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The flash memory module provides the following features:

As much as 576 KB flash memory

— 8blocks (32 KB + 2x16 KB + 32 KB + 32 KB + 3x128 KB) code flash
— 4 blocks (16 KB + 16 KB + 16 KB + 16 KB) data flash

—  Full Read While Write (RWW) capability between code and data flash

Four 128-bit wide prefetch buffers to provide single cycle in-line accesses (prefetch
buffers can be configured to prefetch code or data or both)

Typical flash memory access time: 0 wait states for buffer hits, 2 wait states for page
buffer miss at 64 MHz

Hardware managed flash memory writes handled by 32-bit RISC Krypton engine

Hardware and software configurable read and write access protections on a per-master
basis

Configurable access timing allowing use in a wide range of system frequencies

Multiple-mapping support and mapping-based block access timing (up to 31 additional
cycles) allowing use for emulation of other memory types.

Software programmable block program/erase restriction control
Erase of selected block(s)

Read page sizes

—  Code flash memory: 128 bits (4 words)

— Data flash memory: 32 bits (1 word)

ECC with single-bit correction, double-bit detection for data integrity
—  Code flash memory: 64-bit ECC

—  Data flash memory: 64-bit ECC

Embedded hardware program and erase algorithm

Erase suspend, program suspend and erase-suspended program
Censorship protection scheme to prevent flash memory content visibility
Hardware support for EEPROM emulation

Static random access memory (SRAM)

The SPC560P44Lx, SPC560P50Lx SRAM module provides up to 40 KB of general-purpose
memory.

The SRAM module provides the following features:

Supports read/write accesses mapped to the SRAM from any master
Up to 40 KB general purpose SRAM

Supports byte (8-bit), half word (16-bit), and word (32-bit) writes for optimal use of
memory

Typical SRAM access time: 0 wait-state for reads and 32-bit writes; 1 wait state for 8-
and 16-bit writes if back to back with a read to same memory block

Interrupt controller (INTC)

The interrupt controller (INTC) provides priority-based preemptive scheduling of interrupt
requests, suitable for statically scheduled hard real-time systems. The INTC handles 147
selectable-priority interrupt sources.
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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
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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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Table 7. Pin muxing (continued)
Port Pad Alternate 110 Pad speed® Pin No
. configuration [function®: | Functions Peripheral(3) direction g_ g_
PIN 1 egister (PCR) @ @) SRC=0 | SRC=1 | & | ¢
— —
ALTO GPIO[23] SIUL
ALT1 — —
B[7] PCR[23] 252 B B Input only — — 29 | 43
— AN[O] ADC_0
— RXD LIN_O
ALTO GPIO[24] SIUL
ALT1 — —
B[8 PCR[24 ALT2 o o [ | 31 | 47
[8l [24] ALT3 o o nput only — —
— AN[1] ADC 0
— ETCI[5] eTimer_0
ALTO GPIO[25] SIUL
ALT1 — —
B[9] PCR[25] ALT2 — — Input only — — 35 | 52
ALT3 — —
— AN[11] |ADC_0/ADC_1
ALTO GPIO[26] SIUL
ALT1 — —
B[10] PCRJ[26] ALT2 — — Input only — — 36 | 53
ALT3 — —
— AN[12] |ADC_0/ADC 1
ALTO GPIO[27] SIUL
ALT1 — —
B[11]| PCR[27] ALT2 — — Input only — — 37 | 54
ALT3 — —
— AN[13] |ADC _0/ADC_1
ALTO GPIO[28] SIUL
ALT1 — —
B[12] PCR[28] ALT2 — — Input only — — 38 | 55
ALT3 — —
— AN[14] |ADC_0/ADC_1
ALTO GPIO[29] SIUL
ALT1 — —
B[13]| PCRI[29] ALT2 o o Input only — — 42 | 60
ALT3 — —
— AN[O] ADC_1
— RXD LIN_1
38/112 Doc ID 14723 Rev 9 ﬁ
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Package pinouts and signal descriptions

