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Package pinouts and signal descriptions

Figure 4 shows the MPC5607B in the 100 LQFP package.
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Figure 4. 100 LQFP pin configuration
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Table 5. Functional port pin descriptions (continued)

Package pinouts and signal descriptions

5 N o Pin number
] S | o ]
. 5 . . 5| S| LE

Port pin| PCR :é Function Peripheral o |E ﬂ 3 100 144 176 “ﬁOABP
g S c 'I'g LQFP | LQFP | LQFP | gy
2 - o
<

PA[7] | PCR[7] |AFO GPIO[7] SIUL /O | J |Tristate| 71 104 128 D16
AF1 EOUC[7] eMIOS_0 | I/O
AF2 LIN3TX LINFlex_3 | O
AF3 — — —
— EIRQ[2] SIUL I
— ADC1_S[1] ADC_1 I

PA[8] | PCR[8] |AFO GPIO[8] SIUL /O] S | Input, 72 105 129 C16
AF1 EOUCI8] eMIOS_0 | I/O weak
AF2 EOUC[14] eMIOS_0 | I/O pull-up
AF3 — — —
— EIRQ[3] SIUL I
N/A? ABS[0] BAM |
— LIN3RX LINFlex_3 | |

PA[9] | PCR[9] |AFO GPIO[9] SIUL /o| s | Pull- 73 106 130 C15
AF1 EOUCI9] eMIOS_0 | I/0 down
AF2 — — —
AF3 CcSs2_1 DSPIL1 | O
N/A7 FAB BAM I

PA[10] | PCR[10] | AFO GPIO[10] SIUL /O | J |Tristate| 74 107 131 B16
AF1 EOUC[10] eMIOS_0 | I/O
AF2 SDA ’c_o |10
AF3 LIN2TX LINFlex_ 2 | O
— ADC1_S[2] ADC_1 I

PA[11] | PCR[11] | AFO GPIO[11] SIUL /O | J |Tristate| 75 108 132 B15
AF1 EOUC[11] eMIOS_0 | I/O
AF2 SCL ’c_o |10
AF3 — — —
— EIRQ[16] SIUL I
— LIN2RX LINFlex_2 | |
— ADC1_S[3] ADC_1 I

PA[12] | PCR[12] | AFO GPIO[12] SIUL I/O| S |Tristate| 31 45 53 T7
AF1 — — —
AF2 EOUC[28] eMIOS_0 | I/O
AF3 CS3_1 DSPIL1 | O
— EIRQ[17] SIUL I
— SIN_O DSPI_0 I

PA[13] | PCR[13] | AFO GPIO[13] SIUL /O | M |Tristate| 30 44 52 R7
AF1 SOUT_0 DSPLO | O
AF2 EOUC[29] eMIOS_0 | I/O
AF3 — — —
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

é o mg Pin number
. g . . 2|8 5%

Port pin| PCR :é Function Peripheral o |E ﬂ 3 100 144 176 “ﬁOAi;
g S c 'I'g LQFP | LQFP | LQFP | gy
2 - o
<

PA[14] | PCR[14] | AFO GPIO[14] SIUL |1/O| M |Tristate| 28 42 50 P6
AF1 SCK_0 DSPILO | I/O
AF2 CS0_0 DSPILO | I/O
AF3 EOUCIO] eMIOS_0 | I/0
— EIRQ[4] SIUL |

PA[15] | PCR[15] | AFO GPIO[15] SIUL  |1/O| M |Tristate| 27 40 48 R6
AF1 CS0_0 DSPLO |1l/O
AF2 SCK_0 DSPILO | I/O
AF3 EOUC[1] eMIOS_0 | I/0
— WKPU[10]° WKPU [

Port B

PB[0] | PCR[16] | AFO GPIO[16] SIUL  |1/O| M |Tristate| 23 31 39 N3
AF1 CANOTX FlexCAN_O| O
AF2 EOUC[30] eMIOS_0 | I/0
AF3 LINOTX LINFlex_0 | O

