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Automotive Radar and ADAS
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Samuel (Lower Level)
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Power Management for Connectivity
and Infotainment Solutions

Wednesday 9:10 AM

Kings | & Il (Lower Level)
Vincent Lagardelle

AMF-AUT-T3697
PF81/PF82 PMICs for High-
Performance Applications Processors

Wednesday 1:30 PM
Samuel (Lower Level)

One System = Multi
PMIC Solution
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AGENDA >

- Portfolio overview
« Solutions for S32
« Solutions for IMX8

- Solutions for Layerscape

— . Tools Overview
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NXP Scalable Processing Continuum

Software compatibility & ease-of-use
ARM® Based

<5 Purpose-built, dedicated SoC platforms

»

Functional Integration

COMPANY PUBLIC | 4



Safety PMIC Overview

MC33907/8 PF0100, PF3000
FS6500,FS8500,PF8200 PF8200 PF8200

BENEFITS:
« Support MCU’s power and safety scalability platform requirement
« Co-developed and validated with the MCU for an optimized solution
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Strategy & Portfolio Overview
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Automotive Safety Power Management Solutions Strategy

NXP Processor

€ 100% Processor Attach

écu | \
High Voltage Safety PMIC Microprocessor

<@ = @ =
@ System Power Solutions
i CAN EthEe'grEt
&l o B
Low Voltage Safety PMICS Peripherals
SAFETY PMIC “building blocks” Portfolio \_ Y,
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NXP Safety PMIC's DNA

D+O +6

Safety Scalable Expandable

Automotive PMIC 12V/24V Battery Connected Automotive PMIC <5V Low Vin Connected
Next Gen Next Gen Next Gen
Next Gen Next Gen PF100 PF81/8200  PF81/8201
FS45/65 VRSS/FS84/85  Next Gen | K | FS6600 vour) 4o e ) e ) . m—ﬁ o l
: m BUCK 5 ‘,_:
O E = = e
: y m in to Pin compatible
TS =
GRADE 0
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3'd Generation of SAFETY PMICs

NXP Functional Safety System Solutions

Dedicated session

AMF-AUT-T3832

Functional Safety in Power
Management (Safety PMICs) and
System Considerations

Wednesday 10:00 AM
Judith (Upper Level)

inputs monitoring

{
2 MCU HW failure | S [

PROCESS SAFETY ARCHITECTURE
1S026262 . }




EL@E Scalability

* Flexible product through OTP configuration
v Buck / LDO/ Boost value setting
v Embedded & configurable Power up /down sequencer

—
- SNVS 3.3V Standby D
. iscrete
GRIO's = ——
Group 1 Main & SCU All 3.3V GPIO’s SOC Safe
. = PMIC SOC
1/0’s and DDR All 1.8V Domains S 12C
interface 432’ PR
consists of the Main Core and i .. POR_B
- remaining portions of ~ Standby Core SAFETY MCU INT_B N
the SOC )
¢ =>»No Need for external controller
=>Predictable Power Sequence
v’ Safety reaction
v" Some functionality
A ¥ 4
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| —sw1(0)
| —cw2(2)
| e—3w3(2)
| m—Swa (3)
| cmmsrs (3)
1 e—SWE (4)

SW7 (3]

| ==Lpo1(0)

] e==1D02 (2)

1 —==Lpo3 ()
—=LD04 (OFF)

* ¢ RESETBMCU (6)

| == a=PGOOD (OFF)
i

Power up Seguence

3.60V
3.40v
3.20v
3.00v
2.80V
2.60V
240V
2.20v
2.00v
1.80v
1.60V
140V
1.20v
1.00v
0.80v
0.60V
0.40v
0.20v

Configurable & Predictable Power Sequence via OTP Bits

Mirror Power Down Seguence

/

0.00v

o

1
o 45’?/:\509///

& & S

—\1 (0)
—G\2 (2)
—G\3 (2)
—G\4 (3)
—SWS (3)
—SWE (4)

SW7 (4)
—==1001 (0)
—==1D002 (2)
—1D03 (4)
==1D04 (OFF)

s RESETBMCU (6)
= ==pPGOOD (OFF)

340V
3.20v
3.00v
2,80V
2.60V
240V
220V
2,00V
1.a0v

-
160V =

140V
1.20v
1.00v
0.80v
0.60V
040V
0.20v
0.00v

=

S

o

A

Group Power Down Seguence

w—\1 (GRP1)
a—\W2 (GRPL)
—\3 (GRP1)
—G\WA (GRP2)
S WS (GRP2)
e SWE (GRP2)
SW7 (GRP3)
==1D01 (GRP3)
=—=1LDO02 (GRP3)
===1DO03 (GRP4)
——1DO04 (GRP4)

.
* « RESETBMCU (GRP4) 040V ¢

= =PGOOD (GRP1)

3.60V
3.40v
3.20v
3.00v
2.80V
2.60V
240V
2.20v
2.00v
1.80v
1.60V
l40v
1.20v
1.00v
0.80v

0.60V .

