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Agenda NN .

- Introduction
- Analog product differentiation, applications &
enablement tools
- System Power Management & Interface
= PMIC and System Basis Chip solutions
- Power Drivers and Switches
= High-side and low-side solutions
= H-bridges and 3-phase pre-driver solutions
- Battery Management
= Battery cell controller solutions
- Analog System Solution
= Valves and pump controller
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f,v{\, Are a Global Leader In
Embedded Processing Solutions
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> ' Analog &

_ | Sensors o
Automotive > Customer Teams Digital

Networking

Networking

ntrollers

Manufacturing
Expertise

Automotive
Microcontrollers

>50 Year Legacy

Five Core ProductGroups s 51 patent Families:
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Industrial

S

Consumer

Four Primary Markets

L 4
o f I ™ * a set of patents taken in various countries to protect a single invention
X reescaie External Use | 2 P P ’



r
4\

. wiw0g and Sensors #2 merchant auto MEMS

Making Embedded Systems Real #3 inertial + pressure MEMS
#4 merchant auto analog

Complete Embedded Differentiated Leadershin i
: : eadership in
System Solutions + Robust, Reliable : P
: Functional Safety
Automation Performance

Preferred MCU partner Thermal and energy efficient 30+ years auto experience
Bridges real-world to digital Precision sense and control System monitoring and failsafe
Value add system integration Extreme harsh environments

Revolutionized “Safe” systems

Low Power, Small Size, High Precision

<.
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~nw0(g Portfolio
Bridging Real-World Physics to Connected Digital Intelligence
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System Power

Management and
Interface

Power Management
IC

System Basis Chip

Physical Layer
Transceiver

Input Monitoring

LDO - DC/DC
Safety — Monitoring
CAN - LIN - TPL - DSI

L
<
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Power Drivers
and Switches

Gate Driver
Power Driver

eXtreme Switch

High Side — Low Side
Diag. & Protection

External Use | 4
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Battery
Management

Intelligent Battery
Sensor

Battery Cell
Controller

Li-lon Battery
Charger

Alternator Regulator

System in Package
800V — Balancing
LIN - CAN - TPL

Analog System
Solution

77 GHz Radar
Airbag
Valve Controller

Programmable
Solenoid Controller

Small Engine
Controller

System On Chip
Safety
Diag. & Protection
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Growing Analog Leadership in Automotive

Powertrain & Hybrid

Alternator regulators
Stop/Start MOSFETs
Intelligent battery sensors &
cell controller
DFI Solenoid Controller
System Basis Chip
H-Bridge DC & BLDC motor
drivers

Body Electronics

eXtreme power switches
CAN /LIN transceivers
System Basis Chip
I/O switch detectors
H-Bridge DC motor drivers
BLDC motor pre-drivers
IDC/MagniV relay drivers

Z " freescale’
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Driver Infotainment

Power Management IC
CAN Transceiver

Chassis

Braking: ABS, ESC, WSS
control
System Basis Chip
BLDC motor pre-drivers
CAN Transceiver

Safety

ADAS 77GHz radar
transceivers
Airbag SBC & Squib
Driver
System basis chip
CAN / DSl transceivers
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Expand Analog in Industrial and Multi Market

Wearables & 10T
(health & fitness,
ePOS, smart watch,...)

Power Management IC
Battery charger
Audio Codec
Backlight LED driver

Building Control
(HVAC, elevator,
access & security,...)

Power Management IC
Gate & Power driver
eXtreme power switches
System Basis Chip
CAN transceiver
H-Bridge DC & BLDC
motor drivers
Input Interface IC

External Use | 6

Industrial Transportation
(heavy machinery, forklift, RV,...)

Small Engine Control IC
Gate & Power driver
Valve System Controler
eXtreme power switches
System Basis Chip
CAN transceiver

H-Bridge DC & BLDC motor drivers

Input Interface IC

Energy Management
(energy storage, UPS,
converters, eBike,...)

Intelligent battery sensors
& cell controller
Gate & Power driver
eXtreme power switches
System Basis Chip
CAN transceiver

Industrial
by Networking

Factory Automation
(PLC I/O, safety,
num.:‘l' rObOtiCSy drives,..-)

Power Management IC
Gate & Power driver
eXtreme power switches
System Basis Chip
CAN transceiver
H-Bridge DC & BLDC
motor drivers
Input Interface IC
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New Strateg

Analog
Toolbox

Sensor
Toolbox

Platform

System

Technical
Collateral

<
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y for Analog Enablement Tool

Easy MCU attach development with Freedom and Tower systems
www.freescale.com/analogtools

Freedom reference designs - Customizable tools for easy MCU

attach development
www.freescale.com/sensortoolbox

Environment for Kinetis MCU attach evaluation and development
www.freescale.com/freedom

MCU attach modular development platform for rapid prototyping
www.freescale.com/tower

» Application notes, datasheets and user guides
» Hardware, software and functional safety reference manuals
compass.freescale.net/go/ciaproject

« MCU attach reference designs for target applications
« Processor Expert library elements for key products
» Drivers and target application example code

External Use | 7
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http://www.freescale.com/freedom
http://www.freescale.com/tower
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’0
System Power
Management and
Interface

Power Management
IC

System Basis Chip

Physical Layer
Transceiver

Input Monitoring

LDO — DC/DC
Safety — Monitoring
CAN - LIN — TPL - DSI

<.
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ower Management IC

.MX 6, 7 & FPGA

QorlQ and LayerScape
ystem Basis Chip

LDO Based architecture

DC/DC Based architecture

ysical Layer Transceiver

CAN
LIN
TPL
DSl

ISOLINK

nput Monitoring

Switch Interface

External Use | 8

Automotive

MMPFO0100xxAZ
MMPFO0200xxAZ

Automotive

MC33910/11/ 12
MC33903/4/5

MC33907
MC33908
MC33909

Automotive

MC33897
MC33901
MC33CM0902

MC33662/3
MC33664

MC33781/4
MC33AS0528

MC33660

Automotive

MC33972/5/8

oyoiem Power Management and Interface Key Products

Industrial / Consumer

MMPF0100xxAN
MMPF0200xxAN
MC32PF3000
MC34PF3000

MC34VR500

Industrial / Consumer

MC34903/4/5

MC34FS6407
MC34FS6408
MC34FS4409

Industrial / Consumer

MC34901
MC34CM0902

Industrial / Consumer

MC34972/5/8
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Freescale PMICs & Processors mapping

b

N
mgf;g;gg PF & VR Series PMIC ES Series PMIC o
MC34PF3000 System level PMIC System Basis Chip (SBC) | MC34FS52404
. MC34FS4409
“ﬁ?gf\f};ggg 3/5 V Power input 24\ Power input psysbis oy
Highly Flexible Safety & CAN support MC34FS6408

All Markets Auto/Indus

4 lz ,
 MPCB60XB. C. e

MPCSGQXM
LROTIRE | MCP574xP

Applications Processors

Layerscape Kinetis

Digital Networking MCUs

Processors

NON rreescaie CrHFU/rr"GCA
P AL A WA e =t ) el O = Mo 7} AN A 0
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Power Management Devices for .LMX &
QorlQ Layerscape Processors
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#¥_100/0200 Quick-turn Programmable System PMIC

Most economical quick-turn programmable 14-ch/11.7 A system power
management solution with fully configurable voltages, sequencing and timings

MMPFD1D0 Funclional Internal Black Diagram

Differentiating Points

b N

OTP Startup Corfiguration Power Generation
Optimized to work with i.MX 6 processors D prolniyping Vltage Switching Regulators Linear Repulators
Quick-turn customizable output voltages, Seauerce ond I S o e I
sequencing and timings e o of vaene
(0.8 10 1 86V, 260ma)
Boost regulator to 5.0 V out for USB | o :
ntemal Core Vokage Reference (0.4 1 3.3V, 2A) VGENZ
Field programmable OTP memory DR Vioilage Reference {18 103.3, 100mA)
Power control logic with processor interface and iy 18 30.3,3V, 350mA)
i Canfigurable 2,88
event detection Paralcl MCU Interface | Requlasor Caorral Tmﬁﬂ.im - 1uw§ﬁﬂ&w
Pro d u Ct Fea‘t ures I*r: Communicatian & Regissars o :
. I2C bus / (04 b 3.3, 14) 1.8 5 3.3y, 200ma)
- 2.8V to 4.5V input voltage
A 1o Thema Eurrent Limit Boost Reguiatar {1.0%0 3.0V, 400uA}
14-ch,11.7 A (PF0100); 12-ch, 7.5 A (PF0200) o FLEBIET RIG gy i o
- 4 to 6 Channel configurable buck converters
- 6 user programmable LDO Applications

- Forced PWM or automatic operation Performance tablets, eReaders, Navigation

Industrial Single Board Computers
Point of Sale (POS) terminals
- Automotive infotainment

- Boost regulator, coin cell charger, DDR reference

- Programmable output voltage, current limit, soft-start,
frequency switching, OTP fault interrupt

- High power 8x8 mm 56-lead E-QFN or WF-QFN

p % Human-machine interface, Home Automation
% g .
- Portable Medical

PF0200 is lower featured version of the PF0100.
': i SW1C and SW4 regulators are removed in MMPF0200 and
Z " freescale SW2’s current rating is reduced to 1.5 A
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Xilinx Products Mapping With PMIC

CPLD
3D IC
Configuration Memory

SoC FPGA
Zynq-7000 (7010, 7015,
7020, 7030, 7045) —
system integration and Virtex
optimization
Vi l_\l/
Spartan — Low-end Virtex-4 — Optimized for
FPGAS high-performance logic,

Spartan-3 — For Highest Density
and Pin-Count Applications

Spartan-3E — Logic Optimized
Spartan-3A —1/0 Optimized
Spartan-3AN — Non-volatile
Spartan-3 DSP — DSP Optimized

Spartan-6 (45 nm) — Low-power,
optimized for lowest-cost logic,
DSP, memory and connectivity

embedded and DSP

Virtex-5 — Optimized for
high-performance logic, ultra-
high bandwidth, DSP,
embedded processing and/or
low-power/ high-speed serial
connectivity

