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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

€200z0h

32-Bit Single-Core
64MHz

CANbus, I2C, LINbus, SCI, SPI
DMA, POR, PWM, WDT
79

512KB (512K x 8)
FLASH

32K x 8

3V ~ 5.5V

A/D 28x10b

Internal

-40°C ~ 125°C (TA)
Surface Mount
100-LQFP

100-LQFP (14x14)
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Table 2. SPC560B40x/50x and SPC560C40x/50x device comparison(l) (continued)

Device
Feature SPC560B | SPC560B | SPC560B | SPC560C | SPC560C | SPC560B | SPC560B | SPC560B | SPC560C | SPC560C | SPC560B
40L1 40L3 40L5 40L1 40L3 50L1 50L3 50L5 50L1 50L3 50B2
Debug JTAG Nexus2+
(©) 9) 9) ©) LBGA208
Package LQFP64 LQFP100 | LQFP144 | LQFP64 LQFP100 | LQFP64 LQFP100 | LQFP144 | LQFP64 LQFP100 (10)

J

© © N o g 0w PR

Based on 125 °C ambient operating temperature.

10. LBGA208 available only as development package for Nexus2+.

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

Feature set dependent on selected peripheral multiplexing—table shows example implementation.

See the eMIOS section of the device reference manual for information on the channel configuration and functions.
IC — Input Capture; OC — Output Compare; PWM — Pulse Width Modulation; MC — Modulus counter.
SCIO0, SCI1 and SCI2 are available. SCI3 is not available.
CANO, CANL1 are available. CAN2, CAN3, CAN4 and CANS5 are not available.

CANO, CAN1 and CAN2 are available. CAN3, CAN4 and CAN5 are not available.

1/0 count based on multiplexing with peripherals.
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

3.5 System pins

The system pins are listed in Table 5.

Table 5. System pin descriptions

Pin number
c
2
o
< S| o 5
a g 2 2 o |l <« |2
& Function o | 2 c s || |8
- = o ] o b b ~
2 S| £ |B|E[E]3
~ o
@ = ) 21919 a
w -
14
. . . . . . Input, weak
RESET aBrl]c(ijlrﬁg};oen;It:setwnh Schmitt-Trigger characteristics o | M pull-up only 9 171211 7
’ after PHASE2
Analog output of the oscillator amplifier circuit, when the
oscillator is not in bypass mode. )
EXTAL , yp , o | x | Tristate | 27 | 36 | 50 | N8
Analog input for the clock generator when the oscillator
is in bypass mode.®
XTAL Analog input _ofthe_oscﬂlqtor ampllfler circuit. Nee((zj)s to | X Tristate o5 | 34 | a8 | P8
be grounded if oscillator is used in bypass mode.

1. LBGA208 available only as development package for Nexus2+

2. See the relevant section of the datasheet

3.6 Functional ports

The functional port pins are listed in Table 6.

c. All medium and fast pads are in slow configuration by default at reset and can be configured as fast or medium
(see PCR.SRC in section Pad Configuration Registers (PCR0-PCR122) in the device reference manual).
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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 IRS) < ® 5 Q 2 —
= o S 5 S o S| S| L€ T = T
s | & |&838| < s |8lg| w2 | & |5 |5 |8
& Z S I 5 s |8 x g L o o S
- g 3 - 9 9 m
-
AFO  |GPIO[14] SIUL |10
AF1 |SCK_O DSPI_0 | I/0
PA[14] |PCR[14] |AF2 |CS0_O DSPI.O |I/O| M | Tristate 19 | 28 | 42 | Pe
AF3  |— — —
— EIRQ[4] SIUL [
AFO  |GPIO[15] SIUL |10
AF1 |CS0_0 DSPI_0 | I/O
PA[15] |PCR[15] |AF2 |SCK_0 DSPI.O |I/O| M | Tristate 18 | 27 | 40 | R6
AF3 |— — _
— WKPU[10]®) WKPU [
AFO  |GPIO[16] SIUL |10
AF1  |CANOTX FlexCAN_O| O .
PB[O] |PCRI16] |, M | Tristate 14 | 23 | 31 | N3
AF3  |— — —
AFO  |GPIO[17] SIUL |10
AF1 |— — —
AF2 |— — — .
PB[1] |PCR[17] | S | Tristate 15 | 24 | 32 | M1
— WKPU[4]® WKPU [
— CANORX FlexCAN_O| |
AFO  |GPIO[18] SIUL |10
AF1  |LINOTX LINFlex 0 | O .
PB[2] |PCRI[18] - M | Tristate | 64 | 100 | 144 | B2
AF2  |SDA 12C_0 |10
AF3  |— — —
AFO  |GPIO[19] SIUL |10
AF1 |— — —
AF2 |SCL 12C_0 |1/O
PB[3] |PCR[19] AF3 - S Tristate 1 1 1 C3
— WKPU[11]® WKPU [
— LINORX LINFlex 0 | |
AFO  |GPIO[20] SIUL [
AF1 |— — —
PB[4] |PCR[20] |AF2 |— — — Tristate | 32 | 50 | 72 | T16
AF3  |— — —
— GPI[0] ADC [
Kyy DoclD14619 Rev 13 23/116




