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Introduction

SPC56xP54x, SPC56xP60x

SPC56xP54x/SPC56xP60x is present on the market in two different options enabling
different features: Full-featured, and Airbag configuration. Table 3 shows the main
differences between the two versions.

Table 3. SPC56xP54x/SPC56xP60x device configuration difference

Feature FE;::::& i: d Full-featured Airbag
FlexCAN (controller area network) 3 2 2
CTU (cross triggering unit) Yes No
FlexRay Yes (64 message buffer) No
DSPI (deserial serial peripheral interface) modules 5 4
CRC (cyclic redundancy check) unit 2 1

1.4 Block diagram

Figure 1 shows a top-level block diagram of the SPC56xP54x/SPC56xP60x MCU. Table 4
summarizes the functions of the blocks.
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SPC56xP54x, SPC56xP60x Introduction

Figure 1. SPC56xP54x/SPC56xP60x block diagram
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Introduction SPC56xP54x, SPC56xP60x

1.5.9

1.5.10

1.5.11

1.5.12

18/105

e  Triangle wave modulation

e  Programmable modulation depth (x0.25% to +4% deviation from center frequency)
—  Programmable modulation frequency dependent on reference frequency

e  Self-clocked mode (SCM) operation

Main oscillator

The main oscillator provides these features:

e Input frequency range 4 MHz to 40 MHz

e  Crystal input mode or Oscillator input mode
e  PLL reference

Internal RC oscillator

This device has an RC ladder phase-shift oscillator. The architecture uses constant current
charging of a capacitor. The voltage at the capacitor is compared by the stable bandgap
reference voltage.

The RC Oscillator provides these features:

e Nominal frequency 16 MHz

e  16% variation over voltage and temperature after process trim

e Clock output of the RC oscillator serves as system clock source in case loss of lock or
loss of clock is detected by the PLL

e RC oscillator is used as the default system clock during startup

Periodic interrupt timer (PIT)

The PIT module implements these features:

e  Up to four general purpose interrupt timers

e  32-bit counter resolution

e  Clocked by system clock frequency

e Each channel can be used as trigger for a DMA request

System timer module (STM)

The STM module implements these features:

e  32-bit up counter with 8-bit prescaler

e  Four 32-bit compare channels

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

The STM module is replicated for each processor.

3
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SPC56xP54x, SPC56xP60x Introduction

The DSPI modules provide these features:
e  Full duplex, synchronous transfers
e  Master or slave operation
e  Programmable master bit rates
e  Programmable clock polarity and phase
e  End-of-transmission interrupt flag
e  Programmable transfer baud rate
e  Programmable data frames from 4 to 16 bits
e Up to 28 chip select lines available
— 8 eachon DSPI_0 and DSPI_1
— 4 eachonDSPI_2, DSPI_3, and DSPI_4
e 8 clock and transfer attributes registers
e Chip select strobe available as alternate function on one of the chip select pins for
deglitching
e  FIFOs for buffering up to 5 transfers on the transmit and receive side
¢  Queueing operation possible through use of the eDMA
e  General purpose I/O functionality on pins when not used for SPI

1.5.23 eTimer

Two eTimer modules are provided, each with six 16-bit general purpose up/down
timer/counter per module. The following features are implemented:

e Individual channel capability
—  Input capture trigger
—  Output compare
—  Double buffer (to capture rising edge and falling edge)
—  Separate prescaler for each counter
—  Selectable clock source
— 0 % to 100% pulse measurement
— Rotation direction flag (Quad decoder mode)
e  Maximum count rate
— Equals peripheral clock/2 — for external event counting
—  Equals peripheral clock — for internal clock counting
e  Cascadeable counters
e  Programmable count modulo
e  Quadrature decode capabilities
e  Counters can share available input pins
e Countonce or repeatedly
e Preloadable counters
e Pins available as GPIO when timer functionality not in use

