: ” life.augmented

SPC560B40x, SPC560B50x
SPC560C40x, SPC560C50x

32-bit MCU family built on the Power Architecture®
for automotive body electronics applications

LQFP100 (14 x 14 x 1.4 mm) .

LQFP64 (10 x 10 x 1.4 mm)

LQFP144 (20 x 20 x 1.4 mm)

Features

High-performance 64 MHz e200z0h CPU
— 32-bit Power Architecture® technology
— Up to 60 DMIPs operation

— Variable length encoding (VLE)

Memory

Up to 512 KB Code Flash with ECC

64 KB Data Flash with ECC

Up to 48 KB SRAM with ECC

8-entry memory protection unit (MPU)

Interrupts

— 16 priority levels

— Non-maskable interrupt (NMI)

— Upto 34 external interrupts incl. 18 wakeup
lines

GPIO: 45(LQFP64), 75(LQFP100),

123(LQFP144)

Timer units

— 6-channel 32-bit periodic interrupt timers

— 4-channel 32-bit system timer module

— Software watchdog timer

— Real-time clock timer

16-bit counter time-triggered 1/Os

— Up to 56 channels with PWM/MC/IC/OC

— ADC diagnostic via CTU
Communications interface

Datasheet - production data

— Up to 6 FlexCAN interfaces (2.0B active)
with 64-message objects each

— Upto 4 LINFIex/UART
— 3DSPI/I2C

Single 5V or 3.3 V supply
10-bit analog-to-digital converter (ADC) with up
to 36 channels

— Extendable to 64 channels via external
multiplexing

— Individual conversion registers

— Cross triggering unit (CTU)

Dedicated diagnostic module for lighting

— Advanced PWM generation

— Time-triggered diagnostic

— PWM-synchronized ADC measurements

Clock generation

— 4to 16 MHz fast external crystal oscillator
(FXOSC)

— 32 kHz slow external crystal oscillator
(SXOSC)

— 16 MHz fast internal RC oscillator (FIRC)
— 128 kHz slow internal RC oscillator (SIRC)
— Software-controlled FMPLL

— Clock monitor unit (CMU)

Exhaustive debugging capability

— Nexusl on all devices

— Nexus2+ available on emulation package
(LBGA208)

Low power capabilities

— Ultra-low power standby with RTC, SRAM
and CAN monitoring

— Fast wakeup schemes
Operating temp. range up to -40 to 125 °C

Table 1. Device summary

Part number
Package
256 KB code Flash memory 512 KB code Flash memory

LQFP144 SPC560B40L5 — SPC560B50L5 —

LQFP100 SPC560B40L3 SPC560C40L3 SPC560B50L3 SPC560C50L3

LQFP64\W SPC560B40L1 SPC560C40L1 SPC560B50L1 SPC560C50L1
1. All LQFP64information is indicative and must be confirmed during silicon validation.
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Introduction

Document overview

This document describes the features of the family and options available within the family
members, and highlights important electrical and physical characteristics of the device. To
ensure a complete understanding of the device functionality, refer also to the device
reference manual and errata sheet.

Description

The SPC560B40x/50x and SPC560C40x/50x is a family of next generation microcontrollers
built on the Power Architecture embedded category.

The SPC560B40x/50x and SPC560C40x/50x family of 32-bit microcontrollers is the latest
achievement in integrated automotive application controllers. It belongs to an expanding
family of automotive-focused products designed to address the next wave of body
electronics applications within the vehicle. The advanced and cost-efficient host processor
core of this automotive controller family complies with the Power Architecture embedded
category and only implements the VLE (variable-length encoding) APU, providing improved
code density. It operates at speeds of up to 64 MHz and offers high performance processing
optimized for low power consumption. It capitalizes on the available development
infrastructure of current Power Architecture devices and is supported with software drivers,
operating systems and configuration code to assist with users implementations.

3
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Table 2. SPC560B40x/50x and SPC560C40x/50x device comparison®

Device
Feature SPC560B | SPC560B | SPC560B | SPC560C | SPC560C | SPC560B | SPC560B | SPC560B | SPC560C | SPC560C | SPC560B

40L1 40L3 40L5 40L1 40L3 50L1 50L3 50L5 50L1 50L3 5082
CPU €200z0h
Egeegg(ﬁz?n Static — up to 64 MHz
Code Flash 256 KB ‘ 512 KB
Data Flash 64 KB (4 x 16 KB)
RAM 24 KB 32 KB ‘ 32KB 48 KB
MPU 8-entry
ADC (10-bit) 12 ch 28 ch 36 ch 8 ch | 28 ch ‘ 12 ch ‘ 28 ch 36 ch 8 ch 28 ch 36 ch
CTU Yes
Total timer 1/0®) | 12 ch, 28 ch, 56 ch, 12 ch, 28 ch, 12 ch, 28 ch, 56 ch, 12 ch, 28 ch, 56 ch,
eMIOS 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit
B IF;:V/VOMCE‘)MC * 2 ch 5ch 10 ch 2ch 5 ch 2ch 5ch 10 ch 2ch 5ch 10 ch
B ::(’:V/Vol\/lca) 10 ch 20 ch 40 ch 10 ch 20 ch 10 ch 20 ch 40 ch 10 ch 20 ch 40 ch
- Ic/oc® — 3¢ch 6 ch — 3¢ch — 3¢ch 6 ch — 3¢ch 6 ch
SCI (LINFlex) 30)
SPI (DSPI) 2 2 3 2 2
CAN (FlexCAN) 20 5 6 3™ 5
1’c 1
32 kHz oscillator Yes
GPI0®) 45 79 123 45 | 79 ‘ 45 79 123 45 79 123

X0S/X0r00950dS ‘X0S/X0790950dS
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Table 2. SPC560B40x/50x and SPC560C40x/50x device comparison(l) (continued)

Device
Feature SPC560B | SPC560B | SPC560B | SPC560C | SPC560C | SPC560B | SPC560B | SPC560B | SPC560C | SPC560C | SPC560B
40L1 40L3 40L5 40L1 40L3 50L1 50L3 50L5 50L1 50L3 50B2
Debug JTAG Nexus2+
(©) 9) 9) ©) LBGA208
Package LQFP64 LQFP100 | LQFP144 | LQFP64 LQFP100 | LQFP64 LQFP100 | LQFP144 | LQFP64 LQFP100 (10)

J

© © N o g 0w PR

Based on 125 °C ambient operating temperature.

10. LBGA208 available only as development package for Nexus2+.

All LQFP64 information is indicative and must be confirmed during silicon validation.

Feature set dependent on selected peripheral multiplexing—table shows example implementation.

See the eMIOS section of the device reference manual for information on the channel configuration and functions.
IC — Input Capture; OC — Output Compare; PWM — Pulse Width Modulation; MC — Modulus counter.
SCIO0, SCI1 and SCI2 are available. SCI3 is not available.
CANO, CANL1 are available. CAN2, CAN3, CAN4 and CANS5 are not available.

CANO, CAN1 and CAN2 are available. CAN3, CAN4 and CAN5 are not available.

1/0 count based on multiplexing with peripherals.

uononNpoJU|
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2 Block diagram

Figure 1 shows a top-level block diagram of the SPC560B40x/50x and SPC560C40x/50x
device series.

3
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Block diagram

SPC560B40x/50x, SPC560C40x/50x

Figure 1. SPC560B40x/50x and SPC560C40x/50x block diagram

MC_CGM Clock Generation Module

SRAM Code Flash|| Data Flash
JTAG 48 KB 512 KB 64 KB
JTAG port T
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]
2 A A
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Lo > Noxs or Data 2|2
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Voltage y ho ¢ (Slave)
regulator =
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Interrupt requests < < (Slave)
NMI from peripheral —p| ©
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INTC | | registers
Clocks| CcMU
|X|J—> FMPLL
4
y
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=Y requegt
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AAAA T A
Interrupt
% i‘ request with
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[l{e] X X - =Y functionality
Legend:
ADC Analog-to-Digital Converter MC_ME  Mode Entry Module
BAM Boot Assist Module MC_PCU Power Control Unit
FlexCAN Controller Area Network MC_RGM Reset Generation Module
CMU Clock Monitor Unit MPU Memory Protection Unit
CTU Cross Triggering Unit Nexus Nexus Development Interface (NDI) Level
DSPI Deserial Serial Peripheral Interface NMI Non-Maskable Interrupt
eMIOS Enhanced Modular Input Output System PIT Periodic Interrupt Timer
FMPLL Frequency-Modulated Phase-Locked Loop RTC Real-Time Clock
12c Inter-integrated Circuit Bus SIUL System Integration Unit Lite
IMUX Internal Multiplexer SRAM Static Random-Access Memory
INTC Interrupt Controller SSCM System Status Configuration Module
JTAG JTAG controller STM System Timer Module
LINFlex  Serial Communication Interface (LIN support) SWT Software Watchdog Timer
ECSM Error Correction Status Module WKPU Wakeup Unit

12/116

Table 3 summarizes the functions of all blocks present in the SPC560B40x/50x and
SPC560C40x/50x series of microcontrollers. Please note that the presence and number of

blocks vary by device and package.
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Block diagram

Table 3. SPC560B40x/50x and SPC560C40x/50x series block summary

Block

Function

Analog-to-digital converter (ADC)

Multi-channel, 10-bit analog-to-digital converter

Boot assist module (BAM)

A block of read-only memory containing VLE code which is executed according
to the boot mode of the device

Clock monitor unit (CMU)

Monitors clock source (internal and external) integrity

Cross triggering unit (CTU)

Enables synchronization of ADC conversions with a timer event from the eMIOS
or from the PIT

Deserial serial peripheral interface
(DSPI)

Provides a synchronous serial interface for communication with external devices

Error Correction Status Module
(ECSM)

Provides a myriad of miscellaneous control functions for the device including
program-visible information about configuration and revision levels, a reset
status register, wakeup control for exiting sleep modes, and optional features
such as information on memory errors reported by error-correcting codes

Enhanced Direct Memory Access
(eDMA)

Performs complex data transfers with minimal intervention from a host
processor via “n” programmable channels.

Enhanced modular input output
system (eMIOS)

Provides the functionality to generate or measure events

Flash memory

Provides non-volatile storage for program code, constants and variables

FlexCAN (controller area network)

Supports the standard CAN communications protocol

Frequency-modulated phase-
locked loop (FMPLL)

Generates high-speed system clocks and supports programmable frequency
modulation

Internal multiplexer (IMUX) SIU
subblock

Allows flexible mapping of peripheral interface on the different pins of the device

Inter-integrated circuit (IZCTM) bus

A two wire bidirectional serial bus that provides a simple and efficient method of
data exchange between devices

Interrupt controller (INTC)

Provides priority-based preemptive scheduling of interrupt requests

JTAG controller

Provides the means to test chip functionality and connectivity while remaining
transparent to system logic when not in test mode

LINFlex controller

Manages a high number of LIN (Local Interconnect Network protocol) messages
efficiently with a minimum of CPU load

Clock generation module
(MC_CGM)

Provides logic and control required for the generation of system and peripheral
clocks

Mode entry module (MC_ME)

Provides a mechanism for controlling the device operational mode and mode
transition sequences in all functional states; also manages the power control
unit, reset generation module and clock generation module, and holds the
configuration, control and status registers accessible for applications

Power control unit (MC_PCU)

Reduces the overall power consumption by disconnecting parts of the device
from the power supply via a power switching device; device components are
grouped into sections called “power domains” which are controlled by the PCU

Reset generation module
(MC_RGM)

Centralizes reset sources and manages the device reset sequence of the device

S74
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Block diagram

SPC560B40x/50x, SPC560C40x/50x

Table 3. SPC560B40x/50x and SPC560C40x/50x series block summary (continued)

Block

Function

Memory protection unit (MPU)

Provides hardware access control for all memory references generated in a
device

Nexus development interface
(NDI)

Provides real-time development support capabilities in compliance with the
IEEE-ISTO 5001-2003 standard

Periodic interrupt timer (PIT)

Produces periodic interrupts and triggers

Real-time counter (RTC)

A free running counter used for time keeping applications, the RTC can be
configured to generate an interrupt at a predefined interval independent of the
mode of operation (run mode or low-power mode)

System integration unit (SIU)

Provides control over all the electrical pad controls and up 32 ports with 16 bits
of bidirectional, general-purpose input and output signals and supports up to 32
external interrupts with trigger event configuration

Static random-access memory
(SRAM)

Provides storage for program code, constants, and variables

System status configuration
module (SSCM)

Provides system configuration and status data (such as memory size and
status, device mode and security status), device identification data, debug
status port enable and selection, and bus and peripheral abort enable/disable

System timer module (STM)

Provides a set of output compare events to support AUTOSAR (Automotive
Open System Architecture) and operating system tasks

Software watchdog timer (SWT)

Provides protection from runaway code

Wakeup unit (WKPU)

The wakeup unit supports up to 18 external sources that can generate interrupts
or wakeup events, of which 1 can cause non-maskable interrupt requests or
wakeup events.

Crossbar (XBAR) switch

Supports simultaneous connections between two master ports and three slave
ports. The crossbar supports a 32-bit address bus width and a 64-bit data bus
width.

14/116
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SPC560B40x/50x, SPC560C40x/50x Package pinouts and signal descriptions

3 Package pinouts and signal descriptions

3.1 Package pinouts

The available LQFP pinouts and the LBGA208 ballmap are provided in the following figures.
For pin signal descriptions, please refer to the device reference manual (RM0017).

