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SPC560P44Lx, SPC560P50Lx Introduction

Table 3. SPC560P44Lx, SPC560P50Lx device configuration differences (continued)

Feature Full-featured Airbag
FlexRay Yes No
FMPLL (frequency-modulated phase-locked loop) module 2 (one "::ll\élfé‘;‘)’/)one for 1 (only FMPLL)

14 Block diagram
Figure 1 shows a top-level block diagram of the SPC560P44Lx, SPC560P50Lx MCU.
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1.5.13 System timer module (STM)

The STM module implements these features:

One 32-bit up counter with 8-bit prescaler
Four 32-bit compare channels

Independent interrupt source for each channel
Counter can be stopped in debug mode

1.5.14 Software watchdog timer (SWT)

The SWT has the following features:

32-bit time-out register to set the time-out period

Programmable selection of system or oscillator clock for timer operation
Programmable selection of window mode or regular servicing
Programmable selection of reset or interrupt on an initial time-out
Master access protection

Hard and soft configuration lock bits

Reset configuration inputs allow timer to be enabled out of reset

1.5.15 Fault collection unit (FCU)

The FCU provides an independent fault reporting mechanism even if the CPU is
malfunctioning.

The FCU module has the following features:

FCU status register reporting the device status
Continuous monitoring of critical fault signals
User selection of critical signals from different fault sources inside the device

Critical fault events trigger 2 external pins (user selected signal protocol) that can be
used externally to reset the device and/or other circuitry (for example, safety relay or
FlexRay transceiver)

Faults are latched into a register

1.5.16 System integration unit — Lite (SIUL)

The SPC560P44Lx, SPC560P50Lx SIUL controls MCU pad configuration, external
interrupt, general purpose I/O (GPIO), and internal peripheral multiplexing.

The pad configuration block controls the static electrical characteristics of I/0 pins. The
GPIO block provides uniform and discrete input/output control of the 1/O pins of the MCU.

18/112

4
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Package pinouts and signal descriptions SPC560P44Lx, SPC560P50L x

Table 6. System pins (continued)
Pad speed® Pin
Symbol Description Direction
SRC=0|SRC=1| 100-pin | 144-pin
TMS JTAG state machine control Bidirectional Slow Fast 59 87
TCK JTAG clock Input only Slow — 60 88
TDI Test Data In Input only Slow Medium 58 86
TDO Test Data Out QOutput only Slow Fast 61 89
Reset pin, available on 100-pin and 144-pin package.
RESET B|d|rectlopa_l reset W'th Schm'tt trigger Bidirectional | Medium — 20 31
characteristics and noise filter
Test pin, available on 100-pin and 144-pin package.
VPP_TEST Pin for tgstlng purpose oply. To be tied to . L L 74 107
ground in normal operating mode.

1. SCR values refer to the value assigned to the Slew Rate Control bits of the pad configuration register.

2.2.3

34/112

Pin muxing
Table 7 defines the pin list and muxing for the SPC560P44Lx, SPC560P50Lx devices.

Each row of Table 7 shows all the possible ways of configuring each pin, via alternate
functions. The default function assigned to each pin after reset is the ALTO function.

SPC560P44Lx, SPC560P50Lx devices provide four main I/O pad types, depending on the
associated functions:

e Slow pads are the most common, providing a compromise between transition time and
low electromagnetic emission.

e Medium pads provide fast enough transition for serial communication channels with
controlled current to reduce electromagnetic emission.

e Fast pads provide maximum speed. They are used for improved NEXUS debugging
capability.

e Symmetric pads are designed to meet FlexRay requirements.
Medium and Fast pads can use slow configuration to reduce electromagnetic emission, at

the cost of reducing AC performance. For more information, see the datasheet’s “Pad AC
Specifications” section.

