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Table 1. MPC5604B/C device comparison1 (continued)

Device
Feature | \bcse | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPC56 | MPCS6 | MPC56 | MPC56 | MPC56 | MPC5604
02BxLH|02BxLL [02BxLQ|02CxLH|02CxLL|03BxLH|03BxLL [03BxLQ|03CxLH|03CxLL|04BxLH|04BxLL|04BxLQ|04CxLH|04CxLL| BxMG
e PWM + 10ch | 20ch | 40ch | 10ch | 20ch | 10ch | 20ch | 40ch | 10ch | 20ch | 10ch | 20ch | 40ch | 10ch | 20ch 40 ch
Ic/oc*
* |C/OC* — 3ch 6 ch — 3 ch — 3 ch 6 ch — 3ch — 3 ch 6 ch — 3ch 6 ch
SCI (LINFlex) 35 4
SPI (DSPI) 2 3 2 3 2 3 2 3 2 3 2 3
CAN o6 5 6 37 5 6 37 5 6
(FlexCAN)
12c 1
32 kHz Yes
oscillator
GPIO® 45 ‘ 79 ‘ 123 ‘ 45 ‘ 79 | 45 ‘ 79 | 123 ‘ 45 ‘ 79 ‘ 45 ‘ 79 | 123 ‘ 45 | 79 123
Debug JTAG Nexus2+
Package 64 100 | 144 64 100 64 100 | 144 64 100 64 100 | 144 64 100 208
LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP | LQFP |MAPBGA?

© O N O O b~ WO N =

Feature set dependent on selected peripheral multiplexing—table shows example implementation.
Based on 125 °C ambient operating temperature.
See the eMIOS section of the device reference manual for information on the channel configuration and functions.
IC — Input Capture; OC — Output Compare; PWM — Pulse Width Modulation; MC — Modulus counter.
SCI0, SCI1 and SCI2 are available. SCI3 is not available.

CANO, CAN1 are available. CAN2, CAN3, CAN4 and CANS5 are not available.
CANO, CAN3 and either CAN1 or CAN4 are available. CAN2, CAN5 and CANG are not available
1/0 count based on multiplexing with peripherals.
208 MAPBGA available only as development package for Nexus2+.
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Package pinouts and signal descriptions
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PBEI d 1 108 [1 PA[11]
pPcol g 2 107 |1 PA[10]
Pcl14]d 3 106 1 PA[9]
pciis d 4 105 1 PA[g]
PG5 ] 5 104 F1 PA[7]
PG4I ] 6 103 1 PE[13]
PG3I 7 102 |3 PF[14]
PGl2 ] 8 101 p1 PF(15]
PAl2] 9 100 |1 VDD_HV
PE[0] ] 10 99 B vSS_HV
pPAfI ] 11 98 b1 PGI0]
PE[] ] 12 97 B PG[1]
PE(8] 13 96 1 PH[3]
PE[O] ] 14 95 b1 PH[2]
PE[10] ] 15 94 h1 PH[1]
PAO] O 16 93 |1 PH[0]
PE(1] ] 17 92 B PG[12)
vss_Hv g 18 144 LQFP o1 pPa[13]
VDD_HV ] 19 90 |1 PA[3]
vss_HV ] 20 . 89 b1 PBI[15]
RESET ] 21 TOp view 88 | PD[15]
vss_Lv d 22 87 | PB[14]
vDD_LV f 23 86 1 PD[14]
vbD_BV d 24 85 1 PB[13]
PGl9] g 25 84 b PD[13]
PG(8] 26 83 fPB[12)
pcritl g 27 82 [ PD[12]
pci10]d 28 81 fPB{11]
PG71 29 80 1 PD[11]
PGI6] 30 79 [ PD[10]
PB[o] ] 31 78 |1 PD[9]
PB[1] 32 77 P[]
PFio] o 33 76 [ PBI6]
PF[8] ] 34 75 1 PB[5]
PF(12] ] 35 74 | VDD_HV_ADC
PCl6] ] 36 73 | VSS_HV_ADC
P ORI ON @O - N TN ORI AN IVOE B RO =N
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NP e Y Ye N334 2000 -NnY0oNo-"NnY0oReS
EEE§E§§§§§‘§”§%‘E8‘&%?&&&&&&'&&285285285?
> >

Note:

Availability of port pin alternate functions depends on product selection.

