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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.

uononNpoJU|
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Table 6. Functional port pin descriptions (continued)

Pin number
S c
c IS c ® S| o 2 —~
= T € S o s|l2| O 8 D)
S 5 | <2 3 s 512 o3 |38 |3 |3
s | & |&¢g| g s |flg| w2 |2 & |2 |8
& Z S I 5 s |8 x g L o o S
- g 3 - 9 9 m
-
AFO  |GPIO[21] SIUL [
AF1 |— — _
PB[5] |PCR[21] |AF2 |— — — Tristate | 35 | 53 | 75 | R16
AF3  |— — —
— GPI[1] ADC [
AFO  |GPIO[22] SIUL [
AF1 |— — —
PB[6] |PCR[22] |AF2 |— — — Tristate | 36 | 54 | 76 | P15
AF3 |— — _
— GPI[2] ADC [
AF0  |GPIO[23] SIUL [
AF1 |— — —
PB[7] |PCR[23] |AF2 |— — — Tristate | 37 | 55 | 77 | P16
AF3  |— — —
— GPI[3] ADC [
AFO  |GPIO[24] SIUL [
AF1 |— — —
AF2  |— — — .
PB[8] |PCRI24] |, . Tristate | 30 | 39 | 53 | R9
— ANSIO] ADC [
— 0SC32K_XTAL(™) | sxosc |10
AFg  |CGPIO[2S] SIUL [
AF1 | — —
AF2 | — — .
PB[9] |PCR[25] |, o |— Tristate | 29 | 38 | 52 | T9
o gg(s:[gng Extall | A0 !
— 7 - SXOSC | I/0
AFO  |GPIO[26] SIuL |10
AF1 |— — —
AF2  |— — — .
PB[10] |PCR[26] |, . J | Tristate | 31 | 40 | 54 | P9
— ANSI[2] ADC [
— WKPU[8]® WKPU [
24/116 DoclD14619 Rev 13 ‘Yl




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

Table 6. Functional port pin descriptions (continued)

Pin number
S c
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
c 9 a < § g o [ g —
= x |85 = 2 1z |5l WE s ]8|3 %
£ g s 5 = = 2l 0 3 & . by Q
IS o B 5 5 58| 2< T o | & | ¢
< 3 w a s (@4
Q S | 21911923
-
AFO GPIO[119] SIUL 110
AF1 E1UC[9] eMIOS 1 | I/O .
PH[7] |PCR[119] M | Tristate — — | 137 | ¢5
AF2 CS3_2 DSPI_2 (@]
AF3  |MA[1] ADC o}
AFO GPIO[120] SIUL 110
AF1  |E1UC[10] eMIOS_1 | 1/0 .
PHI[8 PCR[120 - M Tristate — — 138 A5
[8] [ ]AF2 Cs2 2 DSPI_2 (0]
AF3  |MA[0] ADC o}
AFO GPIO[121] SIUL 110
©) AF1 — — — Input, weak
PH[9]® |PCR[121] S 60 88 | 127 | B8
AF2 TCK JTAGC [ pull-up
AF3 — — —
AFO GPIO[122] SIUL 110
( AF1 — — — Input, weak
PHé)lO] PCR[122] s [P 53 81 | 120 | B9
AF2 T™S JTAGC [ pull-up
AF3 — — —

1. Alternate functions are chosen by setting the values of the PCR.PA bitfields inside the SIUL module. PCR.PA = 00 — AFO;
PCR.PA =01 — AF1; PCR.PA = 10 —» AF2; PCR.PA = 11 — AF3. This is intended to select the output functions; to use
one of the input functions, the PCR.IBE bit must be written to ‘1’, regardless of the values selected in the PCR.PA bitfields.
For this reason, the value corresponding to an input only function is reported as “—".

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

LBGA208 available only as development package for Nexus2+
All WKPU pins also support external interrupt capability. See wakeup unit chapter for further details.
NMI has higher priority than alternate function. When NMI is selected, the PCR.AF field is ignored.

