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Target products p

> Target product list for this training material:

Training section reference

Family Category Code Flash K’A%Vgﬁgr?#(g’?gﬁgiwom
Memory Size JREZEEERD
TRAVEO™ T2G Automotive Body Controller Entry | CYT2B6 Up to 576 KB
TRAVEO™ T2G Automotive Body Controller Entry | CYT2B7 Up to 1088 KB
TRAVEO™ T2G Automotive Body Controller Entry | CYT2B9 Up to 2112 KB
TRAVEO™ T2G Automotive Body Controller Entry | CYT2BL Up to 4160 KB
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https://www.cypress.com/documentation/other-resources/traveo-ii-body-controller-high-power-supply-and-monitoring?source=search&cat=other

Introduction to TRAVEO™ T2G Body Controller Entry

> Power supply and monitoring functions in System Resources

CYT2BL
MXS40-HT
ASIL-B

System Resources

CPU Subsystem

SWI/ETM/ITM/CTI

Arm Cortex M4
160 MHz

eCT Flash

4160 KB Code-flash +

128 KB Work-flash

FPU, NVIC, MPU

8KBS | skss

SRAMO
256 KB

SRAM1
256 KB

FLASH Controller

SRAM Controller

SRAM Controller

[ouueyd 26
ovna-d

|suueyd vy

TVYINQ-d

louueyd ¢

OVIANQ-IN

CRYPTO
AES, SHA, CRC,
TRNG, RSA,
ECC

SWJ/MTB/CTI

Initiator/MMIO

Arm Cortex
MO+
100 MHz

ROM
32 KB

MUL, NVIC, MPU

ROM Controller

(infineon

Hint Bar

Review TRM chapter 16 for
additional details

Power-on reset (POR)

Power
Sleep Control

Brownout detection (BOD)

1L JC JC JrJf 3F 3¢ 1F 1L U

1L iil

geg I ?_Sg I System Interconnect (Multi Layer AHB, IPC, MPU/SMPU) .
REF g Overvoltage detection
PWRSYS-HT (OVD)
LDO ® Peripheral Interconnect (MMIO, PPU)
Low-voltage detection
e | AT I T 1L 1T I 1T 1T T 1T ow-voliag
XIL0_|_ WDT Prog. ( )
IMO ECO Analog »
FLL Y =
= m
1PLL SAR ADC 5 ® o 5 5 9 » 5 Low dropout regulator
(12-bit) X >T<J > [ O oy z X s M ®
Reset Q_| :>< zZN n X n X BO "O"S' 5T (LDO)
o 70 0| |2l |120| |Rw] |23 ® X C
2 0T e x| |13C| |cO| el lF 2 SOlzo
» o= gU| |3Z||zw| |>wW]| (8 T @ E =m
Test (0] gz @ 3 3 8 O >
TestMode Entry = x3 s @ o
Digital DFT o <
Analog DFT
SARMUX A A A A A A A
A
Power Modes ii \ A \ 4 _ A 4 A 4 \ 4 Y \ 4
Active/Sleep [ High-Speed I/O Matrix, Smart 1/0, Boundary Scan ]
LowePowerAIctive/SIeep l v 5x Smart I/O l
DeepSleep Up to 148x GPIO_STD, 4x GPIO_ENH
Hibernate I/0 Subsystem
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Power supply overview

Reset Reset Reset Enablsi :;‘Egﬂﬁt Enable LT:ZEE‘ TRAVEO™ T2G .
control
> 2.7V-5.5V power supply Hint Bar
ran g e POR BOD »
: Voop Review TRM section 16.2
> Two on-chip regulators for H—@ - :
[ [
: d | - T for additional details
ACtIVe an DeepS eep ““““ I I - el and H;l;?‘?':faldsomam RTC 10 cells
“““““ Ll oco I I VDDD/VSSD:
modes - Ve oo e R o g ||| | e e Digital power supply/
““““““ control erpherals
Pt ground
PRI e TP EP e PP e PP PP EP P EPEEPEPPEP s et o Reset Reset
! Digital power supply 7 e VDDIO/VSSIO:
“““' — 110 power Supp|y/ ground
S — . [
: . . 3 ““' ocD
: Generates internal logic voltage ¢ . T g —— VDDA/VSSA:
H ot nable  Reset eripherals
for Active/Sleep mode e | Vﬁ” Enabe perpheras | SRAM Analog power supply/
Fan s s s NN NN NN EEE A EEEAEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE e J‘ :E'“ Crabie E:jﬁtm Eratie E;sﬁlor ground
P et ; ** control control
Generates internal logic “““““““ o 1 1 VCCD/VSSD:
: voltage for DeepSleep mode : Vsso Internal core supply/
: e Vopa
I [ | ground
: Pin to connect external smooth -~ . I I Anelog perpherals
: capacitor only R B Vi
E..........................................................E “"“‘ = Vbpio 1 Legend
; ........................................................... = - . l“k;" E l:l Regulators
: Analog power supply > II ocets — 27Vi055Vpowerine
................................................................ T v —
gressrssss s R
: 1/O power supply it
3 .- I I 10 cells DX exernatpanerpad
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Power supply sources &—/

