STMicroelectronics - SPC560P50L3CEFBY Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Not For New Designs
€200z0h

32-Bit Single-Core
64MHz

CANbus, LINbus, SPI, UART/USART
DMA, POR, PWM, WDT
67

512KB (512K x 8)
FLASH

64K x 8

40K x 8

3V ~ 3.6V

A/D 26x10b

Internal

-40°C ~ 125°C (TA)
Surface Mount
100-LQFP

100-LQFP (14x14)

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

https://www.e-xfl.com/product-detail/stmicroelectronics/spc560p5013cefby

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/spc560p50l3cefby-4412409
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

SPC560P44Lx, SPC560P50Lx Contents

1.5.29 Nexus developmentinterface (NDI) . . ............ .. .. ... .. ... .. 26

1.5.30 Cyclicredundancy check (CRC) . ........ ... ... 27

1531 IEEE 1149.1JTAGccontroller . ... ... . . i 27

1.5.32 On-chip voltage regulator (VREG) ............. ... ... 28
Package pinouts and signal descriptions . ...................... 29
2.1 Package pinouts . ............ . 29
2.2 Pin description . ... ... e 31
22.1 Power supply and reference voltage pins . ...................... 31

222 SYSteM PINS . ..o 33

2.2.3 Pinmuxing . .. ... 34
Electrical characteristics ....... ... 49
3.1 INtroduction ... .. ... 49
3.2 Parameter classification ........... ... .. . . . . . 49
3.3 Absolute maximum ratings . . ... 50
3.4 Recommended operating conditions ................. ... .. ...... 53
3.5 Thermal characteristics . ......... ... 56
3.5.1 Package thermal characteristics . ............. ... .. .. ... ..... 56

3.5.2 General notes for specifications at maximum junction temperature ... 57

3.6 Electromagnetic interference (EMI) characteristics ................. 59
3.7 Electrostatic discharge (ESD) characteristics ..................... 59
3.8 Power management electrical characteristics ..................... 59
3.8.1 Voltage regulator electrical characteristics . ..................... 59

3.8.2 Voltage monitor electrical characteristics .. ...................... 63

3.9 Power up/down sequencing . ... ..ot 63
3.10 DC electrical characteristics . ........... ... . . 65
3.10.1  NVUSRO register . ... e 65

3.10.2 DC electrical characteristicS (5V) .. ... 66

3.10.3 DC electrical characteristics (3.3 V) ... ..o oo 67

3.10.4 Input DC electrical characteristics definition ..................... 69

3.10.5 I/O pad current specification .............. ... ... . ... i, 70

3.11  Main oscillator electrical characteristics . ......................... 75
3.12 FMPLL electrical characteristics . . . ........ ... . i 76
3.13 16 MHz RC oscillator electrical characteristics . ................... 78
Doc ID 14723 Rev 9 3/112




SPC560P44Lx, SPC560P50Lx Introduction

1 Introduction

1.1 Document overview
This document provides electrical specifications, pin assignments, and package diagrams
for the SPC560P44/50 series of microcontroller units (MCUS). It also describes the device
features and highlights important electrical and physical characteristics. For functional
characteristics, refer to the device reference manual.

1.2 Description
This 32-bit system-on-chip (SoC) automotive microcontroller family is the latest
achievement in integrated automotive application controllers. It belongs to an expanding
range of automotive-focused products designed to address chassis applications—
specifically, electrical hydraulic power steering (EHPS) and electric power steering (EPS)—
as well as airbag applications.
This family is one of a series of next-generation integrated automotive microcontrollers
based on the Power Architecture technology.
The advanced and cost-efficient host processor core of this automotive controller family
complies with the Power Architecture embedded category. 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.

1.3 Device comparison
Table 2 provides a summary of different members of the SPC560P44Lx, SPC560P50Lx
family and their features—relative to full-featured version—to enable a comparison among
the family members and an understanding of the range of functionality offered within this
family.

Table 2. SPC560P44Lx, SPC560P50Lx device comparison

Feature SPC560P44 SPC560P50

Code flash memory (with ECC) 384 KB 512 KB

Data flash memory / EE option (with ECC) 64 KB

SRAM (with ECC) 36 KB 40 KB

Processor core 32-bit e200z0h

Instruction set VLE (variable length encoding)

CPU performance 0-64 MHz

FMPLL (frequency-modulated phase-locked loop) 2

module

INTC (interrupt controller) channels 147

PIT (periodic interrupt timer) 1 (includes four 32-bit timers)

'S Doc ID 14723 Rev 9 7/112




Introduction

SPC560P44Lx, SPC560P50Lx

Table 4.

