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TOYOSU FORESIA, 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan
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Product Document

Category System LS| No. TN-RIN-AO17A/E Rev. |1.00

Notification of R-IN32M3 Series User's Manual Information
Title Peripheral Modules (Rev.9.00 to Rev.10.00) Cat Technical Notification
Revised contents: Corrections and new functions ategory

Lot No. R-IN32M3 Series User’s Manual:
Peripheral Modules

Applicable See followin Reference R-IN32M3-EC,

Product g Alllots Document | R-IN32M3-CL
Rev. 10.00

(R18UZ0007EJ1000)

R-IN32M3 Series User’'s Manual Peripheral Modules Rev. 10.00 (R18UZ0007EJ1000) has been released on Renesas website.
This technical update follows revision 9.00 and includes the entirety of revised items. For details, refer to "2. Documentation
Updates" given below. Please take note that items marked with "*note" may have severe impact on the specification and
limitation of corresponding devices.

1  Applicable Product

Product Type Model Marking Product Code
MC-10287F1-HN4-A
MC-10287F1 MC-10287F1-HN4-M1-A
R-IN32M3-EC
MC-10287BF1 MC-10287BF1-HN4-A
MC-10287BF1-HN4-M1-A
UPD60510F1-HN4-A
R-IN32M3-CL DE0510F1 UPD60510F1-HN4-M1-A
D60510BF1 UPD60510BF1-HN4-A
UPD60510BF1-HN4-M1-A
2 Documentation Updates
1/3)
Applicable
No Applicable Item (Rev. 10.00 Section) Page Contents
(Rev. 10.00)
1 | 2.1.2 Clock Configuration Diagram 2-2 Complement
2 | 3.4.1 Outline of Features 3-3 New function
3 | 3.5.1 Outline of Features 34 New function
4 | 3.6.1 Outline of Features 35 New function
5 | 7.3.4.1 MIIM Register (GMAC_MIIM) 7-9 Complement
6 | 7.3.4.3 TX Result Register (GMAC_TXRESULT) 7-11 Complement
7 | 7.3.4.5 RX Mode Register (GMAC_RXMODE) *note 7-12 to 7-13 Error correction
8 | 7.3.4.6 TX Mode Register (GMAC_TXMODE) *note 7-14 to 7-15 Error correction
9 | 7.3.4.7 Reset Register (GMAC_RESET) *note 7-16 Error correction
10 | 7.3.4.9 RX Flow Control Register (GMAC_FLWCTL) 7-18 Error correction
11 | 7.3.4.10 Pause Packet Register (GMAC_PAUSPKT) 7-19 Complement
12 | 7.3.4.12 RX FIFO Status Register (GMAC_RXFIFO) *note 7-21 Error correction
13 | 7.3.4.13 TX FIFO Status Register (GMAC_TXFIFO) 7-22 New function
14 | 7.3.4.14 TCPIPACC Register (GMAC_ACC) 7-23 Expression alignment
15 | 7.3.4.16 LPI mode control register (GMAC_LPI_MODE) 7-24 Complement
16 | 7.3.4.18 Receive Buffer Information Register (BUFID) 7-25 Complement
17 | 7.4.1 Hardware Functions 7-31 Expression alignment
18 | 7.4.1.1 Initial Settings *note 7-32 Error correction
19 | 7.4.1.3(1) Functional Overview 7-33 Complement
20 | 7.4.1.3(2)(e) List of hardware function calls 7-36 Complement
21 | 7.4.1.3(2)(e) List of hardware function calls 7-39 Expression alignment
22 | 7.4.1.4(2) DMA for the Reception MAC *note 7-41 Error correction
7.4.1.4(2)(a) Description of the Individual functions of
23 a@ the MEC DMA controller 742 Complement
7.4.1.4(2)(a) Description of the Individual functions of :
24 @@ the MKC DMA controller 7-43 Error correction
25 | 7.4.1.4(2)(b) Usage 7-44 Error correction
26 | 7.4.1.4(2)(c) List of hardware function calls 7-45 Error correction
27 | 7.4.1.4(2)(c) List of hardware function calls 7-46 Error correction
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213)
Applicable
No Applicable Item (Rev. 10.00 Section) Page Contents
(Rev. 10.00)
28 | 7.4.1.4(2)(c) List of hardware function calls 7-47 Error correction
29 | 7.4.1.4(3)(d) List of hardware function calls *note 7-50 Error correction
30 | 7.4.1.5(2)(a) Transfer between the buffer RAM and the data RAM 7-51 Error correction
31 | 7.4.1.5(2)(b) Replacing data in the buffer RAM or data RAM 7-51 Complement
32 | 7.4.1.5(2)(c) Transfer between the buffer RAMs *note 7-51 Complement
33 | 7.4.1.5(2)(d) List of hardware function calls 7-52 Error correction
34 | 7.4.1.5(2)(d) List of hardware function calls 7-53 Complement
35 | 7.4.2 Interrupts *note 7-56 Error correction
36 | 7.4.2 Interrupts 7-58 Error correction
37 | 7.4.3.1 Acquiring a Transmit Buffer 7-60 Error correction
38 | 7.4.3.2 Creating TX Data 7-61 Complement
39 | 7.4.3.2(1) Tx frame control information *note 7-63 Complement
40 | 7.4.3.2(1) Tx frame control information *note 7-63 Error correction
41 | 7.4.3.2(2) Ethernet frame 7-64 Complement
42 | 7.4.3.2(2) Ethernet frame *note 7-65 to 7-66 Complement
43 | 7.4.3.3 Creating TX Descriptors 7-67 Error correction
44 | 7.4.3.5 Completion of Transmission 7-68 Complement
45 | 7.4.4 Receiving Ethernet Frames 7-69 Error correction
46 | 7.4.4.5 Rx Data Format *note 7-70 Error correction
47 | 7.4.4.5 Rx Data Format 7-70 Complement
48 | 7.4.4.5(1) Rx frame information 7-71 Expression alignment
49 | 7.4.4.5(1) Rx frame information *note 7-71t0 7-72 Complement
50 | 7.4.4.5(1) Rx frame information 7-72 Expression alignment
51 | 7.4.4.5(2) Rx Ethernet frame 7-73 Complement
52 | 7.4.4.5(2) Rx Ethernet frame *note 7-74 Complement
53 | 7.4.4.5(2) Rx Ethernet frame *note 7-75to 7-77 Complement
54 | 7.4.5 TCPIP Accelerator Function 7-78't0 7-79 Complement
55 | 7.5.1 Appending Padding to the MAC Header Section within the TX Frame 7-80 Complement
56 7.5.2 Erronequs;]udgment about Checksum Validation at Specific Packet 7.80 Complement
Reception *note
57 | 7.5.3 Error of Rx Frame Information at RX FIFO Overflow *note 7-80 to 7-84 Complement
58 g.s.4 Error of Rx Frame Information at Reception of the Frame more than 64 7.84 10 7-85 Complement
ytes with padding *note
59 | 8.2 Characteristics 8-2 Complement
60 | 8.3.2.1 Ethernet PHY LINK Mode Register (ETHPHYLNK) 8-6 Error correction
61 | 10.1 Features 10-1 to 10-2 Error correction
62 | 10.2 Control Registers 10-3 Error correction
63 | 10.2.1 Wait Signals Selection Register (WAITZSEL) 10-4 to 10-5 Error correction
10.2.2 Synchronous Burst Access Memory Controller Area Select Registers : ’
64 (SyMADSELO to SMADSEL3) Y 9 10-6 Expression alignment
10.2.2 Synchronous Burst Access Memory Controller Area Select Registers
65 (SyMADSELO to SMADSEL3) / ’ 10-7 Complement
66 | 10.2.3 Bus Clock Division Setting Register (BCLKSEL) 10-8 Error correction
10.2.4 Synchronous Burst Access Memory Controller Operation Mode :
67 Sgtting Register (SMCMD) Y P 10-9 Error correction
10.2.5 Synchronous Burst Access Memory Controller Direct Command .
68 Rggister (DIRECTCMD) y 10-10 Error correction
10.2.6 Synchronous Burst Access Memory Controller Cycle Settin .
69 Rggister (SETCYCLES) y Y 9 10-11 Error correction
10.2.6 Synchronous Burst Access Memory Controller Cycle Settin
70 Register (SETCYGLES) / g ’ 10-12 Complement
10.2.7 Synchronous Burst Access Memory Controller Mode Settin .
71 Rggister (SETOPMODE) Y 9 10-13 Error correction
10.2.7 Synchronous Burst Access Memory Controller Mode Settin .
72 Rggister (SETOPMODE) y 9 10-14 Error correction
10.2.8 Synchronous Burst Access Memory Controller Refresh Settin .
73 Rggister (REFRESHO) Y 9 10-15 Error correction
10.2.9 Synchronous Burst Access Memory Controller CSZn Cycle Settin .
74 Rggisters (SRAM_CYCLESO n) Y y 9 10-15 Error correction
10.2.10 Synchronous Burst Access Memory Controller CSZn Mode :
75 Rggisters (OPMODEQ n) Y 10-16 Error correction
76 | 10.2.11 Register Setup Procedure 10-17 Error correction
77 | 10.3.1 Bus Clock Control 10-18 Error correction
78 | 10.3.2 Address Output 10-19 Error correction
79 | 10.3.3 Address/Data Multiplexing Feature 10-19 Complement
80 | 10.3.4 Write Enable Signal (WRZn) Cycle Extension 10-20 Error correction
81 | 10.3.5 Controlling the Data Read Timing 10-21 Error correction
82 | 10.3.6 Wait Signals Control 10-22 Complement
83 | 10.3.6 Wait Signals Control 10-23 Complement
84 | 10.3.6 Wait Signals Control 10-24 Complement
85 | 10.3.8 Switching External Memory Area Mapping 10-26 Expression alignment
86 | 10.4 Memory Access Timing Example 10-27 Complement
87 | 10.4.1 Asynchronous Access Timing 10-28 Complement
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3/3)
Applicable
No Applicable Item (Rev. 10.00 Section) Page Contents
(Rev. 10.00)
88 | 10.4.1 Asynchronous Access Timing 10-29 Complement
89 | 10.4.1 Asynchronous Access Timing 10-30 Complement
90 | 10.4.1 Asynchronous Access Timing 10-31 Complement
91 | 10.4.1 Asynchronous Access Timing 10-32 Complement
92 | 10.4.1 Asynchronous Access Timing 10-33 Complement
93 | 10.4.1 Asynchronous Access Timing 10-34 Complement
94 | 10.4.1 Asynchronous Access Timing 10-35 Complement
95 | 10.4.2 Synchronous Access Timing 10-36 Complement
96 | 10.4.2 Synchronous Access Timing 10-37 Complement
97 | 10.4.2 Synchronous Access Timing 10-38 Complement
98 | 10.4.2 Synchronous Access Timing 10-39 Complement
99 | 10.4.2 Synchronous Access Timing 10-40 Complement
100 | 10.4.2 Synchronous Access Timing 10-41 Complement
101 | 10.4.2 Synchronous Access Timing 10-42 Complement
102 | 10.4.3 Wait Timing 10-43 Complement
103 | 10.4.3 Wait Timing 10-44 Complement
104 | 12.5 Example of Configuration 12-26 to 12-34 Complement
13.9.1 Setting Example 1 ) .
105 (Register Mode, Single Transfer Mode, and Hardware Trigger) 13-136 Error correction
13.9.1 Setting Example 1 ) .
106 (Register Mode, Single Transfer Mode, and Hardware Trigger) 13-137 Error correction
13.9.2 Setting Example 2 ) .
107 (Register Mode, Block Transfer Mode, and Software Trigger) 13-138 Error correction
13.9.2 Setting Example 2 .
108 (Register Mode, Block Transfer Mode, and Software Trigger) 13-139 Error correction
13.9.2 Setting Example 2 ) .
109 (Register Mode, Block Transfer Mode, and Software Trigger) 13-140 Error correction
13.9.3 Setting Example 3 (Register Mode: Continuous Execution, ) .
110 Block Transfer Mode, and Software Trigger) 13-142 Error correction
13.9.3 Setting Example 3 (Register Mode: Continuous Execution, ) .
111 Block Transfer Mode, and Software Trigger) 13-143 Error correction
13.9.4 Setting Example 4 .
112 (Link Mode, Block Transfer Mode, and Software Trigger) 13-146 Error correction
13.9.4 Setting Example 4 ) .
113 (Link Mode, Block Transfer Mode, and Software Trigger) 13-146 Error correction
114 | 18.9.1(2) Slave operation setting procedure during single transfer mode 18-118 Error correction
115 | 20.1.3 CC-Link Bus Bridge Control Register 0 (CCSMCO0) 20-2 Error correction
Note: No.57 and 58 are the issues and the workarounds informed in TN-RIN-AO015A/E.
(c) 2017. Renesas Electronics Corporation. All rights reserved. Page 3 of 86

RENESAS
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TN-RIN-A017A/E

No.1 2.1.2 Clock Configuration Diagram

Register symbol corrected.
WDTATCKI pin added.

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
2-2 [2.1.2 Clock Configuration Diagram] 2-2 [2.1.2 Clock Configuration Diagram]
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Figure 2.1 Clock Configuration Diagram
Figure 2.1 Clock Configuration Diagram
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RENESAS TECHNICAL UPDATE TN-RIN-A017A/E Date: Mar. 24, 2017
No.2 3.4.1 Outline of Features
Description and list of ECC error interrupts added.
V9.00 V10.00
Page Description Page Description
3-3 [3.4.1 Outline of Features] 3-3 [3.4.1 Outline of Features]

- Includes a 128-bit (32 bits x 4) read buffer
- Latency: latency is 2 in read access in general but 1 in the case of hitting the read buffer.

Latency is 1 in write access.
+ AHB bus width: 32 bits

- RAM data bus width: 128 bits (without ECC circuit)
- Transfer size: 16— or 32-bit transfer selectable
- Burst transfer: single burst transfer, burst transfer of the required length, burst transfer of the

fixed length (INCR4/8/16, WRAP4/8/16)
- Little endian fixed

- Includes a 128-bit (32 bits x 4) read buffer

- Latency: latency is 2 in read access in general but 1 in the case of hitting the read buffer.
Latency is 1 in write access.

* AHB bus width: 32 bits

- RAM data bus width: 128 bits (without ECC circuit)

+ Transfer size: 16— or 32-bit transfer selectable

- Burst transfer: single burst transfer, burst transfer of the required length, burst transfer of the fixed
length (INCR4/8/16, WRAP4/8/16)

+ Little endian fixed

- Support for ECC: 1-bit error correction, 2—bit error detection

Table 3.1 Interrupt from Internal Instruction RAM and Request for Peripheral Modules
Internal Instruction RAM Interrupt Signal Function Connected To
IRAMECCSEC Instruction RAM 1-bit ECC error correction interrupt | - Interrupt controller
IRAMECCDED Instruction RAM 2-bit ECC error detection interrupt | - Interrupt controller
(c) 2017. Renesas Electronics Corporation. All rights reserved. Page 5 of 86
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No.3 3.5.1 Outline of Features

Description and list of ECC error interrupts added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00

V10.00

Page

Description

Page

Description

3-4

[3.5.1 Outline of Features]

- AHB latency: latency is 1 in read and write access (latency is 2 in read access following write
access).

- Communication—bus latency: latency is 1 in read and write access.

- Arbitration of access when contention arises: Round robin

+ AHB bus width: 32 bits

- Communication bus width: 128 bits

- RAM bus width: 128 bits (without ECC circuit)

- AHB transfer size: 8-, 16—, or 32-bit transfer selectable

- Communication—bus transfer size: 8—, 16—, 32—, 128-bit transfer selectable

- Burst transfer: single burst transfer, burst transfer of the required length, burst transfer of the
fixed length (INCR4/8/16, WRAP4/8/16)

- Little endian fixed

[3.5.1 Outline of Features]

- AHB latency: latency is 1 in read and write access (latency is 2 in read access following write
access).

+ Communication—bus latency: latency is 1 in read and write access.

- Arbitration of access when contention arises: Round robin

* AHB bus width: 32 bits

+ Communication bus width: 128 bits

- RAM bus width: 128 bits (without ECC circuit)

+ AHB transfer size: 8-, 16—, or 32-bit transfer selectable

- Communication—bus transfer size: 8—, 16—, 32—, 128-bit transfer selectable

- Burst transfer: single burst transfer, burst transfer of the required length, burst transfer of the fixed
length (INCR4/8/16, WRAP4/8/16)

+ Little endian fixed

- Support for ECC: 1-bit error correction, 2-bit error detection

Table 3.2 Interrupt from Internal Data RAM and Request for Peripheral Modules

Internal Data RAM Interrupt Signal
DRAMECCSEC
DRAMECCDED

Function Connected To

Data RAM 1-bit ECC error correction interrupt
Data RAM 2-bit ECC error detection interrupt

- Interrupt controller
- Interrupt controller

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE

No.4 3.6.1 Outline of Features

Description and list of ECC error interrupts added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
3-5 [3.6.1 Outline of Features] 3-5 [3.6.1 Outline of Features]
- Communication—bus latency: latency is 1 in read and write access - Communication—bus latency: latency is 1 in read and write access
- Arbitration of access when contention arises: Fixed priority (the communication bus is given - Arbitration of access when contention arises: Fixed priority (the communication bus is given priority)
priority) + Communication bus width: 128 bits
+ Communication bus width: 128 bits - RAM bus width: 128 bits (without ECC circuit)
- RAM bus width: 128 bits (without ECC circuit) + Communication—bus transfer size: 8—, 16—, 32—, 128-bit transfer selectable
- Communication—bus transfer size: 8—, 16—, 32—, 128-bit transfer selectable - Support for ECC: 1-bit error correction, 2-bit error detection
Table 3.3 Interrupt from Buffer RAM and Request for Peripheral Modules
Buffer RAM Interrupt Signal Function Connected To
BRAMECCSEC Buffer RAM 1-bit ECC error comection interrupt - Interrupt controller
BERAMECCDED Buffer RAM 2-bit ECC error detection interrupt - Interrupt controller
No.5 7.3.4.1 MIIM Register (GMAC MIIM)
Description of the RWDV bit of the MIIM register added.
V9.00 V10.00
Page Description Page Description
7-9 [7.3.4.1 MIIM Register (GMAC_MIIM)] 7-9 [7.3.4.1 MIIM Register (GMAC_MIIM)]

[26: RWDV]
Read/write operation starts by writing the following value to this bit.

[26: RWDV]

Read/write operation starts by writing the following value to this bit. Set other associated bits at the
same time.

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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No.6 7.3.4.3 TX Result Register (GMAC TXRESULT)

Description of the GMAC_TXRESULT register added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-10 [7.3.4.3 TX Result Register (GMAC_TXRESULT)] 7-11 [7.3.4.3 TX Result Register (GMAC_TXRESULT)]
This register indicates the transmission frame result. This register indicates the transmission frame result.
The transmission frame result is updated when this register is read. The next time it is read, the It is only available while GMAC_TXMODE.TRBMODE1-0 bits are 00 or 01.
updated transmission frame result can be read. The transmission frame result is stored in the transmission result buffer when the Ethernet
transmission complete interrupt (INTETHTXCMP) occurs. The transmission result buffer can hold 4
frames of information. Reading this register leads to the frame information being removed from the
transmission result buffer. The number of frames stored in this buffer can be obtained from the
GMAC_TXFIFO.TRBFR bit.
If transmission starts while the transmission result buffer has 4 frames, transmission is invalid and the
TX-FIFO error interrupt (INTETHTXFIFOERR) occurs. While this register is enabled, read it
appropriately so that no error occurs.
No.7 7.3.4.5 RX Mode Reqgister (GMAC RXMODE)
Description of the GMAC_RXMODE register corrected.
V9.00 V10.00
Page Description Page Description
7-11 [7.3.45 RX Mode Register (GMAC_RXMODE)] 7-12 [7.3.45 RX Mode Register (GMAC_RXMODE)]
to This register is used to control operation for reception of frames. to This register is used to control operation for reception of frames. The RX FIFO treats a word as
7-12 7-13 64-bits, and the FIFO size is 4 KB.

[15, 14: REMPTH1-0]
When the number of data words in the FIFO buffer is below this value, the reception DMA controller
stops forwarding data from the RX FIFO buffer.

[13, 12: RFULLTH1-0]
When the number of data words in the FIFO buffer exceeds this value, the RFULL bit in the
GMAC_RXFIFO register becomes ‘1’.

[11 to 9: RRTTH2-0]
If the SFRXFIFO bit is 0 and the number of data words in the FIFO buffer exceeds this value, the
reception DMA controller begins to send data to the memory from the RX FIFO buffer.

[15, 14: REMPTH1-0]
When the number of data words in the FIFO buffer is below this value, the REMP bit of the
GMAC_RXFIFO register is set to ‘17

[13, 12: RFULLTH1-0]
When the empty space in the FIFO buffer is below this value, the RFULL bit in the GMAC_RXFIFO
register becomes ‘1.

[11 to 9: RRTTH2-0]
If the number of data words in the FIFO buffer exceeds this value, the RRT bit of the GMAC_RXFIFO
register is set to ‘17.

[Notel]

Even though Address filtering is enabled, MAC Control Frames (ex. Pause Packet) are always received
regardless contents of MAC Address Register. MAC Control Frame is the frame that the destination
address is 01-80—C2-00—-00-01.

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE
No.8 7.3.4.6 TX Mode Register (GMAC TXMODE)

Description of the GMAC_TXMODE register corrected.

TN-RIN-A017A/E Date: Mar. 24, 2017

[10, 9: TFULLTH1-0]

If more words of data are in the TX FIFO buffer than the value specified by these bits, the TFULL bit

in the GMAC_TXFIFO becomes 1.

V9.00 V10.00
Page Description Page Description
7-13 [7.3.4.6 TX Mode Register (GMAC_TXMODE)] 7-14 [7.3.4.6 TX Mode Register (GMAC_TXMODE)]
to This register is used to control operation for transmission of frames. to This register is used to control operation for transmission of frames. The TX FIFO treats a word as
7-14 7-15 64-bits, and the FIFO size is 4 KB.

[10, 9: TFULLTH1-0]
If the empty space in the TX FIFO buffer is below the value specified by these bits, the TFULL bit in
the GMAC_TXFIFO becomes 1.

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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No.9 7.3.4.7 Reset Register (GMAC RESET)

Description of the GMAC_RESET register corrected.

TN-RIN-A017A/E Date: Mar. 24, 2017

V9.00

V10.00

Page

Description

Page

Description

7-15

[7.3.4.7 Reset Register (GMAC_RESET)]

The modules can be reset by setting the corresponding bit to 1. The value of the bit automatically

returns to 0 afterward.

