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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
- 5 | & | ©© | LQFP | LQFP | LQFP
PB[13] | PCR[29] | AFO GPIO[29] SIUL /o | J |Tristate| 63 85 | 103
AF1 EOUCI5] eMIOS_0 | 1/0
AF2 — — —
AF3 CS2_0 DSPI_0 O
— ADCO_X[1] ADC_0 |
PB[14] | PCR[30] AFO GPIO[30] SIUL I/0 J |Tristate| 65 87 105
AF1 EOUCI6] eMIOS_0 I/0
AF2 — — —
AF3 CS3_0 DSPI_0 O
— ADCO_X[2] ADC_0 |
PB[15] | PCR[31] AFO GPIO[31] SIUL I/0 J |Tristate| 67 89 107
AF1 EOUC[7] eMIOS_0 I/0
AF2 — — —
AF3 CS4_0 DSPI_0 o}
— ADCO_X[3] ADC_0 |
Port C
PCI0]® | PCR[32] AFO GPIO[32] SIUL I/0 M | Input, 87 126 154
AF1 — — — weak
AF2 DI JTAGC | pull-up
AF3 — — —
PC[1]® | PCR[33] AFO GPIO[33] SIUL I/0 FO |Tristate| 82 121 149
AF1 — — —
AF2 TDO JTAGC o}
AF3 — — —
PC[2] | PCR[34]| AFO GPIO[34] SIUL /o | M |Tistate| 78 | 117 | 145
AF1 SCK_1 DSPI_1 I/0
AF2 CAN4TX FlexCAN_4 O
AF3 DEBUGI[0] SSCM O
— EIRQ[5] SIuL |
PC[3] | PCR[35]| AFO GPIO[35] SIUL /O | S |Tistate| 77 | 116 | 144
AF1 CS0_1 DSPI_1 I/0
AF2 MA[O] ADC_0 o)
AF3 DEBUG[1] SSCM O
— EIRQ[6] SIuL |
— CAN1RX FlexCAN_1 |
— CAN4RX FlexCAN_4 |
PC[4] | PCR[36] | AFO GPIO[36] SIUL /0 | M |Tristate| 92 | 131 | 159
AF1 E1UC[31] eMIOS_1 | 1/0
AF2 — — —
AF3 DEBUG[2] SSCM O
— EIRQ[18] SIuL |
— SIN_1 DSPI_1 |
— CAN3RX FlexCAN_3 |
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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
PD[13] | PCR[61] | AFO GPIO[61] SIUL /o | J |Tristate| 62 84 | 102
AF1 CS0_1 DSPI_1 I/0
AF2 EOUCI[25] eMIOS_0 I/0
AF3 — — —
— ADCO_SJ[5] ADC_0 |
PD[14] | PCR[62] | AFO GPIO[62] SIUL /O | J |Tristate| 64 86 | 104
AF1 CS1_1 DSPI_1 (0]
AF2 EOUC[26] eMIOS_0 | 1/0
AF3 — — —
— ADCO_S[6] ADC_0 |
PD[15] | PCRI[63] AFO GPIO[63] SIUL I/0 J |Tristate| 66 88 106
AF1 CS2_1 DSPI_1 (0]
AF2 EOUC[27] eMIOS_0 I/0
AF3 — — —
— ADCO_S[7] ADC_0 |
Port E
PE[0] | PCR[64] | AFO GPIO[64] SIUL /O | S |Tristate| 6 10 18
AF1 EOUC[16] eMIOS_0 | 1/0
AF2 — — —
AF3 — — —
— WKUP[6]* WKUP |
— CAN5RX FlexCAN_5 |
PE[1] | PCR[65] | AFO GPIO[65] SIUL /O | M |Tristate| 8 12 20
AF1 EOUC[17] eMIOS_0 | 1/0
AF2 CAN5TX FlexCAN_5 (0]
AF3 — — —
PE[2] | PCRI[66] AFO GPIO[66] SIUL I/0 M |Tristate| 89 128 156
AF1 EOUC[18] eMIOS_0 I/0
AF2 — — —
AF3 — — —
— EIRQ[21] SIUL [
— SIN_1 DSPI_1 |
PE[3] | PCRI[67] AFO GPIO[67] SIUL I/O M |Tristate| 90 129 157
AF1 EOUC[19] eMIOS_0 I/0
AF2 SOUT _1 DSPI_1 (0]
AF3 — — —
PE[4] | PCR[68] | AFO GPIO[68] SIUL /O | M |Tristate| 93 | 132 | 160
AF1 EOUC[20] eMIOS 0 | /0
AF2 SCK_1 DSPI_1 I/O
AF3 — — —
— EIRQ[9] SIuL |
PE[5] | PCR[69] | AFO GPIO[69] SIUL /O | M |Tristate| 94 | 133 | 161
AF1 EOUC[21] eMIOS_0 | 1/0
AF2 CS0_1 DSPI_1 I/0
AF3 MA[2] ADC_0 0
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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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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)

