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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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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
PC[5] | PCR[37] | AFO GPIO[37] SIUL /0 | M |Tristate| 91 130 | 158
AF1 SOUT_1 DSPI_1 o)
AF2 CAN3TX FlexCAN_3| O
AF3 DEBUGI3] SSCM o)
— EIRQ[7] SIuL |
PC[6] | PCR[38] | AFO GPIO[38] SIuL /0 S |Tristate| 25 36 44
AF1 LINTTX LINFlex_1 o)
AF2 E1UC[28] eMIOS_1 /0
AF3 DEBUGI4] SSCM 0
PC[7] | PCR[39] | AFO GPIO[39] SIuL /0 S |Tristate| 26 37 45
AF1 — — —
AF2 E1UC[29] eMIOS_1 /0
AF3 DEBUGI5] SSCM 0
— LINTRX LINFlex_1 |
— WKUP[12]* WKUP |
PC[8] | PCR[40] | AFO GPI0[40] SIUL /0 S |Tristate| 99 143 | 175
AF1 LIN2TX LINFlex 2| O
AF2 EOUCI3] eMIOS_ 0 | /O
AF3 DEBUGI6] SSCM o)
PC[9] | PCR[41]| AFO GPIO[41] SIUL /0 S |Tristate| 2 2 2
AF1 — — —
AF2 EOUCI7] eMIOS_0 | /0
AF3 DEBUGI7] SSCM o)
— WKUP[13]* WKUP |
— LIN2RX LINFlex_2 |
PC[10] | PCR[42] | AFO GPIO[42] SIUL /0 | M |Tristate| 22 28 36
AF1 CAN1TX FlexCAN_1| O
AF2 CAN4TX FlexCAN_4| O
AF3 MA[1] ADC_0 0
PC[11] | PCR[43] | AFO GPI0[43] SIuL /0 S |Tristate| 21 27 35
AF1 — — —
AF2 — — —
AF3 MA[2] ADC_0 0
— WKUP[5]* WKUP |
— CAN1RX FlexCAN_1 |
— CAN4RX FlexCAN_4| |
PC[12] | PCR[44] | AFO GPIO[44] SIuL /0 | M |Tristate| 97 141 | 173
AF1 EOUC[12] eMIOS_0 | /0
AF2 — — —
AF3 — — —
— EIRQ[19] SIuL |
— SIN_2 DSPI_2 |
PC[13] | PCR[45] | AFO GPIO[45] SIuL /0 S |Tristate| 98 142 | 174
AF1 EOUC[13] eMIOS_0 | /0
AF2 SOUT_2 DSPI_2 o)
AF3 — — —
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Table 2. Functional port pins (continued)

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

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

Stresses exceeding the recommended absolute maximum ratings may cause permanent
damage to the device. Thisis astressrating only and functional operation of the device at
these or any other conditions above those indicated in the operational sections of this
specification are not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability. During overload conditions (V> Vpp or
VN < Vgg), the voltage on pins with respect to ground (V sg) must not exceed the
recommended values.

3.4 Recommended operating conditions

Table 9. Recommended operating conditions (3.3 V)

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

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

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

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

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

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

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

TVpp SR |Vpp slope to ensure correct power up® — 3.0" |0.25V/us| V/s
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Table 14. SLOW configuration output buffer electrical characteristics

Symbol

C Parameter

Value

Conditions’!
Min

Typ

Max

Unit

CcC

P |Output high level

SLOW configuration

Push Pull

IOH =-2 mA,

VDD =50V =+ 100/0,
PAD3V5V =0
(recommended)

0.8Vpp

lOH =-2mA,
VDD =50V =+ 10%,
PAD3V5V = 12

0.8Vpp

lOH =-1 mA,

VDD =33V 10%,
PAD3V5V = 1
(recommended)

Vpp - 0.8

CC

P [Output low level

SLOW configuration

Push Pull

|o|_ =2 mA,

VDD =50V =+ 10%,
PAD3V5V =0
(recommended)

0.1Vpp

lOL =2 mA,
Vpp =5.0V +10%,
PAD3V5V = 12

0.1Vpp

|O|_= 1 mA,

VDD =33V=zx 100/0,
PAD3V5V = 1
(recommended)

0.5

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

2 The configuration PAD3V5 = 1 when Vpp = 5 V is only a transient configuration during power-up. All pads but
RESET are configured in input or in high impedance state.

