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SPC56xP54x, SPC56xP60x Introduction

Table 2. SPC56xP54x/SPC56xP60x device comparison (continued)

Feature SPC560P54 SPC560P60 SPC56AP54 SPC56AP60
Enhanced DMA (direct memory 16
access) channels
FlexRay Yes (64 message buffer)
FlexCAN (controller area network) 3102
Safety port Yes (via third FlexCAN module)
FCCU (fault collection and control unit) Yes®)
CTU (cross triggering unit) Yes
eTimer channels 2x6
FlexPWM (pulse-width modulation) No
channels
Analog-to-digital converters (ADC) One (10-bit, 27-channel)®
LINFlex modules 2 (1 x Master/Slave, 1 x Master onIy)(5)
DSPI (deserial serial peripheral 5(6)
interface) modules
CRC (cyclic redundancy check) units 2N
JTAG interface Yes
Nexus port controller (NPC) Yes (Level 2+)@)
Digital power supply(g) 3.3 Vor 5 V single supply with external transistor
Analog power supply 33Vorb5V
Supply
Internal RC oscillator 16 MHz
External crystal oscillator 4-40 MHz
LQFP100
LQFP100 Q
Packages LQFP144 LQFP144
LQFP176(10)
Temperature Standard ambient —-40to 125 °C
temperature
1. Each FlexCAN module has 32 message buffers.
2. One FlexCAN module can act as a Safety Port with a bit rate as high as 7.5 Mbit/s.
3. Enhanced FCCU version.
4. Same amount of ADC channels as on SPC560P44/50 not considering the internally connected ones. 26 channels on

LQFP144 and 16 channels on LQFP100.

LinFlex_1 is Master Only.

Increased number of CS for DSPI_1.

Upgraded specification with addition of 8-bits polynomial (CRC-8 VDA CAN) support and 3rd context.

Improved debugging capability with data trace capability and increased Nexus throughput available on emulation package.

3.3 Vrange and 5 V range correspond to different orderable parts.

S © ® N oo

0. Software development package only. Not available for production.
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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

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 Package pinouts and signal descriptions

2.1 Package pinouts

The LQFP pinouts are shown in the following figures.

Figure 2. LQFP176 pinout (top view)®
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b. Software development package only. Not available for production.
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Package pinouts and signal descriptions SPC56xP54x, SPC56xP60x

Table 5. Supply pins (continued)

Supply Pin

LQFP | LQFP | LQFP

Symbol Description 100 144 | 176

Vbp_Hv_RreG (3:3 Vor

5.0 V) Voltage regulator supply voltage 50 72 86

1.2 V decoupling®® pins for core logic supply and voltage
Vbp_Lv_REGCOR regulator feedback. Decoupling capacitor must be connected 48 70 82
between this pins and Vgs |v RegcOR.

12V decoupling(z) pins for core logic GND and voltage regulator
Vss Lv REGCOR feedback. Decoupling capacitor must be connected between this 49 7 85

pins and Vpp_|v_REGCOR.

ADCO reference and supply voltage

Vbp_Hv_AD ADC supply and high reference voltage 39 56 64

Vss_Hv_AD ADC ground and low reference voltage 40 57 65

Power supply pins (3.3 V or 5.0 V)

Vbp_Hv 100 Input/Output supply voltage — 6 14
Vss Hv_100 Input/Output ground — 7 15
Vbp_Hv 101 Input/Output supply voltage 13 21 29
Vss_Hv_101 Input/Output ground 14 22 30
Vbp_Hv 102 Input/Output supply voltage 63 91 115
Vss Hv 102 Input/Output ground 62 90 114
Vbp Hv 103 Input/Output supply voltage 87 126 150
Vss Hv 103 Input/Output ground 88 127 151
Vbp_Hv 104 Input/Output supply voltage — — 169
Vss Hv_104 Input/Output ground — — 170
Vbp_Hv 105 Input/Output supply voltage — — 5
Vss Hv 105 Input/Output ground — — 6
Vbp_Hv 106 Input/Output supply voltage — — 108
Vss Hv 106 Input/Output ground — — 109
Vbp_Hv_FL Code and data flash supply voltage 69 97 121
Vss Hv_FL Code and data flash supply ground 68 96 120
Vbp_Hv_osc Crystal oscillator amplifier supply voltage 16 27 35
Vss Hv osc Crystal oscillator amplifier ground 17 28 36

