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providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
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sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
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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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Table 3 summarizes the functions of the blocks present on the SPC560B54/6x.

          

Table 3. SPC560B54/6x series block summary 

Block Function

Analog-to-digital converter 
(ADC)

Converts analog voltages to digital values

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 generation module 
(MC_CGM)

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

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

Crossbar switch (XBAR)
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.

Deserial serial peripheral 
interface (DSPI)

Provides a synchronous serial interface for communication with external devices

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

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

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

Inter-integrated circuit (I2C) bus
Two-wire bidirectional serial bus that provides a simple and efficient method of 
data exchange between devices

Internal multiplexer (IMUX) SIU 
subblock

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

Interrupt controller (INTC) Provides priority-based preemptive scheduling of interrupt requests

JTAG controller (JTAGC)
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

Memory protection unit (MPU)
Provides hardware access control for all memory references generated in a 
device



DocID15131 Rev 9 13/133

SPC560B54x/6x Package pinouts and signal descriptions

132

3 Package pinouts and signal descriptions

3.1 Package pinouts

The available LQFP pinouts and the ballmap are provided in the following figures. For pin 
signal descriptions, please see Table 6.

          

Figure 2 shows the SPC560B54/6x in the LQFP176 package.

Figure 2. LQFP176 pin configuration
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3.3 Pad configuration during standby mode exit

Pad configuration (input buffer enable, pull enable) for low-power wakeup pads is controlled 
by both the SIUL and WKPU modules. During standby exit, all low power pads 
PA[0,1,2,4,15], PB[1,3,8,9,10](a), PC[7,9,11], PD[0,1], PE[0,9,11], PF[9,11,13](b), 
PG[3,5,7,9](b), PI[1,3](c) are configured according to their respective configuration done in 
the WKPU module. All other pads will have the same configuration as expected after a 
reset.

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 kOhms should be added between the TDO pin and VDD. Only if the TDO 
pin is used as an application pin and a pull-up cannot be used should a pull-down resistor 
with the same value be used instead between the TDO pin and GND.

3.4 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.

          

a. PB[8, 9] ports have wakeup functionality in all modes except STANDBY.

b. PF[9,11,13], PG[3,5,7,9], PI[1,3] are not available in the 100-pin LQFP.

c. PI[1,3] are not available in the 144-pin LQFP.

Table 4. Voltage supply pin descriptions 

Port pin Function
Pin number

LQFP100 LQFP144 LQFP176 LBGA208

VDD_HV Digital supply voltage 15, 37, 70, 84
19, 51, 100, 

123
6, 27, 59, 85, 

124, 151

C2, D9, E16, 
G13, H3, N4, 

N9, R5

VSS_HV Digital ground
14, 16, 35, 

69, 83
18, 20, 49, 

99, 122
7, 26, 28, 57, 
86, 123, 150

G7, G8, G9, 
G10, H7, H8, 
H9, H10, J7, 
J8, J9, J10, 
K7, K8, K9, 

K10

VDD_LV

1.2 V decoupling pins. Decoupling 
capacitor must be connected 
between these pins and the 
nearest VSS_LV pin.(1)

19, 32, 85 23, 46, 124 31, 54, 152 D8, K4, P7

VSS_LV

1.2 V decoupling pins. Decoupling 
capacitor must be connected 
between these pins and the 
nearest VDD_LV pin.(1)

18, 33, 86 22, 47, 125 30, 55, 153 C8, J2, N7
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Table 6. Functional port pin descriptions (continued)
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PD[8] PCR[56]

AF0

AF1

AF2

AF3

—

—

GPIO[56]

—

—

—

ADC0_P[12]

ADC1_P[12]

SIUL

—

—

—

ADC_0

ADC_1

I

—

—

—

I

I

I Tristate 49 71 87 T15

PD[9] PCR[57]

AF0

AF1

AF2

AF3

—

—

GPIO[57]

