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2.2 Pin muxing

Table 2 defines the pin list and muxing for this device.

Each entry of Table 2 shows all the possible configurations for each pin, viathe alternate functions. The default function
assigned to each pin after reset isindicated by AFO.

Table 2. Functional port pins

© £ [0 | o Pin number
Port PCR |Alternate Function o og s W o
pin | register |function’ S =38 |3 |wW S | 100 | 144 | 176
8 5 |& | ©© |LQFP | LGFP | LQFP
Port A
PA[O] | PCR[0] | AFO GPIO[0] SIUL /O | M |Tristate| 12 16 24
AF1 EOUCI0] eMIOS_0 | /O
AF2 CLKOUT MC_CGM o}
AF3 EOUC[13] eMIOS_0 | /O
— WKUP[19]* WKUP |
PA[1] | PCR[1] | AFO GPIO[1] SIUL 1/0 S |Tristate| 7 11 19
AF1 EOUC[1] eMIOS_0 | /O
AF2 NMI® WKUP |
AF3 — — —
— WKUP[2]* WKUP [
PA[2] | PCR[2] | AFO GPIO[2] SIUL 1/0 S |Tristate| 5 9 17
AF1 EOUC[2] eMIOS_0 | /O
AF2 — — —
AF3 MA[2] ADC_0 o}
— WKUP[3]* WKUP [
PA[3] | PCR[3] | AFO GPIO[3] SIUL 1/0 J |Tristate| 68 90 114
AF1 EOUCI[3] eMIOS_0 | /O
AF2 LIN5TX LINFlex 5| O
AF3 CS4_1 DSPI_1 o}
— EIRQ[O] SIUL |
— ADC1_SJ[0] ADC_1 |
PA[4] | PCR[4] | AFO GPIO[4] SIUL 1/0 S |Tristate| 29 43 51
AF1 EOUC[4] eMIOS_0 | 1/O
AF2 — — —
AF3 CS0_1 DSPI_1 1/0
— LIN5RX LINFlex_5 |
— WKUP[9]* WKUP [
PA[5] | PCR[5] | AFO GPIO[5] SIUL /O | M |Tristate| 79 118 | 146
AF1 EOUCI5] eMIOS_0 | /O
AF2 LIN4TX LINFlex 4| O
AF3 — — —
PA[6] | PCR[6] | AFO GPIO[6] SIUL /0 S |Tristate| 80 119 | 147
AF1 EOUCI6] eMIOS_0 | /O
AF2 — — —
AF3 CS1_1 DSPI_1 o}
— EIRQ[1] SIUL |
— LIN4RX LINFlex_4 |
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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[14] | PCR[78] | AFO GPIO[78] SIUL o | s |mistate] — | 112 | 136
AF1 SCK_2 DSPI_2 I/0
AF2 E1UC[21] eMIOS_1 | 1/0
AF3 — — —
— EIRQ[12] SIUL |
PE[15] | PCR[79] | AFO GPIO[79] SIUL o | M |Tistate| — | 113 | 137
AF1 CS0_2 DSPI_2 I/0
AF2 E1UC[22] eMIOS_1 | 1/0
AF3 — — —
Port F
PF[0] | PCR[80] | AFO GPIO[80] SIUL o | J |Tistate] — 55 63
AF1 EOUCI10] eMIOS 0 | 1/0
AF2 CS3_1 DSPI_1 (0]
AF3 — — —
— ADCO_S[8] ADC_0 I
PF[1] | PCR[81]| AFO GPIO[81] SIUL o | J |mistate| — 56 64
AF1 EOUC[11] eMIOS_0 I/0
AF2 CS4_1 DSPI_1 o}
AF3 — — —
— ADCO_S[9] ADC_0 |
PF[2] | PCR[82] AFO GPIO[82] SIUL I/0 J |Tristate| — 57 65
AF1 EOUC[12] eMIOS_0 I/0
AF2 CS0_2 DSPI_2 O
AF3 — — —
— ADCO_S[10] ADC_0 |
PF[3] | PCR[83]| AFO GPIO[83] SIUL o | J |mistate| — 58 66
AF1 EOUC[13] eMIOS_0 I/0
AF2 CSs1_2 DSPI_2 O
AF3 — — —
— ADCO_S[11] ADC_0 |
PF[4] | PCR[84]| AFO GPIO[84] SIUL o | J |mistate|] — 59 67
AF1 EOUC[14] eMIOS_0 | 1/0
AF2 CSs2_2 DSPI_2 o]
AF3 — — —
— ADCO0_S[12] ADC_0 |
PF[5] | PCR[85]| AFO GPIO[85] SIUL o | J |Tistate|] — 60 68
AF1 EOUC[22] eMIOS_0 I/0
AF2 CS3_2 DSPI_2 (0]
AF3 — — —
— ADCO_S[13] ADC_0 |