PB[1] | PCR[17] | AFO GPIO[17] SIUL |1/O| S |Tristate| 24 32 40 N1
AF1 — — —
AF2 EOUC[31] eMIOS_0 | I/0
AF3 — — —
— WKPU[4]° WKPU [
— CANORX FIexCAN_O| |
— LINORX LINFlex_0 | |

PB[2] | PCR[18] | AFO GPIO[18] SIUL  |1/O| M |Tristate| 100 144 176 B2
AF1 LINOTX LINFlex_ 0 | O
AF2 SDA ’C_o |10
AF3 EOUC[30] eMIOS_0 | I/0

PB[3] | PCR[19] | AFO GPIO[19] SIUL |1/O| S |Tristate 1 1 1 c3
AF1 EOUC[31] eMIOS_0 | I/0
AF2 SCL ’C_o |10
AF3 — — —
— WKPU[11]° WKPU |
— LINORX LINFlex_0 | |

PB[4] | PCR[20] | AFO — — — | | |Tristate| 50 72 88 T16
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_P[0] ADC_0 |
— ADC1_P[0] ADC_1 |
— GPIO[20] SIUL |
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

é o mg Pin number
| 5 . LA

Port pin| PCR :é Function Peripheral 9 % ﬂ 3 100 144 176 “ﬁOAi;
s 2 |d | TE | LQFP | LQFP | LQFP 4
§ g S BGA
g

PD[9] | PCR[57] | AFO GPIO[57] SIUL | | | Tristate 56 78 94 N15
AF1 — — —
AF2 — — —
AF3 — — —
— | ADCO_P[13] ADC O | |
— | ADC1_P[13] ADC_1 |

PD[10] | PCR[58] | AFO GPIO[58] SIUL | | | Tristate 57 79 95 N14
AF1 — — —
AF2 — — —
AF3 — — —
— | ADCO_P[14] ADC_0 | |
— | ADC1_P[14] ADC_1 |

PD[11] | PCR[59] | AFO GPIO[59] SIUL | | | Tristate 58 80 96 N16
AF1 — — —
AF2 — — —
AF3 — — —
— | ADCO_P[15] ADC_0 | |
— | ADC1_P[15] ADC_1 |

PD[12] | PCR[60] | AFO GPIO[60] SIUL /O | J |Tristate — — 100 M15
AF1 CS5_0 DSPILO | O
AF2 EOUC[24] eMIOS_0 | I/O
AF3 — — —
— ADCO_S[4] ADC_0 | |

PD[13] | PCR[61] | AFO GPIO[61] SIUL /1O | J |Tristate 62 84 102 M14
AF1 CSo_1 DSPI_1 I/0
AF2 EOUC[25] eMIOS_0 | I/O
AF3 — — —
— ADCO_S[5] ADC_O0 | |

PD[14] | PCR[62] | AFO GPIO[62] SIUL | I/O| J |Tristate| 64 86 104 L15
AFA1 CS1_1 DSPI_1 0]
AF2 EOUCI26] eMIOS_0 | I/0
AF3 — — —
— ADCO_SJ[6] ADC_0 |

PD[15] | PCR[63] | AFO GPIO[63] SIUL |10 | J |Tristate| 66 88 106 L14
AF1 CS2_1 DSPI_1 0]
AF2 EOUC[27] eMIOS_0 | I/0
AF3 — — —
— ADCO_S[7] ADC_O | |

Port E
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Table 5. Functional port pin descriptions (continued)

Package pinouts and signal descriptions

.g o mg Pin number
| g . AR

Port pin| PCR :é Function Peripheral 2@ 3 100 144 176 GOAIL
g S g 'I'g LQFP | LQFP | LQFP | gy
2 - (3]
<

PE[0] | PCR[64] | AFO GPIO[64] SIUL /O | S |Tristate 6 10 18 F1
AF1 EOUCI16] eMIOS_0 | I/O0
AF2 — — —
AF3 — — —
— WKPU[6]° WKPU |
— CAN5RX FlexCAN_5| |

PE[1] | PCR[65] | AFO GPIO[65] SIUL /O | M | Tristate 8 12 20 F4
AF1 EOUCI[17] eMIOS_0 | I/O
AF2 CAN5TX FlexCAN_5| O
AF3 — — —

