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Package pinouts and signal descriptions

SPC560D30x, SPC56040Dx

Table 6. Functional port pin descriptions (continued)
1o é Pin number
. Alternate . . Pad LT
Port pin| PCR (1) Function | Peripheral | direction <Iﬁ 2
function @ type T E LQFP64 | LQFP100
8
AFO GPIO[10] SIUL I/0
AF1 EOUC[10] eMIOS_0 I/0
PA[10] | PCR[10] | AF2 — — — S Tristate 47 74
AF3 LIN2TX LINFlex_2 (0]
— ADC1_S[2] ADC |
AFO GPIO[11] SIUL /0
AF1 EOUC[11] | eMIOS_0 I/O
AF2 — — —
PA[11] | PCR[11] | AF3 — — — S Tristate 48 75
— EIRQ[16] SIUL I
— ADC1_SJ[3] ADC I
— LIN2RX LINFlex_2 I
AFO0 GPIO[12] SIUL I/0
AF1 — — —
AF2 — — — .
PA[12] | PCR[12] AF3 _ B _ S Tristate 22 31
— EIRQ[17] SIUL |
— SIN_O DSPI_0 I
AFO GPIO[13] SIUL I/0
PA[13] | PCR[13] 2; SOUT.0 DSPLO © M Tristate 21 30
AF3 CS3_1 DSPI_1 110
AFO0 GPIO[14] SIUL I/0
AF1 SCK_0 DSPI_0 I/0
PA[14] | PCR[14] AF2 CS0_0 DSPI_0 I/O M Tristate 19 28
AF3 EOUC[0] | eMIOS_0 1/O
— EIRQ[4] SIUL |
AFO GPIO[15] SIUL 1/O
AF1 CS0_0 DSPI_0 I/0
PA[15] | PCRJ[15] AF2 SCK_0 DSPI_0 I/0 M Tristate 18 27
AF3 EOUC[1] | eMIOS_0 1/0
— WKPU[10]® |  WKPU |
Port B
AFO GPIO[16] SIUL I/0
AF1 ANOTX | FI AN
PBIO] | POR[16] | '\ CANO exCANO| O M | Tristate 14 23
AF3 LIN2TX LINFlex_2 (0]
18/90 Doc ID 16315 Rev 7 IS7]




Package pinouts and signal descriptions SPC560D30x, SPC56040Dx

Table 6. Functional port pin descriptions (continued)
1o é Pin number
. Alternate . . Pad LT
Port pin| PCR (1) Function | Peripheral | direction <Iﬁ 2
function @ type T E LQFP64 | LQFP100
8
AFO GPIO[24] SIUL
AF1 — — —
AF2 — — — .
PB[8] | PCR[24] AF3 B B B | Tristate 30 39
— ADC1_S[4] ADC |
— WKPU[25]®) |  WKPU |
AFO0 GPIO[25] SIuL |
AF1 — — —
AF2 — — — .
PB[9] | PCR[25] AF3 _ B _ | Tristate 29 38
— ADC1_SI[5] ADC I
— WKPU[26]®) |  WKPU |
AFO GPIO[26] SIUL I/0
AF1 — — —
AF2 — — — .
PB[10] | PCR[26] AF3 _ B _ J Tristate 31 40
— ADC1_SI6] ADC I
— WKPU[8]® |  WKPU |
AFO GPIO[27] SIUL I/0
AF1 EOUCI3] eMIOS_0 I/0
PB[11] | PCR[27] AF2 — — — J Tristate 38 59
AF3 CS0_0 DSPI_0 I/0
— ADC1_S[12]| ADC |
AFO GPIO[28] SIUL /0
AF1 EOUC[4] | eMIOS_0 I/O
PB[12] | PCR[28] AF2 — — — J Tristate 39 61
AF3 CS1_0 DSPI_0 (0]
— ADC1_X]0] ADC I
AFO GPIO[29] SIUL I/0
AF1 EOUCI5] eMIOS_0 I/0
PB[13] | PCR[29] | AF2 — — — J Tristate 40 63
AF3 CS2_0 DSPI_0 (0]
— ADC1_X[1] ADC |
AFO GPIO[30] SIUL I/0
AF1 EOUC[6] | eMIOS_0 I/O
PB[14] | PCR[30] | AF2 — — — J Tristate 41 65
AF3 CS3_0 DSPI_0 (0]
— ADC1_X][2] ADC I