PF[6] | PCR[86] | AFO GPIO[86] SIUL o | J |Tistate| — 61 69
AF1 EOUCI[23] eMIOS 0 | 1/0
AF2 CS1_1 DSPI_1 O
AF3 — — —
— ADCO_S[14] ADC_0 |
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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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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[15] | PCR[95] | AFO GPIO[95] SIUL /0 S |Tristate| — 101 | 125
AF1 E1UC[4] eMIOS_1 /0
AF2 — — —
AF3 — — —
— EIRQ[13] SIUL |
— CAN1RX FlexCAN_1 |
— CAN4RX FlexCAN_4| |
Port G
PG[0] | PCR[96] | AFO GPIO[96] SIUL /0 | M |Tristate| — 98 122
AF1 CAN5TX FlexCAN_5| O
AF2 E1UC[23] eMIOS_1 /0
AF3 — — —
PG[1] | PCR97] | AFO GPIO[97] SIUL /0 S |Tristate| — 97 121
AF1 — — —
AF2 E1UC[24] eMIOS_1 /0
AF3 — — —
— EIRQ[14] SIUL |
— CAN5RX FlexCAN_5| |
PG[2] | PCR[98] | AFO GPIO[98] SIUL /O | M |Tristate| — 8 16
AF1 E1UC[11] eMIOS_1 /0
AF2 SOUT_3 DSPI_3 o)
AF3 — — —
PG[3] | PCR[99] | AFO GPIO[99] SIUL /0 S |Tristate| — 7 15
AF1 E1UC[12] eMIOS_1 /0
AF2 CS0_3 DSPI_3 o)
AF3 — — —
— WKUP[17]* WKUP [
PG[4] |PCR[100]| AFO GPIO[100] SIUL /0 | M |Tristate| — 6 14
AF1 E1UC[13] eMIOS_1 /0
AF2 SCK_3 DSPI_3 /0
AF3 — — —
PG[5] |PCR[101]| AFO GPIO[101] SIUL /0 S |Tristate| — 5 13
AF1 E1UC[14] eMIOS_1 /0
AF2 — — —
AF3 — — —
— WKUP[18]* WKUP |
— SIN_3 DSPI_3 |
PG[6] |PCR[102]| AFO GPIO[102] SIUL /O | M |Tristate| — 30 38
AF1 E1UC[15] eMIOS_1 /0
AF2 LIN6TX LINFlex 6| O
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
PH[0] |[PCR[112]| AFO GPIO[112] SIUL o | M |Tristate| — 93 | 117
AF1 E1UC[2] eMIOS_1 | 1/0
AF2 — — —
AF3 — — —
— SIN_1 DSPI_1 |
PH[1] |PCR[113]] AFO GPIO[113] SIUL o | M |Tristate| — 94 | 118
AF1 E1UC[3] eMIOS_1 I/0
AF2 SOUT_1 DSPI_1 O
AF3 — — —
PH[2] |PCR[114]] AFO GPIO[114] SIUL I/0 M |Tristate| — 95 119
AF1 E1UC[4] eMIOS_1 I/0
AF2 SCK_1 DSPI_1 I/0
AF3 — — —
PHI3] |PCR[115]| AFO GPIO[115] SIUL o | M |Tristate| — 96 | 120
AF1 E1UC[5] eMIOS_1 | 1/0
AF2 CS0_1 DSPI_1 I/0
AF3 — — —
PH[4] |PCR[116]] AFO GPIO[116] SIUL o0 | M |Tistate| — | 134 | 162
AF1 E1UCI6] eMIOS_1 | 1/0
AF2 — — —
AF3 — — —
PH[5] |PCR[117]] AFO GPIO[117] SIUL o | s |mistate| — | 135 | 163
AF1 E1UC[7] eMIOS_1 I/0
AF2 — — —
AF3 — — —
PH[6] |PCR[118]| AFO GPIO[118] SIUL /O | M |Tristate] — | 136 | 164
AF1 E1UC[8] eMIOS_1 | 1/0
AF2 — — —
AF3 MA[2] ADC_0 o)
PH[7] |PCR[119]] AFO GPIO[119] SIUL o | M |Tistate| — | 137 | 165
AF1 E1UC[9] eMIOS_1 I/0
AF2 CS3_2 DSPI_2 O
AF3 MA[1] ADC_0 o)
PHI8] |PCR[120]| AFO GPIO[120] SIUL /O | M |Tristate| — | 138 | 166
AF1 E1UC[10] eMIOS_1 I/0
AF2 CSs2_2 DSPI_2 0O
AF3 MA[0] ADC_0 o)
PH[9]® |PCR[121]| AFO GPIO[121] SIUL o | s |input, | 88 | 127 | 155
AF1 — — — weak
AF2 TCK JTAGC | pull-up
AF3 — — —
PH[10B|PCR[122]| AFO GPIO[122] SIUL O | M | Input, | 81 120 | 148