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] [ [
32/116 DoclD14619 Rev 13 ‘Yl




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

Table 6. Functional port pin descriptions (continued)

Pin number
S c
= 2 a S § g @ [ g ~
s | & |25 £ 2 1z |5l WE s ]8|3 %
= 3 o c o e w o © - - IS
g a = c > P 5|8 @ = & o o D
< 3 L a S (o4
Q I = O < -
-
AFO GPIO[103] SIUL 110
AF1 E1UC[16] eMIOS 1 | I/O .
PG[7] |PCR[103] M | Tristate — — 29 | M1
AF2  |— — —
AF3 |— — —
AFO GPIO[104] SIUL 110
AF1  |E1UC[17] eMIOS_1 | I/O
PG[8] |PCR[104]|AF2 |— — — | S Tristate — — 26 L2
AF3 |CS0_2 DSPI_2 | I/O
— EIRQ[15] SIUL [
AF0  |GPIO[105] SIUL 110
AF1 E1UC[18] eMIOS 1 | I/O .
PG[9] |PCR[105] S | Tristate — — 25 L1
AF2  |— — —
AF3  |SCK_2 DSPI_2 | I/0
AFO GPIO[106] SIUL 110
AF1 EOUC[24] eMIOS 0 | I/IO .
PG[10] |PCR[106] AF2 - S Tristate — — 114 | D13
AF3 |— — —
AFO  |GPIO[107] SIUL |10
AF1 EOQUC[25 eMIOS_0 | I/O
PG[11] |PCR[107] s [25] - M | Tristate — — | 115 | B12
AF3 — — —
AF0 |GPIO[108] SIUL 110
AF1 EOUC[26] eMIOS 0 | I/O .
PG[12] |PCR[108]( > M | Tristate — — 92 | K14
AF3 |— — —
AFO GPIO[109] SIUL 110
AF1  |EOUC[27] eMIOS 0 | I/O .
PG[13] |PCR[109] AF2 M Tristate — — 91 K16
AF3 |— — —
AFO  |GPIO[110] SIUL | 110
AF1 E1UC[O eMIOS_1 | I/O
PG[14] |PCRI[110] s [0] - S | Tristate — — | 110 | B14
AF3 — — —
36/116 DocIlD14619 Rev 13 "_l




SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

Table 18. SLOW configuration output buffer electrical characteristics (continued)

Symbol |C

Parameter

Conditions®

Value

Min

Typ

Max

Unit

CcC

C

Output low level
SLOW configuration

Push Pull

loL =2 MA,
Vpp =5.0 V +10%, PAD3V5V =0
(recommended)

0.1Vpp

IOL =2 mA,
Vpp =5.0V = 10%, PAD3V5V =
&

0.1Vpp

loL =1 mA,
Vpp =3.3V *+10%, PAD3V5V =1
(recommended)

0.5

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

2. The configuration PAD3V5 = 1 when Vpp = 5 V is only a transient configuration during power-up. All pads but RESET and
Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

