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PREFACE

This manual defines the functionality of the MPC555 / MPC556 for use by software
and hardware developers. The MPC555 / MPC556 is based on the PowerPC proces-
sor used in the Motorola MPC500 family of microcontrollers. For further information
refer to the MPC500 Family RCPU Reference Manual, RCPURM/AD (Motorola order
number).

Boxed sections appear throughout this manual. These boxes designate optional fea-
tures that are only available on the MPC556.

Audience

This manual is intended for system software and hardware developers and applica-
tions programmers who want to develop products for the MPC555 / MPC556. It is
assumed that the reader understands operating systems, microprocessor and micro-
controller system design, and the basic principles of RISC processing.

Additional Reading

For additional reading that provides background to or supplements the information in
this manual see:

e John L. Hennessy and David A. Patterson, Computer Architecture: A Quantitative
Approach, Morgan Kaufmann Publishers, Inc., San Mateo, CA

* PowerPC Microprocessor Family: the Programming Environments, MPCF-
PE/AD (Motorola order number)

* MPC500 Family RCPU Reference Manual, RCPURM/AD (Motorola order num-
ber)

Conventions
This document uses the following notational conventions:

ACTIVE_HIGH Names for signals that are active high are shown in uppercase
text without an overbar. Signals that are active high are referred
to as asserted when they are high and negated when they are
low.

ACTIVE_LOW A bar over a signal name indicates that the signal is active low.
Active-low signals are referred to as asserted (active) when they
are low and negated when they are high.

OxOF Hexadecimal numbers
0b0011 Binary numbers
REGI[FIELD] Abbreviations or acronyms for registers are shown in uppercase

text. Specific bit fields or ranges are shown in brackets.

MPC555 / MPC556 PREFACE MOTOROLA
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X In certain contexts, such as a signal encoding, this indicates a
don’t care. For example, if a field is binary encoded 0bx001, the
state of the first bit is a don’t care.

NOTE:

Throughout this manual references to 3 V refer to the nominal supply
voltage of 3.3 volts.

Nomenclature
Logic level one is the voltage that corresponds to Boolean true (1) state.

Logic level zero is the voltage that corresponds to Boolean false (0) state.
To set a bit or bits means to establish logic level one on the bit or bits.
To clear a bit or bits means to establish logic level zero on the bit or bits.

A signal that is asserted is in its active logic state. An active low signal changes
from logic level one to logic level zero when asserted, and an active high signal
changes from logic level zero to logic level one.

A signal that is negated is in its inactive logic state. An active low signal changes
from logic level zero to logic level one when negated, and an active high signal
changes from logic level one to logic level zero.

LSB means least significant bit or bits. MSB means most significant bit or bits. Ref-
erences to low and high bytes are spelled out.

MPC555 / MPC556 PREFACE MOTOROLA
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SECTION 1
OVERVIEW

The MPC555 / MPC556 is a member of Motorola’s MPC500 PowerPC ™ RISC Micro-
controller family. The MPC555 / MPC556 offers the following features:

* PowerPC core with floating-point unit

* 26 Kbytes fast RAM and 6 Kbytes TPU microcode RAM

* 448 Kbytes flash EEPROM with 5-V programming

* 5-V I/O system

 Serial system: queued serial multi-channel module (QSMCM), dual CAN 2.0B
controller modules (TouCAN™)

* 50-channel timer system: dual time processor units (TPU3), modular I/O system
(MIOST)

* 32 analog inputs: dual queued analog-to-digital converters (QADC64)

* Submicron HCMOS (CDR1) technology

 272-pin plastic ball grid array (PBGA) packaging

* 40-MHz operation, -40° C to 125° C with dual supply (3.3 V, 5V)

* MPC556 supports code compression to increase code density.

NOTE

Throughout this manual references to 3 V refer to the nominal supply
voltage of 3.3 V.)

1.1 Block Diagram
Figure 1-1 is a block diagram of the MPC555 / MPC556.

MPC555 / MPC556 OVERVIEW MOTOROLA
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256 Kbytes 192 Kbytes
Flash Flash
A A
¢ Burst \ \i
Interface < U-bus
E-bus
RCPU - USIU ey
16 Kbyted 10 Kbyteq
SRAM SRAM
- ¢ » [ 2U [
L-bus
Y
UiMB
QADC QADC QSMCM TouCAN
A A ] |
y Y y y IMB3
A A A A A
Y Y \ Y Y
TPU3 [«>|DPTRAN>{ TPU3 TouCAN MIOS1

Figure 1-1 MPC555 / MPC556 Block Diagram

1.2 MPC555 / MPC556 Features
Features of each module on the MPC555 / MPC556 are listed below.

1.2.1 RISC MCU Central Processing Unit (RCPU)

* 32-bit PowerPC architecture (compliant with PowerPC Architecture Book 1)
 Core performance measured at 52.7 Kmips (Dhrystone 2.1) @ 40 MHz.

NOTE

This assumes the RCPU core is running in “normal” mode and show
cycles is turned off (ISCT_SER of the ICTRL register is set to 111).
See Table 21-21.

* Fully static, low power operation

* Integrated floating-point unit

* Precise exception model

* Extensive system development support
— On-chip watchpoints and breakpoints
— Program flow tracking

OVERVIEW MOTOROLA
For MoreiRYolm388RS 7 Y0is Product, 1-2
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— On-chip emulation (OnCE™) development interface

1.2.2 Four-Bank Memory Controller

* Works with SRAM, EPROM, flash EEPROM, and other peripherals

* Byte write enables

* 32-bit address decodes with bit masks

* Memory transfer start (MTS): This pin is the transfer start signal to access a
slave’s external memory by an external bus master

1.2.3 U-Bus System Interface Unit (USIU)

* Clock synthesizer
* Power management
* Reset controller
* PowerPC decrementer and time base
* Glueless interface to SRAMs and burstable FLASHs
* Real-time clock register
* Periodic interrupt timer
* Hardware bus monitor and software watchdog timer
* Interrupt controller that supports up to eight external and eight internal interrupts
* |EEE 1149.1 JTAG test access port
* External bus interface
— 24 address pins, 32 data pins
— Supports multiple master designs
— Four-beat transfer bursts, two-clock minimum bus transactions
— Tolerates 5-V inputs, provides 3.3-V outputs

1.2.4 Flexible Memory Protection Unit

* Four instruction regions and four data regions
* 4-Kbyte to 16-Mbyte region size support

* Default attributes available in one global entry
* Attribute support for speculative accesses

1.2.5 448 Kbytes of CDR MoneT Flash EEPROM Memory (CMF)

* One 256-Kbyte and one 192-Kbyte module

* Page read mode

* Block (32-Kbyte) erasable

* External 4.75-V to 5.25-V program and erase power supply

1.2.6 26 Kbytes of Static RAM

* One 16-Kbyte and one 10-Kbyte module
* Fast (one-clock) access

» Keep-alive power

* Soft defect detection (SDD)

MPC555 / MPC556 OVERVIEW MOTOROLA
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1.2.7 General-Purpose 1/0 Support

* Address (24) and data (32) pins can be used for general-purpose I/O in single-
chip mode

* 9 general-purpose /O pins in MIOS1 unit

* Many peripheral pins can be used for general-purpose 1/0O when not used for pri-
mary function

* 5-V outputs

1.2.8 Two Time Processor Units (TPU3)

e Each TPU3 module provides these features:
— A dedicated micro-engine operates independently of the RCPU
— 16 independent programmable channels and pins
— Each channel has an event register consisting of a 16-bit capture register, a
16-bit compare register and a 16-bit comparator
— Nine pre-programmed timer functions are available
— Any channel can perform any time function
— Each timer function can be assigned to more than one channel
— Two timer count registers with programmable prescalers
— Each channel can be synchronized to one or both counters
— Selectable channel priority levels
— 5-V outputs
* 6-Kbyte dual port TPU RAM (DPTRAM) is shared by the two TPU3 modules for
TPU microcode

1.2.9 18-Channel Modular I/O System (MIOS1)

* Ten double action submodules (DASMs)

* Eight dedicated PWM sub-modules (PWMSMs)

e Two 16-bit modulus counter submodules (MCSMs)
* Two parallel port I1/0O submodules (PIOSM)

* 5-V outputs

1.2.10 Two Queued Analog-to-Digital Converter Modules (QADC)
Each QADC provides:

* Up to 16 analog input channels, using internal multiplexing
* Up to 41 total input channels, using internal and external multiplexing
* 10-bit A/D converter with internal sample/hold
* Typical conversion time of 10 usec (100,000 samples per second)
* Two conversion command queues of variable length
¢ Automated queue modes initiated by:
— External edge trigger/level gate
— Software command
* 64 result registers
* Output data that is right- or left-justified, signed or unsigned

MPC555 / MPC556 OVERVIEW MOTOROLA
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1.2.11 Two CAN 2.0B Controller Modules (TouCANSs)
Each TouCAN provides these features:

* Full implementation of CAN protocol specification, version 2.0 A and B

» Each module has 16 receive/transmit message buffers of 0 to 8 bytes data length
* Global mask register for message buffers 0 to 13

* Independent mask registers for message buffers 14 and 15

* Programmable transmit-first scheme: lowest ID or lowest buffer number

* 16-bit free-running timer for message time-stamping

* Low power sleep mode with programmable wake-up on bus activity

* Programmable 1/0 modes

* Maskable interrupts

* Independent of the transmission medium (external transceiver is assumed)
* Open network architecture

