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MagniV Concept: Shrink Your Application
Integration of High-Voltage (HV) Analog Features into a Standard Automotive MCU
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S12 MagniV - Integrated Solutions

Technology Sweet-spot for Actuators, Sensors & User Interfaces

(FlkasrE] @ sense

Digital Logic
Processor, PWMs, Timers,
SRAM, SPI, SCI, GPIO,
Watchdogs, etc. Hi gh-VoIt age
Analog

12V-Voltage Regulator,
Physical Interfaces for
CAN or LIN
Low Side & High Side
Drivers for
Power MOS-FET

Non-Volatile O [REEVE

Memory
Flash, EEPROM
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(LL18 Low Leakage 180nm) UHV I &




S12 MagniV: Product Families

ACT [BI  Motorcontrol Sensor Interface @ sense

S12VR S12ZVM S127VC S127ZVL
Relay driven motors BLDC/DC motors CAN nodes LIN Nodes

* Window lift « Power doors * Fuel pump * Fans « Safety sensors e« Gear shift » Sensors  Steering wheel
 Sunroof * Oil pump * Wipers » Emission sensors » Door modules switches
0 Reduced PCB Space Q Improved manufacturing efficiency and quality
O Reduced Bill of Material O Simplified development
Industry’s broadest portfolio of integrated solutions for motor control and interface nodes
» Broadest memory range — up to 256K » ASIL-A-compliant, ASIL-B-capable (S12Z Devices)
* Industry’s only integrated CAN Phy « Unmatched tools and software ecosystem

* True AEC-Q100 Grade 0 Temperature performance (up to 150C Ta) » Conforms to global robustness standards and OEM requirements
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MagniV Solutions for Every Motor

LIN PWM
MOS-FET
driven Relay
Brushless AN or FET MC ToolBox: | FreeMASTER: g
Motors LIN/CAN Driver Rapid prototypin &
pid p ping (2]
PWM Phy with Matlab z
Simulink =
MOS-FET N — <Zt
driven Math and Motor Control Libraries: ©
DC Motors Standard optimized math functions and motor control algorithms .
(bidirectional) Includes MW Autosar OS ]

Compiler and Debugger ‘Processogkxpert

“Cd Graphical
1 SYSTEM CodeWarrior Initialir;a'?ti;aTool

E S12ZVM
i /S12VR

osmic

MOS-FET
driven
DC Motors
(unidirectional)

Hardware (MCU, Evaluation board, target application)

\r
4\

Relay driven
DC Motors
(no PWM)
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Interface Solutions for Sensors, Actuators, or Switches

64EP 48 48 32
LQFP  LQFP LQFP  QFP

S127ZVL0L
@ © O

12V
VREG
e.g.
LIN/CAN Sensor
Phy

3 —AZ : e.g.
¢ S127VL @ Sensor

\ s
S12ZVC
CAN

Fese) GradeO for Power
& Train Sensors
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Integrated Solutions: S12 MagniV

>20 Years of Experience in Integrated Solutions

Integration

Application focused Integration:

- Saves 20% PCB/module size

- Improves manufacturing efficiency

- Simplifies system design

Scalability across General Purpose & Integrated
Solutions

12/48V advanced motor
control, CAN-FD, ARM
Cortex, security, Autosar

2V BLDC & basic PMSM
motor control, CAN, GradeO

indow lift, DC motors, LIN

A 4

Time
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Integration

4

i S12VR/ZVM

Motor Control

S127VC
Small CAN nodes

912F6X

908E6X 12V MCU
Dual die

12V MCU S127VL
Dual die Small LIN nodes

HCO5PV
12V MCU
monolithic

Time
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MagniV Building Blockes

High-Voltage Digital MCU Core 5V Analogue Packaging
Components Components and Memories Components
VREG for tot. supply: MSCAN Sent S12- or S127-CPU List Based ADC i
- - . : LQFP:
«70mA w/o ext comp. or 10-12Bit resolution :
»170mA with ext. ballast scl SP| nc 25/32/50MHz bus 1-2 S/H-units 32/48/64/80-pin
LIN CAN Flash (ECC) Up to 16ch total
- - PGPIO NGPIO as :
PHY PHY GPIO 8kB — 192kB Temp LQFP-EP:
20mA  25mA = 48/64-pin
ense
V-BAT V-SUP EEPROM (ECC)
SENSE SENSE BDM/BDC 128B — 4kB Current Sense
2 X Op-A .
1-4ch HVI (12V-input Key Win RAM (ECC) (2 x Op-Amp) - _QF5N-5
with wake-up and ADC) ERWEVCIE Wdog 512B - 8kB 2ch ACMP -pin (5x5mm)
With 1x6-Bit-DAC
drivers drivers . Pierce Osc.
Timer PWM
Charge Pump 16Bit 8/16Bit
(25-64MHz)  (25-64MHz) 32kHz low power Osc

Motorcontrol PWM

PRI \vith Fault protection

for FET Qg=50-150nC

Programmable
Trigger Unit

Sound Generator

Segment LCD (4x40)

