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Table 2. Functional port pins (continued)

© £ [0 | o Pin number
Port PCR |Alternate Function 2 o-g 2 W o
pin | register |function’ g =8 |3 | W S | 100 | 144 | 176
8 5 |& | ©© |LQFP | LGFP | LQFP
PB[6] | PCR[22] | AFO — — — | |Tristate| 54 76 92
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[2] ADC_0 |
— ADC1_P[2] ADC_1 |
— GPIO[22] SIUL |
PB[7] | PCR[23] | AF0 — — — | |Tristate| 55 77 93
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_PI[3] ADC_0 |
— ADC1_P[3] ADC_1 |
— GPIO[23] SIUL |
PB[8] | PCR[24] | AFO GPIO[24] SIUL | | — 39 53 61
AF1 — — —
AF2 — — —
AF3 — — —
— OSC32K_XTAL’ | OSC32K —
— WKUP[25] WKUP |
— ADCO_SI0] ADC_0 |
— ADC1_S[4] ADC_1 |
PB[9] | PCR[25] | AFO GPIO[25] SIUL | | — 38 52 60
AF1 — — —
AF2 — — —
AF3 — — —
—  |OSC32K_EXTAL’| OSC32K —
— WKUP[26] WKUP |
— ADCO_S[1] ADC_0 |
— ADC1_S|[5] ADC_1 |
PB[10] | PCR[26] | AFO GPIO[26] SIUL 1/0 J |Tristate| 40 54 62
AF1 — — —
AF2 — — —
AF3 — — —
— WKUP[8]* WKUP |
— ADCO_S|[2] ADC_0 |
— ADC1_S[6] ADC_1 |
PB[11] | PCR[27] | AFO GPI0[27] SIUL /0 J |Tristate| — — 97
AF1 EOUCI[3] eMIOS_0 | /O
AF2 — — —
AF3 CS0_0 DSPI_0 /0
— ADCO_S|[3] ADC_0 |
PB[12] | PCR[28] | AF0 GPIO[28] SIUL 1/0 J |Tristate| 61 83 101
AF1 EOUCI4] eMIOS_0 | /0
AF2 — — —
AF3 CS1.0 DSPI_0 o}
— ADCO_XI[0] ADC_0 |
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Table 2. Functional port pins (continued)

© £ [0 | o Pin number
Port PCR |Alternate Function o og s W o
pin | register |function’ S =8 |3 | W S | 100 | 144 | 176
8 5 |& | ©© |LQFP | LGFP | LQFP
PD[5] | PCR[53] | AFO GPIO[53] SIUL | | |Tristate| 46 68 82
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[9] ADC_0 I
— ADC1_P[9] ADC_1 |
PD[6] | PCR[54] AFO GPIO[54] SIUL | | |Tristate| 47 69 83
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[10] ADC_0 I
— ADC1_P[10] ADC_1 |
PD[7] | PCR[55] AFO GPIO[55] SIUL I | |Tristate| 48 70 84
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[11] ADC_0 I
— ADC1_P[11] ADC_1 |
PD[8] | PCR[56] AFO GPIO[56] SIUL | | |Tristate| 49 71 87
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[12] ADC_0 I
— ADC1_P[12] ADC_1 |
PD[9] | PCR[57] AFO GPIO[57] SIUL | | |Tristate| 56 78 94
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[13] ADC_0 I
— ADC1_P[13] ADC_1 |
PD[10] | PCR[58] AFO GPIO[58] SIUL | | |Tristate| 57 79 95
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[14] ADC_0 I
— ADC1_P[14] ADC_1 |
PD[11] | PCR[59] AFO GPIO[59] SIUL | | |Tristate| 58 80 96
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[15] ADC_0 I
— ADC1_P[15] ADC_1 I
PD[12] | PCR[60] | AFO GPI0[60] SIuL o | J |Tistate| — — | 100
AF1 CS5_0 DSPI_0 O
AF2 EOUC[24] eMIOS 0 | 1/0
AF3 — — —
— ADCO_S[4] ADC_0 I
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Table 2. Functional port pins (continued)