\
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OTP configuration list example

PF8100 PF8200 Customer Target

CC General I.MX8QXP MEK with LPDDR4
CE General 1.MX8QM MEK with LPDDR4, PMIC2 with VDD GPU
CG General 1.MX80QM with DDR4, PMIC1 with VDD MIAN

CX General LS1043A

DA General

1.MX8QM with LPDDR4, PMIC1 with VDD_MIAN

DE General I.MX8QXP with LPDDR4

General I.MX8QM with DDR4, PMIC1 with VDD_MIAN
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}@{% Scalability

« Scalable product:
v' Safety scalability

v Portfolio scalability

HV BUCK
Controller ‘

v' Power scalability: 2 to 4 Buck in multiphase

FS84/85

By
» Single or

m— Dual

PF81/8200

BUCK 2 —|

m_. Trior
=Ty 2

W

= 9
Dual

LDO 2
LDO 4
LPLDO

BUCK 1 (]
1

ASIL D Ready

Board Performance & Size

-

Output filter \

Single-phase

2

Multi-phase

\_

PUBLIC
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(=% ~m=m | ONE SYSTEM = MULTI PMIC SOLUTION

Sl eiE [ ]
<@ _©
wn
Low Voltage Safety PMICS Peripherals

- -/ Safety Scalable Expandable Unlimited
combinations

Global System Solution Multi Processor System High Computing Soc

Input

= e ov [ PF81/82
FS84/85 e Series

VR55

FS84/85 I
Series

Series

Safety

Vpre 3.3V/5V

Peripherals

18 K
z 4.1V BUCK
3_ V BUCK ( Ethernet CAN..) - soc
L]
% 5V LDO glg
s s
— Next PF .
1.8 BUCK Se”'es co:l'llght.ﬂ'
0 uting
Series  (RERES Soc
1.8V BUCK sazv

LI
Corgcp::ting |,
L |

1.8V BUCK

ICTETES - Peripherals
1.8V BUCK l

1.8V BUCK

Next PF WS
Series S
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PF8100/PF8200 Overview
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NXP Safety PMIC's DNA

D+O +6

Safety Scalable Expandable

Automotive PMIC 12V/24V Battery Connected Automotive PMIC <5V Low Vin Connected
_________ N
Next Gen —\oxt Gen Next Gen Next Gen PF100 PF81/8200  PF81/8201 Next Gen \ln
FS45/63 VRS5/FS84/85  Next Gen T l il FS6600 il [ ouck 1 | — M—-% ) e IS
- Emm =E | o
: — =N 500" ] = Pin to Pin compatible I
o g - I
= 11— = '
GRADE 0 /
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Automotive Low Vin PMIC

. . . 0 SAFE
PF81/82x Automotive High Integration 5.5V PMIC 0 ASSURE

leferentlatlng Points by NXP

High Power, High Efficiency up to 10 A Core supply and > 19A total output
power with tlght accuracy and advanced thermal management