* Multimaster concept

¢ High immunity to EMI

* Short latency time for high-priority messages

* Low power sleep mode with programmable wakeup on bus activity

1.2.12 Queued Serial Multi-Channel Module (QSMCM)

* Queued serial peripheral interface (QSPI)

— Provides full-duplex communication port for peripheral expansion or interpro-
cessor communication

— Up to 32 preprogrammed transfers, reducing overhead

— Has 160-byte queue

— Programmable transfer length: from eight to 16 bits, inclusive

— Synchronous interface with baud rate of up to system clock / 4

— Four programmable peripheral-select pins support up to 16 devices
* Wrap-around mode allows continuous sampling of a serial peripheral for effi-

cient interfacing to serial A/D converters
* Two serial communications interfaces (SCI). Each SCI offers these features:

— UART mode provides NRZ format and half- or full-duplex interface

— 16 regqister receive buffer and 16 register transmit buffer (SCI1)

— Advanced error detection and optional parity generation and detection

— Word length programmable as eight or nine bits

— Separate transmitter and receiver enable bits and double buffering of data

— Wakeup functions allow the CPU to run uninterrupted until either a true idle
line is detected or a new address byte is received

— External source clock for baud generation

— Multiplexing of transmit data pins with discrete outputs and receive data pins
with discrete inputs

1.3 MPC555 / MPC556 Address Map

The internal memory map is organized as a single 4-Mbyte block. The user can assign
this block to one of eight locations by programming a register in the USIU. The eight
possible locations are the first eight 4-Mbyte memory blocks starting with address

MPC555 / MPC556 OVERVIEW MOTOROLA
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0x0000 0000. (Refer to Figure 1-2). The programmability of the internal memory map
location allows the user to implement a multiple-chip system.

0x0000 0000

-
0x003F FFFH
0x0040 0000

-
0x007F FFFH
0x0080 0000

-
0x00BF FFFH
0x00C0 0000

-
0x00FF FFFH Internal 4-Mbyte Memory Block
0x0100 0000 [~ (Resides in one of eight locations)

-
0x013F FFFH
0x0140 0000}

-
0x017F FFFH
0x0180 0000

-
0x01BF FFFH
0x01C0 0000

B —

0x01FF FFFF

OXFFFF FFF|

Figure 1-2 MPC555 / MPC556 Memory Map

The internal memory space is divided into the following sections:

* Flash memory (448 Kbytes)

* Static RAM memory (26 Kbytes)

* Control registers and IMB2 modules (64 Kbytes):
— USIU and flash control registers
— UIMB interface and IMB2 modules
— SRAM control registers

MPC555 / MPC556 OVERVIEW MOTOROLA
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Reserved

USIU Control Registers
1 Kbyte

FLASH Module A (64 bytes)

FLASH Module B (64 bytes)

Reserved for SIU

IMB3 Address Space

DPTRAM Control
(12 bytes)

Reserved (8180 bytes)

DPTRAM (6 Kbytes)

Reserved (2 Kbytes)

TPU3_A (1 Kbyte)

TPU3_B (1 Kbyte)

QADC_A (1 Kbyte)

QADC_B (1 Kbyte)

QSMCM (4 Kbytes)

MIOS1 (4 Kbytes)

TouCAN_A (1 Kbyte)

TouCAN_B (1 Kbyte)

Reserved (1920 bytes)

0x00 0000
CMF Flash A
256 Kbytes
0x04 0000
CMF Flash B
0x06 FFFF 192 Kbytes
0x07 0000
Reserved for Flash
(2.6 Mbytes —16 Kbytes)
O0x2F BFFF
0x2F C000 | yslu & Flash Control
Ox2F FFFF 16 Kbytes
0x30 0000
UIMB Interface &
IMB3 Modules
(32 Kbytes)
0x30 7FFF
0x30 8000
Reserved for IMB3
(480 Kbytes)
0x37 FFFF
0x38 0000
SRAM Control A
(8 bytes)
0x38 0008 SRAM Control B
(8 bytes)
0x38 0010
Reserved
(485.98 Kbytes)
0x3F 9800 SRAM A
(10 Kbytes)
0x3F C000 SRAM B
0x3F FFFF (16 Kbytes)

MPC555 / MPC556
USER’S MANUAL

UIMB_Registers
(128 bytes)

Figure 1-3 MPC555 / MPC556 Internal Memory Map
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0x2F C000

O0x2F C800
Ox2F C840

0x2F C880

0x30 0000

0x30 2000

0x30 4000
0x30 4400
0x30 4800
0x30 4C00
0x30 5000

0x30 6000

0x30 7080
0x30 7480
0x30 7884
0x30 7F80

0x30 7FFF
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SECTION 2
SIGNAL DESCRIPTIONS

2.1 Packaging and Pinout Descriptions

Figure 2-1 gives the case configuration and packaging information for the MPC555 /
MPC556. Figure 2-2 gives the MPC555 / MPC556 pinout data. Table 2-1 gives an
overview of the pins on the MPC555 / MPC556.
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Figure 2-1 MPC555 / MPC556 Case Dimensions and Packaging
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Figure 2-2 MPC555 / MPC556 Pinout Data
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Table 2-1 MPC555 / MPC556 Pin Functions for 272-Pin PBGA

Functional Group Signals’ Pins 3V/5V?

24 Address lines . .
(16-Mbyte address space) ADDRJ[8:31]/SGPIOA[8:31] 24 3.V / 5V GPIO

32-bit data bus DATA[0:31)/SGPIOD[0:31] 32

TRQ[0}/SGPIOCI0]
IRQ[1)/RSV/SGPIOC[1]
IRQ[2)/CR/SGPIOC[2)/MTS
External interrupts m[i]/ﬁ/ﬁ/ SGPIOC[3] 8 3-V/5-V GPIO
IRQ[4]/AT[2//SGPIOC[4]
IRQ[5)/SGPIOC[5)/MODCK][1]
IRQ[6:7)/MODCK[2:3]®

TSIZ[0:1]
RD/WR
BURST

BDIP

TS
B trol = 11 3V
us contro T

TEA
RSTCONF/TEXP®
OE
BI/STS

General purpose chip select ma- CS[0:3]
chine

(multiplexed with development and WE[0:3]/BE[0:3)/AT[0:3]
debug support)

PORESET?
HRESET? 3 3V
SRESETS

Power-on reset and reset
configuration

SGPIOC[6)/FRZ/PTR
SGPIOC[7)/IRQOUT/LWP[0]
Development and debug support BG/VF[O)/LWP[1] 5 3-V/5-V GPIO
BR/VF[1]/IWP[2]
BB/VF[2]/IWP[3]

T™MS
TDI/DSDI
TCK/DSCK
JTAG and debug port 7 3V
TDO/DSDO
TRST
IWP[0:1]/VFLS[0:1]
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Table 2-1 MPC555 / MPC556 Pin Functions for 272-Pin PBGA (Continued)

Functional Group Signals’ Pins 3V/5V?

XTALS®
EXTALS
CLKOUT 5 3V
EXTCLK3
XFC

Clocks and PLL

ENGCLK/BUCLK 1 5V

~ PCSO/
SS/QGPIO[0]

PCS[1:3/QGPIO[1:3]
MISO/QGPIO[4]
QSMCM MOSI/QGPIO[5] 12 5V
SCK/QGPIO[6]
TXD[1:2//QGPO[1:2]
RXD[1:2//QGPI[1:2]
ECK

MDA[11], [13]
MDA[12], [14]
MIOS 18 5V
MDA[15], [27:31]

MPWM[0:3], [16:19]

VF[0:2)/MPIO32B[0:2]

5 3-V/5-V GPIO
General-Purpose 1/0O from MIOS VFLS[0:1)/MPIO32B[3:4]
MPIO32B[5:15] 11 5V
A_TPUCH]I0:15], B_TPUCH][0:15]
TPU 34 5V
A_T2CLK, B_T2CLK
ETRIG[1:2]
A_ANO/ANW/PQBO0, B_ANO/ANW/PQBO
A_AN1/ANX/PQB1, B_AN1/ANX/PQB1
A_AN2/ANY/PQB2, B_AN2/ANY/PQB2
QADC A_ANG/ANZ/PQBS3, B_AN3/ANZ/PQB3 34 5V
A_AN[48:51]/PQB[4:7], B_AN[48:51]/PQB[4:7]
A_AN[52:54]/MA[0:2]/PQA[0:2],
B_AN[52:54)/MA[0:2])/PQA[0:2]
A_AN[55:56]/PQA[3:4], B_AN[55:56]/PQA[3:4]
A_AN[57:59)/PQA[5:7], B_AN[57:59)/PQA[5:7]
TouCAN A_CNTXO0, B_CNTX0, A_CNRX0, B_CNRXO0 4 5V
Flash EEPROM Epee 1 3V
Supplies
Ground VSS, VSSF, VSSSYN 18
Analog Ground VSSA, VRL 2
Low Voltage Supply VvDDI, VDDL, VDDSI\R/,EI\S,FVDDSYN, KAPWRS, 16 3V
MPC555 / MPC556 SIGNAL DESCRIPTIONS MOTOROLA
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Table 2-1 MPC555 / MPC556 Pin Functions for 272-Pin PBGA (Continued)

Functional Group Signals’ Pins 3V/5V?
High voltage Supply VDDH, VDDA, VRH 12 5V
Programming Voltage VPP 1 3-V/5-V
NOTES:

1. “/” implies that the corresponding functions are multiplexed on the pin
2. Allinputs are 5 V friendly. All 5 V outputs are slow slew rate except for SCI transmit pins.
3. These pins are powered by KAPWR (Keep Alive Power Supply).