3
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SPC56xP54x, SPC56xP60x

Package pinouts and signal descriptions

2.2

2.2.1

Figure 4. LQFP100 pinout (top view)(©

e o
83, °S
—— — > P —
2ENETE I BED , BrEN T CeNe s
a oo 880
EE R S R S -
oooooooooooooaooooooonoon
/ COONOULTONTONDONOUOTONT-—ODONO©
‘C_)mmmmmmmmmmcoooeococooooococoool\l\l\l\
NYE: B 75 PA[4]
PA[6] f 2 748 Vep 1EST
PD[1]d 3 73 PD[14]
PA[7] 4 72 b PC[14]
Pci4]d 5 71 b PC[13]
NER 70 b PO[12]
PC[51 4 7 691 Vpp ny FL
PA[5] ] 8 68 P Vss 1y FL
oul: B 67 b PD[13]
PC[31 g 10 66 P Vss 1v_cort
Vss_Lv_coro g 11 65B Vpp 1v_cor1
VDD_LV_COROE 1% LQFP100 gg g CA[3]
DD_HV_IO1 DD_HV_I02
VssHy 101 4 14 62 P Vss 1y j02
Poe) d 15 61 TDO
Vpp_nv_osc g 16 60 b TCK
R B 2
EXTAL d 19 57 PA[2]
RESET O 20 56 g PC[12]
pD[8] 21 55h PC[11]
PD[5] 22 54 p PD[11]
PD[6] 23 53 g PD[10]
Vss_Lv_cors 24 52 p PA[1]
Vbp_Lv_cors [ 25 51 PA[0]
ONODOT-—ANMTOONDODNDOTTNMITIWRONODNO
ANANNNOOOOOOOOMOOMS T 0
5 J [y )
ECCRENONO 5o 2 200hTooy §59
~~~~~~~ Z A= — == 00w
SN OPOO” S rT > s PoR s 335
;‘ ooa E‘Ip_n_u_n_ oz
3 1l
g £ 228
s 88
=

Pin descriptions

The following sections provide signal descriptions and related information about the
functionality and configuration of the SPC56xP54x/SPC56xP60x devices.

Power supply and reference voltage pins

Table 5 lists the power supply and reference voltage for the SPC56xP54x/SPC56xP60x

devices.
Table 5. Supply pins
Supply Pin
Symbol Description Lﬁ)I:)P Lﬁ&P I1-$6'?1F;
VREG control and power supply pins
BCTRL Voltage regulator external NPN Ballast base control pin ‘ 47 ‘ 69 ‘ 81

3

d. Availability of port pin alternate functions depends on product selection.
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SPC56xP54x, SPC56xP60x Package pinouts and signal descriptions

2. LQFP176 available only as development package.
In this pin there is an internal pull; refer to JTAGC chapter in the device reference manual for pull direction.
4. lts configuration can be set up by the PCR[108] register inside the SIU module. See SIUL chapter in the device reference

manual.
2.2.3 Pin muxing
Table 7 defines the pin list and muxing for the SPC56xP54x/SPC56xP60x devices relative
to Full-featured version.
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.
Pins marked as external interrupt capable can also be used to resume from STOP and
HALT mode.
SPC56xP54x/SPC56xP60x 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.
Table 7. Pin muxingm
Pad speed(® Pin
Pc.)rt PCR f:r:tci:::%g’ Functions Periaheral dirl.lcgion
pin ®) 5) SRC=0| Src=1 | LQFP | LQFP | LQFP
100 | 144 | 176(
Port A
ALTO GPIO[0] SIUL I/0
ALT1 ETC[0] eTimer_0 110
A[0] | PCRI0] ALT2 SCK_2 DSPI_2 110 Slow | Medium | 51 73 89
ALT3 F[0] FCCU (0]
— EIRQ[0] SIUL |
ALTO GPIO[1] SIUL 110
ALT1 ETC[1] eTimer 0 110
A[1] | PCR[1] ALT2 SOUT 2 DSPI_2 o Slow | Medium | 52 74 90
ALT3 F[1] FCcuU o}
— EIRQ[1] SIUL [
Kys DoclD18340 Rev 6 33/105




SPC56xP54x, SPC56xP60x

Package pinouts and signal descriptions

Table 7. Pin muxing(") (continued)

Pad speed(® Pin

'::;t |:IC0R f:r::%g;zzg’ Functions Peri;lheral dir(:.g):ion sre 2ol sre <1 LQFP | LQFP | LQFP

100 | 144 | 176(?
ALTO | GPIO[39] | SIUL 110
ALT1 — — —

C[7] | PCR[39] 252 DEBGG[?] SS_CM : Slow | Medium 9 15 23
— SIN.O | DSPIO |
— SIN.4 | DSPI 4 |
ALTO | GPIO[40] | SIUL 10

Ci8] | PCRI40] 2';; 221—1 Bgi:—l 8 Slow | Medium | 91 | 130 | 154
ALT3 CS6.0 | DSPIO 0
ALTO | GPIO[41] | SIUL e

Co] | PCR{41] 25; g:g—i BEE:—E I% Slow | Medium | 84 | 123 | 147
ALT3 _ — —
