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Table 1. MPC5602P device comparison (continued)

Feature MPC5601P MPC5602P
FlexPWM (pulse-width modulation) channels No 8
(capture capability not
supported)
Analog-to-digital converter (ADC) 1 (10-bit, 16 channels)
LINFlex 1 2
(1 x Master/Slave) (1 x Master/Slave,
1 x Master only)

DSPI (deserial serial peripheral interface) 1 3
CRC (cyclic redundancy check) unit Yes
Junction temperature sensor No
JTAG controller Yes
Nexus port controller (NPC) Yes (Nexus Class 1)
Supply Digital power supply 3.3V or 5V single supply with external transistor

Analog power supply 33Vor5V

Internal RC oscillator 16 MHz

External crystal oscillator 4-40 MHz
Packages 64 LQFP

100 LQFP

Temperature ‘Standard ambient temperature —401to0 125 °C

1 Each FlexCAN module has 32 message buffers.
2 One FlexCAN module can act as a safety port with a bit rate as high as 8 Mbit/s at 64 MHz.

1.4 Block diagram

Figure 1 shows a top-level block diagram of the MPC5602P MCU. Table 1 summarizes the functions of the blocks.
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Table 2. MPC5602P series block summary

Block

Function

Analog-to-digital converter (ADC)

Multi-channel, 10-bit analog-to-digital converter

Boot assist module (BAM)

Block of read-only memory containing VLE code which is executed according to
the boot mode of the device

Clock generation module
(MC_CGM)

Provides logic and control required for the generation of system and peripheral
clocks

Controller area network (FlexCAN)

Supports the standard CAN communications protocol

Cross triggering unit (CTU)

Enables synchronization of ADC conversions with a timer event from the eMIOS
or from the PIT

Crossbar switch (XBAR)

Supports simultaneous connections between two master ports and three slave
ports; supports a 32-bit address bus width and a 32-bit data bus width

Cyclic redundancy check (CRC)

CRC checksum generator

Deserial serial peripheral interface
(DSPI)

Provides a synchronous serial interface for communication with external devices

Enhanced direct memory access
(eDMA)

Performs complex data transfers with minimal intervention from a host processor
via “n” programmable channels

Enhanced timer (eTimer)

Provides enhanced programmable up/down modulo counting

Error correction status module
(ECSM)

Provides a myriad of miscellaneous control functions for the device including
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

External oscillator (XOSC)

Provides an output clock used as input reference for FMPLL_O or as reference
clock for specific modules depending on system needs

Fault collection unit (FCU)

Provides functional safety to the device

Flash memory

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

Frequency-modulated
phase-locked loop (FMPLL)

Generates high-speed system clocks and supports programmable frequency
modulation

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

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

Periodic interrupt timer (PIT)

Produces periodic interrupts and triggers

Peripheral bridge (PBRIDGE)

Is the interface between the system bus and on-chip peripherals

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
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*  Frequency-modulated PLL
— Modulation enabled/disabled through software
— Triangle wave modulation

*  Programmable modulation depth (£0.25% to £4% deviation from center frequency): programmable modulation
frequency dependent on reference frequency

e Self-clocked mode (SCM) operation

1.5.10 Main oscillator

The main oscillator provides these features:
* Input frequency range: 440 MHz
*  Crystal input mode or oscillator input mode
*  PLL reference

1.5.11 Internal RC oscillator

This device has an RC ladder phase-shift oscillator. The architecture uses constant current charging of a capacitor. The voltage

at the capacitor is compared by the stable bandgap reference voltage.

The RC oscillator provides these features:

e  Nominal frequency 16 MHz
*  £5% variation over voltage and temperature after process trim

*  Clock output of the RC oscillator serves as system clock source in case loss of lock or loss of clock is detected by the

PLL
e RC oscillator is used as the default system clock during startup

1.5.12 Periodic interrupt timer (PIT)

The PIT module implements these features:
* 4 general-purpose interrupt timers
*  32-bit counter resolution
*  Clocked by system clock frequency
*  Each channel usable as trigger for a DMA request

1.5.13 System timer module (STM)

The STM implements these features:
*  One 32-bit up counter with 8-bit prescaler
*  Four 32-bit compare channels
* Independent interrupt source for each channel
*  Counter can be stopped in debug mode