31030 20 38 27T X6 XS M 3N NWBIATIEIS M2 11 W00 8 7T B 5 4 3 210 Address
| | 4009 D030H
GMAC | | Initial value
RESET Ennnanolaoocooaoohokanoaoo|aonaono 0000 0000H
5 g |2
2 | 4 |
RV WoO0oQoOGOOO0DODOODODOOOOOODOoOWWDO W0 OoOO0D0DO0DoQDDoO OoOToOoOTo oo
Bit Position Bit Mame Description
i ALLRST All Etharmet MAC modulas are reset,
0: Reset completed
1: Reset the modules.
15 TXRST The TX MAC. TX FIFO_and TX DMA modules are reset.
0: Reset complated |
1: Reset the modules.
13 RXRST The RX MAC, RX FIFC, and RX DMA modules are reset
0: Reset completed
1: Reset the modules,

7-16

[7.3.4.7 Reset Register (GMAC_RESET)]
The modules can be reset by setting the corresponding bit to 1.
The waiting time for the completion of a reset depends on the operating mode of the MAC as listed
below.
Operation at 1 Gbps (125 MHz): 60 ns
Operation at 100 Mbps (25 MHz): 200 ns
Operation at 10 Mbps (2.5 MHz): 2000 ns

3130 29 28 27 26 25 24 23 22 21 20 19 16 17 16 15§14 13)12 1110 9 8 7 6 5 4 3 2 1 0 Address
4009 0030H
Initial value
GMACﬁRESETl—DDDUDDGDGDGDDDD'_FGDGDDDDGDGDDO
2 ol@ 0000 0000H
— @x
< E|8
RW WOOOOODODODOODODOODODODOOODOODOOTOWWOJ0O0O0UOOOOOUODOODOO0OUD
Bit Position Bit Name Description
3 ALLRST All Reset

LAILEthernet MAC modules are reset | This bit is write-only.

0: No operation
1: Reset the modules.
15 TXRST TX Reset

| The TXMAC _TX EIEQ_and TX DMA modules are reset] This bit is write-only_

0: No operation

1: Reset the modules.
14 RXRST RX Reset

The RXMAC, RX FIFO_and RX DMA modules are reset|This bit is write-only.

0: No operation

1: Reset the modules.

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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No.10 7.3.4.9 RX Flow Control Register (GMAC FLWCTL)

Description of the GMAC_FLWCTL register corrected.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-17 | [7.3.4.9 RX Flow Control Register (GMAC_FLWCTL)] 7-18 | [7.3.4.9 RX Flow Control Register (GMAG_FLWCTL)]
This register is used to control reception of a pause packet. This register is used to control operation after reception of a pause packet.
If a pause packet is received while this function is enabled, transmission is suspended for the time
specified by the pause packet.
[31: PPRXEN] [31: PPRXEN]
1: Enable reception of a pause packet. 1: Enable auto broadcast suspension in response to reception of a pause packet.
0: Disable reception of a pause packet. 0: Disable auto broadcast suspension in response to reception of a pause packet.
No.11 7.3.4.10 Pause Packet Register (GMAC PAUSPKT)
Description of the GMAC_PAUSPKT register modified.
V9.00 V10.00
Page REHAS Page Description
7-18 | [7.3.4.10 Pause Packet Register (GMAC_PAUSPKT)] 7-19 | [7.3.4.10 Pause Packet Register (GMAC_PAUSPKT)

When 1 is written to the PPR bit, transmission of a pause packet starts. The bit is automatically set
to 0 following the completion of the transmission.

When 1 is written to the PPR bit, transmission of a pause packet specified by GMAC PAUSEn
registers starts. The bit is automatically set to 0 following the completion of the transmission.

The transmission packet format is shown below.

31 16 15 o
GMAC_PALISEL Destination Address
GMAC_PAUSEZ Source Address Destination Address
GMAC_PALUSES Source Address
GMAC_PALISE4 Opcode Type/Length
GMAC_PAUSES (Motused) Time
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No.12 7.3.4.12 RX FIFO Status Register (GMAC RXFIFO)

Description of the RRT bit of the GMAC_RXFIFO register corrected.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page RERAR Page Description
7-20 [7.3.4.12 RX FIFO Status Register (GMAC_RXFIFO)] 7-21 [7.3.4.12 RX FIFO Status Register (GMAC_RXFIFO)]
[29: RRT] [29: RRT]
1: Indicate that the data in the RX FIFO buffer is below the RX FIFO Read Threshold. 1: Indicate that the data in the RX FIFO buffer is over the RX FIFO Read Threshold.
No.13 7.3.4.13 TX FIFO Status Register (GMAC_TXFIFO)
Description of the GMAC_TXFIFO register modified.
V9.00 V10.00
Page HERE Page Description
7-21 [7.3.4.13 TX FIFO Status Register (GMAC_TXFIFO)] 7-22 [7.3.4.13 TX FIFO Status Register (GMAC_TXFIFO)]

- Bit field (31): 0
- R/W attribute (31): 0

[31: TFULL]
TX TCPIP ACC Almost Full
1: Indicate that the data in the FIFO buffer in the transmitting side TCP/IP accelerator is over 32

words.

[30: TEMP]
1: Indicate that the number of data in the TX FIFO buffer is below the threshold set by the
TEMPTH2-0 bits of the GMAC_TXMODE register.

- Bit field (31): TFULL
- R/W attribute (31): R

[31: TFULL]

TX FIFO Almost Full

1: Indicate that the empty space in the TX FIFO buffer is below the threshold set by the TFULLTH1-0
bits of the GMAC_TXMODE register.

[30: TEMP]
1: Indicate that the number of data words in the TX FIFO buffer is below the threshold set by the
TEMPTH2-0 bits of the GMAC_TXMODE register.

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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No.14 7.3.4.14 TCPIPACC Register (GMAC ACQ)
Description of the RTCPIPEN bit of the GMAC_ACC register modified.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-22 [7.3.4.14 TCPIPACC Register (GMAC_ACC)] 7-23 [7.3.4.14 TCPIPACC Register (GMAC_ACC)]
[0: RTCPIPEN] [0: RTCPIPEN]
RX TCPIP Disable RX TCPIP Disable
Disable the RX TCPIP accelerator completely. Disable the RX TCPIP accelerator completely.
Padding in the MAC header section is also disabled. Padding in the MAC header section is not inserted.
No.15 7.3.4.16 LPI mode control register (GMAC LPI MODE)
Description of the GMAC_LPI MODE register added.
V9.00 V10.00
Page Description Page Description
7-23 | [7.3.4.16 LPI mode control register (GMAC_LPI MODE)] 7-24 | [7.3.4.16 LPI mode control register (GMAC_LP1 MODE)]

This register is used control LPI (Low Power Idle) mode.

This register is used control LPI (Low Power Idle) mode. When the LPMEN bit is set to 1, an LPI
request is automatically sent to the link partner in the case there is no transmission request over the
time specified by the LPRDEF bit of the GMAC_LPLTIMING register. If a transmission request is
generated during the LPI state, the MAC finishes this state and waits for the time specified by the
LPWTIME bit of the GMAC_LPI_TIMING register, and then transmits a frame.

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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No.16 7.3.4.18 Receive Buffer Information Reqgister (BUFID)

Description of the BUFID register added.
Method of calculating the start address of the received frame information, description modified.

TN-RIN-A017A/E

Date: Mar. 24, 2017

This register indicates that the address information of the buffer holding received data and the
number of words of data.

[28: VALID]
1: The received data is valid.
0: The received data is not valid.

[27 to 16: WORD]
Number of words of received data (including the received MAC information)
[15 to 0:ADDR]

[Method of calculating the start address of the received frame information]
6. Offset the number of words acquired in the receive buffer address in step 2 above.

V9.00 V10.00
Page Description Page Description
7-24 [7.3.4.18 Receive Buffer Information Register (BUFID)] 7-25 [7.3.4.18 Receive Buffer Information Register (BUFID)]

This register indicates information of the receive buffer (whether or not data exists, the address of the
buffer holding received data, and the number of words of data). If the reception MACDMAC has
completed data transfer, the receive buffer information is written to this register and held up to 32
pieces of information. If the receive buffer has data, the Ethernet MACDMA reception complete
interrupt INTETHRXDMA) occurs. This interrupt stays active until the receive buffer becomes empty
(i.e. the receive buffer information is read and the NOEMP bit becomes 0).

[28: VALID]
1: The data in the receive buffer is valid.
0: The data in the receive buffer is not valid.

[27 to 16: WORD11-0]
Number of words of received data (including the received MAC information).
A word unit is 32 bits.

[15 to 0:ADDR15-0]

[Method of calculating the start address of the received frame information]
3. Add the number of words shifted in step 2 to the receive buffer address as an offset.

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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No.17 7.4.1 Hardware Functions
AHB2DMA bus bridge added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-30 | [7.4.1 Hardware Functions] 7-31 [7.4.1 Hardware Functions]
Data
D
‘ W ‘ ‘ cPU ‘ CF[’U
< AHB > v AHB >
SYSC/R4/RE/RE/RT/RO/R1 AHB2DMA SYSC/R4/R5/R6/R7T/RO/R1
Register (Bus Bridge) Register
f t
i ¥ 1 i 1 i

Buffer Buffer ‘_{ MAC ‘ Ethernet ‘ Buffer Buffer MAC | Ethernet

RAM Allocator DMAC MAC RAM Allocator DMAC MAC

DMAC Buffer DMAC Buffer

RAM RAM
< Communication Bus > /I Clmmunication Bus >
Figure 7.3 Schematic Block Diagram of the Hardware Functions Figure 7.3 Schematic Block Diagram of the Hardware Functions
No.18 7.4.1.1 Initial Settings
Step added to the flow of initial settings.
V9.00 V10.00

Page Description Page Description
7-31 [7.4.1.1 Initial Settings] 7-32 | [7.4.1.1 Initial Settings]

<4> Set 0x8000 0000 in the GMAC_RESET register to initialize the gigabit Ethernet MAC.

<4> Wait until 0x8000 0000 is read from the RO register. Afterwards, dummy-read the R1 register.
<5> Set 0x8000 0000 in the GMAC_RESET register to initialize the gigabit Ethernet MAC.
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No.19 7.4.1.3(1) Functional Overview

Operation when an unsecured buffer area is accessed added.

TN-RIN-A017A/E Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-32 | [7.4.1.3(1) Functional Overview] 7-33 | [7.4.1.3(1) Functional Overview]
Attempting to write to an area which has not been secured has no effect. Writing to an area which has not been secured by the CPU has no effect, but access to such area by
the hardware function DMAC leads to the generation of an exception.
No.20 7.4.1.3(2)(e) List of hardware function calls
Error source of a hardware function call of the buffer allocator added.
V9.00 V10.00
Page Description Page Description
7-35 [7.4.1.3(2)(e) List of hardware function calls] 7-36 [7.4.1.3(2)(e) List of hardware function calls]
(No description) The table below lists the hardware function calls.
If an argument of a hardware function call is invalid, an invalid system call error code is returned in the
return value register, RO.
No.21 7.4.1.3(2)(e) List of hardware function calls
Description of return values of HWFNC Buffer Return modified.
V9.00 V10.00
Page Description Page Description
7-38 | [7.4.1.3(2)e) List of hardware function calls] 7-39 | [7.4.1.3(2)e) List of hardware function calls]

[Table 7.5 HWFNC _Buffer_Return]

[RO[2:0]: Result]

3’ b00x: Success

3’ b010: Invalid system call

3’ b011: A buffer is not definable at the given address.

3’ b100: The part of the buffer at the target address has already been released.

[Table 7.5 HWFNC _Buffer Return]

[RO[2:0]: Result]

3" b00x: Success

3’ b010: Invalid system call

3’ b011: A buffer is not definable at the address specified by R4.

3’ b100: The part of the buffer at the address specified by R5 has already been released.
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No.22 7.4.1.4(2) DMA for the Reception MAC
The maximum pieces of Rx information storable in BUFID corrected.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00

V10.00

Page Description

Page

Description

7-40 | [7.4.1.4(2) DMA for the Reception MAC]

The BUFID can be read by the CPU and is capable of holding up to 63 pieces of information.

7-41

[7.4.1.4 (2) DMA for the Reception MAC]
The BUFID can be read by the CPU and is capable of holding up to 32 pieces of information.

No.23 7.4.1.4(2)(a) Description of the Individual functions of the MAC DMA controller

Description of the individual functions of the Rx MAC DMA controller modified.

[Full release of the buffer]

invalid.

[Judging whether a received frame is valid or invalid]
being issued.

(omitted)

A specified source can be disabled by executing HWNFNC_MACDMA _RX_Control.

(2) The result of analyzing the Rx frame control word is that the received frame is neither valid nor

Judgment of whether a received frame is valid or invalid leads to an RX_VALID or RX_ERR interrupt

V9.00 V10.00
Page Description Page Description
7-41 [7.4.1.4(2)(a) Description of the Individual functions of the MAC DMA controller] 7-42 | [7.4.1.4(2)(a) Description of the Individual functions of the MAC DMA controller]

[Full release of the buffer]
(2) The result of analyzing the Rx frame information is that the received frame is invalidated by
HWFNC_MACDMA _RX_Control.

[Judging whether a received frame is valid or invalid]

Judgment of whether a received frame is valid or invalid leads to an RX_VALID (received frame normal)
or RX_ERR (Ethernet reception frame error) interrupt being issued.

(omitted)

A specified source can be disabled by executing HWFNC_MACDMA _RX _Control. The frame which
corresponds to the disabled source is discarded by full release of the buffer.
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TN-RIN-A017A/E

Date: Mar. 24, 2017

No.24 7.4.1.4(2)(a) Description of the Individual functions of the MAC DMA controller

RX Frame Control corrected to RX Frame Information and unused bits corrected to Reserved.

V9.00 V10.00
Page Description Page Description
7-42 | [7.4.1.4(2)(a) Description of the Individual functions of the MAC DMA controller] 7-43 | [7.4.1.4(2)(a) Description of the Individual functions of the MAC DMA controller]
I RX Frame Control I RX Frame Information
31 8 0 31 8 0
= X Sl El2 =} Elolk
- = e} Flol=2Q el |x | o 2=z e N
o = |xla I E N R g = g2 2z|EBleZ|z|x
g RXWORD[12:0] Z 18|g] maruo (2|2 |E(2|S |5 | X § RXWORD[12:0] z 2|5l warea 2221212 (513]4|5
i Pl SN %(%zgogmm 4] % 0| ® %g%D:gSggn:
i é 'L_J = % = 9 g Z |0 o« ® oo g =fe] w [&]
Figure 7.10 Conceptual Diagram of Judging Whether a Received Frame is Valid or Invalid Figure 7.10 Conceptual Diagram of Judging Whether a Received Frame is Valid or Invalid
No.25 7.4.1.4(2)(b) Usage
Bit name corrected.
V9.00 V10.00
Page Description Page Description
7-43 [7.4.1.4(2)(b) Usage] 7-44 [7.4.1.4(2)(b) Usage]

[Example of reading and releasing a buffer]

(3) The bits [15:0] read from the BUFID are bits [26:11] of the address where the acquired buffer
starts.

The individual bits of the address where the acquired buffer starts are configured as follows.

[31:27]: 00001b

[26:19]: Equivalent to the bits [15:8] in the BUFID ([26] of the start address is always 1; [25:19] are
LBID[6:0])

[18:11]: Equivalent to the bits [7:0] in the BUFID (always 0)

[10: 0]: Always O

[Example of reading and releasing a buffer]

(3) The bits [15:0] read from the BUFID are bits [26:11] of the address where the acquired buffer
starts.

The individual bits of the address where the acquired buffer starts are configured as follows.

[31:27]: 00001b

[26:19]: Equivalent to the bits [15:8] in the BUFID ([26] of the start address is always 1; [25:19] are
LLID[6:0])

[18:11]: Equivalent to the bits [7:0] in the BUFID (always 0)

[10: 0]: Always 0

(c) 2017. Renesas Electronics Corporation. All rights reserved.

RENESAS

Page 18 of 86




RENESAS TECHNICAL UPDATE
No.26 7.4.1.4(2)(c) List of hardware function calls

TN-RIN-A017A/E

Description of R7 of HWFNC_MACDMA_RX_Enable corrected.

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-44 | [7.4.1.4(2)c) List of hardware function calls] 7-45 | [7.4.1.4(2)c) List of hardware function calls]
[Table 7.6 HWFNC_MACDMA RX_Enable] [Table 7.6 HWFNC_MACDMA _RX Enable]
Argument registers Argument registers
R4[31:0] Unused R4[31:0] Unused
R5[31:0] Unused R5[31:0] Unused
RE6[31:0] Unused R6[31:0] Unused
R7[6:0] Reserved Always 0 R7[31:0] Reserved Always 0
R7[31:8] Unused
No0.27 7.4.1.4(2)(c) List of hardware function calls
Description of R7 of HWFNC_MACDMA_RX_Disable corrected.
V9.00 V10.00
Page Description Page Description
7-45 | [7.4.1.4(2)c) List of hardware function calls] 7-46 | [7.4.1.4(2)c) List of hardware function calls]

Argument registers

[Table 7.7 HWFNC_MACDMA RX Disable]

R4[0] Forced reset 0: This function is disabled while reception is in progress.

1: If the reception DMAC is enabled, it is disabled even if reception is
in progress (the reception DMAC is forcibly reset). Nothing is done
if the reception DMAC is already disabled.

R4[31:1] Unused
R5[31:0] Unused
RG[31:0] Unused
R7[6:0] Reserved Always 0
R7[31:8] Unu_sed

[Table 7.7 HWFNC_MACDMA RX Disable]

Argument registers

R4[0] Forced reset 0: This function is disabled while reception is in progress.

1: If the reception DMAC is enabled, it is disabled even if reception is
in progress (the reception DMAC is forcibly reset). Nothing is done
if the reception DMAC is already disabled.

R4[31:1] Unused
R5([31:0] Unused
R6[31:0] Unused
R7[31:0] Unused

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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No.28 7.4.1.4(2)(c) List of hardware function calls
Description of return values of HWFNC_MACDMA_ RX_ Errstat corrected.

V9.00

V10.00

Page Description Page

Description

7-46 | [7.4.1.4(2)c) List of hardware function calls] 7-47
[Table 7.9 HWFNC_MACDMA _RX_Errstat]
[RO[3:0]: Result]

[1]: Rx Info FIFO Full

[2]: Rx Data Size over 4096 word (16 KB)

[7.4.1.4(2)c) List of hardware function calls]
[Table 7.9 HWFNC_MACDMA_RX _Errstat]
[RO[3:0]: Result]

[1]: Always O

[2]: The Rx data size is over 4096 words (16 KB).

No.29 7.4.1.4(3)(d) List of hardware function calls
The maximum transmission size of HWFNC _MACDMA_TX_ Start corrected.

V9.00

V10.00

Page Description Page

Description

7-49 | [7.4.1.4(3)(d) List of hardware function calls] 7-50
[Table 7.10 HWFNC_MACDMA TX_Start]
The number of bytes to be transferred at a time is from 1 to 16383 bytes.

[7.4.1.4(3)(d) List of hardware function calls]
[Table 7.10 HWFNC_MACDMA _TX_Start]
The number of bytes to be transferred at a time is from 1 to 2048 bytes.

No0.30 7.4.1.5(2)(a) Transfer between the buffer RAM and the data RAM
Description of transfer between the buffer RAM and the data RAM corrected.

Calling the HWFNC_Direct_Memory_Transfer hardware function starts transfer between the buffer
RAM and data RAM. After calling the function, wait for its completion and check the returned value
to see if there were errors.

V9.00 V10.00
Page Description Page Description
7-50 | [7.4.1.5(2)(a) Transfer between the buffer RAM and the data RAM] 7-51 [7.4.1.5(2)(a) Transfer between the buffer RAM and the data RAM]

Calling the HWFNC_Direct_Memory_Transfer hardware function starts transfer between the buffer RAM
and data RAM. After calling the function, confirm its completion by reading bit 29 of the RO register. At
this time, DMA transfer has been completed.

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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No.31 7.4.1.5(2)(b) Replacing data in the buffer RAM or data RAM
Description of data replacement in the buffer RAM or data RAM added.

V9.00 V10.00
Page Description Page Description
7-50 | [7.4.1.5(2)(b) Replacing data in the buffer RAM or data RAM] 7-51 [7.4.1.5(2)(b) Replacing data in the buffer RAM or data RAM]
(No description) After calling the function, confirm its completion by reading bit 29 of the RO register. At this time,
writing of the data pattern has been completed.
No.32 7.4.1.5(2)(c) Transfer between the buffer RAMs
Description of transfer between the buffer RAMs added.
V9.00 V10.00
Page Description Page Description
7-50 | [7.4.1.5(2)(c) Transfer between the buffer RAMs] 7-51 [7.4.1.5(2)(c) Transfer between the buffer RAMs]
(No description) After calling the function, confirm its completion by reading bit 29 of the RO register. However, DMA
transfer has not been completed at this time. Check the completion of DMA transfer by means of the
InterBuffer DMA transfer complete interrupt.
No.33 7.4.1.5(2)(d) List of hardware function calls
Hardware Function Call name corrected.
V9.00 V10.00
Page Description Page Description
7-52 | [7.4.1.5(2)(d) List of hardware function calls]

7-51 [7.4.1.5(2)(d) List of hardware function calls]
Table 7.12 HWFNC_Direct_Memory_Transfer

Name HWFNC_Direct_Memory_Transfer

Function Transfers data from the data RAM to the buffer RAM or from the buffer RAM to the data RAM.

Data cannot be transferred fram.the huffer BAM to the buffer RAM. For transfer from the buffer
RAM to the buffer RAM, use[HWFNC _INT BUF|(data transfer between the data RAMs is
possible).

Table 7.12 HWFNC_Direct_Memory_Transfer

Name HWFNC_Direct_Memory_Transfer

Function Transfers data from the data RAM to the buffer RAM or from the buffer RAM to the data RAM.
Data cannot be transferred f] RAM. For transfer from the buffer
RAM to the buffer RAM, useIHWFNC INTBUF _DMA Stamtidala transfer between the data

RAMs is possible).
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No.34 7.4.1.5(2)(d) List of hardware function calls

Description of HWFNC_Direct Memory_ Replace added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-52 | [7.4.1.5(2)(d) List of hardware function calls] 7-53 | [7.4.1.5(2)(d) List of hardware function calls]
Table 7.13 HWFNC_Direct_ Memory_Replace Table 7.13  HWFNC_Direct_Memory_Replace
Name | HWFNC_Direct_Memory_Replace Name HWFNC_Direct Memory_Replace
Function Replaces the specified memory area in the data RAM or buffer RAM with a defined data pattern. Function Replaces the specified memory area in the data RAM or buffer RAM with fined data pattern.
The number of words to be written must be at least four. The number of words to be written must be at least four.I(A words unit is 32 bits)i
No.35 7.4.2 Interrupts
Description of the TX-FIFO error interrupt corrected.
V9.00 V10.00
Page Description Page Description
7-55 | [7.4.2 Interrupts] 7-56 | [7.4.2 Interrupts]

[Table 7.16 Interrupts Related to Operations for Transmission]

[INTETHTXFIFOERR]

This  interrupt is  generated when information is further updated while the
GMAC_TXID/GMAC_TXRESULT register is holding the maximum number of items of information
(four). Take care, since the oldest of the retained information will have been overwritten when this
error occurs.

Reading the GMAC_TXID/GMAC_TXRESULT register leads to clearing of the retained information
and restoring normal operation.

Since this interrupt is generated as a pulse, de—asserting the interrupt source is not required.

[Table 7.16 Interrupts Related to Operations for Transmission]

[INTETHTXFIFOERR]

This  interrupt is  generated when information is  further updated while the
GMAC_TXID/GMAC_TXRESULT register is holding the maximum number of items of information (four).
Take care, since the oldest of the retained information will have been overwritten when this error
occurs.