Virtex-6 — Optimized for
high-performance logic, ultra-
high performance DSP,
highest bandwidth/ low-
power serial connectivity

\’

7-series (28 nm) —
high-end FPGASs

Virtex-7 — Optimized for
highest system performance
and capacity

Kintex-7 — Optimized for best
price-performance

Artix-7 — Optimized for
lowest cost and lowest power
applications

<.
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PF0100 Supplying a FPGA System — Application Example

- Multiple PF0100s
may be used

{ \

Simultaneously N 12V/1.0V/09Vat45Aor25A+20A
e . SWI1ABC or SW1AB +SW1C P Voo
systems where it is e
. SVat
deemed necessary or w2 P Voo
. FPGA
approprlate. SWan 12Vto3.3Vat1.25A o Vi
- The PF0200, sister 5103V o550
IC to the PF0100, VGEN1 - VGENG — B Vi / External use
may also be operated PFO100 04V1033Vat125A R <
. . . . SW3 €CO ODR
in conjunction with a e -
PF0100/ individually, s A, > Vior [ ey
when the deman_d for 0.6V100.9Vat 10 mA
the number of rails/ VREFODR > Vioon
(r)]'UtﬁUt capacity is not st ot il > 5V suml o perphers
igh.
See AN4991

£
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MMPF3000 : 12 Channel Configurable PMIC

PF0300 Functional Internal Block Diagram

Differentiating Points OTP Startup Corfiguration Power Generation
o L OTP Prototypi PSS
Compatibility with i.MX 6DL, S, SL, SX, UL & | (Tiy beiere tum) Voikge i it o i et
. . vce_so
A M A -
I.MX7 S, D processors, BSP in development Seq;:::and Fr;hﬁ?;:&m (m_m;”m (180 0r 2450, 100mA)
Boost regulator to 5.0 V out for USB —_— Va3
. Bias & References (28202 00vi 3o}

- OTP memory to configure the start | internal Core Vatage Refererce | s R pr— |
sequencing (Ie_ss programmability than the DOR Voitwoe Refarence ‘ (121033V, 100mA}
PF0100/200), ideal balance between = f sw2 VLDO2
configurability and complexity Logic and Control AL ot M
Custom pre-programmed output voltages, FRAMMCD \nnsace ;)| Baaties Confel o (18133V, 10mA)
sequencing, and timing available ' Gommerieaton & Regieees (090-1657. 15 VLDO4
Power control logic with processor interface koot
and event detection Themal Curvent Limit e i cw‘.’:w?m

USB OTG Suppty RTC sugply wih con cel
Short-Circut 5.5V Front-End LDO chame

Product Features

-4 Channel configurable buck converters
6 user programmable LDOs
Boost regulator, Coin cell charger, DDR reference

Typical Applications
- Tablets, eReaders, Smartbooks, Navigation

Programmable output voltage, current limit, soft-start, Fsw, IPTV, IP Phone
OTP fault interrupt - Automotive infotainment
High power 7x7 mm, 48 E-QFN - Human-machine interface, Home Automation
Smaller die for smaller package and cost optimization - Portable Medical
L
L 4
: > freescale " Extemal Use | 14 Preliminary Information — Changes and/or discontinuation

of product offerings are possible without notification
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Differentiating Points

- Optimized to work with LS102x network
processor systems

- High (3% better vs comp) full load efficiency
with 92% peak

- Pre-programmed output voltages,
sequencing, and timing available
- Dynamic regulator control via 12C

- Voltage, Current Limit, Frequency, Low
power Mode

Power control logic with processor interface
and event detection

Product Features

Vin 2.8 V to 4.5V Supply
4 independent buck converters

5 user programmable LDOs
Forced PWM/PFM or APS operation
DDR memory reference voltage LDO

<

Z " freescale’
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MC34VR500: Power Solution for Network Processor Systemo

High Efficiency, Quad Buck regulator with up to 4.5A output

VR500 Powers loT Gateway

—l
3.3Vin
Bus

LS102x
VR500 I vbb
SW1 1.0V, (4.5A Peak) TA_BB_VDD
1.0V, (1A Peak)
. Sw2 @  VDDC
o
g LDO2 1.8V, 100mA e OVDD1/2
i
=]
= 1.8V, 200mA
§ LDO5 T OveP
-
(8 SW3 1.35V, (2.5A Peak) T GVDD
=3 SWa 0.675V, (1.0A Peak)
— [pDR3
I—» 1.5GB
REFOUT 0.675V, 10mA > VTT
L DO 1.2V, 250mA » HDMI
LDO3 2.5V, 350mA g Ethernet

High power 8x8 mm QFN Wettable Flank package

Typical Applications
- loT Gateway

— Mobile Wireless Router

— MFP Printer

—Network Attached Storage
—Automatic Teller Machine
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Tr00L |
e Ine up for Networking Processors
MC34VR500VXES
Processor Attach LS1020A Tvlvi-lgzlz?m LS1022A L51024A LS1043A/LS1023A | T1023/T1013 T1024 / T1014
LS1021A 10TGWY loT GTW - Avnet TWN LS1043RDB T1023RDB
From the power
. number we can
Registers/Part Numbers | MC34VR500V1ES/V2( MC34VR500V1ES/V2| MC34VR500V1ES/V2| MC34VR500V3ES MC34VR500V4ES MC34VR500V4ES power this
processor
Default 12C address 0x08 0x08 0x08 0x08 0x08 0x08
LDO2_VOLT 1.8V 1.8V 1.8V 1.8V 2.5V 2.5V
LDO2_SEQ 1 1 1 5 2 2
LDO3_VOLT 2.5V 25V 2.5V 3.3V 25V 2.5V
LDO3_SEQ 1 1 1 5 2 2
LDO4_VOLT 2.5V 2.5V 2.5V 3.3V 1.8V 1.8V
LDO4_SEQ 1 1 1 5 3 3
LDO5_VOLT 1.8V 1.8V 1.8V 2.5V 3.3V 3.3V
LDO5_SEQ 1 1 1 4 3 3
SW1 VOLT 1.0V 1.0V 1.0V 1.2V 1.5V 1.5V
SW1_SEQ 2 2 2 2 2 2
SW2_VOLT 1.0V 1.0V 1.0V 1.5V 18V 1.8V
SW2_SEQ 2 2 2 3 1 1
SW3_VOLT 1.35V 135V 1.35V 1.1V 1.2V 1.2V
SW3_SEQ 3 3 3 1 12 12
SW4_VOLT VTT/ 1.8V for V2 VTT/ 1.8V forV2 VTT/ 1.8V for V2 1.1V VTT VTT
SW4_SEQ 3/4forv2 3/4forVv2 3/4forVv2 1 12 12
REFOUT_SEQ 3 3 3 3 12 12
LDO1_VOLT 1.2V 1.2V 1.2V - 135V 135V
LDO1_SEQ 4 4 4 - 1 1
PU CONFIG,
1ms 1ms 1ms 1ms 1ms 1ms
SEQ_CLK_SPEED
PU CONFIG, SWDVS_CLK 6.25mV/us 6.25mV/us 6.25 mV/us 6.25 mV/us 6.25 mV/us 6.25 mV/us
SW1 CONFIG 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz
SW2 CONFIG 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz
SW3 CONFIG 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz
SW4 CONFIG 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz 2.0 MHz
DY
: freescale External Use | 16
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MC34VR500 lIoT Gateway Power Solution

loT Gateway - LS1021A Power Proposal

O

VR500 Power Solution

. E=)
-
Dacete I =2Go= 1 G0 . 500 x 835 pomd
ﬂ M MTSOSENE-12 Mg « 6 4 & ke TewonAn
SATAMSATA v

= -
— -

]

SW1

1.0V, 4.5A(Peak)

LS102x

<
v

D

SW2

1.0V, 1.0A (Peak)

TA BB_VDD

VDDC

1.8V, 100mA

LDO2 OvDD1/2
2.5V, 100mA

LDO4 L1vDD
1.8V, 200mA

LDO5

SW3

1.35V, 2.5A (Peak)

21607 |0J11U0D Jamod

SW4

VREFDDR

0.675V, 1.0A (PK)

0.675V, 10mA

1.2V, 250mA

LDO1

LDO3

2.5V, 350mA

= Ethernet

L

Z " freescale’
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MC34VR500 EcoSystem ampicill | i | e
Fast Evaluation of VR500 performance N | P |
= Generic Family Evaluation Platform kit [ o :
= EVB of VR500 =
= Friendly Graphical Interface | ] & 1
- USB interface | ¢

loT Gateway Reference Board

LS1021 TWR (In Works)
T1023RDB (In Works)
LS1043RDB (In Works)

Ecosystem partners —
= TechNexion
= SysTech
= Analogue and Micro
= E14

Complete technical documentation to

assist design
= Datasheet, EVB user guide
= Schematic and Layout application notes

“ LS1021A TWR

>4 . LS1021A loT Gateway
- freescale External Use | 18
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MC34VR500 Powers LS1021A Devices

EDM1-CF-LS1021A
System-on-Module
by TechNexion

AMLS1021-01 Module By
A&M

" .7/1.’0/()( e
2 freescale’ & MICROE TechNexion

<.
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PMICs for Medium & High Power Embedded & IoT

MMPF0200 MC34PF3000 MMPF0100 MC34VR500 MC34PF8500 MC34PF8600

1.MX 6 QPlus 1.MX8 Q Max

i.MX 6 DPlus 1.MX8 Q +

T1023

i.MX 6 Quad
i.MX 6 Dual

i.MX8 Q/D

i.MX V84

T1013

I.MX 6 DL i.MX 6 DL I.MX 6 DL LS1043A

i.MX 6 S I.MX 6S i.MX6S LS1023A

i.MX 6 SL I.MX 6 SX i.MX 6 SX LS1024A

1.MX 6 SX I.MX 6 SL i.MX 6 SL LS1022A

i.MX 7 Dual LS1021A

i.MX 7S LS1020A

i.MX 6 UL

L
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¥ .nected Intelligence

Industrial Target Markets & Values

Leverage standard automotive values to grow in
Industrial Market

- Functional Safety
- Energy Efficiency
- Connectivity

- Attach Strategy

SBC Industrial Focus on
- Inverters and Battery Management Safety Critical
- Motor Control Safety Critical
- Transportations Systems (Mobile Machines, Trucks ...)
- Factory Automation (PLC with Safety needs)
- Robotics — Internet of Things

<.
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MC34FS6407 and FS6408 — SBC Key Features r

VCORE DC/DC

Differentiating Points From 1.2V up to 3.3V
0.8/1.5 A versions

* Availability : wide voltage operation range from 2.7V to 36V
VPRE DC/DC
« Efficiency of a Dual DC/DC converter topology 6.5V /2.0 A Buck

« Safety : Innovative architecture allowing independent
monitoring of safety critical parameters

* Scalable family of products supporting a wide range of MCU
and power segmentation architectures Boost Driver

(option)
Product Features
* Bundles with MCUs below 4 W of power dissipation

* Flexible DC/DC Buck pre regulator with optional Boost to fit
with Low Voltage requirements

* Multiple supplies up to 1.5 A (up to 36 V operating voltage)

+ Low Power Modes (30 A)

* Analog Multiplexer & Battery sensing

Applications
Automation (Safe PLC, Robotics)
Building control (Elevator, Gas furnace)

* Independent fail safe state machine supporting functional
safety standards

» Secure SPI interface _ . , N
_ _ ) Transportation (Mobile machine, Military)
* Robust CAN physical layer with superior EMI/ESD

performance
* LQFP48 with Exposed Pad (7 x 7mm)

<.