2.2 Pin Functionality

The pad ring supports 234 functional pins (284 including all power and ground). Some
pins serve multiple functions. The pad characteristics for each pin are described in Ta-
ble 2-2. This table contains the following columns:

* Pin — List of functional (signal) names for each pin. (For actual pin names, see 2.7
Pin Names and Abbreviations.

* Function — Name of function (signal). Each pin supports one or more functions,
and each function (signal) name is a separate entry in the table.

* Driver Type — Type of driver that is used to drive the pin (for output functionality).
Types of output drivers are:

— Totem pole (TP). This driver type uses a push pull scheme to drive the pin.
These pins can be driven high or low or can be three-stated. Care must be tak-
en to ensure that there is no contention on this pin (for example, an external
driver driving the pin high while an internal driver is driving it low).

— Open drain (OD). This driver type uses an open drain approach to drive the
pins. Pins with an OD driver can be either driven low or three-stated. This driver
scheme is typically used for pins that could potentially be asserted by multiple
modules.

— Active negated (ANG). This driver type fully drives a low level. A high level is
driven and then released. A pull-up resistor may be needed on this type of out-
put.

* Receiver Type — Type of receiver used for the pin. Some inputs need to have a
synchronizer to prevent latching a metastable signal at the pins. Such require-
ments are indicated in this column with the abbreviation “synch.” Another possible
entry is “glitch filter.” It is added to reset signals.

* Direction — Direction of the pin for each function it supports. The possible direc-
tions are input (1), output (O) and bi-directional (I/O).

* Voltage — Voltage requirement for each function of a pin. There are two supply
voltages: 5V and 3 V.

* Slew rate — Timing needed from the 5-V drivers. The options are with slew rate
(typically 200/50 ns with 50 pF load) or fast 5-V driver.

* Drive strength — Drive strength for 3-V drivers of the output load. For all 3-V out-
puts, the drive strength is 25/50 pF. For two pads (clkout and engclk) the drive
strength is 45/90 pF.

* Pad Type — Functional pad structure used for a pin. For pad type descriptions,
see 2.5 Pad Types.
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Table 2-2 Pin Functionality Table

Go to: www.freescale.com
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Type . Drive
. . Direc- Volt- Slew Rate Pad
Pin Function Driver Recelver tion? age ns /50 pF Stli'e)rll:?th Type
usiu
ADDRI[8:31] TP — /O 3V — 25 /50
ADDRI[8:31)/ : J
SGPIOA[8:31] | SGPIOA[8:31] TP Hy;;tenrssla 110 5V | 200/fast —
DATA[0:31] TP — /0 3V — 25 /50
DATA[0:31] . JD
SGPIODI[0:31] | SGPIOD[0:31] TP Hyg;ir;?'s' /0 5V | 200/fast —
L m[m . Hysteresis, | 3V . .
IRQ[O)/ Synch H
SGPIOC[0 :
7 sapiociol TP Hysteresis, | 5V | 200/fast _
Synch
— Hysteresis, - -
- IRQ[1] — Synoh | 3V
IRQ[1)/RSV/ —
SGPIOC[1] RSV TP —- 0 3V — 25 /50 IH
SGPIOC[1] TP Hysteresis, | 4 5V | 200/fast —
Synch
—_— Hysteresis,
- IRQ[2] — Synch | 3V — —
IRQ[2)/CR/ CR _ — | 3V — —
SGPIOC[2]/ v : IH
MTS SGPIOC[2] TP ysteresis, |5 5V | 200/fast —
Synch
MTS TP — 0 3V 25 /50 —
= Hysteresis,
- IRQ[3] — Synoh | 3V — —
IRQI3VKR,
RETRY/ KR, RETRY TP — /0 3V — 25/50 IH
SGPIOC[3] .
SGPIOC[3] TP Hy;teres's’ Vo 5V | 200/fast _
ynch
= Hysteresis,
- IRQ[4] — Synoh | 3V — —
IRQI4V/ATI2) — —
SGPIOC[] AT[2] TP | o) 3V 25 /50 IH
SGPIOC[4] TP Hysteresis, | 5V | 200/fast —
Synch
== Hysteresis
_ IRQ[5 — ’ | 3V — —
IRQ[5)/ 5] Synch
SGPIOC[5) SGPIOCI5] Hysteresis IH
TP ’ /0 5V 200 / fast —
MODCK[1]2 Synch as
MODCK][1] — — | 3V — —
TRQ[6:7)/ TRQ[6:7] — Hygtyirss's' | 3V _ _ o
.n12
MODCK(2:3] MODCKI2:3] — — | 3V — —

TSIZ[0:1] TSIZ[0:1] TP — /O 3V — 25 /50
RD/WR RD/WR TP — I/O 3V — 25 /50
BURST BURST TP — /0 3V — 25 /50

MPC555 / MPC556 SIGNAL DESCRIPTIONS MOTOROLA
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Table 2-2 Pin Functionality Table (Continued)

Type . Drive
. . Direc- Volt- Slew Rate Pad
P Funct h Strength
" Hnetion Driver Receiver | tion' age | ns/50pF 2:?:? Type
BDIP BDIP TP — I/0 3V — 25/50 F
TS TS ANG — I/0 3V — 25/50 E
TA3 TA ANG — I/0 3V — 25/50 E
TEA TEA oD — 1’0 3V — 25/50 E
RSTCONF/ RSTCONF — — [ 3V — — c
TEXP? TEXP P — o} 3V — 25/50
OE OE TP — 0 3V — 25/50 A
_ BB ANG — 110 3V — 25/50
BI/STS E
STS TP — o} 3V — 25/50
CSJ[0:3] CS[0:3] TP — 0 3V — 25/ 50 A
WE[0:3)/ WE[0:3/BE[0:3] TP — o] 3V — 25/50 .
BE[0:3)/AT[0:3] AT[0:3] TP — o) 3V — 25/50
PORESET2 | PORESET — Hystorests 1 3V — —  |onw
HRESET2 HRESET oD gﬁfgﬁrf”f; 110 3V — 25/50 | EOH
SRESET? SRESET oD Hystoresis | 1o 3V — 25/50 | FOH
SGPIOC[6] TP Hygtererf's' Vo 5V | 200/fast —
SGPIOC[6)/ yne |
FRZ/PTR FRZ TP — o 3V — 25/50
PTR TP — o} 3V — 25/50
IRQOUT/ —_— |
LWP[O] IRQOUT TP — o) 3V — 25/50
LWP[0] TP — o} 3V — 25/50
L BG TP — I/O 3V — 25/50
BG/VF[0)/
LWP[] VFI[0] TP — o} 3V — 25/50 G
LWP[1] TP — o} 3V — 25/50
L BR TP — I/0 3V — 25 /50
BR/VF[1)/ — —
IWPL2] VF[1] TP o} 3V 25/50 G
IWP[2] TP — o} 3V — 25/50
o BB3 ANG — 110 3V — 25/50
BB/VF[2)/
IWP[3] VF[2] TP — o} 3V — 25/50 G
IWP[3] TP — o} 3V — 25/50
IWP[0:1)/ IWP[0:1] TP — o} 3V — 25/50 A
VFLS[0:1] VFLS[0:1] TP — 0 3V — 25/50
T™S T™S — — | 3V — — C
TDI — — | 3V — —
TDI/DSDI C
DSDI — — | 3V — —
MPC555 / MPC556 SIGNAL DESCRIPTIONS MOTOROLA
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Table 2-2 Pin Functionality Table (Continued)

Type . Drive
. . Direc- Volt- Slew Rate Pad
P Funct | Strength
TCK — — | 3V — —
TCK/DSCK D
DSCK — — | 3V — —
TDO TP — o 3V — 25 /50
TDO/DSDO A
DSDO TP — o 3V — 25 /50
TRST TRST — — | 3V — — C
XTAL? XTAL TP — o) 3V — — _
EXTALZ2 EXTAL — — I 3V — — _
XFC XFC — — e 3V — — —
CLKOUT CLKOUT TP — o 3V — 30/90* | B
EXTCLK? EXTCLK — — I 3V — — _
ENGCLK/ ENGCLK TP — (0] 5V — 25/ 50% s
BUCLK BUCLK TP — o) 5V — 25/50
QsMCM
PCSO TP/OD Niysnyc:é | o 5V | 50/fast —
PCS0/ == Synch/
SS/OGPIO] S5 TP/OD No Synch /0 5V 50 / fast — o)
QGPIO[0] TP/OD Niysr‘;:é .| wo 5V | 50/fast —
PCS[1:3)/ PCS[1:3] TP/OD Synch IO 5V 50/ fast — o
QGPIO[1:3] QGPIO[1:3] TP/OD Synch 110 5V 50 / fast —
MISO TP/OD Niysnyc:é o 110 5V 50 / fast —
MISO/QGPIO[4] e~ o)
QGPIO[4] TP/OD NoySn)(/:nch 110 5V 50 / fast —
MOS| TP/OD Niysn;:é .| o 5V | 50/fast —
MOSI/QGPIOJ5] S o)
QGPIO[5] TP/OD Noygycnch 110 5V 50 / fast —
SCK TP/OD Niysn;:é | wo 5V | 50/fast —
SCK/QGPIO[6] S o)
QGPIO[6] TP/OD NoySn;/:nch 110 5V 50 / fast —
TXD[1:2)/ TXD[1:2] TP/OD — o 5V 200/ fast — aQ
QGPO[1:2] QGPOJ[1:2] TP/OD — o} 5V 200/ fast —
RXD[1:2)/ RXDI[1:2] — — | 5V — — R
QGPI[1:2] QGPI[1:2] — — [ 5V — —
ECK ECK — — | 5V — — R
MIOS
MDA[11:15] MDA[11:15] TP Hy;;irfs's’ /0 5V | 200/fast — P
MDA[27:31] MDA[27:31] TP Hyg;irsﬁ's' 110 5V | 200/fast — P
MPC555 / MPC556 SIGNAL DESCRIPTIONS MOTOROLA
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Table 2-2 Pin Functionality Table (Continued)

