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AP4 for RZ VV1.00.00 Release Note

Chapter 1. Introduction

AP4 for RZ is a software tool to generate device driver code for on-chip peripherals. It generates device
driver codes using user settings through GUI. Initialize code and API functions are provided.
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Chapter 2. Target Devices

Below is a list of devices supported by the AP4 for RZ V1.00.00

RZ/T1 group

PIN Device name
176pin R7S910001CFP, R7S910101CFP
R7S910002CBG, R7S910102CBG, R7S910006CBG, R75910106CBG
R7S910007CBG, R7S910107CBG, R7S910011CBG, R7S910111CBG
320pin R7S910013CBG, R7S910113CBG, R7S910015CBG, R7S910115CBG
R7S910016CBG, R7S910116CBG, R7S910017CBG, R7S910117CBG
R7S910018CBG, R75910118CBG

Following documents.

Manual Name Document Number

RZ/T1 Group User's Manual: Hardware

R01UH0483JJ0070 Rev.0.70

RO1UH0483EJ0070 Rev.0.70
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Chapter 3. Operating Environment

= Host machine

o IBM PC/AT compatibles (Windows® 8.1, Windows® 8, Windows® 7, Windows Vista®)
o Processor: 1 GHz or higher (must support hyper-threading, multi-core CPUSs)

bit Windows requires 2 G or more)

Hard disk capacity: 200 MB or more spare capacity

Display: 1024 x 768 or higher resolution, 65,536 or more colors
Interface: USB 2.0
All other necessary software environments in addition to WindowsOS

- .NET Framework version4.0

- Microsoft Visual C++ 2010 SP1 runtime library

= Development Environments

Memory capacity: 2 GB or more recommended. Minimum requirement is 1 GB or more (64-

Product Name

Version

IAR Embedded Workbench for Renesas RZ

V7.30.4 or later

GNUARM-NONE-EABI

v14.02 or later

R20UT3402EJ0100 Rev1.00
Mar 10, 2015
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Chapter 4. Cautions

This section describes cautions for using AP4 for RZ.

4.1 Cautions List

No Description

Cautions of online Help

Cautions of User's Manual version

1
2
3 List of output files and APIs
4

Addition of Pinview
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4.2 Cautions Detalls

4.2.1 About online Help

AP4 for RZ is not supporting online help.
[Workaround] There is no workaround.

4.2.2 About User's Manual version

AP4 for RZ V1.00.00 refer to preliminary documents.

Please review the latest information published by Renesas Electronics Corp. through various means,

including the Renesas Electronics Corp.website (http://www.renesas.com).

[Workaround] There is no workaround.

4.2.3 List of output files and APIs

Below is a list of output file files and APIs by AP4 for RZ VV1.00.00.
Refer to User's Manual: RZ/T1 API Reference for detail information about the API functions.

Peripheral Function File Name API Function Name
. main
r_cg_main.c .
R_MAIN_Userlnit
R_MPC_Create
r_cg_mpc.c

R_MPC_Create_Userlnit

r_cg_systeminit.c

R_SystemlInit

Common

r_cg_intprg.c

r_set_exception_handler
r_fig_handler

r_cg_macrodriver.h

r_cg_userdefine.h

r_cg_interrupthandlers.h

r_cg_mpc.h

r_cg_cgc.c

R_CGC_Create

Clock generator

r_cg_cgc_user.c

R_CGC_Create_Userlnit

r_cg_cgc.h -
R_ICU_Create
R_ICU_IRQn_Start
r_cg_icu.c R_ICU_IRQn_Stop

R_ICU_ETHPHYIn_Start
R_ICU_ETHPHYIn_Stop

Interrupt Controller

r_cg_icu_user.c

R_ICU_Create_Userlnit
r_icu_nmi_interrupt
r_icu_irgn_interrupt
r_icu_ethphyin_interrupt

r_cg_icu.h

R20UT3402EJ0100 Rev1.00
Mar 10, 2015
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Bus State Controller