Z“freescale ...... -

Medical (Infusion pump, monitoring)
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Industrial & Automotive Specific SBC Solutions

w4
B
Voltage Operating Range 2.7V to 28V 46Vto36V
Vpre Buck — Boost (optional) Buck only (recommended)
Ipre max 20A 1.7A
AMUX Vsense, Vi/00&1, Temp, Vref Temp, Vref
PHY CAN & LIN CAN only
Temperature -40°C/ 125°C -40°C/ 105°C
Market Target Automotive Industrial

<.
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MC34FS4409 — SBC Key Features

Differentiating Points

- Energy Management : 36 V DC/DC Supply combined with 3
LDOs that can be switched in Low Power Mode

- Integration of 6 I/0Os with Switch Inputs & Single CAN VPRE DC/DC
6.5V / 2.0A Buck

- Availability : Ultra low voltage operation down to 2.5 V input
voltage

- Sense of critical analog signals (Battery, Temp ..) Boost Driver

Product Features (option)

- Efficient 2.0A DC/DC Buck pre regulator with optional Boost
Advanced Low Power Modes (DC/DC, 6 1/0s, 1 CAN)
Single CAN HS

Safety Features
SAFE pin to drive external ICs in MCU fail mode

Secured critical changes of state machine with Programmable FS state CAN High Speed

Configurable watchdog (timeout, window) & Secured SPI (parity checks, 8clk
count...)

LQFP48eP Package (7x7mm size)

Applications
Automation (Safe PLC, Robotics)
Building control (Elevator, Gas furnace)
Transportation (Mobile machine, Military)
Medical (Infusion pump, monitoring)

<.
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SBC Portfolio Overview

6.5V Pre-regulator N/A

VCore / (MCU core) 60 mA (LDO)

VCCA (/0 / ATD) N/A

Auxiliary Supply
Vaux
Can_5V Supply -- VCAN

CAN Interfaces

N/A

0

2.0A B/B 440 kHz

g 27128V input

0.4 A (LDO)

with ballast 0.5A (LDO)

N/A N/A

N/A (903)

Yes (904/5) 200mA (Tracker)

100mA 200mA

1

2.0A B/B 440 kHz
2.7/32 Vinput

0.5A (LDO)
N/A
200mA (Tracker)

200mA

Part Number Box MC33910, MC33903/4/5 MC33909 MC34FS4409 MC33907/8 MC34FS6407

& internal name 911,912 MC34903/4/5 MC34FS6408
Target Market Auto Auto / IMM Auto IMM IMM
Product Status Production Production Feb 2015 Feb 2015 Mar 2015

2.0A B/B 440 kHz

2.7/28 Vinput

0.8A/15A
(B_2.4 MHz)

100 mA (int) +/-1%

300mA (WPNP) +/-3%

Up to 300 mA
Tracker

100mA
1

2.0A B/B 440 kHz
2.7/36 Vinput

08A/15A
(B_2.4 MHz)

100 mA (int) +/-1%
300mA (WPNP) +/-3%

Up to 300 mA
Tracker

100mA

Op Amp (opt)

LIN Interfaces 1 0/1/2 0/1/2/3/4 0/1
4 W/U 6
I0s 2 LS drv (opt) 2/4 6 6

(incl. F/S inputs)

(incl. F/S inputs)

Watchdog TO, Wdw TO, Wdw, Randomf TO, Wdw, Random | TO, Wdw, Random Challenger Challenger
Fit for ASIL QM B B B D D
LowQ LPOFF 32uA 15pA 100pA 100pA 30pA 30pA
AMUX & Batt.Sense Yes Yes Yes Yes Yes Yes
Fail Safe RST Safe Safe Safe Independ. I/O Independ. I/O
Package LQFP32 SOI32eP LQFP48eP LQFP48eP LQFP48eP LQFP48eP
o
Z“freescale ..... x»
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SBC - Processor Attach

MC33903P MC33904/5 MC33909
MC34904/5 MC34FS4409MC34FS6407
MC34FS6408

59B4

MC33907/8

Renesas
KFA 256/2M
FS26/4600 FS26/4600
MC33903P MC33904/5 MC33909 MC33907/8
] ] ]
Competition Kinetis IMM ARM Auto

<.
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FS4500

ST 57x

Renesas

KFA 2M

FS4500

Qorivva 90/55nm

FS6500

ST 57x
IFX Aurix

RENERES

FS6500

Qorivva 28nm

FS6600 FS8600

VS6/VS8

VS2/VS4

VS1

FS6600 FS8600

i.MX8 (VSX)



Z freescale ... .. -



) 4

MC33907 / MC33908 EcoSystem &% SAFE

%°* ASSURE

« Quick performance Evaluation Board (EVB)
- Easy-to-use EVB for MC33907AE and MC33908AE
- KIT33908AEEVB and KIT33907AEEVB (with GUI) — 150%

- Attach Strategy : Easy to Design Evaluation Module (EVM)
Mother Board MC33908 - KIT33908MBEVBE — 350%

Daughter Board MPC5643L - KITMPC5643DBEVM (+ SW) — 150%
Complete kit part number — KIT908-5643EVM (+ SW) — 550%
Panther Daughter board coming soon

- Technical support

Datasheet

EMC/ESD, compliance reports
Apps Notes (AN4442, AN4661, AN4843, AN4766, MPC5744PEV144UG)
SafeAssure Documentation (FMEDA, Safety Manual)

- Tools: T T

- Power Dissipation prediction tool s,
- Friendly Graphical Interface

(s::::!‘ ::Lual for MC3390x = .¢‘
- SW example code - e
- FAQ T e
- Training E“l — - e
- Complete support team here in Toulouse t—:-:” 25 - |

: < freescale W External Use | 29 —_— -
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MC33907/8: Functional Safety Strategy

Single Point Failure (SPF)

- Fail Safe State Machine as Independent checker
- Physical and electrical independance
- Own Reference, clock, Supply

9100/

Latent Failure (LF)

Built-In Self Test
Analog (ABIST)
Logic (LBIST) — covering 90%

Checker activated at each init phase

9109/

dnsa
-' I l.

9100/

Common Cause Failure (CCF)

Independent Failure Monitoring Machine covering
Independant Vsup, Reference Voltage and current, Clock o N

Fail Safe Signal Monitoring
Fail Safe Output Management

TdnsAa

zdnsa

<.
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MC33907_8: EVB / EVM Graphical User Interface

-

o5 PowerSBC GUI ===

Select reg(s) File  Configuration Help Select reg
to read | Read registers 1 | Read registers 2 | Read registers 3| Read registers 4 | Read registers 5 | De *l' INIT_Supervisorl | INIT_Supervisor2 | INIT_Supervisor3 [ INIT_FS5M1 | INIT_FSSM2 |wp_| ¢ j€———— {0 write
Vrzg_LFON ‘Configurs the couple of 10_3:2 2= safety inputs for Focu monitoring
Read ) NOTSAFETY
Reserved | Reserved | Reserved | Ressrved | Ressrved
— (@) SAFETY CRITICAL

‘Configura the values of the RETh ermor counter
@ Intermegate=3 frzizs € BIT=1
@) Intermediate =1; final=3 < B|T:0

|N|T_3u§§;;s-r/

SPI_FS_e | 5PI_FS_ | SPI_F5_ |SPI_FS_F
m CLK Reg =ity

Bit=1= Green —
Bit=0=white -

=l

\W,Eupew isor2 ‘Configure the Focu polarity
sPi_Fs_e | o | sPirs_ |sPirsp @ focu_esout_1:0 sctive HIGH
m CLK Reg anity o bls_ 8= -
©) focu_ssout_1:0 zctive LOW
INIT_Supervizord Caonfigure the F51 PWM frequency and duty cycle
SPI_F5_e | SPI_F5_ | SPI_F5_ |SPI_FS_F @ f=125Hz DC=30%
" LK Req arity [i] Woore_5D | Viooa_3D | Vauwx_3D _
@) =100 Hz DC=10%
INIT_F33M1
SFI_FS_e | SRI_FS_ | SPI_FS_ |sFI_Fs_F
ol o Hee sty |/O-01FE [ 101 F8 |10 45 FS [RETs low a@
INIT_FE3M2
—
SPI_F5_e jﬂeﬁﬂ_—'ﬁ EPI_FS_P| RSTb_em Pz FFz
| | cik Feq arty F3 -

Read 1 reg —

orallre
g \-5% SPI_FS_ | SPI_FS_ |SPI_FS_P | WD_wind WD_win-d-
m Sk Reg =ity ow_3 ow_2
Send SPI cmd

Send SPI cmd Select al i
to read Read selected \ L = FFet -Secllre_1 Secure 0 ‘ ey | € tO Write

_F&

Genenc STATUS Last commands

Last SPI cmd

Generic status 0b0100110000000000 A
. spG | wu |cans | uns | oG _ Received WD _WINDGH 0x0703 0b0000011100000011 sent
register read -

<.
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MC33907_8: Thermal Tool

diode

Internal IC

<.

