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Introduction

Table 2 summarizes the functions of all blocks present in the MPC5604B/C series of microcontrollers.
Please note that the presence and number of blocks vary by device and package.

Table 2. MPC5604B/C series block summary

Block Function

Analog-to-digital converter (ADC) |Multi-channel, 10-bit analog-to-digital converter

Boot assist module (BAM) A block of read-only memory containing VLE code which is executed according
to the boot mode of the device

Clock monitor unit (CMU) Monitors clock source (internal and external) integrity

Cross triggering unit (CTU) Enables synchronization of ADC conversions with a timer event from the eMIOS

or from the PIT

Deserial serial peripheral interface |Provides a synchronous serial interface for communication with external devices

(DSPI)
Error Correction Status Module Provides a myriad of miscellaneous control functions for the device including
(ECSM) program-visible information about configuration and revision levels, a reset status

register, wakeup control for exiting sleep modes, and optional features such as
information on memory errors reported by error-correcting codes

Enhanced Direct Memory Access |Performs complex data transfers with minimal intervention from a host processor
(eDMA) via “n” programmable channels.

Enhanced modular input output | Provides the functionality to generate or measure events
system (eMIOS)

Flash memory Provides non-volatile storage for program code, constants and variables

FlexCAN (controller area network) | Supports the standard CAN communications protocol

Frequency-modulated Generates high-speed system clocks and supports programmable frequency
phase-locked loop (FMPLL) modulation

Internal multiplexer (IMUX) SIU | Allows flexible mapping of peripheral interface on the different pins of the device
subblock

Inter-integrated circuit (IZCTM) bus |A two wire bidirectional serial bus that provides a simple and efficient method of
data exchange between devices

Interrupt controller (INTC) Provides priority-based preemptive scheduling of interrupt requests

JTAG controller Provides the means to test chip functionality and connectivity while remaining
transparent to system logic when not in test mode

LINFlex controller Manages a high number of LIN (Local Interconnect Network protocol) messages
efficiently with a minimum of CPU load

Clock generation module Provides logic and control required for the generation of system and peripheral

(MC_CGM) clocks

Mode entry module (MC_ME) Provides a mechanism for controlling the device operational mode and mode

transition sequences in all functional states; also manages the power control unit,
reset generation module and clock generation module, and holds the
configuration, control and status registers accessible for applications

Power control unit (MC_PCU) Reduces the overall power consumption by disconnecting parts of the device
from the power supply via a power switching device; device components are
grouped into sections called “power domains” which are controlled by the PCU

Reset generation module Centralizes reset sources and manages the device reset sequence of the device
(MC_RGM)
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Package pinouts and signal descriptions
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Note:

Availability of port pin alternate functions depends on product selection.

Figure 4. LQFP 100-pin configuration
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Package pinouts and signal descriptions

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
A | pc | Po1a] | NG NC | PHIB] | PH4] | PCs] | Pol] | NC NC | PCl2l | NC | PEIS] | NG NC NC | A
B | Po] | Pei2l | Nc | Pcp2] | PEl] | PHIS] | PCl4] | PHIS] | PH[10] | NC | PCI3] | PG[1] | PG[5] | PG[4] | PA[1] | Paf0] | B
C | Pc14) |VvDD_HV| PBE] | PEf] | PHI7) | PE[S] | PE@] | vssLv | PCH] | NG | PAS] | NC | PEM4] | PEM2] | PAlS] | PAlg] | C
D| Nc Ne | pcrs) | NC | PHie] | PE[4] | PEl2] |vDD.v |voD_Hv| NC | Pael | NC | Papo] | PF14] | PEM3] | PA7] | D
E | Pai) | Pas] | PaE) | PGl PGH] | PGlo] | PF5] |VDD_HV| E
F| Pew) | pay | Parl | PEM) PHIO] | PHH] | PHE] | PHZI | F
G | Pelg) | PE] | PE[1O] | PAfO] VSS_HV | VSS_HV | VSS_HV | VSS_HV VDD_HV| NC NC | MSEO | G
H [vss_Hv| PE[1] [vDD_Hv| NC VSS_HV | VSS_HV | VSS_HV | VSS_HV MDO3 | MDO2 | MDOO | MDO1 | H
J | RESET |vss_v| Ne NC VSS_HV | VSS_HV | VSS_HV | VSS_HV NC NC NC NG | J
K| evi | Nc |vop_Bv|vbD_Lv VSS_HV | VSS_HV | VSS_HV | VSS_HV NC | Parz) | Pap) | Pans) | K
L | pelel | Paisl | Nc | EvTO PB[15] | PD[5] | PD[14] | PB[14] | L
M | par7 | Parel | Popo) | Poit) PB[13] | PD[13] | PD[12] | PB12] | M
N | pey | Pro | PBlO] | NG NC | PAM4] |VSS_LV| EXTAL |VDD_HV| PFlo] | PFM4] | NC | PB11] | PD[10] | PD[9] | PD11] | N
P| Pl | No | P | NG NC | PA[M4] |VDD_LV| XTAL | PB[10] | PF[1] | PF[5] | PD[o] | PD[3] VE’EBSV PBls] | PB7] | P
R | pri2) | pcrsl | R0 | PF11] |vDD_Hv| Paris) | pait3) | Ne ()j(CTiiK PF3] | PF7] | PD2] | PDM] | PD7I Viff)gv PB5] | R
T| N NC NC | mMcko | Ne | Prirg) | Panzl | N |OSPPNC| PRy | Rel | DLl | P | PDIel | POW] | PBlel | T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Note: 208 MAPBGA available only as development package for Nexus 2+. = Not connected

