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Introduction SPC560P44Lx, SPC560P50Lx
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ADC Analog-to-digital converter LINFlex  Serial communication interface (LIN support)
BAM Boot assist module MC_CGM Clock generation module
CRC Cyclic redundancy check MC_ME  Mode entry module
CTU Cross triggering unit MC_PCU Power control unit
DSPI Deserial serial peripheral interface MC_RGM Reset generation module
ECSM Error correction status module PIT Periodic interrupt timer
eDMA Enhanced direct memory access SIUL System integration unit Lite
eTimer Enhanced timer SRAM Static random-access memory
FCU Fault collection unit SSCM System status and configuration module
Flash Flash memory STM System timer module
FlexCAN Controller area network SWT Software watchdog timer
FlexPWM Flexible pulse width modulation WKPU Wakeup unit
FMPLL Frequency-modulated phase-locked loop XOSsC External oscillator
INTC Interrupt controller XBAR Crossbar switch
JTAG JTAG controller
Figure 1. SPC560P44Lx, SPC560P50Lx block diagram
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SPC560P44Lx, SPC560P50Lx Introduction

1.5.21

The FlexCAN module provides the following features:

Full implementation of the CAN protocol specification, version 2.0B
Standard data and remote frames

Extended data and remote frames

Up to 8-bytes data length

—  Programmable bit rate up to 1 Mbit/s

32 message buffers of up to 8-bytes data length

Each message buffer configurable as Rx or Tx, all supporting standard and extended
messages

Programmable loop-back mode supporting self-test operation

3 programmable mask registers

Programmable transmit-first scheme: lowest ID or lowest buffer number

Time stamp based on 16-bit free-running timer

Global network time, synchronized by a specific message

Maskable interrupts

Independent of the transmission medium (an external transceiver is assumed)
High immunity to EMI

Short latency time due to an arbitration scheme for high-priority messages
Transmit features

—  Supports configuration of multiple mailboxes to form message queues of scalable
depth

— Arbitration scheme according to message ID or message buffer number
— Internal arbitration to guarantee no inner or outer priority inversion

—  Transmit abort procedure and notification

Receive features

— Individual programmable filters for each mailbox

— 8 mailboxes configurable as a six-entry receive FIFO

— 8 programmable acceptance filters for receive FIFO

Programmable clock source

—  System clock

—  Direct oscillator clock to avoid PLL jitter

Safety port (FlexCAN)

The SPC560P44Lx, SPC560P50Lx MCU has a second CAN controller synthesized to run at
high bit rates to be used as a safety port. The CAN module of the safety port provides the
following features:

Identical to the FlexCAN module

Bit rate as fast as 7.5 Mbit/s at 60 MHz CPU clock using direct connection between
CAN modules (no physical transceiver required)

32 message huffers of up to 8 bytes data length
Can be used as a second independent CAN module
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SPC560P44Lx, SPC560P50Lx Introduction

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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Introduction

1.5.30

1531

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 Vpp,o (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

Aucxiliary Output Port

— 4 MDO (Message Data Out) pins

—  MCKO (Message Clock Out) pin

- 2MSEO (Message Start/End Out) pins
—  EVTO (Event Out) pin

Aucxiliary Input Port
—  EVTI (Event In) pin

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):

16 4312 435 4+ 1

Support for CRC-32 (Ethernet protocol):
%32 4 %26 4 323 4 522 4 16 4 (12 4 (11 010 L 8 4 7 L By A2y i

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

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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SPC560P44Lx, SPC560P50L x Package pinouts and signal descriptions

2 Package pinouts and signal descriptions

2.1 Package pinouts

The LQFP pinouts are shown in the following figures.
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Note: Availability of port pin alternate functions depends on product selection.

Figure 2.  144-pin LQFP pinout — Full featured configuration (top view)
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Package pinouts and signal descriptions SPC560P44Lx, SPC560P50L x

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
Vbp_Hv_Rec (3:3V
“or5.0V) Voltage regulator supply voltage 50 72

1.2 V decoupling pins for core logic and regulator feedback.
Vop_Lv_REGCOR | Decoupling capacitor must be connected between this pins 48 70

and Vss |v_REGCOR-

1.2 V decoupling pins for core logic and regulator feedback.
Vss v Reccor | Decoupling capacitor must be connected between this pins 49 71

and Vpp v REGCOR:

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

Vop_nv apco™ | ADC_O supply and high reference voltage 33 50
Vss_Hv_ADCO ADC_0 ground and low reference voltage 34 51
Vbp_Hv_ADC1 ADC_1 supply and high reference voltage 39 56
Vss_Hv_apci 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 (Vpp; Vsg) available on 100-pin package.