Table 7. Pin muxing (continued)
5
Port Pad Alternate 110 Pad speed® Pin No
or
. configuration [function®: | Functions Peripheral(3) direction g_ g_
in = = T 7
PIN 1 egister (PCR) @ @) SRC=0 | SRC=1 | & | ¢
— —
ALTO GPIO[94] SIUL I/O
ALT1 TXD LIN_1 o
F[14] PCR[94] - Slow Medium | — |115
ALT2 — — —
ALT3 — — —
ALTO GPIO[95] SIUL 110
ALT1 — — —
F[15] PCR[95] ALT2 — — — Slow Medium | — |113
ALT3 — — —
— RXD LIN_1 |
Port G (12-bit)
ALTO GPIO[96] SIUL I/0
ALT1 F[O] FCU_O o)
G[0] PCR[96] ALT2 — — — Slow Medium | — | 38
ALT3 — — —
— EIRQ[30] SIUL [
ALTO GPIO[97] SIUL 110
ALT1 F[1] FCU_0 o)
G[1] PCR[97] ALT2 — — — Slow Medium | — |141
ALT3 — — —
— EIRQ[31] SIUL [
ALTO GPIO[98] SIUL I/0
ALT1 X[2] FlexPWM_0 110 .
G[2] PCR[98] Slow Medium | — | 102
ALT2 — — —
ALT3 — — —
ALTO GPIO[99] SIUL I/0
ALT1 A2 FlexPWM_0 o
G[3] PCR[99] [2] - Slow Medium | — | 104
ALT2 — — —
ALT3 — — —
ALTO GPI0[100] SIUL 110
ALT1 B[2] FlexPWM_0 o) .
G[4] PCR[100] Slow Medium | — | 100
ALT2 — — —
ALT3 — — —
ALTO GPIO[101] SIUL I/0
ALT1 X[3] FlexPWM_0 110 .
G[5] PCR[101] Slow Medium | — | 85
ALT2 — — —
ALT3 — — —
ALTO GPIO[102] SIUL I/0
ALT1 A3 FlexPWM_0 o
G[6] PCR[102] &l - Slow Medium | — | 98
ALT2 — — —
ALT3 — — —
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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]
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3.5.2

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.

Table 13. Thermal characteristics for 100-pin LQFP

Symbol Parameter Conditions Typical value | Unit
. °C/
Single layer board—1s 47.3
Thermal resistance junction-to-ambient, w
Rosa ion(D)
natural convection oc/
Four layer board—2s2p 35.3 W
R Th . . . (2) OC/
0JB ermal resistance junction-to-board Four layer board—2s2p 19.1 W
Thermal resistance junction-to-case . °C/
Reactop (top)® Single layer board—1s 9.7 W
¥,;5 | Junction-to-board, natural convection®® Operating conditions 19.1 V(\://
“Ij J . . (5) . e OC/
I1c unction-to-case, natural convection Operating conditions 0.8 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.

General notes for specifications at maximum junction temperature

An estimation of the chip junction temperature, T3, can be obtained from Equation 1:

Equation 1 T; = Tp + (Rgya * Pp)

where:

Ta = ambient temperature for the package (°C)
Reia = 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
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VDD_HV_REG

SPC560P44Lx,

BCP56,
BCP68,
BCTRL BCX68.

VDD_LV_COR

BC817

I Coec2 I Coec1

1
I Cbeca

Figure 10. Configuration without resistor on base

Table 18. Voltage regulator electrical characteristics (configuration without 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
Coeet SR|— Extern_al decou_pllng/stablllty 4 capacitances 40 56 | — | uF
ceramic capacitor
. Absolute maximum value
Rrec SR | — gesultlng ESR of all four between 100 kHz and — — | 45 | mQ
DEC1 10 MHz
Corcs SR|— Extern_al decou_pllng/stablllty 4 capacitances of 100 nF 20| — | — | nE
ceramic capacitor each
External decoupling/stability
Cpec3a SR | — | ceramic capacitor on — 40 | — | — | WF
VDD_HV_REG
Resulting ESL of Vpp nv REG
Lreg SR| = |BCTRL and Vpp, 1y cory PINS 15| nH
62/112 Doc ID 14723 Rev 9 1S7]
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Electrical characteristics