Z " freescale’

External Use | 32

Max output current Vcore Yoca Vaux Ycan Package maximum Pdis: 2.00'%
Internal Regulator 15048 00,0 méa = 00,0 mi
External PNP - 300.0 md | | 300.0mé - FILL YELLOW CELLS ONLY
Vpre = Buck operation only SMPS equations valid in CCM only (Continuous Current Mode)
Vpre SMPS Vcore SMPS b Vceca Vaux Vcan CAN transceiver J
e —— e ——
Ext. Devices MOSFET switch Converter Supply current of Ext. Devices MOSFET Converter Yeca 500Y || ¥auz 330% | ¥ean 500v | SLEEF mode’ ]
Cin Rdzan 200.0mi || Ysup 1350y || esternal device(s]) | i, 1wF | Rdson 2000 m || wpre 650Y || Internal PMOS 0.0ma " Roninternal 0700 | lout 0.0ma ™ CAN frame 50 Y
ESFi Cin Cg B0 pF connected to [ pop oy zom ||Cag 300 pF [= 100 ma [=100 mA ]| CAN bit iz )
Cout 57uF || Tsvon 3:000ns | ¥pre B50Y (Ypre Cout 20pF || Tsvon 1z00ns || ¥eore 3304 CAN traffic 50
ESR Cout 100.0mi: | Taw_off 30.00 ns ESF Cout S0md || Tew_off 1200ns PNP B averagte 100 PNP B averac 100 CAN cell current 3.0mA
L cail 22.0pH || Owerdrive now Ipre 0708, Ipre_adder 00048 [ILcoi 22pH || Ouerdrive 00y lcore 0508 & External PNP  200.0mA | External PNP 200.0 mA, Buzimpedanee  BOOL
DCR coil B0U0 mi: DCR coil 20.0mi [=154]) (=300 ma (=300 ma CANLIH driver 4500
Wdiode 0,35 Freq 440 kHz Wdiode 035 Freq 2400 kHz Bus current 33.3mo,
¥Ydrop_MOS 1HmV duty cycle 500X Fout 45 %W Pout 000% | ¥Ydrop_MOS 100mY  duty_cycle 5412 Pout  17%W Fout 1.00 % Fout NEEW | Pout 000
Pdis_IC 03w || Pdis_IC 0.041%w | Pdis_IC 0000w | Pdis IC 0.0G7 W
P_Cin ton  1136ps P_Cin ton 0225p= n | In M2 -
P_cond (0050 toff 1137 ps P_cond 0027 W toff  0131ps
P_sw 0152% P_sw [(I66YW
P_diode 0123w P_diode 0.030W IC power dissipation summary : Pdis n
P_Cout 0001 | Cout_rms 01028 P_Cout 0000% I_Cout_rms 0.0928 ¥pre 0202%W 92.85
P_L 0030W ILLrms 0724 P_L 00054 I_L_rms 05084 Yeore 0193%  856%
¥eca 0013w 987
Pdis_tot 0357 alL osa  [CCEM] Pdis_tot 0.278% aL o3zs [CEM] Vauzr 004W  342%
Pdis_IC 0202 Ipeak 08284 Pdis_IC 01393 %W Ipeak  0EEN ¥ean  0.000%W
T ¥pre 928X Youl_ripple 3333mV T ¥eore 856X Yout_ripple 333mY CAN transceiver 0057
Internal IC bias current™ 4.4 ma, wernal IC 0,053
Power Distribution Vpre Power Distribution Vcore Main contributors to the IC's Power dissipation
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SafeAssure KIT — EK5744

- Partnership by Freescale and MicroSys

- Based on Freescale Solutions
- Qorivva MPC5744P MCU
- MC33907 System Basis Chip

- Safety Standards addressed
- IEC61508 (2010), 1SO13849 (2008), IEC62061 (2005)

- TUV Sud will review the KITs and capabilities

- SafeAssure KIT

- Will be orderable on Freescale.com (miriac-EK5744)

- Support will be from Freescale (at MPC5744P and
MC33907 level) and from MicroSys at system level

« 15t KIT to provide an industrial safety solution
using an MCU and SBC with an integrated
safety architecture (MPC5744P and MC33907)

®
oo, SAFE
’O:O’ASSQEE

<.

: - freescale W External Use | 33 Microsys
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System Power Management Solutions

System power management solutions for Freescale
processors and microcontrollers

&
& &,

Z“freescale :~freescale Layerscape = ~freescale
Automotive i.MX Kinetis

SBCs with
Functional PMICs
Safety

VR500 Battery

loT Gateway Chargers

~y ‘
' CONFAM DESTAANION 23: (ﬁ )
; /
. I

| o
(O]
72
21

L

: - freesca,e m External Use | 34



Physical Layers

Z freescale ... .. -



PR
4
MC33901/34901 Single CAN High Speed Transceiver

Differentiating Points e e

- System Performance and Cost:
High 1 Mbit/sec EMC performance without choke W | E

- Efficient: Low quiescent current in low power modes N et ~ =1
(down to 8 pA) | A I

Ll 2 ! —
- Scalable: Family of four products supporting automotive and § ) (o *ﬁ-’} Tyl
industrial, with and without wake up i | =

Product Eeatures |l

« Pinout and function compatible with CAN IS011898-2 and -5
f‘f’ = T

standards
Automotive Industrial
Timeout No Timeout

I/O compatible with both 5 V and 3.3 V MCU digital levels
Wake Up MC33901W  MC34901W

- Tx dominant timeout for automotive (MC33901) which is removed
MC33901S MC34901S

for industrial (MC34901) and low baud rate applications

- Low power modes and wake up capability
Robustness

- ESD without choke: +-6 kV ESD contact discharge according to
IEC61000-4-2, 150 pF-330 ohms

« Noise Immunity without choke: Meets 36 dBm DPI without
external protection and 39 dBm DPI with additional capacitors

- Bus pins protected against automotive transients
- SOIC-8 Package

<.
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Chokeless High EMC Performance

DPI immunity without common mode choke

(with 30pF filter)

+~owX901 CAN High Speed Physical Layer

Conducted Emission without
common mode choke filter .

Pow ers Vio=3.3V
45 o ©
dBm
40
N\ o~
WA d —
35 S ——
30 / /
25 //
20
15 ®
10 u MJ
I
5 = Forw ard pow er
= Requirement level
0 == Target
1 MHz 10 M 100 M 1GHz
CW
L £
L
o f , ™
- [Treescaie External Use | 37
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Z%..-902 Dual CAN High Speed Transceiver

Robust, system-cost effective CAN High Speed Physical Layer offering low quiescent
current while exceeding stringent EMC/ESD requirements, without added circuitry

Differentiating Points

- System Performance/Cost: 500kbit/sec EMC compliant w/o Common

- Scalable System Solution: Seamless attach to Freescale MCUs

Mode Choke

Robustness: Automotive OEM certified (MC33CMO0902)

Product Features

<.

L 4

Pinout and function compatible w/CAN 1SO11898-2 and -5 standard

products

I/O (SPI) is compatible with both 5 V and 3.3 V MCU digital levels - ‘ : =
Vdd and 10 voltage monitoring, ability to respond in ‘fail-safe’ manner e lj;’f * ] e i 4_1‘
Low power modes and wake up capability 2 (-4 1 ~¥ _‘_-
15 uA quiescent current in low power mode é}ﬁ _{—t?[:“ 1
Robustness: oo th——t ;-_‘

ESD without choke : +-6 kV ESD contact discharge according to IEC61000-4-2, 150

pF-330 ohms

Noise Immunity without choke : Meet 36 dBm DPI without external protection and

39dBm DPI with additional capacitors

Bus pins protected against Automotive Transients
Automotive (AEC-Q100) and Industrial versions available
= Automotive: MC33CMO0902 (Tx Dominant Timeout)

Industrial: MC34CM0902 (No Timeout - Low baud rate applications)
SOIC-14 and DFN14eP (planned)

<

> “freescale ... -

Typical Applications

- Auto Powertrain & Safety
‘ Q - Motor control - Safety Critical
- Robotics
S014 DFN14eP

- Factory Automation

Samples and EVB:  Now
Production Release: Q1 2015
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K 3978 Configurable 1/O

Analog switch interface multiplexer for translating 22 1/0s onto a single MCU SPI bus
with low power auto-wake modes and configurable wetting currents

Differentiating Points

- Proven performance & robust ESD above 15
kV

- Quiescent current of 30 uA; 1/3rd that of Lax
competitors and 1/100th that of discrete Hi-side
solutions SP|
- Operating voltage range: 4.5 V-36 V to meet Current e e
auto load dump Source(s)
- 48% better than competition
- 5*5 mm QFN available compared to 6*6 mm for
competition £ Analog
- Integrated battery sense Hi + Lo-side Multiplexer
Current
g Feares Sourcels
- 14 switch-to-ground Battery
- 8 programmable switch to battery or ground Temperature Voltage
- Wake-up upon signal detection Sensor &

Sensing

- 24-1 analog multiplexer
- Programmable wetting current from 2 mA to

20 mA Applications

+ Integrated temperature sensor « Multiple switch detect in Body-Control modules

Preliminary Schedule - Engine Control Modules
- Samples: Now - Front-of-Dash Modules
- Production: 1Q 2015 . Wire Harness
« Junction Box
L 4

L 4
<ol " Preliminary Information — Changes and/or discontinuation
e freescale External Use | 40 of product offerings are possible without notification
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Power Drivers and Switches Key Products

ate Driver Automotive Industrial / Consumer

H-Bridge Pre-Driver MC33883 -

MC33937 MC34937 —
MC34GD3000

Power Drivers

MPC155xx — MC34933

BLDC Pre-Driver

MC33886 — MC33926

H-Bridge & DC Motor Driver MC33931/2 MC34931/2

MC33HB2000/1 MC34HB2000/1
: BLDC Driver - MC34929
Gate Driver
MC33882 -
Low / High Side Switch MC33880 — MC33879 E

Power Driver MC33996 — MC33999 S

eXtreme Switch T e awiich Family Automotive Industrial / Consumer

Low Rpson MC33981/2/4/8 MC34981/2/4/8

MC12XS6 MC12XSF

Medium Rpson MC24XS4 MC36XSD

High Side — Low Side

Diag. & Protection

Z " freescale ... .. -
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eXtreme Switch Composition

Protection and diagnostic
» Over temperature (175°C)

* Over current shutdown

« Over/under voltage

+ Short circuit

* Reverse battery

» Loss of ground/Vbat

» Energy discharge protection

SPI Interface

+ Easy connection to the uP
* Programmability

+ Daisy chain using SPI

* Programmable over current trip level

+ Watchdog
« Embedded PWM module

<.