Stepper Motor

10 PUBLIC Driver with SSD

RCosc.
+/-1.3%

PLL
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S12 MagniV Integrated Solutions Roadmap
A\B\

Product Idea

A/A S12ZVMC (with PHY)

S12ZVMC (no CAN-PHY oo 256KkB, 80pin, 6¢h GDU, 50 MHz
S12ZVML31

Concept

Development

S12ZVML >
32-128kB, 64pin, S12ZVM

Brushless
Motor

Production

6ch GDU, 50MHz -
16-32kB; 48/64pin, 6¢ch GDU, 50MHz
First Sample Date

S127VMB /A (left edge)

MOS-FET
control

= 48-64KB, 48/64pin, 4ch GDU, 32MHz
+—
O \ A
S S12ZVMA " Product Qualification
S 16-32kB, 32/48pin, 2ch GDU, 32MHz (right edge)
S —
o)
5 28 | MMO12H/G634 | e
@ o5 S 48-64KB, 48pin, 25MHz
x o 48-64KB, 32-48pin, 25MHz S12VR o A ASIL Level
16-32kB. 320in. 25MHz
High temp
o)) > B 64-128kB, 100/144pin, Grade0)
8 < © LCD, 4 stepper drivers, 32MHz
o9 -
o =z \
- S12zVC
= S8\
a 64-192kB, 48-64pin, 32MHz
© S12ZVL
o S12ZVHL/HY/FP 64-128kB, 32-48pin, [ LIN applications
5 ) 32-64kB, 100/144pin, N 32MHz o
o Z 5 LCD, 2 stepper drivers, 32MHz [0 CAN applications
-1 0
z 7 B High Voltage
Szt PWM command

8-32kB, 32-48pin, 32MHz | | |

v

2016 2017 2018

11 General Business Use



S12VR64/48

2 UARTs

One linked to LIN Phy, 2,4
as reardoor communication
or indep. test Interface

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 dimming

External Supply

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

Eg. supplying Hallsensors

12 PUBLIC

LIN Physical
Layer

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

SCI1 SCI0
SPI
G Win
P BDM KWU Wdog
—— 1 TIM16b
O  4ch
PWM 8ch 8b
/ or 4ch 16b
#
VDD

4 High Voltage
Inputs

12V Inputs for
Switch Monitoring
Routable to ADC

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

RCosc.

+/-1.3% PLL

EEPROM

4 byte eraseable
100k program/
erase cycles

On chip RC
OSC

factory-
trimmed to +/-
1.3% , meets

LIN -needs
Temp 10-Bit /
Sense ADC

2 HS Drivers

2 Low Side
Drivers

Flash (48/64kB)
512B erasable,
10k p/e cycles
Can be used for
Data (parameter,
config, calibr.)

ADC - up to 6 ext. Ch.

: Digital
+4 int. channels for temp S .
sense, supply monitors, HV
inputs, internal ref Voltages
and Memories
Up to 2 HS drivers Ci\rlnﬁgig)r?ts

For LED and Switch
supply

High-Voltage
Components

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

Voltage Regulator
5V/70mA for the whole
system

Supply- and Battery-
sensing

Voltage sense before
(VSENSE) and after
protection diode (VSUP)

Packaging Options
32LQFP and 48LQFP

h
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S12VR32/16

SCI/UART
linked to LIN Phy

8 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 dimming

External Supply

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

Eg. supplying Hallsensors
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LIN Physical
Layer
LIN2.2 and SAE

J2602 compliant
+/- 8kV ESD
capability
SCI0
G Win
b BDM KWU 04
————L_TIM 16b
O  4ch
PWM 8ch 8b
/ or 4ch 16b
VDD

4 High Voltage
Inputs

12V Inputs for
Switch Monitoring
Routable to ADC

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

Pierce

16-32kB
Flash (ECC)

128B
EEPROM

EEPROM

4 byte eraseable
100k program/
erase cycles

On chip RC
OSsC

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

Temp 10-Bit

Sense ADC

1 HS Drivers

2 Low Side
Drivers

Flash (32/16kB)
512B erasable,
10k p/e cycles
Can be used for
Data (parameter,

config, calibr.)

ADC - 2 ext. Ch.

+4 int. channels for temp
sense, supply monitors, HV
inputs, internal ref Voltages

1 HS driver
For LED or Switch supply

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

Voltage Regulator
5V/70mA for the whole
system

Supply- and Battery-
sensing

Voltage sense before
(VSENSE) and after
protection diode (VSUP)

Packaging Options
32LQFP; 32QFN

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

h
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S12VRP64
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PUBLIC

LIN Physical Layer
Same as Tomar

2 UARTs
Same as Tomar

GPIO / Wakeup pins
(similar as Tomar)

2ch +2ch 16bit Timer
(Tomar is 1x4ch)

8ch PWM

Same as Tomar

EVDD
Same as Tomar

Power GPIO
5V / 20mA output to drive LL-
FET (eg. BUK9Y07)

Same as Tomar

LIN - PHY

G Win
- BDM KWU wdog
- T—TM.16b TIM 16b
(@) 2h 2ch
PWM 8ch 8b
or 4ch 16b
1# Power

EVDD  GPIO

igh Voltage
Inputs

Similar to Tomar,
different threshold
voltage

S12 CPU/IRC/PLL

ADC - 5-6 ext. Ch.

