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Table 2. SPC560B40x/50x and SPC560C40x/50x device comparison(l) (continued)

Device
Feature SPC560B | SPC560B | SPC560B | SPC560C | SPC560C | SPC560B | SPC560B | SPC560B | SPC560C | SPC560C | SPC560B
40L1 40L3 40L5 40L1 40L3 50L1 50L3 50L5 50L1 50L3 50B2
Debug JTAG Nexus2+
(©) 9) 9) ©) LBGA208
Package LQFP64 LQFP100 | LQFP144 | LQFP64 LQFP100 | LQFP64 LQFP100 | LQFP144 | LQFP64 LQFP100 (10)

J

© © N o g 0w PR

Based on 125 °C ambient operating temperature.

10. LBGA208 available only as development package for Nexus2+.

All LQFP64 information is indicative and must be confirmed during silicon validation.

Feature set dependent on selected peripheral multiplexing—table shows example implementation.

See the eMIOS section of the device reference manual for information on the channel configuration and functions.
IC — Input Capture; OC — Output Compare; PWM — Pulse Width Modulation; MC — Modulus counter.
SCIO0, SCI1 and SCI2 are available. SCI3 is not available.
CANO, CANL1 are available. CAN2, CAN3, CAN4 and CANS5 are not available.

CANO, CAN1 and CAN2 are available. CAN3, CAN4 and CAN5 are not available.

1/0 count based on multiplexing with peripherals.

uononNpoJU|
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Block diagram

SPC560B40x/50x, SPC560C40x/50x

Figure 1. SPC560B40x/50x and SPC560C40x/50x block diagram
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Legend:
ADC Analog-to-Digital Converter MC_ME  Mode Entry Module
BAM Boot Assist Module MC_PCU Power Control Unit
FlexCAN Controller Area Network MC_RGM Reset Generation Module
CMU Clock Monitor Unit MPU Memory Protection Unit
CTU Cross Triggering Unit Nexus Nexus Development Interface (NDI) Level
DSPI Deserial Serial Peripheral Interface NMI Non-Maskable Interrupt
eMIOS Enhanced Modular Input Output System PIT Periodic Interrupt Timer
FMPLL Frequency-Modulated Phase-Locked Loop RTC Real-Time Clock
12c Inter-integrated Circuit Bus SIUL System Integration Unit Lite
IMUX Internal Multiplexer SRAM Static Random-Access Memory
INTC Interrupt Controller SSCM System Status Configuration Module
JTAG JTAG controller STM System Timer Module
LINFlex  Serial Communication Interface (LIN support) SWT Software Watchdog Timer
ECSM Error Correction Status Module WKPU Wakeup Unit

12/116

Table 3 summarizes the functions of all blocks present in the SPC560B40x/50x and
SPC560C40x/50x series of microcontrollers. Please note that the presence and number of

blocks vary by device and package.
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c i) S) < © g @ 'g —~
5 x |85 o 2 =ls| L8 | 4o |8
et O = S o o 7} i n 3 © = 3 Q
o o g o = = = | w o o o o Y
& Z S I 5 s |8 x g L o o S
- g S - 9 9 m
-
AFO  |GPIO[75] SIUL |10
AF1 |— — _
AF2 |CS4. 1 DSPI.1 | O .
PE[11] |PCRI7S] |, . S | Tristate — 13 17 | H2
— LIN3RX LINFlex_3 | |
— WKPU[14]®) WKPU [
AFO  |GPIO[76] SIUL |10
AF1 |— — —
AF2  |E1UC[19]13) eMIOS_1 | I/O .
PE[12] |PCRI76] |, . S | Tristate — 76 | 109 | C14
— SIN_2 DSPI 2 | |
— EIRQ[11] SIUL [
AFO  |GPIO[77] SIUL |10
AF1 |SOUT2 DSPI.2 | O
PE[13] |PCR[77 - S Tristate — — 103 D15
[13] 771 | Ap2 E1UC[20] eMIOS_1 | I/O
AF3 |— — —
AFO  |GPIO[78] SIUL |10
AF1 |SCK_2 DSPI_2 | I/0
PE[14] |PCR[78] |[AF2 |E1UC[21] eMIOS 1 [I/O| S | Tristate — — | 112 | c13
AF3 |— — —
— EIRQ[12] SIUL [
AFO  |GPIO[79] SIUL |10
PE[15] |PCR[79] AFL 1CS0_2 DSPL2 11O\ 1 Tristate 113 | A13
AF2  |E1UC[22] eMIOS_1 | I/O
AF3 |— — —
AFO  |GPIO[80] SIUL |10
AF1  |EOUC[10] eMIOS 0 | I/O
PF[0] |PCR[80] [AF2 |CS3 1 DSPI.1 | O | J | Tristate — — 55 | N10
AF3  |— — _
— ANS[8] ADC [
AFO  |GPIO[81] SIUL |10
AF1  |EOUC[11] eMIOS 0 | I/O
PF[1] |PCR[81] |[AF2 |CS4 1 DSPI.1 | O | J | Tristate — — 56 | P10
AF3 |— — —
— ANS[9] [ [
32/116 DoclD14619 Rev 13 ‘Yl




