=+ Power management, motor control, and intertace solutions
for home appliances from ON Semiconductor.




Energy Efficient Innovations

ON Semiconductor Provides Products to Connect
Smart Appliances to the Smart Grid

Interface
e Light & Proximity Sensing
e Touch Switch Control
e Display Drive & Control

e Smart Appliance
Communication

Control
e Inverter Drive
* Motor Control
* Motor Drive
* Induction Heating
 Switching & Valve Control

Power Management
¢ AC-DC Conversion
* DC-DC
* Power Factor Control
¢ Power Inversion
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White Goods Simplified Block Diagram

Functions

* Power Supply: Rectifies incoming AC to provide system power

* Inverter Drive: Used in inverter applications for variable speed motor drive

* System Control: Controls valves, switches, pumps, auxiliary motors, and general system operation
* User Interface: Input/output for human/machine interface

» Smart Appliance: Smart Grid and Home Area Network interface
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ON Semiconductor Provides Complete Solutions
for White Goods
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Energy Efficient Innovations

Value Proposition
 Experienced resources and assets to bring customers’ design objectives successfully to market

e Ability to integrate customers’ IP into single-chip solution, thereby protecting the IP
Flexible cost models to reduce customers’ total cost

Mixed-Signal Custom Solutions

Design Engineering

» CAN, LIN
* 12C-bus
- USB %
High Voltage (40 to 80 V) + KNX - RF
Low Voltage (<3.3V) | t-meus 4
Low or T T Low or
High High
Voltgge ggg;z . Wired | | WFi‘reégss Voltgge
— Management ommunications adio ——
Analog
Signals
* Microcontroller
Filtering oD
A[?alogll Signal
igital . >
Conversion Rrocessing Example: ®
Example: Amplificati
R “ Coil Driver | Mechanical or
Sensor: . gféS'D Amp | Electrical System:
- Light + MOSFETs & BJTs
- Sound + EEPROM * Relays
« Pressure Supporting - OTP - Speakers
« Acceleration Logic Memory 1. Sram « Lamps
« Angular Rate ASIC * ROM + LCD/LED Displays

IP & Fab Processes

=55 nm, analog-focused CMOS/BCDMOS process technologies
utilizing internal fabs and external foundry partners

* Low, medium, high voltages — <1Vto 90V
* Low current optimization — active & standby
* Low noise design — “count the electrons”

e High temperature — <200°C (profile, for selected technologies)
* |Integrated low power wireless
* Non-Volatile Memory (EEPROM, OTP), RAM & ROM
* Embedded digital IP

* Robust ESD protection

* Extensive building block ‘starting points’ consisting of amplifiers,
references, DACs, ADCs, linear & switching regulators, power
management, etc.

Approximately 200 expert mixed-signal
designers with extensive SoC and SiP
experience

Robust custom development process

Dedicated project managers track & report
development progress

Flexible customer development engagement
— from full turnkey to subcontractor
production services

Design expertise in;

» Sensor interface

v Wireless systems

» Medical imaging

» Energy management

» Building & home control

-

-

-

-

=

Category Mixed Signal Intellectual Property (IP)

Serial Interfaces
Microprocessors
Memory
Clocking

Communication

Encryption
Data Converters

Wireless IP

Power Management

References

Analog and High Voltage
Interfaces

Signal Conditioning

USB 3.0/2.0/1.1, HDMI, MIPI, 12C, SPI, CAN, UART
ARM, RCore DSP, R8051, AMBA/AHB/APB Peripherals
SRAM, DPRAM, ROM, EEPROM, OTP, FLASH
Oscillators, PLLs, DLLs

Wireless (Proprietary & Standards), Wired (KNX, PLC
and others)

ECC, AES, 3-DES, DES, RSA
DAC, ADC (8 - 20 bits, 1 KSPS - 120 MSPS)
PGA, LNA, PLLs, Correlators, DSP

Efficient Switching Regulators, LDOs, Charge Pumps,
Thermal Protection

Precision Bandgaps, Current References, Temperature
Sensors

High-Voltage Drivers, Display and LCD Drivers, Class D
Amplifiers

PGA, Instrumentation Amps, Digital and Analog Filters
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ON Semiconductor Provides Expertise, Solutions, and Products that Enable
Designers to Quickly Improve System Efficiency

Evolving Efficiency Standards

Evolving regulations and incentives, targeted towards improving
energy efficiency, are intended to limit global climate change.
Enhancing power supply efficiency alone can save over 2% of
global energy consumption. Many organizations worldwide (such
as China Energy Conservation Project, Japan Top Runner, USA
Environmental Protection Agency, European Code of Conduct) now
develop regulations and incentives for power supply efficiency,
like ENERGY STAR® and 80 PLUS®. ON Semiconductor actively
participates in standards organizations and working groups, so that
we can provide solutions to the market that meet all of the relevant
specifications, worldwide.

Power Supply Expertise

ON Semiconductor provides products and solutions that save
power from line to load, enabling quick deployment of cost-effective
power supplies that meet evolving global efficiency standards.
Our expertise in high-efficiency power supplies helps solve your
challenges in all focus areas for efficiency enhancement:

* Low standby-mode power consumption
* High active-mode power efficiency

* Power factor correction

And since we provide a full range of power supply semiconductors
- from highly integrated power factor controllers, ac-dc controllers,
and dc-dc controllers, to discrete MOSFETs, rectifiers, diodes,
and transistors - we can help you design complete power supply
solutions, with all active components sourced from and supported
by a single supplier.

GreenPoint® Reference Designs

ON Semiconductor provides GreenPoint T
reference designs for selected types of reenPOmt
internal and external power supplies. These

open reference designs provide roadmaps for the design of highly
efficient power supplies, helping you get to market quickly by
providing documentation that includes schematics, BOMs, Gerber
files, design descriptions, and test results. The reference designs
meet all relevant global efficiency standards, providing access to
global markets with a single design.

Global Power Supply Presence

ON Semiconductor maintains a broad, global network of design
and applications resources, including resources devoted to power
supplies.

Our Product Design Centers define and develop advanced power
management integrated circuits, utilizing the latest architectures
and development tools. Products are targeted for a range of
process technologies, including analog CMOS, Bi-CMOS, and Very
High Voltage (VHV).

Our Solutions Engineering Centers focus on developing value-
added total solutions for specific end market applications. These
centers are staffed with applications engineers with design
experience, and are equipped with all of the resources necessary
for local manufacturers to benefit from the vast power management
experience of ON Semiconductor.

A global network of Field Applications Engineers provides truly
customer-specific support. These local resources can help you
optimize your power supply designs, by contributing their experience
and training, with both applications and specific components, to
your design location.

AC-DC Power Supplies and Adapters

Input Power
AC EMI Power 4
n —> Filter Bridge Factor

ectificatio orrectio

Voltage Output
Regulation Transformer ectlflcatlo Out
ear, Switchi Sync Rec

DC-DC Power Supplies

DC FESVR Isolated
1 Inrush 3
n Limiting onversion |

Non-Isolated « DC
onversio Zout

> Post Regulated
Regulation Output

ON Semiconductor
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Energy Efficient Innovations

8 W Dual Output, Offline Flyback Power Supply

Features
* Based on NCP1075 100 kHz monolithic switching regulator
* Schottky diodes on both outputs for high efficiency
 Dual sensing options depending on desired regulation accuracy
e Input EMI filter for conducted emission compliance
e Input fuse and inrush limiting resistor

* Good load and cross regulation due to secondary winding
technique on transformer

For more information, see NCP1075NONGEVB

25 W High Voltage Offline Power Supply

Features
* Constant Voltage (12 V) Power Supply
* Based on NCP1129 high voltage switching regulator
* Integrated internal 650 V MOSFET

e Peak Current Mode Control with adjustable ramp compensation
ensures stability in CCM

e Improved Short Circuit Protection and True Overload detection
* Internal frequency jittering reduces EMI components
* Frequency foldback to 26 kHz under low load conditions

For more information, see NCP1129DIPGEVB

Page 6 White Goods Solutions
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AC-DC Power Management

Switching Regulators

fiitter VBR(DSS) Short

Typ Max Circuit Over Power

(%) (V) Protection | Compensation Package
NCP1070 65, 100, 130 Yes 22 700 250 8 6.4 Yes No No No PDIP-7, SOT-223-4
NCP1071 65,100, 130 Yes 22 700 350 8 6.4 Yes No No No PDIP-7, SOT-223-4
NCP1072 65, 100 Yes 11 700 250 8 6.4 Yes No No No PDIP-7, SOT-223-4
NCP1075 65,100, 130 Yes 11 700 450 8 6.4 Yes No No No PDIP-7, SOT-223-4
NCP1076 65, 100, 130 Yes 4.5 700 650 8 6.4 Yes No No No PDIP-7, SOT-223-4
NCP1077 65,100, 130 Yes 4.5 700 800 8 6.4 Yes No No No PDIP-7, SOT-223-4
NCP1124 65, 100 Yes 9 650 Adj — 8.8 Yes No No Yes or No PDIP-7
NCP1126 65, 100 Yes 6 650 Adj - 8.8 Yes No No Yes or No PDIP-7
NCP1129* 65, 100 Yes 2 650 Adj - 8.8 Yes No No Yes or No PDIP-7
NCP1136 65, 100 Yes 6 800 Adj - 8.8 Yes No No Yes or No PDIP-7
NCP1027 65, 100 Yes 5.6 700 800 - Yes Yes Yes Yes Yes PDIP-8
NCP1028 65, 100 Yes 5.6 700 800 - Yes Yes Yes Yes No PDIP-8

* Pending 4Q14.