ALTO | GPIO[42] | SIUL e

CI10]| PCR{42] i‘g; gzi—i Bg:—i 8 Slow | Medium | 78 | 111 | 135
ALT3 — — —
ALTO | GPIO[43] | SIUL 110

CI11]| PCR43] /;ﬂ; ELZ[A'Z] e;gf;r—zo 'g) Slow | Medium | 55 | 80 | 9
ALT3 Cs0 3 | DSPI3 1o
ALTO | GPIO[44] | SIUL e

Cl12]| PCR{44] 23; zg[i] e;g;elr—zo 'g) Slow | Medium | 56 | 82 | 100
ALT3 Ccs13 | DSPI3 0
ALTO | GPIOM5] | SIUL e
ALT1 ETC[1] | eTimer 1 | 1O

C[13]| PCR[45] 255 B B B Slow | Medium | 71 101 | 125
— EXT_IN | CTUO |
— RXD  |FlexCAN_1 |
ALTO | GPIO[46] | SIUL 110

C[14]| PCR46] 23; EEICT[Z(;]R eg;"fg 'g) Slow | Medium | 72 | 103 | 127
ALT3 TXD |FlexCAN_1| O

IS72 DoclD18340 Rev 6 39/105




SPC56xP54x, SPC56xP60x

Package pinouts and signal descriptions

Table 7. Pin muxing(") (continued)

Pad speed(® Pin
Alternate . 1/0
Port PCR s (2), . Peripheral | . .
pin No. func’?;))n Functions 4 dlre(g)tlon sre 2ol sre <1 LQFP | LQFP | LQFP
100 | 144 | 176()
ALTO GPIO[55] SIUL 110
ALT1 CS3_1 DSPI_1 o)
D[7] | PCR[55] | ALT2 — — — Slow | Medium | 26 37 | 45
ALT3 CS4. 0 DSPI_0 o)
— SIN_3 DSPI_3 |
ALTO GPIO[56] S 110
ALT1 Cs2. 1 DSPI_1 o)
D[8] | PCR[56 v - s Medi 21 32 | 40
[8] 61 ALT2 RDY nexus_0 0 ow | Medium
ALT3 CS5_0 DSPI_0 o)
ALTO GPIO[57] SIuL 110
ALT1 — — —
D[9] | PCR[57 sl Medi 15 26 34
[9] BT A2 TXD | LINFlex_1 0 ow | Medium
ALT3 CS6_1 DSPI_1 o)
ALTO GPIO[58] sluL /0
D[10]| PCR[58] ALT1 N N o Slow | Medium | 53 76 92
ALT2 CS0_3 DSPI_3 110
ALT3 — — —
ALTO GPIO[59] sluL 110
ALT1 — — —
D[11]| PCR[59 s Medi 54 78 94
[ BT ALT2 Ccs13 | DSPI3 0 ow | Medium
ALT3 SCK_3 DSPI_3 110
ALTO GPIO[60] SIUL 110
ALT1 — — —
D[12]| PCR[60] | ALT2 — — — Slow | Medium | 70 99 | 123
ALT3 CS7._1 DSPI_1
— RXD LINFlex_1 |
ALTO GPIO[61] sIuL /0
ALT1 — — —
D[13]| PCR[61 sl Medi 67 95 | 119
(3] CL NN cs2.3 | DSPL3 0 ow | Medium
ALT3 SOUT 3 | DSPI_3 o)
ALTO GPIO[62] SIUL 110
ALT1 — — —
D[14]| PCR[62] | ALT2 CS3 3 DSPI_3 o) Slow | Medium | 73 | 105 | 129
ALT3 — — —
— SIN_3 DSPI_3 |
ALTO GPIO[63] S
ALT1 — —
D[15]| PCR[63] | ALT2 — — Input Only| — — 41 58 66
ALT3 — —
— AN[20] ADC_0
oC ev
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Package pinouts and signal descriptions SPC56xP54x, SPC56xP60x

Table 7. Pin muxing(") (continued)

Pad speed(® Pin
Port| PCR f:‘r:::iggzzg’ Functions Periaheral dirl.lcgion
pin | No. @) ®  |src=0| SRC=1 | LQFP | LQFP | LQFP
100 | 144 | 176"
Port E
ALTO GPIO[64] SIuL
ALT1 — —
E[0] | PCR[64] | ALT2 — — Input Only| — — 46 68 80
ALT3 — —
— AN[21] ADC_0
ALTO GPIO[65] SIUL
ALT1 — —
E[1] | PCR[65] | ALT2 — — Input Only| — — 27 39 47
ALT3 — —
— AN[4] ADC 0
ALTO GPIO[66] SIuL
ALT1 — —
E[2] | PCR[66] | ALT2 — — Input Only| — — 32 49 57
ALT3 — —
— AN[5] ADC_0
ALTO GPIO[67] SIUL
ALT1 — —
E[3] | PCR[67] | ALT2 — — Input Only| — — — 40 48
ALT3 — —
— AN[6] ADC 0
ALTO GPIO[68] SIUL
ALT1 — —
E[4] | PCR[68] | ALT2 — — Input Only| — — — 42 50
ALT3 — —
— AN[7] ADC_0
ALTO GPIO[69] SIUL
ALT1 — —
E[5] | PCR[69] | ALT2 — — Input Only| — — — 44 52
ALT3 — —
— AN[8] ADC 0
ALTO GPIO[70] SIUL
ALT1 — —
E[6] | PCR[70] | ALT2 — — Input Only| — — — 46 54
ALT3 — —
— AN[9] ADC_0
42/105 DoclD18340 Rev 6 ‘Yl




SPC56xP54x, SPC56xP60x Package pinouts and signal descriptions

Table 7. Pin muxing(") (continued)

Pad speed(® Pin
Port| PCR f:‘r:::i::z:g’ Functions Periaheral dir(ilcgion
pin | No. @) ®  |src=0| SRC=1 | LQFP | LQFP | LQFP
100 | 144 | 176()
ALTO GPIO[71] SIUL
ALT1 — —
E[7] | PCR[71] | ALT2 — — Input Only| — — — 48 56
ALT3 — —
— AN[10] ADC_0
ALTO GPIO[72] SIUL
ALT1 — —
E[8] | PCR[72] | ALT2 — — Input Only| — — — 59 67