Figure 5. LQFP 144-pin configuration

MPC5604B/C Microcontroller Data Sheet, Rev. 14

10

NXP Semiconductors



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
° o 9L c = = L] (] e o (e} (e} o
& g z g |SI1g] S |%lg/2|2 2
= o =) =) 1= i =
(] = L © © (=] <
= ﬂ B (B T | T8
< o g |8 «
s | =
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 5. Functional port pin descriptions (continued)

c Pin number
= k=)
s |E g |k E o
[= © o [}
8 o« E 2 _E’ S 2 2|3 |2 |a &
t o ° 17} S g - c © © LL L m
| 2 |2 - g Sz &8 |az|g|9|9%
o g Z & S| & - x X o | = =
& Q m 2(8(8 |3 |2
= ﬂ B (B T | T8
< o g |8 «
s | =
PF[8] | PCR[88] | AFO GPIO[88] SIUL /0 | M Tristate | — | — | — | 34 | P1
AF1 CAN3TX FlexCAN_3| O
AF2 CS4 0 DSPILO | O
AF3 CAN2TX1® FlexCAN_2| O
PF[9] | PCRI[89] | AFO GPIO[89] SIUL /o | s Tristate | — | — | — | 33 | N2
AF1 — — —
AF2 CS5_0 DSPILO | O
AF3 — — —
— CAN2RX1® FlexCAN_2 | |
— CAN3RX FlexCAN_3 | |
PF[10] | PCR[90] | AFO GPIO[90] SIUL /O | M Tristate | — | — | — | 38 | R3
AF1 — — —
AF2 — — —
AF3 — — —
PF[11] | PCR[91] | AFO GPIO[91] SIUL o | s Tristate | — | — | — | 39 | R4
AF1 — — —
AF2 — — —
AF3 — — —
— WKPU[15]* WKPU |
PF[12] | PCR[92] | AFO GPI0[92] SIUL /o | M Tristate | — | — | — | 35 | R1
AF1 E1UC[25] eMIOS_1 | IO
AF2 — — —
AF3 — — —
PF[13] | PCR[93] | AFO GPIO[93] SIUL o | s Tristate | — | — | — | 41 | T6
AF1 E1UC[26] eMIOS_1 | IO
AF2 — — —
AF3 — — —
— WKPU[16]* WKPU I
PF[14] | PCR[94] | AFO GPIO[94] SIUL /O | M Tristate | — | 43 | — | 102|D14
AF1 CAN4TX! FlexCAN_4 | O
AF2 E1UC[27] eMIOS_1 | IO
AF3 CAN1TX FlexCAN_4| O
PF[15] | PCR[95] | AFO GPIO[95] SIUL o | s Tristate | — | 42 | — [ 101 |E15
AF1 — — —
AF2 — — —
AF3 — — —
— CAN1RX FlexCAN_1| |
— CAN4RXx FlexCAN_4 | |
— EIRQ[13] SIUL [
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

c Pin number
= ]
_ s A
o c © o o = (e (¢} ?
s o E 2 g 5|5 2 2|3 |2 |a b
T Q © e = 21z 5 © o |& |G |@
g o = 5 = S © o 11] [8) ] - &
E - a o | % i 3|8 |g |z |=
s = @ |2(8|° |7 =
< [ e |8 o
= =
PH[2] | PCR[114]| AFO GPIO[114] SIUL /0O | M Tristate — | — | — | 95 |F16
AF1 E1UC[4] eMIOS_1 | I/O
AF2 SCK_1 DSPI_1 I/0
AF3 — — —
PH[3] |PCR[115]| AFO GPIO[115] SIUL /O | M Tristate — | — | — | 96 |F15
AF1 E1UCI5] eMIOS_1 | I/O
AF2 CS0_1 DSPI_1 IO
AF3 — — —
PH[4] | PCR[116]| AFO GPIO[116] SIUL /o | M Tristate — | — | — | 134 | A6
AF1 E1UCI6] eMIOS_1 | I/O
AF2 — — —
AF3 — — —
PH[5] |PCR[117]| AFO GPIO[117] SIUL /o | S Tristate — | — | — |135| B6
AF1 E1UC[7] eMIOS_1 | I/O
AF2 — — —
AF3 — — —
PH[6] | PCR[118]| AFO GPIO[118] SIUL /o | M Tristate — | — | — |136| D5
AF1 E1UCI8] eMIOS_1 | I/O
AF2 — — —
AF3 MA[2] ADC (0]
PH[7] |PCR[119]| AFO GPIO[119] SIUL /0 | M Tristate — | — | — |187| C5
AF1 E1UC[9] eMIOS_1 | I/O
AF2 CS3_2 DSPI_2 0]
AF3 MA[1] ADC 0]
PH[8] | PCR[120]| AFO GPIO[120] SIUL /O | M Tristate — | — | — | 138 | A5
AF1 E1UC[10] eMIOS_1 | I/O
AF2 Cs2_2 DSPI_2 0]
AF3 MA[0] ADC 0]
PH[9]° | PCR[121] | AFO GPIO[121] SIUL /O | S |Input,weak | 60 | 60 | 88 | 127 | B8
AF1 — — — pull-up
AF2 TCK JTAGC |
AF3 — — —
PH[10]° | PCR[122] | AFO GPIO[122] SIUL I/O| S |Input,weak | 53 | 53 | 81 [ 120 | B9
AF1 — — — pull-up
AF2 T™MS JTAGC |
AF3 — — —
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Package pinouts and signal descriptions

