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Figure 3 shows the MPC5606BK in the 144 L QFP package.
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Figure 3. 144 LQFP pinout
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Figure 4 shows the MPC5606BK in the 100 L QFP package.
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Figure 4. 100 LQFP pinout
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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 og 2 W o
pin | register |function’ S =8 |3 | W S | 100 | 144 | 176
8 5 |& | ©© |LQFP | LGFP | LQFP
PA[7] | PCR[7] | AFO GPIO[7] SIUL /0 J |Tristate| 71 104 | 128
AF1 EOUCI7] eMIOS_0 | /0
AF2 LIN3TX LINFlex 3| O
AF3 — — —
— EIRQ[2] SIUL |
— ADC1_S[1] ADC_1 |
PA[8] | PCR[8] | AFO GPIO[8] SIUL 1/0 S | Input, | 72 105 | 129
AF1 EOUCI8] eMIOS_0 | /0 weak
AF2 EOUC[14] eMIOS_0 | /O pull-up
AF3 — — —
— EIRQ[3] SIUL |
N/A8 ABS[0] BAM [
— LIN3RX LINFlex_3 |
PA9] | PCR[9] | AFO GPIO[9] SIUL /0 S | Pull- | 73 106 | 130
AF1 EOUCI9] eMIOS_0 | /O down
AF2 — — —
AF3 CS2_1 DSPI_1 o}
N/A® FAB BAM |
PA[10] | PCR[10] | AFO GPIO[10] SIUL /0 J |Tristate| 74 107 | 131
AF1 EOUC[10] eMIOS_0 | /0
AF2 SDA 1’C_0 /0
AF3 LIN2TX LINFlex 2| O
— ADC1_S[2] ADC_1 |
PA[11] | PCR[11] | AFO GPIO[11] SIUL 1/0 J |Tristate| 75 108 | 132
AF1 EOUC[11] eMIOS_0 | /O
AF2 SCL l’C_0 /0
AF3 — — —
— EIRQ[16] SIUL |
— LIN2RX LINFlex_2 |
— ADC1_S|[3] ADC_1 |
PA[12] | PCR[12] | AFO GPIO[12] SIUL 1/0 S |Tristate| 31 45 53
AF1 — — —
AF2 EOUC[28] eMIOS_0 | /O
AF3 CS3_1 DSPI_1 o}
— EIRQ[17] SIUL |
— SIN_O DSPI_0 |
PA[13] | PCR[13] | AFO GPIO[13] SIUL /O | M |Tristate| 30 44 52
AF1 SOUT_0 DSPI_0 o)
AF2 EOUC[29] eMIOS_0 | /O
AF3 — — —
PA[14] | PCR[14] | AFO GPIO[14] SIUL /O | M |Tristate| 28 42 50
AF1 SCK_0 DSPI_0 1/0
AF2 CS0_0 DSPI_0 /0
AF3 EOUCIO] eMIOS_0 | /0
— EIRQ[4] SIUL |
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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
PA[15] | PCR[15] | AFO GPIO[15] SIUL /0 | M |Tristate| 27 40 48
AF1 CS0_0 DSPI_0 /0
AF2 SCK_0 DSPI_0 1/0
AF3 EOUC[1] eMIOS_0 | /O
— WKUP[10]* WKUP |
Port B
PB[0] | PCR[16] | AFO GPIO[16] SIUL /O | M |Tristate| 23 31 39
AF1 CANOTX FlexCAN_O| O
AF2 EOUC[30] eMIOS_0 | /O
AF3 LINOTX LINFlex 0| O
PB[1] | PCR[17] | AFO GPIO[17] SIUL 1/0 S |Tristate| 24 32 40
AF1 — — —
AF2 EOUC[31] eMIOS_0 | /O
AF3 — — —
— WKUP[4]* WKUP |
— CANORX FlexCAN_O |
— LINORX LINFlex_0 |
PB[2] | PCR[18] | AF0 GPIO[18] SIUL /0 | M |Tristate| 100 | 144 | 176
AF1 LINOTX LINFlex 0| O
AF2 SDA 1’C_0 /0
AF3 EOUCI[30] eMIOS_0 | /O
PB[3] | PCR[19] | AFO GPIO[19] SIUL 1/0 S |Tristate| 1 1 1
AF1 EOUC[31] eMIOS_0 | /O
AF2 SCL l’C_0 /0
AF3 — — —
— WKUP[11]* WKUP |
— LINORX LINFlex_0 |
PB[4] | PCR[20] | AFO — — — | |Tristate| 50 72 88
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_PI0] ADC_0 |
— ADC1_P[0] ADC_1 |
— GPIO[20] SIUL |
PB[5] | PCR[21] | AFO — — — | |Tristate| 53 75 91