Figure 6. 208 MAPBGA configuration

2.2 Pad configuration during reset phases
All pads have afixed configuration under reset.
During the power-up phase, al pads are forced to tristate.

After power-up phase, all pads are forced to tristate with the following exceptions:
* PA[9] (FAB) is pull-down. Without external strong pull-up the device starts fetching from flash.
« PA[8] (ABF[Q]) ispull-up.
* RESET padisdrivenlow. Thisis pull-up only after PHASE2 reset completion.
» JTAG pads (TCK, TMSand TDI) are pull-up whilst TDO remains tristate.
* Precise ADC pads (PB[7:4] and PD[11:0Q]) are | €ft tristate (no output buffer available).
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| = Input only with analog feature*

J=Input/Output (‘S pad) with analog feature

X = Oscillator

2.5 System pins

The system pins are listed in Table 4.
Table 4. System pin descriptions

Package pinouts and signal descriptions

_E Pin number
c s g
= Sl 3 o
2 . 5 | & = - e o | &
Function @ | = c L L w M
2 = ° o LL o g o
7] © © o g | 3 ' <
> o | & - 4o | |S
@ = L s [ | =
(7)) © - - @
w Q
o
RESET |Bidirectional reset with Schmitt-Trigger characteristics /O | M Input, weak 9 |17 |21 | N
and noise filter. pull-up only
after PHASE2
EXTAL |Analog output of the oscillator amplifier circuit, when the | /O | X Tristate 27 | 36 | 50 | N8
oscillator is not in bypass mode.
Analog input for the clock generator when the oscillator is
in bypass mode.3
XTAL [Analog input of the oscillator amplifier circuit. Needstobe | | X Tristate 25 | 34 | 48 | P8
grounded if oscillator is used in bypass mode.3
' Pin numbers apply to both the MPC560xB and MPC560xC packages.
2 208 MAPBGA available only as development package for Nexus2+
3 See the relevant section of the datasheet
2.6  Functional ports
The functional port pinsare listed in Table 5.
Table 5. Functional port pin descriptions
c Pin number
e o
S o [ g
c E’ c ® _5 o a g | C %
‘a o« 2 2 2 5 | = = 2|3 |e 2|0
£ O o o s ® | 3 5 S |3 |5 |& |@
5 a Q c = = k-] 8 ot o (e (¢ o
o g T o S X | % |2 |3 | &
£ o o = & |6 |2 |3 | =
o = w o | o |2 |3
= m 10 10 - - 3
< c |8 o
= | =
PA[O] PCRI[O] | AFO GPIOI0] SIUL /O | M Tristate 5 5 |12 ]| 16 | G4
AF1 EOUCIO0] eMIOS_0 | I/O
AF2 CLKOUT CGL
AF3 — — —
— WKPU[19]* WKPU |
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

c Pin number
= o
_ s g &g
o c © o [} 3 (¢ ] (s ] “
s o E 2 g 5|5 2 2|3 |2 |a b
- 3 o S o | = c © o | &k L m
5 o % S < 5|8 8 mlo |99 |a
& < = a o|% m X X|g |3 |2
o = w ©o o |2 |Z
2 2 18|87 | |8
< o g | a o
s | =
PA[1] | PCR[1] |AFO GPIO[1] SIUL o | s Tristate 4 | 4|7 |11]|F3
AF1 EOUC[1] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— NMI® WKPU I
— WKPU[2]* WKPU |
PA[2] | PCR[2] |AFO GPIO[2] SIUL o | s Tristate 313 |5]|9]|F
AF1 EOUC2] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— WKPU[3]* WKPU I
PA[3] | PCRI[3] |AFO GPIO[3] SIUL o | s Tristate | 43 | 39 | 68 | 90 | K15
AF1 EOUCI3] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— EIRQ[0] SIUL [
PA[4] | PCRI[4] | AFO GPIO[4] SIUL o | s Tristate | 20 | 20 | 29 | 43 | N6
AF1 EOUC[4] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— WKPU[9]* WKPU I
PA[5] | PCRI[5] | AFO GPIO[5] SIUL /O | M Tristate | 51 | 51 | 79 | 118 | C11
AF1 EOUC[5] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
PA[6] | PCRI6] | AFO GPIO[6] SIUL o | s Tristate | 52 | 52 | 80 | 119 | D11
AF1 EOUC6] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— EIRQ[1] SIUL [
PA[7] | PCR[7] | AFO GPIO[7] SIUL o | s Tristate | 44 | 44 | 71 | 104 |D16
AF1 EOUC[7] eMIOS_0 | I/0
AF2 LIN3TX LINFlex 3 | O
AF3 — — —
— EIRQ[2] SIUL [
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