> All power supplies are in the 2.7-V to 5.5-V voltage range

> VDDIO 1! must be greater than or equal to VDDD (except CYT2BL) E———
> VDDA and VDDIO 2 must be the same Recommended

Operating Conditions

- 12-bit SAR ADC DC
Specifications when

Vppp = 5.0V Vppp = 3.3V using ADC units

_ _ Review TRM sections
Vooa = Vopio 2 = 5.0V 16.2.3 and 16.2.4 for
additional details

Viooa = Vopio 2 = 5.0V

Vbpio_1 = 5.0V Vbpio_1 = 3.3V

*Vppio_1 is replaced with Vppp, in the LQFP-64 package.
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Voltage monitoring overview

> Multiple voltage
monitoring and supply

failure protection features ||
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TRAVEO™ T2G

terrupt Interrupt
Reset Reset Reset Enatble| Faut E atka rFault
BOD ovD LVvD
[Ref} [Ref} [Ref}
Voop
i High voltage (Voop)
R:gcﬂ;;for and Hibernate domain RTC 10 cells
I I - oco I I | peripherals
T/ N L Active domain and
SsP Enable  Reset High frequency logic/ Flash SRAM (Active)
peripherals
ntrol
Active power domain
power switch control
Reset Reset
BOD ovD
[Ref} [Ref}
DeepSleep
| Regulator
| oco |
L DeepSleep domain
V, Enabl Reset peripherals / SRAM
%‘3 control
Reset or Reset or
Enable Fault Enable Fault
control control
I I BOD ovD
Vssp [Ref} [Ref}
VDDA
I I Analog peripherals
Vssa
Legend:

10 cells

10 cells

l:l Regulators

2.7 V10 5.5V power line

1.1V power line

Control line

X External power pad
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Review datasheet and
TRM section 16.3 for
additional details
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Voltage monitoring overview

> Power-on reset (POR)
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TRAVEO™ T2G

Interrupt Interrupt
Reset Reset Reset S;:(?(I: orFault  Enable or Fault
control
POR BOD
[Rer}
VD DD
J: I i High voltage (Voop)
A " /
Regﬂ,‘;io, and Hibernate domain RTC 10 cells
I I | peripherals
OCD
Veen Active domain and
ssb Reset High frequency logic/ Flash SRAM (Active)
Enable ;
peripherals
control
Active power domain
power switch control
Reset Reset
BOD
DeepSleep
Regulator
OCD
DeepSleep domain
V, Enable  Reset peripherals / SRAM
@D control
Reset or Reset or
Enable Fault Enable Fault
control control
Vssp [Ref} [Ref}
Vopa
I I Analog peripherals
§/SS;
Legend:

10 cells

l:l Regulators

——— 2.7V1t05.5V power line

10 cells

X

1.1V power line

Control line

External power pad

(Tﬁﬁneon

Hint Bar

Review datasheet and
TRM section 16.3 for
additional details

Copyright © Infineon Technologies AG 2021. All rights reserved.




