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SPC560B40x/50x, SPC560C40x/50x Block diagram

2 Block diagram

Figure 1 shows a top-level block diagram of the SPC560B40x/50x and SPC560C40x/50x
device series.

3
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Package pinouts and signal descriptions

SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c i) S) < ® g @ 'g ~
= g € S o = | 2| 8 D)
S 5 | <2 3 s 512 o3 |38 |3 |3
s | & |&838| < s |8lg| w2 | & |5 |5 |8
a <3 z 5 S lg | xE 5z s |3
- g 3 - 9 9 m
-
AFO  |GPIO[34] SIUL |10
AF1 |SCK_1 DSPI_1 | I/O
PC[2] |PCR[34] |AF2 |CAN4TX(1D FlexCAN_4| O | M | Tristate 50 | 78 | 117 | AL
AF3 — — —
— EIRQ[5] SIUL [
AFO  |GPIO[35] SIUL |10
AF1 |CSO_1 DSPI_1 | I/O
AF2  |MA[O] ADC o)
PC[3] |PCR[35] |AF3 |— — — | s | Tristate | 49 | 77 | 116 | B11
— CAN1RX FlexCAN_1| 1
— CAN4RX(1D FlexCAN_4/| 1
— EIRQI6] SIUL [
AFO  |GPIO[36] SIUL |10
AF1 |— — —
AF2 |— — — .
PC[4] |PCR[36] AF3 M Tristate 62 92 131 B7
— SIN_1 DSPI 1 | |
— CAN3RX(™D FlexCAN_3| 1
AFO  |GPIO[37] SIUL |10
AF1 |SOUT 1 DSPIL | O
PC[5] |PCR[37] |AF2 |CAN3TX(®D FlexCAN_3| O | M | Tristate 61 | 91 | 130 | A7
AF3 |— — —
— EIRQ[7] SIUL [
AFO  |GPIO[38] SIUL |10
AF1  |LINITX LINFlex 1 | O
PCI6]  |PCRI38] |, - S | Tristate 16 | 25 | 36 | R2
AF3 |— — _
AFO  |GPIO[39] SIUL |10
AF1 |— — —
AF2 |— — — .
PC[7]  |PCRI39] |, . S | Tristate 17 | 26 | 37 | P3
— LINIRX LINFlex_1 | |
— WKPU[12]®) WKPU [
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c i) S) < © g @ 'g —~
5 x |85 o 2 =ls| L8 | 4o |8
et O = S o o 7} i n 3 © = 3 Q
o o g o = = = | w o o o o Y
& Z S I 5 s |8 x g L o o S
- g S - 9 9 m
-
AFO  |GPIO[75] SIUL |10
AF1 |— — _
AF2 |CS4. 1 DSPI.1 | O .
PE[11] |PCRI7S] |, . S | Tristate — 13 17 | H2
— LIN3RX LINFlex_3 | |
— WKPU[14]®) WKPU [
AFO  |GPIO[76] SIUL |10
AF1 |— — —
AF2  |E1UC[19]13) eMIOS_1 | I/O .
PE[12] |PCRI76] |, . S | Tristate — 76 | 109 | C14
— SIN_2 DSPI 2 | |
— EIRQ[11] SIUL [
AFO  |GPIO[77] SIUL |10
AF1 |SOUT2 DSPI.2 | O
PE[13] |PCR[77 - S Tristate — — 103 D15
[13] 771 | Ap2 E1UC[20] eMIOS_1 | I/O
AF3 |— — —
AFO  |GPIO[78] SIUL |10
AF1 |SCK_2 DSPI_2 | I/0
PE[14] |PCR[78] |[AF2 |E1UC[21] eMIOS 1 [I/O| S | Tristate — — | 112 | c13
AF3 |— — —
— EIRQ[12] SIUL [
AFO  |GPIO[79] SIUL |10
PE[15] |PCR[79] AFL 1CS0_2 DSPL2 11O\ 1 Tristate 113 | A13
AF2  |E1UC[22] eMIOS_1 | I/O
AF3 |— — —
AFO  |GPIO[80] SIUL |10
AF1  |EOUC[10] eMIOS 0 | I/O
PF[0] |PCR[80] [AF2 |CS3 1 DSPI.1 | O | J | Tristate — — 55 | N10
AF3  |— — _
— ANS[8] ADC [
AFO  |GPIO[81] SIUL |10
AF1  |EOUC[11] eMIOS 0 | I/O
PF[1] |PCR[81] |[AF2 |CS4 1 DSPI.1 | O | J | Tristate — — 56 | P10
AF3 |— — —
— ANS[9] [ [
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SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

