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1.4

Block diagram

Figure 1 shows atop-level block diagram of the MPC5606BK .
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ADC Analog-to-Digital Converter LINFlex  Serial Communication Interface (LIN support)
BAM Boot Assist Module MC_CGM Clock Generation Module
FlexCAN Controller Area Network MC_ME  Mode Entry Module
CFlash Code flash memory MPU Memory Protection Unit
CMU Clock Monitor Unit NMI Non-Maskable Interrupt
CTU Cross Triggering Unit MC_PCU Power Control Unit
DFlash Data flash memory MC_RGM Reset Generation Module
DSPI Deserial Serial Peripheral Interface PIT Periodic Interrupt Timer
eDMA Enhanced Direct Memory Access RTC Real-Time Clock
eMIOS Enhanced Modular Input Output System SIUL System Integration Unit Lite
FMPLL Frequency-Modulated Phase-Locked Loop SRAM Static Random-Access Memory
1’c Inter-integrated Circuit Bus SSCM System Status Configuration Module
IMUX Internal Multiplexer ST™M System Timer Module
INTC Interrupt Controller SWT Software Watchdog Timer
JTAG JTAG controller WKPU Wakeup Unit

Figure 1. MPC5606BK block diagram
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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
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 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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3.2.3

NVUSRO[WATCHDOG_EN] field description
The watchdog enable/disable configuration after reset is dependent on the WATCHDOG _EN bit value.

Table 7 shows how NVUSRO[WATCHDOG_EN] controls the device configuration.
Table 7. WATCHDOG_EN field description1

Value?

Description

0

Disable after reset

1

Enable after reset

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.

3.3  Absolute maximum ratings
Table 8. Absolute maximum ratings
Value
Symbol Parameter Conditions Unit
Min Max
Vss SR|Digital ground on VSS_HV pins — 0 0 \Y
Vpp SR |Voltage on VDD_HYV pins with respect to — -0.3 6.0
ground (Vgs)
Vss v |SR|Voltage on VSS_LV (low voltage digital supply) — Vgg—0.1|Vgg+0.1| V
pins with respect to ground (Vgs)
Vpp v | SR |Voltage on VDD_BV pin (regulator supply) with — -0.3 6.0 \
respect to ground (Vss) Relative to Vpp 03 |Vpp+0.3
Vss apc |SR|Voltage on VSS_HV_ADCO, VSS_HV_ADCH1 — Vgg—0.1|Vgg+0.1| V
(ADC reference) pin with respect to ground
(Vss)
Vpp_apc | SR |Voltage on VDD_HV_ADCO, VDD_HV_ADCH — —0.3 6.0 \'%
(ADC reference) with respect to ground (Vgg) Relative to Vpp Vop—03|Vpp + 0.3
ViN SR |Voltage on any GPIO pin with respect to — -0.3 6.0 \
ground (Vss) Relative to Vpp — |Vpp+03
Iinopap | SR |Injected input current on any pin during — -10 10 mA
overload condition
Ingsum | SR|Absolute sum of all injected input currents — -50 50
during overload condition
lavaseg | SR |Sum of all the static I/O current within a supply [Vpp=5.0 V £+ 10%, — 70 mA
segment PAD3V5V =0
VDD =33Vt 100/0, — 64
PAD3V5V =1
Tstorage | SR |Storage temperature — -55 150 °C
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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 10. Recommended operating conditions (5.0 V) (continued)

Value
Symbol Parameter Conditions Unit
Min Max
VDD_AD05 SR | Voltage on VDD_HV_ADCO, VDD_HV_ADCA1 — 45 55 \
(ADC reference) with respect to ground (Vgg) Voltage drop2 30 55

Relative to VDD VDD -0.1 VDD + 0.1

VN SR | Voltage on any GPIO pin with respect to ground — Vgg— 0.1 — \Y
(Vss) Relative to Vpp — | Vpp+0.1
ingpap | SR |Injected input current on any pin during overload — -5 5 mA
condition
IIngsum | SR |Absolute sum of all injected input currents during — -50 50
overload condition
TVpop | SR|Vpp slope to ensure correct power up® — 3.07 0.25 V/ps | V/s
Ta c-Grade | SR |Ambient temperature under bias fcpy < 64 MHz8 -40 85 °C
Part
T, c-Grade | SR [Junction temperature under bias — —40 110
Part
Ta v.Grade | SR |Ambient temperature under bias fcpuy < 64 MHZ8 -40 105
Part
Ty v.Grade | SR [Junction temperature under bias — -40 130
Part
Ta M-Grade | SR |Ambient temperature under bias fopy < 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.

Full device operation is guaranteed by design when the voltage drops below 4.5 V down to 3.0 V. However, certain
analog electrical characteristics will not be guaranteed to stay within the stated limits.

8 330 nF capacitance needs to be provided between each Vpp_1v/Vss_Lv supply pair.

470 nF capacitance needs to be provided between Vpp gy and the nearest Vgg |y (higher value may be needed
depending on external regulator characteristics). While the supply voltage ramps up, the slope on Vpp gy should
be less than 0.9Vpp py in order to ensure the device does not enter regulator bypass mode.

5 100 nF capacitance needs to be provided between Vbp_apc/Vss_abc pair.
6 Guaranteed by device validation. Please refer to Section 3.5.1, External ballast resistor recommendations for

minimum Vpp slope to be guaranteed to ensure correct power up in case of external resistor usage.

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.