Peripheral Function File Name API Function Name
R_BSC_Create
R_BSC_lInitializeSDRAM
R_BSC_SDRAMPowerDown_Start
r_cg_bsc.c

R_BSC_SDRAMPowerDown_Stop
R_BSC_SDRAMDeepPowerDown_Start
R_BSC_SDRAMDeepPowerDown_Stop

r_cg_bsc_user.c

R_BSC_Create_Userlnit
r_bsc_bsccmi_interrupt

DMA Controller

r_cg_bsc.h -
R_DMACn_Create
R_DMACnN_Set_SoftwareTrigger
R_DMACmM_Cn_Start
r_cg_dmac.c

R_DMACmM_Cn_Stop
R_DMACmM_Cn_Suspend
R_DMACm_Cn_SuspendClear

r_cg_dmac_user.c

R_DMACnN_Create_Userlnit
r_dmaintn_interrupt
r_dmac_dmasrgm_interrupt

r_cg_dmac.h -
R_ELC_Create
R_ELC_Start
R_ELC_Stop
r_cg_elc.c

R_ELC_GenerateSoftwareEvent
R_ELC_Get_PortBuffern
R_ELC_Set_PortBuffern

r_cg_elc_user.c

R_ELC_Create_Userlnit
r_elc_elcirgn_interrupt

r_cg_elc.h

r_cg_port.c

R_PORT_Create

r_cg_port_user.c

R_PORT_Create_UserlInit

r_cg_port.h

R20UT3402EJ0100 Rev1.00
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Peripheral Function File Name

API Function Name

r_cg_mtu3.c

R_MTU3_Create
R_MTU3_Cm_Start
R_MTU3_Cm_Stop

Multi-Function Timer

Pulse Unit 3
r_cg_mtu3_user.c

R_MTU3_Create_Userlnit
r_mtu3_tgiam_interrupt
r_mtu3_tgibm_interrupt
r_mtu3_tgicm_interrupt
r_mtu3_tgidm_interrupt
r_mtu3_tgieQ_interrupt
r_mtu3_tgifO_interrupt
r_mtu3_tcivm_interrupt
r_mtu3_tcium_interrupt
r_mtu3_tgiu5_interrupt
r_mtu3_tgiv5_interrupt
r_mtu3_tgiw5_interrupt
r_mtu3_c4_tgia4_interrupt
r_mtu3_c4_tgib4_interrupt
r_mtu3_c4_tciv4_interrupt
r_mtu3_c7_tgia7_interrupt
r_mtu3_c7_tgib7_interrupt
r_mtu3_c7_tciv7_interrupt

r_cg_mtu3.h -
R_POE3_Create
r_cg_poe3.c R_POE3_Start
Port Output Enable R_POE3_Stop

3
r_cg_poe3_user.c

R_POE3_Create_Userlnit
r_poe3_oein_interrupt

r_cg_poe3.h -
R_GPT_Create

r_cg_gpt.c R_GPTn_Start
R_GPTn_Stop

General PWM Timer
r_cg_gpt_user.c

R_GPT_Create_Userlnit
r_gtp_etgin_interrupt
r_gtp_etgip_interrupt
r_gtp_gtcian_interrupt
r_gtp_gtcibn_interrupt
r_gtp_gtcicn_interrupt
r_gtp_gicidn_interrupt
r_gtp_gtcien_interrupt
r_gtp_gtcifn_interrupt
r_gtp_gdten_interrupt
r_gtp_gtcivn_interrupt
r_gtp_gtciun_interrupt

r_cg_gpt.h

R20UT3402EJ0100 Rev1.00
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16-Bit Timer Pulse
Unit

Peripheral Function File Name API Function Name
R_TPU_Create
r_cg_tpu.c R_TPUn_Start
R_TPUn_Stop

r_cg_tpu_user.c

R_TPU_Create_Userlnit
r_tpu_tgina_interrupt
r_tpu_tginb_interrupt
r_tpu_tginc_interrupt
r_tpu_tgind_interrupt
r_tpu_tcinv_interrupt
r_tpu_tcinu_interrupt