© £ [0 | o Pin number
Port PCR |Alternate Function 2 o-g 2 W o
pin | register |function’ g =8 |3 | W S | 100 | 144 | 176
8 5 |& | ©© |LQFP | LGFP | LQFP
PE[6] | PCR[70] | AFO GPIO[70] SIUL /0 | M |Tristate| 95 139 | 167
AF1 EOUC[22] eMIOS_0 | /0
AF2 CS3.0 DSPI_0 o}
AF3 MA[1] ADC_0 o}
— EIRQ[22] SIUL |
PE[7] | PCR[71]| AFO GPIO[71] SIUL /0 | M |Tristate| 96 140 | 168
AF1 EOUC[23] eMIOS_0 | /O
AF2 CS2_0 DSPI_0 0
AF3 MA[0] ADC_0 o}
— EIRQ[23] SIUL |
PE[8] | PCR[72] | AF0 GPIO[72] SIUL /O | M |Tristate| 9 13 21
AF1 CAN2TX FlexCAN_2| O
AF2 EOUC[22] eMIOS_0 | /0
AF3 CAN3TX FlexCAN_3| O
PE[9] | PCR[73] | AF0 GPIO[73] SIUL /0 S |Tristate| 10 14 22
AF1 — — —
AF2 EOUC[23] eMIOS_0 | /O
AF3 — — —
— WKUP[7]* WKUP [
— CAN2RX FlexCAN_2| |
— CAN3RX FlexCAN_3| |
PE[10] | PCR[74] | AFO GPIO[74] SIUL /0 S |Tristate| 11 15 23
AF1 LIN3TX LINFlex 3| O
AF2 CS3_1 DSPI_1 o)
AF3 E1UC[30] eMIOS_1 /0
— EIRQ[10] SIUL |
PE[11] | PCR[75] | AFO GPIO[75] SIUL /0 S |Tristate| 13 17 25
AF1 EOUC[24] eMIOS_0 | /O
AF2 CS4_1 DSPI_1 o)
AF3 — — —
— LIN3RX LINFlex_3 |
— WKUP[14]* WKUP |
PE[12] | PCR[76] | AFO GPIO[76] SIUL /0 J |Tristate| 76 109 | 133
AF1 — — —
AF2 E1UC[19]'0 eMIOS_1 I/0
AF3 — — —
— EIRQ[11] SIUL |
— SIN_2 DSPI_2 |
— ADC1_S[7] ADC_1 |
PE[13] | PCR[77] | AFO GPIO[77] SIUL /0 S |Tristate| — 103 | 127
AF1 SOUT 2 DSPI_2 o)
AF2 E1UC[20] eMIOS_1 /0
AF3 — — —
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Table 2. Functional port pins (continued)

© £ [0 | o Pin number
Port PCR |Alternate Function 2 o-g 2 W o
pin | register |function’ g =8 |3 | W S | 100 | 144 | 176
8 5 |& | ©© |LQFP | LGFP | LQFP
PF[7] | PCR[87]| AFO GPIO[87] SIUL 1/0 J |Tristate| — 62 70
AF1 — — —
AF2 CS2_1 DSPI_1 o)
AF3 — — —
— ADCO_S[15] ADC_0 |
PF[8] | PCR[88] | AFO GPIO[88] SIUL /0 | M |Tristate| — 34 42
AF1 CAN3TX FlexCAN_3| O
AF2 CS4.0 DSPI_0 o}
AF3 CAN2TX FlexCAN_2| O
PF[9] | PCR[89] | AFO GPIO[89] SIUL 1/0 S |Tristate| — 33 41
AF1 E1UC[1] eMIOS_1 1/0
AF2 CS5_0 DSPI_0 o
AF3 — — —
— WKUP[22]* WKUP |
— CAN2RX FlexCAN_2| |
— CAN3RX FlexCAN_3| |
PF[10] | PCR[90] | AFO GPIO[90] SIUL /O | M |Tristate| — 38 46
AF1 CS1.0 DSPI_0 0
AF2 LIN4TX LINFlex 4| O
AF3 E1UC[2] eMIOS_1 1/0
PF[11] | PCR[91] | AFO GPIO[91] SIUL 1/0 S |Tristate| — 39 47
AF1 CS2.0 DSPI_0 o}
AF2 E1UC[3] eMIOS_1 /0
AF3 — — —
— WKUP[15]* WKUP [
— LIN4RX LINFlex_4 |
PF[12] | PCR[92] | AFO GPI0[92] SIUL /O | M |Tristate| — 35 43
AF1 E1UC[25] eMIOS_1 1/0
AF2 LIN5TX LINFlex 5| O
AF3 — — —
PF[13] | PCR[93] | AF0 GPI0[93] SIUL /0 S |Tristate| — 41 49
AF1 E1UC[26] eMIOS_1 1/0
AF2 — — —
AF3 — — —
— WKUP[16]* WKUP |
— LIN5SRX LINFlex_5 |
PF[14] | PCR[94] | AFO GPI0[94] SIUL /0 | M |Tristate| — 102 | 126
AF1 CAN4TX FlexCAN_4| O
AF2 E1UC[27] eMIOS_1 1/0
AF3 CAN1TX FlexCAN_1| O
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4 All WKUP pins also support external interrupt capability. See the WKPU chapter of the MPC5606BK
Microcontroller Reference Manual for further details.
NMI has higher priority than alternate function. When NMI is selected, the PCR.AF field is ignored.
“Not applicable” because these functions are available only while the device is booting. See the BAM chapter
of the MPC5606BK Microcontroller Reference Manual for details.
7 Value of PCR.IBE bit must be 0.
8 Out of reset all the functional pins except PC[0:1] and PH[9:10] are available to the user as GPIO.
PC[0:1] are available as JTAG pins (TDI and TDO respectively).
PH[9:10] are available as JTAG pins (TCK and TMS respectively).
It is up to the user to configure these pins as GPIO when needed.