20/90 Doc ID 16315 Rev 7 KYI
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Table 6. Functional port pin descriptions (continued)
1o é Pin number
. Alternate . . Pad LS
Port pin| PCR (1) Function | Peripheral | direction <Iﬁ 2
function @ type T E LQFP64 | LQFP100
8
AFO GPIO[47] SIUL I/0
AF1 EOUC[15] eMIOS_0 I/0
PC[15] | PCR[47] AF2 — — — M Tristate — 4
AF3 — — —
— EIRQ[20] SIUL |
Port D
AFO GPIO[48] SIUL I
AF1 — — —
AF2 — — — .
PD[0] | PCRI[48] AF3 B B B [ Tristate — 41

— WKPU[27]®) |  WKPU |
— ADC1_P[4] ADC |

AFO GPI0[49] SIUL |
AF1 — — —
AF2 — — _
PD[1] | PCRI[49] AF3 . . B I Tristate — 42
— WKPU[28]®) |  WKPU |

— ADC1_PI[5] ADC I

AFO GPIO[50] SIUL |
AF1 — — —
PD[2] | PCR[50] | AF2 — — — | Tristate — 43
AF3 — — —
— ADC1_P[6] | ADC |

AFO GPIO[51] sluL |
AF1 — — —
PD[3] | PCR[51] | AF2 — — — | Tristate — 44
AF3 — — —
— ADC1_P[7] | ADC |

AF0Q GPIO[52] SIUL |
AF1 — — —
PD[4] | PCR[52] | AF2 — — — | Tristate — 45
AF3 — — —
— | ADC1_P[8] | ADC |

AFO GPIO[53] SIUL |
AF1 — — —
PD[5] | PCR[53] | AF2 — — — | Tristate — 46
AF3 — — —
— ADC1_P[9] | ADC
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SPC560D30x, SPC56040Dx Electrical characteristics

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.

CRegz (LV_COR/LV_CFLA)

Vbp_sv LJI—

Vbp_vn ]

11
il "
Vop N
-
Td L)
T Vss_Lv Vop_1v
VRer
o— — 1 Vbp_sv
2 < .
s iy
9] o V,
§ 3\ —L1 Voo_Lv DEVICE
o —
© — @)
Voltage Regulator g O,

\_v: 5 ——
Q =

Y | &

o
e 1 Vss_v
\Y
§8_Ln [I] DEVICE = Vss_ v Vbp_Lv Vss Vop

CRreas Cobec2
(LV_COR/LV_PLL) (supply/IO decoupling)

Figure 7. Voltage regulator capacitance connection

The internal voltage regulator requires external capacitance (Cregp) to be connected to the
device in order to provide a stable low voltage digital supply to the device. Capacitances
should be placed on the board as near as possible to the associated pins. Care should also
be taken to limit the serial inductance of the board to less than 5 nH.

Each decoupling capacitor must be placed between each of the three Vpp |/Vgg |y supply
pairs to ensure stable voltage (see Section 4.5, Recommended operating conditions).
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Electrical characteristics SPC560D30x, SPC56040Dx

Table 24. Voltage regulator electrical characteristics

Value
Symbol Cc Parameter Conditions(") Unit
Min Typ Max

Internal voltage regulator external

Crean |SR|— capacitance — 200 — 500 | nF
__|Stability capacitor equivalent serial Range: . .
Free SR~ lresistance 10 kHz to 20 MHz 02 | @
Vop_gv/Vss_Lv pair: 100 .

VDD_BV =45Vto55V

Cpeci |SR|—|Decoupling capacitance® ballast ' 470“) nF
Vop_gv/Vss Ly pair: 400 .
VDD_BV =3Vto36V
Cozce |SR|— Decoupling capacitance regulator Vpo/Vss pair 10 100 . nE
supply
T Before exiting from reset| — 1.32 —
Vmreg |CC—{Main regulator output voltage \
P After trimming 1.16 1.28 —
__|Main regulator current provided to . . .
lMREG SR VDD_LV domain 150 mA
Main regulator module current ImreG = 200 mA — — 2
Iwreaint |CC|D consum?ation mA
IMREG =0mA — — 1
Vipreg |CC| P |Low-power regulator output voltage  |After trimming 1.16 1.28 — \
__|Low power regulator current provided - . .
lpre  |SR|—), Vpp_ v domain 15 | mA
D lLprEG = 15 MA; _ _ 600
Low-power regulator module current Ta=55°C
lLpreaINT |CC | |consumption . WA
_ lLprEG = 0 MA; _ 5 _
Tp=55°C
Ultra low power regulator output N
Vurpreg |CC|P After trimming 1.16 1.28 — Vv