4
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Package pinouts and signal descriptions

Table 7. Pin muxing
Port Pad Alternate /0 Pad speed®® Pin No
" | configuration |function®@: | Functions | Peripheral® | girection =
PIN 1 egister (PCR) @ @ SRC=0 | SRC=1 | & | &
— —
Port A (16-bit)
ALTO GPIOI[0] SIUL 110
ALT1 ETCI[O] eTimer_0 1/0
A[0] PCR[0] ALT2 SCK DSPI_2 0 Slow Medium | 51 | 73
ALT3 F[O] FCU_O o)
— EIRQI0] SIUL [
ALTO GPIO[1] SIUL 110
ALT1 ETC[1] eTimer_0 110
A[1] PCR[1] ALT2 SouT DSPI_2 o) Slow Medium | 52 | 74
ALT3 F[1] FCU_O 0
— EIRQI[1] SIUL [
ALTO GPIO[2] SIUL 110
ALT1 ETC[2] eTimer_0 1/0
ALT2 — — —
A[2®|  PCR[2] ALT3 A[3] FlexPWM_0O o) Slow Medium | 57 | 84
— SIN DSPI_2 [
— ABSJ0] MC_RGM [
— EIRQ[2] SIUL [
ALTO GPIO[3] SIUL 110
ALT1 ETCI[3] eTimer_0 1/0
ALT2 CSO0 DSPI_2 I/0 .
A[3]® PCR[3] ALT3 B3] FlexPWM_0 o Slow Medium | 64 | 92
— ABS[2] MC_RGM [
— EIRQI[3] SIUL [
ALTO GPIO[4] SIUL 110
ALT1 ETC[0] eTimer_1 110
Al41®  PCR[4] ALT2 sl DSPL2 © Slow | Medium | 75 |108
ALT3 ETC[4] eTimer_0 1/0
— FAB MC_RGM [
— EIRQ[4] SIUL [
ALTO GPIO[5] SIUL 110
ALT1 CSso DSPI_1 110
A[5] PCR[5] ALT2 ETC[5] eTimer_1 110 Slow Medium | 8 | 14
ALT3 cs7 DSPI_0 o)
— EIRQI[5] SIUL [
ALTO GPIO[6] SIUL 110
ALT1 SCK DSPI_1 110
A[6] PCR[6] ALT2 — — — Slow Medium 2 2
ALT3 — — —
— EIRQI6] SIUL [
‘ﬁ Doc ID 14723 Rev 9 35/112
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Package pinouts and signal descriptions

Table 7. Pin muxing (continued)
Pad Alternate 110 Pad speed®® Pin No
P?rt configuration |function®: | Functions | Peripheral® | girection g_ g_
PIN 1 egister (PCR) @ @) SRC=0 | SRC=1 | & | ¢
— —
ALTO GPIO[30] SIUL
ALT1 —_ —_
ALT2 —_ —_
B[14] PCR[30] ALT3 — — Input only — — 44 | 64
— AN[1] ADC_1
— ETC[4] eTimer_0O
— EIRQ[19] SIUL
ALTO GPIO[31] SIUL
ALT1 — —
B[15]| PCRI[31] 252 B B Input only — — 43 | 62
— AN[2] ADC 1
— EIRQI[20] SIUL
Port C (16-bit)
ALTO GPIO[32] SIUL
ALT1 —_ —_
c[o] PCR[32] ALT2 — — Input only — — 45 | 66
ALT3 — —
— ANI[3] ADC_1
ALTO GPIO[33] SIUL
ALT1 — —
C[1] PCRJ[33] ALT2 — — Input only — — 28 | 41
ALT3 —_ —_
— AN[2] ADC_0
ALTO GPIO[34] SIUL
ALT1 —_ —_
C[2] PCR[34] ALT2 — — Input only — — 30 | 45
ALT3 — —
— ANI[3] ADC_0
ALTO GPIO[35] SIUL 110
ALT1 CSs1 DSPI_O O
C[3] PCR[35] ALT2 ETC[4] eTimer_1 1/0 Slow Medium | 10 | 16
ALT3 TXD LIN_1 o
— EIRQ[21] SIUL |
ALTO GPIO[36] SIUL 110
ALT1 CS0 DSPI_0 I/0
C[4] PCR[36] ALT2 X[1] FlexPWM_0 110 Slow Medium | 5 | 11
ALT3 DEBUG[4] SSCM —
— EIRQ[22] SIUL [
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Electrical characteristics SPC560P44Lx, SPC560P50Lx