c Pin number
= k=)
e T g g
17} c © o [ =] (¢ ] (s ] “
8 o« E 2 _E’ S 2 2|3 |2 |a &
t o ° 17} S g - c © © LL L m
5| 8 | E s 53| 8 |z|g|9 |98
o g E nq: ° g [ X X <
= o =) =) 1= i =
(] = L © © (=] <
2 8 |88 | |8
< o a | a «
s | =
PB[8] | PCRI[24] | AFO GPIO[24] SIUL [ I Tristate | 30 | 30 | 39 | 53 | R9
AF1 — — —
AF2 — — —
AF3 — — —
— ANS[O0] ADC I
— | OSC32K_XTAL’ SX0OSC | 110
PB[9] | PCRI[25] | AFO GPIO[25] SIUL [ [ Tristate | 29 | 29 | 38 | 52 | T9
AF1 — — —
AF2 — — —
AF3 — — —
— ANS[1] ADC I
— | OSC32K_EXTAL? | SXOSC | I/O
PB[10] | PCR[26] | AFO GPIO[26] SIUL o | J Tristate | 31 | 31 | 40 | 54 | P9
AF1 — — —
AF2 — — —
AF3 — — —
— ANS[2] ADC I
— WKPU[8]* WKPU |
PB[11]8 | PCR[27] | AFO GPIO[27] SIUL o | J Tristate | 38 | 36 | 59 | 81 |N13
AF1 EOUCI3] eMIOS_0 | I/0
AF2 — — —
AF3 CS0_0 DSPLLO | I/O
— ANS[3] ADC I
PB[12] | PCR[28] | AFO GPIO[28] SIUL o | J Tristate | 39 | — | 61 | 83 |M16
AF1 EOUC[4] eMIOS_0 | I/0
AF2 — — —
AF3 CS1.0 DSPLO | O
— ANX[O0] ADC [
PB[13] | PCR[29] | AFO GPIO[29] SIUL o | J Tristate | 40 | — | 63 | 85 |M13
AF1 EOUC[5] eMIOS_ 0 | I/0
AF2 — — —
AF3 CS2.0 DSPILO | O
— ANX[1] ADC [
PB[14] | PCR[30] | AFO GPIO[30] SIUL o | J Tristate | 41 | 37 | 65 | 87 |L16
AF1 EOUCI6] eMIOS_0 | I/0
AF2 — — —
AF3 CS3_0 DSPILO | O
— ANX[2] ADC [
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

c Pin number
= k=)
_ s g &g
o c © o [ 3 (e ] (s ] “
s o E 2 g 5|5 2 2|3 |2 |a b
t o ° 17} S 9 - c © © LL L m
5 a o c = = ] o (¢ (e o
[ © S o © < o m | O |4 — <
£ u- a o |% b S |8|g|lz |=
(] = L © © (=] <
Z 2 (88| | |8
o« a | a N
s | =
PB[15] | PCR[31] | AFO GPIO[31] SIUL o | J Tristate | 42 | 38 | 67 | 89 |L13
AF1 EOUC[7] eMIOS_0 | I/0
AF2 — — —
AF3 CS4. 0 DSPILO | O
— ANX[3] ADC I
PC[0]° | PCR[32] | AFO GPIO[32] SIUL /O | M |Input,weak | 59 | 59 | 87 | 126 | A8
AF1 — — — pull-up
AF2 TDI JTAGC [
AF3 — — —
PC[1]° | PCR[33] | AFO GPIO[33] SIUL /O | M Tristate | 54 | 54 | 82 | 121 | C9
AF1 — — —
AF2 TDO' JTAGC o}
AF3 — — —
PC[2] | PCR[34] | AFO GPIO[34] SIUL /o | M Tristate | 50 | 50 | 78 | 117 | A11
AF1 SCK_1 DSPI_1 | I/O
AF2 CAN4TXM FlexCAN_4 | O
AF3 — — —
— EIRQ[5] SIUL I
PC[3] | PCR[35] | AFO GPIO[35] SIUL o | s Tristate | 49 | 49 | 77 | 116 | B11
AF1 CS0_1 DSPI_1 | 11O
AF2 MA[O] ADC 0
AF3 — — —
— CAN1RX FlexCAN_1| |
— CAN4RX" FlexCAN_4 | |
— EIRQ[6] SIUL [
PC[4] | PCR[36] | AFO GPIO[36] SIUL /0 | M Tristate | 62 | 62 | 92 | 131 | B7
AF1 — — —
AF2 — — —
AF3 — — —
— SIN_1 DSPI_1 I
— CAN3RX FlexCAN_3 | |
PC[5] | PCR[37] | AFO GPIO[37] SIUL /o | M Tristate | 61 | 61 | 91 | 130 | A7
AF1 SOUT _1 DSPI1 o}
AF2 CAN3TX! FlexCAN_3| O
AF3 — — —
— EIRQ[7] SIUL I
PC[6] | PCR[38] | AFO GPIO[38] SIUL o | s Tristate | 16 | 16 | 25 | 36 | R2
AF1 LINTTX LINFlex_ 1 | O
AF2 — — —
AF3 — — —
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