PE[2] | PCR[66] | AFO GPIO[66] SIUL /O | M |Tristate 89 128 156 D7
AF1 EOUC[18] eMIOS_0 | 1/0
AF2 — — —
AF3 — — —
— EIRQ[21] SIUL |
— SIN_1 DSPI_1 |

PE[3] | PCR[67] | AFO GPIO[67] SIUL /O | M |Tristate 90 129 157 Cc7
AF1 EOUC[19] eMIOS_0 | 1/0
AF2 SOUT_A1 DSPI_A1 0]
AF3 — — —

PE[4] | PCR[68] | AFO GPIO[68] SIUL /O | M | Tristate 93 132 160 D6
AF1 EOUC[20] eMIOS_0 | I/0
AF2 SCK_1 DSPI_1 1/0
AF3 — — —
— EIRQ[9] SIUL |

PE[5] | PCR[69] | AFO GPIO[69] SIUL /O | M | Tristate 94 133 161 cé
AF1 EOUC[21] eMIOS_0 | I/O
AF2 CSo_1 DSPI_1 I/0
AF3 MA[2] ADC_O0 | O

PE[6] | PCR[70] | AFO GPIO[70] SIUL /O | M |Tristate 95 139 167 B5
AF1 EOUC[22] eMIOS_0 | I/O
AF2 CS3.0 DSPI_0 0]
AF3 MA[1] ADC_0 0]
— EIRQ[22] SIUL |

PE[7] | PCR[71] | AFO GPIO[71] SIUL |I/O| M |Tristate| 96 140 168 C4
AF1 EOUC[23] eMIOS_0 | I/0
AF2 CS2_0 DSPI_0O O
AF3 MA[O] ADC_0 0]
— EIRQ[23] SIUL |

PE[8] | PCR[72] | AFO GPIO[72] SIUL |[I/O| M |Tristate| 9 13 21 G2
AF1 CAN2TX FlexCAN_2| O
AF2 EOUC[22] eMIOS_0 | 1/0
AF3 CANSTX FlexCAN_3| O

MPC5607B Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

23



Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

5 N o Pin number
B S |o e
. 5 . . 2SS LS
Port pin| PCR :é Function Peripheral o |E ﬂ 3 100 144 176 “ﬁOAi;
g S & 'I'g LQFP | LQFP | LQFP | gy
2 - o
g
PG[8] |PCR[104]| AFO GPIO[104] SIUL /0| S |Tristate — 26 34 L2
AF1 E1UC[17] eMIOS_1 | I/0
AF2 LIN7TX LINFlex_7 | O
AF3 CS0_2 DSPI_2 | I/O
— EIRQ[15] SIUL |
PG[9] |PCR[105]| AFO GPIO[105] SIUL I/O| S |Tristate — 25 33 L1
AF1 E1UC[18] eMIOS_1 | I/O
AF2 — — —
AF3 SCK_2 DSPI_2 | I/O
— WKPU[21]° WKPU |
— LIN7RX LINFlex_7 | |
PG[10] |PCR[106]| AFO GPIO[106] SIUL I/O | S |Tristate — 114 138 D13
AF1 EOUC[24] eMIOS_0 | I/O0
AF2 E1UC[31] eMIOS_1 | I/0
AF3 — — —
— SIN_4 DSPI_4 |
PG[11] |PCR[107]| AFO GPIO[107] SIUL |[I/O| M |Tristate| — 115 139 B12
AF1 EOUC[25] eMIOS_0 | I/0
AF2 CS0_4 DSPI_4 |1/O
AF3 — — —
PG[12] |PCR[108]| AFO GPIO[108] SIUL |I/O| M |Tristate| — 92 116 K14
AF1 EOUC[26] eMIOS_0 | I/0
AF2 SOUT_4 DSPI_4 0]
AF3 — — —
PG[13] |PCR[109]| AFO GPIO[109] SIUL /O | M | Tristate — 91 115 K16
AF1 EOUC[27] eMIOS_0 | I/0
AF2 SCK_4 DSPI_4 | I/O
AF3 — — —
PG[14] |PCR[110]| AFO GPIO[110] SWUL [I/O]| S |Tristate| — 110 134 B14
AF1 E1UC[0] eMIOS_1 | 1/0
AF2 LIN8TX LINFlex_8 | O
AF3 — — —
PG[15] |PCR[111]| AFO GPIO[111] SIUL |I/O| M |Tristate| — 111 135 B13
AF1 E1UC[1] eMIOS_1 | 1/0
AF2 — — —
AF3 — — —
— LINSRX LINFlex_8 | |
Port H
PH[0] |PCR[112]| AFO GPIO[112] SIUL |I/O| M |Tristate| — 93 117 F13
AF1 E1UC[2] eMIOS_1 | 1/0
AF2 — — —
AF3 — — —
— SIN_A1 DSPI_1 |
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Table 5. Functional port pin descriptions (continued)