AF1 — — — weak
AF2 T™S JTAGC | pull-up
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
PH[11] |PCR[123]| AFO GPIO[123] SIUL /O | M |Tristate| — — | 140
AF1 SOUT_3 DSPI_3 (0]
AF2 CS0_4 DSPI_4 /0
AF3 E1UC[5] eMIOS_1 | 1/O
PH[12] [PCR[124]| AFO GPIO[124] SIUL I/0 M |Tristate| — — 141
AF1 SCK_3 DSPI_3 I/0
AF2 CS1_4 DSPI_4 I/0
AF3 E1UC[25] eMIOS_1 —
PH[13] |PCR[125]| AFO GPIO[125] SIUL /O | M |Tristate| — — 9
AF1 SOUT_4 DSPI_4 (0]
AF2 CS0_3 DSPI_3 I/O
AF3 E1UC[26] eMIOS_1 —
PH[14] |PCR[126]| AFO GPIO[126] SIUL 0 | M |Tristate| — — 10
AF1 SCK_4 DSPI_4 I/0
AF2 CS1_3 DSPI_3 I/0
AF3 E1UC[27] eMIOS_1 | —
PH[15] |PCR[127]| AFO GPIO[127] SIUL /O | M |Tristate| — — 8
AF1 SOUT_5 DSPI_5 (0]
AF2 — — —
AF3 E1UC[17] eMIOS_1 —
Port |
PI[0] |PCR[128]| AFO GPIO[128] SIUL I/0 S |Tristate| — — 172
AF1 EOUCI28] eMIOS_0 | 1/0
AF2 — — —
AF3 — — —
PI[1] |PCR[129]| AFO GPIO[129] SIUL /O | S |Tristate| — — | 17
AF1 EOUCI[29] eMIOS_0 I/O
AF2 — — —
AF3 — — —
— WKUP[24]* WKUP |
PI[2] |PCR[130]| AFO GPIO[130] SIUL /o | S |Tristate| — — | 170
AF1 EOUCI[30] eMIOS_0 I/O
AF2 — — —
AF3 — — —
PI[3] |PCR[131]] AFO GPIO[131] SIUL /O | S |Tristate| — — | 169
AF1 EOUC[31] eMIOS_0 | 1/0
AF2 — — —
AF3 — — —
— WKUP[23]* WKUP |
PI[4] |PCR[132]| AFO GPIO[132] SIUL /0 | S |Tristate| — — | 143
AF1 E1UC[28] eMIOS_1 | 1/0
AF2 SOUT_4 DSPI_4 (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
- 5 | & | ©© | LQFP | LQFP | LQFP
PI[5] |PCR[133]] AFO GPIO[133] SIUL o | s |mistate| — — | 142
AF1 E1UC[29] eMIOS_1 | 1/0
AF2 SCK_4 DSPI_4 I/0
AF3 — — —
Pl[6] |PCR[134]| AFO GPIO[134] SIUL I/0 S |Tristate| — — 11
AF1 E1UC[30] eMIOS_1 I/0
AF2 CS0_4 DSPI_4 I/0
AF3 — — —
PI[7] |PCR[135]| AFO GPIO[135] SIuL 1O | S |Tistate| — — 12
AF1 E1UC[31] eMIOS_1 | 1/0
AF2 CS1_4 DSPI_4 I/0
AF3 — — —
PI[8] |PCR[136]| AFO GPIO[136] SIUL I/0 J |Tristate| — — 108
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_S[16] ADC_0 |
PI[9] |PCR[137]| AFO GPIO[137] SIUL o | J |mistate| — — | 109
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_S[17] ADC_0 |
PI[10] |PCR[138]| AFO GPIO[138] SIUL I/0 J |Tristate| — — 110
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_S[18] ADC_0 |
PI[11] |PCR[139]| AFO GPIO[139] SIUL o | J |mistate| — — | 111
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_S[19] ADC_0 |
— SIN_3 DSPI_3 |
PI[12] |PCR[140]| AFO GPIO[140] SIuL o | J |Tistate| — — | 112
AF1 CS0_3 DSPI_3 I/0
AF2 — — —
AF3 — — —
— ADCO_S[20] ADC_0 |
PI[13] |PCR[141]| AFO GPIO[141] SIUL o | J |mistate|] — — | 113
AF1 CS1_3 DSPI_3 I/0
AF2 — — —
AF3 — — —
— ADCO_S[21] ADC_0 |
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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 9. Recommended operating conditions (3.3 V) (continued)