Proven & Robust solution co-developed with MCU. BSP and reference

designs provided. LDO1 BUCKZ1 (Master/Slave)
Scalable supply for MCU family with OTP configurability options (B2 o N, A B 1.8, 2.5
Minimize EMC with Spread spectrum, frequency tuning, frequency
synchronization and multi-phase operation LDO2 BUCK2 (Master/Slave)
Optimized Size through advanced architecture, < 200mm2 component area (1.5V to 5V, 400mA) (0.4V to 1.8V, 2.5A)
Fit for for ASIL-B Application (PF8200)
LDO3 _ BUCK3 (Master/Slave)
Product Features (15V to 5V, 400mA) Logic & Control (0.4V t0 1.8V, 2.5A)
« Vin2.7-55V 12€
6 Buck 0.4- 1.8 V, 2.5A Master/Slave;1 Buck 1.2- 4.5V Independent Watchdog
UC T . y . aS er ave, UC LT . n epen en LDO4 MCU |nterface BUCK4 (Master/S|ave)
- 41LDO15-5V (1.5V to 5V, 400mA) Regulator Control (0.4V to 1.8V, 2.5A)
-40°C to 105°C Operating Ambient Temperature (150°C Tj) Fault Detlegtifon
. Functional Safet
- Prog Freq, Dynamic Freq Spread Spectrum , Ext Clock Synch VSNVS (RTC Supply) ! (IABIST) Y BUCKS (Master/Slave)
32 Channel AMUX, OV,UV (1.8V/3.0V/3.3V, 10mA) (0.4V to 1.8V, 2.5A)
Qualified for QM level (PF8100) or ASIL-B Safety Level (PF8200)
8x8mm 56-LD QFN-EP 32 Channel AMUX BUCKG6 (Master/Slave)
- Automotive and Industrial grades available (Diagnostics) (VTT/0.4V to 1.8V, 2.5A)
Appllcatlons
Infot t/ Clust OTP BUCK?7 (Independent)
nfotainmen uster (Flexible Configuration) (1.0V to 4.1V, 2.5A)
Driver Awareness
- Vision

. Cable/Internet Stream Boxes
Industrial/Consumer

\
COMPANY PUBLIC | 18 4 {



PF8200 — Functional Safety

19

Input Overvoltage Lockout

Regulator Output Monitoring

- Programmable OV/UV monitoring
- Independent Bandgap

Analog built in Self-test

- ABIST on Output monitoring Blocks
Watchdog Reset

- WDI monitoring

- Internal WD Timer

Secure 12C Communication

- CRC verification

- 12C Secure Write
Programmable Safety Output

CONFIDENTIAL AND PROPRIETARY

VIN

(2.5—-5.5V) L

12C Bus

-

Functional Safety
> REG » V0|tage » System
VIN | Generation Supplies
OVLO
VMON & OoV/UV
GB ¥ Monitoring
Secure
> 12C ABIST
f‘
Logic Control
U -
Watchdog Reset Fail |
o - FSOB
WDI Watchdog O?J?;?Jt L‘t)
monitor Timer = |
A v . v
ﬁx
MCU
WD output } {



System Safety Integration

1.MX 6 solution Integration Simplified I.MX 8 + PF82 solution

PF0100 HNXOMED « PCB layout and PF8200 RS MEY
egulators iIntegration highly .

simplified -

* No need of external - ﬁ | scL
MCU to endorse the con | soa
safety of the system R
Safety MCU SoA SPA Self Test (ABIST) | INT_B

« System BOM reduced

\ PMIC + i.MX 6 monitoring ] _
« Higher latent failure
coverage on PMIC

thanks to the ABIST

\
COMPANY PUBLIC | 20 4 {



PF8100 PF8200
6¢ch 6¢ch
1ch 1ch
4ch 4ch
1ch 1ch
1ch 1ch
12C with CRC 12C with CRC
Yes Yes

PWRON, STANDBY, INTB,
RESETBMCU, EWARNB,

PWRON, STANDBY, INTB,
RESETBMCU, EWARNB,

PGOOD, WDI PGOOD, WDI
Yes Yes
Yes Yes
No Yes
No Yes
No Yes
No Yes
No Yes
Non-ASIL or OM ASIL-A or B
56-QFN w/ WF 56-QOFN w/ WF
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BUCK 2

BUCK3

Next PFXX series

PFXX

PFXX
|
=

1
BUCK 2 g BUCK 2 ]
1

| sucks g

PFEXX

LDO 1
|
LP LDO

Product Features

>
>

Y

YV V V VYV VY

Up to 10A Core/GPU supply and advanced thermal management

Reduced noise: Spread spectrum, manual frequency tuning,
frequency synchronization and dual-phase operation

Reduced solution size through internal compensation, Total
Component size of < 100mm2

Fit for ASIL-B

OTP configurability for scalable/flexible solutions
-40°C to 125°C Operating Ambient Temperature
6mmx6mm 40LD QFN-EP Package

Automotive and Industrial grades available

» Safety Feature available:
» WD
» Diagnosis feature : UV/OV, CRC.....
» Higher latent failure coverage compared to
discrete thanks to ABIST

» Scalability :
» Embedded power up sequencer
» Hardware Control as well as 12C control

» Multiphase operation

» Expandable
» “LEGO BLOCK” Approach
» Expandable solution
» Several PMIC acting like one PMIC
» no need for external MCU
» Advanced Thermal Management Approac