PC[1] is a fast/medium pad but is in medium configuration by default. This pad is in Alternate Function 2 mode
after reset which has TDO functionality. The reset value of PCR.OBE is 1, but this setting has no impact as long
as this pad stays in AF2 mode. After configuring this pad as GPIO (PCR.PA = 0), output buffer is enabled as
reset value of PCR.OBE = 1.

10 Not available in 100LQFP package.

Table 3. Pad types

Type Description

F Fast

| Input only with analog feature

Input/output with analog feature

Medium

0w Z| «

Slow

3 Electrical characteristics

This section contains el ectrical 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 application of 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 Vsg). 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.

Inthetableswherethe devicelogic provides signalswith their respectivetiming characteristics, the symbol “CC” for Controller
Characterigticsisincluded in the Symbol column.

Inthetableswhere the external system must provide signal swith their respective timing characteristicsto the device, the symbol
“SR” for System Requirement is included in the Symbol column.

3.1 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 4 are used and the parameters are tagged accordingly in the tables where

appropriate.
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Table 4. Parameter classifications

Classification tag Tag description
P Those parameters are guaranteed during production testing on each individual device.
C Those parameters are achieved by the design characterization by measuring a statistically

relevant sample size across process variations.

T Those parameters are achieved by design characterization on a small sample size from typical
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.

3.2 NVUSRO register

Portions of the device configuration, such as high voltage supply, oscillator margin, and watchdog enable/disabl e after reset are
controlled via bit values in the Non-Volatile User Options Register (NVUSRO) register.

For a detailed description of the NVUSRO register, please refer to the MPC5606BK Microcontroller Reference Manual.

3.2.1 NVUSRO[PAD3V5V] field description

Table 5 shows how NVUSRO[PAD3V5V] controls the device configuration.
Table 5. PAD3V5V field description1

Value? Description
0 High voltage supply is 5.0 V
1 High voltage supply is 3.3 V

1 See the MPC5606BK Microcontroller Reference Manual for more information on the NVUSRO register.
2 The default manufacturing value is ‘1. This value can be programmed by the customer in Shadow Flash.

The DC electrical characteristics are dependent on the PAD3V5V hit value.

3.2.2 NVUSRO[OSCILLATOR_MARGIN] field description

Table 6 shows how NVUSRO[OSCILLATOR_MARGIN] controls the device configuration.
Table 6. OSCILLATOR_MARGIN field description’

Value? Description
0 Low consumption configuration (4 MHz/8 MHz)
1 High margin configuration (4 MHz/16 MHz)

1 See the MPC5606BK Microcontroller Reference Manual for more information on the NVUSRO register.
2 The default manufacturing value is ‘1. This value can be programmed by the customer in Shadow Flash.

Thefast external crystal oscillator consumption is dependent on the OSCILLATOR_MARGIN bit value.
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NOTE

Stresses exceeding the recommended absolute maximum ratings may cause permanent
damage to the device. Thisis astressrating 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 (V> Vpp or
VN < Vgg), the voltage on pins with respect to ground (V sg) must not exceed the
recommended values.