Table 22.  Supply current (5.0 V, NVUSRO[PAD3V5V] = 0)
Value
Symbol C Parameter Conditions Unit
Typ | Max
40 MHz 62 77
RUN—Maximum mode®
VbD LV CORx 64 MHz 71 88
T =V
externally forcedat 1.3V | 40 MHz | 45 56
RUN—Typical mode@
64 MHz 52 65
V
Ibp_Lv_corx RUN—Maximum mode(® DD_LV_CORx 64MHz | 60 | 75
externally forced at 1.3 V
V
P | _ |HALT mode® DD_LV_CORXx — 15 | 10
s externally forced at 1.3 V
3 STOP mode®) VbD_Lv_CORx — 1 | 10 |mA
% externally forced at 1.3 V
o
& |Flash during read Vpp Hv FLat5.0V — 10 12
Ibp FLasH | T Flash during erase operation on 1
flash module Vop_nv_FL 850V - 15119
de® ADC_1 | 35 5
ADC—Maximum mode
mu Vbp_Hv_apco @t 5.0 V ADC 0 | 3 4
lbp apc | T Vbp_Hv_abc1 at5.0 VvV
- fin = 16 MHz ADC_1 | 0.8 1
ADC—Typical mode® ADC =
ADC_0 |0.005|0.006
lDD_OSC T Oscillator VDD_OSC at5.0v 8 MHz 2.6 3.2

1. Maximum mode: FlexPWM, ADCs, CTU, DSPI, LINFlex, FlexCAN, 15 output pins, 1st and 2nd PLL enabled. I/O supply
current excluded.

Typical mode configurations: DSPI, LINFlex, FlexCAN, 15 output pins, 1st PLL only. I/O supply current excluded.

3. Code fetched from RAM, PLL_0: 64 MHz system clock (x4 multiplier with 16 MHz XTAL), PLL_1 is ON at
PHI_div2 = 120 MHz and PHI_div3 = 80 MHz, auxiliary clock sources set that all peripherals receive maximum frequency,
all peripherals enabled.

4. Halt mode configurations: code fetched from RAM, code and data flash memories in low power mode, OSC/PLL_O0/PLL_1

are OFF, core clock frozen, all peripherals are disabled.

5. STOP “P” mode Device Under Test (DUT) configuration: code fetched from RAM, code and data flash memories OFF,
OSC/PLL_0/PLL_1 are OFF, core clock frozen, all peripherals are disabled.

3.10.3 DC electrical characteristics (3.3 V)
Table 23 gives the DC electrical characteristics at 3.3 V (3.0 V < Vpp py jox<3.6 V,
NVUSRO[PAD3V5V] = 1); see Figure 14.
Table 23.  DC electrical characteristics (3.3 V, NVUSRO[PAD3V5V] = 1))
Value
Symbol [C Parameter Conditions Unit
Min Max
D — -0.1@ — %
VL —jLow level input voltage
— — 0.35Vpp hv jox | V
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Electrical characteristics

Table 26. 1/0O weight (continued)

Pad

LQFP144

LQFP100

Weight 5V

Weight 3.3V

Weight 5V

Weight 3.3V

PAD[86]

9%

6%

MODOJ[0]

12%

8%

PAD[7]

4%

4%

11%

10%

PAD[36]

5%

4%

11%

9%

PAD[8]

5%

4%

10%

9%

PAD[37]

5%

4%

10%

9%

PAD[5]

5%

4%

9%

8%

PAD[39]

5%

4%

9%

8%

PAD[35]

5%

4%

8%

7%

PAD[87]

12%

9%

PAD[88]

9%

6%

PAD[89]

10%

7%

PAD[90]

15%

11%

PAD[91]

6%

5%

PAD[57]

8%

7%

8%

7%

PAD[56]

13%

11%

13%

11%

PAD[53]

14%

12%

14%

12%

PAD[54]

15%

13%

15%

13%

PAD[55]

25%

22%

25%

22%

PAD[96]

27%

24%

PAD[65]

1%

1%

1%

1%

PADI[67]

1%

1%

PAD[33]

1%

1%

1%

1%

PAD[68]

1%

1%

PAD[23]

1%

1%

1%

1%

PAD[69]

1%

1%

PAD[34]

1%

1%

1%

1%

PAD[70]

1%

1%

PAD[24]

1%

1%

1%

1%

PAD[71]

1%

1%

PAD[66]

1%

1%

1%

1%

PAD[25]

1%

1%

1%

1%

PAD[26]