Figure 2. LQFP 64-pin configuration®

%222
NBTBHS )0 0 IS EENE
NDOOOITOMOONOIIICO0
ooaaooa>>>>a00000
nooooooonooooooon

/vaHOmwl\wmme-—com
COOVOVOLLLLLLLWLLLGS
PB[3] 1 48 b PA[11]
pclo]d 2 47 b PA[10]
PA[2] 3 46 b PA[9]
PA[1] 4 45 h PA[8]
PA[0] 5 44 b PA[7]
vss_Hv 6 43 B PA[3]
VvDD_HvH 7 ﬁ :Eg ﬁ%
VSS_HvO 8 1 u
aeaeTd o LQFP64 Top view 45 b peii3]
vss_Lvg 10 39 h PB[12]
vbD_Lvg 11 38 h PB[11]
vDD_BvVH 12 37 hPB[7]
pClLo] g 13 36 f1 PB[6]
PB[0] ] 14 35 h PB[5]
PB[1]d] 15 34 hVDD_HV_ADC
pcleld 16 33 | VSS_HV_ADC
SZARINAIRLRN RS =Y
= e RCRCRCR-ReE=a-.
ERTIRN>>4>4>2580F
ogdiedd T E g T ety
'ln_n_ &&megﬁgﬂ-ﬂ-&&
>> 3 35

a. All LQFP64 information is indicative and must be confirmed during silicon validation.
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Package pinouts and signal descriptions

SPC560B40x/50x, SPC560C40x/50x

Figure 3. LQFP 100-pin configuration

Note:
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ooooooooooooooooooooooonn
/ 9285 eI NSRS RIRNEg RN @
8885883855838 88IBIB8RRRE
PB3I g 1 75 pPAL
pclo] g 2 74 P PA[10]
pci41 g 3 73 pPApg]
pclis)d 4 72 pPAg
PARI 5 71 pPAl]
PE(0] O 6 70 |1 VDD_HV
PAlLI g 7 69 P VSS_HV
PE[1] ] 8 68 R PAQ]
PE[8] ] 9 67 [ PB[15]
PE[9] ] 10 66 [pPD[15]
PE[10] g 11 65 [PB[14]
PAl] 12 64 b PD[14]
PE[11] ] 13 63 [ PB[13]
vssv 14 LQFP100 @ frong
VDD_HV ] 15 . 61 P PB[12]
vss_nvd 16 TOp view 60 fPD12)
RESET ] 17 59 | PB[11]
vss_Lv g 18 58 [ PD[11]
vDD_LV g 19 57 [ PD[10]
vDD_BV O 20 56 |1 PD[9]
PCl1 o 21 55 | PB[7]
PC[10] ] 22 54 | PB[6]
PB[O] ] 23 53 [ PB[s]
(1] o] 24 52 |1 VDD_HV_ADC
pPcls] g 25 51 |1VSS_HV_ADC
ORI NN IO DO dNOINON QDG
EREREBIOBILBERILIIIIILGLTLSS
R
fffiffoukpxdondaaacacaaca
axadpgnT gul o
5> ¢2%¢

Availability of port pin alternate functions depends on product selection.
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Package pinouts and signal descriptions

Figure 4. LQFP 144-pin configuration

Note:

Availability of port pin alternate functions depends on product selection.
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O L L EE L EEEEE L L EECECEEEELEELELE
PeEIg 1 108 f3 PA[11]
pcol g 2 107 |3 PA[10]
pcral g 3 106 [1 PAf9]
pclis] o 4 105 f3 PA[8]
PG5 5 104 [ PA[7)
Pl 6 103 |1 PE[13]
PG 7 102 |7 PF[14]
PG[2] ] 8 101 |3 PF[15]
pa2i g o 100 [ VDD_HV
PE[0] 10 99 pvss_Hv
PA[L] ] 11 98 b Paio]
pe[l o 12 97 phpofy
PE[] 13 96 | PH[3]
PE[9] ] 14 95 b PH[2]
pe(io] g 15 94 | PHIL)
PA0] ] 16 93 | PH[0]
Pe[11] ] 17 92 hra[12]
vss_Hv o 18 Q 91 f Po[13]
voD_Hv o] 19 LQFP144 90 i PA[3]
VSS_Hv [ 20 - 89 [ PB[15]
RESET ] 21 TOp view 88 | PD[15]
vss_v g 22 87 b Pe[14]
vop_v 23 86 | PD[14]
vob_Bv o 24 85 b1 PB[13]
PGl g 25 84 b Po[13]
PGl8l 26 83 hPB[12]
pcru g 27 82 fy PD[12]
pcii01 o 28 81 b Pa[11]
PG[71d 29 80 | PD[11]
paisl g 30 79 f1 PD[10]
Pe[0] 31 78 b Po[9]
P[] d 32 77 hrem
pr(o ] 33 76 |1 PBI6]
Pr8 g 34 75 b Pe[s)
pri12l ] 35 74 |a voD_HV_ADC
pcel d 36 73 | VSS_HV_ADC
PO NI EE RO O I NOERAO TN NTNOE QRO o
5BBeIYTINYNI2R NI BESB332UBIBEEB8BRRN
T O O T O O O O T T O O T O O T O O T O O T O O O O
EggRnSEnN2234272208SONRYRONSHNRYbORES
Eggggga‘ggg‘g;%‘gg'EEE&&&&&&HEEEEEEEEEE
> > >
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

Figure 5. LBGA208 configuration

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
A | pcigl | Pcral NC NC PHI8] | PH[4] | Pcs] | PCo] NC NC PCl2] NC PE[15] NC NC NC | A
B | pclo] | P8R NC PC[12] | PE[6] | PHS] | PC4] | PH[O] | PH[L0] NC pc3] | PG1L] | PG[L5] | PGL4] | PA[L1] | PA[10] | B
c | pcu4] |vobo_Hv| PB[3] | PE[7] | PH7] | PE[S] | PE[3] | VSS_LV | PC[] NC PA5] NC PE[14] | PE[12] | PA[9] PAIS] | C
D NC NC PC[15] NC PH6] | PEM4] | PE[2] |vDD_LV |[VDD_HV| NC PA[6] NC PG[10] | PF[14] | PE[3] | PA[7] | D
E | poi | PoEl | PeEl | PGl PGl | PG[o] | PFI15] |VvDD HV| E
F | PE] | PAl] | PAl] | PE[ PHO] | PHA] | PH[@] | PHEZl | F
G | PE[ | PE[] | PE[0] | PA[0] VSS_HV | VSS_HV | VSS_HV | VSS_HV VDD_HV| NC NC MSEO | G
H |[vSs_HV| PE[1] |VDD_HV| NC VSS_HV | VSS_HV | VSS_HV | VSS_HV MDO3 | MDO2 | MDOO | MDO1 | H
J RESET | VSS_LV NC NC VSS_HV | VSS_HV | VSS_HV | VSS_HV NC NC NC NC J
K | EBvml NC | VvDD_BV | VDD_LV VSS_HV | VSS_HV | VSS_HV | VSS_HV NC PG[12] | PA[3] | PGM3] | K
L | poel] | Po[s] NC EVTO PB[15] | PD[15] | PD[14] | PB[14] | L
M | Po7 | Peel | Pcrio) | Pcpiy PB13] | PD[13] | PD[12] | PB[12] | M
N | pBry | PFO1 | PBIO] NC NC PA[4] |VSS LV | EXTAL |VvDD HV| PF[O] | PF[4] NC PB[11] | PD[O] | PD[9] | PD[1] | N
P | Prgl NC | PCI NC NC | PA[L4] |VvDD_Lv| XTAL | PBl10] | PF1] | PF[5] | PDO] | PD[3] VE)EBEV PBl5] | PBIT | P
R | prriz; | pcie] | prio) | PRy |voo mv| paps) | paps | Ne O_iﬁif_*( PF3] | PR | Pol | Popl | PO VfASE)gV PBS] | R
T Ne NC NC | Mcko | Ne | PR3y | Panz) | NC c_’;‘f%if PF2] | PF] | POy | Poi)] | o) | Poe) | PBlg | T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. Note: LBGA208 available only as development package for Nexus 2+. = Not connected
3.2 Pad configuration during reset phases

All pads have a fixed configuration under reset.
During the power-up phase, all pads are forced to tristate.

After power-up phase, all pads are forced to tristate with the following exceptions:

e  PA[9] (FAB) is pull-down. Without external strong pull-up the device starts fetching from
flash.

e  PA[8] (ABSI0]) is pull-up.

e RESET pad is driven low. This is pull-up only after PHASE?2 reset completion.

e JTAG pads (TCK, TMS and TDI) are pull-up whilst TDO remains tristate.

e Precise ADC pads (PB[7:4] and PD[11:0]) are left tristate (no output buffer available).
e Main oscillator pads (EXTAL, XTAL) are tristate.

e Nexus output pads (MDOI[n], MCKO, EVTO, MSEO) are forced to output.

18/116 DoclD14619 Rev 13 ‘Yl
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Package pinouts and signal descriptions

3.3 Voltage supply pins
Voltage supply pins are used to provide power to the device. Three dedicated
VDD_LV/VSS_LV supply pairs are used for 1.2 V regulator stabilization.
Table 4. Voltage supply pin descriptions
Pin number
Port pin Function
LQFP64 LQFP100 | LQFP144 |LBGA208W
C2, D9, E16,
VDD_HV |Digital supply voltage 7, 28, 56 15,37,70,} 19,51, 100, G13, H3, N9,
84 123 RS
G7, G8, G9,
G10, H1, H7,
- 14,16, 35,| 18, 20, 49,| H8, H9, H10,
VSS HV Digital ground 6, 8, 26, 55 69, 83 99, 122 37,38, 39,
J10, K7, K8,
K9, K10
1.2V decoupling pins. Decoupling
VDD_LV capacitor must be connected between 11, 23, 57 19, 32, 85| 23, 46, 124| D8, K4, P7
these pins and the nearest Vgs |v pin.@
1.2V decoupling pins. Decoupling
VSS LV capacitor must be connected between 10, 24, 58 18, 33, 86| 22,47,125| C8,J2,N7
these pins and the nearest Vpp |y pin.?
VDD_BV Internal regulator supply voltage 12 20 24 K3
VSS HV ADC Reference ground and analog ground for 33 51 73 R15
- - the ADC
Reference voltage and analog supply for
VDD_HV_ADC 34 52 74 P14
- - the ADC

1. LBGA208 available only as development package for Nexus2+

2. A decoupling capacitor must be placed between each of the three VDD_LV/VSS_LV supply pairs to ensure stable voltage

(see the recommended operating conditions in the device datasheet for details).

3.4

Pad types

In the device the following types of pads are available for system pins and functional port
pins:

S = Slow®

M = Medium® ©)

F = Fast® (©

| = Input only with analog feature(®

J = Input/Output (‘S’ pad) with analog feature

X = Oscillator

b. See the I/O pad electrical characteristics in the device datasheet for details.

3
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

3.5 System pins

The system pins are listed in Table 5.

Table 5. System pin descriptions

Pin number
c
2
o
< S| o 5
a g 2 2 o |l <« |2
& Function o | 2 c s || |8
- = o ] o b b ~
2 S| £ |B|E[E]3
~ o
@ = ) 21919 a
w -
14
. . . . . . Input, weak
RESET aBrl]c(ijlrﬁg};oen;It:setwnh Schmitt-Trigger characteristics o | M pull-up only 9 171211 7
’ after PHASE2
Analog output of the oscillator amplifier circuit, when the
oscillator is not in bypass mode. )
EXTAL , yp , o | x | Tristate | 27 | 36 | 50 | N8
Analog input for the clock generator when the oscillator
is in bypass mode.®
XTAL Analog input _ofthe_oscﬂlqtor ampllfler circuit. Nee((zj)s to | X Tristate o5 | 34 | a8 | P8
be grounded if oscillator is used in bypass mode.

1. LBGA208 available only as development package for Nexus2+

2. See the relevant section of the datasheet

3.6 Functional ports

The functional port pins are listed in Table 6.

c. All medium and fast pads are in slow configuration by default at reset and can be configured as fast or medium
(see PCR.SRC in section Pad Configuration Registers (PCR0-PCR122) in the device reference manual).
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Table 6. Functional port pin descriptions

Pin number
S c
(0] = c © < () 9
= g < o 5 Sl a E g D
S| 8 |s¢ 3 £ 1512 85 | 2|83 |3
5 a AR = 2 |37 W = a Y o I
o < S g . T | ‘s 5 L o <
Q 8 | 2|39 08
AFO  |GPIO[0] SIUL |10
AF1  |EOUCIO] eMIOS_0 | I/0
PA[0] |PCR[0] |AF2 |CLKOUT CGL O | M | Tristate 5 12 | 16 | G4
AF3 |— — —
— WKPU[19]“) WKPU [
AFO  |GPIO[1] SIuL |10
AF1  |EOUC[1] eMIOS_0 | I/0
AF2 — — — .
PA[1] |PCRI[1] S | Tristate 4 7 11 | F3
AF3 — — —
— NMmI®) WKPU [
— WKPU[2]® WKPU [
AFO  |GPIO[2] SluL | 1o
AF1 |EOUC[2] eMIOS_0 | I/0
PA[2] PCR[2] |AF2 |— — — | S Tristate 3 5 9 F2
AF3 |— — —
— WKPU[3]® WKPU [
AFO  |GPIO[3] SIUL |10
AF1  |EOUC[3] eMIOS_ 0 | I/0
PA[B] |PCR[3] |AF2 |— — — | s | Tristate | 43 | 68 | 90 | K15
AF3 |— — —
— EIRQI[0] SIUL [
AFO  |GPIO[4] SluL | 1o
AF1 |EOUC[4] eMIOS_0 | I/0
PA[4] |PCR[4] |AF2 |— — — | s | Tristate | 20 | 29 | 43 | N6
AF3 |— — —
— WKPU[9]® WKPU [
AFO  |GPIO[5] SIUL |10
AF1  |EOUC[5] eMIOS_0 | I/0 .
PAIS]  |PCRIS] |, M | Tristate | 51 | 79 | 118 | Ci1
AF3 |— — —
AFO  |GPIO[6] SIUL |10
AF1  |EOUCI6] eMIOS_0 | I/0
PA6] |PCR[6] |AF2 |— — — | S| Tristate | 52 | 80 | 119 | D11
AF3 |— — —
— EIRQI1] SIUL [
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c ] S < § g Qo 'g —
5 x |85 S 2 =ls| L8 | 4o |8
s O =S o ol o | = 0 = ) S s x
o o g o = = = g w o o o o ~
& Z S I 5 s |8 x g L o o S
- g 3 ~ 9 9 m
|
AFO  |GPIO[7] SIUL 110
AF1  |EOUC[7] eMIOS_0 | 1/0
PA[7] |PCR[7] |AF2 |LIN3TX LINFlex 3| O | S | Tristate 44 71 | 104 | D16
AF3 |— — —
— EIRQ[2] SIUL [
AFO  |GPIO[8] SIUL 110
AF1  |EOUCI8] eMIOS_0 | 1/0
AF2  |— — —
Input, weak
PA[8] |PCR[8] |AF3 |— — — | s " 45 72 | 105 | c16
— EIRQ[3] SIUL [ put-up
N/A®) | ABS[0] BAM [
— LIN3RX LINFlex_3 | |
AFO  |GPIO[9] SIUL /O
AF1  |EOUC[9] eMIOS 0 | I/O
PA[9] |PCR[9] |AF2 |— — — | s | Pull-down | 46 73 | 106 | C15
AF3 |— — —
N/A®) |FAB BAM [
AFO  [GPIO[10] SIUL 110
AF1  |EOUC[10] eMIOS 0 | I/0 .
PA[10] |PCRI[10] S | Tristate 47 74 | 107 | B16
AF2  |SDA 2C_0 |10
AF3 |— — —
AFO  |GPIO[11] SIUL /O
PA[11] |PCR[11] AFL | EOUC[L] eMIOS_0 | 1/0 S | Tristate 48 75 | 108 | B15
AF2 [sCL 2C_0 |1/0
AF3  |— — —
AFO  |GPIO[12] SIUL 110
AF1 |— — —
PA[12] |PCR[12] |AF2 |— — — | s | Tristate 22 31 45 T7
AF3  |— _ _
— SIN_O DSPIO [
AFO  |GPIO[13] SIUL /o)
AF1 |SOUT 0 DSPILO | O .
PA[13] |PCRI13] | - - M | Tristate 21 30 44 R7
AF3 |— — —
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Package pinouts and signal descriptions