(infineon
Power-on reset
> Initializes the device at power-up
> Always on

Review datasheet and
— POR on VDDD TRM section 16.3.1 for
: : dditional detail
— Provides a reset pulse during the initial power ramp additional aetars

POR Trip Point

VDDD

1

1

1

1

1

1

| POR
| Reset
|

Reset /
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Brown-out detection (BOD)

- _.
(Infineon
e U e o TRAVEOTTZO
- TheTRAVEO™ 126 S
[Ref} [Ref} e

BOdy Entry fam”y has Voge Review datasheet and

three units of BOD | ey TRM section 16.3 for
TT |+ Cg ; 1 | | o additional details.
L T ‘

Active domain and
High frequency logic/ Flash SRAM (Active)
peripherals

Vssp

Active power domain
power switch control
| Regulator

Reset Reset
| BOD
[Ref} [Ref}
ocD
DeepSleep domain

V, Enable Reset peripherals / SRAM
ccb control

Reset or Reset or
Enable Fault Enable Fault
control control
Vsso

I I Analog peripherals
Vssa

DeepSleep

10 cells

2.7V 10 5.5V power line

1.1V power line

Control line

% % 10 cells X External power pad
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Brown-out detection (BOD) features

> Detects supply conditions below a threshold and applies a reset to the

device
> Always on except in Hibernate and XRES modes

— BOD on VDDD
— Generates a reset if a voltage excursion dips below the falling trip point
—  Supports two trip points: < 2.7 V1 (default) or < 3.0 V

— BOD on VDDA
— Generates a reset, a fault, or no action? (default) if a voltage excursion dips below the

falling trip point
—  Supports two trip points: < 2.7 V1 (default) or < 3.0 V

— BOD on VCCD
— Generates a reset if a voltage excursion dips below the falling trip point

VDDD/VDDA/VCCD
1
I - . -
1- - -Ng Falling Trip Point Rising Trip Point
Power Ramp Rate !
1
1

Reset

LIf Vppo/Vopa falls below 2.7 V (minimum Vppp/Vpp,a), the device will operate out of specification. To prevent this, use the 3.0-V trip point.
2 Even if Vpp, is low, the MCU can boot because it does not generate a reset as default.
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Review datasheet and
TRM section 16.3.2 for
additional details
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Low-voltage detection (LVD)

> The TRAVEO™ T2G ' |
Body Entry family has b b b

. Vogo Review datasheet and
two units of LVD T@ r l TRM section 16.3 for

CETD nd Hibernate o RTC 10 cel it i
|| requitr and Hibernte domain cele additional details
OoCD I I |
v T L |||||||||
SsD Enable  Reset thfrequency Ioglc/ Flash SRAM (Active)
control peripherals

Active power domain
power switch control

Reset Reset
BOD ovD
DeepSleep
Regulator
OoCD
T v DeepSleep domain
V, Enable  Reset peripherals / SRAM
CCeb control
Reset or Reset or
Enable Fault Enable Fault
L control control
l €L BOD ovD
Vsso Ref
Vooa
I I Analog peripherals
Vssa
VDD|o A Legend:
l l |:| Regulators
10 cells

I I ———— 2.7Vt05.5V power line
= = ——— 1.1V power line
Vssp  Vooio 2
l l ———  Control line
I I 10 cells X External power pad
Vssp
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Low-voltage detection (LVD) features

> Detects the warning voltage level to take preventive measures in the system
> Can be enabled or disabled (default) by software, except in Hibernate and
Review datasheet and

XRES mOdeS TRM section 16.3.4 for
— LVD on VDDD additional details

— Generates an interrupt or a fault if a voltage level meets the trip point

— An interrupt or a fault and trip point are configurable by software

— Supports up to 26 trip points to monitor between 2.8 V and 5.3 V (0.1-V step)

— Detection can be configured as falling (low voltage), rising (high voltage), or both
— Use case for two LVD units

— LVD1: Uses the falling trip point (3.5 V) to detect the low-voltage warning

— LVD2: Uses the rising trip (5.3 V) to detect the overvoltage warning

I
! . . .
I- - -\ Falling trip point Rising trip point
Power ramp rate 1
I
I
I

Interrupt
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POR, BOD, and LVD use cases (1/2)

> Purpose: Determine if RAM contents have been retained by using voltage monitoring
> MCU operating conditions

— LVD trip point can be in MCU operation range = RAM retention
— LVD falling trip point (3.5 V): Warning LVD for safe system operation
— LVD rising trip point (4.0 V): User program restart trigger

— BOD reset (< 3.0 V) is an asynchronous reset = No RAM retention

> Case: When RAM contents are retained, there is no BOD reset generation

BOD Trip Point

= LVD Falling Trip Point (3.5 V)/_
(<3.0V) \ LVD Rising Trip Point (4.0 V)