» One common SW family based on 12C

r
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o Buck 1-4: VDD_Q.BV

0 Buck 5: DDRO_1.8V

o Buck &: DDR1_L.EV

e | Buck 7: D1_33V |

PF8200

0 LDO1: VLDO_SDO

9 LDOZ: VLDO_SD1
o | LDO3: v3P3_1 |

©

LDD4: V3P3_2

=
0| Buckl: D_18V I

Next (7]
P F 0 BuckND: D2_3.3V

Series
o | LDOL1: D2_33V |

BuckZ: D_12V

Next PF B |ELL:‘1-2:‘.’I.DD_25‘.'|

Series

Next PF
Series

) v ooro_1av
9 |Bu:-cl—-t: D|:>m_1.1-.-| I
O o |
o=
O wus

PF82 Self test
PFxx )
wai

PFxx )
PFxx S test
—>

XFAIL]

—

Switch|
— DWERAN

PF82 Power Up ( OTP)

PFxx Power Up ( OTP)

PFxx Power Up ( OTP)

PFxx Power Up ( OTP)

RESETB

Input

Auto.

v

ync

v

Multiple PE DEVICE : “ Smart Companion” configuration

1.8V BUCK

PF81/82
Series

1.8V BUCK

1.8V BUCK

1.8V BUCK

4.1V BUCK

5V LDO

5V LDO

1.8V BUCK

Auto.

v

Sync

\ J

Next PF
Series

1.8V BUCK
1.8V BUCK

1.8V BUCK

1.8V BUCK

Next PF

Auto.

Sync

\ J

1.8V BUCK

Series

1.8V BUCK

1.8V BUCK

Next PF

1.8V BUCK

Series

i 0 0

4 1V BUCK

LDO/LS
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through Sync.

10 =» Better Thermal
Approach

=>» Ensure Signal
Integrity




Solutions for S32
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High-performance Vision Sensors

Improve Safety on the Road

-

233A53%
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NXP S32V

Supports demand for
open, safe, scalable solutions, and




System Solution for S32V + Ethernet

PF8200 S32v234
1.0V
Vi S VDD_CORE
In
(2,7V&5,5V) — sSw3 -
PE8200
; . . SW5 . - VDD_DDR_|O
Some rails available for peripherals e 0.675V - -
-
T 3.3V [
— G
| VDD_V1P8
SJA1105 VDD_3P3
[ LDO4 | ' :
PFXX S32v234
Vin 13 VDD_CORE
Next Gen PF (2,7V<5 5V
2 PFXX acting like one PMIC o 1.2V
g > VDD_DDR_IO
2}
E PFXX
et
1.35V
0.675V > VDD_V1P8
33V VDD_3P3
DO L2 _ SJA1105 _
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System Solution for S32V + Ethernet FEROM VBAT

Vpre 3.3VI5V

= up to 60V

Auto.

FS84/85
Series

Application
Specific IP

Advanced
Safety Core

PF81/82
Series

Safety Core

1,8V BUCK

4.1V BUCK

1.8V BUCK
1.8V BUCK
1.8V BUCK
1.8V BUCK

4.1V BUCK

Peripherals
( Ethernet CAN..)

COMPANY PUBLIC
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Solutions for IMX8
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.LMX 8 & 8X Subsystem Reuse

Maximize Scalability of Embedded Processing to Reduce Design Complexity

H H -

1x GPU (4 shaders)

e B | ]
——H-

Auto HMI, Vision, Audio and Voice Enabled with i.MX
DSP, Vision Acceleration, Real Time Domain, Safe Camera/Display/Audio, Simplified eCockpit

New Telematics / V2X / Smart Antenna Optimization
i.MX 8DXL / i.MX 8SXL




-~

PF81/8200
(X2)

PF81/8200
+ PF81/8201

PF81/8200 +
Next PF

PF81/8200

Safety PMIC

PF81/8201

\N ext PF

7

i. MX8 Processor

i.MX i.MX i.MX
8QuadMax 8QuadPlus 8DualMax

7

i.MX
8QuadXPlus

i.MX
8DualXPlus

i.MX
8SXL
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Expandable

l

PF81/82

Safety Core

#1

1.8V BUCK

4.1V BUCK
5V LDO
5V LDO
5V LDO

5V LDO

i .MX8

Auto. Sync

1

1

PF81/82
1.8V BUCK #2

1.8V BUCK

1.8V BUCK

Safety Core

1.8V BUCK

1.8V BUCK

4.1V BUCK

5V LDO

5V LDO

5V LDO

5V LDO

PF82#1 Self test

[T A ]

PF82 Power Up ( OTP)

o
= pa

PF82#2 .
Self Test \WEae PF82 Power Up ( OTP)

—

PWRON

—

XFAIL

RESETB

COMPANY PUBLIC
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Expandable

1

PF81/8200

#1

Auto. Sync

1.8V BUCK

1.8V BUCK

1.8V BUCK

4.1V BUCK

5V LDO

5V LDO

5V LDO

!