VDD_HV_xxx

6.0V

VDD_HV_IOx

-03V

Figure 5.  Power supplies constraints (-0.3 V < Vpp py jox < 6.0V)

The SPC560P44Lx, SPC560P50Lx supply architecture allows of having ADC supply
managed independently from standard Vpp Hy supply. Figure 6 shows the constraints of
the ADC power supply. B

VDD_HV_ADCx

6.0V —mm

VDD_HV_REG

-03V -~

-0.3V 27V 6.0V

52/112

Figure 6.  Independent ADC supply (0.3 V < Vpp py reg < 6.0 V)

4
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SPC560P44Lx, SPC560P50Lx

The difference between ADC voltage supplies must be less than 100 mV, [Vpp Hv_apci — Vbb_Hv_apcol <100 mV.

To be connected to emitter of external NPN. Low voltage supplies are not under user control—they are produced by an on-
chip voltage regulator—but for the device to function properly the low voltage grounds (Vgs v xxx) Must be shorted to high
voltage grounds (Vss_Hv_xxx) and the low voltage supply pins (Vpp | v xx) Must be connected to the external ballast

emitter.

5. The low voltage supplies (Vpp | v xxx) are not all independent.
Vop_Lv_cor1 @nd Vpp v _corz are shorted internally via double bonding connections with lines that provide the low
voltage supply to the data flash module. Similarly, Vss v cor1 @and Vss v corz are internally shorted.

Vbb_Lv_REGCOR @Nd Vpp v REGCORX @re physically shorted internally, as are Vss v rReccor @nd Vss (v corx:

Table 11. Recommended operating conditions (3.3 V)
Value
Symbol Parameter Conditions Unit
Min Maxd)
Vsg SR |Device ground — 0 0 \Y
3.3V input/output suppl
Voo_nv_iod® [SR 150 ¢ putioutput supply — 3.0 3.6 v
Vss_Hv_ox SR |Input/output ground voltage — 0 0 \Y
g d data flash — 3.0 3.6
3.3V code and data flas
Voo nv rL SR Relative to v
- supply voltage vV Vop_Hv_1ox— 0.1 | Vpp_Hv_jox + 0.1
DD_HV_IOx
Vss Hv FL SR |Code and data flash ground — 0 0 \Y
— 3.0 3.6
Vv SR 3.3 V crystal oscillator amplifier : Vv
DD_HV_OSC Relative to
supply voltage vV Vop_Hv_1ox—0-1 | Vpp v jox + 0.1
DD_HV_IOx
3.3 V crystal oscillator amplifier
Vss Hv.osc SR |eference voltage - 0 0 v
| | I — 3.0 3.6
3.3 V voltage regulator supply
Vopo_nv Rec SR Relative to v
- voltage vV Vop_Hv_1ox— 0.1 | Vpp Hv jox + 0.1
DD_HV_IOx
| 4 high — 3.0 55
3.3V ADC_0 supply and hig
Vop_mv_apco™  |SR o Relative to v
-V reference voltage v Vop_Hv ReG — 0.1 5.5
DD_HV_REG
ADC_0 ground and low
Vss Hv_apco SR | erence voltage - 0 0 v
© and hich — 3.0 5.5
@) 3.3V ADC_1 supply and hig -
Vop_Hv_apct™ SR | operence voltage Relativeto |, o1 - v
v DD_HV_REG ~ Y- .
DD_HV_REG
ADC_1 ground and low
Vss Hv_apct SR | terence voltage - 0 0 v
Voo v reacor™
VR CC |Internal supply voltage — — — \%
VSS_LV_REGCOR(4) SR |Internal reference voltage — 0 0 \
Voo v _corx™® |CC [Internal supply voltage — — — v
54/112 Doc ID 14723 Rev 9 1S7]