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c IRS) < ® 5 Q 2 —
= o S 5 S o S| S| L€ T = T
s | & |&838| < s |8lg| w2 | & |5 |5 |8
& Z S I 5 s |8 x g L o o S
- g 3 - 9 9 m
-
AFO  |GPIO[14] SIUL |10
AF1 |SCK_O DSPI_0 | I/0
PA[14] |PCR[14] |AF2 |CS0_O DSPI.O |I/O| M | Tristate 19 | 28 | 42 | Pe
AF3  |— — —
— EIRQ[4] SIUL [
AFO  |GPIO[15] SIUL |10
AF1 |CS0_0 DSPI_0 | I/O
PA[15] |PCR[15] |AF2 |SCK_0 DSPI.O |I/O| M | Tristate 18 | 27 | 40 | R6
AF3 |— — _
— WKPU[10]®) WKPU [
AFO  |GPIO[16] SIUL |10
AF1  |CANOTX FlexCAN_O| O .
PB[O] |PCRI16] |, M | Tristate 14 | 23 | 31 | N3
AF3  |— — —
AFO  |GPIO[17] SIUL |10
AF1 |— — —
AF2 |— — — .
PB[1] |PCR[17] | S | Tristate 15 | 24 | 32 | M1
— WKPU[4]® WKPU [
— CANORX FlexCAN_O| |
AFO  |GPIO[18] SIUL |10
AF1  |LINOTX LINFlex 0 | O .
PB[2] |PCRI[18] - M | Tristate | 64 | 100 | 144 | B2
AF2  |SDA 12C_0 |10
AF3  |— — —
AFO  |GPIO[19] SIUL |10
AF1 |— — —
AF2 |SCL 12C_0 |1/O
PB[3] |PCR[19] AF3 - S Tristate 1 1 1 C3
— WKPU[11]® WKPU [
— LINORX LINFlex 0 | |
AFO  |GPIO[20] SIUL [
AF1 |— — —
PB[4] |PCR[20] |AF2 |— — — Tristate | 32 | 50 | 72 | T16
AF3  |— — —
— GPI[0] ADC [
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SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c IS c ® S| o 2 —~
= T € S o s|l2| O 8 D)
S 5 | <2 3 s 512 o3 |38 |3 |3
s | & |&¢g| g s |flg| w2 |2 & |2 |8
& Z S I 5 s |8 x g L o o S
- g 3 - 9 9 m
-
AFO  |GPIO[21] SIUL [
AF1 |— — _
PB[5] |PCR[21] |AF2 |— — — Tristate | 35 | 53 | 75 | R16
AF3  |— — —
— GPI[1] ADC [
AFO  |GPIO[22] SIUL [
AF1 |— — —
PB[6] |PCR[22] |AF2 |— — — Tristate | 36 | 54 | 76 | P15
AF3 |— — _
— GPI[2] ADC [
AF0  |GPIO[23] SIUL [
AF1 |— — —
PB[7] |PCR[23] |AF2 |— — — Tristate | 37 | 55 | 77 | P16
AF3  |— — —
— GPI[3] ADC [
AFO  |GPIO[24] SIUL [
AF1 |— — —
AF2  |— — — .
PB[8] |PCRI24] |, . Tristate | 30 | 39 | 53 | R9
— ANSIO] ADC [
— 0SC32K_XTAL(™) | sxosc |10
AFg  |CGPIO[2S] SIUL [
AF1 | — —
AF2 | — — .
PB[9] |PCR[25] |, o |— Tristate | 29 | 38 | 52 | T9
o gg(s:[gng Extall | A0 !
— 7 - SXOSC | I/0
AFO  |GPIO[26] SIuL |10
AF1 |— — —
AF2  |— — — .
PB[10] |PCR[26] |, . J | Tristate | 31 | 40 | 54 | P9
— ANSI[2] ADC [
— WKPU[8]® WKPU [
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Table 6. Functional port pin descriptions (continued)

Pin number
S c
c ] S < § g Qo 'g —
= T < S o 2le| I ® D
s L |8 3 = 512 o35 | 3|18 |3 |8
5 o 9 o = = =17 w = o o o I
& Z S I 5 s |8 x g L o o S
- g 3 ~ 9 9 m
|
AFO  |GPIO[27] siuL | 1o
. AF1  |EOUCI3] eMIOS_0 | 1/0
(8)[] PCR[27] |AF2 |— — — | 3| Tristate | 38 | 59 | 81 | N13
AF3  |CS0 0 DSPI O | 1/O
— ANS[3] ADC |
AFO  |GPIO[28] SIUL | /O
AF1  |EOUC[4] eMIOS_0 | 1/0
PB[12] |PCR[28] |AF2 |— — — | 3| Tristate | 39 | 61 | 83 | M16
AF3 |CS1 0 DSPILO | O
— ANX[O] ADC |
AFO  |GPIO[29] siuL |10
AF1  |EOUCS] eMIOS_0 | 1/0
PB[13] |PCR[29] |AF2 |— — — | 3| Tristate | 40 | 63 | 85 | mM13
AF3  |cs2.0 DSPILO | O
— ANX[1] ADC |
AFO  |GPIO[30] SIUL | /O
AF1  |EOUCIE] eMIOS_0 | 1/0
PB[14] |PCR[30] |AF2 |— — — | 3| Tristate | 41 | 65 | 87 | L6
AF3 |CS3. 0 DSPILO | O
— ANX[2] ADC |
AFO  |GPIO[31] siuL |10
AF1  |EOUC[7] eMIOS_0 | 1/0
PB[15] |PCR[31] |AF2 |— — — | 3| Tristate | 42 | 67 | 89 | L13
AF3  |Ccs4. 0 DSPILO | O
— ANX[3] ADC |
AFO  |GPIO[32] SIUL | /O
AF1 — — — Input, weak
pC[o]® |PCR[32] M| P 59 | 87 | 126 | A8
AF2 |TDI JTAGC | | pull-up
AF3  |— — —
AFO  |GPIO[33] siuL |10
PC[1]©® |PCR[33] 10) M | Tristate | 54 | 8 | 121 | c9
AF2 |TDO JTAGC | O
AF3  |— — —
‘Yl DocID14619 Rev 13 25/116




Package pinouts and signal descriptions

SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c i) S) < ® g @ 'g ~
= g € S o = | 2| 8 D)
S 5 | <2 3 s 512 o3 |38 |3 |3
s | & |&838| < s |8lg| w2 | & |5 |5 |8
a <3 z 5 S lg | xE 5z s |3
- g 3 - 9 9 m
-
AFO  |GPIO[34] SIUL |10
AF1 |SCK_1 DSPI_1 | I/O
PC[2] |PCR[34] |AF2 |CAN4TX(1D FlexCAN_4| O | M | Tristate 50 | 78 | 117 | AL
AF3 — — —
— EIRQ[5] SIUL [
AFO  |GPIO[35] SIUL |10
AF1 |CSO_1 DSPI_1 | I/O
AF2  |MA[O] ADC o)
PC[3] |PCR[35] |AF3 |— — — | s | Tristate | 49 | 77 | 116 | B11
— CAN1RX FlexCAN_1| 1
— CAN4RX(1D FlexCAN_4/| 1
— EIRQI6] SIUL [
AFO  |GPIO[36] SIUL |10
AF1 |— — —
AF2 |— — — .
PC[4] |PCR[36] AF3 M Tristate 62 92 131 B7
— SIN_1 DSPI 1 | |
— CAN3RX(™D FlexCAN_3| 1
AFO  |GPIO[37] SIUL |10
AF1 |SOUT 1 DSPIL | O
PC[5] |PCR[37] |AF2 |CAN3TX(®D FlexCAN_3| O | M | Tristate 61 | 91 | 130 | A7
AF3 |— — —
— EIRQ[7] SIUL [
AFO  |GPIO[38] SIUL |10
AF1  |LINITX LINFlex 1 | O
PCI6]  |PCRI38] |, - S | Tristate 16 | 25 | 36 | R2
AF3 |— — _
AFO  |GPIO[39] SIUL |10
AF1 |— — —
AF2 |— — — .
PC[7]  |PCRI39] |, . S | Tristate 17 | 26 | 37 | P3
— LINIRX LINFlex_1 | |
— WKPU[12]®) WKPU [
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Table 6. Functional port pin descriptions (continued)

Pin number
S c
c i) S) < ® g @ 'g ~
= T € S o s|l2| O 8 D)
2| g |£s 5 S |8/2| 95 |38 ]33
s | o |&8 ¢ 2 |2lg|l w2 |2 |7 |& %
a <3 z o S| &| ®E L0 L | L |3
- g 3 - 9 9 M
-
AFO  |GPIO[40] SIUL | 1/0
AF1  |LIN2TX LINFlex 2 | O .
PCI8]  |PCRI40] |, S | Tristate | 63 | 99 | 143 | A1
AF3  |— — —
AFO  |GPIO[41] SluL |10
AF1 |— — —
AF2  |— — —
PC[9] |PCR[41] S Tristate 2 2 2 B1
AF3  |— — —
— LIN2RX LINFlex_2 | |
— WKPU[13]“ WKPU [
AFO  |GPIO[42] SIUL | 1/0
AF1 |CAN1TX FlexCAN_1| O .
PC[10] |PCR[42] 1) M | Tristate 13 | 22 | 28 | M3
AF2  |CANATX FlexCAN_4| O
AF3  |MA[1] ADC o)
AFO  |GPIO[43] SIuL |10
AF1 |— — —
AF2  |— — —
PC[11] |PCR[43] |AF3 |— — — | s | Tistate | — | 21 | 27 | m4
— CAN1RX FlexCAN_1| 1
— CAN4RX(1D FlexCAN_4/| 1
— WKPU[5]® WKPU [
AFO  |GPIO[44] SluL |10
AF1 |EOUC[12] eMIOS 0 | I/0
PC[12] |PCR[44] |AF2 |— — — | M| Trstate | — | 97 | 141 | B4
AF3  |— — —
— SIN_2 DSPI2 | |
AF0  |GPIO[45] SIuL | 1/0
AF1  |EOUC[13] eMIOS_0 | I/0 .
PC[13] |PCR[45] S | Tristate | — | 98 | 142 | A2
AF2  |SOUT 2 DSPI 2 | O
AF3  |— — —
AFO  |GPIO[46] SluL | 1/0
AF1  |EOUC[14] eMIOS 0 | I/0
PC[14] |PCR[46] |AF2 [SCK_2 DSPI 2 [l/O| S | Tristate | — 3 3 c1
AF3  |— — —
— EIRQ[8] SIUL [
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
g 5
s c © = o 2
z x g 5 2 g % s L g < 3 3 %
5 £ |2% = = |elg| @5 | & |5 |7 |S
a < 3 w & ol® « 5 e & & )
= o ~ | | m
|
AFO  |GPIO[47] SIUL |10
AF1  |EOUC[15] eMIOS_0 | 1/0 .
PC[15] |PCR[47] M | Tristate | — 4 4 | D3
AF2 |Ccso 2 DSPI_ 2 | 1/0
AF3 |— — —
AFO  |GPIO[48] SIUL |
AF1  |— — —
PD[0] |PCR[48] |AF2 |— — — Tristate | — | 41 | 63 | P12
AF3  |— — —
— GPI[4] ADC [
AFO  |GPIO[49] SIUL |
AF1  |— _ _
PD[1] |PCR[49] |AF2 |— — — Tristate | — | 42 | 64 | T12
AF3  |— — —
— GPI[5] ADC |
AFO  |GPIO[50] SIUL |
AF1  |— — —
PD[2] |PCR[50] |AF2 |— — — Tristate | — | 43 | 65 | R12
AF3  |— — —
— GPI[6] ADC [
AFO  |GPIO[51] SIUL |
AF1  |— _ _
PD[3] |PCR[51] |AF2 |— — — Tristate | — | 44 | 66 | P13
AF3  |— — —
— GPI[7] ADC |
AFO  |GPIO[52] SIUL |
AF1  |— — —
PD[4] |PCR[52] |AF2 |— — — Tristate | — | 45 | 67 | R13
AF3  |— — —
— GPI[8] ADC [
AFO  |GPIO[53] SIUL |
AF1 |— _ _
PD[5] |PCR[53] |AF2 |— — — Tristate | — | 46 | 68 | T13
AF3  |— — —
— GPI[9] ADC |
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SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