Package pinouts and signal descriptions

'.'5 o o Pin number
] S | o ]
. 5 . . 5| S| LS

Port pin| PCR :é Function Peripheral o |E ﬂ 3 100 144 176 “ﬁOAi;
g S c 'I'g LQFP | LQFP | LQFP | gy
2 - o
<

PH[1] |PCR[113]| AF0O GPIO[113] SIUL /O | M | Tristate — 94 118 F14
AF1 E1UC[3] eMIOS_1 | I/0
AF2 SOUT_1 DSPI_1 0]
AF3 — — —

PH[2] |PCR[114]|AFO| GPIO[114] SIUL | I/O| M |Tristate| — 95 119 F16
AF1 E1UC[4] eMIOS_1 | I/0
AF2 SCK_1 DSPI_1 1/0
AF3 — — —

PH[3] |PCR[115]| AFO GPIO[115] SIUL |1/O| M |Tristate| — 96 120 F15
AF1 E1UC[5] eMIOS_1 | 1/0
AF2 CSO0_1 DSPI_1 /10
AF3 — — —

PH[4] |PCR[116]| AFO GPIO[116] SIUL /0 | M | Tristate — 134 162 A6
AF1 E1UC[6] eMIOS_1 | I/0
AF2 — — —
AF3 — — —

PH[5] |PCR[117]| AFO GPIO[117] SIUL |1/O| S |Tristate| — 135 163 B6
AF1 E1UC[7] eMIOS_1 | I/0
AF2 — — —
AF3 — — —

PH[6] |PCR[118]| AFO GPIO[118] SIUL | I/O| M |Tristate| — 136 164 D5
AF1 E1UC[8] eMIOS_1 | 1/0
AF2 — — —
AF3 MA[2] ADC O | O

PH[7] |PCR[119]| AFO GPIO[119] SIUL /O | M | Tristate — 137 165 C5
AF1 E1UC[9] eMIOS_1 | I/0
AF2 CS3_2 DSPI_2 (0]
AF3 MA[1] ADC_O | O

PH[8] |PCR[120]| AFO GPIO[120] SIUL |[1/O| M |Tristate| — 138 166 A5
AF1 E1UC[10] eMIOS_1 | I/0
AF2 CcSs2_2 DSPI_2 (0]
AF3 MA[O] ADC_O | O

PH[9]'® |PCR[121]| AFO GPIO[121] SIUL  |[1/O] S | Input, 88 127 155 B8
AF1 — — — weak
AF2 TCK JTAGC | | pull-up
AF3 — — —

PH[10]'°| PCR[122] | AFO GPIO[122] SIUL  |1/O| M | Input, 81 120 148 B9
AF1 — — — weak
AF2 T™S JTAGC | | pull-up
AF3 — — —
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

5 N o Pin number
B S |o e
: 5 . . 2SS LS

Port pin| PCR :é Function Peripheral o |E ﬂ 3 100 144 176 “ﬁOAi;
g S & 'I'g LQFP | LQFP | LQFP | gy
2 - o
g

PI[4] |PCR[132]| AFO GPIO[132] SIUL |[I/O]| S |Tristate| — — 143 A12
AF1 E1UC[28] eMIOS_1 | I/O
AF2 SOUT_4 DSPI_4 0]
AF3 — — —