Flyback Switching Controllers

Short Drive
Control Standby Circuit Capability
Device Mode Mode Protection Soft Start (mA) Package
NCP1250 Current 65, 100 Yes 8.8 Yes Yes Yes 28 300 / 500 TSOP-6
NCP1251 Current 65, 100 Yes 8.8 Yes Yes or No Yes 28 300/ 500 TSOP-6
NCP1253 Current 65, 100 Yes 8.8 Yes Yes or No Yes 28 300/ 500 TSOP-6
NCP1254 Current 65 Yes 8.8 Yes Yes Yes 35 300/ 500 TSOP-6
NCP1255 Current 65 Yes 8.8 Yes Yes Yes 85 300 / 500 SOIC-8

ON Semiconductor Page 7
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Inverter Drive - Discrete and Module Designs

Integrated Power Module

PWM1 PWM3 PWM5
PWM5
F N PWM3 |
PWM1 ) ) )

{ o
=
AC @S L MCU 5 Motor
PWM4 S
PWM2 ) ) )
A A PWMO
PWMO PWM2 PWM4
Discrete
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Intelligent Power Modules (IPM) for Inverter Designs

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 from ON Semiconductor enable power output circuits, control circuits, and peripheral circuits to be mounted
on the same substrate. IMST succeeds in turning bare chip mounting into an element technology, and will continue to evolve
as an outstanding mounting technology capable of delivery high density, high performance, and high reliability.

Bare Chip Aluminum Wire

Various Active/Passive
Components Power Transistors
FETs, IGBTs, Diodes
Integrated Circuits

Ultrasonic Bonding

Capacitors, Resistors
Oscillator/Connector

Copper Foil Wiring Pattern —___ Crossover Line

Adhesive Resin —___
Anodized Aluminum Layer ——
IMST Substrate

Heat Sink

Mounting Board
Shielding Board

Part of Package itself

Aluminum Substrate — IMST® Substrate

Anodized Aluminum Layer —

Insulated Metal Substrate Technology

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.

WK KK RER &R

Typical Integrated Module

ON Semiconductor Page 9
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Intelligent Power Modules (IPM) for Inverter Designs

Motor Drive

Current
Gate * Intelligent power module (IPM) is a 3-phase
Driver inverter with gate drivers, UVLO, thermal and
" Y — current sense
Icrocontrolier
(Inverter) g;f,eer * Optimized layout for EMI & thermal performance

or HSP * Insulated Metal Substrate Technology (IMST)

Gate * Available with integrated PFC

Driver

SIP1 Package SIP1A Package DIP4 Package SPL Interal Board

Power Modules
Vps Max | lop Peak Current
Device Type (V) (A) Package
STK541UC62K-E Module 1 Shunt resistor 600 10 SIP1
STK544UC62K-E Module = 3 Shunt resistor 600 10 SIP1
STK551U362A-E Module 1 Shunt resistor 600 10 SIP1A
STK554U362A-E Module 3 Shunt resistor 600 10 SIP1A
STK554U362C-E Module 3 Shunt resistor 600 10 SIP1A
STK551U392A-E Module | 1 Shunt resistor 600 15 SIP1A
STK554U392A-E Module 3 Shunt resistor 600 15 SIP1A
STK551U3A2A-E Module = 1 Shunt resistor 600 20 SIP1A
STK5F1U3C2D-E Module 1 Shunt resistor 600 30 DIP4
STK5F4U3C2D-E Module = 3 Shunt resistor 600 30 DIP4
STK581U3C2D-E Module 1 Shunt resistor 600 30 SIP3
STK5F1U3E2D-E Module 1 Shunt resistor 600 50 DIP4
STK5FAU3E2D-E Module 3 Shunt resistor 600 50 DIP4

Page 10 White Goods Solutions
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Discrete IGBTs for Inverter Design

Integrated Power Module

PWM1 PWM3 PWM5
PWM5
A A PWM3 IJ J
PWM1 P < q

MCU

Motor

AC

Y|
Al

Gate Driver

PWM4

< < [
PWM2
A A PWMO J
PWMO PWM2 PWM4

Discrete

Voltage | Current @ 25°C | Current @ 100°C

Device (V) (A) (A) Package
NGTB15N60 600 6 3 DPAK
NGTB20N60L2 600 10 5 DPAK
NGTB30N60L2 600 20 10 DPAK
NGTB50N65L2* 600 30 14 T0-220-3FS

* Pending 4Q14.
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Current Sensing

3-Phase Inverter
Gate — — — High-Side
B Driver -I — -I — -I — Current
= = = Monitoring
[ | 3-Phase
P Motor
g i (m)
g D
I Gate 1= 4= 4=
Driver — — —

Low-Side
Current
Monitoring

Microcontroller
(Inverter)
or DSP

Low-Side Current Sensing

Vs Min | Vs Max | lo/Channel | GBW | Slew Rate | Vos Max | Vos Drift

Device Channels (mA) (V/us) (uv/C) Package
NCS2003, NCS20034* 1,4 1.7 5.5 230 7 7 4 2 SOT-23-5, SOT-553, SOIC-14
NCS20072*, NCS20074 2,4 2.7 36 480 3 2.8 3 2 S0OIC-8, TSSOP-8, Micro8, SOIC-14, TSSOP-14
NCS333, NCS2333* 1,2 1.8 5.5 21 0.35 0.1 0.01 0.07 S0T-23-5, SC-70, SOIC-8, Micro8

* Pending 1Q15.

High-Side Current Sensing

Vs Range Vos Drift | Gain Error
(V) (uv/C) (%) Package
NCS210* -0.3t0 26 2.710 26 65 200 14 85) 0.5 0.2 140 SC-70-6
NCS211* -0.3t026 2.7t0 26 65 500 14 35 0.5 0.2 140 SC-70-6
NCS212* -0.3t0 26 2.710 26 65 1000 14 85) 0.5 0.2 140 SC-70-6
NCS213* -0.3t026 2.7t0 26 65 50 14 35 0.5 0.2 140 SC-70-6
NCS214* -0.3t0 26 2.71t0 26 65 100 14 85) 0.5 0.2 140 SC-70-6

* Pending 1Q15.
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MOSFET/IGBT Gate Drivers

Number of Drive Source/ | Rise Time | Fall Time
Device Description Drivers Sink Typ (mA) (ns) Package
Single Input High and Low Side SOIC-8;
NCP5104 Power MOSFET Driver 2 20 250 / 500 85 35 170 PDIP-8
Dual Input High Voltage High and Low SOIC-8;
MR Side MOSFET or IGBT Drivers Z 22 U E2 £2 2L PDIP-8
Single Input Half-Bridge Power SOIC-8;
NCP5111 MOSFET or IGBT Driver 2 23 250 / 500 85 35 170 PDIP-8
Dual Input High Voltage High and 20; 20; SOIC-8;
NCP5181 Low-Side MOSFET or IGBT Drivers 2 20 1400 /2200 40 40 170 PDIP-8
[ Vbuk > 1
[ Ve

Ll

HH

' T [ ]
L NCP5181 . m
Voo VBOOT {

| ! i
IN_HI DRV_HI :I
- — 3 Out-
Ll IN_LO Bridge g-

14—

>

T 180

PRSI

NCP5181 Application Diagram

i

=
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IGBTs for Power Factor Controllers

Full Switching Active PFC Circuit

Circuit

With Built-In Diode
@ Filter
Collector

Gate J

Controller

Emitter =

Voltage | Current @ 25°C | Current @ 100°C

Device (V) Package
NGTB20N60L2 600 40 20 TO-3PF-3L
NGTB30N60L2 600 100 30 T0-247

Page 14 White Goods Solutions
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IGBTs for Power Converter