ALT3 — —
— AN[22] ADC 0
ALTO GPIO[73] SIUL
ALT1 — —
E[9] | PCR[73] | ALT2 — — Input Only| — — — 61 69
ALT3 — —
— AN[23] ADC 0
ALTO GPIO[74] SIUL
ALT1 — —
E[10]| PCR[74] | ALT2 — — Input Only| — — — 63 75
ALT3 — —
— AN[24] ADC_0
ALTO GPIO[75] SIUL
ALT1 — —
E[11]| PCR[75] | ALT2 — — Input Only| — — — 65 77
ALT3 — —
— AN[25] ADC 0
ALTO GPIO[76] SIUL
ALT1 — —
E[12]| PCR[76] | ALT2 — — Input Only| — — — 67 79
ALT3 — —
— AN[26] ADC_0
ALTO GPIO[77] SIUL 1/0
ALT1 SCK_3 DSPI_3 /0
E[13]| PCR[77] | ALT2 — — — Slow | Medium | — 117 | 141
ALT3 — — —
— EIRQ[25] SIuL |
ALTO GPIO[78] SIUL /0
ALT1 SOUT 3 | DSPI_3 0
E[14]| PCR[78] | ALT2 — — — Slow | Medium | — 19 | 143
ALT3 — — —
— EIRQ[26] SIUL I
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SPC56xP54x, SPC56xP60x

Package pinouts and signal descriptions

Table 7. Pin muxing(") (continued)

Port
pin

PCR
No.

Alternate

function(®:
(3)

Functions

Peripheral
4

/10

direction
(5)

Pad speed(®

Pin

SRC=0

SRC =1

LQFP
100

LQFP
144

LQFP
176(7)

G[8]

PCR[104]

ALTO
ALT1
ALT2
ALT3

GPIO[104]

CS3_ 4

SIUL

DSPI_4

I/0

Slow

Medium

81

97

G[9]

PCR[105]

ALTO
ALT1
ALT2
ALT3

GPIO[105]

RXD

SIUL

FlexCAN_1

Slow

Medium

79

95

G[10]

PCRI[106]

ALTO
ALT1
ALT2
ALT3

GPIO[106]

TXD

SIUL

FlexCAN_1

Slow

Medium

77

93

G[11]

PCR[107]

ALTO
ALT1
ALT2
ALT3

GPIO[107]

SIUL

Slow

Medium

75

91

. This table concerns Enhanced Full-featured version. Please refer to “SPC56xP54x/SPC56xP60x device configuration
difference” table for difference between Enhanced Full-featured, Full-featured, and Airbag configuration.

2. ALTO is the primary (default) function for each port after reset.

3. Alternate functions are chosen by setting the values of the PCR[PA] bitfields inside the SIU module.

PCR[PA] = 00 — ALTO; PCR[PA] = 01 — ALT1; PCR[PA] = 10 — ALT2; PCR[PA] = 11 — ALT3. This is intended to select
the output functions; to use one of the input-only functions, the PCR[IBE] bit must be written to ‘1’, regardless of the values
selected in the PCR[PA] bitfields. For this reason, the value corresponding to an input only function is reported as “—”.

Module included on the MCU.

. Multiple inputs are routed to all respective modules internally. The input of some modules must be configured by setting the
values of the PSMI[PADSELX] bitfields inside the SIUL module.

Programmable via the SRC (Slew Rate Control) bits in the respective Pad Configuration Register.
LQFP176 available only as development package.

8. Weak pull down during reset.

3
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Electrical characteristics SPC56xP54x, SPC56xP60x

Table 9. Absolute maximum ratings“) (continued)

Symbol Parameter Conditions Min Max(? Unit

Absolute sum of all injected input
inusum SR | currents during overload condition - 50 50 mA

Low voltage static current sink
IVDD_LV SR through VDD_LV — — 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.

The difference between each couple of voltage supplies must be less than 300 mV, |Vpp nyv 1oy = Vbp_Hv_jox | <300 mV.
4. Guaranteed by device validation.

Minimum value of TVpp must be guaranteed until Vpp py reg reaches 2.6 V (maximum value of Vpogrp).

Figure 5 shows the constraints of the different power supplies.

Figure 5. Power supplies constraints

VDD_HV_xxx

6.0V

i
0.3V i VDD_HV_IOx

Dav elov

The SPC56xP54x/SPC56xP60x supply architecture provides an ADC supply that is
managed independently of standard Vpp ny supply. Figure 6 shows the constraints of the
