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1.5.24 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

– 8 on DSPI_0 

– 4 each on DSPI_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 I/O functionality on pins when not used for SPI

1.5.25 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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Digital part:

● 2 × 13 input channels including 4 channels shared between the 2 converters

● 4 analog watchdogs comparing ADC results against predefined levels (low, high, 
range) before results are stored in the appropriate ADC result location,

● 2 modes of operation: Normal mode or CTU control mode 

● Normal mode features

– Register-based interface with the CPU: control register, status register, 1 result 
register per channel

– ADC state machine managing 3 request flows: regular command, hardware 
injected command, software injected command

– Selectable priority between software and hardware injected commands

– 4 analog watchdogs comparing ADC results against predefined levels (low, high, 
range)

– DMA compatible interface

● CTU control mode features

– Triggered mode only

– 4 independent result queues (2 × 16 entries, 2 × 4 entries) 

– Result alignment circuitry (left justified; right justified)

– 32-bit read mode allows to have channel ID on one of the 16-bit part

– DMA compatible interfaces

1.5.28 Cross triggering unit (CTU)

The cross triggering unit allows automatic generation of ADC conversion requests on user 
selected conditions without CPU load during the PWM period and with minimized CPU load 
for dynamic configuration.

It implements the following features:

● Double buffered trigger generation unit with as many as eight independent triggers 
generated from external triggers

● Trigger generation unit configurable in sequential mode or in triggered mode

● Each Trigger can be appropriately delayed to compensate the delay of external low 
pass filter

● Double buffered global trigger unit allowing eTimer synchronization and/or ADC 
command generation

● Double buffered ADC command list pointers to minimize ADC-trigger unit update

● Double buffered ADC conversion command list with as many as 24 ADC commands

● Each trigger has the capability to generate consecutive commands

● ADC conversion command allows to control ADC channel from each ADC, single or 
synchronous sampling, independent result queue selection

1.5.29 Nexus development interface (NDI)

The NDI (Nexus Development Interface) block provides real-time development support 
capabilities for the SPC560P44Lx, SPC560P50Lx Power Architecture based MCU in 
compliance with the IEEE-ISTO 5001-2003 standard. This development support is supplied 
for MCUs without requiring external address and data pins for internal visibility. The NDI 
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block is an integration of several individual Nexus blocks that are selected to provide the 
development support interface for this device. The NDI block interfaces to the host 
processor and internal busses to provide development support as per the IEEE-ISTO 5001-
2003 Class 2+ standard. The development support provided includes access to the MCU’s 
internal memory map and access to the processor’s internal registers during run time.

The Nexus Interface provides the following features:

● Configured via the IEEE 1149.1

● All Nexus port pins operate at VDDIO (no dedicated power supply)

● Nexus 2+ features supported

– Static debug

– Watchpoint messaging

– Ownership trace messaging

– Program trace messaging

– Real time read/write of any internally memory mapped resources through JTAG 
pins

– Overrun control, which selects whether to stall before Nexus overruns or keep 
executing and allow overwrite of information

– Watchpoint triggering, watchpoint triggers program tracing

● Auxiliary Output Port

– 4 MDO (Message Data Out) pins

– MCKO (Message Clock Out) pin

– 2 MSEO (Message Start/End Out) pins

– EVTO (Event Out) pin

● Auxiliary Input Port

– EVTI (Event In) pin

1.5.30 Cyclic redundancy check (CRC)

The CRC computing unit is dedicated to the computation of CRC off-loading the CPU. The 
CRC module features:

● Support for CRC-16-CCITT (x25 protocol):

– x16 + x12 + x5 + 1

● Support for CRC-32 (Ethernet protocol):

– x32 + x26 + x23 + x22 + x16 + x12 + x11 + x10 + x8 + x7 + x5 + x4 + x2 + x + 1

● Zero wait states for each write/read operations to the CRC_CFG and CRC_INP 
registers at the maximum frequency

1.5.31 IEEE 1149.1 JTAG controller

The JTAG controller (JTAGC) block provides the means to test chip functionality and 
connectivity while remaining transparent to system logic when not in test mode. All data 
input to and output from the JTAGC block is communicated in serial format. The JTAGC 
block is compliant with the IEEE standard.
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Figure 3. 100-pin LQFP pinout – Airbag configuration (top view)
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Note: Availability of port pin alternate functions depends on product selection.
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Table 5. Supply pins

Supply Pin

Symbol Description 100-pin 144-pin

VREG control and power supply pins. Pins available on 100-pin and 144-pin package.