Table 15. MEDIUM configuration output buffer electrical characteristics

Value
Symbol (C Parameter Conditions’ Unit
Min Typ| Max
Von | CC | C|Output high level Push Pull |Igy =—-3.8 mA, 0.8Vpp | — — \'%
MEDIUM configuration Vpp=5.0V = 10%, PAD3V5V =0
F lOH =-2 mA, 0'8VDD —_— —_—
Vpp=5.0V = 10%, PAD3V5V =0
(recommended)
C] lop = -1 MA, 08Vpp | — | —
Vpp = 5.0V + 10%, PAD3V5V = 12
E lOH =-1 mA, VDD -08| — —
Vpp = 3.3 V + 10%, PAD3V5V = 1
(recommended)
C| lop = —100 pA, 08Vpp | — | —
Vpp=5.0V = 10%, PAD3V5V =0
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Table 15. MEDIUM configuration output buffer electrical characteristics (continued)

Value
Symbol |C Parameter Conditions’ Unit
Min Typ| Max
VoL |CC|C |Output low level Push Pull {Ig. = 3.8 mA, — — [0.2Vpp| V
MEDIUM configuration Vpp=5.0V = 10%, PAD3V5V =0
P loL =2 A, — | =Toavpp
Vpp=5.0V = 10%, PAD3V5V =0
(recommended)
E IOL= 1 mA, — —_— 0'1VDD
Vpp = 5.0 V + 10%, PAD3V5V = 12
cl loL=1mA, — | =1 o5
Vpp=3.3V +10%, PAD3V5V = 1
(recommended)
Vpp=5.0V +10%, PAD3V5V =0

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

2 The configuration PAD3V5 = 1 when Vpp = 5 V is only a transient configuration during power-up. All pads but
RESET are configured in input or in high impedance state.

Table 16. FAST configuration output buffer electrical characteristics

Value
Symbol [C Parameter Conditions’ Unit
Min Typ Max

Vo |CC|P|Output high level |Push Pull |lgy=-14 mA, 0.8Vpp — — \'
FAST configuration Vpp=5.0V = 10%,
PAD3V5V =0
(recommended)

C IOH =7 mA, O'8VDD —_— —_—
VDD =50V« 10%,
PAD3V5V = 12

C IOH =-11 mA, VDD -0.8 —_ —_
Vpp=3.3V + 10%,
PAD3V5V = 1
(recommended)

VoL |CC|P|Output low level Push Pull |lg, = 14 mA, — — 0.1Vpp \
FAST configuration Vpp=5.0V +10%,
PAD3V5V =0
(recommended)

C IOL =7 mA, — —_— 0.1VDD
VDD =50V« 10%,
PAD3V5V = 12

C loL=11 mA, — — 0.5
Vpp=3.3V +10%,
PAD3V5V =1
(recommended)

' Vpp=3.3V£10%/5.0V + 10%, T = —40 to 125 °C, unless otherwise specified
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2 The configuration PAD3V5 = 1 when Vpp =5 V is only a transient configuration during power-up. All pads but
RESET are configured in input or in high impedance state.

3.6.4 Output pin transition times
Table 17. Output pin transition times
Value
Symbol |C Parameter Conditions’ Unit
Min | Typ | Max
Ty | CC|D |Output transition time output pin?|C, = 25 pF Vpp=5.0V +10%, — | — | 50 ns
T SLOW configuration CL=50pF PAD3V5V =0 — 1 — 100
D] C_ =100 pF — | =125
D C_=25pF Vpp=33V+10%, | — | — | 50
T CL=50pF | DeVeV=T — | —[100
D] C_ =100 pF — | = T125
Ty |CC|D |Output transition time output pin®|C, = 25 pF Vpp=5.0V £ 10%, — | — | 10 ns
j MEDIUM configuration CL=50pF gﬁ?fgg\é:(s)Rc == 20
D C_ =100 pF — | — | 40
D] C_=25pF Vpp=83V+10%, | — | — | 12
i CL=500F | pommsac=1| — | — | %
D C_ =100 pF — | — | 40
Ty |CC|D |Output transition time output pin®|C, = 25 pF Vpp=5.0V £ 10%, — | — | 4 ns
FAST configuration CL=50pF PAD3V5V =0 — 1 — &
C_ =100 pF — | — 112
C_=25pF Vpp=33V+10%, |— | — | 4
CL=50pF PAD3V5V = 1 i
C_ =100 pF — | — 112

T Vpp=3.3V+10%/5.0V + 10%, Ty = —40 to 125 °C, unless otherwise specified
2 C_ includes device and package capacitances (Cpkg < 5 pF).

