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Market Trends — Sensor and Actuators

ERERE KRN 1T=7

- Reduction of power consumption
- LIN to reduce cables weight —~—
- Smarter motor control techniques
- Smarter and more sensors

L.

- High temperature >125°C Ta LOCAL INTERCONNECT NETWORK

- Reduction of physical size

- Electro-mechanical integration

- High Growth

- Driven by affordability of LIN
- Driven by comfort and convenience features

L
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What‘s S12 MagniV? {4 2MagniViE & & S HiZHI28
SIP = System in Package

A
’ \
Semi-Discrete Solution e s
(Multi-Chip) Multi-die SIP Monolithic SIP
+ Standard MCU - Single package . MCU and Analog on
o - Die-to-die bonding the same die

- Application Specific
Analog IC (ASIC)
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15+ Years of System in Package (SiP) Experience
15£-E’] 'L*,\?i
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A Technology Sweetspot for Sensor and Actuators

B R EREEREEAMm TEEE’J IﬁTS'UK

Dlgltal Logic
S12, PWMs, Timers,
SRAM, SPI, SCI, GPIO,
Watchdogs, etc.

\ High-Voltage
\ Magnlv Lowpéri]dael(;gHigh

Side Drivers,
Voltage Regulator

LIN/CAN Phy. etc.

Non-Volatile

Memory
Flash, EEPROM

Existing
Low Leakage 180nm CMOS+NVM

40V UHV Devices

L
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S12 MagniV: Integration Beyond the MCU B S ERLE

Our portfolio simplifies system design with the integration on High-

Voltage (HV) analog features onto MCUs for automotive applications

MM912/S12VR S12ZVM S127zVC S127ZVL
Window Lift BLDC Motor Control Small CAN nodes LIN Nodes
PREE/XE B ml/A R, BRHACANTI BHALINT =

&& Reduced PCB Space H#/MNPCBER
e Reduced Bill of Material [&{EBOMABLA

& mproved manufacturing efficiency & £EF=E

¢ Simplified development E{EA&RERE

L £

: - freescale . External Use 5



S12 MagniV Benefits i & 15 & izl 2589572

» © © @

solutions deliver optimal and
for sensor and actuator applications.

Reduced PCB Space
Up to 30%

Improved manufacturing efficiency
Replacing typically 3 IC by 1 MagniV reduces assembly and test cost while quality improves

Reduced Bill Of Material (BOM)

Fewer components to purchase, handle, store and qualify

Simplified motor control that speeds up time-to-market "'
Save up to 6 months on development, validation and 1SO26262 implementation
 Abstract the complexity of 3-phase motor control software development '

 Production ready Automotive quality SW and Tools ' I '

» SafeAssure program

- freesca,e . External Use | 6




S12VR Family

S12 CPU with an integrated Voltage
regulator, LIN physical layer and HS/LS-
drivers for Relay-driven Windowlift-motor

Z “freescale ... .. 8



DC Motors

Relay-driven
DC-motor

FET-driven
DC-motor

Antipinch

No
Antipinch

driver door

N

.

Antipinch

No
Antipinch

passenger door

N
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S12VR — Key Features

LIN Physical
Layer

LIN2.2 and SAE
J2602 compliant

+/- 8kV ESD
capability
SCl1 SCI 0
SPI
G Win
P BDM KWU Wdog
I TIM 16b
O  4ch
PWM 8ch 8b
or 4ch 16b
-vVdd

4 High Voltage
Inputs

12V Inputs for
Switch Monitoring
Routable to ADC

External Supply

5V / 20mA switchable for
local (same PCB), over
current protected.

Eg. supplying Hallsensors

L £
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Pierce Temp 10-Bit
Osc. Sense ADC
RCosc.
+/-1.3% =

S12 25MHz Bus

2 Low Side
Drivers

48-64kB
Flash (ECC)

512B
EEPROM
(ECC)

2 kB
RAM

5V Analogue
Components

Digital
Components

MCU Core High-Voltage
and Memories Components

Up to 2 HS drivers
For LED and Switch

supply

2 Low-Side Drivers
Protected LS Drivers to
drive relays directly

Voltage Regulator
5V/70mA for the whole
system

Vbat and Vsup sense
Supply sense before and
after protection diode



S12VR (Tomar) — Details

L

Z “freescale

2 UARTs

One linked to LIN Phy, 2,4
as reardoor communication
or independ. Test Intf.

SPI
As alternative test Interf.

Up to 16 Wakeup pins
Combined with Analog
Input pins and HV pins

4ch 16bit Timer
Hall inputs, SW timing

8ch PWM
Routable to HS and LS
outputs, for LED lighting

External Supply

5V / 20mA switchable for
local (same PCB), over
current protected.

Eg. supplying Hallsensors

External Use

LIN Physical
Layer

LIN2.2 and SAE
J2602 compliant
+/- 8kV ESD
capability

SCI1

SPI
G Win
P BDM KWU Wdog
———L TIM 16b
O  4ch
PWM 8ch 8b
/ or 4ch 16b
#
-vdd

4 High Voltage
Inputs

12V Inputs for
Switch Monitoring
Routable to ADC

11

S12 CPU
16-bit,
compatible with
S12G Family
and existing SiP
Solutions.

Pierce,
Os¢

RCosc.

+/-1.3% PLL

48-64kB
Flash (ECC)

512B
EEPROM
(ECC)

EEPROM
512B EEPROM,
4 byte eraseable

On chip RC
OSC

factory-
trimmed to +/-
1.3% , meets
LIN -needs

10-Bit

Temp
Sense ADC 7

2 Low Side :
Drivers

Flexible Flash
Options

48kB or 64kB
Flash version

5V Analogue
Components

Digital
Components

MCU Core High-Voltage
and Memories Components

ADC - up to 6 ext. Ch.
+4 int. channels for temp
sense, supply monitors, HV
inputs, internal ref Voltages

Up to 2 HS drivers
For LED and Switch

supply

2 Low-Side Drivers
Protected LS Drivers to
drive relays directly

Voltage Regulator
5V/70mA for the whole
system

Vbat and Vsup sense
Supply sense before and
after protection diode

Packaging Options
32LQFP and 48LQFP



Window Lift with S12VR

5V Analogue
Components

Digital
Components

MCU Core High-Voltage
and Memories Components

LIN
-‘L ,__T_, K — Vbat
‘ W I
== 2 @ —
5 x z %
g S i =
Switches L
. HVIO B 3
[ = ——— LIN
i [ | —
i E%—o — HVI1 8
:/:% ——HVi2 g | SCI0 -Srempe Low S R (S %
— HVI3 ens Side
LJ?B i B - - —_—
Slz Relay _____
Indicator A Driver "
'—JE-D — HSO gy EEPROM VDD
= Hall
& 10C Hallout a
KWU IRC PLL TIM [ aloutisensor
10C J_
®@programming——~——@ BDM Ext. Osc 10bit
@ Connector
sci RTI PBWPI:/I
® Altern. C
@ SPI&UART
® based Test — @ SPI Ccop