2.8 Electrical characteristics

2.9 Introduction

This section contains electrical characteristics of the device as well as temperature and power
considerations.

This product contains devices to protect the inputs against damage due to high static voltages. However,
it is advisable to take precautions to avoid applying any voltage higher than the specified maximum rated
voltages.

To enhancereliability, unused inputs can be drivento an appropriatelogic voltagelevel (Vpp or Vgg). This
could be done by the internal pull-up and pull-down, which is provided by the product for most general
purpose pins.

The parameterslisted in the following tables represent the characteristics of the device and its demands on
the system.

In the tables where the device logic provides signals with their respective timing characteristics, the
symbol “CC” for Controller Characteristicsis included in the Symbol column.

In the tables where the external system must provide signalswith their respective timing characteristics to
the device, the symbol “SR” for System Requirement isincluded in the Symbol column.

2.10 Parameter classification

The electrical parameters shown in this supplement are guaranteed by various methods. To give the
customer abetter understanding, the classificationslisted in Table 7 are used and the parameters are tagged
accordingly in the tables where appropriate.

Table 7. 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.

MPC5604B/C Microcontroller Data Sheet, Rev. 14
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Package pinouts and signal descriptions

2.11 NVUSRO register

Bit values in the Non-Volatile User Options (NVUSRO) Register control portions of the device
configuration, namely electrical parameters such as high voltage supply and oscillator margin, as well as
digital functionality (watchdog enable/disable after reset).

For a detailed description of the NVUSRO register, please refer to the device reference manual.

2.11.1 NVUSRO[PAD3V5V] field description

The DC electrical characteristics are dependent on the PAD3V5V bit value. Table 8 shows how
NVUSRO[PAD3V5V] controls the device configuration.

Table 8. PAD3V5V field description

Value' Description
0 High voltage supply is 5.0 V
1 High voltage supply is 3.3 V

T Default manufacturing value is ‘1. Value can be programmed by customer in Shadow Flash.

2.11.2 NVUSRO[OSCILLATOR_MARGIN] field description

The fast external crystal oscillator consumption is dependent on the OSCILLATOR_MARGIN bit value.
Table 9 shows how NVUSRO[OSCILLATOR_MARGIN] controls the device configuration.

Table 9. OSCILLATOR_MARGIN field description

Value' Description
0 Low consumption configuration (4 MHz/8 MHz)
1 High margin configuration (4 MHz/16 MHz)

' Default manufacturing value is ‘1. Value can be programmed by customer in Shadow Flash.

2.11.3 NVUSRO[WATCHDOG_EN] field description

The watchdog enable/disable configuration after reset is dependent on the WATCHDOG_EN bit value.
Table 10 shows how NVUSRO[WATCHDOG_EN] controls the device configuration.

Table 10. WATCHDOG_EN field description

Value' Description
0 Disable after reset
1 Enable after reset

" Default manufacturing value is ‘1’. Value can be programmed by customer in Shadow Flash.