SPC560P44Lx, SPC560P50Lx series block summary (continued)

Block

Function

Pulse width modulator
(FlexPWM)

Contains four PWM submodules, each of which is capable of controlling a
single half-bridge power stage and two fault input channels

Reset generation module
(MC_RGM)

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

Static random-access memory
(SRAM)

Provides storage for program code, constants, and variables

System integration unit lite (SIUL)

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

System status and 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® and operating
system tasks

System watchdog timer (SWT)

Provides protection from runaway code

Wakeup unit (WKPU)

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

1. AUTOSAR: AUTomotive Open System ARchitecture (see www.autosar.org)

12/112
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1.5.24

1.5.25

Deserial serial peripheral interface (DSPI)

The deserial serial peripheral interface (DSPI) module provides a synchronous serial
interface for communication between the SPC560P44Lx, SPC560P50Lx MCU and external
devices.

The DSPI modules provide these features:

Full duplex, synchronous transfers

Master or slave operation

Programmable master bit rates

Programmable clock polarity and phase

End-of-transmission interrupt flag

Programmable transfer baud rate

Programmable data frames from 4 to 16 bits

Up to 20 chip select lines available

— 8onDSPI_0O

— 4eachonDSPI_1,DSPI_2 and DSPI_3

8 clock and transfer attributes registers

Chip select strobe available as alternate function on one of the chip select pins for
deglitching

FIFOs for buffering as many as 5 transfers on the transmit and receive side
Queueing operation possible through use of the eDMA

General purpose 1/O functionality on pins when not used for SPI

Pulse width modulator (FlexPWM)

The pulse width modulator module (PWM) contains four PWM submodules, each capable of
controlling a single half-bridge power stage. There are also four fault channels.

This PWM is capable of controlling most motor types: AC induction motors (ACIM),
permanent magnet AC motors (PMAC), both brushless (BLDC) and brush DC motors
(BDC), switched (SRM) and variable reluctance motors (VRM), and stepper motors.
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The FlexPWM block implements the following features:

16-bit resolution for center, edge-aligned, and asymmetrical PWMs
Maximum operating clock frequency of 120 MHz

PWM outputs can operate as complementary pairs or independent channels
Can accept signed numbers for PWM generation

Independent control of both edges of each PWM output

Synchronization to external hardware or other PWM supported

Double buffered PWM registers

— Integral reload rates from 1 to 16

— Half cycle reload capability

Multiple ADC trigger events can be generated per PWM cycle via hardware
Write protection for critical registers

Fault inputs can be assigned to control multiple PWM outputs
Programmable filters for fault inputs

Independently programmable PWM output polarity

Independent top and bottom deadtime insertion

Each complementary pair can operate with its own PWM frequency and deadtime
values

Individual software-control for each PWM output
All outputs can be programmed to change simultaneously via a “Force Out” event
PWMX pin can optionally output a third PWM signal from each submodule

Channels not used for PWM generation can be used for buffered output compare
functions

Channels not used for PWM generation can be used for input capture functions
Enhanced dual-edge capture functionality

eDMA support with automatic reload

2 fault inputs

Capture capability for PWMA, PWMB, and PWMX channels not supported

Doc ID 14723 Rev 9
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Package pinouts and signal descriptions

SPC560P44Lx, SPC560P50Lx

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

2.2

221

Figure 4.

Pin description

100-pin LQFP pinout — Full featured configuration (top view)

The following sections provide signal descriptions and related information about the
functionality and configuration of the SPC560P44Lx, SPC560P50Lx devices.