Z " freescale’

VDD‘

e}

e}

SCLK
CSB

]|

MCU |10
S0

e}

e}

o
AD

GND AD

% ; g VDD
3 CLOCK

Voo

' 10XS4200

Vewr
1 :I_

Best-in-class Technology
* Planar HD5 and TrenchFet LFET
T « 45V &65VBV

L o

Y

FSB

A

SCLK

Yy

CsB
S0

RSTB
Sl

INO

IN1

CONFO

YYvyvyy

CONF1
FSOB

Ad A

SYNC
CSNS

==

External Use | 43

VPWR

HS0

HS1

GND

Protection in the power stage
. Temperature sensor
@LOAD- Current sensor

M ;LDAD %

=

PQFN low cost power package
* 0.5 mm thick lead frame

» Die soldered attached

« Rthj-c < 0.5°C/W

SOICeP32 and 54

 designed for high power

» Large AL wire capability
* Pb-free compliancy


../../Products/Analog Products/Devices/Automotive/High-Side Switch/eSwitch Portfolio Sept-02-2010_LV.xlsx
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What are the Primary eXtreme Switch Features?

VPWR

Simplified

Software

Load Shorted to

\Battery
Open load Current sense . d
OFF —ON - LED high precision Automatic PWM Loa

Fﬂ short-circuit
/ oo LT LT L cong

N
Over ) N
e - ' | o d g o -y
© extreme Module output | I
. Switch short-circuit I
(20mQ) I
Groun 3 I Z: I
loss Overload — |
I LOADS
System Diagnostic Switch Protection System Protection
v'Open load ON — OFF — LED v'Over temp v'Over-under voltage
v'Load Shorted to Battery v'Ground loss v"Module output short-circuit
v'Current sense v'Reverse Battery v'Load short-circuit
v'Overload

<.
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<+~ [ 36 V eXtreme Switch

MCO06XSD200 — MC10XSD200 — MC16XSD200 — MC22XSD200 — MC50XSD200

Dual 6mQ

Dual 10mQ

Dual 16mQ

Dual 22mQ

Dual 50mQ

Scalable, programmable family of 24 A/36 V SPI-driven, dual-channel, smart high-side

switches with lowest RDSon for up to a 30% board reduction

Differentiating Points

- Robustness: Unique over-current latch-off protection, full digital & analog

diagnostic and protection features with embedded failsafe mode

- Integration: Unique daisy-chainable SPI control for dual low RDSon channels in a

single package

- Accuracy: 5X better current sensing accuracy over temperature & supply voltage
range with unique accurate temperature sensing capability

- Scalable: Compatible PCB foot print and SPI software driver among the 24 A/36

V product family

- Lowest RDson in Dual Configuration: 20% smaller PCB due to lower power
dissipation when using 12 A/channel or 24 A/dual in a thermally enhanced package

Product Features

- Dual 24 A/36 V high side switch with 6, 10, 16, 22 or 50 mQ RDSon channels

- Normal operating range: 8.0 — 36 V, extended range: 6.0 - 58 V
- Flexible load management 1-24 A with possible parallel output operating modes

- Programmable dynamic threshold over current protection and over-

temperature protection with programmable auto-retry functions
- 3.3V and 5.0V compatible 16-bit Daisy chainable SPI control

- +5°C temperature and synchronous / asynchronous current (x10%) sensing

- Individually programmable internal/external PWM clock signals

£

Z “freescale
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|||—)

%@LDAD

( M;_LDAD %

Voo Voo Vewr
’—[—ﬂuxsuou =
$ = = VDD VPWR

VO—F »| cLOCK
/0 |a—a FSB
SCLK »{ scLK HSD
CSB =| csB
™ SO
MCU |0 »| RSTB
S0 =| S| HS1
1o > IND
1o = IN
i —=| CONFO
" —e| CONF1
1O |- FSOB
AD |- SYNC

anp AP o CSNS onp

= = =

= i =

Typical Applications

Transportation 12 / 24 V
o 24V Lighting and capacitive loads

o Valves

o DC motors

Industrial

o High current / highly inductive loads
(solenoids)

o DC Motor control
o Factory automation
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Profiles
CONF bit=0
Static Bulb lamp over-
current protection profile
activated

Cwer-current profile depends

Ll
BoH on turn-on command

locHz -——-I—— - -

Load M1 A
Current CCM2 g -1 t-—-prrrrfp-

locLz .__1__+___

= Time

|
locL ----,---L———l-———
L
|
|
[

tocHz -

Static multi-stage over current protection
profile protects lamps without shutting down
the supply during inrush current

Activation by a turn-ON event

£

: - freescale W External Use | 46

Load
Current

—-..flgurable & Programmable Over-Current Detection

CONF bit=1

Dynamic DC Motor over
current protection profile
activated

Ower-current profile depends
on output current value

locHt - — — —

ocHo p—---4--—

locLz ._._._._T._._._

I I
* Time
' |

- -

L
|
l
|
|

oot e—— - - - - o — — —

'_
|

Dynamic over current protection window
protects DC motors without shutting down
the supply during short stall-periods

Activation by I(load) > I(OCL)




.1 18V Gen4 Penta eXtreme Switches
MCO7XSF517 /| MC17XSF500

Scalable family of 22 A/18 V programmable penta high-side switches with wide range diagnostic

current sensing and lowest RDSon for up to 30% smaller PCB and 50% lower component count
Differentiating Points

Robustness: Unique over-current latch-off protection, full digital and accurate analog
diagnostics, and protection features with embedded failsafe mode

Integration: 5 configurable low Rpson channels with daisy-chainable SPI

Density: Thermally enhanced package for affordable high switch count modules with
up to 30% lower power, 30% smaller PCB footprint and 50% fewer components

Accuracy: Advanced current sensing over temperature and supply voltage range
allowing accurate current monitoring from 25 mA to 22 A

Scalability: Pin and SW driver compatible family
Best thermal efficiency: Lowest RDSon in penta configuration

Product Features

Penta 5x 17mQ and penta 3x 7mQ + 2x 17mQ configurations
Operating voltage range from 6 — 18 V with sleep current < 5.0 yA
Flexible load management up to 11 A, 22 A with enhanced thermal management

Enhanced output current sense (down to 27.5 mA) with programmable synchronization
signal, +5°C temperature and + 1% battery voltage feedback

5.0 MHz 16-bit daisy chainable SPI control

Full diagnostic and protection including over-current profiles, output-ON and —OFF
open load detections, thermal shut-down, pre-warning, and fault reporting

Individually programmable internal/external PWM signals with 8 bit duty cycle control
Watchdog and failsafe mode
External smart power switch control

- freescale W External Use | 47

Vg

Dy

VBAT VLG

LAY
Raguiator

GND

£

Vag
= }; E 1 OTXSEH1T |T_L—
= = = |vce VBAT
50 5l cp
CEE CsB T
SCLK SCLK o ‘KD-
=l 50
RETE RETB o= :I_: K:L
Main ) & omE
MCU  1ray sYNCS ouTH——
BOAT LvP T - i
BORT N4 /
20T N2 au ‘—_c_—I ‘/E:‘ -EXI
PORT IN3 = =
BOAT N4 GND OUTE Hn—™ VEAT DT
a0 “LL ES [ CENS  GhD
T 3 =
- =L
Figure 1. Penta High Side Simplified Application Diagram
Typical Applications
Transportation
o 12V Lighting from High beam to LEDs
o Valves
o DC motors
Industrial
o High current/ highly inductive loads
(solenoids)

o DC motor control
o Factory automation PLC
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eXtreme Switch Product Family

12V Family Devices

Total Low High . .
. Outputs # and On- : gh Pin to Pin sw
Generation | Part Number . Outputs Package Operating Operating - -
Resistance frequency | Compatibility | Compatibility
# Voltage Voltage
MC12XSC MCO07XSC200EK Dual 7mQ 2 32-pin SOICEP 6V 20V v
MC10XSC425EK Dual 10mQ, Dual 25mQ 4 32-pin SOICEP 6V 20V -
MCO7XSF517EK Triple 7mQ, Dual 17mQ 5 54-pin SOICEP 7V 18V
MC17XSF500EK Penta 17mQ 5 32-pin SOICEP 7V 18V
MC12XSF MC40XSF500 Penta 40mQ 5 32-pin SOICEP 7V 18V v Vv
MCO8XSF421 Dual 08mQ, Dual 21mQ 4 32-pin SOICEP 7V 18V
MC17XSF400 Quad 17mQ 4 32-pin SOICEP 7V 18V
36V Family Devices
Total Low High . .
. Outputs # and On- . 9 . Pin to Pin SwW
Generation | Part Number . Outputs Package Operating Operating - -
Resistance frequency | Compatibility | Compatibility
# Voltage Voltage
MCO06XSD200FK Dual 6mQ 2 24-pin PQFN 8V 36V
MC36XSD MC10XSD200FK Dual 10mQ 2 24-pin PQFN 8V 36V Vv Vv
MC16XSD200FK Dual 16mQ 2 24-pin PQFN 8V 36V
e MC22XS4200BEK Dual 22mQ 2 32-pin SOICEP 8V 36V v v
MC50XS4200BEK Dual 50mQ 2 32-pin SOICEP 8V 36V,
Main Switch Devices
Total Low High . .
. Outputs # and On- . 9 . Max PWM Pin to Pin SW
Generation | Part Number . Outputs Package Operating Operating - -
Resistance frequency | Compatibility | Compatibility
# Voltage Voltage
MC34981ABHFK Single 4mQ 1 16-pin PQFN 6V 27V 60kHz - -
el MC34982CHFK Single 2mQ 1 16-pin PQFN 6V 27V 1 kHz
MC34984CHFK Dual 4mQ 2 16-pin PQFN 6V 27V 1 kHz v Vv
MC34988CHFK Dual 8mQ 2 16-pin PQFN 6V 27V 1 kHz
<