—

—

—

ADC0_P[13]

ADC1_P[13]

SIUL

—

—

—

ADC_0

ADC_1

I

—

—

—

I

I

I Tristate 56 78 94 N15

PD[10] PCR[58]

AF0

AF1

AF2

AF3

—

—

GPIO[58]

—

—

—

ADC0_P[14]

ADC1_P[14]

SIUL

—

—

—

ADC_0

ADC_1

I

—

—

—

I

I

I Tristate 57 79 95 N14

PD[11] PCR[59]

AF0

AF1

AF2

AF3

—

—

GPIO[59]

—

—

—

ADC0_P[15]

ADC1_P[15]

SIUL

—

—

—

ADC_0

ADC_1

I

—

—

—

I

I

I Tristate 58 80 96 N16

Table 6. Functional port pin descriptions (continued)
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PD[12] PCR[60]

AF0

AF1

AF2

AF3

—

GPIO[60]

CS5_0

E0UC[24]

—

ADC0_S[4]

SIUL

DSPI_0

eMIOS_0

—

ADC_0

I/O

O

I/O

—

I

J Tristate — — 100 M15

PD[13] PCR[61]

AF0

AF1

AF2

AF3

—

GPIO[61]

CS0_1

E0UC[25]

—

ADC0_S[5]

SIUL

DSPI_1

eMIOS_0

—

ADC_0

I/O

I/O

I/O

—

I

J Tristate 62 84 102 M14

PD[14] PCR[62]

AF0

AF1

AF2

AF3

—

GPIO[62]

CS1_1

E0UC[26]

—

ADC0_S[6]

SIUL

DSPI_1

eMIOS_0

—

ADC_0

I/O

O

I/O

—

I

J Tristate 64 86 104 L15

PD[15] PCR[63]

AF0

AF1

AF2

AF3

—

GPIO[63]

CS2_1

E0UC[27]

—

ADC0_S[7]

SIUL

DSPI_1

eMIOS_0

—

ADC_0

I/O

O

I/O

—

I

J Tristate 66 88 106 L14

Port E

Table 6. Functional port pin descriptions (continued)
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PE[14] PCR[78]

AF0

AF1

AF2

AF3

—

GPIO[78]

SCK_2

E1UC[21]

—

EIRQ[12]

SIUL

DSPI_2

eMIOS_1

—

SIUL

I/O

I/O

I/O

—

I

S Tristate — 112 136 C13

PE[15] PCR[79]

AF0

AF1

AF2

AF3

GPIO[79]

CS0_2

E1UC[22]

—

SIUL

DSPI_2

eMIOS_1

—

I/O

I/O

I/O

—

M Tristate — 113 137 A13

Port F

PF[0] PCR[80]

AF0

AF1

AF2

AF3

—

GPIO[80]

E0UC[10]

CS3_1

—

ADC0_S[8]

SIUL

eMIOS_0

DSPI_1

—

ADC_0

I/O

I/O

O

—

I

J Tristate — 55 63 N10

PF[1] PCR[81]

AF0

AF1

AF2

AF3

—

GPIO[81]

E0UC[11]

CS4_1

—

ADC0_S[9]

SIUL

eMIOS_0

DSPI_1

—

ADC_0

I/O

I/O

O

—

I

J Tristate — 56 64 P10

PF[2] PCR[82]

AF0

AF1

AF2

AF3

—

GPIO[82]

E0UC[12]

CS0_2

—

ADC0_S[10]

SIUL

eMIOS_0

DSPI_2

—

ADC_0

I/O

I/O

I/O

—

I

J Tristate — 57 65 T10

Table 6. Functional port pin descriptions (continued)
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3.8 Nexus 2+ pins

In the LBGA208 package, eight additional debug pins are available (see Table 7).