Power supply and reference voltage pins

Table 5 lists the power supply and reference voltage for the SPC560P44Lx, SPC560P50Lx

devices.
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Package pinouts and signal descriptions

Table 7. Pin muxing (continued)
Pad Alternate /o Pad speed® Pin No
P(?rt configuration [function®: | Functions Peripheral(3) direction g_ g_
PIN 1 egister (PCR) @ @) SRC=0 | SRC=1 | & | ¢
— —
ALTO GPIO[14] SIUL 110
ALT1 TXD Safety Port_0 (@)
A[14] PCR[14] ALT2 ETC[4] eTimer_1 110 Slow Medium | 99 | 143
ALT3 — — —
— EIRQ[13] SIUL [
ALTO GPIO[15] SIUL 110
ALT1 — — —
ALT2 ETC[5] eTimer_1 110 .
A[15]| PCR[15] Slow Medium | 100 | 144
ALT3 — — —
— RXD Safety Port_0 |
— EIRQ[14] SIUL [
Port B (16-bit)
ALTO GPIO[16] SIUL 110
ALT1 TXD FlexCAN_O 0]
B[O] PCRJ[16] ALT2 ETC[2] eTimer_1 I/0 Slow Medium | 76 | 109
ALT3 DEBUGI0] SSCM —
— EIRQ[15] SIUL [
ALTO GPIO[17] SIUL 110
ALT1 — — —
ALT2 ETC[3] eTimer_1 110 .
B[1] PCR[17] Slow Medium | 77 | 110
ALT3 DEBUG[1] SSCM —
— RXD FlexCAN_O |
— EIRQ[16] SIUL [
ALTO GPIO[18] SIUL 110
ALT1 TXD LIN_O @)
B[2] PCR[18] ALT2 — — — Slow Medium | 79 |114
ALT3 DEBUG[2] SSCM —
— EIRQ[17] SIUL [
ALTO GPIO[19] SIUL 110
ALT1 — — —
B[3] PCR[19] ALT2 — — — Slow Medium | 80 | 116
ALT3 DEBUG[3] SSCM —
— RXD LIN_O |
ALTO GPIO[22] SIUL 110
ALT1 CLKOUT MC_CGL @)
B[6] PCR[22] ALT2 Cs2 DSPI_2 @] Slow Medium | 96 |138
ALT3 — — —
— EIRQ[18] SIUL [
ﬁ Doc ID 14723 Rev 9 37/112
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Package pinouts and signal descriptions

Table 7. Pin muxing (continued)
Pad Alternate 110 Pad speed®® Pin No
P?rt configuration |function®: | Functions | Peripheral® | girection g_ g_
PIN 1 egister (PCR) @ @) SRC=0 | SRC=1 | & | ¢
— —
ALTO GPIO[30] SIUL
ALT1 —_ —_
ALT2 —_ —_
B[14] PCR[30] ALT3 — — Input only — — 44 | 64
— AN[1] ADC_1
— ETC[4] eTimer_0O
— EIRQ[19] SIUL
ALTO GPIO[31] SIUL
ALT1 — —
B[15]| PCRI[31] 252 B B Input only — — 43 | 62
— AN[2] ADC 1
— EIRQI[20] SIUL
Port C (16-bit)
ALTO GPIO[32] SIUL
ALT1 —_ —_
c[o] PCR[32] ALT2 — — Input only — — 45 | 66
ALT3 — —
— ANI[3] ADC_1
ALTO GPIO[33] SIUL
ALT1 — —
C[1] PCRJ[33] ALT2 — — Input only — — 28 | 41
ALT3 —_ —_
— AN[2] ADC_0
ALTO GPIO[34] SIUL
ALT1 —_ —_
C[2] PCR[34] ALT2 — — Input only — — 30 | 45
ALT3 — —
— ANI[3] ADC_0
ALTO GPIO[35] SIUL 110
ALT1 CSs1 DSPI_O O
C[3] PCR[35] ALT2 ETC[4] eTimer_1 1/0 Slow Medium | 10 | 16
ALT3 TXD LIN_1 o
— EIRQ[21] SIUL |
ALTO GPIO[36] SIUL 110
ALT1 CS0 DSPI_0 I/0
C[4] PCR[36] ALT2 X[1] FlexPWM_0 110 Slow Medium | 5 | 11
ALT3 DEBUG[4] SSCM —
— EIRQ[22] SIUL [
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Table 7. Pin muxing (continued)
5 .
o Pad Alternate /o Pad speed® Pin No.
or
. configuration |function®: | Functions | Peripheral® | girection g_ g_
in = = . 7
PIN 1 egister (PCR) @ @) SRC=0 | SRC=1 | & | ¢
— —
ALTO GPIO[77] SIUL I/0
ALT1 SCK DSPI_3 I/0
E[13] PCR[77] ALT2 — — — Slow Medium | — |117
ALT3 — — —
— EIRQI[25] SIUL [
ALTO GPIO[78] SIUL 110
ALT1 SOUT DSPI_3 @]
E[14]| PCR[78] ALT2 — — — Slow Medium | — |119
ALT3 — — —
— EIRQ[26] SIUL [
ALTO GPIO[79] SIUL 1/0
ALT1 — — —
ALT2 — — —
E[15] PCR[79] Slow Medium | — |121
ALT3 — — —
— SIN DSPI_3 |
— EIRQ[27] SIUL [
Port F (16-bit)
ALTO GPIO[80] SIUL 110
ALT1 DBGO FlexRay_0 o)
F[O] PCRI[80] ALT2 Ccs3 DSPI_3 o) Slow Medium | — |133
ALT3 — — —
— EIRQ[28] SIUL [
ALTO GPIO[81] SIUL I/0
ALT1 DBG1 FlexRay 0 o)
F[1] PCR[81] ALT2 cs2 DSPI_3 o) Slow Medium | — |135
ALT3 — — —
— EIRQ[29] SIUL [
ALTO GPIO[82] SIUL 110
ALT1 DBG2 FlexRay_0 O .
F[2] PCR[82] Slow Medium | — | 137
ALT2 CS1 DSPI_3 0]
ALT3 — — —
ALTO GPIO[83] SIUL I/0
Fi3] | PCR[83] ALTL DBG3 FlexRay_0 © Slow | Medium 139
ALT2 CS0 DSPI_3 I/0
ALT3 — — —
ALTO GPIO[84] SIUL 110
ALT1 MDOI3 NEXUS_O @)
F[4] PCR[84] [3] - Slow Fast — | 4
ALT2 — — —
ALT3 — — —
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Electrical characteristics

