio ~ The modules are based on the proprietary IMST which exhibits
with the STK55xU3xxx-E family. With a powerrange of 10Ato 50 A many benefits over existing standard frame types including
in SIP and DIP packaging, the new IPMs integrate a complete  excellent thermal coupling and response, higher reliability,
3-phase inverter including the gate drive circuit. The company’s  lower power losses, faster temperature monitoring and reduced
newest IGBT and driver technologies are also incorporated in the  switching surges.

new family of IPMs, minimizing switching losses of the module.

Features
* 3-phase power MOS/IGBT bridge
* On-board gate drivers
¢ |C low voltage flag
e Qver-current flag
* On-board current sensor
* On-board temperature sensor

Applications
e Motor Control Systems

e Industrial/general control systems \.\h\.

* HVAC \ ]
e Clothes washer/dryer |

* Dishwasher

* Refrigerator

* Industrial motor
* Fan
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Intelligent Power Modules (IPM) for Inverter Designs

Features and Benefits of IPMs

* Intelligent power module (IPM) is a 3-phase inverter
with gate drivers, UVLO, thermal and current sense

e Optimized layout for EMI & thermal performance

* Insulated Metal Substrate Technology (IMST)
* Available with integrated PFC

©

SIP1 Package

Power Modules

Device
STK551U362A-E
STK554U362A-E
STK554U362C-E
STK544UC62K-E
STK551U392A-E
STK554U392A-E
STK551U3A2A-E
STK5F1U3E2D-E
STK5F4U3E2D-E

SIP1A Package

Vps Max

Type (V)
1 Shunt resistor 600
3 Shunt resistor 600
3 Shunt resistor 600
3 Shunt resistor 600
1 Shunt resistor 600
3 Shunt resistor 600
1 Shunt resistor 600
1 Shunt resistor 600
3 Shunt resistor 600

Applications

DIP4 Package

lop Peak Current

» Washing Machines

* Clothes Dryers

* Refrigerators

e Air Conditioning Units

e Variable Speed Drives
* Industrial Motor Control
* Vending Machines

e Slot Machines

SPL Interal Board

Evaluation Boards
To order, visit

www.onsemi.com and

search with evaluation
board product ID

Access the Motor Driver Product
Revommendation Tool on

www.onsemi.com

Eval Board Product ID

STK551U362AGEBV
STK551U392AGEBV

STK551U3A2AGEBV
STK554U362AGEBV
STK554U362CGEBV
STK554U392AGEBV

level requirements

@

. @
e
-

Product Recommendation Tools
Device recommendations based on system-

(A) Package
10 SIP1A
10 SIP1A
10 SIP1A
10 SIP1
15 SIP1A
15 SIP1A
20 SIP1A
50 DIP4
50 DIP4
Tools

GreenPoint® Power Analyzer - Comprehensive & Powerful

www.onsemi.com > GreenPoint Design Tool >
Analysis Tool

Step 3: Draw Characteristic Graph

For additional Motor Control resources, please visit www.onsemi.com/motorcontrol

ON Semiconductor
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Motor Drivers - Consumer Segment

Air Conditioner (Outdoor Unit)

=45 | b@
‘m<q [ >E

Motor Drive for Fan Motor Drive for Compressor

Motor E
Driver ans
EEPROM Microcontroller

Momr
Dr|ver Valves

| Voltage i
¥ Input Bridge Voltage Output Regulation [
| Rectification (Rsig.'c'l?'.'r?g") Transformer R/escgl::an‘::r 5\‘”,"2?.?,:9) !
- |
In i Power x‘:“}: Reference/ i
| Factor 9 Opmusohuon Error Supervisory [
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Brushless DC Driver Features Brushless DC

e Soft switching

Vmotor | lo Max

* Available as Sensorless and with Sensor Device (V) (A) Package

« Soft booting LB11868V 18 0.03 SSOP-20)

« Lock Protection LB11696V 18 0.03 SSOP-30
LV8136V 18 0.15 SSOP-30

* DC/ PWM / PAM control LB11685AV 19 1.20 SSOP-24)

* Current limiter LV8804FV 16 1.20 SS0P-20)

* Low voltage protection Lv8805SV 16 1.20 SSOP-20)J

« Overheat protection LV8829LFQA 36 150  WQFN-24, VQFN-24N

Hybrid IC Features
* Built-in microstepping controller Hybrid

e Built-in current detection resistors
* Hollow packaging - contains fire and

Device Package

STK672-060-E 45 1.60 SIP-16
smoke STK672-040-E 45 2.20 SIP-16
* Easy switching between full and STK672-050-E 45 4.00 SIP-22

fractional steps without jumping phase
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Motor Drivers - Consumer Segment

Clothes Washer
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Volume Sensor Driver