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[1] ADC_0 |
— ADC1_P[1] ADC_1 |
— GPIO[21] SIUL |
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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 2 o-g 2 W o
pin | register |function’ g =8 |3 | W S | 100 | 144 | 176
8 5 |& | ©© |LQFP | LGFP | LQFP
PC[14] | PCR[46] | AFO GPIO[46] SIUL /o | s |Tistate| 3 3 3
AF1 EOUCI[14] eMIOS 0 | 1/0
AF2 SCK_2 DSPI_2 I/0
AF3 — — —
— EIRQ[8] SiuL |
PC[15] | PCR[47] AFO GPIO[47] SIUL I/0 M |Tristate| 4 4 4
AF1 EOUC[15] eMIOS_0 I/0
AF2 CS0_2 DSPI_2 I/0
AF3 — — —
— EIRQ[20] SIuL |
Port D
PD[0] | PCR[48] | AFO GPIO[48] SIUL | | |Tristate| 41 63 77
AF1 — — —
AF2 — — —
AF3 — — —
— WKUP[27] WKUP |
— ADCO_P[4] ADC_0 |
— ADC1_P[4] ADC_1 |
PD[1] | PCR[49] | AFO GPIO[49] SIUL | | |Tristate| 42 64 78
AF1 — — —
AF2 — — —
AF3 — — —
— WKUP[28] WKUP |
— ADCO_P[5] ADC_0 |
— ADC1_P[5] ADC_1 |
PD[2] | PCR[50] | AFO GPIO[50] SIuL | | |Tristate| 43 65 79
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[6] ADC_0 |
— ADC1_P[6] ADC_1 |
PD[3] | PCR[51]| AFO GPIO[51] SIUL | | |Tristate| 44 66 80
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[7] ADC_0 |
— ADC1_P[7] ADC_1 |
PD[4] | PCR[52] | AFO GPIO[52] SIUL | | |Tristate| 45 67 81
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[8] ADC_0 |
— ADC1_P[8] ADC_1 |
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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
PG[7] |PCR[103]| AFO GPIO[103] SIUL /0 S |Tristate| — 29 37
AF1 E1UC[16] eMIOS_1 /0
AF2 E1UC[30] eMIOS_1 /0
AF3 — — —
— WKUP[20]* WKUP |
— LIN6RX LINFlex_6 |
PG[8] |PCR[104]| AF0 GPIO[104] SIuL /0 S |Tristate| — 26 34
AF1 E1UC[17] eMIOS_1 /0
AF2 LIN7TX LINFlex.7| O
AF3 CS0_2 DSPI_2 /0
— EIRQ[15] SIuL |
PG[9] |PCR[105]| AF0 GPIO[105] SIuL /0 S |Tristate| — 25 33
AF1 E1UC[18] eMIOS_1 /0
AF2 — — —
AF3 SCK_2 DSPI_2 /0
— WKUP[21]* WKUP |
— LIN7RX LINFlex_7 |
PG[10] |PCR[106]| AFO GPIO[106] SIuL /0 S |Tristate| — 114 | 138
AF1 EOUC[24] eMIOS_ 0 | /O
AF2 E1UC[31] eMIOS_1 /0
AF3 — — —
— SIN_4 DSPI_4 |
PG[11] |PCR[107]| AFO GPIO[107] SIuL /0 | M |Tristate| — 115 | 139
AF1 EOUC[25] eMIOS_ 0 | /O
AF2 CS0_4 DSPI_4 o)
AF3 — — —
PG[12] |PCR[108]| AF0 GPIO[108] SIuL /O | M |Tristate| — 92 116
AF1 EOUC[26] eMIOS_0 | /0
AF2 SOUT_4 DSPI_4 o)
AF3 — — —
PG[13] |PCR[109]| AFO GPIO[109] SIuL /O | M |Tristate| — 91 115
AF1 EOUC[27] eMIOS_0 | /0
AF2 SCK_4 DSPI_4 /0
AF3 — — —
PG[14] |PCR[110]| AFO GPIO[110] SIuL /0 S |Tristate| — 110 | 134
AF1 E1UCI0] eMIOS_1 /0
AF2 — — —
AF3 — — —
PG[15] |PCR[111]| AFO GPIO[111] SIUL /O | M |Tristate| — 111 | 135
AF1 E1UCI[1] eMIOS_1 /0
AF2 — — —
AF3 — — —
Port H
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K isaconstant for the particular part, which may be determined from Equation 3 by measuring Py, (at equilibrium)
for aknown T,_Using this value of K, the values of Py and T ; may be obtained by solving equations 1 and 2
iteratively for any value of Tx.