Value
Symbol Parameter Conditions Unit
Min Max
Ta c-Grade | SR |Ambient temperature under bias fopy < 64 MHZ8 -40 85 °C
Part
Ty c-Grade | SR |Junction temperature under bias — -40 110
Part
Tav.Grade | SR |Ambient temperature under bias focpy < 64 MHZ® -40 105
Part
T, v.grade | SR |Junction temperature under bias — —40 130
Part
Ta M-Grade | SR |Ambient temperature under bias fcpy < 64 MHZ8 -40 125
Part
Ty m-Grade | SR [Junction temperature under bias — -40 150
Part

100 nF capacitance needs to be provided between each Vpp/Vgg pair.
2 330 nF capacitance needs to be provided between each Vpp_1v/Vss_Lv supply pair.

3470 nF capacitance needs to be provided between Vpp_pv and the nearest Vgg |y (higher value may be needed
depending on external regulator characteristics). Supply ramp slope on VDD_BV should always be faster or equal
to slope of VDD_HV. Otherwise, device may enter regulator bypass mode if slope on VDD_BYV is slower.

100 nF capacitance needs to be provided between Vpp apc/Vss apc pair.

Full electrical specification cannot be guaranteed when voltage drops below 3.0 V. In particular, ADC electrical
characteristics and 1/0 DC electrical specification may not be guaranteed. When voltage drops below V|yppy, the
device is reset.

6 Guaranteed by device validation
7 Minimum value of TVpp must be guaranteed until Vpp reaches 2.6 V (maximum value of Vpogp)-
8 This frequency includes the 4% frequency modulation guard band.

Table 10. Recommended operating conditions (5.0 V)

Value
Symbol Parameter Conditions Unit
Min Max
Vgs SR | Digital ground on VSS_HV pins — 0 0 \
VDD1 SR | Voltage on VDD_HV pins with respect to ground — 4.5 5.5
(Vss) Voltage drop? 3.0 5.5
VSS_LV3 SR | Voltage on VSS_LV (low voltage digital supply) pins — Vgg—0.1 | Vgg+0.1 | V
with respect to ground (Vgg)
VD[LBV4 SR | Voltage on VDD_BYV pin (regulator supply) with — 4.5 5.5 \
respect to ground (Vgg) Voltage drop? 3.0 5.5
Relative to Vpp 3.0 Vpp + 0.1
Vss apc | SR |Voltage on VSS_HV_ADCO0, VSS_HV_ADC1 (ADC — Vgg—0.1| Vgg+0.1| V
reference) pin with respect to ground (Vgs)
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Table 18. I/O supply segments