c Pin number
= k=)
_ s g &g
17} c © o [ =] (¢ ] (s ] “
8 o« E 2 _E’ S 2 2|3 |2 |a &
t o > 17} S g - c © © LL L m
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& g z g |SI1g] S |%lg/2|2 2
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PC[7] | PCR[39] | AFO GPIO[39] SIUL o | s Tristate | 17 | 17 | 26 | 37 | P3
AF1 — — —
AF2 — — —
AF3 — — —
— LIN1RX LINFlex_1 | 1
— WKPU[12]* WKPU |
PC[8] | PCR[40] | AFO GPI0O[40] SIUL o | s Tristate | 63 | 63 | 99 | 143 | A1
AF1 LIN2TX LINFlex 2 | O
AF2 — — —
AF3 — — —
PC[9] | PCR[41] | AFO GPIO[41] SIUL o | s Tristate 2| 2| 2| 2 |B
AF1 — — —
AF2 — — —
AF3 — — —
— LIN2RX LINFlex 2 | |
— WKPU[13]* WKPU I
PC[10] | PCR[42] | AFO GPIO[42] SIUL /O | M Tristate | 13 | 13 | 22 | 28 | M3
AF1 CAN1TX FlexCAN_1| O
AF2 CAN4TXM FlexCAN_4 | O
AF3 MA[1] ADC o}
PC[11] | PCR[43] | AFO GPIO[43] SIUL o | s Tristate | — | — | 21 | 27 | M4
AF1 — — —
AF2 — — —
AF3 — — —
— CAN1RX FlexCAN_1| |
— CAN4RXx FlexCAN_4 | |
— WKPU[5]* WKPU I
PC[12] | PCR[44] | AFO GPIO[44] SIUL /O | M Tristate | — | — | 97 | 141| B4
AF1 EOUC[12] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— SIN_2 DSPI_2 I
PC[13] | PCR[45] | AFO GPIO[45] SIUL o | s Tristate | — | — | 98 | 142 | A2
AF1 EOUC[13] eMIOS_0 | I/0
AF2 SOUT_2 DSPIL2 | O
AF3 — — —
PC[14] | PCR[46] | AFO GPIO[46] SIUL o | s Tristate | — | — | 3 | 3 | C1
AF1 EOUC[14] eMIOS_0 | I/0
AF2 SCK 2 DSPI_2 | I/0
AF3 — — —
— EIRQ[8] SIUL [
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Package pinouts and signal descriptions

Table 18. MEDIUM configuration output buffer electrical characteristics (continued)

Vpp = 5.0V + 10%, PAD3V5V =0

Value
Symbol |C Parameter Conditions’ Unit
Min | Typ | Max
VoL |CC|C |Output low level Push Pull [Ig. = 3.8 mA, — — 10.2Vpp| V
MEDIUM configuration Vpp=5.0V + 10%, PAD3V5V =0
P loL = 2 MA, — | = To.1vpp
Vpp=5.0V = 10%, PAD3V5V =0
(recommended)
E IOL= 1 mA, — — 0'1VDD
Vpp = 5.0 V + 10%, PAD3V5V = 12
c loL=1mA, — | =1 o5
Vpp=3.3V +10%, PAD3V5V =1
(recommended)

' 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 and Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

Table 19. FAST configuration output buffer electrical characteristics

Vpp=3.3V +10%, PAD3V5V =1
(recommended)

Value
Symbol (C Parameter Conditions’ Unit
Min Typ | Max
Vou |CC | P [Output high level Push Pull {lgy = —14mA, 0.8Vpp | — — \
FAST configuration Vpp=5.0V = 10%, PAD3V5V =0
(recommended)
E IOH = —7mA, 0'8VDD — —
Vpp = 5.0V + 10%, PAD3V5V = 12
C| loy = —11mA, Vpp08| — | —
Vpp=3.3V + 10%, PAD3V5V =1
(recommended)
VoL |CC| P |Output low level Push Pull |Ig = 14mA, — — |01Vpp| V
FAST configuration Vpp=5.0V = 10%, PAD3V5V =0
(recommended)
E |o|_= 7mA, —_— — 0'1VDD
Vpp = 5.0 V + 10%, PAD3V5V = 12
C] loL= 11mA, — — | o5

' Vpp=3.3V£10%/5.0V + 10%, T = —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 and Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.
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Package pinouts and signal descriptions

1 208 MAPBGA available only as development package for Nexus2+

Table 22 provides 1/0O consumption figures.