MPC5604B/C Microcontroller Data Sheet, Rev. 14
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Package pinouts and signal descriptions

Table 13. Recommended operating conditions (5.0 V)

Value
Symbol Parameter Conditions Unit
Min Max
Vss SR |Digital ground on VSS_HV pins — 0 0 Vv
VDD1 SR | Voltage on VDD_HV pins with respect to — 4.5 5.5 Vv
ground (Vss) Voltage drop? 3.0 5.5
Vss 1v® SR |Voltage on VSS_LV (low voltage digital — Vgg—0.1 | Vgg+0.1 | V
supply) pins with respect to ground (Vgg)
VDD_BV4 SR | Voltage on VDD_BYV pin (regulator supply) — 4.5 5.5 \
with respect to ground (Vgg) Voltage drop? 30 55
Relative to Vpp | Vpp—0.1 | Vpp+0.1
Vss abc SR | Voltage on VSS_HV_ADC (ADC reference) — Vgg—0.1 | Vgg+0.1 | V
pin with respect to ground (Vgg
VDD,ADCS SR |Voltage on VDD_HV_ADC pin (ADC — 4.5 5.5 \Y
reference) with respect to ground (Vgg) Voltage drop? 3.0 55
Relative to Vpp | Vpp—0.1 | Vpp+0.1
VN SR | Voltage on any GPIO pin with respect to — Vgs—0.1 — \Y
ground (Vss) Relative to Vpp |  — | Vpp+0.1
lINUPAD SR |Injected input current on any pin during — -5 5 mA
overload condition
liIndsum SR |Absolute sum of all injected input currents — -50 50
during overload condition
TVpp SR |Vpp slope to ensure correct power up® — 3.0° |0.25V/us| Vis
Ta C-Grade Part | SR |Ambient temperature under bias fopy < 64 MHz —-40 85 °C
Tyc-Grade Part | SR [Junction temperature under bias -40 110
Ta V-Grade Part | SR |Ambient temperature under bias -40 105
Tyv.Grade Part | SR |Junction temperature under bias -40 130
Ta M-Grade Part | SR |Ambient temperature under bias -40 125
Ty M-Grade Part | SR |Junction temperature under bias -40 150

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.

3 330 nF capacitance needs to be provided between each Vpp_1v/Vss_Lv supply pair.

4100 nF capacitance needs to be provided between Vpp_gy and the nearest Vgg |y (higher value may be needed
depending on external regulator characteristics).

1 uF (electrolithic/tantalum) + 47 nF (ceramic) capacitance needs to be provided between Vpp apc/Vss_apc pair.
Another ceramic cap of 10 nF with low inductance package can be added.

6 Guaranteed by device validation.
7 Minimum value of TVpp must be guaranteed until Vpp reaches 2.6 V (maximum value of Vpogp)-

MPC5604B/C Microcontroller Data Sheet, Rev. 14
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Package pinouts and signal descriptions

Table 14. LQFP thermal characteristics’ (continued)

Symbol | C Parameter Conditions? Pin count | Value | Unit
¥Y,c | CC | D [|Junction-to-case thermal Single-layer board - 1s 64 TBD |°C/W

characterization parameter, 100 9

natural convection
144 10
Four-layer board - 2s2p 64 TBD
100 9
144 10

Thermal characteristics are based on simulation.
Vpp=3.3V £10%/5.0V +10%, Ty =—40to 125 °C

Junction-to-ambient thermal resistance determined per JEDEC JESD51-3 and JESD51-6. Thermal test
board meets JEDEC specification for this package.

Junction-to-board thermal resistance determined per JEDEC JESD51-8. Thermal test board meets JEDEC
specification for the specified package.

Junction-to-case at the top of the package determined using MIL-STD 883 Method 1012.1. The cold plate
temperature is used for the case temperature. Reported value includes the thermal resistance of the interface
layer.

2.14.2 Power considerations
The average chip-junction temperature, T, in degrees Celsius, may be calculated using Equation 1:

TJ=TA+(PDXR9JA) Eqgn. 1

Where:
T, isthe ambient temperature in °C.
Rgaa is the package junction-to-ambient thermal resistance, in °C/W.
Pp isthe sum of Pyt and P;o (Pp = PinT + Pijo)-
PinT iSthe product of Ipp and V pp, expressed in watts. Thisisthe chip internal power.
P/o represents the power dissipation on input and output pins; user determined.

Most of the time for the applications, P;;o< P,nT and may be neglected. On the other hand, P;;o may be
significant, if the device is configured to continuously drive external modules and/or memories.