Power supply pins (1.2 V)

1.2 V Decoupling pins for core logic supply. Decoupling capacitor
Vbb_Lv_coRro must be connected between these pins and the nearest 12 18 26

Vss_Lv_coro Pin.

3
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SPC56xP54x, SPC56xP60x Package pinouts and signal descriptions

Table 5. Supply pins (continued)

Supply Pin

LQFP | LQFP | LQFP

Symbol Description 100 144 | 176

1.2 V Decoupling pins for core logic GND. Decoupling capacitor
Vss Lv_coro must be connected between these pins and the nearest 11 17 25

Vbp_Lv_coro PN,

1.2 V Decoupling pins for core logic supply. Decoupling capacitor
Vbp_Lv_COoR1 must be connected between these pins and the nearest 65 93 17

Vss Lv_cor1 Pin.

1.2 V Decoupling pins for core logic GND. Decoupling capacitor
Vss Lv_COR1 must be connected between these pins and the nearest 66 94 118

Vbp_Lv_cor1 Pin.

1.2 V Decoupling pins for core logic supply. Decoupling capacitor
Vbp_Lv_CcoR2 must be connected between these pins and the nearest 92 131 155

Vss_Lv_cor2 pin.

1.2 V Decoupling pins for core logic GND. Decoupling capacitor
Vss Lv_cor? must be connected between these pins and the nearest 93 132 156

Vpbp_Lv_cor 2 Pin.

1.2 V Decoupling pins for core logic supply. Decoupling capacitor
Vbp_Lv_COR3 must be connected between these pins and the nearest 25 36 44

Vss_Lv_coRrs pin.

1.2 V Decoupling pins for core logic GND. Decoupling capacitor
Vss Lv_CoR3 must be connected between these pins and the nearest 24 35 43

Vpbp_Lv_coR 3 Pin.

1. LQFP176 available only as development package.

2. See datasheet Voltage Regulator Electrical Characteristics section for more details.

2.2.2 System pins

Table 6 and Table 7 contain information on pin functions for the SPC56xP54x/SPC56xP60x
devices. The pins listed in Table 6 are single-function pins. The pins shown in Table 7 are
multi-function pins, programmable via their respective Pad Configuration Register (PCR)

values.
Table 6. System pins
Pad Speed“) Pin
Symbol Description Direction srC=0 | sre=t LQFP | LQFP | LQFP
100 | 144 |176
Dedicated pins
MDOO Nexus Message Data Output—line 0 Og;ﬁ);t Fast — 9 17
MDO4 Nexus Message Data Output—Iline 4 Og;ﬁ’;t Fast — — 7

3
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Package pinouts and signal descriptions

SPC56xP54x, SPC56xP60x

Table 6. System pins (continued)