3.4 Recommended operating conditions

Table 9. Recommended operating conditions (3.3 V)

Value
Symbol Parameter Conditions Unit
Min Max
Vss SR |Digital ground on VSS_HV pins — 0 0 \
VDD1 SR |Voltage on VDD_HV pins with respect — 3.0 3.6
to ground (Vgs)
VSS_LV2 SR | Voltage on VSS_LV (low voltage digital — Vgg—-0.1{Vgg+0.1| V
supply) pins with respect to ground
(Vss)
VDDJ:_N3 SR |Voltage on VDD_BYV pin (regulator — 3.0 3.6 \
supply) with respect to ground (Vgs) Relative to Vpp Vop—0.1|Vpp + 0.1
VSS_ADC SR Voltage on VSS_HV_ADCO, —_— VSS -01 VSS + 0.1 \Y

VSS_HV_ADC1 (ADC reference) pin
with respect to ground (Vgg)

VDD_ADC4 SR | Voltage on VDD_HV_ADCO, —_ 3.0° 3.6 V]
VDD_HV_ADC1 (ADC reference) with

reSpeCt to ground (VSS) Relative to VDD VDD -01 VDD +0.1
ViN SR |Voltage on any GPIO pin with respect — Vgs—-0.1 — \

to ground (Vss) Relative to Vpp —  |Vpp+o.1

Iingpap | SR |Injected input current on any pin during — -5 5 mA
overload condition

Iingsum | SR |Absolute sum of all injected input — -50 50
currents during overload condition

TVpp SR |Vpp slope to ensure correct power up® — 3.0" |0.25V/us| V/s
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3.5 Thermal characteristics

3.5.1 External ballast resistor recommendations

External ballast resistor on Vpp gy pin helpsin reducing the overall power dissipation inside the device. Thisresistor is
required only when maximum power consumption exceeds the limit imposed by package thermal characteristics.

As stated in Table 11 LQFP thermal characteristics, considering athermal resistance of 144 LQFP as 48.3 °C/W, at ambient
temperature T = 125 °C, the junction temperature T; will cross 150 °C if the total power dissipation is greater than

(150 — 125)/48.3 = 517 mW. Therefore, the total device current Ippyax @ 125 °C/5.5 V must not exceed 94.1 mA (i.e.,
PD/VDD). Assuming an average | pp(Vpp Hy) Of 15-20 mA consumption typically during device RUN mode, the LV domain
Con&.]mption lDD(VDD BV) isthus ||m|taj_to IDDMAX - lDD(VDD HV)' i.e., 80 mA.

Therefore, respecting the maximum power allowed as explained in Section 3.5.2, Package thermal characteristics, it is
recommended to use thisresistor only in the 125 °C/5.5 V operating corner as per the following guidelines:

* Iflpp(Vpp gy) <80 mA, then no resistor isrequired.

« 180 mMA <Ipp(Vpp gy) <90 MA, then 4 Q resistor can be used.

« IfIpp(Vpp Bv) > 90 mA, then 8 Q resistor can be used.
Using resistance in the range of 4-8 €2, the gain will be around 10-20% of total consumption on Vpp gy For example, if 8 Q

resistor is used, then power consumption when Ipp(Vpp py) is 110 mA is equivalent to power consumption when
Ipo(Vpp_Bv) 1S90 MA (approximately) when resistor not used.

In order to ensure correct power up, the minimum Vpp gy to be guaranteed is 30 ms/V. If the supply ramp is slower than this
value, then LVDHV 3B monitoring ballast supply Vpp gy pin gets triggered leading to device reset. Until the supply reaches
certain threshold, this low voltage monitor generates destructive reset event in the system. This threshold depends on the
maximum | pp(Vpp gy) possible across the external resistor.

3.5.2 Package thermal characteristics

Table 11. LQFP thermal characteristics’

Value
Symbol |C Parameter Conditions? Pin count Unit
Min | Typ | Max
Rgya |CC|D|Thermal resistance, Single-layer board — 1s 100 — | — | 64 |°C/W
quonnc\}g)cr:i;?]:;amblent natural 144 1 — (62
176 — | — | 64
Four-layer board — 2s2p 100 — | — 497
144 — | — |483
176 — | — |47.3
Ress |CC| |Thermal resistance, Single-layer board — 1s 100 — | — | 36 [°C/W
junction-to-board* ™ R
176 — | — | 38
Four-layer board — 2s2p 100 — | — |33.6
144 — | — [334
176 — | — |334
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Table 20. I/0 weight' (continued)