Table 19. MEDIUM configuration output buffer electrical characteristics

Symbol |C

Parameter

Conditions®

Value

Min

Typ

Max

Unit

CcC

Output high level

MEDIUM configuration

Push Pull

IOH =-3.8 mA,
Vpp = 5.0V = 10%, PAD3V5V =0

0.8Vpp

loy = -2 MA,
Vpp = 5.0V = 10%, PAD3V5V =0
(recommended)

0.8Vpp

IOH =-1 mA,

Vpp = 5.0 V + 10%, PAD3V5V = 1(2)

0.8Vpp

lon = -1 mA,
Vpp = 3.3V +10%, PAD3V5V =1
(recommended)

Vpp-0.8

IOH =-100 HA,
Vpp =5.0V £ 10%, PAD3V5V =0

0.8Vpp

CcC

Output low level

MEDIUM configuration

Push Pull

IOL =3.8 mA,
Vpp = 5.0V = 10%, PAD3V5V =0

0.2Vpp

loL = 2 MA,
Vpp = 5.0V +10%, PAD3V5V =0
(recommended)

0.1Vpp

IOL =1 mA,

Vpp = 5.0 V + 10%, PAD3V5V = 1(2)

0.1Vpp

IOL =1 mA,
Vpp = 3.3V £10%, PAD3V5V =1
(recommended)

0.5

IOL =100 HA,
Vpp =5.0V £+ 10%, PAD3V5V =0

0.1Vpp

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

S74
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Package pinouts and signal descriptions SPC560B40x/50x, SPC560C40x/50x

2. The configuration PAD3V5 = 1 when Vpp =5 V is only a transient configuration during power-up. All pads but RESET and
Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

Table 20. FAST configuration output buffer electrical characteristics

Value

Symbol |C Parameter Conditions® Unit
Min Typ Max

lon = —14mA,
P Vpp=5.0V +10%, PAD3V5V=0 | 0.8Vpp | — —
(recommended)

Output high level lon = —7TmA,
FAST configuration | S PUl v 0 = 5.0 v + 10%, PAD3VSV = 1@

lon = —11mA,
C Vpp=3.3V+10%, PAD3V5V =1 |Vpp-0.8| — —
(recommended)
IOL = 14mA,

P Vpp = 5.0 V +10%, PAD3V5V =0 — — [0.1Vpp
(recommended)

08Vpp | — | — |V

Output low level push Pull loL = 7TmMA,
FAST configuration Vpp = 5.0 V + 10%, PAD3V5V = 1)

IOL =11mA,
C Vpp = 3.3V + 10%, PAD3V5V = 1 — — 0.5
(recommended)

VoL|cC|C — — |0avpp| V

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

2. The configuration PAD3V5 = 1 when Vpp = 5 V is only a transient configuration during power-up. All pads but RESET and
Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

3.154 Output pin transition times

Table 21. Output pin transition times

Value
Symbol |[C Parameter Conditions® Unit
Min | Typ | Max
D C_ =25pF — | — | 50
il CL=50pF Vpp=5.0V +10%, PAD3V5V =0 | _ | 100
C. =
D |output transition time output 100 pF — | — |12
ty | CC —pint® ns
|D|sLow configuration CL=25pF — | — |50
il CL=50pF Vpp=3.3V+10%, PAD3V5V=1 | — | — 100
C. =
D 100 pF — |~ |*

3
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SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

Table 25. Reset electrical characteristics (continued)