Table 16. Approved NPN ballast components (configuration with resistor on base)
Part Manufacturer Approved derivatives®
Infineon BC817-16;BC817-25;BC817SU;
BC817
NXP BC817-16;BC817-25
ST BCP56-16
Infineon BCP56-10;BCP56-16
BCP56
ON Semi BCP56-10
NXP BCP56-10;BCP56-16

1. For automotive applications please check with the appropriate transistor vendor for automotive grade

certification

Table 17. Voltage regulator electrical characteristics (configuration with resistor on base)
Value
Symbol C Parameter Conditions Unit
Min | Typ | Max
Output voltage under
Vpp_1v ReGcor | CC | P | maximum load run supply Post-trimming 115 — |1.32| V
current configuration
External resistance on bipolar
Rs SR|— junction transistor (BJT) base | 18 | — | 22 ke
BJT from Table 16. 3
capacitances (i.e. X;R or. | 195| 30 | — | uF
c R | _ | External decoupling/stability X8R capacitors) with nomina
DEC1 ceramic capacitor value of 10 pF
BJT BC817, one capacitance
of 22 iuF 143 | 22 pF
BJT from Table 16. 3x10 puF.
Resulting ESR of all three Absolute maximum value . — 150 | ma
capacitors of Cpgcq between 100 kHz and
10 MHz
RreG SR| —
BJT BC817, 1x 22 pF.
Resulting ESR of the unique | Absolute maximum value 10 — | 40 | ma
capacitor Cpgcy between 100 kHz and
10 MHz
. i 4 capacitances (i.e. X7R or
Cpec2 SR | — Extern_al decou_pllng/stablllty X8R capacitors) with nominal {1200|1760| — | nF
ceramic capacitor
value of 440 nF
3 capacitances (i.e. X7R or
External decoupling/stability X8R capacitors) with nominal
Cpec3 SR | — | ceramic capacitor on value of 10 uF; Cpgcgz hasto [ 195| 30 | — | pF
Vbp_HV_REG be equal or greater than
Coec1
Resulting ESL of VDD HV REG
LReg SR BCTRL and VDD_LV_C;)RX_pinS 15 nH
'S7] Doc ID 14723 Rev 9 61/112
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\{L BHVAL - VL DHV3H — 33V
VDD_HV_REG
ov
B — 3.3V
LVDM (HV)
ov
————— 3.3V
POWER_ON
ov
1.2V
VDD_LV_REGCOR ov
oo (Lv) [ —M [ 3.3V
oV
3.3V
POWER_OK
ov
RC16MHz Oscillator
T 1.2V
us
T e
Internal Reset Generation Module 1.2V
FsM IDLE ]| PO y P1 ov

3.10

3.10.1

Figure 13. Brown-out typical sequence

DC electrical characteristics

NVUSRO register

Portions of the device configuration, such as high voltage supply, and watchdog
enable/disable after reset are controlled via bit values in the non-volatile user options
(NVUSRO) register.