Electrical characteristics SPC560P44Lx, SPC560P50Lx

common usage: the value determined on a single layer board and the value obtained on a
board with two planes. For packages such as the PBGA, these values can be different by a
factor of two. Which value is closer to the application depends on the power dissipated by
other components on the board. The value obtained on a single layer board is appropriate
for the tightly packed printed circuit board. The value obtained on the board with the internal
planes is usually appropriate if the board has low power dissipation and the components are
well separated.

When a heat sink is used, the thermal resistance is expressed in Equation 2 as the sum of a
junction to case thermal resistance and a case to ambient thermal resistance:

Equation 2 RGJA = ReJC + RGCA

where:

Reia = junction to ambient thermal resistance (°C/W)
Reic = junction to case thermal resistance (°C/W)
Reca = case to ambient thermal resistance (°C/W)

Rgjc is device related and cannot be influenced by the user. The user controls the thermal
environment to change the case to ambient thermal resistance, Rgca. For instance, the user
can change the size of the heat sink, the air flow around the device, the interface material,
the mounting arrangement on printed circuit board, or change the thermal dissipation on the
printed circuit board surrounding the device.

To determine the junction temperature of the device in the application when heat sinks are
not used, the Thermal Characterization Parameter (‘¥ ;1) can be used to determine the
junction temperature with a measurement of the temperature at the top center of the
package case using Equation 3:

Equation 3T; =Tt + (W37 X Pp)

where:

Tt = thermocouple temperature on top of the package (°C)
YT = thermal characterization parameter (°C/W)

Pp = power dissipation in the package (W)

The thermal characterization parameter is measured per JESD51-2 specification using a 40
gauge type T thermocouple epoxied to the top center of the package case. The
thermocouple should be positioned so that the thermocouple junction rests on the package.
A small amount of epoxy is placed over the thermocouple junction and over about 1 mm of
wire extending from the junction. The thermocouple wire is placed flat against the package
case to avoid measurement errors caused by cooling effects of the thermocouple wire.
References:

Semiconductor Equipment and Materials International

3081 Zanker Road

San Jose, CA 95134 U.S.A.

(408) 943-6900

MIL-SPEC and EIA/JESD (JEDEC) specifications are available from Global
Engineering Documents at 800-854-7179 or 303-397-7956.

JEDEC specifications are available on the WEB at http://www.jedec.org.

4
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Electrical characteristics

Table 16. Approved NPN ballast components (configuration with resistor on base)
Part Manufacturer Approved derivatives®
Infineon BC817-16;BC817-25;BC817SU;
BC817
NXP BC817-16;BC817-25
ST BCP56-16
Infineon BCP56-10;BCP56-16
BCP56
ON Semi BCP56-10
NXP BCP56-10;BCP56-16