VDD_HV_IOO(Z) Input/Output supply voltage — 6
Vss nv 100® | Input/Output ground — 7
Vbp_Hv 101 Input/Output supply voltage 13 21
Vss_Hv_io1 Input/Output ground 14 22
Vbp_Hv_102 Input/Output supply voltage 63 91
Vss_Hv 102 Input/Output ground 62 90
Vbb_Hv 103 Input/Output supply voltage 87 126
Vss Hv 103 Input/Output ground 88 127
Vbp_Hv_FL Code and data flash supply voltage 69 97
Vss Hv FL Code and data flash supply ground 68 96
Vbp_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.

1.2 V Decoupling pins for core logic. Decoupling capacitor
Vbp_Lv_CORO must be connected between these pins and the nearest 12 18

Vss_ Lv_cor pin.

1.2 V Decoupling pins for core logic. Decoupling capacitor
Vss_Lv_coro must be connected between these pins and the nearest 1 17

Vbp_Lv_coRr Pin.

4
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SPC560P44Lx, SPC560P50Lx

Package pinouts and signal descriptions

Table 7. Pin muxing (continued)
5
Port Pad Alternate 110 Pad speed Pin No
or
. configuration [function®: | Functions Peripheral(3) direction g_ g_
in = = ; 7
PIN 1 egister (PCR) @ @) SRC=0 | SRC=1 | & | ¢
— —
ALTO GPIO[45] SIUL 110
ALT1 ETC[1] eTimer_1 1/0
ALT2 — — —
C[13] PCR[45] Slow Medium | 71 |101
ALT3 — — —
— EXT_IN CTU_O [
— EXT_SYNC FlexPWM_O |
ALTO GPIO[46] SIUL 110
ALT1 ETC[2] eTimer_1 110 .
C[14] PCR[46] Slow Medium | 72 | 103
ALT2 EXT_TGR CTU_O @)
ALT3 — — —
ALTO GPIO[47] SIUL 110
ALT1 |CA_TR_EN| FlexRay 0 o}
ALT2 ETC[O eTimer_1 I/0
C[15] PCR[47] [0] - Slow Symmetric | 85 | 124
ALT3 Al1] FlexPWM_0 o}
— EXT_IN CTU_ O |
— EXT_SYNC FlexPWM_0 |
Port D (16-bit)
ALTO GPI0[48] SIUL I/
ALT1 CA TX FlexRay_0 O .
D[0] PCR[48] - . - Slow Symmetric | 86 | 125
ALT2 ETC[1] eTimer_1 I/0
ALT3 B[1] FlexPWM_0 o)
ALTO GPIO[49] SIUL 110
ALT1 — — —
D[1] PCRJ[49] ALT2 ETC[2] eTimer_1 1/0 Slow Medium 3 3
ALT3 EXT_TRG CTU_ O o}
— CA_RX FlexRay 0 I
ALTO GPIO[50] SIUL 11O
ALT1 — — —
D[2] PCR[50] ALT2 ETC[3] eTimer_1 110 Slow Medium | 97 | 140
ALT3 X[3] FlexPWM_0 110
— CB_RX FlexRay_0 |
ALTO GPIO[51] SIUL 110
ALT1 CB TX FlexRay_0 @) .
D[3] PCR[51] - . - Slow Symmetric | 89 | 128
ALT2 ETC[4] eTimer_1 I/O
ALT3 Al3] FlexPWM_0 o}
ALTO GPIO[52] SIUL I/O
ALT1 CB_TR_EN FlexRay_0 0]
D[4] PCR[52] R . v Slow Symmetric | 90 | 129
ALT2 ETCI[5] eTimer_1 1/0
ALT3 B[3] FlexPWM_0 o)
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SPC560P44Lx, SPC560P50Lx

