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1 Introduction

1.1 Document overview

This document provides electrical specifications, pin assignments, and package diagrams for the MPC5603P/4P series of
microcontroller units (MCUs). It also describes the device features and highlights important electrical and physical
characteristics. For functional characteristics, refer to the device reference manual.

1.2  Description

This 32-bit system-on-chip (SoC) automotive microcontroller family is the latest achievement in integrated automotive
application controllers. It belongs to an expanding range of automotive-focused products designed to address chassis
applications—specifically, electrical hydraulic power steering (EHPS) and electric power steering (EPS)—as well as airbag
applications.

This family is one of a series of next-generation integrated automotive microcontrollers based on the Power Architecture
technology.

The advanced and cost-efficient host processor core of this automotive controller family complies with the Power Architecture
embedded category. It operates at speeds of up to 64 MHz and offers high performance processing optimized for low power
consumption. It capitalizes on the available development infrastructure of current Power Architecture devices and is supported
with software drivers, operating systems and configuration code to assist with users implementations.

1.3 Device comparison

Table 1 provides a summary of different members of the MPC5604P family and their features to enable a comparison among
the family members and an understanding of the range of functionality offered within this family.

Table 1. MPC5604P device comparison

Feature MPC5603P MPC5604P
Code flash memory (with ECC) 384 KB 512 KB
Data flash memory / EE option (with ECC) 64 KB (optional feature)
SRAM (with ECC) 36 KB 40 KB
Processor core 32-bit e200z0h
Instruction set VLE (variable length encoding)
CPU performance 0-64 MHz
FMPLL (frequency-modulated phase-locked loop) 2
module
INTC (interrupt controller) channels 147
PIT (periodic interrupt timer) 1 (includes four 32-bit timers)
eDMA (enhanced direct memory access) channels 16
FlexRay' Optional feature
FlexCAN (controller area network) 223
Safety port Yes (via second FlexCAN module)
FCU (fault collection unit) Yes
CTU (cross triggering unit) Yes
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Table 4. System pins (continued)

Pad speed’ Pin
Symbol Description Direction
SRC=0|SRC=1| 100-pin | 144-pin
EXTAL » Analog input of oscillator amplifier — — — 19 30
circuit, when oscillator not in bypass
mode
* Analog input for clock generator when
oscillator in bypass mode
T™MS JTAG state machine control Bidirectional Slow Fast 59 87
TCK JTAG clock Input only Slow — 60 88
TDI Test Data In Input only Slow Medium 58 86
TDO Test Data Out Output only Slow Fast 61 89
Reset pin, available on 100-pin and 144-pin package.
RESET Bidirectional reset with Schmitt trigger Bidirectional | Medium — 20 31
characteristics and noise filter
Test pin, available on 100-pin and 144-pin package.
VPP_TEST | Pin for testing purpose only. To be tied to — — — 74 107
ground in normal operating mode.

T SCR values refer to the value assigned to the Slew Rate Control bits of the pad configuration register.

223 Pin muxing
Table 5 defines the pin list and muxing for the MPC5604P devices.

Each row of Table 5 shows all the possible ways of configuring each pin, via alternate functions. The default function assigned
to each pin after reset is the ALTO function.

MPC5604P devices provide four main I/O pad types, depending on the associated functions:

*  Slow pads are the most common, providing a compromise between transition time and low electromagnetic emission.

e Medium pads provide fast enough transition for serial communication channels with controlled current to reduce
electromagnetic emission.

*  Fast pads provide maximum speed. They are used for improved NEXUS debugging capability.

*  Symmetric pads are designed to meet FlexRay requirements.

Medium and Fast pads can use slow configuration to reduce electromagnetic emission, at the cost of reducing AC performance.

