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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you
or third parties arising from the use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of
third parties by or arising from the use of Renesas Electronics products or technical information described in this document. No
license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas
Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas
Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation
of microcomputer software alone is very difficult, please evaluate the safety of the final products or systems manufactured by
you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility
of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with applicable laws
and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose
manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You should not use
Renesas Electronics products or technology described in this document for any purpose relating to military applications or use
by the military, including but not limited to the development of weapons of mass destruction. When exporting the Renesas
Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document
or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to al MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that
have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access

these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may
differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity
to noise, and amount of radiated noise. When changing to a product with a different part number,
implement a system-evaluation test for the given product.




How to Use This Manual

Readers This manual is intended for users who wish to understand the functions of
the VB50E2/MN4 and design application systems using the V850E2/MN4
(«PD70F3510, 70F3512, 70F3514, and 70F3515).

Purpose  This manual is intended to give users an understanding of the hardware
functions of the V8B50E2/MN4 shown in the Organization below.

Organization This manual is divided into two parts: Hardware (this manual) and
Architecture (V850E2M Architecture User's Manual).

Hardware | | Architecture |
Pin functions Data types
CPU function Register set
On-chip peripheral functions Instruction format and instruction set
Flash memory programming Interrupts and exceptions
Electrical specifications Pipeline operation

How to read this It is assumed that the readers of this manual have general knowledge in
manual the fields of electrical engineering, logic circuits, and microcontrollers.

To understand the overall functions of the V850E2/MN4.
Read this manual according to the Contents.
To understand the details of an instruction function

Refer to the V850E2M Architecture User's Manual available separately.

The mark <R> shows major revised points.

The revised points can be easily searched by copying an “<R>" in the PDF
file and specifying it in the “Find what:” field.
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Chapter 1 Introduction

Chapter 1 Introduction

The V850E2/MN4 is a Renesas Electronics V850 single-chip microcontroller.

1.1 Overview

The V850E2/MN4 is a 32-bit single-chip microcontroller that integrates up to
two V850E2M 32-bit RISC CPU cores, which were developed by enhancing
the performance of the V850E1 CPU and V850E2 CPU. The V850E2/MN4
includes flash memory, RAM, and various peripheral functions, and is used to
perform large-capacity data processing and advanced real-time control.

(1) V850E2M CPU
The V850E2M CPU further enhances the performance of the V850E2 CPU.

The V850E2M CPU improves the CPU processing performance through
optimization of the two-way superscalar seven-stage pipeline control. A floating
point unit (FPU) that conforms to IEEE754-1985 is also included. The V850E2/
MN4 can include up to two V850E2M CPUs.

Note that, because the instruction codes are compatible with the V850,
V850E1, and V850E2 CPUs at the object code level, conventional system
software assets can be used as is.

(2) Multi-layer internal system bus

The internal system bus that connects each CPU and DMA controller to the
peripheral functions has multiple layers. The bus has a total of three layers:
one layer for each CPU, and one layer for the DMA controller. The multilayer
internal system bus reduces the overhead due to bus arbitration, achieving
high-speed real-time operation.

(8) On-chip flash memory

The V850E2/MN4 includes large-capacity flash memory for which high-speed
access is possible, and, because programs can be rewritten with the V850E2/
MN4 mounted in an application system, the system development time can be
reduced. The maintainability can also be dramatically improved after shipment.
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1.2

Minimum
instruction
execution time

Instruction set

Flash memory

Flash cache

Internal RAM

H-bus-shared
memory

Clock generator

External memory interface

Two memory controllers that have a separate-bus configuration are included
as an external memory interface. Because a primary memory controller
(suitable for high-speed access) that can be connected to SRAM/SDRAM and
a secondary memory controller (suitable for large-capacity data processing)
that can be connected to SRAM/SDRAM are included, the system
performance can be improved.

In addition, the DMA controller can be used to perform CPU-internal
calculations and data transfers while data is transferred with the external
memory. Therefore, while large-capacity data such as video and audio data is
being processed, it is possible to simultaneously perform real-time control such
as motor and communication control, by using the internal flash memory and
RAM to execute high-speed instructions.

Various peripheral functions

The V850E2/MN4 includes peripheral functions such as a DMA controller,
timer array, UART, CSI, CAN, A/D converter, USB function controller, USB host
controller, Ethernet controller, on-chip debugger, and two memory controllers.
Because a system can be set up without externally attaching the above
functions, the cost, number of components, and mounting area can be
reduced.

Features

5.0 ns (during 200-MHz operation using internal system clock)

V850E2M

Two-way superscalar seven-stage pipeline control
General-purpose registers: 32 bits x 32 registers

FPU that conforms to the ANSI/IEEE 754-1985 standards
Up to two on-chip CPUs

Single-core product: 1 MB

Dual-core product: 1 MB, 2 MB

Single-core product: 16 KB (four-way set associative)
Dual-core product: 16 KB (four-way set associative) x 2
Single-core product: 64 KB

Dual-core product: 64 KB x 2

64 KB

Multiplied by 20 using a PLL
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External bus
interface

Interrupts and
exceptions

DMA

/10

Timers

Serial interface

A/D converter

Package
CMOS structure

Note

Two memory controllers

Primary memory controller (can connect to SRAM/SDRAM)
Secondary memory controller (can connect to SRAM/SDRAM)
Non-maskable interrupt: 1 external source, internal T.B.D.
Maskable interrupts: 28 external sources, internal T.B.D.
16-level programmable priority control

DMA controller: 16 channels

DTS: Up to 128 channels

Input: Seven pins, 1/0: 181 pins

16-bit timer array: 16 channels x four units

32-bit timer array: Four channels x one unit

16-bit encoder timer: Two channels

OS timer: One channel (single-core product) or two channels (dual-core
product)

Watchdog timer:

One channel (single-core product) or two channels (dual-core product)
Asynchronous serial interface (UART): Six channels

Clock synchronous serial interface (CSl): Six channels

Asynchronous serial interface (UART) (FIFO): Four channels

Clock synchronous serial interface (CSl) (FIFO): Four channels

I°C: Six channels

CAN: Two channels

USB function controller: One channel

USB host controller: One channel

Ethernet controller: One channel

10-bit resolution A/D converter: 12 channels

(The resolution is 12 bits when using a 5.0 V A/D converter power supply.)
304-pin plastic FBGA (19 x 19)

Completely static circuit

The numbers of channels indicate how many are included in the product. The
actual number of usable channels depends on the multiple-function pins.
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1.3 Application Fields

The V850E2/MN4 can be used in servos, inverters, robots, NC machine tools,
various printers, information appliances, home appliances, manufacturing
devices, and other devices.

1.4 Ordering Information

Product Name Package CPU Internal Flash Internal CAN/
Core Memory RAM Ethernet
uPD70F3510F1-HN6-A  304-pin plastic FBGA  Single 1 MB 64 KB Not available
uPD70F3512F1-HN6-A  304-pin plastic FBGA  Single 1 MB 64 KB Available
uPD70F3514F1-HN6-A  304-pin plastic FBGA Dual 1 MB 64 KB x 2 Available
uPD70F3515F1-HN6-A  304-pin plastic FBGA Dual 2 MB 64 KB x 2 Available
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1.5 Function Block Diagrams

1.5.1 Single-core product

e 4PD70F3510F1-HNG-A
e 4PD70F3512F1-HNG-A

Flash memory

Processor element 1 (PE1)

| CPU1 |
| Flash cache 1 k
| |
| |

INTC1 ||  RAM1

CPU-specific peripheral function 1

Internal system bus ﬁ
CPU1 | |
e 7 17 T
HBUS I/F PBUS I/F EBUS I/F
DMA V/F (Arbiter) (Arbiter) (Arbiter)
H H bus P bus HE bus
Primary
DMA H-bus memory memory
side cache controller
1 111 CPU system
peripheral function
H-bus-shared —_
>”£| | L T,:Uf ) UAXR;'E
Secondary memory K——¢
{ 1T T 1T T 1T T1°
controller L TAUJ ) UARTJ
X 1 X 4
SDMA A L Y P Lt - . <:> ENCA ¢:> CSIG
L] 5 5
Ethernet OSTM CSIH
(controller) A e ettt <> %1 K> % 4
st LTI 2
(checksum) AR LR e b Rttt = WDTA = I*CB
| | | | | | x 1 x 6
USBH x 1 R .| ADCA ] FCN
|||||||| 1 x12 1 x2
L LI _T_J_J_T1__1L_L-
USBF x 1 S e T L Port
SDMA| | - —
Ethernet (controller)
Ethernet (checksum)
USBH |
USBF|
H-bus interface |
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1.5.2 Dual-core product

* uPD70F3514F1-HNG-A
* uPD70F3515F1-HNG-A

Flash memory
Processor element 1 (PE1) Processor element 2 (PE2)
CPU1 @ CPU2
Flash interface

INTCT [ RAM1 INTC2 ||  RAM2
CPU-specific peripheral function 1 CPU-specific peripheral function 2

Flash cache 1 (—> arbiter <—] Flash cache 2

( )
I | I |
I | I |

CPU1 | [ ]
cPU2 | I I I I ]

e 7 i i

Internal system bus ﬁ H

HBUS I/F PBUS I/F EBUS I/F
DMA I/F (Arbiter) (Arbiter) (Arbiter)
[ H bus P bus HE bus
DMA H-bus memory r';reim%?)’,
side cache @ controllér
1 M1 11 CPU system
peripheral function
H-bus-shared Y
memory N — — ——
>/u£| | | TAUA | UARTE
'— — x 4 X 6
Secondary memory K———r—r
controller (S — —— — — ] TAUJ -~ UARTJ
x 1 X 4
B | e
Ethernet OSTM CSIH
(controller) <] x 2 < x 4
Ethernet 2
(checksum) - WDTA = I*CB
X 2 X 6
USBH x 1 | .| ADCA | .| FCN
[ x 12 ] x2
USBF x 1 <~ Port
Ethernet (controller)
Ethernet (checksum)
USBH [
USBF |
H-bus interface |
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Chapter 2 Pin Function

Chapter 2 Pin Function

2.1 Pin Assignment

* 304-pin plastic FBGA (19 x 19)

0000000000000 00000
000000000000000000

22 o o
21 00 (o]}
20 (o]} (o]}
19 00 0000000000000000 0O
18 00 0000000000000000 OO0
17 00 0000000 0000000 0O
16 00 00O 000 0O
15 00 00O 000 0O
14 00 00O 000 0O
13 00 000 000 0O
12 00 OO 00 0O
1 00 OO o0 0O
10 00 00O 000 0O
9 00 00O 000 0O
8 00 000 000 0O
7 00 000 000 0O
6 00 0000000 0000000 0O
5 00 0000000000000000 OO
4 00 0000000000000000 OO
3 oo (eYe]
2 0000000000000000000000
q 1 OOOOOOOOOOOOOOOOOOOOA

A AW U RN L J G E C A
ABY VT P M KH F D B

Index mark Index mark

Table 2-1 Pin Assignment (1/8)

Pin No. Name
A2 P7_1/S_D1/TA2_I1/TA2_Of1
A3 P7_3/S_D3/TA2_I3/TA2_03
A4 P7_5/S_D5/TA2_I5/TA2_0O5
A5 P7_7/S_D7/TA2_I7/TA2_O7
A6 P7_9/S_D9/TA2_19/TA2_09
A7 P7_12/S_D12/TA2_I12/TA2_0O12
A8 P7_14/S_D14/TA2_I14/TA2_0O14
A9 P8_2/S_D18/TA0_I2/TA0_O2/TEO_TI1
A10 P8_6/S_D22/TAO_I6/TA0_O6/TEO_BI

A11 UDPH
A12 UDMH
A13 UDPF
A4 UDMF

A15 P6_1/ETH_MDIO/DMATC1/TJ_I3/TJ_O3/P_A25

A16 P5_10/ETH_RXCLK/TA3_I10/TA3_O10/P_BUSRQ

A17 P5_7/ETH_TXCLK/TA3_I7/TA3_O7/INTP27/CSIOF_CS5

A18 P5_6/ETH_TXEN/TA3_I6/TA3_O6/INTP26/CSIOF_CS4/P_SDCAS
A19 P5_4/ETH_TXD1/TA3_l4/TA3_O4/INTP24/CSIOF_CS2/P_REFRQ
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Chapter 2

Pin Function

Table 2-1 Pin Assignment (2/8)

Pin No. Name

A20 P5_2/ETH_TXDS3/TA3_I2/TA3_02/INTP22/CSI0OF_CS0/P_ULDQM
A21 P5_0/ETH_CRS/TA3_I0/TA3_OO0/INTP20/P_LLDQM/CSIOF_RYI/CSIOF_RYO
B1 Vss

B2 P7_2/S_D2/TA2_l12/TA2_02

B3 P7_4/S_D4/TA2_l14/TA2_0O4

B4 P7_6/S_D6/TA2_16/TA2_0O6

B5 P7_8/S_D8/TA2_I18/TA2_08

B6 P7_10/S_D10/TA2_I10/TA2_0O10

B7 EVpp

B8 Vss

B9 P8_3/S_D19/TA0_I3/TA0_OS

B10 P8_7/S_D23/TA0_I7/TA0_O7

B11 P8_10/S_D26/TA0_I10/TA0_O10

B12 Vss

B13 UVpp

B14 P6_0/ETH_MDC/DMATCO/TJ_I2/TJ_O2/P_A24

B15 P5_12/ETH_RXDO/TA3_I12/TA3_O12/P_BCYST

B16 EVpp

B17 Vss

B18 P5_5/ETH_TXDO/TA3_I5/TA3_O5/INTP25/CSIOF_CS3/P_SDRAS
B19 P5_3/ETH_TXD2/TA3_I3/TA3_O3/INTP23/CSIOF_CS1/P_UUDQM
B20 P5_1/ETH_COL/TA3_I1/TA3_O1/INTP21/CSIOF_SSI/P_LUDQM
B21 P4_12/P_HLDAK/INTP23/DMAAK2/SO0F

B22 P4_13/P_HLDRQ/DMATC2/SIOF/RXDOF/SDAO

C1 P9_1/S_BUSCLK/CSI2F_CSH1

c2 P7_0/S_DO0/TA2_l0/TA2_O0
c21 P4_10/P_CS3/INTP22/DMATC5
Cc22 P4_11/P_WAIT/SCKOF/TXDOF/SCL0O

D1 P9_4/S_LLDQM/TA3_I3/TA3_O3/CSI2F_CS4

D2 P9_3/S_SDRAS/TA3_I2/TA3_02/CSI2F_CS3

D4 P9_0/S_SDCKE/TA3_I0/TA3_OO0/INTP10/CSI2F_CSO0

D5 P7_11/S_D11/TA2_I11/TA2_O11

D6 P7_13/S_D13/TA2_I13/TA2_0O13

D7 P8_0/S_D16/TAO_IO/TAO_OO/TEO_TIO

D8 P8_1/S_D17/TA0_I1/TA0_O1

D9 P8_4/S_D20/TA0_I4/TAO_O4/TEOQ_AI
D10 P8_8/S_D24/TA0_I8/TAO_OS8/TEOQ_ZI
D11 P8_11/S_D27/TA0_I11/TAO_O11
D12 P8_13/S_D29/TA0_I13/TA0_O13
D13 FLMDO
D14 P5_15/ETH_RXDS/TA3_I15/TA3_O15/DMAAK1/TJ_I1/TJ_O1
D15 P5_13/ETH_RXD1/TA3_I13/TA3_0O13
D16 P5_11/ETH_RXDV/TA3_I11/TA3_O11/P_SDWE
D17 P5_8/ETH_TXER/TA3_I8/TA3_O8/CSIOF_CS6/P_SDCKE
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Chapter 2 Pin Function
Table 2-1 Pin Assignment (3/8)
Pin No. Name
D18 P5_9/ETH_RXER/TA3_I9/TA3_09/CSIOF_CS7/P_CS4
D19 MODE2
D21 P4_8/P_CS1/P_BCYST/INTP20
D22 P4_9/P_CS2/INTP21/DMAAKS5S
E1 P9_7/S_UUDQM/S_DMATC3/ESO1/CSI2F_CS7
E2 P9_5/S_LUDQM/TA3_l4/TA3_04/CSI2F_CS5
E4 P9_2/S_SDCAS/TA3_I1/TA3_O1/CSI2F_CS2
E5 P7_15/S_D15/TA2_I15/TA2_0O15
E6 MODES3
E7 Vss
E8 EVpp
E9 P8_5/S_D21/TA0_I5/TA0_O5
E10 P8_9/S_D25/TA0_I9/TA0_O9
E11 P8_12/S_D28/TA0_I12/TA0_O12
E12 P8_14/S_D30/TAQ_I14/TA0_O14
E13 P8_15/S_D31/TA0_I15/TA0_O15
E14 P5_14/ETH_RXD2/TA3_I14/TA3_O14/DMAAKO/TJ_IO/TJ_OO0
E15 IVpp
E16 Vss
E17 EVbp
E18 Vss
E19 Vss
E21 P4_6/P_A22/INTP11/DMAAKS/SI3F/RXD3F/SDA3
E22 P4_7/P_A23/INTP12/SCK3F/TXD3F/SCL3/ADTRG20
F1 P9_9/S_LUWR/S_DMARQ2/S_DMATC0/SO4
F2 P9_8/S_LLWR/S_DMAAK2/CSI4_RYI/CSI4_RYO
F4 P9_6/S_ULDQM/S_DMATC2/ESO0/CSI2F_CS6
F5 EVop
F6 EVpp
F7 Vss
F8 EVpp
F9 EVop
F10 Vss
F13 Vss
F14 EVpp
F15 IVpp
F16 Vss
F17 EVpbp
F18 EVbb
F19 P4_3/P_A19/INTP8/DMAAK4/SO3F
F21 P4_4/P_A20/INTP9/DMATC4/SI3/RXD3
F22 P4_5/P_A21/INTP10/DMATC3/SCK3/TXD3/ADTRG10
G1 P9_12/S_RD/TA3_I5/TA3_O5/INTP11
G2 P9_11/S_UUWR/S_DMARQS3/SCK4/TXD4/SCL4/ESO3
RO1UH0011EJ0400 Rev.4.00 34

User Manual

RRENESAS



Chapter 2 Pin Function

Table 2-1 Pin Assignment (4/8)

Pin No. Name
G4 P9_10/S_ULWR/S_DMAAKS3/SI4/RXD4/SDA4/ESO2
G5 IVpbp
G6 IVpp
G17 Vss
G18 Vss

G19 P4_0/P_A16/INTP5/CSI3F_RYI/CSI3F_RYO

G21 P4_1/P_A17/INTP6/CSI3F_SSI

G22 P4_2/P_A18/INTP7/SO3
H1 P9_14/S_LLBE/TA3_I7/TA3_O7/INTP13/CSI1_RYI/CSI1_RYO
H2 P9_13/S_WR/TA3_I6/TA3_O6/INTP12/CSI1_SSI
H4 P9_15/S_LUBE/INTP14/SO1

H5 | Vgss
H6 | Vss
H17 | IVpp
H18 | IVpp

H19 P3_13/P_A13/TA1_I13/TA1_O13/CSI3F_CS7

H21 P3_14/P_A14/TA1_114/TA1_0O14/CSI3_RYI/CSI3_RYO
H22 P3_15/P_A15/TA1_I15/TA1_O15/CSI3_SSI

J1 P10_2/S_SDWE/TA3_I8/TA3_O8/INTP17/CSI2F_SSI
J2 P10_0/S_ULBE/INTP15/SI1/RXD1/S_DMATCO

J4 P10_1/S_UUBE/INTP16/SCK1/TXD1/S_DMATC1

J5 EVpp
J6 EVpp
A7 |EVpp
J18 |[EVpp

J19 P3_10/P_A10/TA1_I10/TA1_O10/CSI3F_CS4

J21 P3_11/P_A11/TA1_I11/TA1_O11/CSI3F_CS5

J22 P3_12/P_A12/TA1_I12/TA1_O12/CSI3F_CS6

K1 P11_0/S_A1/TA1_I0/TA1_OO/TE1_TIO

K2 P10_3/S_BCYST/TA3_I9/TA3_O9/INTP18/S_DMATC1/CSI4_SSI
K4 P11_1/S_A2/TA1_I1/TA1_O1

K5 |Ves
K6 | Vss
K17 | Ves

K18 P3_4/P_A4/TA1_l4/TA1_O4/TE1_Al

K19 P3_7/P_A7/TA1_I7/TA1_O7/CSI3F_CS1

K21 P3_8/P_A8/TA1_I8/TA1_O8/CSI3F_CS2/TE1_ZI
K22 P3_9/P_A9/TA1_I9/TA1_O9/CSI3F_CS3

L1 P11_3/S_A4/TA1_I3/TA1_O3

L2 P11_2/S_A3/TA1_I2/TA1_O2/TE1_TI

L4 P11_5/S_A6/TA1_I5/TA1_O5

L5 P11_4/S_A5/TA1_I4/TA1_O4/TE1_Al

L18 P3_3/P_A3/TA1_I3/TA1_O3

L19 P3_2/P_A2/TA1_I2/TA1_O2/TE1_TH
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Chapter 2 Pin Function
Table 2-1 Pin Assignment (5/8)
Pin No. Name

L21 P3_5/P_A5/TA1_I5/TA1_O5

L22 P3_6/P_A6/TA1_l6/TA1_0O6/CSI3F_CSO0/TE1_BI
M1 P11_7/S_A8/TA1_I7/TA1_O7

M2 P11_6/S_A7/TA1_l6/TA1_O6/TE1_BI

M4 P11_12/S_A13/TA1_I12/TA1_O12/CSIHF_CS2
M5 P11_13/S_A14/TA1_I13/TA1_O13/CSI1F_CS3
M18 P2_7/P_WR/P_RW/NTP19

M19 P3_0/P_AO/TA1_I0/TA1_OO/TE1_TIO/INTP18
M21 P3_1/P_A1/TA1_I1/TA1_O1

M22 | Vgg

N1 P11_9/S_A10/TA1_I9/TA1_09

N2 P11_8/S_A9/TA1_I8/TA1_O8/TE1_ZI

N4 P12_1/S_A18/INTP1/CSI1F_CS7/ADCNVA1

N5 P12_2/S_A19/INTP2/ADCNV2/CSI0_SSI

N6 IVpp

N17 EVbb

N18 P2_3/P_ULBE/P_ULWR/INTP15/TJ_I2/TJ_0O2
N19 P2_4/P_UUBE/P_UUWR/INTP16/TJ_I3/TJ_O3
N21 P2_5/P_RD/INTP17

N22 P2_6/P_BUSCLK

P1 P11_11/S_A12/TA1_I11/TA1_O11/CSIHF_CSH
P2 P11_10/S_A11/TA1_I10/TA1_O10/CSI1F_CSO0
P4 P12_7/S_A24/INTP7/SO2F

P5 P12_8/S_A25/INTP8/SI2F/RXD2F/SDA2

P6 Vss

P17 Vss

P18 PO_1/P_D1/TAO_I1/TA0_OA1

P19 P0O_0/P_DO/TAO_IO/TAO_OO/TEQ_TIO

P21 P2_1/P_LLBE/P_LLWR/INTP13/TJ_I0/TJ_OO0
P22 P2_2/P_LUBE/P_LUWR/INTP14/TJ_I1/TJ_OA1
R1 P11_15/S_A16/TA1_I15/TA1_O15/CSI1F_CS5
R2 P11_14/S_A15/TA1_I14/TA1_O14/CSI1F_CS4
R4 P10_7/S_CS3/S_SDCS/INTP26/CSI1F_RYI/CSI1F_RYO
R5 Vss

R6 Vss
R17 Vss
R18 PO_5/P_D5/TA0_I5/TA0_O5
R19 PO_4/P_D4/TA0_l4/TA0_O4/TEO_AI
R21 PO_3/P_D3/TA0_I3/TA0_O3
R22 PO_2/P_D2/TA0_I2/TAO_O2/TEO_TH

T P12_3/S_A20/INTP3/CSIO_RYI/CSI0O_RYO

T2 P12_0/S_A17/INTPO/CSI1F_CS6/ADCNV0

T4 P10_11/S_REFRQ/TA3_I15/TA3_015/CSI2F_RYI/CSI2F_RYO
T5 EVop
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Chapter 2 Pin Function
Table 2-1 Pin Assignment (6/8)
Pin No. Name
T6 EVpp
T17 IVpp
T18 PO_9/P_D9/TA0_I9/TA0_O9
T19 PO_8/P_D8/TAO_I8/TAO0_OB8/TEQ_ZI
T21 PO_7/P_D7/TA0_I7/TA0_O7
T22 PO_6/P_D6/TAO_I6/TAO_O6/TEO_BI
U1 P12_5/S_A22/INTP5/SI0/RXD0
U2 P12_4/S_A21/INTP4/SO0
U4 P10_10/S_HLDRQ/TA3_I114/TA3_014/SCK2/TXD2
9]3) P10_9/S_HLDAK/TA3_I13/TA3_O13/SO2/INTP27
ue IVpp
u7 Vss
us EVpp
U9 Vss
u1o DVpp
u13 Vss
ut4 PLLVpp
u15 PLLVgg
ute IVpp
Utz EVbb
U18 | Vgg
u19 P0O_12/P_D12/TAQ_I12/TA0_O12
u21 PO_11/P_D11/TA0_I11/TA0_O11
u22 P0O_10/P_D10/TAQO_I10/TAO_O10
Vi1 P12_6/S_A23/INTP6/SCKO/TXDO/ADTRG11
V2 P12_9/S_A26/INTP9/SCK2F/TXD2F/SCL2/ADTRG21
V4 P10_8/S_WAIT/SI2/RXD2
V5 P14_0/ANI0O6
V6 P14_4/ANI10
V7 ANIO4
V8 ANIOO
V9 MDO6
V10 MDO2
V11 EVTO
V12 DVpp
V13 Vss
Vi4 TRST
V15 Vss
V16 IVpp
V17 EVpbp
V18 Vss
V19 Vss
V21 PO_14/P_D14/TAQ_I14/TA0_O14
V22 P0O_13/P_D13/TA0_I13/TA0_O13
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Chapter 2 Pin Function
Table 2-1 Pin Assignment (7/8)
Pin No. Name

Wi+ P10_4/S_CSO/TA3_I10/TA3_O10/INTP19/CSI2_SSI
w2 P10_5/S_CS1/TA3_I11/TA3_O11/INTP24/CSI2_RYI/CSI2_RYO
w4 P13_1/S_CS3/S_DMAAKO/ADTRGOO0/INTPO/CSI5_RYI/CSI5_RYO
W5 P14_1/ANIO7

W6 P14_5/ANI11

w7 ANIO5

w8 ANIO1

w9 MDO7

W10 MDOS3

W11 EVTI

W12 MSEOO

W13 TDO/FLSO

W14 TDI/FLRXD/FLSI

W15 TMS

W16 P2_0/NMI

W17 P1_13/P_D29/TA2_I13/TA2_0O13

W18 | EVpp

W19 P1_6/P_D22/TA2_I6/TA2_0O6/ESO3

w21 P1_0/P_D16/TA2_I0/TA2_O0/ADCNVO

w22 PO_15/P_D15/TAQ0_I15/TA0_O15

Y1 P10_6/S_CS2/TA3_I12/TA3_O12/INTP25/CSI1F_SSI
Y2 P13_7/CAN1RXD/SI5/RXD5/SDA5

Y21 P1_2/P_D18/TA2_I2/TA2_02/ADCNV2

Y22 P1_1/P_D17/TA2_I1/TA2_O1/ADCNVA1

AA1 P13_6/CAN1TXD/SCK5/TXD5/SCL5/INTP4

AA2 P13_5/CANORXD/SI1F/RXD1F/SDA1

AA3 P13_3/S_DMAAK1/SO5/INTP2/OCI

AA4 | Vgg

AA5 P14_2/ANIO8

AA6 | AVperu

AA7 | AVgerp

AA8 ANIO2

AA9 IVpp

AA10 MDO4

AA11 MDOO

AA12 MSEO1

AA13 TRDY

AA14 [ OSCVpp

AA15 X2

AA16 FLMD1

AA17 P1_14/P_D30/TA2_I14/TA2_0O14

AA18 P1_11/P_D27/TA2_I11/TA2_O11

AA19 P1_9/P_D25/TA2_I9/TA2_09

AA20 P1_7/P_D23/TA2_I7/TA2_0O7
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Chapter 2 Pin Function
Table 2-1 Pin Assignment (8/8)
Pin No. Name
AA21 P1_4/P_D20/TA2_I4/TA2_0O4/ESO1
AA22 P1_3/P_D19/TA2_I3/TA2_0O3/ESO0
AB2 P13_4/CANOTXD/SCK1F/TXD1F/SCL1/INTP3
AB3 P13_0/S_DMARQO/ADTRGO01/UCLK/CSI5_SSI
AB4 P13_2/S_DMARQ1/SO1F/INTP1/PPON
AB5 P14_3/ANI09
AB6 | AVgg
AB7 | AVpp
AB8 ANIO3
AB9 |Vgg
AB10 MDO5
AB11 MDO1
AB12 MCKO
AB13 TCK/FLSCK
AB14 | OSCVgg
AB15 X1
AB16 RESET
AB17 P1_15/P_D31/TA2_I15/TA2_0O15
AB18 P1_12/P_D28/TA2_I12/TA2_012
AB19 P1_10/P_D26/TA2_I10/TA2_0O10
AB20 P1_8/P_D24/TA2_I8/TA2_0O8
AB21 P1_5/P_D21/TA2_I5/TA2_O5/ESO2
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Chapter 2

Pin Function

2.2 Pin Functions

Table 2-2 Port Functions (1/6)

Pin Name Pin No. /0 Description Alternate-Function Pin
P0_0 P19 110 Port 0 P_DO/TAO_IO/TAO_OO/TEO_TIO
PO_1 P18 16-bit /O port P_DA1/TAO_I1/TAO_O1
PO_2 R22 P_D2/TAO_I2/TA0_O2/TE0_TH
P0_3 R21 P_D3/TAO_I3/TA0_O3
PO_4 R19 P_D4/TAO_I4/TAO_O4/TEO_AI
PO_5 R18 P_D5/TAO_I5/TAO_O5
P0_6 T22 P_D6/TAO_I6/TAO_O6/TEO_BI
PO_7 T21 P_D7/TAQ_I7/TA0_O7
PO_8 T19 P_D8/TAO_I8/TA0_O8/TEO_ZI
P0_9 T18 P_DO9/TAO_I9/TAO_O9
P0_10 U22 P_D10/TAO_10/TAO_O10
PO_11 u21 P_D11/TAO_I11/TAO_O11
P0_12 U19 P_D12/TAO_[12/TAQ_O12
P0_13 V22 P_D13/TAO_13/TA0_O13
PO_14 V21 P_D14/TAO_I14/TAO_O14
P0_15 W22 P_D15/TAO_I15/TA0_O15
P1_0 w21 10 Port 1 P_D16/TA2_I0/TA2_O0/ADCNVO
P1_1 Y22 16-bit /O port P_D17/TA2_I1/TA2_O1/ADCNV1
P12 Y21 P_D18/TA2_I2/TA2_O2/ADCNV2
P1_3 AA22 P_D19/TA2_I3/TA2_O3/ESO0
P1_4 AA21 P_D20/TA2_I4/TA2_O4/ESO1
P15 AB21 P_D21/TA2_I5/TA2_O5/ESO2
P16 w19 P_D22/TA2_I6/TA2_O6/ESO3
P1_7 AA20 P_D23/TA2_I7/TA2_O7
P1_8 AB20 P_D24/TA2_I8/TA2_O8
P19 AA19 P_D25/TA2_I9/TA2_O9
P1_10 AB19 P_D26/TA2_I10/TA2_010
P1_11 AA1S P_D27/TA2_I11/TA2_O11
P1_12 AB18 P_D28/TA2_[12/TA2_O12
P1_13 W17 P_D29/TA2_I13/TA2_O13
P1_14 AA17 P_D30/TA2_I14/TA2_O14
P1_15 AB17 P_D31/TA2_I15/TA2_O15
P2_0 W16 Input Port 2 1-bit input port NMI
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Pin Function

Table 2-2 Port Functions (2/6)

Pin Name Pin No. /0 Description Alternate-Function Pin

P2_1 P21 1’0 Port 2 P_LLBE/P_LLWR/INTP13/TJ_I0/TJ_O0

P22 P22 7-6it I/ port P_LUBE/P_LUWR/INTP14/TJ_I1/TJ_O1

P2_3 N18 P_ULBE/P_ULWR/INTP15/TJ_I2/TJ_02

P2_4 N19 P_UUBE/P_UUWR/INTP16/TJ_I3/
TJ_O3

P2_5 N21 P_RD/INTP17

P2_6 N22 P_BUSCLK

P2_7 M18 P_WR/P_RW/INTP19

P3_0 M19 I/0 Port 3 P_AO/TA1_IO/TA1_OO/TE1_TIO/INTP18

P3_1 M21 16-bit 1/O port P_A1/TA1_I1/TA1_O1

P3_2 L19 P_A2/TA1_I2/TA1_O2/TE1_TI

P3_3 L18 P_A3/TA1_I3/TA1_O3

P3_4 K18 P_A4/TA1_I4/TA1_O4/TE1_Al

P3_5 L21 P_A5/TA1_I5/TA1_O5

P3_6 L22 P_A6/TA1_I6/TA1_O6/CSI3F_CS0/
TE1_BI

P3_7 K19 P_A7/TA1_I7/TA1_O7/CSI3F_CSt1

P3_8 K21 P_A8/TA1_I8/TA1_O8/CSI3F_CS2/
TE1_ZI

P3_9 K22 P_A9/TA1_I9/TA1_O9/CSI3F_CS3

P3_10 J19 P_A10/TA1_I10/TA1_O10/CSI3F_CS4

P3_11 J21 P_A11/TA1_I11/TA1_O11/CSI3F_CS5

P3_12 J22 P_A12/TA1_I12/TA1_O12/CSI3F_CS6

P3_13 H19 P_A13/TA1_I13/TA1_O13/CSI3F_CS7

P3_14 H21 P_A14/TA1_I14/TA1_O14/CSI3_RYl/
CSI3_RYO

P3_15 H22 P_A15/TA1_I15/TA1_O15/CSI3_SSI

P4_0 G19 I/0 Port 4 P_A16/INTP5/CSI3F_RYI/CSI3F_RYO

P4_1 G21 14-bit /O port P_A17/INTP6/CSI3F_SS|

P4_2 G22 P_A18/INTP7/SO3

P4_3 F19 P_A19/INTP8/DMAAK4/SO3F

P4_4 F21 P_A20/INTP9/DMATC4/SI3/RXD3

P4_5 F22 P_A21/INTP10/DMATC3/SCK3/TXD3/
ADTRG10

P4_6 E21 P_A22/INTP11/DMAAK3/SI3F/RXD3F/
SDA3

P4_7 E22 P_A23/INTP12/SCK3F/TXD3F/SCL3/
ADTRG20

P4_8 D21 P_CS1/P_BCYST/INTP20

P4_9 D22 P_CS2/INTP21/DMAAK5

P4_10 C21 P_CS3/INTP22/DMATC5

P4_11 c22 P_WAIT/SCKOF/TXDOF/SCLO

P4_12 B21 P_HLDAK/INTP23/DMAAK2/SOO0F

P4_13 B22 P_HLDRQ/DMATC2/SI0F/RXDOF/SDAO
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Chapter 2

Pin Function

Table 2-2 Port Functions (3/6)

Pin Name Pin No. /0 Description Alternate-Function Pin
P5_0 A21 I/0 Port 5 ETH_CRS/TA3_IO/TA3_OO0/INTP20/
16-bit I/0 port P_LLDQM/CSIOF_RYI/CSIOF_RYO

P5_1 B20 ETH_COL/TA3_I1/TA3_O1/INTP21/
CSIOF_SSI/P_LUDQM

P5_2 A20 ETH_TXD3/TA3_I2/TA3_O2/INTP22/
CSIOF_CS0/P_ULDQM

P5_3 B19 ETH_TXD2/TA3_I3/TA3_O3/INTP23/
CSIOF_CS1/P_UuDQM

P5_4 A19 ETH_TXD1/TA3_I4/TA3_O4/INTP24/
CSIOF_CS2/P_REFRQ

P5_5 B18 ETH_TXDO/TA3_I5/TA3_O5/INTP25/
CSIOF_CS3/P_SDRAS

P5_6 A18 ETH_TXEN/TA3_I6/TA3_O6/INTP26/
CSIOF_CS4/P_SDCAS

P5_7 A17 ETH_TXCLK/TA3_I7/TA3_O7/INTP27/
CSIOF_CS5

P5_8 D17 ETH_TXER/TA3_I8/TA3_08/
CSIOF_CS6/P_SDCKE

P5_9 D18 ETH_RXER/TA3_I9/TA3_09/
CSIOF_CS7/P_CS4

P5_10 A16 ETH_RXCLK/TA3_I10/TA3_O10/
P_BUSRQ

P5_11 D16 ETH_RXDV/TA3_I11/TA3_O11/
P_SDWE

P5_12 B15 ETH_RXDO/TA3_I12/TA3_0O12/
P_BCYST

P5_13 D15 ETH_RXD1/TA3_I13/TA3_O13

P5_14 E14 ETH_RXD2/TA3_I14/TA3_0O14/
DMAAKO/TJ_I0/TJ_O0

P5_15 D14 ETH_RXD3/TA3_I15/TA3_O15/
DMAAK1/TJ_I1/TJ_Of

P6_0 B14 I/0 Port 6 ETH_MDC/DMATCO/TJ_I12/TJ_0O2/

2-bit 1/0 port P_A24
P6_1 A15 ETH_MDIO/DMATC1/TJ_I3/TJ_O3/

P_A25
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Chapter 2

Pin Function

Table 2-2 Port Functions (4/6)