Pulse Generator

r_cg_tpu.h -
R_CMTn_Create
r_cg_ppg.c R_CMTn_Start
Programmable R_CMTn_Stop

I_CJg_ppg_user.c

R_CMTn_Create_Userlnit
r_cmt_cmin_interrupt

Timer

r_cg_ppg.h -
R_CMTn_Create
r_cg_cmt.c R_CMTn_Start
Compare Match R_CMTn_Stop

r_cg_cmt_user.c

R_CMTn_Create_Userlnit
r_cmt_cmin_interrupt

r_cg_cmt.h

Compare Match
Timer W

r_cg_cmtw.c

R_CMTWm_Create
R_CMTWm_Start
R_CMTWm_Stop

r_cg_cmtw_user.c

R_CMTWm_Create_Userlnit
r_cmtw_cmwim_interrupt
r_cmtw_icnim_interrupt
r_cmtw_ocnim_interrupt

r_cg_cmtw.h

Watchdog Timer

r_cg_wdt.c

R_WDTn_Create
R_WDTn_Restart

r_cg_wdt_user.c

R_WDTn_Create_Userlnit

r_cg_wdt.h -
) R_IWDT_Create
Independent r_cg_iwdt.c R_IWDT_Restart
Wa'Fchdog r_cg_iwdt_user.c R_IWDT_Create_Userlnit
Timer

r_cg_iwdt.h

R20UT3402EJ0100 Rev1.00
Mar 10, 2015
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Serial
Communications
Interface with FIFO

Peripheral Function File Name API Function Name
R_SCIFANn_Create
R_SCIFAn_Start
. R_SCIFANn_Stop
r_cg_scifa.c

R_SCIFANn_Serial_Send
R_SCIFAnNn_Serial_Receive
R_SCIFANn_Serial_Send_Receive

r_cg_scifa_user.c

R_SCIFANn_Create_Userlnit
r_scifan_txifn_interrupt
r_scifan_rxifn_interrupt
r_scifan_brifn_interrupt
r_scifan_drifn_interrupt
r_scifan_teifn_interrupt
r_scifan_erifn_interrupt
r_scifan_callback_transmitend
r_scifan_callback_receiveend
r_scifan_callback_error

I12C Bus Interface

r_cg_scifa.h -
R_RIICn_Create
R_RIICn_Start
R_RIICn_Stop
R_RIICn_Master_Send
r_cg_riic.c R_RIICn_Master_Receive

R_RIICn_Slave_Send
R_RIICn_Slave_Receive
R_RIICn_StartCondition
R_RIICn_StopCondition

r_cg_riic_user.c

R_RIICn_Create_Userlnit
r_riicn_error_interrupt
r_riicn_receive_interrupt
r_riicn_transmit_interrupt
r_riicn_transmitend_interrupt
r_riicn_callback_receiveerror
r_riicn_callback_transmitend
r_riicn_callback_receiveend

r_cg_riic.h

R20UT3402EJ0100 Rev1.00
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Peripheral Function File Name API Function Name
R_RSPIn_Create
R_RSPIn_Start
r_cg_rspi.c R_RSPIn_Stop
R_RSPIn_Send

Serial Peripheral
Interface

R_RSPIn_Send_Receive

r_cg_rspi_user.c

R_RSPIn_Create_Userlnit
r_rspin_receive_interrupt
r_rspin_transmit_interrupt
r_rspin_error_interrupt
r_rspin_idle_interrupt
r_rspin_callback_receiveend
r_rspin_callback_error
r_rspin_callback_transmitend

r_cg_rspi.h

SPI Multi /O Bus
Controller

r_cg_spibsc.c

R_SPIBSC_Create
R_SPIBSC_EAVUpperAddressChange
R_SPIBSC_SPIRead
R_SPIBSC_SPIWrite
R_SPIBSC_SPIRead_Write

r_cg_spibsc_user.c

R_SPIBSC_Create_Userlnit

r_cg_spibsc.h

CRC Operation
Units

r_cg_crc.c

R_CRC_SetCRC8_2F
R_CRC_SetCRC8_SAE
R_CRC_SetCRC16_CCITT
R_CRC_SetCRC32_ETHER
R_CRC_Input_Data
R_CRC_Get_Result

