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1 Introduction

1.1 Document Overview

This document provides electrical specifications, pin assignments, and package diagrams for the MPC5644A series of
microcontroller units (MCUs). For functional characteristics, refer to the MPC5644A4 Microcontroller Reference Manual.

1.2  Description

The microcontroller’s €200z4 host processor core is built on Power Architecture® technology and designed specifically for
embedded applications. In addition to the Power Architecture technology, this core supports instructions for digital signal
processing (DSP).

The MPC5644A has two levels of memory hierarchy consisting of 8 KB of instruction cache, backed by 192 KB on-chip SRAM
and 4 MB of internal flash memory. The MPC5644A includes an external bus interface, and also a calibration bus that is only
accessible when using the Freescale VertiCal Calibration System.

This document describes the features of the MPC5644A and highlights important electrical and physical characteristics of the
device.
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etc. Each bit in the frame may be configured to serialize either eTPU channels, eMIOS channels or GPIO signals. The DSPI
can be configured to serialize data to an external device that implements the Microsecond Bus protocol. There are three identical
DSPI blocks on the MPC5644A MCU. The DSPI pins support 5 V logic levels or Low Voltage Differential Signalling (LVDS)
to improve high speed operation.
DSPI module features include:

*  Selectable LVDS pads working at 40 MHZ for SOUT and SCK pins for DSPI B and DSPI C

* 3 sources of serialized data: eTPU_A, eMIOS output channels and memory-mapped register in the DSPI

* 4 destinations for deserialized data: eTPU_A and eMIOS input channels, SIU external Interrupt input request,
memory-mapped register in the DSPI

e 32-bit DST and TSB modes require 32 PCR registers, 32 GPO and GPI registers in the SIU to select either GP1O, eTPU
or eMIOS bits for serialization

*  The DSPI Module can generate and check parity in a serial frame

1.415 eSCI

Three enhanced serial communications interface (eSCI) modules provide asynchronous serial communications with peripheral
devices and other MCUs, and include support to interface to Local Interconnect Network (LIN) slave devices. Each eSCI block
provides the following features:

*  Full-duplex operation

*  Standard mark/space non-return-to-zero (NRZ) format

e 13-bit baud rate selection

*  Programmable 8-bit or 9-bit, data format

e Programmable 12-bit or 13-bit data format for Timed Serial Bus (TSB) configuration to support the Microsecond bus
standard

*  Automatic parity generation
»  LIN support
— Autonomous transmission of entire frames
— Configurable to support all revisions of the LIN standard
— Automatic parity bit generation
— Double stop bit after bit error
— 10- or 13-bit break support
*  Separately enabled transmitter and receiver
e Programmable transmitter output parity
* 2 receiver wake-up methods:
— Idle line wake-up
— Address mark wake-up
*  Interrupt-driven operation with flags
*  Receiver framing error detection
e Hardware parity checking
* 1/16 bit-time noise detection
*  DMA support for both transmit and receive data
— Global error bit stored with receive data in system RAM to allow post processing of errors

1416 FlexCAN

The MPC5644A MCU includes three controller area network (FlexCAN) blocks. The FlexCAN module is a communication
controller implementing the CAN protocol according to Bosch Specification version 2.0B. The CAN protocol was designed to
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— 1 receive FIFO per channel
— Up to 255 entries for each FIFO
*  ECC support

1.4.18 System timers

The system timers include two distinct types of system timer:
*  Periodic interrupts/triggers using the Periodic Interrupt Timer (PIT)
e Operating system task monitors using the System Timer Module (STM)

1.4.18.1 Periodic interrupt timer (PIT)

The PIT provides five independent timer channels, capable of producing periodic interrupts and periodic triggers. The PIT has
no external input or output pins and is intended to provide system ‘tick’ signals to the operating system, as well as periodic
triggers for EQADC queues. Of the five channels in the PIT, four are clocked by the system clock and one is clocked by the
crystal clock. This one channel is also referred to as Real-Time Interrupt (RTT) and is used to wake up the device from low power
stop mode.
The following features are implemented in the PIT:
* 5independent timer channels
*  Each channel includes 32-bit wide down counter with automatic reload
e 4 channels clocked from system clock
* 1 channel clocked from crystal clock (wake-up timer)
*  Wake-up timer remains active when System STOP mode is entered; used to restart system clock after predefined
time-out period
»  Each channel optionally able to generate an interrupt request or a trigger event (to trigger e€QADC queues) when timer
reaches zero