Type . Drive
. . Direc- Volt- Slew Rate Pad
Pin Function . Strength
MPWMIO0:3], MPWMIO0:3], Hysteresis, .
(16:19] [16:19] TP Synch 110 5V | 200/fast P
VF[0:2] TP — o) 3V — 25 /50
VF[0:2)/ v . H
MPIO32B[0:2] | MPIO32B[0:2] TP V;;ir;?'s' /0 5V | 200/fast —
VFLS[0:1] TP — o 3V — 25 /50
VFLS[0:1)/ . H
MPIO32B[3:4] | MPIO32B[3:4] TP y;yirfﬁ's’ /0 5V | 200/fast —
MPIO32B[5:15] | MPIO32B[5:15] TP HV;;‘;?;'S' 110 5V | 200/fast — o)
TPU_A/TPU_B
A_TPUCHI[0:15] | TPUCH[0:15] TP Hyg;ir;?'s' /0 5V | 200/fast — P
A_T2CLK T2CLK TP Hysteresis 110 5V | 200/fast — P
Synch
B_TPUCH[0:15]| TPUCHI[0:15] TP Hy;;irfs's’ /0 5V | 200/fast — P
B_T2CLK T2CLK TP Hysteresis, | 4 5V | 200/fast — P
Synch
QADC_A/QADC_B
ETRIG[1:2] ETRIG[1:2] — Synch | 5V — — N
ANO — Analog | 5V — —
ANO/
ANW/ ANW — Analog | 5V — — M
PQBO PQEO . Hysteresis, | 5V _ —
Synch
AN1 — Analog | 5V — —
AN1/ANX/PQB1 ANX — A”a'ogl ! s — — M
PQB1 . Hysteresis, | 5V . .
Synch
AN2 — Analog | 5V — —
Anz/ANY/PQB2 | ANY - Analog ! Al - - M
PQB2 . Hysteresis, | 5V . .
Synch
AN3 — Analog | 5V — —
AN3/ANZ/PQB3 | ANZ - Analog ! Al - - M
PQB3 . Hysteresis, | 5V . .
Synch
AN[48:51] — Analog | 5V — —
AN[48:51)/ . "
PQB[4:7] PQB[4:7] — ysteresis, | 5V — —
Synch
AN[52:54] — Analog | 5V — —
AN[52:54])/ : — _ —
MALD2) MA[0:2] oD o 5V L
PQA[0:2] . Hysteresis, . .
PQA[0:2] oD Synch 110 5V
MPC555 / MPC556 SIGNAL DESCRIPTIONS MOTOROLA
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Table 2-2 Pin Functionality Table (Continued)

Type . Drive
. . Direc- Volt- Slew Rate Pad
P Funct - St th
AN[55:56] — Analog | 5V — —
ANI[55:56)/ m - L
PQA[3:4] PQA[3:4] oD ysteresis, |5 5V — —
Synch
AN[57:59] — Analog | 5V — —
ANI[57:59)/ - L
PQA[5:7] PQA[5:7] oD Hysteresis, | 5V — —
Synch
ANO — Analog | 5V — —
ANO/ANW/ ANW — Analog | 5V — — M
PQBO Hysteresis
PQBO — ’ | 5V — —
Synch
AN1 — Analog | 5V — —
AN1/ANX/PQB1 ANX — Analog ! 5V — — M
PQB1 . Hysteresis, | 5V _ _
Synch
AN2 — Analog | 5V — —
AN2/ANY/PQB2 ANY - Analog ! i - - M
PQB2 . Hysteresis, | 5V . .
Synch
AN3 — Analog | 5V — —
AN3/ANZ/PQB3 ANz — Analog ! Al — — M
PQB3 . Hysteresis, | 5V . .
Synch
AN[48:51] — Analog | 5V — —
AN[48:51)/ M . M
PQBI4:7] PQBI4:7] — ysteresis, | 5V — —
Synch
AN[52:54] — Analog | 5V — —
AN[52:54) ) — — —
MA[0:2] MA[0:2] oD . o} 5V L
PQA[0:2] PQA[0:2] op | fhsteresis |5 | 5y — —
Synch
AN[55:56] — Analog | 5V — —
AN[55:56]/ m . L
PQA[3:4] PQA[3:4] oD ysteresis, | 5 5V — —
Synch
AN[57:59] — Analog | 5V — —
AN[57:59)/ m . L
PQA[5:7] PQA[5:7] oD ysteresis, | 5 5V — —
Synch
TOUCAN_A/TOUCAN_B
A_CNTXO0 CNTX0_A TP/OD — (0] 5V 50 / fast — Q
B_CNTXO0 CNTX0_B TP/OD — (0] 5V 50 / fast — Q
A_CNRXO0 CNRXO0_A — Synch / No | 5V — — R
Synch
B_CNRX0 CNRX0_B — Synch / No | 5V — — R
Synch
MPC555 / MPC556 SIGNAL DESCRIPTIONS MOTOROLA
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Table 2-2 Pin Functionality Table (Continued)

Type . ) Drive
Fin Function Driver Receiver ?il:;?ﬁ \;;I; ﬁlse }N 536:: St?:?:?th %ali
CMF
EPEE EPEE — Sequencer | 3V — — K
VPP VPP — — | 5V — — —
Global Power Supplies
VDDA VDDA — — | 5V — — —
VDDF VDDF — — | 3V — — —
VDDL VDDL — — | 3V — — —
VDDH VDDH — — | 5V — — —
VDDI VDDI — — | 3V — — —
VDDSYN VDDSYN — — | 3V — — —
VRH VRH — — | 5V — — —
VRL VRL — — | — — - —
VSSA VSSA — — | — — — —
VSSF VSSF — — | — — — —
VSSSYN VSSSYN — — | — — — —
KAPWR? KAPWR — — | 3V — — —
VDDSRAM VDDSRAM — — | 3V — — —
VSS VSS — — | — — — —
NOTES:

1. All inputs are 5-V friendly. All 5-V outputs are slow slew rate. The QSMCM and TouCAN pins have some slew rate
control, but are faster than the general/purpose I/O and timer pins.
2. These pins are powered by KAPWR (Keep Alive Power Supply).

3. This pin is an active negate signal and may need an external pull-up resister.

4. Drive strength was 45/90 in make sets prior to K62N.
5. Drive strength was 45/90 in make sets prior to K62N.

2.3 Signal Descriptions

The pad ring supports 234 functional pins (284 including all power and ground). Each
pin and the functionality it supports are described in this section. All references to tim-
ing in this document are numbers that are expected for a typical case process with a
50-pF load at 25°C. The supply voltages are assumed to be typical, as well: 5V or 3.3
V. The 5-V supply is generally referred to as the 5-V supply, and the 3.3-V supply is

referred to as the 3-V supply in this section.

2.3.1 USIU Pads

2.3.1.1 ADDRJ[8:31]/SGPIOA[8:31]
Pin Name: addr_sgpioa[8:31] (24 pins)

Address Bus — Specifies the physical address of the bus transaction. The address is
driven onto the bus and kept valid until a transfer acknowledge is received from the
slave. ADDRS is the most significant signal for this bus.

MPC555 / MPC556
USER’S MANUAL
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SGPIO - This function allows the pins to be used as general purpose inputs/outputs.

2.3.1.2 DATA[0:31]/SGPIOD[0:31]
Pin Name: data_sgpiod[0:31] (32 pins)

Data Bus — Provides the general purpose data path between the chip and all other
devices. Although the data path is a maximum of 32 bits wide, it can be sized to sup-
port 8-, 16-, or 32-bit transfers. DATA[O] is the MSB of the data bus.

SGPIO - This function allows the pins to be used as general purpose inputs/outputs.

2.3.1.3 IRQ[0)/SGPIOC[0]
Pin Name: irq0_b_sgpioc0

Interrupt Request — One of the eight external lines that can request, by means of the
internal interrupt controller, a service routine from the RCPU. IRQO is a nonmaskable
interrupt (NMI).

SGPIO - This function allows the pins to be used as general purpose inputs/outputs.

2.3.1.4 IRQ[1)/RSV/SGPIOCI[1]
Pin Name: irq1_b_rsv_b_sgpioc1

Interrupt Request — One of the eight external lines that can request, by means of the
internal interrupt controller, a service routine from the RCPU.

Reservation — This line used together with the address bus to indicate that the internal
core initiated a transfer as a result of a STWCX or a LWARX instruction.

SGPIO - This function allows the pins to be used as general purpose inputs/outputs.

2.3.1.5 IRQ[2)/CR/SGPIOC[2/MTS
Pin Name: irg2_b_cr_b_sgpioc2_mts

Interrupt Request — One of the eight external lines that can request, by means of the
internal interrupt controller, a service routine from the RCPU.

Cancel Reservation — Instructs the chip to clear its reservation, some other master
has touched its reserved space. An external bus snooper would assert this signal.