1.5.14 Software watchdog timer (SWT)

The SWT has the following features:
*  32-bit time-out register to set the time-out period
*  Programmable selection of window mode or regular servicing
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The BAM provides the following features:
*  Serial bootloading via FlexCAN or LINFlex

*  Ability to accept a password via the used serial communication channel to grant the legitimate user access to the
non-volatile memory

1.5.18 Error correction status module (ECSM)

The ECSM provides a myriad of miscellaneous control functions regarding program-visible information about the platform
configuration and revision levels, a reset status register, a software watchdog timer, wakeup control for exiting sleep modes,
and information on platform memory errors reported by error-correcting codes and/or generic access error information for
certain processor cores.

The Error Correction Status Module supports a number of miscellaneous control functions for the platform. The ECSM includes
these features:
*  Registers for capturing information on platform memory errors if error-correcting codes (ECC) are implemented
*  For test purposes, optional registers to specify the generation of double-bit memory errors are enabled on the
MPC5602P.
The sources of the ECC errors are:

*  Flash memory
« SRAM

1.5.19 Peripheral bridge (PBRIDGE)

The PBRIDGE implements the following features:
*  Duplicated periphery
*  Master access privilege level per peripheral (per master: read access enable; write access enable)
*  Write buffering for peripherals
e Checker applied on PBRIDGE output toward periphery
*  Byte endianess swap capability

1.5.20 Controller area network (FlexCAN)

The MPC5602P MCU contains one controller area network (FlexCAN) module. This module is a communication controller
implementing the CAN protocol according to Bosch Specification version 2.0B. The CAN protocol was designed to be used
primarily as a vehicle serial data bus, meeting the specific requirements of this field: real-time processing, reliable operation in
the EMI environment of a vehicle, cost-effectiveness and required bandwidth. The FlexCAN module contains 32 message
buffers.
The FlexCAN module provides the following features:
*  Full implementation of the CAN protocol specification, version 2.0B
— Standard data and remote frames
— Extended data and remote frames
— Up to 8-bytes data length
— Programmable bit rate up to 1 Mbit/s
* 32 message buffers of up to 8-bytes data length
*  Each message buffer configurable as Rx or Tx, all supporting standard and extended messages
¢ Programmable loop-back mode supporting self-test operation
* 3 programmable mask registers
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Freescale Semiconductor 13



Clock frequency same as that used for ¢200z0h core

PWM outputs can operate as complementary pairs or independent channels

Can accept signed numbers for PWM generation

Independent control of both edges of each PWM output

Synchronization to external hardware or other PWM supported

Double buffered PWM registers

— Integral reload rates from 1 to 16

— Half cycle reload capability

Multiple ADC trigger events can be generated per PWM cycle via hardware
Write protection for critical registers

Fault inputs can be assigned to control multiple PWM outputs

Programmable filters for fault inputs

Independently programmable PWM output polarity

Independent top and bottom deadtime insertion

Each complementary pair can operate with its own PWM frequency and deadtime values
Individual software-control for each PWM output

All outputs can be programmed to change simultaneously via a “Force Out” event
PWMX pin can optionally output a third PWM signal from each submodule
Channels not used for PWM generation can be used for buffered output compare functions
Channels not used for PWM generation can be used for input capture functions
Enhanced dual-edge capture functionality

eDMA support with automatic reload

2 fault inputs

Capture capability for PWMA, PWMB, and PWMX channels not supported

1.5.25 eTimer

The MPC5602P includes one eTimer module which provides six 16-bit general purpose up/down timer/counter units with the
following features:

Clock frequency same as that used for the €200z0h core
Individual channel capability

— Input capture trigger

— Output compare

— Double buffer (to capture rising edge and falling edge)

— Separate prescaler for each counter

— Selectable clock source

— 0-100% pulse measurement

— Rotation direction flag (quad decoder mode)

Maximum count rate

— External event counting: max. count rate = peripheral clock/2
— Internal clock counting: max. count rate = peripheral clock
Counters are:

— Cascadable

— Preloadable

Programmable count modulo

Quadrature decode capabilities
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»  Trigger generation unit configurable in sequential mode or in triggered mode