Table 6. Functional port pin descriptions (continued)

Pin number
S c
c IS c © S| o 2 —~
a x [E5 2 2 SIS BE | sl |3 |%
= = = S o) © ] — Q
o o L o s ‘= =13 w = o q N IS
& Z S I 5 s |8 x g L o o S
- g 3 - 9 9 m
-
AFO  |GPIO[96] SIUL |10
AF1  |CAN5TXD FlexCAN_5| O .
PG[0] |PCRI[96] M | Tristate — — 98 | El4
AF2  |E1UC[23] eMIOS_1 | I/O
AF3 |— — —
AFO  |GPIO[97] SIUL |10
AF1 |— — —
AF2 |E1UC[24 eMIOS_1 | I/O
PG[1] |PCR[97] AF3 [24] - S Tristate — — 97 E13
— CAN5RX(1D) FlexCAN_5/| |
— EIRQ[14] SIUL [
AFO  |GPIO[98] SIUL |10
AF1 |E1UC[11] eMIOS_1 | /0 .
PG[2] |PCRI[98] M | Tristate — — 8 E4
AF2  |— — —
AF3 |— — —
AFO  |GPIO[99] SIUL |10
AF1 |E1UC[12] eMIOS_1 | I/0
PG[3] |[PCR[99] |AF2 |— — — | S Tristate — — 7 E3
AF3 |— — —
— WKPU[17]®) WKPU [
AFO  |GPIO[100] SIUL |10
AF1 |E1UC[13] eMIOS_1 | I/0 .
PG[4] |PCR[100] M | Tristate — — 6 E1l
AF2  |— — —
AF3 |— — —
AFO  |GPIO[101] SIUL |10
AF1  |E1UC[14] eMIOS_1 | I/O
PG[5] |PCR[101]|AF2 |— — — | s | Tristate — — 5 E2
AF3 |— — —
— WKPU[18]®*) WKPU [
AFO  |GPIO[102] SIUL |10
AF1 |E1UC[15] eMIOS_1 | I/0 .
PG[6] |PCR[102] M | Tristate — — 30 | M2
AF2 |— — _
AF3 |— — —
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SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

Table 6. Functional port pin descriptions (continued)

Pin number
S c
= 2 a S § g @ [ g ~
2 | & |BS = 2 1z |5l WE s ]8|3 %
£ g s 5 = = 1o 0 3 & = = <
o = c = = = | ® x = o o o N
o < > (s & © o c o T L ?D:
g S - 9 9 m
|
AFO GPIO[111] SIUL 1/10
AF1 E1UC[1] eMIOS 1 | I/O .
PG[15] |PCR{111] [, M | Tristate | — | — | 111 | B13
AF3  |— — —
AFO GPIO[112] SIUL 1/10
AF1 |E1UC[2] eMIOS_1 | 1/0
PH[O] |PCR[112]|AF2 |— — — | M| Tistate | — | — | 93 | F13
AF3  |— — —
— SIN1 DSPI_1 |
AFO  |GPIO[113] siuL | 1o
AF1 E1UC[3] eMIOS 1 | I/O .
PH[1] |PCR[113] M| Tristate | — | — | 94 | F14
AF2 SOUT1 DSPI_1 (@]
AF3  |— — —
AFO GPIO[114] SIUL 1/10
PH[2] |PCR[114] AFL | EIUCH] eMIOS_L1H 1O 1 1 Tristate 95 | F16
AF2 SCK_1 DSPI_1 110
AF3  |— — —
AFO  |GPIO[115] SIUL |10
AF1 |E1UC[5] eMIOS_1 | 1/0 .
PHI[3 PCR[115 - M Tristate — — 96 F15
[3] (1151 App CS0_1 DSPI.1 |10
AF3 — — _
AFO  |GPIO[116] siuL | 1o
AF1 E1UC[6] eMIOS 1 | I/O .
PH[4] |PCRI[116] M | Tristate | — | — | 134 | A6
AF2  |— — —
AF3  |— — —
AFO GPIO[117] SIUL 1/10
AF1 E1UC[7] eMIOS 1 | I/O .
PH[5] |PCR[117] - S Tristate — — 135 B6
AF2  |— — —
AF3 |— — —
AFO  |GPIO[118] SIUL |10
AF1 E1UC[8 eMIOS 1 | I/O
PH[6] |PCR{118](, [8] - M | Tristatle | — | — | 136 | D5
AF3  |MA[2] ADC o)
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SPC560B40x/50x, SPC560C40x/50x Package pinouts and signal descriptions