(targeting same as Tomar,
3 pins/channel needed/mux‘ed
for Currentsense)

Pierce
Osc.

RCosc.

+/-1.3% PLL

S12 25MHz Bus
48-64kB

2-4kB D-Flash
(ECC)

Temp 10-Bit

Sense ADC

Current sense
(1x Op Amp)

2 Low Side
Drivers

1 Low Side
Drivers

Flash (48/64kB)

Same as Tomar

Current sensing
3 analog pins

2 HS drivers
LED and/or Switch supply

2 Low-Side Drivers
Similar as Tomar, but 180mA

overcurrent-Threshold (maskable)

Additional LS-driver
12V / 20mA drive capability

Voltage Regulator
Same as Tomar (thd. if ballast
extention needed)

Supply- and Battery-

sensing
Same as Tomar

Packaging Options
48LQFP

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

Change vs
Tomar

No change
from Tomar

h
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S12VMAX

1 UARTs
linked to LIN Phy

SPI
- As alternative test Interf
- Or for peripherals / sensors

Up to 22 GPIO pins
Combined with Analog Input
pins and HV pins

2# 16Bit Timer modules
2ch + 2ch

6¢ch 15Bit PMF (PWM with
Fault-handling)
2ch routed to GDU

PTU programmable Trigger
Unit; triggering between ADC
& PWM

NGPIO 5V / 25mA sink

External Supply

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

Eg. supplying Hallsensors

15 PUBLIC

LIN Physical
Layer
LIN2.2/2.1

BDM Win
A BDC K'Y wdog
I IM 16b
N 2+2ch
6ch PMF
(PW PTU
1# 1#

EEPROM
(ECC)

4 byte
eraseable
100k write/
erase cycles

pd
@
3
O

S127 CPU
16-bit, 32b MAC,
linear addressing
Harvard architec.
compatible
within MagniV

Pierce
Os¢/

RCosc.

+/-1.3% PLL

16-32kB
Flash (ECC

Flash (ECC)
512B erasable,
10k w/e cycles
Can be used for
Data (parameter,
config, calibr.)

On chip RC
OSC

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

Temp 10-Bit
Sense LADC
Current Sense
(Op-Amp)

GDU 2ch
MOS-FET-Predriver

70, or up to 170mA
with ext. Ballast

RAM (ECC)
With Error
Code
Correction

10Bit List Based ADC

up to 7 ext. Ch. (+ int. Ch for temp
sense, supply mon., int. Ref. Voltages, ..)
Executes command list & write result
directly to RAM (DMA)

Op-Amp for current measurement /
sensing

2-ch GDU (1# HS, 1#£LS)
50-70nC total Gate charge
Half bridge predriver
(32-LQFP: 1#HS only)

Charge Pump
Supplying highside & polarity
protection-FETs

VSUP sense
Monitoring supply voltage

Voltage Regulator

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

Packaging Options
48LQFP (up to 150°C Ta)
32LQFP (up to 125°C Ta)

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

h
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S12VMBx (Toledo)

2 UARTs

One linked to LIN Phy, 2, as
reardoor communication or
indep. test Interface

SPI
- As alternative test Interf
- Or for peripherals / sensors

Up to 17 Wakeup pins
Combined with Analog Input
pins and HV pins

2# 16Bit Timer modules
8ch + 4ch

6ch PMF (PWM with Fault-
handling)
4ch routed to GDU

PTU programmable Trigger
Unit; triggering between ADC
& PWM

External Supply

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

Eg. supplying Hallsensors
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LIN Physical
Layer
LIN2.2/2.1
compliant

|

G BDM KWU Win

I TIM 16b
O 8+4ch

6ch PMF

(PWM
M)/

EVDD

PTU

2 High Voltage
Inputs

12V Inputs for
Switch Monitoring
Routable to ADC

BDC Wdog

S127Z CPU
16-bit, 32b MAC,
linear addressing
Harvard architec.
compatible
within MagniV

Pierce

48-64kB
Flash (ECC]

3 HV Inputs

EEPROM

4 byte
eraseable
100k program/
erase cycles

On chip RC
OSC

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

10-Bit
LADC

Temp
Sense

Current Sense
(Op-Amp)

GDU 4ch
MOS-FET-Predriver

Charge Pump

Flash (48/64kB)
512B erasable, 10k
p/e cycles

Can be used for
Data (parameter,
config, calibr.)

10Bit List Based ADC

up to 9 ext. Ch.+8 int. Ch (temp
sense, supply mon., HVI, int.
Ref. Voltages, ..)

Executes command list & write
result directly to RAM (DMA)

Op-Amp for current
measurement / sensing

Up to 2 HS drivers
For LED and Switch supply

4-ch GDU
50-70nC total Gate charge
H-Bridge predriver

Charge Pump
Supplying highside & polarity
protection-FETs

VSUP sense
Monitoring supply voltage

Voltage Regulator
Operating from car-battery
70mA total supply

Packaging Options
64LQFP, 48LQFP (Grade2)
48-LQFP-EP (Grade 0) :

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

h
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S12ZVMC (CAN version 256kB) - Details
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PUBLIC

MSCAN 2.0A/B
CAN Controller

SPI
As alternative test interf.
or for peripherals (sensor)

2x UARTs
As independant Test Intf.