Pin Name Pin No. /0 Description Alternate-Function Pin
P70 C2 /0 Port 7 S_DO/TA2_I0/TA2_00
P7_1 A2 16-bit /O port S_D1/TA2_I1/TA2_O1
P7 2 B2 S_D2/TA2_I2/TA2_02
P7_3 A3 S_D3/TA2_I3/TA2_03
P7_4 B3 S_D4/TA2_I4/TA2_O4
P75 A4 S_D5/TA2_I5/TA2_05
P76 B4 S_D6/TA2_I6/TA2_06
P7_7 A5 S_D7/TA2_I7/TA2_07
P7_8 B5 S_D8/TA2_I8/TA2_08
P7_9 A6 S_D9/TA2_I9/TA2_09
P7_10 B6 S_D10/TA2_I10/TA2_010
P7_11 D5 S_D11/TA2_I11/TA2_O11
P7_12 A7 S_D12/TA2_I12/TA2_O12
P7_13 D6 S_D13/TA2_I13/TA2_013
P7_14 A8 S_D14/TA2_14/TA2_O14
P7_15 E5 S_D15/TA2_I15/TA2_O15
P8_0 D7 110 Port 8 S_D16/TAQ_IO/TAO_OO/TE_TIO
P8_1 D8 16-bit /O port S_D17/TAO_I1/TA0_O1
P8 2 A9 S_D18/TA0_I2/TA0_O2/TE0_TI1
P8_3 B9 S_D19/TAO_I3/TA0_O3
P8_4 D9 S_D20/TAO_I4/TAO_O4/TEO_Al
P8_5 E9 S_D21/TA0_I5/TA0_O5
P8_6 A10 S_D22/TA0_I6/TA0_O6/TEQ_BI
P8_7 B10 S_D23/TA0_I7/TA0_O7
P8_8 D10 S_D24/TAO_I8/TA0_O8/TEO_ZI
P8_9 E10 S_D25/TAQ_I9/TAO_09
P8_10 B11 S_D26/TAO_10/TA0_O10
P8_11 D11 S_D27/TA0_I11/TA0_O11
P8_12 E11 S_D28/TA0_I12/TA0_O12
P8_13 D12 S_D29/TA0_13/TA0_O13
P8 14 E12 S_D30/TAO0_I14/TA0_O14
P8_15 E13 S_D31/TA0_I15/TA0_O15
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Chapter 2

Pin Function

Table 2-2 Port Functions (5/6)

Pin Name Pin No. /0 Description Alternate-Function Pin
P9_0 D4 I/0 Port 9 S_SDCKE/TA3_I0/TA3_OO0/INTP10/
16-bit 1/O port CSI2F_CS0

P9_1 C1 S_BUSCLK/CSI2F_CS1

P9_2 E4 S_SDCAS/TA3_I1/TA3_O1/CSI2F_CS2

P9_3 D2 S_SDRAS/TA3_I2/TA3_02/CSI2F_CS3

P9_4 D1 S_LLDQM/TA3_I3/TA3_O3/CSI2F_CS4

P9_5 E2 S_LUDQM/TA3_l4/TA3_0O4/CSI2F_CS5

P9_6 F4 S_ULDQM/S_DMATC2/ESO0/
CSI2F_CS6

P9_7 E1 S_UUDQM/S_DMATC3/ESO1/
CSI2F_CS7

P9_8 F2 S_LLWR/S_DMAAK2/CSI4_RYI/
CSl4_RYO

P9_9 F1 S_LUWR/S_DMARQ2/S_DMATC0/SO4

P9_10 G4 S_ULWR/S_DMAAKS/SI4/RXD4/SDA4/
ESO2

P9_11 G2 S_UUWR/S_DMARQ3/SCK4/TXD4/
SCL4/ESO3

P9_12 G1 S_RD/TA3_I5/TA3_O5/INTP11

P9_13 H2 S_WR/TA3_I6/TA3_O6/INTP12/
CSI1_SSlI

P9_14 H1 S_LLBE/TA3_I7/TA3_O7/INTP13/
CSI1_RYI/CSI1_RYO

P9_15 H4 S_LUBE/INTP14/SO1

P10_0 J2 I/0 Port 10 S_ULBE/INTP15/SI1/RXD1/S_DMATCO

P10_1 J4 12:bit /O port S_UUBE/INTP16/SCK1/TXD1/
S_DMATCH

P10_2 J1 S_SDWE/TA3_I8/TA3_O8/INTP17/
CSI2F_SSI

P10_3 K2 S_BCYST/TA3_I9/TA3_O9/INTP18/
S_DMATC1/CSl4_SSI

P10_4 Wi1 S_CSO0/TA3_I10/TA3_O10/INTP19/
Csl2_sslI

P10_5 w2 S_CS1/TA3_I11/TA3_O11/INTP24/
CSI2_RYI/CSI2_RYO

P10_6 Y1 S_CS2/TA3_I112/TA3_O12/INTP25/
CSI1F_SSI

P10_7 R4 S_CS3/S_SDCS/INTP26/CSI1F_RYI/
CSIHF_RYO

P10_8 V4 S_WAIT/SI2/RXD2

P10_9 us S_HLDAK/TA3_I13/TA3_013/S02/
INTP27

P10_10 U4 S_HLDRQ/TA3_I14/TA3_0O14/SCK2/
TXD2

P10_11 T4 S_REFRQ/TA3_I15/TA3_0O15/
CSI2F_RYI/CSI2F_RYO
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Chapter 2

Pin Function

Table 2-2 Port Functions (6/6)

Pin Name Pin No. 110 Description Alternate-Function Pin

P11_0 K1 1/0 Port 11 S_A1/TA1_I0/TA1_OO/TE1_TIO

P11_1 K4 16-bit /O port S_A2/TA1_I1/TA1_O1

P11_2 L2 S_A3/TA1_I2/TA1_O2/TE1_TH

P11_3 L1 S_A4/TA1_I3/TA1_O3

P11_4 L5 S_A5/TA1_I4/TA1_O4/TE1_Al

P11_5 L4 S_A6/TA1_I5/TA1_0O5

P11_6 M2 S_A7/TA1_l6/TA1_O6/TE1_BI

P11_7 M1 S_A8/TA1_I7/TA1_O7

P11_8 N2 S_A9/TA1_I8/TA1_O8/TE1_ZI

P11_9 N1 S_A10/TA1_I9/TA1_O9

P11_10 P2 S_A11/TA1_I10/TA1_O10/CSIHF_CS0

P11_11 P1 S_A12/TA1_I11/TA1_O11/CSIHF_CSH1

P11_12 M4 S_A13/TA1_I12/TA1_O12/CSHF_CS2

P11_13 M5 S_A14/TA1_I13/TA1_O13/CSI1F_CS3

P11_14 R2 S_A15/TA1_I14/TA1_O14/CSIHF_CS4

P11_15 R1 S_A16/TA1_I15/TA1_O15/CSIHF_CS5

P12_0 T2 I/0 Port 12 S_A17/INTPO/CSI1F_CS6/ADCNV0

P12_1 N4 10-bit /O port S_A18/INTP1/CSHF_CS7/ADCNVA

P12_2 N5 S_A19/INTP2/ADCNV2/CSI0_SSI

P12_3 T1 S_A20/INTP3/CSIO_RYI/CSIO_RYO

P12_4 U2 S_A21/INTP4/SO0

P12_5 U1 S_A22/INTP5/SI0/RXDO

P12_6 Vi S_A23/INTP6/SCKO/TXDO/ADTRG11

P12_7 P4 S_A24/INTP7/SO2F

P12_8 P5 S_A25/INTP8/SI2F/RXD2F/SDA2

P12_9 V2 S_A26/INTP9/SCK2F/TXD2F/SCL2/
ADTRG21

P13_0 AB3 I/0 Port 13 S_DMARQO/ADTRGO1/UCLK/CSI5_SSI

P13_1 W4 8-bit /0 port S_CS3/S_DMAAKO/ADTRGOO/INTPO/
CSI5_RYI/CSI5_RYO

P13_2 AB4 S_DMARQ1/SO1F/INTP1/PPON

P13_3 AA3 S_DMAAK1/SO5/INTP2/0OCI

P13_4 AB2 CANOTXD/SCK1F/TXD1F/SCL1/INTP3

P13_5 AA2 CANORXD/SI1F/RXD1F/SDAT

P13_6 AA1 CAN1TXD/SCK5/TXD5/SCL5/INTP4

P13_7 Y2 CAN1RXD/SI5/RXD5/SDA5

P14_0 V5 Input | Port 14 ANIO6

P14_1 W5 6-bit I/O port ANIO7

P14_2 AA5 ANI08

P14_3 AB5 ANIO9

P14_4 V6 ANI10

P14_5 w6 ANI11
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Chapter 2

Pin Function

Table 2-3 External Bus Interface Pins (1/6)

Pin Name Pin No. /0 Description Alternate-Function Pin
P_DO P19 /10 Primary memory controller PO_O/TAO_IO/TAO_OO/TEOQ_TIO
P_D1 P18 ézliﬁhgllta bus for external PO_1/TAO_I1/TA0_O1
P_D2 R22 memory PO_2/TA0_I2/TAO_O2/TEO_TH
P_D3 R21 PO_3/TA0_I3/TAO_O3
P_D4 R19 PO_4/TAO_I4/TAO_O4/TEO_AI
P_D5 R18 PO_5/TAO_I5/TAO_O5
P_D6 T22 PO_6/TAO_I6/TAO_O6/TEO_BI
P_D7 T21 PO_7/TAO_I7/TA0_O7
P_D8 T19 PO_8/TAO_I8/TAO0_OS8/TEO_ZI
P_D9 T18 PO_9/TA0_I9/TA0_O9
P_D10 u22 PO_10/TAO_I10/TA0_O10
P_D11 u21 PO_11/TA0_I11/TA0_O11
P_D12 u19 PO_12/TA0_I12/TA0_O12
P_D13 V22 PO_13/TAO_I13/TA0_O13
P_D14 V21 PO_14/TAQ_I14/TA0_O14
P_D15 w22 PO_15/TAQ_I15/TA0_O15
P_D16 w21 P1_0/TA2_I0/TA2_O0/ADCNVO
P_D17 Y22 P1_1/TA2_I1/TA2_O1/ADCNVA1
P_D18 Y21 P1_2/TA2_I12/TA2_02/ADCNV2
P_D19 AA22 P1_3/TA2_I3/TA2_O3/ES00
P_D20 AA21 P1_4/TA2_14/TA2_0O4/ESO1
P_D21 AB21 P1_5/TA2_I5/TA2_O5/ESO2
P_D22 W19 P1_6/TA2_I6/TA2_O6/ESO3
P_D23 AA20 P1_7/TA2_I7/TA2_O7
P_D24 AB20 P1_8/TA2_I8/TA2_08
P_D25 AA19 P1_9/TA2_I9/TA2_09
P_D26 AB19 P1_10/TA2_I10/TA2_0O10
P_D27 AA18 P1_11/TA2_I111/TA2_O11
P_D28 AB18 P1_12/TA2_I12/TA2_0O12
P_D29 W17 P1_13/TA2_I13/TA2_0O13
P_D30 AA17 P1_14/TA2_114/TA2_0O14
P_D31 AB17 P1_15/TA2_I15/TA2_0O15
P_LLBE P21 Output | Byte enable signal output for P2_1/P_LLWR/INTP13/TJ_I0/TJ_OO0
external data bus (DO to D7) of
PMEMC

P_LUBE P22 Output | Byte enable signal output of P2_2/P_LUWR/INTP14/TJ_I1/TJ_O1
external data bus (D8 to D15) of
PMEMC

P_ULBE N18 Output | Byte enable signal output of P2_3/P_ULWR/INTP15/TJ_I2/TJ_O2
external data bus (D16 to D23)
of PMEMC
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Chapter 2 Pin Function

Table 2-3 External Bus Interface Pins (2/6)

Pin Name Pin No. /0 Description Alternate-Function Pin
P_UUBE N19 Output | Byte enable signal output for P2_4/P_UUWR/INTP16/TJ_I3/TJ_O3
external data bus (D24 to D31)
of PMEMC
P_RD N21 Output | Read strobe signal output of P2_5/INTP17
external data bus of PMEMC
P_BUSCLK | N22 Output | Bus clock output of PMEMC P2_6
P_WR M18 Output | Write strobe signal output for P2_7/P_RW/INTP19
external data bus of PMEMC
P_RW M18 Output | Read/write status signal output | P2_7/P_WR/INTP19
for external data bus of PMEMC
P_LLWR P21 Output | Write strobe signal output of P2_1/P_LLBE/INTP13/TJ_I0/TJ_OO0
external data bus (DO to D7) of
PMEMC
P_LUWR P22 Output | Write strobe signal output of P2_2/P_LUBE/INTP14/TJ_I1/TJ_O1
external data bus (D8 to 15) of
PMEMC
P_ULWR N18 Output | Write strobe signal output for P2_3/P_ULBE/INTP15/TJ_I2/TJ_O2
external data bus (D16 to D23)
of PMEMC
P_UUWR N19 Output | Write strobe signal output for P2_4/P_UUBE/INTP16/TJ_I3/TJ_O3
external data bus (D24 to D31)
of PMEMC
P_LLDQM A21 Output | I/O mask signal output for P5_0/ETH_CRS/TA3_I0/TA3_O0/
SDRAM (DO to D7) of PMEMC | INTP20/CSIOF_RYI/CSIOF_RYO
P_LUDQM B20 Output | I/0 mask signal output for P5_1/ETH_COL/TA3_I1/TA3_O1/
SDRAM (D8 to D15) of PMEMC | INTP21/CSIOF_SSI
P_ULDQM A20 Output | I/0 mask signal output for P5_2/ETH_TXDS3/TA3_I2/TA3_02/
SDRAM (D16 to D23) of INTP22/CSIOF_CS0
PMEMC
P_UUDQM | B19 Output | I/0O mask signal output for P5_3/ETH_TXD2/TA3_I3/TA3_O3/
SDRAM (D24 to D31) of INTP23/CSIOF_CS1
PMEMC
P_REFRQ A19 Output | Refresh request of PMEMC P5_4/ETH_TXD1/TA3_l4/TA3_0O4/
INTP24/CSIOF_CS2
P_SDRAS B18 Output | Row address strobe signal P5_5/ETH_TXDO/TA3_I5/TA3_O5/
output for SDRAM of PMEMC INTP25/CSIOF_CS3
P_SDCAS A18 Output | Column address strobe signal P5_6/ETH_TXEN/TA3_I6/TA3_06/
output for SDRAM of PMEMC INTP26/CSIOF_CS4
P_SDCKE D17 Output | SDRAM clock enable output P5_8/ETH_TXER/TA3_I8/TA3_08/
signal of PMEMC CSIOF_CS6
P_BUSRQ A16 Output | CPU bus request report output of | P5_10/ETH_RXCLK/TA3_I10/TA3_O10
PMEMC
P_SDWE D16 Output | Data write enable output for P5_11/ETH_RXDV/TA3_I11/TA3_O11
SDRAM of PMEMC
P_BCYST B15 Output | Bus cycle start for SDRAM of P5_12/ETH_RXDO/TA3_I12/TA3_0O12
D21 PMEMC P4_8/P_CS1/INTP20
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Chapter 2

Pin Function

Table 2-3 External Bus Interface Pins (3/6)

Pin Name Pin No. /0 Description Alternate-Function Pin
P_AO M19 Output | Primary memory controller P3_0/TA1_IO/TA1_OO/TE1_TIO/INTP18
(PMEMC)
P_AT Ma1 26-bit address bus for external P3_1/TA1_I1/TA1_O1
P_A2 L19 memory P3_2/TA1_I2/TA1_O2/TE1_TH
P_A3 L18 P3_3/TA1_I3/TA1_O3
P_A4 K18 P3_4/TA1_I4/TA1_O4/TE1_Al
P_A5 L21 P3_5/TA1_I5/TA1_O5
P_A6 L22 P3_6/TA1_I6/TA1_O6/CSI3F_CS0/
TE1_BI
P_A7 K19 P3_7/TA1_I7/TA1_O7/CSI3F_CS1
P_A8 K21 P3_8/TA1_I8/TA1_O8/CSI3F_CS2/
TE1_ZI
P_A9 K22 P3_9/TA1_I9/TA1_O9/CSI3F_CS3
P_A10 J19 P3_10/TA1_I10/TA1_O10/CSI3F_CS4
P_A11 J21 P3_11/TA1_I11/TA1_O11/CSI3F_CS5
P_A12 J22 P3_12/TA1_I12/TA1_O12/CSI3F_CS6
P_A13 H19 P3_13/TA1_I13/TA1_O13/CSI3F_CS7
P_A14 H21 P3_14/TA1_I14/TA1_O14/CSI3_RYI/
CSI3_RYO
P_A15 H22 P3_15/TA1_I15/TA1_O15/CSI3_SSI
P_A16 G19 P4_0/INTP5/CSI3F_RYI/CSI3F_RYO
P_A17 G21 P4_1/INTP6/CSI3F_SSI
P_A18 G22 P4_2/INTP7/SO3
P_A19 F19 P4_3/INTP8/DMAAK4/SO3F
P_A20 F21 P4_4/INTP9/DMATC4/SI3/RXD3
P_A21 F22 P4_5/INTP10/DMATC3/SCK3/TXD3/
ADTRG10
P_A22 E21 P4_6/INTP11/DMAAKS3/SI3F/RXD3F/
SDA3
P_A23 E22 P4_7/INTP12/SCK3F/TXD3F/SCL3/
ADTRG20
P_A24 B14 P6_0/ETH_MDC/DMATCO/TJ_I2/TJ_0O2
P_A25 A15 P6_1/ETH_MDIO/DMATC1/TJ_I3/
TJ_0O3
P_CS1 D21 Output | Chip select signal output for P4_8/P_BCYST/INTP20
P Cs2 D22 external memory of PMEMC  I'54"q/|NTP21/DMAAKS
P_CS3 C21 P4_10/INTP22/DMATC5
P_CS4 D18 P5_9/ETH_RXER/TA3_I9/TA3_09/
CSIOF_CS7
P_WAIT Cc22 Input External wait request input of P4_11/SCKOF/TXDOF/SCLO
PMEMC
P_HLDAK B21 Output | Bus hold acknowledge output of | P4_12/INTP23/DMAAK2/SO0F
PMEMC
P_HLDRQ B22 Input Bus hold request input of P4_13/DMATC2/SI0OF/RXDOF/SDAO

PMEMC
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Pin Function

Table 2-3 External Bus Interface Pins (4/6)

Pin Name Pin No. /0 Description Alternate-Function Pin

S_DO c2 I/0 Secondary memory controller P7_0/TA2_I0/TA2_0O0

S_D1 A2 g,\gllztl\cﬂigt)a bus for external P7_1/TA2_11/TA2_O1

S_D2 B2 memory P7_2/TA2_I2/TA2_02

S_D3 A3 P7_3/TA2_I3/TA2_03

S_D4 B3 P7_4/TA2_l4/TA2_0O4

S_D5 A4 P7_5/TA2_I5/TA2_0O5

S_Dé6 B4 P7_6/TA2_I6/TA2_06

S_D7 A5 P7_7/TA2_I7/TA2_O7

S_D8 B5 P7_8/TA2_I8/TA2_0O8

S_D9 A6 P7_9/TA2_19/TA2_09

S_D10 B6 P7_10/TA2_I10/TA2_0O10

S_D11 D5 P7_11/TA2_I11/TA2_O11

S_D12 A7 P7_12/TA2_I12/TA2_0O12

S_D13 D6 P7_13/TA2_I13/TA2_013

S_D14 A8 P7_14/TA2_I14/TA2_O14

S_Di5 E5 P7_15/TA2_I15/TA2_0O15

S_D16 D7 P8_0/TAO_IO/TAO_OO/TE_TIO

S_D17 D8 P8_1/TAO_I1/TA0_O1

S_D18 A9 P8_2/TAO_I2/TAO_O2/TEO_TH

S_D19 B9 P8_3/TAO_I3/TA0_O3

S_D20 D9 P8_4/TAO_I4/TA0_O4/TEO_AI

S_D21 E9 P8_5/TAO_I5/TA0_O5

S_D22 A10 P8_6/TAO_I6/TA0_O6/TEO_BI

S_D23 B10 P8_7/TAO_I7/TA0_O7

S_D24 D10 P8_8/TAO_I8/TAO_O8/TE0_ZI

S_D25 E10 P8_9/TAO_I9/TA0_O9

S_D26 B11 P8_10/TAO_I10/TAO_O10

S_D27 D11 P8_11/TA0_I11/TA0_O11

S_D28 E11 P8_12/TA0_I12/TA0_O12

S_D29 D12 P8_13/TA0_I13/TA0_O13

S_D30 E12 P8_14/TA0_I14/TA0_O14

S_D31 E13 P8_15/TA0_I15/TA0_O15

S_SDCKE D4 Output | SDRAM clock enable output P9_0/TA3_I0/TA3_OO0/INTP10/
signal of SMEMC CSI2F_CS0

S_BUSCLK |C1 Output | Bus clock output of SMEMC P9_1/CSI2F_CS1

S_SDCAS | E4 Output | Column address strobe signal P9_2/TA3_I1/TA3_O1/CSI2F_CS2
output for SDRAM of SMEMC

S_SDRAS | D2 Output | Row address strobe signal P9_3/TA3_I2/TA3_02/CSI2F_CS3
output for SDRAM

S_LLDQM D1 Output | I/O mask signal output for P9_4/TA3_I3/TA3_OS3/CSI2F_CS4
SDRAM (DO to D7) of SMEMC

S_LuUDQM E2 Output | I/0 mask signal output for P9O_5/TA3_14/TA3_04/CSI2F_CS5

SDRAM (D8 to D15) of SMEMC
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Pin Function

Table 2-3 External Bus Interface Pins (5/6)
Pin Name Pin No. /0 Description Alternate-Function Pin
S_uLDQM F4 Output | I/0 mask signal output for P9_6/S_DMATC2/ESO0/CSI2F_CS6
SDRAM (D16 to D23) of
SMEMC
S_uUubQM | E1 Output | I/0O mask signal output for P9_7/S_DMATCS3/ESO1/CSI2F_CS7
SDRAM (DO to D7) of SMEMC
S_LLWR F2 Output | Write strobe signal output for P9_8/S_DMAAK2/CSIl4_RYI1/CSI4_RYO
external data bus (DO to D7) of
SMEMC
S_LUWR F1 Output | Write strobe signal output for P9_9/S_DMARQ2/S_DMATC0/SO4
external data bus (D8 to 15) of
SMEMC
S_ULWR G4 Output | Write strobe signal output for P9_10/S_DMAAKS/SI4/RXD4/SDA4/
external data bus (D16 to D23) ESO2
of SMEMC
S_UUWR G2 Output | Write strobe signal output for P9_11/S_DMARQ3/SCK4/TXD4/SCL4/
external data bus (D24 to D31) | ESO3
of SMEMC
S_RD G1 Output | Read strobe signal output for P9_12/TA3_I5/TA3_O5/INTP11
external data bus of SMEMC
S_WR H2 Output | Write strobe signal output for P9_13/TA3_I6/TA3_O6/INTP12/
external data bus of SMEMC CSI1_SSI
S_LLBE H1 Output | Byte enable signal output for P9_14/TA3_I7/TA3_O7/INTP13/
external data bus (DO to D7) of | CSI1_RYI/CSI1_RYO
SMEMC
S_LUBE H4 Output | Byte enable signal output for P9_15/INTP14/SO1
external data bus (D8 to D15) of
SMEMC
S_ULBE J2 Output | Byte enable signal output for P10_0/INTP15/SI1/RXD1/S_DMATCO
external data bus (D16 to D23)
of SMEMC
S_UUBE J4 Output | Byte enable signal output for P10_1/INTP16/SCK1/TXD1/S_DMATC1
external data bus (D24 to D31)
of SMEMC
S_SDWE J1 Output | Write enable signal output for P10_2/TA3_I8/TA3_O8/INTP17/
SDRAM of SMEMC CSI2F_SSI
S_BCYST |K2 Output | Strobe signal output indicating | P10_3/TA3_I9/TA3_O9/INTP18/
bus cycle start of SMEMC S_DMATC1/CSl4_SSI
S_CSo Wi1 Output | Chip select signal output for P10_4/TA3_I10/TA3_O10/INTP19/
external memory of SMEMC CSI2_SSI
S_CSi1 w2 P10_5/TA3_I11/TA3_O11/INTP24/
CSI2_RYI/CSI2_RYO
S_CS2 Y1 P10_6/TA3_I12/TA3_O12/INTP25/
CSHF_SSI
S_CS3 R4 P10_7/S_SDCS/INTP26/CSI1F_RYIl/
CSIHF_RYO
W4 P13_1/S_DMAAKO/ADTRGOO/INTPO/
CSI5_RYI/CSI5_RYO
S_WAIT V4 Input External wait request input of P10_8/SI2/RXD2
SMEMC
S_HLDAK us Output | Bus hold acknowledge output of | P10_9/TA3_I13/TA3_O13/SO2/INTP27
SMEMC
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Table 2-3 External Bus Interface Pins (6/6)
Pin Name Pin No. /0 Description Alternate-Function Pin

S_HLDRQ |U4 Input | Bus hold request input of P10_10/TA3_I14/TA3_O14/SCK2/TXD2
SMEMC

S_REFRQ |T4 Output | Refresh request signal output for | P10_11/TA3_I15/TA3_O15/CSI2F_RYl/
SDRAM of SMEMC CSI2F_RYO

S_SDCS R4 Output | Chip select signal output for P10_7/S_CS3/INTP26/CSI1F_RYI/
external SDRAM of SMEMC CSHHF_RYO

S_A1 K1 Output | 26-bit address bus for external P11_0/TA1_I0/TA1_OO/TE1_TIO

S_A2 K4 memory of SMEMC P11_1/TA1_[1/TA1_O1

S_A3 L2 P11_2/TA1_I2/TA1_O2/TE1_TH

S_A4 L1 P11_3/TA1_I3/TA1_O3

S_A5 L5 P11_4/TA1_I4/TA1_O4/TE1_Al

S_A6 L4 P11_5/TA1_I5/TA1_O5

S_A7 M2 P11_6/TA1_I6/TA1_O6/TE1_BI

S_A8 M1 P11_7/TA1_I7/TA1_O7

S_A9 N2 P11_8/TA1_I8/TA1_O8/TE1_ZI

S_A10 N1 P11_9/TA1_I9/TA1_QO9

S_A11 P2 P11_10/TA1_I10/TA1_O10/CSIHF_CSO0

S_A12 P1 P11_11/TA1_I11/TA1_O11/CSIHF_CS1

S_A13 M4 P11_12/TA1_112/TA1_O12/CSI1F_CS2

S_A14 M5 P11_13/TA1_I13/TA1_O13/CSI1F_CS3

S_A15 R2 P11_14/TA1_I14/TA1_O14/CSI1F_CS4

S_A16 R1 P11_15/TA1_I15/TA1_O15/CSI1F_CS5

S_A17 T2 P12_0/INTPO/CSI1F_CS6/ADCNV0

S_A18 N4 P12_1/INTP1/CSI1F_CS7/ADCNVA1

S_A19 N5 P12_2/INTP2/ADCNV2/CSI0_SSI

S_A20 T1 P12_3/INTP3/CSIO_RYI/CSIO_RYO

S_A21 u2 P12_4/INTP4/SO0

S_A22 U1 P12_5/INTP5/SI0/RXD0

S_A23 Vi1 P12_6/INTP6/SCKO/TXDO/ADTRG11

S_A24 P4 P12_7/INTP7/SO2F

S_A25 P5 P12_8/INTP8/SI2F/RXD2F/SDA2

S_A26 V2 P12_9/INTP9/SCK2F/TXD2F/SCL2/

ADTRG21
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Table 2-4 Peripheral Function Pins (1/19)
Pin Name Pin No. 110 Description Alternate-Function Pin
ADCNVO w21 Output |Status output for A/D converter  |P1_0/P_D16/TA2_I0/TA2_O0
T2 Output P12_0/S_A17/INTPO/CSI1F_CS6
ADCNVA1 Y22 Output P1_1/P_D17/TA2_I1/TA2_OA1
N4 Output P12_1/S_A18/INTP1/CSIHF_CS7/
ADCNV1
ADCNV2 Y21 Output P1_2/P_D18/TA2_I2/TA2_02
N5 Output P12_2/S_A19/INTP2/CSI0_SSI
ADTRGO00 w4 Input A/D converter external trigger P13_1/S_CS3/S_DMAAKO/INTPO/
input CSI5_RYI/CSI5_RYO
ADTRGO1 AB3 Input P13_0/S_DMARQO/UCLK/CSI5_SSI
ADTRG10 F22 Input P4_5/P_A21/INTP10/DMATC3/SCK3/
TXD3/
ADTRG11 V1 Input P12_6/S_A24/INTP7/SO2F
ADTRG20 E22 Input P4_7/P_A23/INTP12/SCK3F/TXD3F/
SCL3
ADTRG21 V2 Input P12_9/S_A26/INTP9/SCK2F/TXD2F/
SCL2
ANIOO V8 Input Analog input to A/D converter -
ANIO1 ws Input -
ANIO2 AA8 Input -
ANIO3 AB8 Input -
ANIO4 V7 Input -
ANIO5 W7 Input -
ANIO06 V5 Input P14_0
ANIO7 W5 Input P14_1
ANIO8 AA5 Input P14_2
ANIO9 AB5 Input P14_3
ANI10 V6 Input P14_4
ANI11 We Input P14_5
AVpp AB7 - Positive power supply for A/D -
converter (3.3 or 5.0 V)
AVREEM AA6 Input Reference voltage inputto A/D |-
AVRerp AA7 Input converter ~
AVgg AB6 - Ground potential for A/D -
converter
CANORXD AA2 Input CANO receive data input P13_5/SI1F/RXD1F/SDA1
CAN1RXD Y2 Input CAN1 receive data input P13_7/SI5/RXD5/SDA5
CANOTXD AB2 Output |CANO transmit data output P13_4/SCK1F/TXD1F/SCL1/INTP3
CAN1TXD AA1 Output |CANT1 transmit data output P13_6/SCK5/TXD5/SCL5/INTP4
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Table 2-4 Peripheral Function Pins (2/19)

Pin Name Pin No. /0 Description Alternate-Function Pin
CSIOF_CS0 |A20 Output [CSIO (FIFO) chip select signal P5_2/ETH_TXD3/TA3_I2/TA3_0O2/
output INTP22/P_ULDQM

CSIOF_CS1 |B19 P5_3/ETH_TXD2/TA3_I3/TA3_O3/
INTP23/P_UUDQM

CSIOF_CS2 |A19 P5_4/ETH_TXD1/TA3_l4/TA3_O4/
INTP24/P_REFRQ

CSIOF_CS3 |B18 P5_5/ETH_TXDO/TA3_I5/TA3_O5/
INTP25/P_SDRAS

CSIOF_CS4 |A18 P5_6/ETH_TXEN/TA3_I6/TA3_O6/
INTP26/P_SDCAS

CSIOF_CS5 |A17 P5_7/ETH_TXCLK/TA3_I7/TA3_O7/
INTP27

CSIOF_CS6 |D17 P5_8/ETH_TXER/TA3_I8/TA3_0O8/
P_SDCKE

CSIOF_CS7 |D18 P5_9/ETH_RXER/TA3_I9/TA3_0O9/
P_CS4

CSIHF_CS0 |A20 Output |CSI1 (FIFO) chip select signal P11_10/S_A11/TA1_I10/TA1_O10

CSIHF_CS1 |B19 output P11_11/S_A12/TAT_[11/TA1_O11

CSIHF_CS2 |M4

CSHHF_CS3 |M5

P11_12/S_A13/TA1_I12/TA1_O12

P11_13/S_A14/TA1_I13/TA1_0O13

CSIF_CS4 |A18 P11_14/S_A15/TAT_[14/TA1_O14
CSIHF_CS5 |A17 P11_15/S_A16/TA1_I15/TA1_0O15
CSIF_CS6 |D17 P12_0/S_A17/INTPO/ADCNVO
CSIF_CS7 |D18 P12_1/S_A18/INTP1/ADCNV1
CSI2F_CSO |D4 Output |CSI2 (FIFO) chip select signal | P9_0/S_SDCKE/TA3_I0/TA3_OO/INTP10
CSI2F_CS1 |C1 output P9_1/S_BUSCLK

CSI2F_CS2 |E4

CSI2F_CS3 |D2

CSI2F_CS4 |D1

CSI2F_CS5 |E2

CSI2F_CS6 |F4

P9_2/S_SDCAS/TA3_I1/TA3_O1

P9_3/S_SDRAS/TA3_I2/TA3_O2

P9_4/S_LLDQM/TA3_I3/TA3_O3

P9_5/S_LUDQM/TA3_I4/TA3_O4

P9_6/S_ULDQM/S_DMATC2/ESO0

CSI2F_CS7 |Ef1 P9_7/S_UUDQM/S_DMATC3/ESOT
CSI3F_CS0 |[L22 Output |[CSI3 (FIFO) chip select signal  |P3_6/P_A6/TA1_I6/TA1_O6/TE1_BI
CSI3F_CS1 |K19 output P3_7/P_A7/TA1_I7/TA1_O7
CSI3F_CS2 |K21 P3_8/P_A8/TA1_I8/TA1_O8/TE1_ZI
CSI3F_CS3 |K22 P3_9/P_A9/TA1_I9/TA1_0O9
CSI3F_CS4 [J19 P3_10/P_A10/TA1_I10/TA1_O10
CSI3F_CS5 |J21 P3_11/P_A11/TA1_I11/TA1_O11
CSI3F_CS6 |J22 P3_12/P_A12/TA1_l12/TA1_O12
CSI3F_CS7 [H19 P3_13/P_A13/TA1_I13/TA1_0O13
CSIOF_RYI |A21 Input  |CSIHO ready/busy input P5_0/ETH_CRS/TA3_I0/TA3_O0/INTP20/
P_LLDQM/CSIOF_RYO
CSIHF_RYl (R4 Input CSIH1 ready/busy input P10_7/S_CS3/S_SDCS/INTP26/
CSI1F_RYO
CSI2F_RYI |T4 Input  |CSIH2 ready/busy input P10_11/S_REFRQ/TA3_I15/TA3_O15/
RYOH2
CSI3F_RYl |G19 Input  |CSIH3 ready/busy input P4_0/P_A16/INTP5/CSI3F_RYO
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Table 2-4 Peripheral Function Pins (3/19)
Pin Name Pin No. /0 Description Alternate-Function Pin
CSIO_RYI T1 Input CSIGO ready/busy input P12_3/S_A20/INTP3/CSI0O_RYO
CSI1_RYI H1 Input CSIG1 ready/busy input P9_14/S_LLBE/TA3_I7/TA3_O7/INTP13/
CSI1_RYO

CSI2_RYI W2 Input CSIG2 ready/busy input P10_5/S_CS1/TA3_I11/TA3_O11/
INTP24/CSI2_RYO

CSI3_RYI H21 Input CSIG3 ready/busy input P3_14/P_A14/TA1_I14/TA1_0O14/
CSI3_RYO

CSl4_RYI F2 Input CSIG4 ready/busy input P9_8/S_LLWR/S_DMAAK2/CSI4_RYO

CSI5_RYI W4 Input CSIG5 ready/busy input P13_1/S_CS3/S_DMAAKO/ADTRGO00/
INTPO/CSI5_RYO

CSIOF_RYO |A21 Output |CSIHO ready/busy output P5_0/ETH_CRS/TA3_I0/TA3_O0/INTP20/
P_LLDQM/CSIOF_RYI

CSIHF_RYO |R4 Output |CSIH1 ready/busy output P10_7/S_CS3/S_SDCS/INTP26/
CSHF_RYI

CSI2F_RYO (T4 Output |CSIH2 ready/busy output P10_11/S_REFRQ/TA3_I15/TA3_O15/
RYIH2

CSI3F_RYO |G19 Output |CSIH3 ready/busy output P4_0/P_A16/INTP5/CSI3F_RYI

CSI0_RYO |TH Output |CSIGO ready/busy output P12_3/S_A20/INTP3/CSI0O_RYI

CSIH_RYO HA Output |CSIG1 ready/busy output P9_14/S_LLBE/TA3_I7/TA3_O7/INTP13/
CSI1_RYI

CSI2_RYO |W2 Output |CSIG2 ready/busy output P10_5/S_CS1/TA3_I11/TA3_O11/
INTP24/CSI2_RYI

CSI3_RYO H21 Output |CSIG3 ready/busy output P3_14/P_A14/TA1_I14/TA1_0O14/
CSI3_RYI

CSl4_RYO F2 Output |CSIG4 ready/busy output P9_8/S_LLWR/S_DMAAK2/CSI4_RYI

CSI5_RYO |W4 Output |CSIGS5 ready/busy output P13_1/S_CS3/S_DMAAKO/ADTRGO0/
INTPO/CSI5_RYI

CSIOF_SSI  |A21 Input CSIHO slave select input P5_1/ETH_COL/TA3_I1/TA3_O1/INTP21/
P_LUDQM/CSIOF_RYI/CSIOF_RYO

CSIHF_SSI  |Y1 CSIH1 slave select input P10_6/S_CS2/TA3_I12/TA3_O12/INTP25

CSI2F_SSI  |J1 CSIH2 slave select input P10_2/S_SDWE/TA3_I8/TA3_O8/INTP17

CSI3F_SSI  |G22 CSIHS slave select input P4_1/P_A17/INTP6

CSI0_SSI N5 CSIGO slave select input P12_2/S_A19/INTP2/ADCNV2

CSI1_SSI H2 CSIG1 slave select input P9_13/S_WR/TA3_I6/TA3_O6/INTP12/

CSI2_SSI W1 CSIG2 slave select input P10_4/S_CSO0/TA3_I10/TA3_O10/INTP19

CSI3_SSI H22 CSIGS slave select input P3_15/P_A15/TA1_I15/TA1_O15

CSl4_SSI K2 CSIG4 slave select input P10_3/S_BCYST/TA3_I9/TA3_09/
INTP18/S_DMATC1/

CSlI5_SSI AB3 CSIG5 slave select input P13_0/S_DMARQO/ADTRGO1/UCLK

DMAAKO E14 Output |DMAO acknowledge signal output |P5_14/ETH_RXD2/TA3_I14/TA3_O14/
TJ_l0/TJ_OO0

DMAAKA1 D14 Output |DMAT1 acknowledge signal output |P5_15/ETH_RXDS3/TA3_I15/TA3_0O15/
TJ_11/TJ_Of

DMAAK2 B21 Output |DMA2 acknowledge signal output |P4_12/P_HLDAK/INTP23/SOO0F

DMAAK3 E21 Output |DMA3 acknowledge signal output |P4_6/P_A22/INTP11/SI3F/RXD3F/SDA3