For more information, see the data sheet’s “Pad AC Specifications” section.
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Table 5. Pin muxing (continued)

Pad Pad speed® Pin No
a
P?r:t configuration ﬂ?r:t;'i'gﬁﬁfz Functions Peripheral® direI::ct)ion"' £ | £
PIN | register (PCR) SRC=0 | SRC=1 | & | &
e |3
D[14] PCR[62] ALTO GPIO[62] SIUL I/0 Slow Medium | 73 105
ALT1 B[1] FlexPWM_0 o
ALT2 CS3 DSPI_3 O
ALT3 — — —
— SIN DSPI_3 I
D[15] PCR[63] ALTO GPIO[63] SIUL Input only — — 41 | 58
ALT1 — —
ALT2 — —
ALT3 — —
— AN[4] ADC_1
Port E(16-bit)
E[0] PCR[64] ALTO GPIO[64] SIuL Input only — — 46 | 68
ALT1 — —
ALT2 — —
ALT3 — —
— AN[5] ADC_1
E[1] PCR[65] ALTO GPIO[65] SIUL Input only — — 27 | 39
ALT1 — —
ALT2 — —
ALT3 — —
— AN[4] ADC_0
E[2] PCR[66] ALTO GPIO[66] SIUL Input only — — 32 | 49
ALT1 — —
ALT2 — —
ALT3 — —
— AN[5] ADC_0
E[3] PCRI[67] ALTO GPIO[67] SIUL Input only — — — | 40
ALT1 — —
ALT2 — —
ALT3 — —
— AN[6] ADC_0
E[4] PCR[68] ALTO GPIO[68] SIUL Input only — — — | 42
ALT1 — —
ALT2 — —
ALT3 — —
— AN[7] ADC_0O
E[5] PCR[69] ALTO GPIO[69] SIUL Input only — — — | 44
ALT1 — —
ALT2 — —
ALT3 — —
— AN[8] ADC_0
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Table 9. Recommended operating conditions (3.3 V) (continued)

Value
Symbol Parameter Conditions Unit
Min Max'
VSS_LV_REGCOR4 SR |Internal reference voltage — 0 0 \
VDD_LV_CORX4’5 CC|Internal supply voltage — — — \Y,
VSS_LV_CORX4 SR |Internal reference voltage — 0 0 \Y
Ta SR |Ambient temperature under — —40 125 °C
bias

Parametric figures can be out of specification when voltage drops below 4.5 V, however, guaranteeing the full
functionality. In particular, ADC electrical characteristics and I/0s DC electrical specification may not be guaranteed.
The difference between each couple of voltage supplies must be less than 100 mV, |Vpp nv 1oy — Vop_Hv jox | <
100 mV.
The difference between each couple of voltage supplies must be less than 100 mV, |Vpp nuv apct — Vobp Hv apcol
< 100 mV. As long as that condition is met, ADC_0 and ADC_1 can be operated at 5 V with the rest of the device
operating at 3.3 V.
To be connected to emitter of external NPN. Low voltage supplies are not under user control—they are produced
by an on-chip voltage regulator—but for the device to function properly the low voltage grounds (Vs v xxx) Must
be shorted to high voltage grounds (Vsg nv xxx) @nd the low voltage supply pins (Vpp Lv xxx) Must be connected
to the external ballast emitter. T o
The low voltage supplies (Vpp Lv xxx) @re not all independent.

Vpp v cort @nd Vpp v core are shorted internally via double bonding connections with lines that provide the

Tow voltage supply to the data flash module. Similarly, Vgs |v cort @nd Vss Lv core are internally shorted.

Vbp v REGCOR @Nd Vpp v REGCORx @re physically shorted internally, as are Vss v Reccor @nd Vss v coRrx-
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5 Thermal characterization parameter indicating the temperature difference between the case and the
junction temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal
characterization parameter is written as Psi-JC.

3.5.2 General notes for specifications at maximum junction temperature

An estimation of the chip junction temperature, T}, can be obtained from Equation 1:

Ty=Ta+ (Roya * Pp) Eqn. 1
where:
Ta = ambient temperature for the package (°C)
Rgja  =Jjunction to ambient thermal resistance (°C/W)
Pp = power dissipation in the package (W)

The junction to ambient thermal resistance is an industry standard value that provides a quick and easy estimation of thermal

performance. Unfortunately, there are two values in common usage: the value determined on a single layer board and the value
obtained on a board with two planes. For packages such as the PBGA, these values can be different by a factor of two. Which
value is closer to the application depends on the power dissipated by other components on the board. The value obtained on a
single layer board is appropriate for the tightly packed printed circuit board. The value obtained on the board with the internal
planes is usually appropriate if the board has low power dissipation and the components are well separated.