1. For automotive applications please check with the appropriate transistor vendor for automotive grade

certification

Table 17. Voltage regulator electrical characteristics (configuration with resistor on base)
Value
Symbol C Parameter Conditions Unit
Min | Typ | Max
Output voltage under
Vpp_1v ReGcor | CC | P | maximum load run supply Post-trimming 115 — |1.32| V
current configuration
External resistance on bipolar
Rs SR|— junction transistor (BJT) base | 18 | — | 22 ke
BJT from Table 16. 3
capacitances (i.e. X;R or. | 195| 30 | — | uF
c R | _ | External decoupling/stability X8R capacitors) with nomina
DEC1 ceramic capacitor value of 10 pF
BJT BC817, one capacitance
of 22 iuF 143 | 22 pF
BJT from Table 16. 3x10 puF.
Resulting ESR of all three Absolute maximum value . — 150 | ma
capacitors of Cpgcq between 100 kHz and
10 MHz
RreG SR| —
BJT BC817, 1x 22 pF.
Resulting ESR of the unique | Absolute maximum value 10 — | 40 | ma
capacitor Cpgcy between 100 kHz and
10 MHz
. i 4 capacitances (i.e. X7R or
Cpec2 SR | — Extern_al decou_pllng/stablllty X8R capacitors) with nominal {1200|1760| — | nF
ceramic capacitor
value of 440 nF
3 capacitances (i.e. X7R or
External decoupling/stability X8R capacitors) with nominal
Cpec3 SR | — | ceramic capacitor on value of 10 uF; Cpgcgz hasto [ 195| 30 | — | pF
Vbp_HV_REG be equal or greater than
Coec1
Resulting ESL of VDD HV REG
LReg SR BCTRL and VDD_LV_C;)RX_pinS 15 nH
'S7] Doc ID 14723 Rev 9 61/112
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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
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memory and RC16 oscillator needed during power-up phase and reset phase. When
POWER_OK is low the associated module are set into a safe state.

VDD_HV_REG Veor VLMTZ*” 3.3V
VPORfUPﬁ - L OV
— 3.3V
POWER_ON
7 ov
LVDM (HV) l 3.3V
0V
VDD_LV_REGCOR 1.2V
ov
LVDD (LV) 3.3V
_ ov
POWER_OK 3.3V
_ _ov
RC16MHz Oscillator 1.1.2V
1.0V
Internal Reset Generation Module 1.2v
FSM ov
Figure 11. Power-up typical sequence
VivoHvar v . Te—=1-3.3V
VDD_HV_REG PORH
ov
3.3V
LVDM (HV) 1
oV
3.3V
POWER_ON |
ov
1.2v
VDD_LV_REGCOR ov
LVDD (LV) —L o B —
— ov
— ] 33V
POWER_OK \
f ov
RC16MHz Oscillator
1.2v
ov
Internal Reset Generation Module 1.2V
FSM IDLE '] PO oV

Figure 12. Power-down typical sequence

Doc ID 14723 Rev 9
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SPC560P44Lx, SPC560P50Lx Electrical characteristics

\{L BHVAL - VL DHV3H — 33V
VDD_HV_REG
ov
B — 3.3V
LVDM (HV) 0
i
————— 3.3V
POWER_ON oV
1.2V
VDD_LV_REGCOR ov
oo (Lv) [ —M [ 3.3V
oV
3.3V
POWER_OK
ov
RC16MHz Oscillator 1.2V
T .
(AT o A
Internal Reset Generation Module 1.2V
FsM IDLE ]| PO y P1 ov

3.10

3.10.1

Figure 13. Brown-out typical sequence

DC electrical characteristics

NVUSRO register

Portions of the device configuration, such as high voltage supply, and watchdog
enable/disable after reset are controlled via bit values in the non-volatile user options
(NVUSRO) register.

For a detailed description of the NVUSRO register, please refer to the device reference
manual.

NVUSRO[PAD3V5V] field description

The DC electrical characteristics are dependent on the PAD3V5V bit value. Table 20 shows
how NVUSRO[PAD3V5V] controls the device configuration.