Z “freescale
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y
¥...2me Switch Tower Board and Processor Expert SW

Driver Enablement Tools

- MCO6XSD200,MC10XSD200, MC16XSD200, MC22XSD200 &
MC50XSD200

3
4

Voo Vb Vewr
» d—
'06XSD200 T
VDD VPWR | =
/0 »| cLoCk
olel FSB
SCLK »| SCLK HSO
csB =] CSB @LOAD
Sl | lo) -
MCU 10 »|RsTB
SO 1 S| HS1
/o =1 INO LOAD
/o > IN1
| -vWA-+—==] CONFO = =
| VWA+—=] CONF1

@] FSOB
A/D SYNC

<o
-0
GND A/D CSNS ==
—
-
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?S . eXtreme Switch Analog Tower System Plug-In

Modules
Available Nov. 2014

Development KIT for devices compatible with
industrial application requirements:

Interact, Explore, Create
with Tower Geeks Online Community
(www.towergeeks.org)

Supported Software Design Resource: Processor Expert
(MCU Driver Suite)

Z“freescale ... .. -
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PEX for Analog Components Philosophy g

- PEX provides an interface between hardware and software so
applications can be MCU independent / agnostic
- Hardware Abstraction Layer (HAL) encapsulates peripherals of MCU
- PEx analog components attach analog devices to MCU

High Level Drivers

High Level Terminal External memory Motor Control LCD driver
Drivers communication driver driver
Analog Components
Analog IBS driver H-Bridge driver
Components
Low Level Drivers - HAL
; UART driver PWM driver
Timers
Low Level CAN driver _ SPI 12C driver
Drivers - driver GPIO drivers
————— — EENN I I S S S IS S S - - - I S N N N e
Timers UART Ports . MCO06XSD
Hardware | A A A R RN . . " » «
CPU Core
®

L 4
<ol " Preliminary Information — Changes and/or discontinuation
e freescale External Use | 51 of product offerings are possible without notification
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PEx eSwitch Component Methods

%5 Components - TWR-MC36XSDEVB_... 2 = O

3 #® 7 |Methods
4 (= Components -~ Global Methods
- [ Referenced_Components bool XSD1_Init()
. &3] SML:SPIMaster_LDD[SPImaster] XSD1 result XSD1_GetStatus(uint1l6_t *statusData)
4 B3 X5D1:36VektremeSwitch XSD1 result XSD1 GetFaultinfo(uint16_t channel, uint16_t *faultinfo)
: SPI_Devicel:SPI_Device XSD1 result XSD1 _Diagnosis(uintl6_t *diagData)
- [ RSTEL:BitlO_LDD Generic register access
M Init bool XSD1_WriteRegister(uint8_t regAddr, uintl16_t *regVal)
M ReadRegister bool XSD1_ReadRegister(uint8_t regAddr, uint16_t *regVal)
M WriteRegister WatchDog
| GetStatus | XSD1 _result XSD1_ConfigureWatchdog(bool state, uint32_t deviceMask)
H GetFaultinfo 3 XSD1_result XSD1_FeedWatchdog()
i SetPWMDuty Output control with PWM
W SetPWMState XSD1_result XSD1_SetPWMDuty(uint8_t channel, uint16_t *dutyValues)
¥l FeedWatchdog XSD1_result XSD1_SetPWMState(uint8_t *channelStates)
¥ ConfigureWatchdog Current/Temp monitoring (SPI, ADC depend)
i D'agr?':'s's" L XSD1 result XSD1_ConfigureMonitoring(uint16_t *selection)
M ConfigureMonitaring
"
: - freescale " External Use | 52 Preliminary Information — Changes and/or discontinuation

of product offerings are possible without notification
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' Jolt 1.4 Amp Platform for DC Motors
and Bipolar Stepper Micro Motor

\
4
I

AR Cortex™-MO+ Core
Deobuy Intertaces

MCU Features

Applications

- Small and portable
applications

Itarrupt Comarolier

Micro Trace Bufler

Kinetis KLOXx
ARM® Cortex™-MO0+

- Home Care products
- Lens focus systems

Communication Intertaces MM

- Card readers J e s

- Micropumps | towPommiART | lontone
| prs) ‘ To ch.-Sonmq

- Low power actuators

- Ultra low power, and

low voltage operation

+ 16-bit Timer/PWM
- 12-bit ADC

- Up to 32 KB Flash
- Single cycle 1/0

acCcess.

- HW Bit Manipulation

4 v v
T e MC34933
Yoo Ymi L - 7.0V, 1.4 A Protected dual H-Bridge driver
VG VM2 - ; ) .
T - e - 2.710 5.5V logic operation with charge pump
;i__ gt‘ oUT1B - Typ 186 pA operating current
- PWM up to 200 kHz
| INTA - Shoot through prevention
mcu | ::;i OUT2A - - Low voltage and thermal detection
IN28 ouT28 @ - Stepper or dual DC motor drive
PGNDA - 3 x3 mm QFN-16 package
PGND2
- 1 MC34933EP
2 . = USD 0.50 @ 1Ku
: - freescale External Use | 54
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28 Volt 5.0 Amp Platform for Dual DC Servo Motor

oA

Applications :,,:g;; MCU Features

- Small and portable . e - True 5V low power
applications WS e - EMI/EMC robust

- Home Care products X E i - SIL Safety support

- Lens focus systems %% + 16-bit Timer/PWM

- Card readers =y rore - 12-bit ADC

- Ticket systems xé Memory intecdaces WM sty © - Single cycle I/O

. Actuators emenn | _eenew_ e access.

- Robotics —— P - HW Bit Manipulation

MC34932

- - Dual 28 V, 5.0 A Protected H-Bridge driver

H . . 3.3V and 5.0 V TTL/ICMOS compatible

— e o @“‘m“ - - Built-in charge pump for level shifter

e Dol + PWM up to 11 kHz
ity = T - Load current feedback signal
‘;g:ﬁ s~ = - Fault status flag: Undervoltage, Overcurrent and
% 3 outs = Overtemperature
= ( JwoToR - 10 x 18 mm SOIC-54
Voo_ ‘—%m ouT4
SR S UYVRR i W - MC34932EK

z . USD 2.57 @ 1Ku
Z " freescale Extemal Use | 55
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58 Volt 3-Phase Servo Motor Control Platform

Applications

Clocks
RN mmmm &~ Features
U] [Pl

- BLDC and PMSM e - sootnu == « 150 MHz CPU with
motor drives ot ] Mytee - DSP/FPU support

- E-Bike, Scooters - 12 channel

- Traction systems Ouremesoston Wivrvows - - eFlexPWM timer

- Hospital beds —_—e - Dual 1.9 MSPS ADC

- Electric chairs Al - Cyclic Redundancy

- Power tools L Check (CRC)

- Robotics ' AR'EQ grltgxlﬁ_\,\/MF - SIL Safety Support

Veue MC34937
¥ a0 o gt IR . 6.0V...58V MOS FET pre-driver
ws PCHS G - 3.3V and5.0V TTL/CMOS compatible
g PAHS.S . ; - FET gate drive capability of >1.0 A
—— *—1 VS§ P8 HS S t - - o o .
i PCHS S - A - Dead time control with shoot-through protection
5o PHS . . . ' .
i .- R B L SC BLSC IROY - Reverse charge protection
wcy 158 Felag - Overcurrent, desaturation, and phase fault-
ose »:,:‘;: Ty | detection
T AMP.P | g-\—9 - 10 x 18 mm SOIC-54
» ENY AP N )
»EN2 GND AMP_OUT < Reen
W MC34937APEK

- . USD 2.24 @ 1Ku
: freescale External Use | 56
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viodl Driver IC Line-up (Excerpt)
MC33...- Automotive | MC34...- Industrial | MC17 - Consumer

Type Configuration Logic Motor lop Rpson2s PWM Charge | Current Package
Volt Volt Amp mQ KHz Pump | Feedback

Low Voltage, Small Signal

34933 Dual H, Stepper 2.7..5.5 2.0..7.0 14 400 200 Yes No QFN-16
17510 H-Bridge & HS 4.0..5.5 2.0..15 1.2 450 200 Yes No TSSOP-24
Switch
17511 H-Bridge 2.7..5.7 2.0...6.8 1.0 460 200 Yes No QFN-24
& HS Switch SOIC-16
17529 Dual H, Stepper 2.7..5.6 2.0...6.8 0.7 700 200 Yes No SOIC-20
17531A Dual H, Stepper 2.7..3.6 2.0..8.6 0.7 800 200 Yes No SOIC-20
QFN-24
17533 Dual H, Stepper 2.7..5.7 2.0..6.8 0.7 800 200 No No SOIC-16
17C724 Dual H, Stepper 2.7..5.5 2.7..5.5 0.4 1000 200 No No QFN-16
lop 100 pA
Medium Power up to 28 Volt
33926 H-Bridge, Servo 3/5V Logic  5.0...28 5.0 120 20 Yes Yes QFN-32
34931 H-Bridge, Servo 3/5V Logic  5.0...28 5.0 120 11 Yes Yes SOIC-32
34932 Dual H, Servo 3/5V Logic  5.0...28 5.0 120 11 Yes Yes SOIC-54
Pre Driver for 3-Phase High Power Inverters
34937A 3-phase Pre-driver 3/5V Logic  6.0...58 >1.0 - 20 Yes Yes SOIC-54
L 4
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.‘u.idge Motor Drivers for DC Brushed Applications

MC33HB2000 (235 mQ) & MC33HB2001 (120 mQ)

The MC33HB2000/1 are advanced H-Bridge Motor Drivers designed to provide enhanced safety
features for high safety integrity, thermal management for continuous operation and SPI control for
increased flexibility