1.4.18.2 System timer module (STM)

The System Timer Module (STM) is designed to implement the software task monitor as defined by AUTOSAR!. It consists
of a single 32-bit counter, clocked by the system clock, and four independent timer comparators. These comparators produce a
CPU interrupt when the timer exceeds the programmed value.
The following features are implemented in the STM:

*  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

1.4.19 Software watchdog timer (SWT)

The Software Watchdog Timer (SWT) is a second watchdog module to complement the standard Power Architecture watchdog
integrated in the CPU core. The SWT is a 32-bit modulus counter, clocked by the system clock or the crystal clock, that can
provide a system reset or interrupt request when the correct software key is not written within the required time window.
The following features are implemented:

*  32-bit modulus counter

e Clocked by system clock or crystal clock

1.AUTOSAR: AUTomotive Open System ARchitecture (see http://www.autosar.org)
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ADC — Analog to Digital Converter JTAG - IEEE 1149.1 test controller
ADCi - ADC interface MMU — Memory Management Unit
AMux - Analog Multiplexer MPU — Memory Protection Unit

BAM — Boot Assist Module PMC — Power Management Controller
CRC — Cyclic Redundancy Check unit PIT — Periodic Interrupt Timer

DEC — Decimation Filter RCOSC - low-speed RC oscillator

DTS — Development Trigger Semaphore REACM - Reaction module

DSPI — Deserial/Serial Peripheral Interface SIU — System Integration Unit

EBI — External Bus Interface SPE — Signal Processing Extension
ECSM - Error Correction Status Module SRAM - Static RAM

eDMA - Enhanced Direct Memory Access STM — System Timer Module

eMIOS - Enhanced Modular Input Output System SWT — Software Watchdog Timer
eSCl — Enhanced Serial Communications Interface VGA — Variable Gain Amplifier
eTPU2 - Second gen. Enhanced Time Processing Unit VLE — Variable Length (instruction) Encoding
FlexCAN- Controller Area Network (FlexCAN) XOSC - XTAL Oscillator

FMPLL - Frequency-Modulated Phase Locked Loop

Figure 1. MPC5644A series block diagram
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2 Pinout and signal description

This section contains the pinouts for all production packages for the MPC5644A family of devices.
CAUTION

Any pins labeled “NC” are to be left unconnected. Any connection to an external circuit or
voltage may cause unpredictable device behavior or damage.
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Figure 7. 324-pin TEPBGA package ballmap (southeast, viewed from above)
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Table 3. MPC5644A signal properties (continued)