PI[5] [PCR[133]| AFO GPIO[133] SIUL /0 | S |Tristate — — 142 ci2
AF1 E1UC[29] eMIOS_1 | 1/0
AF2 SCK_4 DSPI_4 |1/O
AF3 — — —

PI[6] |PCR[134]| AFO GPIO[134] SIUL | I/O]| S |Tristate| — — 11 D2
AF1 E1UC[30] eMIOS_1 | 1/0
AF2 CS0_4 DSPI_4 | I/O
AF3 — — —

PI[7] |PCR[135]| AFO GPIO[135] SIUL /O | S |Tristate — — 12 D3
AF1 E1UC[31] eMIOS_1 | I/O
AF2 CS1_4 DSPI_4 (0]
AF3 — — —

PI[8] |PCR[136]| AFO GPIO[136] SWUL |[I/O]| J |Tristate| — — 108 J13
AF1 — — —
AF2 — — —
AF3 — — —
— | ADCO_S[16] ADC_O | |

PI9] |PCR[137]| AFO GPIO[137] SIUL |10 | J |Tristate| — — 109 J14
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO_S[17] ADC_O |

PI[10] [PCR[138]| AFO GPIO[138] SIUL /10 | J |Tristate — — 110 J15
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO0_S[18] ADC_0 |

PI[11] |[PCR[139]| AFO GPIO[139] SWUL |I/O]| J |Tristate| — — 111 J16
AF1 — — —
AF2 — — —
AF3 — — —
— | ADCO_S[19] ADC O | |
— SIN_3 DSPI_3 |

PI[12] |PCR[140]| AFO GPIO[140] SWUL |l/O| J |Tristate| — — 112 G14
AF1 CS0_3 DSPI_3 | 1/O
AF2 — — —
AF3 — — —
— | ADCO0_S[20] ADC_O0 | |
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

-§ o mg Pin number
Port pin| PCR :é Function Peripheral o ; ﬂ 3 100 144 176 GOABP
g o | & 'I'g LQFP | LQFP | LQFP | gy
2 = o
g
PI[13] |PCR[141]| AFO GPIO[141] SIUL /0| J |Tristate — — 113 G15
AF1 CS1_3 DSPIL3 | O
AF2 — — —
AF3 — — —
— ADCO_S[21] ADC_0 |
PI[14] |PCR[142]| AFO GPIO[142] SIUL /0| J |Tristate — — 76 R8
AF1 — — —
AF2 — — —
AF3 — — —
— ADCO0_SI[22] ADC_0 |
— SIN_4 DSPI_4 |
PI[15] |PCR[143]| AFO GPIO[143] SIUL /0| J |Tristate — — 75 T8
AF1 CS0_4 DSPI_4 |1/O
AF2 — — —
AF3 — — —
— ADCO0_SJ[23] ADC_0 |
Port J
PJ[0] |PCR[144]| AFO GPIO[144] SIUL /O | J |Tristate — — 74 N5
AF1 CS1_4 DSPI_L4 | O
AF2 — — —
AF3 — — —
— ADCO0_S[24] ADC_0 I
PJ[1] |PCR[145]| AFO GPIO[145] SIUL /0| J |Tristate — — 73 P5
AF1 — — —
AF2 — — —
AF3 — —_— —
— ADCO_S|[25] ADC_0 |
— SIN_5 DSPI_5 I
PJ[2] |PCR[146]| AFO GPIO[146] SIUL /0| J |Tristate — — 72 P4
AF1 CS0_5 DSPI_5 | I/O
AF2 — — —
AF3 — — —
— ADCO_S|[26] ADC_0 |
PJ[3] |PCR[147]| AFO GPIO[147] SIUL /0| J |Tristate — — 71 P2
AF1 CS1.5 DSPI_5 O
AF2 — — —
AF3 — — —
— ADCO0_S[27] ADC_0 |
PJ[4] |PCR[148]| AFO GPIO[148] SIUL /0| M |Tristate — — 5 A4
AF1 SCK_5 DSPI_5 | I/O
AF2 E1UC[18] eMIOS_1 | I/O
AF3 — — —
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Electrical characteristics