\
4

Product Highlights:
Enhanced Safety features: 1SO26262 ASIL B/C

Thermal Management: best-in-class package thermal resistance, lowest SF
RDS(ON), temperature dependent current limit for continuous operation VDOL il
Greater Flexibility: slew rate & current limit programmability, status flag T T _I
and/or SPI diagnostics, configurable as two Half Bridges, PWM input or VPWR
SPI control, daisy chainable, real time current mirror with +/- 5% vODO
accuracy, and drop-in replacements, no need to change pin-out or T :
software when changing motor drive power requirement. IN FSb  oum
| ol & —
Features/Benefits: gl P
Diagnostic reporting via SPI: short to PWR & GRND, over current & ouT >{0IR -
temperature, over & under voltage, open & short load gg > :'V‘W' pam2
Safe shutdown: outputs can be disabled for safe shutdown o p—— g':us
ESD 4 kV at outputs, I/0 Pins 18 V proof to protect against accidental & % it
shorts : 1
Low RDS(ON) outputs: <235mQ & <120 mQ @ TA = 150°C, VG =6.0
V -
4 selectable Current Limits via SPI: 5/6.5/8.1/ 10 Amp typical @ %
8 selectable Slew Rates via SPI: 0.25 V/us to 40 V/us for EMI vs. _ _
efficiency 32-Pin, SOIC-EP 32-Pin, PQFN

Half-Bridge independently via SPI: to drives inductive loads in a full H- 10x11 mm 8x8 mm
Bridge and half-bridge configuration

High side recirculation: (braking) mode during over current protection
Two Packages: SOIC-EP / PQFN for low thermal resistance < 1°C/Watt PRODUCTION: Q3 2015

9peration Voltage: 4.3-28 Volts

SAMPLES : NOV, 2014

L 4
<ol " Preliminary Information — Changes and/or discontinuation
e freescale External Use | 58 of product offerings are possible without notification
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MC34GD3000 3-phase Pre-drive IC AR

Waygt - ; * + Feat u reS
T ¥ 33937
- VPUNP VSUP J} j} - Small package: 8x8mm
t PUMP J I = J — ¥
L Y [ e ' JI—' - 6.75x6.75mm exposed pad
= PC_HS_G :
P ra— mle ] Up to 58 V operating voltage range
= L|vee PA_HS_S &
}:_ yas PB H5_ S a1 wl_i - PWMto 20 kHz
— PC HS S5
EV pa— T %, +« >1.0 A peak gate drive current
i o o o e R |
- — PrAssx  PALSG - Wide SPI programmable dead time
psP T . Protection against transient spikes and
2= reverse charge injection
N : EE;

Typical Applications

- Drones

Product Options

! - E-Bikes
-40t0 125°C | MC34GD3000EP/
R? - Power Tools

Availability - Robotics
Samples: March, 2015
56-lead, QFN-EP = ’ - Fans
8x8 mm Production: June, 2015
Yo
S 4 ™ ) . _ . . .
- freescale External Use | 59 Preliminary Information — Changes and/or discontinuation

of product offerings are possible without notification



MC33931, MC33932, MPC175xx, MC34933
& MC34937
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wwuwlUm Voltage Motor Drivers
EcoSystem

Development Kits with Evaluation Board

- Evaluation boards drive from PC using USB to
SPI interface board

- Tower System modular development system i _ ::'ffe?v??‘f?’e"_{
board for MC33/34926 & MC33/34931* L. 150 T4 ®

- Process Expert Software in development N ==

Complete Technical Documentation avalable
to ease Design

. Associated
o FSL part Kit name board
- Datasheets and Application notes SlzlieL

. Power Dissipation prediction tool MC33887EK KIT33887EKEVBE  KITUSBSPIDGLEVE
- Technical Training and hands on training on demand MC33936PNB  KIT33936PNBEVBE KITUSBSPIDGLEVE

MC33931EK*  KIT33931EKEVBE  KITUSBSPIDGLEVE
Production: NOW MC34931EK*  KIT33931EKEVBE  KITUSBSPIDGLEVE
Evaluation Boards: NOW MC33932EK KIT33932EKEVBE  KITUSBSPIDGLEVE

. MC34932EK KIT33932EKEVBE KITUSBSPIDGLEVE
* Tower System Plug-in module:

Q1/15 release

<.

Z freescale ... .. o



r
4\

—ow Voltage Motor Drivers
EcoSystem

Assembled Kit

Development Kits with Evaluation Board

- Freescale Freedom development platform for
Kinetis KLO2 MCUs with Motor drive evaluation
board for all nine parts

- Tower System plug-in module for MPC17510 &
MPC34933*

- Process Expert Software in development : Associated
FSL part Kit name boards

Complete Technical Documentation avalable  MPC17510E]  FRDM-17510EJ-EVB  pppM - KL25Z

to ease Design MPC17511EP  FRDM-17511EP-EVB  FRDM - KL257
- Datasheets and Application notes
- Power Dissipation prediction tool
- Technical Training and hands on training on demand

MPC17511EV ~ FRDM-17511EV-EVB FRDM - KL257
MC34933EP FRDM-34933EP-EVB FRDM - KL257
| MPC17529EV ~ FRDM-17529EV-EVB FRDM - KL257
Production: NOW MPC17531ATEV FRDM-17531EV-EVB FRDM - KL257

FRDM EVBs: Nov. 2014 MPC17531ATEP FRDM-17531EP-EVB ERDM - KL257

*Tower SyStem p I u g 'i nm Od u | e MPC17533EV FRDM-17533EV-EVB FRDM - KL257

Q1/15 release MPC17C724EP  FRDM-17C724EP-EVB  EppM - KL257

-

Z " freescale ... .. -
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Y ¥__scale Freedom Development Platform Connectivity
with H-Bridge EVBs

FRDM Board
FRDM Interface Connectors .
Feedback Signals to FRDM board
KL25Z Capacitive k
80 LQFP Touch Slider oK C cec ©
o€ s‘ \ o8 "
0 ‘ ~ ‘ . 85t
J1v0 __J1oo oc, ‘.- Wy ce
Header Header s ;3' :
— RGB LED - s «— Power Connector
TE
J2 110 Jg /O pp
Header Header - 5
- 0_
MMAB451Q
Reset Stepper Motor Output
FRDM Interface Connectors
KL25Z OpenSDA 0- Test Pins
USB

<

: - freescale W External Use | 63
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Freescale Freedom Development Platform GUI Interface

A i WA B et e | o
ARM mbed ' = Sample GUI

stir o Freese e Braet DC FR0K Esmumns barse

Freescale Brushed DC FRDM Evaluation boards

These are 180000 DA Tat deve DT Mokons Used wiih FROMIL2SZ

5 Supported Firmware only for
el = e FRDM KL25Z

Code for Freescale Low Volage Mondge single tanshed DC motir Giver Companiie wih FROMXLISZ

Frezar

Library .
TR — ARM EMBED Freescale-Brushed-DC-FRDM-Evaluation

Code 4 Mmevae Low VoRage iadge ingle banhed O molx dver Compattie wih FROMILILT

it Comme

& ?‘ @, f % Freescale LV H-Bridge Evaluation Board “723_ )
- '8 i Fogili= il | USB Connection
Vendor ID:  (x15A2 Target: EMABLED
Part ID: 30138
IN Enabls Target Aupdlliary Output
EE Board ID B
Direction
< Reverse ©© @ Forward
OUT> Braking
EVB Ready Dynamic @ () Coast
Braking PWM Frequency 500 Hz
0
> PWM and DC Duty Cycle 75 %
—> AUX ON/OFF
- |

: - freesca,e m External Use | 64


http://developer.mbed.org/components/Freescale-Brushed-DC-FRDM-Evaluation-boa/
http://developer.mbed.org/components/Freescale-Brushed-DC-FRDM-Evaluation-boa/
http://developer.mbed.org/components/Freescale-Brushed-DC-FRDM-Evaluation-boa/
http://developer.mbed.org/components/Freescale-Brushed-DC-FRDM-Evaluation-boa/
http://developer.mbed.org/components/Freescale-Brushed-DC-FRDM-Evaluation-boa/
http://developer.mbed.org/components/Freescale-Brushed-DC-FRDM-Evaluation-boa/
http://developer.mbed.org/components/Freescale-Brushed-DC-FRDM-Evaluation-boa/
http://developer.mbed.org/components/Freescale-Brushed-DC-FRDM-Evaluation-boa/
http://developer.mbed.org/components/Freescale-Brushed-DC-FRDM-Evaluation-boa/

?,(u..figurable Octal Switch

EcoSystem @) O @
Development Kit with Evaluation Board U ""““l’

g A - °0 o9 §
- MC33879A evaluation board* 2 freescaje

- Compatible with all current FRDM boards (14
total)

- SPIGen configuration file**

- KL25Z CodeWarrior sample code**

Complete Technical Documentation available
for EZ Design

- Datasheet, user guide, software documentation

Production: NOW FRDM EVB
Evaluation Boards: *Q1/15 FSL part Associated boards
**Q1 release MC33879A KIT33879AEKEVB All FRDM boards (as of 2014.12.11

> “freescale ... ..
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MC34937 EcoSystem

i Gl

el KIT33937AEKEVBE

0OD0000DD0DOO0O

KIT33937AEKEVBE
MC34937 EVAL Board: KIT33937AEKEVBE

Tower LV Motor Control Board: TWR-MC-LV3PH

3-Phase LV Motor Control Kit: 3PHASELV

ORDERABLE PARTS
Parts Number Terfip. Ranye Package

MC34937APEK -40°C to 125°C 54 pin SOICW-EP

MC34937APEKR2
(tape & reel)

-40 Ct0 125 C 54 pin SOICW-EP

<

: - freescale W External Use | 66

Secon
m o E|evatgrary
Motor
Connector
= ks
— glc:we‘;
PP
Connector
cOEnooder/HS
ct
nn\e‘ or Brake
B f Resistor
- Connector
BEMF/Current _— -
Sensing Header E{LT:{Z,

Analog Voltage
S?a?ector

TWR-MC-LV3PH


http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=KIT33937AEKEVBE&fsrch=1&sr=13
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=TWR-MC-LV3PH&fsrch=1&sr=17
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=TWR-MC-LV3PH&fsrch=1&sr=17
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=TWR-MC-LV3PH&fsrch=1&sr=17
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=TWR-MC-LV3PH&fsrch=1&sr=17
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=TWR-MC-LV3PH&fsrch=1&sr=17
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=3PHASELV-KIT&fsrch=1&sr=1
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Battery Management Key Products

nte|||gent Battery Sensor Automotive Industrial / Consumer

I~
=
3
=
e
=
o
V—
C -
=t
—
=
==
c—
h——
B
f——
-
-

WUIRRLILLLL

LIN-Based MM912 637
CAN-Based MM9Z1 638
Battery
Management attery Cell Controller Automotive Industrial / Consumer
14-Cell MC33771 -
Intelligent Battery Isolated Physical Layer MC33664 -
Sensor
I I-lon Battery Charger Automotive Industrial / Consumer
Battery Cell Linear Charger - MC34671/3/4/5
Controller
Switching Charger - MC32BC3770

Li-lon Battery
Charger

Alternator Regulator

Iternator Regulator Automotive Industrial / Consumer

No-Protocol TC80500 (Die) -

System in Package LIN-Based TC80600 (Die & TO220) -

800V — Balancing

LIN - CAN - TPL

“freescale ... ..
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Freescale Battery Management System Solutions

Battery Management

|| Freescale Technology

<.