SPC560B40x/50x, SPC560C40x/50x Package pinouts and signal descriptions

11. Available only on SPC560Cx versions and SPC560B50B2 devices
12. Not available on SPC560B40L3 and SPC560B40L5 devices

13. Not available in 100 LQFP package

14. Available only on SPC560B50B2 devices

15. Not available on SPC560B44L3 devices

3.7 Nexus 2+ pins
In the LBGA208 package, eight additional debug pins are available (see Table 7).
Table 7. Nexus 2+ pin descriptions
. Pin number
Debug pin Function dir!cgion Pad type aFftuer:Crtel,azgt LQFP LQFP | LBGA
100 144 208M
MCKO Message clock out (0] F — — — T4
MDOO0 Message data out 0 (0] M — — — H15
MDO1 Message data out 1 (0] M — — — H16
MDO2 Message data out 2 (0] M — — — H14
MDO3 Message data out 3 (0] M — — — H13
EVTI Eventin I M Pull-up — — K1
EVTO Event out (0] M — — — L4
MSEO Message start/end out (0] M — — — G16

1. LBGAZ208 available only as development package for Nexus2+.

3.8

3.9

3

Electrical characteristics

Introduction

This section contains electrical characteristics of the device as well as temperature and
power considerations.

This product contains devices to protect the inputs against damage due to high static
voltages. However, it is advisable to take precautions to avoid applying any voltage higher
than the specified maximum rated voltages.

To enhance reliability, unused inputs can be driven to an appropriate logic voltage level (Vpp
or Vgg). This could be done by the internal pull-up and pull-down, which is provided by the
product for most general purpose pins.

The parameters listed in the following tables represent the characteristics of the device 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.

DocID14619 Rev 13 39/116




SPC560B40x/50x, SPC560C40x/50x Package pinouts and signal descriptions

Table 13. Recommended operating conditions (3.3 V) (continued)

Value
Symbol Parameter Conditions Unit
Min Max
Vv SR Voltage on any GPIO pin with respect to ground - Vss-0.1 — Vv
IN -
Ss elative to — +0.
(Vss) Relative to Vpp Vpp+0.1
| SR Injected input current on any pin during overload L 5 5
INJPAD condition
bsol f all d mA
Absolute sum of all injected input currents
ingsum SR during overload condition T 50 S0
250 x 108
TVpp SR |Vpp slope to ensure correct power up(®) — 3.0 (0.25 Vis
[Vius])

100 nF capacitance needs to be provided between each Vpp/Vgg pair
330 nF capacitance needs to be provided between each Vpp |/Vss |y supply pair.

400 nF capacitance needs to be provided between Vpp gy and the nearest Vgg y (higher value may be needed
depending on external regulator characteristics). - -

4. 100 nF capacitance needs to be provided between Vpp apc/Vss_apc pair.