A Y Interface

r_cg_dsmif.c

R_DSMIF_Create
R_DSMIF_UVW_Start
R_DSMIF_UVW_Stop
R_DSMIF_X_Start
R_DSMIF_X_Stop

r_cg_dsmif_user.c

R_DSMIF_Create_Userlnit

r_cg_dsmif.h

R20UT3402EJ0100 Rev1.00
Mar 10, 2015
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Peripheral Function File Name API Function Name

R_ECM_Create

R_EMC_Pseudo_WDTO_Error_Start
R_EMC_Pseudo_WDTOQ_Error_Stop
R_EMC_Pseudo_WDT1_Error_Start
R_EMC_Pseudo_WDT1_Error_Stop
R_EMC_Pseudo_IWDTa_Error_Start
R_EMC_Pseudo_IWDTa_Error_Stop
R_EMC_Pseudo_ADC_UnitO_Error_Start
R_EMC_Pseudo_ADC_UnitO_Error_Stop
R_EMC_Pseudo_ADC_Unit1_Error_Start
R_EMC_Pseudo_ADC_Unit1_Error_Stop
R_EMC_Pseudo_DSMIF_UVWovercurrent_Error_Start
R_EMC_Pseudo_DSMIF_UVWovercurrent_Error_Stop
R_EMC_Pseudo_DSMIF_UVWitotalcurrent_Error_Start
R_EMC_Pseudo_DSMIF_UVWitotalcurrent_Error_Stop
R_EMC_Pseudo_DSMIF_UVWshortcircuit_Error_Start
R_EMC_Pseudo_DSMIF_UVWshortcircuit_Error_Stop
R_EMC_Pseudo_DSMIF_Xovercurrent_Error_Start
R_EMC_Pseudo_DSMIF_Xovercurrent_Error_Stop
R_EMC_Pseudo_DSMIF_Xshortcircuit_Error_Start
R_EMC_Pseudo_DSMIF_Xshortcircuit_Error_Stop
r_cg_emc.c R_EMC_Pseudo_DOC_Error_Start
R_EMC_Pseudo_DOC_Error_Stop
R_EMC_Pseudo_BSC_Error_Start
R_EMC_Pseudo_BSC_Error_Stop
R_EMC_Pseudo_Error35_Error_Start
R_EMC_Pseudo_Error35_Error_Stop
R_EMC_Pseudo_Error36_Error_Start
R_EMC_Pseudo_Error36_Error_Stop
R_EMC_Pseudo_Error37_Error_Start
R_EMC_Pseudo_Error37_Error_Stop
R_EMC_Pseudo_Error38_Error_Start
R_EMC_Pseudo_Error38_Error_Stop
R_EMC_Pseudo_Error39_Error_Start
R_EMC_Pseudo_Error39_Error_Stop
R_EMC_Pseudo_Error40_Error_Start
R_EMC_Pseudo_Error40_Error_Stop
R_EMC_Pseudo_Error41_Error_Start
R_EMC_Pseudo_Error41_Error_Stop
R_EMC_Pseudo_EMC_CompareError_Error_Start
R_EMC_Pseudo_EMC_CompareError_Error_Stop
R_EMC_Pseudo_EMC_DelayTimerOverflow_Error_Start
R_EMC_Pseudo_EMC_DelayTimerOverflow_Error_Stop
R_ECM_Create_Userlnit

r_cg_emc_user.c r_ecm_nmi_interrupt

r_ecm_errd_interrupt

r_cg_emc.h -

Error Control
Module

R20UT3402EJ0100 Rev1.00 Page 12 of 17
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r_cg_sl2ad_user.c