Table 20. PAD3V5V field description

Value® Description
0 High voltage supply is 5.0 V
1 High voltage supply is 3.3 V

1. Default manufacturing value before flash initialization is ‘1’ (3.3 V).
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Table 26. 1/0O weight (continued)
LQFP144 LQFP100
Pad
Weight 5V Weight 3.3V Weight 5V Weight 3.3V
PADI[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% — —
PADI[38] 10% 9% 14% 13%
PAD[14] 9% 8% 14% 13%
PAD[15] 9% 8% 15% 13%
Table 27.  1/O consumption
Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
Vpp = 5.0 V + 10%,
Dynamic I/O current PAD3V5V = 0 - - 20
lSWTSLW(Z) CC| D [for SLOW CL =25pF mA
configuration Vpp=33V+10%, | _ | _ | 44
PAD3V5V =1
VDD =50V+ 10%,
Dynamic I/O current PAD3V5V = 0 - - 29
Iswrmen® | CC| D [for MEDIUM C_=25pF mA
configuration Vpp=33V£10%, | | _ | 1
PAD3V5V =1
VDD =50V+ 10%,
Dynamic I/O current PAD3V5V = 0 - — | 110
IswtesT® |CC|D [for FAST C_=25pF - mA
configuration Vpp=33V+10%, | _ | _ | g,
PAD3V5V =1
CL=25pF, 2 MHz — — 2.3
- Vpp=5.0V+10%, [ |
CL=25pF, 4 MHz PAD3V5V = 0 3.2
Root medium square |c, = 100 pF, 2 MHz — — 6.6
lrmsstw | CC| D |I/O current for SLOW mA
configuration C_=25pF, 2 MHz — | — | 16
_ VDD =3.3V £ 10%, _ _
CL=25pF 4MHz |SP0 00 "7 2.3
C_ =100 pF, 2 MHz — — 4.7
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Electrical characteristics SPC560P44Lx, SPC560P50Lx

Equation 7
Va1°(Cg*tCpg +Cpy) = Vp*(Cpy +Cpp)

e A second charge transfer involves also Cg (that is typically bigger than the on-chip
capacitance) through the resistance R, : again considering the worst case in which Cp,

and Cg were in parallel to Cp; (since the time constant in reality would be faster), the
time constant is:

Equation 8
Tp<R *(Cg*Cpy +Cpy)

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 Tg, a constraints on
R, sizing is obtained:

Equation 9
8.5 *Ty = 85e RL . (CS+ CP1+ Cp2)< TS

Of course, R shall be sized also according to the current limitation constraints, in
combination with Rg (source impedance) and Rg (filter resistance). Being Cg
definitively bigger than Cpq, Cp, and Cg, then the final voltage V5 (at the end of the
charge transfer transient) will be much higher than V4. Equation 10 must be respected
(charge balance assuming now Cg already charged at V1):

Equation 10
Va2* (Cg+Cpy +Cpp*Cp) =Vp*CptVa10(Cpy +Cpp*Cy)

The two transients above are not influenced by the voltage source that, due to the presence
of the RgCk filter, is not able to provide the extra charge to compensate the voltage drop on
Cs with respect to the ideal source V,; the time constant ReC of the filter is very high with
respect to the sampling time (Tg). The filter is typically designed to act as anti-aliasing.

Analog Source Bandwidth (V) ) .
Tc <2 ReCg (Conversion Rate vs. Filter Pole)

Noise fe = fo (Anti-aliasing Filtering Condition)
\ /_\ 2 fy < fe (Nyquist)
fo f

Anti-Aliasing Filter (fz = RC Filter pole) Sampled Signal Spectrum (fc = conversion Rate)

Figure 18. Spectral representation of input signal

4
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Electrical characteristics

SPC560P44Lx, SPC560P50Lx

TCK \
~ @ > ~ @
Output
Signals _
Output
Signals
< (14) >
_>
Input
Signals
Figure 24. JTAG boundary scan timing
3.17.3 Nexus timing
Table 40. Nexus debug port timing®
Value
No. Symbol C Parameter Unit
Min Typ Max
1 tmeve ccC D MCKO cycle time 32 — — ns
2 | twoov | CC D |MCKO low to MDO data valid® — — 6 ns
3 | tuseov | CC D |MCKO low to MSEO data valid® — — 6 ns
4 | teytov | CC D |MCKO low to EVTO data valid® — — 6 ns
5 treye | CC D |TCK cycle time 640) — — | ns
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Electrical characteristics

PCSx

X

g

SCK Output

(CPOL=0) / \
SCK Output \
(CPOL=1) f

0N

—>

@

SOUT

Note: Numbers s

\< First Data

Last Data>/

hown reference Table 42.