Supply segment

176 LQFP

144 LQFP

100 LQFP

Pad

176 LQFP

144/100 LQFP

Weight 5V

Weight 3.3V

Weight 5 V

Weight 3.3 V

SRC2=0|SRC =1

SRC=0

SRC =1

SRC=0|SRC =1

SRC=0

SRC =1

3

2

2

PB[9]

1% —

1%

1% —

1%

PBI8]

1% —

1%

1% —

1%

PB[10]

5% —

6%

6% —

7%

PF[0]

5% —

6%

6% —

8%

PF[1]

5% —

6%

7% —

8%

PF[2]

6% —

7%

7% —

9%

PF[3]

6% —

7%

8% —

9%

PF[4]

6% —

7%

8% —

10%

PF[5]

6% —

7%

9% —

10%

PF[6]

6% —

7%

9% —

11%

PF[7]

6% —

7%

9% —

11%

PJ[3]

6% —

7%

PJ2]

6% —

7%

PJ[1]

6% —

7%

PJ[O]

6% —

7%

PI[15]

6% —

7%

PI[14]

6% —

7%

PD[0]

1% —

1%

1% —

1%

PD[1]

1% —

1%

1% —

1%

PD[2]

1% —

1%

1% —

1%

PD[3]

1% —

1%

1% —

1%

PD[4]

1% —

1%

1% —

1%

PD[5]

1% —

1%

1% —

1%

PD[6]

1% —

1%

1% —

2%

PD[7]

1% —

1%

1% —

2%
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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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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.

Actual hardware programming times. This does not include software overhead.

Table 26. Flash module life

Value
Symbol C Parameter Conditions Unit
Min Typ Max

P/E CC | C |Number of program/erase — 100000 — — cycles
cycles per block for 16 KB
blocks over the operating
temperature range (T )

P/E CC | C |Number of program/erase — 10000 | 100000 — cycles
cycles per block for 32 KB
blocks over the operating
temperature range (T )

P/E CC | C |Number of program/erase — 1000 100000 — cycles
cycles per block for 128 KB
blocks over the operating
temperature range (T )

Retention | CC | C |Minimum data retention at 85 |Blocks with 20 — — years
°C average ambient 0-1,000 P/E cycles
temperature'

Blocks with 10 — — years
1,001-10,000 P/E
cycles

Blocks with 5 — — years
10,001-100,000 P/E
cycles

T Ambient temperature averaged over duration of application, not to exceed recommended product operating
temperature range.

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 27. Flash read access timing

Symbol C Parameter Conditions’ Max Unit
fREAD CC | P |Maximum frequency for Flash reading 2 wait states 64 MHz
C 1 wait state 40
c| 0 wait states 20

' Vpp=38.3V£10%/5.0V + 10%, T = —40 to 125 °C, unless otherwise specified.

3.10.2 Flash power supply DC characteristics

Table 28 shows the power supply DC characteristics on external supply.
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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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Table 34. Fast external crystal oscillator (4 to 16 MHz) electrical characteristics (continued)

Value
Symbol C Parameter Conditions’ Unit
Min Typ Max
Texoscsu |CC| T |Fast external crystal fosc = 4 MHz, — — 6 ms
oscillator start-up time OSCILLATOR_MARGIN =0
fOSC =16 MHZ, — — 1.8
OSCILLATOR_MARGIN =1
ViH SR| P |Input high level CMOS  |Oscillator bypass mode 0.65Vpp — Vpp+04| V
(Schmitt Trigger)
Vi SR| P |Input low level CMOS Oscillator bypass mode -0.4 — 0.35Vpp | V
(Schmitt Trigger)

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

2 Stated values take into account only analog module consumption but not the digital contributor (clock tree and
enabled peripherals).

3.13 Slow external crystal oscillator (32 kHz) electrical characteristics

The device provides alow power oscillator/resonator driver.