Trench
IGBTs

Typically 400 to 600 Vdc

> -
Circuit
With Built-In Diode J J

| JCft gty
Gate _| _|

Collector

Emitter

PFC =

= Power Converter

Voltage
(V)
NGTB15N60 600 30 15 T0-220
NGTB20N60L2 600 40 20 TO-3PF
NGTB30N60L2 600 100 30 T0-247
NGTB50N65L2* 600 100 50 T0-247

* Pending 4Q14.
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Stepper Motor Drivers for Motion Control

VBAT © _L bl _L - '220 - Xe, 1c,
C7 220 nF 6 n 100 nF
I1oo nF [100 uF lmo nF l n
= CPN cPP|vcP |vBB VBB
Embedded LDO —> — 20 v io_o
c Connect
2T 27nF : to VBAT
o—2A 14 MOTXP ~ | or GND
; 18 [
Serial 260 gys !
Interface o SCK IS AMIS-30622 16 MOTXN
Connect 1k Hw
to VBAT OT:'— 8 15 MOTYP
orGND C4 I 2,7 nF
Features = TST2 | 13| MOTYN
¢ High resolution micro-stepping for smooth, silent 5 4 7 14 17 Simple Motor Control System
movement TST1 [ Ji |
. J_ 1 * Sensorless stall detection
* Integrated sensor-less stall detection = GND =

* Single chip control and drivers for mechatronics

* Dynamic control of speed, torque, and position for
continuous motion

c1+ LB1948MC
LV8548MC
Vce 0uUT g@
o—JIN1 OUT2
Logic ) O—LJIN2  OUT3
Input | o—{JIN3 OUT4
o—JIN4  GND[F—
c1+ LB1948MC
- LV8548MC
Vee ouUT
o—JIN1 OUT2 m
Logic ) O—LJIN2  OUT3
Input | o—{JIN3  OUT4 E@
o—{]IN4 GND :'__L

* Micro-stepping

* Position controller

* Programmable velocity
and acceleration

AMIS-30622 Application Diagram

LB1948MC & LV8548MC Features
e Bipolar and BiDCMOS options available
e Dual H-Bridge Driver

* 1 channel stepping motor/
2 channel DC motor

* Excitation: full step, half step
* Low saturation voltage, low ON resistance
e Stand-by current: 0 pA

Page 16

White Goods Solutions



www.onsemi.com

Stepper Motor Drivers for Motion Control

LV8712T
—{] RST FR Logic Input
orur OE  OUTIA
Features _—| [5|REG5  PGND
* Single channel PWM constant current control Logic Input o [<]ps RNF1
s Initial Position VWV
* Excitation mode: LV8712T - full step, half step, Detection Monitor < [s]moNI ouTiB
10V _
1/4 step, 1/8 step; = 1 [c|VREF  wM
Lv8713T - full step, half step, Micro-step/CIOCK Inputo {3 STEP OUT2A
1/16 step, 1/32 step Drive AT RNF2
* Integrated thermal shutdown and low-voltage detection 180 oF o] ATT2  oUT28
. . l
* Integrated active flyback protection v | {9 CHOP  PGND
11| VCC MD1 |14 o
J— . . Logic Input
= 10uF I GND MD2 O
LV8712T, LV8713T: 5-12 V Application Diagram
Vm Max | Vec Max | lo Max | lg Peak Max Step Regulator
Device Type (V) (V) (A) (A) Resolution Control Type Current Sense Output Package
AMIS30523 Stepper 30 40 1.2 1.6 1/32 Clock Fully Integrated Yes QFN-52
AMIS30623 Stepper 30 40 0.8 0.8 1/16 LIN Fully Integrated Yes NQFP-32, SOIC-20W
AMIS30624 Stepper 30 40 0.8 0.8 1/16 12C Fully Integrated Yes NQFP-32, SOIC-20W
LV8548MC Stepper / Dual Brush DC 20 - 1 - 1,1/2 Parallel None No S0IC-10
Lv8549MC Stepper 20 - 1 - 1 Parallel None No S0IC-10
Lv8711T Stepper / Dual Brush DC 18 6 0.8 1 1,1/2 Parallel External Resistor Yes TSSOP-24
Lv8712T Stepper 18 6 0.8 1 1, 1/2,1/4,1/8 Clock External Resistor Yes TSSOP-24
Lv8713T Stepper 18 6 0.8 1 1, 1/2,1/16,1/32 Clock External Resistor Yes TSSOP-24
1B1948MC Stepper / Dual Brush DC 20 - 0.8 - 1,1/2 Parallel None No MFP-10SK
LB1909MC Stepper 20 - 0.8 1 Parallel None No S0IC-10
LB1930MC Brush DC 11 - 1 - - Parallel None No S0IC-10
LV8731v Stepper / Dual Brush DC 36 - 2 2.5 1, 1/2,1/4,1/16 Clock; Parallel  External Resistor Yes SSOP-44K
Lv8732v Stepper / Dual Brush DC 36 - 2 2.5 1, 1/2,1/4,1/8 Clock; Parallel External Resistor Yes SSOP-44K
Lv8760T Brush DC 38 3 4 - Parallel External Resistor Yes TSSOP-20J
LV8762T Brush DC 36 - 1 1.5 - Parallel External Resistor Yes TSSOP-24

ON Semiconductor Page 17
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Brushless DC Motor Control

LB11685AV Features T ? 1
* Sensorless Tm uF Tm WF

* Soft booting
e Soft switching -
* Lock protection 01 wF
e PAM (Pulse Amplitude Modulation)

control Q

FAN MOTOR

|

* Built-in current limiter, thermal —1 B S— 24J
shutdown, and beat lock protection 411
2] + 23]
| = 1
E o Pre Drive @
— ? % V Distributor
;7 i Output Switching Z]
Control
[5 TStart UpT E—I\N\/—
MaskTiming ||
lask Timing
E Bandgap 19
— : jﬂ’:ﬂ o]
e 0.1 uF cc
ﬁ 7 Power On Reset % 18 71; 71;-
TSD
Motor Lock 1uF 0.1 uF
w8 = i b
?_Wv_[ l l : el
0 - [ "gaeee (1o 1
FG Current Limit 1uF
@ PLL l 15 ;‘
- T
Control
[11] i [ 14}ﬁ 71;
Swﬁgrf:ing 0.01 uF

&l [=

l']uF
>

I —
i i

LB11685AV Application Diagram

Vm Max Vce Max lop Max Speed Control Lock

Device Type Output Type V) (V) (A) Type Standby FG Protection Package
LV8804FV Sensorless Built in 16 16 1.2 DC None 1Hall Yes SSOP-20J
LV8805SV Sensorless Built in 16 16 1.2 PWM None 1Hall Yes SSOP-20J
LB11685AV Sensorless Built in 19 19 1.2 PAM None 1Hall Yes SSOP-24)
LB11696V with Sensor Pre = 18 0.03 DC/PWM Yes 1Hall/3Hall Yes SSOP-30
Lv8136V with Sensor Pre - 18 0.015 DC Yes 1Hall/3Hall Yes SSOP-30
LB1975 with Sensor Built in 7 46 2.5 DC Yes 1Hall/3Hall None DIP-28H
Lvg8121v with Sensor Built in 36 36 3.5 DC Yes 1Hall Yes SSOP-44K
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Brushless DC Motor Control

LV8136V Features

¢ 3-phase Bipolar Driver
 Supports drive phase control

* 15-degree lead angle for 150-degree
current-carrying drive

* Bootstrap (maximum duty limit)

 Forward/reverse switching
e Current limit

* Low voltage protection

* Overheat protection

e FG1 / FG3 output pin

e Auto recovery lock protection

STK5C4-XXX

VM
VvCC

0osC

HALL HYS AMP

VSS

FG1

QOutput
5 FG1

FG3

Output
FG3

Drive Phase
Revise

Drive Phase | ||
Setting

Rotate
Detect

T
\

VS1,U0UT

FAULT
HIN1
HIN2
HIN3
LIN1
LIN2

LIN3
TH1

VS2,VOUT

HIN3
LIN1

LIN2
LIN3

PRE
DRIVER

CONTROL
CIRCUIT

VS3,WOouT

FG <

TH TH2

ITRIP
U-,V-,W-

PWM
GENERATE

CURR
LIMIT

CTL PWM

F/IR

AMP

I

osc

RCIN

CTL

CTL
Input

F/IR

;; Input

LV8136V Application Diagram

ON Semiconductor
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Brushless DC Motor Control