Figure 30. DSPI classic SPItiming — Master, CPHA =1

SN @ J;
N5 T
(1)
\Z/
SCK Input /_\ @ I f
(CPOL=0) | J .
SCK Input | \ [_\_7/
(CPOL=1) L
First Data @?3 a Last D =
SOUT—{_ irst Data ) al E\T\ ast Data >< ;|>—
I \ W
SIN — First Data 7}< Data >< Last Data
\ / :
Note: Numbers shown reference Table 42.

Figure 31. DSPI classic SPI timing — Slave, CPHA =0
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Package characteristics

SPC560P44Lx, SPC560P50Lx

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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Revision history

SPC560P44Lx, SPC560P50Lx

Table 46.

Revision history (continued)

Date

Revision

Changes

07-Apr-2011

7
(cont'd)

SPC560P44Lx, SPC560P50Lx device configuration differences: Removed “temperature”
row (temperature information is provided in Order codes)

Updated SPC560P44Lx, SPC560P50Lx block diagram

Added SPC560P44Lx, SPC560P50Lx series block summary

Added Section 1.5 Feature details

Section 2.1, Package pinouts: removed alternate functions from pinout diagrams

Supply pins: updated descriptions of power supply pins (1.2 V)

System pins: updated table

Pin muxing: added rows “B[4]" and “B[5]

Section 3.3, Absolute maximum ratings: added voltage specifications to titles of Figure 5
and Figure 6; in Table 9, changed row “Vgg Ry / Digital Ground” to “Vgg / Device
Ground”; updated symbols -

Section 3.4, Recommended operating conditions: added voltage specifications to titles of
Figure 7 and Figure 8

Recommended operating conditions (5.0 V), and Recommended operating conditions
(3.3 V): changed row “Vgg ny / Digital Ground” to “Vgg / Device Ground”; updated
symbols N

Updated Section 3.5.1, Package thermal characteristics

Updated Section 3.6, Electromagnetic interference (EMI) characteristics

Section 3.8.1, Voltage regulator electrical characteristics: amended titles of Table 16 and
Table 19

Voltage regulator electrical characteristics (configuration without resistor on base) and
Voltage regulator electrical characteristics (configuration with resistor on base):
updated symbol and values for Vpp v REGCOR

Low voltage monitor electrical characteristics: Updated Vi vppok 1 Max value—was
1.15V;is 1.145 V -

Section 3.10, DC electrical characteristics: reorganized contents

Updated Section 3.10.1, NVUSRO register (includes adding
Section NVUSRO[OSCILLATOR_MARGIN] field description)

Supply current (5.0 V, NVUSRO[PAD3V5V] = 0): updated symbols

Corrected parameter descriptions in DC electrical characteristics (3.3 V,
NVUSRO[PAD3V5V] = 1):

- VoL_F—Wwas “Fast, high level output voltage”; is “Fast, low level output voltage”

— VoL sym—Wwas “Symmetric, high level output voltage”; is “Symmetric, low level output
voltage”

Supply current (3.3 V, NVUSRO[PAD3V5V] = 1): updated symbols

Main oscillator output electrical characteristics (5.0 V, NVUSRO[PAD3V5V] = 0): replaced
instances of EXTAL with XTAL

Main oscillator output electrical characteristics (3.3 V, NVUSRO[PAD3V5V] = 1): replaced
instances of EXTAL with XTAL

FMPLL electrical characteristics: replaced “PLLMRFM” with “FMPLL” in table title;
updated conditions; removed fg, row; updated frppi oyt Min value

ADC conversion characteristics: updated symbols; added row tapc py

Flash memory read access timing: added footnote to “Conditions” column

Section 3.16.1, Pad AC specifications: added Pad output delay diagram

In the range of figures “DSPI Classic SPI Timing — Master, CPHA = 0" to “DSPI PCS
Strobe (PCSS) Timing”: added note

Updated Order codes

Updated “Commercial product code structure” figure

Table 45: Added abbreviations “DUT”, “NPN”, and “RBW”
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