Up to 18 Wakeup pins
Combined with Analog
Input pins

4ch 16bit Timer
4ch 16Bit PWM
Hall Inputs, SW timing

6-ch PMF

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

External Supply

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

Eg. supplying Hallsensors

CAN Physical
Layer
(HighSpeed)
Supporting
dominant Txd
timeout

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

S127 CPU
16-bit, 32-bit MAC,
linear addressing
Harvard architech
compatible within
S12 MagniV

On chip RC
0OSsC

factory-
trimmed to +/-
1.3%

Temp 2Xx 12%

Sense LADC
GDU 6¢h

el IR MOS-FET-Predriver
I
SCI SPI Charge Pump
i CAN Vre
S SRe rwu il
é TITC%]Gb PV\Q\:h16b Vreg (5V/25mA)
6ch PMF  2ch
(PWM) TU
=T Boost (140mA)
70mA total suppl
Triggering High Voltage\| EEPROM \Flash
Unit Inputs 4 byte 512B eras-
Enables sync. || 12V Input for eraseable, able. 10K p/e
between PMF || Switch-mon. 100K cycles.
and ADC Routable to program / Suitable for
ADC erase cycles | Data

Packaging Option
80LQFP-EP

2 x 12-bit list based ADC
Simultaneous measurement
8+8ch external. Plus int (temp

sence, GDU phase, Ref
voltages) with DMA

6-ch GDU

Low side and high side FET
pre-drivers for each phase with
100-150nC total gate Charge

3x Phase Comparators
for BEMF zero crossing

detection in sensorless BLDC

Charge Pump
To support reverse battery

protection and boostrap assist

for 100% duty-cycle

Voltage Regulators
- For CAN-Phy-supply

- 5V 25mA SC-protected for

ext. Peripherals

Vsup sense
Monitoring supply voltage

Voltage Regulator
5V/70mA for whole system

2xX Op-Amp for current
measurement / sensing

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

h
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S12ZVML (128/64/32kB — LIN version) — Details
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PUBLIC

2x UARTs
One linked to LIN Phy, 24
as independant Test Intf.

SPI
As alternative test Interf or
for peripherals (sensors,

)

MSCAN 2.0A/B
CAN Controller

Up to 18 Wakeup pins
Combined with Analog
Input pins

4ch 16bit Timer
Hall Inputs, SW timing

6-ch PMF

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

External Supply

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

Eg. supplying Hallsensors

LIN Physical S12Z CPU On chip RC
Layer 16-bit, 32-bit MAC, | OSC
LIN2.2 and SAE linear addressing factory-

Harvard architech
compatible within
S12 MagniV

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

Temp 2x 12v0ﬂt/

Sense LADC

J2602 compliant
+/- 8kV ESD
capability

Pierce

Cl1 ™ SCiIo

3x Phase

MSCAN Comparators

— | G BDM Win
p BDC L Wdog

| TIM 16b

_—

O  4ch
6¢ch PMF 2ch

| ——(PWM) TU

e

PTU Flash
Enables
synchronization
between PMF
and ADC

EEPROM

(32/64/128kB) 4 byte
512B erasable. 10K | eraseable, 100K
p/e cycles. Can be program / erase
used for Data cycles

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

Packaging Option
64LQFP-EP

2 X 12-bit list based ADC
Simultaneous measurement
5+4ch external. Plus 8ch int
(temp sence, GDU phase, Ref
voltages) with DMA

3x Phase Comparators
for BEMF zero crossing
detection in sensorless BLDC

6-ch GDU

Low side and high side FET
pre-drivers for each phase with
100-150nC total gate Charge

Charge Pump

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

Vsup sense
Monitoring supply voltage

Voltage Regulator
5V/70mA for whole system

2x Op-Amp for current
measurement / sensing

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

h
P



S12ZVMC (128/64kB — CAN version) — Details
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PUBLIC

2x UARTs
As independant Test Intf.

SPI
As alternative test Interf or
for peripherals (sensors,

)

MSCAN 2.0A/B
CAN Controller

Up to 18 Wakeup pins
Combined with Analog
Input pins

4ch 16bit Timer
Hall Inputs, SW timing

6-ch PMF

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

External Supply

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

Eg. supplying Hallsensors

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

Cl1 ™ SCIO

MSCAN
— G BDM Win
p BDC A Wdog
| TIM 16b

_—

O  4ch
6ch PMF 2ch

| —(PWM) TU

e

PTU

Enables
synchronization
between PMF
and ADC

AEC-Q100 Grade

Qual‘ed up to 150°C Ta

S127 CPU On chip RC
16-bit, 32-bit MAC, | OSC

linear addressing factory-
Harvard architech trimmed to +/-
compatible within 1.3%