Table 6. Functional port pin descriptions (continued)

Pin number
g 5
c IS c © S| @ = ~
s | s [E8| 3 g 15151 8BS 318 3|%
5 a L0 S = =13 % 2 Q o o N
o < 3 T P T | a c ) T o ?D:
g S - 9 9 m
|
AFO  |GPIO[54] SIUL |
AF1  |— _ _
PD[6] |PCR[54] |AF2 |— — — Tristate | — | 47 | 69 | T14
AF3 |— — —
— GPI[10] ADC |
AFO  |GPIO[55] SIUL [
AF1  |— — —
PD[7] |PCR[S5] |AF2 |— — — Tristate | — | 48 | 70 | R14
AF3  |— _ _
— GPI[11] ADC |
AFO  |GPIO[56] SIUL |
AF1 |— — —
PD[8] |PCR[56] |AF2 |— — — Tristate | — | 49 | 71 | T15
AF3  |— — —
— GPI[12] ADC [
AFO  |GPIO[57] SIUL |
AF1  |— — —
PD[9] |PCR[57] |AF2 |— — — Tristate | — | 56 | 78 | N15
AF3  |— _ _
— GPI[13] ADC [
AFO  |GPIO[58] SIUL |
AF1  |— — —
PD[10] |PCR[58] |AF2 |— — — Tristate | — | 57 | 79 | N14
AF3 |— — —
— GPI[14] ADC [
AFO  |GPIO[59] SIUL [
AF1 |— — —
PD[11] |PCR[59] |AF2 |— — — Tristate | — | 58 | 80 | N16
AF3  |— _ _
— GPI[15] ADC [
AFO  |GPIO[60] SIUL | /0
— AF1 |CS5.0 DSPILO | O
8) PCR[60] |AF2 |EOUC[24] eMIOS 0 |0 | J | Tristate | — | 60 | 82 | Mi5
AF3  |— — —
— ANS[4] ADC |
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Package pinouts and signal descriptions

SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
g 5
c IS c ® S| o = —~
s | s [E8| 3 g 15151 8BS 318 3|%
5 a L0 S = =13 oo Q o o N
o < 3 T P T | a c o T T ?D:
g 3 - 9 9 m
-
AFO  |GPIO[61] SIUL |10
AF1 |CSO_1 DSPI_1 | I/O
PD[13] |PCR[61] |AF2 |EOUC[25] eMIOS 0 |I/O| J | Tristate | — | 62 | 84 | M14
AF3  |— — —
— ANS[5] ADC [
AFO  |GPIO[62] SluL | 1o
AF1 |CS1_1 DSPI_L1 | O
PD[14] |PCR[62] |AF2 |EOUC|[26] eMIOS 0 |I/O| J | Tristate | — | 64 | 86 | L15
AF3 |— — —
— ANSI6] ADC [
AFO  |GPIO[63] SIUL |10
AF1 |CS2_1 DSPI.1 | O
PD[15] |PCR[63] |AF2 |EOUC[27] eMIOS 0 |I/O| J | Tristate | — | 66 | 88 | L14
AF3  |— — —
— ANS[7] ADC [
AFO  |GPIO[64] SluL | 1o
AF1  |EOUC[16] eMIOS_0 | I/0
AF2 |— — — .
PE[0] |PCR[64] S | Tristate | — 6 10 | F1
AF3  |— — _
— CAN5RX(1D FlexCAN_5/| 1
— WKPU[6]® WKPU [
AFO  |GPIO[65] SIUL |10
PE[1] |PCRI[65] AFL | EOUCTLY] eMIOS 0 | 11O 1 1 Jrigtate | — 8 12 | F4
AF2  |CAN5TX(ID FlexCAN_5| O
AF3 |— — —
AFO  |GPIO[66] SluL | 1/0
AF1 |EOUC[18] eMIOS_0 | I/0
PE[2] |PCR[66] |AF2 |— — — | M| Tristate | — | 89 | 128 | D7
AF3 |— — —
— SIN_1 DSPI_1 | |
AFO  |GPIO[67] SIUL |10
AF1  |EOUC[19] eMIOS_0 | I/0 .
PE[3] |PCRI[67] M | Tristate | — | 90 | 129 | C7
AF2 |SOUT_ 1 DSPI.1 | O
AF3 |— — —
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SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c IRS) < ® 5 Q 2 —
= T < o o) = | 2| 8 D)
e 5 |28 g £ 5|2 o3 | 3|8 |53 |3
s | & |&38| ¢ e |8lgl w2 | & |58 | & |8
& Z S I 5 s |8 x g L o o S
- g S - 9 9 m
-
AFO  |GPIO[68] SIUL |10
AF1  |EOUC[20] eMIOS 0 | I/O
PE[4] |PCR[68] |AF2 |SCK_ 1 DSPI_1 |I/O| M | Tristate — 93 | 132 | D6
AF3 |— — —
— EIRQ[9] SIUL [
AFO  |GPIO[69] SIUL |10
AF1  |EOUC[21] eMIOS 0 | I/0 .
PE[5 PCR[69 - M Tristate — 94 133 C6
[5] (691 | oo CS0_1 DSPI_1 | I/O
AF3  |MA[2] ADC o)
AFO  |GPIO[70] SIUL |10
AF1  |EOUC[22] eMIOS 0 | I/0 .
PE[6] |PCR[70] M | Tristate — 95 | 139 | B5
AF2 |CS3.0 DSPILO | O
AF3  |MA[1] ADC o)
AFO  |GPIO[71] SIUL |10
PE[7] |PCR[71] AFL - EOUCIZ3] eMIOS 0\ O 1 1 | ristate 96 | 140 | C4
AF2 |CS2.0 DSPILO | O
AF3  |MA[O] ADC o)
AFO  |GPIO[72] SIUL |10
AF1 |CAN2TX(12) FlexCAN_2| O
PE[8 PCR[72 - M Tristate — 9 13 G2
[8] (721 | App EOUC[22] eMIOS 0 | I/O
AF3  |CAN3TX1D FlexCAN_3| O
AFO  |GPIO[73] SIUL |10
AF1 |— — —
AF2  |EOUC[23] eMIOS 0 | I/O
PE[9] |PCR[73] |AF3 |— — — | s | Tristate — 10 14 | 61
— WKPU[7]® WKPU [
— CAN2RX(12) FlexCAN_2| |
— CAN3RXD FlexCAN_3| |
AFO  |GPIO[74] SIUL |10
AF1  |LIN3TX LINFlex 3 | O
PE[10] |PCR[74] |[AF2 |CS3 1 DSPI.1 | O | S | Tristate — 11 15 | G3
AF3 |— — —
— EIRQ[10] SIUL [
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c i) S) < © g @ 'g —~
5 x |85 o 2 =ls| L8 | 4o |8
et O = S o o 7} i n 3 © = 3 Q
o o g o = = = | w o o o o Y
& Z S I 5 s |8 x g L o o S
- g S - 9 9 m
-
AFO  |GPIO[75] SIUL |10
AF1 |— — _
AF2 |CS4. 1 DSPI.1 | O .
PE[11] |PCRI7S] |, . S | Tristate — 13 17 | H2
— LIN3RX LINFlex_3 | |
— WKPU[14]®) WKPU [
AFO  |GPIO[76] SIUL |10
AF1 |— — —
AF2  |E1UC[19]13) eMIOS_1 | I/O .
PE[12] |PCRI76] |, . S | Tristate — 76 | 109 | C14
— SIN_2 DSPI 2 | |
— EIRQ[11] SIUL [
AFO  |GPIO[77] SIUL |10
AF1 |SOUT2 DSPI.2 | O
PE[13] |PCR[77 - S Tristate — — 103 D15
[13] 771 | Ap2 E1UC[20] eMIOS_1 | I/O
AF3 |— — —
AFO  |GPIO[78] SIUL |10
AF1 |SCK_2 DSPI_2 | I/0
PE[14] |PCR[78] |[AF2 |E1UC[21] eMIOS 1 [I/O| S | Tristate — — | 112 | c13
AF3 |— — —
— EIRQ[12] SIUL [
AFO  |GPIO[79] SIUL |10
PE[15] |PCR[79] AFL 1CS0_2 DSPL2 11O\ 1 Tristate 113 | A13
AF2  |E1UC[22] eMIOS_1 | I/O
AF3 |— — —
AFO  |GPIO[80] SIUL |10
AF1  |EOUC[10] eMIOS 0 | I/O
PF[0] |PCR[80] [AF2 |CS3 1 DSPI.1 | O | J | Tristate — — 55 | N10
AF3  |— — _
— ANS[8] ADC [
AFO  |GPIO[81] SIUL |10
AF1  |EOUC[11] eMIOS 0 | I/O
PF[1] |PCR[81] |[AF2 |CS4 1 DSPI.1 | O | J | Tristate — — 56 | P10
AF3 |— — —
— ANS[9] [ [
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SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

Table 6. Functional port pin descriptions (continued)

Pin number
g 5
s c © = o 2
S|« |E% S 2 (515 BE |53 |3|%
S| & |&% g s |2lg| b2 |88 |3 |s8
o < 3 T P T | o x = & L L S
g 3 - 9 9 m
-
AFO0  |GPIO[82] SluL |10
AF1 |EOUC[12] eMIOS 0 | I/0
PF[2] |PCR[82] |AF2 |CSO 2 DSPI 2 [l/O| J | Tristate | — | — | 57 | T10
AF3  |— — —
— ANS[10] ADC [
AFO  |GPIO[83] SluL | 1/o
AF1  |EOUC[13] eMIOS 0 | I/0
PF[3] |PCR[83] |AF2 |CS1_2 DSPIL.2 | O | J | Tristate | — | — | 58 | R10
AF3  |— — —
— ANSI[11] ADC [
AFO0  |GPIO[84] SIUL | 1/0
AF1  |EOUC[14] eMIOS 0 | I/0
PF[4] |PCR[84] |AF2 |CS2 2 DSPI2 | O | J | Trstate | — | — | 59 | Ni1
AF3  |— — —
— ANS[12] ADC [
AFO  |GPIO[85] SluL | 1/0
AF1  |EOUC[22] eMIOS 0 | I/0
PF[5] |PCR[85] |AF2 |CS3_2 DSPIL.2 | O | J | Tristate | — | — | 60 | P11
AF3  |— — —
— ANSI[13] ADC [
AFO  |GPIO[86] SIUL | 1/0
AF1  |EOUC[23] eMIOS 0 | I/0
PF[6] |PCR[86] |AF2 |— — — | 3| Tistate | — | — | 61 | T11
AF3  |— — —
— ANS[14] ADC [
AFO  |GPIO[87] SluL |10
AF1 |— — —
PF[7] |PCR[87] |AF2 |— — — | 3| Tistate | — | — | 62 | Rl
AF3  |— — —
— ANSI[15] ADC [
AFO0  |GPIO[88] SIUL | 1/0
AF1 |CAN3TX{®4 FlexCAN_3| O .
PF[8] |PCR[88] M| Trstate | — | — | 34 | P1
AF2 |CS4 0 DSPI O | O
AF3  |CAN2TX(®D) FlexCAN_2| O
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Package pinouts and signal descriptions

SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c IRS) < ® 5 Q 2 —
S ¢ |55 g 2 1515 B8 s8] 3|%
= = = S o) © ] - Q
o o L o s ‘= =13 w o a N = IS
- g 3 - 9 9 m
-
AFO  |GPIO[89] SIUL |10
AF1 |— — _
AF2 |CS5.0 DSPILO | O .
PF[9] |PCRI[89] - - S| Tristate | — | — | 33 | N2
AF3 |— — —
— CAN2RX(19) FlexCAN_2| 1
— CAN3RX14) FlexCAN_3| |
AFO  |GPIO[90] SIUL |10
AF1 |— — — .
PF[10] |PCRI[90] M | Tristate | — | — | 38 | R3
AF2 |— — _
AF3 |— — —
AFO  |GPIO[91] SIUL |10
AF1 |— — —
PF[11] |PCR[91] |AF2 |— — — | s | Tstate | — | — | 39 | R4
AF3 |— — —
— WKPU[15]®) WKPU [
AFO  |GPIO[92] SIUL |10
AF1 |E1UC[25 eMIOS_1 | I/0
PF[12] |PCR[92] [25] - M Tristate — — 35 R1
AF2 |— — —
AF3 |— — _
AFO  |GPIO[93] SIUL |10
AF1  |E1UC|[26] eMIOS_1 | I/0
PF[13] |PCR[93] |AF2 |— — — | s | Tstate | — | — | 41 | T6
AF3 |— — —
— WKPU[16]“ WKPU [
AFO  |GPIO[94] SIUL |10
AF1 |CAN4TX(D FlexCAN_4| O
PF[14] |PCR[94 - M | Tristate — | — | 102 | D14
[14] 4] | Apo E1UC[27] eMIOS_1 | I/0
AF3  |CAN1TX FlexCAN_4| O
AFO  |GPIO[95] SIUL |10
AF1 |— — —
AF2 |— — _
PF[15] |PCR[95] |AF3 |— — — | s | Tristate — | — | 101 | E15
— CAN1RX FlexCAN_1| 1
— CAN4RX(1D) FlexCAN_4/ |
— EIRQ[13] SIUL [
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SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c IS c © S| o 2 —~
a x [E5 2 2 SIS BE | sl |3 |%
= = = S o) © ] — Q
o o L o s ‘= =13 w = o q N IS
& Z S I 5 s |8 x g L o o S
- g 3 - 9 9 m
-
AFO  |GPIO[96] SIUL |10
AF1  |CAN5TXD FlexCAN_5| O .
PG[0] |PCRI[96] M | Tristate — — 98 | El4
AF2  |E1UC[23] eMIOS_1 | I/O
AF3 |— — —
AFO  |GPIO[97] SIUL |10
AF1 |— — —
AF2 |E1UC[24 eMIOS_1 | I/O
PG[1] |PCR[97] AF3 [24] - S Tristate — — 97 E13
— CAN5RX(1D) FlexCAN_5/| |
— EIRQ[14] SIUL [
AFO  |GPIO[98] SIUL |10
AF1 |E1UC[11] eMIOS_1 | /0 .
PG[2] |PCRI[98] M | Tristate — — 8 E4
AF2  |— — —
AF3 |— — —
AFO  |GPIO[99] SIUL |10
AF1 |E1UC[12] eMIOS_1 | I/0
PG[3] |[PCR[99] |AF2 |— — — | S Tristate — — 7 E3
AF3 |— — —
— WKPU[17]®) WKPU [
AFO  |GPIO[100] SIUL |10
AF1 |E1UC[13] eMIOS_1 | I/0 .
PG[4] |PCR[100] M | Tristate — — 6 E1l
AF2  |— — —
AF3 |— — —
AFO  |GPIO[101] SIUL |10
AF1  |E1UC[14] eMIOS_1 | I/O
PG[5] |PCR[101]|AF2 |— — — | s | Tristate — — 5 E2
AF3 |— — —
— WKPU[18]®*) WKPU [
AFO  |GPIO[102] SIUL |10
AF1 |E1UC[15] eMIOS_1 | I/0 .
PG[6] |PCR[102] M | Tristate — — 30 | M2
AF2 |— — _
AF3 |— — —
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
S c
= 2 a S § g @ [ g ~
s | & |25 £ 2 1z |5l WE s ]8|3 %
= 3 o c o e w o © - - IS
g a = c > P 5|8 @ = & o o D
< 3 L a S (o4
Q I = O < -
-
AFO GPIO[103] SIUL 110
AF1 E1UC[16] eMIOS 1 | I/O .
PG[7] |PCR[103] M | Tristate — — 29 | M1
AF2  |— — —
AF3 |— — —
AFO GPIO[104] SIUL 110
AF1  |E1UC[17] eMIOS_1 | I/O
PG[8] |PCR[104]|AF2 |— — — | S Tristate — — 26 L2
AF3 |CS0_2 DSPI_2 | I/O
— EIRQ[15] SIUL [
AF0  |GPIO[105] SIUL 110
AF1 E1UC[18] eMIOS 1 | I/O .
PG[9] |PCR[105] S | Tristate — — 25 L1
AF2  |— — —
AF3  |SCK_2 DSPI_2 | I/0
AFO GPIO[106] SIUL 110
AF1 EOUC[24] eMIOS 0 | I/IO .
PG[10] |PCR[106] AF2 - S Tristate — — 114 | D13
AF3 |— — —
AFO  |GPIO[107] SIUL |10
AF1 EOQUC[25 eMIOS_0 | I/O
PG[11] |PCR[107] s [25] - M | Tristate — — | 115 | B12
AF3 — — —
AF0 |GPIO[108] SIUL 110
AF1 EOUC[26] eMIOS 0 | I/O .
PG[12] |PCR[108]( > M | Tristate — — 92 | K14
AF3 |— — —
AFO GPIO[109] SIUL 110
AF1  |EOUC[27] eMIOS 0 | I/O .
PG[13] |PCR[109] AF2 M Tristate — — 91 K16
AF3 |— — —
AFO  |GPIO[110] SIUL | 110
AF1 E1UC[O eMIOS_1 | I/O
PG[14] |PCRI[110] s [0] - S | Tristate — — | 110 | B14
AF3 — — —
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SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

Table 6. Functional port pin descriptions (continued)

Pin number
S c
= 2 a S § g @ [ g ~
2 | & |BS = 2 1z |5l WE s ]8|3 %
£ g s 5 = = 1o 0 3 & = = <
o = c = = = | ® x = o o o N
o < > (s & © o c o T L ?D:
g S - 9 9 m
|
AFO GPIO[111] SIUL 1/10
AF1 E1UC[1] eMIOS 1 | I/O .
PG[15] |PCR{111] [, M | Tristate | — | — | 111 | B13
AF3  |— — —
AFO GPIO[112] SIUL 1/10
AF1 |E1UC[2] eMIOS_1 | 1/0
PH[O] |PCR[112]|AF2 |— — — | M| Tistate | — | — | 93 | F13
AF3  |— — —
— SIN1 DSPI_1 |
AFO  |GPIO[113] siuL | 1o
AF1 E1UC[3] eMIOS 1 | I/O .
PH[1] |PCR[113] M| Tristate | — | — | 94 | F14
AF2 SOUT1 DSPI_1 (@]
AF3  |— — —
AFO GPIO[114] SIUL 1/10
PH[2] |PCR[114] AFL | EIUCH] eMIOS_L1H 1O 1 1 Tristate 95 | F16
AF2 SCK_1 DSPI_1 110
AF3  |— — —
AFO  |GPIO[115] SIUL |10
AF1 |E1UC[5] eMIOS_1 | 1/0 .
PHI[3 PCR[115 - M Tristate — — 96 F15
[3] (1151 App CS0_1 DSPI.1 |10
AF3 — — _
AFO  |GPIO[116] siuL | 1o
AF1 E1UC[6] eMIOS 1 | I/O .
PH[4] |PCRI[116] M | Tristate | — | — | 134 | A6
AF2  |— — —
AF3  |— — —
AFO GPIO[117] SIUL 1/10
AF1 E1UC[7] eMIOS 1 | I/O .
PH[5] |PCR[117] - S Tristate — — 135 B6
AF2  |— — —
AF3 |— — —
AFO  |GPIO[118] SIUL |10
AF1 E1UC[8 eMIOS 1 | I/O
PH[6] |PCR{118](, [8] - M | Tristatle | — | — | 136 | D5
AF3  |MA[2] ADC o)
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c 9 a < § g o [ g —
= x |85 = 2 1z |5l WE s ]8|3 %
£ g s 5 = = 2l 0 3 & . by Q
IS o B 5 5 58| 2< T o | & | ¢
< 3 w a s (@4
Q S | 21911923
-
AFO GPIO[119] SIUL 110
AF1 E1UC[9] eMIOS 1 | I/O .
PH[7] |PCR[119] M | Tristate — — | 137 | ¢5
AF2 CS3_2 DSPI_2 (@]
AF3  |MA[1] ADC o}
AFO GPIO[120] SIUL 110
AF1  |E1UC[10] eMIOS_1 | 1/0 .
PHI[8 PCR[120 - M Tristate — — 138 A5
[8] [ ]AF2 Cs2 2 DSPI_2 (0]
AF3  |MA[0] ADC o}
AFO GPIO[121] SIUL 110
©) AF1 — — — Input, weak
PH[9]® |PCR[121] S 60 88 | 127 | B8
AF2 TCK JTAGC [ pull-up
AF3 — — —
AFO GPIO[122] SIUL 110
( AF1 — — — Input, weak
PHé)lO] PCR[122] s [P 53 81 | 120 | B9
AF2 T™S JTAGC [ pull-up
AF3 — — —

1. Alternate functions are chosen by setting the values of the PCR.PA bitfields inside the SIUL module. PCR.PA = 00 — AFO;
PCR.PA =01 — AF1; PCR.PA = 10 —» AF2; PCR.PA = 11 — AF3. This is intended to select the output functions; to use
one of the input functions, the PCR.IBE bit must be written to ‘1’, regardless of the values selected in the PCR.PA bitfields.
For this reason, the value corresponding to an input only function is reported as “—".

2. Multiple inputs are routed to all respective modules internally. The input of some modules must be configured by setting the
values of the PSMIO.PADSELX bitfields inside the SIUL module.

LBGA208 available only as development package for Nexus2+
All WKPU pins also support external interrupt capability. See wakeup unit chapter for further details.
NMI has higher priority than alternate function. When NMI is selected, the PCR.AF field is ignored.

I e o

“Not applicable” because these functions are available only while the device is booting. Refer to BAM chapter of the
reference manual for details.

Value of PCR.IBE bit must be 0

Be aware that this pad is used on the SPC560B64L3 and SPC560B64L5 to provide VDD_HV_ADC and VSS_HV_ADC1.
Therefore, you should be careful in ensuring compatibility between SPC560B40x/50x and SPC560C40x/50x and
SPC560B64.

9. Out of reset all the functional pins except PC[0:1] and PH[9:10] are available to the user as GPIO.
PCJ[0:1] are available as JTAG pins (TDI and TDO respectively).
PH[9:10] are available as JTAG pins (TCK and TMS respectively).
If the user configures these JTAG pins in GPIO mode the device is no longer compliant with IEEE 1149.1-2001.

10. The TDO pad has been moved into the STANDBY domain in order to allow low-power debug handshaking in STANDBY
mode. However, no pull-resistor is active on the TDO pad while in STANDBY mode. At this time the pad is configured as an
input. When no debugger is connected the TDO pad is floating causing additional current consumption. To avoid the extra
consumption TDO must be connected. An external pull-up resistor in the range of 47—100 kQ should be added between the
TDO pin and VDD_HV. Only in case the TDO pin is used as application pin and a pull-up cannot be used then a pull-down
resistor with the same value should be used between TDO pin and GND instead.

~
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11. Available only on SPC560Cx versions and SPC560B50B2 devices
12. Not available on SPC560B40L3 and SPC560B40L5 devices

13. Not available in 100 LQFP package

14. Available only on SPC560B50B2 devices

15. Not available on SPC560B44L3 devices

3.7 Nexus 2+ pins
In the LBGA208 package, eight additional debug pins are available (see Table 7).
Table 7. Nexus 2+ pin descriptions
. Pin number
Debug pin Function dir!cgion Pad type aFftuer:Crtel,azgt LQFP LQFP | LBGA
100 144 208M
MCKO Message clock out (0] F — — — T4
MDOO0 Message data out 0 (0] M — — — H15
MDO1 Message data out 1 (0] M — — — H16
MDO2 Message data out 2 (0] M — — — H14
MDO3 Message data out 3 (0] M — — — H13
EVTI Eventin I M Pull-up — — K1
EVTO Event out (0] M — — — L4
MSEO Message start/end out (0] M — — — G16

1. LBGAZ208 available only as development package for Nexus2+.

3.8

3.9

3

Electrical characteristics

Introduction

This section contains electrical characteristics of the device as well as temperature and
power considerations.

This product contains devices to protect the inputs against damage due to high static
voltages. However, it is advisable to take precautions to avoid applying any voltage higher
than the specified maximum rated voltages.

To enhance reliability, unused inputs can be driven to an appropriate logic voltage level (Vpp
or Vgg). This could be done by the internal pull-up and pull-down, which is provided by the
product for most general purpose pins.

The parameters listed in the following tables represent the characteristics of the device and
its demands on the system.

In the tables where the device logic provides signals with their respective timing
characteristics, the symbol “CC” for Controller Characteristics is included in the Symbol
column.
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In the tables where the external system must provide signals with their respective timing
characteristics to the device, the symbol “SR” for System Requirement is included in the
Symbol column.

Caution:  All LQFP64 information is indicative and must be confirmed during silicon validation.

3.10 Parameter classification

The electrical parameters shown in this supplement are guaranteed by various methods. To
give the customer a better understanding, the classifications listed in Table 8 are used and
the parameters are tagged accordingly in the tables where appropriate.

Table 8. Parameter classifications

Classification tag Tag description

P Those parameters are guaranteed during production testing on each individual device.

Those parameters are achieved by the design characterization by measuring a statistically

C . L
relevant sample size across process variations.

Those parameters are achieved by design characterization on a small sample size from typical
T devices under typical conditions unless otherwise noted. All values shown in the typical
column are within this category.

D Those parameters are derived mainly from simulations.

Note: The classification is shown in the column labeled “C” in the parameter tables where
appropriate.

3.11 NVUSRO register

Bit values in the Non-Volatile User Options (NVUSRO) Register control portions of the
device configuration, namely electrical parameters such as high voltage supply and
oscillator margin, as well as digital functionality (watchdog enable/disable after reset).

For a detailed description of the NVUSRO register, please refer to the device reference
manual.

3.11.1 NVUSRO[PAD3V5V] field description

The DC electrical characteristics are dependent on the PAD3V5V bit value. Table 9 shows
how NVUSRO[PAD3V5V] controls the device configuration.

Table 9. PAD3V5V field description

value® Description
0 High voltage supply is 5.0 V
1 High voltage supply is 3.3 V

1. Default manufacturing value is ‘1'. Value can be programmed by customer in Shadow Flash.

3
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3.11.2 NVUSRO[OSCILLATOR_MARGIN] field description

The fast external crystal oscillator consumption is dependent on the
OSCILLATOR_MARGIN bit value. Table 10 shows how NVUSRO[OSCILLATOR_MARGIN]
controls the device configuration.

Table 10. OSCILLATOR_MARGIN field description

Value® Description
0 Low consumption configuration (4 MHz/8 MHz)
1 High margin configuration (4 MHz/16 MHz)

1. Default manufacturing value is ‘1'. Value can be programmed by customer in Shadow Flash.

3.11.3 NVUSRO[WATCHDOG_EN] field description

The watchdog enable/disable configuration after reset is dependent on the
WATCHDOG_EN bit value. Table 11 shows how NVUSRO[WATCHDOG_EN] controls the
device configuration.