In order to ensure devicereliability, the average current of the I/O on asingle segment should remain below
the | oy gseg Maximum value.

Table 22. /0 consumption

Value
Symbol |C Parameter Conditions’ Unit
Min | Typ | Max
IswTsLw? |CC|D|Dynamic I/O current for |C = 25 pF Vpp=5.0V = 10%, — — 20 | mA
SLOW configuration PAD3V5V =0
Vpp=33V+10%, | — — 16
PAD3V5V =1
lswrmep? |CC|D|Dynamic I/O current for |Cy = 25 pF Vpp=5.0V£10%, | — — 29 | mA
MEDIUM configuration PAD3V5V =0
Vpp=33V+10%, | — | — | 17
PAD3V5V =1
ISWT,:ST2 CC|D|Dynamic I/O current for |C| =25 pF Vpp=5.0V = 10%, — — 110 | mA
FAST configuration PAD3V5V =0
Vpp=33V£10%, | — — 50
PAD3V5V =1
Irmssiw |CC|D|Root mean square I/O |C_ =25 pF, 2 MHz Vpp=5.0V+10%, | — — 23 |mA
current for SLOW PAD3V5V =0
configuration Cu=25pF, 4 MHz — | — |32
C_ =100 pF, 2 MHz — — 6.6
C_=25pF, 2 MHz Vpp=33V+£10%, | — — 1.6
CL =25 pF, 4 MHz PAD3VSV =1 — | — | 23
C_ =100 pF, 2 MHz — | — | 47
Irmsmep |CC|D|Root mean square /O |C =25 pF, 1I3MHz |Vpp=5.0V = 10%, — — 6.6 | mA
current for MEDIUM PAD3V5V =0
configuration Ci =25 pF, 40 MHz - — | 134
C_ =100 pF, 13 MHz — — | 183
C_=25pF, 183MHz |Vpp=3.3V+10%, | — — 5
PAD3V5V =1
C_ =25 pF, 40 MHz 3Vs — — 8.5
C_ =100 pF, 13 MHz — — 11
IrmsesT |CC|D|Root mean square /0 |C =25 pF, 40 MHz |Vpp=5.0V = 10%, — — 22 | mA
current for FAST PAD3V5V =0
configuration Ci =25 pF, 64 MHz - - 33
C_ =100 pF, 40 MHz — — 56
C_=25pF,40MHz |Vpp=33V+10%, | — — 14
Cy = 25 pF, 64 MHz PAD3V5V =1 — | — ] 20
C =100 pF, 40 MHz — — 35
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2.20.1 Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with atypical 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 EM C software optimization and prequalification testsin
relation with the EMC level requested for his application.

» Software recommendations. The software flowchart must include the management of runaway
conditions such as:

— Corrupted program counter
— Unexpected reset
— Critical data corruption (control registers...)

* Prequdlification trials: Most of the common failures (unexpected reset and program counter
corruption) can be reproduced by manually forcing alow state on the reset pin or the oscillator pins
for 1 second.

To complete these trials, ESD stress can be applied directly on the device. When unexpected
behavior is detected, the software can be hardened to prevent unrecoverable errors occurring.

2.20.2 Electromagnetic interference (EMI)

The product is monitored in terms of emission based on atypical application. Thisemission test conforms
to the IEC 61967-1 standard, which specifies the general conditions for EMI measurements.

Table 33. EMI radiated emission measurement’+2

Value
Symbol (C Parameter Conditions Unit
Min | Typ | Max
— |SR|—|Scan range — 0.150, — |1000|MHz
fcpu |SR|—|Operating frequency — — | 64 | — |MHz
Vpp_Lv|SR|—|LV operating voltages — — |128| — | V
Semi |CC| T |Peak level Vpp= 5V, Ty =25°C, No PLL frequency — | — | 18 |dBuVv
LQFP144 package modulation
fost coniorming to I8 615672 2% PLL frequency| — | — | 14 |dBuV
0sc = cPU= modulation

T EMI testing and 1/O port waveforms per IEC 61967-1, -2, -4

2 For information on conducted emission and susceptibility measurement (norm IEC 61967-4), please contact your
local marketing representative.