S12 MagniV
Temp 2x 12vmt/

Sense LADC

Pierce

3x Phase
Comparators

Flash (64/128kB)
512B erasable. 10K
p/e cycles. Can be
used for Data

EEPROM

4 byte
eraseable, 100K
program / erase
cycles

2 X 12-bit list based ADC
Simultaneous measurement
5+4ch external. Plus 8ch int
(temp sence, GDU phase, Ref
voltages) with DMA

3x Phase Comparators
for BEMF zero crossing
detection in sensorless BLDC

6-ch GDU

Low side and high side FET
pre-drivers for each phase with
100-150nC total gate Charge

Charge Pump

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

0 Packaging Option
64LQFP-EP

Vsup sense
Monitoring supply voltage

Voltage Regulator
5V/70mA for whole system

2x Op-Amp for current
measurement / sensing

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

h
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S12ZVM32/VML31 (PWMI/LIN version) — Details
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PUBLIC

LIN Physical Layer
LIN2.2 and SAE J2602
compliant

+/- 8kV ESD capability.
*Devices either have a LIN
or HV Physical layer

2x UART
One linked to HV/LIN Phy,
2,4 as independent test Intf.

SPI
As alternative test Intf or for
peripherals (sensors,.)

Up to 18 Wakeup pins
Combined with Analog i/ps

4ch 16bit Timer
Hall Inputs, SW timing

6-ch PMF
15bit PWM for motor control
with dead time, fault mgmt

External Supply

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

HV PHY

Allows control

through 12V PWM.

Can be used as LIN

during development
nd reprogramming

S127 CPU On chip RC
16-bit, 32-bit MAC, | OSC

linear addressing factory-
Harvard architech trimmed to +/-

compatible within 1.3%
S12 MagniV

Temp 2x 12/

Sense LAD

\su 1 SClo

Bootstrap Diodes

3x Phase
SPI Comparators
G BDM KWU Win GDU 6¢h
p BDC Wdog MOS-FET-Predriver
——— | TIM 16b

o ach Charge Pump
/ech PMF  2ch

WM) TU
/7DD

PTU Flash (16/32kB)
Enables
synchronization p/e cycles. Can be eraseable, 100K
between PMF used for Data program / erase
and ADC cycles

EEPROM
512B erasable. 10K | 4 byte

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

Packaging Option
64LQFP-EP, 48LQFP-EP

2 x 12-bit list based ADC
Simultaneous measurement
5+4ch external. Plus 8ch int
(temp sence, GDU phase, Ref
voltages) with DMA

Bootstrap Diodes
3x Bootstrap diodes integrated

3x Phase Comparators
for BEMF zero crossing
detection in sensorless BLDC

6-ch GDU

Low side and high side FET
pre-drivers for each phase with
50-80nC total gate Charge

Charge Pump

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

Vsup sense
Monitoring supply voltage

Voltage Regulator
5V/70mA for whole system

2x Op-Amp for current
measurement / sensing

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

h
P



S12ZVCA (fully featured) — key features
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PUBLIC

MS-CAN 2.0A/B
linked to CAN Phy

SENT (tx)
Sent Transmitter Module
2SClI, 2SPI, IIC

Interfacing to other Ics
(Sensors, ASICs), or for
debugging, programming

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

4ch+4ch 16Bit PWMs
16ns / 64MHz resolution for
ultrasonic signals

4ch+8ch 16Bit Timers
16ns / 64MHz resolution for
ultrasonic signals

NGPIO (PP1/4/5/6)
4# 5V/25mA sink; Eg. LED

External Supply
5V/20mA switch-able for
local (same PCB), over
current protected. Eg.
Sensor supply

CAN Physical

G BDM Win
\ng::vu Wdog

| HR:= PWM
O 4chl6b 4chi6b

HR-Tim Tim
4ch16b 8chi16b

1# 44
/Eﬁ NGPIO

S127Z CPU
16-bit, 32b MAC,
linear addressing
Harvard architec.
compatible within
MagniV

Pierce

4-12kB
RAM

2 HV Input

2 High Voltage
Inputs

12V Inputs for
Switch
Monitoring
Routable to ADC

EEPROM

4 byte
eraseable
100k program/
erase cycles

On chip RC
OSC
factory-trimmed
to +/- 1.3%

Temp 12-Bit
Sense LADC
2ch

ACMP

8-bit DAC

+ OpAmp

VREG for CAN PHY
with ext. ballast

70, or up to 170mA
with ext. Ballast

\

Flash (64-192k)
512B erasable
10k p/e cycles
Can be used for
Data (parameter,
config, calibr.)