176 LQFP 144/100 LQFP
Supply segment
Pad Weight 5V Weight 3.3V Weight 5 V Weight 3.3 V
176 LQFP | 144 LQFP |100 LQFP SRC%2=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1
1 — — PH[15] 2% 3% 3% 3% — — — —
— — PH[13] 3% 4% 3% 4% — — — —
— —  |PH[14]| 3% 4% 4% 4% — — — —
— — PI[6] 4% — 4% — — — — —
— — PI[7] 4% — 4% — — — — —
4 — PG[5] 4% — 5% — 10% — 12% —
— PG[4] 4% 6% 5% 5% 9% 13% 11% 12%
— PG[3] 4% — 5% — 9% — 11% —
— PG[2] 4% 6% 5% 5% 9% 12% 10% 1%
4 PA[2] 4% — 5% — 8% — 10% —
PE[O] 4% — 5% — 8% — 9% —
PA[1] 4% — 5% — 8% — 9% —
PE[1] 4% 6% 5% 6% 7% 10% 9% 9%
PE[8] 4% 6% 5% 6% 7% 10% 8% 9%
PE[9] 4% — 5% — 6% — 8% —
PE[10] 4% — 5% — 6% — 7% —
PA[O] 4% 6% 5% 5% 6% 8% 7% 7%
PE[11] 4% — 5% — 5% — 6% —
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Table 20. I/0 weight' (continued)

176 LQFP 144/100 LQFP
Supply segment
Pad Weight 5V Weight 3.3V Weight 5 V Weight 3.3 V
176 LQFP [ 144 LQFP | 100 LQFP SRC%2=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1
6 4 4 PCI0] 6% 9% 7% 8% 7% 10% 8% 8%
PH[9] 7% — 8% — 7% — 9% —
PE[2] 7% 10% 8% 9% 8% 11% 9% 10%
PE[3] 7% 10% 9% 9% 8% 12% 10% 10%
PC[5] 7% 11% 9% 9% 8% 12% 10% 11%
PCl[4] 8% 11% 9% 10% 9% 13% 10% 11%
PE[4] 8% 11% 9% 10% 9% 13% 11% 12%
PE[5] 8% 11% 10% 10% 9% 14% 11% 12%
= PH[4] 8% 12% 10% 10% 10% 14% 12% 12%
= PHI5] 8% — 10% — 10% — 12% —
= PHI[6] 8% 12% 10% 11% 10% 15% 12% 13%
— PHI[7] 9% 12% 10% 11% 11% 15% 13% 13%
— PH[8] 9% 12% 10% 11% 11% 16% 13% 14%
4 PE[6] 9% 12% 10% 11% 11% 16% 13% 14%
PE[7] 9% 12% 10% 11% 11% 16% 14% 14%
= = PI[3] 9% — 10% — — — — —
— — PI[2] 9% — 10% — — — — —
— — PI[1] 9% — 10% — — — — —
— — PI[0] 9% — 10% — — — — —
4 4 PC[12] 8% 12% 10% 11% 12% 18% 15% 16%
PC[13] 8% — 10% — 13% — 15% —
PCI8] 8% — 10% — 13% — 15% —
PB[2] 8% 11% 9% 10% 13% 18% 15% 16%
' Vpp=3.3V£10%/5.0V = 10%, T4 = —40 to 125 °C, unless otherwise specified
2 SRC is the Slew Rate Control bit in SIU_PCRx
3.7 RESET electrical characteristics
The device implements a dedicated bidirectional RESET pin.
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Figure 6. Start-up reset requirements
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hysteresis ' lowpass filter | lowpass filter state | device under hardware reset
| I« Lah] > < >
WeRsT — |
-« ple————>
I D ' Wnrrst
Figure 7. Noise filtering on reset signal
Table 21. Reset electrical characteristics
Value
Symbol |C Parameter Conditions’ Unit
Min [Typ| Max
Viy |SR|P |Input High Level CMOS — 0.65Vpp| — |Vpp+0.4| V
(Schmitt Trigger)
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Table 28. Flash power supply DC electrical characteristics