Reading the GMAC_TXID/GMAC_TXRESULT register until the value of the GMAC TXFIFO.TRBFR bit
becomes 0 leads to clearing of the retained information and restoring normal operation.
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No0.36 7.4.2 Interrupts
Description of interrupts corrected.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-56 | [7.4.2 Interrupts] 7-58 | [7.4.2 Interrupts]
[Table 7.18 Interrupts Related to Other Operations] [Table 7.18 Interrupts Related to Other Operations]
[Ethernet MII management access complete interrupt: INTETHMIICMP] [Ethernet MII management access complete interrupt: INTETHMII]
[Ethernet pause packet transmission complete interrupt: INTETHPAUSECMP] [Ethernet pause packet transmission complete interrupt: INTETHPAUSE]
(No description) [InterBuffer DMA transfer complete interrupt: INTBUFDMA]
(No description) [InterBuffer DMA transfer error interrupt: INTBUFDMAERR]
No.37 7.4.3.1 Acquiring a Transmit Buffer
Description of return values of RO corrected.
V9.00 V10.00
Page Description Page Description
7-58 [7.4.3.1 Acquiring a Transmit Buffer] 7-60 [7.4.3.1 Acquiring a Transmit Buffer]
Register Value Register Value
RO [oxb Fnd ROI29] = 1: Success RO 2’b0x|and RO[29] = 1: Success
2'010: Invalid system call

2'b11: The buffer is insufficient.

R1

Address where the secured memory block starts

2'b10: Invalid system call
2'b11: The buffer is insufficient.

R1

Address where the secured memory block starts
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No.38 7.4.3.2 Creating TX Data

TN-RIN-A017A/E

Allocation of Tx frame control information and Ethernet frame data shown in figure.

Date: Mar. 24, 2017

Frame 1D [31:0]

Destination MAC Address (6 bytes)

Source MAC Address (8 bytes)

Padding (2 bytes) |

Type (2 bytes)

Elhemne frame data

Frame Payload (Max. 1500 bytes)

Figure 7.13

Cautions 1.
2,

TX Data Format

Make sure that the TX data conforms to this format.

Padding (2 bytes) can be by any value.

Padding (2 bytes) is not included in the specified size of Ethernet frames

(TX_WORD[12:0], TX_EOB[1:0]).

Figure 7.13

TX Data Format =R=

V9.00 V10.00
Page Description Page Description
7-59 7.4.3.2 Creating TX Data] 7-61 [7.4.3.2 Creating TX Data]
330 & 17 18 15 W & & 7 & 5 4 3 2 ]
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Caution: Make sure that the TX data conforms to this format.
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No.39 7.4.3.2(1) Tx frame control information

ICRC and APAD of Tx frame control information modified.
Note2 added for TCPIP ACC OFF

TN-RIN-A017A/E

Date: Mar. 24, 2017

Field Name

Description

TX_WORDI[12:0]

The number of words of the Ethernet frame for transmission. The number of valid bytes
in the last word is directed by using TX_EOB[1:0].

TX_EOBI[1:0] Octet up to which the last word in this frame is valid
00: 1 byte is valid
01: 2 bytes are valid
10: 3 bytes are valid.
. 11: 4 bytes are valid.
Port 1| ﬁ Port 1 is used to enable forced forwarding of the Ethemet switch.
Port 0L Port 0 is used to enable forced forwarding of the Ethemet switch.

—

Forced Forwardinghes

Enables forced forwarding of the Ethemet switch

When this function is enabled, a frame is output from the specified port regardless of the
setting of the switch filter.

—
Transmit Timestampled

Enables timestamping of transmission frames when the Ethernet switch is in use.

TCPIP ACC OFF

1: Disables the TCPIP accelerator
0: Enables the TCPIP accelerator

ITAG Indicates that this frame has a VLAN Tag.
ICRC Indicates that the frame written to the FIFO buffer already has a CRC attached to it.
APAD Indicates that the frame is padded since its length is shorter than 64 octets.

Frame ID[31:0]

An optional frame identifier is designated.

Note: These function are only available when insertion of a management tag is permitted by the
Ethernet switch management TAG control register (ETHSWMTC). If insertion of a management
tag is disabled, these fields are not valid.

V9.00 V10.00
Page Description Page Description
7-60 [7.4.3.2(1) Tx frame control information] 7-62, | [7.4.3.2(1) Tx frame control information]
7-63 3130 1817 1815 108 B8 7 B 5 4 3 2 1 0
= glE|l |& i
i AR REEHLHEERER
= =|g| | E ol 2|2
& =] B 2| 2= x
-g Fi E ) B e = % E =2 % ]
5| | © .4 Bl 5=l .
5 E slE| [P
. =
E
£ 1
=
= Frame ID [31:0]
Figure 7.14  Tx Frame Conirol Information Format
Field Name Description

TX_WORD[12:0]

The number of words of the Ethernet frame for transmission. The number of valid bytes in
the last word is directed by using TX_EOB[1:0]

TX_EOB[1:0] Octet up to which the last word in this frame is valid.

00: 1 byte is valid.

01: 2 bytes are valid.

10: 3 bytes are valid.

11 4 bytes are valid.
Port 1|Netet Part 1 is used to enable forced forwarding of the Ethemet switch
Port ofet='] Port 0 is used to enable forced forwarding of the Ethemet switch.

Forced Forwarding

Enables forced forwarding of the Ethernet switch

When this function is enabled, a frame is output from the specified port regardless of the
setting of the switch filter

Transmit Timestamp Jlete!

Enables timestamping of transmission frames when the Ethernet switch is in use.

TCPIP ACC OFF =2

1: Disables the TCPIP accelerator.
0: Enables the TCPIP accelerator

ITAG Indicates that this frame has a VLAN Tag
ICRC Indicates that this frame already has a CRC attached to it
The APAD field is ignored if this bit is set. <R>
APAD Indicates that the frame is automatically padded if its length is shorter than 64 octets. <R>

Frame ID[31:0]

An optional frame identifier is designated.

Note1: These function are only available when insertion of a management tag is permitted by the
Ethernet switch management TAG centrol register (ETHSWMTC). If insertion of a management
tag is disabled, these fields are not valid.

2: Disable the TCPIP accelerator if the following frames are sent; <R>
- IPv6 frames without UDP or TCP packet
- |IEEE802.3 + IEEE802.2 (LLC) frames
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No.40 7.4.3.2(1) Tx frame control information

The formula for the transmission size of Tx frame control information corrected.

TN-RIN-A017A/E Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-60 | [7.4.3.2(1) Tx frame control information] 7-63 | [7.4.3.2(1) Tx frame control information]
TCPIPACC Pad Size is 2 when Tx TCPIPACC is enabled (GMAC_ACC.TTCPIPEN = 1) and 0 when it is
disabled.
TX_LENGH [14:0] = (TX frame size — 2 + 3) (bytes) TX_LENGH [14:0] = (TX Frame Size — TCPIPACC Pad Size + 3) (bytes)
No.41 7.4.3.2(2) Ethernet frame
The transmission Ethernet frame data format modified.
V9.00 V10.00
Page Description Page Description
7-60 | [7.4.3.2(2) Ethemet frame] 7-64 | [7.4.3.2(2) Ethemet frame]
The explanation in each field of the transmission Ethernet frame is indicated below. The transmission Ethernet frame data format and the description of the fields are given below.
[Type] Ethernet Type [Type / Length] Ethernet Type or Length
(No description) [VLAN Tag]
(No description) [VLAN Info]
No.42 7.4.3.2(2) Ethernet frame
Patterns of the transmission Ethernet frame data format added.
V9.00 V10.00
Page Description Page Description
7-60 | [7.4.3.2(2) Ethemet frame] 7-65 | [7.4.3.2(2) Ethemet frame]
(No description) to (a) When Tx TCPIP accelerator is enabled
7-66 (b) When Tx TCPIP accelerator is disabled
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No.43 7.4.3.3 Creating TX Descriptors

Restrictions on Tx descriptors deleted.

TN-RIN-A017A/E Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-62 | [7.4.3.3 Creating TX Descriptors] 7-67 [7.4.3.3 Creating TX Descriptors]
However, the following restrictions apply to this function. (Deleted)
4 When the link long buffer is specified as a descriptor by setting the release bit = 1
— Only the buffer including the address specified in the descriptor is released.
— Tracking of the linked buffer up to its release does not proceed.
No.44 7.4.3.5 Completion of Transmission
Description of interrupt generation on the completion of transmission added.
V9.00 V10.00
Page Description Page Description
7-62 | [7.4.3.5 Completion of Transmission] 7-68 | [7.4.3.5 Completion of Transmission]

The transmission is completed by generating a transmission completed interrupt.

The Ethernet MACDMA transmission complete interrupt occurs when DMA transfer has been
completed, and the Ethernet transmission complete interrupt occurs when MAC transmission has been

completed.
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No.45 7.4.4 Receiving Ethernet Frames
Reference number corrected.
V9.00 V10.00
Page Description Page Description
7-63 | [7.44 Receiving Ethernet Frames] 7-69 | [7.4.4 Receiving Ethernet Frames]

12.
13.
14.
15.
16.
17.
18.
19.
20.

Initial settings (— 7.4.1.1)

Enabling the Rx MAC (— 7.4.4.2)

Activating the Rx DMAC (— 7.4.4.3)

Receiving a frame and acquiring the buffer (— 7.4.4.4)
The reception completed interrupt occurs.

Acquiring the Rx buffer information (— 7.4.4.5)
Checking the status of frames (— 7.4.4.5(1))
Acquiring the Ethernet frame data (— 7.4.4.5(2))
Releasing the Rx buffer

Initial settings (— 7.4.1.1)

Enabling the Rx MAC (—7.4.4.1)

Activating the Rx DMAC (—7.4.4.2)

Receiving a frame and acquiring the buffer (—7.4.4.3)
The reception completed interrupt occurs.

Acquiring the Rx buffer information (—7.4.4.4)
Checking the status of frames (—7.4.4.5(1))
Acquiring the Ethernet frame data (— 7.4.4.5(2))
Releasing the Rx buffer

© O No O wN =

No.46 7.4.4.5 Rx Data Format

Description of alignment of the Rx data format modified.

V9.00

V10.00

Page

Description

Page

Description

7-64

[7.4.45 Rx Data Format]
Since the received frame information starts on a word boundary, the amount of padding at the end of
the Ethernet frame varies with the frame size.

7-70

[7.4.4.5 Rx Data Format]
Since the received frame information starts on a 64-bit boundary, the amount of padding following the
Ethernet frame varies with the frame size.
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No.47 7.4.4.5 Rx Data Format
Allocation of Ethernet frame data and Rx frame information shown in figure.

V9.00 V10.00
Page Description Page Description
7-64, | [7.4.45 Rx Data Format] 7-70 | [7.4.45 Rx Data Format]
7_65 31 30 20 23 27 26 25 24 23 22 21 20 10 18 17 16 15 14 12 12 11 10 & 8 7 &8 &5 4 3 z 1 0
Destination MAC Address (6 bytes)
z |
4 Source MAC Address (6 bytes) 64..1518 octets Ethemet Frame Data
g Padding (2 bytes) | Type (2 bytes)
5
® Address 0..7 octets Padding
E Payload (Max: 1500 bytes)
2 & High | 8 octets Rx Frame Infomation
£ FCS (4 bytes)
E | Figure 7.20 Rx Data Format
Padding (0 to 7 bytes)
& gl
=| & = £)e
f:l o AG oo
& & = = Slelx
ile g N R AEE
HE ! 188§ |3)%)333)8|8|)8
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Figure 7.15  Format of Receive Data for Frames without the TCP/P and UDP/IP Packets
3 30 20 28 27 28 25 24 23 22 2 20 19 18 17 16 15 14 12 12 11 10 0 &8 7 6 § 4 3 2z 1 4@
Destination MAC Address (6 bytes)
z |
& Source MAC Address (6 bytes)
H Padding (2 bytes) [ Type (2 byles)
B
]
g Payload (Max: 1500 bytes)
&=
%
g
@ FCS (0 to 3 bytes) |
Padding (2 or 6 bytes) Check Sum (2 bytes)
=|& =5 5|8
¥le g = |22 =
zlg o Z |z = - Q= I
|2 5 7 ls|g| S %gigﬁsééﬁ
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Bl 2@
E
z i
s _5‘ o|o|lo|(o|o
: E 523588 3 2
£ 2 HHEH P IR
: g HEHHE R CHEEENE
E w ¢ DD DD = 5]
g B LR
Figure 7.16  Format of Receive Data for Frames with the TPC/IP and UDP/IP Packets<R>
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No.48 7.4.4.5(1) Rx frame information

Name of the FIFOFULL field corrected to FIFOOVF.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-64 | [7.4.4.5 Rx Data Format] 7-1 [7.4.45(1) Rx frame information]
to (No entry) [Figure 7.21 Rx frame information]
7-65

31 30 29 26 X7 XM 25 24 23 2 1 20 19 1B 17 16 15

=
o

10

[12:0]

Reserved (always 0)

R¥_WORD

[1:0]

Reserved (always 0)
Reserved (always 0)

RX_ECB

MAR[4:0]

MAREBR

MARMLT

MARIND

MARNOTMT
TOOLONG

FIFOOVF <R>

NBLERR

TOOSHOTR
CRCERR

SESSION_ID[150]

R frame informafion (word address: N = (N+2))

Reserved (always 0)
Reserved (always 0)
Reserved (always 0)
Reserved (always 0)
Reserved (always 0)

MARSTAT[2:0]

IPHG
TCPNG

IPVENG
OUT_OF_LIST

TYPEIP

PPPOE
VTAG

MAACL

Figure 7.21 Rx frame information <R>
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No.49 7.4.4.5(1) Rx frame information

Description of the fields of Rx frame information modified.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
7-66 | [7.4.4.5(1) Rx frame information] 7-1 [7.4.4.5(1) Rx frame information]
[IPV6NG] to [IPV6NG]
1: Failure in the analysis of the IPv6 expansion header 7-72 1: The IPv6 expansion header is Routing, Hop—by—Hop, or Destination Opt, and also the header length
field is invalid.
[OUT_OF_LIST] [OUT_OF_LIST]
1: The protocol number outside of the expansion header list was detected in case of IPv6. 1: The protocol number not listed below was detected in the expansion header in case of IPv6.
0x06 (TCP header)
0x11 (UDP header)
0x00 (Hop—by—Hop)
0x3C (Destination Opt)
0x2C (Fragment)
0x2B (Routing)
0x3B (No next header)
0x32 (ESP header)
0x33 (AH header)
[FIFOFULL] [FIFOOVF]
1: The RX FIFO buffer is full. 1: The RX FIFO buffer overflows during frame reception. When this bit is set, received data may be
invalid.
[IPNG, TCPNG, IVP6NG, OUT_OF _LIST, TYPEIP, MAACL, PPPOE, VTAG]
Note2 added
No.50 7.4.4.5(1) Rx frame information
Note on the number of received bytes of Rx frame information modified.
V9.00 V10.00
Page Description Page Description
7-66 | [7.4.4.5(1) Rx frame information] 7-72 | [7.4.45(1) Rx frame information]

Note: The FCS of an Ethernet frame (4 bytes) and padding of the MAC header to be inserted by
the Gigabit Ethernet MAC (2 bytes) are also included in the number of received bytes.

Notel: The FCS of an Ethernet frame (4 bytes) and padding of the MAC header to be inserted by the
Rx TCPIP accelerator function (2 bytes) are also included in the number of received bytes.
2: These fields are invalid if TCPIP accelerator is disabled.
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No.51 7.4.4.5(2) Rx Ethernet frame

Description of the Rx Ethernet frame format modified.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00

V10.00

Page

Description

Page

Description

7-68 | [7.4.4.5(2) Rx Ethernet frame]
(No description)

(No description)

[Type] Ethernet type

[FCS] Frame check sequence

7-13

[7.4.4.5(2) Rx Ethernet frame]

[VLAN Tag]

[VLAN Info]

[Type / Length] Ethernet type or length

[FCS] Frame check sequence

If the Rx TCPIP accelerator function is enabled and the received packet has TCP/UDP, the FCS field
is overwritten by the TCP/UDP checksum. This checksum can be used to calculate the total
checksum of fragmented TCP/UDP packets.

No.52 7.4.4.5(2) Rx Ethernet frame

Caution on recovery of the destination MAC address of the frame received while the management tag is enabled added.

V9.00 V10.00
Page Description Page Description
7-68 | [7.4.4.5(2) Rx Ethernet frame] 7-74 | [7.4.4.5(2) Rx Ethemet frame]
(No caution) Caution: If the AFILLTEREN bit of the GMAC_RXMODE register is set to 1, it is impossible to
recover the destination MAC address because the MAC Add Entry field is invalid.
No.53 7.4.4.5(2) Rx Ethernet frame
Patterns of the Rx Ethernet frame data format added.
V9.00 V10.00
Page Description Page Description
7-68 | [7.4.4.5(2) Rx Ethernet frame] 7-75 | [7.4.4.5(2) Rx Ethemet frame]
(No description) to (a) When Rx TCPIP accelerator is enabled and a frame has no TCP/UDP packet
7-77 (b) When Rx TCPIP accelerator is enabled and a frame has TCP/UDP packets

(c) When Rx TCPIP accelerator is disabled
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No.54 7.4.5 TCPIP accelerator function

Description of the TCPIP accelerator function newly added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
- (No description) 7-78 | [7.4.5 TCPIP accelerator function]
to
7-79
No.55 7.5.1 Appending Padding to the MAC Header Section within the TX Frame
Padding to the MAC header section within the Tx frame modified
V9.00 V10.00
Page Description Page Description
7-69 [7.5.1 Appending Padding to the MAC Header Section within the TX Frame] 7-80 [7.5.1 Appending Padding to the MAC Header Section within the TX Frame]

In the gigabit Ethernet MAC, a transmission frame is normally composed of the 14-byte MAC header
plus 2 bytes of padding so that the data are handled in word units.

In the gigabit Ethernet MAC, a transmission frame is normally composed of the 14-byte MAC header
plus 2 bytes of padding so that the TCPIP accelerator handles the data.

(omitted)

Refer to section 7.4.5.1, Transmission Using the TCPIP Accelerator, for detail.

No.56 7.5.2 Erroneous Judgment about Checksum Validation at Specific Packet Reception

Precaution on the Rx TCPIP accelerator added

(No description)

V9.00 V10.00
Page Description Page Description
- 7-80 [7.5.2 Erroneous Judgment about Checksum Validation at Specific Packet Reception]

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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Date: Mar. 24, 2017

RENESAS TECHNICAL UPDATE TN-RIN-A017A/E
No.57 7.5.3 Error of Rx Frame Information at RX FIFO Overflow
Precaution and workaround on Rx FIFO Overflow added
V9.00 V10.00
Page Description Page Description
- (No description) 7-80 | [7.5.3 Error of Rx Frame Information at RX FIFO Overflow]
to
7-84
No.58 7.5.4 Error of Rx Frame Information at Reception of the Frame more than 64 bytes with padding
Precaution and workaround on receiving the Frame more than 64 bytes with padding added
V9.00 V10.00
Page Description Page Description
- (No description) 7-84 [7.5.4 Error of Rx Frame Information at Reception of the Frame more than 64 bytes with padding]
to
7-85
No.59 8.2 Characteristics
Interrupt and 1/O signals of Ethernet Switch added
V9.00 V10.00
Page Description Page Description
8-2 [8.2 Characteristics] 8-2 [8.2 Characteristics]
(NO description) Interrupt Signals of Ethernet Switch
Connected to
Real-
Excep-ti HW- Time
on No Name Interrupt Source NVIC RTOS | DMAC Port Timer
54 INTETHSW Ether SWITCH Timer interrupt O O O O O
55 INTETHSWDLR Ether SWITCH DLR interrupt O O O O O
56 INTETHSWSEC | Ether SWITCH SEC interrupt 0 0 0O 0O 0
I/0 Signals of Ethernet Switch (Excluding MII Pins)
| Pin Name | o | Function | Shared Port | Active
| ETHSWSECOUT | [¢] | EtherSwitch event output per second | P24 | High
Page 34 of 86
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No0.60 8.3.2.1 Ethernet PHY LINK Mode Register (ETHPHYLNK)

TN-RIN-A017A/E

Positions of 0 and 1 for description of the bits of the ETHPHYLNK register corrected.

Date: Mar. 24, 2017

[3 CATLINK1]
1: The PHYLINK signal is active high.
0: The PHYLINK signal is active low (initial value).

[2 CATLINKO]
1: The PHYLINK signal is active high.
0: The PHYLINK signal is active low (initial value).

[1 SWLINK1]
1: The PHYLINK signal is active low (initial value)
0: The PHYLINK signal is active high.

[0 SWLINKO]
1: The PHYLINK signal is active low (initial value)
0: The PHYLINK signal is active high.

V9.00 V10.00
Page Description Page Description
8-6 [8.3.2.1 Ethernet PHY LINK Mode Register (ETHPHYLNK)] 8-6 [8.3.2.1 Ethernet PHY LINK Mode Register (ETHPHYLNK)]

[3 CATLINK1]
0: The PHYLINK signal is active high.
1: The PHYLINK signal is active low (initial value).

[2 CATLINKO]
0: The PHYLINK signal is active high.
1: The PHYLINK signal is active low (initial value).

[1 SWLINK1]
0: The PHYLINK signal is active low (initial value)
1: The PHYLINK signal is active high.

[0 SWLINKO]
0: The PHYLINK signal is active low (initial value)
1: The PHYLINK signal is active high.
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No.61 10.1 Features

Notations of the pins unified.
Duplicate description deleted.

TN-RIN-A017A/E

Date: Mar. 24, 2017

- WAITZ signal control
— Up to four WAITZ signals can be input.
— The active level of the WAIT signal can be changed.

- BUSCLK signal masking
— Output the BUSCLK signal only while the CSZx signal is active.

— Output only while the CS signal is active.

- Write enable control
— Keep the WRZx signal active while the CSZx signal is active.

- Control of data read timing: Read data and WAIT signal
— Read data and the WAITZx signal are taken in at the rising edge of BUSCLK.

— Read data and the WAITZx signal are taken in at the falling edge of BUSCLK.

V9.00 V10.00
Page Description Page Description
10-1 [10.1 Features] 10-1 [10.1 Features]
to Remark: CS areas can be assigned to the area between addresses 1000 0000H and 1FFF_FFFFH to Remark: Chip select areas can be assigned to the area between addresses 1000 0000H and
10-2 by using the SMADSEL register. (Specifiable in 16 MB units) 10-2 1FFF_FFFFH by using the SMADSEL register. (Specifiable in 16 MB units)

- Wait signal control
- Up to four wait signals (WAITZ, WAITZ1 to WAITZ3) can be input.
— The active level of the wait signals can be changed.

+ BUSCLK signal masking
— Output the BUSCLK signal only while the CSZ0 to CSZ3 signal is active.

- Write enable control
- Keep the WRZ0 to WRZ3 signal active while the CSZ0 to CSZ3 signal is active.

- Control of data read timing: Read data and wait signals

- Read data and the wait signals (WAITZ, WAITZ1 to WAITZ3) are taken in at the rising edge of
BUSCLK.