POR Rising Trip Point

1
1
Voo . POR
., 4 ,I Reset The system can operate normally and use retention
Reset : RAM data because a BOD reset is not generated
It T e P T P T e e e P P P PP P PP PP PT PP PPPRPEP PP PPIPee
Interrupt LVD_Inlerrupt I_I LVD Interrupt |

“... Backup RAM Dataor i
: Enter Low-Power Mode :

.........................................
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POR, BOD, and LVD use cases (2/2)

> Purpose: Judge if RAM contents have been retained by using voltage monitoring
> Setting and conditions:

— MCU operating conditions:

— LVD trip point can be in MCU operation range = RAM retention
— LVD falling trip point (3.5 V): Warning LVD for safety system operation
— LVD rising trip point (4.0 V): User program restart trigger

— BOD reset (< 3.0 V) is an asynchronous reset = No RAM retention

> Case: For RAM, contents have not been retained (BOD reset generation)

LVD Falling Trip Point (3.5 V) | vD Rising Trip Point (4.0 V)
io Poi BOD Falling Trip Point :
__B_OP_-[rp_F:O_Irlt_(SS_Q_\/ll ________ 9__9____ BC?D R'S'ng Trlp POII’]t

1
PORRISiNg TP POINt 1 1L h e
1 H H
v ' \ E ......==ri RAM data was lost by BOD reset;
bbb ' POR _ ! BOD Reset S : Software must initialize RAM
/7 1 Reset : 1 HI o
Reset V4 | | E e e e L e e e L L e L LR EE L
' .....-¢ The system can operate normally
LVD Interrupt I—I LVD Interrupt rl ........................................................
Interrupt :
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POR, BOD, and LVD advantages k—/

> Reduced BOM costs for low-cost applications using internal POR, BOD, and LVD?

Vbbb
5V

TRAVEO™ T2G

VDD

Reset Out XRES L

1 Review TRM and datasheet to confirm if the POR, BOD, and LVD specifications meet the safety requirements of the system.
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Overvoltage detection (OVD)

> The TRAVEO™ T2G
Body Entry family has
three units of OVD

002-22202 *E, 2021-10-14

Interrupt

TRAVEO™ T2G

Interrupt
Reset Reset Reset Enable Ei
orFault ~ Enable or Fault
control control
POR BOD
[Ref] [Ref]
VD DD
- High voltage (Vpop)
Active " .
Regulator and Hibernate domain RTC 10 cells
peripherals
11 ocp I [ I
V. T 1 Active domain and
SSb Enable  Reset High frequency logic/ Flash SRAM (Active)
peripherals
control
Active power domain
power switch control
Reset Reset
BOD
DeepSleep
Regulator
OCD
T DeepSleep domain
V, Enable  Reset peripherals / SRAM
CCD ntrol
Reset or Reset or
Enabl Fault Enable Fault
ontrol control
Vsso
VD DA
I I Analog peripherals
VSS;
Vopio 1 Legend:
T [ oo
10 cells
I I 2.7V t0 5.5V power line
N 1.1V power line
VSSD VD DIO_2
’ Control line
10 cells X External power pad
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Review datasheet and
TRM section 16.3 for
additional details
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Overvoltage detection (OVD) features

> Detects supply conditions above a threshold and applies a reset to the device
> Always ON except in Hibernate and XRES modes

Review datasheet and

— OVD on VDDD TRM section 16.3.3 for
— Generates a reset if a voltage excursion dips above the rising trip point additional details
— Supports two trip points: > 5.5 V (default) or > 5.0 V

— OVD on VDDA

— Generates a reset, a fault or no action (default) if a voltage excursion dips above
the rising trip point
— Supports two trip points: > 5.5 V (default) or > 5.0 V
— OVD on VCCD
— Generates a reset if a voltage excursion dips above the rising trip point

!. Rising Trip Point \ Falling Trip Point
Vooo/Vooa!Veco --!