MC33033/5 Features MC33039 Features
* Rotor position decoder for proper commutation sequencing * Digital detection of each input transition for improved low
* Temperature compensated reference capable of supplying speed motor operation
sensor power ¢ Operation down to 5.5 V for direct powering from
* Frequency programmable sawtooth oscillator MC33035 reference
* Three open collector top drivers e Internal shunt regulator allows operation from a non-

regulated voltage source

e Inverter output for easy conversion between 60°/300°
and 120°/240° sensor phasing conventions

* Three high current totem pole bottom drivers

I

N

AAA
Vv
-
o
<

MC33039

o

|
P L
O
o
°
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j—l
L)L
O |}
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W
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o
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\A A4
-
o
=
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N
o
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|
T
[
I
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1.0k 115 g
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E AVAV" = ”
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—_

-
@ ||©

g

e

S
N
I

[

R
(e ||
—_——————— e ]

5):

MC33033

L

l_——____——l | P
o _|E|‘= |
—e i []
|

s AL [
1N5819

-
N

Gl
[
¥

L_

0.011 5.1k

5

;:M [ 12] 1
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0.1
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100 k
~ Close Loop
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Application Diagram for MC33033 and MC33039
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Power MOSFETs for Motor Control

Features
* Low RDS(on) to minimize conduction losses * High avalanche resistance
 Low capacitance to minimize driver losses * High current capability
* Low gate charge to minimize switching losses
$0-8 Flat Lead ATPAK
Power MOSFETs
Vpss Ip RDS(ON) | QG(TOT)

Device Channel (V) (A) (m€2) (nC) Package
ATP104 P -30 <715 8.4 76 ATPAK
ATP101 P -30 -25 30 185 ATPAK
ATP108 P -40 -70 10.4 79.5 ATPAK
ATP107 P -40 -50 17 47 ATPAK
ATP106 P -40 -30 25 29 ATPAK
SFT1350 P -40 -19 59 12 DPAK, IPAK
SFT1341 P -40 -10 112 8 DPAK, IPAK
ATP302 P -60 -70 13 115 ATPAK
ATP114 P -60 -55 16 92 ATPAK
ATP113 P -60 -35 29.5 55 ATPAK
ATP112 P -60 -25 43 885 ATPAK
NTTFS5116PL P -60 20 52 25 usFL
SFT1342 P -60 12 62 26 DPAK, IPAK
ATP301 P -100 -28 75 73 ATPAK
SFT1345 P -100 -11 275 21 DPAK, IPAK
ATP202 N 30 50 12 27 ATPAK
SFT1431 N 35 11 25 173 DPAK, IPAK
NTMFS5C410NL N 40 302 0.9 143 S08-FL
NTMFS5C404NL N 40 339 0.75 181 S08-FL
NTMFS5C442NL N 40 121 2.8 50 SO8-FL
NTMFS5832NL N 40 111 4.2 51 SO8-FL
NTD5802N N 40 101 4.4 75 DPAK, IPAK
NTMFS5834NL N 40 74 9.3 24 SO8-FL
SFT1450 N 40 21 28 14.4 DPAK, IPAK
NTD5807N N 40 23 31 12.6 DPAK, IPAK
NTMFS5C604NL N 60 276 1.2 120 S08-FL
NTMFS5C612NL N 60 226 1.5 91 SO8-FL
NTMFS5C646NL N 60 89 4.7 33.7 S08-FL
NTD5862N N 60 90 5.7 82 DPAK, IPAK
NTP5863N N 60 97 7.8 55 70-220
ATP214 N 60 75 8.1 96 ATPAK
NTMFS5844NL N 60 60 12 30 SO8-FL
NTP5864N N 60 63 12.4 31 70-220
NTD5865N N 60 38 18 23 DPAK, IPAK
ATP212 N 60 35 23 345 ATPAK
NTTFS5826NL N 60 20 24 8.4 usFL
NTD5867NL N 60 20 39 15 DPAK, IPAK
SFT1446 N 60 20 51 16 DPAK, IPAK
ATP405 N 100 40 33 68 ATPAK
NTD6414AN N 100 32 37 40 DPAK, IPAK
NTD6416ANL N 100 19 80 25 DPAK, IPAK
SFT1445 N 100 17 111 19 DPAK, IPAK
SFT1443 N 100 9 225 9.8 DPAK, IPAK
NDDP010N25AZ N 250 10 420 16 DPAK, IPAK
SFT1452 N 250 3 2400 4.2 DPAK, IPAK
FW276 N 450 0.7 12100 3.7 S0IC-8
WPB4001 N 500 26 0.26 87 T0-3P-3L (SC-65)
WPB4002 N 600 23 0.36 84 T0-3P-3L (SC-65)
BFL4007 N 600 14 0.68 46 T0-220F-3FS (SC-67)

ON Semiconductor Page 21



Energy Efficient Innovations

Energy Efficient TRIACs for High & Low Power Switching & AC Control

TRIACs - High Current

IT(rms) | Vdrm Igt dv/dt BTA/BTB Series Key Features
Device (A) (V) (mA) (V/us) Package « Blocking voltage to 800 V
BTB Series, Standard 8-16 600-800 25-50 25-400 T0-220 AB « On-state current ratings to 30 A RMS @ 25°C

BTB Series, Logic Level ~ 8-16  600-800 5-10  15-50  T0-220 AB o . . I
8 * Greater noise immunity achieved with higher

BTB Series, Snubberless 8-30 600-800 35-50 500-2000 TO0-220AB dy/dt up to 2000 V/us minimum @ 125°C
’
BTB Series, High Tj 8-16 600 35-50 1000 T0-220 AB « Standard and snubberless

BTA Series, Standard 8-16 600-800 25-50 25-400 T0-220 it .
e Logic level

BTA Series, Logic Level ~ 8-16  600-800 5-10  15-50  T0-2201i1 Unif e tr tin 3 & 4 quadrant
e Uniform rigger current in ran

BTA Series, Snubberless  8-30  600-800 35-50 500-2000 T0-220 Iit . 0 _ga € rigger cu e_ . quadrants
¢ Highest industry standard isolation voltage of

BTA Series, High Tj 8-16 600  35-50 1000  T0-220 it
. 2,500 Vims
MAC Series 8-16 200-800 5-50 25-750 T0-220 AB ' _ _
MAC15 Series 15 400-800 50  5-250  T0-220AB * :n't(e(rjnialg:eramm pad provides voltage insu-
ated ta
2N63 Series 8-12 600-800 50 5-250 T0-220 AB

1. Internally Isolated T0-220

BTA Series Z01 Series
TRIACs TRIACs

Voltage
General Purpose  Linear Voltage Supervisory
Rectification Diodes  Regulation

e | ACQQ{E?% ==

>

LlM \\_\

I Vss i
A 1 S R —
MCU
| 2 aweiabiaed)
+- cetelg = 5B A pk 4.1 Alrms) - [+
; : Zero Voltage :
' ' H Detect
Signal Conditioning y
ﬁ Operational Amplifiers W
e L A Operating Panel (Key Inputs) W&zt‘g;g Mtl\rga;net SVYJ?)‘:I; Sso::‘;}sr Heater
Valve Valve
S 1 N A R R Typical Application Using High and Low Current TRIACs
| ‘ ..... L
200-210msgo / TRIACs - Low Current
T Starter wincing onby cperates between 200
and 210msecs; after that time is disconnected I dv/d
rerrining working the ran winding. . T(rms) v/dt
| e i - i e i Device (A) () Package
Wertical 2045div Horizontal 100m sec/div
] 701 Series 0.8-1 600-800 3-10 25-400  T0-92, SOT-223
Current during compressor startup (<200 ms) MAC97 Series 06-08 600 -800 5 25 10-92
is too high; >200 ms, current drops to nominal MAC997 Series 08  600-800 3-5  20-60 10-92
value. Thyristor must be selected to sustain startup MACOS Series 0.8 600 - 800 10 10 507223
current without overheating. See AND8007/D for MAC4D Series 4 600-800 3-35 10 DPAK

details.
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High Voltage IGBTs for Induction Heating

Induction Heating IGBTs
Voltage Current

Device (V) (A) Package
NGTB40N65IHL2 600 40 T0-247
NGTB30NG5IHL2 600 30 T0-247
NGTB15N120IHR 1200 15 T0-247
NGTB20N120IHR 1200 20 T0-247
NGTB30ON120IHR 1200 30 T0-247
NGTB15N135IHR 1350 15 T0-247
NGTB20N135IHR 1350 20 T0-247
NGTB30N135IHR 1350 30 T0-247