Full electrical specification cannot be guaranteed when voltage drops below 3.0 V. In particular, ADC electrical
characteristics and 1/0s DC electrical specification may not be guaranteed. When voltage drops below V yppy, device is
reset.

6. Guaranteed by device validation.

7. Minimum value of TVpp must be guaranteed until Vpp reaches 2.6 V (maximum value of Vpgogrp)-

Table 14. Recommended operating conditions (5.0 V)

Value
Symbol Parameter Conditions Unit
Min Max
Vsg SR |Digital ground on VSS_HYV pins — 0 0 \%
o Voltage on VDD_HV pins with respect to — 4.5 5.5
Vb SR \Y,
ground (Vss) Voltage drop®® 3.0 5.5

@) Voltage on VSS_LV (low voltage digital . B
Vss v SR supply) pins with respect to ground (Vgs) Vss=0.1 | VestO.1 | V

— 4.5 5.5

Voltage on VDD_BYV pin (regulator supply)

2
with respect to ground (Vgg) Voltage drop 30 55 v

Vpp_gvt? SR

Relative to VDD VDD—O.l VDD+0'1

Voltage on VSS_HV_ADC (ADC reference)
Vss_apc SR pin with respect to ground (Vg Vss0.1 | Vsst0.1 |V

— 4.5 55

Voltage on VDD_HV_ADC pin (ADC

&)
reference) with respect to ground (Vgg) Voltage drop 3.0 55 v

Vpp_aoc® | SR

Relative to VDD VDD_O'l VDD+0'1

Voltage on any GPIO pin with respect to — Vss—0.1 —
ground (Vss) Relativeto Vpp |  — | Vpp*0.1

3
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SPC560B40x/50x, SPC560C40x/50x Package pinouts and signal descriptions

Table 21. Output pin transition times (continued)

Value
Symbol |C Parameter Conditions® Unit
Min | Typ | Max
D C =25pF — | — | 10
T C_ =50 pF |Vpp=5.0V +£10%, PAD3V5V=0 | — | — | 20
I C, = SIUL.PCRx.SRC =1
L=
D |output transition time output 100 pF —|— |40
ty | CC —pin®® ns
|D|MEDIUM configuration C =25pF —|— 12
T C_ =50 pF |Vpp=3.3V+£10%, PAD3V5V=1 | — | — | 25
| C, = SIUL.PCRx.SRC =1
D L= — | — | 40
100 pF
C_=25pF — | =1 4
CL=50pF Vpp=5.0V +10%, PAD3V5V =0 | — | 6
CL= 12
Output transition time output 1100 pF - |
t, | CC |D|pin(® ns
FAST configuration CL=25pF —|— | 4
CL=50pF Vpp=3.3V+10%, PAD3V5V=1 | | !
CL =
100 pF — |71

1. Vpp=33V+10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified
2. C_ includes device and package capacitances (Cpkg < 5 pF).

3.15.5 I/O pad current specification

The 1/O pads are distributed across the 1/0O supply segment. Each 1/O supply segment is
associated to a Vpp/Vgg supply pair as described in Table 22.

Table 22. 1/0 supply segment

Supply segment

Package
1 2 3 4 5 6

LBGA208(M) Equivalent to LQFP144 segment pad distribution MCKO MDON/MSEO
LQFP144 pin20—pin49 pin51-pin99 | pin100—pin122 | pin 123—pinl9 — —
LQFP100 pin16—pin35 pin37—pin69 pin70—pin83 | pin 84—pinl5 — —
LQFP64® pin8—pin26 | pin28—pin55 | pin56—pin7 — — —

1. LBGA208 available only as development package for Nexus2+
2. Al LQFP64 information is indicative and must be confirmed during silicon validation.

Table 23 provides 1/0 consumption figures.

In order to ensure device reliability, the average current of the I/O on a single segment
should remain below the |5,gseg Maximum value.