Table 13. Recommended operating conditions (5.0 V) (continued)

Value
Symbol Parameter Conditions Unit
Min Max
VDD_BV4 SR | Voltage on VDD_BYV pin (regulator supply) with — 4.5 5.5 \
respect to ground (Vss) Voltage drop2 3.0 5.5
Relative to Vpp 3.0 Vpp + 0.1
Vss apc | SR |Voltage on VSS_HV_ADCO, VSS_HV_ADCH — Vgg—0.1| Vgg+0.1 | V
(ADC reference) pin with respect to ground (Vgg)
VDD_AD05 SR |Voltage on VDD_HV_ADCO, VDD_HV_ADCA1 — 45 5.5 \
(ADC reference) with respect to ground (Vgg) Voltage drop? 3.0 55
Relative to Vpp | Vpp—-0.1 | Vpp + 0.1
ViN SR | Voltage on any GPIO pin with respect to ground — Vgg— 0.1 — \"
(Vss) Relative to Vpp — Vpp + 0.1
lINJPAD SR |Injected input current on any pin during overload — -5 5 mA
condition
lINndsSUM SR |Absolute sum of all injected input currents during — -50 50
overload condition
TVpp SR |Vpp slope to ensure correct power up® — — 0.25 Vl/ps
Ta c-Grade Part | SR |Ambient temperature under bias fopy < 64 MHz’ -40 85 °C
T, c-Grade Part | SR |Junction temperature under bias — -40 110
T V-Grade Part | SR |Ambient temperature under bias fopu <64 MHZ' | —40 105
Ty v-Grade Part | SR |Junction temperature under bias — -40 130
Ta M-Grade Part | SR | Ambient temperature under bias fopy < 64 MHz” -40 125
Ty M-Grade Part | SR |Junction temperature under bias — -40 150

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

2 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.

4 470 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 Vbb_apc/Vss_apc pair.

6 Guaranteed by device validation. Please refer to Section 4.5.1, “External ballast resistor recommendations for
minimum Vpp slope to be guaranteed to ensure correct power up in case of external resistor usage.

This frequency includes the 4% frequency modulation guardband.

NOTE
RAM data retention is guaranteed with Vpp 1y not below 1.08 V.
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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 and Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

4.6.4 Output pin transition times

Table 20. 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 O
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).

4.6.5 I/0 pad current specification

The I/O pads are distributed across the I/O supply segment. Each I/O supply segment is associated to a Vp/Vgg supply pair as
described in Table 21.

Table 22 provides I/O consumption figures.

In order to ensure device reliability, the average current of the I/O on a single segment should remain below the I,ygsgg
maximum value.
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Table 31. 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
IorrEAD Vpp_nv and Vpp gy on read access |fopy = 64 MHz Data Flash | — | — | 33
Icemop |CC|Sum of the current consumption on  |Program/Erase Code Flash| — | — | 52 | mA
Vpp_nv and Vpp gy on matrix on-going while reading
IoFmoD modification (program/erase) Flash registers Data Flash | — | — | 33
fCPU =64 MHz
IcrLpw |CC|Sum of the current consumption on — Code Flash| — | — | 1.1 | mA
Vpp_nv and Vpp gy during Flash low
lDFLPW power mode Data Flash | — — | 900 | pA
Icrpwp |CC|Sum of the current consumption on — Code Flash| — | — | 150 | pA
VDD_HV and VDD_BV during Flash
IDFPWD power down mode Data Flash | — — 150
' Vpp=3.3V£10%/5.0V + 10%, Ty = —40 to 125 °C, unless otherwise specified
4.10.3 Start-up/Switch-off timings
Table 32. Start-up time/Switch-off time
Value
Symbol C Parameter Conditions’ Unit
Min | Typ | Max
trearstexiT |CC|T|Delay for Flash module to exit reset mode — — | — | 125 | ps
tFLALPEXIT CC|T|Delay for Flash module to exit low-power mode — — | — | 05
trLappexit | CC|T|Delay for Flash module to exit power-down mode — — | — | 30
trLaLPENTRY |CC|T|Delay for Flash module to enter low-power mode — — | — | 05
trLaPDENTRY |CC|T |Delay for Flash module to enter power-down mode — — | — |15

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

4.11 Electromagnetic compatibility (EMC) characteristics

Susceptibility tests are performed on a sample basis during product characterization.