&
—
~m

{1 Quasi-Resonant Flyback
) Tailored for 1000-3500 W
Cookers

aH—!
v

Resonant Half-Bridge
Tailored for 1000-3500 W
Burners

|
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Capacitive Touch Sensors

Design Friendly, Low-Cost Operation, High Reliability

* Reduce manufacturing cost and improve reliability by
eliminating existing adhesive process

* Provide flexible PCB design

e Adhesive free

* Long sensor trace
» Wide range operational temperature e Available in high-temperature environment
* Reduce BOM

* Improve stability and reliability

* No extra components

28 2 2K

e High noise immunity

Acrylic Thickness: 3.0 mm
Air Gap: 1.5 mm
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Capacitive Touch Sensors

Features

* Detection system: Differential capacitance detection (mutual
capacitance type)

* Input capacitance resolution: Can detect capacitance changes
in the femto-Farad order

¢ LC717A00 measurement interval (8 differential inputs)
* 18 ms typical at initial configuration
* 3 ms typical at minimum interval configuration
¢ LC717A10 measurement interval (16 differential inputs)
* 30 ms typical at initial configuration
* 6 ms typical at minimum interval configuration
e External components for measurement: Not required
* LC717A00 current consumption: 320 uA typical (VDD = 2.8 V);
740 pA typical (VDD =5.5V)
e LC717A10 current consumption: 570 uA typical (VDD = 2.8 V);
1.3 mA typical (VDD = 5.5V)
e Supply voltage: 2.6 Vto 5.5V
e Detection operations: Switch

* Packages: VCT-28 for LC717A00/10AR; SSOP-30 for
LC717A00/10A)

¢ Interface: 12C compatible bus or SPI selectable

Overview

The LC717A00/10 is a high-performance and
low-cost capacitance-digital-converter LSI for
electrostatic capacitive touch sensor, especially
focused on usability. It has 8/16 channels of
capacitance-sensor input. This makes it ideal for
various switch applications.

The calibration function and the judgment of
ON/OFF are automatically performed internal to
the LSI, reducing development time. A detection
result (ON/OFF) for each input can be read out by
the serial interface (12C compatible bus or SPI).
Moreover, LC717A00 outputs a detection result
(ON/OFF) by changing the Pout output level.

Also, the measurement value of each input can
be read out as 8-bit digital data. Gain and other
parameters can also be adjusted via serial interface.

Cin0
cint
Cin2
Cref Pout0 Cin3 VoD
Cin4
Pout1 !n Vss
Cin0 Pout2 C!ns - -
Cin1 Pout3 Cin6 Tst 2nd AD
) N GCin7 AMP AMP CONVERTER
Cin2 2nd AD Poutd ) MUX + +
cin3 AVP CONVERTER Pouts Cing
) - Cin9
Cind Pout6 )
. Cin10
Cin5 Pout7 Cint1
) in Cdrv
Cin6 Cdrv Cint2 CONTROL
Gi in LOGIC INTOUT
in7
Ccin13 nRST
CONTROL ERROR Cint4 T T I
LOGIC INTOUT cin15
nCS NRST nCS
SCLISCK § GAIN POR OSCILLATOR SCLISCK
12C/SPI
SDA/SI t T Cref 12C/SPI SDA/SI
Vbb MUX SA0/SO
SASO POR OSCILLATOR CrefAdd
Vss SA1
LC717A00 Block Diagram LC717A10 Block Diagram

ON Semiconductor
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Ambient Light & Proximity Sensors

Features } vin=2t055V
* Design flexibility/customization (i.e., EEPROM if GS2 GS1 1
desired for trimming) U] I1 uF
¢ 0.0125 lux detection with customizable filtering =
(i.e., Photopic Light Response) hv

) Jf_ IoUT /
Dark current and temperature compensation \I\ g:’:;: Amp & _T_ { ADC |-
Lowest power consumption per resolution bit / RLICL

12C Interface (including High Speed Mode) and NOA1212

no effect on bus during power down 1 =

Operating Operating Light
Voltage Range | Temp Range | Sensitivity Range
Device Description (V) (°C) (Lux) Interface Package
NOA1212 Analog Ambient Light Sensor with Dark Current 201055  -40t0+85  ~0.01to 100K Analog CUDFN-6
Compensation and High Gain Mode
Digital Ambient Light Sensor with 12C Interface B 12C i
RIS and Dark Current Compensation P MR UL L0 (Standard and Fast Modes) HUllR;HS
12C
* igi imi i - - B
NOA2301 Digital Proximity Sensor with Interrupt 2.3t03.6 40 to +85 (Standard, Fast and High-Speed Modes) CUDFN-6
Digital Proximity Sensor and Ambient Light Sensor 12C
* _ I
A with Interrupt 2R YD U0 (Standard, Fast and High-Speed Modes) B 2
* Pending 4Q14.

OO OO OO OO0

Display Drivers

DELICATES

FERM PRESS . ' .+ WOOU/SILK
NORMAL * 4 + HAND WASH
4 LAY
COTTON/TOWELS » * SPEED WASH

Vpp-VEE Min | Vpp-VEg Max Direction of | Mode of Shift

Com/Seg (V) (V) Shift Data Data Package(s)
LC79401KNE 1/64 - 1/256 80 Segment 2.7 5.5 12 32 - - QIP-100E
LC79430KNE 1/64 - 1/256 80 Common 2.7 5.5 12 32 Bidirectional Single/Dual QIP-100E
LC79431KNE 1/64 - 1/256 80 Common 2.7 5.5 12 32 Bidirectional Single QIP-100E
Page 26
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Display Drivers

V| for

Key Interface PWM Character
Device Segments Detect V) Outputs Generator Package(s)

1/3 Duty: 159;

LC450029PKB 1/4 Duty: 208 4.5 6 vDD VDD VDD Chip w/ Au Bumps
LC75700T 30(15) 2.7 5.5 VDD 4 TSSOP-20
1/1 Duty: 38; 1/2 Duty: 74;
LC75805PE 1/3 Duty: 108; 1/4 Duty: 140; 45 55 VDD VDD VDD 7 QIP-100E
LED Driver: 48 Channel
LC75806PT 1/3Duy:225(198) 10 231 (204); 20t , 5 & ypy  ypp 33050 9 TQFP-100

1/4 Duty: 296 (260) to 304 (268) 30
1/10 Duty: 600;
LC75808W 1/8 Duty: 480; 30 4.5 6 4.5 11 VDD 4 SQFP-100
1/9 Duty: 540
1/3 Duty: 267(231);

LC75809PT 1/4 Duty: 352(304) 4.5 6.3 VDD VDD 3.30r5.0 12 6 TQFP-100
1/10 Duty: Dot matrix (5x9)x15+78; . g
LC75810E/T 1/8 Duty: Dot matrix (5x7)x16+80; 2.7 6 4.5 10 VDD RQLMMng, ?g};(i%%
1/9 Duty: Dot matrix (5x8)x15+79
1/8 Duty: Dot matrix (5x7)x13+65; ROM 240; :
LC75812PT 1/9 Duty: Dot matrix (5x8)x12+64 35(20) 2.7 3.6 4.5 10 3.30r5.0 3 3 RAM 16 TQFP-100
1/3 Duty: 261 (237); QIP-100E,
LC75813E/T 1/4 Duty: 344 (312) 2.7 6 2.7 6 VDD 8 TQFP-100
LC75814V 1/4 Duty: 64 (48) 2.7 6 2.7 6 VDD 4 SSOP-30
1/10 Duty: Dot matrix (5x9)x16+80; ROM 240:
LC75818PT 1/8 Duty: Dot matrix (5x7)x16+80; 30 2.7 3.6 4.5 10 3.30r5.0 4 RAM 16’ TQFP-120
1/9 Duty: Dot matrix (5x8)x16+80
1/3 Duty: 159 (147); QIP-64E,
LC75829PE/PW 1/4 Duty: 208 (192) 4.5 6 VDD VDD 3.30r5.0 4 SQFP-64
1/2 Duty: 108 (100); QIP-64E,
LC75832E/W Static: 54 (50) 2.7 6 2.7 6 VDD 4 SQFP-64
. QIP-48E,
LC75833E/W 1/3 Duty: 105 (81) 2.7 6 2.7 6 VDD 8 SQFP-48
LC75836W 1/4 Duty: 140 (124) 4.5 6 VDD VDD 3.30r5.0 4 SQFP-48
1/3 Duty: 159 (147); N
LC75839PW 1/4 Duty: 208 (192) 4.5 6 VDD VDD 3.30r5.0 4 3 SQFP-64
LC75841PE 1/2 buty: 54 (46); 4 6 VDD VDD 3.30r5.0 4 QFP-36