Value
Symbol |C Parameter Conditions® Unit
Min Typ Max
Input hysteresis CMOS
Vhys |CCIC (Schmitt Trigger) - 0-1Vpp | — - v
Push PU", |o|_ =2mA,
P Vpp = 5.0 V £10%, PAD3V5V =0 — — 0.1Vpp
(recommended)
Push Pull, I, = 1mA,
VoL |CC|C |Output low level Vpp = 5.0 V * 10%, PAD3V5V = 1@ — — 0.1Vpp \Y,
Push Pull, g, = 1mA,
C Vpp =3.3V +10%, PAD3V5V =1 — — 0.5
(recommended)
CL = 25pF, _ . 10
Vpp =5.0V £ 10%, PAD3V5V =0
C,_ = 50pF, . . 20
Vpp = 5.0V £ 10%, PAD3V5V =0
C_ = 100pF, . . 40
Output transition time | Vpp = 5.0 V + 10%, PAD3V5V =0
ty |CC|D - (3) ns
output pin C_ = 25pF, 1
Vpp = 3.3V + 10%, PAD3V5V = 1 o o
C, = 50pF, . . o5
Vpp = 3.3V +10%, PAD3V5V =1
C_ = 100pF, . . 40
Vpp = 3.3V +10%, PAD3V5V =1
RESET input filtered
WersT |SR| P pulse — — — 40 ns
RESET input not filtered
Werst| SR P |02 P — 1000 | — — ns
P Vpp = 3.3V +10%, PAD3V5V =1 10 — 150
I |Weak pull-up current _ o _
[lweul |CC 3 absolute value Vpp = 5.0V + 10%, PAD3V5V =0 10 — 150 HA
P Vpp =5.0 V + 10%, PAD3V5V = 1@ | 10 — 250
1. Vpp=3.3V*10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified
2. This transient configuration does not occurs when device is used in the Vpp = 3.3 V = 10% range.
3. C_ includes device and package capacitance (Cpkg < 5 pF).
IS73 DocID14619 Rev 13 59/116




SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

Table 26. Voltage regulator electrical characteristics

Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
Crecn SR|— Interngl voltage regulator external . 200 | — | 500! nE
capacitance
ili i i jial |Range:
Rrec SR|— Sta_bﬂny capacitor equivalent serial g . . 0.2 W
resistance 10 kHz to 20 MHz
Vbp_gv/Vss_Lv pair: 100
BVITSS 3) _
Vpp gy =45Vt055V| (
Cbeci SR |—|Decoupling capacitance(® ballast = _ 470" nF
Vpp_gv/Vss_Lv pair:
400 —
VDD_BV =3Vto3.6V
Coecs SR|— Decoupling capacitance regulator Voo/Vss pair 10 | 100 | — nE
supply
‘EVDD‘ SR |—|Maximum slope on Vpp — — | 250 [mV/ps
dt
Maximum instant variation on Vpp
[AvbpsToey| | SR|— during standby exit — | — |0 m
Maximum slope on Vpp during
d _ . DD _ _
SvDD(STDBY)| | SR| ~ |standby exit 15 |mVibs
T Before exiting from _ 132 | —
VMREG CC| |Main regulator output voltage reset \%
P After trimming 116 | 1.28 | —
Main regulator current provided to
lMREG SR|— VDD_LV domain — — — 150 mA
Main regulator module current IMreG = 200 mA — | — 2
IMREGINT cc|b consumption mA
lMREG =0mA —_— —_— 1
Low power regulator output N
V| PREG CC|P voltage After trimming 116 | 1.28 | — \Y
Low power regulator current
lLpreG SRI— provided to Vpp 1 domain - — | | B mA
D 1[|__PFEEG :0 15 mA, . _ 600
Low power regulator module A=55°C
lLPREGINT CC T current consumption KA
I =0 mA;
. LPREG = ' _ 5 —
Tpo=55°C
Ultra low power regulator output N
VULPREG CC|P After trimming 116 | 1.28 | — \%
voltage
IS73 DocID14619 Rev 13 63/116




Package pinouts and signal descriptions

SPC560B40x/50x, SPC560C40x/50x

released as soon as internal reset sequence is completed regardless of LVDHV5H
threshold.