4.11.1 Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical application environment and simplified
MCU software. It should be noted that good EMC performance is highly dependent on the user application and the software in
particular.

Therefore it is recommended that the user apply EMC software optimization and prequalification tests in relation with the EMC
level requested for the application.

*  Software recommendations — The software flowchart must include the management of runaway conditions such as:
— Corrupted program counter
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Table 44. 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

Vpp = -5 — 5
ggrr:/;rr]tzd one 5.0V£10%
[INL1 |CC| T |Absolute integral nonlinearity |No overload — 0.5 1.5 LSB
IDNL | |CC| T |Absolute differential No overload — 0.5 1.0 LSB
nonlinearity
|Egl |CC|T |Absolute offset error — — 0.5 — LSB
|Egl |CC|T |Absolute gain error — — 0.6 — LSB
TUEP |CC| P [Total unadjusted error’ for Without current injection -2 0.6 2 LSB
?girsgise channels, input only With current injection -3 — 3
TUEX |CC| T |Total unadjusted error” for Without current injection -3 1 3 LSB
?extended channel With current injection -4 4

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

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

3 Vunx May exceed Vss 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 sampling 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 toApcg g. After the
end of the sampling time tapco s, changes of the analog input voltage have no effect on the conversion result.
Values for the sampling clock t;DCO_S depend on programming.

This parameter does not include the sampling time topco 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.

I

o
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" Operating conditions: Ty = 25 °C, foeriph = 8 MHz to 64 MHz
2 foeriph is an absolute value.

3 During the conversion, the total current consumption is given from the sum of the static and dynamic consumption,
i.e., (41 + 46) * fperiph-

4.18.2 DSPI characteristics
Table 47. 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 — — 333 — — ns
(MTFE = 0)
D Slave mode 125 — — 333 — —
(MTFE = 0)
D Master mode 83 — — 125 — —
(MTFE = 1)
D Slave mode 83 — — 125 — —
(MTFE = 1)
— | fpspi | SR| D [DSPI digital controller frequency — — fepu — — fepu MHz
— | Atgge | CC| D |Internal delay between pad |Master mode — — 1302 — — 153 ns
associated to SCK and pad
associated to CSn in
master mode for CSn1->0
— | Atasec | CC| D |Internal delay between pad |Master mode — — 130° — — 130° ns
associated to SCK and pad
associated to CSn in
master mode for CSn1->1
2 | toscextt | SR | D |CS to SCK delay Slave mode 32 — — 32 — — ns
3 tASCexts SR | D |After SCK delay Slave mode 1/fDSP| +5 — — 1/fDSP| +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/fpsp; + 70 — — 1/fpgpi + 130 | ns
6 tp) SR | D |Slave SOUT disable time |Slave mode 7 — — 7 — — ns

solisiia)orIBYD [B14199]T
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Table 47. DSPI characteristics’ (continued)

DSPI0/DSPI1/DSPI5/DSPI6 DSPI2/DSPI4
No. Symbol Parameter Unit
Min Typ Max Min Typ Max
9 tsuy | SR Data setup time for inputs |Master mode 43 — — 145 — — ns
Slave mode 5 — — 5 — —
10 th SR Data hold time for inputs  |Master mode 0 — — 0 — — ns
Slave mode 26 — — 26 — —
11 | tgyo’ |CC Data valid after SCK edge |Master mode — — 32 — — 50 ns
Slave mode — — 52 — — 160
12 two’ |CC Data hold time for outputs [Master mode 0 — — 0 — — ns
Slave mode 8 — — 13 — —

Operating conditions: C; = 10 to 50 pF, Slewy=3.5t0 15 ns
Maximum value is reached when CSn pad is configured as SLOW pad while SCK pad is configured as MEDIUM. A positive value means that SCK

starts before CSn is asserted. DSPI2 has only SLOW SCK available.