@ Connector

Pinout representing functionality,
Physical pins location is not correct
-
e 2
o "
Z " freescale
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MagniV Product positioning

e MM912H634 N\

a MM912G634 N\

LIN-PHY 48K Flash
2HSD/2LSD 2K RAM

6 HV Inputs
518V Hall Sup.

\_ 48 LQFP-EP -/

46 HV Inputs”
518V Hall Sup.

\ 48 LQFP-EP* /
a MM912F634 N\

4 S12VR N\
12V-Vreg

48-64K Flash*

LIN-PHY
2HSD /2 LSD

2K RAM
4 HV Inputs 512 EEPROM

518V Hall Sup.

48 LQFP-EP*
S12VH 5V Hall Supply Additional SCI k Q /

Application Performance

12y vieq N i
LIN-PHY 16-64K Flash*
1HSD /2 LSD 2K RAM e\ At

Digital 5V Analogue

2-4 HV Inputs 128-512B EE Components Components
5V Hall Supply Additional SCI MCU Core High-Voltage
and Memories Components

32 LQFP

Z " freescale” ..... *In Option



S12VR
Development Tools and Enablement

HARDWARE:
S12VR64EVB: S12VR Evaluation Board ($149,-)
USBMULTILINKBDM: In-Circuit Debugger/Programmer

COMPILER, DEBUGGER:

CW_V5.1HCS12 VR64SP: CodeWarrior for HCS12(X) v5.1 VR64
Service Pack

ZAP 6812 ICD: Cosmic ZAP HCS12 BDM Debugger.

Not needed
with EVB

APPLICATION NOTE, REFERENCE DESIGN, MIDDLEWARE:
AN4540 Comparison Between the MC9S12VR and MM912 634

- AN4650 Functional Differences between Tomar 2.1 (2NO5E) & Tomar 3
(ON59H)

Anti-Pinch Window Lift Reference Design

http://mww.freescale.com/webapp/sps/site/prod_summary.jsp?code=RD
S12VR

G l
FSL LIN 2.1 DRIVER: LIN 2.1/J2602 Driver N_[E\. o

TRAINING:
AN4448: MC9S12VR Family Demonstration Lab Training

S12 MagniV Mixed-Signal Microcontroller Introduction: Overview on
S12-MagniV family, including S12VR64 introduction

http://www.youtube.com/watch?v=dCnc7X9mptc&feature=player embe
dded
- e

L 4
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http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=S12VR64EVB&parentCode=S12VR&fpsp=1&nodeId=0162468636C35E
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=USBMULTILINKBDM&parentCode=S12VR&fpsp=1&nodeId=0162468636C35E
http://cache.freescale.com/lgfiles/updates/CWHC12/CW12_V5_1_HCS12_VR64_SP.exe?fpsp=1
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=S12VR&fpsp=1&tab=Design_Tools_Tab
http://cache.freescale.com/files/microcontrollers/doc/app_note/AN4540.pdf?fpsp=1&WT_TYPE=Application Notes&WT_VENDOR=FREESCALE&WT_FILE_FORMAT=pdf&WT_ASSET=Documentation
http://cache.freescale.com/files/microcontrollers/doc/app_note/AN4540.pdf?fpsp=1&WT_TYPE=Application Notes&WT_VENDOR=FREESCALE&WT_FILE_FORMAT=pdf&WT_ASSET=Documentation
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=RDS12VR
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=S12VR&fpsp=1&tab=Design_Tools_Tab
http://cache.freescale.com/files/microcontrollers/doc/app_note/AN4448.pdf?fpsp=1&WT_TYPE=Application Notes&WT_VENDOR=FREESCALE&WT_FILE_FORMAT=pdf&WT_ASSET=Documentation
http://www.freescale.com/webapp/sps/site/training_information.jsp?code=WBNR_MAGNIV
http://www.youtube.com/watch?v=dCnc7X9mptc&feature=player_embedded

S12ZVM Family

16-bit MCU with 12/5V voltage regulator, LIN
physical layer, and MOSFET pre-drivers for DC
and BLDC motors

Z “freescale ... .. | 15



El. Motor categories

Relay-driven

DC-motors

H-Bridge driven
DC-motors

Brushless DC
Motors

S12ZVM-target area

Permanent Magnet
synchronous

i1

Mechanical
construction
Current conducted coils in stator generate changing magnetic flux
Magnetic poles in rotor generated by current cunducted coll vector
Commutation Electronic Commutation takes place in the stator
& Control Mechanical Commutation 6-step / Block Commutation Sinusoidal / Vector control

Technique

By brushes in the rotor

To produce trapezoidal
Phase voltage

To produce
Sinusoidal Phase voltage

-Fm Lowest cost

no mechanical component
(reliability, electrification)
No Relay noise

PWM speed regulation

High Efficiency
Power to weight ratio
Reliability

Noise

Best noise behavior

High speed & precision
Highest efficiency&torque
Power to weight ratio

L £
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Powered S12ZVML/C
Liftgate

200+W
motors

Cooling Fan

50-200W
motors

Reduced
GDU drive

: - freesca,e . External Use | 17



S12ZVML —Key

6-ch PMF

15bit PWM for motor
control with dead time,
fault mgmt, etc...

External Supply

5V / 20mA switchable for
local (same PCB), over
current protected.

Eg. supplying Hallsensors

L

Z “freescale’

Features

LIN Physical
Layer

LIN2.2 and SAE
J2602 compliant
+/- 8kV ESD
capability

SCI1 SClo
SPI  MSCAN
5 Bbc WU wdog
I TIM 16b
O  4ch
6ch PMF  2ch
| —"(PWM) TU
Avdd
4
Programmable
triggering unit.
Triggering
ADC/PWM

External Use 18

S12Z CPU

16-bit, 32-bit MAC,
linear addressing
Harvard architech
compatible within
S12 MagniV

Pierce
Osc.