voltage

Ultra low power regulator current
luprea | SR provided to Vpp 1y domain 5 |mA

luLPrEG = 5 MA; _ _ 100
| co| p |Uttra low power regulator module Ta=55°C A
ULPREGINT :
current consumption luLprEG = 0 MA; B , B
Tp =55 °C
lbp sy |CC|D In-rush average current on Vpp gy . . . 3000 | mA

during power-up®

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

2. This capacitance value is driven by the constraints of the external voltage regulator supplying the Vpp gy voltage. A typical
value is in the range of 470 nF. -

This value is acceptable to guarantee operation from 4.5V to 5.5 V.

External regulator and capacitance circuitry must be capable of providing Ipp gy While maintaining supply Vpp gy in
operating range. - -

5. In-rush average current is seen only for short time during power-up and on standby exit (maximum 20 ps, depending on
external capacitances to be loaded).
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SPC560D30x, SPC56040Dx Electrical characteristics

6. The duration of the in-rush current depends on the capacitance placed on LV pins. BV decoupling capacitors must be sized
accordingly. Refer to lyyreg value for minimum amount of current to be provided in cc.

4.9.2

Low voltage detector electrical characteristics

The device implements a power-on reset (POR) module to ensure correct power-up
initialization, as well as five low voltage detectors (LVDs) to monitor the Vpp and the Vpp |y
voltage while device is supplied:

POR monitors Vpp during the power-up phase to ensure device is maintained in a safe
reset state (refer to RGM Destructive Event Status (RGM_DES) Register flag F_POR
in device reference manual)

LVDHV3 monitors Vpp to ensure device reset below minimum functional supply (refer
to RGM Destructive Event Status (RGM_DES) Register flag F_LVD27 in device
reference manual)

LVDHV3B monitors Vpp gy to ensure device reset below minimum functional supply
(refer to RGM Destructive Event Status (RGM_DES) Register flag F_LVD27_VREG in
device reference manual)

LVDHV5 monitors Vpp when application uses device in the 5.0 V + 10% range (refer to
RGM Functional Event Status (RGM_FES) Register flag F_LVD45 in device reference
manual)

LVDLVCOR monitors power domain No. 1 (refer to RGM Destructive Event Status
(RGM_DES) Register flag F_LVD12_PD1 in device reference manual)

LVDLVBKP monitors power domain No. O (refer to RGM Destructive Event Status
(RGM_DES) Register flag F_LVD12_PDO in device reference manual)

Vob 4

VLvDHVxH
VLVDHVAL

RESET A ' : | :

Figure 8. Low voltage detector vs reset
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Table 25. Low voltage detector electrical characteristics
Value
Symbol (o3 Parameter Conditions(!) Unit
Min | Typ | Max

Veorup | SR| P [Supply for functional POR module 1.0 — 5.5 \
Vporn |CC|P |Power-on reset threshold 1.5 — 26 | V
Vivphvay |CC| T [LVDHV3 low voltage detector high threshold — — 295 | V
VivphvaL |CC|P|LVDHV3 low voltage detector low threshold 2.6 — 29 \
VivpHvaeH |CC|P|LVDHV3B low voltage detector high threshold Tp =25 °C, — — 295 | V
Vivbrvasl |CC|P|LVDHV3B low voltage detector low threshold ~ [&fter trimming 2.6 — 29 | V
VivprvsH |CC| T |LVDHVS low voltage detector high threshold — — 45 | V
VivpHyvse |CC|P|LVDHV5 low voltage detector low threshold 3.8 — 4.4 \
Vivprvcore | CC| P |LVDLVCOR low voltage detector low threshold 1.08 — 1.16 | V
VivboLvekpL |CC | P |LVDLVBKP low voltage detector low threshold 1.08 — 116 | V