          

Table 7. Nexus 2+ pin descriptions 

Port pin Function
I/O

direction
Pad type

Function 
after reset

Pin number

LQFP
100

LQFP
144

LBGA
208(1)

MCKO Message clock out O F — — — T4

MDO0 Message data out 0 O M — — — H15

MDO1 Message data out 1 O M — — — H16

MDO2 Message data out 2 O M — — — H14

MDO3 Message data out 3 O M — — — H13

EVTI Event in I M Pull-up — — K1

EVTO Event out O M — — — L4

MSEO Message start/end out O M — — — G16

1. LBGA208 available only as development package for Nexus2+.
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For a detailed description of the NVUSRO register, please refer to the device reference 
manual.

4.2.1 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.

          

4.2.2 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.

          

4.2.3 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 9. PAD3V5V field description(1)

1. See the device reference manual for more information on the NVUSRO register.

Value(2)

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

Description

0 High voltage supply is 5.0 V

1 High voltage supply is 3.3 V

Table 10. OSCILLATOR_MARGIN field description(1)

1. See the device reference manual for more information on the NVUSRO register.

Value(2)

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

Description

0 Low consumption configuration (4 MHz/8 MHz)

1 High margin configuration (4 MHz/16 MHz)

Table 11. WATCHDOG_EN field description

Value(1)

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

Description

0 Disable after reset

1 Enable after reset
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4.4 Recommended operating conditions
          

Table 13. Recommended operating conditions (3.3 V) 

Symbol Parameter Conditions
Value

Unit
Min Max

VSS SR Digital ground on VSS_HV pins — 0 0 V

VDD
(1) SR

Voltage on VDD_HV pins with respect to 
ground (VSS)

— 3.0 3.6 V

VSS_LV
(2) SR

Voltage on VSS_LV (low voltage digital 
supply) pins with respect to ground (VSS)

— VSS 0.1 VSS + 0.1 V

VDD_BV
(3) SR

Voltage on VDD_BV pin (regulator supply) 
with respect to ground (VSS)

— 3.0 3.6
V

Relative to VDD VDD 0.1 VDD + 0.1

VSS_ADC SR
Voltage on VSS_HV_ADC0, 
VSS_HV_ADC1 (ADC reference) pin with 
respect to ground (VSS)

— VSS 0.1 VSS + 0.1 V

VDD_ADC
(4) SR

Voltage on VDD_HV_ADC0, 
VDD_HV_ADC1 (ADC reference) with 
respect to ground (VSS)

— 3.0(5) 3.6
V

Relative to VDD VDD 0.1 VDD + 0.1

VIN SR
Voltage on any GPIO pin with respect to 
ground (VSS)

— VSS 0.1 —
V

Relative to VDD — VDD + 0.1

IINJPAD SR
Injected input current on any pin during 
overload condition

— 5 5

mA

IINJSUM SR
Absolute sum of all injected input currents 
during overload condition

— 50 50

TVDD SR VDD slope to ensure correct power up(6) — 3.0(7)
250 x 103

(0.25 
[V/µs])

 V/s

1. 100 nF capacitance needs to be provided between each VDD/VSS pair.

2. 330 nF capacitance needs to be provided between each VDD_LV/VSS_LV supply pair.

3. 470 nF capacitance needs to be provided between VDD_BV and the nearest VSS_LV (higher value may be needed 
depending on external regulator characteristics). Supply ramp slope on VDD_BV should always be faster or equal to slope 
of VDD_HV. Otherwise, device may enter regulator bypass mode if slope on VDD_BV is slower.

4. 100 nF capacitance needs to be provided between VDD_ADC/VSS_ADC pair.

5. Full electrical specification cannot be guaranteed when voltage drops below 3.0 V. In particular, ADC electrical 
characteristics and I/Os DC electrical specification may not be guaranteed. When voltage drops below VLVDHVL, device is 
reset.