S127Z 50MHz Bus

32-128 KB
Flash (ECC)

Current Sense
(2 x Op-Amp)

Temp 12-Bit

GDU 6¢h
MOS-FET-Predriver

Charge Pump

5V Analogue
Components

Digital
Components

MCU Core High-Voltage
and Memories Components

2 X 12-bit ADC modules
Simultaneous measurement
5+4ch external. Plus 8ch
internally with DMA

6-ch GDU
100-150nC total Gate charge
3-phase bridge predriver

Charge Pump

To support reverse battery
protection and boostrap
assist for 100% duty-cycle

Vsup sense
Monitoring supply voltage

Voltage Regulator
Operating on car-battery

2xX Op-Amp for current
measurement / sensing

Packaging Options
64LQFP-EP

AEC-Q100 Grade O
Qual‘ed up to 150°C Ta



S12ZVML (LIN Version) — Details

2 UARTs

One linked to LIN Phy, 2,4

as independant Test Intf.

SPI

- As alternative test Interf

- Or for peripherals
(sensors, ...)

MSCAN 2.0A/B

Up to 18 Wakeup pins
Combined with Analog
Input pins

Timer module
- 4ch / 16Bit

6-ch PMF

15bit PWM for motor
control with dead time,
fault mgmt, etc...

External Supply

5V / 20mA switchable for
local (same PCB), over
current protected.

Eg. supplying Hallsensors

“freescale’

LIN Physical
Layer

LIN2.2 and SAE
J2602 compliant
+/- 8kV ESD
capability

SCI 0

MSCAN
G BDM Win
p BDC KUY wdog
| TIM16b
O 4ch
6¢ch PMF 2ch
/PWM)

TU
Vdd \
PTU

Programmable
triggering unit.
Triggering
ADC/PWM

External Use 19

S127Z CPU

linear addressing
Harvard architech
compatible within
S12 MagniV

Pierce
Osc/

32-128 KB
Flash (ECC)

EEPROM
512 Byte
EEPROM,
4 byte
eraseable

16-bit, 32-bit MAC,

On chip RC
OSC

factory-
trimmed to +/-
1.3% , meets
LIN -needs

12-Bit
ADC
12-Bit
ADC

Temp
Sense

GDU 6¢h

MOS-FET-Predriver

Charge Pump

70mA total supply

Flexible Flash
Options
32/64/128kB
Flash versions

5V Analogue
Components

Digital
Components

MCU Core High-Voltage
and Memories Components

2 X 12-bit ADC modules
Simultaneous measurement
5+4ch external. Plus 8ch
internally with DMA

6-ch GDU
100-150nC total Gate charge
3-phase bridge predriver

Charge Pump

To support reverse battery
protection and boostrap
assist for 100% duty-cycle

Vsup sense
Monitoring supply voltage

Voltage Regulator
Operating on car-battery

2xX Op-Amp for current
measurement / sensing

Packaging Options
64LQFP-EP

AEC-Q100 Grade O
Qual‘ed up to 150°C Ta



S12ZVMC (CAN Version) — Details

2 UARTs

One linked to LIN Phy, 2,4

as independent Test Intf.

SPI

- As alternative test Interf

- Or for peripherals
(sensors, ...)

MSCAN 2.0A/B

Up to 18 Wakeup pins
Combined with Analog
Input pins

Timer module
- 4ch / 16Bit

6-ch PMF

15bit PWM for motor
control with dead time,
fault mgmt, etc...

External Supply

5V / 20mA switchable for
local (same PCB), over
current protected.

Eg. supplying Hallsensors

“freescale’

2nd 5V Vreg
For supplying an
external CAN-
PHY
independant from
main Vreg

SCI 0

MSCAN
G BDM Win
p BDC KUY wdog
| TIM16b
O 4ch
6¢ch PMF 2ch
/PWM)

TU
Vdd \
PTU

Programmable
triggering unit.
Triggering
ADC/PWM

External Use 20

S127Z CPU

linear addressing
Harvard architech
compatible within
S12 MagniV

64-128 KB
Flash (ECC)

EEPROM
512 Byte
EEPROM,
4 byte
eraseable

16-bit, 32-bit MAC,

On chip RC
OSC

factory-
trimmed to +/-
1.3% , meets
LIN -needs

12-Bit
ADC
12-Bit
ADC

Temp
Sense

GDU 6¢h

MOS-FET-Predriver

Charge Pump

70mA total supply

Flexible Flash
Options
64/128kB Flash
versions

5V Analogue
Components

Digital
Components

MCU Core High-Voltage
and Memories Components

2 X 12-bit ADC modules
Simultaneous measurement
5+4ch external. Plus 8ch
internally with DMA

6-ch GDU
100-150nC total Gate charge
3-phase bridge predriver

Charge Pump

To support reverse battery
protection and boostrap
assist for 100% duty-cycle

Vsup sense
Monitoring supply voltage

Voltage Regulator
Operating on car-battery

2xX Op-Amp for current
measurement / sensing

Packaging Options
64LQFP-EP

AEC-Q100 Grade O
Qual‘ed up to 150°C Ta



S127VM32/16 (PWM version) — in Definition

2 UARTs
One linked to HV PHY, 2,
as independant Test Intf.

SPI

- As alternative test Interf

- Or for peripherals
(sensors, ...)

Up to 18 Wakeup pins
Combined with Analog
Input pins

Timer module
- 4ch / 16Bit

6-ch PMF

15bit PWM for motor
control with dead time,
fault mgmt, etc...

External Supply

5V / 20mA switchable for
local (same PCB), over
current protected.

Eg. supplying Hallsensors

“freescale’

HV Phy

Allows control through
12V PWM. Can be
used for LIN boot
during development

and reprogramming

Cl1\ SCIO
SPI
G BDM win
p BDC KUY wdog
| TIM16b
O 4ch
6ch PMF 2ch
/PWM)

TU
-Vdd \
PTU

Programmable
triggering unit.
Triggering
ADC/PWM

External Use

21

S127Z CPU

16-bit, 32-bit MAC,

linear addressing
Harvard architech
compatible within
S12 MagniV

Pierce

16 - 32 KB
Flash (ECC)

EEPROM
128 Byte
EEPROM,
4 byte
eraseable

On chip RC
OSC

factory-
trimmed to +/-
1.3%

Temp 12-Bit

Sense

Bootstrap Diodes

GDU 6¢h
MOS-FET-Predriver

Charge Pump

70mA total supply

Flexible Flash
Options
16/32kB Flash
versions

5V Analogue
Components

Digital
Components

MCU Core High-Voltage
and Memories Components

2 X 12-bit ADC modules
Simultaneous measurement
5+4ch external. Plus 8ch
internally with DMA

Bootstrap Diodes
3x Bootstrap diodes
integrated

6-ch GDU
50-80nC total Gate charge
3-phase bridge predriver

Charge Pump

To support reverse battery
protection and boostrap
assist for 100% duty-cycle

Vsup sense
Monitoring supply voltage

Voltage Regulator
Operating on car-battery

2xX Op-Amp for current
measurement / sensing

Packaging Options
64LQFP-EP, 48LQFP-EP

AEC-Q100 Grade O
Qual‘ed up to 150°C Ta



S12ZVM32/16 Feature enhancement

- Feature enhancement since Concept
Pierce Temp 12-Bit
Osc. Sense ADC

- HVI to HV PHY: Allows control of S12ZVM — T 1 ——
directly through 12V PWM command also ' ADC

allows error/ack response > SootaR Biodes
G BDM KWU Win 32KB GDU 6c¢ch
p BDC Wdog Flash (ECC) MOS-FET-Predriver