3
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

Table 24. 1/0 Weight(l) (continued)

LQFP144/LQFP100 LQFP64®)
Supply segment
Pad Weight 5V Weight 3.3V Weight 5V Weight 3.3V
Lizp LE;P ngp SRCO(3) “|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1
2 |PB[13]| 10% — 12% — 18% — 21% —
— |PD[14]| 10% — 12% — — — — —
2 |PB[14]| 10% — 12% — 18% — 21% —
2 — |PD[15]| 10% — 11% — — — — —
PB[15]| 9% — 11% — 18% — 21% —
? PA[3] 9% — 11% — 18% — 21% —
— — |PG[13]| 9% 13% 10% 11% — — — —
? — — |PG[12]] 9% 12% 10% 11% — — — —
— — | PH[O]| 5% 8% 6% 7% — — — —
— — |PH]| 5% 7% 6% 6% — — — —
— — | PH[2I| 5% 6% 5% 6% — — — —
— — | PH[B]| 4% 6% 5% 5% — — — —
— — |PG[1]| 4% — 4% — — — — —
— — |PG[O]| 3% 4% 4% 4% — — — —
— — |PF[15]| 3% — 4% — — — — —
— — |PF[14]| 4% 5% 5% 5% — — — —
— — |PEN3]| 4% — 5% — — — — —
PA[7] | 5% — 6% — 16% — 19% —
PA[B] | 5% — 6% — 16% — 19% —
2 | PA[9] | 5% — 6% — 15% — 18% —
° PA[10]| 6% — 7% — 15% — 18% —
PA[11]| 6% — 8% — 14% — 17% —
3 — |PE[2]] 7% — 8% — — — — —
— — |PG[14]| 7% — 8% — — — — —
— — |PG[15]| 7% 10% 8% 9% — — — —
— — |PE[4]| 7% — 8% — — — — —
— — |PE[15]| 7% 9% 8% 8% — — — —
— — |PG[10]| 6% — 8% — — — — —
— — |PG[11]| 6% 9% 7% 8% — — — —
PC[3] | 6% — 7% — 7% — 9% —
: ? PC[2] | 6% 8% 7% 7% 6% 9% 8% 8%
56/116 DocID14619 Rev 13 ‘Y_l




SPC560B40x/50x, SPC560C40x/50x Package pinouts and signal descriptions

Figure 9. Voltage regulator capacitance connection
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~—| 2
O
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(LV_COR/LV_PLL) (supply/1O decoupling)

3

The internal voltage regulator requires external capacitance (Cgrggp) to be connected to the
device in order to provide a stable low voltage digital supply to the device. 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 board to less than 5 nH.

Each decoupling capacitor must be placed between each of the three Vpp |\/Vss v Supply
pairs to ensure stable voltage (see Section 3.13: Recommended operating conditions).

The internal voltage regulator requires a controlled slew rate of both Vpp v and Vpp gy as
described in Figure 10.
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SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

3.17.2

Note:

Note:

3

ESRSTDBY(MAX) = |AVDD(STDBY)|/(IDD_BV - 200 mA) = (30 mV)/(lOO mA) =0.3Q

CSTDBY(MIN) = (IDD BV — 200 mA)/dVDD(STDBY)/dt = (300 mA —
200 mA)/(15 mV/us) = 6.7 uF

In case optimization is required, Cgtpgy(MIN) and ESRstpgy(MAX) should be calculated
based on the regulator characteristics as well as the board Vpp plane characteristics.

Low voltage detector electrical characteristics

The device implements a Power-on Reset (POR) module to ensure correct power-up
initialization, as well as four low voltage detectors (LVDs) to monitor the Vpp and the Vpp |y
voltage while device is supplied:

POR monitors Vpp during the power-up phase to ensure device is maintained in a safe
reset state (refer to RGM Destructive Event Status (RGM_DES) Register flag F_POR
in device reference manual)

LVDHV3 monitors Vpp to ensure device reset below minimum functional supply (refer
to RGM Destructive Event Status (RGM_DES) Register flag F_LVD27 in device
reference manual)

LVDHV5 monitors Vpp when application uses device in the 5.0 V £ 10% range (refer to
RGM Functional Event Status (RGM_FES) Register flag F_LVD45 in device reference
manual)

LVDLVCOR monitors power domain No. 1 (refer to RGM Destructive Event Status
(RGM_DES) Register flag F_LVD12_PD1 in device reference manual

LVDLVBKP monitors power domain No. O (refer to RGM Destructive Event Status
(RGM_DES) Register flag F_LVD12_PDO in device reference manual)

When enabled, power domain No. 2 is monitored through LVDLVBKP.