" LCD
Display Backlighting

Indicator Lights/LEDs

LED Driver

{ Reset 1C

Voltage
Regulation
(Switching)

Power Factor
Correction

Reference/
Optoisolation Error

lo Max
(A)
0.80
0.80
0.80
0.80
1.60
1.60
3.00
3.20

Package
S0OIC-10
S0IC-24

NQFP-32, SOIC-20W
NQFP-32, SOIC-20W

NQFP-32
NQFP-32
PDIP-30
NQFP-32

Features
* Microstepping Stepper
* Small footprint and reduced BOM Vmotor
* Dynamic control of speed, torque and position Device (V)
* Full set of protection & diagnostics LEIELE 20
* Short Circuit AMIS 30512
AMIS-30622 40
* Over & Under Voltage AMIS-30624 40
e Over & Under Temperature AMIS-30521 40
« Stall detection - Speed and Load Angle output AMIS-30522 40
LV8772 36
Applications AMIS-30532 40
» Washing Machines
« Clothes Dryers Stepper/Dual Brush DC
* Refrigerators Device V"('\‘;;N
* Air Conditioning Units LB1948MC 20
* Vending Machines Lv8548MC 20
* Slot Machines LV8549MC 20

0.80
1.00
1.00

Package
SOIC-10 W, MFP-10SK
SOIC-10

SOIC-10

* Blood Analyzer

ON Semiconductor
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Motor Drivers - Industrial Segment

Features
* Microstepping
* Small footprint and reduced BOM
* Dynamic control of speed, torque and position
* Full set of protection & diagnostics
e Short Circuit
e Over & Under Voltage
* OQver & Under Temperature
» Stall detection - Speed and Load Angle output

Stepper Stepper/Brush DC
Vmotor | lop Peak Vmotor | loP Peak

Device (V) (A) Package Device (V) (A) Package
LB1939T 10.5 0.40 TSSOP-20 LV8411GR 6 0.60 VCT-24
AMIS-30512 40 0.80 SOIC-24 Lv8413GP 6 0.60 VCT-16
AMIS-30622 40 0.80 NQFP-32, SOIC-20W LB1836M 10.5 1.00 SOIC-14W, MFP-14S
AMIS-30623 40 0.80 NQFP-32, SOIC-20W Lv8711T 18 1.00 TSSOP-24
AMIS-30624 40 0.80 NQFP-32, SOIC-20W Lv8712T 18 1.00 TSSOP-24
LB1846MC 8 0.80 SOIC-10 W, MFP-10SK Lv8713T 18 1.00 TSSOP-24
LB1848MC 8 0.80 SOIC-10 NB Lv8746V 38 1.20 SSOP-44K EP
LB1909MC 20 0.80 SOIC-10 NB Lv8735V 36 1.50 SSOP-44K EP
LB1838M 10.5 1.00 SOIC-14W, MFP-14S Lv8736V 36 1.50 SSOP-44K EP
LB1973JA 8 1.00 SSOP-16 Lv8734V 36 1.75 SSOP-44K EP
Lv8548MC 20 1.00 SOIC-10 NB Lv8741v 38 1.75 SSOP-36J EP, SSOP-44K EP
Lv8549MC 20 1.00 SOIC-10 NB Lv8731V 36 2.50 SSOP-44K EP
AMIS-30521 40 1.60 NQFP-32 Lv8732V 36 2.50 SSOP-44K EP
AMIS-30522 40 1.60 NQFP-32 Lv8740v 38 3.00 SSOP-44) EP
AMIS-30523 40 1.60 QFN-52
LV8771VH 36 1.75 HSOP-28
LvV8729V 36 1.80 SSOP-44K EP
Lv8773 36 2.50 PDIP-28
AMIS-30543 40 3.00 QFN-32
Lv8702v 36 3.00 SSOP-44) EP
Lv8772 36 3.00 PDIP-30
AMIS-30532 40 3.20 NQFP-32
Lv8727 50 4.60 HSOP-36B
AMIS-30421 40 10.00 QFN-44

Page 8 Motor Control Solutions
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Motor Drivers - Industrial Segment

Applications
e Industrial Variable Speed Drives
e Surveillance Cameras
e Point of Sale Terminals
e Smart Motors
* Robotics

Hybrid
Vmotor | lop Peak
Device (V) (A) Package
STK672-060-E 45 1.60 SIP-16
STK672-040-E 45 2.20 SIP-16
STK672-050-E 45 4.00 SIP-22
STK673-010-E 36 4.00 SIP-25
STK673-011-E 36 4.00 SIP-25
STK681-300 52 5.00 SIP-19
STK681-310 52 8.00 SIP-19
STK681-320 52 8.00 SIP-19
STK681-332-E 52 12.00 SIP-19
STK681-352-E 38 12.00 SIP-19
STK984-091A-E 18 180.00 SIP-23