I e o

“Not applicable” because these functions are available only while the device is booting. Refer to BAM chapter of the
reference manual for details.

Value of PCR.IBE bit must be 0

Be aware that this pad is used on the SPC560B64L3 and SPC560B64L5 to provide VDD_HV_ADC and VSS_HV_ADC1.
Therefore, you should be careful in ensuring compatibility between SPC560B40x/50x and SPC560C40x/50x and
SPC560B64.

9. Out of reset all the functional pins except PC[0:1] and PH[9:10] are available to the user as GPIO.
PCJ[0:1] are available as JTAG pins (TDI and TDO respectively).
PH[9:10] are available as JTAG pins (TCK and TMS respectively).
If the user configures these JTAG pins in GPIO mode the device is no longer compliant with IEEE 1149.1-2001.

10. The TDO pad has been moved into the STANDBY domain in order to allow low-power debug handshaking in STANDBY
mode. However, no pull-resistor is active on the TDO pad while in STANDBY mode. At this time the pad is configured as an
input. When no debugger is connected the TDO pad is floating causing additional current consumption. To avoid the extra
consumption TDO must be connected. An external pull-up resistor in the range of 47—100 kQ should be added between the
TDO pin and VDD_HV. Only in case the TDO pin is used as application pin and a pull-up cannot be used then a pull-down
resistor with the same value should be used between TDO pin and GND instead.

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

Table 24. 1/0 Weight(l) (continued)

LQFP144/LQFP100 LQFP64®)
Supply segment
Pad Weight 5V Weight 3.3V Weight 5V Weight 3.3V
Lizp LE;P ngp SRCO(3) “|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1
PA[5] | 5% 7% 6% 6% 6% 8% 7% 7%
PA[6] | 5% — 6% — 5% — 6% —
° ° ? PH[10]| 4% 6% 5% 5% 5% 7% 6% 6%
PC[1] | 5% — 5% — 5% — 5% —
PC[O] | 6% 9% 7% 8% 6% 9% 7% 8%
s PHI9] 7 7 8 8 7 7 8 8
— | PE[2]| 7% 10% 9% 9% — — — —
— | PE[B]| 8% 11% 9% 9% — — — —
! PC5] | 8% 11% 9% 10% 8% 11% 9% 10%
° PC[4] | 8% 12% 10% 10% 8% 12% 10% 10%
— | PEM4]| 8% 12% 10% 11% — — — —
— | PE[B] | 9% 12% 10% 11% — — — —
— — | PHA]| 9% 13% 11% 11% — — — —
4 — — | PH[B]| 9% — 11% — — — — —
— — | PH[E] | 9% 13% 11% 12% — — — —
— — |PH[7T]| 9% 13% 11% 12% — — — —
— — | PH[8] | 10% 14% 11% 12% — — — —
— | PE[6] | 10% 14% 12% 12% — — — —
— | PE[7]| 10% 14% 12% 12% — — — —
— |PCl12]| 10% 14% 12% 13% — — — —
! — |PCl13]| 10% — 12% — — — — —
PC[8] | 10% — 12% — 10% — 12% —
° PB[2] | 10% 15% 12% 13% 10% 15% 12% 13%

1. Vpp=33V=*10%/5.0V *10%, Tp =-40t0125 °C, unless otherwise specified
2. All LQFP64 information is indicative and must be confirmed during silicon validation.
3. SRC: “Slew Rate Control” bit in SIU_PCR

3.16 RESET electrical characteristics

The device implements a dedicated bidirectional RESET pin.

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




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

Figure 10. Vpp vy and Vpp gy maximum slope

A
Vbp_Hv

VoowMA)y -~ %

VporH(MAX)

v

POWER UP FUNCTIONAL RANGE POWER DOWN

When STANDBY mode is used, further constraints are applied to the both Vpp y and
Vpp gy in order to guarantee correct regulator function during STANDBY exit. This is
described on Figure 11.

STANDBY regulator constraints should normally be guaranteed by implementing equivalent
of CSTDBY capacitance on application board (capacitance and ESR typical values), but
would actually depend on exact characteristics of application external regulator.