Value
Symbol Parameter Conditions’ Unit
Min | Typ | Max
Icrreap |CC |Sum of the current consumption on  |Flash module read Code Flash| — | — | 33 | mA
_ 2
IorrEAD VppHy and Vppgy on read access  |fopy = 64 MHz Data Flash | — | — | 33
Icemop |CC|Sum of the current consumption on  |Program Code Flash| — | — | 52 | mA
VppHy and Vppgy on matrix /Erase on-going while
IoFmop modification (program/erase) reading Flash registers Data Flash | — | — | 33
fCPU =64 MH22
IcrLpw |CC|Sum of the current consumption on — Code Flash| — | — | 1.1 | mA
VppHy and Vppgy during Flash low
lDFLPW power mode Data Flash | — — | 900 | pA
Icrpwp |CC|Sum of the current consumption on — Code Flash| — | — | 150 | pA
IorPWD :j/gv[\)/gvr:::eVDDBv during Flash power Data Flash | — | — | 150
" Vpp=3.3V£10%/5.0V + 10%, Ty = —40 to 125 °C, unless otherwise specified.
2 fopy 64 MHz can be achieved at up to 125 °C.
3.10.3 Start-up/Switch-off timings
Table 29. Start-up time/Switch-off time
Value
Symbol C Parameter Conditions’ Unit
Min | Typ | Max
TrarsTExiT  |CC |T |Delay for Flash module to exit reset mode — — | — | 125 ]| ps
TELALPEXIT CC |T |Delay for Flash module to exit low-power mode — — | — |05
TELAPDEXIT CC |T |Delay for Flash module to exit power-down — — | — | 30
mode
TraLpenTRY |CC [T |Delay for Flash module to enter low-power — — | — | 05
mode
TeLappentry  |CC | T |Delay for Flash module to enter power-down — — | — |15
mode

' Vpp=3.3V£10%/5.0V = 10%, T4 = —40 to 125 °C, unless otherwise specified.

3.11 Electromagnetic compatibility (EMC) characteristics

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

3.11.1 Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with atypical application environment and ssimplified
MCU software. It should be noted that good EM C performance is highly dependent on the user application and the softwarein
particular.
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Thereforeit isrecommended that the user apply EM C software optimization and prequalification testsin relation with the EMC
level requested for the application.
»  Software recommendations — The software flowchart must include the management of runaway conditions such as:
— Corrupted program counter
— Unexpected reset
— Critical data corruption (control registers...)

* Prequalification trials— Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing alow state on the reset pin or the oscillator pins for 1 second.

To complete thesetrials, ESD stress can be applied directly on the device. When unexpected behavior is detected, the
software can be hardened to prevent unrecoverable errors occurring.

3.11.2 Electromagnetic interference (EMI)

The product is monitored in terms of emission based on atypical application. This emission test conforms to the IEC61967-1
standard, which specifies the general conditions for EMI measurements.

Table 30. EMI radiated emission measurement'>?
Value
Symbol C Parameter Conditions Unit
Min | Typ | Max
— SR |—|Scan range — 0.150 1000 | MHz
fecpy | SR |—|Operating frequency — — | 64 | — |MHz
Vpp_Lv | SR |—|LV operating voltages — — [ 1.28| — \
Semi |CC | T |Peak level Vpp = 5V, Ty =25 °C, |No PLL frequency — | — | 18 |dBpV

LQFP144 package modulation
Test conforming to IEC

61967-2, + 2(‘;/0 IPi__L frequency — [ =14 |dBuv
fosc = 8 MHz/fopy = modulation
64 MHz

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

2 For information on conducted emission and susceptibility measurement (norm IEC 61967-4), please contact your
local marketing representative.

3.11.3 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.

3.11.3.1  Electrostatic discharge (ESD)

Electrostatic discharges (apositive then anegative pul se 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 pinsin the device (3 partsx(n + 1) supply pin). This
test conforms to the AEC-Q100-002/-003/-011 standard.
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Table 38. Fast internal RC oscillator (16 MHz) electrical characteristics (continued)

Symbol

Parameter

Conditions’

Value

Min

Typ

Max

Unit

TriRrcsU

cC

Fast internal RC oscillator
start-up time

VDD =50V +£10%

1.1

2.0

ys

AFIRCPRE

CcC

Fast internal RC oscillator
precision after software
trimming of fg1pc

Ta=

25°C

%

ARIRCTRIM

CC

Fast internal RC oscillator
trimming step

Ta=

25°C

1.6

%

AFIRCVAR

cC

Fast internal RC oscillator
variation over temperature and
supply with respect to fggc at
Ta =25 °C in high-frequency
configuration

%

' Vpp=3.3V£10%/5.0V + 10%, T = —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.