Figure 12. Low voltage detector vs reset

VDD A

VLVDHVxH
VLVDHVAL

RESET A - : ' :

Figure 12: Low voltage detector vs reset does not apply to LVDHV5 low voltage detector
because LVDHVS5 is automatically disabled during reset and it must be enabled by software
again. Once the device is forced to reset by LVDHV5, the LVDHVS5 is disabled and reset is
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SPC560B40x/50x, SPC560C40x/50x

Table 28. Power consumption on VDD_BV and VDD_HV (continued)

Package pinouts and signal descriptions

Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
P Tp=25°C | — | 180 |700®
D Tpo=55°C — | 500 —
N @ Slow internal RC oscillator _ar o — ®
Ippstop  |CC 3 STOP mode current (128 kHz) running Tpo=85°C 1 6
D Tp=105°C| — | 2 | 9® |mA
P Tp=125°C| — | 45 | 12®
P Tpa=25°C — 30 100
D Tpo=55°C — 75 —
'~ |STANDBY2 mode Slow internal RC oscillator oc o
loostosY2 [CC|D | o)yrent® (128 kHz) running TA=85°C | — | 180 700
D Tpo=105°C| — | 315 | 1000
P Tpo=125°C| — | 560 | 1700
T Tpo=25°C | — 20 60
D Tpo=55°C — 45 —
'~ |STANDBY1 mode Slow internal RC oscillator  or o
loostoey1 |CC|D |\ rent10) (128 kHz) running TA=85"C | — | 100 350
D Tpo=105°C| — | 165 | 500
D Tpo=125°C| — | 280 | 900

Vpp =3.3V+10%/5.0V £10%, Tp = —40 to 125 °C, unless otherwise specified

Ippmax is drawn only from the Vpp gy pin. Running consumption does not include I/Os toggling which is highly dependent
on the application. The given valueis thought to be a worst case value with all peripherals running, and code fetched from
code flash while modify operation ongoing on data flash. Notice that this value can be significantly reduced by application:
switch off not used peripherals (default), reduce peripheral frequency through internal prescaler, fetch from RAM most used
functions, use low power mode when possible.

Higher current may be sinked by device during power-up and standby exit. Please refer to in rush current on Table 26.

Ipprun is drawn only from the Vpp gy pin. RUN current measured with typical application with accesses on both flash and
RAM. -

Only for the “P” classification: Data and Code Flash in Normal Power. Code fetched from RAM: Serial IPs CAN and LIN in
loop back mode, DSPI as Master, PLL as system Clock (4 x Multiplier) peripherals on (eMIOS/CTU/ADC) and running at
max frequency, periodic SW/WDG timer reset enabled.

Data Flash Power Down. Code Flash in Low Power. SIRC (128 kHz) and FIRC (16 MHz) on. 10 MHz XTAL clock.
FlexCAN: instances: 0, 1, 2 ON (clocked but not reception or transmission), instances: 4, 5, 6 clock gated. LINFlex:
instances: 0, 1, 2 ON (clocked but not reception or transmission), instance: 3 clock gated. eMIOS: instance: 0 ON (16
channels on PA[0]-PA[11] and PC[12]-PC[15]) with PWM 20 kHz, instance: 1 clock gated. DSPI: instance: 0 (clocked but
no communication). RTC/API ON. PIT ON. STM ON. ADC ON but not conversion except 2 analog watchdog.

Only for the “P” classification: No clock, FIRC (16 MHz) off, SIRC (128 kHz) on, PLL off, HPvreg off, ULPVreg/LPVreg on.
All possible peripherals off and clock gated. Flash in power down mode.