Table 27. Low voltage detector electrical characteristics

Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
Vporup | SR|P |[Supply for functional POR module — 1.0 — 55
P Ta=25"C, 15 | — | 26
Vporn |CC| _|Power-on reset threshold after trimming

T — 15 — 2.6
VivoHvan |CC|T|LVDHV3 low voltage detector high threshold — — 2.95

VivpuvaL |CC|P|LVDHV3 low voltage detector low threshold 2.6 — 2.9 v
VivohvsH |CC| T [LVDHVS low voltage detector high threshold — — 4.5
VivbhvsL |CC|P|LVDHV5 low voltage detector low threshold - 3.8 — 4.4
VivpLvcorL | CC| P |LVDLVCOR low voltage detector low threshold 1.08 — 1.16
Vi vpLvekpL | CC| P |LVDLVBKP low voltage detector low threshold 1.08 — 1.16

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

3.18 Power consumption
Table 28 provides DC electrical characteristics for significant application modes. These
values are indicative values; actual consumption depends on the application.
Table 28. Power consumption on VDD_BV and VDD_HV
Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
@ RUN mode maximum . . @A)
lbomax |CC|D average current 115 | 140771 mA
T fcpu =8 MHz — 7 —_—
T fCPU =16 MHz —_— 18 —_—
@) - |RUN mode typical _ — —
borRUN™ | CCI T |5 verage current®) fepy = 32 MHz 29 mA
P fopu = 48 MHz — | 40 | 100
P fepyu = 64 MHz — | 51 | 125
C i i Tpo=25°C — 8 15
lbouar | CCl={HALT mode current® Slowll(nternal R_C oscillator mA
P (128 kHz) running Tp=125°C| — 14 25

66/116
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SPC560B40x/50x, SPC560C40x/50x

Package pinouts and signal descriptions

3.20.2 Electromagnetic interference (EMI)
The product is monitored in terms of emission based on a typical application. This emission
test conforms to the IEC 61967-1 standard, which specifies the general conditions for EMI
measurements.
Table 34. EMI radiated emission measurement®()
Value
Symbol |C Parameter Conditions Unit
Min | Typ | Max
— 2 —|Scan range — 0.150 | — | 1000 | MHz
S .
fepu R Operating frequency — — 64 — MHz
S .
Vpp Lv R LV operating voltages — — 128 — \Y,
Vpp= 5V, Ta=25°C, |NoPLL
LQFP144 package frequency — | — | 18 |dBwv
C Test conforming to IEC | Modulation
SEmI T |Peak level
C 61967-2, +204 PLL
fosc =8 MHz/fcpy = 64 |frequency — — 14 | dBpv
MHz modulation

1. EMIl testing and I/O port waveforms per IEC 61967-1, -2, -4

2. Forinformation on conducted emission and susceptibility measurement (norm IEC 61967-4),

marketing

3.20.3

please contact your local
representative.

Absolute maximum ratings (electrical sensitivity)

Based on two different tests (ESD and LU) using specific measurement methods, the
product is stressed in order to determine its performance in terms of electrical sensitivity.

3.20.3.1  Electrostatic discharge (ESD)
Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts*(n+1) supply pin). This test
conforms to the AEC-Q100-002/-003/-011 standard. For more details, refer to the
application note Electrostatic Discharge Sensitivity Measurement (AN1181).
Table 35. ESD absolute maximum ratings(® )
Symbol C Ratings Conditions Class| Max value | Unit
Electrostatic discharge voltage |T, =25°C
Vesp(Hem) |CC| T (Human Body Model) conforming to AEC-Q100-002 H1C 2000
Electrostatic discharge voltage |Tp =25°C
Vesomm |CC|T (Machine Model) conforming to AEC-Q100-003 M2 200 v
Electrostatic discharge voltage [T, =25°C 500
Vespeom) | €€ | T charged Device Model) conforming to AEC-Q100-011 | &34 750 (comners)
1. Al ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated Circuits.
Kys DoclD14619 Rev 13 71/116




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

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

Table 42. Fast internal RC oscillator (16 MHz) electrical characteristics (continued)

Value
Symbol C Parameter Conditions® Unit
Min Typ | Max

Fast internal RC oscillator start-up

trresuy |CC|C time Vpp =5.0V £ 10% — 1.1 20 | ps
Fast internal RC oscillator precision
AF|RCPRE CC|T . . p TA =25°C -1 — +1 %
after software trimming of fgjrc
Aeirerrim|CC| T Fast internal RC oscillator trimming Tp=25°C . 16 %

step

Fast internal RC oscillator variation

in over temperature and supply with
; — - — + 9

Arrcvar |CC| P respect to fpre at Ty = 25 °C in 5 5%

high-frequency configuration

1. Vpp=3.3V*10%/5.0V+10%, Ty =-40 to 125 °C, unless otherwise specified.

2. This does not include consumption linked to clock tree toggling and peripherals consumption when RC oscillator is ON.

3.25 Slow internal RC oscillator (128 kHz) electrical
characteristics

The device provides a 128 kHz slow internal RC oscillator. This can be used as the
reference clock for the RTC module.