Maximum value is reached when CSn pad is configured as MEDIUM pad while SCK pad is configured as SLOW. A positive value means that CSn is
deasserted before SCK. DSPIO and DSPI1 have only MEDIUM SCK available.

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

The tpgc delay value is configurable through a register. When configuring tagc (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-

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 26. DSPI modified transfer format timing — master, CPHA =0
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Figure 27. DSPI modified transfer format timing — master, CPHA = 1
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PCSS

PCSx

Note: Numbers shown reference Table 46.

Figure 30. DSPI PCS strobe (PCSS) timing

4.18.3 Nexus characteristics

Table 48. Nexus characteristics

Value
No. Symbol C Parameter Unit
Min Typ Max

1 trcyc | CC | D |TCK cycle time 64 — — ns
2 tmcyc | CC | D |[MCKO cycle time 32 — — ns
3 tupov | CC | D |MCKO low to MDO data valid — — 8 ns
4 tuseov | CC | D |MCKO low to MSEO_b data valid — — 8 ns
5 tevtov | CC | D |MCKO low to EVTO data valid — — 8 ns
6 tnTois | CC | D | TDI data setup time 15 — — ns

tntmss | CC | D | TMS data setup time 15 — — ns
7 tyton | CC | D | TDI data hold time 5 — — ns

tnTmsH | CC | D | TMS data hold time 5 — — ns
8 trpoy | CC | D |TCK low to TDO data valid 35 — — ns
9 trpol CC | D |TCK low to TDO data invalid 6 — — ns
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5.1.2 144 LQFP
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Figure 36. 144 LQFP package mechanical drawing (Part 1 of 2)
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5.1.3 100 LQFP

Package characteristics
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Revision history

Table 51. Revision history (continued)

Revision Date

Substantive changes

4 24 Aug 2010

Editorial changes and improvements.

Updated “Features” section

Table 1: updated footnote concerning 208 MAPBGA

In the block diagram:

¢ Added “5¢ch 12-bit ADC* block.

¢ Updated Legend.

¢ Added “Interrupt request with wakeup functionality” as an input to the WKPU block.

Figure 2: removed alternate functions

Figure 3: removed alternate functions

Figure 4: removed alternate functions

Table 2: added contents concerning the following blocks: CMU, eDMA, ECSM, MC_ME,
MC_PCU, NMI, SSCM, SWT and WKPU

Added Section 3.2, Pin muxing

Section 4, “Electrical characteristics: removed “Caution” note

Section 4.2, “NVUSRO register: removed “NVUSRO[WATCHDOG_EN] field description”
section

Table 11: V|y: removed min value in “relative to Vpp” row

Table 12

® TA C-Grade Part, TJ C-Grade Part, TA V-Grade Part, TJ V-Grade Part, TA M-Grade Part, TJ M-Grade Part-
added new rows

* TVpp: contents merged into one row

* Vpp gy: changed min value in “relative to Vpp” row

Section 4.5, “Thermal characteristics

* Section 4.5.1, “External ballast resistor recommendations: added new paragraph
about power supply

* Table 14: added Ryg and Rgc rows

* Removed “208 MAPBGA thermal characteristics” table

Table 15: rewrote parameter description of Wg and Wy,

Section 4.6.5, “I/O pad current specification

* Removed Ipynsgeg information

* Updated “I/O supply segments” table

Table 22: removed Ipynseg oW

Added Table 23

Table 25

¢ Updated all values

* Removed lyregrer and lyrepLvpiz2 rOWS

¢ Added the footnote “The duration of the in-rush current depends on the capacitance
placed on LV pins. BV decaps must be sized accordingly. Refer to IMREG value for
minimum amount of current to be provided in cc.” to the Ipp gy specification.

Table 26 -

* Updated Vpory min/max value

e Updated VLVDLVCORL min value

Updated Table 27

Table 28

* Tgwprogram: @dded initial max value

¢ Inserted Tgg)ot FOW

Table 29: removed the “To be confirmed” footnote

In the “Crystal oscillator and resonator connection scheme” figure, removed Rp

Table 39

¢ Removed Imsxosc row

* Isxoscrias: @dded min/typ/max value
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