Static: 27 (23)
LC75844M 1/4 Duty: 88 (72) 2.7 6 2.7 6 VDD 4 MFP-36SDJ
1/3 Duty: 318 (294);

LC75847T 1/4 Duty: 420 (388) 2.7 6 2.7 6 VDD 8 TQFP-120

. 20 to QIP-6A4E,

LC75852E/W 1/2 Duty: 86 (78) to 90 (82) 30 4.5 6 VDD VDD VDD 4 SQFP-64

1/3 Duty: 117 (105) to 126 (114); 15to QIP-64E,

LC75857E/W 1/4 Duty: 152 (136) to 164 (148) 30 21 6 21 6 VoD 4 SQFP-64
20 to VDD-

LC75863W 1/3 Duty: 69 (57) to 75 (63) 30 45 6 05 6 VDD 4 SQFP-48

1/10 Duty: 730;

LC75878W 1/8 Duty: 600; 2.1 6 4.5 11 VDD 4 SQFP-100
1/9 Duty: 666

1/3 Duty: 207 (183);

LC75879PT e T 45 63 VDD VDD 3.30r5.0 8 3 TQFP-80)
1/3 Duty: 165 (150) to 171 (156); 20 to »

LC75886PW /4 Duty: 216 (196) t0 224 (204) 3 45 6 VDD VDD 330r50 5 SQFP-80
1/4 Duty: 148 (100); :

LC75890W S a O 27 36 27 55 VDD 92 3 SQFP-48

LC75897PW 1/3 Duty: 387 (363); 27 6 27 6 VDD 8 3 SQFP-144

1/4 Duty: 512 (480)
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PLC Modems/Power Line Driver

c8
R6 3V3_A 3v3_D
J_HV A “I“E' c16 c1|7°
R8 |j f
12V 3v3_ D ce VDDA = %7_‘ VDD
12V b 7 R12 é
% VCC _Ei p
—ﬂg— DT| ~ - R5 | R4 TX_OUT T_REQ
R10 s AA AN —] ——] =
MAINS — VW NCS5651 ——C4 C3 TXD Applicati
+ T ppllgatlon
_H Vcom | Vwarn I Rlim Meteglng
= GNDuC—__— R9 —
——=C10 BR1
C5 T R14 NCN49597 RESB
= TX_ENB
R2 RX_OUT
C11 R3 C2 | C1 RX_IN VDD1V8
i D3
R1 —cC15
D4 3V3A REF_OUT 5 SEN
Zz o
2 = R11 %Ds T 2 2 §o
: = = ZC.N|E £ 8 B|ExT CLKE
NV _L < > > >
¥ o Hh v
- = C13 C14

Device Function Features Package(s)

PLC S-FSK Modem:  ° ARM Cortex MO * Hardware embedded MAC + PHY
[TaN NCN49599 A-D Band "« Baud rate: 4800 Bauds * Embedded 1.2 A, 2-stage power amplifier QFN-56
Grid i an e S-FSK modulation with current limitation and thermal protection
Modem f
PLC S-FSK Modem;  * ARM Cortex MO * S-FSK modulation
NCN49597 A - D Band * Baud rate: 4800 Bauds * Hardware embedded MAC + PHY Ui
Smart e ARM7TDMi, 24 MHz core * S-FSK modulation
; PLC S-FSK Modem; ’
LG AMIS49587 A & B Band * Baud rate: 2400 Bauds * Hardware embedded MAC + PHY QFN-52
Modem
¢ Low distortion power line driver with ¢ Current shutdown minimizes power
Po\n{e.r NCS5651 Power Line Driver; optlml_zgd |nterface for PLC quems co.nsumpt.lon during power dowp state QFN-20 EP
Amplifier Class AB * Capability to drive 2.0 A peak into * Rail-to-Rail Drop of Only +1 V with

reactive loads lout=15A
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GFCI Controllers

NCS37000 Features

* Proprietary UL943 GFCI analog engine requires fewer components and only one low-turns-ratio
ferrite current transformer, which results in a significant reduction in the bill of materials

 Specialized DSP controller offers best in class immunity to nuisance loads without the need for
external analog filters

e Self synchronizing internal oscillator adjusts to AC mains frequency for full resolution on 50 and
60 Hz distribution systems

* Easily programmable fault sensitivity for both differential and ground-neutral faults

* Optimized solenoid deployment enabled through mains level monitoring

* Cost-effective differential-only solution available with the NCS37005

* Self test with lockout derivatives available with the NCS37010

LINE

Solenoid

NEUTRAL

ﬁ _ PHASE

TVS

"

NCS37000

1 CTstim

: o
HiH
2

NEUTRAL

> PHASE

,_
o
@)

NCS37000 Application Diagram
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MCUs for White Goods

System Control LCD Display Control Small Appliance System Control
* Pins: 64 - 100 e LCD Segments: 74 x 4 (max) * Pins: 10 - 48
e ROM: 64 - 512 K e ROM: 16 - 256 K e ROM: 4 - 50 K
¢ ADC: 16 channel * ADC: 8 - 15 channel ¢ ADC: 7 - 14 channel

VbD ROM RAM

Device Type (V) (1) (bit) 12-Bit ADC Features Package
LC87F2608A 8-bit  2.7-55 8 512x9 3 channel High speed 12-bit PWM, analog comparator MFP-10SK
LC87FONO4A 8-bit  55-28 4 128x9 6 channel (10-bit) MCPWM, analog comparator x 2 SSOP-16
LC87F2R04A 8-bit  2.7-55 8 2569 8 channel PWM; internal 0SC +5%, POR, LVD SSOP-24
LC87FOGO8A 8-bit 1.8-5.5 8 256 x 9 7 channel PWM; internal 0SC +2%, POR, LVD, high speed 12-bit PWM, analog comparator SSOP-24
LC87FBGO8A 8-bit  1.8-55 8 2569 9 channel PWM; internal 0SC £2%, POR, LVD SSOP-24, VCT-24
LC87FBKOBA 8-bit  2.7-55 8 2569 8 channel PWM; internal 0SC +2%, POR, LVD SSOP-24
LC87FBHO8A 8-bit  1.8-5.5 8 2569 9 channel PWM; internal 0SC +2%, POR, LVD QFP-36
LC87FBLOSA 8-bit 2.7-55 8 256x9 9 channel PWM; internal 0SC +2%, POR, LVD QFP-36
LC87F0808A 8-hit 3.3-55 8 256x9 10 channel (10-bit) 3-phase PWM, op-amp, comparator QFP-36
LC87F2J32A 8-bit  1.8-55 32 1024 x9 14 channel PWM (12-bit x 2 channel), RTC, POR, LVD QIP-48E, SQFP-48
LC8TF2W48A 8-bit 2.7-55 50 1536 x9 14 channel PWM (12-bit x 2 channel), remote control receiver SQFP-48
LC87FCO96A 8-bit  2.5-3.6 96 4096 x 9 11 channel PWM (12-bit x 4 channel), SMIIC QIP-64E
LC87F5M64A 8-bit  2.2-55 64 2048x9 11 channel (8-bit) PWM (12-bit x 2 channel), remote control receiver QIP-64E
LC87F5R96B 8-bit  2.5-55 96 4096x9 11 channel (8-bit) PWM (12-bit x 2 channel), remote control receiver QIP-64E
LC87F2C64A 8-bit  24-55 64 2048x9 16 channel PWM (12-bit x 4 channel), RTC, POR, LVD QFP-80
LC87F5WC8A 8-bit  2.2-55 128 4096 x 9 15 channel PWM (12-bit x 4 channel) QIP-100E
LC87F5VP6A 8-bit  2.5-55 256 10Kx 9 15 channel (8-bit) PWM (12-bit x 4 channel) QIP-100E, TQFP-100
LC88F58B0A 16-bit  2.2-55 128 61448 11 channel PWM; 3 x SI0; 2 x UART SQFP-64
LC88F52HOA 16-bit  2.5-5.5 512 24Kx 8 16 channel PWM, DAC, SMIIC x 2, SLIIC, RTC, remote control receiver TQFP-100
LC87F7932B 8-bit 24-36 32 2048x9 7 channel 32-segment LCD controller for 4.5 V panel, RTC QIP-64E, SQFP-64, DIE
LC87F76C8A 8-bit 2.2-55 128 4096 x 9 12 channel 32-segment LCD controller for 5.5 V panel, RTC QFP-80
LC87FTNPGA 8-bit  25-3.6 256 8192x9 15 channel 54-segment LCD controller for 5.5 V panel, RTC QIP-100E
LC88F85D0A 16-bit  2.0-3.6 256 4096 x9 7 channel 1536-segment dot matrix LCD controller, RTC TQFP-120
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PLL Clock Synthesizers/Generators