- Bootstrap Diodes: Added diodes internally P
to charge the external bootstrap capacitors. = © " 4ch i g
6ch PMF  2ch Ecc) | (Eco)
PWM PTU sense
- 4K RAM: Increased RAM from 2K to 4K. To o —

E-Vvdd (2 x Op-Amp)

help write structured code
- 128B EEPROM: Added 128B EEPROM

- SCI: Added additional SCI to emulate LIN
over HV PHY

- 48LQFP-EP: Added additional package
with smaller body size (7mm x 7mm). ldeal
for smaller motors

L £
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Single Shunt Implementation on S12ZVM

- Single Shunt application requires
- Double switching capable PWM module
- Synchronization between PWM and ADC
- Fast ADC sample & conversion
- Low Slew Rate of Op Amp

- Core Performance

- Flash/Ram to host the algorithm

- S12ZVM has all the key features required
- Fast ADC, trigger-able for synch with PWM
- PWM with double switching capability
- High performance S12Z core
- Enough RAM: 4K RAM for 32K Flash part
- Reference software library
- 48LQFP-EP for PCB size reduction

L £

Z “freescale’
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Firorra

G

|
(0]

SCI1

SISO\ S127 50MHz Bus Bootstrap Diodes

Win
b BDC KWU wdog

BDM

TIM 16b
4ch

SCI0

5ch PMH

(PWM)

2ch
PTU

1#
EVvdd

Pierce Temp 12-Bit

Osc. Sense LADC
RCosc. 12-Bit
+/-1.3% L LADC

16-128 KB GDU 6¢ch
Flash (ECC) MOS-FET-Predriver
512B 2-8kB Charge Pump

EEPROM RAM

sense
Current Sense
(2 x Op-Amp) |




HV PHY on S12ZVM 1%[

- Allows control of S12ZVM directly through 12V S12ZVM
12V PWM command

TIM/
SCI

- Can respond on error / acknowledgement [
through open drain mechanism

SCI/
GPIO

- Integrates the signal conditioning logic of
12V PWM control signal

- Can emulate LIN PHY for development
purpose, providing unified development
process between S12ZVM32 & S12ZVML
family

- Supports field re-flashing using LIN boot

L £
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S12ZVM Family Feature Set Summary

Flash /RAM Size 128 /8 KB 64 /4 KB 32/4 KB 16 /2 KB

Product Name S12ZVML1281S12ZVMC128| S12ZVML64 |S12ZVMC64 | S12ZVML32 | S12ZVM32 | S12ZVM32 | S12ZVM16 | S12ZVM16

Package 64LQFP-EP 64LQFP-EP 64LQFP-EP 64LQFP-EP 64LQFP-EP 64LQFP-EP 48LQFP-EP 64LQFP-EP 48LQFP-EP
EEPROM (bytes) 512 512 512 512 512 128 128 128 128
PHY LIN 0 LIN 0 LIN HV HV HV HV
2 VREG 0 1 0 1 0 0 0 0 0
GDU (HS/ LS) 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3
Bootstrap Diodes 0 0 0 0 0 3 3 3 3
Op Amp 2 2 2 2 2 2 1 2 1
ADC (ext. channels) 4+5 4+5 4+5 4+5 4+5 4+5 1+3 4+5 1+3
MSCAN 1 1 1 1 1 0 0 0 0
SCI 2 2 2 2 2 2 1 2 1
SPI 1 1 1 1 1 1 0 1 0
TIM IC/OC channels 4 4 4 4 4 4 3 4 3

External FET

Nominal Total Gate 100-150 100-150 100-150 100-150 100-150 50-80 50-80 50-80 50-80
Charge (nC)
Package Size 10mm x 10mm 10mm x 10mm 10mm x 10mm 10mm X 10mm 10mm x 10mm 10mm x 10mm 7mm x 7mm 10mm X 10mm 7mm X 7mm

A Emulated by Emulated by
amples availability Now Now Now Now Now S127VMLxxX Q3 2015 S127VMLXXX Q3 2015

Q1 2014 Q1 2014 Q1 2014 Q1 2014 Q1 2014 Q1 2016 Q3 2016 Q1 2016 Q3 2016



S12ZVM W-Temp vs M-temp Option

Ordering part number S912ZVML12F1IMKH S912ZVML12F1WKH
AEC Qualification Level Grade 1 Grade O

Max Ambient Temperature (Ta) 125C 150C

Max Junction Temperature (T)) 150C 175C

Max CPU speed* 50MHz 40MHz

Price adder vs V-Temp (Ta=-40/+105C) 5% 15%

*Note: See reference manual for details for other parameter spec relaxations

L
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Implementation of Grade 0 (W-temp) for S12ZVM

- Logic synthesis
performed at Tj=150C
and 50MHz (M-temp)

- Simulation at Tj=175C to
confirm enough margin
at 40MHz bus speed (W-
temp)

- Electrical specification
relaxations for some
parameters based on
simulation — see
reference manual

External Use 27

- Extensive characterization

at Tj=175C and Tj=150C to
validate specification
relaxation and set test
limits (ex: higher NVM
stress tests per Grade O
mission profile)

- Same wafer manufacturing

process for both M and W
parts, no wafer screening

- Same package BOM for M

and W parts, certified for
Grade 0.

- Same test flow and

temperature points for
cold (-40C) and hot
(+1500)

- Different test limits

between M and W parts
based on
characterization data and
spec relaxations



S12ZVM Ecosystem — The Complete Solution

Customer Application Software

MC ToolBox: SUEEI S TER MC Dev Kit

: ) : -Graphical User
Rapid prototyping with Interface Reference

Matlab Simulink : Software
-Instrumentation

LIN Drivers
NVM Drivers
CAN/LIN Stack

Math and Motor Control Libraries:

- Standard optimized math functions and motor control algorithms
- Includes Matlab Simulink Models Autosar OS

p/l( Compiler and Debugger % Graphical Init Tool

micro

7 SYSTEM LAUTERBACH ‘ CodeWarrior Processor Expert

Hardware (Evaluation board, target application)

FSL production FSL enablement 3rd Party production
Software Software Software

Z “freescale ...