When going from RUN to STOP mode and the core consumption is > 6 mA, it is normal operation for the main regulator
module to be kept on by the on-chip current monitoring circuit. This is most likely to occur with junction temperatures
exceeding 125 °C and under these circumstances, it is possible for the current to initially exceed the maximum STOP
specification by up to 2 mA. After entering stop, the application junction temperature will reduce to the ambient level and
the main regulator will be automatically switched off when the load current is below 6 mA.

Only for the “P” classification: ULPreg on, HP/LPVreg off, 32 KB RAM on, device configured for minimum consumption, all
possible modules switched off.

10. ULPreg on, HP/LPVreg off, 8 KB RAM on, device configured for minimum consumption, all possible modules switched off.

3
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Figure 13. Crystal oscillator and resonator connection scheme

—lJI EXTAL

DEVICE

T XTAL

Notes:

EXTALL

XTAL [

DEVICE

XTAL [

DEVICE

1. XTAL/EXTAL must not be directly used to drive external circuits
2. A series resistor may be required, according to crystal oscillator supplier recommendations.

Resonator

C1

Table 37. Crystal description

Crystal Shunt
Nominal e ui}\//alent Crystal Crystal Load on capacitance
NDK crystal quiv: motional motional xtalin/xtalout between
frequency series . . -
(MH2) reference resistance capacitance inductance Cl=C2 xtalout
ESR O (Cry) fF (L) mH (pF)D and xtalin
co® (pF)
4 NX8045GB 300 2.68 591.0 21 2.93
8 300 2.46 160.7 17 3.01
10 150 2.93 86.6 15 291
12 NX5032GA 120 3.11 56.5 15 2.93
16 120 3.90 25.3 10 3.00
1. The values specified for C1 and C2 are the same as used in simulations. It should be ensured that the testing includes all
the parasitics (from the board, probe, crystal, etc.) as the AC / transient behavior depends upon them.
2.

etc.).

S74
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The value of CO specified here includes 2 pF additional capacitance for parasitics (to be seen with bond-pads, package,
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Figure 17. Slow external crystal oscillator (32 kHz) timing diagram
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Table 40. Slow external crystal oscillator (32 kHz) electrical characteristics

Value
Symbol C Parameter Conditions® Unit
Min Typ Max

fsxosc |SR|—|Slow external crystal oscillator frequency — 32 |32.768| 40 |kHz
Vsxosc |CC| T |Oscillation amplitude — — 21 — \Y,
Isxoscrias |[CC| T |Oscillation bias current — — 25 — | HA
Isxosc |CC| T |Slow external crystal oscillator consumption — — — 8 HA
Tsxoscsu |CC| T |Slow external crystal oscillator start-up time — — — | 2@ | s

1. Vpp=3.3V*10%/5.0V+10%, Ty =-40 to 125 °C, unless otherwise specified. Values are specified for no neighbor
GPIO pin activity. If oscillator is ena@ed (OSC32K_XTAL and OSC32K_EXTAL pins), neighboring pins should not toggle.

2. Start-up time has been measured with EPSON TOYOCOM MC306 crystal. Variation may be seen with other crystal.

3.23 FMPLL electrical characteristics

The device provides a frequency-modulated phase-locked loop (FMPLL) module to
generate a fast system clock from the main oscillator driver.

Table 41. FMPLL electrical characteristics

Value
Symbol |(C Parameter Conditions® Unit
Min Typ Max
foLun | SR|—|FMPLL reference clock® — 4 — 64 |MHz
FMPLL reference clock duty

ApLun |SR|— cycle® — 40 — 60 | %
feLLouT |CC| D |[FMPLL output clock frequency — 16 — 64 |MHz
1S7 DocID14619 Rev 13 77/116
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Table 41. FMPLL electrical characteristics (continued)