1. Vpp=383V+10%/5.0V +10%, Ty =-40to 125 °C, unless otherwise specified

4.10 Power consumption
Table 26 provides DC electrical characteristics for significant application modes. These
values are indicative values; actual consumption depends on the application.
Table 26. Power consumption on VDD_BV and VDD_HV
Value
Symbol Cc Parameter Conditions(") Unit
Min | Typ | Max
@ RUN mode maximum . . @A)
loomax |CC| D average current 90 13077 mA
T fCPU =8 MHz —_— 7 —
@) T |RUN mode typical focpy = 16 MHz — | 18| —
IoorRuN™ |CC 1, era (5) mA
T ge current fopy = 32 MHz — | 29 | —
P fopy = 48 MHz — | 40 | 100
C i ; Tpo=25°C — 8 15
lopralr | CCI—HALT mode current® Slow internal R_C oscillator |'A mA
P (128 kHz) running To=125°C| — 14 o5
P Ta=25°C | — | 180 |700® R
— M
D To=55°C | — | 500 | —
Ibbstop  |CC| D |[STOP mode current(”) (812\:3\/ mi;r;ilnﬁiggosc'”ator To=85°C | — | 1 | 6®
D Ta=105°C| — | 2 | 9® |mA
P Tp=125°C| — | 45 | 120

48/90
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SPC560D30x, SPC56040Dx Electrical characteristics

Table 26. Power consumption on VDD_BV and VDD_HYV (continued)

Value
Symbol c Parameter Conditions(" Unit

Min | Typ | Max

P Tpo=25°C | — | 30 | 100

D Ta=55°C | — | 75 | —

N (9)|Slow internal RC oscillator _gr o —
IDDSTDBY CcC BSTANDBY mode current (128 kHz) running TA 85 °C 180 700 HA
D Tpo=105°C| — | 315 | 1000
P Tpo=125°C| — | 560 | 1700

1. Vpp=383V+10%/5.0V +10%, Ty =-40to 125 °C, unless otherwise specified

2. Running consumption does not include 1/Os toggling which is highly dependent on the application. The given value is
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.

3. Higher current may be sinked by device during power-up and standby exit. Please refer to in-rush average current on
Table 24.

RUN current measured with typical application with accesses on both flash memory and SRAM.

Only for the “P” classification: Code fetched from SRAM: serial IPs CAN and LIN in loop-back mode, DSPI as Master, PLL
as system clock (3 x Multiplier) peripherals on (eMIOS/CTU/ADC) and running at maximum frequency, periodic SW/WDG
timer reset enabled.

6. Data flash power down. Code flash in low power. SIRC (128 kHz) and FIRC (16 MHz) on. 10 MHz XTAL clock. FlexCAN: 0
ON (clocked but no reception or transmission). LINFlex: instances: 0, 1, 2 ON (clocked but no reception or transmission),
instance: 3 clocks gated. eMIOS: instance: 0 ON (16 channels on PA[0]-PA[11] and PC[12]-PCJ[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
no conversion except 2 analog watchdogs.

7. 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.

8. 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.

9. Only for the “P” classification: ULPVreg on, HP/LPVreg off, 16 KB SRAM on, device configured for minimum consumption,
all possible modules switched off.

4.11 Flash memory electrical characteristics

The data flash operation depends strongly on the code flash operation. If code flash is
switched-off, the data flash is disabled.

4111 Program/Erase characteristics

Table 27 shows the program and erase characteristics.

Table 27. Program and erase specifications (code flash)

Value
Symbol C Parameter - Unit
. 1) Initial 3)
Min Typ max® Max
tawprogram | CC|C|Double word (64 bits) program time) — 22 50 500 ps
t16kpperase |CC|C |16 KB block preprogram and erase time — 300 500 5000 ms
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Table 27. Program and erase specifications (code flash)

Value
Symbol C Parameter - Unit
. 1) Initial 3)

Min Typ max® Max
taokpperase |CC|C |32 KB block preprogram and erase time — 400 600 5000 ms
t128Kpperase |CC|C|128 KB block preprogram and erase time — 800 1300 7500 ms

tesus CC|C |Erase suspend latency — — 30 30 ps

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

Initial factory condition: < 100 program/erase cycles, 25 °C, typical supply voltage.