12Bit list based ADC

up to 16 ext. Ch. (+8ch int for
temp sense, supply mon.,
HVI, int. Ref. Voltages)
Executes command list &
write result directly to RAM

2# Analog Comparator
With rail to rail input; fast
reaction to analog values

Digital/Analog Converter
Inc. Op-Amp. Eg. feed ACMP

2nd Voltage Regulator
For CAN-Phy-supply

Voltage Regulator
5V/70mA total supply (up to
170mA with ext. ballast for
more current and lower power
dissipation)

Supply sensing
Monitoring supply voltage
(sense after protection)

Packaging Options
48-LQFP (Gradel)

64-LQFP-EP (Grade 0)

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

h
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S127ZVC (Reduced feature set) - Detalils
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PUBLIC

MS-CAN 2.0A/B
linked to CAN Phy

SENT (tx)
Sent Transmitter Module

2SCl, 2SPI, 1IC
Interfacing to other Ics
(Sensors, ASICs), or for

debugging, programming

Up to 34 Wakeup pins
Combined with Analog Input

pins and HV pins
4ch+4ch 16Bit PWMs

16ns / 64MHz resolution for

ultrasonic signals

4ch+8ch 16Bit Timers
16ns / 64MHz resolution for

ultrasonic signals

NGPIO (PP1/4/5/6)

4# 5V/25mA sink; Eg. LED

External Supply
5V/20mA switch-able for
local (same PCB), over
current protected. Eg.
Sensor supply

CAN Physical

HR-Tim Tim
4ch16b 8chil6b

1# a4
/Eﬁ NGPIO

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,

4-12k3
RAM

2 HV Input

EEPROM

4 byte
eraseable
100k program/
erase cycles

On chip RC
OSC
factory-trimmed
to +/- 1.3%

Temp 10-Bit
Sense LADC

VREG for CAN PHY
with ext. ballast

70, or up to 170mA
with ext. Ballast

|

Flash (64-192k)
512B erasable
10k p/e cycles
Can be used for
Data (parameter,
config, calibr.)

10Bit list based ADC

up to 16 ext. Ch. (+8ch int for
temp sense, supply mon.,
HVI, int. Ref. Voltages)
Executes command list &
write result directly to RAM

2nd Voltage Regulator
For CAN-Phy-supply

Voltage Regulator
5V/70mA total supply (up to
170mA with ext. ballast for
more current and lower power
dissipation)

Supply sensing
Monitoring supply voltage
(sense after protection)

Packaging Options
48-LQFP (Gradel)

64-LQFP-EP (Grade 0)

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

h
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S127VL8/16/32 (Knox) — Detalls
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2 UARTs
One linked to LIN Phy, 24
as independant Test Intf.

SPL, IIC

Serial link to other Ics,
e.g sensors,...

or indep. test Interface

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

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

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

NGPIO (PP1/3/5)
1-3# 5V / 25mA sink
Eg. for RGB-LED

External Supply

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

LIN Physical
Layer

LIN2.2 and SAE
J2602 compliant

capability

SCI 0

SPI Inc
G BDM Win
Ehe K Wdog
I TIM 16b
O 6+2ch
PWM 8ch 8b
or 4ch 16b
1-3#
EVDD NGPIO
High Voltage

Input

12V Input for
Switch Monitoring
Routable to ADC

S127Z CPU
16-bit, 32b MAC,
linear addressing
Harvard architec.
compatible
within MagniV

Pierce
Os¢/

RCosc.

+/-1.3% PLL

1 HV Input

EEPROM

4 byte
eraseable
100k program/
erase cycles

On chip RC
OSsC

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

Temp 10-Bit
Sense LBADC

70, or up to 170mA
with ext. Ballast

\

Flash (8-32kB)
512B erasable
10k p/e cycles
Can be used for
Data (parameter,
config, calibr.)

10Bit List Based ADC
up to 10 ext. Ch.+7 int. Ch
(temp sense, supply mon.,
HVI, int. Ref. Voltages)
Executes command list &
write result directly to RAM
(DMA)

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

Supply sensing
Monitoring supply voltage
(sense after protection)

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

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

h
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S127ZV0L.64/96/128
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PUBLIC

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

MSCAN
Eg. CAN/LIN-gateway

SPI, lIC - Serial link to
other Ics (sensors, ASICS)
or indep. test Interface

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

2 Timer modules
8ch / 16Bit + 4ch / 16 Bit

8ch 16Bit PWM
Eg. LED-dimming

NGPIO (PP1/3/5)
1-3# 5V / 25mA sink
Eg. for RGB-LED

External Supply

5V or 3.3V / 20mA switch-
able for local (same PCB),
over current protected.
Eg. Sensor supply

LIN Physical
Layer

LIN2.2 and SAE
J2602 compliant

SPI lc

G BDM Win
p BDC A Wdog

TIM 16b
O "8+4ch

T——__ PwM28ch8b

or 4ch 16b

LT 13

EVDD NGPIO

High Voltage
Input

12V Input for Switch
Monitoring

Routable to ADC

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

Pierce

1 HV Input

EEPROM

4 byte
eraseable
100k program/
erase cycles

On chip RC
OSC

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

Temp 12-Bit
Sense LADC
1ch

ACMP

8-bit DAC

+ OpAmp

PGA (20/40/80x) —+—

VREG VSUP
I sense

70, or up to 170mA
with ext. Ballast

Flash (64-128k)
512B erasable
10k p/e cycles
Can be used for
Data (parameter,

config, calibr.)