*  Each trigger can be appropriately delayed to compensate the delay of external low pass filter

*  Double buffered global trigger unit allowing eTimer synchronization and/or ADC command generation
*  Double buffered ADC command list pointers to minimize ADC-trigger unit update

¢ Double buffered ADC conversion command list with up to 24 ADC commands

«  Each trigger capable of generating consecutive commands

*  ADC conversion command allows to control ADC channel, single or synchronous sampling, independent result queue
selection

1.5.28 Nexus Development Interface (NDI)

The NDI (Nexus Development Interface) block is compliant with Nexus Class 1 of the IEEE-ISTO 5001-2003 standard. This
development support is supplied for MCUs without requiring external address and data pins for internal visibility. The NDI
block is an integration of several individual Nexus blocks that are selected to provide the development support interface for this
device. The NDI block interfaces to the host processor and internal busses to provide development support as per the
IEEE-ISTO 5001-2003 Nexus Class 1 standard. The development support provided includes access to the MCU'’s internal
memory map and access to the processor’s internal registers.
The NDI provides the following features:

*  Configured via the IEEE 1149.1

»  All Nexus port pins operate at Vppo (no dedicated power supply)

»  Nexus Class 1 supports Static debug

1.5.29 Cyclic redundancy check (CRC)

The CRC computing unit is dedicated to the computation of CRC off-loading the CPU. The CRC module features:
*  Support for CRC-16-CCITT (x25 protocol):
16412 50
*  Support for CRC-32 (Ethernet protocol):
324,260,230 22 06 12 01 10 8 T 5L Ay 20y
»  Zero wait states for each write/read operations to the CRC_CFG and CRC_INP registers at the maximum frequency

1.5.30 IEEE 1149.1 JTAG controller

The JTAG controller (JTAGC) block provides the means to test chip functionality and connectivity while remaining transparent
to system logic when not in test mode. All data input to and output from the JTAGC block is communicated in serial format.
The JTAGC block is compliant with the IEEE standard.
The JTAG controller provides the following features:
* IEEE test access port (TAP) interface 4 pins (TDI, TMS, TCK, TDO)
*  Selectable modes of operation include JTAGC/debug or normal system operation.
*  5-bit instruction register that supports the following IEEE 1149.1-2001 defined instructions:
— BYPASS
— IDCODE
— EXTEST
— SAMPLE
— SAMPLE/PRELOAD
*  5-bit instruction register that supports the additional following public instructions:
— ACCESS_AUX TAP _NPC
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Table 5. Pin muxing (continued)

Port PCR Alternate . . 3 110 Pad speed® Pin
- - . 12 | Functions | Peripheral . .4
pin | register |function” direction SRC=0| SRC=1 | 64-pin |100-pin
C[1] | PCR[33] ALTO GPIOI[33] SIUL Input only — — 19 28
ALT1 — —
ALT2 — —
ALT3 — —
— AN[2] ADC_0
C[2] | PCR[34] ALTO GPIO[34] SIUL Input only — — 21 30
ALT1 — —
ALT2 — —
ALT3 — —
— AN[3] ADC_0
C[3] | PCR[35] ALTO GPIO[35] SIUL I/0 Slow Medium — 10
ALT1 CS1 DSPI_0 0o
ALT2 — — —
ALT3 TXD LIN_1 o
— EIRQ[21] SIUL |
C[4] | PCRI[36] ALTO GPIO[36] SIUL I/0 Slow Medium — 5
ALT1 CSo DSPI_0 I/0
ALT2 X[1] FlexPWM_0 0]
ALT3 DEBUGI4] SSCM —
— EIRQ[22] SIUL |
C[5] | PCR[37] ALTO GPIO[37] SIUL I/0 Slow Medium — 7
ALT1 SCK DSPI_0 I/0
ALT2 — — —
ALT3 DEBUGI5] SSCM —
— EIRQ[23] SIUL |
C[6] | PCR[38] ALTO GPIOI[38] SIUL I/0 Slow Medium — 98
ALT1 SOuUT DSPI_0O o
ALT2 B[1] FlexPWM_0 0]
ALT3 DEBUGI6] SSCM —
— EIRQ[24] SIUL |
C[7] | PCR[39] ALTO GPIO[39] SIUL I/0 Slow Medium — 9
ALT1 — — —
ALT2 Al1] FlexPWM_0 o
ALT3 DEBUGI7] SSCM —
— SIN DSPI_0 |
C[8] | PCRI[40] ALTO GPIO[40] SIUL I/0 Slow Medium 57 91
ALT1 CS1 DSPI_1 o
ALT2 — — —
ALT3 CS6 DSPI_0O o
C[9] | PCR[41] ALTO GPIO[41] SIUL I/0 Slow Medium — 84
ALT1 CS3 DSPI_2 o
ALT2 — — —
ALT3 X[3] FlexPWM_0 0]
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Alternate functions are chosen by setting the values of the PCR.PA bitfields inside the SIU module.