SGPIO - This function allows the pins to be used as general purpose inputs/outputs.

Memory Transfer Start — This pin is the transfer start signal from the MPC555 /
MPC556 memory controller to allow external memory access by an external bus mas-
ter.

2.3.1.6 IRQ[3)/KR/RETRY/SGPIOC[3]
Pin Name: irq3_b_kr_b_retry_b_sgpioc3

MPC555 / MPC556 SIGNAL DESCRIPTIONS MOTOROLA
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Interrupt Request — One of the eight external lines that can request, by means of the
internal interrupt controller, a service routine from the RCPU.

Kill Reservation — In case of a bus cycle initiated by a STWCX instruction issued by
the CPU core to a non-local bus on which the storage reservation has been lost, this
signal is used by the non-local bus interface to back-off the cycle.

Retry — Indicates to a master that the cycle is terminated but should be repeated. As
an input, it is driven by the external slave to retry a cycle.

SGPIO - This function allows the pins to be used as general purpose inputs/outputs.

2.3.1.7 IRQ[4)/AT[2)/SGPIOCI[4]
Pin Name: irg4_b_at2_sgpioc4

Interrupt Request — One of the eight external lines that can request, by means of the
internal interrupt controller, a service routine from the RCPU.

Address Type — A bit from the address type bus which indicates one of the 16 “ad-
dress types” to which the address applies. The address type signals are valid at the
rising edge of the clock in which the special transfer start (STS) is asserted. AT[2] iden-
tifies an access as either data or instrucion.

SGPIO - This function allows the pins to be used as general purpose inputs/outputs.
2.3.1.8 IRQ[5)/SGPIOC[5]/MODCK]1]
Pin Name: irq5_b_sgpioc5_modck1

Interrupt Request — One of the eight external lines that can request, by means of the
internal interrupt controller, a service routine from the RCPU.

SGPIO - This function allows the pins to be used as general purpose inputs/outputs.

Mode Clock [1] — Sampled at the negation of PORESET in order to configure the
phase-locked loop (PLL)/clock mode of operation.

2.3.1.9 IRQ[6:7)/MODCK[2:3]
Pin Name: irg6_b_modck?2 - irq7_b_modck3 (2 pins)

Interrupt Request — One of the eight external lines that can request, by means of the
internal interrupt controller, a service routine from the RCPU.

Mode Clock [2:3] — Sampled at the negation of PORESET in order to configure the
PLL/clock mode of operation.

2.3.1.10 TSIZ[0:1]
Pin Name: tsiz0 - tsiz1 (2 pins)

MPC555 / MPC556 SIGNAL DESCRIPTIONS MOTOROLA
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Transfer size — Indicates the size of the requested data transfer in the current bus cy-
cle.

2.3.1.11 RD/WR
Pin Name: rd_wr_b

Read/Write — Indicates the direction of the data transfer for a transaction. A logic one
indicates a read from a slave device; a logic zero indicates a write to a slave device.

2.3.1.12 BURST
Pin Name: burst_ b

Burst Indicator — Indicates whether the current transaction is a burst transaction or
not.

2.3.1.13 BDIP
Pin Name: bdip_b

Burst data in progress — Indicates to the slave that there is a data beat following the
current data beat.

2.3.1.14 TS
Pin Name: ts_b

Transfer Start — Indicates the start of a bus cycle that transfers data to/from a slave
device. This signal is driven by the master only when it gained the ownership of the
bus. Every master should negate this signal before the bus relinquish. Every master
should negate this signal before the bus is relinquished. This pin is an active negate
signal and may need an external pull-up resistor to ensure proper operation and signal
timing specifications.

2.3.1.15TA
Pin Name: ta_b

Transfer Acknowledge — This line indicates that the slave device addressed in the
current transaction has accepted the data transferred by the master (write) or has driv-
en the data bus with valid data (read). The slave device negates the TA_B signal after
the end of the transaction and immediately three-state it to avoid contentions on the
line if a new transfer is initiated addressing other slave devices. This pin is an active
negate signal and may need an external pull-up resistor to ensure proper operation
and signal timing specifications.

2.3.1.16 TEA
Pin Name: tea_b
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Transfer Error Acknowledge — This signal indicates that a bus error occurred in the
current transaction. The MCU asserts this signal when the bus monitor does not detect
a bus cycle termination within a reasonable amount of time. The assertion of TEA
causes the termination of the current bus cycle, regardless of the state of TEA. An ex-
ternal pull-up device is required to negate TEA quickly, before a second error is de-
tected. That is, the pin must be pulled up within one clock cycle of the time it was three-
stated by the MPC555 / MPC556.

2.3.1.17 RSTCONF/TEXP
Pin Name: rstconf_b_texp

Reset Configuration — Input. This input line is sampled by the chip during the asser-
tion of the HRESET signal in order to sample the reset configuration. If the line is as-
serted, the configuration mode will be sampled from the external data bus. When this
line is negated, the configuration mode adopted by the chip will be the default one.

Timer Expired — This output line reflects the status of the TEXPS bit in the PLPRCR
register in the USIU. This indicates an expired timer value.

2.3.1.18 OE
Pin Name: oe_b

Output Enable — This output line is asserted when a read access to an external slave
controlled by the GPCM in the memory controller is initiated by the chip.

2.3.1.19 BI/STS
Pin Name: bi b sts b

Burst Inhibit — This bi-directional, active low, three-state line indicates that the slave
device addressed in the current burst transaction is not able to support burst transfers.
When the chip drives out the signal for a specific transaction, it asserts or negates Bl
during the transaction according to the value specified by the user in the appropriate
control registers. Negation of the signal occurs after the end of the transaction followed
by the immediate three-state. This pin is an active negate signal and may need an ex-
ternal pull-up resistor to ensure proper operation and signal timing specifications.

Special Transfer Start — This output signal is driven by the chip to indicate the start
of a transaction on the external bus or signals the beginning of an internal transaction
in showcycle mode.

2.3.1.20 CS[0:3]
Pin Name: ¢s0_b - ¢s3_b (4 pins)
Chip Select — These output signals enable peripheral or memory devices at pro-

grammed addresses if defined appropriately in the memory controller. CSO can be
configured to be the global chip select for the boot device.
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2.3.1.21 WE[0:3)/BE[0:3]/AT[0:3]
Pin Name: we_b_at[0:3](4 pins)

Write Enable[0:3]/Byte Enable[0:3] — This output line is asserted when a write ac-
cess to an external slave controlled by the GPCM in the memory controller is initiated
by the chip. It can be optionally be asserted on all read and write accesses. See WEBS
bit definition in Table 10-7. WE[O)/BE[0] is asserted if the data lane DATA[0:7] contains
valid data to be stored by the slave device. WE[1]/BE[1] is asserted if the data lane
DATA[8:15] contains valid data to be stored by the slave device. WE[2]/BE[2] is as-
serted if the data line DATA[16:23] contains valid data to be stored by the slave device.
WE[3]/BE[3] is asserted if the data lane DATA[24:31] contains valid data to be stored
by the slave device.

Address Type — Indicates one of the 16 address types to which the address applies.
The address type signals are valid at the rising edge of the clock in which the Special
Transfer Start (STS) is asserted.

2.3.1.22 PORESET
Pin Name: poreset_b

Power on Reset — This pin should be activated as a result of a voltage failure on the
keep-alive power pins. The pin has a glitch detector to ensure that low spikes of less
than 20 ns are rejected. The internal PORESET signal is asserted only if PORESET
is asserted for more than 100 ns. See SECTION 7 RESET for more details on timing.

2.3.1.23 HRESET
Pin Name: hreset_b

Hard Reset — The chip can detect an external assertion of HRESET only if it occurs
while the chip is not asserting reset. After negation of HRESET or SRESET is detect-
ed, a 16 cycles period is taken before testing the presence of an external reset. The
internal HRESET signal is asserted only if HRESET is asserted for more than 100 ns.
To meet external timing requirements, an external pull-up device is required to negate
HRESET. See SECTION 7 RESET for more details on timing.

2.3.1.24 SRESET
Pin Name: sreset_b

Soft Reset — The chip can detect an external assertion of SRESET only if it occurs
while the chip is not asserting reset. After negation of HRESET or SRESET is detect-
ed, a 16-cycle period is taken before testing the presence of an external soft reset. To
meet external timing requirements, an external pull-up device is required to negate
SRESET. See SECTION 7 RESET for more details on timing.

2.3.1.25 SGPIOC[6])/FRZ/PTR
Pin Name: sgpioc6_frz_ptr_b
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SGPIO - This function allows the pins to be used as general purpose inputs/outputs.
Freeze - Indicates that the RCPU is in debug mode.

Program Trace — Indicates an instruction fetch is taking place in order to allow pro-
gram flow tracking.

2.3.1.26 SGPIOC[7)/IRQOUT/LWPIO0]
Pin Name: sgpioc7_irqout_b_Iwp0

SGPIO - This function allows the pins to be used as general purpose inputs/outputs.
Interrupt Out — Indicates that an interrupt has been requested to all external devices.

Load/Store Watchpoint 0 — This output line reports the detection of a data watchpoint
in the program flow executed by the RCPU. See SECTION 21 DEVELOPMENT SUP-
PORT for more details.

2.3.1.27 BG/VF[0)/LWP[1]
Pin Name: bg_b_vfO_lwp1

Bus Grant — Indicates external data bus status. Is asserted low when the arbiter of the
external bus grants to the specific master the ownership of the bus.