Supply segment
Package
1 2 3 4 5 6 7 8
176 LQFP pin7 — pin28 — pin59 — pin86 — pin124 — | pin151 - = =
pin27 pin57 pin85 pin123 pin150 pin6
144 LQFP | pin20 — pin51 — pin100 - | pin 123 — = = = =
pind9 pin99 pin122 pin19
100 LQFP pin16 — pin37 — pin70 — pin84 — — — — —
pin35 pin69 pin83 pin15
Table 19. I/0 consumption
Value
Symbol |C Parameter Conditions’ Unit
Min | Typ [Max
Iswrsuw? | CC| D |Dynamic I/O current for ~ |C| = 25 pF Vpp=50V+10%, | — | — | 20 | mA
SLOW configuration PAD3V5V =0
Vpp=33V+10%, | — | — | 16
PAD3V5V =1
lswrmep? | CC | D |Dynamic I/O current for  |C = 25 pF Vpp=5.0V£10%, | — | — | 29 | mA
MEDIUM configuration PAD3V5V =0
VDD=3.3V11O%J, —_— —_— 17
PAD3V5V = 1
IswtrsT® | CC | D |Dynamic I/O current for  |C = 25 pF Vpp=50V+10%, | — | — |110| mA
FAST configuration PAD3V5V =0
Vpp=33V=+10%, | — | — | 50
PAD3V5V = 1
Irmssiw | CC | D |Root medium square I/O  |C| =25 pF, 2 MHz Vpp=50V+£10%, | — | — |23 | mA
current for SLOW PAD3V5V =0
configuration CL=25pF, 4 MHz —|— |82
C_ =100 pF, 2 MHz — | — |66
C_=25pF, 2 MHz Vpp=33V=+10%, | — | — | 1.6
CL =25 pF, 4 MHz PAD3VSV =1 — | — |23
C_ =100 pF, 2 MHz — | — |47
lrmsmep | CC | D |Root medium square I/O  |C =25 pF 13 MHz |Vpp=5.0V+10%, | — | — | 6.6 | mA
currgnt for' MEDIUM C_ = 25 pF, 40 MHz PAD3V5V =0 — | — [134
configuration
C_ =100 pF, 13 MHz — | — (183
C =25pF, 183MHz |Vpp=33V+10%, | — | — | 5
C\ = 25 pF, 40 MHz PAD3VSV =1 — | — |85
C_ =100 pF, 13 MHz — | — | 11

MPC5606BK Microcontroller Data Sheet, Rev. 5

38

NXP Semiconductors



Table 21. Reset electrical characteristics (continued)

Value
Symbol |C Parameter Conditions’ Unit
Min [Typ| Max
V)L |SR|P|Inputlow Level CMOS — -04 | — |035Vpp | V
(Schmitt Trigger)
Vhys |CC|C|Input hysteresis CMOS — 0.1Vpp | — — \
(Schmitt Trigger)
VoL |CC|P |Output low level Push Pull, g =2 mA, — — | 01Vpp | V
Vpp=5.0V = 10%, PAD3V5V =0
(recommended)
Push Pull, [op. =1 mA, — — | 0.1Vpp
Vpp = 5.0V + 10%, PAD3V5V = 12
Push Pull, Ig. = 1 mA, — — 0.5
Vpp = 3.3V + 10%, PAD3V5V = 1
(recommended)
Ty |CC|D|Output transition time output |C, = 25 pF, — — 10 ns
pin® MEDIUM configuration  |Vpp = 5.0 V + 10%, PAD3V5V = 0
C_=50pF, — — 20
Vpp=5.0V = 10%, PAD3V5V =0
C_ =100 pF, — — 40
Vpp=5.0V = 10%, PAD3V5V =0
C_=25pF, — — 12
Vpp=3.3V + 10%, PAD3V5V =1
C_=50pF, — — 25
Vpp = 3.3V + 10%, PAD3V5V = 1
CL =100 pF, — =1 40
Vpp = 3.3V + 10%, PAD3V5V = 1
Wegst |SR|P|RESET input filtered pulse — — — 40 ns
WnrrsT | SR | P |RESET input not filtered pulse — 1000 | — — ns
llwpy! |CC|P |Weak pull-up current absolute [Vpp=3.3 V + 10%, PAD3V5V = 1 10 — 150 pA
value Vpp=50V+10%, PAD3V5V=0 | 10 | — | 150
Vpp=5.0V +10%, PAD3V5V =14 10 | — | 250

' Vpp=3.3V£10%/5.0V + 10%, T = —40 to 125 °C, unless otherwise specified

the MPC5606BK Microcontroller Reference Manual).
3 C_ includes device and package capacitance (Cpkg < 5 pF).