Development Tools Ecosystem

Compilers
- CodeWarrior S12Z7 rev. 10.3 and newer
- Cosmic

IDE

- CodeWarrior 10.3
- Cosmic Zap

- Eclipse

Programmers
- P&E PROGS12Z
- Cyclone Pro Programmer

Debugger

- CW & P&E S12Z Debugger
- Cosmic Zap Debugger

- ISYSTEM winIDEA

Support Tools:
- Make utility — cygwin

- FreeMASTER run time debugger and for
instrumentation/calibration

L
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http://www.eclipse.org/
http://www.eclipse.org/

S12ZVM Hardware Tools Overview

Purpose

HW Features

Software Package

Avalilability

Partnumbers

Price

Evaluation Board

Evaluation and software
development for either
CAN or LIN target device

- LIN and CAN interfaces
- Onboard BDM-to-USB
- SCI-to-USB interface
for Freemaster

- Hall sensor interface

- Resolver interface

- 6 N-channel FET with
10-15A drive capability

MTRCKTSBNZVM128 SW

Motor Control
Development Kit

oy

Spin a BLDC motors
within minutes, for demo
and training purposes

- S12ZVML12EVBLIN
with pre-programmed
S12ZVML128 part

- BLDC motor with Hall-
effect sensors mounted
on plexiglas

- PMSM version will
also be available

MTRCKTSBNZVM128 SW

Mini Eval Board

At

Low cost and small 5x9cm
board for evaluation and
training purposes.

- S127ZVML128 part soldered
- LIN connector

- Onboard BDM-to-USB
debug interface

- 6 N-channel FET with 5-8A
drive capability

MTRCKTSBNZVM128 SW

Prototypes now
(XS12ZVMx12EVB)

S12ZVML12EVBLIN
S12ZVML12EVBCAN

$349

Now for BLDC
e/o Q1 14 for PMSM

MTRCKTSBNZVM128

www.freescale.com/AutoMCDevKits

Orderable in March 14
First shipments mid April 14

S12ZVML-MINIBRD
www.freescale.com/S12ZVML-MINIBRD

$789

$69


http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=MTRCKTSBNZVM128&fpsp=1&tab=Design_Tools_Tab
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=MTRCKTSBNZVM128&fpsp=1&tab=Design_Tools_Tab
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=MTRCKTSBNZVM128&fpsp=1&tab=Design_Tools_Tab
http://www.freescale.com/AutoMCDevKits
http://www.freescale.com/S12ZVML-MINIBRD

Operating Voltage Ranges

Without Boost With Boost
Vsup MCU MCU

Z “freescale ... =




S12ZVML Application Schematic

VBAT
+11V
259
¢ 22
aes m
xTAL @  Ext Osc ]
eTAL @ Vregs (5V VDD, VLS, VDD sensor) lﬁl—& to-K]
ormso @ 0 @ cP I \
1o/ mos| i +11V
lo/scLK . Ebz?z J_U—OV AMRsin
oo : Wdog 12&55 Charge Pump : Jase VHD MRcos
Hall
10/ TXDO [ G l SPI Ve I I allout
io/kweo @ | P HD .
o/kwp1 @ | | Ii 8 kB RAM - === AMR/
ionoco @ | O SCI i HGO | [ GMR/
lo1oc1 @ GDU @ HG1 [ ‘ Hall
onoc2 @ TIM 4ch/16b EERNWATEN m He2 Sensor
EEPROM @ Hso
l MSCAN LIN E e @ Hst / M
Physical H-Bridge HS2 \
Hallout e Predriver -
avo 3 @  Dual 12bit ADC PMF Interface @ Lo0 E% 7JE35 |
_ANO4 @B 5+4ch. Ext. | PTU  6-ch @ LGl \ T
ANL CE e PWM Current Sense LG2
o 2 x Op-A .0
(2 x Op-Amp) Lo
| 8 3 . LS2
AMRcos g § & = =
AMRsin 2 5 s i Lj [Jshunt1
- - -
bl Optional Lj —
[JShuntO
Integrated inside — il o=
S12ZVM32/16
-
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Control Loop with Minimal CPU Intervention

- One control cycle can be a PWM cycle or a number of PWM cycles.

~ ~ ~

Trigger RAM Command Result
List List List

(<=64) [ (<=64)

Commutation(Abort)/ Command
Restart Compare Value

onversion Result

PMF
Py PWM reload

VLU  Abort Program
mable Sensor

With Fault
Protection

Trigger/Next

Digital
Converter

Restart

Fault Inputs

GDU

PWM signals Gatﬁn[i)tfiVe Motor

L
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S12ZVM for BLDC/PMSM Fuel Pumps

> \ CAN/LIN/PWM

R

S12ZVM Key Features for Fuel Pumps

v' Smallest form factor with MCU + analog
integration

v" Full operation through cranking pulse
down to Vsup=3.5V including gate driver.

v CAN, LIN or PWM communication to

acm main ECU.

~1%1n
v’ Scalability from 16K to 128K depending
on pump functionality (including or not tank
level sensors or other functions).

: - freescale . External Use 34



S12ZVM Features and Benefits

<

Single chip MCU + GDU + VREG + LIN/HV phy +
op-amp + Bootstrap diodes

S127 Core at 50MHz bus

Dual list based ADC, PMF and PTU combination

GDU with internal phase voltage feedback with
comparators

Optional boost option for operation at Vsup=3.5V

Charge pump (with optional external components)

EVDD switched 5V output over-current protected

Up to 128K Flash and 512byte EEPROM

Full enablement from Math and Motor Control
Libraries to configuration and instrumentation tools

Physical footprint, manufacturing cost savings (smalller PCB, fewer
IC to pick and place, and test). Fewer solder joints through internal
connections.

Enables Field Oriented Control sensorless speed and torque control
with 100usec control loop and 30% CPU headroom

The 2 A/D Converters can convert input signals simultaneously in
the order defined by the command queue and store results into
RAM via DMA. The Programmable Trigger Unit (PTU) synchronizes
conversion sequences with the PMW Module (PMF) for maximum
precision and minimum CPU loading.

No external components required for back-EMF sensing. The 3
phase voltages are fed back to ADC internally, alternatively 3
comparators can be used for back-EMF zero-crossing detection.