3.6.5

In order to ensure device reliability, the average current of the I/O on a single segment should remain below the | 5 gsec

I/0 pad current specification

The /O pads are distributed across the 1/0 supply segment. Each I/O supply segment is associated to aV pp/V g5 supply pair as
described in Table 18.

Table 19 provides 1/O consumption figures.

maximum value.

MPC5606BK Microcontroller Data Sheet, Rev. 5

NXP Semiconductors

37



Table 19. I/0 consumption (continued)

Value
Symbol C Parameter Conditions’ Unit
Min | Typ [Max
lrmsest |CC|D |Root medium square I/O  |C =25 pF, 40 MHz |(Vpp=5.0V+10%, | — | — | 22 | mA
current for FAST PAD3V5V =0
configuration Ci =25 pF, 64 MHz —|— |3
C_ =100 pF, 40 MHz — | — | 56
C_=25pF 40MHz |Vpp=33V+10%, | — | — | 14
C\ = 25 pF, 64 MHz PAD3VSV =1 — | — 20
C_ =100 pF, 40 MHz — | — 135
lavaseg | SR|D|Sum of all the static /O |Vpp=5.0 V + 10%, PAD3V5V =0 — | — | 70 | mA
current within a supply . S ~
segment Vpp = 3.3V = 10%, PAD3V5V = 1 — | — | 65

' Vpp=3.3V£10%/5.0V + 10%, T = —40 to125 °C, unless otherwise specified
2 Stated maximum values represent peak consumption that lasts only a few ns during /O transition.

Table 20 provides the weight of concurrent switching 1/Os.

In order to ensure device functionality, the sum of the weight of concurrent switching I/Os on a single segment should remain

below the 100%.
Table 20. I/0 weight!
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 PB[3] 5% — 6% — 13% — 15% —
PC[9] 4% — 5% — 13% — 15% —
PC[14]| 4% — 4% — 13% — 15% —
PC[15] 3% 4% 4% 4% 12% 18% 15% 16%
— — PJ[4] 3% 4% 3% 3% — — — —
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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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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 37. FMPLL electrical characteristics (continued)

Value
Symbol |C Parameter Conditions’ Unit
Min Typ Max
feLLouT |CC| P |FMPLL output clock frequency — 16 — 64 |MHz
fvco® |CC| P |VCO frequency without — 256 — 512 |MHz
frequency modulation
P |VCO frequency with frequency — 24576 — |532.48
modulation
fopu | SR|—|System clock frequency — — — 64* |MHz
fereg | CC| P |Free-running frequency — 20 — 150 |MHz
tLock |CC|P |FMPLL lock time Stable oscillator (fp |y = 16 MHz) 40 100 | ps
Atstyr |CC|—|FMPLL short term jitter® fsys Maximum —4 — 4 %
At 1yt |CC|—|FMPLL long term jitter feLLcLk at 64 MHz, 4000 cycles — — 10 ns
Ip..  |CC| C|FMPLL consumption Ta=25°C — — 4 mA

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

PLLIN clock retrieved directly from FXOSC clock. Input characteristics are granted when oscillator is used in
functional mode. When bypass mode is used, oscillator input clock should verify fp |y and Ap | |N-

3 Frequency modulation is considered + 4%.
4 fopy 64 MHz can be achieved only at up to 105 °C.
5 Short term jitter is measured on the clock rising edge at cycle nand n + 4.

3.15 Fast internal RC oscillator (16 MHz) electrical characteristics

The device provides a 16 MHz main internal RC oscillator. Thisis used as the default clock at the power-up of the device.
Table 38. Fast internal RC oscillator (16 MHz) electrical characteristics

Value
Symbol Cc Parameter Conditions’ Unit
Min | Typ | Max
frIRe CC| P |Fast internal RC oscillator high | T =25 °C, trimmed — 16 — |MHz
SRI— frequency — 12 20
lrircruN> | CC| T |Fast internal RC oscillator high [T, = 25 °C, trimmed — — 200 | pA
frequency current in running
mode
Irircpwp |CC| D |Fast internal RC oscillator high [Ty =25 °C — — 10 | pA
frequency current in power
down mode
IrircsTop |CC| T |Fast internal RC oscillator high [Ty =25 °C |sysclk = off — 500 — | A
frequency and system clock .
current in stop mode sysclk = 2 MHz B 600 _
sysclk = 4 MHz — 700 —
sysclk = 8 MHz — 900 —
sysclk = 16 MHz — 1250 —
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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).