3.6 I/O pad electrical characteristics

3.6.1 I/0 pad types

The device provides four main /O pad types depending on the associated alternate functions:

»  Slow pads — are the most common pads, providing a good compromise between transition time and low
electromagnetic emission.

*  Medium pads— provide transition fast enough for the serial communication channels with controlled current to
reduce el ectromagnetic emission.

e Fast pads — provide maximum speed. These are used for improved debugging capability.

* Input only pads— are associated with ADC channels and 32 kHz low power external crystal oscillator providing low
input leakage.

Medium and Fast pads can use slow configuration to reduce electromagnetic emission, at the cost of reducing AC performance.

3.6.2 I/0 input DC characteristics

Table 12 provides input DC electrical characteristics as described in Figure 5.

Vi I |
A
L S T T [- - -
R - e T e N Foooooo
| EVHYS
| SoNY- .
ViL f--- - - - [ s - F---
| | »
| | »
| |
PDIx =1 o | |
(GPDI register of SIUL)
PDIx = ‘0’ >

Figure 5. I/0 input DC electrical characteristics definition
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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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Table 31. ESD absolute maximum ratings'-?

Symbol Ratings Conditions Class Max value® | Unit
VEesp(Hewm) | Electrostatic discharge voltage | Tp =25 °C H1C 2000 \
(Human Body Model) conforming to AEC-Q100-002
Vespvm) |Electrostatic discharge voltage [Ty =25 °C M2 200
(Machine Model) conforming to AEC-Q100-003
VEesp(cpwm) |Electrostatic discharge voltage [T =25 °C C3A 500
(Charged Device Model) conforming to AEC-Q100-011
750 (corners)

T All ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated

Circuits.

A device will be defined as a failure if after exposure to ESD pulses the device no longer meets the device

specification requirements. Complete DC parametric and functional testing shall be performed per applicable
device specification at room temperature followed by hot temperature, unless specified otherwise in the device
specification.

3.11.3.2

» A current injection is applied to each input, output and configurable I/O pin.

Static latch-up (LU)

Two complementary static tests are required on six parts to assess the latch-up performance:
» A supply overvoltage is applied to each power supply pin.