DMAAK4 F19 Output |DMA4 acknowledge signal output |P4_3/P_A19/INTP8/SO3F

DMAAK5 D22 Output |DMAS5 acknowledge signal output |P4_9/P_CS2/INTP21

DMATCO B14 Output |DMAO transfer completion signal |P6_0/ETH_MDC/TJ_I2/TJ_O2/P_A24

output
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Chapter 2 Pin Function
Table 2-4 Peripheral Function Pins (4/19)
Pin Name Pin No. /0 Description Alternate-Function Pin
DMATCH1 A15 Output |DMA1 transfer completion signal |P6_1/ETH_MDIO/TJ_I3/TJ_O3/P_A25
output
DMATC2 B22 Output |DMA2 transfer completion signal |P4_13/P_HLDRQ/SIOF/RXDOF/SDAO
output
DMATCS3 F22 Output |DMABS transfer completion signal |P4_5/P_A21/INTP10/SCK3/TXD3/
output ADTRG10
DMATCA4 F21 Output |DMAA4 transfer completion signal |P4_4/P_A20/INTP9/SI3/RXD3
output
DMATC5 C21 Output |DMAS5 transfer completion signal |P4_10/P_CS3/INTP22
output
ESOO0 AA22 Input Hi-Z control request for motor P1_3/P_D19/TA2_I3/TA2_0O3
F4 control function P9_6/S_ULDQM/S_DMATCZ2/
CSI2F_CS6
ESO1 AA21 P1_4/P_D20/TA2_l4/TA2_0O4
E1 P9_7/S_UUDQM/S_DMATC3/
CSIOF_CS7
ESO2 AB21 P1_5/P_D21/TA2_I5/TA2_0O5
G4 P9_10/S_ULWR/S_DMAAKS/SI4/RXD4/
SDA4
ESO3 W19 P1_6/P_D22/TA2_I6/TA2_0O6
G2 P9_11/S_UUWR/S_DMARQS3/SCK4/
TXD4/SCL4
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Pin Function

Table 2-4 Peripheral Function Pins (5/19)

Pin Name Pin No. /0 Description Alternate-Function Pin

ETH_COL B20 Input Ethernet connection pins P5_1/TA3_I1/TA3_O1/INTP21/
CSIOoF_SSI

ETH_MDC |B14 Output P6_0/DMATCO/TJ_I2/TJ_O2/P_A24

ETH_MDIO |A15 I/0 P6_1/DMATC1/TJ_I3/TJ_O3/P_A25

ETH_RXCLK |A16 Input P5_10/TA3_I10/TA3_O10/P_BUSRQ

ETH_RXDO |B15 Input P5_12/TA3_I12/TA3_O12/P_BCYST

ETH_RXD1 |D15 Input P5_13/TA3_I13/TA3_O13

ETH_RXD2 |E14 Input P5_14/TA3_I14/TA3_O14/DMAAKO/
TJ_l0/TJ_OO0

ETH_RXD3 |D14 Input P5_15/TA3_I15/TA3_O15/DMAAK1/
TJ_11/TJ_OA

ETH_RXDV |D16 Input P5_11/TA3_I11/TA3_O11/P_SDWE

ETH_TXCLK |A17 Input P5_7/TA3_I7/TA3_O7/INTP27/
CSIOF_CS5

ETH_TXDO |B18 Output P5_5/TA3_I5/TA3_O5/INTP25/
CSIOF_CS3/P_SDRAS

ETH_TXD1 |A19 Output P5_4/TA3_I4/TA3_O4/INTP24/
CSIOF_CS2/P_REFRQ

ETH_TXD2 |B19 Output P5_3/TA3_I3/TA3_OS3/INTP23/
CSIOF_CS1/P_UuDQM

ETH_TXD3 |A20 Output P5_2/TA3_I2/TA3_O2/INTP22/
CSI0OF_CS0/P_ULDQM

ETH_TXEN |A18 Output P5_6/TA3_I6/TA3_O6/INTP26/
CSIOF_CS4/P_SDCAS

ETH_CRS A21 Input P5_0/TA3_I0/TA3_OO0/INTP20/P_LLDQM/
CSIOF_RYI/CSIOF_RYO

ETH_RXER |D18 Input P5_9/TA3_I9/TA3_O9/CSIOF_CS7/
P_CS4

ETH_TXER |D17 Output P5_8/TA3_I8/TA3_0O8/CSIOF_CS6/

P_SDCKE
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Chapter 2 Pin Function
Table 2-4 Peripheral Function Pins (6/19)
Pin Name Pin No. /0 Description Alternate-Function Pin
INTPO T2 Input External maskable interrupt P12_0/S_A17/CSI1F_CS6/ADCNVO
w4 request input P13_1/S_CS3/S_DMAAKO/ADTRGOO/
CSI5_RYI/CSI5_RYO
INTP1 N4 P12_1/S_A18/CSI1F_CS7/ADCNV1
AB4 P13_2/S_DMARQ1/SO1F/PPON
INTP2 N5 P12_2/S_A19/ADCNV2/CSI0_SSI
AA3 P13_3/S_DMAAK1/SO5/OCI
INTP3 T P12_3/S_A20/CSI0_RYI/CSI0O_RYO
AB2 P13_4/CANOTXD/SCK1F/TXD1F/SCL1
INTP4 u2 P12_4/S_A21/SO0
AA1 P13_6/CAN1TXD/SCK5/TXD5/SCL5
INTP5 G19 P4_0/P_A16/CSI3F_RYI/CSI3F_RYO
U1 P12_5/S_A22/SI0/RXD0
INTP6 G21 P4_1/P_A17/CSI3F_SSI
V1 P12_6/S_A23/SCKO/TXD0O/ADTRG11
INTP7 G22 P4_2/P_A18/SO3
P4 P12_7/S_A24/SO2F
INTP8 F19 P4_3/P_A19/DMAAK4/SO3F
P5 P12_8/S_A25/SI2F/RXD2F/SDA2
INTP9 F21 P4_4/P_A20/DMATC4/SI3/RXD3
V2 P12_9/S_A26/SCK2F/TXD2F/SCL2/
ADTRG21
INTP10 F22 P4_5/P_A21/DMATC3/SCK3/TXD3/
ADTRG10
D4 P9_0/S_SDCKE/TA3_I0/TA3_O0/
CSI2F_CS0
INTP11 E21 P4_6/P_A22/DMAAK3/SI3F/RXD3F/
SDA3
G1 P9_12/S_RD/TA3_I5/TA3_0O5
INTP12 E22 P4_7/P_A23/SCK3F/TXD3F/SCL3/
ADTRG20
H2 P9_13/S_WR/TA3_I6/TA3_0O6/CSI1_SSI
INTP13 P21 P2_1/P_LLBE/P_LLWR/TJ_I0/TJ_OO0
H1 P9_14/S_LLBE/TA3_I7/TA3_O7/
CSI1_RYI/CSI1_RYO
INTP14 P22 P2_2/P_LUBE/P_LUWR/TJ_I1/TJ_O1
H4 P9_15/S_LUBE/SO1
INTP15 N18 P2_3/P_ULBE/P_ULWR/TJ_I2/TJ_O2
J2 P10_0/S_ULBE/SI1/RXD1/S_DMATCO
INTP16 N19 P2_4/P_UUBE/P_UUWR/TJ_I3/TJ_O3
J4 P10_1/S_UUBE/SCK1/TXD1/S_DMATC1
INTP17 N21 P2_5/P_RD
J1 P10_2/S_SDWE/TA3_I8/TA3_08/
CSI2F_SSI
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Chapter 2

Pin Function

Table 2-4 Peripheral Function Pins (7/19)

Pin Name Pin No. /0 Description Alternate-Function Pin
INTP18 M19 Input External maskable interrupt P3_0/P_AO/TA1_I0/TA1_OO/TE1_TIO
K2 request input P10_3/S_BCYST/TA3_I9/TA3_O9/
S_DMATC1/CSl4_SSI
INTP19 M18 P2_7/P_WR/P_RW
Wi1 P10_4/S_CSO0/TA3_I10/TA3_0O10/
CSI2_SSI
INTP20 D21 P4_8/P_CS1/P_BCYST
A21 P5_0/ETH_CRS/TA3_I0/TA3_O0/
P_LLDQM/CSIOF_RYI/CSIOF_RYO
INTP21 D22 P4_9/P_CS2/DMAAK5
B20 P5_1/ETH_COL/TA3_I1/TA3_O1/
CSIOF_SSI/P_LUDQM
INTP22 c21 P4_10/P_CS3/DMATC5
A20 P5_2/ETH_TXD3/TA3_I2/TA3_02/
CSIOF_CS0/P_ULDQM
INTP23 B21 P4_12/P_HLDAK/DMAAK2/SOO0F
B19 P5_3/ETH_TXD2/TA3_I3/TA3_O3/
CSIOF_CS1/P_UuDQM
INTP24 B19 P5_4/ETH_TXD1/TA3_l4/TA3_O4/
CSIOF_CS2/P_REFRQ
W2 P10_5/S_CS1/TA3_I11/TA3_O11/
CSI2_RYI/CSI2_RYO
INTP25 B18 P5_5/ETH_TXDO/TA3_I5/TA3_O5/
CSIOF_CS3/P_SDRAS
Y1 P10_6/S_CS2/TA3_I12/TA3_0O12/
CSI1F_SSI
INTP26 A18 P5_6/ETH_TXEN/TA3_I6/TA3_O6/
CSIOF_CS4/P_SDCAS
R4 P10_7/S_CS3/S_SDCS/CSI1F_RYl/
CSI1F_RYO
INTP27 Al17 P5_7/ETH_TXCLK/TA3_I7/TA3_O7/
CSIOF_CS5
us P10_9/S_HLDAK/TA3_I13/TA3_013/S02
NMI W16 Input Non-maskable interrupt request |P2_0
input
OClI AA3 Input  |Overcurrent detection input P13_3/S_DMAAK1/SO5/INTP2
PPON AB4 Output |USB power supply output P13_2/S_DMARQ1/SOF1/INTP1
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Chapter 2 Pin Function
Table 2-4 Peripheral Function Pins (8/19)
Pin Name Pin No. /0 Description Alternate-Function Pin
RXDO U1 Input UARTO serial receive data input  [P12_5/S_A22/INTP5/SI0
RXD1 J2 Input UART1 serial receive data input |P10_0/S_ULBE/INTP15/SI1/S_DMATCO
RXD2 V4 Input UART2 serial receive data input  |P10_8/S_WAIT/SI2
RXD3 F21 Input  |UARTS3 serial receive data input |P4_4/P_A20/INTP9/DMATC4/SI3
RXD4 G4 Input UART4 serial receive data input  [P9_10/S_ULWR/S_DMAAK3/SI4/SDA4/ESO2
RXD5 Y2 Input UARTS serial receive data input |P13_7/CAN1RXD/SI5/SDA5
RXDOF B22 Input UARTO (FIFO) serial receive data input |P4_13/P_HLDRQ/DMATC2/SIOF/SDAO
RXD1F AA2 Input UART1 (FIFO) serial receive data input |P13_5/CANORXD/SI1F/SDA1
RXD2F P5 Input UART2 (FIFO) serial receive data input |P12_8/S_A25/INTP8/SI2F/SDA2
RXD3F E21 Input UART3 (FIFO) serial receive data input |P4_6/P_A22/INTP11/DMAAK3/SI3F/SDA3
S_DMAAKO (W4 Output |DMAO acknowledge signal output |P13_1/S_CS3/ADTRGOO/INTPO/
of SMEMC CSI5_RYI/CSI5_RYO
S_DMAAK1 |AA3 Output |DMA1 acknowledge signal output |P13_3/SO5/INTP2/OCI
of SMEMC
S_DMAAK2 |F2 Output |DMA2 acknowledge signal output |P9_8/S_LLWR/CSI4_RYI/CSI4_RYO
of SMEMC
S_DMAAK3 |G4 Output |DMA3 acknowledge signal output |P9_10/S_ULWR/SI4/RXD4/SDA4/ESO2
of SMEMC
S_DMARQO |[AB3 Input DMAO request signal input of P13_0/ADTRGO01/UCLK/CSI5_SSI
SMEMC
S_DMARQ1 |AB4 Input DMAT1 request signal input of P13_2/SO1F/INTP1/PPON
SMEMC
S_DMARQ2 (F1 Input DMA2 request signal input of P9_9/S_LUWR/S_DMATC0/SO4
SMEMC
S_DMARQS3 |G2 Input DMABS request signal input of P9_11/S_UUWR/SCK4/TXD4/SCL4/
SMEMC ESO3
S_DMATCO |F1 Output |DMAO transfer completion signal |P9_9/S_LUWR/S_DMARQ2/SO4
J2 output of SMEMC P10_0/S_ULBE/INTP15/SI1/RXD1
S_DMATC1 (J4 Output |DMAT1 transfer completion signal |P10_1/S_UUBE/INTP16/SCK1/TXD1
K2 output of SMEMC P10_3/S_BCYST/TA3_I9/TA3_09/
INTP18/CSl4_SSI
S_DMATC2 |F4 Output |DMA2 transfer completion signal |P9_6/S_ULDQM/ESOO0/CSI2F_CS6
output of SMEMC
S_DMATC3 |E1 Output |DMABS transfer completion signal |P9_7/S_UUDQM/ESO1/CSI2F_CS7
output of SMEMC
SCKO Vi IO CSIO serial clock 1/0 P12_6/S_A23/INTP6/TXDO/ADTRG11
SCKi1 J4 I/0 CSI1 serial clock I/0 P10_1/S_UUBE/INTP16/TXD1/S_DMATC1
SCK2 u4 I/O CSI2 serial clock 1/0 P10_10/S_HLDRQ/TA3_I14/TA3_014/TXD2
SCK3 F22 I/0 CSI3 serial clock I/0 P4_5/P_A21/INTP10/DMATC3/TXD3/ADTRG10
SCK4 G2 I/O CSl4 serial clock 1/0 P9_11/S_UUWR/S_DMARQ3/TXD4/SCL4/ESO3
SCK5 AA1 I/O CSI5 serial clock I/0 P13_6/CAN1TXD/TXD5/SCL5/INTP4
SCKOF C22 I/O CSIO0 (FIFO) serial clock 1/0 P4_11/P_WAIT/TXDOF/SCLO
SCK1F AB2 I/O CSI1 (FIFO) serial clock 1/0 P13_4/CANOTXD/TXD1F/SCL1/INTP3
SCK2F A I/O CSI2 (FIFO) serial clock I/0 P12_9/S_A26/INTP9/TXD2F/SCL2/ADTRG21
SCK3F E22 I/0 CSI3 (FIFO) serial clock 1/0 P4_7/P_A23/INTP12/TXD3F/SCL3/ADTRG20
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Chapter 2 Pin Function
Table 2-4 Peripheral Function Pins (9/19)
Pin Name Pin No. /0 Description Alternate-Function Pin

SCLO Cc22 I/0 I°CO serial clock I/0O P4_11/P_WAIT/SCKOF/TXDOF

SCLA1 AB2 I/O I°C1 serial clock I/O P13_4/CANOTXD/SCK1F/TXD1F/INTP3

SCL2 V2 I/0 [°C2 serial clock 1/0 P12_9/S_A26/INTP9/SCK2F/TXD2F/
ADTRG21

SCL3 E22 I/O 1°C3 serial clock I/0O P4_7/P_A23/INTP12/SCK3F/TXD3F/
ADTRG20

SCL4 G2 I/O I°C4 serial clock 1/0 P9_11/S_UUWR/S_DMARQS3/SCK4/
TXD4/ESO3

SCL5 AA1 I/0 I°C5 serial clock 1/0 P13_6/CAN1TXD/SCK5/TXD5/INTP4

SDAO B22 I/O [°CO data I/O P4_13/P_HLDRQ/DMATC2/SIOF/RXDOF

SDA1 AA2 I/0 [°C1 data I/O P13_5/CANORXD/SI1F/RXD1F

SDA2 P5 I/O [°C2 data I/O P12_8/S_A25/INTP8/SI2F/RXD2F

SDA3 E21 I/0 [°C3 data 1/0 P4_6/P_A22/INTP11/DMAAK3/SI3F/RXD3F

SDA4 G4 I/O [°C4 data /0O P9_10/S_ULWR/S_DMAAK3/SI4/RXD4/ESO2

SDA5 Y2 I/0 [°C5 data 1/0 P13_7/CAN1RXD/SI5/RXD5

SI0 U1 Input SCIO serial receive data input P12_5/S_A22/INTP5/RXD0

S J2 Input SCI1 serial receive data input P10_0/S_ULBE/INTP15/RXD1/S_DMATCO

SI2 V4 Input SCI2 serial receive data input P10_8/S_WAIT/RXD2

SI3 F21 Input SCI3 serial receive data input P4_4/P_A20/INTP9/DMATC4/RXD3

Sl4 G4 Input SCl4 serial receive data input P9_10/S_ULWR/S_DMAAK3/RXD4/SDA4

SI5 Y2 Input SCI5 serial receive data input P13_7/CAN1RXD/RXD5/SDA5

SIOF B22 Input SCIO0 (FIFO) serial receive data input  |P4_13/P_HLDRQ/DMATC2/RXDOF/SDAOQ

SIF AA2 Input SCI1 (FIFO) serial receive data input  |P13_5/CANORXD/RXD1F/SDA1

SI2F P5 Input SCI2 (FIFQ) serial receive data input  |P12_8/S_A25/INTP8/RXD2F/SDA2

SI3F E21 Input SCI3 (FIFO) serial receive data input  |P4_6/P_A22/INTP11/DMAAK3/RXD3F/SDA3

SO0 u2 Output |SCIO serial transmit data output |P12_4/S_A21/INTP4

SO1 H4 Output |SCI1 serial transmit data output  |P9_15/S_LUBE/INTP14

S02 us Output |SCI2 serial transmit data output  |P10_9/S_HLDAK/TA3_I13/TA3_O13/INTP27

SO3 G22 Output |SCI3 serial transmit data output |P4_2/P_A18/INTP7

S04 F1 Output |SCI4 serial transmit data output  |P9_9/S_LUWR/S_DMARQ2/S_DMATCO0

SO5 AA3 Output [SCI5 serial transmit data output  |P13_3/S_DMAAK1/INTP2/OCI

SOOF B21 Output  [SCI0 (FIFO) serial transmit data output |P4_12/P_HLDAK/INTP23/DMAAK2

SO1F AB4 Output  [SCI1 (FIFO) serial transmit data output |P13_2/S_DMARQ1/INTP1/PPON

SO2F P4 OQutput [SCI2 (FIFO) serial transmit data output |P12_7/S_A24/INTP7

SO3F F19 Output  [SCI3 (FIFO) serial transmit data output |P4_3/P_A19/INTP8/DMAAK4

RO1UHO0011EJ0400 Rev.4.00
User Manual

RRENESAS

60



Chapter 2

Pin Function

Table 2-4 Peripheral Function Pins (10/19)

Pin Name Pin No. /0 Description Alternate-Function Pin

TAO_IO P19 Input 16-bit timer array 0 external input |PO_O/P_DO/TA0_OO/TEO_TIO

D7 P8_0/S_D16/TAO_OO/TE_TIO
TAO_I1 P18 PO_1/P_D1/TA0_O1

D8 P8_1/S_D17/TA0_O1
TAO_I2 R22 PO_2/P_D2/TA0_O2/TEO_TI1

A9 P8_2/S_D18/TA0_O2/TEO_TI1
TAO_I3 R21 PO_3/P_D3/TA0_O3

B9 P8_3/S_D19/TA0_O3
TAO_l4 R19 PO_4/P_D4/TA0_O4/TEOQ_AI

D9 P8_4/S_D20/TA0_O4/TEO_AI
TAO_I5 R18 PO_5/P_D5/TA0_O5

E9 P8_5/S_D21/TA0_O5
TAO_l6 T22 P0_6/P_D6/TA0_O6/TEOQ_BI

A10 P8_6/S_D22/TA0_O6/TEO0_BI
TAO_I7 T21 PO_7/P_D7/TA0_O7

B10 P8_7/S_D23/TA0_O7
TAO_I8 T19 PO_8/P_D8/TA0_OS8/TEOQ_ZI

D10 P8_8/S_D24/TA0_O8/TEOQ_ZI
TAO_I9 T18 P0_9/P_D9/TA0_O9

E10 P8_9/S_D25/TA0_O9
TAO_I10 u22 PO_10/P_D10/TA0_O10

B11 P8_10/S_D26/TA0_O10
TAO_I11 u21 PO_11/P_D11/TA0_O11

D11 P8_11/S_D27/TA0_O11
TAO_I12 u19 PO_12/P_D12/TA0_O12

E11 P8_12/S_D28/TA0_O12
TAO_I13 V22 P0_13/P_D13/TA0_O13

D12 P8_13/S_D29/TA0_O13
TAO_I14 V21 P0_14/P_D14/TA0_O14

E12 P8_14/S_D30/TA0_O14
TAO_I15 w22 P0_15/P_D15/TA0_O15

E13 P8_15/S_D31/TA0_O15
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Chapter 2 Pin Function
Table 2-4 Peripheral Function Pins (11/19)
Pin Name Pin No. /0 Description Alternate-Function Pin
TA1_I0 M19 Input 16-bit timer array 1 external input |P3_0/P_AO/TA1_OO/TE1_TIO/INTP18
K1 P11_0/S_A1/TA1_OO/TE1_TIO
TA1_1 M21 P3_1/P_A1/TA1_Of1
K4 P11_1/S_A2/TA1_O1
TA1_I2 L19 P3_2/P_A2/TA1_O2/TE1_TI
L2 P11_2/S_A3/TA1_O2/TE1_TH
TA1_I3 L18 P3_3/P_A3/TA1_0O3
L1 P11_3/S_A4/TA1_0O3
TA1_l4 K18 P3_4/P_A4/TA1_O4/TE1_Al
L5 P11_4/S_A5/TA1_O4/TE1_Al
TA1_I5 L21 P3_5/P_A5/TA1_O5
L4 P11_5/S_A6/TA1_0O5
TA1_16 L22 P3_6/P_A6/TA1_0O6/CSI3F_CSO0/TE1_BI
M2 P11_6/S_A7/TA1_O6/TE1_BI
TA1_I7 K19 P3_7/P_A7/TA1_O7/CSI3F_CS1
M1 P11_7/S_A8/TA1_O7
TA1_18 K21 P3_8/P_A8/TA1_0O8/CSI3F_CS2/TE1_ZI
N2 P11_8/S_A9/TA1_O8/TE1_ZI
TA1_19 K22 P3_9/P_A9/TA1_O9/CSI3F_CS3
N1 P11_9/S_A10/TA1_09
TA1_I10 J19 P3_10/P_A10/TA1_O10/CSI3F_CS4
P2 P11_10/S_A11/TA1_O10/CSI1F_CS0
TA1_I11 Ja21 P3_11/P_A11/TA1_O11/CSI3F_CS5
P1 P11_11/S_A12/TA1_O11/CSI1F_CS1
TA1_I12 J22 P3_12/P_A12/TA1_O12/CSI3F_CS6
M4 P11_12/S_A13/TA1_0O12/CSI1F_CS2
TA1_I13 H19 P3_13/P_A13/TA1_O13/CSI3F_CS7
M5 P11_13/S_A14/TA1_O13/CSI1F_CS3
TA1_14 H21 P3_14/P_A14/TA1_O14/CSI3_RYI/
CSI3_RYO
R2 P11_14/S_A15/TA1_0O14/CSIHF_CS4
TA1_I15 H22 P3_15/P_A15/TA1_0O15/CSI3_SSI
R1 P11_15/S_A16/TA1_O15/CSI1F_CS5
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Chapter 2 Pin Function
Table 2-4 Peripheral Function Pins (12/19)
Pin Name Pin No. /0 Description Alternate-Function Pin
TA2_I0 w21 Input 16-bit timer array 2 external input |P1_0/P_D16/TA2_O0/ADCNVO
Cc2 P7_0/S_DO0/TA2_0O0
TA2_I1 Y22 P1_1/P_D17/TA2_O1/ADCNV1
A2 P7_1/S_D1/TA2_O1
TA2_I2 Y21 P1_2/P_D18/TA2_0O2/ADCNV2
B2 P7_2/S_D2/TA2_02
TA2_I3 AA22 P1_3/P_D19/TA2_O3/ESO0
A3 P7_3/S_D3/TA2_0O3
TA2_l4 AA21 P1_4/P_D20/TA2_0O4/ESO1
B3 P7_4/S_D4/TA2_0O4
TA2_I5 AB21 P1_5/P_D21/TA2_O5/ESO2
A4 P7_5/S_D5/TA2_0O5
TA2_16 W19 P1_6/P_D22/TA2_O6/ESO3
B4 P7_6/S_D6/TA2_06
TA2_I7 AA20 P1_7/P_D23/TA2_O7
A5 P7_7/S_D7/TA2_0O7
TA2_18 AB20 P1_8/P_D24/TA2_0O8
B5 P7_8/S_D8/TA2_08
TA2_19 AA19 P1_9/P_D25/TA2_09
A6 P7_9/S_D9/TA2_09
TA2_I10 AB19 P1_10/P_D26/TA2_010
B6 P7_10/S_D10/TA2_010
TA2_[11 AA18 P1_11/P_D27/TA2_O11
D5 P7_11/S_D11/TA2_O11
TA2_I12 AB18 P1_12/P_D28/TA2_0O12
A7 P7_12/S_D12/TA2_0O12
TA2_I13 W17 P1_13/P_D29/TA2_013
D6 P7_13/S_D13/TA2_0O13
TA2_I14 AA17 P1_14/P_D30/TA2_O14
A8 P7_14/S_D14/TA2_0O14
TA2_I15 AB17 P1_15/P_D31/TA2_015
E5 P7_15/S_D15/TA2_015
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Chapter 2 Pin Function
Table 2-4 Peripheral Function Pins (13/19)
Pin Name Pin No. /0 Description Alternate-Function Pin
TA3_I0 A21 Input 16-bit timer array 3 external input |P5_0/ETH_CRS/TA3_OO0/INTP20/
P_LLDQM/CSIOF_RYI/CSIOF_RYO
D4 P9_0/S_SDCKE/TA3_QO0/INTP10/
CSI2F_CS0
TA3_1 B20 P5_1/ETH_COL/TA3_O1/INTP21/
CSIOF_SSI/P_LUDQM
E4 P9_2/S_SDCAS/TA3_O1/CSI2F_CS2
TA3_I2 A20 P5_2/ETH_TXD3/TA3_O2/INTP22/
CSIOF_CS0/P_ULDQM
D2 P9_3/S_SDRAS/TA3_02/CSI2F_CS3
TA3_I3 B19 P5_3/ETH_TXD2/TA3_O3/INTP23/
CSIOF_CS1/P_UuDQM
D1 P9_4/S_LLDQM/TA3_O3/CSI2F_CS4
TA3_l4 A19 P5_4/ETH_TXD1/TA3_O4/INTP24/
CSIOF_CS2/P_REFRQ
E2 P9_5/S_LUDQM/TA3_04/CSI2F_CS5
TA3_I5 B18 P5_5/ETH_TXDO/TA3_O5/INTP25/
CSIOF_CS3/P_SDRAS
G1 P9_12/S_RD/TA3_O5/INTP11
TA3_I6 A18 P5_6/ETH_TXEN/TA3_O6/INTP26/
CSIOF_CS4/P_SDCAS
H2 P9_13/S_WR/TA3_O6/INTP12/CSI1_SSI
TA3_I7 A17 P5_7/ETH_TXCLK/TA3_O7/INTP27/
CSIOF_CS5
H1 P9_14/S_LLBE/TA3_O7/INTP13/
CSI1_RYI/CSI1_RYO
TA3_I8 D17 P5_8/ETH_TXER/TA3_O8/CSIOF_CS6/
P_SDCKE
J1 P10_2/S_SDWE/TA3_O8/INTP17/
CSI2F_SSI
TA3_19 D18 P5_9/ETH_RXER/TA3_O9/CSIOF_CS7/P_CS4
K2 P10_3/S_BCYST/TA3_O9/INTP18/
S_DMATC1/CSl4_SSI
TA3_I10 A16 P5_10/ETH_RXCLK/TA3_O10/P_BUSRQ
Wi1 P10_4/S_CS0/TA3_O10/INTP19/CSI2_SSI
TA3_I11 D16 P5_11/ETH_RXDV/TA3_O11/P_SDWE
W2 P10_5/S_CS1/TA3_O11/INTP24/
CSI2_RYI/CSI2_RYO
TA3_I12 B15 P5_12/ETH_RXDO/TA3_O12/P_BCYST
Y1 P10_6/S_CS2/TA3_O12/INTP25/CSI1F_SSI
TA3_I13 D15 P5_13/ETH_RXD1/TA3_0O13
us P10_9/S_HLDAK/TA3_0O13/SO2/INTP27
TA3_I14 E14 P5_14/ETH_RXD2/TA3_0O14/DMAAKO/
TJ_I0/TJ_OO0
u4 P10_10/S_HLDRQ/TA3_014/SCK2/TXD2
TA3_I15 D14 P5_15/ETH_RXDS3/TA3_O15/DMAAK1/
TJ_11/TJ_O1
T4 P10_11/S_REFRQ/TA3_O15/CSI2F_RYI/
CSI2F_RYO
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Table 2-4 Peripheral Function Pins (14/19)

Pin Name Pin No. /0 Description Alternate-Function Pin

TA0_OO0 P19 Output |16-bit timer array O external P0O_0/P_DO/TAO_IO/TEO_TIO

D7 output P8_0/S_D16/TA0_IO/TE_TIO
TAO_O1 P18 PO_1/P_D1/TAO_1

D8 P8_1/S_D17/TA0_I1
TAO0_O2 R22 PO_2/P_D2/TAO_I2/TEO_TH

A9 P8_2/S_D18/TAO_I2/TEO_TI1
TAO_OS3 R21 PO_3/P_D3/TA0_I3

B9 P8_3/S_D19/TA0_I3
TAO_O4 R19 PO_4/P_D4/TAO_I4/TEQ_AI

D9 P8_4/S_D20/TAO_I4/TEO_AI
TAO_O5 R18 PO_5/P_D5/TA0_I5

E9 P8_5/S_D21/TA0_I5
TAO_O6 T22 PO_6/P_D6/TAO_I6/TEQ_BI

A10 P8_6/S_D22/TAO_I6/TEO_BI
TA0_O7 T21 PO_7/P_D7/TA0_I7

B10 P8_7/S_D23/TA0_I7
TAO_O8 T19 PO_8/P_D8/TAO_I8/TEO_ZI

D10 P8_8/S_D24/TAO_I8/TEO_ZI
TA0_O9 T18 PO_9/P_D9/TA0_I9

E10 P8_9/S_D25/TA0_I9
TAO_O10 u22 PO_10/P_D10/TAO_I10

B11 P8_10/S_D26/TA0_I10
TAO_O11 u21 PO_11/P_D11/TA0_I11

D11 P8_11/S_D27/TA0_I11
TAO_O12 u19 PO_12/P_D12/TA0_I12

E11 P8_12/S_D28/TA0_I12
TA0_O13 V22 PO_13/P_D13/TA0_I13

D12 P8_13/S_D29/TA0_I13
TAO_O14 V21 PO_14/P_D14/TAO_I14

E12 P8_14/S_D30/TA0_l14
TAO_O15 w22 PO_15/P_D15/TA0_I15

E13 P8_15/S_D31/TA0_I15
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Table 2-4 Peripheral Function Pins (15/19)
Pin Name Pin No. /0 Description Alternate-Function Pin
TA1_00 M19 Output |16-bit timer array 1 external P3_0/P_AO/TA1_IO/TE1_TIO/INTP18
K1 output P11_0/S_A1/TA1_IO/TE1_TIO
TA1_O1 M21 P3_1/P_A1/TA1_I
K4 P11_1/S_A2/TA1_I1
TA1_O2 L19 P3_2/P_A2/TA1_I2/TE1_TH
L2 P11_2/S_A3/TA1_I2/TE1_TH
TA1_03 L18 P3_3/P_A3/TA1_I3
L1 P11_3/S_A4/TA1_I3
TA1_0O4 K18 P3_4/P_A4/TA1_l4/TE1_Al
L5 P11_4/S_A5/TA1_I4/TE1_Al
TA1_05 L21 P3_5/P_A5/TA1_I5
L4 P11_5/S_A6/TA1_I5
TA1_06 L22 P3_6/P_A6/TA1_I6/CSI3F_CSO/TE1_BI
M2 P11_6/S_A7/TA1_I6/TE1_BI
TA1_O7 K19 P3_7/P_A7/TA1_17/CSI3F_CSH
M1 P11_7/S_A8/TA1_I7
TA1_08 K21 P3_8/P_A8/TA1_I8/CSI3F_CS2/TE1_ZI
N2 P11_8/S_A9/TA1_I8/TE1_ZI
TA1_09 K22 P3_9/P_A9/TA1_I9/CSI3F_CS3
N1 P11_9/S_A10/TA1_I9
TA1_0O10 J19 P3_10/P_A10/TA1_I10/CSI3F_CS4
P2 P11_10/S_A11/TA1_I10/CSI1F_CS0
TA1_O11 Ja1 P3_11/P_A11/TA1_I11/CSI3F_CS5
P1 P11_11/S_A12/TA1_I11/CSIHF_CS1
TA1_0O12 J22 P3_12/P_A12/TA1_I12/CSI3F_CS6
M4 P11_12/S_A13/TA1_I12/CSI1F_CS2
TA1_0O13 H19 P3_13/P_A13/TA1_I13/CSI3F_CS7
M5 P11_13/S_A14/TA1_I13/CSI1F_CS3
TA1_0O14 H21 P3_14/P_A14/TA1_I14/CSI3_RYl/
CSI3_RYO
R2 P11_14/S_A15/TA1_I14/CSI1F_CS4
TA1_O15 H22 P3_15/P_A15/TA1_I15/SSHI7
R1 P12_15/S_A16/TA1_I15/CSI1F_CS5
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Table 2-4 Peripheral Function Pins (16/19)
Pin Name Pin No. /0 Description Alternate-Function Pin
TA2_00 w21 Output |16-bit timer array 2 external P1_0/P_D16/TA2_I0/ADCNVO
Cc2 output P7_0/S_DO/TA2_I0
TA2_O1 Y22 P1_1/P_D17/TA2_I1/ADCNV1
A2 P7_1/S_D1/TA2_I1
TA2_02 Y21 P1_2/P_D18/TA2_I2/ADCNV2
B2 P7_2/S_D2/TA2_I2
TA2_03 AA22 P1_3/P_D19/TA2_I3/ESO0
A3 P7_3/S_D3/TA2_I3
TA2_04 AA21 P1_4/P_D20/TA2_l4/ESO1
B3 P7_4/S_D4/TA2_l4
TA2_05 AB21 P1_5/P_D21/TA2_I5/ESO2
A4 P7_5/S_D5/TA2_15
TA2_06 W19 P1_6/P_D22/TA2_I6/ESO3
B4 P7_6/S_D6/TA2_16
TA2_0O7 AA20 P1_7/P_D23/TA2_17
A5 P7_7/S_D7/TA2_I7
TA2_08 AB20 P1_8/P_D24/TA2_18
B5 P7_8/S_D8/TA2_18
TA2_09 AA19 P1_9/P_D25/TA2_19
A6 P7_9/S_D9/TA2_19
TA2_010 AB19 P1_10/P_D26/TA2_I10
B6 P7_10/S_D10/TA2_I10
TA2_O11 AA18 P1_11/P_D27/TA2_I11
D5 P7_11/S_D11/TA2_I11
TA2_012 AB18 P1_12/P_D28/TA2_I12
A7 P7_12/S_D12/TA2_I12
TA2_013 W17 P1_13/P_D29/TA2_I13
D6 P7_13/S_D13/TA2_I13
TA2_0O14 AA17 P1_14/P_D30/TA2_I14
A8 P7_14/S_D14/TA2_I14
TA2_015 AB17 P1_15/P_D31/TA2_I15
E5 P7_15/S_D15/TA2_I15
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Table 2-4 Peripheral Function Pins (17/19)
Pin Name Pin No. /0 Description Alternate-Function Pin
TA3_0O0 A21 Output |16-bit timer array 3 external P5_0/ETH_CRS/TA3_IO/INTP20/
output P_LLDQM/CSIOF_RYI/CSIOF_RYO
D4 P9_0/S_SDCKE/TA3_I0/INTP10/CSI2F_CS0
TA3_O1 B20 P5_1/ETH_COL/TA3_I1/INTP21/
CSIOF_SSI/P_LUDQM
E4 P9_2/S_SDCAS/TA3_I1/CSI2F_CS2
TA3_0O2 A20 P5_2/ETH_TXD3/TA3_I2/INTP22/
CSIOF_CS0/P_ULDQM
D2 P9_3/S_SDRAS/TA3_I2/CSI2F_CS3
TA3_0O3 B19 P5_3/ETH_TXD2/TA3_I3/INTP23/
CSIOF_CS1/P_UuDQM
D1 P9_4/S_LLDQM/TA3_I3/CSI2F_CS4
TA3_O4 A19 P5_4/ETH_TXD1/TA3_l4/INTP24/
CSIOF_CS2/P_REFRQ
E2 P9_5/S_LUDQM/TA3_l4/CSI2F_CS5
TA3_0O5 B18 P5_5/ETH_TXDO/TA3_I5/INTP25/
CSIOF_CS3/P_SDRAS
G1 P9_12/S_RD/TA3_I5/INTP11
TA3_O6 A18 P5_6/ETH_TXEN/TA3_I6/INTP26/
CSIOF_CS4/P_SDCAS
H2 P9_13/S_WR/TA3_I6/INTP12/CSI1_SSI
TA3_0O7 A17 P5_7/ETH_TXCLK/TA3_I7/INTP27/CSIOF_CS5
H1 P9_14/S_LLBE/TA3_I7/INTP13/
CSI1_RYI/CSI1_RYO
TA3_08 D17 P5_8/ETH_TXER/TA3_I8/CSIOF_CS6/
P_SDCKE
J1 P10_2/S_SDWE/TA3_I8/INTP17/CSI2F_SSI
TA3_09 D18 P5_9/ETH_RXER/TA3_I9/CSIOF_CS7/P_CS4
K2 P10_3/S_BCYST/TA3_I9/INTP18/
S_DMATC1/CSI4_SSI
TA3_0O10 A16 P5_10/ETH_RXCLK/TA3_110/P_BUSRQ
Wi1 P10_4/S_CS0/TA3_I10/INTP19/CSI2_SSI
TA3_O11 D16 P5_11/ETH_RXDV/TA3_I11/P_SDWE
W2 P10_5/S_CS1/TA3_I11/INTP24/
CSI2_RYI/CSI2_RYO
TA3_0O12 B15 P5_12/ETH_RXDO/TA3_I12/P_BCYST
Y1 P10_6/S_CS2/TA3_I12/INTP25/CSI1F_SSI
TA3_0O13 D15 P5_13/ETH_RXD1/TA3_I13
us P10_9/S_HLDAK/TA3_I13/SO2/INTP27
TA3_0O14 E14 P5_14/ETH_RXD2/TA3_114/DMAAKO0/
TJ_l0/TJ_OO0
U4 P10_10/S_HLDRQ/TA3_I14/SCK2/TXD2
TA3_O15 D14 P5_15/ETH_RXDS3/TA3_I15/DMAAK1/
TJ_11/TJ_O1
T4 P10_11/S_REFRQ/TA3_I15/CSI2F_RYI/
CSI2F_RYO
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Table 2-4 Peripheral Function Pins (18/19)

