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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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1.4 Block diagram
Figure 1 shows a top-level block diagram of the SPC560P34/SPC560P40 MCU. Table 2 
summarizes the functions of the blocks.

Table 3. SPC560P40 device configuration differences

Feature
Configuration

Airbag Full-featured

SRAM (with ECC) 16 KB 20 KB

FlexCAN (controller area network) 1 2

Safety port No
Yes

(via second FlexCAN module)

FlexPWM (pulse-width modulation) channels No
8

(capture capability not

supported)

CTU (cross triggering unit) No Yes
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1.5.22 Serial communication interface module (LINFlex)

The LINFlex (local interconnect network flexible) on the SPC560P34/SPC560P40 features 
the following:

● Supports LIN Master mode (both instances), LIN Slave mode (only one instance) and 
UART mode

● LIN state machine compliant to LIN1.3, 2.0 and 2.1 specifications

● Handles LIN frame transmission and reception without CPU intervention

● LIN features

– Autonomous LIN frame handling

– Message buffer to store Identifier and up to 8 data bytes

– Supports message length of up to 64 bytes

– Detection and flagging of LIN errors (sync field, delimiter, ID parity, bit framing, 
checksum, and time-out)

– Classic or extended checksum calculation

– Configurable Break duration of up to 36-bit times

– Programmable baud rate prescalers (13-bit mantissa, 4-bit fractional)

– Diagnostic features: Loop back; Self Test; LIN bus stuck dominant detection

– Interrupt-driven operation with 16 interrupt sources

● LIN slave mode features:

– Autonomous LIN header handling

– Autonomous LIN response handling

– Optional discarding of irrelevant LIN responses using ID filter

● UART mode:

– Full-duplex operation

– Standard non return-to-zero (NRZ) mark/space format

– Data buffers with 4-byte receive, 4-byte transmit

– Configurable word length (8-bit or 9-bit words)

– Error detection and flagging

– Parity, Noise and Framing errors

– Interrupt-driven operation with four interrupt sources

– Separate transmitter and receiver CPU interrupt sources

– 16-bit programmable baud-rate modulus counter and 16-bit fractional 

– 2 receiver wake-up methods
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1.5.25 eTimer

The SPC560P34/SPC560P40 includes one eTimer module which provides six 16-bit 
general purpose up/down timer/counter units with the following features:

● Clock frequency same as that used for the e200z0h core

● Individual channel capability

– Input capture trigger

– Output compare

– Double buffer (to capture rising edge and falling edge)

– Separate prescaler for each counter

– Selectable clock source

– 0–100% pulse measurement

– Rotation direction flag (quad decoder mode)

● Maximum count rate

– External event counting: max. count rate = peripheral clock/2

– Internal clock counting: max. count rate = peripheral clock

● Counters are:

– Cascadable

– Preloadable

● Programmable count modulo

● Quadrature decode capabilities

● Counters can share available input pins

● Count once or repeatedly

● Pins available as GPIO when timer functionality not in use

1.5.26 Analog-to-digital converter (ADC) module

The ADC module provides the following features:

Analog part:

● 1 on-chip analog-to-digital converter

– 10-bit AD resolution

– 1 sample and hold unit

– Conversion time, including sampling time, less than 1 µs (at full precision)

– Typical sampling time is 150 ns minimum (at full precision)

– DNL/INL ±1 LSB

– TUE < 1.5 LSB

– Single-ended input signal up to 3.3 V/5.0 V

– 3.3 V/5.0 V input reference voltage

– ADC and its reference can be supplied with a voltage independent from VDDIO

– ADC supply can be equal or higher than VDDIO

– ADC supply and ADC reference are not independent from each other (both 
internally bonded to same pad) 

– Sample times of 2 (default), 8, 64 or 128 ADC clock cycles
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1.5.31 On-chip voltage regulator (VREG)

The on-chip voltage regulator module provides the following features:

● Uses external NPN (negative-positive-negative) transistor

● Regulates external 3.3 V/5.0 V down to 1.2 V for the core logic

● Low voltage detection on the internal 1.2 V and I/O voltage 3.3 V
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B[11] PCR[27]

ALT0

ALT1
ALT2
ALT3

—

GPIO[27]

—
—
—

AN[13]

SIUL

—
—
—

ADC_0

Input only — — 26 37

B[12] PCR[28]