Table 11. WATCHDOG_EN field description

value® Description
0 Disable after reset
1 Enable after reset

1. Default manufacturing value is ‘1'. Value can be programmed by customer in Shadow Flash.

3.12 Absolute maximum ratings

Table 12. Absolute maximum ratings

Value
Symbol Parameter Conditions Unit
Min Max

Vsg SR |Digital ground on VSS_HV pins — 0 0 \%

Voltage on VDD_HV pins with respect _
Vop |SR o ground (Vss) — 0.3 6.0 \Y,

Voltage on VSS_LV (low voltage digital

Vss v | SR|supply) pins with respect to ground — Vgs—0.1 Vggt0.1 \Y,
(Vss)
Voltage on VDD_BYV pin (regulator - -0.3 6.0

Voo sv |SR ly) with tt d (v : v
supply) with respect to ground (Vgs) Relative to Vpp 03 Vppt0.3
Voltage on VSS_HV_ADC (ADC

Vss apc | SR|reference) pin with respect to ground — Vgs—0.1 Vggt0.1 \Y,
(Vss)
Voltage on VDD_HV_ADC pin (ADC — -0.3 6.0

Voo_apc SR | et ith tt d (v : v
reference) with respect to ground (Vss) | Relative to Voo Vpp —0.3 Vpp+0.3

3
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Table 12. Absolute maximum ratings (continued)

Value
Symbol Parameter Conditions Unit
Min Max
Vv SR Voltage on any GPIO pin with respect to — -0.3 6.0 v
IN :
ground (Vgg) Relative to Vpp — Vppt0.3
Injected input current on any pin during
napaD SR |verioad condition o -10 10
bsol f all d mA
Absolute sum of all injected input
nasum | SR crents during overload condition T 50 50
Vpp = 5.0 V + 10%, . 20
Sum of all the static I/O current within a |PAD3V5V =0
lavesec |SR | ¢ mA
Supply segmen Vpp = 3.3V * 10%, 64
PAD3V5V = 1 o
Low voltage static current sink through
lcorerv |SR VDD_ BV — — 150 mA
Tstorace | SR |Storage temperature — -55 150 °C
Note: Stresses exceeding the recommended absolute maximum ratings may cause permanent

damage to the device. This is a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the operational sections of this
specification are not implied. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability. During overload conditions (Vy > Vpp of V |y < Vsg),
the voltage on pins with respect to ground (Vgg) must not exceed the recommended values.

3.13 Recommended operating conditions

Table 13. Recommended operating conditions (3.3 V)

Value
Symbol Parameter Conditions Unit
Min Max
Vsg SR | Digital ground on VSS_HYV pins — 0 0 \%
VDD(l) SR X?Ita)ge on VDD_HYV pins with respect to ground . 3.0 36 Vv
ss

@ Voltage on VSS_LV (low voltage digital supply) . N
Vss_Lv SR pins with respect to ground (Vgs) Ves™0.1 | Vgst0.1 |V

Voltage on VDD_BYV pin (regulator supply) with - 3.0 3.6

Voo sv® | SR
- respect to ground (VSS) Relative to VDD VDD_O'l VDD+O'1

Voltage on VSS_HV_ADC (ADC reference) pin .
Vssapc | SR |ih respect to ground (Vgs) Ves™0.1 | Vgst0.1 | V

5
Voltage on VDD_HV_ADC pin (ADC reference) - 3.09 3.6
with respect to ground (Vss) Relative to Vpp | Vpp—0.1 | Vpp+0.1

Voo anc® | SR

3
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Table 13. Recommended operating conditions (3.3 V) (continued)

Value
Symbol Parameter Conditions Unit
Min Max
Vv SR Voltage on any GPIO pin with respect to ground - Vss-0.1 — Vv
IN -
Ss elative to — +0.
(Vss) Relative to Vpp Vpp+0.1
| SR Injected input current on any pin during overload L 5 5
INJPAD condition
bsol f all d mA
Absolute sum of all injected input currents
ingsum SR during overload condition T 50 S0
250 x 108
TVpp SR |Vpp slope to ensure correct power up(®) — 3.0 (0.25 Vis
[Vius])

100 nF capacitance needs to be provided between each Vpp/Vgg pair
330 nF capacitance needs to be provided between each Vpp |/Vss |y supply pair.

400 nF capacitance needs to be provided between Vpp gy and the nearest Vgg y (higher value may be needed
depending on external regulator characteristics). - -

4. 100 nF capacitance needs to be provided between Vpp apc/Vss_apc pair.

Full electrical specification cannot be guaranteed when voltage drops below 3.0 V. In particular, ADC electrical
characteristics and 1/0s DC electrical specification may not be guaranteed. When voltage drops below V yppy, device is
reset.

6. Guaranteed by device validation.

7. Minimum value of TVpp must be guaranteed until Vpp reaches 2.6 V (maximum value of Vpgogrp)-

Table 14. Recommended operating conditions (5.0 V)

Value
Symbol Parameter Conditions Unit
Min Max
Vsg SR |Digital ground on VSS_HYV pins — 0 0 \%
o Voltage on VDD_HV pins with respect to — 4.5 5.5
Vb SR \Y,
ground (Vss) Voltage drop®® 3.0 5.5

@) Voltage on VSS_LV (low voltage digital . B
Vss v SR supply) pins with respect to ground (Vgs) Vss=0.1 | VestO.1 | V

— 4.5 5.5

Voltage on VDD_BYV pin (regulator supply)

2
with respect to ground (Vgg) Voltage drop 30 55 v

Vpp_gvt? SR

Relative to VDD VDD—O.l VDD+0'1

Voltage on VSS_HV_ADC (ADC reference)
Vss_apc SR pin with respect to ground (Vg Vss0.1 | Vsst0.1 |V

— 4.5 55

Voltage on VDD_HV_ADC pin (ADC

&)
reference) with respect to ground (Vgg) Voltage drop 3.0 55 v

Vpp_aoc® | SR

Relative to VDD VDD_O'l VDD+0'1

Voltage on any GPIO pin with respect to — Vss—0.1 —
ground (Vss) Relativeto Vpp |  — | Vpp*0.1

3
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Table 14. Recommended operating conditions (5.0 V) (continued)

Value
Symbol Parameter Conditions Unit
Min Max
| SR Injected input current on any pin during . 5 5
INJPAD overload condition
bsol f all d mA
Absolute sum of all injected input currents
iNasum SR during overload condition - =50 50
250 x 103
®) ™ Vis
TVpp SR |Vpp slope to ensure correct power up — 3.0 (0.25
[Vus])

100 nF capacitance needs to be provided between each Vpp/Vgg pair.

2. Full device operation is guaranteed by design when the voltage drops below 4.5 V down to 3.0 V. However, certain analog
electrical characteristics will not be guaranteed to stay within the stated limits.

330 nF capacitance needs to be provided between each Vpp (/Vss |y supply pair.

4. 100 nF capacitance needs to be provided between Vpp gy and the nearest Vgg v (higher value may be needed
depending on external regulator characteristics). - -

5. 1 pF (electrolithic/tantalum) + 47 nF (ceramic) capacitance needs to be provided between Vpp apc/Vss apc pair. Another
ceramic cap of 10 nF with low inductance package can be added. - -

Guaranteed by device validation.

Minimum value of TVpp must be guaranteed until Vpp reaches 2.6 V (maximum value of Vporp)-

Note: RAM data retention is guaranteed with Vpp |y not below 1.08 V.

3.14 Thermal characteristics

3.14.1 Package thermal characteristics

Table 15. LQFP thermal characteristics®

Symbol C Parameter Conditions® Pin count | Value | Unit
64 60
Single-layer board - 1s 100 64

R co | 0 [T ressnce rctor o e L% o
Four-layer board - 2s2p 100 51
144 49
64 24
Single-layer board - 1s 100 36

Ross | CC D 'tl)'gaerrgggl resistance, junction-to- 1;4 Z C/W
Four-layer board - 2s2p 100 34
144 35
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Table 15. LQFP thermal characteristics(?) (continued)

Symbol C Parameter Conditions® Pin count | Value | Unit
64 11
Single-layer board - 1s 100 22
Rosc | CC D Igségel resistance, junction-to- 144 22 sC/W
64 11
Four-layer board - 2s2p 100 22
144 22
64 TBD
Single-layer board - 1s 100 33
Junction-to-board thermal 144 34
Y5 | CC D |characterization parameter, natural °C/IW
convection 64 TBD
Four-layer board - 2s2p 100 34
144 35
64 TBD
Single-layer board - 1s 100 9
Junction-to-case thermal 144 10
Y,c | CC D |characterization parameter, natural °C/IW
convection 64 TBD
Four-layer board - 2s2p 100 9
144 10

Thermal characteristics are based on simulation.
Vpp=3.3V+10%/5.0V +10%, T, =-40t0 125 °C

Junction-to-ambient thermal resistance determined per JEDEC JESD51-3 and JESD51-6. Thermal test board meets
JEDEC specification for this package.

4. Junction-to-board thermal resistance determined per JEDEC JESD51-8. Thermal test board meets JEDEC specification for
the specified package.

5. Junction-to-case at the top of the package determined using MIL-STD 883 Method 1012.1. The cold plate temperature is
used for the case temperature. Reported value includes the thermal resistance of the interface layer.

3.14.2

3

Power considerations

The average chip-junction temperature, T;, in degrees Celsius, may be calculated using

Equation 1:

Equation 1T; = Ty + (Pp X Rgja)
Where:

Ty, is the ambient temperature in °C.

Rgja is the package junction-to-ambient thermal resistance, in °C/W.

PD is the sum of P|NT and P|/O (PD = P|NT + P|/o)
P\nT is the product of Ipp and Vpp, expressed in watts. This is the chip internal

power.

P\/o represents the power dissipation on input and output pins; user determined.
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3.15

3.15.1

3.15.2

46/116

Most of the time for the applications, P,,o< Pyt and may be neglected. On the other hand,
P\;o may be significant, if the device is configured to continuously drive external modules
and/or memories.

An approximate relationship between Pp and T; (if P, is neglected) is given by:

Equation 2 Pp =K/ (T; + 273 °C)

Therefore, solving equations Equation 1 and Equation 2:

Equation 3 K = Pp x (Tp + 273 °C) + Rgya X Pp?
Where:

K is a constant for the particular part, which may be determined from Equation 3
by measuring Pp (at equilibrium) for a known T,_Using this value of K, the values
of Pp and T; may be obtained by solving equations Equation 1 and Equation 2
iteratively for any value of Tx.

I/O pad electrical characteristics

I/O pad types

The device provides four main 1/O pad types depending on the associated alternate
functions:

e Slow pads—These pads are the most common pads, providing a good compromise
between transition time and low electromagnetic emission.

e Medium pads—These pads provide transition fast enough for the serial communication
channels with controlled current to reduce electromagnetic emission.

e Fast pads—These pads provide maximum speed. There are used for improved Nexus
debugging capability.

e Input only pads—These pads are associated to ADC channels and the external 32 kHz
crystal oscillator (SXOSC) providing low input leakage.

Medium and Fast pads can use slow configuration to reduce electromagnetic emission, at
the cost of reducing AC performance.

I/O input DC characteristics

Table 16 provides input DC electrical characteristics as described in Figure 6.

3
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Figure 6. /0O input DC electrical characteristics definition

N I [
A
VDD | om e [ - [-------
R < boeeoo-
| [| Vhys
| NY
ViL S s s s - | -------------------------- |- R
Il | »
I | »
I |
PDIx = ‘15 | |
(GPDiI register of SIUL)
PDIx =0’ »
Table 16. /O input DC electrical characteristics
Value
Symbol C Parameter Conditions® Unit
Min Typ Max
Input high level CMOS
VW |SR| P (Schmitt Trigger) — 0.65Vpp| — | Vppt0.4
Input low level CMOS
Vi |SRI P (Schmitt Trigger) o 04 — |03%Vop | V
Input hysteresis CMOS
Vivs | CC | C (Schmitt Trigger) - 0-1Vpp | — -
D Tpo=-40°C — 2 200
b No injection Ta=25°C — 2 200
kg | CC | D [Digital input leakage on adjacent [Tp=85°C — 5 300 nA
D pin To=105°C| — | 12 | 500
P Tpo=125°C — 70 1000
WF,(Z) SR | P |Wakeup input filtered pulse — — — 40 ns
WNFI(Z) skl p Wakeup input not filtered L 1000 o L ns
pulse
1. Vpp=33V+10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified
2. Inthe range from 40 to 1000 ns, pulses can be filtered or not filtered, according to operating temperature and voltage.
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3.15.3 I/O output DC characteristics

The following tables provide DC characteristics for bidirectional pads:

e Table 17 provides weak pull figures. Both pull-up and pull-down resistances are
supported.

e Table 18 provides output driver characteristics for I/O pads when in SLOW
configuration.

e  Table 19 provides output driver characteristics for I/O pads when in MEDIUM
configuration.

e  Table 20 provides output driver characteristics for I/O pads when in FAST
configuration.