BCTRL Voltage regulator external NPN ballast base control pin 47 69

VDD_HV_REG (3.3 V 
or 5.0 V)

Voltage regulator supply voltage 50 72

VDD_LV_REGCOR

1.2 V decoupling pins for core logic and regulator feedback. 
Decoupling capacitor must be connected between this pins 
and VSS_LV_REGCOR.

48 70

VSS_LV_REGCOR

1.2 V decoupling pins for core logic and regulator feedback. 
Decoupling capacitor must be connected between this pins 
and VDD_LV_REGCOR.

49 71

ADC_0/ADC_1 reference and supply voltage. Pins available on 100-pin and 144-pin package.

VDD_HV_ADC0
(1) ADC_0 supply and high reference voltage 33 50

VSS_HV_ADC0 ADC_0 ground and low reference voltage 34 51

VDD_HV_ADC1 ADC_1 supply and high reference voltage 39 56

VSS_HV_ADC1 ADC_1 ground and low reference voltage 40 57

Power supply pins (3.3 V or 5.0 V). All pins available on 144-pin package.
Five pairs (VDD; VSS) available on 100-pin package.

VDD_HV_IO0
(2) Input/Output supply voltage — 6

VSS_HV_IO0
(2) Input/Output ground — 7

VDD_HV_IO1 Input/Output supply voltage 13 21

VSS_HV_IO1 Input/Output ground 14 22

VDD_HV_IO2 Input/Output supply voltage 63 91

VSS_HV_IO2 Input/Output ground 62 90

VDD_HV_IO3 Input/Output supply voltage 87 126

VSS_HV_IO3 Input/Output ground 88 127

VDD_HV_FL Code and data flash supply voltage 69 97

VSS_HV_FL Code and data flash supply ground 68 96

VDD_HV_OSC Crystal oscillator amplifier supply voltage 16 27

VSS_HV_OSC Crystal oscillator amplifier ground 17 28

Power supply pins (1.2 V). All pins available on 100-pin and 144-pin package.

VDD_LV_COR0

1.2 V Decoupling pins for core logic. Decoupling capacitor 
must be connected between these pins and the nearest 
VSS_LV_COR pin.

12 18

VSS_LV_COR0

1.2 V Decoupling pins for core logic. Decoupling capacitor 
must be connected between these pins and the nearest 
VDD_LV_COR pin.

11 17
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A[7] PCR[7]

ALT0

ALT1
ALT2
ALT3

—

GPIO[7]

SOUT
—
—

EIRQ[7]

SIUL

DSPI_1
—
—

SIUL

I/O

O
—
—

I

Slow Medium 4 10

A[8] PCR[8]

ALT0

ALT1
ALT2
ALT3

—
—

GPIO[8]

—
—
—

SIN
EIRQ[8]

SIUL

—
—
—

DSPI_1
SIUL

I/O

—
—
—

I
I

Slow Medium 6 12

A[9] PCR[9]

ALT0
ALT1
ALT2

ALT3
—

GPIO[9]
CS1
—

B[3]
FAULT[0]

SIUL
DSPI_2

—

FlexPWM_0
FlexPWM_0

I/O
O
—

O
I

Slow Medium 94 134

A[10] PCR[10]

ALT0
ALT1
ALT2

ALT3
—

GPIO[10]
CS0
B[0]

X[2]
EIRQ[9]

SIUL
DSPI_2

FlexPWM_0

FlexPWM_0
SIUL

I/O
I/O
O

I/O
I

Slow Medium 81 118

A[11] PCR[11]

ALT0
ALT1
ALT2

ALT3
—

GPIO[11]
SCK
A[0]

A[2]
EIRQ[10]

SIUL
DSPI_2

FlexPWM_0

FlexPWM_0
SIUL

I/O
I/O
O

O
I

Slow Medium 82 120

A[12] PCR[12]

ALT0
ALT1
ALT2

ALT3
—

GPIO[12]
SOUT
A[2]

B[2]
EIRQ[11]

SIUL
DSPI_2

FlexPWM_0

FlexPWM_0
SIUL

I/O
O
O

O
I

Slow Medium 83 122

A[13] PCR[13]

ALT0
ALT1
ALT2

ALT3
—
—

—

GPIO[13]
—

B[2]

—
SIN

FAULT[0]

EIRQ[12]

SIUL
—

FlexPWM_0

—
DSPI_2

FlexPWM_0

SIUL

I/O
—
O

—
I
I

I

Slow Medium 95 136

Table 7. Pin muxing (continued)

Port

pin

Pad

configuration

register (PCR)

Alternate

function(1),

(2)
Functions Peripheral(3)

I/O

direction
(4)

Pad speed(5) Pin No.