ALT0

ALT1
ALT2
ALT3

—

GPIO[28]

—
—
—

AN[14]

SIUL

—
—
—

ADC_0

Input only — — 27 38

B[13] PCR[29]

ALT0

ALT1
ALT2
ALT3

—
—
—

GPIO[29]

—
—
—

AN[6]
emu. AN[0]

RXD

SIUL

—
—
—

ADC_0
emu. ADC_1(6)

LIN_1

Input only — — 30 42

B[14] PCR[30]

ALT0
ALT1

ALT2
ALT3

—

—
—
—

GPIO[30]
—

—
—

AN[7]

emu. AN[1]
ETC[4]

EIRQ[19]

SIUL
—

—
—

ADC_0

emu. ADC_1(6)

eTimer_0
SIUL

Input only — — — 44

B[15] PCR[31]

ALT0
ALT1

ALT2
ALT3

—

—
—

GPIO[31]
—

—
—

AN[8]

emu. AN[2]
EIRQ[20]

SIUL
—

—
—

ADC_0

emu. ADC_1(6)

SIUL

Input only — — — 43

Port C (16-bit)

C[0] PCR[32]

ALT0

ALT1
ALT2
ALT3

—
—

GPIO[32]

—
—
—

AN[9]
emu. AN[3]

SIUL

—
—
—

ADC_0
emu. ADC_1(6)

Input only — — — 45

Table 7. Pin muxing (continued)

Port
pin

PCR
register

Alternate
function(1),(2) Functions Peripheral(3)

I/O
direc-
tion(4)

Pad speed(5) Pin

SRC = 0 SRC = 1 64-pin 100-pin
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C[1] PCR[33]

ALT0

ALT1
ALT2
ALT3

—

GPIO[33]

—
—
—

AN[2]

SIUL

—
—
—

ADC_0

Input only — — 19 28

C[2] PCR[34]

ALT0

ALT1
ALT2
ALT3

—

GPIO[34]

—
—
—

AN[3]

SIUL

—
—
—

ADC_0

Input only — — 21 30

C[3] PCR[35]

ALT0

ALT1
ALT2
ALT3

—

GPIO[35]

CS1
—

TXD

EIRQ[21]

SIUL

DSPI_0
—

LIN_1

SIUL

I/O

O
—
O

I

Slow Medium — 10

C[4] PCR[36]

ALT0

ALT1
ALT2
ALT3

—

GPIO[36]

CS0
X[1]

DEBUG[4]

EIRQ[22]

SIUL

DSPI_0
FlexPWM_0

SSCM

SIUL

I/O

I/O
O
—

I

Slow Medium — 5

C[5] PCR[37]

ALT0

ALT1
ALT2
ALT3

—

GPIO[37]

SCK
—

DEBUG[5]

EIRQ[23]

SIUL

DSPI_0
—

SSCM

SIUL

I/O

I/O
—
—

I

Slow Medium — 7

C[6] PCR[38]

ALT0

ALT1
ALT2
ALT3

—

GPIO[38]

SOUT
B[1]

DEBUG[6]

EIRQ[24]

SIUL

DSPI_0
FlexPWM_0

SSCM

SIUL

I/O

O
O
—

I

Slow Medium — 98

C[7] PCR[39]

ALT0

ALT1
ALT2
ALT3

—

GPIO[39]

—
A[1]

DEBUG[7]

SIN

SIUL

—
FlexPWM_0

SSCM

DSPI_0

I/O

—
O
—

I

Slow Medium — 9

C[8] PCR[40]

ALT0

ALT1
ALT2
ALT3

GPIO[40]

CS1
—

CS6

SIUL

DSPI_1
—

DSPI_0

I/O

O
—
O

Slow Medium 57 91

Table 7. Pin muxing (continued)

Port
pin

PCR
register

Alternate
function(1),(2) Functions Peripheral(3)

I/O
direc-
tion(4)

Pad speed(5) Pin

SRC = 0 SRC = 1 64-pin 100-pin
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D[1] PCR[49]

ALT0

ALT1
ALT2
ALT3

GPIO[49]

—
—

EXT_TRG

SIUL

—
—

CTU_0

I/O

—
—
O

Slow Medium — 3

D[2] PCR[50]

ALT0
ALT1

ALT2
ALT3

GPIO[50]
—

—
X[3]