Pin Name Pin No. /0 Description Alternate-Function Pin
TEO_AI R19 Input 16-bit encoder timer 0 external P0_4/P_D4/TA0_l4/TA0_O4
D9 input P8_4/S_D20/TA0_I4/TA0_O4
TEO_BI T22 P0_6/P_D6/TAO_I6/TA0_O6
A10 P8_6/S_D22/TAO_I6/TA0_O6
TEO_TIO P19 PO_0/P_DO/TAO_IO/TAO_OO
D7 P8_0/S_D16/TAO_I0O/TAO_OO
TEO_TH R22 PO_2/P_D2/TA0_I2/TA0_O2
A9 P8_2/S_D18/TAO_I2/TA0_O2
TEO_ZI T19 PO_8/P_D8/TA0_I8/TA0_O8
D10 P8_8/S_D24/TA0_I8/TA0_O8
TE1_Al K18 Input 16-bit encoder timer 1 external P3_4/P_A4/TA1_l4/TA1_0O4
L5 input P11_4/S_A5/TA1_I4/TA1_O4
TE1_BI L22 P3_6/P_A6/TA1_I6/TA1_O6/CSI3F_CS0
M2 P11_6/S_A7/TA1_I6/TA1_0O6
TE1_TIO M19 P3_0/P_AO/TA1_I0/TA1_OO0/INTP18
K1 P11_0/S_A1/TA1_I0/TA1_OO0
TE1_TH L19 P3_2/P_A2/TA1_I2/TA1_0O2
L2 P11_2/S_A3/TA1_I2/TA1_0O2
TE1_ZI K21 P3_8/P_A8/TA1_I8/TA1_O8/CSI3F_CS2
N2 P11_8/S_A9/TA1_I8/TA1_0O8
TJ_IO P21 Input 32-bit timer array external input  |P2_1/P_LLBE/P_LLWR/INTP13/TJ_O0
E14 P5_14/ETH_RXD2/TA3_I14/TA3_O14/
DMAAKO/TJ_O0
TJ_N P22 P2_2/P_LUBE/P_LUWR/INTP14/TJ_O1
D14 P5_15/ETH_RXD3/TA3_I15/TA3_O15/
DMAAK1/TJ_O1
TJ_I2 N18 P2_3/P_ULBE/P_ULWR/INTP15/TJ_O2
B14 P6_0/ETH_MDC/DMATCO/TJ_O2/P_A24
TJ_I3 N19 P2_4/P_UUBE/P_UUWR/INTP16/TJ_O3
A15 P6_1/ETH_MDIO/DMATC1/TJ_O3/
P_A25
TJ_0O0 P21 Output  |32-bit timer array external output [P2_1/P_LLBE/P_LLWR/INTP13/TJ_IO
E14 P5_14/ETH_RXD2/TA3_I14/TA3_O14/
DMAAKO/TJ_IO
TJ_O1 P22 P2_2/P_LUBE/P_LUWR/INTP14/TJ_I1
D14 P5_15/ETH_RXD3/TA3_I15/TA3_O15/
DMAAK1/TJ_I
TJ_02 N18 P2_3/P_ULBE/P_ULWR/INTP15/TJ_I2
B14 P6_0/ETH_MDC/DMATCO/TJ_I2/P_A24
TJ_0O3 N19 P2_4/P_UUBE/P_UUWR/INTP16/TJ_I3
A15 P6_1/ETH_MDIO/DMATC1/TJ_I3/P_A25
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Table 2-4 Peripheral Function Pins (19/19)

Pin Name Pin No. /0 Description Alternate-Function Pin
TXDO VA Output |UARTO serial transmit data output|P12_6/S_A23/INTP6/SCKO/ADTRG11
TXDA1 J4 Output |UART1 serial transmit data output|P10_1/S_UUBE/INTP16/SCK1/

S_DMATCH1
TXD2 U4 Output |UART2 serial transmit data output|P10_10/S_HLDRQ/TA3_I14/TA3_0O14/
SCK2
TXD3 F22 Output |UARTS serial transmit data output|P4_5/P_A21/INTP10/DMATC3/SCK3/
ADTRG10
TXD4 G2 Output |UART4 serial transmit data output|P9_11/S_UUWR/S_DMARQ3/SCK4/
SCL4/ESO3
TXD5 AA1 Output |UARTS5 serial transmit data output|P13_6/CAN1TXD/SCK5/SCL5/INTP4
TXDOF Cc22 Output |UARTO (FIFO) serial transmit P4_11/P_WAIT/SCKOF/SCLO
data output
TXD1F AB2 Output |UART1 (FIFO) serial transmit P13_4/CANOTXD/SCK1F/SCL1/INTP3
data output
TXD2F V2 Output |[UART2 (FIFO) serial transmit P12_9/S_A26/INTP9/SCK2F/SCL2/
data output ADTRG21
TXD3F E22 Output |UARTS3 (FIFO) serial transmit P4_7/P_A23/INTP12/SCK3F/SCL3/
data output ADTRG20
UCLK AB3 Input USB clock signal input P13_0/S_DMARQO/ADTRGO01/CSI5_SSI
UDMF A14 I/O USB data I/O (-) function -
UDMH A12 I/O USB data I/O (-) host -
UDPF A13 I/O USB data I/O (+) function -
UDPH Al I/O USB data I/O (+) host -
UVpp B13 - Positive power supply for USB -

(3.3V)
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Chapter 2 Pin Function

Table 2-5 Other Pins (1/2)

Pin Name Pin No. /0 Description Alternate-Function Pin
DVpp uio,viz2 |- Positive power supply for -
debugging (3.3 V)
EVpp a - Positive power supply for external |—
pins (3.3 V) (including power
supply for flash)
EVTI W11 Input  |Pin for debugging -
EVTO V11 Output |Pin for debugging -
FLMDO D13 Input Flash memory programming -
FLMDA1 AA1G mode setting pins B
FLRXD W14 Input Flash memory programmer pin | TDI/FLSI
(for 1-wired UART)
FLSCK AB13 I/0 Flash memory programmer pins | TCK
FLSI W14 Input | (for 3-wired HS CSI) TDIFLRXD
FLSO W13 Output TDO
IVpp b - Positive power supply for internal |-
units (1.2 V)
MCKO AB12 Output  |Pin for debugging -
MDOO0 AA11 Output |Trace data output -
MDO1 AB11 -
MDO2 V10 -
MDO3 W10 -
MDO4 AA10 _
MDO5 AB10 -
MDO6 V9 -
MDO7 W9 -
MODE2 D19 Input Operation mode setting -
MODES3 E6 -
MSEOO W12 Output |Pins for debugging -
MSEOf1 AA12 -
OSCVpp AA14 - Positive power supply for -
resonators (3.3 V)
OSCVgg AB14 - Ground potential for resonators |-
PLLVpp ui4 - Positive power supply for PLL -
synthesizers (1.2 V)
PLLVgg u15s - Ground potential for PLL -
synthesizers
RESET AB16 Input | System reset input -
TCK AB13 Input JTAG interface (clock input) FLSCK
TDI W14 Input JTAG interface (data input) FLRXD/FLSI
TDO W13 Output |JTAG interface (data output) FLSO
TMS W15 Input JTAG Interface -
(mode select signal input)
TRDY AA13 Output |Pin for debugging -
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Table 2-5 Other Pins (2/2)
Pin Name Pin No. /0 Description Alternate-Function Pin
TRST V14 Input JTAG Interface -
(reset signal input)
Vss ¢ - Ground potential for internal units |-
and external pins
X1 AB15 Input Crystal connection pins for -
X2 AA15 B system clock oscillation ~

a)  B7,B16, E8, E17, F5, F6, F8, F9, F14, F17, F18, J5, J6, J17, J18, N17, T5, T6, U8, U17, V17, W18
b) E15, F15, G5, G6, H17, H18, N6, T17, U6, U16, V16, AA9
° B1, B8, B12,B17, E7, E16, E18, E19, F7, F10, F13, F16, G17, G18, H5, H6, K5, K6, K17, M22, P6, P17, R5,

R6, R17, U7, U9, U13, U18, V13, V15, V18, V19, AA4, AB9
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2.3

Caution

Duplication of Pin Functions

For some functions of this product, the input and/or output is assigned to two
different pins. Note, however, that the function can be enabled for only one of
the corresponding pins at a time. In other words, it is prohibited to enable the
function for both the corresponding pins at the same time.

For example, while the a/b/c pin functions as b, the b/d/e pin must not function
as b. Specify the d or e function for the b/d/e pin at this time.

When using the Pn_m port as the alternative output function (PMCn.PMCnm =
1, PMn.PMnm = 0), the level of the Pn_m pin can be read by PPRn.PPRnm by
enabling the bidirectional mode (PBDCn.PBDCnm = 1).

However, note that in this case, the level of the Pn_m pin is input to the same
alternative input function.

Table 2-6 Duplication of Pin Functions (1/9)
/0 Assigr_\ed Alternate Functions Pin No.
Function
Output ADCNVO P1_0/P_D16/TA2_I0/TA2_00 w21
P12_0/S_A17/INTPO/CSI1F_CS6 T2
ADCNV1 P1_1/P_D17/TA2_I1/TA2_O1 Y22
P12_1/S_A18/INTP1/CSIHF_CS7/ADCNVA1 N4
ADCNV2 P1_2/P_D18/TA2_I2/TA2_02 Y21
P12_2/S_A19/INTP2/CSI0_SSI N5
Input ESOO0 P1_4/P_D19/TA2_I3/TA2_0O3 AA22
P9_6/S_ULDQM/S_DMATC2/CSI2F_CS6 F4
ESO1 P1_4/P_D20/TA2_l4/TA2_04 AA21
P9_7/S_UUDQM/S_DMATCS3/CSI2F_CS7 E1
ESO2 P1_5/P_D21/TA2_I5/TA2_0O5 AB21
P9_10/S_ULWR/S_DMAAKS/SI4/RXD4/SDA4 G4
ESO3 P1_6/P_D22/TA2_I6/TA2_06 W19
P9_11/S_UUWR/S_DMARQS3/SCK4/TXD4/SCL4 G2
Input P_BCYST P5_12/ETH_RXDO/TA3_I12/TA3_0O12 B15
P4_8/P_CS1/INTP20 D21
Input INTPO P12_0/S_A17/CSI1F_CS6/ADCNV0 T2
P13_1/S_CS3/S_DMAAKO/ADTRGO00/CSI5_RYI/CSI5_RYO W4
INTP1 P12_1/S_A18/CSI1F_CS7/ADCNVA1 N4
P13_2/S_DMARQ1/SO1F/PPON AB4
INTP2 P12_2/S_A19/ADCNV2/CSI0_SSI N5
P13_3/S_DMAAK1/SO5/OCI AA3
INTP3 P12_3/S_A20/CSI0_RYI/CSI0O_RYO T1
P13_4/CANOTXD/SCK1F/TXD1F/SCLA AB2
INTP4 P12_4/S_A21/SO0 U2
P13_6/CAN1TXD/SCK5/TXD5/SCL5 AA1
INTP5 P4_0/P_A16/CSI3F_RYI/CSI3F_RYO G19
P12_5/S_A22/SI0/RXD0 U1t
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Table 2-6 Duplication of Pin Functions (2/9)

/0 Assigr_red Alternate Functions Pin No.
Function
Input INTP6 P4_1/P_A17/CSI3F_SSI G21
P12_6/S_A23/SCKO/TXDO/ADTRG11 V1
INTP7 P4_2/P_A18/SO3 G22
P12_7/S_A24/SO2F P4
INTP8 P4_3/P_A19/DMAAK4/SO3F F19
P12_8/S_A25/SI2F/RXD2F/SDA2 P5
INTP9 P4_4/P_A20/DMATCA4/SI3/RXD3 F21
P12_9/S_A26/SCK2F/TXD2F/SCL2/ADTRG21 V2
INTP10 P4_5/P_A21/DMATC3/SCK3/TXD3/ADTRG10 F22
P9_0/S_SDCKE/TA3_I0/TA3_O0/CSI2F_CS0 D4
INTP11 P4_6/P_A22/DMAAKS3/SI3F/RXD3F/SDA3 E21
P9_12/S_RD/TA3_I5/TA3_O5 G1
INTP12 P4_7/P_A23/SCK3F/TXD3F/SCL3/ADTRG20 E22
P9_13/S_WR/TA3_I6/TA3_06/CSI1_SSI H2
INTP13 P2_1/P_LLBE/P_LLWR/TJ_IO/TJ_OO0 P21
P9_14/S_LLBE/TA3_I7/TA3_0O7/CSI1_RYI/CSI1_RYO H1
INTP14 P2_2/P_LUBE/P_LUWR/TJ_I1/TJ_Of P22
P9_15/S_LUBE/SO1 H4
INTP15 P2_3/P_ULBE/P_ULWR/TJ_I2/TJ_0O2 N18
P10_0/S_ULBE/SI1/RXD1/S_DMATCO J2
INTP16 P2_4/P_UUBE/P_UUWR/TJ_I3/TJ_O3 N19
P10_1/S_UUBE/SCK1/TXD1/S_DMATC1 J4
INTP17 P2_5/P_RD N21
P10_2/S_SDWE/TA3_I8/TA3_08/CSI2F_SSI J1
INTP18 P3_0/P_AO/TA1_I0/TA1_OO/TE1_TIO M19
P10_3/S_BCYST/TA3_I9/TA3_09/S_DMATC1/CSl4_SSI K2
INTP19 P2_7/P_WR/P_RW M18
P10_4/S_CSO0/TA3_I10/TA3_O10/CSI2_SSI Wi1
INTP20 P4_8/P_CS1/P_BCYST D21
P5_0/ETH_CRS/TA3_I0/TA3_O0/P_LLDQM/CSIOF_RYI/CSIOF_RYO | A21
INTP21 P4_9/P_CS2/DMAAKS5 D22
P5_1/ETH_COL/TA3_I1/TA3_O1/CSIOF_SSI/P_LUDQM B20
INTP22 P4_10/P_CS3/DMATC5 Cc21
P5_2/ETH_TXD3/TA3_I2/TA3_02/CSIOF_CS0/P_ULDQM A20
INTP23 P4_12/P_HLDAK/DMAAK2/SO0F B21
P5_3/ETH_TXD2/TA3_I3/TA3_O3/CSIOF_CS1/P_UUDQM B19
INTP24 P5_4/ETH_TXD1/TA3_l4/TA3_O4/CSIOF_CS2/P_REFRQ B19
P10_5/S_CS1/TA3_I11/TA3_0O11/CSI2_RYI/CSI2_RYO w2
INTP25 P5_5/ETH_TXDO/TA3_I5/TA3_O5/CSIOF_CS3/P_SDRAS B18
P10_6/S_CS2/TA3_I12/TA3_O12/CSI1F_SSI Y1
INTP26 P5_6/ETH_TXEN/TA3_I6/TA3_06/CSIOF_CS4/P_SDCAS A18
P10_7/S_CS3/S_SDCS/CSI1F_RYI/CSI1F_RYO R4
INTP27 P5_7/ETH_TXCLK/TA3_I7/TA3_O7/CSIOF_CS5 A17
P10_9/S_HLDAK/TA3_I13/TA3_013/S0O2 us
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Table 2-6 Duplication of Pin Functions (3/9)
/0 Assigr_red Alternate Functions Pin No.
Function
Output | S_DMATCO P9_9/S_LUWR/S_DMARQ2/S0O4 F1
P10_0/S_ULBE/INTP15/SI1/RXD1 J2
S_DMATC1 P10_1/S_UUBE/INTP16/SCK1/TXD1 J4
P10_3/S_BCYST/TA3_I9/TA3_O9/INTP18/CSl4_SSI K2
S_CSS8 P10_7/S_SDCS/INTP26/CSI1F_RYI/CSI1F_RYO R4
P13_1/S_DMAAKO/ADTRGOO0/INTPO/CSI5_RYI/CSI5_RYO w4
Input TAO_IO PO_0/P_DO/TAO0_OO/TEO_TIO P19
P8_0/S_D16/TA0_OO/TE_TIO D7
TAO_I1 PO_1/P_D1/TA0_O1 P18
P8_1/S_D17/TA0_O1 D8
TAO_I2 PO_2/P_D2/TA0_O2/TEO_TH R22
P8_2/S_D18/TA0_O2/TE0_TH A9
TAO_I3 PO_3/P_D3/TA0_0O3 R21
P8_3/S_D19/TA0_O3 B9
TAO_l4 PO_4/P_D4/TA0_O4/TEOQ_AI R19
P8_4/S_D20/TA0_O4/TEQ_AI D9
TAO_I5 PO_5/P_D5/TA0_O5 R18
P8_5/S_D21/TA0_O5 E9
TAO_l6 PO_6/P_D6/TA0_O6/TEO0_BI T22
P8_6/S_D22/TA0_O6/TEO_BI A10
TAO_I7 PO_7/P_D7/TA0_O7 T21
P8_7/S_D23/TA0_O7 B10
TAO_I8 PO_8/P_D8/TA0_O8/TEQ_ZI T19
P8_8/S_D24/TA0_O8/TE0_ZI D10
TAO_I9 PO_9/P_D9/TA0_0O9 T18
P8_9/S_D25/TA0_O9 E10
TAO_I10 PO_10/P_D10/TA0_O10 u22
P8_10/S_D26/TA0_O10 B11
TAO_I11 PO_11/P_D11/TA0_O11 u21
P8_11/S_D27/TA0_O11 D11
TAO_I12 PO_12/P_D12/TA0_O12 u19
P8_12/S_D28/TA0_O12 E11
TAO_I13 PO_13/P_D13/TA0_O13 Va2
P8_13/S_D29/TA0_0O13 D12
TAO_I14 PO_14/P_D14/TA0_O14 Va1
P8_14/S_D30/TA0_O14 E12
TAO_I15 PO_15/P_D15/TA0_O15 w22
P8_15/S_D31/TA0_O15 E13
TA1_10 P3_0/P_AO/TA1_OO/TE1_TIO/INTP18 M19
P11_0/S_A1/TA1_OO/TE1_TIO K1
TA1_I1 P3_1/P_A1/TA1_Of1 M21
P11_1/S_A2/TA1_O1 K4
TA1_12 P3_2/P_A2/TA1_O2/TE1_TH L19
P11_2/S_A3/TA1_O2/TE1_TI1 L2
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Table 2-6 Duplication of Pin Functions (4/9)

/0 Assigr_red Alternate Functions Pin No.
Function
Input TA1_I3 P3_3/P_A3/TA1_O3 L18
P11_3/S_A4/TA1_0O3 L1
TA1_l4 P3_4/P_A4/TA1_O4/TE1_Al K18
P11_4/S_A5/TA1_O4/TE1_Al L5
TA1_I5 P3_5/P_A5/TA1_O5 L21
P11_5/S_A6/TA1_0O5 L4
TA1_16 P3_6/P_A6/TA1_0O6/CSI3F_CSO/TE1_BI L22
P11_6/S_A7/TA1_O6/TE1_BI M2
TA1_17 P3_7/P_A7/TA1_O7/CSI3F_CS1 K19
P11_7/S_A8/TA1_O7 M1
TA1_18 P3_8/P_A8/TA1_0O8/CSI3F_CS2/TE1_ZI K21
P11_8/S_A9/TA1_O8/TE1_ZI N2
TA1_19 P3_9/P_A9/TA1_Q9/CSI3F_CS3 K22
P11_9/S_A10/TA1_09 N1
TA1_I10 P3_10/P_A10/TA1_O10/CSI3F_CS4 J19
P11_10/S_A11/TA1_O10/CSI1F_CS0 P2
TA1_I11 P3_11/P_A11/TA1_O11/CSI3F_CS5 J21
P11_11/S_A12/TA1_O11/CSIHF_CSH1 P1
TA1_I12 P3_12/P_A12/TA1_O12/CSI3F_CS6 J22
P11_12/S_A13/TA1_O12/CSI1F_CS2 M4
TA1_I13 P3_13/P_A13/TA1_O13/CSI3F_CS7 H19
P11_13/S_A14/TA1_O13/CSI1F_CS3 M5
TA1_l14 P3_14/P_A14/TA1_0O14/CSI3_RYI/CSI3_RYO H21
P11_14/S_A15/TA1_O14/CSIHF_CS4 R2
TA1_I15 P3_15/P_A15/TA1_0O15/CSI3_SSI H22
P11_15/S_A16/TA1_0O15/CSIHF_CS5 R1
TA2_10 P1_0/P_D16/TA2_O0/ADCNVO w21
P7_0/S_D0/TA2_00 Cc2
TA2_I1 P1_1/P_D17/TA2_O1/ADCNV1 Y22
P7_1/S_D1/TA2_O1 A2
TA2_|2 P1_2/P_D18/TA2_02/ADCNV2 Y21
P7_2/S_D2/TA2_02 B2
TA2_I3 P1_3/P_D19/TA2_O3/ESO0 AA22
P7_3/S_D3/TA2_03 A3
TA2_l4 P1_4/P_D20/TA2_0O4/ESO1 AA21
P7_4/S_D4/TA2_04 B3
TA2_15 P1_5/P_D21/TA2_O5/ESO2 AB21
P7_5/S_D5/TA2_05 A4
TA2_16 P1_6/P_D22/TA2_O6/ESO3 W19
P7_6/S_D6/TA2_06 B4
TA2_17 P1_7/P_D23/TA2_O7 AA20
P7_7/S_D7/TA2_0O7 A5
TA2_18 P1_8/P_D24/TA2_08 AB20
P7_8/S_D8/TA2_08 B5
R0O1UHO011EJ0400 Rev.4.00 76

User Manual

RRENESAS



Chapter 2

Pin Function

Table 2-6 Duplication of Pin Functions (5/9)

/0 Assigr_red Alternate Functions Pin No.
Function
Input TA2_19 P1_9/P_D25/TA2_09 AA19
P7_9/S_D9/TA2_09 A6
TA2_I10 P1_10/P_D26/TA2_0O10 AB19
P7_10/S_D10/TA2_0O10 B6
TA2_I11 P1_11/P_D27/TA2_O11 AA18
P7_11/S_D11/TA2_O11 D5
TA2_I12 P1_12/P_D28/TA2_012 AB18
P7_12/S_D12/TA2_0O12 A7
TA2_I13 P1_13/P_D29/TA2_0O13 W17
P7_13/S_D13/TA2_0O13 D6
TA2_l14 P1_14/P_D30/TA2_0O14 AA17
P7_14/S_D14/TA2_0O14 A8
TA2_I15 P1_15/P_D31/TA2_015 AB17
P7_15/S_D15/TA2_0O15 E5
TA3_IO P5_0/ETH_CRS/TA3_OO0/INTP20/P_LLDQM/CSIOF_RY/ A21
CSIOF_RYO
P9_0/S_SDCKE/TA3_O0/INTP10/CSI2F_CS0 D4
TA3_I1 P5_1/ETH_COL/TA3_O1/INTP21/CSIOF_SSI/P_LUDQM B20
P9_2/S_SDCAS/TA3_O1/CSI2F_CS2 E4
TA3_I2 P5_2/ETH_TXD3/TA3_02/INTP22/CSIOF_CS0/P_ULDQM A20
P9_3/S_SDRAS/TA3_02/CSI2F_CS3 D2
TA3_I3 P5_3/ETH_TXD2/TA3_O3/INTP23/CSIOF_CS1/P_UUDQM B19
P9_4/S_LLDQM/TA3_O3/CSI2F_CS4 D1
TA3_l4 P5_4/ETH_TXD1/TA3_04/INTP24/CSIOF_CS2/P_REFRQ A19
P9_5/S_LUDQM/TA3_04/CSI2F_CS5 E2
TA3_I5 P5_5/ETH_TXDO0/TA3_O5/INTP25/CSIOF_CS3/P_SDRAS B18
P9_12/S_RD/TA3_O5/INTP11 G1
TA3_I6 P5_6/ETH_TXEN/TA3_O6/INTP26/CSIOF_CS4/P_SDCAS A18
P9_13/S_WR/TA3_O6/INTP12/CSI1_SSI H2
TA3_I7 P5_7/ETH_TXCLK/TA3_O7/INTP27/CSIOF_CS5 A17
P9_14/S_LLBE/TA3_O7/INTP13/CSI1_RYI/CSI1_RYO H1
TA3_I8 P5_8/ETH_TXER/TA3_08/CSIOF_CS6/P_SDCKE D17
P10_2/S_SDWE/TA3_O8/INTP17/CSI2F_SSI J1
TA3_19 P5_9/ETH_RXER/TA3_Q9/CSIOF_CS7/P_CS4 D18
P10_3/S_BCYST/TA3_O9/INTP18/S_DMATC1/CSl4_SSI K2
TA3_I10 P5_10/ETH_RXCLK/TA3_O10/P_BUSRQ A16
P10_4/S_CSO0/TA3_O10/INTP19/CSI2_SSI W1
TA3_I11 P5_11/ETH_RXDV/TA3_0O11/P_SDWE D16
P10_5/S_CS1/TA3_0O11/INTP24/CSI2_RYI/CSI2_RYO w2
TA3_I12 P5_12/ETH_RXDO/TA3_O12/P_BCYST B15
P10_6/S_CS2/TA3_0O12/INTP25/CSI1F_SSI Y1
TA3_I13 P5_13/ETH_RXD1/TA3_0O13 D15
P10_9/S_HLDAK/TA3_0O13/SO2/INTP27 us
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Table 2-6 Duplication of Pin Functions (6/9)

110 Assigr_red Alternate Functions Pin No.
Function
Input | TA3_I14 P5_14/ETH_RXD2/TA3_014/DMAAKO/TJ_I0/TJ_O0 E14
P10_10/S_HLDRQ/TA3_014/SCK2/TXD2 U4
TA3_I15 P5_15/ETH_RXD3/TA3_O15/DMAAK1/TJ_I1/TJ_Of1 D14
P10_11/S_REFRQ/TA3_0O15/CSI2F_RYI/CSI2F_RYO T4
TEO_AI PO_4/P_D4/TAO_I4/TA0_O4 R19
P8_4/S_D20/TAO_l4/TA0_O4 D9
TEO_BI PO_6/P_D6/TAO_I6/TA0_O6 T22
P8_6/S_D22/TA0_I6/TA0_O6 A10
TEO_TIO PO_0/P_DO/TAO_IO/TAO_O0 P19
P8_0/S_D16/TA0_I0/TAO_OO0 D7
TEO_TH PO_2/P_D2/TAO_I2/TAQ_O2 R22
P8_2/S_D18/TAO_I2/TA0_O2 A9
TEO_ZI PO_8/P_D8/TAO_I8/TA0_O8 T19
P8_8/S_D24/TA0_I8/TA0_O8 D10
TE1_Al P3_4/P_A4/TA1_l4/TA1_O4 K18
P11_4/S_AS5/TA1_l4/TA1_O4 L5
TE1_BI P3_6/P_A6/TA1_l6/TA1_O6/CSI3F_CS0 L22
P11_6/S_A7/TA1_I6/TA1_0O6 M2
TE1_TIO P3_0/P_AO/TA1_I0/TA1_OO/INTP18 M19
P11_0/S_A1/TA1_I0/TA1_OO0 K1
TE1_TH P3_2/P_A2/TA1_I2/TA1_02 L19
P11_2/S_A3/TA1_I2/TA1_0O2 L2
TE1_ZI P3_8/P_A8/TA1_I8/TA1_O8/CSI3F_CS2 K21
P11_8/S_A9/TA1_I8/TA1_O8 N2
TJ_lOo P2_1/P_LLBE/P_LLWR/INTP13/TJ_O0 P21
P5_14/ETH_RXD2/TA3_I114/TA3_0O14/DMAAKO/TJ_O0 E14
TJ_I P2_2/P_LUBE/P_LUWR/INTP14/TJ_O1 P22
P5_15/ETH_RXD3/TA3_I15/TA3_0O15/DMAAK1/TJ_O1 D14
TJ_I2 P2_3/P_ULBE/P_ULWR/INTP15/TJ_O2 N18
P6_0/ETH_MDC/DMATCO/TJ_O2/P_A24 B14
TJ_I3 P2_4/P_UUBE/P_UUWR/INTP16/TJ_O3 N19
P6_1/ETH_MDIO/DMATC1/TJ_O3/P_A25 A15
Output | TAO_OO PO_0/P_DO/TAO_IO/TEO_TIO P19
P8_0/S_D16/TAO_IO/TE_TIO D7
TAO_O1 PO_1/P_D1/TAO_I1 P18
P8_1/S_D17/TA0_I D8
TAO_O2 PO_2/P_D2/TAO_I2/TEO_TI1 R22
P8_2/S_D18/TAO_I2/TEO_TI1 A9
TAO_O3 PO_3/P_D3/TAO_I3 R21
P8_3/S_D19/TA0_I3 B9
TAO_O4 PO_4/P_D4/TAO_I4/TEO_AI R19
P8_4/S_D20/TAO_I4/TEO_AI D9
TAO_O5 PO_5/P_D5/TAO_I5 R18
P8_5/S_D21/TA0_I5 E9
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Table 2-6 Duplication of Pin Functions (7/9)

/0 Assigr_red Alternate Functions Pin No.
Function
Output | TAO_O6 P0_6/P_D6/TAO_I6/TEOQ_BI T22
P8_6/S_D22/TAQ_I6/TEQ_BI A10
TA0_O7 PO_7/P_D7/TA0_I7 T21
P8_7/S_D23/TA0_I7 B10
TAO_O8 P0_8/P_D8/TA0Q_I8/TEQ_ZI T19
P8_8/S_D24/TA0_I8/TEOQ_ZI D10
TA0_0O9 P0_9/P_D9/TA0_I9 T18
P8_9/S_D25/TAQ_I9 E10
TA0_O10 PO_10/P_D10/TAO_I10 u22
P8_10/S_D26/TA0_I10 B11
TAO_O11 PO_11/P_D11/TA0_I11 u21
P8_11/S_D27/TA0_I11 D11
TA0_O12 PO_12/P_D12/TA0_I12 u19
P8_12/S_D28/TA0_I12 E11
TA0_O13 P0_13/P_D13/TA0_I13 V22
P8_13/S_D29/TA0_I13 D12
TA0_O14 PO_14/P_D14/TA0_I14 V21
P8_14/S_D30/TA0_l14 E12
TA0_O15 P0_15/P_D15/TA0_I15 w22
P8_15/S_D31/TA0_I15 E13
TA1_00 P3_0/P_AO/TA1_IO/TE1_TIO/INTP18 M19
P11_0/S_A1/TA1_IO/TE1_TIO K1
TA1_O1 P3_1/P_A1/TA1_I1 M21
P11_1/S_A2/TA1_I1 K4
TA1_02 P3_2/P_A2/TA1_I2/TE1_TH L19
P11_2/S_AS3/TA1_I2/TE1_TH L2
TA1_03 P3_3/P_A3/TA1_I3 L18
P11_3/S_A4/TA1_13 L1
TA1_0O4 P3_4/P_A4/TA1_I4/TE1_Al K18
P11_4/S_A5/TA1_l4/TE1_Al L5
TA1_05 P3_5/P_A5/TA1_I5 L21
P11_5/S_A6/TA1_l5 L4
TA1_06 P3_6/P_A6/TA1_I6/CSI3F_CSO0/TE1_BI L22
P11_6/S_A7/TA1_l6/TE1_BI M2
TA1_0O7 P3_7/P_A7/TA1_I7/CSI3F_CS1 K19
P11_7/S_A8/TA1_17 M1
TA1_0O8 P3_8/P_A8/TA1_I8/CSI3F_CS2/TE1_ZI K21
P11_8/S_A9/TA1_I8/TE1_ZI N2
TA1_09 P3_9/P_A9/TA1_I9/CSI3F_CS3 K22
P11_9/S_A10/TA1_I9 N1
TA1_010 P3_10/P_A10/TA1_I10/CSI3F_CS4 J19
P11_10/S_A11/TA1_IH0/CSI1F_CS0 P2
TA1_O11 P3_11/P_A11/TA1_I11/CSI3F_CS5 J21
P11_11/S_A12/TA1_I11/CSIHF_CS1 P1
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Chapter 2 Pin Function
Table 2-6 Duplication of Pin Functions (8/9)
/0 Assigr_red Alternate Functions Pin No.
Function
Output | TA1_0O12 P3_12/P_A12/TA1_I12/CSI3F_CS6 J22
P11_12/S_A13/TA1_I12/CSIHF_CS2 M4
TA1_0O13 P3_13/P_A13/TA1_I13/CSI3F_CS7 H19
P11_13/S_A14/TA1_I13/CSIHF_CS3 M5
TA1_O14 P3_14/P_A14/TA1_l114/CSI3_RYI/CSI3_RYO H21
P11_14/S_A15/TA1_I14/CSIHF_CS4 R2
TA1_O15 P3_15/P_A15/TA1_I15/CSI3_SSI H22
P12_15/S_A16/TA1_I15/CSI1F_CS5 R1
TA2_00 P1_0/P_D16/TA2_I0/ADCNVO w21
P7_0/S_DO0/TA2_I0 Cc2
TA2_OA1 P1_1/P_D17/TA2_I1/ADCNV1 Y22
P7_1/S_D1/TA2_I1 A2
TA2_02 P1_2/P_D18/TA2_I2/ADCNV2 Y21
P7_2/S_D2/TA2_I2 B2
TA2_03 P1_3/P_D19/TA2_I3/ESOO AA22
P7_3/S_D3/TA2_I3 A3
TA2_0O4 P1_4/P_D20/TA2_I4/ESO1 AA21
P7_4/S_D4/TA2_l4 B3
TA2_0O5 P1_5/P_D21/TA2_I5/ESO2 AB21
P7_5/S_D5/TA2_15 A4
TA2_06 P1_6/P_D22/TA2_I6/ESO3 W19
P7_6/S_D6/TA2_l6 B4
TA2_O7 P1_7/P_D23/TA2_I7 AA20
P7_7/S_D7/TA2_17 A5
TA2_08 P1_8/P_D24/TA2_I8 AB20
P7_8/S_D8/TA2_I8 B5
TA2_09 P1_9/P_D25/TA2_I9 AA19
P7_9/S_D9/TA2_19 A6
TA2_0O10 P1_10/P_D26/TA2_I10 AB19
P7_10/S_D10/TA2_I10 B6
TA2_O11 P1_11/P_D27/TA2_I11 AA18
P7_11/S_D11/TA2_I11 D5
TA2_012 P1_12/P_D28/TA2_I12 AB18
P7_12/S_D12/TA2_I12 A7
TA2_0O13 P1_13/P_D29/TA2_I13 W17
P7_13/S_D13/TA2_I13 D6
TA2_0O14 P1_14/P_D30/TA2_I14 AA17
P7_14/S_D14/TA2_I14 A8
TA2_0O15 P1_15/P_D31/TA2_I15 AB17
P7_15/S_D15/TA2_I15 E5
TA3_00 P5_0/ETH_CRS/TA3_I0/INTP20/P_LLDQM/CSIOF_RYI/CSIOF_RYO | A21
P9_0/S_SDCKE/TA3_I0/INTP10/CSI2F_CS0 D4
TA3_Of1 P5_1/ETH_COL/TA3_I1/INTP21/CSIOF_SSI/P_LUDQM B20
P9_2/S_SDCAS/TA3_I1/CSI2F_CS2 E4
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Table 2-6 Duplication of Pin Functions (9/9)
110 Assigr_red Alternate Functions Pin No.
Function
Output | TA3_0O2 P5_2/ETH_TXD3/TA3_I2/INTP22/CSIOF_CS0/P_ULDQM A20
P9_3/S_SDRAS/TA3_I2/CSI2F_CS3 D2
TA3_03 P5_3/ETH_TXD2/TA3_I3/INTP23/CSIOF_CS1/P_UUDQM B19
P9_4/S_LLDQM/TA3_I3/CSI2F_CS4 D1
TA3_04 P5_4/ETH_TXD1/TA3_I4/INTP24/CSIOF_CS2/P_REFRQ A19
P9_5/S_LUDQM/TA3_I4/CSI2F_CS5 E2
TA3_05 P5_5/ETH_TXDO/TA3_I5/INTP25/CSIOF_CS3/P_SDRAS B18
P9_12/S_RD/TA3_I5/INTP11 G1
TA3_06 P5_6/ETH_TXEN/TA3_I6/INTP26/CSIOF_CS4/P_SDCAS A18
P9_13/S_WR/TA3_I6/INTP12/CSI1_SSI H2
TA3_O7 P5_7/ETH_TXCLK/TA3_I7/INTP27/CSIOF_CS5 A17
P9_14/S_LLBE/TA3_I7/INTP13/CSI1_RYI/CSI1_RYO H1
TA3_08 P5_8/ETH_TXER/TA3_I8/CSIOF_CS6/P_SDCKE D17
P10_2/S_SDWE/TA3_I8/INTP17/CSI2F_SSI J1
TA3_09 P5_9/ETH_RXER/TA3_I9/CSIOF_CS7/P_CS4 D18
P10_3/S_BCYST/TA3_I9/INTP18/S_DMATC1/CSI4_SSI K2
TA3_010 P5_10/ETH_RXCLK/TA3_I10/P_BUSRQ A16
P10_4/S_CSO0/TA3_I10/INTP19/CSI2_SSI W1
TA3_O11 P5_11/ETH_RXDV/TA3_I11/P_SDWE D16
P10_5/S_CS1/TA3_I11/INTP24/CSI2_RYI/CSI2_RYO w2
TA3_0O12 P5_12/ETH_RXDO/TA3_I12/P_BCYST B15
P10_6/S_CS2/TA3_I12/INTP25/CSI1F_SSI Y1
TA3_013 P5_13/ETH_RXD1/TA3_I13 D15
P10_9/S_HLDAK/TA3_I13/SO2/INTP27 us
TA3_0O14 P5_14/ETH_RXD2/TA3_114/DMAAKO/TJ_I0/TJ_OO0 E14
P10_10/S_HLDRQ/TA3_I14/SCK2/TXD2 U4
TA3_015 P5_15/ETH_RXD3/TA3_I15/DMAAK1/TJ_I1/TJ_O1 D14
P10_11/S_REFRQ/TA3_I15/CSI2F_RYI/CSI2F_RYO T4
TJ_00 P2_1/P_LLBE/P_LLWR/INTP13/TJ_lO P21
P5_14/ETH_RXD2/TA3_114/TA3_O14/DMAAKO/TJ_IO E14
TJ_O1 P2_2/P_LUBE/P_LUWR/INTP14/TJ_I1 P22
P5_15/ETH_RXD3/TA3_I15/TA3_O15/DMAAK1/TJ_I1 D14
TJ_02 P2_3/P_ULBE/P_ULWR/INTP15/TJ_I2 N18
P6_0/ETH_MDC/DMATCO/TJ_I2/P_A24 B14
TJ_O3 P2_4/P_UUBE/P_UUWR/INTP16/TJ_I3 N19
P6_1/ETH_MDIO/DMATC1/TJ_I3/P_A25 A15
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2.4 Pin State After Reset

The table below lists the state of each pin after reset.