- Read data and the wait signals (WAITZ, WAITZ1 to WAITZ3) are taken in at the falling edge of
BUSCLK.
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No.62 10.2 Control Reqisters

Register names and symbols corrected.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00

V10.00

Page

Description

Page

Description

10-3

[10.2 Control Registers]
[Table 10.1 Synchronous Burst Access Memory Controller Control Registers]

10-3

[10.2 Control Registers]

[Table 10.1 Synchronous Burst Access Memory Controller Control Registers]

Register Name Symbol Address
WAITZ select registar WAITZSEL 4001 0108H
External memory interfacejarea select register 0 SMADSELD 4001 0110H
External memory interfacefarea select register 1 SMADSEL1 4001 0114H
External memory interfacefarea select register 2 SMADSELZ 4001 0118H
External memory interfacejarea select register 3 SMADSEL3 4001 011CH
BUSCLK division setfing register BCLKSEL 4001 0120H
SMC joperating mode setting register SMC352MD 4001 0124H
SMC [direct command register DIRECT_CMD 4004 8010H
SMC ycle setting register SET_CYCLES 4004 BO14H
SMC jmode setting register SET_OPMODE 4004 8018H
SMC fefresh setling register REF_PERIQODO 400A 8020H
SMC CS0 cycle register SRAM_CYCLESO_O 4004 8100H
SMCCS0 mode register OPMODEOD_0 400A 8104H
SMC[CS1 cycle register SRAM_CYCLESO_1 400A 8120H
SMCC51 mode register OPMODEC_1 4004 B124H
SMC[CS2 cycle register SRAM_CYCLESO_2 400A 8140H
SMC|C52 mode register OPMODEOD_2 400A 8144H
SMCCS3 cycle register SRAM_CYCLESOD_3 4004 B160H
SMCJCS3 mode register OPMODED_3 400A 8164H

Register Name Symbaol Address
WAITZ select registar WAITZSEL 4001 0108H
Synchronous burst access memory controllerfarea select register 0 SMADSELD 4001 0110H
Synchronous burst access memory controller farea select register 1 SMADSEL1 4001 0114H
Synchronous burst access memory controllerfarea select register 2 SMADSELZ 4001 0118H
Synchronous burst access memory controllerfarea select register 3 SMADSEL3 4001 011CH
BUSCLK division setting register BCLKSEL 4001 0120H
Synchronous burst access memory controllerloperation mode setting register | SMCMD 4001 0124H
Synchronous burst access memory controllerjdirect command register DIRECTCMD 4004 8010H
Synchronous burst access memaory controllaricycle setting register SETCYCLES 4004 8014H
Synchronous burst access memory controllerimode setting register SETOPMODE 400A B018H
Synchronous burst access memory controllerjrefresh setting register REFRESHO 4004 BO20H
Synchronous burst access memory controller|CS0 cycle register SRAM_CYCLESO 0 4004 8100H
Synchronous burst access memory controllerlCS0 mode register OPMODED_O 4004 8104H
Synchronous burst access memory controllerlCS1 cycle register SRAM_CYCLESO_1 4004 8120H
Synchronous burst access memory controllerlCS1 mode register OPMODED_1 4004 8124H
Synchronous burst access memory controllerlCS2 cycle register SRAM_CYCLESO_2 4004 8140H
Synchronous burst access memory controllerlCS2 mode register OPMODED_2 4004 8144H
Synchronous burst access memaory controller)CS3 cycle register SRAM_CYCLESO_3 4004 8160H
Synchronous burst access memory controllerfCS3 mode register OPMODED_3 400A B164H
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No.63 10.2.1 Wait Signals Selection Reqgister (WAITZSEL)

Register name modified.
Notations of the pins unified.
Description of the WSELOn to WSEL3n bits corrected.

TN-RIN-A017A/E

Date: Mar. 24, 2017

[15 to 12 WSEL3n]

0000: Use the WAITZ3 pin as the WAIT pin

xxx1: Enable input from the WAITZ pin for access to the CSZ0 area.
xx1x: Enable input from the WAITZ pin for access to the CSZ1 area.
x1xx: Enable input from the WAITZ pin for access to the CSZ2 area.
1xxx: Enable input from the WAITZ pin for access to the CSZ3 area.

[11 to 8 WSEL2n]

0000: Use the WAITZ2 pin as the WAIT pin

xxx1: Enable input from the WAITZ pin for access to the CSZ0 area.
xx1x: Enable input from the WAITZ pin for access to the CSZ1 area.
x1xx: Enable input from the WAITZ pin for access to the CSZ2 area.
1xxx: Enable input from the WAITZ pin for access to the CSZ3 area.

[7 to 4 WSEL1n]

0000: Use the WAITZ1 pin as the WAIT pin

xxx1: Enable input from the WAITZ pin for access to the CSZ0 area.
xx1x: Enable input from the WAITZ pin for access to the CSZ1 area.
x1xx: Enable input from the WAITZ pin for access to the CSZ2 area.
1xxx: Enable input from the WAITZ pin for access to the CSZ3 area.

[3 to 0 WSELON]

0000: Use the WAITZ pin as the WAIT pin

xxx1: Enable input from the WAITZ pin for access to the CSZ0 area.
xx1x: Enable input from the WAITZ pin for access to the CSZ1 area.
x1xx: Enable input from the WAITZ pin for access to the CSZ2 area.
1xxx: Enable input from the WAITZ pin for access to the CSZ3 area.

V9.00 V10.00
Page Description Page Description
10-4 [10.2.1 WAITZ Selection Register (WAITZSEL)] 10-4 [10.2.1 Wait Signals Selection Register (WAITZSEL)]
to [31 to 28 ESWT3 to ESWTO] to [31 to 28 ESWT3 to ESWTO]
10-5 Select the active level of the WAITZ input signals. 10-5 Select the active level of the wait input signals (WAITZ, WAITZ1 to WAITZ3).

[15 to 12 WSEL3n]

0000: The WAITZ3 pin is not used as the WAIT pin.

xxx1: Enable input from the wait pin for access to the CSZ0 area.
xx1x: Enable input from the wait pin for access to the CSZ1 area.
x1xx: Enable input from the wait pin for access to the CSZ2 area.
1xxx: Enable input from the wait pin for access to the CSZ3 area.

[11 to 8 WSEL2n]

0000: The WAITZ2 pin is not used as the WAIT pin.

xxx1: Enable input from the wait pin for access to the CSZ0 area.
xx1x: Enable input from the wait pin for access to the CSZ1 area.
x1xx: Enable input from the wait pin for access to the CSZ2 area.
1xxx: Enable input from the wait pin for access to the CSZ3 area.

[7 to 4 WSEL1n]

0000: The WAITZ1 pin is not used as the WAIT pin.

xxx1: Enable input from the wait pin for access to the CSZ0 area.
xx1x: Enable input from the wait pin for access to the CSZ1 area.
x1xx: Enable input from the wait pin for access to the CSZ2 area.
1xxx: Enable input from the wait pin for access to the CSZ3 area.

[3 to 0 WSELON]

0000: The WAITZ pin is not used as the WAIT pin.

xxx1: Enable input from the wait pin for access to the CSZ0 area.
xx1x: Enable input from the wait pin for access to the CSZ1 area.
x1xx: Enable input from the wait pin for access to the CSZ2 area.
1xxx: Enable input from the wait pin for access to the CSZ3 area.
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Date: Mar. 24, 2017

No.64 10.2.2 Synchronous Burst Access Memory Controller Area Select Reqgisters (SMADSELO to SMADSEL3)

Notations of the pins unified.
Description in cautions modified.

(SMADSELO to SMADSEL3)]

These registers are used to specify the allocation of the CSZ0 to CSZ areas. Before changing the
initial value, be sure to copy the program to an area other than the external memory area.

Caution: Access to the memory controller area is prohibited while these registers are being set up.
Store programs in another area before running them.

V9.00 V10.00
Page Description Page Description
10-6 [10.2.2 Synchronous Burst Access Memory Controller Area Select Registers 10-6 [10.2.2 Synchronous Burst Access Memory Controller Area Select Registers (SMADSELO to

SMADSEL3)

These registers are used to specify the allocation of the CSZ0 to CSZ3 areas. Before changing the
initial value, be sure to copy the program to an area other than the external memory area.

Caution: When setting these registers, only do so while the external memory area (1000 0000H to
1FFF FFFFH) is not accessed. Store programs in another area before running them.

No.65 10.2.2 Synchronous Burst Access Memory Controller Area Select Reqisters (SMADSELO to SMADSEL3)

Description in cautions modified.
Remark 2 added.

(SMADSELO to SMADSEL3)]

Cautions 1. The total size of allareas is 256 MB.
2. The specifiable address space is from 1000 0000H to 1FFF FFFFH.

3. The@areas must not overlap. Specify base addresses and sizes such that the CSZ
areas do not overlap.

4. | Access to the memory controller area is prohibited while these registers are being set up.
Store programs in another area before running them.

Remark: Example of address area calculation

Base address ([31:24]) = access address [31:24] and size value [7:0]

If the CSZ1 area is allocated from addresses 1300 0000H to 13FF FFFFH
SMADSEL1: 1300_00FFH

If the CSZ1 area is allocated from addresses 1800 0000H to 1FFF FFFFH

SMADSEL1: 1800_00F8H

V9.00 V10.00
Page Description Page Description
10-7 [10.2.2 Synchronous Burst Access Memory Controller Area Select Registers 10-7 [10.22 Synchronous Burst Access Memory Controller Area Select Registers (SMADSELO to

SMADSEL3)

Cautions 1. The total size of all areas is 256 MB.
2. The specifiable address space is from 1000 0000H to 1FFF FFFFH.

3. The areas must not overlap. Specify base addresses and sizes such that the CSZ
areas do not overlap.

4.] When setting these registers, only do so while the external memory area (1000 0000H to

1FFF FFFFH) is not accessed. Store programs in another area before running them.

Remarks 1. Example of address area calculation
Base address ([31:24]) = access address [31:24] and size value [7:0]
If the CSZ1 area is allocated from addresses 1300 0000H to 13FF FFFFH
SMADSEL1: 1300_00FFH
If the CSZ1 area is allocated from addresses 1800 0000H to 1FFF FFFFH
SMADSEL1: 1800_00F8H

2. n=0to3
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No.66 10.2.3 Bus Clock Division Setting Reqister (BCLKSEL)

Register name modified.
Description modified.
Description in caution 2 modified.

TN-RIN-A017A/E

Date: Mar. 24, 2017

This register is used to divide BUSCLK for the external memory interface used for the synchronous
burst access memory controller. A division factor of 2 to 6 can be specified. The initial value varies
depending on the level of the MEMCSEL pin.

Cautions 2. Access to the memory controller area is prohibited while this register is being set up.
Store programs in another area before running them.

V9.00 V10.00
Page Description Page Description
10-8 [10.2.3 BUSCLK Division Setting Register (BCLKSEL)] 10-8 [10.2.3 Bus Clock Division Setting Register (BCLKSEL)]

This register is used to frequency—divide the internal bus clock and BUSCLK pin (100 MHz) when the
synchronous burst access memory controller is used. The division ratio ranges from divided by 2 to
divided by 6.

Cautions 2. When setting this register, only do so while the external memory area
(1000 0000H to 1FFF FFFFH) is not accessed.
Store programs in another area before running them.

9130 29 28 27 26 25 24 23 22 21 20 19 1B 17 1615 14 13121110 @ 8 7 6 & 4 3 2 1 0 Address 3130 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13121110 9 8 7 6 5 4 3 2 1 0 Address
4001 0120H 4001 0120H
BCLKSEL |0|0|0|0|0|0O|0|O|0O|D|O|O|0O|O|O|O|OfO|O|O|OfD|O|OfOfO|O|O|O|((T|S| Initialvalue BCLKSEL (0f0|0f0f0|0|0O|0O|O|O|OfO|O|O|O|O|O|O|O|O|OfOfO|O|O|O|O|O[O|Y|T|S| Initialvalue
2‘ Q g 0000 0004H g g g 0000 0004H
RIW 0000O0OOO0DODO0 000 O0O0O0O0OGOO0O0O0O0O0 D0 0 0 0RWRWRW RW 00DO0DO0COOOGO0OOODOO0OO0O0O0O0O0O0®O0O0O0O0 0 0 0 0 0RWRWRW
Bit Position | Bit Name Function Bit Position | Bit Name Function
3Mto4 = Reserved. When writing to these bits, write 0. When read, 0 is returned. 3104 — Reserved. When writing to these bits, write 0. When read, 0 is returned.
300 BCLK21to 0 | Select the division factor OFPUSCLK used by the external memory interface. I 3to0 BCLK2to 0 |Select the division ratio oflhe intemal bus clock and BUSCLK pin (100 MHz). l
000: Divided by 2 (Duty ratio: High 1, Low 1) 000: Divided by 2 (Duty ratio: High 1, Low 1)
001: Divided by 3 (Duty ratio: High 1, Low 2) 001: Divided by 3 (Duty ratio: High 1, Low 2)
010: Divided by 4 (Duty ratio: High 1, Low 1) 010: Divided by 4 (Duty ratio: High 1, Low 1)
011: Divided by 5 (Duty ratio: High 2, Low 3) 011: Divided by 5 (Duty ratio: High 2, Low 3)
100: Divided by ffinitial value) JDuty ratio: High 1, Low 1) 100: Divided by 6 (Duty ratio: High 1, Low 1) finitial vaiue)|
Other than above: Setting prohibited Other than above: Setting prohibited
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No.67 10.2.4 Synchronous Burst Access Memory Controller Operation Mode Setting Register (SMCMD)
Section title and register symbol corrected.
Description of the SMCCLKTH bit corrected.
Description in caution 2 modified.
Notations of the pins unified.

V9.00 V10.00
Page Description Page Description
10-9 | [10.2.4 Synchronous Burst Access Memory Controller Operation Setting Register (SMC352MD)] 10-9 | [10.2.4 Synchronous Burst Access Memory Controller Operation Mode Setting Register (SMCMD)]
Cautions 2. Access to the memory controller area is prohibited while this register is being set up. Cautions 2. When setting this register, only do so while the external memory area
Store programs in another area before running them. (1000 0000H to 1FFF FFFFH) is not accessed.

Store programs in another area before running them.

3130 20 28 27 26 25 24 23 22 21 20191817 161514 13121110 8 & 7 6 5 4 3 2 1 0 Address 31030 20 28 27 26 25 24 23 22 M 20191817 1615 1413121110 9 & 7 6 5 4 3 2 1 0 Address
T T | 4001 0124H
E z .:E 4001 0124H z =|E
—|o|d|F % " S|Blalw =] Inital value
SMC352MDDOD’DO000000000000000000000UEEEUBJD'I"'"alvalue SMCMD DGDDGDOUDDGDDGDDGDDDDUUDDGDgg‘xgu
aglole
g 2 g g g 0000 DoDoH Z|Z|=|=|=| 0000 0000H
== =\ =|uw v
RW 00000 O0O0O0OGOoD0O0 0000000000 0 0 0 0 0 FRWEWRIWRWRW RAW G000 000000000000 0000 00000 0 0 RWEWRWRWRW
Bit Position | Bit Mame Function Bit Position | Bit Name Function
3to5 — Reserved. When writing to these bits, write 0. When read, 0 is retumed. 3Mtos — Reserved. When writing to these bits, write 0. When read, 0 is returned.
4 MAGTD Fix the output from the MA1E to MA2E pins to low level, (Pins that function alternately as part pins 4 MAGTD1 Fix the cutput from the MA16 to MA26 pins to |0u?\‘e|- (Pinz that function sltarnately as port pins
output a low level only when used as port pins.) ™' output a low level only when used as port pins.)

0: Regular usage 0: Regular usage

1: Fix the output from the MA1E to MAZE pins to low level.

3 MAGTDD Fix the output from the MAD to MA15 pins to low level, {Fins that function alternately as port pins
oulput a low level anly when used as port ping, ) ™'

1: Fix the autput fram the MA1TE to MAZE pins 1o low lavel,

3 MAGTDD Fix the output from the MAD to MA15 pins to low level. (Pins that function alternately as port pins
output a low level only when used as port pins.) et

0: Regular usage

1: Fix the output from the MAD to MA1S pins to low level.
2 SMCROLTH |Select the SRAM read timing "=

0: SRAM data is latched at the rising edge of BUSCLK.
1: SRAM data is latched at the falling edge of BUSCLE,

0: Regular usage

1: Fix the output from the MAD to MA1S pins to low laveal,
2 SMCROLTH |Select the SRAM read timing et

0: SRAM data is latched at the rising edge of BUSCLK.
1: SRAM data is latched at the falling edge of BUSCLK.

1 SMCWETH | Selact the SRAMWVRZA output mode. 1 SMCWETH | Select the SRAM WRZ0 to WRZ3output mode.
0: SRAM stays active during the period specified by the T_WP bit of the SET_CYCLE 0: SRA&WRZO o '-vaza stays active during the period specified by the T_\WP bit of the
register SETCYCLES register.
1: Aﬂer@is assarted, SRAM stays active while 1he@lgnal is active. 1: Afte WRZO l.o W . is asserted, SRAMMWRZD0 to WRZ3 tays active while t
n C5Z3 kignal is active,
0 SMCCLKTH |Select the SRAMJCI t mode,
- : il el 0 SMGGLKTH |Select the SRAMBUSGCLKJoutput mode.
04The SMC clock cutput signal i tput as is.
) iThE — oo {’Iu pu sngnalls {:‘; Pu»:gg I 0: [The internal clock signal of the synchronous burst access memory controller is output as is. |
- The clock signal is output anly while gnal is active. 1: The clock signal is autpul only while lhe! CS520 to CSZ3lsugnaI is active.

iming examples in each mode are shown in 10.3.1(2) Bus Clock Masking. l
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Date: Mar. 24, 2017

No.68 10.2.5 Synchronous Burst Access Memory Controller Direct Command Register (DIRECTCMD)

Section title, register name, and register symbol corrected.
Remark added with correction of the register symbol.
Notations of the pins unified.

This register is used to apply the values set to the cycle setting register (SET_CYCLE) and mode
setting register (SET_OPMODE) to the SET_CYCLE register and SET_OPMODE register in each CS
area. By writing to this register, the values to these registers are applied to the corresponding
registers in each CS area.

31_3029 28_27 26252423 222120191817 16151413 121110 9 8 7 6 5 4 3 2 1 0 Address
o w 400A 8010H
@ [
; = Initial value
DIRECT CMDJ0 (0|0 |0|0O|0O n_\ l:|\DD(]DI]DIJUIJ(]D(]DI:I(]D(]DIJUU
RW o000 Q0O0 W W 00O0O0O0OO0CODOODOOO0O0O0O0O0O0D0O0O0O0 0 WO register
Bit Position Bit Name Function
311t026,20t00 |— Reserved. When writing to these bits, write 0. When read, 0 is returned.
25t023 CHIP_NMBR Specify the CS number.
DGD:App\yvalueslo'hﬁ g
001: Apply values to theJCS1 fregisters.
010: Apply values to theJCS2feqgisters.
011: Apply values to the]CS3Jregisters.
1xx: Setting prohibited
22,21 CMD_TYPE Specify the command type.
10: Register update
Other than above: Setting prohibited

(No remark)

V9.00 V10.00
Page Description Page Description
10-10 | [10.2.5 Synchronous Burst Access Memory Controller Direct Command Register (DIRECT_CMD)] 10-10 | [10.2.5 Synchronous Burst Access Memory Controller Direct Command Register (DIRECTCMD)]

This register is used to apply the values set in the synchronous burst access memory controller cycle
setting register (SETCYCLES) and synchronous burst access memory controller mode setting register
(SETOPMODE) to the synchronous burst access CSZn cycle register
(SRAM_CYCLESO.n) and synchronous burst access CSZn mode register
(OPMODEDO n) in each chip select area. By writing to this register, the values in these registers are
applied to the corresponding registers in each chip select area.

memory controller
memory controller

31030 29 28 27T 26 2524 232221 2019 1B 171615141312 1110 9 8 T 6 5 4 3 2 1 0 Address
o w | | | 400A 8010H
@ oL
§ r | | | Initial value
DIRECTCMD O (0|0 |0 |0|0 o DlDODDOOD|OODOODO|OO|OUDUD
I =
s 1° | |1
RW Oo0o0o0o0 0w W 0 000O0O0O0O0O0CO0D0O0CO0O0O0O0O0O0O0 D00 WOregister
Bit Position Bit Mame Function
3Mte26 2000 |— Reserved. When writing to these bits, write 0. When read, 0 is returned.
2510 23 CHIP_NMBR Salect the chip salect area to which tha reqistar valuas are applisd,
000: Apply values to the) CSZ0registers.
001: Apply values to theCSZ1|registers.
010: Apply values to theCSZ 2 ragisters.
011: Apply values to the CSZ B registers.
1 Setfing prohibited
221021 CMD_TYPE Specify the command type.
10: Register update
Other than above: Setting prohibited

Remark: n=0to 3
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No.69 10.2.6 Synchronous Burst Access Memory Controller Cycle Setting Register (SETCYCLES)

Section title, register name, and register symbol corrected.
Notations of the pins unified.

This register is used to specify the clock cycles used for access to SRAM.
Specify values in this register and SMC mode setting register, and then apply the values to each CS
area by using the SMC direct command register.

3130 20 28 27 2625 M 2322 M 20191817 6151413121110 9 8 7T 6 5 4 3 2 10 Address

w 4004 BO14H
[ =
¥ =| T_TI T_ WP T T T_RC Initial val
[peT-cveLejejajofoojolofajoloo :I TR | T_PC | T.WP |T_CEOE| T we i nitial value
E —
RW oo0ooo00o000000wW w w w w w W
Bit Position | Bit Name Function
o1 _— Reserved. When writing to these bits, write 0.
20 WE_TIME Specify when to assert the WRSTBZ signal.
This setting is enabled when p: ing asyr access in multiplexed bus mode.

0: 2 cycles after Iheignal is asseried.

1: The same time as the@ignal is asserted,

191017 TTR Specify the tumaround time inserted between SRAM access cycles. (tTR)
000: Setting prohibited

001: 1 clock cycle

111: 7 clock cycles
The turnaround time is inserted when the following types of conseculive access are parformed:
- Read access -> Write access

- Write access -> Read access
- Read access -> Read access to another

- The turnaround time iz always inserted in multiplexed bus mode.

16 to 14 T PC Specify the page access time whan reading a page. (IPC)

Page access is enabled when performing hronous access in bus mode.
000: Setting prohibited
001: 1 elock cycle

111: 7 clock cycles

13t 11 T_WP Specify the time during which WRSTBZ is asserted. {tWP)
000: Setting prohibited

001: 1 clock cycle

111: 7 clock cycles

he SMCWETH bit of the agisler is 1, the WRSTEZ signal remains active while the
Eignal is active, regardless of the value set to the T_WP signal.

V9.00 V10.00
Page Description Page Description
10-11 | [10.2.6 Cycle Setting Register (SET_CYCLE)] 10-11 | [10.2.6 Synchronous Burst Access Memory Controller Cycle Setting Register (SETCYCLES)]

This register is used to specify the clock cycles used for access to SRAM.

Specify values in this register and synchronous burst access memory controller mode setting register
(SETOPMODE), and then apply the values to each chip select area by using the synchronous burst
access memory controller direct command register (DIRECTCMD).