7 .
P | PCR o Voltace | Status Package pin #
Name Function' A | PA |PCRY| - | O~ Tg o6 Aftor
G2 |Field® yp YP€" | During Reset 176 | 208 324
Reset
BOOTCFGI1] Boot Config. Input P | 001 | 212 I VDDEH6 — / Down BOOTCFGI[1]/ |85 M15 u21
IRQ[3] External Interrupt Request A1 | 010 | Slow Down
ETRIG3 eQADC Trigger Input A2 | 100 |
GPI10[212] GPIO G | 000 110
WKPCFG Weak Pull Config. Input P | 001 | 213 I VDDEH6 —/Up WKPCFG/Up |86 L15 AA20
NMI Non-Maskable Interrupt A1 | 010 | Medium
DSPI_B_SOUT DSPI D data output A2 | 100 e}
GPI10[213] GPIO G | 000 110
External Bus Interface
CS[0] External chip selects P | 01 0 e} VDDE2 —/Up —/Up — — &1
ADDRI8] External address bus A1 10 /10 Fast
GPI0[0] GPIO G 00 110
CS[1] External chip selects P | 01 1 e} VDDE2 —/Up —/Up — — |H1
ADDR9 External address bus A1 10 110 Fast
GPIO[1] GPIO G 00 110
CS[2] External chip selects P |0001| 2 o VDDE2 —/Up —/Up — —  |H2
ADDR10_ External address bus A1 [ 0010 110 Fast
WE[2])/BE[2] Write/byte enable A2 | 0100 (e}
CAL_WEJ[2)/BE[2] |Cal. bus write/byte enable A3 | 1000 (0]
GPIO[2] GPIO G | 0000 110
@[3] External chip selects P | 0001 3 (0] VDDE2 —/Up —/Up — — H4
ADDR11_ External address bus A1 | 0010 /0 Fast
WE[3VBE[3] Write/byte enable A2 | 0100 (0]
CAL_WEI3)/BE[3] |Cal bus write/byte enable A3 | 1000 e}
GPIO[3] GPIO G | 0000 lfe}
ADDR12 External address bus P 01 8 1/0 VDDE3 —/Up —/Up — — N2
GPIO[8] GPIO G 00 I/0 Fast
ADDR13 External address bus 001 9 1/0 VDDE3 —/Up —/Up — — N1
WE[2] Write/byte enable A2 | 100 (0] Fast
GPIO[9] GPIO G | 000 110
ADDR14 External address bus P | 001 10 1/0 VDDE3 —/Up —/Up — — P1
WE[3] Write/byte enables A2 | 100 (0] Fast
GPIO[10] GPIO G | 000 110
ADDR15 External address bus P 01 11 1/0 VDDE3 —/Up —/Up — — P2
GPIO[11] GPIO G 00 110 Fast
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Table 3. MPC5644A signal properties (continued)

7 .
P | PCR o Voltace | Status Package pin #
Name Function' A | PA |PCRY| - | O~ Tg o6 Aftor
G2 |Field3 yp YP€" | During Reset 176 | 208 324
Reset
ADDR16 External address bus P | 001 12 1/0 VDDE-EH —/Up —/Up — — P3
FR_A_TX Flexray TX data channel A A1 | 010 (0] Medium
DATA16 External data bus A2 | 100 /10
GPIO[12] GPIO G | 000 /0
ADDR17 External address bus P | 001 13 1/0 VDDE-EH —/Up —/Up — — P4
FR_A_TX_EN FlexRay ch. A TX data enable | A1 | 010 (0] Medium
DATA17 External data bus A2 | 100 /0
GPIO[13] GPIO G | 000 /0
ADDR18 External address bus P | 001 14 110 VDDE-EH —/Up —/Up — — R1
FR_A_RX Flexray RX data ch. A A1 | 010 | Medium
DATA18 External data bus A2 | 100 /10
GPIO[14] GPIO G | 000 110
ADDR19 External address bus P | 001 15 /0 VDDE-EH —/Up —/Up — — R2
FR_B_TX Flexray TX data ch. B A1 | 010 (0] Medium
DATA19 External data bus A2 | 100 1/0
GPIO[15] GPIO G | 000 /0
ADDR20 External address bus P | 001 16 1/0 VDDE-EH —/Up —/Up — — R4
FR_B_TX_EN Flexray TX data enable forch. B| A1 | 010 (6] Medium
DATA20 External data bus A2 | 100 /0
GPIO[16] GPIO G | 000 /0
ADDR21 External address bus P 001 17 1/0 VDDE-EH —/Up —/Up — — T
FR_B_RX Flexray RX data channel B A1 | 010 | Medium
DATA21 External data bus A2 | 100 /10
GPIO[17] GPIO G | 000 110
ADDR22 External address bus 001 18 /0 VDDE-EH —/Up —/Up — — T2
DATA22 External data bus A2 | 100 /10 Medium
GPIO[18] GPIO G | 000 110
ADDR23 External address bus 001 19 /0 VDDE-EH —/Up —/Up — — T3
DATA23 External data bus A2 | 100 /10 Medium
GPIO[19] GPIO G | 000 110
ADDR24 External address bus 001 20 /0 VDDE-EH —/Up —/Up — — T4
DATA24 External data bus A2 | 100 1/0 Medium
GPIO[20] GPIO G | 000 110
ADDR25 External address bus 001 21 110 VDDE-EH —/Up —/Up — — U1
DATA25 External data bus A2 | 100 110 Medium
GPIO[21] GPIO G | 000 110
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Table 3. MPC5644A signal properties (continued)