An approximate relationship between Py and T (if P, IS neglected) is given by:
Pp = K/ (T, + 273 °C) Eqgn. 2

Therefore, solving equations 1 and 2:

K = Pp X (Tp + 273 °C) + Rga X Pp? Eqn. 3
Where:

MPC5604B/C Microcontroller Data Sheet, Rev. 14
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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

MPC5604B/C Microcontroller Data Sheet, Rev. 14
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Package pinouts and signal descriptions

Table 22. I/0 consumption (continued)

Value
Symbol C Parameter Conditions’ Unit
Min | Typ | Max

lavasea | SR|D|Sum of all the static 1/0 [Vpp = 5.0 V = 10%, PAD3V5V = 0 — | =] 70 [mA

current within a supply — o -
segment Vpp =3.3V +10%, PAD3V5V =1 — _ 65

1 Vpp=3.3V £10%/5.0V +10%, Tp =-40 to125 °C, unless otherwise specified
2 Stated maximum values represent peak consumption that lasts only a few ns during 1/O transition.
Table 23 provides the weight of concurrent switching I/Os.

Due to the dynamic current limitations, the sum of the weight of concurrent switching 1/0Oson asingle
segment must not exceed 100% to ensure device functionality.

Table 23. I/O weight'

144/100 LQFP 64 LQFP

Supply segment

Pad Weight 5 V Weight 3.3 V Weight 5 V Weight 3.3 V

L‘é‘:P Lg’gp Lg:PZ SRC3=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1

4 | 4 | 3 |PB@]| 10% — 12% | — 10% — 12% —

PCO] | 10% — 12% | — 10% — 12% —

— [pcpa)| 9% — 1% | — — — — —

— [pciisl| 9% 13% | 1% | 12% — — — —

— | = [Pasl| 9% — 1% | — — — — —

— | — [real| o% 12% | 10% | 11% — — — —

— | — [ramE| o% — 10% | — — — — —

4 | — | — [Pay| 8% 12% | 10% | 10% — — — —

4 | 3 |PAR]| &% — 9% — 8% — 9% —

— [ PEO]| 8% — 9% — — — — =

3 | PA[] | 7% — 9% — 7% — 9% —

— [PE[]| 7% 10% | 8% 9% — — — —

— [PE]| 7% 9% 8% 8% — — — —

— [PE[@)| 6% — 7% — — — — —

— [PEfO]| 6% — 7% — — — — —

3 | PAO] | 5% 8% 6% 7% 5% 8% 6% 7%

— [PE[1]| 5% — 6% — — — — —

MPC5604B/C Microcontroller Data Sheet, Rev. 14
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Example 2. Simplified regulator

The regulator should be able to provide significant amount of the current during the standby exit process.
For example, in case of an ideal voltage regulator providing 200 mA current, it is possible to recalculate
the equivalent ESRgrpgy(MAX) and Csrpgy (MIN) as follows:

ESRSTDBY(MAX) = |AVDD(STDBY)|/(I DD BV ~ 200 mA) = (30 mV)/(lOO mA) =0.3Q
Cstoay(MIN) = (Ipp gy — 200 mA)/dVDD(STDBY )/dt = (300 mA — 200 mA)/(15 mV/ps) = 6.7 iF

In case optimization isrequired, Csrpgy(MIN) and ESRgrpgy (MAX) should be cal culated based on the
regulator characteristics aswell asthe board V pp plane characteristics.

2.17.2 Low voltage detector electrical characteristics
The device implements a Power-on Reset (POR) modul e to ensure correct power-up initialization, aswell
asfour low voltage detectors (LV Ds) to monitor the V pp and theVpp | voltagewhiledeviceis supplied:

* POR monitors Vpp during the power-up phase to ensure device is maintained in a safe reset state
(refer to RGM Destructive Event Status (RGM_DES) Register flag F_POR in device reference
manual)

e LVDHV3 monitors Vpp to ensure device reset below minimum functional supply (refer to RGM
Destructive Event Status (RGM_DES) Register flag F_LV D27 in device reference manual)