Peripheral Function File Name API Function Name
R_S12ADn_Create
R_S12ADn_Start
r_cg_sl2ad.c R_S12ADn_Stop
R_S12ADn_Get_ValueResult
12-Bit A/D R_S12ADn_Set_CompareValue
Converter R_S12ADn_Create_Userlnit

r_s12ad_s12adn_interrupt
r_s12ad_s12gbadin_interrupt
r_s12ad_s12cmpn_interrupt

Data Operation
Circuit

r_cg_sl2ad.h -
R_DOC_Create
R_DOC_SetMode
r_cg_doc.c R_DOC_WriteData

R_DOC_GetResult
R_DOC_ClearFlag

r_cg_doc_user.c

R_DOC_Create_Userlnit

r_cg_doc.h

[Workaround] There is no workaround.

4.2.4 Addition of Pinview

PinView shows pin settings set by CG and allows user to configure pin settings.

PinView has two view; Device List View and Device Top View and the two views are linked, so that
settings can be made in either of them.

Device List View

Device list View shows the pin settings by the table style. Device list View has two lists; Pin Number and

Pin Function.

Pin Number List

Pin Number List shows all assigned pins sorted by the pin number. If pins have multiple functions, Pin

Number List allows to user to configure the functions.

LI

Pin Mumber | Pin Mame EELﬁEEﬁ Pin Direction | Pin Rematks
Al Was WES =
fi2 PC24 ETHO_THGS ETH1_RX.. | Mot azsiened |-
fi3 PJ3/ IRQLS ETHO_THDOS .. | Mot assiened |-
fid P/ ETHO TADZS GATLE. | Mot assigned |-
fif PFY/ IRGTS 8257 ETHO TH.. | Mot azsiened |-
i PB4/ #4247 ETHI COLS ET.. |Mot assiened |-
fi PBEOS ETHI_RXDWY MTGLE.. | Mot assigned |-
A3 PCOS WaIT#E ETH1_RXD2S . | Mot azsiened |-

".,tPin Mumber .*{ Fin Function /

If pins have multiple functions, User can select pin functions by configuring the “Selected Function”. For
example, when IRQ7 has not been set up in CG and user set A5 as IRQ7, the following warning is

shown.

R20UT3402EJ0100 Rev1.00
Mar 10, 2015

RENESAS

Page 13 of 17



AP4 for RZ VV1.00.00 Release Note

|A5 |PF7/ IRQ7/ A28/ ETHO_TX.. [IRQ7 - [Function is not enabled in peripheral contieuration. |

After that, IRQ7 has been set in Peripheral Functions (Interrupt Controller), this warning is disappeared
and IRQ7 is shown in Selected Function.

A5 PF7/ IRQ7/ A25/ ETHO_T.. | IRQ7 In |

Pin Function List
Pin Function List shows which pins are used by corresponding peripheral module. If multiple pins are
selectable for a specific function, the allocation can be changed through this list.

Clock, Generation Gircuit | Pin Mame Fin Azzienment Firn Humber Fin Direction | Pin Remarks -
Interrupt Controller I Mot azzigned Mot azziened In
E:fﬂséate cothroIIer IR0 Mot assigned Mot aggiened In
antraller - -
/0 Forts Jizing| Mot assigned Mot azsigned In | |
Multi-Function Timer Pul [TRGE2 Mot azzigned Mot assigned In
Part Output Enahle 3 IR23 Mot azzigned Mot azsigned In
Gener_’al FWM Timer ~|TRcd Mot aszigned Mot aszigned Ih
16-Bit Timer Pules Unit IRGIE Mot azsigned Mot azziened In
Programmable Pulze Gen
IR6 Mot azzigned Mot azsigned In -
KN e | »

Fin Humber ) Pin Functiun/

Pin Function List allows user to change a specific pin which has been to set by CG. For example, IRQ7
has been set by CG, an available pin are automatically set.