2.20.3 Absolute maximum ratings (electrical sensitivity)

Based on two different tests (ESD and LU) using specific measurement methods, the product is stressed
in order to determine its performance in terms of electrical sensitivity.
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Table 37. Fast external crystal oscillator (4 to 16 MHz) electrical characteristics

Value
Symbol Parameter Conditions’ Unit
Min Typ Max
fexosc |SR Fast external crystal — 4.0 — 16.0 MHz
oscillator frequency
Imrxosc |CC Fast external crystal Vpp=3.3V +10%, 2.2 — 8.2 mA/V
oscillator transconductance |PAD3V5V = 1
OSCILLATOR_MARGIN =0
CcC Vpp=5.0V + 10%, 2.0 — 7.4
PAD3V5V =0
OSCILLATOR_MARGIN =0
CcC Vpp=3.3V +10%, 27 — 9.7
PAD3V5V = 1
OSCILLATOR_MARGIN = 1
CcC Vpp=5.0V + 10%, 25 — 9.2
PAD3V5V =0
OSCILLATOR_MARGIN = 1
Vexosc |CC| T |Oscillation amplitude at fosc =4 MHz, 1.3 — — \
EXTAL OSCILLATOR_MARGIN =0
fosc= 16 MHZ, 1.3 — —
OSCILLATOR_MARGIN = 1
Vexoscop | CC| C |Oscillation operating point — — 0.95 — \Y%
lrxosc |CC Fast external crystal — — 2 3 mA
oscillator consumption
texoscsu |CC Fast external crystal fosc = 4 MHz, — — 6 ms
oscillator start-up time OSCILLATOR_MARGIN=0
fOSCZ 16 MHZ, — — 1.8
OSCILLATOR_MARGIN = 1
ViH SR Input high level CMOS Oscillator bypass mode 0.65Vpp — Vpp+0.4 | V
(Schmitt Trigger)
Vi SR 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)

2.22 Slow external crystal oscillator (32 kHz) electrical characteristics

The device provides alow power oscillator/resonator driver.
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2 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.

3 Maximum ESR (R

m) of the crystal is 50 kQ

4 Coincludes a parasitic capacitance of 2.0 pF between OSC32K_XTAL and OSC32K_EXTAL pins

OSCON bit (OSC_CTL register) A

Vosca2k_XTAL

1p-=-------

A |

Vsxosc

1/fsxosc
-

|

T
i

!

/w

LU

M
|

(A

v

. Tsxoscsu

P valid internal clock

Figure 18. Slow external crystal oscillator (32 kHz) timing diagram

Table 39. Slow external crystal oscillator (32 kHz) electrical characteristics

Value
Symbol c Parameter Conditions' Unit
Min Typ | Max

fsxosc |SR|—|Slow external crystal oscillator frequency — 32 [32.768| 40 |kHz
Vsxosc |CC| T |Oscillation amplitude — — 2.1 — \Y
Isxoscaias |CC| T |Oscillation bias current — — 25 — | pA
Isxosc |CC| T |Slow external crystal oscillator consumption — — — 8 pA
Tsxoscsu |CC| T |Slow external crystal oscillator start-up time — — — 22 s

' Vpp=3.3V£10%/5.0V + 10%, Ty = —40 to 125 °C, unless otherwise specified. Values are specified for no
neighbor GPIO pin activity. If oscillator is enabled (OSC32K_XTAL and OSC32K_EXTAL pins), neighboring pins

should not toggle.

2 Start-up time has been measured with EPSON TOYOCOM MC306 crystal. Variation may be seen with other crystal.

2.23 FMPLL electrical characteristics

The device provides afrequency-modul ated phase-locked loop (FMPLL) moduleto generate afast system

clock from the main oscillator driver.
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Table 41. Fast internal RC oscillator (16 MHz) electrical characteristics (continued)

Value
Symbol C Parameter Conditions’ Unit
Min | Typ | Max
IrircsTop |CC| T |Fast internal RC oscillator high Tpo=25°C |sysclk = off — 500 — | pA
frequency and system clock current ~
in stop mode sysclk = 2 MHz — 600 —
sysclk = 4 MHz — 700 —
sysclk = 8 MHz — 900 —
sysclk =16 MHz| — 1250 —
trircsu |CC| C |Fast internal RC oscillator start-up |Vpp=5.0V + 10% — 1.1 20 | ps
time
Arrcpre |CC| T |Fast internal RC oscillator precision | Ty = 25 °C -1 — +1 %o
after software trimming of fgrc
AriretriM |CC| T |Fast internal RC oscillator trimming [Tp =25 °C — 1.6 %
step
Arrcvar |CC| P |Fast internal RC oscillator variation — -5 — +5 %

in over temperature and supply with
respect to frgc at Ta=25°Ciin
high-frequency configuration

' Vpp=3.3V£10%/5.0V + 10%, Ty = —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.

2.25 Slow internal RC oscillator (128 kHz) electrical characteristics

Thedevice providesa 128 kHz slow internal RC oscillator. This can be used asthe reference clock for the
RTC module.