PCR.PA =00 —» ALTO; PCR.PA =01 - ALT1; PCR.PA =10 - ALT2; PCR.PA = 11 —» ALT3. This is intended to
select the output functions; to use one of the input functions, the PCR.IBE bit must be written to ‘1’, regardless of
the values selected in the PCR.PA bitfields. For this reason, the value corresponding to an input only function is
reported as “—”.

3 Module included on the MCU.

Multiple inputs are routed to all respective modules internally. The input of some modules must be configured by
setting the values of the PSMIO.PADSELX bitfields inside the SIUL module.

5 Programmable via the SRC (Slew Rate Control) bits in the respective Pad Configuration Register.
6 ADCO.AN emulates ADC1.AN. This feature is used to provide software compatibility between MPC5602P and

MPC5604P. Refer to ADC chapter of reference manual for more details.
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Table 7. Absolute maximum ratings1 (continued)

Value
Symbol Parameter Conditions Unit
Min Max
VDD_HV_IOx2 SR 3.3 V/5.0 V input/output supply — -0.3 6.0 \Y
voltage (supply).
Code flash memory supply with
Vbp_Hv_I03 @and data flash memory
with Vpp Hv 102
Vss Hv lox  |SR|3.3 V/5.0 V input/output supply — -0.1 0.1 Vv
voltage (ground).
Code flash memory ground with
Vss_Hv_lo3 and data flash memory
with Vss ny 102
Vbop Hv osc  |SR|[3.3 V5.0V crystal oscillator amplifier — -0.3 6.0 V
supply voltage (supply) Relative to 0.3 | Vpp v 1ox + 0.3
Vbb_HV_10x
Vss Hv osc  |SR|3.3 /5.0 V crystal oscillator amplifier — -0.1 0.1 \Y
supply voltage (ground)
VDD_HV_ADCO SR|3.3V/5.0V ADC_O supply and hlgh- VDD_HV_REG < -0.3 VDD_HV_REG +0.3 \%
reference voltage 27V
Vop v Rec>| 0.3 6.0
27V
Vss Hv_apco |SR|3.3 /5.0 V ADC_O ground and low- — -0.1 0.1 \Y
reference voltage
Vop Hv Reg  |SR|3.3 V/5.0 V voltage-regulator supply — -0.3 6.0 \
o I :
voltage Relative to 03 | Vpp_pv jox * 0.3
Vbp_Hv_10x
TVpp SR |Slope characteristics on all Vpp during — 3.0 500 x 103 Vlis
power up3 with respect to ground (0.5 [V/us])
(Vss)
Vop v _corx |CC| 1.2V supply pins for core logic — -0.1 1.5 \
(supply)
Vss v corx  |SR 1.2V supply pins for core logic — -0.1 0.1 \
T (ground)
VN SR |Voltage on any pin with respect to — -0.3 6.0 \%
ground (Vss_hv_ox) Relative to 0.3 |Vpp_pv jox* 0.3
Vbp_Hv_10x
lINJPAD SR |Input current on any pin during — -10 10 mA
overload condition
lINnJSUM SR |Absolute sum of all input currents — -50 50 mA
during overload condition
TsTta SR | Storage temperature — -55 150 °C
T, SR |Junction temperature under bias — -40 150 °C
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VDD_HV_ADCx

-03V

03V

27V

6.0V

VDD_HV_REG

Figure 5. Independent ADC supply (-0.3 V < Vpp yy reg < 6.0 V)