Electrical characteristics

Table 9. Absolute maximum ratings(l) (continued)
Value
Symbol Parameter Conditions Unit
Min Max®
Vop_Hv_REG > | Vss_Hv_apvo~ | VoD Hv_ADvo * |
ADCO and shared ADCO0/1 analog 2.7V 0.3 0.3
Vinano | SR{L Dt voltage®
input voltage Vbb_Hv_REG <
> 7V Vss v apvo | Vob Hv apvo | VY
Vbp_Hv_REG > | Vss Hv_apvi~ | Vbp_Hv Apvi* |y,
2.7V 0.3 0.3
Vinani | SR|ADC1 analog input voltage(™
Vob_Hv REG<| Vv v
57V SS_HV_ADV1 DD_HV_ADV1
Injected input current on any pin
ngpap SR during overload condition 10 10 mA
Absolute sum of all injected input
nasum SR o rrents during overload condition - =50 50 mA
Low voltage static current sink
oo v SR kough Ve v — — 155 mA
Tste SR (Storage temperature — -55 150 °C
T; SR |Junction temperature under bias — —-40 150 °C

1. Functional operating conditions are given in the DC electrical characteristics. Absolute maximum ratings are stress ratings
only, and functional operation at the maxima is not guaranteed. Stress beyond the listed maxima may affect device
reliability or cause permanent damage to the device.

2. Absolute maximum voltages are currently maximum burn-in voltages. Absolute maximum specifications for device stress
have not yet been determined.

3. The difference between each couple of voltage supplies must be less than 300 mV,
IVbb_Hv 10y = VDD_Hv 1ox | <300 mV.

N oo g &

Guaranteed by device validation

Not allowed to refer this voltage to Vpp ny_apvi Vss_Hv_Abvi

Not allowed to refer this voltage to Vpp Hy_apvo: Vss_Hv_abvo

Figure 5 shows the constraints of the different power supplies.

Doc ID 14723 Rev 9

The difference between ADC voltage supplies must be less than 100 mV, [Vpp wv_apci— Vbp_Hv_apcol < 100 mV.
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Electrical characteristics

SPC560P44Lx, SPC560P50Lx

Note:

60/112

Lreg, See Table 17.

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

Vpp_Lv_cor Must be generated using internal regulator and external NPN transistor. It is
not possible to provide Vpp v cor through external regulator.

For the SPC560P44Lx, SPC560P50Lx microcontroller, capacitors, with total values not
below Cpgc1, should be placed between Vpp v corx/Vss Lv corx Close to external
ballast transistor emitter. 4 capacitors, with total values not below Cpgc,, should be placed
close to microcontroller pins between each Vpp v corx/Vss Lv corx SUpply pairs and the
Vpb v REGCOR!Vss Lv REGCOR Pair . Additionally, capacitors with total values not below
Cpecs, should be placed between the Vpp ny rea/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.

VDD_HV_REG

SPC560P44Lx,

1
I Cpecs

BCTRL BJTM

VDD_LV_COR

-

Coec2 I Cpec1

1. Referto Table 16.

Figure 9. Configuration with resistor on base
Table 16. Approved NPN ballast components (configuration with resistor on base)
Part Manufacturer Approved derivatives®
ON Semi BCP68
BCP68 NXP BCP68-25
Infineon BCP68-25
BCX68 Infineon BCX68-10;BCX68-16;BCX68-25
BC868 NXP BC868

Doc ID 14723 Rev 9
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SPC560P44Lx, SPC560P50Lx