12Bit list based ADC
up to 10 ext. Ch.+7 int. Ch
(temp sense, supply mon.,
HVI, int. Ref. Voltages)
Executes command list &
write result directly to RAM
(DMA)

Analog Comparator
With rail to rail input; fast
reaction to analog values

Digital/Analog Converter

Inc. Op-Amp. Feed ACMP

Programable Gain Amp.

measuring few mV-signals

Voltage Regulator

5V or 3.3V 70mA total
supply (up to 170mA with
ext. ballast for more current

and lower power dissipation)

Supply sensing
Monitoring supply voltage
(sense after protection)

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

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components

h
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SafeAssure™ Program Applied to S12 MagniV

Safety Hardware Safety Support

Common safe hardware platform for application v FIT rates

software: v Dynamic FMEDA
v"Voltage/clocks monitoring N v Safety_ manual _
v Memories w/ error correction satety G v" Technical support as required
v Window Watchdog... e 4
Safety Software
v Enhanced S12Z core self-test is available
(90% Diagnostic coverage for ASIL B)

Safety Process

v 1S026262 development process for most products
v’ Safety-Element-Out-Of-Context

NXP Quahty Foundation

Part Component FMEDA Bramerilan
Product families Codename Development (SPMF, LFM, PHFM), Fallur% NEIVE
Process FMEDA Report y

Core Self-test
Safety
Manual and User
Guide

S12ZVL Knox 1ISO26262:ASIL A

S12zVC Hearst 1ISO26262:ASIL A

S12ZVM Carcassonne Standard Architecture Matrix Yes, included

S12ZVM Obidos 1ISO26262: ASIL A up to ASIL-B in FMEDA Report

S12ZVM Carcassonne+ 1S026262: ASILA Yes Yes

S12ZVMB Toledo 1ISO26262: ASIL A

S12ZVMA VMA32 1ISO26262: ASIL A

S12ZVHIVHY Lumen2W Upon request Upon request

S12ZVH Lumend4W

S12VR Tomar Standard ..*
S12VR Tomarino No No No No SAFE t‘#
S12vkRP Tomar+ ASSURE

by SO



MagniVERbE= miF1E

. NiZ — KEPP HKIEKARIES12Z, MS12VREAHIZS12Wi%

. 50 - S12ZVMA TSRS LIZEI100MHz, BANENEIGER

- BRTS12VR, KERO T REPEEHEAEC Q100 Grade0, HFtETa=150FE N

- BIMMagniVERIGr migalE, flashINEIXKERREB S, TR RS, rétmtlsm, Er=
ERFEXRTA

- MagniVERIEaRIEREE, B ZREFEM, BAEPoHTier 1EEXRME

- FRIMEFNF A TEXNTF2ENXP=mAV LEImK, MS08,S1255%|MagniV 2
JJF FZERAY

- MagniVI=mBIEEARNSZ Y, SRR, KEFFaE] LA BENYE7E]
RES[EFOFF A MEE
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AUTOSAR iiZHIzS SR E(MCAL)

+ AUTOSAR MCU abstraction layer drivers.
+ AUTOSAR 4.0 versions for QM.

AUTOSAR

AUTOSAR 4.0 compliant operation system (OS)
Free of charge

S12Z AN (MERL)

Library of tests for S12Z core.

Provides Diagnostic Coverage up to 90% in
runtime.

Developed according to 1ISO26262 ASIL-B.
Free of charge

oF1717] Bootloaders| SiEF

Raad Vehickes  Furtans Safety

Unified bootloader based on UDS and TP
protocol.

High-quality reference SW.

Efficiency to implement by reusing existing
stack.

Free of charge

ISERIEFIRZEEAMMCLID) Em fibiE R R R A ™ -
c . ' N —— ~ s .
(e * Precompiled software library containing building B - + Reference SW library for self-capacitance
'-g blocks for wide range of motor control applications. o sensing.
) » Both binary and source code available. + 1D Capacitive Touch Library
o * Production ready SW (SPICE Level 3, CMMI and « Single chip solution for automotive TS.
a ISO9001/TS16949) + Passed water, glove, temp and EMI tests.
< » Control loop modeling with Matlab/Simulink® + Free of charge
models.
« Free for evaluation (90-days license)
e TR 5z <
FreeMASTERIFiX T & @ BIRERITIR W
+ Graphical user interface debugger for real-time = » Simulink™ Toolbox for configuring and generating
o) applications. software.

Support MCAT (Motor Control Application Tuning Tool).
* Free of charge

Support to execute motor control algorithms.
Free of charge

etk
-
7 SYSTEM @M’E vector”

Elektrobit

EB 4\ MathWorks:

Lautersach

s

28  PUBLIC

BOOTLOADER
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FFIRFNRIES

« Compilers
« Codewarrior S12Z (CW 11.0 or higher)
« Cosmic

 IDE
» Codewarrior 11.0 (eclipse based)

* Programmers
 P&E PROGS12Z

* Debugger
« CW & P&E S12Z Debugger

* Freemaster Run time debugger
* Debug Interface

* P&E USB Multilink Debug Interface
* Cyclone Universal Programmer

30 PUBLIC
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http://www.eclipse.org/
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FBiNE - ZEEHBE

- HEFS127VMBIZGITIVEEFIEES], BTLASCIIFABERYIE
EET

- Smallest possible, of 2 or 4 layer PCB with components

only on the top.

