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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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Block diagram

SPC560B40x/50x, SPC560C40x/50x

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

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

3
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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 |
28/116 DocID14619 Rev 13 ‘Yl




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 — — —
36/116 DocIlD14619 Rev 13 "_l




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

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

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

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 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 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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3.19.3 Start-up/Switch-off timings

Table 33. Start-up time/Switch-off time

Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
cc T \av for Flash modul q Code Flash — — 125
T —{Delay for Flash module to exit reset mode
FLARSTEXIT T Data Flash — — 125
T cc l Delay for Flash module to exit low-power Code Flash — — 0.5
FLALPEXIT T |mode Data Flash — — 0.5
T cc T | Delay for Flash module to exit power-down | Code Flash - - 30 us
FLAPDEXIT —
T |mode Data Flash — — 30
T cc T | Delay for Flash module to enter low-power | Code Flash - - 0.5
FLALPENTRY I
T |mode Data Flash — | — | o5
T cc T |Delay for Flash module to enter power- |Code Flash — — 15
FLAPDENTRY —
T |down mode Data Flash — | =] 15

1. Vpp=3.3V*10%/5.0V+10%, Ty =-40 to 125 °C, unless otherwise specified

3.20 Electromagnetic compatibility (EMC) characteristics

Susceptibility tests are performed on a sample basis during product characterization.

3.20.1 Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user apply EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.
e  Software recommendations: The software flowchart must include the management of
runaway conditions such as:
—  Corrupted program counter
— Unexpected reset
—  Critical data corruption (control registers...)
e  Prequalification trials: Most of the common failures (unexpected reset and program

counter corruption) can be reproduced by manually forcing a low state on the reset pin
or the oscillator pins for 1 second.

To complete these trials, ESD stress can be applied directly on the device. When
unexpected behavior is detected, the software can be hardened to prevent
unrecoverable errors occurring (see application note Software Techniques For
Improving Microcontroller EMC Performance (AN1015)).

3
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Table 42. Fast internal RC oscillator (16 MHz) electrical characteristics (continued)

Value
Symbol C Parameter Conditions® Unit
Min Typ | Max

Fast internal RC oscillator start-up

trresuy |CC|C time Vpp =5.0V £ 10% — 1.1 20 | ps
Fast internal RC oscillator precision
AF|RCPRE CC|T . . p TA =25°C -1 — +1 %
after software trimming of fgjrc
Aeirerrim|CC| T Fast internal RC oscillator trimming Tp=25°C . 16 %

step

Fast internal RC oscillator variation

in over temperature and supply with
; — - — + 9

Arrcvar |CC| P respect to fpre at Ty = 25 °C in 5 5%

high-frequency configuration

1. Vpp=3.3V*10%/5.0V+10%, Ty =-40 to 125 °C, unless otherwise specified.

2. This does not include consumption linked to clock tree toggling and peripherals consumption when RC oscillator is ON.

3.25 Slow internal RC oscillator (128 kHz) electrical
characteristics

The device provides a 128 kHz slow internal RC oscillator. This can be used as the
reference clock for the RTC module.

Table 43. Slow internal RC oscillator (128 kHz) electrical characteristics

Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
f CC| P |sjow internal RC oscillator low Ta=25°C, timmed S el B kHz
SIRC [sr|—]frequency — 100 | — | 150
|SIRC(2) ccle Slow internal RC oscillator low Tp= 25 °C, timmed o . 5 LA
frequency current
Slow internal RC oscillator start-up |Tp=25°C, Vpp=5.0V %
tsircsu  |CC|P time 10% — 8 12 | ps
Slow internal RC oscillator
Asircpre |CC| C |precision after software trimming of |Tp =25 °C -2 — +2
fsirc %
Slow internal RC oscillator trimming
AgircTrIM [CC|C step — — | 27| —
Slow internal RC oscillator variation
in temperature and supply with . ' . B 0
Agirevar |CC|C respect to g at Ta = 55 °C in High frequency configuration 10 +10 | %
high frequency configuration

1. Vpp=33V+10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified.
2. This does not include consumption linked to clock tree toggling and peripherals consumption when RC oscillator is ON.
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Figure 30. DSPI modified transfer format timing — slave, CPHA =1
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Figure 31. DSPI PCS strobe (PCSS) timing
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Note: Numbers shown reference Table 47.

3.27.3 Nexus characteristics
Table 48. Nexus characteristics
Value
No. Symbol C Parameter Unit
Min Typ Max
1 trcye | CC | D |TCK cycle time 64 — — ns
2 tucyc | CC | D |[MCKO cycle time 32 — — ns
3 twoov | CC | D [MCKO low to MDO data valid — — 8 ns
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Table 51. LQFP100 mechanical data (continued)

mm inches®
Symbol
Min Typ Max Min Typ Max
E1l 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 — 12.000 — — 0.4724 —
e — 0.500 — — 0.0197 —
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 — 1.000 — — 0.0394 —
k 0.0° 3.5° 7.0° 0.0° 35° 7.0°
Tolerance mm inches
cce 0.080 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.