Pad Speed(") Pin
Symbol Description Direction Sre=0 | sRE=1 LQFP | LQFP | LQFP
100 | 144 | 17602
. Output
MDO5 Nexus Message Data Output—line 5 Only Fast — — 8
MDO6 Nexus Message Data Output—Iine 6 Og;?;t Fast — — 9
. Output
MDO7 Nexus Message Data Output—line 7 Only Fast — — 110
MDO8 Nexus Message Data Output—line 8 Og;ﬁ);t Fast — — 111
MDO9 Nexus Message Data Output—Iine 9 Og;?;t Fast — — 112
MDO10 Nexus Message Data Output—Iine 10 Og;?;t Fast — — 166
MDO11 Nexus Message Data Output—Iline 11 Og;ﬁ);t Fast — — 171
Output
RDY Nexus ready output Only — — — — 172
NMI Non-Maskable Interrupt Input Only — — 1 1 1
Analog output of the oscillator amplifier
XTAL circuit. Needs to be grounded if oscillator is — — — 18 29 37
used in bypass mode.
Analog input of the oscillator amplifier
circuit, when the oscillator is not in bypass
EXTAL mode. — — — 19 30 38
Analog input for the clock generator when
the oscillator is in bypass mode.
TMSE) JTAG state machine control Input Only — — 59 87 105
TCcK®) JTAG clock InputOnly | — — 60 88 106
TDI®) JTAG data input InputOnly | — — 58 86 104
TDO®) JTAG data output Og;‘l’;t — — 61 | 89 | 107
Reset pin
Bidirectional reset with Schmitt trigger Bidirecti
RESET® characteristics and ! Irzlc o0 I Medium| — 20 31 39
noise filter
Test pin
Pin for testing purpose only. To be tied to . . .
Vpp TEST ground in normal operating mode. 74 107 131
Pin for testing purpose only. To be tied to . . .
VREG_BYPASS ground in normal operating mode. 34 51 59

1. SRC values refer to the value assigned to the Slew Rate Control bits of the pad configuration register.
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SPC56xP54x, SPC56xP60x

Electrical characteristics

3.3 Absolute maximum ratings
Table 9. Absolute maximum ratings(!)
Symbol Parameter Conditions Min Max(? Unit
Vss_nv SR | Digital ground — 0 0 \Y
3.3V /5.0 V input/output supply
VDD_HV_IOx(s) SR | voltage with respect to ground — -0.3 6.0 \Y
(Vss_Hv)
Input/output ground voltage with . B
Vss_Hv_iox | SR respect to ground (Vss py) 01 0.1 v
3.3V /5.0 V code and data flash — -0.3 6.0
Vpp Hv FL | SR | memory supply voltage with respect | Rgjative to 03 Vob_Hv_10x* \%
to ground (VSS_HV) VDD HV 10x ’ 0.3
Code and data flash memory ground
Vss v L | SR | i respect to ground (Vsg py) - 04 0.1 v
3.3V /5.0 V crystal oscillator — 0.3 6.0
Vbp Hv osc | SR |amplifier supply voltage with respect | Relative to 03 Vbp_hv 1ox * \%
to ground (Vss hy) VDD HY 1ox : 0.3
3.3V /5.0 V crystal oscillator
Vss Hv osc | SR |amplifier reference voltage with — -0.1 0.1 \Y,
respect to ground (Vss hy)
3.3V /5.0 V voltage regulator supply - -03 6.0
Vbp Hv Reg | SR | voltage with respect to ground Relative to 03 Vbb_Hv_ 10x* \
(Vss_nv) Vbp_Hv_iox ' 0.3
. VDD_Hv_REG 03 Vbb_HV_REG
3.3V /5.0 VADC supply and high <27V ' +0.3
Vob Hv ap | SR | reference voltage with respect to \Y,
ground (V. ) Vbb_Hv_REG _
SS_HV STV 0.3 6.0
ADC ground and low reference
Vss v Ap | SR |voltage with respect to ground — -0.1 0.1 \Y
(Vss Hv)
Slope characteristics on all Vpp 500 x 103 V/s
TVpp SR | during power up(4) with respect to — 3.00 05 C/
ground (Vss_ny) (0.5 [V/us])
Voltage on any pin with respect to - 0.3 6.0
ViN SR | ground (Vss Hv jox) With respectto | Relative to 03 Vob_Hv_ 10x* \
ground (Vss_Hv) Vbp_HV_10x ' 0.3
Vop_Hv REG | Vss_Hv AD~ | VoD HV AD* |
<27V 0.3 0.3
VINAN SR | Analog input voltage
Vbp_Hv REG | v/ Vv Vv
SDTV SS_HV_AD DD_HV_AD
Injected input current on any pin . B
iNuPAD SR during overload condition 10 10 mA
IS73 DoclD18340 Rev 6 49/105