Value
Symbol |(C Parameter Conditions® Unit
Min Typ Max
P VCO frequency W|t'h0ut . 256 . 512
frequency modulation
fuco® |CC . MHz
C VCO frequency with frequency . 245 L 533
modulation
fecpu | SR|—|System clock frequency — — — 64 |MHz
fereg | CC| P |Free-running frequency — 20 — 150 |MHz
t.ock |CC|P |FMPLL lock time Stable oscillator (fp; |y = 16 MHZ) | — 40 100 | ps
Atstyt |CC|—|FMPLL short term jitter(® fsys maximum -4 — 4 %
- foLLin = 16 MHz (resonator),
Attt |CC FMPLL long term jitter foLLoLk @ 64 MHz, 4000 cycles 10 ns
Ip..  |CC|C |FMPLL consumption Tpo=25°C — — 4 mA

Vpp =3.3V+10%/5.0V +10%, T = -40to 125 °C, unless otherwise specified.

2. PLLIN clock retrieved directly from FXOSC clock. Input characteristics are granted when oscillator is used in functional
mode. When bypass mode is used, oscillator input clock should verify fp | |y and Ap | |n-

Frequency modulation is considered +4%
4. Short term jitter is measured on the clock rising edge at cycle n and n+4.

3.24 Fast internal RC oscillator (16 MHz) electrical characteristics

The device provides a 16 MHz fast internal RC oscillator. This is used as the default clock at
the power-up of the device.

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

Value
Symbol C Parameter Conditions® Unit
Min Typ | Max
; CC| P |Fast internal RC oscillator high Ta =25 °C, timmed - 16 — MHz
FIRC | gRr|_|frequency _ 12 20
IFIRCRUN Fast internal RC oscillator high Coro . o L
(%Q cCr frequency current in running mode Ta=25°C, timmed 200 | pA
Fast internal RC oscillator high
Irircpwp |CC| D |frequency current in power down [T, =125 °C — — 10 | pA
mode
sysclk = off — 500 —
Fast internal RC oscillator high sysck=2MHz | — | 600 | —
IeiresTopr |CC| T |frequency and system clock current | Tp = 25 °C  |sysclk = 4 MHz — 700 — | pA
in stop mode sysck=8MHz | — | 900 | —
sysclk =16 MHz| — 1250 —
78/116 DoclD14619 Rev 13 Kys
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To preserve the accuracy of the A/D converter, it is necessary that analog input pins have
low AC impedance. Placing a capacitor with good high frequency characteristics at the input
pin of the device can be effective: the capacitor should be as large as possible, ideally
infinite. This capacitor contributes to attenuating the noise present on the input pin;
furthermore, it sources charge during the sampling phase, when the analog signal source is
a high-impedance source.

A real filter can typically be obtained by using a series resistance with a capacitor on the
input pin (simple RC filter). The RC filtering may be limited according to the value of source
impedance of the transducer or circuit supplying the analog signal to be measured. The filter
at the input pins must be designed taking into account the dynamic characteristics of the
input signal (bandwidth) and the equivalent input impedance of the ADC itself.

In fact a current sink contributor is represented by the charge sharing effects with the
sampling capacitance: being Cg and C,, substantially two switched capacitances, with a
frequency equal to the conversion rate of the ADC, it can be seen as a resistive path to
ground. For instance, assuming a conversion rate of 1 MHz, with Cg+C,,, equal to 3 pF, a
resistance of 330 kQ is obtained (Rgq = 1/ (fc X (Cs+Cpy)), where f; represents the
conversion rate at the considered channel). To minimize the error induced by the voltage
partitioning between this resistance (sampled voltage on Cs+C,) and the sum of Rg + R,
the external circuit must be designed to respect the Equation 4:

Equation 4
Rg+Re

Req

~lisB
2

\%

A

Equation 4 generates a constraint for external network design, in particular on a resistive
path.
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A second aspect involving the capacitance network shall be considered. Assuming the three
capacitances Cg, Cp, and Cp, are initially charged at the source voltage V, (refer to the
equivalent circuit in Figure 19): A charge sharing phenomenon is installed when the
sampling phase is started (A/D switch close).