SIUL
—

—
FlexPWM_0

I/O
—

—
O

Slow Medium — 97

D[3] PCR[51]

ALT0
ALT1
ALT2

ALT3

GPIO[51]
—
—

A[3]

SIUL
—
—

FlexPWM_0

I/O
—
—

O

Slow Medium — 89

D[4] PCR[52]

ALT0

ALT1
ALT2
ALT3

GPIO[52]

—
—

B[3]

SIUL

—
—

FlexPWM_0

I/O

—
—
O

Slow Medium — 90

D[5] PCR[53]

ALT0
ALT1

ALT2
ALT3

GPIO[53]
CS3

F[0]
—

SIUL
DSPI_0

FCU_0
—

I/O
O

O
—

Slow Medium — 22

D[6] PCR[54]

ALT0
ALT1
ALT2

ALT3
—

GPIO[54]
CS2
—

—
FAULT[1]

SIUL
DSPI_0

—

—
FlexPWM_0

I/O
O
—

—
I

Slow Medium — 23

D[7] PCR[55]

ALT0
ALT1
ALT2

ALT3

GPIO[55]
CS3
F[1]

CS4

SIUL
DSPI_1
FCU_0

DSPI_0

I/O
O
O

O

Slow Medium 17 26

D[8] PCR[56]

ALT0

ALT1
ALT2
ALT3

GPIO[56]

CS2
—

CS5

SIUL

DSPI_1
—

DSPI_0

I/O

O
—
O

Slow Medium 14 21

D[9] PCR[57]

ALT0
ALT1

ALT2
ALT3

GPIO[57]
X[0]

TXD
—

SIUL
FlexPWM_0

LIN_1
—

I/O
O

O
—

Slow Medium 8 15

D[10] PCR[58]

ALT0
ALT1
ALT2

ALT3

GPIO[58]
A[0]
—

—

SIUL
FlexPWM_0

—

—

I/O
O
—

—

Slow Medium — 53

Table 7. Pin muxing (continued)

Port
pin

PCR
register

Alternate
function(1),(2) Functions Peripheral(3)

I/O
direc-
tion(4)

Pad speed(5) Pin

SRC = 0 SRC = 1 64-pin 100-pin
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3.3 Absolute maximum ratings
         

Table 9. Absolute maximum ratings(1)

Symbol Parameter Conditions
Value

Unit
Min Max(2)

VSS
S
R

Device ground — 0 0 V

VDD_HV_IOx
(3) S

R

3.3 V/5.0 V input/output supply 
voltage (supply).

Code flash memory supply with 
VDD_HV_IO3 and data flash memory 
with VDD_HV_IO2

— –0.3 6.0 V

VSS_HV_IOx
S
R

3.3 V/5.0 V input/output supply 
voltage (ground).

Code flash memory ground with 
VSS_HV_IO3 and data flash memory 
with VSS_HV_IO2

— –0.1 0.1 V

VDD_HV_OSC
S
R

3.3 V/5.0 V crystal oscillator amplifier 
supply voltage (supply)

— –0.3 6.0

VRelative to 
VDD_HV_IOx

–0.3 VDD_HV_IOx + 0.3

VSS_HV_OSC
S
R

3.3 V/5.0 V crystal oscillator amplifier 
supply voltage (ground)

— –0.1 0.1 V

VDD_HV_ADC0
S
R

3.3 V/5.0 V ADC_0 supply and high- 
reference voltage

VDD_HV_REG 
< 2.7 V

–0.3 VDD_HV_REG + 0.3

V
VDD_HV_REG 
> 2.7 V

–0.3 6.0

VSS_HV_ADC0
S
R

3.3 V/5.0 V ADC_0 ground and low- 
reference voltage

— –0.1 0.1 V

VDD_HV_REG
S
R

3.3 V/5.0 V voltage-regulator supply 
voltage

— –0.3 6.0

VRelative to 
VDD_HV_IOx

–0.3 VDD_HV_IOx + 0.3

TVDD
S
R

Slope characteristics on all VDD 
during power up(4) with respect to 
ground (VSS)

— 3.0(5) 500 x 103

(0.5 [V/µs])
V/s

VDD_LV_CORx
C
C

1.2 V supply pins for core logic 
(supply)

— –0.1 1.5 V

VSS_LV_CORx
S
R

1.2 V supply pins for core logic 
(ground)

— –0.1 0.1 V

VIN
S
R

Voltage on any pin with respect to 
ground (VSS_HV_IOx)

— –0.3 6.0

VRelative to 
VDD_HV_IOx

–0.3
VDD_HV_IOx + 0.3

(6)

IINJPAD
S
R

Input current on any pin during 
overload condition

— –10 10 mA
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Note: The voltage regulator output cannot be used to drive external circuits. Output pins are to be 
used only for decoupling capacitance.