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

13. Not available in 100 LQFP package

14. Available only on SPC560B50B2 devices

15. Not available on SPC560B44L3 devices

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

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

3.8

3.9

3

Electrical characteristics

Introduction

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

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

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

The parameters listed in the following tables represent the characteristics of the device and
its demands on the system.

In the tables where the device logic provides signals with their respective timing
characteristics, the symbol “CC” for Controller Characteristics is included in the Symbol
column.
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

In the tables where the external system must provide signals with their respective timing
characteristics to the device, the symbol “SR” for System Requirement is included in the
Symbol column.

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

3.10 Parameter classification

The electrical parameters shown in this supplement are guaranteed by various methods. To
give the customer a better understanding, the classifications listed in Table 8 are used and
the parameters are tagged accordingly in the tables where appropriate.

Table 8. Parameter classifications

Classification tag Tag description

P Those parameters are guaranteed during production testing on each individual device.

Those parameters are achieved by the design characterization by measuring a statistically

C . L
relevant sample size across process variations.

Those parameters are achieved by design characterization on a small sample size from typical
T devices under typical conditions unless otherwise noted. All values shown in the typical
column are within this category.

D Those parameters are derived mainly from simulations.

Note: The classification is shown in the column labeled “C” in the parameter tables where
appropriate.

3.11 NVUSRO register

Bit values in the Non-Volatile User Options (NVUSRO) Register control portions of the
device configuration, namely electrical parameters such as high voltage supply and
oscillator margin, as well as digital functionality (watchdog enable/disable after reset).

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

3.11.1 NVUSRO[PAD3V5V] field description

The DC electrical characteristics are dependent on the PAD3V5V bit value. Table 9 shows
how NVUSRO[PAD3V5V] controls the device configuration.

Table 9. 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 is ‘1'. Value can be programmed by customer in Shadow Flash.

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

Table 12. Absolute maximum ratings (continued)

Value
Symbol Parameter Conditions Unit
Min Max
Vv SR Voltage on any GPIO pin with respect to — -0.3 6.0 v
IN :
ground (Vgg) Relative to Vpp — Vppt0.3
Injected input current on any pin during
napaD SR |verioad condition o -10 10
bsol f all d mA
Absolute sum of all injected input
nasum | SR crents during overload condition T 50 50
Vpp = 5.0 V + 10%, . 20
Sum of all the static I/O current within a |PAD3V5V =0
lavesec |SR | ¢ mA
Supply segmen Vpp = 3.3V * 10%, 64
PAD3V5V = 1 o
Low voltage static current sink through
lcorerv |SR VDD_ BV — — 150 mA
Tstorace | SR |Storage temperature — -55 150 °C
Note: Stresses exceeding the recommended absolute maximum ratings may cause permanent

damage to the device. This is a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the operational sections of this
specification are not implied. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability. During overload conditions (Vy > Vpp of V |y < Vsg),
the voltage on pins with respect to ground (Vgg) must not exceed the recommended values.