SPC56xP54x, SPC56xP60x

Electrical characteristics

Table 11. Recommended operating conditions (3.3 V) (continued)

Symbol Parameter Conditions Min Max(?) Unit
33V vol I — 3.0 3.6
. voltage regulator
VbD_HV_REG SR Relative to v
- supply voltage Vv Vbop Hv_10x—0-1 | Vbp_Hv_1ox + 0.1
DD_HV_IOx
— 3.0 5.5
vV SR 3.3 V ADC supply and high ol v
DD_HV_AD elative to
reference voltage $ Vbp_Hv Reg = 0.1 55
DD_HV_REG
ADC ground and low
Vss_Hv_AD SR | reference voltage T 0 0 v
VDD_LV_REGCOR@)’(A') SR | Internal supply voltage — — — \Y
VSS_LV_REGCOR(3) SR | Internal reference voltage — 0 0 \
VDD_LV_CORX@)'(“) SR | Internal supply voltage — — — \%
VSS_LV_CORX(3) SR | Internal reference voltage — 0 0 \
Ty SR Qir:Sblent temperature under - _40 125 °C

1. Parametric figures can be out of specification when voltage drops below 4.5 V, however, guaranteeing the full functionality.
In particular, ADC electrical characteristics and 1/0Os DC electrical specification may not be guaranteed.

2. The difference between each couple of voltage supplies must be less than 100 mV, [Vpp ny 10y = Vbp_Hv_jox | < 100 mV.

To be connected to emitter of external NPN. Low voltage supplies are not under user control—these are produced by an
on-chip voltage regulator—but for the device to function properly the low voltage grounds (Vgg v xxx) Mmust be shorted to
high voltage grounds (Vss Hy xxx) and the low voltage supply pins (Vpp v xxx) must be connected to the external ballast

emitter.

4. The low voltage supplies (Vpp v xxx) @re not all independent.
Vop v cor1 and Vpp v corz are shorted internally via double bonding connections with lines that provide the low

voltagesupply to the dataflash memory module. Similarly, Vss (v ¢
Vbp_Lv_ReEGcor @nd Vpp |v REGCORx are physically sh

S_LV_ ?R
orted internally,

Figure 7 shows the constraints of the different power supplies.

3
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Electrical characteristics

SPC56xP54x, SPC56xP60x

Table 17. Voltage regulator electrical characteristics

Value
Symbol Parameter Conditions Unit
Min | Typ | Max
Output voltage under
Vb v REGcor | CC maximum load run supply Post-trimming 1.16| — (132 V
T current configuration
BJT from Table 16. 3
' ) ;a8r|);C|tancis (i.e. )t(;R or. | 195| 30 | — | uF
c SR External decoupling/stability capacitors) with nomina
DEC1 ceramic capacitor value of 10 pF
BJT BC817, one capacitance
of 22 uF 143 | 22 uF
BJT from Table 16. 3x10 uF.
Resulting ESR of all three Absolute maximum value . —_ |50 | mo
capacitors of Cpgcq between 100 kHz and
S 10 MHz
R R
REG BJT BC817, 1x 22 uF.
Resulting ESR of the unique | Absolute maximum value 10 — |40 | mo
capacitor Cpec between 100 kHz and
10 MHz
. . 4 capacitances (i.e. X7R or
Coeca SR | — | External decoupling/stability |y ap’ - citors) with nominal |1200|1760| — | nF
ceramic capacitor
value of 440 nF
3 capacitances (i.e. X7R or
External decoupling/stability X8R capacitors) with nominal
Cpbecs SR ceramic capacitor on value of 10 yF; Cpgcz hasto | 19.5| 30 | — | pF
Vbb_Hv_REG be equal or greater than
Cbect
Resulting ESL of VDD HV REG . _ _
LReg SR |~ |BCTRL and Vpp 1y cors Pins 15 | nH
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 LVDHVS5 monitors Vpp when application uses device in the 5.0V + 10% range
e LVDLVCOR monitors low voltage digital power domain
60/105 DoclD18340 Rev 6 Kys




SPC56xP54x, SPC56xP60x

Electrical characteristics

3.11.2

Table 22 gives the DC electrical characteristics at 3.3 V (3.0 V < Vpp py j0x <36V,

DC electrical characteristics (3.3 V)

NVUSRO[PAD3V5V]=1) as described in Figure 14.