Figure 11. Vpp wy and Vpp gy supply constraints during STANDBY mode exit

Voo Hv A A VoD _Hv

Vpp_nv(MAX)

9dvpp(sTDBY)

AVDD(STDBY) @t

AVDD(STDBY)

Vop p(MIN) L s — — — — — L

v

Voo v(NOMINAL) |

|
|
|
Voo_v o |
|
|

oV

v

3

62/116 DocID14619 Rev 13




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

3.19.3 Start-up/Switch-off timings

Table 33. Start-up time/Switch-off time

Value
Symbol C Parameter Conditions® Unit
Min | Typ | Max
cc T \av for Flash modul q Code Flash — — 125
T —{Delay for Flash module to exit reset mode
FLARSTEXIT T Data Flash — — 125
T cc l Delay for Flash module to exit low-power Code Flash — — 0.5
FLALPEXIT T |mode Data Flash — — 0.5
T cc T | Delay for Flash module to exit power-down | Code Flash - - 30 us
FLAPDEXIT —
T |mode Data Flash — — 30
T cc T | Delay for Flash module to enter low-power | Code Flash - - 0.5
FLALPENTRY I
T |mode Data Flash — | — | o5
T cc T |Delay for Flash module to enter power- |Code Flash — — 15
FLAPDENTRY —
T |down mode Data Flash — | =] 15

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

3.20 Electromagnetic compatibility (EMC) characteristics

Susceptibility tests are performed on a sample basis during product characterization.

3.20.1 Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user apply EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.
e  Software recommendations: The software flowchart must include the management of
runaway conditions such as:
—  Corrupted program counter
— Unexpected reset
—  Critical data corruption (control registers...)
e  Prequalification trials: Most of the common failures (unexpected reset and program

counter corruption) can be reproduced by manually forcing a low state on the reset pin
or the oscillator pins for 1 second.

To complete these trials, ESD stress can be applied directly on the device. When
unexpected behavior is detected, the software can be hardened to prevent
unrecoverable errors occurring (see application note Software Techniques For
Improving Microcontroller EMC Performance (AN1015)).
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Table 38. Fast external crystal oscillator (4 to 16 MHz) electrical characteristics (continued)

Value
Symbol C Parameter Conditions® Unit
Min Typ Max
Input high level CMOS .
ViH SR|P (Schmitt Trigger) Oscillator bypass mode 0.65Vpp — Vppt0.4 | V
Input low level CMOS .
VL SR|P (Schmitt Trigger) Oscillator bypass mode -0.4 — 0.35Vpp | V

Vpp =3.3V£10%/5.0V £10%, Ty =—-40 to 125 °C, unless otherwise specified
2. Stated values take into account only analog module consumption but not the digital contributor (clock tree and enabled

peripherals)

3.22 Slow external crystal oscillator (32 kHz) electrical
characteristics

The device provides a low power oscillator/resonator driver.

Figure 15. Crystal oscillator and resonator connection scheme

OSC32K_EXTAL L

OSC32K_XTAL [

DEVICE

-1

OSC32K_EXTAL

OSC32K_XTAL [

DEVICE

Note: OSC32K_XTAL/OSC32K_EXTAL must not be directly used to drive external circuits.

Resonator
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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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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;
furthermore, 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 value of source
impedance of the transducer or circuit supplying the analog signal to be measured. The filter
at the input pins must be designed taking into account the dynamic characteristics of the
input signal (bandwidth) and the equivalent input impedance of the ADC itself.