Data based on characterization results, not tested in production

These tests are compliant with the EIA/JESD 78 IC latch-up standard.
Table 32. Latch-up results

Symbol

Parameter

Conditions

Class

LU Static latch-up class

To=125°C

conforming to JESD 78

Il level A

3.12 Fast external crystal oscillator (4 to 16 MHz) electrical
characteristics

The device provides an oscillator/resonator driver. Figure 12 describes a simple model of the internal oscillator driver and
provides an example of a connection for an oscillator or aresonator.

Table 33 provides the parameter description of 4 MHz to 16 MHz crystals used for the design simulations.
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Figure 16. Slow external crystal oscillator (32 kHz) electrical characteristics

Table 36. Slow external crystal oscillator (32 kHz) electrical characteristics

Value
Symbol c Parameter Conditions’ Unit
Min Typ Max
fsxosc | SR|—|Slow external crystal oscillator — 32 32.768 40 kHz
frequency
Vsxosc |CC| T |Oscillation amplitude — — 21 — \'%
Isxosceias |CC| T |Oscillation bias current — 25 pA
Isxosc |CC| T |Slow external crystal oscillator — — — 8 pA
consumption
Tsxoscsu |CC| T |Slow external crystal oscillator — — — 22 s
start-up time

' Vpp=3.3V£10%/5.0V + 10%, Ty = —40 to 125 °C, unless otherwise specified
2 Start-up time has been measured with EPSON TOYOCOM MC306 crystal. Variation may be seen with other crystal.

3.14 FMPLL electrical characteristics

The device provides a frequency modulated phase locked loop (FMPLL) module to generate afast system clock from the
FXOSC or FIRC sources.

Table 37. FMPLL electrical characteristics

Value
Symbol |C Parameter Conditions’ Unit
Min Typ Max
feLun | SR|—|FMPLL reference clock? — 4 — 64 |MHz
Ap N |SR|—|FMPLL reference clock duty — 40 — 60 %
cycle?

MPC5606BK Microcontroller Data Sheet, Rev. 5
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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: Cg being
substantially a switched capacitance, with afrequency equal to the conversion rate of the ADC, it can be seen as aresistive path
to ground. For instance, assuming a conversion rate of 1 MHz, with Cg equal to 3 pF, aresistance of 330 k€2 is obtained (Rgq
=1/ (fc x Cg), wherefc represents the conversion rate at the considered channel). To minimize the error induced by the voltage
partitioning between this resistance (sampled voltage on Cg) and the sum of Rg+ R + R + Rgy + Rpp. the external circuit
must be designed to respect the Equation 4:

Eqgn. 4

v e RsTRE*TR *Rew *Rap 1

LSB
A
REQ 2

Equation 4 generates a constraint for external network design, in particular on resistive path. Internal switch resistances (Rgyy
and Rap) can be neglected with respect to external resistances.

EXTERNAL CIRCUIT INTERNAL CIRCUIT SCHEME
Channel Sampllng
Source Filter Current Limiter Selecilon

1 1 1 1

I Rs 1 ,i| o ,L| B |

1 11 — o — T LEd —3

1 11 1 1

I Va 1 Ck 1" ! Cpq Cp2 Cs

1 1 1 1

1 1 1 1

1 = 1 = 11 1 = = = =

| L O e A - - - - - o

Rs  Source Impedance

R Filter Resistance

Cg  Filter Capacitance

R_  Current Limiter Resistance

Rswi Channel Selection Switch Impedance

Rap Sampling Switch Impedance

Cp  Pin Capacitance (two contributions, Cp; and Cpy,)
Cs Sampling Capacitance

Figure 18. Input equivalent circuit (precise channels)
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3.17.3 ADC electrical characteristics