Figure 14. 1/0 input DC electrical characteristics definition
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Table 22. DC electrical characteristics (3.3 V, NVUSRO[PAD3V5V]=1)()

Symbol Parameter Conditions Min Max Unit
VL D | Minimum low level input voltage — -0.1?) — \Y
Vi P | Maximum low level input voltage — — 0.35Vpp_Hv_10x \Y
ViH P | Minimum high level input voltage — 0.65 Vpp_nv_1ox — \
Vi D | Maximum high level input voltage — — Vbp_Hv_jox * 01@1] v

Vyys | T | Schmitt trigger hysteresis — 0.1 Vpp Hv 1ox — \Y

VoL s | P |Slow, low level output voltage loL =1.5mA — 0.5 \%

Von_s |P |Slow, high level output voltage loq=-1.5mA Vbp Hv 10x— 0.8 — \Y

VoL m | P |Medium, low level output voltage |lg. =2 mA — 0.5 \Y

Von_m | P |Medium, high level output voltage | oy = -2 mA Vbp Hv 1ox— 0.8 — \

VoL F | P |Fast, high level output voltage loL =11 mA — 0.5 \

Von_r | P |Fast, high level output voltage loq =—11 mA Vop Hv 1ox— 0.8 — \Y

VOL_SYM = \?c))/lrt'r;r;:tric, high level output lo, = 1.5 mA . 05 Vv

Vor sy | P \?é/lrtr;r;:tric, high level output lop = 1.5 mA Vb, v 10x— 0.8 . Vv
Vin=Vi -130 —

Ipu P | Equivalent pull-up current A
VIN=ViH — -10
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SPC56xP54x, SPC56xP60x Electrical characteristics

Figure 17. Input equivalent circuit (extended channels)

EXTERNAL CIRCUIT INTERNAL CIRCUIT SCHEME
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Rg: Source impedance

R: Filter resistance

Cg: Filter capacitance

Ry : Current limiter resistance

Rsw1: Channel selection switch impedance (two contributions, Rgy¢ and Rgw2)
Rap: Sampling switch impedance

Cp: Pin capacitance (two contributions, Cp4, Cpy and Cpgy)

Cg: Sampling capacitance

A second aspect involving the capacitance network shall be considered. Assuming the three
capacitances Cfg, Cpq and Cp, are initially charged at the source voltage V, (refer to the
equivalent circuit reported in Figure 16): A charge sharing phenomenon is installed when
the sampling phase is started (A/D switch close).

Figure 18. Transient behavior during sampling phase

Ves Voltage Transient on Cg

Va
Va2

AV <0.5LSB

® @
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3

DoclD18340 Rev 6 77/105




SPC56xP54x, SPC56xP60x Electrical characteristics

Table 32. ADC conversion characteristics (continued)

Value
Symbol Parameter Conditions(!) Unit
Min Typ Max

TUg | T |Total unadjusted errorwith | g precision channels -3 — 3 LSB
current injection

TUE T Total un.ac.ijuslted error with 10 standard channels -4 — 4 LSB
current injection

1. Vpp=383V1t03.6V/45Vto55YV, Ty=-40 °Cto Thpmax unless otherwise specified and analog input voltage from
Vss_Hv_aD 10 Vpp Hv AD-

2. V)yan May exceed Vgg apc and Vpp apc limits, remaining on absolute maximum ratings, but the results of the conversion
will be clamped respecfively to 0x000 or Ox3FF.