3.4 Recommended operating conditions
Table 8. Recommended operating conditions (5.0 V)
Value
Symbol Parameter Conditions Unit
Min Max'
Vss SR |Device ground — 0 0 \Y
Vpp Hv lox>  |SR [5.0 V input/output supply — 45 55 %
voltage
Vss Hv 10x SR |Input/output ground — 0 0 \Y
voltage
Vbb_Hv_osc SR |5.0 V crystal oscillator — 4.5 5.5 \Y
amplifier supply voltage Relative to Voo, v 1ox—0-1 | Voo_nv jox + 0.1
Vbp_Hv_10x
Vss_Hv_osc SR |5.0 V crystal oscillator — 0 0 \Y
amplifier reference voltage
VbD Hv REG SR |5.0 V voltage regulator — 4.5 55 \Y
Supply VOltage Relative to VDD_HV_IOX -0.1 VDD_HV_IOX +0.1
Vbb_Hv_10x
VDD_HV_ADCO SR [5.0V ADC_O Supply and — 4.5 55 \Y
high reference voltage Relative o Voo, v reG - 0.1 —
Vbp_Hv_REG
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Table 25. Input clock characteristics

Value
Symbol Parameter Unit
Min Typ Max
fosc | SR |Oscillator frequency 4 — 40 MHz
fcuk | SR |Frequency in bypass — — 64 MHz
tcuk | SR [Rise/fall time in bypass — — 1 ns
toc SR |Duty cycle 47.5 50 52.5 %
3.12 FMPLL electrical characteristics
Table 26. FMPLL electrical characteristics
Value
Symbol Cc Parameter Conditions’ Unit
Min Max
fref crystar | D |PLL reference frequency range® Crystal reference 4 40 MHz
fref_ext
fRLLIN D |Phase detector input frequency range — 4 16 MHz
(after pre-divider)
femPLLOUT Clock frequency range in normal mode — 16 64 MHz
fFREE P |Free-running frequency Measured using clock 20 150 MHz
division—typically /16
teye D |System clock period — — |1 /fgys ns
fLorL D |Loss of reference frequency window® Lower limit 1.6 3.7 MHz
fLORH D Upper limit 24 56
fsem D |Self-clocked mode frequency* — 20 150 MHz
CJITTER T |CLKOUT period Short-term jitterm fSYS maximum -4 4 % fCLKOUT
it4~06,7,8,9
Jitter Long-term jitter feLun = 16 MHz — 10 ns
(average over 2ms  |(resonator), fp | oLk at
interval) 64 MHz, 4000 cycles
tioi D |PLL lock time'! 12 — — 200 us
tac D (Duty cycle of reference — 40 60 %
fLck D [Frequency LOCK range — —6 6 % fsys
fuL D |Frequency un-LOCK range — -18 18 % fsys
fos D |Modulation depth Center spread +0.25 | +4.0"% | % fgyg
fos D Down spread -05 | -8.0
fmop D |Modulation frequency' — — 70 kHz

1 Vobp v _corx = 1.2V £10%; Vgg = 0 V; Ty = —40 to 125 °C, unless otherwise specified
2 Considering operation with PLL not bypassed.

3
mode.
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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:

Eqn. 4

R.+R
A-i—F<1LSB
EQ 2

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

EXTERNAL CIRCUIT INTERNAL CIRCUIT SCHEME
Channel Sampling
Source Filter Current Limiter Selectlon
r——-——--—-—--- ar—-=-=-=-=-=-- ar----- b 40/
: Rs : : Re : : RL : st Rap
| o — (|
1 11 — o — d -
1 1 1 1
I Vy 1 Cg—— 1 1 Cpi —— Cpor j—
1 11 1 1
1 1 1 1
1 = 11 = 11 1 = = = =
[ Ak - - - - - - - I ] Bl

Rg: Source impedance

RE: Filter resistance

Ck: Filter capacitance

Ry : Current limiter resistance

Rsw: Channel selection switch impedance

Rap: Sampling switch impedance

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

Figure 14. 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 V, (refer to the equivalent circuit reported in Figure 14): A charge sharing phenomenon
is installed when the sampling phase is started (A/D switch closed).
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3.14.2 ADC conversion characteristics