Table 43. Slow internal RC oscillator (128 kHz) electrical characteristics

Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
f CC| P |sjow internal RC oscillator low Ta=25°C, timmed S el B kHz
SIRC [sr|—]frequency — 100 | — | 150
|SIRC(2) ccle Slow internal RC oscillator low Tp= 25 °C, timmed o . 5 LA
frequency current
Slow internal RC oscillator start-up |Tp=25°C, Vpp=5.0V %
tsircsu  |CC|P time 10% — 8 12 | ps
Slow internal RC oscillator
Asircpre |CC| C |precision after software trimming of |Tp =25 °C -2 — +2
fsirc %
Slow internal RC oscillator trimming
AgircTrIM [CC|C step — — | 27| —
Slow internal RC oscillator variation
in temperature and supply with . ' . B 0
Agirevar |CC|C respect to g at Ta = 55 °C in High frequency configuration 10 +10 | %
high frequency configuration

1. Vpp=33V+10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified.
2. This does not include consumption linked to clock tree toggling and peripherals consumption when RC oscillator is ON.
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3.26 ADC electrical characteristics

3.26.1 Introduction

The device provides a 10-bit Successive Approximation Register (SAR) analog-to-digital

converter.
Figure 18. ADC characteristic and error definitions
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3.26.2 Input impedance and ADC accuracy

In the following analysis, the input circuit corresponding to the precise channels is
considered.

3
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Figure 19. Input equivalent circuit (precise channels)
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Ck: Filter capacitance

R : Current limiter resistance
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Figure 20. Input equivalent circuit (extended channels)

EXTERNAL CIRCUIT

INTERNAL CIRCUIT SCHEME

Rg: Source impedance

Rg: Filter resistance

Cg: Filter capacitance

R: Current limiter resistance

Rap: Sampling switch impedance
Cp: Pin capacitance (two contributions, Cpy, Cpy and Cpg)
Cg: Sampling capacitance

Rswi: Channel selection switch impedance (two contributions, Ry and Rgw2)
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Table 45. ADC conversion characteristics (continued)

Value Uni
Symbol C Parameter Conditions® ¢
Min Typ Max
Current Vpp = 5 . 5
injection on 3.3V +10%
S ... |one ADC input,
IiNg R|— Input current Injection different from Voo = mA
the converted |50\ + 10% -5 — >
one
[INL| | C| 7 [Absolutevaluefor 0\ eroad — 0.5 15 LSB
C integral non-linearity
|DNL| | | 7 |Absolute differential o i0ad — 05 10  |LSB
C non-linearity
| Eo | g T |Absolute offset error — — 0.5 — LSB
C .
| Eg | c T |Absolute gain error — — 0.6 — LSB
P |Total unadjusted Without current injection -2 0.6 2
() i
TUEP C err1ror Ifor_preuseI LSB
C| 1 |channels, inputonly |\ith current injection -3 3
pins
c T |Total unadjusted Without current injection -3 1 3
TUEX error(”) for extended ] - LSB
ClT channel With current injection -4 4

Vpp =3.3V+10%/5.0V £10%, Tp = —40 to 125 °C, unless otherwise specified.
Analog and digital Vgg must be common (to be tied together externally).

Vainx may exceed Vgs apc and Vpp apc limits, remaining on absolute maximum ratings, but the results of the conversion
will be clamped respectively to 0x000 or Ox3FF.

Duty cycle is ensured by using system clock without prescaling. When ADCLKSEL = 0, the duty cycle is ensured by internal
divider by 2.