AD_clk clock is always half of the ADC module input clock defined via the auxiliary clock divider for the ADC.
4. When configured to allow 60 MHz ADC, the minimum ADC clock speed is 9 MHz, below which precision is lost.

During the sample time the input capacitance CS can be charged/discharged by the external source. The internal
resistance of the analog source must allow the capacitance to reach its final voltage level within topc s. After the end of the
sample time typc s, changes of the analog input voltage have no effect on the conversion result. Values for the sample
clock taApc g depénd on programming.

6. This parameter includes the sample time taopc s.
20 MHz ADC clock. Specific prescaler is programmed on MC_PLL_CLK to provide 20 MHz clock to the ADC.
See Figure 16.

3.16 Flash memory electrical characteristics

Table 33. Program and erase specifications

Value
Symbol Parameter Conditions _ Initial Unit
Min Typ(1) max? Max(®)
Twprogram | P | Word Program (32 bits) Time®) Data Flash | — | 30 70 500 | us
Tawprogram | P | Double Word (64 bits) Program Time(*) Code Flash | — | 18 50 500 | us
P |Bank Program (64 KB)®“) (%) DataFlash | — | 0.49 | 1.2 4.1 s
TBKPRG 1Bk Program (1056 KB)@: ©) CodeFlash | — | 26 | 66 | 66 | s
Tvorrs | P |Module Program (512 KB)™*) Code Flash | — | 1.3 | 165 | 33 s
Code Flash 200 500
T1ekpperase | P |16 KB Block Pre-program and Erase Time Sata Fiach — 200 500 5000 | ms
Taokpperase | P |32 KB Block Pre-program and Erase Time Code Flash | — | 300 600 5000 | ms
Teakpperase | P |64 KB Block Pre-program and Erase Time Code Flash | — | 400 900 5000 | ms
T128kpperase | P | 128 KB Block Pre-program and Erase Time Code Flash | — | 600 | 1300 | 5000 | ms
tesrT P |Erase Suspend Request Rate(®) Code Flash | 20 — — — ms
Data Flash | 10

1. Typical program and erase times assume nominal supply values and operation at 25 °C. All times are subject to change
pending device characterization.

2. Initial factory condition: < 100 program/erase cycles, 25 °C, typical supply voltage.
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3. The maximum program and erase times occur after the specified number of program/erase cycles. These maximum values
are characterized but not guaranteed.

4. Actual hardware programming times. This does not include software overhead.

Typical bank programming time assumes that all cells are programmed in a single pulse. In reality some cells will require
more than one pulse, adding a small overhead to total bank programming time (see Initial Max column).

6. Time between erase suspend resume and next erase suspend.

Table 34. Flash memory module life

Value
Symbol Parameter Conditions Unit
Min Typ

Number of program/erase cycles per block
P/E C |for 16 KB blocks over the operating — 100000 | 100000 | cycles
temperature range (T )

Number of program/erase cycles per block
P/E C |for 32 KB blocks over the operating — 10000 | 100000 | cycles
temperature range (T )

Number of program/erase cycles per block
P/E C | for 64 KB blocks over the operating — 10000 | 100000 | cycles
temperature range (T )

Number of program/erase cycles per block
P/E C |for 128 KB blocks over the operating — 1000 100000 | cycles
temperature range (T )