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

NVUSRO[PAD3V5V] field description

The DC electrical characteristics are dependent on the PAD3V5V bit value. Table 20 shows
how NVUSRO[PAD3V5V] controls the device configuration.

Table 20. 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 before flash initialization is ‘1’ (3.3 V).
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Table 23. DC electrical characteristics (3.3 V, NVUSRO[PAD3V5V] = 1)(1) (continued)
Value
Symbol [C Parameter Conditions Unit
Min Max
P — 0.65 Vpp Hv 10 — \Y,
V|4 —High level input voltage i
D — — Vop_nv_jox + 0.19] v
Vhys | T|Schmitt trigger hysteresis — 0.1 Vpp_Hv_10x — \Y,
VoL s |P|Slow, low level output voltage lo. = 1.5 mA — 0.5 \Y,
VOH_S P |Slow, high level output voltage lon =-1.5mA VDD_HV_lOX -0.8 — \%
VoL m |P|Medium, low level output voltage loL =2 mA — 0.5 \Y
Von_m |P [Medium, high level output voltage lon =—-2mA Vpp_Hv_jox— 0.8 — \Y
VoL F |P|Fast, low level output voltage lop =1.5mA — 0.5 \Y,
Vou_r |P |Fast, high level output voltage lon=-15mMA | Vpp py jox—0.8 — \Y,
VoL_sym | P |[Symmetric, low level output voltage lo. = 1.5 mA — 0.5 \Y,
VoH_sym | P |Symmetric, high level output voltage lon=-15mA | Vpp v jox—0.8 — \Y,
V|N = V”_ -130 —
Ipy P |Equivalent pull-up current HA
VIN = ViH — -10
VlN = V||_ 10 —_—
lpD P |[Equivalent pull-down current HA
V|N = V|H — 130
Input leakage current (all _ o
e 1P |bidirectional ports) Ta=-4010125°C L KA
I P Input leakage current (all ADC input- Tp =40 t0 125 °C . 05 UA
only ports)
CiNn D (Input capacitance — — 10 pF
_ VlN = V||_ -130 —
Ipu D [RESET, equivalent pull-up current A
Vin = Vin — -10

2.
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SPC560P44Lx, SPC560P50Lx Electrical characteristics

Table 27.  1/O consumption (continued)

Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
C_ =25 pF, 13 MHz — — | 6.6
= 0
CL=25pF, 40 MHz | /0B~ >0V 10%. [ 1" y34
Root medium square -
| ccl p VO current for C, =100 pF, 13 MHz — | — | 183 A
RMSMED
’V'E'f?'U'V' _ C_ = 25 pF, 13 MHz — | — | s
configuration - 0
C_=25pF 40 MHz /0B~ 83V 0% 11 gg
C_ =100 pF, 13 MHz — — 1
C_ = 25 pF, 40 MHz — — 22
= 0
CL=25pF, 64 MHz | /0B~ >0V 10%. [ 171" 53
Root medium square C_ = 100 pF, 40 MHz — — 56
lrmsest |CC| D [I/O current for FAST mA
configuration C = 25 pF, 40 MHz — | — | 14
= 0,
CL=25pF, 64MHz [YDD=S3VIL0% [T 150
C_ =100 pF, 40 MHz — — 35
Sum of all the static [Vpp =5.0 V + 10%, PAD3V5V = 0 — — 70
laveseg | SR| D [I/O current within a mA
supp|y Segment VDD =33Vt 10%, PAD3V5V =1 _— _— 65

1. Vpp=33Vx10%/5.0V*10%, Tp=-40to 125 °C, unless otherwise specified

2. Stated maximum values represent peak consumption that lasts only a few ns during 1/O transition.

3.11 Main oscillator electrical characteristics
The SPC560P44Lx, SPC560P50Lx provides an oscillator/resonator driver.

Table 28. Main oscillator output electrical characteristics (5.0 V,
NVUSRO[PAD3V5V] = 0)

Value
Symbol C Parameter Unit
Min Max
Oscillator
fosc SR — frequency 4 40 MHz
9 . P Transconduc 65 o5 mAN
tance
Oscillation
Vosc — T amplitude on 1 — \Y,
XTAL pin
Start-up
loscsu - T time1:(2) 8 - ms

1. The start-up time is dependent upon crystal characteristics, board leakage, etc., high ESR and excessive
capacitive loads can cause long start-up time.