* Textile Machines
e Dose Pumps

* Vending Machines
e Stage Lighting

Motor Control System

170
Interface

I
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1/0 Protection
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Driver

Memory A

MemG Power

Processor
Power
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B>

! Input Power
Il\rf : EM'I:ir‘Z‘:'e' Bridge Factor
| Rectification Correction
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Voltage
Regulation
(Switching)

Output
Transformer LIS T
Sync Rect

Voltage
Regulation

inear,
Switching)

Reference/
Error
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Brushed/Brushless DC
Vmotor | loP Peak
Device (V) (A) Package

NCV7720 40 0.55 SSOP-24 NB EP
LB1843V 10.5 0.80 SSOP-20
Lv8762T 36 1.50 TSSOP-24
NCV7708B 40 2.00 SOIC-28W
Lv8400V 16 3.80 SSOP-16
Lv8760T 38 4.00 TSSOP-20 / TSSOP-20)
Lv8761V 38 4.00 SSOP-36J EP
NCV7703B 40 5.00 SOIC-14
LV8860V* 34 0.70 SSOP-16

* Brushless DC Motor Driver

ON Semiconductor
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MOSFETs for Motor Control

Features
* Low RDS(on) to minimize conduction losses * High avalanche resistance
* Low capacitance to minimize driver losses e High current capability

* Low gate charge to minimize switching losses

Power MOSFETs
Vbss Ip Rps(oN) | Qg(ToT)

Device Channel (V) (A) (mQ) (nC) Package
BMS3004 P 75 -68 85 300 T0-220F-3SG (SC-67)
25J652 P -60 -28 38 80 TO-220F-3SG (SC-67)
NTTFS5116PL P -60 -20 52 25 u8FL
BXL4004 N 40 100 3.9 140 T0-220-3L (SC-46)
NTD5802N N 40 101 4.4 75 DPAK, IPAK
NTD5803N N 40 75 7.2 51 DPAK, IPAK
NTD5805N N 40 51 9.5 33 DPAK, IPAK
NTD5807N N 40 23 31 12.6 DPAK, IPAK
NTP5404N N 40 167 4.5 125 D2PAK, T0-220
NTMFS5830NL N 40 172 2.3 113 SO-8FL (DFN-5)
NTMFS5832NL N 40 111 4.2 51 SO-8FL (DFN-5)
NTMFS5834NL N 40 4 9.3 24 SO-8FL (DFN-5)
NTTFS5811NL N 40 53 6.7 31 u8FL
2SK3703 N 60 30 26 40 TO-220F-3SG (SC-67)
2SK3816 N 60 40 26 40 T0-262-3L (12PAK)
25K4066 N 60 100 4.7 220 T0-262-3L (12PAK)
25K4094 N 60 100 5.0 220 70-220-3L (SC-46)
ATP401 N 60 100 3.7 300 ATPAK
ATP404 N 60 95 7.2 120 ATPAK
NTD5862N N 60 90 5.7 82 DPAK, IPAK
NTD5865N N 60 38 18 23 DPAK, IPAK
NTD5867NL N 60 20 39 15 DPAK, IPAK
NTMFS5844NL N 60 60 12 30 SO-8FL (DFN-5)
NTP5863N N 60 97 7.8 55 T0-220
NTP5864N N 60 63 12.4 31 T0-220
NTTFS5820NL N 60 37 11.5 28 u8FL
NTTFS5826NL N 60 20 24 8.4 u8FL
BMS4007 N 75 60 7.8 160 TO-220F-3SG (SC-67)
2SK3707 N 100 20 60 44 T0-220F-3SG (SC-67)
ATP405 N 100 40 33 68 ATPAK
NTD6414AN N 100 32 37 40 DPAK, IPAK
NTD6416ANL N 100 19 80 25 DPAK, IPAK
ATP613 N 500 5.9 2.0 14 ATPAK
WPB4001 N 500 26 0.26 87 TO-3P-3L (SC-65)
BFL4007 N 600 14 0.68 46 T0-220F-3FS (SC-67)
WPB4002 N 600 23 0.36 84 TO-3P-3L (SC-65)

Page 10 Motor Control Solutions
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IGBTs for Motor Control