3.16 Slow internal RC oscillator (128 kHz) electrical characteristics

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

Table 39. Slow internal RC oscillator (128 kHz) electrical characteristics

Value
Symbol C Parameter Conditions’ Unit
Min | Typ | Max
fsirc CC| P |Slow internal RC oscillator low Tp =25 °C, trimmed — | 128 | — |kHz
SR|—|freauency — 100 | — | 150
lsirc® CC| C |Slow internal RC oscillator low Tp =25 °C, trimmed — — 5 pA
frequency current
Tsircsu |CC| P |Slow internal RC oscillator start-up |Tp=25°C, Vpp=5.0V £ 10%| — 8 12 | ps
time
Agircpre |CC| C |Slow internal RC oscillator precision | Ty = 25 °C -2 — 2 %
after software trimming of fg|gc
Agirctriv |CC| C |Slow internal RC oscillator trimming — — | 27 | —
step
Agircvar |CC| C [Slow internal RC oscillator variation |High frequency configuration | -10 | — 10 | %
in temperature and supply with
respect to fggc at Ty = 55 °Cin high
frequency configuration

' Vpp=3.3V£10%/5.0V + 10%, T = —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.
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3.17 ADC electrical characteristics

3.17.1 Introduction

The device provides two Successive Approximation Register (SAR) analog-to-digital converters (10-bit and 12-hit).
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Figure 17. ADC_0 characteristic and error definitions

3.17.2 Input impedance and ADC accuracy

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

To preservethe accuracy of the A/D converter, it isnecessary that anal oginput pinshavelow AC impedance. Placing acapacitor
with good high frequency characteristics at the input pin of the device can be effective: the capacitor should be aslarge as
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Eqn. 5
CpeC
_ p*Cs
1= (RSW+RAD)°CP+ Cs

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

Eqn. 6
T1<(Rgyw *Rpp)*Cg«Tg
The charge of Cp; and Cp;, isredistributed also on Cg, determining anew value of the voltage V1 on the capacitance
according to Equation 7:
Eqn. 7
Va1°(Cg*tCpy *Cpp) = Vo *(Cpy +Cpp)

2. A second chargetransfer involves also Cg (that istypically bigger than the on-chip capacitance) through the resistance
R, : again considering the worst case in which Cp, and Cg werein parallel to Cp, (since the time constant in reality
would be faster), the time constant is:

Eqgn. 8
Tp<R *(Cg+Cpy +Cpp)

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, aconstraints on R sizing is obtained:

Eqn. 9
10e17,=10eR *(Cg+Cp +Cpy)< Tqg

Of course, R, shall be sized aso according to the current limitation constraints, in combination with Rg (source
impedance) and Rg (filter resistance). Being Cr definitively bigger than Cpq, Cpy and Cg, then the final voltage Va»
(at the end of the charge transfer transient) will be much higher than V1. Equation 10 must be respected (charge
balance assuming now Cg already charged at Va1):

Eqgn. 10
Va2* (Cs*Cpy #Cpp+Cp) =V e Cpt Va0 (Cpy +Cpp+Cy)
The two transients above are not influenced by the voltage source that, due to the presence of the ReCrfilter, is not able to

provide the extra charge to compensate the voltage drop on Cg with respect to the ideal source V,; the time constant R-Cr of
thefilter is very high with respect to the sampling time (Tg). Thefilter istypically designed to act as antiaiasing.
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Table 42. ADC_1 conversion characteristics (12-bit ADC_1) (continued)