2. Value captured when amplitude reaches 90% of XTAL

IYI Doc ID 14723 Rev 9 75/112




Electrical characteristics

SPC560P44Lx, SPC560P50Lx

Table 36. Flash memory read access timing
Symbol C Parameter Conditions® Max value | Unit
; ¢ | Maximum working frequency at given number of 2 wait states 66 MHz
max wait states in worst conditions 0 wait states 18
1. Vpp=33V=*10%/5.0V*10%, T =-40to 125 °C, unless otherwise specified
3.16 AC specifications
3.16.1 Pad AC specifications
Table 37.  Output pin transition times
Value
Symbol |C Parameter Conditions® Unit
Min | Typ | Max
D CL=25pF — | — | 50
= _ VDD =5.0V = 10%,
T CL=50PF |pAD3V5Y =0 — | — |1
D |output transition time output pin® |G =100 pF — | —|125
tyr cC —ISLow fi . ns
D configuration C_=25pF — | — | 40
T - Vpp = 3.3 V + 10%,
T CL=50PF |pAD3vsYV =1 — ||
D C_ =100 pF — | — | 75
D CL=25pF |\ o =s0veiom, | — | — |19
T C_=50pF |[|PAD3V5V =0 — | — 1 20
1 SIUL.PCRx.SRC =1
D |output transition time output pin® |G =100 pF — | — | 40
tyr CC |— ) . ns
D |MEDIUM configuration CL=25pF | ] 12
[ VDD =33V+ 10%,
T C_=50pF |[|PAD3V5V =1 — | — 1] 25
D C_= 100 pF SIUL.PCRx.SRC =1 N I
CL=25pF |\ o=s0veiom, | — | — | 4
C_=50pF |[|PAD3V5V =0 — | — 6
SIUL.PCRx.SRC =1
Output transition time output pin®@  |CL =100 pF — | — ] 12
tyr CC|D ' . ns
FAST configuration C_=25pF — | —1 4
L Vpp = 3.3V £ 10%,
C_=50pF |[|PAD3V5V =1 — | — 7
C_= 100 pF SIUL.PCRx.SRC =1 N N PP
teo® e | T Symmetric transition time, same drive |Vpp = 5.0V +10%, PAD3V5V =0 | — | — | 4 ns
SYM i
strength between N and P transistor Vpp = 3.3V + 10%, PAD3V5V = 1 _ | 5

1. Vpp=33Vx10%/5.0V£10%, Tp=-40 °Cto Tp max. Unless otherwise specified

2. C_ includes device and package capacitances (Cpkg < 5 pF).

3. Transition timing of both positive and negative slopes will differ maximum 50%
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Electrical characteristics

Table 38. RESET electrical characteristics (continued)
Value
Symbol |C Parameter Conditions® Unit
Min Typ Max
C_ = 25pF, . . 10
Vpp = 5.0 V +10%, PAD3V5V =0
CL = 50pF, . . 20
Vpp = 5.0 V + 10%, PAD3V5V = 0
o C_ = 100pF, 40
Output transition time  \\/j0 = 5.0 V + 10%, PAD3V5V = 0 - -
t, |CC|D |output pin® ns
MEDIUM configuration |Ct = 29PF, _ _ 12
Vpp = 3.3V = 10%, PAD3V5V =1
CL = 50pF, . . 25
Vpp = 3.3 V + 10%, PAD3V5V = 1
C_ = 100pF, . . 40
Vpp = 3.3V +10%, PAD3V5V =1
RESET input filtered
WersT [SR|P | 1o — — — 40 ns
RESET input not
WirrsT | SR| P eiered pulse - 500 - - ns
Maximum delay before
internal reset is
tpor |CC| D |released after all Monotonic Vpp_py supply ramp — — 1 ms
Vpp_nv reach nominal
supply
Vpp = 3.3V *10%, PAD3V5V =1 10 — 150
Weak pull-up current _ 0 _
|[hweul [CC|P absolute value Vpp =5.0V £ 10%, PAD3V5V =0 10 — 150 HA
Vpp = 5.0 V * 10%, PAD3V5V = 1) 10 — 250

Vpp =3.3V+10%/5.0V £10%, Ty =—-40 °C to T max. Unless otherwise specified

This is a transient configuration during power-up, up to the end of reset PHASE?2 (refer to RGM module section of device
reference manual).