7 .
P | PCR o Voltace | Status Package pin #
Name Function' A | PA |PCRY| - | O~ Tg o6 Aftor
G2 |Field3 yp YP€" | During Reset 176 | 208 324
Reset
eQADC
ANO'® Single Ended Analog Input P — — | VDDA 1/ — ANI[O] / — 172 |B5 C6
DANO+ Positive Terminal Diff. Input | Analog
AN1'8 Single Ended Analog Input P — — I VDDA 1/ — AN[1]/ — 171 |A6 Cc7
DANO- Negative Terminal Diff. Input | Analog
AN218 Single Ended Analog Input P — — | VDDA I/ — AN[2] / — 170 |D6 D7
DAN1+ Positive Terminal Diff. Input | Analog
AN3'8 Single Ended Analog Input P — — | VDDA 1/ — ANI[3]/ — 169 |C7 D8
DAN1- Negative Terminal Diff. Input | Analog
AN4'8 Single Ended Analog Input P — — I VDDA 1/— AN[4] /| — 168 |B6 B7
DAN2+ Positive Terminal Diff. Input | Analog
AN518 Single Ended Analog Input P — — | VDDA I/ — ANI[5] / — 167 |A7 B8
DAN2- Negative Terminal Diff. Input | Analog
ANG'® Single Ended Analog Input P — — | VDDA 1/ — ANI[B] / — 166 |D7 C8
DAN3+ Positive Terminal Diff. Input | Analog
ANT7'8 Single Ended Analog Input P — — I VDDA 1/— AN[7]/ — 165 |C8 C9
DAN3- Negative Terminal Diff. Input | Analog
AN8 Single-ended Analog Input P 01 — | VDDA I/ — ANI[8] / — 9 B3 E1
ANW Multiplexed Analog Input Analog
AN9 Single-ended Analog Input P 01 — | VDDA I/ — AN[9] / — 5 A2 Cc2
ANX External Multiplexed Analog | Analog
Input
AN10 Single-ended Analog Input P 01 — VDDA 1/ — AN[10]/ — — — D1
ANY Multiplexed Analog Input Analog
AN11 Single-ended Analog Input P 01 — VDDA 1/ — AN[11]/ — 4 A3 C1
ANZ Multiplexed Analog Input Analog
AN12 - SDS Single-ended Analog Input P | 001 | 215 | VDDEH71® I/ — AN[12] /| — 148 |A12 C13
MAO MUX Address 0 A1 | 010 o} Medium
ETPUA19 08 eTPU A channel (outputonly) | A2 | 100 (0]
SDS eQADC Serial Data Select G | 000 110
AN13 - SDO Single-ended Analog Input P | 001 | 216 | VDDEH71® I/ — AN[13]/ — 147 |B12 B13
MA1 MUX Address 1 A1 | 010 (0] Medium
ETPUA21_O8 eTPU A channel (output only) A2 | 100 (0]
SDO eQADC Serial Data Out G | 000 o}
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Table 4. Pad types

Pad Type Name 1/0 Voltage Range
Slow pad_ssr_hv 3.0V-55V
Medium pad_msr_hv 30V-55V
Fast pad_fc 30V-36V
Multiv'2 pad_multv_hv 3.0 V- 5.5V (high swing mode)
3.0 V-3.6 V (low swing mode)
Analog pad_ae_hv 0.0-55V
LVDS pad_lo_Iv —

T Multivoltage pads are automatically configured in low swing mode when a JTAG or Nexus function
is selected, otherwise they are high swing.