PF81/8201

#2

Safety Core

PF81/8200
(x2)

i. MX8 Processor

PF81/8200
+ PF81/8201

PF81/8200 +
PF5020

PF81/8200

PF81/8201

PF7100

/ Safety PMIC

"

7

7

o 7
B

EXTERNAL USE

32




MX8QuadMax / QuadPIus / Duall\/lax

/ \ / \ / \

; Compatible Design Optimized v Optimized
I.MX8QuadMax  gem=m i.MX8QuadPlus |. MX8DualMax
1.MX8QuadPlus &N
I.MX8DualMax

2 X PF8100/8200

Voltage Domain Groups.

PF81/8200 +
PF81/8201 ( or Next PF)

PF81/8200 +
Next PF

Voltage Domain Groups Voltage Domain Groups

. Group 0 Group 1 Group 2 Group 3 {ON by 12C) . Group 0 Group 1 Group 2 Group 3 (ON by 12C) . Group 0 Group 1 Group 2 Group 3 (ON by 12C)

. e [ [ s M| g e
- SW_MAN SW_GPUD - - -

- = SW_MAIN SW_GPUO SW_MAIN .
o | S ! ’ ’ < 1 ___/ande

VIN: 3.3V X :
oo | [ e l R D predll | = e
! SW_GPU1 e — H SW_CPU1 l——— SW_CPU1L
Ar2 i — SW_GPUL Ler venvs
swa |} OFF
(0.9V/1.0V/1.1V)
SRR SW_MEMC
- A = M - - Sw;g”" e - - r SHppRee -
_I SW_GPUO
SW_DDRIOO SW_DDRIOT -
- - - StppRioe SteepRor - - SW-PPRIOL - VIN: 3.3V
-
~
- S S M - S SILEB - - ST SR -
| worgien * LDO_SCU_tPe IS gy otE | woraey) | LDO_SCU_1P8 LDO_SiM . o1@Eay | | toor(ey) | LDo_Scu_1ps LDo_sim { bot@av) |
st g e ECtr] Doz a0 [ECIEVEY) 00_500 £00_s01 100z (Lovis0) [T t0o_s00 two_sot PFS020
LDO3(OFF) LDO_1P2 LDO_2P5 = . LDOB(2SV) LDO3 (OFF) LDO_1P2 LDO_2P5 - LDO3(25v) LDO3 (OFF) Lpo_1P2 LDO_2P5
LDO4 (OFF) e RN LDO4 (OFF) LDO4 (OFF)

PF8200/PF8100 PF8200/PF8100 PF8200/PF8100 PF8201/PF8101 PF8200/PF8100

1.88.3V 1.873.3) 1833V 1833
SIMCARD | eMMC 1.83.3 1.83.3V
socardt l,ama ¢S pply lEhemed y Socamz sncmll,sg‘&?e’:f: l;yp’;fy lElhEmel SDCard2 SDCar dils'MhCARD lsMp':Fy lE hernet l SDCard2
sw_1Ps PRIy Supply Sw_1p8 Supply Supply Sw_1p8 Supply Supply
SW_DDRIOX Miscellaneous Peripherals SW_DDRIOX Miscellaneous Peripherals SW_DDRIOX Miscellaneous Peripherals

I
|
|
|
|
|
|
|
|
|
|
|
|
LN
|
|
|
|
|
|
|
|
|
|
|
|
|
\

s s e e S S O S O S S S B DS DS S B B B B B B B e B e
S e o o o o D O S N S S SN SN SN GEE GEE BEE SEm BEm Emm Emm mem mmm

\



\

MXSQuadXPIus / DualXPIus / DualX

VIN: 3.3V
to 5.0V

—

\ 34
N\

Compatible Design
1.MX 8QuadXPlus
I.MX 8DualXPlus
I.MX 8DualX
PF8100/8200

[

SW_MAIN
V[_)D:MEMC 8DX

LDO_SCU_1P8

LDO3 (OFF)