1%

1%

1%

1%

Doc ID 14723 Rev 9

71/112




SPC560P44Lx, SPC560P50Lx Electrical characteristics

Offset Error OSE Gain Error GE
[«
1023 — .
F’ /
1022 L Vi
1021 L
/
- /
1020
/ /
1019~ L
/ /
/ / 1LSBideal = Vpp apc / 1024
1018~ N
e Ve 2
4 e / /
S / /
/] /7
/
code out ; / /
/ /
()
5 / /
/ /
/ /
51— / —
/ 1(5) (1) Example of an actual transfer curve
4 /| 7 Y (2) The ideal transfer curve
4 ; |<_ (3) Differential non-linearity error (DNL)
s | @ (4) Integral non-linearity error (INL)
4 / ’ (5) Center of a step of the actual transfer curve
2 7 / <« (3)
/|5 |«
17 7 )
1 LSB (ideal) /
A (1 R N R /A N N N N
° /
1 2 3 4 5 6 7 1017 1018 1019 1020 1021 1022 1023
<« Vina) (LSBigeal)

—>

Offset Error OSE

Figure 15. ADC characteristics and error definitions

3.14.1 Input impedance and ADC accuracy

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; further, 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 source
impedance value of the transducer or circuit supplying the analog signal to be measured.
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Figure 19. Pad output delay

3.17 AC timing characteristics

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

V
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b
- I ’l
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>

Figure 20. Start-up reset requirements

KYI Doc ID 14723 Rev 9 87/112




Electrical characteristics SPC560P44Lx, SPC560P50Lx
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Figure 21. Noise filtering on reset signal

Table 38. RESET electrical characteristics

Value
Symbol |C Parameter Conditions® Unit
Min Typ Max
Input High Level CMOS . .
Vi |SR|P (Schmitt Trigger) 0.65Vpp Vppt0.4| V
Input low Level CMOS
VL |[SR|P (Schmitt Trigger) — -0.4 — 0.35Vpp | V
Input hysteresis CMOS
Vivs |CC|C (Schmitt Trigger) - 0-1Vop - - v
Push Pull, g, = 2mA,
Vpp = 5.0 V +10%, PAD3V5V =0 — — 0.1Vpp
(recommended)
Push Pull, lOL =1mA,
VoL |CC| P |Output low level Vop = 5.0 V + 10%, PAD3V5V = 1@ — — 0.1Vpp | V
Push Pull, g = 1mA,
Vpp = 3.3V +10%, PAD3V5V =1 — — 0.5
(recommended)

4
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Figure 23. JTAG test access port timing
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Table 40. Nexus debug port timing(l) (continued)

Value
No. Symbol C Parameter Unit
Min Typ Max
tNTDIS ccC D TDI data setup time 6 — — ns
° tntmss | CC D TMS data setup time 6 — — ns
tNTDIH ccC D TDI data hold time 10 — — ns
! tytmsn | CC D TMS data hold time 10 — — ns
8 troov ccC D TCK low to TDO data valid — — 35 ns
9 trpol ccC D TCK low to TDO data invalid 6 — — ns

1. All Nexus timing relative to MCKO is measured from 50% of MCKO and 50% of the respective signal.
2. MDO, MSEO, and EVTO data is held valid until next MCKO low cycle.

3. Lower frequency is required to be fully compliant to standard.

- © -

MCKO J \ /

441 ]

-—
-—
-—
MDO L/
MSEO < Output Data Valid
EVTO N
Figure 25. Nexus output timing
TCK
EVTI
EVTO /é\
2/

Figure 26. Nexus event trigger and test clock timings
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Table 43. LQFP144 mechanical data
Dimensions
Symbol mm inches®

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

ccc® 0.080 0.0031

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

2. Tolerance

102/112
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5 Ordering information

Example code:

Product identifier Core Family Memory Package Temperature Custom vers. Conditioning
SPC56 0 P 50 L5 C EFA Y

\—Y = Tray

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

A=64MHz,5V
B =64 MHz,3.3V
C=40MHz,5V
D =40MHz, 3.3V

F = Full featured
A = Airbag

E = Data flash memory

B =-401t0 105 °C
C=-40t0125°C

L3 = LQFP100
L5 = LQFP144

50 =512 KB
44 = 384 KB

P = SPC560Px family

0 =e200z0

SPC56 = Power Architecture in 90 nm

Figure 40. Commercial product code structure®

a. 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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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS
OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT
PURCHASER'S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY
DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE
DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
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