Table 2-7 Pin State After Reset (1/8)

Pin No. Pin Name After Reset
A2 |P7_1/S_D1/TA2_I1/TA2_O1 Hi-z
A3 | P7_3/S_D3/TA2_I3/TA2_03 Hi-z
A4 | P7_5/S_D5/TA2_I5/TA2_0O5 Hi-z
A5 | P7_7/S_D7/TA2_I7/TA2_O7 Hi-z
A6 | P7_9/S_D9/TA2_I19/TA2_09 Hi-z
A7  |P7_12/S_D12/TA2_I12/TA2_O12 Hi-z
A8 | P7_14/S_D14/TA2_|14/TA2_O14 Hi-z
A9 | P8_2/S_D18/TAO_I2/TA0_O2/TEO_TH Hi-z
A10 |P8_6/S_D22/TA0_l6/TA0_O6/TEO_BI Hi-z
A11  |UDPH Hi-z
A12 |UDMH Hi-z
A13 |UDPF Hi-z
A14 |UDMF Hi-z
A15 | P6_1/ETH_MDIO/DMATC1/TJ_I3/TJ_O3/P_A25 Hi-z
A16 | P5_10/ETH_RXCLK/TA3_I10/TA3_O10/P_BUSRQ Hi-z
A17 | P5_7/ETH_TXCLK/TA3_I7/TA3_O7/INTP27/CSIOF_CS5 Hi-z
A18 |P5_6/ETH_TXEN/TA3_I6/TA3_O6/INTP26/CSIOF_CS4/P_SDCAS Hi-z
A19 | P5_4/ETH_TXD1/TA3_I4/TA3_O4/INTP24/CSIOF_CS2/P_REFRQ Hi-z
A20 |P5_2/ETH_TXD3/TA3_I2/TA3_O2/INTP22/CSIOF_CS0/P_ULDQM Hi-z
A21 | P5_0/ETH_CRS/TA3_I0/TA3_OO0/INTP20/P_LLDQM/CSIOF_RYI/CSIOF_RYO Hi-z
B1 Vgg -
B2 |P7_2/S_D2/TA2_I2/TA2_02 Hi-z
B3 | P7_4/S_D4/TA2_l4/TA2_04 Hi-z
B4 |P7_6/S_D6/TA2_I6/TA2_06 Hi-z
B5 |P7_8/S_D8/TA2_I8/TA2_08 Hi-z
B6 |P7_10/S_D10/TA2_I10/TA2_0O10 Hi-z
B7 |EVpp -
B8 |Vgg -
B9 |P8_3/S_D19/TA0_I3/TAO_O3 Hi-z
B10 | P8_7/S_D23/TA0_I7/TA0_O7 Hi-z
B11 | P8_10/S_D26/TA0_I10/TA0_O10 Hi-z
B12 |Vgg -
B13 |UVpp -
B14 |P6_0/ETH_MDC/DMATCO/TJ_I2/TJ_02/P_A24 Hi-z
B15 |P5_12/ETH_RXDO/TA3_I12/TA3_O12/P_BCYST Hi-z
B16 |EVpp -
B17 |Vgg -
B18 | P5_5/ETH_TXDO/TA3_I5/TA3_O5/INTP25/CSIOF_CS3/P_SDRAS Hi-z
B19 | P5_3/ETH_TXD2/TA3_I3/TA3_O3/INTP23/CSIOF_CS1/P_UUDQM Hi-z
B20 |P5_1/ETH_COL/TA3_I1/TA3_O1/INTP21/CSIOF_SSI/P_LUDQM Hi-z
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Table 2-7 Pin State After Reset (2/8)

Pin No. Pin Name After Reset
B21 P4_12/P_HLDAK/INTP23/DMAAK2/SO0F Hi-z
B22 | P4_13/P_HLDRQ/DMATC2/SIOF/RXDOF/SDAO Hi-z

C1 P9_1/S_BUSCLK/CSI2F_CS1 Output (fy)
Cc2 P7_0/S_DO0/TA2_I0/TA2_O0 Hi-z
C21 P4_10/P_CS3/INTP22/DMATC5 Hi-z
C22 |P4_11/P_WAIT/SCKOF/TXDOF/SCLO Hi-z
D1 P9_4/S_LLDQM/TA3_I3/TA3_O3/CSI2F_CS4 Hi-z
D2 P9_3/S_SDRAS/TA3_I2/TA3_02/CSI2F_CS3 Hi-z
D4 P9_0/S_SDCKE/TA3_I0/TA3_O0/INTP10/CSI2F_CS0 Hi-z
D5 P7_11/S_D11/TA2_I11/TA2_O11 Hi-z
D6 P7_13/S_D13/TA2_I13/TA2_013 Hi-z
D7 P8_0/S_D16/TAO_IO/TAO_OO/TE_TIO Hi-z
D8 P8_1/S_D17/TA0_I1/TA0_O1 Hi-z
D9 P8_4/S_D20/TAO_I4/TAO_O4/TEO_AI Hi-z
D10 |P8_8/S_D24/TAO_I8/TAO_O8/TEO_ZI Hi-z
D11 P8_11/S_D27/TA0_I11/TA0_O11 Hi-z
D12 | P8_13/S_D29/TA0_I13/TA0_O13 Hi-z
D13 FLMDO Input
D14 | P5_15/ETH_RXDS3/TA3_I15/TA3_O15/DMAAK1/TJ_I1/TJ_OA1 Hi-z
D15 |P5_13/ETH_RXD1/TA3_I13/TA3_0O13 Hi-z
D16 |P5_11/ETH_RXDV/TA3_I11/TA3_O11/P_SDWE Hi-z
D17 |P5_8/ETH_TXER/TA3_I8/TA3_0O8/CSIOF_CS6/P_SDCKE Hi-z
D18 |P5_9/ETH_RXER/TA3_I9/TA3_QO9/CSIOF_CS7/P_CS4 Hi-z
D19 |MODE2 Input
D21 P4_8/P_CS1/P_BCYST/INTP20 Hi-z
D22 |P4_9/P_CS2/INTP21/DMAAK5 Hi-z
E1 P9_7/S_UUDQM/S_DMATCS3/ESO1/CSI2F_CS7 Hi-z
E2 P9_5/S_LUDQM/TA3_I4/TA3_04/CSI2F_CS5 Hi-z
E4 P9_2/S_SDCAS/TA3_I1/TA3_O1/CSI2F_CS2 Hi-z
E5 P7_15/S_D15/TA2_I15/TA2_0O15 Hi-z
E6 MODES3 Input
E7 Vgs -
E8 EVpp -
E9 P8_5/S_D21/TAO_I5/TA0_O5 Hi-z
E10 |P8_9/S_D25/TA0_I9/TA0_O9 Hi-z
E11 P8_12/S_D28/TA0_I12/TA0_O12 Hi-z
E12 |P8_14/S_D30/TAO0_I14/TA0_O14 Hi-z
E13 |P8_15/S_D31/TA0_I15/TA0_O15 Hi-z
E14 | P5_14/ETH_RXD2/TA3_I14/TA3_O14/DMAAKO/TJ_IO/TJ_O0 Hi-z
E15 |IVpp -
E16 |Vss -
E17 |EVpp -
E18 |Vss -
E19 |Vgg -
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Table 2-7 Pin State After Reset (3/8)

Pin No. Pin Name After Reset
E21 |P4_6/P_A22/INTP11/DMAAK3/SI3F/RXD3F/SDA3 Hi-z
E22 |P4_7/P_A23/INTP12/SCK3F/TXD3F/SCL3/ADTRG20 Hi-z
F1 P9_9/S_LUWR/S_DMARQ2/S_DMATC0/SO4 Hi-z
F2 P9_8/S_LLWR/S_DMAAK2/CSI4_RY|/CSI4_RYO Hi-z
F4 P9_6/S_ULDQM/S_DMATC2/ESO0/CSI2F_CS6 Hi-z
F5 EVpp -
F6 EVpp -
F7 |Vgs -
F8 EVpp -
F9 EVpp -
F10 |Vgg -
F13 |Vgg -
F14 |EVpp -
F15 |IVpp -
F16 |Vsg -
F17 |EVpp -
F18 |EVpp -
F19 |P4_3/P_A19/INTP8/DMAAK4/SO3F Hi-z
F21 | P4_4/P_A20/INTP9/DMATC4/SI3/RXD3 Hi-z
F22 |P4_5/P_A21/INTP10/DMATC3/SCK3/TXD3/ADTRG10 Hi-z
G1 P9_12/S_RD/TA3_I5/TA3_O5/INTP11 Hi-z
G2 | P9_11/S_UUWR/S_DMARQ3/SCK4/TXD4/SCL4/ESO3 Hi-z
G4 | P9_10/S_ULWR/S_DMAAKS/SI4/RXD4/SDA4/ESO2 Hi-z
G5 |IVpp -
G6 |IVpp -
G17 |Vgg -
G18 |Vgg -
G19 |P4_0/P_A16/INTP5/CSI3F_RYI/CSI3F_RYO Hi-z
G21 | P4_1/P_A17/INTP6/CSI3F_SSI Hi-z
G22 |P4_2/P_A18/INTP7/SO3 Hi-z
H1 P9_14/S_LLBE/TA3_I7/TA3_O7/INTP13/CSI1_RYI/CSI1_RYO Hi-z
H2 P9_13/S_WR/TA3_I6/TA3_O6/INTP12/CSI1_SSI Hi-z
H4 | P9_15/S_LUBE/INTP14/SO1 Hi-z
H5 |Vgg -
H6 |Vgg -
H17  |IVpp -
H18 |IVpp -
H19 |P3_13/P_A13/TA1_I13/TA1_O13/CSI3F_CS7 Hi-z
H21 | P3_14/P_A14/TA1_I14/TA1_O14/CSI3_RYI/CSI3_RYO Hi-z
H22 | P3_15/P_A15/TA1_I15/TA1_O15/CSI3_SSI Hi-z
J1 P10_2/S_SDWE/TA3_I8/TA3_O8/INTP17/CSI2F_SSI Hi-z
J2 P10_0/S_ULBE/INTP15/SI1/RXD1/S_DMATCO Hi-z
J4 P10_1/S_UUBE/INTP16/SCK1/TXD1/S_DMATC1 Hi-z
J5 EVpp -
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Table 2-7 Pin State After Reset (4/8)

Pin No. Pin Name After Reset
J6 EVpp -
J17 EVpp -
J18 EVpp -
J19 P3_10/P_A10/TA1_I10/TA1_O10/CSI3F_CS4 Hi-z
J21 P3_11/P_A11/TA1_I11/TA1_O11/CSI3F_CS5 Hi-z
J22 P3_12/P_A12/TA1_I12/TA1_0O12/CSI3F_CS6 Hi-z
K1 P11_0/S_A1/TA1_I0/TA1_OO/TE1_TIO Hi-z
K2 P10_3/S_BCYST/TA3_I9/TA3_O9/INTP18/S_DMATC1/CSI4_SSI Hi-z
K4 P11_1/S_A2/TA1_I1/TA1_O1 Hi-z
K5 Vss -
K6 Vss -
K17 |Vss _
K18 | P3_4/P_A4/TA1_I4/TA1_O4/TE1_Al Hi-z
K19 | P3_7/P_A7/TA1_I7/TA1_QO7/CSI3F_CS1 Hi-z
K21 P3_8/P_A8/TA1_I8/TA1_0O8/CSI3F_CS2/TE1_ZI Hi-z
K22 | P3_9/P_A9/TA1_I9/TA1_O9/CSI3F_CS3 Hi-z
L1 P11_3/S_A4/TA1_I3/TA1_0O3 Hi-z
L2 P11_2/S_A3/TA1_I2/TA1_O2/TE1_TH Hi-z
L4 P11_5/S_A6/TA1_I5/TA1_0O5 Hi-z
L5 P11_4/S_A5/TA1_l4/TA1_O4/TE1_Al Hi-z
L18 P3_3/P_A3/TA1_I3/TA1_0O3 Hi-z
L19 P3_2/P_A2/TA1_I2/TA1_O2/TE1_TH Hi-z
L21 P3_5/P_A5/TA1_I5/TA1_0O5 Hi-z
L22 P3_6/P_A6/TA1_l6/TA1_06/CSI3F_CSO0/TE1_BI Hi-z
M1 P11_7/S_A8/TA1_I7/TA1_O7 Hi-z
M2 P11_6/S_A7/TA1_l6/TA1_O6/TE1_BI Hi-z
M4 P11_12/S_A13/TA1_I12/TA1_O12/CSIHF_CS2 Hi-z
M5 P11_13/S_A14/TA1_I13/TA1_O13/CSIHF_CS3 Hi-z
M18 | P2_7/P_WR/P_RW/NTP19 Hi-z
M19 | P3_0/P_AO/TA1_I0/TA1_OO/TE1_TIO/INTP18 Hi-z
M21 P3_1/P_A1/TA1_I1/TA1_O1 Hi-z
M22 | Vgg -
N1 P11_9/S_A10/TA1_I9/TA1_QO9 Hi-z
N2 P11_8/S_A9/TA1_I8/TA1_O8/TE1_ZI Hi-z
N4 P12_1/S_A18/INTP1/CSI1F_CS7/ADCNVA1 Hi-z
N5 P12_2/S_A19/INTP2/ADCNV2/CSI0_SSI Hi-z
N6 IVpp -
N17 |EVpp -
N18 |P2_3/P_ULBE/P_ULWR/INTP15/TJ_I2/TJ_O2 Hi-z
N19 | P2_4/P_UUBE/P_UUWR/INTP16/TJ_I3/TJ_O3 Hi-z
N21 P2_5/P_RD/INTP17 Hi-z
N22 |P2_6/P_BUSCLK Outpu (fy)
P1 P11_11/S_A12/TA1_I11/TA1_O11/CSIHF_CS1 Hi-z
P2 P11_10/S_A11/TA1_I10/TA1_O10/CSIHF_CS0 Hi-z
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Table 2-7 Pin State After Reset (5/8)

Pin No. Pin Name After Reset
P4 P12_7/S_A24/INTP7/SO2F Hi-z
P5 P12_8/S_A25/INTP8/SI2F/RXD2F/SDA2 Hi-z
P6 |Vgs -
P17 |Vgg -
P18 PO_1/P_D1/TAO_I1/TA0_O1 Hi-z
P19 PO_0/P_DO/TAO_IO/TAO_OO/TEOQ_TIO Hi-z
P21 P2_1/P_LLBE/P_LLWR/INTP13/TJ_I0/TJ_OO0 Hi-z
P22 P2_2/P_LUBE/P_LUWR/INTP14/TJ_I1/TJ_O1 Hi-z
R1 P11_15/S_A16/TA1_I15/TA1_O15/CSI1F_CS5 Hi-z
R2 P11_14/S_A15/TA1_I14/TA1_O14/CSIHF_CS4 Hi-z
R4 P10_7/S_CS3/S_SDCS/INTP26/CSI1F_RYI/CSI1F_RYO Hi-z
R5 |Vgs -
R6 |Vgs -

R17 |Vgg -
R18 PO_5/P_D5/TA0_I5/TAO_O5 Hi-z
R19 PO_4/P_D4/TA0_I4/TA0_O4/TEO_AI Hi-z
R21 PO_3/P_D3/TA0_I3/TA0_O3 Hi-z
R22 PO_2/P_D2/TA0_I2/TAO_O2/TEO_TH Hi-z
T P12_3/S_A20/INTP3/CSIO_RYI/CSI0O_RYO Hi-z
T2 P12_0/S_A17/INTPO/CSI1F_CS6/ADCNV0 Hi-z
T4 P10_11/S_REFRQ/TA3_I15/TA3_0O15/CSI2F_RYI/CSI2F_RYO Hi-z
T5 |EVpp -
T6 |EVpp -
T17 [IVpp -
T18 PO_9/P_D9/TAO_I9/TA0_O9 Hi-z
T19 PO_8/P_D8/TA0_I8/TA0_OB8/TEQ_ZI Hi-z
T21 PO_7/P_D7/TA0_I7/TAO0_O7 Hi-z
T22 P0O_6/P_D6/TA0_I6/TA0_O6/TEO_BI Hi-z
U1 P12_5/S_A22/INTP5/SI0/RXD0O Hi-z
u2 P12_4/S_A21/INTP4/SO0 Hi-z
U4 P10_10/S_HLDRQ/TA3_I114/TA3_014/SCK2/TXD2 Hi-z
us P10_9/S_HLDAK/TA3_I13/TA3_O13/SO2/INTP27 Hi-z
ue |[IVpp -
U7 |Vgg -
uUs [EVpp -
U9 |Vgs -
U10 |DVpp -
U13 |Vgg -
Ul4 |PLLVpp -
U15 |PLLVgg -
ute |IVpp -
U17 |EVpp -
U8 |Vgg -
u19 P0O_12/P_D12/TA0_I12/TA0_O12 Hi-z
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Table 2-7 Pin State After Reset (6/8)

Pin No. Pin Name After Reset
u21 PO_11/P_D11/TA0_I11/TA0_O11 Hi-z
u22 |PO_10/P_D10/TAO_I10/TAO_O10 Hi-z

V1 P12_6/S_A23/INTP6/SCKO/TXDO/ADTRG11 Hi-z
V2 P12_9/S_A26/INTP9/SCK2F/TXD2F/SCL2/ADTRG21 Hi-z
V4 P10_8/S_WAIT/SI2/RXD2 Hi-z
V5 P14_0/ANIO6 Hi-z
V6 P14_4/ANI10 Hi-z
V7 ANIO4 Hi-z
V8 ANIOO Hi-z
V9 MDO6 Output
(undefined)
V10 |MDO2 Output
(undefined)
Vi1 EVTO Output
(undefined)
V12 |DVpp -
V13 | Vgg -
V14 |TRST Input
V15 |Vgg _
V16 |IVpp _
V17 |EVpp -
V18 |Vgg -
V19 | Vgg -
Va1 P0_14/P_D14/TA0_I14/TA0_O14 Hi-z
V22 | P0_13/P_D13/TA0_I13/TA0_O13 Hi-z
Wi1 P10_4/S_CSO0/TA3_I10/TA3_O10/INTP19/CSI2_SSI Hi-z
w2 P10_5/S_CS1/TA3_I11/TA3_O11/INTP24/CSI2_RYI/CSI2_RYO Hi-z
w4 P13_1/S_CS3/S_DMAAKO/ADTRGOOQ/INTP0O/CSI5_RYI/CSI5_RYO Hi-z
W5 P14_1/ANIO7 Hi-z
W6 P14_5/ANI11 Hi-z
W7 | ANIO5 Hi-z
W8 | ANIO1 Hi-z
w9 MDO7 Output
(undefined)
W10 |MDOS3 Output
(undefined)
W11 |EVTI Hi-z
w12 | MSEOO Output
(undefined)
W13 |TDO/FLSO Hi-z
W14 | TDI/FLRXD/FLSI Hi-z
W15 |TMS Hi-z
W16 | P2_0/NMI Hi-z
W17 |P1_13/P_D29/TA2_I13/TA2_0O13 Hi-z
W18 |EVpp -
W19 |P1_6/P_D22/TA2_l6/TA2_0O6/ESO3 Hi-z
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Table 2-7 Pin State After Reset (7/8)

Pin No. Pin Name After Reset
W21 |P1_0/P_D16/TA2_l0/TA2_O0/ADCNVO Hi-z
W22 |PO_15/P_D15/TAO_I15/TAQ_O15 Hi-z

Y1 P10_6/S_CS2/TA3_I12/TA3_O12/INTP25/CSI1F_SSI Hi-z
Y2 P13_7/CAN1RXD/SI5/RXD5/SDA5 Hi-z
Y21 P1_2/P_D18/TA2_I2/TA2_0O2/ADCNV2 Hi-z
Y22 |P1_1/P_D17/TA2_I1/TA2_O1/ADCNV1 Hi-z
AA1 P13_6/CAN1TXD/SCK5/TXD5/SCL5/INTP4 Hi-z
AA2 | P13_5/CANORXD/SI1F/RXD1F/SDA1 Hi-z
AA3 | P13_3/S_DMAAK1/SO5/INTP2/OCI Hi-z
AA4 | Vgg -
AA5 |P14_2/ANIO8 Hi-z
AA6 | AVRerm -
AA7 | AVggrp -
AA8 | ANIO2 Hi-z
AA9 |IVpp -
AA10 |MDO4 Output
(undefined)
AA11  |MDOO Output
(undefined)
AA12 | MSEO1 Output
(undefined)
AA13 | TRDY Hi-z
AA14 |OSCVpp -
AA15 | X2 -
AA16 |FLMD1 Input
AA17 | P1_14/P_D30/TA2_I14/TA2_O14 Hi-z
AA18 |P1_11/P_D27/TA2_I11/TA2_O11 Hi-z
AA19 | P1_9/P_D25/TA2_l19/TA2_09 Hi-z
AA20 |P1_7/P_D23/TA2_I7/TA2_O7 Hi-z
AA21 | P1_4/P_D20/TA2_l4/TA2_04/ESO1 Hi-z
AA22 | P1_3/P_D19/TA2_I3/TA2_O3/ESO0 Hi-z
AB2 |P13_4/CANOTXD/SCK1F/TXD1F/SCL1/INTP3 Hi-z
AB3 |P13_0/S_DMARQO/ADTRGO1/UCLK/CSI5_SSI Hi-z
AB4 |P13_2/S_DMARQ1/SO1F/INTP1/PPON Hi-z
AB5 |P14_3/ANIO9 Hi-z
AB6 |AVgg -
AB7 |AVpp -
AB8 |ANIO3 Hi-z
AB9 |Vgg -
AB10 |MDO5 Output
(undefined)
AB11 | MDO1 Output
(undefined)
AB12 | MCKO Output
(undefined)
AB13 | TCK/FLSCK Hi-z
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Chapter 2 Pin Function
Table 2-7 Pin State After Reset (8/8)
Pin No. Pin Name After Reset
AB14 |OSCVgg -
AB15 | X1 Input
AB16 |RESET Input
AB17 |P1_15/P_D31/TA2_I15/TA2_0O15 Hi-z
AB18 |P1_12/P_D28/TA2_I12/TA2_0O12 Hi-z
AB19 |P1_10/P_D26/TA2_I10/TA2_0O10 Hi-z
AB20 |P1_8/P_D24/TA2_I8/TA2_0O8 Hi-z
AB21 | P1_5/P_D21/TA2_I5/TA2_O5/ESO2 Hi-z
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2.5 Default States and Recommended Connection of

Unused Pins

Table 2-8 Default States and Recommended Connection of Unused Pins (1/9)

. . Default State | Recommended Connection
Pin No. Pin Name .
Function /10 of Unused Pins
A2 | P7_1/S_D1/TA2_I1/TA2_O1 P7_1 Input | Independently connect to
A3 |P7_3/S_D3/TA2_I3/TA2_O3 P7 3 Input | EVDD Or Vss via a resistor.
A4 | P7_5/S_D5/TA2_I5/TA2_0O5 P7_5 Input
A5 |P7_7/S_D7/TA2_I7/TA2_O7 P7_7 Input
A6 |P7_9/S_D9/TA2_I9/TA2_09 P7_9 Input
A7 |P7_12/S_D12/TA2_I12/TA2_012 P7_12 Input
A8 |P7_14/S_D14/TA2_I14/TA2_0O14 P7_14 Input
A9 | P8_2/S_D18/TA0_I2/TA0_O2/TEOQ_TI1 P8_2 Input
A10 |P8_6/S_D22/TA0_I6/TAO_O6/TEO_BI P8_6 Input
A11 [UDPH UDPH Output | Leave open.
A12 |UDMH UDMH Output | Leave open.
A13 |UDPF UDPF Input | Independently connect to Vgg
via a resistor.
A14 | UDMF UDMF Input | Independently connect to Vgg
via a resistor.
A15 |P6_1/ETH_MDIO/DMATC1/TJ_I3/TJ_OS3/P_A25 P6_1 Input | Independently connect to
A16 | P5_10/ETH_RXCLK/TA3_I10/TA3_O10/P_BUSRQ |P5_10  |Input | VDD Of Vss via aresistor.
A17 | P5_7/ETH_TXCLK/TA3_I7/TA3_O7/INTP27/ P5_7 Input
CSIOF_CS5
A18 | P5_6/ETH_TXEN/TA3_I6/TA3_O6/INTP26/ P5_6 Input
CSIOF_CS4/P_SDCAS
A19 | P5_4/ETH_TXD1/TA3_I4/TA3_O4/INTP24/ P5_4 Input
CSIOF_CS2/P_REFRQ
A20 |P5_2/ETH_TXDG3/TA3_I2/TA3_O2/INTP22/ P5_2 Input
CSIOF_CS0/P_ULDQM
A21 | P5_0/ETH_CRS/TA3_I0/TA3_OO0/INTP20/ P5_0 Input
P_LLDQM/CSIOF_RYI/CSIOF_RYO
B1 |Vgg Vss - | Always connect to the ground
directly.
B2 |P7_2/S_D2/TA2_l2/TA2_02 P7_2 Input | Independently connect to
B3 |P7_4/S_DA/TA2_I4/TA2_O4 P7_4 Input | EVDD OF Vss Via a resistor.
B4 |P7_6/S_D6/TA2_16/TA2_0O6 P7_6 Input
B5 |P7_8/S_D8/TA2_I8/TA2_08 P7_8 Input
B6 |P7_10/S_D10/TA2_I10/TA2_0O10 P7_10 Input
B7 |EVpp EVpp - Always connect to the power
supply.
B8 |Vss Vss — | Always connect to the ground
directly.
B9 |P8_3/S_D19/TA0_I3/TA0_O3 P8_3 Input | Independently connect to
B10 |P8_7/S_D23/TAO_I7/TA0_O7 P8_7 Input | EVDD Or Vss Via a resistor.
B11 |P8_10/S_D26/TA0_I10/TA0_O10 P8_10 Input
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Chapter 2 Pin Function
Table 2-8 Default States and Recommended Connection of Unused Pins (2/9)
. . Default State | Recommended Connection
Pin No. Pin Name .
Function /10 of Unused Pins
B12 |Vgg Vss - | Always connect to the ground
directly.
B13 |UVpp UVpp - Always connect to the power
supply.
B14 |P6_0/ETH_MDC/DMATCO/TJ_I2/TJ_O2/P_A24 P6_0 Input | Independently connect to
B15 |P5_12/ETH_RXDO/TA3_12/TA3_O12/P_BCYST |P5_12 Input | EVDD Or Vss via a resistor.
B16 |EVpp EVpp - Always connect to the power
supply.
B17 |Vsg Vss - | Always connect to the ground
directly.
B18 |P5_5/ETH_TXDO/TA3_I5/TA3_O5/INTP25/ P5_5 Input | Independently connect to
CSIOF_CS3/P_SDRAS EVpp or Vgg via a resistor.
B19 |P5_3/ETH_TXD2/TA3_I3/TA3_O3/INTP23/ P5_3 Input
CSIOF_CS1/P_UuDQM
B20 |P5_1/ETH_COL/TA3_I1/TA3_O1/INTP21/ P5_1 Input
CSIOF_SSI/P_LUDQM
B21 |P4_12/P_HLDAK/INTP23/DMAAK2/SOOF P4_12 Input
B22 |P4_13/P_HLDRQ/DMATC2/SIOF/RXDOF/SDAOQ P4_13 Input
C1 |P9_1/S_BUSCLK/CSI2F_CSt S_BUSCLK | OQutput | Leave open.
C2 | P7_0/S_DO/TA2_l0/TA2_0O0 P7_0 Input | Independently connect to
C21 |P4_10/P_CS3/INTP22/DMATC5 P4 10 Input | EVDD Or Vss via a resistor.
C22 |P4_11/P_WAIT/SCKOF/TXDOF/SCLO P4_11 Input
D1 | P9_4/S_LLDQM/TA3_I3/TA3_O3/CSI2F_CS4 P9_4 Input
D2 |P9_3/S_SDRAS/TA3_I2/TA3_0O2/CSI2F_CS3 P9_3 Input
D4 | P9_0/S_SDCKE/TA3_IO/TA3_OO/INTP10/ P9_0 Input
CSI2F_CS0
D5 |P7_11/S_D11/TA2_I11/TA2_O11 P7_11 Input
D6 |P7_13/S_D13/TA2_I13/TA2_0O13 P7_13 Input
D7 |P8_0/S_D16/TA0_IO/TAO_OO/TE_TIO P8_0 Input
D8 |P8_1/S_D17/TA0_I1/TA0_O1 P8_1 Input
D9 |P8_4/S_D20/TA0_l4/TAO_O4/TEOQ_AI P8_4 Input
D10 |P8_8/S_D24/TA0_I8/TAO_OB8/TEO0_ZI P8_8 Input
D11 |P8_11/S_D27/TA0_I11/TA0_O11 P8_11 Input
D12 |P8_13/S_D29/TA0_I13/TA0_O13 P8_13 Input
D13 |FLMDO FLMDO Input | Connect to Vgg directly if the
FLMDO signal is always low.
Independently connect to Vgg
via a resistor (100 kQ is
recommended) when in flash
memory programming mode,
boundary scan mode, or flash
memory self-programming
mode.
D14 |P5_15/ETH_RXD3/TA3_I15/TA3_O15/DMAAK1/ P5_15 Input | Independently connect to
TJ_M/TJ_OA EVpp or Vgg via a resistor.
D15 |P5_13/ETH_RXD1/TA3_I13/TA3_0O13 P5_13 Input
D16 |P5_11/ETH_RXDV/TA3_I11/TA3_O11/P_SDWE P5_11 Input
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Table 2-8 Default States and Recommended Connection of Unused Pins (3/9)

. . Default State | Recommended Connection
Pin No. Pin Name .
Function /10 of Unused Pins
D17 | P5_8/ETH_TXER/TA3_I8/TA3_0O8/CSIOF_CS6/ P5_8 Input | Independently connect to
P_SDCKE EVpp or Vgg via a resistor.
D18 |P5_9/ETH_RXER/TA3_I9/TA3_O9/CSIOF_CS7/ P5_9 Input
P_CS4
D19 |MODE2 MODE2 Input | Independently connect to Vgg
via a resistor.
D21 |P4_8/P_CS1/P_BCYST/INTP20 P4_8 Input | Independently connect to
D22 | P4_9/P_CS2/INTP21/DMAAKS P49 Input | EVDD Or Vss Via a resistor.

E1 |P9_7/S_UUDQM/S_DMATC3/ESO1/CSI2F_CS7 |P9_7 Input

E2 |P9_5/S_LUDQM/TA3_I4/TA3_0O4/CSI2F_CS5 P9_5 Input

E4 |P9_2/S_SDCAS/TA3_I1/TA3_O1/CSI2F_CS2 P9_2 Input

E5 |P7_15/S_D15/TA2_I15/TA2_O15 P7_15 Input

E6 |MODES3 MODES3 Input | Independently connect to Vgg

via a resistor.

E7 |Vss Vgs - Always connect to the ground

directly.

E8 |EVpp EVpp - Always connect to the power

supply.

E9 |P8_5/S_D21/TA0_I5/TA0_O5 P8_5 Input | Independently connect to
E10 | P8_9/S_D25/TAO_I9/TAO_O9 P8_9 Input | EVDD OF Vss Via a resistor.
E11 |P8_12/S_D28/TA0_I12/TA0_O12 P8_12 Input
E12 |P8_14/S_D30/TA0_I14/TA0_O14 P8_14 Input
E13 |P8_15/S_D31/TA0_I15/TA0_O15 P8_15 Input
E14 |P5_14/ETH_RXD2/TA3_I14/TA3_O14/DMAAKO/ |P5_14 Input

TJ_10/TJ_O0
E15 |IVpp IVpp - Always connect to the power
supply.
E16 |Vgs Vgs - Always connect to the ground
directly.
E17 |EVpp EVpp - Always connect to the power
supply.
E18 |Vgs Vss — | Always connect to the ground
E19 |Vgs Vss _ | directly.
E21 |P4_6/P_A22/INTP11/DMAAK3/SI3F/RXD3F/SDA3 |P4_6 Input | Independently connect to
E22 |P4_7/P_A23/INTP12/SCK3F/TXD3F/SCL3/ P4 7 Input | EVDD Or Vss via a resistor.
ADTRG20

F1 | P9_9/S_LUWR/S_DMARQ2/S_DMATC0/SO4 P9_9 Input

F2 |P9_8/S_LLWR/S_DMAAK2/CSI4_RYI/CSI4_RYO |P9_8 Input

F4 |P9_6/S_ULDQM/S_DMATC2/ESO0/CSI2F_CS6 |P9_6 Input

F5 |EVpp EVpp - Always connect to the power

F6 |EVpp EVpp — | supply.

F7 |Vss Vgs - Always connect to the ground

directly.