LDO4 (OFF)

i.MX 8QXP
8DXP

SW_GPU
SW_CPU
A35
SW_DDRIO

SW_1P8

SW_3p3

LDO_SDO

PF8200/PF8100

CONFIDENTIAL AND PROPRIETARY

1.8/3.3v | SIMCA
S Cardl l D/ l l’:"p’:i lEtherne(
Supply ernet

Miscellaneous Peripherals

1.83.3V
D
Suj

Vi 0 M
B couo
Group 1

Grou|

P

p2

Group 3 (ON by 12C)

sbcard2
pply

\

s s e e S S O S O S S S B DS DS S B B B B B B B e B e

/

IN: 3.3V

Optimized
I.MX 8DualX

PF81/8200

jT

Sw3
(OFF)

l» VDD_MEMC

L

5.0v

\ i

LDO3 (OFF)
LDO4 (OFF)

SW_DDRIO

LDO_SCU_1P8

i.MX 8DX

SW_MAIN

included

SW_GPU

SW_CPU
A35

SW_1P8

SW_3P3

LDO_SDO

PF8200/PF8100

SW_1P8
W_DDRIO

1.8/3.3V | SIMCAR
SDCardl D/
Supply ¥ Ethernet

lEMMC lEthernet l
Supply

Miscellaneous Peripherals

Voltage Domain Groups

. Group 0

Group 1
Group 2

Group 3 (ON by 12C)

1.8/33Vv
SDCard2
Supply

S s s s S S D DS B DS B B S B S S S S S S S ESe S Ee S mae e



Solutions for Layerscape
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NXP Power Solution of Safety ADAS Module with Layerscape

- —_— ] _— ] — ] _— ] — ] _— ] — ] _— ] — ] _— ] — ] _— ] _— L] — ] oy

- _— |} —_— n —_— |} —_— n — |} I

Re LS
6V to 40V / T BTék VPREL = 5.0V ;| DC-DC Module ‘ 0825V, vbp
: |
| VOVDD = 1.8V » OVDD
. £S8410 VODDDRA 1=12V | o\
I PF8200 l
VPRE2 = 5.0V m
—> viT —T—>
' | suck2 g DDR4
. - m VPP1 =25V > #1
g Tm u|mmm o S o e s S D S o o o BUCK 1 = .
/7 S |
| .o | Bucks g
VIT1 = 0.6V
\ » MVREF1
Next FS Lo VIT2 =06V, \VREF2
VPRE3 = 3.3V .
S32 I : VDD DDR4 2=12Vy ovpp
» VDD_3P3 .
BUCK 1 EUGIACE VDD_CORES > —
= i I T = oorg
| e G
5 LV 2, VDD DDR_IO - |
| VDD SVDD = .9V |
L8v.450mA | 1\ o 1pg : | - » SVDD
REG 2 I \
BST g . : I. : SD_O 8 1.8V
VSD_OVDD = 1.8V .
LP DDR4 J . \ . SD_OVDD
—e—r ' . - .\ VDD 3P3 =3 3V VDD_3P3

L] _— L] — ] _— L] — ] _— L] — ] _— L] — ] _— L] — ] _— L] — n | | — n

L | | [ | — ] | [ | — ] | [ | — n _— n —_— n _— - ,

~

g

S32 is ASIL-D MCU along with Next FS SBC would provide System Solution

‘A
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Tools Overview
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PF81/82— Documentation & Application Support

C u St O m e r S u p p O rt ; M&aptgﬂShee{ v Elerr User Manual |« Safety Manual . v FMEDA
» Device documentation T T
° S afety Docu mentatiOn ¢ HW Design Guidelines __EVKITGU! + Themai Tool /.i(_)'TPAP-_r;)?.-TO?I v Models - SIMPLIS
« PCB Schematic & guidelines =

~
N

ITPF8200FRDMEVM EVALUATION BOARI
Available

ITPF8200FRDMPGM PROGRAMMING BOARD
Available

/ * Thermal Tool PF81/82 Customer Boards -
 OTP Programming Tool / OTP Programming \ f Soldered \

« EVB Boards

(b « External Sharepoint for customer

Description/ Purpose: Description / Purpose:

+« OTPProgramming + Performance Validation

+ OTP Programming (Populated part)
\ + Highly flexible J

nr
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Thermal Tool

Thermal tool available to assess IC power
dissipation and external component power
losses.