VDD_LV_COR must be generated using internal regulator and external NPN transistor. It is 
not possible to provide VDD_LV_COR through external regulator.

For the SPC560P34/SPC560P40 microcontroller, capacitor(s), with total values not below 
CDEC1, should be placed between VDD_LV_CORx/VSS_LV_CORx close to external ballast 
transistor emitter. 4 capacitors, with total values not below CDEC2, should be placed close to 
microcontroller pins between each VDD_LV_CORx/VSS_LV_CORx supply pairs and the 
VDD_LV_REGCOR/VSS_LV_REGCOR pair . Additionally, capacitor(s) with total values not below 
CDEC3, should be placed between the VDD_HV_REG/VSS_HV_REG pins close to ballast 
collector. Capacitors values have to take into account capacitor accuracy, aging and 
variation versus temperature.

All reported information are valid for voltage and temperature ranges described in 
recommended operating condition, Table 10 and Table 11.

Figure 10. Voltage regulator configuration

         

BCTRL

VDD_LV_COR

CDEC3

CDEC2 CDEC1

VDD_HV_REG

BJT(1)

SPC560P34/SPC560P

1. Refer to Table 15.

Table 15. Approved NPN ballast components

Part Manufacturer Approved derivatives(1)

BCP68

ON Semi BCP68

NXP BCP68-25

Infineon BCP68-25

BCX68 Infineon BCX68-10; BCX68-16; BCX-25

BC868 NXP BC868
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Figure 13. Brown-out typical sequence

3.10 DC electrical characteristics

3.10.1 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 18 shows 
how NVUSRO[PAD3V5V] controls the device configuration.

         

VDD_HV_REG
0V

3.3V

0V
3.3V

VDD_LV_REGCOR 0V
1.2V

3.3V

POWER_ON

LVDM (HV)

0V
LVDD (LV) 3.3V

0V
POWER_OK

3.3V

RC16MHz Oscillator 

0V
1.2V

P0IDLE 0V
1.2VInternal Reset Generation Module 

FSM

VLVDHV3L

0V

VLVDHV3H

P1

~1us

Table 18. PAD3V5V field description

Value(1)

1. Default manufacturing value before flash initialization is ‘1’ (3.3 V).

Description

0 High voltage supply is 5.0 V

1 High voltage supply is 3.3 V



Electrical characteristics SPC560P34L1, SPC560P34L3, SPC560P40L1, SPC560P40L3

62/103 Doc ID 16100 Rev 7

3.10.3 DC electrical characteristics (3.3 V)

Table 21 gives the DC electrical characteristics at 3.3 V (3.0 V < VDD_HV_IOx < 3.6 V, 
NVUSRO[PAD3V5V] = 1); see Figure 14.

         

Table 21. DC electrical characteristics (3.3 V, NVUSRO[PAD3V5V] = 1)(1)

Symbol C Parameter Conditions
Value

Unit
Min Max

VIL

D
Low level input voltage

— −0.4(2) — V

P — — 0.35 VDD_HV_IOx V

VIH

P
High level input voltage

— 0.65 VDD_HV_IOx — V

D — — VDD_HV_IOx + 0.4(2) V

VHYS T Schmitt trigger hysteresis — 0.1 VDD_HV_IOx — V

VOL_S P Slow, low level output voltage IOL = 1.5 mA — 0.5 V

VOH_S P Slow, high level output voltage IOH = −1.5 mA VDD_HV_IOx − 0.8 — V

VOL_M P Medium, low level output voltage IOL = 2 mA — 0.5 V

VOH_M P Medium, high level output voltage IOH = −2 mA VDD_HV_IOx − 0.8 — V

VOL_F P Fast, low level output voltage IOL = 11 mA — 0.5 V

VOH_F P Fast, high level output voltage IOH = −11 mA VDD_HV_IOx − 0.8 — V

IPU P Equivalent pull-up current
VIN = VIL −130 —

µA
VIN = VIH — −10

IPD P Equivalent pull-down current
VIN = VIL 10 —

µA
VIN = VIH — 130

IIL P
Input leakage current (all 
bidirectional ports)