SRC = 0 SRC = 1

10
0-

p
in

14
4-

p
in
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A[14] PCR[14]

ALT0

ALT1
ALT2
ALT3

—

GPIO[14]

TXD
ETC[4]

—

EIRQ[13]

SIUL

Safety Port_0
eTimer_1

—

SIUL

I/O

O
I/O
—

I

Slow Medium 99 143

A[15] PCR[15]

ALT0

ALT1
ALT2
ALT3

—
—

GPIO[15]

—
ETC[5]

—

RXD
EIRQ[14]

SIUL

—
eTimer_1

—

Safety Port_0
SIUL

I/O

—
I/O
—

I
I

Slow Medium 100 144

Port B (16-bit)

B[0] PCR[16]

ALT0

ALT1
ALT2
ALT3

—

GPIO[16]

TXD
ETC[2]

DEBUG[0]

EIRQ[15]

SIUL

FlexCAN_0
eTimer_1

SSCM

SIUL

I/O

O
I/O
—

I

Slow Medium 76 109

B[1] PCR[17]

ALT0

ALT1
ALT2
ALT3

—
—

GPIO[17]

—
ETC[3]

DEBUG[1]

RXD
EIRQ[16]

SIUL

—
eTimer_1

SSCM

FlexCAN_0
SIUL

I/O

—
I/O
—

I
I

Slow Medium 77 110

B[2] PCR[18]

ALT0
ALT1
ALT2

ALT3
—

GPIO[18]
TXD
—

DEBUG[2]
EIRQ[17]

SIUL
LIN_0

—

SSCM
SIUL

I/O
O
—

—
I

Slow Medium 79 114

B[3] PCR[19]

ALT0
ALT1
ALT2

ALT3
—

GPIO[19]
—
—

DEBUG[3]
RXD

SIUL
—
—

SSCM
LIN_0

I/O
—
—

—
I

Slow Medium 80 116

B[6] PCR[22]

ALT0
ALT1
ALT2

ALT3
—

GPIO[22]
CLKOUT

CS2

—
EIRQ[18]

SIUL
MC_CGL
DSPI_2

—
SIUL

I/O
O
O

—
I

Slow Medium 96 138

Table 7. Pin muxing (continued)

Port

pin

Pad

configuration

register (PCR)

Alternate

function(1),

(2)
Functions Peripheral(3)

I/O

direction
(4)

Pad speed(5) Pin No.

SRC = 0 SRC = 1

10
0-

p
in

14
4-

p
in
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E[5] PCR[69]

ALT0

ALT1
ALT2
ALT3

—

GPIO[69]

—
—
—

AN[8]

SIUL

—
—
—

ADC_0

Input only — — — 44

E[6] PCR[70]

ALT0

ALT1
ALT2
ALT3

—

GPIO[70]

—
—
—

AN[9]

SIUL

—
—
—

ADC_0

Input only — — — 46

E[7] PCR[71]

ALT0

ALT1
ALT2
ALT3

—

GPIO[71]

—
—
—

AN[10]

SIUL

—
—
—

ADC_0

Input only — — — 48

E[8] PCR[72]

ALT0

ALT1
ALT2
ALT3

—

GPIO[72]

—
—
—

AN[6]

SIUL

—
—
—

ADC_1

Input only — — — 59

E[9] PCR[73]

ALT0

ALT1
ALT2
ALT3

—

GPIO[73]

—
—
—

AN[7]

SIUL

—
—
—

ADC_1

Input only — — — 61

E[10] PCR[74]

ALT0

ALT1
ALT2
ALT3

—

GPIO[74]

—
—
—

AN[8]

SIUL

—
—
—

ADC_1

Input only — — — 63

E[11] PCR[75]

ALT0

ALT1
ALT2
ALT3

—

GPIO[75]

—
—
—

AN[9]

SIUL

—
—
—

ADC_1

Input only — — — 65

E[12] PCR[76]

ALT0

ALT1
ALT2
ALT3

—

GPIO[76]

—
—
—

AN[10]

SIUL

—
—
—

ADC_1

Input only — — — 67

Table 7. Pin muxing (continued)

Port

pin

Pad

configuration

register (PCR)

Alternate

function(1),

(2)
Functions Peripheral(3)

I/O

direction
(4)

Pad speed(5) Pin No.

SRC = 0 SRC = 1

10
0-

p
in

14
4-

p
in
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3 Electrical characteristics

3.1 Introduction
This section contains device electrical characteristics as well as temperature and power 
considerations.

This microcontroller contains input protection against damage due to high static voltages. 
However, it is advisable to take precautions to avoid application of any voltage higher than 
the specified maximum rated voltages.