31302028 27 262524 2322 N 20191817 6151413121110 9 & 7 6 5 4 3 2 1 0 Address

w 4004 8014H
SET =
ololololofofofolofolo|E| T.TR | T_PC | T WP |[T_CEOE| T wc T_RC Initial value
CYCLES '
g -
RW 000000 O0O0O0OD0OD0W w w w w w W
Bit Position | Bit Mame Function
Mo — Reserved. When writing to these bits, write 0.
20 WE_TIME Specify when to assert the WRSTBZ signal.
This setting is enabled when p g asyr access in multiplexed bus mode.
0: 2 cycles after the|[CSZ0 to C5Z23 signal is asserted,
1: The same time as the CSZ0 to CSZ3 Rignal is asserted.
19017 |T_TR Specify the turmaround time inserted between SRAM access cycles. (ITR)

000: Setting prohibited
001: 1 clock cycle

111: 7 clock cycles

The turnaround time is inserted when the following types of consecutive access are performed:
- Read access -> Write access
- Write access -» Read access
- Read access -> Read access to another lea

- The turnaround time is always inserted in multiplexed bus mode

16 to 14 T_PC Specify the page access time when reading a page. (tPC)

Page access is enabled when performing asynchronous access in separate bus mode
000: Setting prohibited
001: 1 clock cycle

111: 7 clock cycles

13to 11 T_WP Specify the time during which WRSTBZ is asserted. {IWF)
000: Setting prohibited

001: 1 clock cycle

111: 7 clock cyeles

[If the SMCWETH bit of the [EMCMD]register is 1. the WRSTBZ signal remains active while the
CS570 to C5Z3signal is active, regardless of the value set to the T_WP signal.

(c) 2017. Renesas Electronics Corporation. All rights reserved.

RENESAS

Page 43 of 86




RENESAS TECHNICAL UPDATE
No.70 10.2.6 Synchronous Burst Access Memory Controller Cycle Setting Register (SETCYCLES)

TN-RIN-A017A/E

Caution on the T_WC and T_RC bits moved to Note 2.
Description of the T_CEOE, T_WC, and T_RC bits modified.
Notations of the pins unified.

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
10-12 | [10.2.6 Cycle Setting Register (SET_CYCLE)] 10-12 | [10.2.6 Synchronous Burst Access Memory Controller Cycle Setting Register (SETCYCLES)

Bit position |  Bit name Function

0iod T_CEOE Specify when to assert the RDZ signal. (tCEOQE) ""’I
000: Sefting prohibited
001: 1 clock cycle after lhsignal is assered

111: 7 clock cycles after th signal is asserted
Tiod T_WGC Specify when to start writing data. (ftWC

000x; Setting prohibited
0010: 2 clock cycles after m@slgnal is asserled

1111: 15 clock cycles after Ih@signal is assered

Caution: Setling 2 clock cycles is prohibited in multiplexed bus mode.
Specify a setting from 0011 to 1111,

3w T RC Specify when o start reading data. {tRC‘,lI
000x: Setting prohibited
0010: 2 clock cycles after the]CS]signal is asserted

1111: 15 clock cycles after lhe@signal is assened

Caution: Setting 2 clock cycles is prohibited in muliplexed bus mode,
Specily a setting from 0011 to 1111,

Note: A setup in the following ranges is recommended for bus fight prevention at the time of
multiplexer mode.
- Asynchronous access mode: Set up in the range from 011 to 111.
- Synchronous access mode: Set up in the range from 010 to 111.

Bit position

Bit name

Function

10wd

T_CEOE

Specify the time from assertion of the CSZ0 to C3Z3 signal to assertion of the RDZ signal.
(ICEQE) ™™

000: Setting prohibited

001: The RDZ signal is asserted 1 clock cycle after the) CSZ0 to CSZ3signal is assered.

Tiod

T_woil

111: The RDZ signal is asserted 7 clock cycles after thel G520 to C523|signal is assarted.
Specify the time from assedion of the CSZ0 to CSZ3 signal to the start of writing, (tWC™" %)

000y Setting prohibited

0010: Writing starts 2 clock cycles after theyCS5Z0 to C5Z3 signal is asserted.
1111: Writing starts 15 clock cycles after thel CS20 1o CSZ3signal is asserad.

In gignal access, the value set in T_WC is the pericd where the C2Z0 1o CSZ3 signal is
asserted.

o0

el

Specify the time from assertion of the CSZ0 to CSZ3 signal to the start of reading. (tRC™™ ?]l

000x: Setting prohibited

0010: Reading starts 2 clock eycles after tha CSZ0 o C signal is asserted.

1111: Reading starts 15 clock cycles after theCSZ0 to CSZ3signal is asserted.
Iln single access, the value set in T_RC s the pariod whare the CS20 to CS23 signal Is asserted,

Notes 1.

A setup in the following ranges is recommended for bus fight prevention at the time of
multiplexer mode.

- Asynchronous access mode: Set up in the range from 011 to 111.

- Synchronous access mode: Set up in the range from 010 to 111.

Setting 2 clock cycles is prohibited in multiplexed bus mode.
Specify a setting from 0011 to 1111.
When a wait occurs, the write cycle is extended for a period during which the wait signal is

asserted. For details, see Figure 10.23, Synchronous SRAM, Separate Bus Mode, Burst Write

Access (4-Beat), ADVZ Enabled.
When a wait occurs, the read cycle is extended for a period during which the wait signal is

asserted. For details, see Figure 10.22, Synchronous SRAM, Multiplexed Bus Mode, Read
Access, ADVZ Enabled.
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TN-RIN-A017A/E
No.71 10.2.7 Synchronous Burst Access Memory Controller Mode Setting Register (SETOPMODE)

Section title, register name, and register symbol corrected.
Description of the ADV bit corrected.
Notations of the pins unified.

A point to note on the WR_BL bits moved below the table as Note.

Date: Mar. 24, 2017

This register is used to specify the mode for access to SRAM.

area by using the SMC direct command register.

Specify values in this register and SMC cycle setting register, and then apply the values to each CS

3130 29 28 27 26 25 24 23 22 2120 19 18 17 16 1514 13121110 9 8 7 B 5§ 4 3 2 1 0 Address
z
& 400A 8018H
3 w Q o Initial value
ET_OPMODEj0 | 0|0 |0 |0f0|0|o|o|ofofojojojojol O |Z]| |of L |£ z
= ) > —_
2 > S o
@ s o =
=] = a |o
@ |aml< = S x® |@l =
RIW 0000DO0DO0DODODODDODDODOO0OOO0D wooww g woowooowow w
Bit Position Bit Name Function
311016 — Reserved. When writing to these bits, write 0.

15t0 13 BURST_ALIGN Specify the burst boundary.

000: No burst boundary

001 32-data boundary

010: 84-data boundary

011: 128-data boundary

100: 256-data boundary

Other than above: Setting prohibited

12 BLS_TIME Specify when to assert thg BENZ Eignal.
0: The same time as thel (CSZsignal is asserted. (Used as byte enable.)

1: The same time as the WRSTBZ signal is asserted. (Used as write byte enable.)

1 ADV Specify whether to enable or disable the ADVZ pin.
0: The ADVZ signal is fixed to high.
1: The address becomes valid when the ADVZ signal is low level,

The operation is as follows when the ADVZ pin is enabled:

in separate bus mode.

- The ADVZ signal remains active while meEaignal is active during asynchronous access

- Under any other conditions, the ADVZ signal remains active only for the first clack cycle.

Reserved. When writing 1o this bit, write 0.

9to 7 WR_BL Specify the burst length for write access,
000: Single access

001: Up to 4 data blocks

010: Up to 8 data blocks

011: Up to 16 data blocks

Other than above: Setting prohibited

L2bove: Setting prohibited

Only single access can be specified when performing asynchronous access. Other than I

V9.00 V10.00
Page Description Page Description
10-13 | [10.2.7 Synchronous Burst Access Memory Controller Mode Setting Register (SET_OPMODE)] 10-13 | [10.2.7 Synchronous Burst Access Memory Controller Mode Setting Register (SETOPMODE)]

This register is used to specify the mode for access to SRAM.

Specify values in this register and synchronous burst access memory controller cycle setting register
(SETCYCLES), and then apply the values to each chip select area by using the synchronous burst
access memory controller direct command register (DIRECTCMD).

3130 20 28 37 262524 23 22 M1 20191817 61514 13121110 89 & 7 6 5 4 3 2 1 0 Address

151013 BURST_ALIGN

5 4004 8018H
ERm Q Q Initial valuz
SETOPMODEf 0| OO |0 (0|0 og|ojoj0|o(0f0|0|0 PR 0 _ £ =
2 ;‘b Sl E‘I 2 B
x |z
2 =29 | £ £ 8 g2
RW 0000000000 O0O0O0DO0O00 wWoOW W o woow W oW W
Bit Position Bit Name Function
Hwie [— |Reserved, When writing to these bits, write 0.

Specify the burst boundary.
000: No burst boundary
001: 32-data boundary
010: 64-data boundary
011: 128-data boundary
100: 256-data boundary
Other than above: Setting prohibited

12 BLS_TIME

Specify when to assert thelBENZD to BENZ3signal,
0: The same time as the

nal is asserted. (Used as byte enable.)
1: The same time as the WRSTBZ signal is asserted. (Used as write byte enable.)

1 ADV

Specify whether to enable or disable the ADVZ pin.
0: Disabled (the ADVZ signal is fixed to high).
1. Enabled (the address is valid when the ADVZ signal is al the low level),

The operation is as follows when the ADVZ pin is enabled:

- The ADVZ signal remains active while the]
asynchronous access in separate bus moda.

signal is active during

- Under any other conditicns, the ADVZ signal remains active only for the first clock cyele.

Reserved, When writing to this bit, write 0,

9t 7 WR_BL

Specify the burst length for write access.
000; Single: acces
001: Up to 4 data blocks
010: Up to 8 data blocks
011: Up to 16 data blocks

Other than above: Satting prohibited

prohibited.

Note: Only single access can be specified for asynchronous access. Otherwise, setting is
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No.72 10.2.7 Synchronous Burst Access Memory Controller Mode Setting Register (SETOPMODE)
Notations of the pins unified.
A point to note on the RD_BL bits moved below the table as Note.

V9.00 V10.00
Page Description Page Description
10-14 | [10.2.7 Synchronous Burst Access Memory Controller Mode Setting Register (SET_OPMODE)] 10-14 | [10.2.7 Synchronous Burst Access Memory Controller Mode Setting Register (SETOPMODE)]
Bit position Bit name Function Bit position Bit name Function
[ WR_SYNC Specify the access mode for write access. 6 WR_SYNC Specify the access mode for wrile access.
0: Asynchronous access 0: Asynchronous access
1: Synchronous access 1: Synchronous access
The BUSCLK pin does not output a clock signal during asynchronous access. The BUSCLK pin does not output a clock signal during asynchronous access.
5to3 RD_BL Specify the burst length for read access. Sto3 RD_BL Specify the burst length for read access
000: Single access 000: Single ac:es
001: Up to 4 data blocks 001: Up to 4 data blocks
010: Up to 8 data blocks 010; Up to 8 data blocks
011: Up to 16 data blocks 011: Up 1o 16 data blacks
Other than above; Setting prohibited Other than above: Setting prohibited
Only single access can be specified when performing asynchronous page read access. Othe 2 RO SYNC Specify the access mode for read access.
than above: Setting prohibited 0: Asynchronous access
2 RD_SYNC Specify the access mode for read access. 1: Synchronous access
0: Asynchronous access The BUSCLK pin does not output a clock signal during asynchronous access.
1: Synchronous acoess 1.0 MW Specify the data bus width.
The BUSCLK pin does not output a clock signal during asynchronous access, When accessing thearea. the BUS3ZEN pin determines the data bus width regardless
1,0 MW Specify the data bus width. of the setting in this field.
When accessing the area, the BUS32EN pin determines the data bus width regardless 00: Setting prehibited
of the setting in this field. 01: 16 bits
00: Setting prohibited 10¢ 32 bite
01: 16 bits . .
11: Setting prohibited
10: 32 bits
11: Setting prohibited
Note: Only single access can be specified for asynchronous access other than page read access.
Otherwise, setting is prohibited.
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TN-RIN-A017A/E Date: Mar. 24, 2017

No.73 10.2.8 Synchronous Burst Access Memory Controller Refresh Setting Register (REFRESHOQ)

Section title, register name, register symbol, and bit name corrected.

After burst transfer is performed the specified number of times, an idle cydle is

ragister is insertad.
0000: No idle cycle is inserted.

0001 An idle cycle is inserted each time burst transfer is executed.

in
then the next burst transfer starts. The idle cycle specified by the T_TR bit of lh4SET_C\"CLE I

0010: An idle cycle is inserted after two consecutive burst transfers have been executed.

1111: An idle cycle is inserted after 15 consecutive burst transfers have been executed.

Caution: Set 0x000_0001 in this register if the SMCWETH bit of the]SMC352MDjregister is set to 1

enabling use of the address/data signal in separate bus mode.

V9.00 V10.00
Page Description Page Description
10-15 | [10.2.8 Synchronous Burst Access Memory Controller Refresh Setting Register (REF_PERIODO0)] 10-15 | [10.2.8 Synchronous Burst Access Memory Controller Refresh Setting Register (REFRESHO)]
| 3130 79 28 27 26 25 24 23 22 21 0 19 B T 161514 13121110 9 8 7 6 5 4 3 2 1 0  Address 313029328 27 2625 24 2322 21 2019 1B 17 161514 13121110 8 & 7 6 5 4 3 2 1 0  Address
g 400A BOZ0H 4D0A 8020H
[=] . a .
T Initial value I Initial value
REFRESHD (0|0 (0 |ofo|oofo|o|o|ojo|ofo|o|o|ojoja/ojo|o ojo|o|o|o|0 w REFRESHO|0| 0|0 |0|0|0|o|o|o|a|o|o|ojo|o|ojo|o|ofo|o|ojo|o|o ajo|o @
o 0000 0000H w 0000 0000H
g 5
4 4
RW ¢00O0O0O0CO0CO0OCO0CO0QO0OD0CQO0QO0CO0CO0CO0C0OO0CO0O0CO0QO0OO0OO0O0O0OQ RN RW O0OO0O0CODODOODODODODODOOODOODODODOOODOODDODOODODO D RwW
Bit Position Bit Name Function Bit Position Bit Mame Function
30 IREF_PEF“ODG ISF"EC“')'I the number of times burst access can be executed consecutively Ao IREFRESHCI ISpecify the number of times burst access can be execuled consecutively

After burst transfer is performed the specified number of times, an idle cycle Is inserted, and
then the next burst transfer starts. The idle cycle specified by the T_TR bit of the}SETCYCLES

register is inserled.
0000: No idle cycle is inserted.
0001: An idle cycle is inserted each time burst transfer is executed.

0010: An idle cycle is insarted after two consacutive burst transfers have been executed.

1111: An idle cycle is insered after 15 consecutive burst transfers have been executed.

Caution: Set 0x000_0001 in this register if the SMCWETH bit of the SMCMD|register is set to 1
enabling use of the address/data signal in separate bus mode.

No.74 10.2.9 Synchronous Burst Access Memory Controller CSZn Cycle Setting Registers (SRAM CYCLESO n)

Notations of the pins unified.
Register name and register symbol corrected.

(SRAM_CYCLESO_n)]
These registers are used to reference the cycle settings specified for each CS area.
The setting of each bit is the same as that of the SMC cycle setting register.

V9.00 V10.00
Page Description Page Description
10-15 | [10.2.9 Synchronous Burst Access Memory Controller CSn Cycle Setting Registers 10-15 | [10.2.9 Synchronous Burst Access Memory Controller CSZn Cycle Setting Registers

(SRAM_CYCLESO_n)]
These registers are used to reference the cycle settings specified for each chip select area.

The information set in the synchronous burst access memory controller cycle setting register
(SETCYCLES) can be read from each bit.
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No.75 10.2.10 Synchronous Burst Access Memory Controller CSZn Mode Registers (OPMODEO n)

TN-RIN-A017A/E

Date: Mar. 24, 2017

Register symbol corrected.
Notations of the pins unified.

These registers are used to reference the operating mode settings specified for each CS area.
The value set to the SMC mode setting register can be referenced by using the lower—order 16 bits

of each register.

V9.00 V10.00
Page Description Page Description
10-16 | [10.2.10 Synchronous Burst Access Memory Controller GSn Mode Registers (OPMODEOQ_n)] 10-16 | [10.2.10 Synchronous Burst Access Memory Controller CSZn Mode Registers (OPMODEO_n)]

These registers are used to reference the operating mode settings specified for each chip select area.
The value set in the synchronous burst access memory controller mode setting register
(SETOPMODE) can be referenced by using the lower—order 16 bits of each register.

3130 29 78 37 26 2524 23 22 21 20 19 18 17 16 15 14 13121110 9 8 7 6§ 5 4 3 2 1 0 Addess 3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13 121110 9 8 7 6 5 4 3 2 1 0  Address
4004, 8018H 400A 8018H
GOPMODED_n % ] I u_E.u 0 | % <2: Initial value OPMODED_n 'é g él % 0 % % Initial value
8 8 2 olalz | 22 3@, C g 2 5 F| | 3 8 8 |5 -
= < 3 88 | £ 5| 2 B S 2 2 2 122 | § 5/ 2 |2/ 2
RIW R R R RRO R R R R R RAW R R R RRQg R R R R R
Bil Position Bit Name Function Bit Position Bit Name Function
S1to24 |ADD_MATCH _ |The value speciied as the base address of kg hreas can be read. 311024 |ADD_MATCH  |The value specified as the base address of bhip selectfareas can be read.
2318 ADD_MASK The value specified as the mask address of [CS freas can be read. 23t0 16 ADD_MASK The value specified as the mask address oflship salscllareas can be read.
1500 |- The value set tfSET_OPMODE]can be read. 15100 |- The value set in BETOPMODE <R> can be read.
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No.76 10.2.11 Reqister Setup Procedure
Register symbols corrected.
Unsupported register (DMCBUFMD) deleted.
Notations of the pins unified.

TN-RIN-A017A/E

Date: Mar. 24, 2017

Vv9.00

V10.00

Page Description

Page

Description

10-17 | [10.2.11 Register Setup Procedure]

Selling=1>

Setling <2>

{1) SYSPCMD = 0000 00ASH

(2) BYSPCMD = 0000 000 1H

Release from write-protection
(SYSPCMD)

{3) SYSPCMD = 0000 FFFEH

{4) SYSPCMD = 0000 000 1H

Sl i skers
SET_CYCLE
SET_OPMODE

Setting for eycles
Selting for SRAM mode

10-17

[10.2.11 Register Setup Procedure]

Setting <1>

(1) SYSPCMD = 0000 00ASH

Setting <2

START

Release from write-protection

{2) SYSPCMD = 0000 0001H

{3) SYSPCMD = 0000 FFFEH Setting for cycles

(SYSPCMD)

{4) SYSPCMD = 0000 0001H

SETOPMODE

Setting for SRAM mode

Set the following peripheral =
mgimgrs P Relecion o Reflection 1z Set the following peripheral Refiection 1o Reflection to
SMADSELD raeus Lo il sach CS area selup registers each.chi tup each CSZn area setup
SMADSEL1 DIRECT_CMOD SET_CYCLE SMADSELO i DIRECTCMD I SETCYCLES
SMADSELZ SET_OPMODE SMADSEL1 SETOPMODE
SMADSEL3 SMADSELZ
BCLKSEL Na SMADSEL3 No
I SMLCIDZND I The end of a gatting? BCLKSEL -
OMCEUEMD 9 SMCMD. The end of a setting?
Yes Yes
EYSPCMD = 0000 0000H Set the refresh setting register Set write-protection _ Set the refresh setting register
(SYSPCMD) (SYSRCMD) SYSPCMD = 0000 0000H REFRESHD
Figure 10.1 Register Setup Procedure Figure 10.1 Register Setup Procedure
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No.77 10.3.1 Bus Clock Control
Section title and structure changed.
Register symbol corrected.
Figure illustrating operation for bus clock masking divided.
Remark added.

V9.00 V10.00
Page Description Page Description
10-18 | [10.3.1 Bus Clock Selection] 10-18 | [10.3.1 Bus Clock Control]
(No Section title) (1) Bus Clock Division
(No Section title) (2) Bus Clock Masking
The bus clock (BUSCLK) can be output for the period in which the CSZn signal is active, which is The bus clock (BUSCLK) can be output for the period in which the CSZn signal is active, which is
specified by the SMC352MD register. specified by the SMCMD register.

SYSTEM Clock \
(HCLK) | | | | | | | | | | | | I | CSZn i ] \
CSZn \ | \ Internal clock | |

if SMC352MD.CLKTH BUSCLK E
bit=0 I | I | I | I | I | : T internal Slock signal s
[Mask invalid) output as is.
if SMC352MD.CLKTH . . -
bit = 1 | | | | | | | | Period of masking l Figure 10.2 Clock Output Timing Example (SMCMD.SMCCLKTH = 0)
(Mask valid)

Figure 10.2 Bus Clock Mask Operation

cszn N / \
Internal clock i | |

BUSCLK

while the C5 signal is active.

Figure 10.3 Clock Output Timing Example (SMCMD.SMCCLKTH = 1)

Remark: n=0to 3
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No.78 10.3.2 Address Output

TN-RIN-A017A/E Date: Mar. 24, 2017

External address pin names and address space size corrected.

V9.00

V10.00

Page

Description

Page

Description

10-18

[10.3.2 Address Output]
The address signal output from the synchronous burst access memory controller to the external
memory differs depending on the external bus width, however, the valid address signal is always

output starting from the A1 pin regardless of the bus width.

Address on Memory Maplm GB Space) I

Bus Width Assignment of External Address Pins
32 bits Address2 to Address2 bits AZT to AT pins
16 bits Address27 1o Address 1 bits AZ2T 1o A1 plns

10-19

[10.3.2 Address Output]

The address signal output from the synchronous burst access memory controller to the external
memory differs depending on the external bus width, however, the valid address signal is always output
starting from the MAT pin regardless of the bus width.

Bus Width Address on Mamory Map|{256 ME Space) I Assignment of External Address Pins
32 bits Address28 1o Address2 bits MAZT to MAT pins
16 bits Address2T to Address? bits MAZT to MAT pins
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No.79 10.3.3 Address/Data Multiplexing Feature

Table describing the address/data multiplexing feature added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00

V10.00

Page Description

Page

Description

10-19 | [10.3.3 Address/Data Multiplexing Feature]

(No table)

10-19

[10.3.3 Address/Data Multiplexing Feature]

In separate bus mode
(ADMUXMODE = 0)

In multiplexed bus mode
(ADMUXMODE = 1)

to Address2}
Data31 to DataQ

External 16-bit bus mode 32-bit bus mode 16-bit bus mode 32-bit bus mode
SRAM pins. (BUS32EN = 0) {BUS32EN = 1) (BUS32EN = 0) (BUS32EN = 1) Remark
MAZT to MAT1 Address2T to Address28 to Address27 to Address28 to The address signal
Address1 Address2 Address1 Address2 is output regardless
of the mode.
MD31 to MD16 | - Data31 to Data16 {5'h00, Address28 | For the address

output timing in
multiplexed bus
mode, see "10.4

Enabled

Enabled, WE_TIME =0

Synchronous access
Read: Figure 10.16 Synchronous SRAM, Multiplexed Bus Mode, Read Access, ADVZ Enabled
Write: Figure 10.20 Synchronous SRAM, Multiplexed Bus Mode, Write Access, ADVZ Enabled

MD15 to MDD | Data15 to Datal | Data15 to Data0 Address16 to
Memory Access
Address1 _ .
Timing Example".
Data15 to Data0 Nl
MNote: Asynchronous access

Read: Figure 10.10 Asynchronous SRAM, Multiplexed Bus Mode, Read Access, ADVZ

Wirite: Figure 10.13 Asynchronous SRAM, Multiplexed Bus Mode, Write Access, ADVZ
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No.80 10.3.4 Write Enable Signal (WRZn) Cycle Extension
Register symbol corrected.
Remark added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

To enable this feature, set the SMCWETH bit of the SMC352MD register to 1.