ADC power supply. B

3
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SPC56xP54x, SPC56xP60x

Electrical characteristics

Figure 6. Independent ADC supply(®)

VDD_HV_AD
6.0V
-0.3V | VDD_HV_REG
0.3V 2.7V 5.ov
3.4 Recommended operating conditions
Table 10. Recommended operating conditions (5.0 V)
Symbol Parameter Conditions Min Max(") Unit
Vss_hv SR | Digital ground — 0 0 \
5.0 V input/output suppl
Voo v iox? SR voltage putioutput supply — 45 55 Vv
Vss Hv 10x SR | Input/output ground voltage — 0 0 \Y,
— 4.5 55
Vv SR 5.0 V code and data flash el Vv
DD_HV_FL elative to
memory supply voltage vV Vbop Hv_1ox— 0.1 | Vpp Hv jox + 0.1
DD_HV_IOx
Code and data flash
Vss_Hv_FL SR memory ground - 0 0 v
— 4.5 55
Vv SR 5.0 V crystal oscillator Vv
DD_HV_0OSC i Relative to
amplifier supply voltage v Vop_nv 10x= 0.1 | Vop_hv jox * 0.1
DD_HV_IOx
5.0 V crystal oscillator
Vss_Hv_osc SR amplifier reference voltage - 0 0 v
e. Device design targets the removal of this conditions. To be confirmed by design during device validation.
IS73 DoclD18340 Rev 6 51/105




Electrical characteristics SPC56xP54x, SPC56xP60x

Table 13. Thermal characteristics for 100-pin LQFP

Symbol Parameter Conditions Typical value | Unit
Rosn D | Thermal resista.nce“j)unction-to-ambient, Single layer board—1s 47.3 ciw
D |natural convection Four layer board—2s2p 35.6 °C/W

ReJs D | Thermal resistance junction-to-board(®) Four layer board—2s2p 19.1 °C/IW
ReJctop D | Thermal resistance junction-to-case (top)(3) Single layer board—1s 9.1 °C/W
Y5 D |Junction-to-board, natural convectiont®) Operating conditions 19.1 °C/wW
Y D |Junction-to-case, natural convection(® Operating conditions 1.1 °C/W

1. Junction-to-ambient thermal resistance determined per JEDEC JESD51-7. Thermal test board meets JEDEC specification
for this package.

2. Junction-to-board thermal resistance determined per JEDEC JESD51-8. Thermal test board meets JEDEC specification for
the specified package.

3. Junction-to-case at the top of the package determined using MIL-STD 883 Method 1012.1. The cold plate temperature is
used for the case temperature. Reported value includes the thermal resistance of the interface layer.

4. Thermal characterization parameter indicating the temperature difference between the board and the junction temperature
per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is written as Psi-JB.

5. Thermal characterization parameter indicating the temperature difference between the case and the junction temperature
per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is written as Psi-JC.

3.5.1

56/105

General notes for specifications at maximum junction temperature

An estimation of the chip junction temperature, T, can be obtained from Equation 1:

Equation 1 TJ = TA + (RGJA X PD)

where:

Ta= ambient temperature for the package (°C)

Rg,a= junction to ambient thermal resistance (°C/W)

Pp= power dissipation in the package (W)
The junction to ambient thermal resistance is an industry standard value that provides a
quick and easy estimation of thermal performance. Unfortunately, there are two values in
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 Ry = Rgjc + Ryca
where:
Rgya = junction to ambient thermal resistance (°C/W)
Rgyc= junction to case thermal resistance (°C/W)
Rgca= case to ambient thermal resistance (°C/W)
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Table 23. Supply current (3.3 V, NVUSRO[PAD3V5V]=1)

Value