Modeling validated with lab measurement
Easy to use tool:

« External component configurable
« Multiphase mode

File Device NXP

Input Parameters
Input Voltage
SW Frequency

T ambient

2428 A

Input Current

Power Dissipation Summary

External Loss  388.1 mW
SWs Loss 9773 mW
LDOs Loss 1400 mw
PMICPower 23773 mW

Multi Phase Configuration

SWICONFIG [SW185W2Single
SWACONFIG [SW33 SW4 Sngle
SWSCONFIG [SW5 & SW6 Single

PMIC Power Dissipation

=
. sw2
- sw3

Calculate

PowerCalculation

PF8x00 Power Calculator

SW1 Single Phase SW2 Single Phase SW3 Single Phase SW4 Single Phase
v

VOuT
lout

L

L_DCR
R_PCB
Ext_Loss
Chip_Loss
P_OUT
Efficiency

VOuT
lout

L

L_DCR
R_PCB
L_Losses
FET Losses
P_OUT

Efficiency

v

uH

o
mo
70 mwW
166.5 mW
12 w
8354 %

PlotChart

699 = mW
1642 | mW
1 w
8103 %
PlotChart

VOuT
lout

L

L_DCR
R_PCB
Ext_Loss
Chip_Loss
P_OUT
Efficiency

L_Losses

FET Losses
P_OUuT

Efficiency

[1s_]v
s &
1 uH
o | mo
[1o__| mo

19.3 mwW
754 mW
os w
8879 | %

Plot Chart

69.9 mwW
164.2 @ mW
1 w
8103 %

vouT

lout

L

L_DCR
R_PCB
L_Losses
FET Losses
P_ouT
Efficiency

VOuT
lout

L

L_DCR
R_PCB
L_Losses
FET Losses
P_ouTt

Efficiency

[o_Jv
s _]a

uH
] md
[0

19 mwW

VouT

lout

L

L_DCR
R_PCB
L_Losses
FET Losses
P_OUT

73.1 mwW
05 w

8444 | %

Plot Chart

Efficiency

[s v
1.0 A
uH

[

70.2 mw
169.6
15 w

8622 %

mw

EXTERNAL USE

mQ
69.9 mwW
164.2 mW
1 w
8103 %

PlotChart

FET+IND Losses

L
. sw2
. sw3
. swa

SwW3
. swe
. sw7

Power Losses

IND +.

N LDOL.

39

I
<

LDO3Loss 350  mW
| ON | LDO Mode

VIN
VLDO1
ILDO1

50V

v

o] e

350 mw

LDO1 Loss

VLDO2

ILDO2 (100 mA

LDO2Loss 350 mW

VIN 50 v
VLDO3 |15 v
ILDO3 |100 mA

ILood [100 | mA

LDO4 Loss 350 mW




REGULATORS OTP CONFIGURATION

VPRE Volage

Slope Compensation |0 mV/us BUCK1 VOLT 04000V BUCK2 VOLT  0.4000V BUCK3 VOLT 100V
'VPRE STBY Output Crl et by VPREV_OTP ~
ILIM Sense Vokage 1LIM _ZM - LM _ZIA ~ 1M __21 A ~

HighSide: Slew Rate Cti [ 110/130mA -

7
i
4
<

=

<

I

£
3
Ed
<

680/13mA ~

10uH v LSelect |1.0uH - -

LowSide Slew Rate Cit  [110/130mA - 6 80/130mA ~ L Select = ez
VPRE OFF ceay

1001 Reguitormode 1002 R mode

FS8530 Functional Block Diagram

‘Sope Compensation LDO1VOLT 11V LDOZVOLT 15V LDO3VOLT  15v
VPRE HV Buck- External MOSFETs VBOOSTOn Tme  [50ns v Curert L [400mA ] Mode [RegutorMode | Mode [RegusiorMode v

Canfinurahla?1 2/ 5 NV inta 10 NA Rurcle

Current Limt

5
>
<

Slew Rete Control  [50V/ ~ HVLDO Regulator
BoostDriver Vcore Buck1 s 7 - HVLDO Velape

5.0to 5.74V, 800mA (0.8Vto 1.8V, <2.5A)

Comp Resi [ 750k0) v Transiion mode LDO mode only. <
Input P#  80S  |Enabled ~ ‘Sequence Control
DEVICE CONFIGURATION 1/0 CONFIGURATION