0SC32K_EXTAL [ |—| [ 0SC32K_EXTAL
ci

Rp

A

Crystal

Resonator

0SC32K_XTAL [ |—| [ OSC32K_XTAL [
c2

DEVICE DEVICE

- 1 I

Figure 14. Crystal oscillator and resonator connection scheme

NOTE
OSC32K_XTAL/OSC32K_EXTAL must not be directly used to drive external circuits.
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c1 Crystal co - Cm Rm L,
— — — o] e
Figure 15. Equivalent circuit of a quartz crystal
Table 35. Crystal motional characteristics’
Value
Symbol Parameter Conditions Unit
Min Typ Max
Ly, |Motional inductance — — [11.796| — KH
Cn |Motional capacitance — — 2 — fF
C1/C2 |Load capacitance at OSC32K_XTAL and — 18 — 28 pF
OSC32K_EXTAL with respect to ground?
Rm®  |Motional resistance AC coupled at CO =2.85 pF* | — — 65 | kQ
AC coupled at CO = 4.9 pF* — — 50
AC coupled at CO = 7.0 pF* — — 35
AC coupled at CO = 9.0 pF* — — 30

N =

A

The crystal used is Epson Toyocom MC306.

This is the recommended range of load capacitance at OSC32K_XTAL and OSC32K_EXTAL with respect to

ground. It includes all the parasitics due to board traces, crystal and package.

Maximum ESR (R,,) of the crystal is 50 kQ

CO0 Includes a parasitic capacitance of 2.0 pF between OSC32K_XTAL and OSC32K_EXTAL pins.
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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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Figure 22. ADC_1 characteristic and error definitions

Table 42. ADC_1 conversion characteristics (12-bit ADC_1)

Value
Symbol c Parameter Conditions’ Unit
Min |Typ Max

Vss apct |SR|— [Voltage on VSS_HV_ADCH1 — -0.1 — 0.1 \
(ADC_1 reference) pin with
respect to ground (Vgg)?

VDD_ADC1 SR|— Voltage on VDD_HV_ADC1 pln — VDD -01| — VDD +0.1 \%
(ADC_1 reference) with
respect to ground (Vgg)
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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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3.18 On-chip peripherals

3.18.1 Current consumption
Table 43. On-chip peripherals current consumption1
Value
Symbol C| Parameter Conditions Unit
Typ
Iop_vcan)y |CC|T|CAN Bit rate = |Total (static + dynamic) 8 * fperiph + 85 pA
(FlexCAN) 500 KB/s |consumption:
supply current Bit rate = ¢ FlexCAN in loop-back 8 foyrn + 27
onVop By |joskps |, MOde PP
e XTAL at 8 MHz used as
CAN engine clock
source
* Message sending
period is 580 ps
Iop_Bv(emios) |CC| T |eMIOS supply |Static consumption: 29 * fperiph
current on * eMIOS channel OFF
Vbp_Bv * Global prescaler enabled
Dynamic consumption: 3
¢ |t does not change varying the
frequency (0.003 mA)
Ipb_Bv(sciy CC|T|SCI (LINFlex) |Total (static + dynamic) consumption: 5 " fperiph + 31
supply current | e LIN mode
on Vpp py * Baud rate: 20 KB/s
Ipb_Bv(sPI) CC|T|SPI (DSPI) Ballast static consumption (only 1
supply current |clocked)
V - :
°n Voo_sv Ballast dynamic consumption 16 * foeriph
(continuous communication):
* Baud rate: 2 Mb/s
¢ Transmission every 8 ps
* Frame: 16 bits
Ipp_Bv CC|T|ADC_O/ADC_1 |Vpp = 5.5 V|Ballast static consumption 41 * fperiph pA
(ADC_0/ADC_1) supply current (no conversion)
V .
°on Voo_sv Vpp = 5.5 V|Ballast dynamic 46 * fperiph
consumption (continuous
conversion)
Ipb_Hv apco |CC|T|ADC_O0 supply |Vpp = 5.5 V|Analog static consumption 200
current on (no conversion)
Voo _v_apco Vpp = 5.5 V|Analog dynamic 3 mA
consumption (continuous
conversion)
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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



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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Figure 23. DSPI classic SPI timing — master, CPHA =0
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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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Figure 30. DSPI modified transfer format timing — slave, CPHA = 1

@

PCSS

PCSx

Note: Numbers shown reference Table 44.

Figure 31. DSPI PCS strobe (PCSS) timing

3.18.3 JTAG characteristics
Table 45. JTAG characteristics

Value
No. Symbol Cc Parameter Unit
Min Typ Max
1 ticyc | CC | D |TCK cycle time 64 — — ns
2 trois CC | D |TDI setup time 15 — — ns
3 troiH CC | D |TDI hold time 5 — — ns

MPC5606BK Microcontroller Data Sheet, Rev. 5

NXP Semiconductors

83



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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