Symbol Parameter Conditions Unit
Typ | Max
Vbp_Lv_CORE
externally forced at
RUN — Maximum Mode(") 1.3V 64 MHz| 90 | 120
ADC Freq = 32 MHz
PLL Freq = 64 MHz
16 MHz | 21 37
T _ .
RUN PIatE<2))rm consumption, 40 MHz | 35 55
single core
VDD LV CORE 64 MHz 48 72
externally forcedt0 1.3V | 16 MHz| 24 | 41
| RUN - Pl?gorm consumption, 40 MHz | 42 64
DD_LV_CORE dual core
64 MHz | 58 85
Vbb_Lv_CORE
supply | RUN — Maximum Mode(®) externally forced at 64 MHz| 85 | 113
upply 13V mA
current
Vbb_Lv_CORE
P HALT Mode®) externally forced at — 55 | 15
1.3V
Vbb_Lv_CORE
STOP Mode(®) externally forced at — 45 | 13
1.3V
Flash memory supply current Vv at3.3V . - 14
during read DD_HV_FL <%=
IbD_FLASH D Flash memory supply current
during erase operation on 1 Vop Hv FLat3.3V — — 42
flash memory module
| T ADC supply current — Vpp Hv Ap at3.3V . 3 4
DD_ADC Maximum Mode ADC Freq = 16 MHz
Ipb_osc T OSC supply current Vpp osc at3.3Vv 8MHz | 24 3

1. Maximum mode configuration: Code fetched from Flash executed by dual core, SIUL, PIT, ADC_0, eTimer_0/1,
LINFlex_0/1, STM, INTC_0/1, DSPI_0/1/2/3/4, FlexCAN_0/1, FlexRay (static consumption), CRC_0/1, FCCU, SRAM
enabled. I/O supply current excluded.

on, PLL64MHz OFF (except for code running at 64 MHz).

Code is performing continuous data transfer from Flash to RAM.

PLL64MHz OFF (except for code running at 64 MHz).

Code is performing continuous data transfer from Flash to RAM.

RAM, Code and Data Flash powered, code fetched from Flash executed by single core, all peripherals gated; IRC16MHz

RAM, Code and Data Flash powered, code fetched from Flash executed by dual core, all peripherals gated; IRC16MHz on,

Maximum mode configuration: Code fetched from RAM executed by dual core, SIUL, PIT, ADC_0, eTimer_0/1,

LINFlex_0/1, STM, INTC_0/1, DSPI_0/1/2/3/4, FlexCAN_0/1, FlexRay (static consumption), CRC_0/1, FCCU, SRAM
enabled. I/O supply current excluded.

HALT mode configuration, only for the “P” classification: Code Flash memory in low power mode, data Flash memory in

power down mode, OSC/PLL are OFF, FIRC is ON, Core clock gated, all peripherals are disabled.

are OFF, FIRC is ON, Core clock gated, all peripherals are disabled.
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3.11.3 I/0 pad current specification
The 1/O pads are distributed across the 1/0 supply segment. Each 1/O supply segment is
associated to a Vpp/Vgg supply pair as described in Table 25.
Table 25. 1/0 supply segment
Supply segment
Package
1 2 3 4 5 6 7
Ca pin23 — pin39 — pin58 — pin73 — pin92 — pin128 —
LQFP144 | ping —pin20 | " 59 pin55 pinG8 pin89 pin125 pin5
pin15 — pin27 — pind1 — pin51 — pin64 — . o .
LQFP100 pin26 pin38 pind6 pin61 pings | PIN89—pin10
Table 26. 1/0 consumption
Value
Symbol C Parameter Conditions(" Unit
Min | Typ | Max
Vpp=5.0V £ 10%,
Dynamic I/O current PRB3V5V =0 - - 20
lswrsiw® |CC| D |for SLOW C_=25pF mA
configuration Vpp=33V10%, | _ | _ | 46
PAD3V5V =1
Vpp=5.0V £ 10%,
2 Dynamic I/O current pRB3V5V =0 - - 29
lSWTMED CC| D |for MEDIUM CL =25 pF mA
configuration Vpp=33V10%, | _ | _ | 47
PAD3V5V =1
Vpp=5.0V £ 10%,
Dynamic I/O current PRBBVSV =0 - — | 10
lswrrsT® |CC|D |for FAST C_=25pF mA
configuration Vpp=33V10%, | _ | _ | g5
PAD3V5V =1
C_=25pF, 2 MHz — — 2.3
= 0,
Cy = 25 pF, 4 MHz \4233\/55'3\2 5 0%, T — 32
Root medium square C. = 100 pF, 2 MHz — — 6.6
Irmsstw | CC| D |1/O current for SLOW mA
configuration CL =25 pF, 2 MHz — | — |16
= [)
CL=25pF 4MHz | J00= 93 V= 10% M1
C_ =100 pF, 2 MHz — — 4.7
C_=25pF, 13 MHz — — 6.6