* LVDHV5 monitors Vpp when application uses devicein the 5.0 V + 10% range (refer to RGM
Functional Event Status (RGM_FES) Register flag F_LV D45 in device reference manual)

e LVDLVCOR monitors power domain No. 1 (refer to RGM Destructive Event Status (RGM_DES)
Register flag F_LVD12 PD1 in device reference manual

e LVDLVBKP monitors power domain No. O (refer to RGM Destructive Event Status (RGM_DES)
Register flag F_LVD12 PDO in device reference manual)
NOTE
When enabled, power domain No. 2 is monitored through LVDLVBKP.
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Table 29. Flash module life

Value
Symbol Cc Parameter Conditions Unit
Min Typ Max
P/E  |CC|C|Number of program/erase cycles |16 KB blocks 100,000 — — |cycles
per block over the operating
temperature range (T,) 32 KB blocks 10,000 |100,000 —
128 KB blocks 1,000 |100,000f —
Retention | CC | C|Minimum data retention at 85 °C |Blocks with 20 — — years
average ambient temperature1 0-1,000 P/E cycles
Blocks with 10 — —
1,001-10,000 P/E cycles
Blocks with 5 — —
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 faultsand 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 30. Flash read access timing

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

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

2.19.2 Flash power supply DC characteristics
Table 31 shows the power supply DC characteristics on external supply.

Table 31. Flash memory power supply DC electrical characteristics

Value
Symbol |C Parameter Conditions’ Unit
Min | Typ | Max

lrrean | CC| D |Sum of the current consumption on Code flash memory moduleread | — | 15 | 33 | mA
VDD_HV and VDD_BV on read access |fcpy = 64 MHz®

Data flash memory module read | — 15 | 383
fopy = 64 MHZ®
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DEVICE

Vbp }—@4

—Jl EXTAL

[|] XTAL

Notes:
1. XTAL/EXTAL must not be directly used to drive external circuits
2. A series resistor may be required, according to crystal oscillator supplier recommendations.

EXTALL

XTAL [

DEVICE

EXTAL[

XTAL [

DEVICE

Resonator

-

C1

Figure 14. Crystal oscillator and resonator connection scheme

Table 36. Crystal description

Crystal Shunt
Nominal e uK/ alent Crystal Crystal Load on capacitance
§ NDK crystal quiv: motional motional xtalin/xtalout between
requency series . .
reference . capacitance inductance C1=C2 xtalout
(MHz) resistance 1 .
ESR O (Cn) fF (L) mH (pF) and xtalin
€02 (pF)
4 NX8045GB 300 2.68 591.0 21 2.93
8 NX5032GA 300 2.46 160.7 17 3.01
10 150 2.93 86.6 15 2.91
12 120 3.11 56.5 15 2.93
16 120 3.90 25.3 10 3.00

' The values specified for C1 and C2 are the same as used in simulations. It should be ensured that the testing
includes all the parasitics (from the board, probe, crystal, etc.) as the AC / transient behavior depends upon them.

2 The value of CO specified here includes 2 pF additional capacitance for parasitics (to be seen with bond-pads,

package, etc.).
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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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TCK
® -
O
TMS, TDI
TDO
Note: Numbers shown reference Table 47.

Figure 33. Nexus TDI, TMS, TDO timing

2.27.4 JTAG characteristics

Table 48. JTAG characteristics

Value
No. Symbol C Parameter Unit
Min Typ Max
1 t,cye | CC | D |TCK cycle time 64 — — ns
2 trois CC | D |TDlI setup time 15 — — ns
3 troy | CC | D |TDI hold time 5 — — ns
4 trmss | CC | D |TMS setup time 15 — — ns
5 trmsn | CC | D |TMS hold time 5 — — ns
6 trpov | CC | D |TCK low to TDO valid — — 33 ns
7 trool CC | D |TCK low to TDO invalid 6 — — ns

MPC5604B/C Microcontroller Data Sheet, Rev. 14

NXP Semiconductors 87



Package characteristics

MECHANICAL OUTLINES DOCUMENT NO: 98ASS23308W
freescale DICTIONARY PAGE. 983
s Lo ST SN e | DO NOT SCALE THIS DRAWING | REV: H

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. INTERPRET DIMENSIONS AND TOLERANCES PER ASME Y14.5M—1994.
&DATUMS B, C AND D TO BE DETERMINED AT DATUM PLANE H.

BY A MAXIMUM OF 0.1 MM.

DIMENSIONS DO NOT INCLUDE MOLD PROTRUSIONS. THE MAXIMUM ALLOWABLE
PROTRUSION IS 0.25 mm PER SIDE. THE DIMENSIONS ARE MAXIMUM BODY
SIZE DIMENSIONS INCLUDING MOLD MISMATCH.