System clock
(HCLK) |||||||
C8Zn |||I

BUSCLK

if FMC52MD WETH
e _/

WRZn

INEMC352MD.WETH| inactive
pit = \ period of keep

WRZn (keep)

V9.00 V10.00
Page Description Page Description
10-19 | [10.3.4 Write Enable Signal (WRZn) Cycle Extension] 10-20 | [10.3.4 Write Enable Signal (WRZn) Cycle Extension]

To enable this feature, set the SMCWETH bit of the SMCMD register to 1.

Systemn clock
(HELK)

GCS8Zn _\

BUSCLK

if EN‘[IMD.SMCW‘ETHI _\_/

bit=0 \ Iﬂ
WRZn
iffSMCMD SMCWETH inactive
bit =1 \ penod of keep
WRZn (keap)
Figure 10.4 Write Enable Signal ration <R>

|Remark: n=0to 3
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No.81 10.3.5 Controlling the Data Read Timing

Register symbol corrected.

Remark added and corrected.

Vv9.00 V10.00

Page Description Page Description

10-20 | [10.3.5 Controlling the Data Read Timing] 10-21 | [10.3.5 Controlling the Data Read Timing]

Remark: Whenjasynchronous S_RAM access is being performed)read data is always fetched at the
bf the system clock. System clock m
(HCLK)
C5Zn \

System clock Y
(HCLK) BUSCLK | | | 1 1 | |
if SMCMD. SMCRDLTH 3_._‘
CSZn \ : bit=0 £
_Dﬂla.f_‘ﬂ'ﬂ.ﬂ_' ]
BUSCLK L if SMCMD. SMCRDLTH ,'_e\
| u |_| |_‘| Ll [—I L bit = 1 g
if SMC352MD. SMCRDLTH e_ S o =i W1 —
bit=0 3
DATAWAITZ e
b Figure 10.5 Read Data Timing Control <R=> l
if SMC352MD.SMCRDLTH S \
bit=1 \_E}J’
DATAWAITZ
Remarkslt n=0to3

2. Whenjoperation is in asynchronous access mode,read data is always fetched at the

falling edgejof the system clock.<R>
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No.82 10.3.6 Wait Signals Control

Notations of the pins unified.
Remark added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

Vv9.00

V10.00

Page

Description

Page

Description

10-21

[10.3.6 Wait Signals Control]

The synchronous burst access memory controller can use up to four external wait input pins
(WAITZn) for CS areas. The WAITZSEL register is used to specify which external wait input pin is to
be assigned to which CS area. It is also possible to assign one WAITZ pin to all four CS areas.

(1) Connection example 1
Four external devices are connected. The WAIT signals are connected by using WAITZ via wired OR
logic.

R-IN32M3
External Device 0
Cszo > CS2
WAITZ (& 'y WAITZ
External Device 1
CSs21 P C5Z
i WAITZ
External Device 2
C5Z2 | CSZ
Fy WAITZ
External Device 3
C5Z3 P csZ
WAITZ

10-22

[10.3.6 Wait Signals Control]

The synchronous burst access memory controller can use up to four external wait input pins (WAITZ,
WAITZ1 to WAITZ3) for chip select areas. The WAITZSEL register is used to specify which external
wait input pin is to be assigned to which chip select area. It is also possible to assign one wait pin to
all four chip select areas.

For how to connect an R-IN32M3, the external devices, and external memory interface pins, refer to
the R-IN32M3 Series User’ s Manual: Board Design.

(1) Connection example 1
Four external devices are connected. The wait signals are connected by using WAITZ via wired OR
logic.

R-IN32M3
External Device 0
CSZ0 P CS2Z
WAITZ | r'y WAITZ
External Device 1
TSI | CSZ
£ WAITZ
Extarnal Device 2
CsZ2 #| CSZ
'y WAITZ
External Device 3
CSZ3 » Csz
WAITZ

Remark: The settings of the wait signals selection register are as follows.
WAITZSEL.WSELO[3:0] = 1111B
WAITZSEL.WSEL1[3:0] = 0000B
WAITZSEL.WSEL2[3:0] = 0000B
WAITZSEL.WSEL3[3:0] = 0000B
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No0.83 10.3.6 Wait Signals Control

Notations of the pins unified.
Remark added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

Vv9.00

V10.00

Page

Description

Page

Description

10-22

[10.3.6 Wait Signals Control]

(2) Connection example 2
Four external devices are connected. The WAIT signals are connected individually.

10-23

R-IN32M3
External Device 0
CSZ0 » CSZ
WAITZ (it WAITZ
External Device 1
csZi » CSZ
WAITZ1 | WaITZ
External Device 2
C5Z2 | C5Z
WAITZZ [ WAITZ
External Device 3
cszZ3 » CSZ
WAITZ3 (4 WAITZ

[10.3.6 Wait Signals Control]

(2) Connection example 2

Four external devices are connected. The wait signals are connected individually.

R-IN32M3
Extemal Device 0
CRZD ™ C52
WAITZ WAITZ
Extermnial Dpvice 1
(=T34 | G52
WAITZY |4 WAITZ
Exlernial Device 2
C522 # C52
WAITZZ |4 WAITZ
Extemal Device 3
Cs73 ™ C52
WAITZD | WaITZ

Remark: The settings of the walt signals selection reglster are as follows.
WAITZSEL.WSELO[3:0] = 0001E
WAITZSEL.WSEL1[3:0] = 0D10B
WAITZSEL.WSEL2[3:0] = 0100B
WAITZSEL.WSEL3[3:0] = 10008
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No.84 10.3.6 Wait Signals Control

Notations of the pins unified.
Remark added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

Vv9.00

V10.00

Page

Description

Page

Description

10-23

[10.3.6 Wait Signals Control]

(3) Connection example 3

Three external devices are connected. The WAIT signals are connected individually. CSZ2 is not
used. Assignment of the WAIT pins is changed.

Remark: The WAITZSEL register can be used to select which interrupt corresponds to which chip

select signal.
R-IN32M3
External Device 0
CSZ0 » sz
WAITZ | WAITZ
External Device 1
CSZ1 > OS2
WAITZS [« WAITZ
External Device 3
CSZ3 »| csz
WAITZZ | WAITZ

10-24

[10.3.6 Wait Signals Control]

(3) Connection example 3

Three external devices are connected. The wait signals are connected individually. CSZ2 is not used.
Assignment of the wait pins is changed.

R-IN32M3
External Device 0
CSZ0 » CS2
WAITZ | WAITZ
External Device 1
C5Z1 | CSE
WAITZ3 |« WAITZ
External Device 3
csz3 ¥ csz
WAITZ2 % WAITZ

Remarks 1. The jwait signals selection register {WAITZSE_L}]can be used to select which interrupt
corresponds to which chip select signal.

2. The settings of the wait signals selection register are as follows.
WAITZSEL.WSELO[3:0] = 0001B
WAITZSEL.WSEL1[3:0] = 1000B
WAITZSEL.WSEL2[3:0] = 0000B
WAITZSEL.WSEL3[3:0] = 0100B
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No.85 10.3.8 Switching External Memory Area Mapping
Notations of the pins unified.

Description in caution 4 modified.

TN-RIN-A017A/E

Date: Mar. 24, 2017

be changed by using the SMADSELO to SMADSELS3 registers.

Cautions 1. The total size of all the areas is 256 MB.
2. The specifiable address space is from 1000 0000H to 1FFF FFFFH.

areas do not overlap.

For the synchronous burst access memory controller, the address map and size of the CS areas can

3. The reas must not overlap. Specify base addresses and sizes such that the

up. Store programs in another area before running them.

4. Access to the memory controller area is prohibited while these registers are being set

V9.00 V10.00
Page Description Page Description
10-25 | [10.3.8 Switching External Memory Area Mapping] 10-26 | [10.3.8 Switching External Memory Area Mapping]

For the synchronous burst access memory controller, the address map and size of the chip select
areas can be changed by using the SMADSELO to SMADSEL3 registers.

Cautions 1.
28
3.

The total size of all the hip select]areas is 256 MB.
The specifiable address space is from 1000 0000H to 1FFF FFFFH.

Thechip selectlareas must not overlap. Specify base addresses and sizes such that the
chip select|areas do not overlap.

. When setting the registers, only do so while the external memory area (1000 0000H to

1FFF FFFFH) is not accessed. Store proarams in another area before runnina them.
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No.86 10.4 Memory Access Timing Example

Figure 10.23 added to the table.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00

V10.00

Page

Description

Page

Description

10-26

[10.4 Memory Access Timing Example]

Table 10.2  Memory Access Timing Examples

Figure Memory Type Access Conditions Page
Figure 10.4 Asynchronous SRAM | Read access, separate bus mode, ADVZ enabled 10-27
Figure 10.5 Asynchronous SRAM | Read access, separate bus mode, ADVZ disabled 10-28
Figure 10.6 Page ROM Read access, separate bus mode, ADVZ enabled 10-29
Figure 10.7 Asynchronous SRAM | Read access, multiplexed bus mode, ADVZ enabled 10-30
Figure 10.8 Asynchronous SRAM | Write access, separate bus mode, ADVZ disabled 10-31
Figure 10.9 Asynchronous SRAM | Write access, separate bus mode, ADVZ enabled 10-32
Figure 10.10 Asynchronous SRAM | Write access, multiplexed bus mode, ADVZ enabled, WE_TIME = 0| 10-33
Figure 10.11 Asynchronous SRAM | Write access, multiplexed bus mode, ADVZ enabled, WE_TIME = 1| 10-34
Figure 10.12 Synchronous SRAM Read access, separate bus mode, ADVZ enabled 10-35
Figure 10.13 Synchronous SRAM Read access, multiplexed bus mode, ADVZ enabled 10-36
Figure 10.14 Synchronous SRAM 4-data burst read access, multiplexed bus mode, ADVZ enabled 10-37
Figure 10.15 Synchronous SRAM Write access, separate bus mode, ADVZ enabled 10-38
Figure 10.16 Synchronous SRAM 8-data burst write access, separate bus mode, ADVZ enabled 10-39
Figure 10.17 Synchronous SRAM Write access, mulliplexed bus mode, ADVZ enabled 10-40
Figure 10.18 Synchronous SRAM 4-data burst write access, multiplexed bus mode, ADVZ enabled 10-41
Figure 10.18 Synchronous SRAM External wait timing 10-42

12-27

[10.4 Memory Access Timing Example]

Table 10.2  Memory Access Timing Examples

Figure Memory Type Access Conditions Page
Figure 10.7 | Asynchronous SRAM | Read access, separate bus mode, ADVZ enabled 10-28
Figure 10.8 Asynchronous SRAM | Read access, separate bus mode, ADVZ disabled 10-29
Figure 10.9 Page ROM Read access, separate bus mode, ADVZ enabled 10-30
Figure 10.10 | Asynchronous SRAM | Read access, multiplexed bus mode, ADVZ enabled 10-31
Figure 10.11 | Asynchronous SRAM | Write access, separate bus mode, ADVZ disabled 10-32
Figure 10.12 | Asynchronous SRAM | Write access, separate bus mode, ADVZ enabled 10-33
Figure 10.13 | Asynchronous SRAM | Write access, multiplexed bus mode, ADVZ enabled, WE_TIME =0 | 10-34
Figure 10.14 | Asynchronous SRAM | Write access, multiplexed bus mode, ADVZ enabled, WE_TIME = 1 10-35
Figure 10.15 | Synchronous SRAM Read access, separate bus mode, ADVZ enabled 10-36
Figure 10.16 | Synchronous SRAM Read access, multiplexed bus mode, ADVZ enabled 10-37
Figure 10.17 | Synchronous SRAM 4-data burst read access, multiplexed bus mode, ADVZ enabled 10-38
Figure 10.18 | Synchronous SRAM Write access, separate bus mode, ADVZ enabled 10-39
Figure 10.19 | Synchronous SRAM | 8-data burst write access, separate bus mode, ADVZ enabled 10-40
Figure 10.20 | Synchronous SRAM Write access, multiplexed bus mode, ADVZ enabled 10-41
Figure 10.21 | Synchronous SRAM 4-data burst write access, multiplexed bus mode, ADVZ enabled 10-42
Figure 10.22 | Synchronous SRAM Read, external wait timing 10-43
Figure Synchronous SRAM Write, external wait timing 10-44
10.23<R>
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No.87 10.4.1 Asynchronous Access Timing
Supplementary explanation and remark added to figures 10.7.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00

V10.00

Page Description

Page

Description

10-27 | [10.4.1 Asynchronous Access Timing]

10-28

clack

frequlenr:;rj:ilvided _[ —“_ J_M]_J—]_

BUSCLK

IRCE2 {TR=1 |
- — -

CS5Zn

Lza]  —

ADVZ

BENZ3I-BENZD

WRSTBZ

Raad
D31-00 DATA

CEDE=1
-

RDZ ; if

Figure 10.4 Asynchronous SRAM, Separate Bus Mode, Read Access, ADVZ Enabled

T_RC3 to T_RCO = 0010B (2 cycles), T_TR2 to T_TRO = 010B (I cycle),
T_CEOE2 to T_CEOE0 = 0018 (1 cycle)

[10.4.1 Asynchronous Access Timing]

Internal
frequency-divided | | | | | | | |

bus clock

BUSCLK

tRC=2 ETR=1

- -
|cszs{:szal _\ / \
| mazz-mat| _( Adrass }

ADVZ A\ !
BENZZ-BENZD A\ /

WRSTBZ
Latched at the faling edge of the intemal frequency-tivided bus dock

Read | regandiass of the salling of SMCMD.SMCROLTH
MD31-MD0| ———{ oo E

ICECE=1
e

RDZ A /

Figure 10.7 Asynchronous SRAM, Separate Bus Mode, Read Access, ADVZ Enabled

Remark: ADMUXMODE pin = Low level (separate bus mode)

SETCYCLES.T_TR[2:0] = 001B (1 cycle)

T_CEOE[2:0] = 001B (1 cycle)

T_RC[3:0] = 0010B (2 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BENZ0 to BENZ3 pins used as byte enable)

ADV = 1B (ADVZ enabled)

RD_BL = 000B (single access)

RD_SYNC = 0B (asynchronous access)

MW[1:0] = 10B (bus width: 32 bits)
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No0.88 10.4.1 Asynchronous Access Timing
Supplementary explanation and remark added to figures 10.8.
V9.00 V10.00
Page Description Page Description
10-28 | [10.4.1 Asynchronous Access Timing] 12-29 | [10.4.1 Asynchronous Access Timing]

Intermal

frequency-divided

BUSCLK

A

1RC=6

ITR=2

[ porai | —

ADVZ

BENZ3-BENZD

WRSTBZ

{ Read DATA

_ WCEOE=2 _
= 1=

Y

RDZ

T CEOE2 to T _CEOQEO = 002B (2 eycles)

T_RC3 to T_RCO =0110B (6 cycles), T_TR2 to T_TRO = 010B (2 cycles),

Figure 10.5 Asynchronous SRAM, Separate Bus Mode, Read Access, ADVZ Disabled

Intarnal

fregquency-divided I |

bus clock

BUSCLK

RC=6 TR=2

ol m
| ma27-ma1 | —{ rcdress }7

ADVZ
BEMZ3-BENZD \ ! Y
WRSTBZ Latchad 8t fhe faling edga of the inemal

frequancy-divided bus cock regardiess af

the satting of SMCMD.SMCRDLTH
14 — Feaad DATA,
MD31-MDO —':

CEDE=2

e O

Figure 10.8 Asynchronous SRAM, Separate Bus Mode, Read Access, ADVZ Disabled

Remark: ADMUXMODE pin = Low level (separate bus mode)

SETCYCLES.T_TR[2:0] = 010B (2 cycles)

T_CEOE[2:0] = 010B (2 cycles)

T_RC[3:0] =0110B (6 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BENZ0 to BENZ3 pins used as byte enable)

ADV = 0B (ADVZ disabled)

RD_EL = 000B (single access)

RD_SYNC = 0B (asynchronous access)

MWI[1:0] = 10B (bus width: 32 bits)
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No0.89 10.4.1 Asynchronous Access Timing
Supplementary explanation and remark added to figures 10.9.

- - -t -

-
=

[
[ 22781 | —{ Addresso Address1 Addrazs2 Address3
ADVZ \ /
BENZ3-BENZD }\ /

WRSTBZ

_.—( Read DATAD | ) Read DATA1 | ) Read DATA2 | ) Read DATA3

| icE0E=2
e —

RDZ i \

Figure 10.6 Asynchronous Page ROM, Separate Bus Mode, Read Access, ADVZ Enabled

T RC3 to T_RCO = 0100B (4 eyeles), T TR2 to T_TRO = 001B (I cycle),
T CEOE2 to T_CEOEO = 010B (2 cycles), T PC2 to T_PCO = 010B (2 cycles)

V9.00 V10.00
Page Description Page Description
10-29 | [10.4.1 Asynchronous Access Timing] 10-30 | [10.4.1 Asynchronous Access Timing]
Is stam clock I — Intarnal
yi:-mLK] | |: | | 1k | | o | | 1" | { J— fraquanc;'l;dsl\éllm |
BUSCLK ! BUSCLK
tRC=4 g tPCE2 L tRPCE2 i tRCs2 1TR=1 RE=4 Po=g wo=2 Poag 1TR=1

ICSZB-CSZU I_\ /—\
[Cwarn | (o T R G X

oz ) N\
BEMZ3-BEMZO0 _\ /—\

WRSTEZ Laiched at the faling edge of the intemal requency-diided bus cock regar kess
ol the selting of SMCMD SMCRCLTH
oy

-
MD31-M00 _.—‘( Fiaad DATAD Vx Resd DATAT X Pt DATAZ X P DATAT }_.—
s & & &
& & & =

RCEOE=Z

Figure 10.9 Asynchronous Page ROM, Separate Bus Mode, Read Access, ADVZ Enabled

Remark: ADMUXMODE pin = Low level (separate bus mode)
SETCYCLES.T_TR[2:0] = 001B (1 cycle)
T_PC[2:0] = 010B (2 cycles)
T_CEOE[2:0] = 010B (2 cycles)
T_RC[3:0] = 0100B (4 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)
BLS_TIME = 0B (BENZ0 to BENZ3 pins used as byte enable)
ADV = 1B (ADVZ enabled)
RD_BL = 001B (up to 4 data blocks)
RD_SYNC = 0B (asynchronous access)
MWI1:0]1 = 10B (bus width: 32 bits)
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TN-RIN-A017A/E Date: Mar. 24, 2017

No0.90 10.4.1 Asynchronous Access Timing

Supplementary explanation and remark added to figures 10.10.

V9.00

V10.00

Page

Description

Page

Description

10-30

[10.4.1 Asynchronous Access Timing]

10-31

Pr=] rrr

BUSCLK

S S WS Sy

HRC=6 {TR=2

A

P o

— (=

ADVZ

BENZI-BENZO

—
/"

WRSTBZ

| D31-D0 | ——{ Addresss (output) l——— Read DATA(input) }

CEOE=3]

RDZ

\ /

Figure 10.7 Asynchronous SRAM, Multiplexed Bus Mode, Read Access, ADVZ Enabled

T CEOE2 10T _CEOE0 = 0118 (3 cycles)

T_RC3 to T_RCO=0110B (6 cyeles), T_TR2 to T_TRO = 010B (2 cycles),

[10.4.1 Asynchronous Access Timing]

Intemal
reweneyavses | [ ][] [ LT LT LT LT LT LT L
bus clock

BUSCLK

ERC=6 TR=2

| CSZS—CSZﬂl \ / Y
| MAZT-MAT | ——{  Address

H
ADVZ \ / \ /
BEMZI-BENZO _\ /—\_

I asynehronous read access, he addness valid pericd is 2 eyeles of Ihe
WRSTBZ | mierml fraquency-divkded bus clock I
o
| N | _{ — A T !
MD31-MDO Address joutput} 5 DATA (input) Latched at the falling adge of tha intamal

frequency-divided bus clock regardiess of
ICEOE=2 iha setling of SMCMD. SMERELTH

RDZ \ |

Figure 10.10 Asynchronous SRAM, Multiplexed Bus Mode, Read Access, ADVZ Enabled

Remark: ADMUXMODE pin = High level (multiplexed bus mode)

SETCYCLES.T_TR[2:0] = 010B (2 cycles)

T_CEOE[2:0] = 011B (3 cycles)

T_RC[3:0] =0110B (6 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BEMZ0 to BENZ3 pins used as byte enable)

ADV = 1B (ADVZ enabled)

RD_EL = 000B (single access)

RD_SYNC = 0B (asynchronous access)

MW[1:0] = 10B (bus width: 32 bits)
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No.91 10.4.1 Asynchronous Access Timing
Supplementary explanation and remark added to figures 10.11.

V9.00 V10.00

Page Description Page Description

10-31 | [10.4.1 Asynchronous Access Timing] 10-32 | [10.4.1 Asynchronous Access Timing]

Intermal Internal
frequency-divided frequency-divided | | | | | | | |

lock bBius clock

\_‘

BUSCLK BUSCLK

— e —"
= e
—{  Address [ maz7-wad _{ ackdross }

i
Y
A=
A

ADVZ ADVE
—_
BENZ3-BENZD BENZ3-BENZD A I
Jclk__ EVPi 1k twp=1
- | Lol | - B e L

WRSTBEZ WRSTEZ 3 f
D31-00 —{  Write| DATA -
3100 s —{ o)

RDZ
RDZ

Figure 10.8 Asynchronous SRAM, Separate Bus Mode, Write Access, ADVZ Disabled Figure 10.11 Asynchronous SRAM, Separate Bus Mode, Write Access, ADVZ Disabled

T_WC3 to T_WC0 =0110B (2 cycles), T_TR2 to T_TR0=010B (1 cycle),

T WP2ta T _WPO=001B (1 cycle) Remark: ADMUXMODE pin = Low level (separate bus mode)

SETCYCLES.T_TR[2:0] = 001B (1 cycle)

T_WP[2:0] = 001B (1 cycle)

T_WC[3:0] = 0010B (2 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BENZ0 to BENZ3 pins used as byte enable)

ADV = 0B [ADVZ disabled)

WR_BL = 000B (single access)

WR_SYNC = 0B (asynchronous access)

MWI[1:0] = 10B (bus width: 32 bits)
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No0.92 10.4.1 Asynchronous Access Timing
Supplementary explanation and remark added to figures 10.12.

V9.00 V10.00
Page Description Page Description
10-32 | [10.4.1 Asynchronous Access Timing] 10-33 | [10.4.1 Asynchronous Access Timing]
Intemal
|S¥Tfa_§?ck| [_ | | | | II | | | | | | frequency-divided | | | | | | |
- bus clock
BUSCLK : BUSCLK
P we=s _ i UR=2 - TRz
Son / \ [cszacszo] — \ /A
—|__ Address 5 — 2 —

ADVZ !If \ ADVZ \ f \
BENZ3-BENZO 1Y | | ] \ BEMZ3-BENZO \ / \

Tolk | WP
-

v

1clk We=1
R e B
WRSTBZ ! : \_

WRSTBZ \ / \_
—-( Write DATA I MDM_MWI ——{  Wita DATA

—

RDZ

RDZ

Fi 10.9 Asynch SRAM, S te Bus Mode, Write A , ADVZ Enabled
gure synehronaus Sparaia Bus Made, Vs Access navie Figure 10.12 Asynchronous SRAM, Separate Bus Mode, Write Access, ADVZ Enabled

T_WC3 to T_WCD =0110B (6 eycles), T_TR2 to T_TR0O=010B (2 cycles),

T WP2to T_WPO=001B (1 cycle) Remark: ADMUXMODE pin = Low level (separate bus mode)
SETCYCLES.T_TR[2:0] = 010B (2 cycles)

T_WP[2:0] = 001B (1 cycle)

T_WCI[3:0] = 0110B (6 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BENZ0 to BENZ3 pins used as byte enable)

ADV = 1B (ADVZ enabled)

WR_BL = 000B (single access)

WR_SYNC = 0B (asynchronous access)

MW[1:0] = 10B (bus width: 32 bits)
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No0.93 10.4.1 Asynchronous Access Timing

Supplementary explanation and remark added to figures 10.13.