When a heat sink is used, the thermal resistance is expressed in Equation 2 as the sum of a junction to case thermal resistance
and a case to ambient thermal resistance:

Roua = Rosc + Roca Eqn. 2
where:
Rgja  =junction to ambient thermal resistance (°C/W)
Rgjc  =junction to case thermal resistance (°C/W)
Rgca = case to ambient thermal resistance (°C/W)

Rgjc is device related and cannot be influenced by the user. The user controls the thermal environment to change the case to
ambient thermal resistance, Rgc . For instance, the user can change the size of the heat sink, the air flow around the device, the
interface material, the mounting arrangement on printed circuit board, or change the thermal dissipation on the printed circuit
board surrounding the device.

To determine the junction temperature of the device in the application when heat sinks are not used, the Thermal
Characterization Parameter (‘¥'j1) can be used to determine the junction temperature with a measurement of the temperature at
the top center of the package case using Equation 3:

TJ=TT+(\PJTXPD) Eqn3
where:
Tt = thermocouple temperature on top of the package (°C)
Y1 = thermal characterization parameter (°C/W)
Pp = power dissipation in the package (W)

The thermal characterization parameter is measured per JESD51-2 specification using a 40 gauge type T thermocouple epoxied
to the top center of the package case. The thermocouple should be positioned so that the thermocouple junction rests on the
package. A small amount of epoxy is placed over the thermocouple junction and over about 1 mm of wire extending from the
junction. The thermocouple wire is placed flat against the package case to avoid measurement errors caused by cooling effects
of the thermocouple wire.

References:
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Semiconductor Equipment and Materials International
3081 Zanker Road

San Jose, CA 95134 U.S.A.

(408) 943-6900

MIL-SPEC and EIA/JESD (JEDEC) specifications are available from Global Engineering Documents at
800-854-7179 or 303-397-7956.
JEDEC specifications are available on the WEB at http://www.jedec.org.

1. C.E. Triplett and B. Joiner, An Experimental Characterization of a 272 PBGA Within an Automotive Engine Controller
Module, Proceedings of SemiTherm, San Diego, 1998, pp. 47-54.

2. G Kromann, S. Shidore, and S. Addison, Thermal Modeling of a PBGA for Air-Cooled Applications, Electronic
Packaging and Production, pp. 53—58, March 1998.

3. B.Joiner and V. Adams, Measurement and Simulation of Junction to Board Thermal Resistance and Its Application in
Thermal Modeling, Proceedings of SemiTherm, San Diego, 1999, pp. 212-220.

3.6 Electromagnetic interference (EMI) characteristics
Table 12. EMI testing specifications

Symbol Parameter Conditions Clocks Frequency :_I\(;:z; Unit
Veme |Radiated emissions |Device configuration, test fosc 8 MHz 150 kHz—150 MHz| 16 |dBuV
conditions and EM testing per |fcpy 64 MHz
standard IEC61967-2 No PLL frequency | 1201000 MHz | 15
modulation IEC Level M —

Supply voltage =5V DC

Ambient temperature = 25 °C ;OSC 24M|\|A-||_Z| 150 kHz-150 MHz| 15 |dBuV
Worst-case orientation CPU z _
1% PLL frequency 150-1000 MHz 14
modulation IEC Level M —

3.7  Electrostatic discharge (ESD) characteristics
Table 13. ESD ratings -2

Symbol Parameter Conditions Value Unit
Vesprem) | SR|Electrostatic discharge (Human Body Model) — 2000 \Y
Vespcom) | SR|Electrostatic discharge (Charged Device Model) — 750 (corners) | V

500 (other)

T All ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated
Circuits.