3.13 Recommended operating conditions

Table 13. Recommended operating conditions (3.3 V)

Value
Symbol Parameter Conditions Unit
Min Max
Vsg SR | Digital ground on VSS_HYV pins — 0 0 \%
VDD(l) SR X?Ita)ge on VDD_HYV pins with respect to ground . 3.0 36 Vv
ss

@ Voltage on VSS_LV (low voltage digital supply) . N
Vss_Lv SR pins with respect to ground (Vgs) Ves™0.1 | Vgst0.1 |V

Voltage on VDD_BYV pin (regulator supply) with - 3.0 3.6

Voo sv® | SR
- respect to ground (VSS) Relative to VDD VDD_O'l VDD+O'1

Voltage on VSS_HV_ADC (ADC reference) pin .
Vssapc | SR |ih respect to ground (Vgs) Ves™0.1 | Vgst0.1 | V

5
Voltage on VDD_HV_ADC pin (ADC reference) - 3.09 3.6
with respect to ground (Vss) Relative to Vpp | Vpp—0.1 | Vpp+0.1

Voo anc® | SR

3
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SPC560B40x/50x, SPC560C40x/50x

3.17

3.17.1

60/116

Power management electrical characteristics

Voltage regulator electrical characteristics

The device implements an internal voltage regulator to generate the low voltage core supply
Vpp_Lv from the high voltage ballast supply Vpp gy. The regulator itself is supplied by the
common I/O supply Vpp. The following supplies are involved:

e HV—High voltage external power supply for voltage regulator module. This must be
provided externally through VDD_HV power pin.

e BV—High voltage external power supply for internal ballast module. This must be
provided externally through VDD_BV power pin. Voltage values should be aligned with

VDD.

e LV—Low voltage internal power supply for core, FMPLL and flash digital logic. This is
generated by the internal voltage regulator but provided outside to connect stability
capacitor. It is further split into four main domains to ensure noise isolation between
critical LV modules within the device:

LV_COR—Low voltage supply for the core. It is also used to provide supply for
FMPLL through double bonding.

LV_CFLA—Low voltage supply for code flash module. It is supplied with dedicated
ballast and shorted to LV_COR through double bonding.
LV_DFLA—Low voltage supply for data flash module. It is supplied with dedicated
ballast and shorted to LV_COR through double bonding.

LV_PLL—Low voltage supply for FMPLL. It is shorted to LV_COR through double
bonding.

3
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SPC560B40x/50x, SPC560C40x/50x

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

Package pinouts and signal descriptions

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

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

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

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

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

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

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

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

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

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

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

3
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3.19 Flash memory electrical characteristics

3.19.1 Program/Erase characteristics

Table 29 shows the program and erase characteristics.

Table 29. Program and erase specifications

Value
Symbol C Parameter i Typ® rl:aif)i(?zl) e Unit
Tdwprogram Double word (64 bits) program time(*) — 22 50 500 ps
Ti6kpperase cele 16 KB block preprogram and erase time — 300 500 5000 ms
Taokpperase 32 KB block preprogram and erase time — 400 600 5000 ms
T1o8Kpperase 128 KB block preprogram and erase time — 800 1300 7500 ms
Tesus CC|D|Erase suspend latency — — 30 30 Hs

Typical program and erase times assume nominal supply values and operation at 25 °C.
2. Initial factory condition: < 100 program/erase cycles, 25 °C, typical supply voltage.

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.

Table 30. Flash module life

Value
Symbol C Parameter Conditions Unit
Min Typ Max
16 KB blocks 100000 — —
Number of program/erase cycles
P/E CC|C|per block over the operating 32 KB blocks 10000 | 100000 — |cycles
temperature range (T,) 128 KB blocks 1000 [100000| —
Blocks with
20 — —

0-1000 P/E cycles

Minimum data retention at 85 °C |Blocks with

average ambient temperature®™ |1001-10000 P/E cycles 10 - — |years

Retention|CC|C

Blocks with
10001-100000 P/E cycles

1. Ambient temperature averaged over duration of application, not to exceed recommended product operating temperature
range.

ECC circuitry provides correction of single bit faults and is used to improve further
automotive reliability results. Some units will experience single bit corrections throughout
the life of the product with no impact to product reliability.
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Table 31. Flash read access timing