2 VDDEH7 supply cannot be below 4.5 V when in low-swing mode.

Signal details

Table 5. Signal details
Signal Module or Function Description
CLKOUT Clock Generation MPC5644A clock output for the external/calibration bus interface
ENGCLK Clock Generation Clock for external ASIC devices
EXTAL Clock Generation Input pin for an external crystal oscillator or an external clock
source based on the value driven on the PLLREF pin at reset.
PLLREF Clock Generation PLLREF is used to select whether the oscillator operates in xtal
Reset/Configuration mode or external reference mode from reset. PLLREF=0 selects
external reference mode. On the 324BGA package, PLLREF is
bonded to the ball used for PLLCFG[0] for compatibility with
MPC55xx devices .
For the 176-pin QFP and 208-ball BGA packages:
0: External reference clock is selected.
1: XTAL oscillator mode is selected
For the 324 ball BGA package:
If RSTCFG is 0:
0: External reference clock is selected.
1: XTAL oscillator mode is selected.
If RSTCFG is 1, XTAL oscillator mode is selected.
XTAL Clock Generation Crystal oscillator input
DSPI_B_SCK_LVDS- DSPI LVDS pair used for DSPI_B TSB mode transmission
DSPI_B_SCK_LVDS+
DSPI_B_SOUT_LVDS- |DSPI LVDS pair used for DSPI_B TSB mode transmission
DSPI_B_SOUT_LVDS+
DSPI_C_SCK_LVDS- DSPI LVDS pair used for DSPI_C TSB mode transmission

DSPI_C_SCK_LVDS+
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2 BETA represents the worst-case external transistor. It is measured on a per-part basis and calculated as
(Ipp + lvreeTL)-

3 Refer to Table 52 for the maximum operating frequency.

4 Values are based on Ipp from high-use applications as explained in the Ipp Electrical Specification.

3.6.2 Regulator Example

In designs where the MPC5644A microcontroller’s internal regulators are used, a ballast is required for generation of the 1.2 V
internal supply. No ballast is required when an external 1.2 V supply is used.

The resistor may or may not be

required. This depends on the , VDDREG
allowable power dissipation of

the npn bypass transistor Cre
device. The resistor may be Re 9
used to limit the in-rush current
at power on. —

\ -
The bypass transistor

MUST be operated out
of saturation region.

MCU
%Rb

Cc
- Keep parasitic inductance
Re )/ under 20nH
. o Vbb
l = — l pr— l pr— =Cb

Mandatory decoupling

capacitor network ] B T ]
Vss
L L W
Ce cd

VRCCTL capacitor and resistor is required

Figure 8. Core voltage regulator controller external components preferred configuration

Table 17. MPC5644A External network specification

External Network Min Typ Max Comment
Parameter

T1 NJD2873 or BCP68

only

Cb 1.1 uF 2.2uF 2.97uF X7R,-50%/+35%

Ce 3*2.35uF+5uF 3*4.7uF+10uF 3%6.35uF+13.5uF | X7R, -50%/+35%

Equivalent ESR of |5mQ 50mQ

Ce capacitors

Cd 4*50nF 4*100nF 4*135nF X7R, -50%/+35%

Rb 90 10Q 1Q +/-10%
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Table 20. Power sequence pin states (medium, slow, and multi-voltage pads)

VDDEH VDD Pad State
LOW X LOW

VA Low HIGH IMPEDANCE

VopEn Voo FUNCTIONAL

DC electrical specifications

Table 21. DC electrical specifications

Value
Symbol C Parameter Conditions Unit
min typ max
Vop SR | —| Core supply voltage — 1.14 1.32 \Y
Vppe SR | —| I/O supply voltage — 1.62 3.6 \Y,
VDDEH SR | —| /O supply voltage — 3.0 5.25 \Y,
VDDE-EH SR | —| /O supply voltage — 3.0 5.25 \Y,
VRe3s SR | —| 3.3 Vregulated — 3.0 — 3.6 \Y,
voltage'
Vppa SR | — | Analog supply voltage — 4.752 — 5.25 \%
VINDC SR | —| Analog input voltage — Vgsa-0.3 — Vppa+0.3 \Y
VSS - VSSA SR — VSS differential —_— -100 —_— 100 mV
voltage
VRrL SR | —| Analog reference low — Vssa — Vggat0.1 \Y
voltage
VrL—Vssa | SR | —| VRL differential — -100 — 100 mV
voltage
VRH SR | —| Analog reference high — Vppa-0.1 — Vopa \Y,
voltage
VRH - VRL SR — VREF differential —_— 4.75 —_— 5.25 \
voltage
Vppr SR | —| Flash operating — 1.14 — 1.32 \Y
voltage3
Veasy® | SR | —| Flash read voltage — 3.0 — 3.6
VsTBY SR | —| SRAM standby Unregulated 0.95 — 1.2
voltage mode
Keep-out Range: Regulated 2.0 — 55
1.2V-2V mode
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Table 39. Nexus debug port timing1 (continued)