Pirhase Motoe 1000481 Ref 20004848z [Sma]
» r Comer 00025100 Witz ___(ptydien,
amaly “167.5563 doci

171 il ME

Synthesizer/

400 |

Generator

Features CRAE
¢ Based on phase-locked-loop techniques with zero PPM synthesis error . \ A, o E’“:
e Low jitter for high accuracy clock signals | ]
* Available in industrial temperature range -40°C to +85°C o | T Z"'_"E\
 Supports output interfaces: LVPECL, LVDS, HCSL, LVTTL/LVCMOS
e Multiple PLLs and multiple output options L

NB3N5573 Typical f’hase Noise
at Fc = 200 MHz

Output Input Level

(MHz) Application mm Package(s)
NB3N3002 25 25/125/200 CPU/DIMM, PCle Gen 1,2,3 v v v HCSL 3.3 TSSOP-16
NB3N5573 25 25/100/125/200 CPU/DIMM, PCle Gen 1,2,3 v v v HCSL 3.3 TSSOP-16
NB3N3020 5to 27 510210 Network GigE v 4 v v ECL, LVTTL 8.8 TSSOP-16
NB3N501 2to0 50 13 to 160 Networking, Consumer, STB v CMOS 33,5 SOIC-8
NB3N502 210 50 14 to 120 Networking, Consumer, STB v v LVCMOS 3.8, S0IC-8
NB4AN507A 5to 52 50 to 200 Networking, Consumer, STB v v ECL 33,5 S0IC-16
NB3N508S 27 216 VCXO Set Top Box v v LVDS 3.3 TSSOP-16
NB3N511 1to 50 14 to 200 Networking, Consumer, STB v CMOS 3.3,5 S0IC-8
NB3N51034 25 100/200 CPU/DIMM, PCle Gen 1,2,3 v v HCSL 3.3 TSSOP-20
NB3N51044 25 100/125 CPU/DIMM, PCle Gen 1,2,3 v v HCSL 3.3 TSSOP-28
NB3N51054 25 100 CPU/DIMM, PCle Gen 1,2,3 v HCSL 2.8 TSSOP-24
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EEPROMs for Configuration and Calibration

EasyPRO™ is a user-friendly, portable programming
Features tool for ON Semlconductor serial EEPROMs

* Broad density range: 1 kb to 2 Mb (12¢, SPI, Microwire)
* Wide operating Vcc range: 1.8/1.7Vto 5.5V

* High endurance: 1 million program/erase cycles
» Wide temperature range: industrial and extended

EEPROMs
Data
Transmission i fcLk Max
Standard Device i Organization* (MHz) Package(s)

CAT24M01 1 Mb 128k x 8 1.8 515 1 SOIC-8, TSSOP-8, UDFN-8
CAT24C512 512 kb 64k x 8 1.8 5.5 1 SOIC-8,TSSOP-8, UDFN-8
CAT24C256 256 kb 32kx 8 1.8 515 1 SOIC-8, TSSOP-8, UDFN-8
CAT24C128 128 kb 16k x 8 1.8 5.5 1 SOIC-8,TSSOP-8, UDFN-8

2c CAT24C64 64 kb 8kx 8 1.7 515 1 SOIC-8, TSSOP-8, UDFN-8
CAT24C32 32 kb 4kx 8 1.7 5.5 1 SOIC-8,TSSOP-8, UDFN-8; WLCSP-5
CAT24C16 16 kb 2k x 8 1.7 515 0.4 SOIC-8, TSSOP-8, UDFN-8, TS0T23-5, WLCSP-4, WLCSP-5
CAT24C08 8 kb 1kx 8 1.7 5.5 0.4 SOIC-8, TSSOP-8, UDFN-8, TS0T23-5, WLCSP-4, WLCSP-5
CAT24C04 4 kb 512x8 1.7 515 0.4 SOIC-8, TSSOP-8, UDFN-8, TS0T23-5, WLCSP-4, WLCSP-5
CAT24C02 2 kb 256x 8 1.7 5.5 0.4 SOIC-8, TSSOP-8, UDFN-8,TS0T23-5, WLCSP-4, WLCSP-5
CAT25M02 2 Mb 256k x 8 1.7 515 10 SOIC-8
CAT25M01 1 Mb 128k x 8 1.8 5.5 10 SOIC-8,TSSOP-8
CAT25512 512 kb 64k x 8 1.8 515 20 SOIC-8, TSSOP-8, UDFN-8
CAT25256 256 kb 32kx 8 1.8 5.5 20 SOIC-8,TSSOP-8, UDFN-8
CAT25128 128 kb 16k x 8 1.8 515 20 SOIC-8, TSSOP-8, UDFN-8
CAT25640 64 kb 8kx 8 1.8 5.5 20 SOIC-8,TSSOP-8, UDFN-8

SP CAT25320 32 kb 4k x 8 1.8 515 20 SOIC-8, TSSOP-8, UDFN-8
CAT25160 16 kb 2kx 8 1.8 5.5 20 SOIC-8,TSSOP-8, UDFN-8
CAT25080 8 kb 1kx 8 1.8 515 20 SOIC-8, TSSOP-8, UDFN-8
CAT25040 4 kb 512x8 1.8 5.5 20 SOIC-8,TSSOP-8, UDFN-8
CAT25020 2 kb 256x 8 1.8 515 20 SOIC-8, TSSOP-8, UDFN-8
CAT25010 1 kb 128x 8 1.8 5.5 20 SOIC-8,TSSOP-8, UDFN-8
CAT93C86 16 kb 2kx8/ 1kx 16 1.8 515 3 SOIC-8
CAT93C86B 16 kb 2kx 8/ 1kx 16 1.8/ 1.65 5.5 4 SOIC-8,TSSOP-8, UDFN-8
CAT93C76 8 kb 1kx8/512x 16 1.8 515 3 SOIC-8, TSSOP-8

Microuire CAT93C76B 8 kb 1kx8/512x 16 1.8/ 1.65 5.5 4 SOIC-8,TSSOP-8, UDFN-8

CAT93C66 4 kb 512x8/256x 16 1.8 515 2 SOIC-8, TSSOP-8
CAT93C56 2 kb 256x8/ 128x 16 1.8 5.5 2 SOIC-8,TSSOP-8
CAT93C46 1 kb 128x 8/ 64x 16 1.8 515 2 SOIC-8, TSSOP-8
CAT93C46B 1 kb 128x8/ 64x16 1.8/ 1.65 5.5 4 SOIC-8,TSSOP-8, UDFN-8

* Organization for Microwire devices is selectable.
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Wide Selection of Small Signal Discretes for White Goods

ON Semiconductor offers a wide range of devices that support the systems of white goods, including diodes, bipolar transistors,
and digital transistors (BRTs). Within these different technologies, the company offers a range of large to small packaging,
meeting the smaller board space requirements of space constrained environments.

Device V;;t:!gg: Current Range Key Features Functions Package(s)
Schottky _ ~ . . DC-DC converters, high-speed S0T-23, SC-70, SC-89, SC-75, SC-88,
Diodes 7-70V. 20-1000mA  Low VF; Low Leakage; Duals switching, Oring/rectifying S0D-123, SOD-323, SOD-523
Switching Switching speed; SC-59, SOT-23, SC-70, SC-75, SC-88,
Diodes =IO - Low leakage RIS SOT-563, SOD-123, SOD-323, SOD-523
Low V(_:E(sat) 12-100V 700 - 6000 mA Ultra-low VCE(s_at); Switching of power \.Nlth low power DPAK,. S0T-223, SOT-23, SC-70, SC-89,
Transistors Broad portfolio dissipation SOIC-8, ChipFET, SC-74, TSOP-6, SC-88, SOT-563
Darlington ) T0-220, T0-225, T0-247, T0-92,
Transistors o0~ 520V 300MA-50A High HFE - DPAK, SOT-223, SOT-23
Digital Integrated resistors in single Switching power supplies, easy
Transistors 50V 100 - 500 mA package; Wide range of R1 interface with uC to control power to SC-59, SOT-23, SC-70, SC-75, SC-88, SOT-563
(BRTs) and R2 combinations downstream electronics
High Side Switch Buck Converter
PNP Low VCE(sat)
Portfolio PNP Low VCE(sat)
Portfolio

/\ ! .