C, includes device and package capacitance (Cpkg < 5 pF).

The configuration PAD3V5 = 1 when Vpp =5 V is only transient configuration during power-up. All pads but RESET and

Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

3.17.2 IEEE 1149.1 interface timing
Table 39. JTAG pin AC electrical characteristics
Value
No. Symbol C Parameter Conditions Unit
Min | Max
1 ticye CC | D |TCK cycle time — 100 | — | ns
2 tipe CC | D |TCK clock pulse width (measured at Vpp Hy j0x/2) — 40 | 60 | ns
3 | trekrise | CC | D |TCKrise and fall times (40% — 70%) — — 3 ns
4 |truss trois | CC | D |TMS, TDI data setup time — 5 — | ns
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TCK

i

TMS, TDI ><

TDO

Figure 27. Nexus TDI, TMS, TDO timing

3.17.4 External interrupt timing (IRQ pin)

Table 41. External interrupt timing(l)

Value
No. Symbol C Parameter Conditions Unit
Min Max
1 | tpwL | CC | D |IRQ pulse width low — 4 — teve
2 | tpwH | CC | D |IRQ pulse width high — 4 — teve
3 | tieye | CC | D |IRQ edge to edge time® — 4+NO®| _— teye

1. IRQ timing specified at fgyg = 64 MHz and Vpp py 10x =3.0 V1055V, Tp =T to Ty, and C_ = 200 pF with
SRC = 0b00. -

2. Applies when IRQ pins are configured for rising edge or falling edge events, but not both.

3. N =ISR time to clear the flag

4
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IRQ
> -~
()
~ & >
Figure 28. External interrupt timing
3.17.5 DSPI timing
Table 42.  DSPI timing®
Value
No.| Symbol |C Parameter Conditions Unit
Min Max
Master (MTFE = 0) 60 —
1 | tsck |CC | D | DSPI cycle time ns
Slave (MTFE = 0) 60 —
2 | tcgc |CC| D |CS to SCK delay — 16 — ns
3 | tagc |CC| D |After SCK delay — 26 — ns
4 tspc CC | D | SCK duty cycle — 0.4~ tsck 0.6 * tsck | Ns
5 ta |CC| D |Slave access time SS active to SOUT valid — 30 ns
6 | tos |CC| D |Slave SOUT disable time | 55 Inactive to SOUT high _ 16 | ns
impedance or invalid
7 |tpcsc | CC PCSx to PCSS time — 13 — ns
8 |tpasc |CC PCSS to PCSx time — 13 — ns
Master (MTFE = 0) 35 —
Slave 4 —
9 | tgy |CC| D |Data setup time for inputs ns
Master (MTFE = 1, CPHA = 0) 35 —
Master (MTFE =1, CPHA = 1) 35 —
Master (MTFE = 0) -5 —
Slave 4 —
10 | ty |CC| D |Data hold time for inputs ns
Master (MTFE = 1, CPHA = 0) 1 —
Master (MTFE =1, CPHA = 1) -5 —
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Figure 32. DSPI classic SPI timing — Slave, CPHA =1
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Figure 33. DSPI modified transfer format timing — Master, CPHA =0
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5 Ordering information

Example code:

Product identifier Core Family Memory Package Temperature Custom vers. Conditioning
SPC56 0 P 50 L5 C EFA Y

\—Y = Tray

R = Tape and Reel
X = Tape and Reel 90°

A=64MHz,5V
B =64 MHz,3.3V
C=40MHz,5V
D =40MHz, 3.3V

F = Full featured
A = Airbag

E = Data flash memory

B =-401t0 105 °C
C=-40t0125°C

L3 = LQFP100
L5 = LQFP144

50 =512 KB
44 = 384 KB

P = SPC560Px family

0 =e200z0

SPC56 = Power Architecture in 90 nm

Figure 40. Commercial product code structure®

a. Not all configurations are available on the market. Please contact your ST sales representative to get the list of
orderable commercial part number.
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