# Symbol C Characteristic Min. Value | Max. Value Unit
1 tyvtois | CC | D | TDI Data Setup Time 5 — ns
12 tNTDIH CC | D | TDI Data Hold Time 25 — ns
13 | tytmss | CC | D | TMS Data Setup Time 5 — ns
14 | tytmsn | CC | D | TMS Data Hold Time 25 — ns
15 — CC | D | TDO propagation delay from falling — 19.5 ns
edge of TCK
16 — CC | D | TDO hold time with respect to TCK 5.25 — ns
falling edge (minimum TDO
propagation delay)

All Nexus timing relative to MCKO is measured from 50% of MCKO and 50% of the respective signal. Nexus timing
specified at Vpp = 1.14 Vto 1.32 V, Vppey = 4.5 V to 5.5 V with multi-voltage pads programmed to Low-Swing
mode, Tp =T, to Ty, and C_ = 30 pF with DSC = 0b10.

Achieving the absolute minimum MCKO cycle time may require setting the MCKO divider to more than its minimum
setting (NPC_PCR[MCKO_DIV] depending on the actual system frequency being used.

This is a functionally allowable feature. However, this may be limited by the maximum frequency specified by the
Absolute minimum MCKO period specification.

This may require setting the MCO divider to more than its minimum setting (NPC_PCR[MCKO_DIV]) depending on
the actual system frequency being used.

5 MDO, MSEO, and EVTO data is held valid until next MCKO low cycle.

6 Achieving the absolute minimum TCK cycle time may require a maximum clock speed (system frequency / 8) that
is less than the maximum functional capability of the design (system frequency / 4) depending on the actual system
frequency being used.

This is a functionally allowable feature. However, this may be limited by the maximum frequency specified by the
Absolute minimum TCK period specification.

This may require a maximum clock speed (system frequency / 8) that is less than the maximum functional capability
of the design (system frequency / 4) depending on the actual system frequency being used.
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Figure 15. Nexus output timing
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Table 40. Nexus debug port operating frequency

Nexus Pin Usage
. . Max. Operating
Package |Nexus Width| Nexus Routing .
MDO[0:3] MDO[4:11] CAL_I\{II;DO[4.1 Frequency
176 LQFP |Reduced port | Route to MDO? |Nexus Data Out GPIO GPIO 40 MHZ®
208 BGA |mode’ [0:3]
324 BGA 5 6
Full port Route to MDO“ |Nexus Data Out | Nexus Data Out GPIO 40 MHz*>
mode? [0:3] [4:11]
496 CSP |Reduced port | Route to MDO? |Nexus Data Out GPIO GPIO 40 MHZz3
mode’ [0:3]
Full port Route to MDO? |Nexus Data Out |Nexus Data Out GPIO 40 MHZz%8
mode? [0:3] [4:11]
Route to Cal Nexus Data GPIO Cal Nexus Data 40 MHz®
CAL_MDO’ Out [0:3] Out [4:11]

T NPC_PCR[FPM] =0

2 NPC_PCR[NEXCFG] =0

3 The Nexus AUX port runs up to 40 MHz. Set NPC_PCR[MCKO_DIV] to divide-by-two if the system frequency is
greater than 40 MHz.
4 NPC_PCR[FPM] = 1

5 Setthe NPC_PCR[MCKO_DIV] to divide by two if the system frequency is between 40 MHz and 80 MHz inclusive.

Set the NPC_PCR[MCKO_DIV] to divide by four if the system frequency is greater than 80 MHz.
6 Pad restrictions limit the Maximum Operation Frequency in these configurations

7 NPC_PCR[NEXCFG] = 1
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Table 43. External bus interface (EBI) and calibration bus operation timing 1 (continued)

Symbol

Characteristic

66 MHz (ext. bus)?

Min

Max

Unit

Notes

tcov

CcC

CLKOUT Posedge to Output Signal Valid
(Output Delay)

ADDR[8:31]
CS[0:3]
DATA[0:31]