Table 28. ADC conversion characteristics

Value
Symbol |C Parameter Conditions’ Unit
Min | Typ | Max
fck | SR|—|ADC clock frequency (depends on — 33 — 60 | MHz
ADC configuration)
(The duty cycle depends on ADC
clock? frequency)
fs SR|—|Sampling frequency — — — | 1.53 | MHz
ts — | D |Sampling time* fapc = 20 MHz, INPSAMP =3 | 125 | — — ns
fapc = 9 MHz, INPSAMP =255| — — | 282 | ps
te — | P |Conversion time® fapc = 20 MHZ8, INPCMP =1 |0.650| — — ps
tapc_pu | SR|—|ADC power-up delay (time needed for — — — 1.5 | ps
ADC to settle exiting from software
power down; PWDN bit = 0)
CS7 — | D |ADC input sampling capacitance — — — 25 | pF
Cp17 — | D |ADC input pin capacitance 1 — — — 3 pF
Cp27 — | D |ADC input pin capacitance 2 — — — 1 pF
Rsw’ | — | D |Internal resistance of analog source |Vpp Hv apco =5V £ 10% — — | 0.6 | k@
VDD_HV_ADCO =3.3V+10% —_ —_— 3 kQ
Rap’ | — | D |Internal resistance of analog source — — — 2 kQ
Iing | — | T |Input current injection Current injection on one ADC -5 — 5 mA
input, different from the
converted one. Remains
within TUE specification
INL |CC| P |Integral non-linearity No overload 15| — 1.5 | LSB
DNL |CC| P |Differential non-linearity No overload -1.0| — 1.0 | LSB
Eo |CC| T |Offset error — — +1 — | LSB
Eg |CC| T |Gain error — — +1 — | LSB
TUE |CC| P |Total unadjusted error without current — 25| — 2.5 | LSB
injection
TUE |CC| T |Total unadjusted error with current — -3 — 3 LSB
injection

Vpp=3.3V103.6V/45Vto55YV, Ty=-40°Cto Ty pyax unless otherwise specified and analog input voltage

from Vss nv apco to Vop Hv_abco-
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 the precision is lost.

4 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 tg. After the end of
the sampling time tg, changes of the analog input voltage have no effect on the conversion result. Values for the
sample clock ty depend on programming.

This parameter includes the sampling time .
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Table 34. Output pin transition times (continued)

Value
Symbol |C Parameter Conditions’ Unit
Min | Typ | Max
t, |CC |D|Output transition time output pin? C =25pF |Vpp=50Vx10%, | — | — | 4 ns
FAST configuration — PAD3V5V =0
CL=50pPF IsiuLPcrxsrc=1| — | — | ©
C_ =100 pF — | — | 12
CL=25pF |Vpp=33Vx10%, | — | — | 4
PAD3V5V =1
CL=5%0PpF |guLpPcRxsrc=1] — | — | 7
C_ =100 pF — | — | 12
tSYM3 CC | T | Symmetric transition time, same drive |Vpp=5.0 V £ 10%, PAD3V5V =0 — | — | 4 ns
strength between N and P transistor Vop = 3.3 V £ 10%, PAD3V5V = 1 — T 5

" Vpp=3.3V£10%/5.0V £ 10%, Tp = —40 °C to Ty max. Unless otherwise specified.
2 C_ includes device and package capacitances (Cpgg < 5 pF).
3 Transition timing of both positive and negative slopes will differ maximum 50%.

o /_ ______ &K ———————————— Vbb_Hv_10x/2
Pad /

Data Input - .