Electrical characteristics

3.8.2 Voltage monitor electrical characteristics
The device implements a Power-on Reset module to ensure correct power-up initialization,
as well as three low voltage detectors to monitor the Vpp and the Vpp  voltage while
device is supplied:
e POR monitors Vpp during the power-up phase to ensure device is maintained in a safe
reset state
e LVDHV3 monitors Vpp to ensure device reset below minimum functional supply
e LVDHV5 monitors Vpp when application uses device in the 5.0 V + 10 % range
e LVDLVCOR monitors low voltage digital power domain
Table 19. Low voltage monitor electrical characteristics
Symbol C Parameter Comzlliyons velue Unit
Min Max
VpoRH T | Power-on reset threshold — 15 2.7 \Y,
VpoRuUP P | Supply for functional POR module Tpo=25°C 1.0 — \Y,
VREGLVDMOK_H P | Regulator low voltage detector high threshold — — 2.95 \Y
VREGLVDMOK_L P | Regulator low voltage detector low threshold — 2.6 — \Y
VELLVDMOK_H P | Flash low voltage detector high threshold — — 2.95 \Y
VELLVDMOK_L P | Flash low voltage detector low threshold — 2.6 — \Y,
VioLvDMOK_H P | 1/O low voltage detector high threshold — — 2.95 \Y,
VioLvbMoK_L P | 1/O low voltage detector low threshold — 2.6 — \Y,
VioLvDM50K_H P | 1/O 5V low voltage detector high threshold — — 4.4 \Y
VioLvDMBs0K_L P |1/O 5V low voltage detector low threshold — 3.8 — \Y
VMLVDDOK_H P | Digital supply low voltage detector high — — 1.145 \Y
VMLVDDOK_L P | Digital supply low voltage detector low — 1.08 — \Y,

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

3.9

Power up/down sequencing

To prevent an overstress event or a malfunction within and outside the device, the
SPC560P44Lx, SPC560P50Lx implements the following sequence to ensure each module
is started only when all conditions for switching it ON are available:

A POWER_ON module working on voltage regulator supply controls the correct start-
up of the regulator. This is a key module ensuring safe configuration for all voltage
regulator functionality when supply is below 1.5V. Associated POWER_ON (or POR)
signal is active low.

Several low voltage detectors, working on voltage regulator supply monitor the voltage
of the critical modules (voltage regulator, 1/0s, flash memory and low voltage domain).
LVDs are gated low when POWER_ON is active.

A POWER_OK signal is generated when all critical supplies monitored by the LVD are
available. This signal is active high and released to all modules including I/Os, flash

Doc ID 14723 Rev 9 63/112




SPC560P44Lx, SPC560P50Lx

Electrical characteristics

Table 26. 1/0O weight (continued)

Pad

LQFP144

LQFP100

Weight 5V

Weight 3.3V

Weight 5V

Weight 3.3V

PAD[60]

11%

10%

11%

10%

PAD[100]

12%

10%

PAD[45]

12%

10%

12%

10%

PAD[98]

12%

11%

PAD[46]

12%

11%

12%

11%

PAD[99]

13%

11%

PAD[62]

13%

11%

13%

11%

PAD[92]

13%

12%

VPP_TEST

1%

1%

1%

1%

PAD[4]

14%

12%

14%

12%

PAD[16]

13%

12%

13%

12%

PAD[17]

13%

11%

13%

11%

PAD[42]

13%

11%

13%

11%

PAD[93]

12%

11%

PAD[95]

12%

11%

PAD[18]

12%

10%

12%

10%

PAD[94]

11%

10%

PAD[19]

11%

10%

11%

10%

PAD[77]

10%

9%

PAD[10]

10%

9%

10%

9%

PAD[78]

9%

8%

PAD[11]

9%

8%

9%

8%

PAD[79]

8%

7%

PAD[12]

7%

7%

7%

7%

PAD[41]

7%

6%

7%

6%

PAD[47]

5%

4%

5%

4%

PAD[48]

4%

4%

4%

4%

PAD[51]

4%

4%

4%

4%

PAD[52]

5%

4%

5%

4%

PAD[40]

5%

5%

6%

5%

PAD[80]

9%

8%

PAD[9]

10%

9%

11%

10%

PAD[81]

10%

9%
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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
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Table 29. Main oscillator output electrical characteristics (3.3 V,

NVUSRO[PAD3V5V] = 1)

Value
Symbol C Parameter Unit
Min Max
fosc | SR | — | Oscillator frequency 4 40 MHz
Om — | P | Transconductance 4 20 mA/NV
Vosc | — | T |Oscillation amplitude on XTAL pin 1 — \Y
toscsu | — | T | Start-up time®:@) 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