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 28. Program and erase specifications (data flash)

Value
Symbol C Parameter " Unit
. (1) Initial 3)

Min Typ max(z) Max
tswprogram | CC |C [Single word (32 bits) program time(®) — 30 70 300 Hs
ti6kpperase |CC|C|16 KB block preprogram and erase time — 700 800 1500 ms

tgank b |CC|C|64 KB block preprogram and erase time — 1900 2300 4800 ms

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

Initial factory condition: < 100 program/erase cycles, 25 °C, typical supply voltage.

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 29. Flash module life

Value
Symbol |C Parameter Conditions Unit
Min Typ Max
Number of program/erase 16 KB blocks 100000 — — cycles
P/E |cc|c|cvoles per block over the 32 KB blocks 10000 | 100000 | — | cycles
operating temperature range
(Ty) 128 KB blocks 1000 | 100000 — cycles
Blocks with 20 . .
0-1000 P/E cycles
Minimum data retention at 85 Blocks with
Retention |CC|C |°C average ?glblent 1001-10000 P/E cycles 10 — — years
temperature
Blocks with 5 . .
10001-100000 P/E cycles

1. Ambient temperature averaged over application duration. It is recommended not to exceed the product operating
temperature range.
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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.

Table 30. Flash memory read access timing

Max | Unit

Symbol |C Parameter C°"%‘}'°“5

P IMaximum working frequency for reading code flash memory at given |2 Wait states | 48
fcrreap | CC — . . o MHz
C [number of wait states in worst conditions 0 wait states | 20
Maximum working frequency for reading data flash memory at given
forreap |CC King frequency cing yag 6 wait states | 48 |MHz
number of wait states in worst conditions

1. Vpp=383V+10%/5.0V +10%, Ty =-40to 125 °C, unless otherwise specified

4.11.2 Flash power supply DC characteristics

Table 31 shows the power supply DC characteristics on external supply.

Note: Power supply for data flash is actually provided by code flash; this means that data flash
cannot work if code flash is not powered.

Table 31.  Flash power supply DC electrical characteristics

Value
Symbol |C Parameter Conditions(") Unit
Min | Typ | Max
lcrreap |CC |Disum of the current consumption on|Flash module read Code flash | — | — | 33 | mA
Inrreap|CC| D |VopHv @nd Vppgy on read access  (fcpy = 48 MHz Dataflash | — | —| 4 |mA
Icrmop |CC |D|Sum of the current consumption on|Program/Erase on-going Code flash | — | — | 33 | mA
Vppny and Vppgy on matrix while reading flash registers,
Ibrmop | CC| D modification (program/erase) fopy = 48 MHz Dataflash | — | —| 6 |mA

Sum of the current consumption on
lFLPW CC|D VDDHV and VDDBV during — Code flash | — | — | 910 A
flash low-power mode

Icrpwp |CC | D |Sum of the current consumption on Code flash | — | — [125| pA
VDDHV and VDDBV during —
Iprpwp |CC | D flash power-down mode Dataflash | — | — | 25 | YA

1. Vpp=383V+10%/5.0V +10%, T =-40to 125 °C, unless otherwise specified

411.3 Start-up/Switch-off timings

Table 32.  Start-up time/Switch-off time

Value
Symbol c Parameter Conditions(!) Unit
Min | Typ | Max
C | 7| etay for flash modul ge | 0% Mash i i R N
tFLARSTEXlT elay 1or rlash mo ule to exit reset mode
C Data flash — — 150 us
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Table 39. Fast internal RC oscillator (16 MHz) electrical characteristics (continued)

Value
Symbol c Parameter Conditions(" Unit
Min | Typ | Max

Fast internal RC oscillator high

IFircpwp |CC| D [frequency current in power Tp=25°C o . 10 | A
down mode
sysclk = off _ 500 _
Fast internal RC oscillator high sysclk = 2 MHz — | 600 | —
IrircsTop |CC| T [frequency and system clock  [Tp=25°C |sysclk = 4 MHz — 700 | — | A
current in stop mode Y. e =
sysclk = 16 MHz — | 1250 | —
trresy  |CC|C Fast internal RC oscillator start- Vpp = 5.0 V = 10% _ i 20 | s

up time

Fast internal RC oscillator
Arrcpre |CC| C |precision after software Tpa=25°C -1 — 1 %
trimming of frpc