To enhance reliability, unused inputs can be driven to an appropriate logic voltage level (VDD 
or VSS). This can be done by the internal pull-up or pull-down resistors, which are provided 
by the device for most general purpose pins.

The following tables provide the device characteristics and its demands on the system.

In the tables where the device logic provides signals with their respective timing 
characteristics, the symbol “CC” for Controller Characteristics is included in the Symbol 
column.

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

Caution: All of the following parameter values can vary depending on the application and must be 
confirmed during silicon characterization or silicon reliability trial.

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

         

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

Table 8. Parameter classifications

Classification tag Tag description

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

C
Those parameters are achieved by the design characterization by measuring a statistically 
relevant sample size across process variations.

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

D Those parameters are derived mainly from simulations.
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1. C.E. Triplett and B. Joiner, An Experimental Characterization of a 272 PBGA Within an 
Automotive Engine Controller Module, Proceedings of SemiTherm, San Diego, 1998, 
pp. 47–54.

2. G. Kromann, S. Shidore, and S. Addison, Thermal Modeling of a PBGA for Air-Cooled 
Applications, Electronic Packaging and Production, pp. 53–58, March 1998.

3. B. Joiner and V. Adams, Measurement and Simulation of Junction to Board Thermal 
Resistance and Its Application in Thermal Modeling, Proceedings of SemiTherm, San 
Diego, 1999, pp. 212–220.

3.6 Electromagnetic interference (EMI) characteristics
         

3.7 Electrostatic discharge (ESD) characteristics
         

3.8 Power management electrical characteristics

3.8.1 Voltage regulator electrical characteristics

The internal voltage regulator requires an external NPN ballast to be connected as shown in 
Figure 9. Table 16 contains all approved NPN ballast components. Capacitances should be 
placed on the board as near as possible to the associated pins. Care should also be taken 
to limit the serial inductance of the VDD_HV_REG, BCTRL and VDD_LV_CORx pins to less than 

Table 14. EMI testing specifications

Symbol Parameter Conditions Clocks Frequency
Level

(Max)
Unit

VEME Radiated emissions

Device configuration, test
conditions and EM testing per

standard IEC61967-2

Supply voltage = 5 V DC

Ambient temperature = 25 °C
Worst-case orientation

fOSC 8 MHz
fCPU 64 MHz

No PLL frequency
modulation

150 kHz–150 MHz 16
dBµV

150–1000 MHz 15

IEC Level M —

fOSC 8 MHz
fCPU 64 MHz
1% PLL frequency

modulation

150 kHz–150 MHz 15
dBµV

150–1000 MHz 14

IEC Level M —

Table 15. ESD ratings(1),(2)

Symbol Parameter Conditions Value Unit

VESD(HBM)
S
R

Electrostatic discharge (Human Body Model) — 2000 V

VESD(CDM)
S
R

Electrostatic discharge (Charged Device Model) —
750 (corners)

V
500 (other)

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.
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LReg, see Table 17.

Note: The voltage regulator output cannot be used to drive external circuits. Output pins are used 
only for decoupling capacitances.

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 SPC560P44Lx, SPC560P50Lx microcontroller, capacitors, 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, capacitors 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 9. Configuration with resistor on base

         

Table 16. Approved NPN ballast components (configuration with resistor on base)

Part Manufacturer Approved derivatives(1)

BCP68

ON Semi BCP68

NXP BCP68-25

Infineon BCP68-25

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

BC868 NXP BC868

BCTRL

VDD_LV_COR

CDEC3

CDEC2 CDEC1

VDD_HV_REG

BJT(1)

SPC560P44Lx, 

1. Refer to Table 16.

RB
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Figure 10. Configuration without resistor on base

         

BCTRL

VDD_LV_COR

CDEC3

CDEC2 CDEC1

VDD_HV_REG

SPC560P44Lx, 

BCP56,
BCP68,
BCX68,
BC817

Table 18. Voltage regulator electrical characteristics (configuration without resistor on base)

Symbol C Parameter Conditions
Value

Unit
Min Typ Max

VDD_LV_REGCOR CC P
Output voltage under 
maximum load run supply 
current configuration

Post-trimming 1.15 — 1.32 V

CDEC1 SR —
External decoupling/stability 
ceramic capacitor

4 capacitances 40 56 — µF

RREG SR —
Resulting ESR of all four 
CDEC1

Absolute maximum value 
between 100 kHz and 
10 MHz

— — 45 mΩ

CDEC2 SR —
External decoupling/stability 
ceramic capacitor

4 capacitances of 100 nF 
each

400 — — nF

CDEC3 SR —
External decoupling/stability 
ceramic capacitor on 
VDD_HV_REG

— 40 — — µF

LReg SR —
Resulting ESL of VDD_HV_REG, 
BCTRL and VDD_LV_CORx  pins 

— — — 15 nH
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PAD[13] 10% 9% 12% 11%