6. Guaranteed by device validation.

7. Minimum value of TVDD must be guaranteed until VDD reaches 2.6 V (maximum value of VPORH).
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4.6.3 I/O output DC characteristics

The following tables provide DC characteristics for bidirectional pads:

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

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

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

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

          

          

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

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

|IWPU| CC

P

Weak pull-up current 
absolute value

VIN = VIL, VDD = 5.0 V ± 10%

PAD3V5V = 0 10 — 150

µAC
PAD3V5V = 
1(2) 10 — 250

P VIN = VIL, VDD = 3.3 V ± 10% PAD3V5V = 1 10 — 150

|IWPD| CC

P
Weak pull-down current 
absolute value

VIN = VIH, VDD = 5.0 V ± 10%
PAD3V5V = 0 10 — 150

µAC PAD3V5V = 1 10 — 250

P VIN = VIH, VDD = 3.3 V ± 10% PAD3V5V = 1 10 — 150

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

2. The configuration PAD3V5 = 1 when VDD = 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 

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

VOH
C
C

P

Output high level
SLOW configuration

Push Pull

IOH = 2 mA,
VDD = 5.0 V ± 10%, 
PAD3V5V = 0
(recommended)

0.8VDD — —

VC
IOH = 2 mA,
VDD = 5.0 V ± 10%, 
PAD3V5V = 1(2)

0.8VDD — —

C

IOH = 1 mA,
VDD = 3.3 V ± 10%, 
PAD3V5V = 1
(recommended)

VDD0.8 — —
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Figure 7. Start-up reset requirements

Figure 8. Noise filtering on reset signal

VIL

VDD

device reset forced by RESET

VDDMIN

RESET

VIH

device start-up phase 

VRESET

VIL

VIH

VDD

filtered by
 hysteresis

filtered by
 lowpass filter

WFRST

WNFRST

hw_rst

‘1’

‘0’
filtered by
 lowpass filter

WFRST

unknown reset
state device under hardware reset
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4.11.3.1 Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are 
applied to the pins of each sample according to each pin combination. The sample size 
depends on the number of supply pins in the device (3 parts(n + 1) supply pin). This test 
conforms to the AEC-Q100-002/-003/-011 standard. For more details, refer to the 
application note Electrostatic Discharge Sensitivity Measurement (AN1181).

          

4.11.3.2 Static latch-up (LU)

Two complementary static tests are required on six parts to assess the latch-up 
performance:

 A supply overvoltage is applied to each power supply pin.

 A current injection is applied to each input, output and configurable I/O pin.

These tests are compliant with the EIA/JESD 78 IC latch-up standard.

          

4.12 Fast external crystal oscillator (4 to 16 MHz) electrical 
characteristics

The device provides an oscillator/resonator driver. Figure 11 describes a simple model of 
the internal oscillator driver and provides an example of a connection for an oscillator or a 
resonator.

Table 37 provides the parameter description of 4 MHz to 16 MHz crystals used for the 
design simulations.

Table 35. ESD absolute maximum ratings(1)(2)

Symbol Ratings Conditions Class Max value(3)  Unit

VESD(HBM)
Electrostatic discharge voltage

(Human Body Model)

TA = 25 °C

conforming to AEC-Q100-002
H1C 2000

VVESD(MM)
Electrostatic discharge voltage

(Machine Model)

TA = 25 °C

conforming to AEC-Q100-003
M2 200

VESD(CDM)
Electrostatic discharge voltage

(Charged Device Model)

TA = 25 °C

conforming to AEC-Q100-011
C3A

500

750 (corners)

1. All ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated Circuits.

2. A device will be defined as a failure if after exposure to ESD pulses the device no longer meets the device specification 
requirements. Complete DC parametric and functional testing shall be performed per applicable device specification at 
room temperature followed by hot temperature, unless specified otherwise in the device specification.