Fast internal RC oscillator _oEo o
AprcTriM |CC|C trimming step Tao=25°C 1.6 %

Fast internal RC oscillator
variation in temperature and
Arircvar |CC| C [supply with respect to frgc at — -5 — 5 )
Tp = 55 °C in high-frequency
configuration

1. Vpp=383V+10%/5.0V +10%, T =-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.

4.16 Slow internal RC oscillator (128 kHz) electrical
characteristics

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

Table 40. Slow internal RC oscillator (128 kHz) electrical characteristics

Value
Symbol c Parameter Conditions(!) Unit
Min | Typ | Max
CC| P |Slow internal RC oscillator low Ta=25 °C, trimmed — | 128 | —
fSlRC kHz
SR |—|frequency — 100 — 150

@) Slow internal RC oscillator low _oEo . . .
ISlRC CC|C frequency current TA 25 °C, trimmed 5 A

Slow internal RC oscillator start-up

tsircsu  |CC| P |y o

TA=25°C, Vpp=5.0V£10% — | 8 | 12 | ps
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In particular two different transient periods can be distinguished:

1. Afirst and quick charge transfer from the internal capacitance Cp4 and Cp, to the
sampling capacitance Cg occurs (Cg is supposed initially completely discharged):
considering a worst case (since the time constant in reality would be faster) in which
Cp» is reported in parallel to Cp4 (call Cp = Cpq + Cp»), the two capacitances Cp and
Cg are in series, and the time constant is

Equation 5

CP°CS

11 =(Rgyw*Rap)® Cp ¥ Cq

Equation 5 can again be simplified considering only Cg as an additional worst
condition. In reality, the transient is faster, but the A/D converter circuitry has been
designed to be robust also in the very worst case: the sampling time tg is always much
longer than the internal time constant:

Equation 6
Tl<(RSW+ RAD).CS «tg

The charge of Cpq and Cps is redistributed also on Cg, determining a new value of the
voltage V4 on the capacitance according to Equation 7

Equation 7
Va1*(Cg+Cpy +Cpy) = Vpe(Cpy +Cpy)

2. A second charge transfer involves also Cf (that is typically bigger than the on-chip
capacitance) through the resistance R, : again considering the worst case in which Cps
and Cg were in parallel to Cp4 (since the time constant in reality would be faster), the
time constant is:

Equation 8
Ty <R *(Cg+Cpy +Cpy)

In this case, the time constant depends on the external circuit: in particular imposing
that the transient is completed well before the end of sampling time tg, a constraints on
R sizing is obtained:

Equation 9
1061, =10eR| ¢ (Cg+Cpq +Cp,) <ty

Of course, R shall be sized also according to the current limitation constraints, in
combination with Rg (source impedance) and R (filter resistance). Being Cg
definitively bigger than Cp4, Cps and Cg, then the final voltage V., (at the end of the
charge transfer transient) will be much higher than V4. Equation 10 must be respected
(charge balance assuming now Cg already charged at Vj4):
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Electrical characteristics

Table 42. ADC conversion characteristics (continued)
Value
Symbol | C Parameter Conditions(" Unit
Min Typ Max
TUEX® o T |Total unadjusted error |Without current injection -10 10 LSB
T [for extended channel |jith current injection -12 12

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 Vgg apc and Vpp apc limits, remaining on absolute maximum ratings, but the results of the conversion
will be clamped respeciively to 0x000 or OxFFF.

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 tg. 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
ts 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.

7. 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.

418 On-chip peripherals
4.18.1 Current consumption
Table 43.  On-chip peripherals current consumption(!)
Symbol c Parameter Conditions Typical value® |Unit
500 Kbyte/s |Total (static + dynamic) 8 X foeriph + 85 | WA
consumption:
— FlexCAN in loop-back
| G| T|CAN (FlexCAN) supply mode
DD_BV(CAN) current on Vpp gy 125 Kbyte/s |~ XTAL at 8 MHz used as 8 X foeriph + 27 | LA
CAN engine clock source
— Message sending period
is 580 ps
Static consumption:
— eMIOS channel OFF 29 x foeriph pA
eMIOS supply current |~ Global prescaler enabled
Iop_sv(emios) |CCIT| 1\ , ,
DD_BV Dynamic consumption:
— It does not change varying the 3 HA
frequency (0.003 mA)
SCI (LINFlex) | Total (static + dynamic) consumption:
ex) supply
IDD_BV(SCI) CC|T current on VDD BY — LIN mode 5x fperiph + 31 IJA
- — Baudrate: 20 Kbyte/s
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Figure 17. DSPI classic SPI timing — master, CPHA =1
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Figure 18. DSPI classic SPI timing — slave, CPHA =0
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Figure 21. DSPI modified transfer format timing — master, CPHA =1
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Figure 22. DSPI modified transfer format timing — slave, CPHA = 0
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Package characteristics