Table 17. 1/O pull-up/pull-down DC electrical characteristics

Value
Symbol |C Parameter Conditions® Unit
Min | Typ | Max
P PAD3V5V =0 10 — 150
C | ~|weak pull-up current  |Vin=ViL, Vop = 5.0V £10% |pap3vsy =
lweul | ¢ 1€ | absolute value 1@ 10 ) — | 250 | wA
P Vin=ViL Vpp =3.3V+10% |PAD3VSV=1 | 10 | — | 150
P PAD3V5V =0 10 — 150
C [<]Weak pull-down current |ViN = Vin: Vop = 5.0 V £10% —
lweol | ¢ |Cabsolute value PAD3VSV=1 | 10 | — | 250 | wA
P Vin = Vi Vpp = 3.3V £10% |PAD3VSV=1 | 10 | — | 150

1. Vpp=33V+10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified.

2. The configuration PAD3V5 = 1 when Vpp = 5 V is only a transient configuration during power-up. All pads but RESET and
Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

Table 18. SLOW configuration output buffer electrical characteristics

Value

Symbol |C Parameter Conditions® Unit
Min Typ Max

lon = -2 mA,
P Vpp =5.0V +10%, PAD3V5V =0 | 0.8Vpp — —
(recommended)

lOH = -2 mA,

Outputhigh level 1o, o by Vpp=5.0V£10%, PAD3VSV = | 08Vpp | — — | v
1

SLOW configuration

IOH =-1 mA,
C Vpp=3.3V +10%, PAD3V5V =1 | Vpp—0.8 | — —
(recommended)

3
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Table 18. SLOW configuration output buffer electrical characteristics (continued)

Symbol |C

Parameter

Conditions®

Value

Min

Typ

Max

Unit

CcC

C

Output low level
SLOW configuration

Push Pull

loL =2 MA,
Vpp =5.0 V +10%, PAD3V5V =0
(recommended)

0.1Vpp

IOL =2 mA,
Vpp =5.0V = 10%, PAD3V5V =
&

0.1Vpp

loL =1 mA,
Vpp =3.3V *+10%, PAD3V5V =1
(recommended)

0.5

1. Vpp=33V*10%/5.0V +10%, Ty =-40 to 125 °C, unless otherwise specified

2. The configuration PAD3V5 = 1 when Vpp = 5 V is only a transient configuration during power-up. All pads but RESET and
Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

Table 19. MEDIUM configuration output buffer electrical characteristics

Symbol |C

Parameter

Conditions®

Value

Min

Typ

Max

Unit

CcC

Output high level

MEDIUM configuration

Push Pull

IOH =-3.8 mA,
Vpp = 5.0V = 10%, PAD3V5V =0

0.8Vpp

loy = -2 MA,
Vpp = 5.0V = 10%, PAD3V5V =0
(recommended)

0.8Vpp

IOH =-1 mA,

Vpp = 5.0 V + 10%, PAD3V5V = 1(2)

0.8Vpp

lon = -1 mA,
Vpp = 3.3V +10%, PAD3V5V =1
(recommended)

Vpp-0.8

IOH =-100 HA,
Vpp =5.0V £ 10%, PAD3V5V =0

0.8Vpp

CcC

Output low level

MEDIUM configuration

Push Pull

IOL =3.8 mA,
Vpp = 5.0V = 10%, PAD3V5V =0

0.2Vpp

loL = 2 MA,
Vpp = 5.0V +10%, PAD3V5V =0
(recommended)

0.1Vpp

IOL =1 mA,

Vpp = 5.0 V + 10%, PAD3V5V = 1(2)

0.1Vpp

IOL =1 mA,
Vpp = 3.3V £10%, PAD3V5V =1
(recommended)

0.5

IOL =100 HA,
Vpp =5.0V £+ 10%, PAD3V5V =0

0.1Vpp

1. Vpp=33V+10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified

S74
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2. The configuration PAD3V5 = 1 when Vpp =5 V is only a transient configuration during power-up. All pads but RESET and
Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

Table 20. FAST configuration output buffer electrical characteristics

Value

Symbol |C Parameter Conditions® Unit
Min Typ Max

lon = —14mA,
P Vpp=5.0V +10%, PAD3V5V=0 | 0.8Vpp | — —
(recommended)

Output high level lon = —7TmA,
FAST configuration | S PUl v 0 = 5.0 v + 10%, PAD3VSV = 1@

lon = —11mA,
C Vpp=3.3V+10%, PAD3V5V =1 |Vpp-0.8| — —
(recommended)
IOL = 14mA,

P Vpp = 5.0 V +10%, PAD3V5V =0 — — [0.1Vpp
(recommended)

08Vpp | — | — |V

Output low level push Pull loL = 7TmMA,
FAST configuration Vpp = 5.0 V + 10%, PAD3V5V = 1)

IOL =11mA,
C Vpp = 3.3V + 10%, PAD3V5V = 1 — — 0.5
(recommended)

VoL|cC|C — — |0avpp| V

1. Vpp=33V+10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified

2. The configuration PAD3V5 = 1 when Vpp = 5 V is only a transient configuration during power-up. All pads but RESET and
Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

3.154 Output pin transition times

Table 21. Output pin transition times

Value
Symbol |[C Parameter Conditions® Unit
Min | Typ | Max
D C_ =25pF — | — | 50
il CL=50pF Vpp=5.0V +10%, PAD3V5V =0 | _ | 100
C. =
D |output transition time output 100 pF — | — |12
ty | CC —pint® ns
|D|sLow configuration CL=25pF — | — |50
il CL=50pF Vpp=3.3V+10%, PAD3V5V=1 | — | — 100
C. =
D 100 pF — |~ |*

3
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Table 21. Output pin transition times (continued)

Value
Symbol |C Parameter Conditions® Unit
Min | Typ | Max
D C =25pF — | — | 10
T C_ =50 pF |Vpp=5.0V +£10%, PAD3V5V=0 | — | — | 20
I C, = SIUL.PCRx.SRC =1
L=
D |output transition time output 100 pF —|— |40
ty | CC —pin®® ns
|D|MEDIUM configuration C =25pF —|— 12
T C_ =50 pF |Vpp=3.3V+£10%, PAD3V5V=1 | — | — | 25
| C, = SIUL.PCRx.SRC =1
D L= — | — | 40
100 pF
C_=25pF — | =1 4
CL=50pF Vpp=5.0V +10%, PAD3V5V =0 | — | 6
CL= 12
Output transition time output 1100 pF - |
t, | CC |D|pin(® ns
FAST configuration CL=25pF —|— | 4
CL=50pF Vpp=3.3V+10%, PAD3V5V=1 | | !
CL =
100 pF — |71

1. Vpp=33V+10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified
2. C_ includes device and package capacitances (Cpkg < 5 pF).

3.15.5 I/O pad current specification

The 1/O pads are distributed across the 1/0O supply segment. Each 1/O supply segment is
associated to a Vpp/Vgg supply pair as described in Table 22.

Table 22. 1/0 supply segment

Supply segment

Package
1 2 3 4 5 6

LBGA208(M) Equivalent to LQFP144 segment pad distribution MCKO MDON/MSEO
LQFP144 pin20—pin49 pin51-pin99 | pin100—pin122 | pin 123—pinl9 — —
LQFP100 pin16—pin35 pin37—pin69 pin70—pin83 | pin 84—pinl5 — —
LQFP64® pin8—pin26 | pin28—pin55 | pin56—pin7 — — —

1. LBGA208 available only as development package for Nexus2+
2. Al LQFP64 information is indicative and must be confirmed during silicon validation.

Table 23 provides 1/0 consumption figures.

In order to ensure device reliability, the average current of the I/O on a single segment
should remain below the |5,gseg Maximum value.

3
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Table 23. 1/0O consumption

Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
Vpp = 5.0 V * 10%, . . 20
ISW‘E?LW cclb Dynamic I/O current for C\ = 25 pF PAD3V5V =0 mA
( SLOW configuration L P Vpp=33VE10%, | _ | _ | 4
PAD3V5V =1
VDD =50V+ 10%, _ _ 29
|SWT§/IED(2 cclp Dynamic 1/O current for C, = 25 pF PAD3V5V =0 mA
MEDIUM configuration |- Vpp = 3.3V +10%, . . 17
PAD3V5V =1
Vpp =5.0V £+ 10%, . — | 110
Dynamic I/O current for PAD3V5V =0
lswrrst®@|CC|D| Y aT o L C_=25pF mA
configuration Vpp = 3.3 V % 10%, 50
PAD3V5V =1 o
C_=25pF, 2 MHz — — 2.3
_ Vpp = 5.0 V * 10%, — —
C_ =25 pF, 4 MHz PAD3V5V = 0 3.2
Root mean square I/0 |c, =100 pF, 2 MHz — — 6.6
IRMSSLW CC|D|current for SLOW mA
configuration CL=25pF, 2 MHz — | — | 16
_ Vpp = 3.3V £ 10%, _ —
C_ =25 pF, 4 MHz PAD3V5Y = 1 2.3
C_ =100 pF, 2 MHz — — 4.7
C_ =25 pF, 13 MHz — — 6.6
_ Vpp = 5.0 V * 10%, — —
C_ = 25 pF, 40 MHz PAD3V5V = 0 134
Root mean square 1/O C_ = 100 pF, 13 MHz _ _ 18.3
Irmsmep | CC|D |current for MEDIUM mA
configuration CL=25pF, 13 MHz — | = >
_ Vpp = 3.3V £ 10%, — —
C_ =25 pF, 40 MHz PAD3V5Y = 1 8.5
C_ =100 pF, 13 MHz — — 11
C_=25pF, 40 MHz — — 22
_ Vpp = 5.0V * 10%, — —
C_ = 25 pF, 64 MHz PAD3V5V = 0 33
Root mean square 1/0 C_ = 100 pF, 40 MHz - — 56
IrmsesT |CC|D |current for FAST mA
configuration C_ =25 pF, 40 MHz — | — | 14
_ Vpp=3.3V+10%, [ —
C_ =25 pF, 64 MHz PAD3V5Y = 1 20
C_ =100 pF, 40 MHz — — 35
Sum of all the static /0O |Vpp=5.0 V + 10%, PAD3V5V =0 — — 70
laveses | SR|D |current within a supply mA

1. Vpp=33V=*10%/5.0V *10%, Tp =-40tol125 °C, unless otherwise specified

2. Stated maximum values represent peak consumption that lasts only a few ns during 1/O transition.
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Table 24 provides the weight of concurrent switching 1/Os.
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Due to the dynamic current limitations, the sum of the weight of concurrent switching 1/0s on
a single segment must not exceed 100% to ensure device functionality.

Table 24. 1/0 Weight(l)

LQFP144/LQFP100 LQFP64®)
Supply segment
Pad Weight 5V Weight 3.3V Weight 5V Weight 3.3V
Lizp LE;P LEZP SRCO(3) “|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1
PB[3] | 10% — 12% — 10% — 12% —
¥ PC[9] | 10% — 12% — 10% — 12% —
! — |PC[14]] 9% — 11% — — — — —
4 — |PC[15]] 9% 13% 11% 12% — — — —
— — |PG[B]| 9% — 11% — — — — —
— — | PG[4]| 9% 12% 10% 11% — — — —
— — | PG[3]| 9% — 10% — — — — —
— — |PG[21| 8% 12% 10% 10% — — — —
3 | PAR2I| 8% — 9% — 8% — 9% —
— | PE[0]| 8% — 9% — — — — —
3 | PA[1] 7% — 9% — 7% — 9% —
— | PE]| 7% 10% 8% 9% — — — —
‘ 4 — | PE[B]| 7% 9% 8% 8% — — — —
— | PE[9] | 6% — 7% — — — — —
— |PE[10]| 6% — 7% — — — — —
3 | PAO]| 5% 8% 6% 7% 5% 8% 6% 7%
— |PE[11]| 5% — 6% — — — — —

3
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Table 24. 1/0 Weight(l) (continued)

LQFP144/LQFP100 LQFP64®)
Supply segment
Pad Weight 5V Weight 3.3V Weight 5V Weight 3.3V
LEZP LE;P LEZP SRCO(3) “|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1
— — | PG[9]| 9% — 10% — — — — —
— — | PG[8]| 9% — 11% — — — — —
— |PCl11]| 9% — 11% — — — — —
! 1 |PC[10]| 9% 13% 11% 12% 9% 13% 11% 12%
— — | PG[7]| 10% 14% 11% 12% — — — —
— — | PG[6]| 10% 14% 12% 12% — — — —
PB[O] | 10% 14% 12% 12% 10% 14% 12% 12%
! ! PB[1] | 10% — 12% — 10% — 12% —
— — | PF9] | 10% — 12% — — — — —
— — | PF[8] | 10% 15% 12% 13% — — — —
1 — — |PF[12]| 10% 15% 12% 13% — — — —
PC[6] | 10% — 12% — 10% — 12% —
! ! PC[7] | 10% — 12% — 10% — 12% —
— — |PF[10]| 10% 14% 12% 12% — — — —
— — |PF11]| 10% — 11% — — — — —
1 1 |PA[15]| 9% 12% 10% 11% 9% 12% 10% 11%
— — |PF[13]| 8% — 10% — — — — —
PA[14]| 8% 11% 9% 10% 8% 11% 9% 10%
PA4] | 8% — 9% — 8% — 9% —
! ! PA[13]| 7% 10% 9% 9% 7% 10% 9% 9%
PA[12]| 7% — 8% — 7% — 8% —
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Table 24. 1/0 Weight(l) (continued)

LQFP144/LQFP100 LQFP64®)
Supply segment
Pad Weight 5V Weight 3.3V Weight 5V Weight 3.3V
Lizp LE;P ngp SRCO(3) “|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1
PBO] | 1% — 1% — 1% — 1% —
2 2 | PBB| 1% — 1% — 1% — 1% —
PB[10]| 6% — 7% — 6% — 7% —
— — | PFO]| 6% — 7% — — — — —
— — | PFOI| 7% — 8% — — — — —
— — | PF21| 7% — 8% — — — — —
— — | PFBI| 7% — 9% — — — — —
— — | PF4] | 8% — 9% — — — — —
— — | PFB]| 8% — 10% — — — — —
— — | PF6] | 8% — 10% — — — — —
— — | PF7I| 9% — 10% — — — — —
— | PD[O]| 1% — 1% — — — — —
— | PD[]| 1% — 1% — — — — —
— | PD[2]| 1% — 1% — — — — —
— | PD[E]| 1% — 1% — — — — —
2 — | PDM4]| 1% — 1% — — — — —
— | PD[B]| 1% — 1% — — — — —
— | PD[6]| 1% — 1% — — — — —
— | PD[7T]| 1% — 1% — — — — —
— | PD[8]| 1% — 1% — — — — —
PB[4] | 1% — 1% — 1% — 1% —
? PB5] | 1% — 1% — 1% — 2% —
? PB[6] | 1% — 1% — 1% — 2% —
PB[7] | 1% — 1% — 1% — 2% —
— | PD[9]| 1% — 1% — — — — —
— |PD[10]| 1% — 1% — — — — —
— |PD[11]| 1% — 1% — — — — —
2 |PB[11]| 11% — 13% — 17% — 21% —
— |PD[12]| 11% — 13% — — — — —
2 |PB[12]| 11% — 13% — 18% — 21% —
— |PD[13]| 10% — 12% — — — — —

3

DocID14619 Rev 13 55/116




Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

Table 24. 1/0 Weight(l) (continued)