Table 42. Slow internal RC oscillator (128 kHz) electrical characteristics

Value
Symbol Cc Parameter Conditions' Unit
Min | Typ | Max
fsirc CC| P |Slow internal RC oscillator low Ta =25 °C, trimmed — | 128 | — |kHz
SRI— frequency — 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 | Tp = 25 °C -2 — +2 | %
after software trimming of fgrc
Agirctriv |CC| C |Slow internal RC oscillator trimming — — | 27| —
step
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2.26 ADC electrical characteristics

2.26.1 Introduction
The device provides a 10-bit Successive Approximation Register (SAR) analog-to-digital converter.

Offset error (Eg) Gain error (Eg)
[«
1023 |- .
F /
1022~ Vi /
4
1021 v4
/ /
1020 L
/ /
1019~ L
/ /
/ / 1 LSB ideal = VDDfADC/ 1024
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| @) / /
S /7
o /v
/
code out / /
71—
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(1)
L /7
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51— / —
/ (5) (1) Example of an actual transfer curve
4 /| / 4 (2) The ideal transfer curve
/ T ‘ (3) Differential non-linearity error (DNL)
/] 7 @ 1< .
3 | (4) Integral non-linearity error (INL)
y ’ 7 ’ (5) Center of a step of the actual transfer curve
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0
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Figure 19. ADC characteristic and error definitions

2.26.2 Input impedance and ADC accuracy
In the following analysis, the input circuit corresponding to the precise channels is considered.

To preserve the accuracy of the A/D converter, it is necessary that analog input pins have low AC
impedance. Placing a capacitor with good high frequency characteristics at the input pin of the device can
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1. A first and quick charge transfer from the internal capacitance Cp; and Cp, to the sampling
capacitance Cq occurs (Cg is supposed initially completely discharged): considering a worst case
(since the time constant in reality would be faster) in which Cp, isreported in parallel to Cp, (call
Cp = Cp; + Cpp), the two capacitances Cp and Cg are in series, and the time constant is

Egn. 5
CpeC
_ p*Cs
71 = (Rgyw *Rap)® o7 Cs

Equation 5 can again be simplified considering only Cqasan additional worst condition. In reality,
the transient is faster, but the A/D converter circuitry has been designed to be robust also in the
very worst case: the sampling time tg is always much longer than the internal time constant:

Eqgn. 6
Ty <(Rgyy *Rpp) * Cg«lyg

The charge of Cp; and Cp; isredistributed aso on Cg, determining anew value of the voltage V¢
on the capacitance according to Equation 7:

Eqn. 7
Va1°(Cg*tCpy +Cpy) = Vp ¢ (Cpy+Cpy)

2. A second charge transfer involves also Cr- (that istypically bigger than the on-chip capacitance)
through the resistance R, : again considering the worst case in which Cp, and Cg were in parallel
to Cp, (since the time constant in reality would be faster), the time constant is:

Eqgn. 8
Tp<R *(Cg+Cpy +Cpy)
In this case, the time constant depends on the external circuit: in particular imposing that the

transient is completed well before the end of sampling time tg, a constraintson R sizing is
obtained:

Eqn. 9
85e Ty = 85e RL . (CS+ CPl + CPZ) <tg

Of course, R; shall be sized also according to the current limitation constraints, in combination
with Rg (source impedance) and Rg (filter resistance). Being Cg definitively bigger than Cpq, Cpp
and Cg, then the final voltage V., (at the end of the charge transfer transient) will be much higher
than V1. Equation 10 must be respected (charge balance assuming now Cg aready charged at

VAl):
Eqn. 10
Va2* (Cg*Cpy #Cpp+Cp) =V e Cpt Va0 (Cpy +Cpp+Cy)
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2.27 On-chip peripherals

2.27.1 Current consumption

Table 45. On-chip peripherals current consumption1

Symbol c Parameter Conditions Typical value? |Unit
Ipp_BV(CAN) CC | T|CAN (FlexCAN) supply Bitrate: Total (static + dynamic) 8 " foeriph + 85 | PA
current on VDD_BV 500 Kbyte/s |consumption:
. : * FlexCAN in loop-back -
Bitrate: mode 8 fperiph +27

125 Kbyte/s |, v @ 8 MHz used as

CAN engine clock source
* Message sending period is

580 ps
lpp_Bv(emios) |CC|T|eMIOS supply currenton | Static consumption: 29 * foeriph pA
VDD_BV ¢ eMIOS channel OFF
¢ Global prescaler enabled
Dynamic consumption: 3
* |t does not change varying the frequency
(0.003 mA)
lbp_Bv(scl) CC | T |SCI (LINFlex) supply Total (static + dynamic) consumption: 5 " foeriph + 31 | WA
current on VDD_BV ¢ LIN mode
* Baudrate: 20 Kbyte/s
Ipb_Bv(sPI) CC | T|SPI (DSPI) supply current |Ballast static consumption (only clocked) 1 A
VDD_BV X - .
on - Ballast dynamic consumption (continuous 16 * foeriph

communication):