NOTE
RAM dataretention is guaranteed with Vpp |y not below 1.08 V.
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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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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 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
2 1 — PG[9] 9% — 10% — 9% — 10% —
— PG[8] 9% — 11% — 9% — 11% —
1 PC[11] 9% — 11% — 9% — 11% —
PCI[10] 9% 13% 1% 12% 9% 13% 1% 12%
— PG[7] 9% — 1% — 9% — 1% —
— PG[6] 10% 14% 11% 12% 10% 14% 11% 12%
1 PB[0] 10% 14% 12% 12% 10% 14% 12% 12%
PB[1] 10% — 12% — 10% — 12% —
= PF[9] 10% — 12% — 10% — 12% —
— PF[8] 10% 14% 12% 13% 10% 14% 12% 13%
— PF[12]| 10% 15% 12% 13% 10% 15% 12% 13%
1 PCI6] 10% — 12% — 10% — 12% —
PCI[7] 10% — 12% — 10% — 12% —
— PF[10] 10% 14% 11% 12% 10% 14% 11% 12%
= PF[11] 9% — 11% — 9% — 11% —
1 PA[15] 8% 12% 10% 10% 8% 12% 10% 10%
— PF[13] 8% — 10% — 8% — 10% —
1 PA[14] 8% 11% 9% 10% 8% 1% 9% 10%
PA[4] 7% — 9% — 7% — 9% —
PA[13] 7% 10% 8% 9% 7% 10% 8% 9%
PA[12] 7% — 8% — 7% — 8% —
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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 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
5 3 — PF[15] 4% — 4% — 4% — 4% —
— PF[14] 4% 6% 5% 5% 4% 6% 5% 5%
— PE[13] 4% — 5% — 4% — 5% —
3 PA[7] 5% — 6% — 5% — 6% —
PA[8] 5% — 6% — 5% — 6% —
PA[9] 6% — 7% — 6% — 7% —
PA[10] 6% — 8% — 6% — 8% —
PA[11] 8% — 9% — 8% — 9% —
PE[12] 8% — 9% — 8% — 9% —
— PG[14] 8% — 9% — 8% — 9% —
— PG[15] 8% 1% 9% 10% 8% 1% 9% 10%
— PE[14] 8% — 9% — 8% — 9% —
— PE[15] 8% 11% 9% 10% 8% 1% 9% 10%
— PG[10] 8% — 9% — 8% — 9% —
— PG[11] 7% 1% 9% 9% 7% 1% 9% 9%
— — PH[11] 7% 10% 9% 9% — — — —
— — PH[12] 7% 10% 8% 9% — — — —
— — PI[5] 7% — 8% — — — — —
— — PI[4] 7% — 8% — — — — —
3 3 PCI3] 6% — 8% — 6% — 8% —
PCI[2] 6% 8% 7% 7% 6% 8% 7% 7%
PA[5] 6% 8% 7% 7% 6% 8% 7% 7%
PA[6] 5% — 6% — 5% — 6% —
PHI[10] 5% 7% 6% 6% 5% 7% 6% 6%
PCI[1] 5% 19% 5% 13% 5% 19% 5% 13%
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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
VRESET o
A | hw_rst
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|
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|
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filtered by |filter d by | filtered by |unknown resel K
hysteresis ' lowpass filter | lowpass filter state | device under hardware reset
| I« Lah] > < >
WeRsT — |
-« ple————>
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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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3.8 Power management electrical characteristics

3.8.1 Voltage regulator electrical characteristics

The device implements an internal voltage regulator to generate the low voltage core supply Vpp v from the high voltage
ballast supply Vpp gy Theregulator itself is supplied by the common 1/0O supply Vpp. The following supplies are involved:

» HV: High voltage external power supply for voltage regulator module. This must be provided externally through Vpp
power pin.

BV:Highvoltageexternal power supply for internal ballast module. Thismust be provided externally through Vpp gy
power pin. Voltage values should be aligned with Vpp.

» LV:Low voltage internal power supply for core, FMPLL and Flash digital logic. Thisis generated by the internal
voltage regulator but provided outside to connect stability capacitor. It isfurther split into four main domainsto ensure
noise isolation between critical LV modules within the device:

— LV_COR: Low voltage supply for the core. It isa so used to provide supply for FMPLL through double bonding.

— LV_CFLA: Low voltage supply for code Flash module. It is supplied with dedicated ballast and shorted to
LV_COR through double bonding.

— LV_DFLA: Low voltage supply for data Flash module. It is supplied with dedicated ballast and shorted to
LV_COR through double bonding.

— LV_PLL: Low voltage supply for FMPLL. It is shorted to LV_COR through double bonding.

CRregz (LV_COR/LV_CFLA)

o] i Il i

Vss_Lv Vbb_Lv

VRer
] o 1 Voo_sv
V|
0 Voo v DEVICE
GD

V
SS_Lvn [|]7 DEVICE — Vss v Vbp_Lv Vobp

GN—[ ) = Cpgca (supply/IO decoupling)

Creas (LV_COR/LV_PLL

Vbb_sv LJI—

<
—11 g

Lt

Vop_vn

Voltage Regulator

Cpec1 (Ballast decoupling)
Cregt (LV_COR/LV_DFLA)

Figure 8. Voltage regulator capacitance connection

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

NXP Semiconductors 63



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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Figure 30. DSPI modified transfer format timing — slave, CPHA = 1
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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
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Figure 34. 176 LQFP package mechanical drawing (Part 2 of 3)
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