4 The configuration PAD3V5 = 1 when Vpp = 5 V is only transient configuration during power-up. All pads but RESET
are configured in input or in high impedance state.
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Figure 10. Vpp and Vpp gy supply constraints during STANDBY mode exit

Table 22. Voltage regulator electrical characteristics

Value
Symbol C Parameter Conditions’ Unit
Min Typ Max
CRreagn SR|—/|Internal voltage regulator external — 200 — 500 nF
capacitance
RReG SR |—[Stability capacitor equivalent serial — — — 0.2 Q
resistance
Cpect SR |—|Decoupling capacitance? ballast Vpp gv/Vss Lv pair: | 100% | 470% | — nF
VDD_BV =45Vto
55V
VDD?BV/V387LV pair: 400 —_—
VDD?BV =3Vto36V
Cpeco SR|—|Decoupling capacitance regulator Vpp/Vss pair 10 100 — nF
supply
VMREG CC/| P |Main regulator output voltage Before exiting from — 1.32 — Vv
reset
After trimming 1.15 1.28 1.32
IMREG SR |—|Main regulator current provided to — — — 150 mA

VDD_LV domain
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Higher current may be sunk by device during power-up and standby exit. Please refer to inrush current in Table 22.

RUN current measured with typical application with accesses on both Flash and RAM.

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

7 Data Flash Power Down. Code Flash in Low Power. SIRC 128 kHz and FIRC 16 MHz on. 10 MHz XTAL clock.
FlexCAN: instances: 0, 1, 2 ON (clocked but not reception or transmission), instances: 4, 5, 6 clocks gated. LINFlex:
instances: 0, 1, 2 ON (clocked but not reception or transmission), instance: 3 to 9 clocks gated. eMIOS: instance:
0 ON (16 channels on PA[O]-PA[11] and PC[12]-PC[15]) with PWM 20 kHz, instance: 1 clock gated. DSPI:
instance: 0 (clocked but no communication), instance: 1 to 5 clocks gated. RTC/API ON. PIT ON. STM ON. ADC1
OFF. ADCO ON but no conversion except two analog watchdogs.

8 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.

Only for the “P” classification: ULPreg on, HP/LPVreg off, 32 KB RAM on, device configured for minimum

consumption, all possible modules switched off.

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

switched off.

3.10 Flash memory electrical characteristics

3.10.1 Program/erase characteristics

Table 25 shows the program and erase characteristics.

Table 25. Program and erase specifications

Value
Symbol C Parameter Conditions Min | Typ" II::i:ZI M Unit
Tawprogram | CC | C | Double word (64 bits) program time* Code Flash | — | 18 50 500 ps
Data Flash 22
T16kpperase 16 KB block preprogram and erase time Code Flash | — | 200 | 500 | 5000 | ms
Data Flash 300
Taokpperase 32 KB block preprogram and erase time Code Flash | — | 300 | 600 | 5000 | ms
Data Flash 400
Taokpperase 32 KB block preprogram and erase time for Code Flash | — | 600 | 1200 | 10000 | ms
sector BOF4
T128Kpperase 128 KB block preprogram and erase time Code Flash | — | 600 | 1300 | 7500 | ms
Data Flash 800
T128Kpperase 128 KB block preprogram and erase time for | Code Flash | — | 1200 | 2600 | 15000 | ms
—sector BOF5
Teslat D |Erase Suspend Latency — — | — 30 30 us
TesrT C |Erase Suspend Request Rate Code Flash | 20 | — — — ms
Data Flash | 10 | — — —
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Figure 13. Fast external crystal oscillator (4 to 16 MHz) electrical characteristics

Table 34. Fast external crystal oscillator (4 to 16 MHz) electrical characteristics