4.2.3 LQFP144

Figure 36. LQFP144 package mechanical drawing
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Revision history

Table 55. Document revision history (continued)

Date

Revision

Changes

20-Jan-2010

Table: “Absolute maximum ratings”

- Vpp Bv: VDD ADC: ViN: changed max value

Table: "Recommended operating conditions (3.3 V)"

— TVpp: deleted min value

Table: “Reset electrical characteristics*

— Changed footnotes 2 and 5

Table: “Voltage regulator electrical characteristics”

— Cgregn: changed max value

— Cpgcy: splitinto 2 rows

— Updated voltage values in footnote 3

Table: “Low voltage monitor electrical characteristics*

— Updated column Conditions

— VivbLveore: VivpuvekpL: changed min/max value
Table: “Program and erase specifications*

— Tawprogram: added initial max value

Table: “Flash module life*

— Retention: changed min value for blocks with 100K P/E cycles
Table: “Flash power supply DC electrical characteristics”
— IFREAD, IFMOD: added typ value

— Added a footnote

Added Section: “ NVUSRO[WATCHDOG_EN] field description*

Section 4.18.5).

Table: “ ADC conversion characteristics*

— Rpp: changed initial max value

Table: “On-chip peripherals current consumption*
— Removed min/max from the heading

Section 4.18: “ADC electrical characteristics* has been moved up in hierarchy (it was

— Changed unit of measurement and consequently rounded the values

15-Mar-2010

Internal release.
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SPC560B40x/50x, SPC560C40x/50x

Table 55. Document revision history (continued)

Date

Revision

Changes

01-Oct-2011

Formatting and minor editorial changes throughout

Harmonized oscillator nomenclature

Device summary table: removed 384 KB code flash device versions

Device comparison table: changed temperature value in footnote 2 from 105 °C to
125 °C; removed 384 KB code flash device versions

LQFP 64-pin configuration: renamed pin 6 from VPP_TEST to VSS_HV

Removed “Pin Muxing” section; added sections “Pad configuration during reset
phases”, “Voltage supply pins”, “Pad types”, “System pins,” “Functional ports”, and
“Nexus 2+ pins”

Section “NVUSRO register”: edited content to separate configuration into electrical
parameters and digital functionality; updated footnote describing default value of ‘1’
in field descriptions NVUSRO[PAD3V5V] and NVUSRO[OSCILLATOR_MARGIN]

Added section “NVUSRO[WATCHDOG_EN] field description”

Recommended operating conditions (3.3 V) and Recommended operating conditions
(5.0 V): updated conditions for ambient and junction temperature characteristics

I/0 input DC electrical characteristics: updated || g characteristics

Section “I/O pad current specification”: removed content referencing the lpynseg
maximum value

1/0 consumption: replaced instances of “Root medium square” with “Root mean
square”

1/0 weight: replaced instances of bit “SRE” with “SRC”; added pads PH[9] and PH[10];
added supply segments; removed weight values in 64-pin LQFP for pads that do not
exist in that package

Reset electrical characteristics: updated parameter classification for |lypyl

Updated Voltage regulator electrical characteristics

Section “Low voltage detector electrical characteristics”: changed title (was “Voltage
monitor electrical characteristics”); added event status flag names found in RGM
chapter of device reference manual to POR module and LVD descriptions; replaced
instances of “Low voltage monitor” with “Low voltage detector”; updated values for
VVDLVBKPL and VVDLVCORL: replaced “LVD_DIGBKP” with “LVDLVBKP” in note

Updated section “Power consumption”

Fast external crystal oscillator (4 to 16 MHz) electrical characteristics: updated
parameter classification for Vexoscop

Crystal oscillator and resonator connection scheme: added footnote about possibility
of adding a series resistor

Slow external crystal oscillator (32 kHz) electrical characteristics: updated footnote 1

FMPLL electrical characteristics: added short term jitter characteristics; inserted “—”
in empty min value cell of iy row

Section “Input impedance and ADC accuracy”: changed “Va/Va," to “Vao/Va" in
Equation 11

ADC input leakage current: updated I, kg characteristics

ADC conversion characteristics: updated symbols

On-chip peripherals current consumption: changed “supply current on “Vpp nv Abc”
to “supply current on” Vpp wy” in Ipp_Hv(FLASH) FOW; updated IDD_HV(pL,_)_ value—
was 3 * fheriph, i 30 * feriph; Updated footnotes

DSPI characteristics: added rows tpcgc and tpasc

Added DSPI PCS strobe (PCSS) timing diagram

Updated order codes.

17-Jan-2013

10

Internal review.
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