During the sampling time the input capacitance Cg 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 ts. After the end of the
sampling time tg, changes of the analog input voltage have no effect on the conversion result. Values for the sample clock tg
depend on programming.

This parameter does not include the sampling time tg, but only the time for determining the digital result and the time to load
the result’s register with the conversion result.

Total Unadjusted Error: The maximum error that occurs without adjusting Offset and Gain errors. This error is a
combination of Offset, Gain and Integral Linearity errors.

3.27 On-chip peripherals

3.27.1 Current consumption

3
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Table 47. DSPI characteristics® (continued)

DSPIO/DSPI1 DSPI2

No. Symbol C Parameter Unit
Min Typ Max Min Typ Max
Master mode 43 — — 145 — —

9 tsu SR | D |Data setup time for inputs ns
Slave mode 5 — — 5 — —
hold ; Master mode 0 — — 0 — —

10 thy SR | D |Data hold time for inputs ns
Slave mode 26 — — 2(6) — —
Master mode — — 32 — — 50

11 | tgyo” |CC| D |Data valid after SCK edge ns
Slave mode — — 52 — — 160
Master mode 0 — — 0 — —

12 | tyo” |ccC| D |Data hold time for outputs ns
Slave mode 8 — — 13 — —

Operating conditions: C_ = 10 to 50 pF, Slew = 3.5 to 15 ns.

Maximum value is reached when CSn pad is configured as SLOW pad while SCK pad is configured as MEDIUM. A positive value means that SCK starts before CSn is

asserted. DSPI2 has only SLOW SCK available.

Maximum value is reached when CSn pad is configured as MEDIUM pad while SCK pad is configured as SLOW. A positive value means that CSn is deasserted before

SCK. DSPIO and DSPI1 have only MEDIUM SCK available.

The tcgc delay value is configurable through a register. When configuring tcgc (using PCSSCK and CSSCK fields in DSPI_CTARX registers), delay between internal CS
and internal SCK must be higher than Atcgc to ensure positive tcgcext-

The tpgc delay value is configurable through a register. When configuring tasc (using PASC and ASC fields in DSPI_CTARX registers), delay between internal CS and

internal SCK must be higher than Atygc to ensure positive tagcext-
This delay value corresponds to SMPL_PT = 00b which is bit field 9 and 8 of the DSPI_MCR.
SCK and SOUT configured as MEDIUM pad

X0S/X0r00950dS ‘X0S/X0790950dS

suondiiosap [eubis pue sinouid abexoed
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Package pinouts and signal descriptions

Figure 30. DSPI modified transfer format timing — slave, CPHA =1
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Figure 31. DSPI PCS strobe (PCSS) timing
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Note: Numbers shown reference Table 47.

3.27.3 Nexus characteristics
Table 48. Nexus characteristics
Value
No. Symbol C Parameter Unit
Min Typ Max
1 trcye | CC | D |TCK cycle time 64 — — ns
2 tucyc | CC | D |[MCKO cycle time 32 — — ns
3 twoov | CC | D [MCKO low to MDO data valid — — 8 ns
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Table 51. LQFP100 mechanical data (continued)

mm inches®
Symbol
Min Typ Max Min Typ Max
E1l 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 — 12.000 — — 0.4724 —
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° 0.0° 35° 7.0°
Tolerance mm inches
cce 0.080 0.0031

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

4.2.3 LQFP144

Figure 36. LQFP144 package mechanical drawing
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5 Ordering information

Figure 38. Commercial product code structure

Example code:

SPC56 0 B 50 L3 C 5E0 Y
Product identifier Core Family Memory Package Temperature Custom vers. Conditioning

LY = Tray

X = Tape and Reel 90°

4EO0 = 48 MHz EEPROM 5V/3V
6EQ = 64 MHz EEPROM 5V/3V

B =-401t0 105°C
C=-40t0 125°C

L1 = LQFP64
L3 = LQFP100
L5 = LQFP144
B2 = LBGA208t

50 =512 KB
44 = 384 KB
40 = 256 KB

B = Body
C = Gateway

0 =e200z0

SPC56 = Power Architecture in
90nm

1. LBGA208 available only as development package for Nexus2+
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