Figure 21. Transient behavior during sampling phase

Ves Voltage transient on Cg
ziz AV <0.5LSB

N ? 11 <(Rsw * Rap) Cs <<tg
Va1 12=RL(Cs +Cpy + Cpp)

In particular two different transient periods can be distinguished:

1. Afirst and quick charge transfer from the internal capacitance Cp; and Cp, to the
sampling capacitance Cg occurs (Cg is supposed initially completely discharged):
considering a worst case (since the time constant in reality would be faster) in which
Cp, is reported in parallel to Cp4 (call Cp = Cpq + Cpy), the two capacitances Cp and
Cg are in series, and the time constant is

Equation 5
CP . CS

‘Cl = (RSW+ RAD).C—P+CS

Equation 5 can again be simplified considering only Cg 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 tg is always much
longer than the internal time constant:

Equation 6
71 <(Rgw *Rap)*Cs«tg

The charge of Cpq and Cp, is redistributed also on Cg, determining a new value of the
voltage V1 on the capacitance according to Equation 7:

3
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Table 47. DSPI characteristics(?)
DSPIO/DSPI1 DSPI2
No. Symbol C Parameter Unit
Min Typ Max Min Typ Max
Master mode
D (MTFE = 0) 125 — — 333 — —
Slave mode
D (MTFE = 0) 125 — — 333 — —
1 tsck | SR ——SCK cycle time ns
D Master mode 83 . . 125 . .
(MTFE = 1)
Slave mode
D (MTFE = 1) 83 — — 125 — —
— fospr | SR | D |DSPI digital controller frequency — — fepu — — fepu MHz
Internal delay between pad
associated to SCK and pad @ @)
— | Mesc | CC| D | ssociated to CSn in master |VM2Ster mode - - 130 - - 15 ns
mode for CSn1—0
Internal delay between pad
associated to SCK and pad @) ®)
Atasc | CCI D lassociated to CSn in master | MasSter mode 130 130 ns
mode for CSn1—1
2 |tescext™ | SR | D |CS to SCK delay Slave mode 32 — — 32 — — ns
3 tASCext(S) SR | D |After SCK delay Slave mode 1/fpgp; + 5 — — 1/fpgp; + 5 — — ns
CC|D Master mode — tSCK/Z — — tSCK/Z —
4 tspc SCK duty cycle ns
SR | D Slave mode tSCK/Z — — tSCK/Z — —
5 ta SR | D [Slave access time Slave mode — — 1/fpsp) + 70 — — 1/fpgp) + 130 ns
6 tp) SR | D |Slave SOUT disable time  |Slave mode 7 — — 7 — — ns
7 tpcsc | SR | D |PCSx to PCSS time 0 — — 0 — — ns
8 tpasc | SR | D |PCSS to PCSx time 0 — — 0 — — ns

suondiosap [eubis pue sinouid abexoed
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Figure 24. DSPI classic SPI timing — master, CPHA =1
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Note: Numbers shown reference Table 47.

Figure 25. DSPI classic SPI timing — slave, CPHA =0
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Note: Numbers shown reference Table 47.
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Figure 30. DSPI modified transfer format timing — slave, CPHA =1
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Figure 31. DSPI PCS strobe (PCSS) timing
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3.27.3 Nexus characteristics
Table 48. Nexus characteristics
Value
No. Symbol C Parameter Unit
Min Typ Max
1 trcye | CC | D |TCK cycle time 64 — — ns
2 tucyc | CC | D |[MCKO cycle time 32 — — ns
3 twoov | CC | D [MCKO low to MDO data valid — — 8 ns
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4.2.2

3

LQFP100
Figure 35. LQFP100 package mechanical drawing
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Table 51. LQFP100 mechanical data
mm inches®
Symbol
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
0.090 — 0.200 0.0035 — 0.0079
D 15.800 16.000 16.200 0.6220 0.6299 0.6378
D1 13.800 14.000 14.200 0.5433 0.5512 0.5591
D3 — 12.000 — — 0.4724 —
E 15.800 16.000 16.200 0.6220 0.6299 0.6378
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