F8 |EVpp EVpp - Always connect to the power

F9 |EVpp EVpp — | supply.
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Table 2-8 Default States and Recommended Connection of Unused Pins (4/9)
Pin No. Pin Name Default State | Recommended Connection
Function /10 of Unused Pins
F10 |Vsg Vss - | Always connect to the ground
F13 | Vgs Vss _ | directly.
F14 |EVpp EVpp — | Always connect to the power
F15 |IVpp Voo — | supply.
F16 |Vgsg Vss - | Always connect to the ground
directly.
F17 | EVpp EVpp - Always connect to the power
F18 |EVpp EVpp — | supply.
F19 |P4_3/P_A19/INTP8/DMAAK4/SO3F P4_3 Input | Independently connect to
F21 | P4_4/P_A20/INTP9/DMATC4/SI3/RXD3 P4_4 Input | EVDD OF Vss Via a resistor.
F22 |P4_5/P_A21/INTP10/DMATC3/SCK3/TXD3/ P4_5 Input
ADTRG10
G1 |P9_12/S_RD/TA3_I5/TA3_O5/INTP11 P9_12 Input
G2 |P9_11/S_UUWR/S_DMARQ3/SCK4/TXD4/SCL4/ |P9_11 Input
ESO3
G4 | P9_10/S_ULWR/S_DMAAKS/SI4/RXD4/SDA4/ P9_10 Input
ESO2
G5 |IVpp IVpp - Always connect to the power
G6 |IVpp Voo — | supply.
G17 |Vgs Vss - | Always connect to the ground
G18 |Vsg Vss _ | directly.
G19 | P4_0/P_A16/INTP5/CSI3F_RYI/CSI3F_RYO P4_0 Input | Independently connect to
G21 |P4_1/P_A17/INTP6/CSI3F_SSI P4 1 Input | EVDD Or Vss via a resistor.
G22 |P4_2/P_A18/INTP7/SO3 P4_2 Input
H1 |P9_14/S_LLBE/TA3_I7/TA3_O7/INTP13/ P9_14 Input
CSI1_RYI/CSI1_RYO
H2 | P9_13/S_WR/TA3_I6/TA3_O6/INTP12/CSI1_SSI |P9_13 Input
H4 | P9_15/S_LUBE/INTP14/SO1 P9_15 Input
H5 |Vgg Vss - | Always connect to the ground
H6 | Vss Vss _ directly.
H17 [IVpp IVpp - Always connect to the power
H18 |IVpp Voo — | supply.
H19 |P3_13/P_A13/TA1_I13/TA1_O13/CSI3F_CS7 P3_13 Input | Independently connect to
H21 |P3_14/P_A14/TA1_[14/TA1_O14/CSI3_RYl/ P3_14 Input | EVDD Or Vss via a resistor.
CSI3_RYO
H22 |P3_15/P_A15/TA1_I15/TA1_O15/CSI3_SSI P3_15 Input
J1 | P10_2/S_SDWE/TA3_I8/TA3_O8/INTP17/ P10_2 Input
CSI2F_SSl|
J2 | P10_0/S_ULBE/INTP15/SI1/RXD1/S_DMATCO P10_0 Input
J4 | P10_1/S_UUBE/INTP16/SCK1/TXD1/S_DMATC1 |P10_1 Input
J5 |EVpp EVpp - Always connect to the power
J6 |EVpp EVpp — | supply.
J17 |EVpp EVpp -
J18 |EVpp EVpp -
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Table 2-8 Default States and Recommended Connection of Unused Pins (5/9)

Pin No. Pin Name Default State | Recommended Connection
Function /10 of Unused Pins
J19 | P3_10/P_A10/TA1_I10/TA1_O10/CSI3F_CS4 P3_10 Input | Independently connect to
J21 | P3_11/P_AT1/TA1_I11/TA1_O11/CSI3F_CS5 P3_11 Input | EVDD OF Vss Via a resistor.
J22 | P3_12/P_A12/TA1_I12/TA1_O12/CSI3F_CS6 P3_12 Input
K1 |P11_0/S_A1/TA1_I0O/TA1_OO/TE1_TIO P11_0 Input
K2 |P10_3/S_BCYST/TA3_I9/TA3_Q9/INTP18/ P10_3 Input
S_DMATC1/CSl4_SSI
K4 |P11_1/S_A2/TA1_I1/TA1_O1 P11_1 Input
K5 |Vgs Vss - | Always connect to the ground
K6 |Vss Vss _ | directly.
K17 |Vss Vss -
K18 | P3_4/P_A4/TA1_l4/TA1_O4/TE1_Al P3_4 Input | Independently connect to
K19 |P3_7/P_A7/TA1_I7/TA1_O7/CSI3F_CS1 P3_7 Input | EVDD Or Vss via a resistor.
K21 |P3_8/P_A8/TA1_I8/TA1_O8/CSI3F_CS2/TE1_ZI |P3_8 Input
K22 |P3_9/P_A9/TA1_I9/TA1_O9/CSI3F_CS3 P3_9 Input
L1 [P11_3/S_A4/TA1_I3/TA1_O3 P11_3 Input
L2 P11_2/S_AS3/TA1_I2/TA1_O2/TE1_TI1 P11_2 Input
L4 |P11_5/S_A6/TA1_I5/TA1_O5 P11_5 Input
L5 |[P11_4/S_A5/TA1_l4/TA1_O4/TE1_Al P11_4 Input
L18 |P3_3/P_AS3/TA1_I3/TA1_0O3 P3_3 Input
L19 |P3_2/P_A2/TA1_I2/TA1_O2/TE1_TH P3_2 Input
L21 | P3_5/P_A5/TA1_I5/TA1_O5 P3_5 Input
L22 |P3_6/P_A6/TA1_I6/TA1_0O6/CSI3F_CSO/TE1_BI |P3_6 Input
M1 | P11_7/S_A8/TA1_I7/TA1_O7 P11_7 Input
M2 |P11_6/S_A7/TA1_I6/TA1_O6/TE1_BI P11_6 Input
M4 | P11_12/S_A13/TA1_I12/TA1_O12/CSIHF_CS2 P11_12 Input
M5 |P11_13/S_A14/TA1_I13/TA1_O13/CSI1F_CS3 P11_13 Input
M18 |P2_7/P_WR/P_RW/NTP19 P2_7 Input
M19 | P3_0/P_AO/TA1_I0/TA1_OO/TE1_TIO/INTP18 P3_0 Input
M21 | P3_1/P_A1/TA1_I1/TA1_O1 P3_1 Input
M22 |Vgg Vss — | Always connect to the ground
directly.
N1 [P11_9/S_A10/TA1_I9/TA1_0O9 P11_9 Input | Independently connect to
N2 |P11_8/S_A9/TA1_I8/TA1_O8/TE1_ZI P11_8 Input | EVDD Or Vss Via a resistor.
N4 |P12_1/S_A18/INTP1/CSIHF_CS7/ADCNVA1 P12_1 Input
N5 |P12_2/S_A19/INTP2/ADCNV2/CSI0_SSI P12_2 Input
N6 |IVpp IVpp - Always connect to the power
N17 |EVpp EVpp — | supply.
N18 |P2_3/P_ULBE/P_ULWR/INTP15/TJ_I2/TJ_0O2 P2_3 Input | Independently connect to
N19 |P2_4/P_UUBE/P_UUWR/INTP16/TJ_I3/TJ_O3  |P2 4 Input | EVDD Or Vss Via a resistor.
N21 |P2_5/P_RD/INTP17 P2_5 Input
N22 |P2_6/P_BUSCLK P_BUSCLK | Output | Leave open.
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Table 2-8 Default States and Recommended Connection of Unused Pins (6/9)

Pin No. Pin Name Default State | Recommended Connection
Function /10 of Unused Pins

P1 |P11_11/S_A12/TA1_I11/TA1_O11/CSIHF_CSH1 P11_11 Input | Independently connect to

P2 |P11_10/S_AT1/TA1_I1O/TA1_O10/CSIHF_CSO  |P11_10 |Input |EVDD Or Vss Via aresistor.

P4 | P12_7/S_A24/INTP7/SO2F P12_7 Input

P5 |P12_8/S_A25/INTP8/SI2F/RXD2F/SDA2 P12_8 Input

P6 |Vss Vss - Always connect to the ground

P17 |Vgs Vss _ | directly.

P18 |PO_1/P_D1/TAO_I1/TA0_OA1 PO_1 Input | Independently connect to

P19 | PO_0/P_DO/TAO_IO/TAO_OO/TEQ_TIO PO_0 Input | EVDD Or Vss Via a resistor.

P21 |P2_1/P_LLBE/P_LLWR/INTP13/TJ_I0/TJ_O0 P2_1 Input

P22 |P2_2/P_LUBE/P_LUWR/INTP14/TJ_I1/TJ_O1 P2_2 Input

R1 [P11_15/S_A16/TA1_I15/TA1_O15/CSIHF_CS5 P11_15 Input

R2 |P11_14/S_A15/TA1_I14/TA1_O14/CSIHF_CS4 P11_14 Input

R4 |P10_7/S_CS3/S_SDCS/INTP26/CSI1F_RYI/ P10_7 Input

CSHHF_RYO

R5 |Vsgs Vss - Always connect to the ground

R6 |Vss Vss _ directly.

R17 |Vgs Vss -

R18 |P0_5/P_D5/TA0_I5/TA0_O5 PO_5 Input | Independently connect to

R19 | PO_4/P_DA4/TAQ_I4/TAO_O4/TEQ_A PO_4 Input | EVDD Or Vss via a resistor.

R21 | PO_3/P_D3/TAQ_I3/TAO_O3 P0_3 Input

R22 |PO_2/P_D2/TAO_I2/TA0_O2/TEO_TI PO_2 Input

T1 | P12_3/S_A20/INTP3/CSI0O_RYI/CSIO_RYO P12_3 Input

T2 |P12_0/S_A17/INTPO/CSI1F_CS6/ADCNVO P12_0 Input

T4 |P10_11/S_REFRQ/TA3_I15/TA3_O15/CSI2F_RYI/ | P10_11 Input

CSI2F_RYO

T5 |EVpp EVpp - Always connect to the power

T6 |EVpp EVpp — | supply.

T17 |IVpp IVpp -

T18 |P0_9/P_D9/TA0_I9/TA0_O9 PO_9 Input | Independently connect to

T19 |P0_8/P_D8/TAO_I8/TAO_OS/TEO_ZI PO_8 Input | EVDD Or Vss via a resistor.

T21 |P0_7/P_D7/TA0_I7/TAO_O7 PO_7 Input

T22 |P0_6/P_D6/TAO_I6/TAO0_O6/TEO_BI P0O_6 Input

U1l | P12_5/S_A22/INTP5/SI0/RXD0O P12_5 Input

U2 |P12_4/S_A21/INTP4/SO0 P12_4 Input

U4 | P10_10/S_HLDRQ/TA3_I14/TA3_0O14/SCK2/TXD2 | P10_10 Input

U5 |P10_9/S_HLDAK/TA3_I13/TA3_O13/SO2/INTP27 |P10_9 Input

uUé |IVpp IVpp - Always connect to the power

U7 |Vss Vss _ supply.

U8 |EVpp EVpp -

U9 |Vsgg Vgs - Always connect to the ground
directly.

uU10 |DVpp DVpp - Always connect to the power
supply.

U13 |Vss Vss - Always connect to the ground
directly.
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Table 2-8 Default States and Recommended Connection of Unused Pins (7/9)
. . Default State | Recommended Connection
Pin No. Pin Name .
Function /10 of Unused Pins
uUi4 |PLLVpp PLLVpp — | Always connect to the power
supply.
U15 |PLLVgg PLLVgg - Always connect to the ground
directly.
u16 |[IVpp IVpp - Always connect to the power
U17 |EVpp EVpp — | supply.
Ui8 |Vsg Vss - Always connect to the ground
directly.
U19 |P0_12/P_D12/TA0_I12/TA0_O12 PO_12 Input | Independently connect to
U21 |P0O_11/P_D11/TAO_I11/TA0_O11 PO_11 Input | EVDD Or Vss Via a resistor.
uU22 |P0_10/P_D10/TAO_I10/TAO_O10 PO_10 Input
V1 | P12_6/S_A23/INTP6/SCKO/TXDO/ADTRG11 P12_6 Input
V2 |P12_9/S_A26/INTP9/SCK2F/TXD2F/SCL2/ P12_9 Input
ADTRG21
V4 | P10_8/S_WAIT/SI2/RXD2 P10_8 Input
V5 | P14_0/ANIO6 P14_0 Input | Independently connect to
V6 |P14_4/ANI0 P14_4 Input | AVbD Or AVss via a resistor.
V7 | ANIO4 ANIO4 Input
V8 | ANIOO ANIOO Input
V9 |MDO6 MDO6 Output | Leave open.
V10 |MDO2 MDO2 Output
Vi1 |EVTO EVTO Output
V12 |DVpp DVpp - Always connect to the power
supply.
V13 |Vgg Vss - | Always connect to the ground
directly.
V14 |TRST TRST Input | Independently connect to Vgg
via a resistor.
V15 |Vgg Vgs - Always connect to the ground
directly.
V16 |IVpp IVpp - Always connect to the power
Vi7 |EVpp EVpp — | supply.
V18 |Vgg Vss - | Always connect to the ground
V19 |Vss Vss _ directly.
V21 |PO_14/P_D14/TA0_I14/TA0_O14 PO_14 Input | Independently connect to
V22 |P0O_13/P_D13/TA0_I13/TA0_O13 PO_13 Input | EVDD Or Vss via a resistor.
W1 | P10_4/S_CS0/TA3_I10/TA3_O10/INTP19/ P10_4 Input
CSI2_SSI
W2 | P10_5/S_CS1/TA3_I11/TA3_O11/INTP24/ P10_5 Input
CSI2_RYI/CSI2_RYO
W4 | P13_1/S_CS3/S_DMAAKO/ADTRGOO/INTPO/ P13_1 Input
CSI5_RYI/CSI5_RYO
W5 | P14_1/ANIO7 P14_1 Input | Independently connect to
W6 |P14_5/ANITT P14 5 Input | AVpD Or AVsg via a resistor.
W7 | ANIO5 ANIO5 Input
W8 | ANIO1 ANIO1 Input
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Table 2-8 Default States and Recommended Connection of Unused Pins (8/9)

. . Default State | Recommended Connection

Pin No. Pin Name .

Function /10 of Unused Pins
W9 | MDO7 MDO7 Output | Leave open.

W10 [MDO3 MDO3 Output

W11 |EVTI EVTI Input | Independently connect to
DVpp via a resistor.

W12 | MSEOO MSEQO Output | Leave open.

W13 | TDO/FLSO TDO Output

W14 | TDI/FLRXD/FLSI TDI Input | Independently connect to

W15 |TMS T™MS Input DVpp via a resistor.

W16 | P2_0/NMI P2_0 Input | Independently connect to

W17 | P1_13/P_D29/TA2_[13/TA2_O13 P1_13 Input | EVDD Or Vss via a resistor.

W18 |EVpp EVpp - Always connect to the power
supply.

W19 | P1_6/P_D22/TA2_l6/TA2_O6/ESO3 P1_6 Input | Independently connect to

W21 |P1_0/P_D16/TA2_I0/TA2_O0/ADCNVO P10 Input | EVDD Or Vss via a resistor.

W22 |P0_15/P_D15/TAO0_I15/TA0_O15 PO_15 Input

Y1 |P10_6/S_CS2/TA3_I12/TA3_O12/INTP25/ P10_6 Input
CSHF_SSI
Y2 |P13_7/CAN1RXD/SI5/RXD5/SDA5 P13_7 Input
Y21 |P1_2/P_D18/TA2_I2/TA2_0O2/ADCNV2 P1_2 Input
Y22 |P1_1/P_D17/TA2_11/TA2_O1/ADCNV1 P1_1 Input
AA1 | P13_6/CAN1TXD/SCK5/TXD5/SCL5/INTP4 P13_6 Input
AA2 | P13_5/CANORXD/SI1F/RXD1F/SDA1 P13_5 Input
AA3 |P13_3/S_DMAAK1/SO5/INTP2/OCI P13_3 Input

AA4 | Vgg Vss - Always connect to the ground
directly.

AA5 |P14_2/ANIO8 P14_2 Input | Independently connect to
AVpp or AVgg via a resistor.

AA6 | AVRerm AVREEM Input | Directly connect to AVgg.

AA7 | AVRerp AVREerp Input | Directly connect to AVpp.

AA8 | ANIO2 ANIO2 Input | Independently connect to
AVpp or AVgg via a resistor.

AA9 |IVpp IVpp - Always connect to the power
supply.

AA10 |MDO4 MDO4 Output | Leave open.

AA11 | MDOO MDOO Output

AA12 | MSEO1 MSEO1 Output

AA13 | TRDY TRDY Output | Independently connect to
DVpp via a resistor.

AA14 |OSCVpp OSCVpp - Always connect to the power
supply.

AA15 | X2 X2 - -

AA16 | FLMDA1 FLMD1 Input | If not in the boundary scan
mode, independently connect
to Vgg via a resistor.
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Table 2-8 Default States and Recommended Connection of Unused Pins (9/9)
Pin No. Pin Name Default State | Recommended Connection
Function /10 of Unused Pins
AA17 | P1_14/P_D30/TA2_I14/TA2_0O14 P1_14 Input | Independently connect to
AA18 | P1_11/P_D27/TA2_I11/TA2_O11 P1_11 Input | EVpD Or Vss Via a resistor.
AA19 | P1_9/P_D25/TA2_I9/TA2_09 P1_9 Input
AA20 | P1_7/P_D23/TA2_I7/TA2_O7 P1_7 Input
AA21 | P1_4/P_D20/TA2_l4/TA2_O4/ESO1 P1_4 Input
AA22 | P1_3/P_D19/TA2_I3/TA2_O3/ESO0 P1_3 Input
AB2 |P13_4/CANOTXD/SCK1F/TXD1F/SCL1/INTP3 P13_4 Input
AB3 |P13_0/S_DMARQO/ADTRGO01/UCLK/CSI5_SSI P13_0 Input
AB4 |P13_2/S_DMARQ1/SO1F/INTP1/PPON P13_2 Input
AB5 |P14_3/ANI09 P14_3 Input | Independently connect to
AVpp or AVgg via a resistor.
AB6 |AVgg AVgg - | Always connect to the ground
directly.
AB7 |AVpp AVpp - Always connect to the power
supply.
AB8 |ANIO3 ANIO3 Input | Independently connect to
AVpp or AVgg via a resistor.
AB9 |Vgs Vss - | Always connect to the ground
directly.
AB10 | MDO5 MDO5 Output | Leave open.
AB11 | MDO1 MDO1 Output
AB12 | MCKO MCKO Output
AB13 | TCK/FLSCK TCK Input | Independently connect to
DVpp via a resistor.
AB14 | OSCVgg OSCVgg — | Always connect to the ground
directly.
AB15 | X1 X1 Input -
AB16 |RESET RESET Input -
AB17 | P1_15/P_D31/TA2_I15/TA2_0O15 P1_15 Input | Independently connect to
AB18 |P1_12/P_D28/TA2_[12/TA2_O12 P1_12 Input | EVDD OF Vss Via a resistor.
AB19 | P1_10/P_D26/TA2_I10/TA2_0O10 P1_10 Input
AB20 |P1_8/P_D24/TA2_I8/TA2_0O8 P1_8 Input
AB21 | P1_5/P_D21/TA2_I5/TA2_O5/ESO2 P1_5 Input
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2.6 Pin Input Circuit Types

2.6.1 Input circuit types for port input pins and input pins that
have port or other functions

The input circuit type is determined by the settings of the port function control
registers PIS, PISE, and PISA, as shown in the table below.

Table 2-9  Input Circuit Types for Pins That Have Port Input Function

PISnm PISEnm PISAnm Input Circuit Type
0 0 0 CMOS
1 0 0 Schmitt 2
0 1 0 Schmitt 1
X X 1 LVTTL

Settings other than the above are prohibited.

Note For details about the setting of each pin, see 8.4.4 “V850E2/MN4 port control
register settings” on page 243.

2.6.2 Input circuit types for other input pins

The input circuit types for input pins other than those shown in 2.6.71 "Input
circuit types for port input pins and input pins that have port or other functions”
are listed in the table below.

Table 2-10 Input Circuit Types for Other Input Pins

Pin No.

Pin Name

Input Circuit Type

AB16

RESET

Schmitt 2
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Chapter 3 Operation Modes

3.1 Features
* The operation mode is specified according to the levels of the FLMDO,
FLMD1, MODE2, and MODES3 pins.
e There are three operation modes:
* Normal operation mode (single-chip mode)
* Flash memory programming mode
¢ Boundary scan mode
3.2 Operation Modes
3.2.1 Normal operation mode
This mode makes it possible to start instruction processing by branching to the
reset entry address in the internal flash memory after a system reset ends.
3.2.2 Flash memory programming mode
This mode makes it possible to use a flash memory programmer to program
the internal flash memory.
3.2.3 Boundary scan mode
This mode makes it possible to use a test method specified by IEEE 1149.1 to
check the connections between devices mounted on an application system
board.
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3.3 Specifying the Operation Mode

The operation mode is specified according to the status of the FLMDO,
FLMD1, MODE2, and MODES pins. The specifications of these pins are fixed
for the application system, and, if they are changed during operation, the
operation is not guaranteed. (However, this does not include changing the
FLMDO pin during flash memory self programming.)

Table 3-1 Operation Modes

FLMDO FLMD1 MODE2 MODE3 Operation Mode
L L L L Normal operation mode
H L L L Flash memory
programming mode
H H L L Boundary scan mode
Other than the above Setting prohibited

Note L: Low level
H: High level
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Chapter 4 CPU

4.1 Features

e V850E2M CPU core

¢ Protection functions

System register protection

Memory protection

Peripheral-device protection

Timing monitoring
* Multi-layer system bus
* Multiprocessor (dual-core) configuration?

— Up to two V850E2M CPUs
— Multiprocessor support

3 Only xPD70F3514 and 70F3515
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4.2 Configuration
Flash memory
CPU system
Processor element 1 (PE1)
| CPU1 |
| Flash cache 1 b
[ iNTC1 || RAM1 |
I CPU-specific peripheral function 1 I
Internal system bus ﬁ
CPU1 ¢ ¢
DMA ¢ @ @ @ ¢
DMA interface H-bus iqterface P-bus iqterface E-bus in_terface
(arbiter) (arbiter) (arbiter)
| | | |
H bus P bus E bus
DMA H-bus peripheral l Primary memory
functions controller
P-bus CPU system
peripheral peripheral
functions functions
Figure 4-1 CPU system configuration (single core)
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Flash memory
I
CPU system
Processor element 1 (PE1) Processor element 2 (PE2)
| CPU1 | | CPU2 |
Flash interface
[ Flash cache 1 F=l  (arbite) [ Flash cache 2 |
[ INTC1 || RAM1 | | INTC2 |[ RAMZ2 |
I CPU-specific peripheral function 1 I I CPU-specific peripheral function 2|
Inter-PE bus
Internal system bus ﬁ ‘
CPU1 ¢ ‘ ¢
CPU2 ¢ \ \ ‘ \ ?
e T T T
DMA interface H-bus ir)terface P-bus iqterface E-bus iqterface
(arbiter) (arbiter) (arbiter)
| | I I
H bus P bus E bus
DMA H-bus peripheral Primary memory
functions M M controller
P-bus CPU system
peripheral peripheral
functions functions
Figure 4-2 CPU system configuration (dual core)
4.3 CPU Core

The V850E2/MN4 uses a V850E2M CPU.

This CPU complies with the V850E2v3 architecture, is designed to provide
high performance, advanced functionality, and high reliability, and is intended
for device controlling microcontrollers used in embedded systems. The CPU
uses seven-stage pipeline control to enable single-clock execution of address
calculations, arithmetic logic operations, data transfers, and almost all other
instruction processing.

Note that, because the V850E2M CPU is compatible with the V850, V850E1,
and V850E2 CPUs at the object code level, conventional system software
assets can be used as is.

For details about the VB50E2M CPU, see the V850E2M Architecture User’s
Manual (RO1US0001EJ).
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7FFFFFFFu

10000000+
OFFFFFFFu

FFFFFFFFn

FO000000H
EFFFFFFFu

80000000+

4.4 Address Space

4.4.1 CPU address space

The V850E2M CPU uses a 32-bit architecture that supports a linear address
space of up to 4 GB.

However, for this product, instruction fetch addresses and data access
addresses are 29 bits, and the accessible address range, which includes both
the program space and data space, is a maximum of 512 MB.

—~_  Addressing —_ —L_  Operation —~
disabled — | disabled |~

256 MB

00000000+ 512 MB| 4 GB
Programarea  [--- Data area

256 MB
~__  Addressing L Operation ~
disabled T~  disabled I

Figure 4-3 CPU address space

For instruction address addressing, a value whose 29th bit is sign-extended is
automatically specified for the higher 3 bits of the register holding the
instruction address. Therefore, the addressable range is 00000000y to
OFFFFFFE and FO0O00000y to FFFFFFFE (and the least significant bit is
always 0). Be sure to place the instructions and the tables referenced using the
SWITCH, CALLT, and SYSCALL instructions in the instruction addressable
address range.

Because, when addressing a physically placed area exceeding 512 MB,
mirroring is performed using addresses excluding the higher 3 bits, data
access is possible regardless of the placement within the 4 GB space.
However, to ensure future compatibility, it is prohibited to run data addressing
assuming such mirroring.
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Chapter 4 CPU
4.4.2 CPU address space wraparound
(1) Program space
For instruction address addressing, a value whose 29th bit is sign-extended is
automatically specified for the higher 3 bits of the register holding the
instruction address.
Therefore, the highest address of the program space, FFFFFFFFH, and the
lowest address, 00000000H, as well as the addresses are contiguous, and
wraparound occurs at the boundaries of these addresses.
Program space

00000001+

00000000 (+) direction () direction

FFFFFFFFH

FFFFFFFEH

Program space
Figure 4-4 Program space wraparound
(2) Data space
The result of an operand address calculation operation that exceeds 29 bits is
ignored.
Therefore, the highest address of the data space, FFFFFFFFH, and the lowest
address, 00000000H, are contiguous, and wraparound occurs at the boundary
of these addresses.
Data space
00000001+
00000000+
(+) direction (-) direction
FFFFFFFFH
FFFFFFFEH
Data space
Figure 4-5 Data space wraparound
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443

Memory map

The areas shown below are reserved for the V850E2/MN4.

FFFFFFFFH
Addressing disabled/

“}— operation disabled T}~
10000000+
OFFFFFFFH
E-bus area
02000000+
O1FFFFFFH Internal flash
00000000+ memory area
FFFFFFFFH P-bus area
CPU peripheral area
Access-prohibited area
P-bus area
Access-prohibited area
Internal RAM area
| Access-prohibited |
T area -
H-bus area
FO000000H
EFFFFFFFH
~—_ Addressing disabled/—~_

T operation disabled T
80000000+

Figure 4-6 Memory map
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M

(a)

Figure 4-7

(b)

Figure 4-8

Areas

Internal flash memory area

The 32 MB from 00000000y to 01FFFFFF are reserved as the internal flash
memory area.

Internal flash memory (1 MB)
For the products below, 1 MB is provided from 00000000 to 000FFFFF.

Accessing the addresses 001000004 to 01FFFFFFy is prohibited.
» 4PD70F3510, 70F3512, and 70F3514

01FFFFFFy

) )

_ Access-prohibited ——
area

00100000k
000FFFFFH

Internal flash
memory area
(1 MB)

00000000+

Internal flash memory area (1 MB)

Internal flash memory (2 MB)
For the product below, 2 MB are provided from 00000000y to 001FFFFF.

Accessing the addresses 00200000y to 01FFFFFF is prohibited.
* uPD70F3515

01FFFFFFx

))

_ Access-prohibited —_
|~ area

00200000+
001FFFFFH

Internal flash
memory area
(2 MB)

00000000+

Internal flash memory area (2 MB)
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()

(@)

Figure 4-9

(b)

Figure 4-10

Internal RAM area

The 4 MB from FEA00000y to FEDFFFFF are reserved as the internal RAM
area.

Internal RAM (64 KB)

For the products below, 64 KB are provided from FEDF0000 to FEDFFFFF.
Accessing the addresses FEA00000y to FEDEFFFF is prohibited.

e 4PD70F3510 and 70F3512

FEDFFFFFH [internal Data RAM area

FEDFO000H (64 KB)
FEDEFFFFH

)

L Access-prohibited ~U
area

FEAQ000OH

Internal RAM area (64 KB)

Internal RAM (64 KB x 2)

For the products below, 64 KB are provided from FEDF0000y to FEDFFFFF,
and another 64 KB are provided from FEBF0000y to FEBFFFFF,.

Accessing the addresses FEC00000y to FEDEFFFFy and the addresses
FEA00000 to FEBEFFFF is prohibited.

* 4PD70F3514 and 70F3515

FEDFFFFFH | Internal Data RAM1 area
FEDFO0000H (64 KB)

FEDEFFFFH
~— Access-prohibited ~—
area

FECO00000H
FEBFFFFFH [ nternal Data RAM2 area
FEBFO000H (64 KB)

FEBEFFFFH

~L Access-prohibited ~
|~ area |~

FEAQO00O0OH

Internal RAM area (64 KB x 2)
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(3) External memory area and on-chip peripheral I/O area
(a) CPU peripherals
12 KB are provided from FFFF50004 to FFFF7FFF,, as the area for CPU-
specific peripheral functions and CPU system peripheral functions.
Peripheral I/O registers that have functions to specify the operation mode for
and monitor the status of the on-chip peripheral /0 are mapped to the on-chip
peripheral I/O area.
FFFF8000H
FFFF7FFFH | GpU Peripheral 1/0 area
FFFF5000H (12KB)
FFFF4FFFH
Figure 4-11 On-chip peripheral /O area (12 KB)
(b) Ebus
This is a 224 MB external memory area for the primary memory controller. The
external memory area is the area from 02000000y to OFFFFFFF.
Accessing the external memory area uses chip select signals assigned to each
memory block.
Table 4-1 CS spaces (E bus)
CS Address Size
P_CS1 020000004-03FFFFFFy 32 MB
P_CS2 040000004-07FFFFFFR 64 MB
P_CS3 080000004-0BFFFFFFy 64 MB
P_CS4 0C0000004-0FFFFFFFy 64 MB
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OFFFFFFFu

0C000000+
OBFFFFFFu

08000000k
07FFFFFFx

04000000+
03FFFFFFH

02000000+

Figure 4-12 CS spaces (E bus)

(c) Pbus

External memory area
(64 MB)

P_CS4

External memory area
(64 MB)

P_CS3

External memory area
(64 MB)

External memory area
(32 MB)

pP_CS2

P_CS1

The 32 KB from FFFF8000y to FFFFFFFF, as well as the 4 MB + 256 KB

from FF4000004 to FF83FFFF, are provided as the area for the P bus.

Peripheral I/O registers that have functions to specify the operation mode for
and monitor the status of the on-chip peripheral /0 are mapped to the on-chip

peripheral I/O area.

FFFFFFFFH
P-bus peripheral
1/O area
(32 KB)
FFFF8000H
FFFF7FFFH [CPU peripheral /0 area
FFFF5000H (12 KB)
FFFF4FFFH
L Access-prohibited ~
|~ area
FF840000H
FF83FFFFH
P-bus peripheral
I/O area
~_ (256 KB + 4 MB)
FF400000+

Figure 4-13 On-chip peripheral I/O space (P bus)
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(d)

Figure 4-14 Memory map (H bus)

The 160 MB from FO000000 to FOFFFFFF are provided as the on-chip
peripheral I/O area for the H bus.

FOFFFFFFH ,L JV

- —

H-bus peripheral
I/O area
(7.9375 MB)

F98OFFFFx

H-bus-shared |
— memory area \—
(64 KB)

))

External memory

— area (152 MB) ~~

(See the next
figure.)

Peripheral I/O registers that have functions to specify the operation mode for
and monitor the status of the on-chip peripheral /0 are mapped to the on-chip
peripheral I/O area.

Note that this area includes a 152 MB external memory area for the secondary
memory controller. The external memory area is the area from FO000000y to

FO7FFFFFy.

Accessing the external memory area uses chip select signals assigned to each
memory block.
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Figure 4-15

Table 4-2 CS spaces (H bus)

CSs

Address

Size

S_SDCS

FO0000004-F7FFFFFFy

128 MB

S_CS0

F8000000-F8FFFFFFy

16 MB

S_CS1

F90000004-FO3FFFFFH

4 MB

S_CS2

F94000004-FO5FFFFFy

2 MB

S_CS3

F96000004-FO7FFFFFy

2MB

FO7FFFFFu
F9600000H

External memory
area (2 MB)

S_CS3

FO5FFFFFx
F9400000H

External memory
area (2 MB)

S_CSs2

FO3FFFFFH
External memory

area (4 MB)
F9000000H

S_CS1

F8FFFFFFH

External memory

— area (16 MB) ——

))

F8000000H

S_CSo

F7FFFFFFH

External memory
~_ area (128 MB)

_ [
—

FO000000H

External memory area (H bus)

S_SDCS
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4.5

4.6

4.6.1

4.6.2

4.6.3

M

Processor Elements (PE)

The entity to which the CPU, flash cache, RAM, interrupt controller, and CPU-
specific peripheral functions are connected is called a processor element (PE).
V850E2/MN4 has up to two PEs, PE1 and PE2.

For the functions below, which are included in each PE, the I/O is assigned to
the same address space, but the physical implementations differ.

* Flash cache
¢ Interrupt controller
e CPU-specific peripheral functions

For details, see 4.9.1 (3) "CPU-specific peripheral functions and CPU
system peripheral functions”.

Bus Architecture

Internal system bus

This internal system bus connects each PE and DMA to the P bus, H bus, and
E bus. This internal system bus is in a multi-layer configuration, and PE1, PE2,
and DMA each has its own layer. This makes it possible to simultaneously
access different buses (the P bus, H bus, and E bus) for each PE and DMA.
Note that arbitration is performed using each bus interface if there is a conflict
when trying to access the same bus.

P bus

This is the bus to which P bus peripherals (TAUA, TAUJ, ENCA, OSTM, WDTA,
ADCA, ports, UARTE, UARTJ, CSIG, CSIH, 12CB, and FCN) are connected.

H bus

This is the bus to which the H-bus-shared memory, H-bus memory side cache,
secondary memory controller, USB function controller, USB host controller,
and Ethernet controller are connected.

Initial settings

Initial settings are necessary to use the H bus. After a reset, perform the
following procedure to specify these settings before accessing the H bus:

<1> Set the area to normal access by using the ETARCFGO register.
Set the MODE bits (bits 7 to 4) to “0000”g (normal access).
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()

Access
Address

Initial value

<2> Specify the base address for the area by using the ETARADRSO register.
Set the base address of the target area to FO000000y by using bits 28 to

12.

<3> Specify the area size by using the ETARMASKO register.
Set the mask value for the base address of the target area to 1FFFFFFFy

by using bits 28 to 12.

<4> Enable the area by using the ETARCFGO register.
Set the EN bit (bit 0) to “1” (enabled).

ETA area 0 setting register (ETARCFGO)

This register is used to specify whether area 0 is enabled or disabled and its
operation mode.

This register can be read or written in 16-bit units.

FFFF7140y

0000y. This register is initialized by any reset.

Caution

Be sure to clear bits 15 to 1 to “0”.

-
N
-
w
-
N
-
-
-
o

o JT|o| o

R/W R/W R/W R/W

Table 4-3

o)}

o

N
T|o|lw I o
T|lo|lnv T o
V| o= IT|o|©

R/W

ETARCFGO register contents

Bit

Position S

Description

74 MODE

These bits specify the operation mode for area 0.
Set these bits to “0000”. All other values are prohibited.

0 EN

This bit specifies whether area 0 is enabled or disabled.
0: Disabled
1: Enabled.

RO1UH0011EJ0400 Rev.4.00 RENESAS 115

User Manual



Chapter 4 CPU
(b) ETA area 0 address register (ETARADRSO0)
This register is used to set the base address that specifies area 0.

Access This register can be read or written in 32-bit units. However, if the higher 16
bits of the ETARADRSO register are used as the ETARADRSOH register, and
the lower 16 bits are used as the ETARADRSOL register, the ETARADRSO
register can be read or written in 16-bit units.

Address ETARADRSO: FFFF7150y, ETARADRSOL: FFFF71504,
ETARADRSOH: FFFF71524
Initial value After power-on: Undefined
After areset:  The previous value is retained. This register is initialized by
any reset.
31 30 29 28 27 26 25 24
| ETARADRS[31:24] |
R/W R/W R/W R/W R/W R/W R/W R/W
23 22 21 20 19 18 17 16
| ETARADRS|[23:16] \
R/W R/W R/W R/W R/W R/W R/W R/W
15 14 13 12 11 10 9 8
| ETARADRS[15:8] |
R/W R/W R/W R/W R/W R/W R/W R/W
7 6 5 4 3 2 1 0
| ETARADRS[7:0] |
R/W R/W R/W R/W R/W R/W R/W R/W
Table 4-4 ETARADRSO register contents
2l Bit Name Description
Position P
31:0 ETARADRS | These bits specify the base address that specifies area 0.
[31:0] Bit 28 is regarded as the sign bit for bits 31 to 29, in which a sign extended value is
stored.
Be sure to set this to FO000000y.
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(c) ETA area 0 mask register (ETARMASKO)
This register is used to specify the mask value for the base address that
specifies area 0.
When setting this register, be sure to specify a value that consists of
consecutive 1s from the lower bits.

Access This register can be read or written in 32-bit units. However, if the higher 16
bits of the ETARMASKO register are used as the ETARMASKOH register, and
the lower 16 bits are used as the ETARMASKOL register, the ETARMASKO
register can be read or written in 16-bit units.

Address ETARMASKO: FFFF7154, ETARMASKOL: FFFF7154,
ETARMASKOH: FFFF71564
Initial value After power-on: Undefined
After areset:  The previous value is retained. This register is initialized by
any reset.
31 30 29 28 27 26 25 24
| ETARMASK([31:24] \
R/W R/W R/W R/W R/W R/W R/W R/W
23 22 21 20 19 18 17 16
| ETARMASK[23:16] \
R/W R/W R/W R/W R/W R/W R/W R/W
15 14 13 12 11 10 9 8
| ETARMASK][15:8] |
R/W R/W R/W R/W R/W R/W R/W R/W
7 6 5 4 3 2 1 0
| ETARMASK][7:0] \
R/W R/W R/W R/W R/W R/W R/W R/W
Table 4-5 ETARMASKO register contents
Bit . _—
Position Bit Name Description
31:0 ETARMASK | These bits are used to specify a mask value for the base address that specifies area

[31:0] 0

Be sure to set this to 1FFFFFFF,.
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(d) H-bus wait insertion limit register (ETAWRL)
This register is used to specify the maximum number of inserted wait cycles on
the H bus.
When a peripheral I/O connected to the H bus is accessed, if the number of
inserted wait cycles reaches the value specified for this register, a system error
exception (SYSERR) is reported to the CPU.
Access This register can be read or written in 16-bit units.
Address FFFF7106y
Initial value O00FFy. This register is initialized by any reset.
Cautions 1. For how to permit the system error exception, see the section about the
SEG_CONT register.
2. When using the bus hold function of the secondary memory controller, set
this register to 0000y,.
15 14 13 12 11 10 9 8
| o 0 0 0 0 0 0 o |
R R R R R R R
7 6 5 4 3 2 1 0
| ETAWRL |
R/W R/W R/W R/W R/W R/W R/W R/W

Table 4-6 ETARCFGO register contents

PosBiittion Bit Name Description
7:0 ETAWRL These bits specify the maximum number of inserted wait cycles on the H bus.
ETAWRL | Maximum number of inserted wait cycles on H bus

0000 0000 | No limited
0000 0001 | One clock
0000 0010 | Two clocks
0000 0010 | Three clocks
11111101 | 253 clocks
11111110 | 254 clocks
11111111 255 clocks
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Multi-layer structure

The H bus has a multi-layer internal configuration, so, as long as no slaves are
duplicated, each bus master can access each slave.

The transfer targets are shown below.

Table 4-7 H-bus transfer targets

Slave (Transfer Destination)
Master Ethernet | Ethernet | Secondary
(Transfer Shared H- | Secondary USB Controller Controller | Memory
Source) Bus Memory Function USB Host (Dedicated (Tx Controller
Memory | Controller DMA) Checksum | (Dedicated
) DMA)
CPU1/CPU2 Available Available Available? | Available® | Available® | Available® | Available?
DMA Available Available Not available | Not available | Not available | Not available | Not available
USB function Available Available Not available | Not available | Not available | Not available | Not available
USB host Available Available | Not available | Not available | Not available | Not available | Not available
Ethernet Available Available Not available | Not available | Not available | Not available | Not available
controller
(dedicated
DMA)
Ethernet Available Available | Not available | Not available | Not available | Not available | Not available
controller
(Tx checksum
dedicated
DMA)
Secondary Available Available | Not available | Not available | Not available | Not available | Not available
memory
controller
dedicated DMA

a) Only control register access is possible.

4.6.4 E bus

This is the bus to which the primary memory controller is connected.

For details about the primary memory controller, see Chapter 11 "Primary
Memory Controller (PMEMC)" on page 487.

4.6.5

Inter-PE bus

The V850E2/MN4 incorporates up to two PEs, and each PE has internal RAM.

Each CPU can have each PE and RAM reference or update each other.