2 A device will be defined as a failure if after exposure to ESD pulses the device no longer meets the device
specification requirements. Complete DC parametric and functional testing shall be performed per applicable
device specification at room temperature followed by hot temperature, unless specified otherwise in the device
specification.
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(GPDI register of SIUL)
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v

v

Figure 13. Input DC electrical characteristics definition

3.10.5 /O pad current specification
The 1/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 23.
Table 23. 1/0 supply segment
Supply segment
Package
1 2 3 4 5 6 7
144 pin8 — pin20 |pin23 — pin38|pin39 — pin55 | pin58 — pin68 | pin73 — pin89 | pin92 — pin125 | pin128 — pin5
LQFP
100 pin15 — pin26 | pin27 — pin38 | pin41 — pin46 | pin51 — pin61 | pin64 — pin86 | pin89 — pin10 —
LQFP

Table 24 provides the weight of concurrent switching I/Os.

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

below 100%.

Table 24. 1/0 weight

144 LQFP 100 LQFP
Pad
Weight 5V Weight 3.3V Weight 5V Weight 3.3V

NMI 1% 1% 1% 1%
PAD[6] 6% 5% 14% 13%
PAD[49] 5% 4% 14% 12%
PAD[84] 14% 10% — —
PADI[85] 9% 7% — —
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Table 24. 1/0 weight (continued)

Pad

144 LQFP

100 LQFP

Weight 5V

Weight 3.3V

Weight 5V

Weight 3.3V

PAD[86]

9%

6%

MODOI0]

12%

8%

PAD[7]

4%

4%

1%

10%

PAD[36]

5%

4%

1%

9%

PADI8]

5%

4%

10%

9%

PADI[37]

5%

4%

10%

9%

PADI[5]

5%

4%

9%

8%

PAD[39]

5%

4%

9%

8%

PAD[35]

5%

4%

8%

7%

PADI[87]

12%

9%

PAD[88]

9%

6%

PAD[89]

10%

7%

PAD[90]

15%

1%

PAD[91]

6%

5%

PAD[57]

8%

7%

8%

7%

PAD[56]

13%

1%

13%

1%

PAD[53]

14%

12%

14%

12%

PAD[54]

15%

13%

15%

13%

PAD[55]

25%

22%

25%

22%

PAD[96]

27%

24%

PAD[65]

1%

1%

1%

1%

PADI[67]

1%

1%

PAD[33]

1%

1%

1%

1%

PADI[68]

1%

1%

PAD[23]

1%

1%

1%

1%

PAD[69]

1%

1%

PAD[34]

1%

1%

1%

1%

PADI[70]

1%

1%

PAD[24]

1%

1%

1%

1%

PAD[71]

1%

1%

PADI[66]

1%

1%

1%

1%

PAD[25]

1%

1%

1%

1%

PAD[26]

1%

1%

1%

1%
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Table 24. 1/0 weight (continued)

144 LQFP 100 LQFP
Pad
Weight 5V Weight 3.3V Weight 5V Weight 3.3V
PAD[27] 1% 1% 1% 1%
PAD[28] 1% 1% 1% 1%
PAD[63] 1% 1% 1% 1%
PAD[72] 1% 1% — —
PAD[29] 1% 1% 1% 1%
PAD[73] 1% 1% — —
PAD[31] 1% 1% 1% 1%
PAD[74] 1% 1% — —
PAD[30] 1% 1% 1% 1%
PAD[75] 1% 1% — —
PAD[32] 1% 1% 1% 1%
PAD[76] 1% 1% — —
PAD[64] 1% 1% 1% 1%
PAD[0] 23% 20% 23% 20%
PAD[1] 21% 18% 21% 18%
PAD[107] 20% 17% — —
PAD[58] 19% 16% 19% 16%
PAD[106] 18% 16% — —
PAD[59] 17% 15% 17% 15%
PAD[105] 16% 14% — —
PAD[43] 15% 13% 15% 13%
PAD[104] 14% 13% — —
PAD[44] 13% 12% 13% 12%
PAD[103] 12% 1% — —
PAD[2] 1% 10% 1% 10%
PAD[101] 1% 9% — —
PAD[21] 10% 8% 10% 8%
TMS 1% 1% 1% 1%
TCK 1% 1% 1% 1%
PAD[20] 16% 1% 16% 1%
PAD[3] 4% 3% 4% 3%
PAD[61] 9% 8% 9% 8%
PAD[102] 1% 10% — —
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Table 24. 1/0 weight (continued)