Rising Falling
< Edge » < Edge

Output Output

Delay Delay

- L ______ -\ - - — — = VOH

Pad N - Vo
Output

Figure 17. Pad output delay

3.17 AC timing characteristics

3.17.1 RESET pin characteristics

The MPC5602P implements a dedicated bidirectional RESET pin.
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Figure 26. External interrupt timing
3.17.5 DSPI timing
Table 39. DSPI timing’
Value
No.| Symbol C Parameter Conditions Unit
Min Max
1 | tsck | CC | D |DSPI cycle time Master (MTFE = 0) 60 — ns
Slave (MTFE = 0) 60 —
2 | tcsc | CC | D |CS to SCK delay — 16 — ns
3 | tasc | CC | D |Aifter SCK delay — 26 — ns
4 |tgpc | CC | D [SCKduty cycle — 0.4 *tgck | 0.6 *tgck | Ns
5 ta | CC | D [Slave access time SS active to SOUT valid — 30 ns
6 | ths | CC | D |Slave SOUT disable time SS inactive to SOUT high — 16 ns
impedance or invalid
7 |tpcsc| CC PCSx to PCSS time — 13 — ns
8 |tpasc| CC PCSS to PCSx time — 13 — ns
9 | tgy | CC Data setup time for inputs Master (MTFE = 0) 35 — ns
Slave 4 —
Master (MTFE = 1, CPHA = 0) 35 —
Master (MTFE =1, CPHA = 1) 35 —
10| ty | CC | D |Data hold time for inputs Master (MTFE = 0) -5 — ns
Slave 4 —
Master (MTFE = 1, CPHA = 0) 1 —
Master (MTFE = 1, CPHA = 1) -5 —
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PR 4

4 Package characteristics

4.1 Package mechanical data

4.1.1 100 LQFP mechanical outline drawing
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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.

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

TITLE: CASE NUMBER: 983-02
100 LEAD LQFP

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

PACKAGE CODE: 8264 | SHEET: 3

Figure 38. 100 LQFP package mechanical drawing (part 3)
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64 LQFP mechanical outline drawing

MECHANICAL OUTLINES DOCUMENT NO: 98ASS23234W
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TITLE: 64LD LQFP, CASE NUMBER: 840F-02
10 X 10 X 1.4 PKG, STANDARD: JEDEC MS-026 BCD
0.5 PITCH, CASE OUTLINE PACKAGE CODE: 8426 | SHEET: 1

Figure 39. 64 LQFP package mechanical drawing (part 1)
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6 Document revision history

Table 40 summarizes revisions to this document.

Table 40. Revision history

Revision Date

Description of

1 05 Aug 2009

Initial release.

2 07 Apr 2010

Editorial updates

Updated the following items in the “MPC5602P device comparison” table:

* The heading

* The “SRAM” row

* The “FlexCAN” row

* The “CTU” row

* The “FlexPWM” row

* The “LINFlex” row

* The “DSPI” row

* The “Nexus” row

* Deleted the footnote No. 3

Added the “Wakeup unit” block in the MPC5602P block diagram

Updated the “Absolute Maximum Ratings* table

Updated the “Recommended operating conditions (5.0 V)* table

Updated the “Recommended operating conditions (3.3 V)* table

Updated the “Thermal characteristics for 100-pin LQFP* table:

* ¥ 7: changed the typical value

Updated the “EMI testing specifications® table: replaced all values in “Level (Max)*
column with TBD

Updated the “Electrical characteristics” section:

» Added the “Introduction” section

» Added the “Parameter classification section

» Added the “NVUSRO register” section

+ Added the “Power supplies constraints (-0.3 V < Vpp py j0x < 6.0 V)’ figure
+ Added the “Independent ADC supply (0.3 V < Vpp Hy reg < 6.0 V)" figure
+ Added the “Power supplies constraints (3.0 V < Vpp pv 1ox < 5.5 V)* figure
+ Added the “Independent ADC supply (3.0 V < Vpp nv reg < 5.5 V)" figure
Updated the “Power management electrical characteristics” section

Updated the “Power Up/Down sequencing” section

Updated the “DC electrical characteristics“ section

» Deleted the “NVUSRO register” section

— Deleted all rows concerning RESET
— Deleted “lypp"“ row
— Added the max value for C)y

— Deleted all rows concerning RESET

— Deleted “lypp” row

— Added the max value for C)y
Added the “I/O pad current specification section
Updated the Orderable part number summarytable.

» Updated the “DC electrical characteristics (5.0 V, NVUSRO[PAD3V5V] = 0)* section:

» Updated the “DC electrical characteristics (3.3 V, NVUSRO[PAD3V5V] = 0)* section:

2 07 Apr 2010
(continued)

Added “Appendix A”
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