TN-RIN-A017A/E

Date: Mar. 24, 2017

— -
i

es8s

[+
ENE
|
d

A2T-A i ) —
- -
ADVZ - i \
BEMNZ3-BENZO i \

_WE_TIME=0_ | twib=2
- H L L

WRSTBZ . i i

JD31-D0 |  ——{ Address output (X Write DATA

RDZ E E ] g E

T_WC3 to T_WCD = 0110B (6 eycles), T_TR2 to T_TRO = 010B (2 cyeles),
T_WP2to T_WP0 =001B (1 cycle), WE_TIME =0

Figure 10.10 Asynchronous SRAM, Multiplexed Bus Mode, Write Access, ADVZ Enabled, WE_TIME =0

V9.00 V10.00

Page Description Page Description

10-33 | [10.4.1 Asynchronous Access Timing] 10-34 | [10.4.1 Asynchronous Access Timing]
Internal

|SY?£TS‘LE?G'(| [_ || i || | | | | | frequencg-cli\rildaljc | | | | | | | |
LIS ClOC:
BUSCLK BUSCLK
‘ WC=6 — ' 1TR=2 BAC=6 HTR=2

[csza-cszo) N\ / \
I MA2?-MMI _< Acdrass

ADVZ \ ! !
BENZ3-BENZOD Y i \
cycies whan
|}
!

Azzaned aler two
WE_TIME = 0 | WP=2

WRSTBZ Y |
|MDS1-MDD | —( Address X Vil DATA

i slyrchranaus wite acoass, lhe adess

vl pariod is 2 cychs of e inbemal
Ireguancy-dwided bus clock

RDZ

Figure 10.13 Asynchronous SRAM, Multiplexed Bus Mode, Write Access, ADVZ Enabled, WE_TIME =0

Remark: ADMUXMODE pin = High level (multiplexed bus mode)
SETCYCLES.WE_TIME = 0B (2 cycles after the CSZ0 to CSZ3 signal is asserted)
T_TR[2:0] = 010B (2 cycles)
T_WP[2:0] = 010B (2 cycles)
T_WC[3:0] = 0110B (6 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)
BLS_TIME = 0B (BENZ0 to BENZ3 pins used as byte enable)
ADV = 1B (ADVZ enabled)
WR_BEL = 000B (single access)
WR_SYNC = 0B (asynchronous access)
MW([1:0] = 10B (bus width: 32 bits)
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No.94 10.4.1 Asynchronous Access Timing

Supplementary explanation and remark added to figures 10.14.

TN-RIN-A017A/E

Date: Mar. 24, 2017

Figure 10.11 Asynchronous SRAM, Multiplexed Bus Mode, Write Access, ADVZ Enabled, WE_TIME =1

T WCito T WCO=0110B (6 cycles), T_ TR2to T_TRO = 010B (2 cycles),

T_WP2 10 T_WP0O =0101B (2 cycles), WE_TIME = |

V9.00 V10.00
Page Description Page Description
10-34 | [10.4.1 Asynchronous Access Timing] 10-35 | [10.4.1 Asynchronous Access Timing]
Internal
lock
A gpigigigigigtivigigiy e pligigigigigigigigigl
: : H bus clock
BUSCLK : BUSCLK
» WC=6 i TRz weoss Th=2
- -t =
C5Zn | CSZB-CSZD' 4 | 4
A2T-A1 —(_ Address ) — | MAQ?.Mml —{ s —
Lok | :
ADVZ N\ ADVZ \ / \
BENZ3-BENZD BENZZ-BENZD Y / \
WE TIME=1 | twP=2
= >l wip=2
WRSTBZ WRSTBZ b |Aassﬂ::::|15§§sgﬁn;s1in='e‘sst3 | /
—————————
! i JAY
D31-D0 ——{_Address output X _Write DATA ) |MD31 "“"D”l [ parem X v oar )
| | | | | | 17 Ay nchroNGUS wite Aconss, e addrss
1 vald period is 2 cycles of the intemal
T frequency-dhided bus dock
RDZ 5 RDZ

Figure 10.14 Asynchronous SRAM, Multiplexed Bus Mode, Write Access, ADVZ Enabled, WE_TIME =1

Remark: ADMUXMODE pin = High level (multiplexed bus mode)
SETCYCLES.WE_TIME = 1B (WRSTBZ is asserted at the same time as the CSZ0 to CSZ3
signal)

T_TR[2:0] =010B (2 cycles)

T_WP[2:0] = 010B (2 cycles)

T_WC[3:0] = 0110B (6 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BENZ0 to BENZ3 pins used as byte enable)

ADV = 1B (ADVZ enabled)

RD_BL = 000B (single access)

RD_SYNC = 0B (asynchronous access)

MWI1:0] = 10B (bus width: 32 bits)
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No0.95 10.4.2 Synchronous Access Timing
Supplementary explanation and remark added to figures 10.15.

V9.00

V10.00

Page Description

Page

Description

10-35 | [10.4.2 Synchronous Access Timing]

10-36

System clock
(HCLK)

BUSCLK

ég

IRC=6 ool {TR=2 !
=

[cszn ] )\
—{

AZT-A1

ADVZ _\_/
—\

BENZ3-BENZO I '
WRSTBZ i [vihen StcrOTH=D ! When SMCROTH=1 |
| g —

{CEOE=2 !

RDZ

J

/

Figure 10.12 Synchronous SRAM, Separate Bus Mode, Read Access, ADVZ Enabled

T _RC3 to T_RCO=0110B (6 cycles), T_TR2 10 T_TRO = 010B (2 eyeles).
T CEOE2 to T_CEOED = 0108 (2 cyeles)

[10.4.2 Synchronous Access Timing]

Internal
fraquency-divided | | | |

bus clock

BUSCLK | | |

IRC=8 TR=2

I MA??—MAII — e —
ADVZ _\_/ \ /
BENZ3-BENZO _\ /—\_

WRSTBZ
€0

ICECE=E When SMCMOLSMGROLUTH = 0, data is read at the rising edge of BUSGLE (O,
Wi SMCHMD SMERDLUTH = 1, dals is read at the tiling adge of BUSCLK (O]

RDZ —\ /

Figure 10.15 Synchronous SRAM, Separate Bus Mode, Read Access, ADVZ Enabled

Remark: ADMUXMODE pin = Low level (separate bus mode)

SETCYCLES.T_TR[2:0] = 010B (2 cycles)

T_CEOE[2:0] = 010B (2 cycles)

T_RC[3:0] = 0110B (6 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BEMZ0 to BENZ3 pins used as byte enable)

ADV = 1B (ADVZ enabled)

RD_BL = 000B (single access)

RD_SYNC = 1B (synchronous access)

MW[1:0] = 10B (bus width:32 bits)
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TN-RIN-A017A/E

No0.96 10.4.2 Synchronous Access Timing

Supplementary explanation and remark added to figures 10.16.

Date: Mar. 24, 2017

V9.00

V10.00

Page

Description

Page

Description

10-36

[10.4.2 Synchronous Access Timing]

BENZ3-BENZO

WRETBZ

System clock
(HCLK)
BUSCLK | l | | | | | | | i | |
- {RC=5 | o {TR=3 _
= — free} >
CSZn | f !
IAZ?-AI I — Address E E}_
- | i
ADVZ 1 ek _/ i‘ —

I 031-00 I

RDZ

ICEQE=3

Read DATA (input)

A

Figure 10.13 Synchronous SRAM, Multiplexed Bus Mode, Read Access, ADVZ Enabled

T RC3to T RCO=0101B (5 cyeles), T TR2to T TRO=011B {3 cycles), T CEOE2 to T_CEOED = 011B (3 cycles)

10-37

[10.4.2 Synchronous Access Timing]

Intermal
frequency-divided

bus clock

BUSCLK

5 o o I o A S A S O e B
B S o

A\ / \

MAZT-MAT | —{  address

ADVZ
BEMZ3-BENZO
WRSTBZ

RDZ

Iln synchroncus read access, the address valid period & 1 cycle of BLUSCLE, I

e Fead DATX finpat)

HCEOE=1 Wihen SMCMD,SMCRDLTH = 0, data s read a1 e risng edge of BUSCLK (O] l

Wiher SMCMDLSMCROLTH = 1, data is read o1 the faling edge of BUSTLE (T}

Figure 10.16 Synchronous SRAM, Multiplexed Bus Mode, Read Access, ADVZ Enabled

Remark: ADMUXMODE pin = High level (multiplexed bus mode)
SETCYCLES.T_TR[2:0] = 011B (3 cycles)

T_CEOE[2:0] =011B (3 cycles)
T_RC[3:0] = 0101B (5 cycles)

SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BEMNZ0 to BENZ3 pins used as byte enable)
ADV = 1B (ADVZ enabled)

RD_BL = 000B (single access)

RD_SYNC = 1B (synchronous access)

MWI[1:0] = 10B (bus width: 32 bits)
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N0.97 10.4.2 Synchronous Access Timing
Supplementary explanation and remark added to figures 10.17.

V9.00 V10.00

Page Description Page Description

10-37 | [10.4.2 Synchronous Access Timing] 10-38 | [10.4.2 Synchronous Access Timing]

Internal

fraquency-divided | | | | | |
bus clock
BUSCLK | | | | |

IRCe3 | i iTR=2 i FC=1 {TR=2

o e
|cszscszn| _\_ / \

System clock
[HELK)

BUSCLK

LML
I

:

CSZn _\

{CEQE=2
-

RDZ I \ I | mm1-mon|

-
AZT-A1 —{  Address }(
I I : | MAZT-MAT | —{ Asdrens \
ADVZ ‘ ||r ’0'
1 i ﬁ: ADVZ \ / \
BENZ3-BENZO i
WRSTBZ i BENZ3-BEMZO \ ! \
=] — ) G G5 XD é
e — — EEEEEE WRESTBZ Iln synchronsus ad scoass, e asdress vaid pedod is 1 cvck of EUSCLK.I

WEOE=2 it SKCMD, SMCROLTH = 0, dats is raad & e rising adgs of BUSCLK (O}

Wihen SRACMD. SMCRDLTH = 1, data is reac at e falling edge of BUSCLEK (O).
Figure 10.14 Synchronous SRAM, Multiplexed Bus Mode, Burst Read Access (4-Beat), ADVZ Enabled RDZ "\ /
T_RC3to T_RCO = 00118 (3 eycles), T_TRZ to T_TRO = 010B (1 cycle), Figure 10.17 Synchronous SRAM, Multiplexed Bus Mode, Burst Read Access (4-Beat), ADVZ Enabled

T_CEOQE2 to T_CEQEQ = 010B (2 cycles)

Remark: ADMUXMODE pin = High level (multiplexed bus mode)

SETCYCLES.T_TR[2:0] = 010B (2 cycles)

T_CEOE[2:0] = 010B (2 cycles)

T_RC[3:0] = 0011B (3 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BENZ0 to BENZ3 pins used as byte enable)

ADV = 1B (ADVZ enabled)

RD_BL = 001E (Up to 4 data blocks)

RD_SYNC = 1B (synchronous access)

MWI[1:0] = 10B (bus width: 32 bits)

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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N0.98 10.4.2 Synchronous Access Timing
Supplementary explanation and remark added to figures 10.18.

V9.00 V10.00

Page Description Page Description

10-38 | [10.4.2 Synchronous Access Timing] 10-39 | [10.4.2 Synchronous Access Timing]

Internal

fraquency-divided | | | | | |
bus clock

BUSCLK

System clock
(HCLK)
BUSCLK | | | | | | | | |
WC=E TR=2

- tWC=6 o 1TR=2 : | CS23-C82Z0 | \ /—\—
\ W
| MAZT-MAT | —{ aoress

 —
ADVZ _\_/ \ /

i

Y

A2T-A1 Address

1clk
-

ADVE \ f

| BEMZ3-BEMZOD \ ! \
BENZ3-BEMZO \
Ne—— Wp=1
tWP=1 WRSTBZ - -
WRSTBZ Y !
ntl e QT —
CELRSL — (" Write DATA {
ROZ ROZ

Figure 10.15 Synchronous SRAM, Separate Bus Mode, Write Access, ADVZ Enabled Figure 10.18 Synchronous SRAM, Separate Bus Mode, Write Access, ADVZ Enabled

T WC3to T_WCD=0110B (6 cycles), T_TR2 to T_TRO=010B (1 eyele),

) Remark: ADMUXMODE pin = Low level (separate bus mode)
T WP2to T_WP0O=001B (1 cycle)

SETCYCLES.T_TR[2:0] = 010B (2 cycles)

T_WP[2:0] = 001B (1 cycle)

T_WC[3:0] = 0110B (6 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BENZO0 to BENZ3 pins used as byte enable)

ADV = 1B (ADVZ enabled)

WR_BL = 000B (single access)

WR_SYNC = 1B (synchronous access)

MW][1:0] = 10B (bus width: 32 bits)

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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N0.99 10.4.2 Synchronous Access Timing
Supplementary explanation and remark added to figures 10.19.

V9.00

V10.00

Page Description

Page

Description

10-39 | [10.4.2 Synchronous Access Timing]

Sysiem clock
[HCLK)
BUSCLK | | I | | | I | | | |
HWC=2 i 1TR=1
- »- .
I CEZn I /
|A2?-m I — Address
ADVE 1
BEMZI-BENZOD i /
wP=2 | |
WRSTBZ o = + —
I D31-D0 I ——{ woaTan me‘m X wnaazly woura wm—memrnn —
RDZ

Figure 10.16 Synchronous SRAM, Separate Bus Mode, Burst Write Access (8-Beat), ADVZ Enabled

T_WC3 to T_WCO=0110B (6 cycles), T_TR2 to T_TRO=010B (1 cyeles),
T WP2to T_WP0 = 001B (1 eycle)

10-40

[10.4.2 Synchronous Access Timing]

Internal

fraquency-divided | | | | | |
biis clock
BUSCLK | I | | I | I |

fhiC=3 TR=1
Icszs-cszu I \

7\
|MA2?-MM |_( Ak W
ADYZ _\_/ \ /
/N
\/

BEMNZ3-BENZD Y

WRSTBZ

| MD31-MDD |

RDZ

Figure 10.19 Synchronous SRAM, Separate Bus Mode, Burst Write Access (8-Beat), ADVZ Enabled

Remark: ADMUXMODE pin = Low level (separate bus mode)

SETCYCLES.T_TR[2:0] = 001B (1 cycle)

T_WP[2:0] = 010B (2 cycles)

T_WC[3:0] = 0011B (3 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BENZ0 to BENZ3 pins used as byte enable)

ADV = 1B (ADVZ enabled)

WR_BL = 010B (Up to 8 data blocks)

WR_SYNC = 1B (synchronous access)

MWT[1:0] = 10B (bus width: 32 bits)
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No.100 10.4.2 Synchronous Access Timing
Supplementary explanation and remark added to figures 10.20.

V9.00 V10.00

Page Description Page Description

10-40 | [10.4.2 Synchronous Access Timing] 10-41 | [10.4.2 Synchronous Access Timing]

Intarnal

fraquency-divided | | | |
BUSCLK | |

IWC=5 {TR=3

System clock
(HCLK)
BUSCLK | | | | | | | |

o

-

< tWC=5 {TR=3 _\
=] — — .
|MA2?-MM| Aeldress
— (i 1

1clk
. ADVZ A ! \ /
WRSTBZ . -

ADVZ \ ,‘
MD31-MD0O Eln synchranous write access, the address valid period is 2 cydes of BUSCLE, I

Y
A
Y

BENZ3-BENZO \

WRSTBZ -t .

I JL I

I D31-D0 I ——{ adoress Writa DATA )—{—
—{ Address X Write DATA
RDZ
ROZ
Figure 10.17 Synchronous SRAM, Multiplexed Bus Mode, Write Access, ADVZ Enabled Figure 10.20 Synchronous SRAM, Multiplexed Bus Mode, Write Access, ADVZ Enabled
T _WC3 to T_WCD=0101B (5 cycles), T TR2 to T_TRO=011B (3 cycles), Remark: ADMUXMODE pin = High level (multiplexed bus mode)
T WP2 10 T WP0O = 0108 (2 cycles) SETCYCLES.T_TR[2:0] = 011B (3 cycles)

T_WP[2:0] = 010B (2 cycles)

T_WC[3:0] = 0101B (5 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

BLS_TIME = 0B (BENZ0 to BENZ3 pins used as byte enable)

ADV = 1B (ADVZ enabled)

WR_BL = 000B (single access)

WR_SYNC = 1B (synchronous access)

MWI[1:0] = 10B (bus width: 32 bits)
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RENESAS TECHNICAL UPDATE

No.101 10.4.2 Synchronous Access Timing

Supplementary explanation and remark added to figures 10.21.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00

V10.00

Page

Description

Page

Description

10-41

[10.4.2 Synchronous Access Timing]

10-42

System clock
(HCLK)
BUSCLK | | | | | | | |
tWwC=3 i i {TR=2
-
\
A27-A1 —{(hddress  —
1k
i —-
ADVE \ H /
BEMZ3I-BENZO \.
WRSTBZ .qﬂ...
D31.00 —{Adamss Xwnnw WOATAT X WOATAZIN WDATAS {
RDZ

Figure 10.18 Synchronous SRAM, Multiplexed Bus Mode, Burst Write Access (4-Beat), ADVZ Enabled

T WC3to T WCO=0011B (3 cyeles), T TR2 to T_TRO = 0108 (2 cycles),

T WP2 1o T_WP0O=010B (2 cycles)

[10.4.2 Synchronous Access Timing]

Internal
frequency-divided
bus clock

BUSCLK | |

|cszs-c520| _\
I Mm-mml ——{ pawress

ADVZ \ |
BENZ3Z-BENZO Y

WRSTBZ
N\ /

| MD31-MD0 I —{ Address X WDATAD XWDJ\TMXWD.MQXWDATM
I Ir synchranous write access, the sdoress valld period 15 2 cycles of BUSCLE, l

IG5 ITR=2

[

)7
/
[

|
—

RDZ

Figure 10.21 Synchronous SRAM, Multiplexed Bus Maode, Burst Write Access (4-Beat), ADVZ Enabled

Remark: ADMUXMODE pin = High level (multiplexed bus mode)

SETCYCLES.T_TR[2:0] = 010B (2 cycles)

T_WP[2:0] = 010B (2 cycles)

T_WC[3:0] = 0011B (3 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

ELS_TIME = 0B (BENZ0 to BENZ3 pins used as byte enable)

ADV = 1B (ADVZ enabled)

WR_BL = 001B (Up to 4 data blocks)

WR_SYNC = 1B (synchronous access)

MW][1:0] = 10B (bus width: 32 bits)
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RENESAS TECHNICAL UPDATE TN-RIN-A017A/E Date: Mar. 24, 2017

N0.102 10.4.3 Wait Timing
Supplementary explanation and remark added to figurel0.22.

V9.00

V10.00

Page Description

Page

Description

10-42 | [10.4.2 Synchronous Access Timing]
Since an external wait input is latched in synchronization with the internal clock, the state one cycle
before the input was latched is valid.

BUSCLK

Enipginininil

rd ipugu g pigigigigiy
EEpEpipl

tRC=‘Ii {TR=2

| n27-a1 | —{ Address

ADVZ

ﬁ

BENZ3-BENZO

.
.
=1 T\ =\
)7
A

WRSTBZ | when SMcRoTH=0
D100 Address { ROATA
[ ] — d

When SMCRDTH=1

RDZ

WAITZ é
o€

Figure 10.19 Synchronous SRAM, External Wait, Read Access, ADVZ Enabled

W s W Y

T RC3toT RCO=0011B (3 cycles), T TR2 toT _TRO =010B (2 cycles),
T_CEOE2 to T_CEOEOD = 010B (2 cycles)

Caution: Do not change the setting of the operating mode setting pins such as the MEMIFSEL and
MEMCSEL pins during operation. Fix the setting before release from the reset state. <R>

10-43

[10.4.3 Wait Timing]
Wait signals (WAITZ, WAITZ1 to WAITZ3) are only valid for synchronous access.

Caution: Wait signals (WAITZ, WAITZ1 to WAITZ3) are latched in synchronization with the internal clock]
s0 the states of the wait signals are effective one cycle before the input is latched.
When the setting of tRC and tWC is “N", the wait signals are effective after "N -1" cycles.

Intemal

frequency-divided | | | I I
bus chack
BUSCLE | | | I | I

|csza.cszu |j /—\_

| MAZT-MAT |_( o, | —
ADVZ _\_/ 'lI f

BENZ3-BENZO _\ fi

WRSTBZ Jin pmchmncus s ncomes, the. acrms i preiod i 1 cycie o BLISCUE |
| —
MD31-MDO0 —@ i “E T
WCEQE=2 Whon BWCHD.SMCRILTH = 0. 0ot i read o the dsing soge of BUSCLK (O
WWhen BWCHD SMCRILTH = 1. dot bs read af the falleg edge of BUSCLE (01

F{DZ———‘_\ ‘/——

Vit SACHDSMCRDLTH = L e wolt 1igea 15 Lakchast af thes rising e of BUSCLK 401
Viken SUACHID SMERDLTI = 1, the wat wopial s laiched st i taing sion of DLSCLE 41

Figure 10.22 Synchronous SRAM, Multiplexed Bus Mode, Read Access, ADVZ Enabled

Remark: ADMUXMODE pin = High level (multiplexed bus moda)

SETCYCLES.T_TR[2:0] = 010B (2 cycles)

T_CEOE[2:0] = 0108 (2 cycles)

T_RC[3:0] = 0100B {4 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B (no burst boundary)

ELS_TIME = 0B (BEENZ0 to BENZ3 pins used as byte enable)

ADV = 1B (ADVZ enabled)

RD_BEL = 000B (single access)

RD_SYNC = 1B (synchronous access)

MW[1:0] = 10B (bus width: 32 bits)

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE

N0.103 10.4.3 Wait Timing
Figure 10.23 newly added.

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00

V10.00

Page Description

Page

Description

- No description

10-44

[104.3 Wait Timing]

Iremial
requency-divided
bus clack

BUSCLE

CEZACEM

MAZT-MAA

ADNE

BEMNZI-BEMNID

WRETEZ

MOE1 8400

ROZ

WAITZ
WAITZT-WAITES

woalal | woarss ¥ wioaTsd

=

o
Whaa SMCMD SUCFCLTH =

tha wad gl i bndche . e sing i o DLISCLL 4001
Wihan SUCMI SMORDLTH = 1, et nigrad s lechad ot tha Inling scpe of BLESCLE (T

Figure 10.23 Synchronous SRAM, Separate Bus Mode, Burst Write Access (4-Beat), ADVZ Enabled

Remark: ADMUXMODE pin = Low level (separate bus mode)

SETCYCLES.T_TR[2:0] = 0018 {1 cycle)

T_WP[2:0] = 010B (2 cycles)
T_WC[3:0] = 0011B (3 cycles)
SETOPMODE.BURST_ALIGN[2:0] = 000B {ne burst boundary)

BLS_TIME = 0B (BENZO to BENZ3 pins used as byte enable)
ADV = 1B (ADVZ enabled)
RO_BL = 001B (Up to 4 data blocks)
RD_SYNC = 1B (synchronous access)
MW[1:0] = 10B (bus width: 32 bits)

Caution: Do not change the setting of the operating mode setting pins such as the MEMIFSEL and
MEMCSEL pins during operation. Fix the setting before release from the reset state.