Table 30. Input clock characteristics

Value
Symbol Parameter Unit
Min | Typ | Max
fosc | SR | Oscillator frequency 4 — 40 |MHz
fck | SR | Frequency in bypass — — 64 | MHz
tcLk | SR | Rise/fall time in bypass — — 1 ns
toc | SR | Duty cycle 475 50 525 | %
3.12 FMPLL electrical characteristics
Table 31. FMPLL electrical characteristics
Value
Symbol | C Parameter Conditions® Unit
Min Max
f“]ff—crysm' D |PLL reference frequency range® Crystal reference 4 40 MHz
ref_ext
Phase detector input frequency range
feLLIN D (after pre-divider) - 4 16 MHz
fempLLouT | D | Clock frequency range in normal mode — 16 120 MHz
. Measured using clock
fEREE P | Free-running frequency division — typically /16 20 150 MHz
tcye D | System clock period — — 1/fgys ns
f Lower limit 1.6 3.7
LORL D | Loss of reference frequency window(®) MHz
fLorH Upper limit 24 56
fsem D |Self-clocked mode frequency®®) — 20 150 MHz
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Table 31. FMPLL electrical characteristics (continued)

Electrical characteristics

Value
Symbol C Parameter Conditions® Unit
Min Max
Short-term jitter | fgy.g maximum —4 4 | %fe kout
CLKOUT period f =16 MHz
Catter | T |iitter®.(M.8).() | Long-termjitter (avg. | PLLN
] over 2 ms interval) (resonator), fp| | cLk at — 10 ns
64 MHz, 4000 cycles
tipi D |PLL lock time (1) (12) — — 200 Hs
tyc D |Duty cycle of reference — 40 60 %
flek D |Frequency LOCK range — —6 6 % fsys
fuL D |Frequency un-LOCK range — -18 18 % fsys
fos _ Center spread +0.25 | +4.013)
D | Modulation depth % fsys
fbs Down spread -0.5 -8.0
fumoD D |Modulation frequency®* — — 70 kHz

1. Vpp 1v corx=1.2V +10%; Vgg = 0 V; Ty =40 to 125 °C, unless otherwise specified

2. Considering operation with PLL not bypassed

3. “Loss of Reference Frequency” window is the reference frequency range outside of which the PLL is in self-clocked mode.

4. Self-clocked mode frequency is the frequency that the PLL operates at when the reference frequency falls outside the f g
window.

5. fyco self clock range is 20-150 MHz. fgcy represents fgyg after PLL output divider (ERFD) of 2 through 16 in enhanced
mode.

6. This value is determined by the crystal manufacturer and board design.

7. Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fgys.
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal. Noise
injected into the PLL circuitry via Vppp | and Vggp and variation in crystal oscillator frequency increase the Cyrer
percentage for a given interval.

8. Proper PC board layout procedures must be followed to achieve specifications.

Values are with frequency modulation disabled. If frequency modulation is enabled, jitter is the sum of Cjrrgr and either
fcs or fps (depending on whether center spread or down spread modulation is enabled).

10. Short term jitter is measured on the clock rising edge at cycle n and cycle n+4.

11. This value is determined by the crystal manufacturer and board design. For 4 MHz to 20 MHz crystals specified for this
PLL, load capacitors should not exceed these limits.

12. This specification applies to the period required for the PLL to relock after changing the MFD frequency control bits in the
synthesizer control register (SYNCR).

13. This value is true when operating at frequencies above 60 MHz, otherwise fcg is 2% (above 64 MHz).

14. Modulation depth will be attenuated from depth setting when operating at modulation frequencies above 50 kHz.
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Figure 19. Pad output delay

3.17 AC timing characteristics

3.17.1 RESET pin characteristics
The SPC560P44Lx, SPC560P50Lx implements a dedicated bidirectional RESET pin.

V
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VODMIN | = = = = o o o o o oo e e e oo

v

v

T
' POR
)

b
- I ’l
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>

Figure 20. Start-up reset requirements
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Table 39. JTAG pin AC electrical characteristics (continued)

Value
No. Symbol C Parameter Conditions Unit
Min | Max
5 |trmsH, tro | CC | D |TMS, TDI data hold time — 25 | — | ns
6 troov CC | D |TCK low to TDO data valid — — | 40 | ns
7 trpol CC | D |TCK low to TDO data invalid — 0 — | ns
8 trpoHz CC | D |TCK low to TDO high impedance — 40 | — | ns
11 tsspv CC | D |TCK falling edge to output valid — — | 50 | ns
TCK falling edge to output valid out of high
12| tgspvz CC |D impedance — — | 50 | ns
13 tespHZ CC | D |TCK falling edge to output high impedance — — | 50 | ns
14| tgspsT CC | D |Boundary scan input valid to TCK rising edge — 5 | — | ns
15| tgspHT CC | D |TCKrising edge to boundary scan input invalid — 5 | — | ns
TCK
Gyr» |- <—(2)>
- (V) > Gy |-