3. Data based on characterization results, not tested in production

Table 36. Latch-up results

Symbol Parameter Conditions Class

LU Static latch-up class
TA = 125 °C
conforming to JESD 78

II level A
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4.16 Slow internal RC oscillator (128 kHz) electrical 
characteristics

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

          

IFIRCSTOP CC T
Fast internal RC oscillator high 
frequency and system clock 
current in stop mode

TA = 25 °C

sysclk = off — 500 —

µA

sysclk = 2 MHz — 600 —

sysclk = 4 MHz — 700 —

sysclk = 8 MHz — 900 —

sysclk = 16 MHz — 1250 —

tFIRCSU CC C
Fast internal RC oscillator start-
up time

VDD = 5.0 V ± 10% — 1.1 2.0 µs

FIRCPRE CC C
Fast internal RC oscillator 
precision after software 
trimming of fFIRC

TA = 25 °C 1 — 1 %

FIRCTRIM CC C
Fast internal RC oscillator 
trimming step

TA = 25 °C — 1.6 %

FIRCVAR CC C

Fast internal RC oscillator 
variation over temperature and 
supply with respect to fFIRC at 
TA = 25 °C in high-frequency 
configuration

— 5 — 5 %

1. VDD = 3.3 V ± 10% / 5.0 V ± 10%, TA = 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. 

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

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

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

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

fSIRC

CC P Slow internal RC oscillator low 
frequency

TA = 25 °C, trimmed — 128 —
kHz

SR — — 100 — 150

ISIRC
(2) CC C

Slow internal RC oscillator low 
frequency current

TA = 25 °C, trimmed — — 5 µA

tSIRCSU CC P
Slow internal RC oscillator start-up 
time

TA = 25 °C, VDD = 5.0 V ± 10% — 8 12 µs
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1. A first and quick charge transfer from the internal capacitance CP1 and CP2 to the 
sampling capacitance CS occurs (CS is supposed initially completely discharged): 
considering a worst case (since the time constant in reality would be faster) in which 
CP2 is reported in parallel to CP1 (call CP = CP1 + CP2), the two capacitances CP and 
CS are in series, and the time constant is

Equation 5

          

Equation 5 can again be simplified considering only CS as an additional worst 
condition. In reality, the transient is faster, but the A/D converter circuitry has been 
designed to be robust also in the very worst case: the sampling time tS is always much 
longer than the internal time constant:

Equation 6

The charge of CP1 and CP2 is redistributed also on CS, determining a new value of the 
voltage VA1 on the capacitance according to Equation 7:

Equation 7

2. A second charge transfer involves also CF (that is typically bigger than the on-chip 
capacitance) through the resistance RL: again considering the worst case in which CP2 
and CS were in parallel to CP1 (since the time constant in reality would be faster), the 
time constant is:

Equation 8

In this case, the time constant depends on the external circuit: in particular imposing 
that the transient is completed well before the end of sampling time ts, a constraints on 
RL sizing is obtained:

Equation 9 ADC_0 (10-bit)

Equation 10 ADC_1 (12-bit)

Of course, RL shall be sized also according to the current limitation constraints, in 
combination with RS (source impedance) and RF (filter resistance). Being CF 
definitively bigger than CP1, CP2 and CS, then the final voltage VA2 (at the end of the 
charge transfer transient) will be much higher than VA1. Equation 11 must be respected 
(charge balance assuming now CS already charged at VA1):

1 RSW RAD+ =
CP CS

CP CS+
---------------------

1 RSW RAD+  CS ts«

VA1 CS CP1 CP2+ +  VA CP1 CP2+ =

2 RL CS CP1 CP2+ + 

8.5 2 8.5 RL CS CP1 CP2+ + = ts

10 2 10 RL CS CP1 CP2+ + = ts
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CP1 CC D ADC_0 input pin capacitance 1 — — — 3 pF