Visible Instruction Queue Flush Status — This output line together with VF1 and VF2
is output by the chip when a program instructions flow tracking is required by the user.
VF report the number of instructions flushed from the instruction queue in the internal
core. See SECTION 21 DEVELOPMENT SUPPORT for more details.

Load/Store Watchpoint — This output line reports the detection of a data watchpoint
in the program flow executed by the RCPU.

2.3.1.28 BR/VF[1]/IWP[2]
Pin Name: br_b_vf1_iwp2

Bus Request — Indicates that the data bus has been requested for external cycle.

Visible Instruction Queue Flush Status — This output line together with VF1 and VF2
is output by the chip when a program instructions flow tracking is required by the user.
VF report the number of instructions flushed from the instruction queue in the internal
core. See SECTION 21 DEVELOPMENT SUPPORT for more details.

Instruction Watchpoint 2 — This output line reports the detection of an instruction
watchpoint in the program flow executed by the RCPU.

2.3.1.29 BB/VF[2]/IWP[3]
Pin Name: bb_b_vf2_iwp3
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Bus Busy — Indicates that the master is using the bus. This pin is an active negate
signal and may need an external pull-up resistor to ensure proper operation and signal
timing specifications.

Visible Instruction Queue Flush Status — This output line together with VFO and VF1
is output by the chip when a program instructions flow tracking is required by the user.
VF report the number of instructions flushed from the instruction queue in the internal
core.

Instruction Watchpoint 3 — This output line reports the detection of an instruction
watchpoint in the program flow executed by the internal core.

2.3.1.30 IWP[0:1]/VFLS[0:1]
Pin Name: iwp0_vflsO - iwp1_vfls1 (2 pins)

Instruction Watchpoint — These output lines report the detection of an instruction
watchpoint in the program flow executed by the RCPU.

Visible History Buffer Flush Status — These signals are output by the chip to enable
program instruction flow tracking. They report the number of instructions flushed from
the history buffer in the RCPU. See SECTION 21 DEVELOPMENT SUPPORT for de-

tails.
2.3.1.31 TMS
Pin Name: tms

Test Mode Select — This input controls test mode operations for on-board test logic
(JTAG).

2.3.1.32 TDI/DSDI
Pin Name: tdi_dsdi

Test Data In — This input is used for serial test instructions and test data for on-board
test logic (JTAG).

Development Serial Data Input — This input line is the data in for the debug port in-
terface. See SECTION 21 DEVELOPMENT SUPPORT for details.

2.3.1.33 TCK/DSCK
Pin Name: tck_dsck

Test Clock — This input provides a clock for on-board test logic (JTAG).

Development Serial Clock — This input line is the clock for the debug port interface.
See SECTION 21 DEVELOPMENT SUPPORT for details.

2.3.1.34 TDO/DSDO
Pin Name: tdo_dsdo
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Test Data Out — This output is used for serial test instructions and test data for on-
board test logic (JTAG).

Development Serial Data Output — This output line is the data-out line of the debug
port interface. See SECTION 21 DEVELOPMENT SUPPORT for details.

2.3.1.35 TRST
Pin Name: trst_ b

Test Reset — This input provides asynchronous reset to the test logic (JTAG).

For non-JTAG test applications, TRST should be connected to ground or PORESET
via an external resistor.

2.3.1.36 XTAL
Pin Name: xtal

XTAL - This output line is one of the connections to an external crystal for the internal
oscillator circuitry.

2.3.1.37 EXTAL
Pin Name: extal

EXTAL - This line is one of the connections to an external crystal for the internal os-
cillator circuitry. If this pin is unused, it must be grounded.

2.3.1.38 XFC
Pin Name: xfc

External Filter Capacitance — This input line is the connection pin for an external ca-
pacitor filter for the PLL circuitry.

2.3.1.39 CLKOUT
Pin Name: clkout

Clock Out — This output line is the clock system frequency. The CLKOUT drive
strength can be configured to full strength, half strength, or disabled. The drive
strength is configured using the COM[0:1] bits in the SCCR register in the USIU.

2.3.1.40 EXTCLK
Pin Name: exticlk

EXTCLK - Input. This is the external frequency source for the chip. If this is unused,
the pin must be grounded.

2.3.1.41 VDDSYN
Pin Name: vddsyn
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VDDSYN - This is the power supply of the PLL circuitry.

2.3.1.42 VSSSYN
Pin Name: vsssyn

VSSSYN - This is the power supply of the PLL circuitry.

2.3.1.43 ENGCLK/BUCLK
Pin Name: engclk_buclk

ENGCLK - This is the engineering clock output. Drive strength can be configured to
full strength, half strength or disabled. The drive strength is configured using the EE-
CLK][0:1] bits in the SCCR register in the SIU.

BUCLK - When the chip is in limp mode, it is operating from a less precise on-chip
ring oscillator to allow the system to continue minimum functionality until the system
clock is fixed. This backup clock can be seen externally based on the values of the EE-
CLK][O0:1] bits in the SCCR register in the USIU.

2.3.2 QSMCM PADS
2.3.2.1 PCS[0]/SS/QGPIO[0]
Pin Name: pcs0_ss_b_qgpio0
PCS[0] — This signal provides QSPI peripheral chip select 0.
SS — Assertion of this bi-directional signal places the QSPI in slave mode.

QSPI GPIO[0] — When this pin is not needed for a QSPI application it can be config-
ured as a general purpose input/output.

2.3.2.2 PCS[1:31/QGPIO[1:3]
Pin Name: pcs1_qgpio1 - pcs3_qgpio3 (3 pins)
PCS[1:3] — These signals provide three QSPI peripheral chip selects.

QGPIO[1:3] — When these pins are not needed for QSPI applications they can be con-
figured as a general purpose input/output.

2.3.2.3 MISO/QGPIO[4]
Pin Name: miso_qgpio4

Master-In Slave-Out (MISO) — This bi-directional signal furnishes serial data input to
the QSPI in master mode, and serial data output from the QSPI in slave mode.

QGPIO[4] — When this pin is not needed for a QSPI application it can be configured
as a general purpose input/output.
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2.3.2.4 MOSI/QGPIO[5]
Pin Name: mosi_qgpio5

Master-Out Slave-In (MOSI) — This bi-directional signal furnishes serial data output
from the QSPI in master mode and serial data input to the QSPI in slave mode.

QGPIO[5] — When this pin is not needed for a QSPI application it can be configured
as a general purpose input/output.

2.3.2.5 SCK/QGPIO[6]
Pin Name: sck_qgpio6

SCK - This bi-directional signal furnishes the clock from the QSPI in master mode or
furnishes the clock to the QSPI in slave mode.

QGPIO[6] — When this pin is not needed for a QSPI application, it can be configured
as a general purpose input/output. When the QSPI is enabled for serial transmitting,
the pin can not function as a GPIO.

2.3.2.6 TxD[1:2)/QGPO[1:2]
Pin Name: txd1_qgpo1 - txd2_qgpo2 (2 pins)

Transmit Data — These output signals are the serial data outputs from the SCI1 and
SCI2.

QSCI GPO[1:2] — When these pins are not needed for a SCI applications, they can be
configured as general-purpose outputs. When the transmit enable bit in the SCI control
register is set to a logic 1, these pins can not function as general purpose outputs

2.3.2.7 RxD[1:2)/QGPI[1:2]
Pin Name: rxd1_qgpi1 - rxd2_qgpi2 (2 pins)

Receive Data — These input signals furnish serial data inputs to the SCI1 and SCI2.

QSCI GPI[1:2] — When these pins are not needed for SCI applications they can be
configured as general purpose inputs. When the receive enable bit in the SCI control
register is set to a logic 1, these pins can not function as general purpose inputs.

2.3.2.8 ECK
Pin Name: eck

External Baud Clock — This signal provides an external baud clock used by SCI1 and
SCl2.
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2.3.3 MIOS PADS

2.3.3.1 MDA[11], [13]
Pin Name: mdai1, mda13 (2 pins)

Double Action — Each of these pins provide a path for two 16-bit input captures and
two 16-bit output compares.

Clock Input — Each of these pins provide a clock input to the modulus counter sub-
module. MDA11 can be used as the clock input to the MMCSM6 modulus counter.
MDA13 can be used as the clock input to the MMCSM22 modulus counter.

2.3.3.2 MDA[12], [14]
Pin Name: mda12, mdai14, (2 pins)

Double Action — Each of these pins provide a path for two 16-bit input captures and
two 16-bit output compares.

Load Input — Each of these pins provide a load input to the modulus counter submod-
ule. MDA12 can be used as the load input to the MMCSM6 modulus counter. MDA 14
can be used as the load input to the MMCSM22 modulus counter.

2.3.3.3 MDA[15], [27:31]
Pin Name: mda15, mda27 - mda31 (6 pins)

Double Action — Each of these pins provide a path for two 16-bit input captures and
two 16-bit output compares.

2.3.3.4 MPWM[O0:3], [16:19]
Pin Name: mpwmO - mpwm3, mpwm16 - mpwm19 (8 pins)

Pulse Width Modulation — These pins provide variable pulse width output signals at
a wide range of frequencies.

2.3.3.5 VF[0:2)/MPI032BJ[0:2]
Pin Name: vf0_mpio32b0 - vf2_mpio32b2 (3 pins)
Visible Instruction Queue Flush Status — These lines output by the chip when Pro-

gram instruction flow tracking is required by the user. VF reports the number of instruc-
tions flushed from the instruction queue in the internal core.