Table 40. ADC input leakage current

Value
Symbol (C Parameter Conditions Unit
Min Typ | Max
I .kg|CC|C| Input leakage current | Ty = —40 °C |No current injection on adjacent pin | — 1 — nA
C| Tp=25°C — 1 —
D| Tp = 85°C 3 | 100
C| Ty =105°C — [ 8 | 200
P| Ta=125°C — 45 | 400
Table 41. ADC_0 conversion characteristics (10-bit ADC_0)
Value
Symbol |C Parameter Conditions’ Unit
Min Typ Max
Vss_apco |SR|—|Voltage on VSS_HV_ADCO — -0.1 — 0.1 \
(ADC_O reference) pin with
respect to ground (Vgg)?
VDD_ADCO SR|— Voltage on VDD_HV_ADC pln _— VDD -0.1 —_— VDD +0.1 \Y
(ADC reference) with respect
to ground (Vgs)
Vamnx  |SR|—|Analog input voltage® — Vss apco | — |Vpb_apco| V
-0.1 +0.1
lapcopwd [SR|—|ADC_0 consumption in power — — — 50 pA
down mode
lapcorun |SR|—|ADC_0 consumption in — — — 5 mA
running mode
fanco |SR|—|ADC_0 analog frequency — 6 — | 32+ 4% |[MHz
Apapco_sys|SR|—|ADC_0 digital clock duty cycle ADCLKSEL = 14 45 — 55 %
(ing_clk)
tapco_pu |[SR|—|ADC_0 power up delay — — — 1.5 ps
tapco_s |CC| T [Sample time® fapc = 32 MHz, 0.5 — us
ADCO_conf_sample_input = 17
fADC =6 MHZ, — — 42
INPSAMP = 255
tapco ¢ |CC| P [Conversion time® fanc = 32 MHz, 0625 | — — us
ADC_conf_comp =2
Cs CC| D |ADC_0 input sampling — — — 3 pF
capacitance
Cpq CC| D |ADC_0 input pin capacitance 1 — — — 3 pF
Cps |CC|D|ADC_0 input pin capacitance 2 — — — 1 pF
Cpz |CC|D|ADC_0 input pin capacitance 3 — — — 1 pF

MPC5606BK Microcontroller Data Sheet, Rev. 5

NXP Semiconductors

71



Table 41. ADC_0 conversion characteristics (10-bit ADC_0) (continued)

Value
Symbol C Parameter Conditions’ Unit
Min Typ Max
Rswi |CC|D |Internal resistance of analog — — — 3 kQ
source
Rsw2 |CC| D |Internal resistance of analog — — — 2 kQ
source
Rap |CC|D |Internal resistance of analog — — — 2 kQ
source
ling SR|—/|Input current Injection Current injection |Vpp = -5 — 5 mA
onone ADC_0 [3.3V +10%
input, different
from the \5/[())DV=+ 10% - - 5
convertedone [ ' T 077
IINL1 |CC| T |Absolute value for integral No overload — 0.5 1.5 LSB
nonlinearity
IDNL | |CC| T |Absolute differential No overload — 0.5 1.0 LSB
nonlinearity
I|OFS | |CC|T |Absolute offset error — — 0.5 — LSB
| GNE | |CC| T |Absolute gain error — — 0.6 — LSB
TUEP |CC| P |Total unadjusted error” for Without current injection —2 0.6 2 LSB
T |precise channels, input only With current injection -3 — 3
pins
TUEX |CC| T |Total unadjusted error” for Without current injection -3 1 3 LSB
?extended channel With current injection -4 4

Vpp=38.3V +£10% /5.0 V£ 10%, Tp =—-40 to 125 °C, unless otherwise specified.

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

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

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

During the 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 tpopcg s. After the
end of the sample time tapcg s, changes of the analog input voltage have no effect on the conversion result. Values
for the sample clock tapco s depend on programming.

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

Total Unadjusted Error: The maximum error that occurs without adjusting Offset and Gain errors. This error is a
combination of Offset, Gain and Integral Linearity errors.
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Figure 24. DSPI classic SPI timing — master, CPHA = 1
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Figure 25. DSPI classic SPI timing — slave, CPHA =0
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NOTES:

1. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE
PROTRUSION IS 0.25MM PER SIDE. DIMENSIONS D1 AND E1 DO INCLUDE
MOLD MISMATCH AND ARE DETERMINED AT DATUM PLANE DATUM H.

2. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. DAMBAR PROTRUSION.
ALLOWABLE DAMBAR PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO
EXCEED THE MAXIMUM b DIMENSION BY MORE THEN 0.08MM.
DAMBAR CAN NOT BE LOCATED ON THE LOWER RADIUS OR THE FOOT. MINIMUM
BETWEEN PROTRUSION AND AN ADJACENT LEAD IS 0.07MM FOR 0.4MM AND 0.5MM
PITCH PACKAGES.

DIM MIN  NOM  MAX DIM MIN  NOM  MAX DIM MIN  NOM  MAX
A — 1.6 L1 1 REF
Al 0.05 0.15 R1 0.08 —
A2 1.35 1.4 1.45 R2 0.08 0.2
b 017 022 0.27 s 0.2 REF
b1 017 02 0.23 8 o 35 7
c 0.09 0.2 81 o —
el 0.09 0.16 62 1t 120 13
D 26 BSC 03 112 13
D1 24 BSC
0.5 BSC
E 26 BSC
EL1 0.45 24Oisc 075 UNIT A REFERANCE DOCUMENT
MM ASME Y14.5M 64—06—280—1392

Figure 35. 176 LQFP package mechanical drawing (Part 3 of 3)
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Revision history

Table 46. Revision history

Revision Date Description of changes
1 22 Apr 2011 |Initial release.
2 15 May 2013 |Changed device number to MPC5606BK.

In Table 2 (Functional port pins), updated PA[11] AF2, PD[13] AF2, and PH[11] AF3 I/O
direction to “l/O”.

In Table 3 (Pad types), corrected “Fast” in the “S” row to “Slow.”

In Table 5 (PAD3V5YV field description), updated footnote 2.

In Table 6 (OSCILLATOR_MARGIN field description), updated footnote 2.

Inserted Section 3.2.3, NVUSRO[WATCHDOG_EN] field description.

In Table 8 (Absolute maximum ratings), Table 9 (Recommended operating conditions (3.3 V)),
and Table 10 (Recommended operating conditions (5.0 V)), corrected the parameter
description for Vpp apc to “Voltage on VDD_HV_ADCO, VDD_HV_ADC1 (ADC reference)
with respect to ground (Vgg)”

In Section 3.6.1, I/0 pad types bullet item, removed Nexus reference.

In Table 12 (I/O input DC electrical characteristics), added specifications for 85 °C.

In Table 13 (I/O pull-up/pull-down DC electrical characteristics), Table 14 (SLOW configuration
output buffer electrical characteristics), Table 15 (MEDIUM configuration output buffer
electrical characteristics), and Table 16 (FAST configuration output buffer electrical
characteristics), changed sentence in footnote 2 to “All pads but RESET are configured in
input or in high impedance state”

In Table 15 (MEDIUM configuration output buffer electrical characteristics), for Vg, changed
IOH to |o|_.

Updated Table 20 (I/O weight).

In Table 21 (Reset electrical characteristics) changed sentence in footnote 4 to “All pads but
RESET are configured in input or in high impedance state.”

in Table 22 (Voltage regulator electrical characteristics), corrected the maximum value for
Ipp gy in Table 22 (Voltage regulator electrical characteristics) to 300 mA.

In Table 23 (Low voltage monitor electrical characteristics), changed Vpogryp classification tag
from “P” (Production testing guaranteed) to “D” (Design simulation). Changed V ypnHv3gH
classification tag from “P” (Production testing guaranteed) to “T” (Design characterization).

In Table 23 (Low voltage monitor electrical characteristics), changed V ypnvaL, VivbHvasL
minimums from 2.7 V to 2.6 V.
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Table 46. Revision history (continued)

Revision

Date

Description of changes

2
(cont.)