12V Battery
Sensor

A

0N v B
12v
Lead Acid

Battery

Z " freescale’

Power

Management &
Communication

¢

Microcontrolier

A

A4

Battery Cell

1

Bl onoo B

14V
Li-lon
Battery

v

Motor
Driver

Cooling
Fan,
Pumps

Power

Management &
Communication

!

—> Microcontroller

:

Isolated
Communication <
Battery Cell
Controller
v
1333 satr
Sensor
.H_n_n_n_n_n_n_n_ﬂ.
48V / High Voltage Psr:'g{;j;er
Li-lon Stack Voltage,
Battery Current

External Use | 68




Battery Cell Controller
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*¥__3771 14 Cell Li-ion Battery Cell Controller O

Scalable 1SO26262 ASIL-C compliant controller for 48 to >1000 V packs with 2 Mbps transformer
coupled daisy chain transceivers, cell balancing FETs and current sensors reducing BOM cost 50%

Differentiating Points

- Single chip 48 V battery control scalable to > 1000 V

- ASIL-C functional safety compliant at 50% system BOM cost

- 300 mA cell balancing transistors and 0.5% current sensors

- 2 Mbps differential communication transceiver

- >2.5x higher transformer coupled daisy chain isolation (3750 V)
- Companion communication interface IC for MCU SPI isolation
- 2 mV voltage measurement accuracy

- 65us one shot synchronized cell impedance determination

- Fast data acquisition: 3.6 ms for 96 cells, 4.5 ms for 112 cells
- Functional verification & diagnostics supporting 1ISO26262

- Automotive robustness: ESD, EMC, Hot plug, AEC Q-100

Product Features

- 9.6 V=VPWR =£61.6 V operation, 70V transient

- 14x differential cell voltage + stack voltage measurement
- /X ADC + GPIO + temperature sensor Inputs

- Low power modes

- 64 pin QFP package

- Low-level drivers to simplify SW development

£

=om
T

T~

HV BMS
o System

Vot
Vs
P CE.
P CEY.

1+
i"
ie

14
cells

§
T
Ly s
]

F
SO8R 9 §o-
EE |

b
s
r A £7 14
[+ Lon—an
- canary
crs
I
CEn

14
cells <

ot
T
Voo
COND x
c i Aerncn
Batery i ory Pack Comtmiler
— Twenrie
S0a
200
A

i 0
1 3 coMEN
I u e : >
i+ emac oo o 3t Tt
T W= 5‘“'"ij0000<: | Jownd -
- A\ (Thet  SCUUROTY N - -

I

MCU |

EBENEE amool vooM

=1 e -

Typical Applications

Automotive hybrid and electric vehicles
48 V BMS and HV BMS (>1000V)

Industrial
Energy storage systems (ESS)
Uninterrupted power supply (UPS)
E-bikes, E-scooters

7N

Current =<

2
<ol " Preliminary Information — Changes and/or discontinuation
< freescale External Use | 70 of product offerings are possible without notification
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Z . .ary Cell Controller (BCC) | Isolated Communication £}

Overview.

Premium BCC

Advanced BCC

MC33771ASP (SPlcomm) MC33771ASA (SPl comm) MC33771ASE (SPI comm)
MC33771ATP (TPL comm) MC33771ATA (TPL comm) MC33771ATE (TPL comm)

- Precise differential cell
voltage measurement

- Cell OV/UV, O/U temperature

« Synchronized current
measurement

+ Coulomb Count
- Cell balancing
- Temp measurement

- Functional verification and
diagnostics

« Communication:

- 2 MHz half duplex
differential

- SPI 4 MHz
- Package: 64-lead LQFP EP
- Temp range: -40 C to +105 C

<

Z " freescale’

- Precise differential cell

voltage measurement

- Cell OV/UV, O/U temperature
- Cell Balancing
- Temp Measurement

- Functional verification and

diagnostics

. Communication:

- 2 MHz half duplex
differential

- SP1 4 MHz

- Package: 64-lead LQFP EP
- Temp range: -40 Cto +105C

External Use | 71

- Precise differential cell

voltage measurement,

- Cell OV/UV

- Communication:

- 2 MHz half duplex
differential

- SPI1 4 MHz

- Package: 64-lead LQFP

EP

- Temp range: -40 C to

+105C

BCC Samples: Now
Production: Q4 2015

Transformer
Physical Layer
MC33664ATL1

« Differential
transformer driver /
receiver

e Busand MCU
wake-up

e SAFE output (Fail-
Safe
implementation)

o Operating voltage
downto 3.5V
(cranking)

e On-board oscillator
« Analog bit filter

e Package: 16-lead
SOoIC

e Temprange:-40C
to +105 C

TPL Samples: Now
Production: Q1 2015
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MC33771 | MC33664 Battery Cell Controller Enablement

KIT33771ASP1EVB and KIT33664EVB

- Fast Evaluation of device performance

- Evaluation boards for MC33771 and MC33664
= KIT33771ASP1EVB
« KIT33664EVB

- Reference Designs
- 48 V battery management systems (BMS)

- Technical Documentation for ease with design
Data sheets

EVB user guide content MC33664

Safety assessment / FMEDA in development
EMC/DPI reports

MC33771

Orderable at freescale.com/analogtools

“freescale ... -
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Analog System Solution Key Products

-~ ! = : ’7 GHz Radar

~—

A

Wil

Analog System
Solution

77 GHz Radar

Airbag

Valve Controller

Programmable
Solenoid Controller

Small Engine
Controller

System On Chip
Safety

Diag. & Protection

Z " freescale’

VCO, TX, RX Packaged chipset
| |rbag

Reference Platform

alve Controller

Octal SoC

Quad SoC

rogrammable Solenoid

Direct Fuel Injection up to 6-cyl.

Small Engine Controller

Engine control for 1-to-4 cylinder

External Use | 73

Automotive

MC33MR2001V/T/R

Automotive

Industrial / Consumer
Industrial / Consumer

MC33789 — MC33797 =

RDAIRBAGPSIS

Automotive

Automotive

MC33816

Automotive

Industrial / Consumer

MC34SB0800
MC34SB0410

Industrial / Consumer

Industrial / Consumer

MM912_812
MC33813 — MC33814



Valve and Pump Controller

: < freescale W External Use | 74
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MC34SB0800 / MC34SB0410 Integration Solution

Hydraulic Systems

On/Off Valve controls  Pump control
Proportional Valve controls VAPS System-on-Chip
Safe protected Diagnostic up to 36 V

Supervision Configurable

L

Z " freescale ... i
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*¥__4SB0800 / MC34SB0410 - Valves and Pump
Controller

J § Hydraulic domain

Differentiating Points EE - N v—— ]
«  Best thermal efficiency due to exposed pad — s = -

(<2°/W) and low Rds(on) (<300 mQ) wsgenen | vaigiousseonee || i)
»  Design-in simplicity thanks to SPI interface | L | e _j
« Real-time valve current r_egulatlon I e ffd—aT i
* Robust and secure solution thanks to safe S T —— ot GTH

MOSFET switching off all the valves in case of CEJ “? I |

issue L Lo ”@ e v
Product Features — [ ‘ J} _a=t
« 8xvalve drivers O I B 3 I

— 4 x PWM or precision current regulated 2L comere s A@&Q
+/- 6% w/o calibration upto 2.25A (300 mQ) | — | - {ﬂ s bm'— N
— 4 xPWMupto5kHz, 5A (225 mQ) VAPS e ] T =\

* Integrated valve protection including HS pre-driver Sy,
* Integrated DC pump motor pre-driver controller —“F!Ji-

500Hz PWM _ S —
Self protected high-side driver (1.0 Q) Typical Applications @ @)
«  Self protected low-side drivers (14 Q) - Hydraulic & Pneumatic systems
« Die temperature warning
+  Fault management & State Machine * Motor pump control "
- 6V to 36V continuous operation, 40 V transient - Safe systems (agricultural, LQFP64
«  10-bit Analog-to-Digital Converter pharmaceutics, cryogenics...) 10x10

«  16-bit SPI interface with watchdog
+ 3.3V &5.0VTTL/CMOS compatible

Samples / EVB availability: Now

£

2
<l " Preliminary Information — Changes and/or discontinuation
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MC34SB0800 — Supervision Embedded

General System Faults

=

Faults on Function

Fault
Flag
Set

8

vionitoring

C 4
Z " freescale ...
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.).(Wscale Analog MCU Attach
Making embedded systems better

Power Driver

System Power
Management & Interface

Analog System
Solution SN

<.
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Analog and Sensor Summary

Bridging real world physics to connected processors

Preferred partner for complete embedded system solutions

Leveraging MCU attach to diversify customers and markets

Expanding strong automotive position

Extending leadership with differentiated products

Robust Reliable Performance

Freescale.com/analog
Freescale.com/sensor

For more information,
Emmanuel.Carcenac@freescale.com
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