Offset Error OSE Gain Error GE
1023 |- P}‘__’L
©ob
1022 [~ 2 L
/
1021~ Z
/ /
1020 £
/ /
1019~ V4
/ / 1LSBideal = Vpp apc/ 1024
1018~ Z 4 )
_— |/ v
T L @ / /
s /s
9’ /7
code out J/ /
e / /
/ 4 (1)
/ /
6 7 / /
5 / / (1) Example of an actual transfer curve
/ / (5) [ (2) The ideal transfer curve
= /| 4 + (3) Differential non-linearity error (DNL)
7 7_4‘ k (4) Integral non-linearity error (INL)
= ~ / y | “ (5) Center of a step of the actual transfer curve
/ /
2 7 /] < (3)
7 |
1 =17 7 )
) " 1 LSB (ideal) //
22 1 I N | L1 1 1 1 1 |
0
1 2 3 4 5 6 7 / 1017 1018 1019 1020 1021 1022 1023
<« Vln(A) (LsBldeal) I
Offset Error OSE

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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Analog source bandwidth (V)
Tc <2 RgCg (Conversion rate vs. filter pole)

Noise fe = fo (Anti-aliasing filtering condition)
\ /—\ 2 fg < fc (Nyquist)
fo p

Anti-aliasing filter (fe = RC filter pole) Sampled signal spectrum (fc = Conversion rate)

B\

Figure 21. Spectral representation of input signal

fo fc f

Calling f the bandwidth of the source signal (and as a consequence the cut-off frequency of the antialiasing filter, fg), according
to the Nyquist theorem the conversion rate fc must be at least 2f; it means that the constant time of the filter is greater than or
at least equal to twice the conversion period (T). Again the conversion period T islonger than the sampling time Tg, which
isjust aportion of it, even when fixed channel continuous conversion mode is selected (fastest conversion rate at a specific
channel): in conclusion it is evident that the time constant of the filter ReCr is definitively much higher than the sampling time
T, so the charge level on Cg cannot be modified by the analog signal source during the time in which the sampling switch is
closed.

The considerations above lead to impose new constraints on the external circuit, to reduce the accuracy error due to the voltage
drop on Cg; from the two charge balance equations above, it is simple to derive Equation 11 between theideal and real sampled
voltage on Cg:

Eqgn. 11

+C

Vaz - Cp1*Cpa*Ce
v

A Cp1tCpptCr+Cq

From this formula, in the worst case (when V, is maximum, that is for instance 5 V), assuming to accept a maximum error of
half a count, a constraint is evident on Cg value:

ADC_0 (10-bit) Eqn. 12
Cp>2048+ Cg

ADC_1 (12-bit) Eqn. 13
CF > 8192 e CS
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4.1.3 100 LQFP
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Figure 38. 100 LQFP package mechanical drawing (Part 1 of 3)
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Figure 40. 100 LQFP package mechanical drawing (Part 3 of 3)
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5 Ordering information

Example code: M PC 56 0 6 B KOA M LL
Qualification status 4|
Power Architecture Core

Automotive platform

Core version

Flash memory size (core dependent)
Product

Fab and mask Indicator

Temperature spec.

Package code

Frequency
R = Tape & Reel (blank if Tray)

Qualification status Flash memory size (for z0 core) Temperature spec.
M = General market qualified 5=768 KB C=-40t085°C
S = Automotive qualified 6 = 1024 KB V =-40t0 105 °C
P = Engineering samples M=-40to0 125 °C
Product
Automotive Platform B = Body Package code
56 = Power Architecture in 90nm LL =100 LQFP
Fab and mask Indicator LQ = 144 LQFP
Core version K= TSMC Fab LU =176 LQFP
0 =e200z0 0 = Version of the maskset
A = Mask set indicator (Blank = 1st Frequency
production maskset, A = 2nd, 4 = Up to 48 MHz
B = 3rd, etc) 6 = Up to 64 MHz

Note: Not all options are available on all devices.

Figure 41. Commercial product code structure
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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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