Symbol |C Parameter Conditions® | Max | Unit
P 2 wait states 64
frReap | CC | C |Maximum frequency for Flash reading 1 wait state 40 | MHz
Cc 0 wait states 20
1. Vpp=33V+10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified
3.19.2 Flash power supply DC characteristics
Table 32 shows the power supply DC characteristics on external supply.
Table 32. Flash memory power supply DC electrical characteristics
Value
Symbol |C Parameter Conditions® Unit
Min | Typ | Max
) Code flash memory module read
| Sum of the current consumption on fepy = 64 MHz®) — | 15 ]33
FRE\P |CC|D|VDD_HV and VDD_BV on read mA
access Data flash memory module read | 15 | 33
fepy = 64 MHz®)
Program/Erase ongoing while
reading code flash memory — 15 | 33
Sum of the current consumption on registers fopy = 64 MHz(®)
lemop® |CC|D|VDD_HV and VDD_BV on matrix : - mA
modification (program/erase) Program/Erase ongoing while
reading data flash memory — 15 | 33
registers fopy = 64 MHz®)
During code flash memory low- . — | 900
Sum of the current consumption on  |Power mode
'eew | CCID\\pp Hy and vDD_BV : HA
_Hv an _ During data flash memory low- | — {900
power mode
During code flash memory o — | 150
Sum of the current consumption on | Power-down mode
lrFpwp |CC|D HA
VDD_HV and VDD_BV During data flash memory power-| | | ;o
down mode
1. Vpp=33V=*10%/5.0V *10%, Tp =-40to 125 °C, unless otherwise specified
2. This value is only relative to the actual duration of the read cycle
3. fcpy 64 MHz can be achieved only at up to 105 °C
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2. A device will be defined as a failure if after exposure to ESD pulses the device no longer meets the device specification
requirements. Complete DC parametric and functional testing shall be performed per applicable device specification at
room temperature followed by hot temperature, unless specified otherwise in the device specification.

3.20.3.2

3.21
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Static latch-up (LU)

Two complementary static tests are required on six parts to assess the latch-up
performance:

e A supply overvoltage is applied to each power supply pin.
e A current injection is applied to each input, output and configurable 1/O pin.

These tests are compliant with the EIA/JESD 78 IC latch-up standard.

Table 36. Latch-up results

Symbol C Parameter Conditions Class

To=125°C

conforming to JESD 78 IIlevel A

LU CC | T |Static latch-up class

Fast external crystal oscillator (4 to 16 MHz) electrical
characteristics

The device provides an oscillator/resonator driver. Figure 13 describes a simple model of
the internal oscillator driver and provides an example of a connection for an oscillator or a
resonator.

Table 37 provides the parameter description of 4 MHz to 16 MHz crystals used for the
design simulations.

3
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Figure 16. Equivalent circuit of a quartz crystal

— [ yy—

c1 Crystal c2

|||——
||}—

Table 39. Crystal motional characteristics®

Value
Symbol Parameter Conditions Unit
Min Typ Max
Ly, [Motional inductance — — |11.796| — KH
Cy, [Motional capacitance — — 2 — fF
Load capacitance at OSC32K_XTAL and
cue2 OSC32K_EXTAL with respect to ground® - 18 T 28 | pF
AC coupled @ CO =2.85
pF®) — — 65
Ry |Motional resistance AC coupled @ CO = 4.9 pF | — — 50 | kw
AC coupled @ CO=7.0 pF¥ | — — 35
AC coupled @ CO=9.0 pF¥ | — — 30

Crystal used: Epson Toyocom MC306

2. This is the recommended range of load capacitance at OSC32K_XTAL and OSC32K_EXTAL with respect to ground. It
includes all the parasitics due to board traces, crystal and package.

Maximum ESR (Ry,) of the crystal is 50 kQ
4. CO0includes a parasitic capacitance of 2.0 pF between OSC32K_XTAL and OSC32K_EXTAL pins

3
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Figure 24. DSPI classic SPI timing — master, CPHA =1
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Figure 25. DSPI classic SPI timing — slave, CPHA =0
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Figure 26. DSPI classic SPI timing — slave, CPHA =1
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Figure 27. DSPI modified transfer format timing — master, CPHA =0
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4 Package characteristics
4.1 ECOPACK®
In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.
4.2 Package mechanical data
4.2.1 LQFP64
Figure 34. LQFP64 package mechanical drawing
D
D1 2 cee[c |
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48 FL33 *E':i
____________ HAAAA
49:|: :Ei_
[ ==}
] mm}
b = =
= = ! \ L1
=111 - \L
I:I:| 1 1 1 1 A J L \i’
[
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[
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64 '
K 17
pint | HHHRHRE HEHH
identificati
identification| 1 16 c *”‘\ o e
Table 50. LQFP64 mechanical data
mm inches®
Symbol
Min Typ Max Min Typ Max
A — — 1.6 — — 0.063
Al 0.05 — 0.15 0.002 — 0.0059
A2 1.35 1.4 1.45 0.0531 0.0551 0.0571
b 0.17 0.22 0.27 0.0067 0.0087 0.0106
c 0.09 — 0.2 0.0035 — 0.0079
D 11.8 12 12.2 0.4646 0.4724 0.4803
Kys DoclD14619 Rev 13 99/116