IRY? PF?/IRQTS A257 ETHO_THE.. |AS In |

User can change the pin to another available pins by selection “Pin Assignment” or “Pin Number”.

IRG? PO7S AMIDTS IRQTS 4255 AD. |E18 In

If a pin which has been already set as other function is selected, the warning is shown and the selected
pin is not assigned.

|IRQ? |Not azzighed Mot azzigned In Conflict detected in peripheral configuration.

Save Device List View

F

Clicking the icon above in Device List View, User can save the current pin settings as csv the format.

R20UT3402EJ0100 Rev1.00 Page 14 of 17
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Device Top View

Device Top View shows which pins are used by corresponding peripheral module in the package view. If
pins have multiple functions, this view allows to user to configure the functions and if multiple pins
selectable for a specific function, the allocation can be changed through this view.

Blaw | p— 3

&

VDD V55 V55 V55 V55 VoD VoCoo33

VDD W33 VDD vDD VDD VoD PE2

OIO

PO7

PoG
GO PG2 PG7 PH2 PH4 Pa7 VCCO33 VCOCO33

36 PG3 PGE PH3 VICoO323 PHS VCCO33 P26 VoCo3s V55 V55 PED PE1 T
P00 P04 PO3 u
G4 FH7Y P20 P05 POL 4173 v

£

PGS PHO PH1 V35 P45 P45 374
a B 10 1 13 14 13 16 17

1E 13 0

-
wn

Highlight Pins by Peripheral

Device Top View highlights the group of pins that belongs to the active CG peripheral functions. The
figure above shows Device Top View when Serial Communications Interface with FIFO is being selected
by CG.

Assigned Pin (Input)

2
&

Shows assigned pins (Input).

Assigned pin (Output)

Shows assigned pins (Output).

Alternative pin selection

If user holds down the “CTRL” key and use mouse “left click” on the pin in use, the other pins with this

R20UT3402EJ0100 Rev1.00 Page 15 of 17
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same function will change color. For example, R13 is assigned to the function “TXDO0", if user “CTRL +
Click” to pin “TXD0", the pin Y17 (P40) changes color, because it contains the same function “TXD0". At
the same time, while the “CTRL” key is hold down, if user drag and drops the pin to Y17 (P40). Y17
(P40) will be assigned to in use as “TXDO0".

Zoom
— |_| +

F - L

Device Top View supports the zoom function by slider controls. User can do this by mouse-wheel.
Drag and Move
Device Top View supports mouse drags actions. Hold down mouse left button on the view and move will

drag the view around.

Save Device Top View

Clicking the icon above in Device Top View, User can save the view as PNG format.
Configure PinView Color

PinView supports for user to change color, through the property window.
Right click on the Device Top View on project tree, the property window will pop up a right click menu.

[Workaround] There is no workaround.
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of i ictor products and

for

use of these circuits, software, or information.

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

others.

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

the product's quality grade, as indicated below.

equipment; and industrial robots etc.

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.

use of Renesas Electronics products beyond such specified ranges.

please evaluate the safety of the final products or systems manufactured by you.

no liability for damages or losses occurring as a result of your noncc i with i laws and

regulations and follow the procedures required by such laws and regulations.
10.

IS

products.
11.

=

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

(Note 1) "Renesas ics” as used in this 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.

the incorporation of these circuits, software, and information in the design of your i Renesas El ics assumes no ibility for any losses incurred by you or third parties arising from the

2. 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

3. 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

4. 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

5. 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

"Standard": Computers; office equipment; test and audio and visual equipment; home electronic appliances; machine tools; personal electronic

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.
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development of weapons of mass destruction. When exporting the Renesas Electronics products or i in this you should comply with the applicable export control laws and
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