LQFP144/LQFP100 LQFP64®)
Supply segment
Pad Weight 5V Weight 3.3V Weight 5V Weight 3.3V
Lizp LE;P ngp SRCO(3) “|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1
2 |PB[13]| 10% — 12% — 18% — 21% —
— |PD[14]| 10% — 12% — — — — —
2 |PB[14]| 10% — 12% — 18% — 21% —
2 — |PD[15]| 10% — 11% — — — — —
PB[15]| 9% — 11% — 18% — 21% —
? PA[3] 9% — 11% — 18% — 21% —
— — |PG[13]| 9% 13% 10% 11% — — — —
? — — |PG[12]] 9% 12% 10% 11% — — — —
— — | PH[O]| 5% 8% 6% 7% — — — —
— — |PH]| 5% 7% 6% 6% — — — —
— — | PH[2I| 5% 6% 5% 6% — — — —
— — | PH[B]| 4% 6% 5% 5% — — — —
— — |PG[1]| 4% — 4% — — — — —
— — |PG[O]| 3% 4% 4% 4% — — — —
— — |PF[15]| 3% — 4% — — — — —
— — |PF[14]| 4% 5% 5% 5% — — — —
— — |PEN3]| 4% — 5% — — — — —
PA[7] | 5% — 6% — 16% — 19% —
PA[B] | 5% — 6% — 16% — 19% —
2 | PA[9] | 5% — 6% — 15% — 18% —
° PA[10]| 6% — 7% — 15% — 18% —
PA[11]| 6% — 8% — 14% — 17% —
3 — |PE[2]] 7% — 8% — — — — —
— — |PG[14]| 7% — 8% — — — — —
— — |PG[15]| 7% 10% 8% 9% — — — —
— — |PE[4]| 7% — 8% — — — — —
— — |PE[15]| 7% 9% 8% 8% — — — —
— — |PG[10]| 6% — 8% — — — — —
— — |PG[11]| 6% 9% 7% 8% — — — —
PC[3] | 6% — 7% — 7% — 9% —
: ? PC[2] | 6% 8% 7% 7% 6% 9% 8% 8%
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Table 24. 1/0 Weight(l) (continued)

LQFP144/LQFP100 LQFP64®)
Supply segment
Pad Weight 5V Weight 3.3V Weight 5V Weight 3.3V
Lizp LE;P ngp SRCO(3) “|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1
PA[5] | 5% 7% 6% 6% 6% 8% 7% 7%
PA[6] | 5% — 6% — 5% — 6% —
° ° ? PH[10]| 4% 6% 5% 5% 5% 7% 6% 6%
PC[1] | 5% — 5% — 5% — 5% —
PC[O] | 6% 9% 7% 8% 6% 9% 7% 8%
s PHI9] 7 7 8 8 7 7 8 8
— | PE[2]| 7% 10% 9% 9% — — — —
— | PE[B]| 8% 11% 9% 9% — — — —
! PC5] | 8% 11% 9% 10% 8% 11% 9% 10%
° PC[4] | 8% 12% 10% 10% 8% 12% 10% 10%
— | PEM4]| 8% 12% 10% 11% — — — —
— | PE[B] | 9% 12% 10% 11% — — — —
— — | PHA]| 9% 13% 11% 11% — — — —
4 — — | PH[B]| 9% — 11% — — — — —
— — | PH[E] | 9% 13% 11% 12% — — — —
— — |PH[7T]| 9% 13% 11% 12% — — — —
— — | PH[8] | 10% 14% 11% 12% — — — —
— | PE[6] | 10% 14% 12% 12% — — — —
— | PE[7]| 10% 14% 12% 12% — — — —
— |PCl12]| 10% 14% 12% 13% — — — —
! — |PCl13]| 10% — 12% — — — — —
PC[8] | 10% — 12% — 10% — 12% —
° PB[2] | 10% 15% 12% 13% 10% 15% 12% 13%

1. Vpp=33V=*10%/5.0V *10%, Tp =-40t0125 °C, unless otherwise specified
2. All LQFP64 information is indicative and must be confirmed during silicon validation.
3. SRC: “Slew Rate Control” bit in SIU_PCR

3.16 RESET electrical characteristics

The device implements a dedicated bidirectional RESET pin.

3
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Figure 7. Start-up reset requirements
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Figure 8. Noise filtering on reset signal
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Table 25. Reset electrical characteristics
Value
Symbol |C Parameter Conditions® Unit
Min Typ Max
Input High Level CMOS
O — . — +0.
Vin |SR|P (Schmitt Trigger) 0.65Vpp Vop*04 |V
Input low Level CMOS
Vi |SRIP (Schmitt Trigger) o 04 — | 03%Vop | V

3
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Table 25. Reset electrical characteristics (continued)

Value
Symbol |C Parameter Conditions® Unit
Min Typ Max
Input hysteresis CMOS
Vhys |CCIC (Schmitt Trigger) - 0-1Vpp | — - v
Push PU", |o|_ =2mA,
P Vpp = 5.0 V £10%, PAD3V5V =0 — — 0.1Vpp
(recommended)
Push Pull, I, = 1mA,
VoL |CC|C |Output low level Vpp = 5.0 V * 10%, PAD3V5V = 1@ — — 0.1Vpp \Y,
Push Pull, g, = 1mA,
C Vpp =3.3V +10%, PAD3V5V =1 — — 0.5
(recommended)
CL = 25pF, _ . 10
Vpp =5.0V £ 10%, PAD3V5V =0
C,_ = 50pF, . . 20
Vpp = 5.0V £ 10%, PAD3V5V =0
C_ = 100pF, . . 40
Output transition time | Vpp = 5.0 V + 10%, PAD3V5V =0
ty |CC|D - (3) ns
output pin C_ = 25pF, 1
Vpp = 3.3V + 10%, PAD3V5V = 1 o o
C, = 50pF, . . o5
Vpp = 3.3V +10%, PAD3V5V =1
C_ = 100pF, . . 40
Vpp = 3.3V +10%, PAD3V5V =1
RESET input filtered
WersT |SR| P pulse — — — 40 ns
RESET input not filtered
Werst| SR P |02 P — 1000 | — — ns
P Vpp = 3.3V +10%, PAD3V5V =1 10 — 150
I |Weak pull-up current _ o _
[lweul |CC 3 absolute value Vpp = 5.0V + 10%, PAD3V5V =0 10 — 150 HA
P Vpp =5.0 V + 10%, PAD3V5V = 1@ | 10 — 250
1. Vpp=3.3V*10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified
2. This transient configuration does not occurs when device is used in the Vpp = 3.3 V = 10% range.
3. C_ includes device and package capacitance (Cpkg < 5 pF).
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3.17

3.17.1

60/116

Power management electrical characteristics

Voltage regulator electrical characteristics

The device implements an internal voltage regulator to generate the low voltage core supply
Vpp_Lv from the high voltage ballast supply Vpp gy. The regulator itself is supplied by the
common I/O supply Vpp. The following supplies are involved:

e HV—High voltage external power supply for voltage regulator module. This must be
provided externally through VDD_HV power pin.

e BV—High voltage external power supply for internal ballast module. This must be
provided externally through VDD_BV power pin. Voltage values should be aligned with

VDD.

e LV—Low voltage internal power supply for core, FMPLL and flash digital logic. This is
generated by the internal voltage regulator but provided outside to connect stability
capacitor. It is further split into four main domains to ensure noise isolation between
critical LV modules within the device:

LV_COR—Low voltage supply for the core. It is also used to provide supply for
FMPLL through double bonding.

LV_CFLA—Low voltage supply for code flash module. It is supplied with dedicated
ballast and shorted to LV_COR through double bonding.
LV_DFLA—Low voltage supply for data flash module. It is supplied with dedicated
ballast and shorted to LV_COR through double bonding.

LV_PLL—Low voltage supply for FMPLL. It is shorted to LV_COR through double
bonding.

3
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Figure 9. Voltage regulator capacitance connection
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3

The internal voltage regulator requires external capacitance (Cgrggp) to be connected to the
device in order to provide a stable low voltage digital supply to the device. Capacitances
should be placed on the board as near as possible to the associated pins. Care should also
be taken to limit the serial inductance of the board to less than 5 nH.

Each decoupling capacitor must be placed between each of the three Vpp |\/Vss v Supply
pairs to ensure stable voltage (see Section 3.13: Recommended operating conditions).

The internal voltage regulator requires a controlled slew rate of both Vpp v and Vpp gy as
described in Figure 10.
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Figure 10. Vpp vy and Vpp gy maximum slope
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When STANDBY mode is used, further constraints are applied to the both Vpp y and
Vpp gy in order to guarantee correct regulator function during STANDBY exit. This is
described on Figure 11.

STANDBY regulator constraints should normally be guaranteed by implementing equivalent
of CSTDBY capacitance on application board (capacitance and ESR typical values), but
would actually depend on exact characteristics of application external regulator.

Figure 11. Vpp wy and Vpp gy supply constraints during STANDBY mode exit
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Table 26. Voltage regulator electrical characteristics

Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
Crecn SR|— Interngl voltage regulator external . 200 | — | 500! nE
capacitance
ili i i jial |Range:
Rrec SR|— Sta_bﬂny capacitor equivalent serial g . . 0.2 W
resistance 10 kHz to 20 MHz
Vbp_gv/Vss_Lv pair: 100
BVITSS 3) _
Vpp gy =45Vt055V| (
Cbeci SR |—|Decoupling capacitance(® ballast = _ 470" nF
Vpp_gv/Vss_Lv pair:
400 —
VDD_BV =3Vto3.6V
Coecs SR|— Decoupling capacitance regulator Voo/Vss pair 10 | 100 | — nE
supply
‘EVDD‘ SR |—|Maximum slope on Vpp — — | 250 [mV/ps
dt
Maximum instant variation on Vpp
[AvbpsToey| | SR|— during standby exit — | — |0 m
Maximum slope on Vpp during
d _ . DD _ _
SvDD(STDBY)| | SR| ~ |standby exit 15 |mVibs
T Before exiting from _ 132 | —
VMREG CC| |Main regulator output voltage reset \%
P After trimming 116 | 1.28 | —
Main regulator current provided to
lMREG SR|— VDD_LV domain — — — 150 mA
Main regulator module current IMreG = 200 mA — | — 2
IMREGINT cc|b consumption mA
lMREG =0mA —_— —_— 1
Low power regulator output N
V| PREG CC|P voltage After trimming 116 | 1.28 | — \Y
Low power regulator current
lLpreG SRI— provided to Vpp 1 domain - — | | B mA
D 1[|__PFEEG :0 15 mA, . _ 600
Low power regulator module A=55°C
lLPREGINT CC T current consumption KA
I =0 mA;
. LPREG = ' _ 5 —
Tpo=55°C
Ultra low power regulator output N
VULPREG CC|P After trimming 116 | 1.28 | — \%
voltage
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Table 26. Voltage regulator electrical characteristics (continued)

Value

Symbol C Parameter Conditions® Unit

Min | Typ | Max

luLPrREG

Ultra low power regulator current
provided to Vpp |y domain

luLPrREG = 5 MA;
T\ =55 o 100
Ultra low power regulator module |'A~ 55°C

lupreGiNT | €€ D64 rent consumption luLpREG = 0 MA; HA
Tp=55°C o 2 o
In-rush average current on 300

'op_sv ccib Vpp_gy during power-up®) - — | | ® | mA

Vpp =3.3V+10%/5.0V £10%, Tp = —40 to 125 °C, unless otherwise specified

2. This capacitance value is driven by the constraints of the external voltage regulator supplying the Vpp gy Vvoltage. A typical
value is in the range of 470 nF. -

This value is acceptable to guarantee operation from 4.5V to 5.5V

4. External regulator and capacitance circuitry must be capable of providing Ipp gy While maintaining supply Vpp gy in
operating range. - -

5. In-rush average current is seen only for short time (maximum 20 ps) during power-up and on standby exit. It is dependant
on the sum of the Crggp, Capacitances.

6. The duration of the in-rush current depends on the capacitance placed on LV pins. BV decoupling capacitors must be sized
accordingly. Refer to lyrgg Value for minimum amount of current to be provided in cc.

64/116

The |Aypp(sToey)l @and dVDD(STDBY)/dt system requirement can be used to define the
component used for the Vpp supply generation. The following two examples describe how
to calculate capacitance size:

Example 1 No regulator (worst case)

The |Aypp(sToBy)l Parameter can be seen as the Vpp voltage drop through the ESR
resistance of the regulator stability capacitor when the Ipp gy current required to load

Vpp Ly domain during the standby exit. It is thus possible to define the maximum equivalent
resistance ESRgtpgy(MAX) of the total capacitance on the Vpp supply:

ESRsTpay(MAX) = [Aypp(stoey)l/lop_sy = (30 mV)/(300 mA) = 0.1 @)

The dVDD(STDBY)/dt parameter can be seen as the Vpp voltage drop at the capacitance
pin (excluding ESR drop) while providing the Ipp gy Supply required to load Vpp | domain
during the standby exit. It is thus possible to define the minimum equivalent capacitance
Cstpey(MIN) of the total capacitance on the Vpp supply:

Cstoay(MIN) = Ipp_gy/dVDD(STDBY)/dt = (300 MA)/(15 mV/ps) = 20 pF

This configuration is a worst case, with the assumption no regulator is available.

Example 2 Simplified regulator

The regulator should be able to provide significant amount of the current during the standby
exit process. For example, in case of an ideal voltage regulator providing 200 mA current, it
is possible to recalculate the equivalent ESRgtpgy(MAX) and Cgtpgy(MIN) as follows:

d. Based on typical time for standby exit sequence of 20 us, ESR(MIN) can actually be considered at ~50 kHz.
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3.17.2

Note:

Note:

3

ESRSTDBY(MAX) = |AVDD(STDBY)|/(IDD_BV - 200 mA) = (30 mV)/(lOO mA) =0.3Q

CSTDBY(MIN) = (IDD BV — 200 mA)/dVDD(STDBY)/dt = (300 mA —
200 mA)/(15 mV/us) = 6.7 uF

In case optimization is required, Cgtpgy(MIN) and ESRstpgy(MAX) should be calculated
based on the regulator characteristics as well as the board Vpp plane characteristics.

Low voltage detector electrical characteristics

The device implements a Power-on Reset (POR) module to ensure correct power-up
initialization, as well as four low voltage detectors (LVDs) to monitor the Vpp and the Vpp |y
voltage while device is supplied:

POR monitors Vpp during the power-up phase to ensure device is maintained in a safe
reset state (refer to RGM Destructive Event Status (RGM_DES) Register flag F_POR
in device reference manual)

LVDHV3 monitors Vpp to ensure device reset below minimum functional supply (refer
to RGM Destructive Event Status (RGM_DES) Register flag F_LVD27 in device