Allows the entire system MCU + GDU to operate down to very low
battery voltage levels during the vehicle cranking phase

Keeps 100% duty-cycle on NMOS FET used as high-side switches,
and also keeps the reverse battery protection NMOS on.

Can power off-board 5V sensors up to 20mA and turn them off to
save power if required.

Allows the use of LIN or CAN stacks along with Autosar OS and
leave enough headroom for the application while frequently updated
data can be stored in true EEPROM.

Allows less experienced engineers to get up and running extremely
quickly and everybody to go into production faster




S12ZVM Summary : Simplify Your Design

Minimized system cost : Small PCB,
Minimum external components

O Scalable approach (memory, boost,
bypass, communication interface )

sl O CPU offloaded from motor control
timing tasks due to autonomous motor
control peripherals

O Complete software and hardware
reference design for faster development
cycle and robust solution

L
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S12ZVL Family

4
)

General Purpose S12 MagniV 16-bit MCU with
12/5V voltage regulator, LIN-physical layer

Z “freescale ... .. | 37



S12ZVL — Key Features

SPI, lIC
Serial link to other Ics,
€.g Sensors,...

NGPIO
1-3# 5V / 25mA sink
Eg. for RGB-LED

External Supply

5V / 20mA switchable for
local (same PCB), over
current protected

L £

Z “freescale’

LIN Physical
Layer

LIN2.2 and SAE
J2602 compliant
+/- 8kV ESD
capability

Cl1

SPI IC
G BDM
p BDC KUY wdog
I TIM 16b
O 6+2ch
PWM 8ch 8b
or 4ch 16b

igh Voltage
Input

12V Input for
Switch Monitoring
Routable to ADC

External Use 38

SCI 0

Win

1-3#
ﬁi—/ﬁdd/ NGPIO

Pierce
Osc.

RCosc.
+/-1.3%

PLL

S127Z 32MHz Bus

8-32KB
Flash (ECC)

1288
EEPROM
(ECC)

|

10-Bit
ADC

Temp
Sense

70, or up to 170mA
with ext. Ballast

5V Analogue
Components

Digital
Components

MCU Core High-Voltage
and Memories Components

Voltage Regulator
5V/70mA total supply or
170mA with external ballast
for more current and lower
power dissipation

Vsup sense

Monitoring supply voltage
(sense after protection
diode)

Packaging Options
32-LQFP and 48-LQFP
32-QFN 5x5mm



S12ZVL - Details

L

2 UARTs
One linked to LIN Phy, 2,4
as independant Test Intf.

SPI, lIC
Serial link to other Ics,
€.g Sensors,...

Up to 23 Wakeup pins
Combined with Analog
Input pins and HV pins

2 Timer modules
- 6¢h / 16Bit
- 2ch/ 16 Bit

8ch PWM
Configurable to 8ch / 8Bit
or 4ch / 16Bit

NGPIO
1-3# 5V / 25mA sink
Eg. for RGB-LED

External Supply

5V / 20mA switchable for
local (same PCB), over
current protected

Z “freescale

LIN Physical
Layer

LIN2.2 and SAE
J2602 compliant

SPI 1C
G BDM Win
\BDC KWU wdog
I TIM 16b
O 6+2ch
PWM 8ch 8b
or 4ch 16b
1-3#
E;vdd NGPIO
igh Voltage
Input

12V Input for
Switch Monitoring
Routable to ADC

External Use 39

S12Z CPU

16-bit, 32b MAC,
linear addressing
Harvard architec.

+/- 8kV ESD compatible
capability within MagniV
Pierce
Os¢/
RCosc.
Cl1 +-1.3% PLL

8-32KB
Flash (ECC)

HV Input

EEPROM
128B
EEPROM,
4 byte
eraseable

On chip RC
OSsC

factory-
trimmed to +/-
1.3% , meets

LIN -needs
Temp 10-Bit
Sense ADC

70, or up to 170mA
with ext. Ballast

Flexible
Flash
Options
8/16/32kB
Flash version

5V Analogue
Components

Digital
Components

MCU Core High-Voltage
and Memories Components

ADC - up to 10 ext. Ch.
+7 int. channels for temp
sense, supply monitors, HV
inputs, internal ref Voltages
ADC can directly write to
RAM (DMA)

Voltage Regulator
5V/70mA total supply or
170mA with external ballast
for more current and lower
power dissipation

Vsup sense

Monitoring supply voltage
(sense after protection
diode)

Packaging Options
32-LQFP and 48-LQFP
32-QFN 5x5mm



S127ZVL Family Feature Set Summary

Flash memory (ECC) 32/16/8 kB 32/16 kB
EEPROM (ECC) 128B

RAM (ECC) 1kB

SCI/SPI/1IC 2/1/1

LIN-PHY 1

HVI 1

V reg 12V/70mA; extendable to 170mA with ext. Ballast
Timer 6¢ch + 2ch (16 Bit)

PWM 8ch 8 Bit (or 4ch 16Bit)

ADC 10ch 10Bit 6¢ch 10Bit

evdd (5V/20mA) 1ch (source)

N-GPIOs (5V / 25mA) 3ch (sink) 1ch (sink) 3ch (sink)
Temperature options C/VIM

- .Q
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S12ZVL Features and Benefits

S127 core, 32 MHz Bus improved code-efficiency & core performance versus 8Bit
competitors

8 KB to 32 KB flash Scalable Flash options with 10k W/E-cycles

Up to 128 Bytes EEPROM Easier to use interface over data flash with a 4B erasable page

all memories (Flash, RAM, EEPROM) with ECC; Error code correction (ECC) provides high reliability;

Designed after 1ISO26262 (ASIL A) requirements easing customers certification by providing FMEDA & safety-guide
Operates directly from car battery without the need for extra

Built-in automotive voltage regulator operating between 3.5 BVelie=te[=Ng=le U] 1ol gRs=\V [a[o R 2I@1 28 oo =170 KSj o= (ol =88 2 o1 (o | SRR N0 (o1 g 01 1Y/

and 40 V design issues, such as double battery, crank voltage and load

dump conditions

No need for an external LIN physical layer device, saving space
Built-in LIN physical layer and design time. Meets automotive OEM specifications for LIN
conformance and EMC requirements

EVDD able to supply 5V/20 mA off chip; N-GPIO able to sink up
ST, to 3 x 25 mA off chip (useful for RGB-LED-drive)

Protected 12V input (HVI) Allows automotive battecg ;;/;Jtlytiﬁ?ye)-level inputs (with ADC-

Due to accurate on-chip clock generation, LIN communication can
On-chip RC oscillator trimmed to 1.3% tolerance be done without external crystal or resonator and without the need
of SW-intense synchronization