Value
Symbol c Parameter Conditions’ Unit
Min Typ Max
fexosc | SR|—|Fast external crystal — 4.0 — 16.0 | MHz
oscillator frequency
Imrxosc | CC| C |Fast external crystal Vpp=3.3V = 10%, 22 — 8.2 mA/V
oscillator PAD3V5V =1
transconductance OSCILLATOR_MARGIN =0
CC|P Vpp=5.0V = 10%, 2.0 — 7.4
PAD3V5V =0
OSCILLATOR_MARGIN =0
CC|C Vpp=3.3V = 10%, 27 — 9.7
PAD3V5V = 1
OSCILLATOR_MARGIN =1
CC|C VDD =50V« 10‘70, 2.5 —_— 9.2
PAD3V5V =0
OSCILLATOR_MARGIN =1
Vexosc |CC| T |Oscillation amplitude at  |fogc = 4 MHz, 1.3 — — \Y
EXTAL OSCILLATOR_MARGIN =0
fOSC =16 MHZ, 1.3 — —
OSCILLATOR_MARGIN = 1
VEexoscop |CC| P |Oscillation operating point — — 0.95 \
lrxosc® | CC| T |Fast external crystal — — 2 3 mA
oscillator consumption
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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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Table 42. ADC_1 conversion characteristics (12-bit ADC_1) (continued)

Value
Symbol C Parameter Conditions’ Unit
Min |Typ Max
liny SR|— |Input current Injection Current Vpp=3.3V +10% -5 — 5 mA
injection on . S
one ADC_1 Vpp=5.0V = 10% -5 — 5
input, different
from the
converted one
INLP  |CC| T |Absolute Integral No overload — 1 3 LSB
non-linearity-Precise channels
INLX |CC| T |Absolute Integral No overload — 1.5 5 LSB
non-linearity-Extended
channels
DNL CC| T |Absolute Differential No overload — 0.5 1 LSB
non-linearity
OFS CC| T |Absolute Offset error — — 2 — LSB
GNE |CC| T |Absolute Gain error — — 2 — LSB
TUEP’ |CC| P [Total Unadjusted Error for Without current injection -6 — 6 LSB
?girr?:se channels, input only With current injection -8 — 8
TUEX’ |CC| T |Total Unadjusted Error for Without current injection -10 — 10 LSB
7extended channel With current injection -12 — 12

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

Analog and digital Vgg must be common (to be tied together externally).

Vaing may exceed Vgs apci and Vpp apcy limits, remaining on absolute maximum ratings, but the results of the
conversion will be clamped respectively to 0x000 or OxFFF.

During the sample 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 to\pcq g. After the end
of the sample time tapcy s, changes of the analog input voltage have no effect on the conversion result. Values for the
sample clock tApc1_s depend on programming.

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

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

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.
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Operating conditions: Cout = 10 to 50 pF, Slew;y=3.5to 15 ns.

2 For DSPI4, if SOUT is mapped to a SLOW pad while SCK is mapped to a MEDIUM pad (or vice versa), the minimum cycle time for SCK
should be calculated based on the rise and fall times of the SLOW pad. For MTFE=1, SOUT must not be mapped to a SLOW pad while SCK
is mapped to a MEDIUM pad.

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

4 The tasc 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 Atagc to ensure positive tagcext-

5 For DSPIx_CTARN[PCSSCK] = 11.

6 This delay value corresponds to SMPL_PT = 00b which is bit field 9 and 8 of DSPI_MCR register.

7 SCK and SOUT are configured as MEDIUM pad.
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Table 45. JTAG characteristics (continued)

Value
No. Symbol C Parameter Unit
Min Typ Max
4 trmss | CC | D |TMS setup time 15 — — ns
5 trmsn | CC | D |TMS hold time 5 — — ns
6 tropovy | CC | D |TCK low to TDO valid — — 33 ns
7 trool CC | D |TCK low to TDO invalid 6 — — ns
TCK A
B.®)
DATA INPUTS '\ XINPUT DATA VALID
DATA OUTPUTS >< OUTPUT DATA VALID
DATA OUTPUTS N >
Note: Numbers shown reference Table 45.

Figure 32. Timing diagram — JTAG boundary scan
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