http://www.st.com

Revision history SPC560B40x/50x, SPC560C40x/50x

Revision history

Table 55. Document revision history

Date Revision Changes

04-Apr-2008 1 Initial release.

Made minor editing and formatting changes to improve readability
Harmonized oscillator naming throughout document

Modified document title

Updated “Feature” on cover page

Replaced LFBGA208 with LBGA208

Updated “Description” Section

Updated “SPC560B40x/50x and SPC560C40x/50x device comparison” table
Added “Block diagram” section

Section 3 “Package pinouts and signal descriptions”:

— Removed signal descriptions (these are found in the device reference manual)
Updated “LQFP 144-pin configuration (top view)” figure:

— Replaced VPP with VSS_HV on pin 18

— Added MA[1] as AF3 for PC[10] (pin 28)

— Added MA[0] as AF2 for PC[3] (pin 116)

— Changed description for pin 120 to PH[10] / GPIO[122] / TMS
— Changed description for pin 127 to PH[9] / GPIO[121] / TCK

— Replaced NMI[0] with NMI on pin 11

Updated “LQFP 100-pin configuration (top view)” figure:

— Replaced VPP with VSS_HV on pin 14

— Added MA[1] as AF3 for PC[10] (pin 22)

06-Mar-2009 2 — Added MA[Q] as AF2 for PC[3] (pin 77)

— Changed description for pin 81 to PH[10] / GPIO[122] / TMS

— Changed description for pin 88 to PH[9] / GPIO[121]/ TCK

— Removed E1UCJ[19] from pin 76

— Replaced [11] with WKUP[11] for PB[3] (pin 1)

— Replaced NMI[0] with NMI on pin 7

Updated “LBGA208 configuration” figure:

— Changed description for ball B8 from TCK to PH[9]

— Changed description for ball B9 from TMS to PH[10]

— Updated descriptions for balls R9 and T9

Added “Parameter classification” section and tagged parameters in tables where
appropriate

Added “NVUSRO register” section

Updated “Absolute maximum ratings” table

“Recommended operating conditions” section :

— Added note on RAM data retention to end of section

Updated “Recommended operating conditions (3.3 V)" and “Recommended operating
conditions (5.0 V)"

Added “Package thermal characteristics” section
Updated “Power considerations” section
Updated I/O input DC electrical characteristics definition” figure
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Table 55. Document revision history (continued)

Date

Revision

Changes

20-Jan-2010

Table: “Absolute maximum ratings”

- Vpp Bv: VDD ADC: ViN: changed max value

Table: "Recommended operating conditions (3.3 V)"

— TVpp: deleted min value

Table: “Reset electrical characteristics*

— Changed footnotes 2 and 5

Table: “Voltage regulator electrical characteristics”

— Cgregn: changed max value

— Cpgcy: splitinto 2 rows

— Updated voltage values in footnote 3

Table: “Low voltage monitor electrical characteristics*

— Updated column Conditions

— VivbLveore: VivpuvekpL: changed min/max value
Table: “Program and erase specifications*

— Tawprogram: added initial max value

Table: “Flash module life*

— Retention: changed min value for blocks with 100K P/E cycles
Table: “Flash power supply DC electrical characteristics”
— IFREAD, IFMOD: added typ value

— Added a footnote

Added Section: “ NVUSRO[WATCHDOG_EN] field description*

Section 4.18.5).

Table: “ ADC conversion characteristics*

— Rpp: changed initial max value

Table: “On-chip peripherals current consumption*
— Removed min/max from the heading

Section 4.18: “ADC electrical characteristics* has been moved up in hierarchy (it was

— Changed unit of measurement and consequently rounded the values

15-Mar-2010

Internal release.
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