- DC motor current range between 8 to 10A with stall

currents that could go up to 20A.

- BDM Interface .

- Hall Sensor/SPI.

- LIN based communication.

- Mosfet H-bridge functionality with the possibility of

ramping up/down

- Overcurrent protection via an external current sense

resistor

- Ant pinch functionality enabled with the combination of

32

both the hall-effect sensor feedback and the current
sensing feedback.

PUBLIC




2R - TRIERBFKER

« BT S12ZVMLeARITRIEmEEN KRG Z=HAI
ELAMERERHELML, BS5S12ZVM-EWP
IR R HERE LI

- IKERIEFHIZEAFOC SensorlessYXEEE G, BEH
e LUIRMMEREBEG R, BEEFINRIED

. FEHTHERSOW@12V

. IRECEEGSETTIRIPIG), SIETRHRP, SR
SR, RPN R

o BEOSHELINEEPWM, LINSZiEFreeMASTERE 11T

33 PUBLIC



2% - TRIERBHARTR

34

HFS1272VML1 28 RIE RENAHERE S ZBAI
B2 k., 88S12ZVM-EFP

R A FER R A LA IP DRI Bt A fRR
WAHERRIERT S REIHYERK, <150msiARRRERLIE

IR F250W@12V ‘

Waveform
generator

Electric fuel Pump
Controller

SEr .

Electric fuel Pump
testbench

Ox 1EE «~HE @Bk 285 ~i: [[UE @EE L oF NSRAIE O #%

PUBLIC
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{ekaass — Btk

S127VL128 in Passive Occupant Detection System

'.S.

' 3
T

MCUFERTFES
(CAN) &5

AR IR LA LIN

35 PUBLIC

LIN bus

VBAT

GND

VBAT

GND

VDDX
LIN Pressure Sensor
} LING H //
I Pt I l VSuP
N VDDX J
- AFE
= [— VSSX (ADCIPGA) _|
1 VDDA
[— VSSA ANO
= Temperature Sensor
S9S127VL ]
VSSX
CAN bus J—\ VDDX
TXD [#—— RXCAN Pressure Sensor
CAN
LDO
] RXD |—{ TXCAN |:|
g l I VSUP
N VDDX J
- AFE
= B VSSX (ADC/PGA) _|
[ VDDA
[— VSSA ANO
= Temperature Sensor
S9S127VL ]

VSSX




&Rk

sasx — S12ZVL BFAXmERMA

LIN Bus
5 Pierce Temp
Osc. Sense LADE
RCosc.
SCl1 SCI0 +/-1.3% PLL
SPI 1IC S127 32MHz Bus
G BDM Win 8-32KB
p BDC KWU waog Flash (ECC)
I TIM 16b
O 6+2ch
PWM 8ch 8b
or 4ch 16b
1# 1-3# 70, or up to 170mA
EVDD NGPIO HV Input with ext. Ballast

= Dials

Switches

On-board | Off-board

Switches

36 PUBLIC

Backlight

Battery
Voltage

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components



{GRkERR — S127VL BFrE(ERkag

37

LIN Bus

LIN-PHY

SClI1 SCIO

SPI lic

G BDM Win
p BDC KWU Wdog

I TIM 16b

O 6+2ch
PWM 8ch 8b
or 4ch 16b

1# 1-3#
EVDD NGPIO

Pierce Temp

Osc. Sense LARS

RCosc.

+/-1.3% PLL

S127 32MHz Bus

8-32KB
Flash (ECC)

128B
EEPROM
(ECC)

70, or up to 170mA
HV Input with ext. Ballast

Automotive Voltage E_

PUBLIC

5V Supply

http://mww.bmw.com/com/en/insights/technology
Jtechnology_guide/articles/rain_sensor.html

Digital
Components

MCU Core
and Memories
5V Analog
Components

High-Voltage
Components




RS

- S12ZVCHFEZE T

._J CAN-PHY

2x SCI MSCAN

2X Sent
G SPI e tx

P
BDM Win
I Bpc KWY wdog

CAN ° HR-PWM PWM
BUS 4ch16b 4chl6b
HR-Tim  Tim
4chl6b 8chi16b
1# A#

Pierce
Osc.

RCosc.

+-13%  Ftb

S127 32MHz Bus

64-192kB
Flash (ECC)

2 HV Input

Temp 12-Bit
Sense LADC

2ch
ACMP

8-bit DAC
+ OpAmp

with ext. ballast
sense
70, or up to 170mA
with ext. Ballast

EVDD NGPIO
5V Supply

Hall Sensor |

38 PUBLIC

S127ZVC benefits:

* CAN-based (LIN too slow)
* Limited PCB-space

* ASIL-requirements

h
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- MagniVIVAF AR RRE, S TIEMIFIFEFE, USSR AIE. Y

gNFreeMASTER, AMMCLIB, MBD, Bootloader, LIN StackZ

- BEHERBRESETMagniVIIA X, (EESRABTIEND, SFFE, S[HPRSE
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- WOIEEEE R, WikiEEMagniv!
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