Vpp=5.0V £ 10%
C_=25pF, 40 MHz | PD . | — | — [ 134
Root medium square PAD3V5V =0
| cclo I/O current for C_ =100 pF, 13 MHz — — | 183 A
RMSMED ME?IUM{ C, = 25 pF, 13 MHz _ _ 5
contiguration = o,
C| =25 pF, 40 MHz \13/233\?5\3/\: f 0% T — e
C_ =100 pF, 13 MHz — — 11
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Table 26. 1/0 consumption (continued)

Value
Symbol Cc Parameter Conditions(") Unit
Min | Typ | Max
C_ =25 pF, 40 MHz — — 22
_ Vpp=5.0V = 10%, _ _
C_ =25 pF, 64 MHz PAD3V5Y = 0 33
Root medium square C_ = 100 pF, 40 MHz — — 56
Irmsest  |CC| D [I/O current for FAST mA
configuration C_ =25 pF, 40 MHz — | — | 14
_ Vpp=3.3V + 10%,
C_ =25 pF, 64 MHz PAD3V5Y = 1 — — 20
C_ =100 pF, 40 MHz — — 35
Sum of all the static |Vpp=5.0V + 10%, PAD3V5V =0 — — 70
laveseg | SR| D [I/O current within a mA
supply segment Vpp =3.3V £+ 10%, PAD3V5V = 1 — — 65

1. Vpp=33V£10%/5.0V +10%, Ty =—40to 125 °C, unless otherwise specified.

2. Stated maximum values represent peak consumption that lasts only a few ns during I/O transition.

3.12 Main oscillator electrical characteristics
The SPC56xP54x/SPC56xP60x provides an oscillator/resonator driver.

Table 27. Main oscillator electrical characteristics (5.0 V, NVUSRO[PAD3V5V]=0)

Symbol Parameter Min Max Unit

fosc SR | Oscillator frequency 4 40 MHz

Im P | Transconductance 6.5 25 mA/N
Vosc T | Oscillation amplitude on EXTAL pin 1 — \
toscsu T | Start-up time(1)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 EXTAL.

Table 28. Main oscillator electrical characteristics (3.3 V, NVUSRO[PAD3V5V]=1)

Symbol Parameter Min Max Unit

fosc SR | Oscillator frequency 4 40 MHz

Im P | Transconductance 4 20 mA/N
Vosc T | Oscillation amplitude on EXTAL pin 1 — \Y,
toscsy | T |Start-up time(1)(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 EXTAL.

3
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Table 29. Input clock characteristics

Symbol Parameter Min Typ Max | Unit
fosc SR | Oscillator frequency 4 — 40 MHz
foLk SR | Frequency in bypass — — 64 MHz
troLk SR | Riseffall time in bypass — — 1 ns
toc SR | Duty cycle 47.5 50 52.5 %

3.13 FMPLL electrical characteristics
Table 30. PLLMRFM electrical specifications (Vppp . =1.08 Vt0 1.32 V, Vgg = Vggp L. =0V,
TA = TL to TH)
Value
Symbol Parameter Conditions Unit
min max
fref_crystal D |PLL reference frequency range(") Crystal reference 4 40 MHz
ref_ext
. Phase detector input frequency range .
foiL_in D (after pre-divider) 4 16 MHz
fempLLout| D | Clock frequency range in normal mode — 4 120 MHz
Measured using
fEREE P | Free running frequency clock division — 20 150 MHz
typically /16
fsys On-chip PLL frequency — 16 64 MHz
teye System clock period — — 1/ fsys ns
Lower limit 1.6 3.7
fLore D |Loss of reference frequency window(?) MHz
fLorH Upper limit 24 56
fscm D |Self-clocked mode frequency(®)*) — 20 150 MHz
Short-term jitter(®) fsys maximum —4 4 % foLkouT
CLKOUT fpLLn = 16 MHz
Cyrrer | T Per'?g) ©1.716) Long-term jitter (avg. | (resonator), . 10 ns
Jitter=MEENE over 2 ms interval) foLLcLk at 64 MHz,
4000 cycles
ol D |PLL lock time (1) (11) — — 200 us
tyc D | Duty cycle of reference — 40 60 %
fLck D |Frequency LOCK range — -6 6 % fsys
fuL D |Frequency un-LOCK range — -18 18 % fsys
fos Center spread +0.25 | +4.0(12
D |Modulation Depth Yofsys
fbs Down Spread -0.5 -8.0
fmob D |Modulation frequency('3) — — 70 kHz
1. Considering operation with PLL not bypassed.
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3.15.2 ADC conversion characteristics