144 LQFP 100 LQFP
Pad
Weight 5V Weight 3.3V Weight 5V Weight 3.3V
PAD[13] 10% 9% 12% 1%
PAD[82] 10% 9% — —
PAD[22] 10% 9% 13% 12%
PAD[83] 10% 9% — —
PAD[50] 10% 9% 14% 12%
PAD[97] 10% 9% — —
PAD[38] 10% 9% 14% 13%
PAD[14] 9% 8% 14% 13%
PAD[15] 9% 8% 15% 13%
Table 25. 1/0 consumption
Value
Symbol C Parameter Conditions’ Unit
Min | Typ | Max
lswrstw® |CC| D |Dynamic I/O current |C, = 25 pF Vpp=50V+10%, | — — 20 | mA
for SLOW PAD3V5V =0
configuration Vop=33V10% | — — 16
PAD3V5V =1
lswrmen® |CC| D |Dynamic I/O current |Cy = 25 pF Vpp=50V£10%, | — | — | 29 |mA
for MEDIUM PAD3V5V =0
configuration Vop =33Vt 10%, | — — 17
PAD3V5V =1
lswrrsT® |CC| D |Dynamic I/O current |C, = 25 pF Vpp=50V£10%, | — | — | 110 | mA
for FAST PAD3V5V =0
configuration Vop =33V £ 10%, | — — 50
PAD3V5V =1
Irmsstw  |CC| D |Root medium square |C, =25 pF, 2MHz  |Vpp=5.0V£10%, | — — | 23 |mA
I/0 current for SLOW PAD3V5V =0
configuration C=25pF, 4 MHz _ _ 32
C_ =100 pF, 2 MHz — — | 6.6
CL=25pF,2MHz |Vpp=33V+10%, | — — 1.6
CL=25pF, 4 MHz | D3VoV =1 — | =123
C_ =100 pF, 2 MHz — — | 47
MPC5604P Microcontroller Data Sheet, Rev. 8
Freescale 63



3.13 16 MHz RC oscillator electrical characteristics

Table 30. 16 MHz RC oscillator electrical characteristics

Value
Symbol |[C Parameter Conditions Unit
Min | Typ | Max
fre P |RC oscillator frequency Tp=25°C | — 16 — | MHz
Agrcmvar | P |Fast internal RC oscillator variation over temperature and — -5 — 5 %
supply with respect to frc at Ty = 25 °C in high-frequency
configuration
ArcmtriM | T |Post Trim Accuracy: The variation of the PTF' from the Tpo=25°C | -1 — 1 %
16 MHz
AgrcmsTep | T |Fast internal RC oscillator trimming step Tpo=25°C| — 1.6 — %

T PTF = Post Trimming Frequency: The frequency of the output clock after trimming at typical supply voltage and

temperature

3.14 Analog-to-digital converter (ADC) electrical characteristics

The device provides a 10-bit successive approximation register (SAR) analog-to-digital converter.
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In fact a current sink contributor is represented by the charge sharing effects with the sampling capacitance: Cq and Cp, being
substantially two switched capacitances, with a frequency equal to the ADC conversion rate, it can be seen as a resistive path
to ground. For instance, assuming a conversion rate of 1 MHz, with Cq+Cp, equal to 3 pF, a resistance of 330 kQ is obtained
(Rgg =1/ (fe x (Cg+Cpy)), where fc represents the conversion rate at the considered channel). To minimize the error induced
by the voltage partitioning between this resistance (sampled voltage on Cq+Cp,) and the sum of Rg + Ry, the external circuit

must be designed to respect the Equation 4:

Ro +R
o> F F<%LSB

A REQ

Equation 4 generates a constraint for external network design, in particular on resistive path.