Value
Symbol C Parameter Conditions’ Unit
Min |Typ Max
Vanx  |SR|— |Analog input voltage® — Vss apci| — | Vob_apci | V
-0.1 +0.1
Iapcipwd |SR|—|ADC_1 consumption in power — — — 50 HA
down mode
lapcirun  |SR|— [ADC_1 consumptionin running — — — 6 mA
mode
faDc1 SR|— |ADC_1 analog frequency Vpp=3.3V 3.33 — | 20 +4% |MHz
Vpp=5V 3.33 — | 32+4%
tapc1_pu |SR|— |ADC_1 power up delay — — — 1.5 ps
taoci s |CC| T [Sample time* fapct = 20 MHz, 600 | — — ns
VDD =3.3V ADC1_conf_sample_input = 12
Sample time* fapci= 32 MHz, 500 | — —
VDD =5.0V ADC1_conf_sample_input = 17
Sample time* fapci= 3.33 MHz, — — | 762 us
VDD =33V ADC1_conf_sample_input = 255
Sample time* fapci= 3.33 MHz, — | =] 762
VDD =5.0V ADC1_conf_sample_input = 255
tanc1_c |CC| P |Conversion timed fapc1 = 20MHz, 2.4 — — ps
VDD =33V ADC1_conf_comp =0
Conversion time® fapc 1 = 32 MHz, 1.5 — — ps
VDD =5.0V ADC1_conf_comp =0
Conversion time® fapc 1 = 13.33 MHz, — — 3.6 us
VDD =3.3V ADC1_conf_comp =0
Conversion time® fapct = 13.33 MHz, — — 3.6 us
VDD =5.0V ADC1_conf_comp =0
Appci_sys |SR|—|ADC_1 digital clock duty cycle ADCLKSEL = 16 45 — 55 %
Cs CC| D |ADC_1 input sampling — — — 5 pF
capacitance
Cpq CC| D |ADC_1 input pin capacitance 1 — — — 3 pF
Cps CC| D |ADC_1 input pin capacitance 2 — — — 1 pF
Cps CC| D |ADC_1 input pin capacitance 3 — — — 1.5 pF
Rswi1 |CC| D |Internal resistance of analog — — — 1 kQ
source
Rsw2 |CC| D |Internal resistance of analog — — — 2 kQ
source
Rap CC| D |Internal resistance of analog — — — 0.3 kQ
source
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Table 43. On-chip peripherals current consumption1 (continued)

Value
Symbol C| Parameter Conditions Unit
Typ
Ipb_Hv apct  |CC|T|ADC_1 supply |Vpp =5.5V|Analog static consumption 300 * foeriph pA
current on (no conversion)
Voo _Hv_ApCH Vpp = 5.5 V|Analog dynamic 4 mA
consumption (continuous
conversion)
IDD_HV(FLASH) CC|T|CFlash + VDD =55V —_— 12 mA
DFlash supply
current on
Vbp_Hv
IDD_BV(PLL) CC|T|PLL Supply VDD =55V — 2.5 mA
current on
Vbo_sv

" Operating conditions: T = 25 °C, fperiph = 8 MHz to 64 MHz
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3.18.2 DSPI characteristics
Table 44. DSPI characteristics'
DSPI0/DSPI1/DSPI5/DSPI6 DSPI2/DSPI4
No. Symbol C Parameter Unit
Min Typ Max Min Typ Max
1 tsck | SR| D [SCK cycle time Master mode 125 — — 3332 — — ns
(MTFE = 0)
D Slave mode 125 — — 333 — —
(MTFE = 0)
D] Master mode 83 — — 145 — —
(MTFE =1)
D Slave mode 83 — — 145 — —
(MTFE = 1)
— | fospr | SR | D |DSPI digital controller frequency — — fopu — — fepu MHz
2 | togcext | SR| D |CS to SCK delay Slave mode 32 — — 32 — — ns
3 | tagcextt | SR| D |After SCK delay Slave mode | 1/fpgp+5| — — 1ffpsp+5| — — ns
4 tspc | CC | D |SCK duty cycle Master mode — tsck/2 — — tsck/2 — ns
SR|D Slave mode tsck/2 — — tsck/2 — —
5 ta SR | D |Slave access time Slave mode — — | 1/fpgp; + 70 — — | 1fpgp+130| ns
6 tpj SR | D |Slave SOUT disable time |Slave mode 7 — — 7 — — ns
7 | tpcsc |CC| D |PCSxto PCSS time — 13° — — 13° — —
8 | tpagc |CC| D |PCSS to PCSxtime — 13° — — 13° — —
9 tsur | SR | D |Data setup time for Master mode 43 — — 145 — — ns
inputs Slave mode 5 — — 5 — —
10 th SR | D |Data hold time for inputs | Master mode 0 — — 0 — — ns
Slave mode 26 — — 26 — —
11 | tgyo’ |CC|D |Data valid after SCK  |Master mode — — 32 — — 50 ns
edge Slave mode — — 52 — — 160
12 | tyo’ |CC|D |Data hold time for Master mode 0 — — 0 — — ns
outputs Slave mode 8 — — 13 — —

solIsiia)orIEYD [B14199]T
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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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