TA = −40 to 125 °C — 1 µA

IIL P
Input leakage current (all ADC 
input-only ports)

TA = −40 to 125 °C — 0.5 µA

CIN D Input capacitance — — 10 pF

1. These specifications are design targets and subject to change per device characterization.

2. “SR” parameter values must not exceed the absolute maximum ratings shown in Table 9.
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3.10.5 I/O pad current specification

The I/O pads are distributed across the I/O supply segment. Each I/O supply segment is 
associated to a VDD/VSS supply pair as described in Table 23.

         

         

Table 23. I/O supply segment

Package
Supply segment

1 2 3 4 5

LQFP100 pin15–pin26 pin27–pin46 pin51–pin61 pin64–pin86 pin89–pin10

LQFP64 pin8–pin17 pin18–pin30 pin33–pin38 pin41–pin54 pin57–pin5

Table 24. I/O consumption

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

ISWTSLW
(2) C

C
D

Dynamic I/O current 
for SLOW 
configuration

CL = 25 pF

VDD = 5.0 V ± 10%,
PAD3V5V = 0

— — 20

mA
VDD = 3.3 V ± 10%,
PAD3V5V = 1

— — 16

ISWTMED
(2) C

C
D

Dynamic I/O current 
for MEDIUM 
configuration

CL = 25 pF

VDD = 5.0 V ± 10%,
PAD3V5V = 0

— — 29

mA
VDD = 3.3 V ± 10%,
PAD3V5V = 1

— — 17

ISWTFST
(2) C

C
D

Dynamic I/O current 
for FAST 
configuration

CL = 25 pF

VDD = 5.0 V ± 10%,
PAD3V5V = 0

— — 110

mA
VDD = 3.3 V ± 10%,
PAD3V5V = 1

— — 50

IRMSSLW
C
C

D
Root medium square 
I/O current for SLOW 
configuration

CL = 25 pF, 2 MHz
VDD = 5.0 V ± 10%,
PAD3V5V = 0

— — 2.3

mA

CL = 25 pF, 4 MHz — — 3.2

CL = 100 pF, 2 MHz — — 6.6

CL = 25 pF, 2 MHz
VDD = 3.3 V ± 10%,
PAD3V5V = 1

— — 1.6

CL = 25 pF, 4 MHz — — 2.3

CL = 100 pF, 2 MHz — — 4.7

IRMSMED
C
C

D

Root medium square 
I/O current for 
MEDIUM 
configuration

CL = 25 pF, 13 MHz
VDD = 5.0 V ± 10%,
PAD3V5V = 0

— — 6.6

mA

CL = 25 pF, 40 MHz — — 13.4

CL = 100 pF, 13 MHz — — 18.3

CL = 25 pF, 13 MHz
VDD = 3.3 V ± 10%,
PAD3V5V = 1

— — 5

CL = 25 pF, 40 MHz — — 8.5

CL = 100 pF, 13 MHz — — 11
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3.12 FMPLL electrical characteristics
         

Table 26. Main oscillator output electrical characteristics (3.3 V, 
NVUSRO[PAD3V5V] = 1)

Symbol C Parameter Conditions
Value

Unit
Min Max

fOSC SR — Oscillator frequency 4 40 MHz

gm — P Transconductance 4 20 mA/V

VOSC — T Oscillation amplitude on XTAL pin 1 — V

tOSCSU — T Start-up time(1),(2)

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

8 — ms

CL CC

T

XTAL load capacitance(3)

3. This value is determined by the crystal manufacturer and board design. For 4 MHz to 40 MHz crystals 
specified for this oscillator, load capacitors should not exceed these limits.