MIOS GPIO - This function allows the pins to be used as general-purpose inputs/out-
puts.

2.3.3.6 VFLS[0:1]/MPI032B[3:4]
Pin Name: vflsO_mpio32b3 - vfls1_mpio32b4 (2 pins)
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Visible History Buffer Flush Status — These signals are output by the chip to allow
program instruction flow tracking. They report the number of instructions flushed from
the history buffer in the RCPU. See SECTION 21 DEVELOPMENT SUPPORT for de-
tails.

MIOS GPIO - This function allows the pins to be used as general purpose inputs/out-
puts.

2.3.3.7 MP1032BJ[5:15]
Pin Name: mpio32b5 - mpio32b15 (11 pins)

MIOS GPIO - This function allows the pins to be used as general purpose inputs/out-
puts.

2.3.4 TPU_A/TPU_B PADS

2.3.4.1 TPUCH[0:15]_[A:B]
Pin Name: a_tpuchO - a_tpuch15 (16 pins for first TPU), b_tpuchO - b_tpuch15 (16
pins for second TPU)

TPU Channels — These signals provide each TPU with 16 input/output programmable
timed events.

2.3.4.2T2CLK
Pin Name: a_t2clk (1 pin for first TPU), b_t2clk (1 pin for second TPU)

T2CLK - This signal is used to clock or gate the timer count register 2 (TCR2) within
the TPU. This pin is an output-only in special test mode.

2.3.5 QADC_A/QADC_B PADS

2.3.5.1 ETRIG[1:2]
Pin Name: etrig1 - etrig2
ETRIG — These are the external trigger inputs to the QADC_A and QADC_B modules.
ETRIG[1] can be configured to be used by both QADC_A and QADC_B. Likewise,

ETRIG[2] can be used for both QADC_B and QADC_A. The trigger input pins are as-
sociated with the scan queues.

2.3.5.2 AN[0O/ANW/PQB[0]_[A:B]

Pin Name: a_an0_anw_pqgb0 (1 pin for first QADC), b_an0_anw_pqgb0 (1 pin for sec-
ond QADC)

Analog Channel (ANO) - Internally multiplexed input-only analog channels. Passed
on as a separate signal to the QADC.

Multiplexed Analog Input (ANW) — Externally multiplexed analog input.
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Port (PQBO) — Input-only port. This is a 5-V input. This path is synchronized in the pad.
The input is level-shifted before it is sent internally to the QADC.

2.3.5.3 AN[1J/ANX/PQB[1]_[A:B]

Pin Name: a_an1_anx_pqb1 (1 pin for first QADC), b_an1_anx_pqgb1 (1 pin for sec-
ond QADC)

Analog Channel (AN1) - Internally multiplexed input-only analog channels. Passed
on as a separate signal to the QADC.

Multiplexed Analog Input (ANX) — Externally multiplexed analog input.

Port (PQB1) — Input-only port. This is a 5-V input. This path is synchronized in the pad.
The input is level-shifted before being sent internally to the QADC.

2.3.5.4 AN[2]/ANY/PQB[2]_[A:B]

Pin Name: a_an2_any_pqb2 (1 pin for first QADC), b_an2_any_pqgb2 (1 pin for sec-
ond QADC)

Analog Channel (AN2) - Internally multiplexed input-only analog channel. The input
is passed on as a separate signal to the QADC.

Multiplexed Analog Input (ANY) — Externally multiplexed analog input.

Port (PQB2) — Input-only port. This is a 5-V input. This path is synchronized in the pad.
The input is level-shifted before it is sent internally to the QADC.

2.3.5.5 AN[3I/ANZ/PQBJ[3]_[A:B]
Pin Name: a_an3_anz_pqb3 (1 pin for first QADC), b_an3_anz_pqgb3 (1 pin for sec-
ond QADC)

Analog Input (AN3) — Internally multiplexed input-only analog channel. The input is
passed on as a separate signal to the QADC.

Multiplexed Analog Input (ANZ) — Externally multiplexed analog input.

Port (PQB3) — Input-only port. This is a 5-V input. This path is synchronized in the pad.
The input is level-shifted before it is sent internally to the QADC.

2.3.5.6 AN[48:51]/PQB[4:7]_[A:B]

Pin Name: a_an48_pgb4 — a_an51_pqb7 (4 pins for first QADC), b_an48_pqgb4 —
b_an51_pqgb7 (4 pins for second QADC).

Analog Input (AN[48:51]) — Analog input channel. The input is passed on as a sepa-
rate signal to the QADC.

Port (PQB[4:7]) — Input-only port. Has a synchronizer with an input enable and clock.
The input is level-shifted before it is sent internally to the QADC.
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2.3.5.7 AN[52:54]/MA[0:2)/PQA[0:2]_[A:B]

Pin Name: a_an52_ma0_pga0 - a_an54_ma2_pqga2 (3 pins for first QADC),
b_an52_ma0_pgal — b_an54_ma2_pqa2 (3 pins for second QADC).

Analog Input (AN[52:54]) — Input-only. The input is passed on as a separate signal
to the QADC.

Multiplexed Address (MA[0:2]) — Output. Provides a three-bit multiplexed address
output to the external multiplexer chip to allow selection of one of the eight inputs.

Port (PQA[0:2]) — Bi-directional.

2.3.5.8 AN[55:59)/PQA[3:7]_[A:B]

Pin Name: a_an55_pqga3 - a_an59_pqa7 (5 pins for first QADC), b_an55_pga3 —
b_an59_pqga7 (5 pins for second QADC).

Analog Input (AN[55:59]) — Input-only. The input is passed on as a separate signal
to the QADC.

Port (PQA[3:7]) — Bi-directional.
2.3.5.9 VRH

Pin Name: vrh

VRH - Input pin for high reference voltage for the QADC_A and QADC_B modules.
2.3.5.10 VRL

Pin Name: vrl

VRL - Input pin for low reference voltage for the QADC_A and QADC_B modules.
2.3.5.11 VDDA

Pin Name: vdda

VDDA - Power supply input to analog subsystems of the QADC_A and QADC_B mod-
ules.

2.3.5.12 VSSA
Pin Name: vssa

VSSA - Input. Ground level for analog subsystems of the QADC_A and QADC_B
modules.

2.3.6 TOUCAN_A/TOUCAN_B PADS

2.3.6.1 CNTXO0_[A:B]
Pin Name: a_cntx0 (1 pin for first CAN), b_cntx0 (1 pin for second CAN)
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TouCAN Transmit Data 0 — This signal is the serial data output.
2.3.6.2 CNRXO0_[A:B]
Pin Name: a_cnrx0 (1 pin for first CAN), b_cnrx0 (1 pin for second CAN)

TouCAN Receive Data — This signal furnishes serial input data.
2.3.7 CMF PADS
2.3.7.1 EPEE

Pin Name: epee

EPEE - Input. This control signal will externally control the program or erase opera-
tions.

2.3.7.2 VPP
Pin Name: vpp

VPP - Input. Flash supply voltage (5-V supply) used during program and erase oper-
ations of the CMF-.

2.3.7.3 VDDF
Pin Name: vddf

VDDF - Flash core voltage input (3-V supply). This separate supply voltage is needed
in order to reduce noise in the read path of CMF.

2.3.7.4 VSSF
Pin Name: vssf

VSSF — Flash core zero supply input. This separate supply is needed in order to re-
duce noise in the read path of CMF.

2.3.8 GLOBAL POWER SUPPLIES

2.3.8.1 VDDL

Pin Name: vddl

VDDL - 3-V voltage supply input.
2.3.8.2 VDDH

Pin Name: vddh

VDDH - 5-V voltage supply input.
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2.3.8.3 VDDI
Pin Name: vddi

VDDI - 3-V voltage supply input for internal logic.

2.3.8.4 VSSI
Pin Name: vssi

VSSI - Zero supply input for internal logic. In packaged devices, VSSI is not a sepa-
rate input from VSS.

2.3.8.5 KAPWR
Pin Name: kapwr

Keep-Alive Power — 3-V voltage supply input for the oscillator and keep-alive regis-
ters.

2.3.8.6 VDDSRAM
Pin Name: vddsram

SRAM Keep-Alive Power — 3-V voltage supply input for the SRAM.

2.3.8.7 VSS
Pin Name: vss

VSS - Ground level reference input.

2.4 Reset State

All input pins, with the exception of the power supply and clock related pins, are “weak-
ly pulled” to a value during reset by a 130-microampere resistor based on certain con-
ditions. In reset state all I/O pins become inputs, and all outputs except clkout,
hreset_b, sreset_b, will be pulled only by the pull-up/pull-down.

2.4.1 Pin Functionality Out of Reset

The functionality out of reset of some pins that support multiple functionality is defined
in the SIUMCR through the reset configuration word. For details on which multiplexed
pins are configured by the reset configuration word and how they are configured, refer
to 7.5.2 Hard Reset Configuration Word.

The 3-V related pins have selectable output buffer drive strengths which are controlled
by the COMI[O0] bit in the USIU’s system clock and reset control register (SCCR). The
control is as follows:
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0 = 3-V bus pins full drive (50-pF load)*

1 = 3-V bus pins reduced drive (25-pF load)

* The bus pin drive selectability definition is inverted from the selectability of the pin control in the PDMCR register
(for the TPU, QADC, USIU (SGPIO), QSPI, TouCAN, QSCI, and MIOS pins).