Eqn. 4

EXTERNAL CIRCUIT INTERNAL CIRCUIT SCHEME

Channel Sampling
Source Filter Current Limiter se|e°t'°“
r—-——-——-=-=--- AIr == ——— - ar === == . 40/
1 Rs 1 Re 1 R. | st1 Rap
! I — Il —
1 11 — o — d 1
| 11 1 |
I/ 1 Ce— 1 1 Cpy — Cpp— Ce—
| 11 1 |
I 1 1 |
! - | = = = =

Rg: Source impedance

RE: Filter resistance

Ck: Filter capacitance

Ry : Current limiter resistance

Rsw1: Channel selection switch impedance

Rap: Sampling switch impedance

Cp: Pin capacitance (two contributions, Cpq and Cp»)
Cg: Sampling capacitance

Figure 15. Input equivalent circuit

A second aspect involving the capacitance network shall be considered. Assuming the three capacitances Cg, Cp; and Cp, are
initially charged at the source voltage V4 (refer to the equivalent circuit reported in Figure 15): A charge sharing phenomenon

is installed when the sampling phase is started (A/D switch closed).
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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 constraints on R} sizing is obtained:

Eqn. 9
8501, =85eR; o(Cg+Cp;+Cp,)< Tg

Of course, Ry shall be sized also according to the current limitation constraints, in combination with Rg (source
impedance) and Ry, (filter resistance). Being Cg definitively bigger than Cp;, Cp, and Cg, then the final voltage Vi,
(at the end of the charge transfer transient) will be much higher than V. Equation 10 must be respected (charge
balance assuming now Cg already charged at V4 ):

Eqn. 10
VAo (CgtCp +Cpy+Cp) =V e Cpt V)0 (Cp  +Cpy+Cg)
The two transients above are not influenced by the voltage source that, due to the presence of the RgCy. filter, is not able to

provide the extra charge to compensate the voltage drop on Cg with respect to the ideal source V,; the time constant RgCy of
the filter is very high with respect to the sampling time (Tg). The filter is typically designed to act as anti-aliasing.

Analog Source Bandwidth (V)
Tc <2 ReCp (Conversion Rate vs. Filter Pole)

Noise fe = fy (Anti-aliasing Filtering Condition)
\ /_\ 2 fg <fc (Nyquist)
fo f

Anti-Aliasing Filter (fr = RC Filter pole) Sampled Signal Spectrum (fc = conversion Rate)
fF f

Figure 17. 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 anti-aliasing filter, ff),
according to the Nyquist theorem the conversion rate f- 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 is longer than the sampling time Ty,
which is just a portion 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 RgCp. is definitively much higher than the
sampling time Tg, so the charge level on Cq 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 the ideal and real sampled
voltage on Cg;:
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Table 31. ADC conversion characteristics (continued)

Value
Symbol |C Parameter Conditions’ Unit
Min Typ Max
st110 — | D |Internal resistance of analog  |Vpp v apc = — — 0.6 kQ
source 5V x10%
Vbb_Hv_ADC = — — 3 kQ
3.3V+10%
Rap'® | — | D |Internal resistance of analog — — — 2 kQ
source
liny — | T |Input current injection Current injection on -5 — 5 mA
one ADC input,
different from the
converted one.
Remains within TUE
spec.
INL |CC| P |Integral non-linearity No overload -1.5 — 1.5 LSB
DNL |CC| P |Differential non-linearity No overload -1.0 — 1.0 LSB
OSE |CC| T |Offset error — — +1 — LSB
GE |CC| T |Gain error — — +1 — LSB
TUE |CC| P |Total unadjusted error without — -25 — 25 LSB
current injection
TUE |CC| T |Total unadjusted error with — -3 — 3 LSB
current injection

N

N o o b~ W

8
9
1

Vpp=3.3V1t03.6V/45V1to55V, Tp=-40°Cto T max unless otherwise specified and analog input voltage

from Vss nv_apbcx to Vpp_Hv abcx:

Vainxg may exceed Vgs py ap @nd Vpp ny ap limits, remaining on absolute maximum ratings, but the results of the
conversion will be clamped respectively t6 0x000 or Ox3FF.
Not allowed to refer this voltage to Vpp v apvi1: Vss Hv ADVA

Not allowed to refer this voltage to Vpp Hv apvo, Vss_Hv_Abvo
AD_clk clock is always half of the ADC module input clock defined via the auxiliary clock divider for the ADC.
When configured to allow 60 MHz ADC, the minimum ADC clock speed is 9 MHz, below which precision is lost.