L
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Target Applications

LIN-Sensors

Product Function

» Hooking up sensors into
automotive LIN-Network
(with signal pre-
conditioning

Market Requirements

» LIN-PHY, 12V-Vreg, MCU
« Small formfactor (QFN)

* ADC, SPI

L

Z “freescale’

External Use
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LIN-switchpanels

Product Function

» Reading multiple switch-
positions and feeding into
LIN-network

Market Requirements

* LIN-PHY, 12V-Vreg, MCU
* Multiple GPIOs

« ADC

LIN-Actuator

Product Function

« Converting LIN-
command into an activity
(eg driving LEDs)

Market Requirements

* LIN-PHY, 12V-Vreg, MCU

* Drivers (3x25mA drive
strength in case of RGB-
LED)

« ADC



Switch Panel with S12ZVL

LIN Bus
Pierce
Osc.
RCosc.
SCI 1 SCI 0 +/-1.3% PLL
SPI 11C S127 32MHz Bus
G BDM Win 8-32KB
p BDC WY wdog I EES)
I TIM 16b
O 6+2ch 1288
EEPROM
PWM 8ch 8b (ECC)
or 4ch 16b
1-3#
E- Vdd NGPIO AN UL

Temp 10-Bit
Sense ADC

70, or up to 170mA
with ext. Ballast

On-board § Off-board
Switches § Switches

“freescale’

External Use | 43

Backlight

Battery
Voltage

| Digital 5V Analogue
Components Components

MCU Core High-Voltage
and Memories Components



Intelligent Sensor Application

LIN Bus

SCI1 SCIo

SPI lIc S127Z 32MHz Bus

G BDM Win

Pierce
Osc.

RCosc.

+/-1.3% PLL

8-32KB

Temp 10-Bit
Sense ADC

5V Supply

p BDC KWU wdog Flash (ECC)
I TIM 16b
O 6+2ch L2l
EEPROM
PWM 8ch 8b (ECC)
or 4ch 16b
1# 1-3# HV | 70, or up to 170mA
E-vdd NGPIO nput with ext. Ballast
Automotive Voltage
R -
L 4
P & ™
Z " freescale Extemal Use | 44

| Digital 5V Analogue
Components Components

MCU Core High-Voltage
and Memories Components

http://www.bmw.com/com/en/insights/technology
/technology_guide/articles/rain_sensor.html



_Digital 5V Analogue
Components Components

LIN RGB application draft

LIN Master

Verpolschutz

VSUP
-
&

ADC
Flash 10bit

LIN Temp
.I SCl0 I Sense I_ [

EEPROM e 4

- PWM = %
3x16bit 5 -
GPIO IRC PLL v |
' [ ¥
BDM | Ext. Osc I COP I RTI Dame

L £
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S12ZVL Development Tools and Enablement

- - -

HARDWARE:

« X-TWR-S127VL32 & X-TRK-S12ZVL
(both available now, TRK will replace TWR, $99 each)

- TRK-S12ZVL : OOBE EVB (available for launch, $99)

« USBMULTILINKBDM: In-Circuit Debugger/Programmer
(available now)

Not needed
with EVB

COMPILER, DEBUGGER:
« CW V10.x: CodeWarrior for S12ZVL
- ZAP 6812 ICD: Cosmic ZAP HCS12 BDM Debugger.

APPLICATION NOTE, REFERENCE DESIGN, MIDDLEWARE:

- Reference Designs / Demos:
- Ultrasonic distance measurement (available for launch)
- LIN-RGB (LED) (available for launch)

« ESL _LIN 2.1 DRIVER: LIN 2.1/J2602 Driver (available now)

L
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http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=USBMULTILINKBDM&parentCode=S12VR&fpsp=1&nodeId=0162468636C35E
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=USBMULTILINKBDM&parentCode=S12VR&fpsp=1&nodeId=0162468636C35E
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=USBMULTILINKBDM&parentCode=S12VR&fpsp=1&nodeId=0162468636C35E
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=USBMULTILINKBDM&parentCode=S12VR&fpsp=1&nodeId=0162468636C35E
http://cache.freescale.com/lgfiles/updates/CWHC12/CW12_V5_1_HCS12_VR64_SP.exe?fpsp=1
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=S12VR&fpsp=1&tab=Design_Tools_Tab
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=RDS12VR
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=S12VR&fpsp=1&tab=Design_Tools_Tab

S12ZVC Family

General Purpose S12 MagniV 16-bit MCU with
12/5V voltage regulator, CAN-physical layer

Z “freescale ...



S12ZVCA (fully featured) — key/new features

L

MS-CAN 2.0A/B linked
to CAN Phy

SENT (tx)
Sent Transmitter Module

2 PWM modules
4ch/16bit 16ns resolution

2 Timer modules
4ch/16bit 16ns resolution

External Supply
5V / 20mA source;
Over current control

Z “freescale’

CAN Physical
Layer

G BDM Win
p BDC KUY wdog

I HR-PWM PWM
'O 4chl16b 4chi16b

HR-Tim  Tim
4c 8ch16b
1# 4 Open

E-vdd Drain

2 High Voltage
Inputs

12V Inputs for
Switch Monitoring
Routable to ADC

48

External Use

Pierce
Osc.

RCosc.

+/-1.3% PLL

S127Z 32MHz Bus

64-192kB
Flash (ECC)

Temp 12-Bit
Sense ADC 1

2ch ACMP
With 1x6-Bit-DAC

Vreg for CAN PHY
with ext. ballast
70, or up to 170mA

with ext. Ballast

5V Analogue
Components

Digital
Components

MCU Core High-Voltage
and Memories Components

12Bit ADC

up to 16 ext. Ch.