In fact a current sink contributor is represented by the charge sharing effects with the
sampling capacitance: being Cg and C,, substantially two switched capacitances, with a
frequency equal to the conversion rate of the ADC, it can be seen as a resistive path to
ground. For instance, assuming a conversion rate of 1 MHz, with Cg+C,,, equal to 3 pF, a
resistance of 330 kQ is obtained (Rgq = 1/ (fc X (Cs+Cpy)), where f; represents the
conversion rate at the considered channel). To minimize the error induced by the voltage
partitioning between this resistance (sampled voltage on Cs+C,) and the sum of Rg + R,
the external circuit must be designed to respect the Equation 4:

Equation 4
Rg+Re

Req

~lisB
2

\%

A

Equation 4 generates a constraint for external network design, in particular on a resistive
path.
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3.27.2 DSPI characteristics

Table 46. On-chip peripherals current consumption(l)

Symbol C Parameter Conditions ngg(azl) Unit
Bitrate: Total (static + dynamic)
500 Kbyte/s | consumption: 8 * Theriph + 85
— FlexCAN in loop-back
lop By cc|T|CAN (FlexCAN) supply mode UA
BV(CAN) current on VDD_BV Bitrate: — XTAL @ 8 MHz used as
125 Kbyte/s| CAN engine clock source 8 * foeriph + 27
— Message sending period
is 580 ps
Static consumption:
— eMIOS channel OFF 29 * foeriph
lo5_svemos) |CC|T s/,\g:;)gé\s/uppw current on |— Global prescaler enabled uA

Dynamic consumption:

— It does not change varying the 3
frequency (0.003 mA)

Total (static + dynamic) consumption:
— LIN mode 5 * fperiph + 31 | WA
— Baudrate: 20 Kbyte/s

| celt SCI (LINFlex) supply
DD_BV(SCI) current on VDD_BV

Ballast static consumption (only clocked) 1

Ballast dynamic consumption
SPI (DSPI) supply current | (continuous communication):

I CC|T A
DD_BV(SPI) on VDD_BV — Baudrate: 2 Mbit/s 16 * fperiph H
— Transmission every 8 us
— Frame: 16 bits
Ballast static consumption
: 41+ fperiph
| (no conversion)
ADC supply current on _
Ibp_sviapc)  (CC|TI\pp gy Vop = 5.5 V|Ballast dynamic WA
- consumption 5 * foeriph
(continuous conversion)®
Analog static consumption
. 2> fperiph
| (no conversion)
ADC supply current on _
Ioo_Hv_apc(apc)|CC| T\ pp 1y ADC Vbp =55 V| Analog dynamic HA
T consumption 75 * foeriph + 32
(continuous conversion)
Code Flash + Data Flash
Ibp_Hv(FLAsH) |CC|T|supply current on Vpp =55V — 8.21 mA
VDD_HV
PLL supply current on _
'oo_tveLy)  |CCIT|\ypp Hy Vpp =55V — 30 *foeriph | MA

1. Operating conditions: Ta = 25 °C, fyerpn = 8 MHz to 64 MHz

2. fperiph is an absolute value.

3
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3.27.4 JTAG characteristics

Table 49. JTAG characteristics

Value
No. Symbol C Parameter Unit
Min Typ Max
1 ticye | CC | D |TCK cycle time 64 — — ns
2 trois CC | D |TDlI setup time 15 — — ns
3 tToIH CC | D |TDI hold time 5 — — ns
4 trmss | CC | D | TMS setup time 15 — — ns
5 trmsn | CC | D |TMS hold time 5 — — ns
6 trpov | CC | D |TCK low to TDO valid — — 33 ns
7 trpol CC | D |TCK low to TDO invalid 6 — — ns
Figure 33. Timing diagram — JTAG boundary scan
TCK /T
<’>I<@>
DATA INPUTS '\ XINPUT DATA VALID
DATA OUTPUTS >< OUTPUT DATA VALID
DATA OUTPUTS >

Note: Numbers shown reference Table 49.
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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 |
. D3 . LA
48 FL33 *E':i
____________ HAAAA
49:|: :Ei_
[ ==}
] mm}
b = =
= = ! \ L1
=111 - \L
I:I:| 1 1 1 1 A J L \i’
[
e %J Al - %
[
- -
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
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Table 52. LQFP144 mechanical data

mm inches®
Symbol
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

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
E1l 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°

Tolerance mm inches

cce 0.080 0.0031

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