DIMENSION DOES NOT INCLUDE DAM BAR PROTRUSION. PROTRUSIONS SHALL NOT
CAUSE THE LEAD WIDTH TO EXCEED 0.35. MINIMUM SPACE BETWEEN PROTRUSION
AND AN ADJACENT LEAD SHALL BE 0.07 MM.

ADIMENSIONS ARE DETERMINED AT THE SEATING PLANE, DATUM A.

THE TOP PACKAGE BODY SIZE MAY BE SMALLER THAN THE BOTTOM PACKAGE SIZE

TITLE: CASE NUMBER: 983-02
100 LEAD LQFP

14 X 14, 0.5 PITCH, 1.4 THICK | >TANDARD: NONZJEREC

PACKAGE CODE: 8264 | SHEET:

Figure 40. 100 LQFP package mechanical drawing (3 of 3)
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3.1.3 144 LQFP

Package characteristics
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Figure 41. 144 LQFP package mechanical drawing (1 of 2)
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Figure 42. 144 LQFP package mechanical drawing (2 of 2)
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Document revision history

Table 49. Revision history (continued)

Revision

Date

Description of Changes

9 16 June 2011

Formatting and minor editorial changes throughout

Harmonized oscillator nomenclature

Removed all instances of note “All 64 LQFP information is indicative and must be
confirmed during silicon validation.”

Device comparison table: changed temperature value in footnote 2 from 105 °C to 125 °C

MPC560xB LQFP 64-pin configuration and MPC560xC LQFP 64-pin configuration:
renamed pin 6 from VPP_TEST to VSS_HV

Removed “Pin Muxing” section; added sections “Pad configuration during reset phases”,
“Voltage supply pins”, “Pad types”, “System pins,” “Functional ports”, and “Nexus 2+
pins”

Section “NVUSRO register”: edited content to separate configuration into electrical
parameters and digital functionality; updated footnote describing default value of ‘1’ in
field descriptions NVUSRO[PAD3V5V] and NVUSRO[OSCILLATOR_MARGIN]

Added section “NVUSRO[WATCHDOG_EN] field description”

Recommended operating conditions (3.3 V) and Recommended operating conditions
(5.0 V): updated conditions for ambient and junction temperature characteristics

I/0 input DC electrical characteristics: updated I g characteristics

Section “I/O pad current specification”: removed content referencing the Ipynseg
maximum value

I/O consumption: replaced instances of “Root medium square” with “Root mean square”

I/0O weight: replaced instances of bit “SRE” with “SRC”; added pads PH[9] and PH[10];
added supply segments; removed weight values in 64-pin LQFP for pads that do not
exist in that package

Reset electrical characteristics: updated parameter classification for Ilyypyl

Updated Voltage regulator electrical characteristics

Section “Low voltage detector electrical characteristics”: changed title (was “Voltage
monitor electrical characteristics”); added event status flag names found in RGM
chapter of device reference manual to POR module and LVD descriptions; replaced
instances of “Low voltage monitor” with “Low voltage detector”; updated values for
VLVDLVBKPL and VLVDLVCORL; replaced “LVD_DIGBKP” with “L\VDLVBKP” in note

Updated section “Power consumption”

Fast external crystal oscillator (4 to 16 MHz) electrical characteristics: updated parameter
classification for Vexoscop

Crystal oscillator and resonator connection scheme: added footnote about possibility of
adding a series resistor

Slow external crystal oscillator (32 kHz) electrical characteristics: updated footnote 1

FMPLL electrical characteristics: added short term jitter characteristics; inserted “—”
empty min value cell of iy, row

Section “Input impedance and ADC accuracy”: changed “Vp/Vpo” t0 “Vpo/V,a” in
Equation 11

ADC input leakage current: updated | kg characteristics

ADC conversion characteristics: updated symbols

On-chip peripherals current consumption: changed “supply current on “Vpp Hy apc’ to
“supply current on” Vpp py” in Ipp_ny(rLAsH) row; updated Ipp Hy(pLy) value—was
3 * foeriphs 1S 30 * foeriph; updated footnotes

DSPI characteristics: added rows tpggc and tpasc

Added DSPI PCS strobe (PCSS) timing diagram

in
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