Mo 20 Addess (020 - PWRON2Cortl ot Reured | LDO1 Vcore Buck2 M/S
s s /07 o o 1.AV or 5.0V 400mA (0.8V to 1.8V, <2.5A)
Auto Retry Enable PSYNC Enable
Adto Retry Tmeout PSYNG Mode = VPRE
R— - LDO 2 Vcore Buck 3
PLL Enable ‘Standby Transtion Timer =
e e - 1.1V or 5.0V 400mA (1.0V to 3.3V, <2.5A)
Clock 2 Divider Standby Polarty ooz | L—— & 15v
Themal Warming TH ‘Standby PGOOD Encble 003 | b— 15V
Deep Sleep Enable VDDIO Supply Selection
Muliphase Corfigrton o
Regulator SEQUENCE EN Phase Delay Clock. TSD Behavior
VPRE  [Enable Gated | Mo elay VFRE
BOOST |5\mn vl O ‘Nu delay ‘ShulduwnOnly v‘ VBOOST )
HuLpo O HILDO SafellO Window Watchdog e
auck :5‘““ : - }“"dﬂ-" rm‘ww } o Voltage Supervisor Simple / Challenger
BUCK2 Slot 0 v No delay Shutdown Only v
BUCK3 |5\mn vl O \Nudaay \smawonw v‘ vsu3 . Safety 12C Add WO Select
wor Far o] O toor Latent Fault Check $32 HW Failure ~ o N
R sec Tmerto LPM anitoring E v
= 0 o ABIST- LBIST Monitor (FCCU, SMU| e Tt o= I E—
o
wos [Fav o] O R [obgBie ]
SL0T With S TS FCCU/WDlselect [FCCUTnFCCUMade |

IC HW ABISTto RSTR delay
Failure Monitoring VCOREMON 5VS Changs Limit

VCOREMON SVS Cffset Type

Safety Outputs (PGOOD, RSTh, FS0b) PGOOD assertwth RSTR [PGOOD nct Asserted wih ASTB |
100 et

i FCCU Monttoring |FCCU Disabled -
OTP-iSMU ortoring

STANDBY State Encble [STANDBY Dissbled -

STANDBY Control |Software STANDBY request ~

STANDBY Request Timeout |STBY Window disabled ~

« OTP tool available to configure device during debug

VCOREMON [0s0000v | [s55% | [045% o] [Bus  v|[2us ] [Not Assigned | [No ABIST at PWRUP
h ase VDDIOMON 18V v|[m5% ~|[045% ][5 ~|[2us | [NotAssigned -] [NoABIST at PWRUP
p HVLDOMON [osv |[m5x ] [ias% o] [5us  v][Bus ] [Not Assigned | [No ABIST at PWRUP

VMON2 osv  [ss5% | [1045n v|[5us  v|[Bus  |[Notmssigned ] [No ABIST at PWRUP

VMON3

« Easy to use tool

|955-,; v| ‘104_5-;, v||5us vHZEus vHNmAssAgned | [Ho ABIST &t PWRUP

O
O
wont O 08v  [%5% | [045% |[fus  ~|[Bus  v|[NotAssigned  |[No ABIST &t PWRLP
|
O
O

[5s5% | [1045% | [5us  ~|[5us  v[[NotAssigned | [No ABISTat PWRUP




Other Sessions of Interest
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o
Yasuomy Sakyu

Autonomy

AMF-AUT-T3628

Safety Power Management for
Automotive Radar and ADAS
Applications

Tuesday 4:00 PM
Samuel (Lower Level)

Visit us at thef

Electrification

AMF-AUT-T3832
Electrification—Functional Safety
Backbone Solutions to Attach with S32

Tuesday 11:00 AM Galilee (Main Floor)
David Lopez

Safety PMIC Demo

S e

D
z
‘

TechlLab

PF
— ==~

Connectivity

e  AMF-AUT-T3833
Power Management for Connectivity
and Infotainment Solutions

Wednesday 9:10 AM

Kings | & Il (Lower Level)
Vincent Lagardelle

AMF-AUT-T3697
PF81/PF82 PMICs for High-
Performance Applications Processors

Wednesday 1:30 PM
Samuel (Lower Level)

One System = Multi
PMIC Solution

COMPANY PUBLIC
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NXP SAFETY PMIC DNA

)+ @+ @

Safety Scalable  Expandable

-

\_

NXP PMIC’s: Your Functional Safety Partner

Delivering safety and power scalable solutions to enable a platform strategy

~

J




SECURE CONNECTIONS
FOR A SMARTER WORLD
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