" F—

Control BRT =
Portfolio e Vi
Schottky Diode
Digital Transistors (BRTs) Low VCE(sat) Transistors Schottky Diodes
Key Features Key Features Key Features

* Wide range of R1 and R2 e Ultra low saturation voltage * Low VF diodes

combinations * Broad portfolio * Low leakage diodes
* Simplifies circuit design « Cost effective alternative to * Dual packaged diodes
¢ Reduces board space MOSFETs * Broad portfolio
* Reduces component count e Very high current gain « Very high switching speed
 Wide range of packages e High ESD rating * Low Capacitance
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Integrated, Reliable Drive Circuits for Motors and Electro-mechanical Relays

Most relays mounted to a PCB
require a relay driver circuit!

24 V Relay Driver Socket

MOSFET Relay Driver
Socket - NUD3124

— Relay
Switch

Microprocessor

Features
* Integrates diodes, resistors and capacitors into one circuit
* Delivers additional current to the relay coil and protects against ESD
* Meets IEC61000-4-4 Electrical Fast Transient (EFT) test standards

Relay Drivers

Voltage | Current

Device Configuration Circuit Type * (V) (mA) Package
MDC3105 Single Bipolar-Clamp 5 500 S0T-23
MDC3105D Dual Bipolar-Clamp 5 500 SC-74
NUD3105 Single MOSFET 5 500 S0T-23
NUD3105D Dual MOSFET 5 500 SC-74
NUD3112 Single MOSFET 12 500 S0T-23
NUD3112D Dual MOSFET 12 500 SC-74
NUD3124 Single MOSFET 24 150 S0T-23
NUD3124D Dual MOSFET 24 150 SC-74
NUD3160 Single MOSFET 60 150 S0T-23
NUD3160D Dual MOSFET 60 150 SC-74

* Bipolar: the driver circuit consists of a transistor combined with resistors and diodes.
MOSFET: the driver circuit consists of a MOSFET combined with resistors and diodes.
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For More Information, Visit the Consumer Applications

Page at www.onsemi.com/consumer

8 noe Consumer Applications | ON Semiconductor e

@ @ @ [ + |®www.onsem com/PowerSolutions/vanity

Url.do?requri=fconsumer

| Contact Us | Company | Investors | Careers | Media Center | fEJ{&3

Energy Efficient Innovations I, S <arch

© Part #/Keyword @ Cross-Reference » Search Help

Design Support Applications Quality

Automative Home > Applications > Consumer
Circuit Protection
Computing & Peripherals Consumer Applications
Consumer

BelaSigna 300 ON Semiconductor provides DSP systems; de-de controllers, converters, & regulators; drivers; thermal management; voltage & current management; amplifiers &
LED Lighting comparators; MOSFETs; analog switches; EMI/RFI filters; interfaces; diodes & rectifiers; bipolar transistors; and MiniGate™ logic for consumer applications.
Industrial
Military & Aerospace
Medical = Build a customized product list to complete your design:
Moter Control » Air Conditioner (Indoor Unit) » Digital Video Recarder »LCD TV
Networking & » Air Conditioner {Outdoor Unit) » Dishwasher » Microwave Oven
Telecommunications » Air Purifier » Game Console » Multi-Channel Analog Receiver/Amplifier
Portable & Wireless » Audio Amp-Performance » HVAC +» Refrigerator
Power Supply » Clothes Dryer " Half—Br\dge Induction Cooker » Set Top Box

# Clothes Washer » Induction Cooker rrVacuum Cleaner

Interactive Block Diagrams

Technical Documentation & Design Resources

Reference Designs (B) Reference Manuals (1)
Tutorials (3) Collateral Brochures (2)
White Papers (1) Videos (16)
Product Recommendation Tools
|AC-DC Controller Tool |Circuit Protection Toal |

|DC—DC Controller Tool | |

Consumer Solutions

Signa Audio DSP Solutions
BelaSigna® 300

Visit these sites for more information on standards and commercial
information,

» Ultra-low Power

» 24-hit Processing
» Dasign Flexibility

» Miniature Package
» Audio DSP Systems

» American Council for an Energy Efficient Economy

» CLASP - Collaborative Labeling and Appliance Standards Program

» CTIA - International Association for Wireless Telecommunications

» UMTS LTE (Universal Mobile Telecommunications System Long Term
Ewvalution)

Privacy Policy | Terms of Use | Site Map | Careers | Contact Us | Terms and Conditions | Mobile Portal | Mobile App

Copyright © 1999-2014 ON Semiconductor FollowUs (in €5 @ 3
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ON Semiconductor Distribution

Sales and Design Assistance from ON Semiconductor

AMERICAS REP FIRMS

Allied Electronics www.alliedelec.com (800) 433-5700 Alabama Huntsville e-Components (256) 533-2444
Arrow Electronics WWW.arrow.com (800) 777-2776 Brazil Countrywide Ammon & Rizos (+55) 11-4688-1960
Avnet www.em.avnet.com (800) 332-8638 California Bay Area Electec (408) 496-0706
Chip One Stop, Inc. www.chip1stop.com/maker/on (81) 45 470 8771 Southern California | Tech Coast Sales (949) 305-6869
Daiwa Distribution Ltd. www.daiwahk.com (852) 2341 3351 Canada Eastern Canada Astec (905) 607-1444
Digi-Key (o IS, () AR Connecticut Statewide Paragon Electronic Systems | (603) 645-7630
EBV Elektronik www.ebv.com/en/locations.html (49) 8121 774-0 Florida Sk e-Components (888) 468-2444
Fuji Electronics Co., Ltd. www.fujiele.co.jp (81) 33814 1770 Georgia AMlanta e-Components (888) 468-2444
Future & FAI Electronics www.futureelectronics.com/contact ~ 1-800-FUTURE1 (388-8731) Illinois T Stan Clothier Company (847) 781-4010
Mouser Electronics WWW.mouser.com (800) 346-6873 . .
Newark/Farnell www.farnell.com/onsemi (800) 4-NEWARK LAlany Fishers Bear VAI - (317) 570-0707
0S Electronics Co., Ltd. www.oselec.jp Japanese: (81) 3 3255 5985 Kalrsas Overlar?d i RO Company Ll 1T
Other Languages: (81) 3 3255 6066 Maine Statewide Paragon Electronic Systems | (603) 645-7630
Promate Electronic Co. www.promate.com.tw (886) 2 2659 0303 Maryland Columbia Third Wave Solutions (410) 290-5990
RinnoVent Co., Ltd. WWW.ryosan.co.jp (81) 33862 2440 Massachusetts Statewide Paragon Electronic Systems (603) 645-7630
(Ryusan Group) - Mexico Countrywide Ammon & Rizos (+55) 11-4688-1960
RS Components KK jp.rs-online.com (81) 45 335 8550 Michigan St. Joseph Bear VAI (440) 526-1991
:Zﬁfl”fM Bs”ctesm"e co. m:::;;;’:;g’ﬂ Ezf; § :3;: 11:;; Minnesota Eden Prairie Stan Clothier Company (952) 944-3456
Serial Microelectronics, HK ~ www.serialsys.com.hk (852) 2790 8220 Dl 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 WW.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 VAI Technology (440) 526-1991
Shenzhelj 86-755-8209-1128 Puerto Rico Countrywide e-Components (888) 468-2444
?:i;';?h?;iwan gg;;gg;gﬁ Rhodelsland | Statewide Paragon Electronic Systems | (603) 645-7630
FRANCE Paris 33 (0)1 39-26-41-00 Ve-rmont. Statewllde Paragon EI.ectronlc 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 s
KOREA Seoul 82-31-786-3700
MALAYSIA Penang 60-4-6463877
SINGAPORE Singapore 65-6484-8603
SLOVAKIA Piestany 421 33 790 2450
UNITED KINGDOM Windsor 44 1753 62 6718
For a comprehensive listing of “
ON Semiconductor Sales Offices, please visit: )
www.onsemi.com/salessupport

ON Semiconductor and the ON logo are registered trademarks of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States and/or other countries. SCILLC owns the rights to a number of patents, trademarks, copyrights, trade secrets,
and other intellectual property. A listing of SCILLC's product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLC reserves the right to make changes without further notice to any products herein. SCILLC makes no warranty,
representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
special, consequential or incidental damages. “Typical” parameters 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 to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use SCILLC
products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising
out of, directly or indirectly, any claim of personal injury or death 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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LITERATURE FULFILLMENT:
Literature Distribution Center for ON Semiconductor
P.0. Box 5163, Denver, Colorado 80217 USA
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada
Email: orderlit@onsemi.com

N. American Technical Support: 800-282-9855 Toll Free
USA/Canada.

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910
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