During the sample time the input capacitance CS 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 typc g. After the
end of the sample time tapc s, changes of the analog input voltage have no effect on the conversion result. Values
for the sample clock tapc g depend on programming.

This parameter includes the sample time tapc s.
20 MHz ADC clock. Specific prescaler is programmed on MC_PLL_CLK to provide 20 MHz clock to the ADC.
0See Figure 15.
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4 Package characteristics

4.1 Package mechanical data
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Figure 37. 144 LQFP package mechanical drawing (part 1)
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Figure 38. 144 LQFP package mechanical drawing (part 2)
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6 Document revision history

Table 42 summarizes revisions to this document.

Table 42. Revision history

Revision Date Substantive changes

Rev. 1 Aug 2008 |Initial release

Rev. 2 Nov 2008 |Table 5:
TDO and TDI pins (Port pins B[4:5] are single function pins.

Table 10, Table 11:
Thermal characteristics added.

Table 11, Table 12:
EMI testing specifications split into separate tables for Normal mode and Airbag mode;
data to be added in a later revision.

Table 16, Table 17, Table 19, Table 20:
Supply current specifications split into separate tables for Normal mode and Airbag mode;
data to be added in a later revision.

Table 21:
*  Values for Ig; and Igy (in Conditions column) changed.

+  Max values for Voy s, Von M, Von F and Vou sym deleted.
*  V|_Lr max value changed.
*  Ipyr min and max values changed.

Table 27:
Sensitivity value changed.

Table 30:
Most values in table changed.

Rev. 3 Feb 2009 »  Description of system requirements, controller characteristics and how controller
characteristics are guaranteed updated.

»  Electrical parameters updated.

*  EMI characteristics are now in one table; values have been updated.

»  ESD characteristics are now in one table.

»  Electrical parameters are identified as either system requirements or controller
characteristics. Method used to guarantee each controller characteristic is noted
in table.

*  AC Timings: 1149.1 (JTAG) Timing, Nexus Timing, External Interrupt Timing,
and DSPI Timing sections deleted
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Table 42. Revision history (continued)

Revision Date Substantive changes
Rev. 8 |[23-May-2012|Section 1.5.4, “Flash memory: Changed “Data flash memory: 32-bit ECC” to “Data flash

memory: 64-bit ECC”

Figure 42 (Commercial product code structure), replaced "C = 60 MHz, 5 V" and "D = 60
MHz, 3.3 V" with respectively "C = 40 MHz, 5 V" and "D = 40 MHz, 3.3 V"

Table 7 (Absolute maximum ratings), updated TVpp parameter, the minimum value to
3.0 V/s and the maximum value to 0.5 V/us

Table 5 (Pin muxing), changed the description in the column "I/O direction" from "I/O" to
"O" for the following port pins:
A[10] with function B[0]
A[11] with function A[0]
A[11] with function A[2]
A[12] with function A[2]
A[12] with function B[2]
A[13] with function B[2]
C[7] with function A[1]
C[10] with function A[3]
C[15] with function A[1]
D[0] with function B[1]
D[10] with function A[0]
D[11] with function B[0]
D[13] with function A[1]
D[14] with function B[1]

Updated Section 3.8.1, “Voltage regulator electrical characteristics

Added Table 25 (I/O consumption)

Section 3.10, DC electrical characteristics:
deleted references to “oscillator margin”
deleted subsection “NVUSRO[OSCILLATOR_MARGIN] field description”

Table 19 (DC electrical characteristics (5.0 V, NVUSRO[PAD3V5V] = 0)), added IPU row
for RESET pin

Table 21 (DC electrical characteristics (3.3 V, NVUSRO[PAD3V5V] = 1)), added IPU row
for RESET pin

Table 31 (ADC conversion characteristics), added Vyan entry

Removed “Order codes” table

MPC5604P Microcontroller Data Sheet, Rev. 8
Freescale

103