CP2 CC D ADC_0 input pin capacitance 2 — — — 1 pF

CP3 CC D ADC_0 input pin capacitance 3 — — — 1 pF

RSW1 CC D
Internal resistance of analog 
source

— — — 3 k

RSW2 CC D
Internal resistance of analog 
source

— — — 2 k

RAD CC D
Internal resistance of analog 
source

— — — 2 k

IINJ SR — Input current Injection

Current 
injection on 
one ADC_0 
input, different 
from the 
converted one

VDD = 
3.3 V ± 10%

5 — 5

mA
VDD = 
5.0 V ± 10%

5 — 5

| INL | CC T Absolute integral nonlinearity No overload — 0.5 1.5 LSB

| DNL | CC T
Absolute differential 
nonlinearity

No overload — 0.5 1.0 LSB

| EO | CC T Absolute offset error — — 0.5 — LSB

| EG | CC T Absolute gain error — — 0.6 — LSB

TUEP CC
P Total unadjusted error(7) for 

precise channels, input only 
pins

Without current injection 2 0.6 2
LSB

T With current injection 3 — 3

TUEX CC
T Total unadjusted error(7) for 

extended channel 

Without current injection 3 1 3
LSB

T With current injection 4 4

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

2. Analog and digital VSS must be common (to be tied together externally).

3. VAINx may exceed VSS_ADC0 and VDD_ADC0 limits, remaining on absolute maximum ratings, but the results of the 
conversion will be clamped respectively to 0x000 or 0x3FF.

4. Duty cycle is ensured by using system clock without prescaling. When ADCLKSEL = 0, the duty cycle is ensured by internal 
divider by 2.

5. During the sampling time the input capacitance CS can be charged/discharged by the external source. The internal 
resistance of the analog source must allow the capacitance to reach its final voltage level within tADC0_S. After the end of 
the sampling time tADC0_S, changes of the analog input voltage have no effect on the conversion result. Values for the 
sampling clock tADC0_S depend on programming.

6. This parameter does not include the sampling time tADC0_S, but only the time for determining the digital result and the time 
to load the result’s register with the conversion result.

7. Total Unadjusted Error: The maximum error that occurs without adjusting Offset and Gain errors. This error is a 
combination of Offset, Gain and Integral Linearity errors.

Table 45. ADC_0 conversion characteristics (10-bit ADC_0) (continued)

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max
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Figure 29. DSPI modified transfer format timing — slave, CPHA = 1

Figure 30. DSPI PCS strobe (PCSS) timing

4.18.3 Nexus characteristics

          

5  6

9

12

11

10

Last Data

Last DataSIN

SOUT

SS

First Data

First Data

Data

Data

SCK Input 

SCK Input 

(CPOL = 0)

(CPOL = 1)

Note: Numbers shown reference Table 47.

PCSx

7 8

PCSS

Note: Numbers shown reference Table 47.

Table 49. Nexus characteristics 

No. Symbol C Parameter
Value

Unit
Min Typ Max

1 tTCYC CC D TCK cycle time 64 — — ns

2 tMCYC CC D MCKO cycle time 32 — — ns

3 tMDOV CC D MCKO low to MDO data valid — — 8 ns

4 tMSEOV CC D MCKO low to MSEO_b data valid — — 8 ns
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5 Package characteristics

5.1 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.

5.2 Package mechanical data

5.2.1 LQFP176

          

Figure 33. LQFP176 package mechanical drawing

          

http://www.st.com
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Appendix A Abbreviations

Table 55 lists abbreviations used but not defined elsewhere in this document.

          

Table 55. Abbreviations 

Abbreviation Meaning

CMOS Complementary metal oxide semiconductor

CPHA Clock phase

CPOL Clock polarity

CS Peripheral chip select

EVTO Event out

MCKO Message clock out

MDO Message data out

MSEO Message start/end out

MTFE Modified timing format enable

SCK Serial communications clock

SOUT Serial data out

TBD To be defined

TCK Test clock input

TDI Test data input

TDO Test data output

TMS Test mode select