The inter-PE bus is used to reference or update RAM2 from CPU1 or RAM1
from CPU2.
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4.6.6 Arbitration
(1) Flash cache
There are two types of access requests to the flash cache: instruction fetch
requests and data access requests. For the flash cache, a data access request
is always prioritized (according to a fixed priority).
(2) Flash memory
For a dual-core product, arbitration is performed for access requests to the
flash memory from two CPUs.
Arbitration is performed in two stages, after the request from a CPU is divided
into a fetch request and preload request.
* 1ststage
When there is a fetch request from either CPU1 or CPU2, that request is
accepted. When fetch requests are issued simultaneously from CPU1 and
CPU2, the fetch request from the CPU from which the previously accepted
fetch request was not issued is accepted.
e 2nd stage
If no fetch request is issued from both CPU1 and CPU2 (when there was no
request to be selected in the 1st stage), preload requests from CPU1 and
CPU2 are accepted.
When there is a preload request from either CPU1 or CPU2, that request is
accepted.
When preload requests are issued simultaneously from CPU1 and CPU2,
the preload request from the CPU from which the previously accepted
preload request was not issued is accepted.
(3) Internal RAM
Internal RAM 1 and 2 arbitrate the following three types of access requests:
instruction fetch requests, data access requests (requests from within one PE),
and requests from the other PE.
The arbitration policy of internal RAM 1 and 2 is shown below.
* Between a request from the other PE and a data access request:
Round-robin arbitration is performed.
* Between a data access request and an instruction access request:
The data access request is prioritized as the initial status, and round-robin
arbitration is performed when there are successive requests.
* Between a request from the other PE and an instruction access request:
The request from the other PE is always prioritized (fixed priority).
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(4) E busl/F, P bus I/F, H bus I/F

For the interfaces of the E bus, P bus, and H bus, arbitration is performed on
access requests from the masters (CPU1, CPU2, and DMA) on each layer of a
system bus in a multi-layer configuration.

Arbitration is performed in the following two stages.

* 1ststage
Round-robin arbitration of CPU1 and CPU2 is performed.

* 2nd stage
A fixed priority order is used. DMA access is prioritized.
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4.7

4.71

M

Interrupt Function

Each processor element includes an interrupt controller.

Except for some interrupts, interrupts are generally distributed to the interrupt
controller of each PE.

The 1/O of the interrupt controller for each PE is assigned to the same address
space, but the physical implementations differ.

Interrupt sources

PE-shared interrupts

Interrupts defined as shared interrupts are simultaneously distributed to each
PE and reported to the respective interrupt controllers. When the interrupt
acknowledgment conditions are met by a given PE, the processing is
transferred to the corresponding interrupt handler address.

Even when an interrupt is acknowledged by one of the PEs, the interrupt
requests of the other PE are not cancelled.

Therefore, when it is necessary to prevent a given interrupt request from being
serviced more than once at the same time, one of the following actions must
be taken for shared interrupts:

<i> Mask that interrupt, depending on the interrupt function of each PE.

<ii> Perform exclusive startup control in the interrupt handler program of
each PE. If it is detected by way of software, such as a semaphore,
that execution of the interrupt handler program was started by the
other PE first, do not execute the processing and perform the return
operation to the first PE.

Because the interrupt handler addresses are all shared among the PEs, the
processing is transferred to the same program. To distribute the processing
contents among PEs, branch the processing appropriately after referencing
the PEID register to check the PE number.

Figure 4-16 “Shared interrupt servicing (when masking the interrupt)” and
Figure 4-17 “Shared interrupt servicing (when using software to perform
exclusive startup control)” show an image of shared interrupt servicing.
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PE1

INTC1

CPU1

Interrupt 3 servicing

Masking by PE2
interrupt function
(IMR register)

Interrupt handler address 4

IMR

Interrupt handler address 3

Interrupt handler address 2

PE2

CPU2

Interrupt handler address 1

Address space

Figure 4-16 Shared interrupt servicing (when masking the interrupt)

Return to original ——

Interrupt 4 servicing

Interrupt entrance servicing
(exclusive startup control)

first

% If PE2 started execution

processing
PE1
INTCH CPU1
» 0 -
g
IMR

Interrupt handler address 4

Shared interrupt
request 3
occurrence

Interrupt handler address 3

PE2
CPU2 INTC2
0 Shared interrupt
MR request 4
occurrence

Interrupt handler address 2

Interrupt handler address 1

Address space

Figure 4-17 Shared interrupt servicing (when using software to perform exclusive
startup control)
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For VB50E2/MN4, a software model that distributes a given El level maskable

interrupt (EIINT) request to only one of the CPUs by exclusively enabling

interrupts for each PE is recommended. Therefore, for the IMR register of each
PE, specify which EIINT interrupt to acknowledge. Clear the IMR.EIMK bit of
the INTC setting register of the PE that is to acknowledge the interrupt to “0”.

PE1

CPU1

[o[=[o]o]~I~]o]~}

AA A A A A A AL

PE2

CPU2

INTC2
MR

[2[o[=I~]olo[~]o]

AA A A A A A AL

Figure 4-18 Exclusive setting of the EIINT interrupt mask

The following interrupts are shared for the V850E2/MN4:

¢ FE-level non-maskable interrupt (FENMI)

¢ FE-level maskable interrupt (FEINT)

¢ El-level maskable interrupt channels 10 to 255 (EIINT10 to EIINT255)

EIINT10
EIINT11
EIINT12
EIINT13
EIINT14
EIINT15
EIINT16
EIINT17
EIINTn
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PE1 dedicated
interrupt request 1
occurrence

Figure 4-19 PE-dedicated interrupt servicing image

PE2 dedicated
interrupt request 1
occurrence

The following interrupts are PE-dedicated interrupts for the V850E2/MN4:

* El-level maskable interrupt channels 0 to 9

(2) PE-dedicated interrupts
Interrupts defined as PE-dedicated interrupts are reported to the interrupt
controller of one specified PE. If the notified PE meets the interrupt
acknowledgment conditions, the processing is transferred to the corresponding
interrupt handler address.
Each PE-dedicated interrupt is provided with a V850E2/MN4 interrupt function
as a different interrupt request, but, in the case of a PE-dedicated interrupt
allocated to the same channel, the processing is transferred to the program of
the same interrupt handler address.
Therefore, to divide the processing contents per PE, branch the processing
appropriately after referencing the PEID register to check the PE number.
Figure 4-19 “PE-dedicated interrupt servicing image” shows an image of PE-
dedicated interrupt servicing.
PE2 interrupt 1 servicing [~
«~-» PE1 interrupt 1 servicing
| Interrupt entrance servicing —
- (PEID check) .
Interrupt handler address 4
Interrupt handler address 3
PE1 PE2
Interrupt handler address 2
INTC1 CPU1 ] CPU2 INTC2
,@ JFO , Interrupt handler address 1 VT\
L
IMR IMR
Address space
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4.7.2

Table 4-8

Interrupt distribution

V850E2/MN4 distributes interrupts to each PE in the CPU subsystem. The
following table lists the distribution destination of each interrupt function.

Distribution destinations of each interrupt function

Interrupt Function and Request Source

4#PD70F3514 and 70F3515
(Multiprocessor Configuration)

4PD70F3510 and
70F3512
(Single-Processor
Configuration)

PR Interrupt
Interrupt I.I)lst.rlbutlon Distribution
Usability Destination Usability | pestination
PE1 PE2 PE1
Shared Requestto | FENMI Usable | FENMI FENMI Usable | FENMI
interrupts | theinterrupt
controller g iNT Usable | FEINT FEINT Usable | FEINT
EIINT[0:9] Prohibited - - Prohibited -
EIINT[10:255] Usable |EIINT[10:255]2|EIINT[10:255]2| Usable |EIINT[10:255]2
PE- Request When MIR0.M1 | Usable - EIINTO Prohibited -
dedicated | through is specified
interrupts | inter-CPU from PE1
'”te””‘:t When MIR1.M1 - EIINT1 -
:Zgius(ta:r is specified
MIR from PE1
When MIR0.M1 EIINTO - -
is specified
from PE2
When MIR1.M1 EINTH - -
is specified
from PE2
Other than the - - -
above
Requestto | PE1 PE guard Usable EIINT2 - Prohibited -
theinterrupt oo 5E g ard N EIINT2 -
controller

a)

“El level maskable interrupts” on page 325 .

The interrupt distribution destination EIINT[10:255] refers to El-level maskable interrupts. For details, see 9.2.3

RO1UHO0011EJ0400 Rev.4.00

User Manual

RRENESAS

126



Chapter 4 CPU

4.8 Flash Cache

4.8.1 Configuration

For the VB50E2/MN4, a 16 KB, four-way set associative cache dedicated to the
flash memory (called the flash cache below) is mounted between the CPU and
flash memory. The flash cache and flash memory are interconnected by a 128-
bit dedicated bus, minimizing the penalty when a cache miss hit occurs.

The flash cache is made up of the following functions:
* Cache function

* Preload function

» Data buffer function

¢ Cache clear function
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4.8.2 Control registers

(a) Flash cache operation setting register (FCCTLO)
This register is used to set up the functions of the flash cache.

When the setting of this register has been changed, clear the contents of the
cache by manipulating the FCCTL1 register.

Access This register can be read or written in 16-bit units.

Address FCCTLO: FFFF64804

Initial value 40B7y. This register is initialized by any reset.

Caution Be sure to set this to 40B7y or 41B7. For details, see Table 4-11 “FCCTLO

register settings”.
15 14 13 12 11 10 9 8
| I | | | | | |
R/W R/W R R R R R/W R/W
7 6 5 4 3 2 1 0
| I | | | | | | |
R/W R/W R/W R/W R/W R/W R/W R/W

Table 4-9 FCCTLO register contents

Bit . ..
Position Bit Name Description
15:0 - Be sure to set this to 40B7H or 41B7H. For details, see Table 4-11 “FCCTLO
register settings”.
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(b) Flash cache trigger function register (FCCTL1)
This register is used to clear the flash cache.

Access This register can be written in 16-bit units. However, when using the lower 8
bits of the FCCTL1 register as the FCCTL1L register, FCCTL1 can be written
in 8-bit or 1-bit units.

Address FCCTL1: FFFF6482,, FCCTL1L: FFFF64824
Initial value 0000y. This register is initialized by any reset.
Caution Be sure to clear bits 15 to 1 to “0”.
15 14 13 12 11 10 9 8
0 0 0 0 0 0 0 0
R R R R R R R R
7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 FCCTLA1
CHCLR
R R R R R R R w
Table 4-10 FCCTLA1 register contents
Bit . -
Position Bit Name Description
0 FCCTL1 Cache clear trigger
CHCLR This bit clears the cache.
This bit is always 0 when it is read.
1: Clears the cache contents.
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4.8.3

M

(@

Table 4-11

Operation

Cache function

A 16 KB 4-way set associative cache has four ways consisting of 256 entry
blocks each, where one line consists of 4 words, to make up 16 KB of capacity.
If a cache miss occurs, refilling is performed in line units (= 16 bytes) by using
a pseudo-LRU switching algorithm.

FCCTLO register settings

The settings below can be specified for flash cache operations by using the
FCCTLO register.

Be sure to specify one of the operation modes after a reset. All other values
are prohibited.

FCCTLO register settings

Type

FCCTLO Register
Setting

Operation

Standard
setting

40B7y This setting specifies the use of the flash cache as an instruction cache.

This setting increases the performance. The access cycle fluctuates
according to the cache hit/miss-hit rate.

Performance
prioritizing
setting

41B7y This setting specifies the use of the flash cache as a mixed instruction/

data cache. This increases the data access speed.
If using a lot of data, instructions stored in the cache might be flushed
out, decreasing performance.

()

3

@

Preload function

In the case of instruction fetch address access from the CPU, the flash
memory contents at addresses +16 bytes, +32 bytes, and +48 bytes are stored
in the flash cache before access from the CPU. As a result, when the CPU
fetches subsequent instructions, it can use the instructions stored in the cache
without having to fetch the flash memory contents anew, thereby realizing
efficient CPU instruction execution.

Data buffer function

Two 128-bit data-access-dedicated buffers are provided in the flash cache. The
contents of past data access are stored in this data buffer. During data access,
reading from the flash memory is performed in 128-bit units, and 128 bits of
data are stored in two data buffers. During the next data access, in the case of
access to data already stored in these data buffers, that data is fetched from
these data buffers, and the flash memory is not accessed. Therefore, constant
value access to the flash memory is performed at high speed.

Cache clear function

The flash cache contents and data buffer contents can be cleared by writing “1”
to the FCCTL1CHCLR bit of the FCCTL1 register. The internal data of the
cache is invalidated in batch. When the flash memory contents are rewritten
through flash self programming, clear the cache contents by using this
function.
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4.9

4.9.1

M

Multiprocessor Support

Distributed shared type address map

The V850E2/MN4 uses a distributed shared type memory configuration for
efficient multiprocessing by way of multiple PEs. Except for CPU-specific
peripheral functions, all memory resources can be shared using the same
address. In the case of CPU-specific peripheral functions, individual resources
are allocated for the same address, but the function is equivalent for each PE.

Therefore, use is possible without changing the software in both the single-
processor configuration and multiprocessor configuration.

Code memory sharing

Each CPU performs instruction fetching and data access for the flash memory.
Because the flash memory address is the same as seen from the respective
CPUs, the same instruction is fetched when fetching an instruction by using
the same address from the respective CPUs. When instruction fetching or data
access occurs from both CPUs, access from one of the CPUs is enabled by
way of the arbitration function, and the other CPU is forced to wait to access
the flash memory. The CPU that was forced to wait fetches an instruction after
the CPU that obtained access permission first finishes fetching an instruction.

Instruction fetches occur with extremely high frequency, and, to reduce the
number of arbitrations, each PE provides a flash cache for caching the
contents of the flash memory between the CPU and flash memory. When a
flash cache is hit, an instruction is supplied from the flash cache, and the flash
memory itself is not accessed.

For the VB50E2/MN4, the same address is used for the reset handler address
and interrupt handler address for both CPUs. When the same exception
occurs, both CPUs read and execute the same contents from the same flash
memory address. To execute different processing (during bootup, etc.) for each
CPU with a program placed at the same handler address, execute processing
according to the PE number after referencing the local PE number by using the
PE number report function.

Note that, for the VB50E2/MN4, programs can be executed in the RAM.
Programs placed in RAM1 and RAM2 can be executed from CPU1 and CPU2,
without distinction between the two.
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Figure 4-20

()

3

(a)

Flash memory

CPU system
PE1 PE2
Flash g— Flash interface S Flash
cache 1 (arbiter) cache 2
CPU1 CPU2

Code memory (flash memory) sharing

Internal RAM sharing

The VB50E2/MN4 uses a configuration in which the dedicated memory of each
CPU can be referenced mutually, making it possible to directly reference and
transfer the transfer data. This makes it possible to provide inter-CPU
communication that has a high degree of freedom and no software overhead.

Non-overlapping addresses are assigned on the respective memory maps for
these internal RAMs. As a result, an internal RAM indicated by a unique
address is a single location throughout the entire V850E2/MN4. That internal
RAM can be accessed using this address from either CPU. No special
procedure is necessary to access the internal RAM of the other CPU.

CPU-specific peripheral functions and CPU system peripheral functions

The following two types of peripheral functions are provided to control the
basic functions provided with the V850E2/MN4:

* CPU-specific peripheral functions

e CPU system peripheral functions

CPU-specific peripheral functions

These are peripheral functions provided separately for each PE. For the most
part, function registers for specifying the operation settings of each PE and
control registers for the function devices (the interrupt controller, cache, etc.) of
each PE are connected.

For the VB50E2/MN4, each PE separately provides the same CPU-specific
peripheral functions.
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(b)

For the VB50E2/MN4, the following CPU-specific peripheral functions are
provided:

* Interrupt controller (INTC)

* Flash cache

* PEID (processor element ID) register
» System error controller

* Inter-CPU interrupts

* Mutual exclusion variable register/mutual exclusion control register®
* Peripheral device protection function setting register

¢ Timing monitor function setting register

These CPU-specific peripheral functions are placed at the same addresses
from each CPU, and, when accessed from a CPU, the CPU-specific peripheral
function corresponding to that CPU responds. The CPU-specific peripheral
functions of another CPU can only be accessed from that CPU.

These CPU-specific peripheral functions are accessed through blocking
access. When reading a register, the CPU does not execute subsequent
instructions until the read operation is complete. When writing to a register, the
CPU does not execute subsequent instructions until the write operation is
complete. These CPU-specific peripheral functions influence the operation of
the CPUs themselves, so register write and read operations are done in
synchronization with the operation of the CPUs.

CPU system peripheral functions

The CPU system peripheral functions include control registers for the basic
functions provided by the V850E2/MN4 without distinction among the PEs.

These peripheral functions can be accessed and manipulated from any CPU.
Note that these peripheral functions are accessed through non-blocking
access. When writing to these peripheral functions, the CPU executes
subsequent processing without waiting for completion of the write operation.
When reading from these peripheral functions, the CPU executes executable
subsequent instructions without waiting for completion of the read operation.

For the VB50E2/MN4, the following registers for controlling the CPU system
peripheral functions are provided:

* H-bus interface setting register
* Primary memory controller setting register

* DMA setting register

b)  This function is a resource shared by each CPU.

RO1UHO0011EJ0400 Rev.4.00 :{ENESAS 133

User Manual



Chapter 4

CPU

4

®)

E bus/P bus/H bus area sharing

For the VB50E2/MN4, equal access to I/O placed in the E bus/P bus/H bus
area is possible from all masters (each PE and DMA). Therefore, the programs
for controlling I/0 and peripheral functions can be allocated to any CPU. A high
degree of freedom is given when allocating the programs controlling peripheral
functions to the respective CPUs.

When peripheral functions belonging to the same bus are accessed from
different masters, arbitration is done within the V850E2/MN4 and access is
executed from either master. Access from the other master is forced to wait
until the access from the first master is complete. When a peripheral function
of a different bus is accessed, access without waiting is possible.

These peripheral functions are accessed through non-blocking access. When
writing to these peripheral functions, the CPU executes subsequent processing
without waiting for completion of the write operation. When reading from these
peripheral functions, the CPU executes executable subsequent instructions
without waiting for completion of the read operation.

However, the order of operations during access from the same master is
guaranteed. If the master accesses peripheral function A, which belongs to the
P bus, and then peripheral function B, which belongs to the H bus, a bus cycle
is output for peripheral function B after completion of the bus cycle for
peripheral function A.

Reset/exception handler address area sharing

For the VB50E2/MN4, branching to the same address (the same code) is
executed during interrupt/exception acceptance for sharing of the interrupt/
exception programming model. As a result, interrupt servicing can be
transferred from one CPU to another.

The interrupt/exception processing is mainly supplied by the operating system,
but the same functions can be provided for each PE without increasing the
amount of code.

The start address on a reset is also the same.
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4.9.2 Inter-PE RAM access

For the V850E2/MN4, internal RAM is mounted for each PE in the case of a
multiprocessor configuration. Each internal RAM is prioritized for use by the
corresponding PE, but it can also be read or written by the other PE.

Each internal RAM is placed at a separate address location in the memory
space. By reading from or writing to the address of the internal RAM to be
accessed, the internal RAM is accessed if the address is in the internal RAM. If
the address is in the internal RAM of the other PE, the internal RAM of that PE
is accessed. No special access procedure for the internal RAM connected to
the other PE is required other than specifying the address and accessing that

internal RAM.
CPU system
PE1 Inter-PE bus | PE2
P CPUT ﬁ CPU2
< RAM1 RAM2
\

Priority access Access enabled
enabled

Figure 4-21 RAM access from PE1
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4.9.3 Processor element IDs
The V850E2/MN4 includes up to two PEs. A function is available for reporting
the processor number in cases when differentiating the processing according
to the PE number is desired when executing programs by using the CPU of
each PE. CPU processor numbers can be checked by using the processor
element ID register (PEID).
The PEID register provided in each CPU can be read from either CPU through
16-bit read access to the address FFFF6490H. When the PEID register is read
from the CPU of each PE, different values are read. The value that can be read
indicates the respective PE number. Use this information to branch the
processing of each CPU or perform similar processing.
By using the processor number report function, the processing contents of
each CPU can be changed even though the program code is the same.
Caution The processor number report function can be used in both the multiprocessor
configuration and single processor configuration. However, in the single
processor configuration, "0001y" is always read because PE2 does not exist.
(1) Processor element ID register (PEID)
The PEID register returns the processor element ID of the CPU that accesses
this register.
Access This register is read-only, in 16-bit units.
Address FFFF6490y
Initial value PEID of PE1: 0001, PEID of PE2: 0002y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PEID
R R R R R R R R R R R R R R R R
Table 4-12 PEID register contents
Bit . —
Position Bit Name Description
15:0 PEID These bits indicate a processor element ID.
If PEID was read from PE1: 0001y can be read.
If PEID was read from PE2: 0002y can be read.
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Mutual exclusion support function

The V850E2/MN4 provides the following registers supporting mutual-exclusion
processing by software:

* Mutual-exclusion variable registers (MEV)
* Mutual-exclusion control registers (MEC)

Variables read or written among multiple CPUs are called “shared resources".
Coordination is done while exchanging data through these shared resources.
When multiple CPUs simultaneously access shared resources, the program
might perform unintended operations depending on the access sequence.

In such a case, it is necessary to specify a shared flag (access rights) for these
shared resources to perform control so as to prevent simultaneous access
from multiple CPUs. This processing is called “mutual-exclusion processing".

Mutual-exclusion processing example

» Define shared flags (access rights) for shared resources. These access
rights are defined by the contents of a given register.

* When a CPU accesses a shared resource, first it checks the shared flag to
see whether the other CPU is currently accessing that resource.

 [f the shared flag indicates that the resource is being used by the other CPU,
the CPU waits until the shared flag indicates the unused status (or executes
some other processing).

* If the shared flag indicates that the resource is not being used, a value
indicating that the resource is in use is written to the flag. Next, read and
write processing is performed for this shared resource.

¢ Upon completion of access to the shared resource, the flag is set to a value
indicating that the resource is not in use.

The generally used method is that, when a given CPU references this shared
flag (access rights) and determines that the other CPU is using the
corresponding resource, the former CPU references this shared flag (access
rights) again (polling processing) and waits until the latter CPU releases the
access right.

Because such processing (polling processing) frequently uses the CPU bus,
when this shared flag is placed in memory frequently accessed by the CPU
(internal RAM, etc.), the general processing of the other CPU and this polling
processing might conflict on the bus of that internal RAM and degrade the
system performance.

For the VB50E2/MN4, such degradation is prevented by specially providing
registers for shared flags (access rights) (mutual-exclusion variable registers
(MEV) and mutual-exclusion control registers (MEC)) that are connected to a
different bus than the one used for internal RAM access. The execution of
polling processing for these registers does not inhibit internal RAM access
from the other CPU or degrade the system performance.

ROTUH0011EJ0400 Rev.4.00 RENESAS 137

User Manual



Chapter 4

CPU

()

Access

Address

Mutual-exclusion variable registers 0 to 7 (MEVO to MEV7)

Mutual-exclusion processing is performed by placing shared-flag variables and
semaphore variables in these registers and accessing these registers by using
the CAXI and SET1 instructions.

Because these mutual-exclusion variable registers are placed on a bus
different from that used by the CPU for internal RAM access, even when CPU1
executes polling processing required for mutual-exclusion processing for this
MEV, CPU2 can simultaneously access the internal RAM of both CPU1 and
CPU2. Therefore, degradation in system performance can be prevented,
compared to when semaphore variables are placed in general memory
resources.

These registers can be read or written in 32-bit units.

Note, however, that the MEVn (n = 0 to 7) register can be read and written in
16-bit units if its upper 16 bits and lower 16 bits are used as the MEVnH and
MEVnNL registers, respectively. In addition, 8-bit access is possible if the upper
8 bits and lower 8 bits of the MEVnH (n = 0 to 7) register are used as the
MEVnHH and MEVnHL registers, respectively, and the upper 8 bits and lower
8 bits of the MEVnL register are used as the MEVnLH and MEVnLL registers,
respectively.

MEVO: FFFF6900y,
MEVOL: FFFF6900y, MEVOH: FFFF6902,
MEVOLL: FFFF69004, MEVOLH: FFFF6901,
MEVOHL: FFFF6902y, MEVOHH: FFFF6903y
MEV1: FFFF6904,
MEV1L: FFFF6904y, MEV1H: FFFF6906,
MEV1LL: FFFF6904, MEV1LH: FFFF6905,
MEV1HL: FFFF6906y, MEV1HH: FFFF6907,,
MEV2: FFFF6908,
MEV2L: FFFF6908y, MEV2H: FFFF690A,
MEV2LL: FFFF6908,, MEV2LH: FFFF6909,
MEV2HL: FFFF690A, MEV2HH: FFFF690B,
MEV3: FFFF690Cy,
MEV3L: FFFF690Cy, MEV3H: FFFFE690E,
MEV3LL: FFFF690Cy, MEV3LH: FFFF690D,
MEV3HL: FFFF690Ey, MEV3HH: FFFF690F,
MEV4: FFFF6910y,
MEV4L: FFFF69104, MEV4H: FFFF6912,,
MEV4LL: FFFF6910y, MEV4LH: FFFF6911,
MEV4HL: FFFF6912,, MEV4HH: FFFF6913,,
MEVS5: FFFF6914y,
MEVS5L: FFFF6914y, MEV5H: FFFF6916,
MEVS5LL: FFFF6914, MEV5LH: FFFF6915,
MEV5HL: FFFF6916, MEV5HH: FFFF6917,,
MEV6: FFFF6918y,
MEV6L: FFFF6918,, MEV6H: FFFF691A,
MEV6LL: FFFF6918y, MEV6LH: FFFF6919,,
MEV6HL: FFFF691A, MEV6HH: FFFF691B,
MEV7: FFFF691Cy,
MEV7L: FFFF691Cy, MEV7H: FFFFE91Ey
MEV7LL: FFFF691Cy, MEV7LH: FFFF691Dy,
MEV7HL: FFFF691E, MEV7HH: FFFF691F
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Initial value 000000004
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R R R R R R R R R R R R R

Operation example

(1) To obtain access rights, the mutual-exclusion variable registers are read,
and whether the read value is "0" is checked. If the read value is "0", a

value other than "0" is written to obtain access rights. (Use the CAXI or
SET1 instruction for this processing.)

(2) If the access rights have been acquired by the other CPU (indicated by the

read value being other than "0"), a register read check is repeated until the
access rights are revoked (and the read value becomes "0").

(3) Reading and writing are performed for the mutual-exclusion resource.

(4) Write "0" to the registers to revoke the access rights. During mutual-
exclusion processing using the MEVO to MEV7 registers, the meaning of
the register data can be determined by software, so that mutual-exclusion
control with a high degree of freedom can be realized.
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Access

Address

Initial value

Mutual-exclusion control registers 0 to 7 (MECO to MEC?7)

Each register has its own state machine and manages the CPU that currently
has access rights. When one of these registers is read by a CPU, it returns a
value according to that CPU. If the semaphore controlled by software supports
only three states (acquired by the local CPU, acquired by the other CPU, not
acquired by either CPU), the number of processes and instructions required for
mutual-exclusion can be reduced using these mutual-exclusion control
registers.

These mutual-exclusion control registers are placed on a bus different from
that used by the CPUs for internal RAM access, so that even if CPU1 executes
polling of the mutual-exclusion control registers, CPU2 can access the internal
RAM of CPU1 or CPU2 at the same time. Therefore, degradation in system
performance can be prevented, compared to when semaphore variables are
placed in general memory resources.

These registers can be read or written in 8-bit units.

MECO: FFFF6980y,, MEC1: FFFF6981,, MEC2: FFFF6982,,,
MEC3: FFFF6983,,, MEC4: FFFF6984,,, MEC5: FFFF6985,,,
MEC6: FFFF6986,,, MEC7: FFFF6987,

00y

RW

R/W R/W R/W R/W R/W R/W R/W

Read access Tries to obtain access rights. The result is indicated by the read value.

Table 4-13 MEC register contents (when reading)

Read Value Desc:pt'o Remark

00y Obtained Indicates that new access rights have been obtained.
01y Obtained Indicates that access rights have already been obtained.
02y Failed The other CPU has obtained access rights.

Write access

Revokes access rights. However, writing is ignored if the local CPU has not
obtained access rights.

Table 4-14 MEC register contents (when writing)
Write Value Desc:ptlo Remark
00y Revoke Revokes access rights.
01y Continue Continues providing access rights.
OF® Initialize Forcibly revokes the write access right.
Others Invalid The write access is ignored.

a) This register is valid only when OF, is written to it even if the local CPU has not obtained access rights. (Even
if the local CPU has not obtained access rights, forcibly revoking the rights is possible.)
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Table 4-15 MEC register states and values read from each CPU

MEC State State Description MEMC Value Read from CPU1 MEMC Value Read from CPU2
IDLE Neither CPU has access | 0 (access rights obtained along 0 (access rights obtained along
rights. with the read operation) with the read operation)
CPU1 CPU1 has the access 1 2
rights.
CPU2 CPU2 has the access 2 1
rights.

Operation example

4.9.5

(1) To acquire the access rights, read the mutual-exclusion control registers.
“0” is read if the access rights are successfully obtained, “1” is read if the
access rights have already been obtained, and “2” is read if the access
rights have already been obtained by the other CPU. The access right
state or access rights can be obtained just by accessing them by using the
Id.b instruction.

(2) If the access rights could not be obtained, repeatedly read the MEC
registers until they are obtained.

(3) Reading and writing are performed for the mutual-exclusion resource.

(4) Revoke the access rights by writing to the registers. The access rights can
be revoked just by writing "0" by using the st.b instruction. (The rights
cannot be revoked by writing "1" or "2".)

The meaning of the register data is defined by hardware.

When performing mutual-exclusion processing by using these data values,
high-speed mutual-exclusion control with a small code size is possible by using
these registers.

Atomic bus cycle

For the V850E2/MN4, during the execution of the CAXI, SET1, CLR1, or NOT1
instruction of the CPU, the bus path up to the access target of these
instructions is locked and access from the other CPU is prohibited. As a result,
non-divisible (atomic) execution of the CAXI, SET1, CLR1, and NOT1
instructions is provided.

This means that the CAXI, SET1, CLR1, and NOT1 instructions can be used
for mutual-exclusion processing among multiple CPUs.
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4.9.6

Caution

Figure 4-22

Inter-PE interrupt function

In the multiprocessor configuration of the V850E2/MN4, it is possible for the
CPU of one PE to request that the CPU of the other PE generate an interrupt.

The V850E2/MN4 provides an inter-PE interrupt function through the following
two registers:

* MIRO register: Register requesting that the other PE generate an EIINTO
interrupt

* MIR1 register: Register requesting that the other PE generate an EIINT1
interrupt

The other CPU is requested to generate an El level maskable interrupt by
writing to the MIRO and MIR1 registers.

The MIRO0 and MIR1 registers are placed at the same address as seen from
each CPU. By writing to these registers from one CPU, the other CPU is
requested to generate an interrupt. A CPU cannot request an interrupt from
itself.

If an inter-CPU interrupt is requested from the other CPU, an interrupt of EIINT
channel O (for a request through MIRO) or EIINT channel 1 (for a request
through MIR1) is generated for the CPU.

The inter-PE interrupt request function is supported only for a
multiprocessor product (¢ /PD70F3514, 70F3515). It cannot be used for a
single processor product (+«PD70F3510, 70F3512).

Interrupt request

CPU system

PE1 PE2
CPU1 INTP1 4 N | INTP2 CPU2

N V]

EIINT1 EINT1

EIINTO/ \ EIINTQ

CPU : / :lCPU
peripheral 1 MIR1.M1 MIR1.MO peripheral 2
| MIRO.M1 I I MIR0.MO |

Inter-PE interrupt function
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(1) Inter-PE interrupt request registers (MIR0, MIR1)
The inter-PE interrupt request registers issue an interrupt request from CPU1
to CPU2 or vice versa. The CPU of which an interrupt is requested generates
the interrupt from interrupt channel 0 (for an interrupt request from MIRO) or 1
(for an interrupt request from MIR1).
Access These registers are write-only, in 32-bit units. Note, however, that the MIRn
(n =0, 1) register is written-only in 16-bit units if its lower 16 bits are used as
the MIRnL register. When read, 0 is always returned.
Address MIRO: FFFF68004
MIR1: FFFF68044
Initial value 00000000y. These registers are initialized by any reset.
(a) MIRO
31 30 29 28 27 26 25 24
L o [ o | o | o | o | o | o [ o |
R R R R R R R
23 22 21 20 19 18 17 16
L o [ o ] o | o | o J o | o | o |
R R R R R R R R
15 14 13 12 11 10 9 8
L o | o | o | o | o [ o | o | o |
R R R R R R R R
7 6 5 4 3 2 1 0
| o [ o | o | o | o | o [ m? | wmo® |
R R R R R R R/W R/W
a) This can only be set for the MIRO register of PE1. For PE2, clear this to "0".
b) This can only be set for the MIRO register of PE2. For PE1, clear this to "0".
(b) MIR1
31 30 29 28 27 26 25 24
L o [ o [ o J o | o | o o | o |
R R R R R R R R
23 22 21 20 19 18 17 16
L o [ o ] o | o | o J o | o [ o |
R R R R R R R R
15 14 13 12 11 10 9 8
L o [ o ] o | o | o J o | o [ o |
R R R R R R R R
7 6 5 4 3 2 1 0
| o [ o | o | o | o | o | m? | wmo® |
R R R R R R R/W R/W
a) This can only be set for the MIR1 register of PE1. For PE2, clear this to "0".
b) This can only be set for the MIR1 register of PE2. For PE1, clear this to "0".
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Table 4-16 MIRnN register contents

Bit

Position

Bit Name

Description

31:0

MIR[31:0]

When “1” is written to the M1 bit of the MIRO register, PE2 is requested to
generate an EIINTO interrupt.

When “1” is written to the M1 bit of the MIR1 register, PE2 is requested to
generate an EIINT1 interrupt.

When “1” is written to the MO bit of the MIRO register, PE1 is requested to
generate an EIINTO interrupt.

When “1” is written to the MO bit of the MIR1 register, PE1 is requested to
generate an EIINT1 interrupt.
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4.9.7 Memory synchronization function (SYNCM)

M

Notes

The V850E2/MN4 supports the memory synchronization instruction (SYNCM)
defined in the VB50E2M architecture. Through this memory synchronization
function, the SYNCM instruction can be used as a synchronization primitive,
and a memory barrier can be realized through software control.

Memory synchronization manipulation

The following memory barrier manipulations are executed for the V850E2/MN4
when the SYNCM instruction is executed:

The completion of memory access through load/store instructions already
output by the CPU that executed the SYNCM instruction is guaranteed.

Here, completion of memory access through the load instruction refers to
the guarantee that the loaded data has been retrieved by the CPU.

Similarly, completion of memory access through the store instruction refers
to the guarantee that, even if the store data has been accessed by another
CPU or DMA subsystem in the V850E2/MN4, the changed data will be
referenced as a result of the store instruction.

. Load instructions include instructions that read from memory, in addition to

the regular load instruction.

. Store instructions include instructions that write to memory, in addition to the

regular store instruction.

. Referencing the results of store instructions through memory

synchronization is guaranteed only for the CPU1, CPU2, and DMA masters.
For example, if CPU1 uses a memory synchronization instruction to
manipulate the memory barrier, only the CPU1, CPU2, and DMA masters
can definitely use the written results of CPU1. Bus masters and other
devices connected to other external bus interfaces cannot use these results.

Upon execution of the SYNCM instruction, the CPU stops instruction execution
and executes memory barrier manipulations. After completion of the memory
barrier manipulations, the CPU resumes its operation and executes
subsequent instructions.
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Table 4-17

Guarantee of access completion for interface function

Through memory synchronization, synchronization of inter-master memory
referencing on the internal V850E2/MN4 bus is performed at all times, but
whether completion of access to slaves through the interface function is
guaranteed depends on each interface.

Actually, whether each interface function of the V850E2/MN4 guarantees the
completion of bus access when the memory synchronization instruction
(SYNCM) has been executed depends on the function of each interface. For
some interfaces, completion of access to slave devices cannot be guaranteed
even if the memory synchronization instruction (SYNCM) is executed.

Table 4-17 “Memory synchronization operation results for each interface”
shows whether the completion of access through the instructions (load
instructions, store instructions, and bit manipulation instructions)
accompanying the previously executed memory manipulation can be
guaranteed during memory synchronization instruction (SYNCM) execution.

Memory synchronization operation results for each interface

Access Completion

A Guarantee

Flash memory area Yes

CPU system peripheral function area Yes

CPU-specific peripheral function area Yes

Internal RAM area Yes

External memory (primary memory controller) area Yes

P bus area Yes

H bus area No?

a)

Access completion can be guaranteed through specific actions.

<1> Flushing the H-bus memory side cache

<2> Reading from an area other than the H-bus memory side cache area or H-
bus-shared memory area

<3> Reading from H-bus-shared memory bank 0
<4> Reading from H-bus-shared memory bank 1

If access completion must be guaranteed for an interface that does not
guarantee access completion with only the memory synchronization
instruction, perform the access completion guarantee procedure defined for
each interface along with execution of the memory synchronization instruction.
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4.9.8 Resources that can also be used in the single-processor
configuration

In the single-processor configuration of the V850E2/MN4, the operation of
functions supported in the multiprocessor configuration is defined as follows.

Table 4-18 Single-processor configuration functions

1PD70F3514, 70F3515 1PD70F3510, 70F3512

Function (Multiprocessor (Single-Processor Remark
Configuration) Configuration)
CPU local RAM access Available Not available Because no other CPU
function exists
Processor number report Available Available
function
Atomic bus cycle Available Available

guarantee (mutual-
exclusion processing
instruction)

Mutual-exclusion variable Available Not available
registers (MEV registers)

Mutual-exclusion control Available Not available
registers (MEC registers)

Memory synchronization Available Available
function
(SYNCM instruction)

Inter-PE interrupt function Available Not available Because no other CPU
exists
Inter-PE interrupt register Available Not available Because no other CPU
(MIRO, MIRT) exists
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4.10 Peripheral Protection Function

4.10.1

Peripheral-device protection function (PPU) support

Because registers placed in a P-bus area perform PPU control, a one-PPU
area is assigned for each function macro group.

Note that the provided registers are divided and placed in the OS and user
areas according to the register specifications. (For details about the mapping
of division placement, see the mapping of each P-bus area.)

The registers that can be accessed are fixed according to the placement of
divided areas. In other words, a register in a user area cannot be accessed
from within a P-bus area in which only an OS area is placed. Conversely, a
register in an OS area cannot be accessed from within a P-bus area in which
only a user area is placed.