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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RENESAS TECHNICAL UPDATE

No.104 12.5 Example of Configuration

TN-RIN-A017A/E

Serial flash ROM memory controller setup examples newly added.

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
- No description 12-26 | [12.5 Example of Configuration]
to
12-34
No.105 13.9.1 Setting Example 1 (Reqgister Mode, Single Transfer Mode, and Hardware Trigger)
Interrupt symbol corrected.
V9.00 V10.00
Page Description Page Description
13-136 | [13.9.1 Setting Example 1 (Register Mode, Single Transfer Mode, and Hardware Trigger)] 13-136 | [13.9.1 Setting Example 1 (Register Mode, Single Transfer Mode, and Hardware Trigger)]

[Table 13.35 Channel Configuration Register (CHCFG1) Settings of Setting Example 1]

31030 2028 27 2625 M 2N 1918 TIE15 4131211100 &8 7 6 5 4 3 210 Address
4004 ZB6CH
>= DDS3- 5DS83- Az SELZ2- .
CHCFG1 o|z|zz ulz|3|z g‘ _lals DDS0 SDS0 % ama | @ Jlzlz % SELD ;;Z‘Z'ﬁ“:;::
AL === e = =11 a o] ) e
Set value o o0oo00o0O00O0O0O0O0COO0OTYTOOOTO0OOdO0D0 000 T 000 3
Bit Position | Bit Mame Deascription
3 DMS 0: Register mode
30 REM 0: Does not execute continuously.
29 RSW 0: Does not invert RSEL after a DMA transaction (the series of DMA transfers) is completed.
28 RSEL 0: Uses the Next 0 register set for the next DMA transfer.
27 SBE 0: Stops the transfer without dumping (writing) buffer data if the operation is stopped.
26 DM 0: Does not ma.shcn LW iz set to O in link mode.

[Table 13.35 Channel Configuration Register (CHCFG1) Settings of Setting Example 1]

31030 20028 27 26 25 24 2322 1 20191817 1615141312 1110 8 8 7T B 5 4 3 Z 1 0 Address
4004 ZBECH
2525 42(358=22 & 2|Z|E |2 0000 0000H
olrje|rvo|-o|=|F dldg a ST
Setvalue 0O 0 0 0 O O 0 0 OO0 0O OO 10001 0000O0OQCO01TO0 0001
Bit Position | Bit Name Deascription
31 DS 0: Register mode
30 REN 0: Does not execute continuously.
| 29 RSW 0: Does not invert RSEL after a DMA transaction (the series of DMA transfers) is completed.
| 28 RSEL 0: Uses the Mext 0 register set for the next DMA transfer.
| 27 SBE 0: Stops the transfer without dumping (writing) buffer data if the operation s stopped.
| 26 DiM 0: Doas not mask?‘» when LV is set to 0 in link mode.

(c) 2017. Renesas Electronics Corporation. All rights reserved.
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No.106 13.9.1 Setting Example 1 (Reqgister Mode, Single Transfer Mode, and Hardware Trigger)

Interrupt symbol corrected.
V9.00 V10.00
Page Description Page Description
13-137 | [13.9.1 Setting Example 1 (Register Mode, Single Transfer Mode, and Hardware Trigger)]

13-137 | [13.9.1 Setting Example 1 (Register Mode, Single Transfer Mode, and Hardware Trigger)]

DCTRL «— 0000 0000H

DCTRL 0000 0000H Fined pricrity Fined priorit
(PR —0) (PR—0) xed priority
1 1
MNOSAT — 1000 0000H NOSAT +— 1000 DOODH
NODAT — 2000 0000H - Source address ; 1000 (DODH NODAT — 2000 0000H - Source address | 1000 0000H
- - Sowrce address : 2000 0000H - Source address ; 2000 0000H
HOTB1 0000 0040H - Transfer size : 64 bytes NOTB1 — 0000 0040H - Transfer size : 64 bytes
CHCFG1 +~ 0002 2021H - Interval: Mane CHCFG1 «— 0002 2021H - Interval: None
CHITVLA «~ 0000 0000H CHITVL1 + 0000 0000H
1 |
CHCTRL1 — 00DO D00EH Clear e st CHCT;EF;;{'"ﬂ ?UOSH Clear the status

(SWRST « 1)
1 1
CHCTRLA « 0000 0001H N CHETRLA < 0000 0001H
(EN = 1} (EN— 1)
1 1

Enable ransfer

DMA transfer

DA transfer

= Pl
INTDMA1 l INTOMAD 1 [
tra ion tra ian
interrupt occurs intarrupl occurs
|

Clear the status Clear the status
CHSTAT1.TACT = 07

CHSTAT1.TACT =07

Figure 13.38 Operation Flow of Setting Example 1 Figure 13.38 Operation Flow of Setting Example 1
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TN-RIN-A017A/E

No.107 13.9.2 Setting Example 2 (Reqgister Mode, Block Transfer Mode, and Software Trigger)

CHCFG2 register setting corrected.

Date: Mar. 24, 2017

[Table 13.37 Register Settings of Setting Example 2]

V9.00 V10.00
Page Description Page Description
13-138 | [13.9.2 Setting Example 2 (Register Mode, Block Transfer Mode, and Software Trigger)] 13-138 | [13.9.2 Setting Example 2 (Register Mode, Block Transfer Mode, and Software Trigger)]

[Table 13.37 Register Settings of Setting Example 2]

Register Set Value Set Content Register Set Value Set Content
DCTRL 0000 0001H Set the order of priority (round robin mode). DCTRL 0000 0001H Set the order of priority (round robin mode).
N1SA2 1100 0000H Source address N1SAZ 1100 0000H Source address
N1DA2 2007 D00OH Destination address N1DA2 2007 DOOOH Destination address
N1TB2 0000 0080H Number of transaction data bytes N1TB2 0000 0080H Number of transaction data bytes
CHCFG2 1045 0402H Channel configuration CHCFG2 1245 0402H=R> Channel configuration
CHITVLZ 0000 D0DOH Minimum transfer intarval CHITVLZ 0000 0000H Minimum fransfer interval
DTFR2 0000 0000H Hardware trigger mask DTFRZ 0000 0000H Hardware trigger mask

No0.108 13.9.2 Setting Example 2 (Reqgister Mode, Block Transfer Mode, and Software Trigger)

"R/W" in the setting value space corrected to “Setting”. Interrupt symbol corrected.

V9.00 V10.00
Page Description Page Description
13-139 | [13.9.2 Setting Example 2 (Register Mode, Block Transfer Mode, and Software Trigger)] 13-139 | [13.9.2 Setting Example 2 (Register Mode, Block Transfer Mode, and Software Trigger)]
[Table 13.38 Channel Configuration Register (CHCFG2) Settings of Setting Example 2] [Table 13.38 Channel Configuration Register (CHCFG2) Settings of Setting Example 2]
31030 2028 27 26 25 24 2322 21 201918 1T 161514 13121110 8 & 7 6 5 4 3 2 1 0  Address 330202827 262524232221 20191817 161514 13121110 0 & 7 6 5 4 3 2 1 0 Address
4004 28ACH 4004 28ACH
= DDS3- 5083 AM2- SEL2- - = DDS3- SD33- AM2- SEL2- -
CHCFG2 O o o Initial value CHCFG2 o Initial value
%E%EHEEEgEQE Doso SDS0 %AMG —'ZEHSELD gzgﬂngE% ala Doso SDSO & | AMO _.zzg SELD
A I EEEE ) 1= 1ESL 0000 0a00H HEEEEREEEEEE & LS 0000 0000H
RV 0001001001000 1T010000010000000010 |SeTt|ng-'H'z|I]{)01|]01001000101000001000000001I]
Initial Value | Bit Name Description Initial Value | Bit Mame Description
31 DMS 0: Register mode 31 DMS 0: Register mode
30 REN 0: Does not execute continuously. 30 REN 0: Does not execute continuously.
29 REW 0: Does not invert RSEL after a DMA transaction (the series of DMA transfars) is completed. 28 RSW 0: Does not invert RSEL after a DMA transaction (the series of DMA transfers) is completed.
28 RSEL 1: Uses the Next 1 register set for the next DMA transfer. 28 RSEL 1: Uses the Next 1 register set for the next DMA transfer.
27 SBE 0: Stops the transfer without dumping (writing) buffer data if the operation is stopped. 27 SBE 0 Stops the transfer without dumping (writing) buffer data if the operation is stopped.
26 DI 0: Does not masiINTDERRQ vhen LV Is set to 0 in link mode. 26 DIM 0: Does not mask|INTDMAO24R= when LV is set to 0 in link mode.
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TN-RIN-A017A/E
No0.109 13.9.2 Setting Example 2 (Reqgister Mode, Block Transfer Mode, and Software Trigger)

Interrupt symbol corrected.

Date: Mar. 24, 2017

DCTRL — 0000 0001H
(PR — 1)

N1SAZ — 1100 DOOOH

MIDAZ — 2007 0D00H

NATBZ «— 0000 0080H
CHCFG2 « 1245 0402H
CHITVLZ «— 0000 0000H

CHETRL2 — 0000 0008H
(SWRST «— 1)

CHCTRL2 «— 0000 0005H
(EN—1,8TG—1)

DMA transfer

I
INTDMAZ
trai ion
interrupl occurs

Status check
CHSTAT2ZTACT =07

Roynd robin

- Source address: 1100 0000H

- Destination address: 2007 0000H
- Transler size: 128 byles

= Interval: Mone

Clear the slalus

Enabile transfer (software trigger)

DCTRL — D000 0001H
(PR —1)

N1SAZ — 1100 0000H

N1DAZ — 2007 0D0OH

MATEZ — 0000 0080H
CHCFG2 « 1245 0402H
CHITVLZ » 0000 0000H

CHETRL2 — 0000 0008H
(SWRST — 1)

CHETRL2 — 0000 0005H
(EN —1,8TG — 1)

DMA transfer

I
llNTD MAOﬂ
tra tion
intarrupl occurs

Status check
CHSTAT2Z.TACT =07

Figure 13.39 Operation Flow of Setting Example 2

V9.00 V10.00
Page Description Page Description
13-140 | [13.9.2 Setting Example 2 (Register Mode, Block Transfer Mode, and Software Trigger)] 13-140 | [13.9.2 Setting Example 2 (Register Mode, Block Transfer Mode, and Software Trigger)]

Round robin

- Source address: 1100 0D00H

- Destination address: 2007 0000H
- Transfer size: 126 byles

- Interval: None

Clear the slatus

Enable ransfer (software Iigger)

Figure 13.39 Operation Flow of Setting Example 2
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TN-RIN-A017A/E

Date: Mar. 24, 2017

No.110 13.9.3 Setting Example 3 (Reqgister Mode: Continuous Execution, Block Transfer Mode, and Software Trigger)

"R/W" in the setting value space corrected to “Setting”. Interrupt symbol corrected.

Trigger)]

[Table 13.41 Channel Configuration Register (CHCFG1) Settings of Setting Example 3]

3130 20028 27 26 25 24 23 2 N 01918171615 1413121110 8 & 7 6 5 4 3 2 10 Address
4004 ZBECH
- DDS3- SDS3- Ah2- SEL2- .
CHCFG1 g|z|z g uls|zz g‘ _lale DDs0 SDSD % amo |© 2|zl § SELD :;:Zloalo;a[;::
A === = =1 a o] e =
R g1100001T01 1101100010000 O0O00O0O0O0O0 01
Bit Position | Bit Name Daseription
31 DMS 0: Register mode
30 REN 1: Executes confinuously (uses the Next register set selected by the RSEL bit).
29 RSW 1: Inverts RSEL after a DMA transaction (the series of DMA transfers) is completed.
28 RSEL 0: Uses the Mext O register set for the next DMA. transfer.
27 SBE 0: Stops the transfer without dumping (writing) buffer data if the operation is stopped.
26 DM 0: Does not mask INTDERRO fvhen LV is set to 0 in link mode.

Trigger)]

[Table 13.41 Channel Configuration Register (CHCFG1) Settings of Setting Example 3]

V9.00 V10.00
Page Description Page Description
13-142 | [13.9.3 Setting Example 3 (Register Mode: Continuous Execution, Block Transfer Mode, and Software | 13-142 | [13.9.3 Setting Example 3 (Register Mode: Continuous Execution, Block Transfer Mode, and Software

31080 20 28 27 26 25 24 2322 21 201918171615 1413121110 8 & F 6 5 4 3 2 10 Address
4004 ZBECH
CHCFG1 o ; %%g?]' SS%SSSU' a ‘mﬁ' 0 a 55%_20 Initial value
gﬁ%%%égEOEgg g ;ﬁﬁg Qa0 ooo0H
ol ewd|-ol=|F dla a Sla[T e
|$-e1t|ng-'HﬂD‘l10000‘1011101100010(}00!300000:)@1
Bit Position | Bit Mame Description
3 DMS 0: Register mode
30 REMN 1: Executes continuously (uses the Next register set selected by the RSEL bit).
29 RSW 1: Inverts RSEL after a DMA transaction (the series of DMA transfers) is completed.
28 RSEL 0: Uses the Mext O register set for the next DA transfar.
27 SBE 0: Stops the transfer without durmping (writing) buffer data if the operation is stopped.
26 Dl 0: Does not ma.-s?'» when LY is set to O in link made.
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RENESAS TECHNICAL UPDATE
No.111 13.9.3 Setting Example 3 (Reqgister Mode: Continuous Execution, Block Transfer Mode, and Software Trigger)

TN-RIN-A017A/E

Interrupt symbol corrected.

Date: Mar. 24, 2017

Trigger)]

START

DCTRL +— 0000 0001H
(PR —1)

NOSAT « 2000 1000H
NODAT «— 0500 00DDH
MNOTET — D000 0200H

N15A1 «— OB00 0000H
NADAT «— 1100 0000H
MATE1 «— 0000 0800H

CHCFG1 « 6176 2001H
CHITVLA «— 0000 DO000H

CHCTRL1 «— 0000 0008H
(SWRST « 1)

CHCTRL1 «— 0000 0005H
(EN 1, 8TG « 1)

I
DMA transfer

DA transfer

INTDMA1
tral 1on

interrupt occurs
I

Status check

CHSTAT1L.TACT =07

Round rabin

- Source address: 2000 1000H
- Destination address: 0800 0000H
= Trangler size: 512 byles

= Source address: D800 00D0H
- Destination address: 1100 0000H
- Transfer size: 2,048 bytes

+Interval: None

Clear the status

Enable the transfer (software trigger)

Execute the Next O DMA tranafer

Execute the Next 1 DMA ransfer

Trigger)]

START

DCTRL +— 0000 0001H
(PR +—1)

NOSAT « 2000 1000H
NODAT « 0800 DDDOH
NOTE1 — D000 0200H

N1SA1 — DE00 0000H
N1DAT «— 1100 0000H
NATE1 — 0000 0800H

CHCFG1 « 6176 2001H
CHITVLT «— 0000 0000H

CHCTRLT «— 0000 0008H
(SWRST 1)

CHCTRL1 « 0000 0005H
(EN 1, 8TG « 1)

DMA, transfer

DMA, transfer

T
INTDMADT
tra an

interrupt occurs
I

Status check
CHSTAT1L.TACT =07

EMD

Feound robin

- Source address: 2000 1000H
- Destination address: 0800 0000H
- Transler size: 512 byles

- Source address: DB0O 0000H
- Dastination address: 1100 0000H
- Transfer size: 2,048 bytes

+Interval: Mone

Clear the status

Enable the transfer {software trigger)

Execute the Next 0 DMA transfer

Execute the Next 1 DMA transler

V9.00 V10.00
Page Description Page Description
13-143 | [13.9.3 Setting Example 3 (Register Mode: Continuous Execution, Block Transfer Mode, and Software | 13-143 | [13.9.3 Setting Example 3 (Register Mode: Continuous Execution, Block Transfer Mode, and Software

Figure 13.40 Operation Flow of Setting Example 3

Figure 13.40 Operation Flow of Setting Example 3
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RENESAS TECHNICAL UPDATE
No.112 13.9.4 Setting Example 4 (Link Mode, Block Transfer Mode, and Software Trigger)

TN-RIN-A017A/E

Register symbols corrected. Unsupported register (DMAESEL) deleted.

Date: Mar. 24, 2017

[Table 13.46 Register Settings of Setting Example 4]

Register Set Value Seltings, elc.
DCTRLA 0000 00D1H Set the order of priority (round robin mode).
MXLA_10 2001 1000H Descriptor start address.
CHCFG 10 8000 0000H Channel configuration.
DMAESEL 0000 00D0H Sats tha DMA interface of DMA channal 0 to AHB.

[Table 13.46 Register Settings of Setting Example 4]

V9.00 V10.00
Page Description Page Description
13-146 | [13.9.4 Setting Example 4 (Link Mode, Block Transfer Mode, and Software Trigger)] 13-146 | [13.9.4 Setting Example 4 (Link Mode, Block Transfer Mode, and Software Trigger)]

Register Set Value
DCTRL Q000 0001H Set the order of priority (round robin mode).
MXLAD 2001 1000H Descriptor start address,
CHCFGO0 8000 0000H Channel configuration.
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RENESAS TECHNICAL UPDATE TN-RIN-A017A/E Date: Mar. 24, 2017

No.113 13.9.4 Setting Example 4 (Link Mode, Block Transfer Mode, and Software Trigger)
Interrupt symbol corrected.

V9.00 V10.00
Page Description Page Description
13-146 | [13.9.4 Setting Example 4 (Link Mode, Block Transfer Mode, and Software Trigger)] 13-146 | [13.9.4 Setting Example 4 (Link Mode, Block Transfer Mode, and Software Trigger)]
DCTRL — 0000 0001H . DCTRL — 0000 0001H .
Round rob
(PR —1) und robin PR — 1) Riound robin
| I
MXLAD «— 2001 1000H - Link starl address: 2001 1000H MNXLAQD — 2001 1000H = Link starl address: 2001 1000H
CHCFGD — 8000 0000H - Select link mode GHCFGO ~— 8000 0000H - Select link mode
I I
CHCTRLO — 0000 0008H CHCTRLO = 0000 0008H
Clear the status
(SWRST — 1) . (SWRST = 1) Clear the status
I I
CHCTRLO « 0000 0005H . CHCTRLO «— 0000 0005H
(EN—1,STG — 1) Enable transler (software trigger) (EN—1,STG —1) Enable transter (software ingger)
I I
DMA transfer in link mode DA transfer in link made
I I
Link mode end INTDMAD Link mode end INTDMADY
transfer completion transfer cc;irrTDEWI
interrupt accurs interrupt occurs
I
I
Status check Status check
CHSTATO.TACT = 07 CHSTATO.TACT = 07
END END
Figure 13.41 Operation Flow of Setting Example 4 Figure 13.41 Operation Flow of Setting Example 4
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RENESAS TECHNICAL UPDATE TN-RIN-A017A/E Date: Mar. 24, 2017

No.114 18.9.1(2) Slave operation setting procedure during single transfer mode
Figure 18.15 Slave Operation Setting Procedure during Single Transfer Mode (Sigle Master Environment) corrected.

V9.00 V10.00
Page Description Page Description
18-118 | [18.9.1(2) Slave operation setting procedure during single transfer mode] 18-118 | [18.9.1(2) Slave operation setting procedure during single transfer mode]

1, ACBABLAL = 1
1 ks

Satthe IICBNCTLA register
NICENMDSC!, ICBALGOFZ-ICEALGRFD,
ICBNSLSE", ICARSLRS’

ICETIEN outma? .

BCERICE = 1

{ICEnCTLD)
q ICET AN output?
- WCETIAN output? “ [y
bl fos

Addrass processing

ICONSSTR = 17
ICBRSTAD)

TICBNSSTR = 17
(ICBASTRO)

TCBIARET & 1
ACENTRG]

it I DAT

write IICBADAT

Transmission| Vas.

TCBASLT =1
(ICEnCTLY)

TICBASLINT = 0 TICBASLWNT = 1
(ICEnCTLY)

{ICBRCTLO}

EBTRG) TCORWRET = 1

T
TICBATRE)

SLWT = 1 BCEnELAC = 0
ICBnCTLO} AMGBNCTLO} IICBNSLAC =0
— - (ICENETLE)
e

| J | Wite ICBDAT I I "Write IICEADAT I

) Maka sattings Aecording 1o the anvicnmant
By Viakies aem not redarancad n s anvimamant a) Make selings according 1o the enviranment
b) Values are not referenced in this environment,

WCENWRET = 1 NCBAWRET = 1
(ICBATRG) (ICBATRG]

©

Male: The deuble-boxed dems indicale processing thal exs lhe wail stale.

Note: The double-baxed items indicate processing that exits the wait state.

Figure 18.15 Slave Operation Setting Procedure during Single Transfer Mode (Single Master Environment)
Figure 18.15 Slave Operation Setting Procedure during Single Transfer Mode (Single Master Environment)
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RENESAS TECHNICAL UPDATE

No.115 20.1.3 CC-Link Bus Bridge Control Register 0 (CCSMCOQ)

Bit name "CCSMC" corrected to "CCSMCO0".

TN-RIN-A017A/E

Date: Mar. 24, 2017

V9.00 V10.00
Page Description Page Description
20-2 | [20.1.3 CC—Link Bus Bridge Control Register 0 (CCSMCO)] 20-2 | [20.1.3 CC-Link Bus Bridge Control Register 0 (CCSMCO0)]
3130 29 Z8 IV 26 S 2A R 22 AN WM BIWIHIGE MM 132NN WY BE YT E S5 4 3 210 Address 3130020 28 27 26 25 24 222 M 20 1H1E8IT 6514134121110 8 B F B 5 4 3 2 10 Address
ol | o ol elo 4004 4408H N Y Y S ) 400A 4408H
b b = ER R A S A A B RS =] slalslalslslg s s g2 2B D sI8
SEEE R REEEEEEEEEE cosmoo |00 ofoolo ARG EEEEEEEEEEEEEEE .
cesmco |ofafofojafoojalolofololofolo]e|2(2|2|2(2|2/2/2|2|2|2|2(2|2|2[2| i vaie 2|2(2|2|2|2|2|2|2|2|2|2|2|2|2|2| Inialvalue
AR R AR R EEE B R E
QIRIRILRLIGLRISEIR8IRIRIS] oo FFFFH QIRIBIZBIRIBIZISIBIZBISIBIBIB|RIZ| ooooFFFFH
[SIESIESIESINSIESIES NSRS ESINSINSIRSINS] IS10E] QIO QIO IO QIO
RW 0000000 O0 0 0 0 O 0 0 O O RWRWRWRWRWRWRWRWRW RW RW RW RW RW RW RW RAW 00 0O0O0OOO0DOOODO 0O O 0 0 0 O RWRWRWRWRWRWRWRWRWRW RW RW RW BW RW RW
Bit Position |  Bit Name Description Bit Position |  Bit Name Description
15t0 0 ccsmclﬁ.[) Set these bits to 11B1H. 150 CCSMCUIIE-D Set these bits to 1161H.
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