PAD[82] 10% 9% — —

PAD[22] 10% 9% 13% 12%

PAD[83] 10% 9% — —

PAD[50] 10% 9% 14% 12%

PAD[97] 10% 9% — —

PAD[38] 10% 9% 14% 13%

PAD[14] 9% 8% 14% 13%

PAD[15] 9% 8% 15% 13%

Table 26. I/O weight (continued)

Pad
LQFP144 LQFP100

Weight 5V Weight 3.3V Weight 5V Weight 3.3V

Table 27. I/O consumption

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

ISWTSLW
(2) CC 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) CC 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) CC 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 CC 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
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3.12 FMPLL electrical characteristics
         

Table 29. Main oscillator output electrical characteristics (3.3 V, 
NVUSRO[PAD3V5V] = 1)

Symbol C Parameter
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

Table 30. 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 31. 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 — 16 120 MHz

fFREE P Free-running frequency
Measured using clock 
division — typically /16

20 150 MHz

tCYC D System clock period — — 1 / fSYS ns

fLORL
fLORH

D Loss of reference frequency window(3)
Lower limit 1.6 3.7

MHz
Upper limit 24 56

fSCM D Self-clocked mode frequency(4),(5) — 20 150 MHz
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Figure 21. Noise filtering on reset signal
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Table 38. RESET electrical characteristics

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

VIH SR P
Input High Level CMOS 
(Schmitt Trigger)

— 0.65VDD — VDD+0.4 V

VIL SR P
Input low Level CMOS 
(Schmitt Trigger)

— –0.4 — 0.35VDD V

VHYS CC C
Input hysteresis CMOS 
(Schmitt Trigger)

— 0.1VDD — — V

VOL CC P Output low level

Push Pull, IOL = 2mA,
VDD = 5.0 V ± 10%, PAD3V5V = 0
(recommended)

— — 0.1VDD

V
Push Pull, IOL = 1mA,
VDD = 5.0 V ± 10%, PAD3V5V = 1(2) — — 0.1VDD

Push Pull, IOL = 1mA,
VDD = 3.3 V ± 10%, PAD3V5V = 1 
(recommended)

— — 0.5
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Figure 25. Nexus output timing

         

Figure 26. Nexus event trigger and test clock timings

6
tNTDIS CC D TDI data setup time 6 — — ns

tNTMSS CC D TMS data setup time 6 — — ns

7
tNTDIH CC D TDI data hold time 10 — — ns

tNTMSH CC D TMS data hold time 10 — — ns

8 tTDOV CC D TCK low to TDO data valid — — 35 ns

9 tTDOI CC D TCK low to TDO data invalid 6 — — ns

1. All Nexus timing relative to MCKO is measured from 50% of MCKO and 50% of the respective signal. 

2. MDO, MSEO, and EVTO data is held valid until next MCKO low cycle.

3. Lower frequency is required to be fully compliant to standard.

Table 40. Nexus debug port timing(1) (continued)

No. Symbol C Parameter
Value

Unit
Min Typ Max

1

3

4

MCKO

MDO
MSEO
EVTO

Output Data Valid

2

TCK

5

EVTI
EVTO
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Figure 28. External interrupt timing

3.17.5 DSPI timing
         

IRQ

2

3
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Table 42. DSPI timing(1)

No. Symbol C Parameter Conditions
Value

Unit
Min Max

1 tSCK CC D DSPI cycle time
Master (MTFE = 0) 60 —

ns
Slave (MTFE = 0) 60 —

2 tCSC CC D CS to SCK delay — 16 — ns

3 tASC CC D After SCK delay — 26 — ns

4 tSDC 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 tDIS CC D Slave SOUT disable time
SS inactive to SOUT high 
impedance or invalid

— 16 ns

7 tPCSC CC D PCSx to PCSS time — 13 — ns

8 tPASC CC D PCSS to PCSx time — 13 — ns

9 tSUI CC D Data setup time for inputs

Master (MTFE = 0) 35 —

ns
Slave 4 —

Master (MTFE = 1, CPHA = 0) 35 —

Master (MTFE = 1, CPHA = 1) 35 —

10 tHI CC D Data hold time for inputs

Master (MTFE = 0) –5  —

ns
Slave 4 —

Master (MTFE = 1, CPHA = 0) 11 —

Master (MTFE = 1, CPHA = 1) –5 —