15 May 2013

In Table 24 (Electrical characteristics in different application modes),
— Changed IDDMAX Typ to 81 mA and IDDMAX Typ to 130 mA.
— Changed Ippgyn Typ for fCPU = 32 MHz to 40 mA.
— Changed Ippgryn Typ for fCPU = 48 MHz to 54 mA. Added Ippgyn Max of 96 mA.
— Changed Ippgyn Typ for fCPU = 64 MHz to 67 mA. Added Ippryn Max of 120 mA.
— Changed IDDHALT at TA =25°C Typ to 10 mA and lDDHALT Max to 15 mA.
— Changed IpppaLt at Ta = 125 °C Typ to 15 mA and Ipppa T Max to 28 mA.
— Changed Ippstop Ta temperature from —40 °C to 25 °C.
— Changed IppsTop at Ta =25 °C Typ to 130 pA and IppsTop Max to 500 pA.
— Changed IppgTop at Ta = 55 °C Typ to 180 pA.
— Changed IppsTop at Ta = 85 °C Typ to 1 mA and Ippgtop Max to 5 mA.
— Changed IDDSTOP at TA =105°C Typ to 3 mA and IDDSTOP Max to 9 mA.
— Changed IppsTop at Tpo = 125 °C Typ to 5 mA and Ippstop Max to 14 mA.
— Changed Ippstpgy2 at Tp =25 °C Typ to 17 pA and Max to 80 pA.
— Changed IppsTpgy2 at Ta = 55 °C Typ to 30 pA.
— Changed IppsTpgy2 at Ta = 85 °C Typ to 100 pA.
— Changed IppsTppy2 at Ta = 105 °C Typ to 280 pA and Max to 950 pA.
— Changed IppsTpey2 @t Ta = 125 °C Typ to 460 pA and Max to 1700 pA.
— Changed the parameter classification for Ippstanpey2 (Ta = 125 °C)
— Changed Ippstpgy1 at Ta =25 °C Typ to 12 pA and Max to 50 pA.
— Changed IDDSTDBY1 at TA =55°C Typ to 24 pA.
— Changed IppsTpgy1 @t Ta = 85 °C Typ to 48 pA.
— Changed IppsTppy1 at Ta = 105 °C Typ to 150 pA and Max to 500 pA.
— Changed IDDSTDBY1 at TA =125°C Typ to 260 pA.
— Changed the third sentence of Footnote 3 to begin with “The given value is thought to be
a worst case value (64 MHz at 125 °C) with all peripherals running.”
— Removed footnotes 8 and 9 regarding Ippyact @and IppsTtop
— Corrected “C” characteristics to reflect testing status.
In Section 3.10, Flash memory electrical characteristics, removed the "FLASH_BIU settings
vs. frequency of operation” table.
In Table 28 (Flash power supply DC electrical characteristics), corrected Footnote 2 to specify
125 °C.
In Section 3.14, FMPLL electrical characteristics, changed the text “the main oscillator driver”
to “the FXOSC or FIRC sources.”
In Table 40 (ADC input leakage current), added specifications for 85 °C.
In Table 44 (DSPI characteristics), added tgck specifications for MTFE=1.
In Table 44 (DSPI characteristics), updated specifications 7 and 8 to 13 ns, all DSPIs.
in ADC section, corrected Equation 11.
In Figure 41 (Commercial product code structure), added “Note: Not all options are available
on all devices.”
Removed Section 6, Abbreviations.

11 Sep 2013

Updated the temperature in table note 2 in Table 1 (MPC5606BK family comparison) from 105
°C to 125 °C.

25 Nov2015

Updated the Max value current for |spcorun from 40 mA to 5 mA in Table 41 (ADC_O conversion
characteristics (10-bit ADC_0)).

7 Nov 2017

In Table 9 (Recommended operating conditions (3.3 V)) added Min value for TVpp

In Table 10 (Recommended operating conditions (5.0 V)) added Min value for TVpp,

In Table 44 (DSPI characteristics) changed the for DSPI 2 and 4, in MTFE=1 mode from 125
to 145.
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