2.4.2 Pad Module Configuration Register (PDMCR)

The slew rate and weak pull-up/pull-down characteristics of some pins are controlled
by bits in the PDMCR. This register resides in the SIU memory map. The contents of
the PDMCR are illustrated below. The PORESET signal resets all the PDMCR bits
asynchronously.

PDMCR - Pad Module Configuration Register 0x2F C03C

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SLRC | SLRC | SLRC SPRD | FTPU Reserved

SLRCO 1 P 3 Reserved PRDS s pU

HARD RESET:
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

RESERVED

HARD RESET:

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NOTE:

1. FTPU_PU is only available on mask set K62N and later.

Table 2-3 PDMCR Bit Descriptions

Bit(s) Name Description

SLRCO controls the slew rate of the following modules: TPU, QADC, USIU (SGPIO).

0 SLRCO |0 = Slow slew rate for pins. Controls slew rate pins of 200 ns.
1 = Normal slew rate for pins
SLRC1 controls the slew rate of the QSPI and TouCAN modules.

1 SLRC1 |0 = Slow slew rate for pins. Controls slew rate pins of 50 ns.
1 = Normal slew rate for pins
SLRC2 controls the slew rate of the QSCI module.

2 SLRC2 |0 = Slow slew rate for pins. Controls slew rate pins of 200 ns.
1 = Normal slew rate for pins
SLRC3 controls the slew rate of the MIOS module.

3 SLRC3 |0 = Slow slew rate for pins. Controls slew rate pins of 200 ns.
1 = Normal slew rate for pins

4:5 — Reserved

The PRDS bit is used to enable or disable the weak pull-up/pull-down devices in the pads related
to SGPIO and all pads related to IMB modules. Table 2-4 illustrates which pins are affected by

6 PRDS |PRDS.
0 = Enable pull-up/pull-down devices
1 = Disable pull-up/pull-down devices
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Table 2-3 PDMCR Bit Descriptions (Continued)

Bit(s) Name Description

The SPRDS bit is used to enable or disable the weak pull-up/pull-down devices in special 3-V
only bus pads. Table 2-4 illustrates which pins are affected by SPRDS. For more details on how
7 SPRDS | this bit affects the pins see 2.4.7 Special Pull Resistor Disable Control (SPRDS).

0 = Enable pull-up/pull-down devices

1 = Disable pull-up/pull-down devices

Follow TPU Pull-Up — Controls the pull-up devices for all T2CLK pins. FTPU_PU is only avail-
able on mask set K62N and later.

8 FTPU_PU . . ) .
0 = Pull-ups are active when the pins are defined as inputs
1 = Pull-ups for the TPU T2CLK pins are enabled or disabled based on the state of PRDS
9:31 — Reserved

2.4.3 Pin State During Reset

During reset, the functionality of some pins is undetermined. Their functionality is
based on the bits in the SIUMCR. Since the SIUMCR bits are undetermined during re-
set, there is no way of predicting how the pins will function. However, the pins must not
cause any spurious conditions or consume an excessive amount of power during re-
set. To prevent these conditions, the pins need to have a defined reset state. Table 2-
4 describes the reset state of the pins based on pin functionality.

All pins are initialized to a “reset state” during reset. This state remains active until re-
set is negated or until software disables the pull-up or pull-down device based on the
pin functionality. Upon assertion of the corresponding bits in the pin control registers
and negation of reset, the pin acquires the functionality that was programmed.

2.4.4 Power-On Reset and Hard Reset

Power-on reset and hard reset affect the functionality of the pins out of reset. (During
soft reset, the functionality of the pins is unaltered.) Upon assertion of the power-on
reset signal (PORESET) the functionality of the pin is not yet known. The pull-up or
pull-down resistors are enabled. The reset configuration word configures the system,
and towards the end of reset the pin functionality is known. Based upon pin function-
ality, the pull-up or pull-down devices are either disabled immediately at the negation
of reset or remain enabled.

Hard reset can occur at any time, and there may be a bus cycle pending. For this rea-
son, the bits in PDMCR that control the enabling and disabling of the pull-up or pull-
down resistors in the pads are set or reset synchronously. (PORESET affects these
bits asynchronously.) This causes the pull-up or pull-down resistors to be enabled at
a time when they do not cause contention on the pins and are disabled before they
can cause any contention on the pins.

2.4.5 Pull-Up and Pull-Down Enable and Disable for 5-V Only Pins

For 5-V only pins, the enabling and disabling of the pull-up and pull-down devices is
controlled by the PRDS bit in PDMCR. If the bit is negated, the devices are active. If
the bit is asserted, the devices are inactive.
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2.4.6 Pull-Up and Pull-Down Enable and Disable for 3-V / 5-V Multiplexed Pins

Two signals are needed to enable or disable the pull-up/pull-down devices in the 3-V
/ 5-V multiplexed pads:

* The PRDS signal
* An encoded 3-V / 5-V select

2.4.6.1 PRDS Signal

The PRDS signal is derived from the PRDS bit in the PDMCR. A single signal controls
all affected pads (all pads related to SGPIO and all pads related to the UIMB modules).
The bit is reset by default (pull-ups enabled) and must be explicitly set by software af-
ter reset. The bit is reset immediately following power-on reset and by hard reset after
data coherency. This bit is not affected by soft reset.

2.4.6.2 Encoded 3-V / 5-V Select

This signal selects between the 3-V functionality and the 5-V functionality of the pin.
5-V operation is selected until the function of the pin is determined (based on the reset
configuration word) and PORESET is negated. At this point the 3-V / 5-V select signal
assumes the intended state (high for 5 V and low for 3 V).

Upon hard reset assertion, if the 3-V / 5-V select line is in 3-V select mode, it remains
in this mode until any external bus access completes. After this the 3-V / 5-V select
signal switches to 5-V mode to enable the pull-ups. This ensures that there is no con-
tention on the bus due to the pull-up being enabled. This signal is not affected by soft
reset.

Each pad group has a 3-V / 5-V select signal. Internal to the pad, logic combines these
signals to control the pull-up.

2.4.6.3 Examples

The combination of this 3-V / 5-V select signal and the resistor disable signal enables
or disables the pull-up.The logic to enable the pull-up is:

pull_enable = PRDS & 3-V / 5-V select

For example, if a pin is configured as a GPIO pin (5 V), the 3-V / 5-V select is high
throughout reset. This causes the pull-up to be enabled. At the end of reset, the 3-V /
5-V select line remains high. The PRDS is high by default until cleared by software.
This causes the pull-up to be enabled until software clears the PRDS bit in the PDM-
CR.

If a pin is configured as a bus pin (3 V), the 3 V /5 V remains high throughout reset.
This causes the pull-up to be enabled. At the end of reset, the 3-V / 5-V select line goes
low. This causes the pull-up to be disabled, preventing any power loss if the MCU
starts fetching from external memory immediately out of reset.
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2.4.7 Special Pull Resistor Disable Control (SPRDS)

For the pins that support debug and opcode-tracking functionality, the pull-up and pull-
down resistors are controlled by the SPRDS signal, which is somewhat like the encod-
ed 3-V / 5-V select. During reset this signal is used synchronously to enable the pull-
up resistors in the pads. On negation of reset, based on which functionality is selected
for the pins, this signal is set to disable the pull-up resistors or remains held in its reset
state to indicate that the pull-ups are disabled only when the output driver is enabled.

For example, if a pin is configured as a bus arbitration pin, The SPRDS signal remains
low throughout reset. This causes the pull-up to be enabled. When reset is released,
SPRDS remains low. The output enable for the driver is negated by default. When the
output driver is enabled, the pull-up is disabled.

When a pin is configured as an opcode-tracking or debug pin, SPRDS remains low
throughout reset. This causes the pull-up to be enabled. When reset is released,
SPRDS is asserted. This disables the pull-up resistor immediately. The output driver
drives the pin to the required state after reset.

2.4.8 Pin Reset States

Table 2-4 summarizes the reset states of all the pins on the MPC555 / MPC556.

Table 2-4 Pin Reset State

Pin Function | Port | Voltage | Reset State
uUsIiu
ADDR[8:31)/ ADDR[8:31] 110 3V PUS until reset negates'
SGPIOA[8:31] SGPIOA[8:31] 10 5V |PUS until PRDS is set
DATA[0:31)/ DATA[0:31] I/0 3V PD until reset negates
SGPIOD[0:31] SGPIOD[0:31] I/0 5V PD until PRDS is set
S IRQ[0 | 3V i 1
IRGI0JSGPIOC[O] [0] PUS until reset negates
SGPIOC|0] 110 5V PU5 until PRDS is set
L IRQ[1] I 3V PUS until reset negates'
IRQ[1)/ ey 5 v - p
RSV/SGPIOC[1] 3 PUS5 until reset negates
SGPIOC[1] /10 5V PU5 until PRDS is set
IRQ[2] [ 3V PU5 until reset negates’
___IRQp2y R : "
CRISGPIOC[2) CR I 3V PU5 until reset negates
MTS SGPIOC[2] 110 5V PU5 until PRDS is set
MTS 0] 3V PUS5 until PRDS negates
_TRay IRQ[3] [ 3V PUS until reset negates'

KSRG R(E)ERY/ KR, RETRY I/0 3V PUS5 when driver not enabled?®
PIOC(3] SGPIOC[3] 110 5V PU5 until PRDS is set
RQ4y IRQ[4] [ 3V PUS5 until reset negates’
AT[2) AT[2] o) 3V PUS5 until reset negates’

SGPIOCT4] SGPIOC[4] /10 5V PU5 until PRDS is set
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