Power Ramp Rate

Reset
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Overcurrent detection (OCD)

> The TRAVEO™ T2G
Body Entry family has
one OCD for each
regulator
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VD DD

OovD

TRAVEO™ T2G

ibernate

| peripherals

High voltage (Voop)
and Hibel domain RTC

10 cells

Active
I I Regulator
]
11 = I I
v I Active domain and
ssb Enable  Reset High frequency logic/ Flash SRAM (Active)
peripherals
control
Active power domain
power switch control
Reset Reset
BOD OovD
DeepSleep
|  Regulator
ges A S
L DeepSleep domain
V, Enable  Reset peripherals / SRAM
%‘3 control
Reset or Reset or
Enabl Fault Enable Fault
control control
1 l BOD OovD
Vssp
VDDA
I I Analog peripherals
VSSA
VDDlgi 1
I I 10 cells
VSSD VDDIO_Z
10 cells

——— 2.7Vt05.5V power line

1.1V power line

——  Control line

External power pad
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Review datasheet and
TRM section 16.3 for
additional details
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Overcurrent detection (OCD) features L/

> Detects the device if the current is over the regulator limit
> Always ON except in Hibernate and XRES modes _
— OCD on VCCD TR section 16 3.5 or

— Generates a reset by detecting if the load current of a regulator is higher additional details
than expected
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Summary of voltage monitoring

HelnEe Monitor Trip Point Output Available Power Mode
Supply

VoD 1 (Fixed) Reset All power modes
BOD 2 (Programmable) Reset All power modes except
OVD 2 (Programmable) Reset Hibernate and XRES modes
LVD 26 (Programmable) Interrupt, Fault, or No action

Vopa BOD 2 (Programmable) Reset, Fault, or No action
OVvD 2 (Programmable) Reset, Fault, or No action

Veep BOD 1 (Fixed) Reset
OVvD 1 (Fixed) Reset

OCD 1 (Fixed) Reset
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Voltage monitoring by ADC &—/

> All power supplies use ADC
> HSIOM_MONITOR_CTL register provides a monitor switch between

[ h
power/ground pad and Amuxbus A/B Review darasneet and
> The midpoint of the signal (Amuxbus A/B) is connected to SARMUX (internal 10.8:6and 31.10 for
signals) and can be selected for ADC by a channel
> Use Case: < e
. . g 9 HSIOM_MONITOR_CTL
— VDDIO monitoring | % o
¢ Supply Monitor Block (Reference A < < AAN—
Buffer) J oo
PAS_S CTL_ _ W| AN
SUPPLY I\/I_ON T_VL A L o SARNn_CHx_SAMPLE_CTL
- T T \ _PIN_ADDR
........................................... SARMUX
VREFH ADC Core
PAS_S CTL_ ) W| m
SUPPLY_MON_LVL.B T \
L VREFL )
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Power supply monitoring by ADC &_/

> Relationship between HSIOM_MONITOR_CTL_0 Register and Power/Ground pins _
Hint Bar

_CTL_O Pins Review datasheet and
Bit 0 Voob A 176 144 100 80 - 16.3.6 and 31.10 for
Bit 1 Vee B 1 1 1 1 - additional details
Bit 2 Voop A 22 18 12 - -

Bit 3 Vssp B 23 19 13 - -

Bit 4 Voob A 43 35 24 : -

Bit 5 Vippio 1t A 44 36 25 20 16

Bit 6 Vesp B 45 37 26 21 17

Bit 7 Vssp B 46 38 27 21 17

Bit 8 VrerL B 76 62 41 32 26

Bit 9 Vssa B 77 63 42 33 27

Bit 10 Vppa A 78 64 43 34 28

Bit 11 Veern A 79 65 44 35 29

Bit 12 Ve 2 A 88 72 50 40 32

Bit 13 Vssp B 89 73 51 41 33

Bit 14 Voop A 110 - - - -

Bit 15 Vssp B 111 - - - -

Bit 16 Voob A 132 108 75 60 48

Bit 17 Vssp B 133 109 76 61 49

Bit 18 Voop A 153 124 86 69 55

Bit 19 Vssp B 154 125 87 70 56

Bit 20 Vssp B 155 126 88 71 57
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Comparison between CYT2B, CYT3B/4B, and CYT3D/4D Q—/

5.0V 1/0 power supply
L8V I/O power supply N/A

Active/DeepSleep regulator Same
External PMIC control Available
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Revision Submission Description of change
date
o 6155466 04/29/2018 Initial release
*A 6333686 10/11/2018 Added page 2, 4, 22, 23, Appendix and the note descriptions of all pages.
Updated page 3, 5t0 8, 10 to 15, 17 to 21.
*B 6595227 06/14/2019 Updated page 1 to 24.
*C 6825047 03/05/2020 Updated page 5.
*D 7018164 10/28/2020 Updated page 2, 3, 5, 22, 24.
*E 7397171 10/22/2021 Updated page 1to 7, 9, 11, 15, 16, 18, 24.
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