Because PPU settings can be individually specified for each P-bus area, the
PPU function can be efficiently set up by specifying "special access" only for P-
bus areas in which OS areas are placed.

OS area Access disabled
{535 s a2} | USER area | - Acoess enablec

3FFH

OS area N

2001 -7 >

1FFH

USERarea | <

000w
Pbus 9?.@!??..' 0S area Access disabled
USER area Access enabled
Figure 4-23 PPU control example (for TAUA)
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PPU base address The addresses of registers related to peripheral protection functions described
in the "V850E2M Architecture User's Manual" are defined as offset addresses.
The base address is as follows:

<PPU_base> = FFFF 51004

PPU areas and The control registers for each protection area include the following four
registers registers:

e PPVn: Thisis used to specify whether to enable general peripheral device
protection.

e PPTn: Thisis used to specify the type of protection for general peripheral
devices.

e PPPn: This is used to specify settings for OS peripheral devices.

e PPSn: This is used to specify settings for special peripheral devices.
For these registers, n =0 to 8.

These 32-bit registers have the following bits (where m = 0 to 31):

* PPVn.PPVnm

¢ PPTn.PPTnm

* PPPn.PPPnm

* PPSn.PPSnm

Table 4-19 "PPU protection areas and protection targets" shows the protection
address ranges, the control registers and bits, and the respective area names.
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Table 4-19 PPU protection areas and protection targets (1/9)

Protection Control Registers
PPVn,PPTn, | PPVnm,PPTnm, Protection
PPPn, PPSn | PPPnm, PPSnm Address Range Placement Function Name Range
registers bits
n= m=
0 0 FFFF 6000y - FFFF 645F INTC 1120 B
1 FFFF 6480 - FFFF 6487 Flash cache control 8B
2 Reserved
3 FFFF 64B0y - FFFF 64B3y SysErrGen 3B
4 Reserved
5 Reserved
6 Reserved
7 FFFF 6700y - FFFF 67FFy4 Reserved 3B
(Debugging function suitable
for a development tool)
FFFF 6800 - FFFF 687F4 Inter-PE interrupts 128 B
FFFF 6900y - FFFF 697F | Mutual-exclusion variable registers 128 B
10 FFFF 69804 - FFFF 699F Mutual-exclusion control registers 160 B
11 FFFF 69A0y - FFFF 69BFy4 PE guard 32B
12 Reserved
13 Reserved
14 Reserved
15 Reserved
16 FFFF 50004 - FFFF53FFy Processor protection (PPU/TSU) 1K
17 Reserved
18 Reserved
19 Reserved
20 Reserved
21 FFFF 7100y - FFFF71FFy H-bus interface control 8B
22 FFFF 7200y - FFFF 72FFy Primary memory controller 256 B
23 FFFF 7300y - FFFF 73FFy DMAC 256 B
24 FFFF 7400y - FFFF 74FFy DMAC 256 B
25 FFFF 7500y - FFFF 76FFy4 DMAC 512 B
26 FFFF 7700y - FFFF 78FFy DMAC 512B
27 FFFF 7900y - FFFF 7AFFy4 DMAC 512 B
28 FFFF 7B00y - FFFF 7CFFy DMAC/DTS 512B
29 FFFF 7D00y - FFFF 7EFFy4 DTS 512 B
30 Reserved
31 FFFF 7F80y - FFFF 7EFFy H-bus interface control 128 B
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Table 4-19 PPU protection areas and protection targets (2/9)

Protection Control Registers

PPVn,PPTn, | PPVnm,PPTnm, . Protection
PPPn, PPSn | PPPnm, PPSnm Address Range Placement Function Name Range
registers bits
n= m=
1 0 FF40 0000y - FF40 FFFFy Port Pnm control 64 KB
1 FF41 0000y - FF41 FFFFy Port filter control
2 FF42 0000y - FF42 FFFFy Clock generator reset circuit
3 FF43 0000y - FF43 FFFFy Reserved
4 FF44 0000y - FF44 FFFFy Reserved
5 FF45 0000y - FF45 FFFFy Reserved
6 FF46 0000y - FF46 FFFFy Reserved
7 FF47 0000y - FF47 FFFFy Reserved
8 FF48 0000y - FF48 FFFFy FCNO
9 FF49 0000y - FF49 FFFFy
10 FF4A 0000y - FF4A FFFFy FCN1
11 FF4B 0000y - FF4B FFFFy
12 FF4C 0000y - FF4C FFFFy Reserved
13 FF4D 0000y - FF4D FFFFy Reserved
14 FF4E 0000y - FF4E FFFFy Reserved
15 FF4F 0000y - FF4F FFFFy Reserved
16 FF50 0000y - FF50 FFFFy Reserved
17 FF51 0000 - FF51 FFFFy Reserved
18 FF52 0000y - FF52 FFFFy Reserved
19 FF53 0000y - FF53 FFFFy Reserved
20 FF54 0000y - FF54 FFFFy Reserved
21 FF55 0000y - FF55 FFFFy Reserved
22 FF56 0000y - FF56 FFFFy Reserved
23 FF57 0000y - FF57 FFFFy Reserved
24 FF58 0000y - FF58 FFFFy Reserved
25 FF59 0000y - FF59 FFFFy Reserved
26 FF5A 0000y - FF5A FFFFy Reserved
27 FF5B 0000y - FF5B FFFFy Reserved
28 FF5C 0000y - FF5C FFFFy UARTJO
29 FF5D 0000y - FF5D FFFFy UARTJ1
30 FF5E 0000y - FF5E FFFFy UARTJ2
31 FF5F 0000y - FF5F FFFFy UARTJ3
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Table 4-19 PPU protection areas and protection targets (3/9)

Protection Control Registers

PPVn,PPTn, | PPVnm,PPTnm, . Protection
PPPn, PPSn | PPPnm, PPSnm Address Range Placement Function Name Range
registers bits
n= m=
2 0 FF60 0000y - FF60 FFFFy UARTEO 64 KB
1 FF61 0000y - FF61 FFFFy UARTET
2 FF62 0000 - FF62 FFFFy UARTE2
3 FF63 0000y - FF63 FFFFy UARTE3
4 FF64 0000y - FF64 FFFFy UARTE4
5 FF65 0000y - FF65 FFFFy UARTE5
6 FF66 0000 - FF66 FFFFy Reserved
7 FF67 0000y - FF67 FFFFy4 Reserved
8 FF68 0000 - FF68 FFFFy Reserved
9 FF69 0000 - FF69 FFFFy Reserved
10 FF6A0000y - FF6A FFFFy Reserved
11 FF6B 0000y - FF6B FFFFy Reserved
12 FF6C 0000y - FF6C FFFFy CSIHO
13 FF6D 0000y - FF6D FFFFy CSIH1
14 FF6E 0000y - FF6E FFFFy CSIH2
15 FF6F 0000y - FF6F FFFFy CSIH3
16 FF70 0000 - FF70 FFFFy CSIGO
17 FF71 0000y - FF71 FFFFy CSIG1
18 FF72 0000y - FF72 FFFFy CsIG2
19 FF73 0000y - FF73 FFFFy CSIG3
20 FF74 0000y - FF74 FFFFy CSIG4
21 FF75 0000y - FF75 FFFFy CSIG5
22 FF76 00004 - FF76 FFFFy Reserved
23 FF77 0000y - FF77 FFFFy Reserved
24 FF78 0000 - FF78 FFFFy Reserved
25 FF79 0000y - FF79 FFFFy Reserved
26 FF7A 0000y - FF7A FFFFy Reserved
27 FF7B 0000y - FF7B FFFFy Reserved
28 FF7C 0000y - FF7C FFFFy Reserved
29 FF7D 0000y - FF7D FFFFy Reserved
30 FF7E 0000y - FF7E FFFFy Reserved
31 FF7F 0000y - FF7F FFFFy Reserved
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Table 4-19 PPU protection areas and protection targets (4/9)

Protection Control Registers

PPVn,PPTn, | PPVnm,PPTnm, . Protection
PPPn, PPSn | PPPnm, PPSnm Address Range Placement Function Name Range
registers bits
n= m=
3 0 FF80 0000y - FF80 OFFF OSTMO 4 KB
1 FF80 1000 - FF80 1FFFy OSTMH
2 FF80 2000y - FF80 2FFF Reserved
3 FF80 3000y - FF80 3FFFy Reserved
4 FF80 40004 - FF80 4FFFy Reserved
5 FF80 5000y - FF80 5FFF Reserved
6 FF80 6000y - FF80 6FFF Reserved
7 FF80 7000y - FF80 7FFFy Reserved
8 FF80 8000y - FF80 8FFF TAUAO
9 FF80 9000y - FF80 9FFF TAUA1
10 FF80 A00Oy - FF80 AFFFy TAUA2
11 FF80 BO0Oy - FF80 BFFFy TAUA3
12 FF80 C000y - FF80 CFFFy Reserved
13 FF80 D000y - FF80 DFFF Reserved
14 FF80 E000y - FF80 EFFFy Reserved
15 FF80 FOO0y - FF80 FFFF Reserved
16 FF81 0000y - FF81 OFFFy Reserved
17 FF81 1000y - FF81 1FFF TAUJO
18 FF81 2000 - FF81 2FFFy Reserved
19 FF81 30004 - FF81 3FFFy Reserved
20 FF81 4000y - FF81 4FFF Reserved
21 FF81 5000 - FF81 5FFF TAPAO
22 FF81 6000y - FF81 6FFF TAPA1
23 FF81 7000 - FF81 7FFF TAPA2
24 FF81 8000 - FF81 8FFF TAPA3
25 FF81 9000y - FF81 9FFF ENCAO
26 FF81 AO0Oy - FF81 AFFFy ENCA1
27 FF81 BOOO - FF81 BFFFy Reserved
28 FF81 C000y - FF81 CFFF4 Reserved
29 FF81 D000y - FF81 DFFFy ADCAO
30 FF81 EO0O - FF81 EFFFy Reserved
31 FF81 FOOOy - FF81 FFFFy Reserved
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Table 4-19 PPU protection areas and protection targets (5/9)

Protection Control Registers

PPVn,PPTn, | PPVnm,PPTnm, . Protection
PPPn, PPSn | PPPnm, PPSnm Address Range Placement Function Name Range
registers bits
n= m=
4 0 FF82 0000y - FF82 OFFF [ICBO 4 KB

1 FF82 1000y - FF82 1FFFy [ICB1

2 FF82 2000y - FF82 2FFF lice2

3 FF82 3000y - FF82 3FFF [ICB3

4 FF82 4000, - FF82 4FFFy IICB4

5 FF82 5000y - FF82 5FFF [ICB5

6 FF82 6000y - FF82 6FFF Reserved

7 FF82 7000y - FF82 7FFFy Reserved

8 FF82 8000y - FF82 8FFF TAUAO

9 FF82 9000y - FF82 9FFF TAUA1

10 FF82 A00Oy - FF82 AFFFy TAUA2

11 FF82 BO0Oy - FF82 BFFFy TAUA3

12 FF82 C000y - FF82 CFFFy Reserved

13 FF82 D000y - FF82 DFFF Reserved

14 FF82 E000y - FF82 EFFFy Reserved

15 FF82 FOO00y - FF82 FFFF Reserved

16 FF83 0000y - FF83 OFFFy Reserved

17 FF83 1000 - FF83 1FFF TAUJO

18 FF83 2000y - FF83 2FFF Reserved

19 FF83 30004 - FF83 3FFFy Reserved

20 FF83 4000y - FF83 4FFF Reserved

21 FF83 5000y - FF83 5FFF TAPAO

22 FF83 6000y - FF83 6FFF TAPA1

23 FF83 7000y - FF83 7FFF TAPA2

24 FF83 8000y - FF83 8FFF TAPA3

25 FF83 9000y - FF83 9FFF ENCAO

26 FF83 A00Oy - FF83 AFFFy ENCA1

27 FF83 BOOOy - FF83 BFFF Reserved

28 FF83 C000y - FF83 CFFF4 Reserved

29 FF83 D000y - FF83 DFFFy ADCAO

30 FF83 E000 - FF83 EFFFy Reserved

31 FF83 FO00y - FF83 FFFFy Reserved
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Table 4-19 PPU protection areas and protection targets (6/9)

Protection Control Registers

PPVn,PPTn, | PPVnm,PPTnm, . Protection
PPPn, PPSn | PPPnm, PPSnm Address Range Placement Function Name Range
registers bits
n= m=
5 0 FFFF 8000y - FFFF 80FF Port 256 B
1 FFFF 8100y - FFFF 81FFy Port
2 FFFF 8200y - FFFF 82FF Port
3 FFFF 8300y - FFFF 83FF Port
4 FFFF 8400y - FFFF 84FF Port
5 FFFF 8500 - FFFF 85FF Port
6 FFFF 8600y - FFFF 86FF Port
7 FFFF 8700y - FFFF 87FFy Port
8 FFFF 8800y - FFFF 88FFy Port
9 FFFF 8900y - FFFF 89FF Port
10 FFFF 8A00y - FFFF 8AFFy Port
11 FFFF 8B00y - FFFF 8BFFy Port
12 FFFF 8C00y - FFFF 8CFFy Port
13 FFFF 8D00y - FFFF 8DFFy Port
14 FFFF 8E00y - FFFF 8EFFy Port
15 FFFF 8F00y - FFFF 8FFFy Port
16 FFFF 9000y - FFFF 90FF Port
17 FFFF 9100y - FFFF 91FFy Port
18 FFFF 9200y - FFFF 92FF Port
19 FFFF 9300y - FFFF 93FFy Port
20 FFFF 9400y - FFFF 94FF Port
21 FFFF 9500y - FFFF 95FF Port
22 FFFF 9600y - FFFF 96FF Port
23 FFFF 9700 - FFFF 97FFy Port
24 FFFF 9800y - FFFF 98FF Port
25 FFFF 9900y - FFFF 99FF Port
26 FFFF 9A00y - FFFF 9AFFy Port
27 FFFF 9B00y - FFFF 9BFFy Port
28 FFFF 9C00y - FFFF 9CFFy Port
29 FFFF 9D00y - FFFF 9DFFy Port
30 FFFF 9E00y - FFFF 9EFFy Port
31 FFFF 9F00y - FFFF 9FFFy Port
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Table 4-19 PPU protection areas and protection targets (7/9)

Protection Control Registers

PPVn,PPTn, | PPVnm,PPTnm, . Protection
PPPn, PPSn | PPPnm, PPSnm Address Range Placement Function Name Range
registers bits
n= m=
6 0 FFFF A00Oy - FFFF AOFFy Port 256 B
1 FFFF A100y - FFFF A1FFy Port
2 FFFF A200y - FFFF A2FFy Port
3 FFFF A300y - FFFF A3FFy Port
4 FFFF A400y - FFFF A4FFy Port
5 FFFF A500y - FFFF A5FFy Port
6 FFFF A600y - FFFF A6FFy Port
7 FFFF A700 - FFFF A7FFy Port
8 FFFF A800y - FFFF A8FFy Port
9 FFFF A900y - FFFF A9FFy Port
10 FFFF AAOOy - FFFF AAFFy Port
11 FFFF ABOOy - FFFF ABFFy Port
12 FFFF AC00 - FFFF ACFFy Port
13 FFFF ADOOy - FFFF ADFFy Port
14 FFFF AEOOy - FFFF AEFFy Port
15 FFFF AFO0y - FFFF AFFFy Port
16 FFFF BOOOy - FFFF BOFFy Port
17 FFFF B100y - FFFF B1FFy Port
18 FFFF B200y - FFFF B2FFy Port
19 FFFF B300y - FFFF B3FFy Port
20 FFFF B400y - FFFF B4FFy Port
21 FFFF B500y - FFFF B5FFy Port
22 FFFF B600y - FFFF B6FFy Port
23 FFFF B700y - FFFF B7FFy Port
24 FFFF B800y - FFFF B8FFy Port
25 FFFF B900y - FFFF B9FFy Port
26 FFFF BAOOy - FFFF BAFFy Port
27 FFFF BBOOy - FFFF BBFFy Port
28 FFFF BCOOy - FFFF BCFFy Port
29 FFFF BD0Oy - FFFF BDFFy Port
30 FFFF BEOOy - FFFF BEFFy Port
31 FFFF BFOOy - FFFF BFFFy Port
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Table 4-19 PPU protection areas and protection targets (8/9)

Protection Control Registers

PPVn,PPTn, | PPVnm,PPTnm, . Protection
PPPn, PPSn | PPPnm, PPSnm Address Range Placement Function Name | * b ge
registers bits
n= m=
7 0 FFFF C000, - FFFF COFFy WDTAO 256 B
1 FFFF C100y - FFFF C1FFy WDATH1
2 FFFF C200y - FFFF C2FFy TAUJO
3 FFFF C300y - FFFF C3FFy Reserved
4 FFFF C400y - FFFF C4FFy TAUAO
5 FFFF C500, - FFFF C5FFy TAUAO
6 FFFF C600, - FFFF C6FFy TAUAO
7 FFFF C700y - FFFF C7FFy TAUAO
8 FFFF C800, - FFFF C8FFy TAUAT
9 FFFF C900, - FFFF COFFy TAUAT
10 FFFF CA00 - FFFF CAFFy TAUAT
11 FFFF CBOOy - FFFF CBFF TAUA1
12 FFFF CCOOy - FFFF CCFFy TAUA2
13 FFFF CDOOy - FFFF CDFFy TAUA2
14 FFFF CE00y - FFFF CEFFy TAUA2
15 FFFF CFOOy - FFFF CFFFy TAUA2
16 FFFF D000y - FFFF DOFFy TAUA3
17 FFFF D100y - FFFF D1FFy TAUA3
18 FFFF D200y, - FFFF D2FFy, TAUA3
19 FFFF D300y - FFFF D3FFy TAUA3
20 FFFF D400y - FFFF D4FFy TAPAO
21 FFFF D500, - FFFF D5FFy TAPA1
22 FFFF D600y - FFFF D6FF TAPA2
23 FFFF D700y - FFFF D7FFy, TAPA3
24 FFFF D800y - FFFF D8FFy ENCAO
25 FFFF D900y - FFFF D9FFy ENCAT1
26 FFFF DAOO, - FFFF DAFFy Reserved
27 FFFF DBOOy - FFFF DBFFy Reserved
28 FFFF DCO0y - FFFF DCFFy ADCAO
29 FFFF DDOOy - FFFF DDFFy ADCAO
30 FFFF DEOOy - FFFF DEFFy Reserved
31 FFFF DF00 - FFFF DFFFy, Reserved
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Table 4-19 PPU protection areas and protection targets (9/9)

Protection Control Registers

PPVn,PPTn, | PPVnm, PPTnm, . Protection
PPPn,PPSn | PPPnm, PPSnm Address Range HET TR RELID ) oy
registers bits
n= m=
8 0 FFFF E000 - FFFF EOFFy CSIHO 256 B

1 FFFF E100y - FFFF E1FFy CSIH1

2 FFFF E200y - FFFF E2FF CSIH2

3 FFFF E300y - FFFF E3FFy CSIH3

4 FFFF E400y - FFFF E4FFy CSIGO

5 FFFF E500y - FFFF E5FF CsIG1

6 FFFF E600y - FFFF E6FFy CsIG2

7 FFFF E7004 - FFFF E7FFy CSIG3

8 FFFF E800y - FFFF E8FF CSIG4

9 FFFF E900y - FFFF E9FFy CSIGs

10 FFFF EAOOy - FFFF EAFFy UARTJO

11 FFFF EBOOy - FFFF EBFF UARTJ1

12 FFFF ECO0y - FFFF ECFFy UARTJ2

13 FFFF EDOOy - FFFF EDFFy UARTJ3

14 FFFF EEOOy - FFFF EEFFy UARTEO

15 FFFF EF00, - FFFF EFFFy UARTEH1

16 FFFF F000, - FFFF FOFFy UARTE2

17 FFFF F100y - FFFF F1FFy UARTE3

18 FFFF F2004 - FFFF F2FFy UARTE4

19 FFFF F3004 - FFFF F3FFy UARTES

20 FFFF F400 - FFFF F4FFy IICBO

21 FFFF F500y - FFFF F5FFy liCB1

22 FFFF F600, - FFFF F6FFy licB2

23 FFFF F700y - FFFF F7FFy IICB3

24 FFFF F800y - FFFF F8FFy liCB4

25 FFFF F900y - FFFF FOFFy IICB5

26 FFFF FAOOy - FFFF FAFFy Reserved

27 FFFF FBOO, - FFFF FBFFy Reserved

28 FFFF FCOOy - FFFF FCFFy Reserved

29 FFFF FDOOy - FFFF FDFFy, Reserved

30 FFFF FEOO, - FFFF FEFFy Reserved

31 FFFF FFOOy - FFFF FFFFy Reserved
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TSU base address

4.11

4.12

4.12.1

Timing Monitoring Function

The addresses of registers related to the timing monitoring function described
in the "V850E2M Architecture User's Manual" are defined as offset addresses.
The base address is as follows:

The base address is as follows:
<TSU_base> = FFFF 50004

Other Protection Functions

PE guard function
The PE guard protection function is provided for when the multiprocessor
configuration is used.

The V850E2/MN4 supports setting up two spaces for which writing to the
internal RAM of one PE from the other can be enabled or disabled. These two
spaces can be set as either access-prohibited spaces or access-enabled
spaces.

For PE1, this can be set only for writing from PE2 to internal RAM 1.
For PE2, this can be set only for writing from PE1 to internal RAM 2.

RO1UHO0011EJ0400 Rev.4.00 :{ENESAS 159

User Manual



Chapter 4 CPU

(a) PE guard disabled

Memory map

Access Access
enabled enabled
Internal RAM 1
cpPU1 Access Access cpPu2
enabled enabled
Internal RAM 2
(b) PE guard enabled
Memory map
Setting
Access L Access
enabled k= disabled
Internal RAM 1] 3 | X <——————
i}

CPU1 Access =S = Access CPU2
disabled s enabled
——— = X[ 3 [internal RAM 2

[
o
f Setting

Figure 4-24 PE guard protection

If this setting is accessed and a violation is detected, the following occur:

e EIINT2 is issued to the CPU that specified the setting.

» The SYSERR exception is issued to the CPU that committed the violation.©

Note Remark The occurrence of violations can also be ascertained by referencing
PEGEC.PEOO and PEGEC.PEO(1.

(1) Specification of guard space for PE guard

Two spaces to be guarded can be defined for each CPU (for each internal
RAM). Two types, one that enables access and another that disables it, can be
selected. Specification is done by using the PEGSR.GAASE bit.

©) SYSERR exception generation can be masked. For details, see 4.12.3 "System
error report function”.
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(a) Access-enable settnig

Setting

Access disabled
o Access enabled
S Fi———

<

/\_l\ .
CPU1 [~~—"]Internal RAM 1 Access disabled | p )5
— Access enabled
8 1
< )
x Access disabled
(b) Access-disable settnig
Setting

Access disabled
=} Access disabled

8

< ]
CPU1 = >{ Internal RAM 1 Access enabled | pyo

o Access disabled

o
< Access enabled

Figure 4-25 Space specification

The locations of areas 0 and 1 are specified by using the following base
address specification register and mask address specification register.

For simultaneous execution of base address specification and mask address
specification, these registers are set by way of the base address shadow
register (PEGSA) and the mask address shadow register (PEGSM).
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Setting from CPU

Area 0 registers

Write shadow .
. Write “0” to PEGSS.SRSEL,
register and set PEGSS.SRTR to “1. PEGBAO
\ Copy | PEGBMO |

PEGSA
Area 1 registers
_PEGSM Write “1” to PEGSS.SRSEL,
and set PEGSS.SRTR to “1”. PEGBA1

\ Copy PEGBM1

il

Figure 4-26 Transfer from shadow register

Caution To specify the disabled access type

When specifying the address, specify a bit pattern whose bit positions higher
than the size of the internal RAM for each CPU have been set (1) (mask
specification) for the mask address register.

(2) 9.3.2 Starting PE guard

To set up the spaces to be guarded and start guarding, perform the following
procedure:

<1>

<2>

<3>

<4>

Specify the base address for the shadow register PEGSB and the mask
address for the shadow register PEGSM.

Specify the number (0 or 1) of the space to be transferred for
PEGSS.SRSEL, and set PEGSS.SRTR to 1. As a result, the value is
transferred to PEGBAO (or PEGBA1) and PEGMAO (or PEGMAT).

Repeat steps <1> and <2> above once for each channel to be set.

Specify the protection policy setting for PEGSR.GAASE (1: Disable, 0:
Enable), and set PEGSR.GAWENO and PEGSR.GAWENT1 to 1.

(8) Stopping PE guard

To stop PE guard protection, perform the following procedure:
* Clear PEGSR.GAWENT1 to 0.

* Clear PEGSR.GAWENO to 0.

* Clear PEGSR.GAASE to 0.
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(4) PE guard setting registers

These registers are used to set up the PE guard function.

(a) PE guard function setting register (PEGSR)
This register is used to set up the PE guard function.

Access This register can be read or written in 16-bit units. Note, however, that the
PEGSR register can be read and written in 8-bit units if its upper 8 bits and
lower 8 bits are used as the PEGSRH and PEGSRL registers, respectively.

Address FFFF69A0

Initial value 00004. This register is initialized by any reset.

Caution Be sure to clear bits 14 to 2 to "0".

15 14 13 12 11 10 9 8
|Gase | o | o | o | o [ o [ o [ o
R/W R R R R R R R
7 6 5 4 3 2 1 0
| o | o [ o | o | o | o0 [GAWENT|GAWENO|
R R R R R R R/W R/W
Table 4-20 PEGSR register contents
Bit Bit Name Description
Position P
15 GAASE This bit specifies the PE guard area attribute.
0: Disables guard areas 0 and 1, and enables the other areas (initial value).
1: Enables guard areas 0 and 1, and disables the other areas.
1 GAWEN1 This bit enables or disables guarding of the area indicated by guard area 1.
0: Disabled (initial value)
1: Enabled
0 GAWENO This bit enables or disables guarding of the area indicated by guard area 0.
0: Disabled (initial value)
1: Enabled
Note The PE guard function is invalid when GAASE = 0, GAWEN1 = 0, and
GAWENO = 0.
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(b)

Access

PE guard area setting register (PEGSS)

This register is used to specify settings related to the guard area of the PE
guard function.

This register can be read or written in 16-bit units. Note, however, that the
PEGSS register can be read and written in 8-bit units if its upper 8 bits and
lower 8 bits are used as the PEGSSH and PEGSSL registers, respectively.

Address FFFF69A2,
Initial value 00004. This register is initialized by any reset.
Caution Be sure to clear bits 15to 9 and 7 to 1 to “0”.
15 14 13 12 11 10 9 8
| o | o | o | o | o | o [ o [ SRSE |
R R R R R R R R/W
7 6 5 4 3 2 1 0
| o | o [ o | o | o | o [ 0 |GAWENO|
R R R R R R R R/W
Table 4-21 PEGSS register contents
Bit . A
Position Bit Name Description
8 SRSEL This bit specifies the PEGBA and PEGMA channel to which to transfer the contents
saved in the shadow register.
0: Channel 0 (initial value)
1: Channel 1
1 STSR This bit is used when transferring the contents saved to the shadow register to
PEGBAx and PEGMAX. This bit is automatically cleared to O after a transfer (and
the value of x is determined by the contents of SRSEL).
0: Disabled (initial value)
1: Enabled
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(c) Guard area base address registers 0 and 1 (PEGBAO, PEGBA1)
These registers indicate the base address of the area to be guarded.
Access These registers are read-only, in 32-bit units.
Address PEGBAO: FFFF69B0y,, PEGBA1: FFFF69B8,
Initial value  000000004. These registers are initialized by any reset.
Caution Be sure to clear bits 31 to 23 to "0".
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
[o[o]Jo|oJo[o]o]o]o] PEGBAn |
R R R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| PEGBAN |
R R R R R R R R R R R R R R R R
Table 4-22 PEGBAN register contents
Bit . -
Position Bit Name Description
[22:0] PEGBAN These bits indicate the base address of guard area n (n =0, 1).
(d) Guard area mask address registers 0 and 1 (PEGMAO, PEGMA1)
These registers indicate the mask address of the area to be guarded.
Access These registers are read-only, in 32-bit units.
Address PEGMAO: FFFF69B4, PEGMA1: FFFF69BCy
Initial value  000000004. These registers are initialized by any reset.
Caution Be sure to clear bits 31 to 23 to "0".
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
lojoJoJoJo]of]o|o]o] PEGMAn
R R R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| PEGMAN |
R R R R R R R R R R R R R R R R
Table 4-23 PEGMAnN register contents
Bit . -
Position Bit Name Description
[22:0] PEGMAnN These bits indicate the mask address of guard area n (n =0, 1).
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(e) Base address shadow register (PEGSB)
This is a shadow register for the base address.
Access This register can be read or written in 32-bit units.
Address FFFF69A8,

Initial value  000000004. This register is initialized by any reset.

Caution Be sure to clear bits 31 to 29 and 11 to 0 to “0”.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
o] o] o] PEGSB |
R R R RW RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| PEGSB loJojo|oJo[ofo]JoJof[o|o]o]
RWRWRWRW R R R R R R R R R R R R

Table 4-24 PEGSB register contents

Bit . —
Position Bit Name Description
[28:12] PEGSB Shadow register for the base address

(f) Mask address shadow register (PEGSM)
This is a shadow register for the mask address.
Access This register can be read or written in 32-bit units.
Address FFFF69ACH

Initial value  000000004. This register is initialized by any reset.

Caution Be sure to clear bits 31 to 29 and 11 to 0 to “0”.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
o] o] o] PEGSM |
R R R RW RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| PEGSM lofojo|oJo[of[o]JoJo[o|o]o]
RWRWRWRW R R R R R R R R R R R R

Table 4-25 PEGSM register contents

Bit . .
Position Bit Name Description
[28:12] PEGSM Shadow register for the mask address
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(g) PE guard function error cause register (PEGEC)
This register holds the cause of an error if an error occurs.
Access This register can be read or written in 16-bit units. Note, however, that the
PEGEC register can be read and written in 8-bit units if its upper 8 bits and
lower 8 bits are used as the PEGECH and PEGECL registers, respectively.
Address FFFF69A4
Initial value 00004. This register is initialized by any reset.
Caution Be sure to clear bits 14 to 2 to "0".
15 14 13 12 11 10 9 8
| PEOR | o | o | o [ o [ o | o | o
R/W R R R R R R R
7 6 5 4 3 2 1 0
| o | o | o | o | o | o [ PEO1 | PEOO |
R R R R R R R/W R/W
Table 4-26 PEGEC register contents
Bt Bit Name Description
Position P
15 PEOR If the attribute of the guard area is enabled, this bit indicates that an access error
occurred in a prohibited area other than the guard area.
0: No error occurred (initial value).
1: An error occurred.
1 PEO1 If the attribute of the guard area is disabled, this bit indicates that an access error
occurred in the area indicated by guard area 1.
0: No error occurred (initial value).
1: An error occurred.
0 PEOO If the attribute of the guard area is disabled, this bit indicates that an access error
occurred in the area indicated by guard area 0.
0: No error occurred (initial value).
1: An error occurred.
Note Once each of the above bits has been set (1), it is not cleared to 0, except by a
reset, unless 0 is written to it.
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4.12.2 Instruction access error report function
When an error occurs during instruction fetch access by the CPU, an
instruction access error (MEP exception, exception cause code 00000330y) is
reported only when execution of the instructions included at the address where
the error actually occurred is attempted. The cause of errors during instruction
fetch access is as follows:
» Detection of an external wait error of the primary memory controller
MEP exceptions are exceptions for which restoration and recovery are not
possible without acknowledgment conditions. When an MEP exception occurs,
the CPU cannot continue processing normally. In an MEP exception handler
program, after the execution of suitable processing, execute a system reset (or
execute a substitute program in that CPU). When an MEP exception occurs
where the MEP exception handler program is placed, the CPU again branches
to the MEP exception handler and MEP exception processing is executed
again. In addition, even during MEP exception processing, SYSERR
exceptions and FE level non-maskable interrupt exceptions might occur. If this
happens, SYSERR exception or FE level non-maskable interrupt exception
processing starts when the error occurs.
4.12.3 System error report function
When a critical error occurs in the system (a system error), a system error
exception (SYSERR exception) can be reported to the CPU.
(1) System error cause
(a) EXT area error
Detected if the CPU accesses the external bus area or H bus area for data.
— External wait error of primary memory controller
— Wait error on the H bus
— Error when a peripheral 1/O register of the secondary DMA is accessed
with a bus width other than 32 bits
(b) Reserved area access
Detected when the reserved area is accessed
— Error when the area from FFFF0000y to FFFF4FFF, which is reserved
for future expansion of CPU-specific peripheral devices, is accessed
(c) DMA error
Detected error due to DMA
— Error due to (a) or (b) above during DMA
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(2) System error report setting register

— SEG_CONT: SYSERR exception report setting register

— SEG_FLAG: System error cause saving register
(a) System error control register (SEG_CONT)

This register is used to specify whether SYSERR exceptions caused by

system error sources are to occur.

For details about the system error source report funciton, see 4.12.3 “System

error report function”.

Access

bits are used as the SEG/CONTL register.

This register can be read or written in 16-bit units. Note, however, that the
SEG_CONT register can be read and written in 8- or 1- bit units if its lower 8

Address FFFF64B0y
Initial value 00004. This register is initialized by any reset.
Caution Be sure to clear bits 1510 8, 6, 4, 3, 1, and 0 to “0”.
15 14 13 12 11 10 9 8
0 0 0 0 0 0 0 0
R R R R R R R R
7 6 5 4 3 2 1 0
SEG_CONT 0 SEG_CONT 0 0 SEG_CONT 0 0
DMAE SEGE EXTE
R R R R R R/W R R
Table 4-27 SEG_CONT register contents
2l Bit Name Description
Position P
7 SEG_CONT | This bit enables DMA error reporting.
DMAE This bit sets the operation to perform if a system error occurs due to DMA.
0: No SYSERR exception occurs (initial value).
1: A SYSERR exception occurs.
5 SEG_CONT This bit enables reserved area access reporting.
SEGE This bit sets the operation to perform if the CPU accesses the reserved area
(FFFFO000y to FFFF4FFF).
0: No SYSERR exception occurs (initial value).
1: A SYSERR exception occurs.
2 SEG_CONT This bit enables EXT area error reporting.
EXTE This bit sets the operation to perform if an error occurs when the CPU accesses the
external memory area or peripheral I/O area for data.
0: No SYSERR exception occurs (initial value).
1: A SYSERR exception occurs.
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(b) System error control register (SEG_FLAG)

This flag register is used to save whether each system error has been

detected.

When a system error is detected, the corresponding error cause flag of this

register is set (1). Each flag can be directly set in order to request the SYSERR

exception by writing data to this register.

For details about the system error source report funciton, see 4.12.3 “System

error report function”.

Each flag of this register is cleared by writing “0” to it after reading “1” from it.
Even if “0” is written to a flag that is “0” when it is read, the flag is set if an error
occurs after the flag has been read and before it is written.

Access

are used as the SEG_FLAGL register.

This register can be read or written in 16-bit units. Note, however, that the
SEG_FLAG register can be read and written in 8- or 1-bit units if its lower 8 bits

Address FFFF64B2y
Initial value 0000y. This register is initialized by any reset.
Caution Be sure to clear bits 15to 3, 1, and 0 to “0”.
15 14 13 12 11 10 9 8
0 0 0 0 0 0 0 0
R R R R R R R R
7 6 5 4 3 2 1 0
SEG_FLAG 0 SEG_FLAG 0 0 SEG_FLAG 0 0
DMAF SEGF EXTF
R/W R R/wW R R R/W R R
Table 4-28 SEG_FLAG register contents
Bt Bit Name Description
Position P
7 SEG_FLAG | DMA error flag
DMAF This flag is set if a system error is detected upon an error report from the DMA unit.
0: No DMA error occurs (initial value).
1: A DMA error occurrs.
5 SEG_FLAG | Reserved area error flag
SEGF This flag is set if the CPU accesses reserved area (FFFF0000 to FFFF4FFFy) for
data.
0: No reserved area access error occurs (initial value).
1: A reserved area access error occurs.
2 SEG_FLAG | EXT area error flag
EXTF This flag is set if an error occurs when the CPU accesses the external memory area
or H bus area for data.
0: No EXT area error occurs (initial value).
1: An EXT area error occurs.
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CPU

3

4

Processing when a SYSERR exception occurs

When a SYSERR exception occurs, the CPU cannot continue processing
normally. After suitable processing by the SYSERR exception handler, reset
the system.

Once a SYSERR exception has been reported to the CPU, reporting additional
SYSERR exceptions is not possible unless the error source bit is cleared
explicitly by software.

MEP exceptions and FENMI exceptions might occur during SYSERR
exception processing, but, in this case, the MEP exception/FENMI exception
processing starts at that point in time. If the operation switches from the
SYSERR exception processing to the MEP exception/FENMI exception
processing in this way, no SYSERR exception occurs again during this
exception processing. (This is because, once a SYSERR exception is reported
to the CPU, reporting additional SYSERR exceptions is not possible unless the
error source bit is cleared.)

However, because complete restoration and recovery from a SYSERR
exception are not possible, when a SYSERR exception occurs, the assumption
is that initialization will generally be performed through a reset.

Function to block subsequent access

When a system error occurs, a SYSERR exception is reported to the CPU.
Multiple instruction slips might occur from when the SYSERR exception is
reported to the CPU until the CPU starts SYSERR exception processing.

Therefore, a function is provided to block access to CPU-external devices by
subsequent instructions during the interval from when SYSERR occurs until
the CPU acknowledges the SYSERR exception.

This prevents the illegal updating of external resources.

However, because complete restoration and recovery from a system error
exception are not possible, when a SYSERR exception occurs, the assumption
is that initialization will generally be performed through a reset.
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Reset Function

Chapter 5 Reset Function

5.1 Features

Three types of reset sources

» System resets triggered by RESET pin input

¢ System resets triggered by a watchdog timer overflow

¢ System resets triggered by software

5.2 Configuration

Reset
controller

— System reset signal

RESETO— Analog filter
WDTAO 1
WDTA1 Detector
Software reset j
Figure 5-1 Block Diagram of the Reset Circuit
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5.3 Contr