Table 32. ADC conversion characteristics
Value
Symbol Parameter Conditions(!) Unit
Min Typ Max
i 2) _ Vss Hv AD | __ | Vss Hv AD
Vinan | SR | Analog input voltage " 0.3 103 \%
ADC Clock frequency
(depends on ADC
fox | SR |configuration) — 3@ — 60 MHz
(The duty cycle depends on
AD_clk® frequency)
fs SR | Sampling frequency — — — 1.53 MHz
fADC =20 MHZ,
INPSAMP = 3 125 - - ns
tADC S D Sample tlme(5)
- fADC =9 MHz, - o 28.2 s
INPSAMP = 255 ' H
= (7)
. i (6) fADC = 20 MHZz'"/, _ -
taoc ¢ | P |Conversion time INPCMP = 1 0.650 us
CS(g) D ADC |r1put sampling . . . 25 oF
capacitance
Cp1(8) ADC input pin capacitance 1 — — — 3 pF
sz(g) ADC input pin capacitance 2 — — — 1 pF
Cp3(8) ADC input pin capacitance 3 — — — 1 pF
®) Internal resistance of analog | VDD_Hv_AD =5V +10% — — 0.6 kQ
Rsw1 D
source VDD_HV_AD =3.3V+10% —_— —_— 3 kQ
(8) Internal resistance of analog Vpp_Hv_ap =5V £10% — — 2.15 kQ
Rsw2 D
source VDD_HV_AD =3.3V +10% —_ —_ 3.6 kQ
RAD(8) D Internal resistance of analog o . . 2 KO
source
Current injection on one ADC
e input, different from the _ .
liNy T |Input current injection converted one. Remains 5 5 mA
within TUE spec.
INL P | Integral Non Linearity No overload — 1.5 — LSB
DNL P | Differential Non Linearity No overload -1.0 — 1.0 LSB
OFS T | Offset error — — 11 — LSB
GNE T | Gain error — — 11 — LSB
TUE | p |Total unadusted error 16 precision channels 25 | — 25 |LSB
without current injection
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Revision history

Table 44 summarizes revisions to this document.

Table 44. Document revision history

Date Revision Substantive changes
21-Dec-2010 1 Initial release

In the Feature list:
Revised the first bullet.
Changed “Up to 82 GPIO” to “Up to 80 GPIO”
Changed “and 82 GPIO” to “and 49 GPIO”
Changed “FlexRay module® to “1 FlexRay™ module”.

Added Section 1.5: Feature details

Table 4: SPC56xP54x/SPC56xP60x series block summary, added
FlexRay entry.

In the “LQFP176 pinout (top view)” figure:

— Pin 104 now is TDI, was PB[5]

— Pin 107 now is TDO, was PB[4]

— Pin 71 now is NC, was OKOUT

— Pin 72 now is NC, was OKOUT_B

— Pin 87 now is NC, was NBYPASS_HV

— Pin 88 now is NC, was IPP_LIVI_B_VDDIO

Table 7: Pin muxing:
PB[6] was clk_out_div5, is now clk_out_div256
Removed PB[4] and PB[5] rows
In the A[3] row, changed ABS[2] to ABS[1]

Section 3.11: DC electrical characteristics, added “Peripherals supply

18-Oct-2011 2 current (5 V and 3.3 V)’ table

Table 14: EMI testing specifications, removed all references to SAE

Replaced both Table 12: Thermal characteristics for 144-pin LQFP and
Table 13: Thermal characteristics for 100-pin LQFP

Table 30: PLLMRFM electrical specifications (Vppp ; = 1.08 V to
1.32 V, Vgg=Vggp . =0V, TA = TL to TH), changed the max value
of fgys from 120 to 64

Table 33: Program and erase specifications:
Removed all TBC
changed the initial max value of Tgkprg (Code Flash) from 3.3 to
6.6s
changed the max value of Tgkprg (Data Flash) from 1.9t0 4.1 s
changed the max value of Ty p0gram (Data Flash) from 300 to 500 ps
Added tggrT row

Table 17: Voltage regulator electrical characteristics, updated
Vbbp_Lv_REGCOR Values

Updated Table 18: Low voltage monitor electrical characteristics

Updated Table 21: Supply current (5.0 V, NVUSRO[PAD3V5V]=0) and
Table 23: Supply current (3.3 V, NVUSRO[PAD3V5V]=1)

Removed “NVUSRO[OSCILLATOR_MARGIN] field description”
section.

Removed orderable parts tables.
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