Figure 22.  JTAG test clock input timing

4
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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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Table 42.  DSPI timing® (continued)

Value
No.| Symbol | C Parameter Conditions Unit
Min Max
Master (MTFE = 0) — 12
Slave — 36
11 | tgypo |CC| D |Data valid (after SCK edge) ns
Master (MTFE =1, CPHA = 0) — 12
Master (MTFE =1, CPHA = 1) — 12
Master (MTFE = 0) -2 —
Slave 6 —
12 | tyo |CC| D |Data hold time for outputs ns
Master (MTFE = 1, CPHA = 0) 6 —
Master (MTFE = 1, CPHA = 1) -2 —
1. Alltiming is provided with 50 pF capacitance on output, 1 ns transition time on input signal.
2 @
N
PCSx ><
\
SCK Output / b \f\
(CPOL=0) 7 @ K
SCK Output /
(CPOL=1) N / j_/
SIN  — First Dat Last Daip
@ @
- )
SOUT First Data Data Last Dat%/
)
Note: Numbers shown reference Table 42.
Figure 29. DSPI classic SPI timing — Master, CPHA =0
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Table 43. LQFP144 mechanical data
Dimensions
Symbol mm inches®

Min Typ Max Min Typ Max
A — — 1.600 — — 0.0630
Al 0.050 — 0.150 0.0020 — 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
c 0.090 — 0.200 0.0035 — 0.0079
D 21.800 22.000 22.200 0.8583 0.8661 0.8740
D1 19.800 20.000 20.200 0.7795 0.7874 0.7953
D3 — 17.500 — — 0.6890 —
E 21.800 22.000 22.200 0.8583 0.8661 0.8740
El 19.800 20.000 20.200 0.7795 0.7874 0.7953
E3 — 17.500 — — 0.6890 —
e — 0.500 — — 0.0197 —
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 — 1.000 — — 0.0394 —
k 0.0° 3.5° 7.0° 3.5° 0.0° 7.0°

ccc® 0.080 0.0031

1. Values in inches are converted from millimeters (mm) and rounded to four decimal digits.

2. Tolerance
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Table 46.

Revision history (continued)

Date

Revision

Changes

18-Jul-2012

Updated Table 1 (Device summary)
Section 1.5.4, Flash memory: Changed “Data flash memory: 32-bit ECC” to “Data flash
memory: 64-bit ECC”
Figure 40 (Commercial product code structure), replaced "C = 60 MHz, 5 V" and "D = 60
MHz, 3.3 V" with respectively "C = 40 MHz, 5 V" and "D = 40 MHz, 3.3 V"
Table 9 (Absolute maximum ratings), updated TVpp parameter, the minimum value to
3.0 V/s and the maximum value to 0.5 V/us
Table 7 (Pin muxing), changed the description in the column "I/O direction” from "1/O" to
"O" for the following port pins:
A[10] with function BJ[0]
A[11] with function A[0]
A[11] with function A[2]
A[12] with function A[2]
A[12] with function B[2]
A[13] with function B[2]
C[7] with function A[1]
C[10] with function A[3]
C[15] with function A[1]
D[0] with function B[1]
D[10] with function A[Q]
D[11] with function B[0]
D[13] with function A[1]
D[14] with function B[1]
Updated Section 3.8.1, Voltage regulator electrical characteristics
Added Table 27 (/O consumption)
Section 3.10, DC electrical characteristics:
deleted references to “oscillator margin”
deleted subsection “NVUSRO[OSCILLATOR_MARGIN] field description”
Table 21 (DC electrical characteristics (5.0 V, NVUSRO[PAD3V5V] = 0)), added IPU row
for RESET pin
Table 23 (DC electrical characteristics (3.3 V, NVUSRO[PAD3V5V] = 1)), added IPU row
for RESET pin
Table 33 (ADC conversion characteristics), added V yan entry
Removed “Order codes” table
Figure 40 (Commercial product code structure):
added a footnote
updated “E = Data flash memory”

18-Sep-2013

Updated Disclaimer
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