Blocks with 0 — 1000

P/E cycles 20 - years
. Minimum data retention at 85 °C average | Blocks with 10000 P/E
Retention | C . ™ 10 — years
ambient temperature cycles
Blocks with 100000 P/E
5 — years
cycles
1. Ambient temperature averaged over duration of application, not to exceed recommended product operating temperature
range.
Table 35. Flash read access timing
Symbol C Parameter Conditions(¥ | Max | Unit
Maximum working frequency for Code Flash 2 wait states 66
Fmax C . . o MHz
at given number of WS in worst conditions 0 wait states 22
Friax c MaX|mum working freguency for Dgtg Flash at 8 wait states 66 | MHz
given number of WS in worst conditions
1. VDD =33V +10%/5.0V +10%, TA =—40 to 125 °C, unless otherwise specified.
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3.17 AC specifications
3171 Pad AC specifications
Table 36. Output pin transition times
Value
Symbol |C Parameter Conditions(!) Unit
Min | Typ [Max
D CL=25pF — | — 150
= — Vpp=5.0V % 10%,
T CL=50PF |pAD3VEY =0 — | — |00
D|Output transition time output pin®@ |[CL =100 pF —|—|125
Ty |CCI— S . . ns
D | SLOW configuration CL=25pF — | —1 40
— | —_ VDD=3.3Vi 10%,
T CL=50pPF |pAD3VEY = 1 — =%
D C_ =100 pF — | — |75
E C_=25pF Vpp=5.0V £10%, — ||
T C_=50pF |PAD3V5V =0 —_ | —120
] SIUL.PCRx.SRC =1
D|Output transition time output pin@ |[CL =100 pF —|— 140
Ty |CC 'D|MEDIUM configuration C_=25pF N I P ns
| L VDD=3.3Vi 10%,
T C_=50pF |PAD3V5V =1 —| =125
Dl C, = 100 pF |S!UL-PCRX.SRC = 1 S — T
C_=25pF Vpp=5.0V 10%, — 4
C_=50 pF |PAD3V5V =0 N IO P
SIUL.PCRx.SRC =1
Output transition time output pin@ |CL = 100 pF —|— |12
T |CCIDIpagT configuration ns
CL=25pF |\ =33V +10%, — |~ 4
C_=50pF |PAD3V5V =1 _ |17
C_ = 100 pF |SIUL-PCRX.SRC = 1 T
.. ®|celT Symmetric, same drive strength Vop = 5.0V £ 10%, PAD3V5V = 0 —|— |4 ns
sim between N and P transistor Vpp = 3.3V + 10%, PAD3V5V = 1 — | —1s
1. Vpp=33Vx£10%/5.0V £10%, Tp =—-40 °C to Ta max, unless otherwise specified.
2. C_includes device and package capacitances (Cpkg < 5 pF).
3. Transition timing of both positive and negative slopes will differ maximum 50 %.
3.18 AC timing characteristics
3.18.1 RESET pin characteristics
The SPC56xP54x/SPC56xP60x implements a dedicated bidirectional RESET pin.
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Electrical characteristics

Figure 23. JTAG test access port timing
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Table 41. DSPI timing!") (continued)

No.| Symbol |C Parameter Conditions Min Max Unit
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. All timing are provided with 50pF capacitance on output, 1ns transition time on input signal

Figure 29. DSPI classic SPI timing — master, CPHA =0
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Table 42. LQFP144 mechanical data

mm inches(!)
Symbol
Min Typ Max Min Typ Max
A — — 1.600 — — 0.0630
A1 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 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
E1 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 — — 0.03%4 —
k 0.0° 35° 7.0° 35° 0.0° 70°
ccc@ 0.080 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.

2. Tolerance.
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5 Ordering information

Figure 40. Ordering information scheme("

Example code:

Product identifier Core Family Memory Package Temperature Custom vers. Conditioning

SPC56 A P 60 L3 C EFA Y

\—Y = Tray

R = Tape and Reel
X = Tape and Reel 90°

A=5YV, 64 MHz
B=3,3V, 64 MHz

A = “Airbag” feature set
F = “Full feature” set

E = Data flash memory

B=-40to 105°C
C=-40to125°C

L5 = LQFP144
L3 = LQFP100

60 =1MB
54 =768 KB

P = SPC56xP54x/SPC56xP60x family

A = Dual core e200z0h
0 = Single core €200z0h

SPC56 = Power Architecture in 90nm

h. Not all configurations are available on the market. Please contact your ST sales representative to get the list of
orderable commercial part number.
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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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