¢ Baudrate: 2 Mbit/s

¢ Transmission every 8 ps
* Frame: 16 bits

Ipp_v(apc) | CC| T |ADC supply current on Vpp = 5.5V |Ballast static consumption 41 * fperiph pA
VDD_BV (no conversion)
Ballast dynamic consumption 5 " fperiph
(continuous conversion)®
Ipb_Hv_aAbc(apcy | CC | T|ADC supply current on Vpp =5.5V |Analog static consumption 2™ foeriph pA
VDD_HV_ADC (no conversion)
Analog dynamic consumption | 75 * fyeripn + 32

(continuous conversion)

lDDfHV(FLASH) CC | T |Code Flash + Data Flash VDD =55V — 8.21 mA
supply current on VDD_HV

Ibb_Hv(PLL) CC| T |PLL supply current on Vpp=55V — 30 * fperiph pA
VDD_HV

! 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 + 5) * fperiph-
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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. DSPI0 and DSPI1 have only MEDIUM SCK available.

The tcgc 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 Atcgc to ensure positive tcgcext-

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 Atpgc to ensure positive tagcext-

6 This delay value corresponds to SMPL_PT = 00b which is bit field 9 and 8 of the DSPI_MCR.

7 SCK and SOUT configured as MEDIUM pad

MPC5604B/C Microcontroller Data Sheet, Rev. 14

NXP Semiconductors 81



Package characteristics

A N BLATING ——g-fl?g—- BASE METAL
Q——¢— \ N W
i /R
Lr==050 m &NV @
— == ' NS '<\ l
T
X8, CORD [ — o
A v EARGE R [
SECTION A—A
VIEW A Mol PLaces
- o WIN .45
=—(0.25]) 135
R 0,13 MIN
R 0.2
013

GAGE PJLANE ___________ L

L e # ]
. (0.5]
O om 503
—{—

VIEW B
DFEECALE SEMIDIOWTR (M. | MECHANICAL OUTLINE PRINT WEREICN NOT TO SCALE
TTLE: DOCUMENT NO: BEASSZI77W REW: F
144 LEAD LQFP GAZSE MUMBER: 81803 20 WAY 2005

20 X 20, 0.3 PITCH, 1.4 THICK

STANOARD: NOM—JEDEC

NOTES:

1. ALL DIMENSIONE ARE IN MILLIMETERS.

2 INTERFRET DIMEMSICNE AND TOLERANMCES PER ASME 14 5WM—1084.
&DA‘I‘UMS B, © ANG [ TO BE DETERMINED AT DATUM PLANE H.

ATHE TOP PACKAGE BCDY SZE MAY BE SMALLER THAN THE BOTTOM PACKAGE SIZE BY A
MAXIMUM CF &1 mm.

ATHIS DIMEMSIONS DO NOT INCLLDE WOLD PROTRUSIONS,  THE MAXIMUM
Al LOWAHLE PROTRUSION IS D.25 mm PER SIDE. THIS DIMENSIONS ARE MAXIMUKW
BODY SIZE DIMEMSIONS INCLUDING MOLD MISMATCH,

‘THIS DIMEMSION DOES WGT NCLUDE DAM BAR PROTRUSION. PROTRUSIONS SHALL NOT
AUSE THE LEAD WIDTH TO EXCEED 0.35. MWIMIMUM SPACE BETWEEM PROTRUSION
AND AN ADJAGCENT LEAD SHALL BE 0.07 MM.

&THIS DIMEMSIONS ARE DETERMIMED AT THE SEATING PLANE, DATUM A,

Figure 42. 144 LQFP package mechanical drawing (2 of 2)
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4 Ordering information

Figure 45. Commercial product code structure

Ordering information

Example code: M PC 56
Qualification Status 4|
PowerPC Core

Automotive Platform

Core Version

Flash Size (core dependent)
Product

B Fi M LL

Fab and Mask Indicator

Temperature spec.

Package Code

Frequency
R = Tape & Reel (blank if Tray)

Qualification Status Flash Size (z0 core)

M = MC status 2 =256 KB
S = Auto qualified 3 =384 KB
P = PC status 4 =512 KB
Automotive Platform Product
56 = PPC in 90nm B = Body

C = Gateway

Core Version

0 =e200z0 Fab and Mask Indicator
F = ATMC Fab
Note: Not all options are available on all devices. K =TSMC Fab

1 = Maskset Revision

Temperature spec.
C=-40t085°C

V =-40t0 105 °C
M =-40to 125 °C

Package Code

LH = 64 LQFP

LL = 100 LQFP

LQ = 144 LQFP

MG = 208 MAPBGA'

Frequency
4 = Up to 48 MHz
6 = Up to 64 MHz

1 208 MAPBGA available only as development package for Nexus2+

5 Document revision history

Table 49 summarizes revisions to this document.

Table 49. Revision history

Revision Date

Description of Changes

1 04-Apr-2008 |Initial release.
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