4 MHz 5 30

pf

T 8 MHz 5 26

T 12 MHz 5 23

T 16 MHz 5 19

T 20 MHz 5 16

T 40 MHz 5 8

Table 27. Input clock characteristics

Symbol Parameter
Value

Unit
Min Typ Max

fOSC SR Oscillator frequency 4 — 40 MHz

fCLK SR Frequency in bypass — — 64 MHz

trCLK SR Rise/fall time in bypass — — 1 ns

tDC SR Duty cycle 47.5 50 52.5 %

Table 28. FMPLL electrical characteristics  

Symbol C Parameter Conditions(1)
Value

Unit
Min Max

fref_crystal

fref_ext
D PLL reference frequency range(2) Crystal reference 4 40 MHz

fPLLIN D
Phase detector input frequency range 
(after pre-divider)

— 4 16 MHz

fFMPLLOUT D Clock frequency range in normal mode — 16 64 MHz
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3.15.2 Flash memory power supply DC characteristics

Table 34 shows the power supply DC characteristics on external supply.

         

Table 32. Flash memory module life

Symbol C Parameter Conditions
Value

Unit
Min Typ

P/E C
Number of program/erase cycles per 
block for 16 KB blocks over the 
operating temperature range (TJ)

— 100000 — cycles

P/E C
Number of program/erase cycles per 
block for 32 KB blocks over the 
operating temperature range (TJ)

— 10000 100000 cycles

P/E C
Number of program/erase cycles per 
block for 128 KB blocks over the 
operating temperature range (TJ)

— 1000 100000 cycles

Retention C
Minimum data retention at 85 °C 
average ambient temperature(1)

Blocks with 0–1000 P/E cycles 20 — years

Blocks with 10000 P/E cycles 10 — years

Blocks with 100000 P/E cycles 5 — years

1. Ambient temperature averaged over duration of application, not to exceed recommended product operating temperature 
range.

Table 33. Flash memory read access timing

Symbol C Parameter Conditions(1) Max value Unit

fmax C
Maximum working frequency for code flash memory at given 
number of wait states in worst conditions

2 wait states 66
MHz

0 wait states 18

fmax C
Maximum working frequency for data flash memory at given 
number of wait states in worst conditions

8 wait states 66 MHz

1. VDD = 3.3 V ± 10% / 5.0 V ± 10%, TA = −40 to 125 °C, unless otherwise specified

Table 34. Flash memory power supply DC electrical characteristics

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

IFLPW
C
C

D
Sum of the current consumption on VDD_HV_IOx 
and VDD_LV_CORx during low-power mode

Code flash memory — — 900 µA

IFPWD
C
C

D
Sum of the current consumption on VDD_HV_IOx 
and VDD_LV_CORx during power-down mode

Code flash memory — — 150
µA

Data flash memory — — 150

1. VDD = 3.3 V ± 10% / 5.0 V ± 10%, TA = −40 to 125 °C, unless otherwise specified.



Electrical characteristics SPC560P34L1, SPC560P34L3, SPC560P40L1, SPC560P40L3

78/103 Doc ID 16100 Rev 7

Figure 20. Start-up reset requirements

Figure 21. Noise filtering on reset signal
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4 Package characteristics

4.1 ECOPACK®

In order to meet environmental requirements, ST offers these devices in different grades of 
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK® 
specifications, grade definitions and product status are available at: www.st.com. 
ECOPACK® is an ST trademark.
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4.2 Package mechanical data

4.2.1 LQFP100 mechanical outline drawing

Figure 38. LQFP100 package mechanical drawing
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4.2.2 LQFP64 mechanical outline drawing

Figure 39. LQFP64 package mechanical drawing
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Table 43. LQFP64 package mechanical data

Symbol

Dimensions

mm inches(1)

Min Typ Max Min Typ Max

A — — 1.6 — — 0.063

A1 0.05 — 0.15 0.002 — 0.0059

A2 1.35 1.4 1.45 0.0531 0.0551 0.0571

b 0.17 0.22 0.27 0.0067 0.0087 0.0106

c 0.09 — 0.2 0.0035 — 0.0079

D 11.8 12 12.2 0.4646 0.4724 0.4803

D1 9.8 10 10.2 0.3858 0.3937 0.4016

D3 — 7.5 — — 0.2953 —

E 11.8 12 12.2 0.4646 0.4724 0.4803

E1 9.8 10 10.2 0.3858 0.3937 0.4016

E3 — 7.5 — — 0.2953 —

e — 0.5 — — 0.0197 —

L 0.45 0.6 0.75 0.0177 0.0236 0.0295

L1 — 1 — — 0.0394 —
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