OE
RD_WR

s
WE[0:3]/BE[0:3]

9

ns

tcis

CcC

Input Signal Valid to CLKOUT Posedge
(Setup Time)

DATA[0:31]

6.0

ns

tcin

CcC

CLKOUT Posedge to Input Signal Invalid
(Hold Time)

DATA[0:31]

1.0

ns

9

tapw

CC

D

ALE Pulse Width*

6.5

ns

10

taal

CcC

D

ALE Negated to Address Invalid*

1.5°

ns

' External Bus and Calibration bus timing specified at fsys = 150 MHz and 100 MHz, Vpp = 1.14 V10 1.32 )V,

Vppe = 3 V to 3.6 V (unless stated otherwise), Tp = T to Ty, and C, = 30 pF with DSC = 0b10.

The external bus is limited to half the speed of the internal bus. The maximum external bus frequency is 66 MHz
for 16-bit muxed mode and 33 MHz for non-muxed mode. For The EBI division factor should be set accordingly

based on the internal frequency being used.
3 Refer to Fast Pad timing in Table 35 and Table 36 (different values for 1.8 V vs. 3.3 V).
4 Measured at 50% of ALE.
5 When CAL_TS pad is used for CAL_ALE function the hold time is 1 ns instead of 1.5 ns.

CLKOUT

Voh_f

Lo
@—><—

-« (2)»

<@—>

0
W,

VDDE/2

Figure 18. CLKOUT timing
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Table 48. DSPI timing'? (continued)

# Symbol C Characteristic Condition Min. Max. Unit
9 tsuy | CC Data Setup Time for Inputs
D | Master (MTFE = 0) Vppen=4.5-5.5V 20 — ns
D Vppen=3-3.6 V 23.5 —
D | Slave 2 —
D | Master (MTFE = 1, CPHA = 0)'? 8 —
D | Master (MTFE = 1, CPHA = 1) Vppeny=4.5-5.5V 20 —
D Vppen=3-3.6 V 235 —
10 th CC Data Hold Time for Inputs
D | Master (MTFE = 0) -4 — ns
D | Slave 7 —
D | Master (MTFE = 1, CPHA = 0)'2 21 —
D | Master (MTFE = 1, CPHA =1) -4 —
11 | tsyo | CC Data Valid (after SCK edge)
D | Master (MTFE =0) Vppen=4.5-5.5V — 5 ns
D Vppen=3-3.6 V — 6.3
D | Slave Vppenu=4.5-5.5V — 25
D Vppen=3-3.6 V — 27
D | Master (MTFE = 1, CPHA =0) — 21
D | Master (MTFE =1, CPHA = 1) Vppen=4.5-5.5V — 5
D Vppen=3-3.6 V — 6.3
12 | tyo | CC Data Hold Time for Outputs
D | Master (MTFE = 0) Vppen=4.5-5.5V -5 — ns
D Vppen=3 -3.6 V -75 —
D | Slave 5.5 —
D | Master (MTFE = 1, CPHA = 0) 3 —
D | Master (MTFE =1, CPHA = 1) Vppen=4.5-5.5V -5 —
D Vppen=3-3.6 V -7.5 —

T AIDSPI timing specifications use the fastest slew rate (SRC = 0b11) on medium-speed pads. DSPI signals using
slow pads have an additional delay based on the slew rate. DSPI timing is specified at Vppgy =3 t0 3.6 V and
Vppen =4.5105.5V, Tp =T to Ty, and C_ = 50 pF with SRC = 0b11.

2 Data is verified at fsys = 102 MHz and 153 MHz (100 MHz and 150 MHz + 2% frequency modulation).

3 The minimum DSPI Cycle Time restricts the baud rate selection for given system clock rate. These numbers are
calculated based on two MPC5644A devices communicating over a DSPI link.
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Note: Refer to Table 48 for the numbers.

Figure 24. DSPI classic SPI timing — master, CPHA =1
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Figure 25. DSPI classic SPI timing — slave, CPHA =0
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Figure 33. 176 LQFP package mechanical drawing (part 1)
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Figure 34. 176 LQFP package mechanical drawing (part 2)
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Figure 39. 324 BGA package mechanical drawing (part 2)
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