Motor Control System
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Features V(BR)CESTyp | Ic Max
* Low saturation voltage using trench technology Device (V) (A) Package
« Low switching loss NGTB15NGOEG 600 15 10-220-3
* Positive temperature coefficient for effective paralleling NGTB15N60S1 600 15 T0-220-3
* Low gate charge NGTG15N60S1 600 15 T0-220-3
* Very low off-state leakage current NGTB30ON60FWG 600 30 T0-247-3
 Short Circuit (5 pis) NGTB5ONGOFWG 600 50 10-247-3
NGTB15N120L 1200 15 T0-247-3
Applications NGTB20N120L 1200 20 T0-247-3
* Motor Control Inverters NGTB30N120FL2 1200 30 10-247-3
* Variable Speed Drives NGTB30N120L 1200 30 10-247-3
* PFC NGTB30N120L2 1200 30 10-247-3
NGTB4ON120FL2 1200 40 10-247-3
NGTB4ON120L 1200 40 70-247-3
NGTB50N120FL2 1200 50 10-247-3
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ON Semiconductor Distribution

Sales and Design Assistance from ON Semiconductor
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Allied Electronics www.alliedelec.com (800) 433-5700 Alabama Huntsville e-Components (256) 533-2444
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Daiwa Distribution Ltd. www.daiwahk.com (852) 2341 3351 Canada Eastern Canada Astec (905) 607-1444
Digi-Key www.digikey.com (800) 344-4539 Connecticut Statewide Paragon Electronic Systems | (603) 645-7630
EBV Elektronik www.ebv.com/en/locations.html (49) 8121 774-0 Florida Statewide e-Components (888) 468-2444
Fuji Electronics Co., Ltd. www.fujiele.co.jp (81) 33814 1770 Georgia Atlanta e-Components (888) 468-2444
Future & FAI Electronics www.futureelectronics.com/contact  1-800-FUTURE1 (388-8731) lllinois Hoffman Estates | Stan Clothier Company (847) 781-4010
Mouser Electronics WWW.mouser.com (800) 346-6873 Indiana Fishers Bear VAI (317) 570-0707
Newark/Farnell www.farnell.com/onsemi (800) 4-NEWARK Kansas Overland Park Stan Clothier Company (913) 894-1675
05 Electronics Co., Ltd. www.oselec.jp Japanese: (81) 3 3255 5985 Maine Statewide Paragon Electronic Systems | (603) 645-7630
Other Languages: (81) 3 3255 6066 Maryland Columbia Third Wave Solutions (410) 290-5990
Promate Electronic Co. W promate.com.tw (886) 22659 0303 Massachusetts | Statewide Paragon Electronic Systems | (603) 645-7630
RS Components KK Ip.rs-online.com (81) 45 335 8550 Mexico Countrywide Ammon & Rizos (+55) 11-4688-1960
Segyung Britestone Co. www.britestone.com (82) 23218 1511 Michigan St. Joseph Bear VAI (440) 526-1991
Serial AMSC www.serialsystem.jp (81) 35302 1569 Minnesota Eden Prairie Stan Clothier Company (952) 944-3456
Serial Microelectronics, HK  www.serialsys.com.hk (852) 2790 8220 Missouri St. Charles Stan Clothier Company (636) 916-3777
World Peace Industries Co.  www.wpi-group.com (852) 2365 4860 New Hampshire | Statewide Paragon Electronic Systems | (603) 645-7630
WT Microelectronics Co. www.wtmec.com (852) 2950 0820 New Jersey Statewide S.J. Metro (516) 942-3232
Yosun Electronics www.yosun.com.tw (886) 2 2659 8168 New York Binghamton TriTech - Full Line Rep (607) 722-3580
Jericho S.J. Metro (516) 942-3232
Rochester TriTech - Full Line Rep (585) 385-6500
GREATER CHINA Beijing 86-10-8577-8200 North Carolina Raleigh e-Components (888) 468-2444
Hong Kong 852-2689-0088 Ohio Brecksville Bear VAl Technology (440) 526-1991
Shenzhelj 86-755-8209-1128 Puerto Rico Countrywide e-Components (888) 468-2444
?:;’ff;iwan 226222317;1961? Rhodelsland | Statewide Paragon Electronic Systems | (603) 645-7630
FRANCE Paris 33 (0)1 39-26-41-00 Vermont Statewide Paragon Electronic Systems | (603) 645-7630
GERMANY Munich 49 (0) 89-93-0808-0 Wisconsin Evansville Stan Clothier Company (608) 882-0686
INDIA Bangalore 91-98-808-86706 Oconomowoc Stan Clothier Company (608) 882-0686
ISRAEL Raanana 972 (0) 9-9609-111
ITALY Milan 39029239311 )
JAPAN Tokyo 81-3-5817-1050 SRS
KOREA Seoul 82-31-786-3700
MALAYSIA Penang 60-4-6463877
SINGAPORE Singapore 65-6484-8603
SLOVAKIA Piestany 421 33790 2450
UNITED KINGDOM Windsor 44 1753 62 6718
For a comprehensive listing of -
ON Semiconductor Sales Offices, please visit:
www.onsemi.com/salessupport
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which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s
technical experts. SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications intended
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associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright
laws and is not for resale in any manner.
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