Table 46. LQFP100 mechanical data
mm inches(!
Symbol
Min Typ Max Min Typ Max
A — — 1.600 — — 0.0630
A1l 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 15.800 16.000 16.200 0.6220 0.6299 0.6378
D1 13.800 14.000 14.200 0.5433 0.5512 0.5591
D3 — 12.000 — — 0.4724 —
E 15.800 16.000 16.200 0.6220 0.6299 0.6378
E1 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° 35° 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.
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6 Ordering information
Table 48. Order codes
Memory
Op. temp. |Speed .
Order code CPU |code flash / Package . Voltage| Packing
Data flash (°C) | (MHz)
SRAM (KB)

SPC560D30L1B3EOX —-40 to 105

e200z0h| 128/12 4x16 KB | LQFP64 32 |3.3/5V|Tape & Reel
SPC560D30L1C3E0X -40 to 125
SPC560D30L1B4EOX —40to 105

e200z0h| 128/12 4x16 KB | LQFP64 48 |3.3/5V|Tape & Reel
SPC560D30L1C4E0X —-401to0 125
SPC560D30L1B3EOX —40to 105

e200z0h| 128/12 4x16 KB | LQFP64 32 |3.3/5V|Tape & Reel
SPC560D30L1C3E0X —40to 125
SPC560D30L1B4E0OX —-40 to 105

e200z0h| 128/12 4x16 KB | LQFP64 48 [3.3/5V|Tape & Reel
SPC560D30L1C4E0X -40 to 125
SPC560D40L3B3EOX -40 to 105

e200z0h| 256/16 4x16 KB |LQFP100 32 |3.3/5V|Tape & Reel
SPC560D40L3C3E0X —401to 125
SPC560D40L3B4EOX —40to 105

e200z0h| 256/16 4x16 KB |LQFP100 48 [3.3/5V|Tape & Reel
SPC560D40L3C4E0X —40to 125
SPC560D40L3B3EOX —-40 to 105

e200z0h| 256/16 4x16 KB |LQFP100 32 |3.3/5V|Tape & Reel
SPC560D40L3C3E0X -401to 125
SPC560D40L3B4E0OX -40 to 105

e200z0h| 256/16 4x16 KB |LQFP100 48 |3.3/5 V| Tape & Reel
SPC560D40L3C4E0X —401to0 125
Table 49. Order codes for engineering samples“)

Memory
Op. temp. |Speed .
Order code CPU | code flash / Package . Voltage| Packing
Data flash (°C) | (MHz)
SRAM (KB)
SPC560D40L1-ENG LQFP64
€200z0h 256/ 16 4 x16 KB —40t0 125| 48 |3.3/5V|Tape & Reel

SPC560D40L3-ENG LQFP100

1. Engineering samples are suitable only for evaluation and development purpose but NOT for qualification and production.
Their silicon version and maturity may vary until the product has reached qualification.
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Table 51. Document revision history (continued)

Date Revision Changes

Removed all instances of table footnote “All values need to be
confirmed during device validation”
Section 4.1, Introduction, removed Caution note.

Table 11 (Recommended operating conditions (3.3 V)), added
minimum value of Ty,pp and footnote about it.

Table 12 (Recommended operating conditions (5.0 V)), added
minimum value of Typp and footnote about it.

Updated Section 4.17.2, Input impedance and ADC accuracy

In Table 24, Changed VLVDHV3L! VLVDHVSBL from2.7Vto 2.6 V.

Revised the Table 28 (Flash module life)

Updated Table 43, DSPI characteristics, to add specifications 7 and

8, trcsc and tpasc:
Inserted Figure 24, DSPI PCS strobe (PCSS) timing.

17-Sep-2013 7 Updated Disclaimer.

04-Feb-2013 6
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