+8ch int. for temp sense, HV
inputs, monitoring. ADC can
directly write to RAM (DMA)

2 Analog Comparators
With DAC

2nd Voltage Regulator
For CAN-Phy-supply

Voltage Regulator
Operating on car-battery
70mA total supply or 170mA
with external ballast

Vsup sense

Monitoring supply voltage
(sense after protection
diode)

AEC-Q100 Grade 0
Qual‘ed up to 150°C Ta



Digital 5V Analogue

| HR-PWM PWM

Vreg for CAN Y

Components Components
. MCU Core High-Voltage
S12ZVCA (fully featured) — Details
MS-CAN 2.0A/B CAN Physical S12Z CPU On chip RC 12Bit ADC
linked to CAN Phy Layer 16-bit, 32b MAC, 0OSsC up to 16 ext. Ch.
linear addressing | factory- +8ch int. for temp sense, HV
Harvard architec. | trimmed to +/- inputs, monitoring. ADC can
SENT (tx) tibl 9 i i
Sent Transmitter Module compatidle 1.3% directly write to RAM (DMA)
within MagniV
2 Analog Comparators
2SCl, 2SPI, lIC With DAC
- Several serial comms Pierce Temp 12-Bit
- for peripherals, Osgd — 1 2nd Voltage Regulator
debugging, programming RCosc. 2ch ACMP e
+#13% T b with 1x6-Bit-DAC SO A Pl Sl
Up to 34 Wakeup pins Voltage Regulator
Combined with Analog . o ;
_ _ G BDM Win 64-192KB perating on car-battery
Input pins and HV pins p BDC K'Y wdog SN 2ee) 70maA total supply or 170mA

with external ballast

2 PWM modules
4ch/16bit 16ns resolution
4ch/16bit 32ns resolution 4c

O 4chi16b 4chil6b with ext. ballast

HR-Tim Tim
8ch16b

1# 4 Open
E-Vdd Drain

Vsup sense

Monitoring supply voltage
(sense after protection
diode)

70, or up to 170mA

2 HV Input with ext. Ballast

2 Timer modules
4ch/16bit 16ns resolution

i i Packaging Options
8ch/16bit 32ns resolution 2 High Voltage EEPROM Flexible 48-LQFgP-EgP p
Inputs 1-2kB Flash 64-LQFP-EP
External Supply 12V Inputs for EEPROM, Options
5V / 20mA source; Switch Monitoring 4 byte 64/128/192kB
Over current control Routable to ADC |  eraseable Flash version AEC-Q100 Grade 0
Qual‘ed up to 150°C Ta

L
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S12/7VC (reduced features) — Details

MS-CAN 2.0A/B
linked to CAN Phy

SENT (tx)
Sent Transmitter Module

2SCl, 2SPI, lIC

- Several serial comms

- for peripherals,
debugging, programming

Up to 34 Wakeup pins
Combined with Analog
Input pins and HV pins

2 PWM modules
4ch/16bit 16ns resolution
4ch/16bit 32ns resolution

2 Timer modules
4ch/16bit 16ns resolution
8ch/16bit 32ns resolution

External Supply
5V / 20mA source;
Over current control

L
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CAN Physical
Layer

G BDM Win
p BDC KU wdog

| HR-PWM PWM

O 4chi16b 4chil6b

HR-Tim Tim

4c 8chi16b
1# 4 Open

E-vdd Drain

2 High Voltage
Inputs

12V Inputs for
Switch Monitoring
Routable to ADC

S12Z CPU
16-bit, 32b MAC,
linear addressing
Harvard architec.
compatible
within MagniV

Pierce,
Os¢

RCosc.
+/-1.3%

PLL

64-192kB
Flash (ECC)

2 HV Input

EEPROM
1-2kB
EEPROM,
4 byte
eraseable

External Use 50

On chip RC
0OSC

factory-
trimmed to +/-
1.3%

Temp 10-Bit
Sense ADC

Vreg for CAN PHY
with ext. ballast

70, or up to 170mA
with ext. Ballast

Flexible
Flash
Options
64/128/192kB
Flash version

5V Analogue
Components

Digital
Components

MCU Core High-Voltage
and Memories Components

10Bit ADC

up to 16 ext. Ch.

+8ch int. for temp sense, HV
inputs, monitoring. ADC can
directly write to RAM (DMA)

2nd Voltage Regulator
For CAN-Phy-supply

Voltage Regulator
Operating on car-battery
70mA total supply or 170mA
with external ballast

Vsup sense

Monitoring supply voltage
(sense after protection
diode)

Packaging Options
48-LQFP-EP
64-LQFP-EP

AEC-Q100 Grade O
Qual‘ed up to 150°C Ta



S127ZVC Family Differences in Feature Set

64-LQFP-EP 48-LQFP-EP 64-LQFP-EP 48-LQFP-EP

Flash memory

192/128/96kB 64kB 192/128/96kB 64kB 192/128/96kB 64kB 192/128/96kB 64kB

(ECC)

EEPROM (ECC) 2kB 1kB 2kB 1kB 2kB 1kB 2kB 1kB
RAM (ECC) 8kB 4kB 8kB 4kB 8kB 4kB 8kB 4kB
CAN/SCI/SPI/IIC 1/2/2/1 1/2/2/1 1/1/1/1 1/1/1/1 1/2/2/1 1/2/2/1 1/1/1/1 1/1/1/1
SENT (TX) 1 1 1 1 1 1 1 1
16Bit Timer (16ns) 4ch 4ch 4ch 4ch 4ch 4ch 4ch 4ch
16Bit Timer (std.) 8ch 8ch 4ch 4ch 8ch 8ch 4ch 4ch
16Bit PWM (16ns) 4ch 4ch 3ch 3ch 4ch 4ch 3ch 3ch
16Bit PWM (std.) 4ch 4ch 4ch 4ch 4ch 4ch 4ch 4ch
ADC 16c/12b 16c/12b 10c/12b 10c/12b 16¢/10b 16¢/10b 10c/10b 10c/10b
ACMP 5V (rail to rail) 2 2 2 2 - - - -
DAC (8Bit) 1 1 1 1 - - - -

L
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TDig_itéI alknélogue
Components Components

S12ZVC Usecase CAN-sensors in Powertrain

Automotive Voltage
=

5V Supply

VREG for tot. supply: NOX-
«70mA w/o ext comp. or o Sensor
+170mA with ext. ballast

Particle
Sensor

S127 32MHz

Memory Humidity/Air
Mass

Hydrocarbo
n-Sensor

CAN
BUS

Urea-Sensor

Hi-temp
Sensor
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HARDWARE:

« X-VLG-MC9S12ZVC
(available Jan’14, $149)

- USBMULTILINKBDM: In-Circuit Debugger/Programmer
(available now)

Not needed
with EVB

COMPILER, DEBUGGER:
« CW V10.x: CodeWarrior for S12ZVL
- ZAP 6812 ICD: Cosmic ZAP HCS12 BDM Debugger.

APPLICATION NOTE, REFERENCE DESIGN, MIDDLEWARE:

- Reference Designs / Demos:
- tbd

L
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http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=USBMULTILINKBDM&parentCode=S12VR&fpsp=1&nodeId=0162468636C35E
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=USBMULTILINKBDM&parentCode=S12VR&fpsp=1&nodeId=0162468636C35E
http://cache.freescale.com/lgfiles/updates/CWHC12/CW12_V5_1_HCS12_VR64_SP.exe?fpsp=1
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=S12VR&fpsp=1&tab=Design_Tools_Tab
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=RDS12VR
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