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RZ/T1 Group 

CMSIS-DSP library for RZ/T1 Group: Introduction Guide 

Introduction 

This document describes the information for introducing the CMSIS-DSP library for RZ/T1 Group. 

 

Features 

The CMSIS-DSP library for RZ/T1 Group is based on the CMSIS-DSP Version 1.4.7 (CMSIS V4.5.0) provided by 

ARM
®

 Ltd, to located in BTCM and to improve performance , the following changes. 

 Change to divide the table by number of points.  (Each API function in Transform Functions)  

 Optimize the memory size (table) to be used by specifying the number of points used by the user. (Each API 

function in Transform Functions) 

 Optimize the library to improve  processing speed each compiler. 

 

Target Device 

RZ/T1 Group 

 

Target IDE / Compiler / Evaluation Board 

e2 studio / Renesas GCC / RENESAS Starter Kit+ for RZ/T1 Board 

EWARM / IAR CC / RENESAS Starter Kit+ for RZ/T1 Board 

  

R20AN0450EJ0100 
Rev.1.00 

June 23, 2017 



RZ/T1 Group CMSIS-DSP library for RZ/T1 Group: Introduction Guide 

R20AN0450EJ0100  Rev.1.00  Page 2 of 19 

June 23, 2017  

 

Contents 

1. Specification ................................................................................................................... 3 

2. Operation Verification Conditions ................................................................................. 3 

3. Option of Library Creation ............................................................................................. 3 

4. Software .......................................................................................................................... 4 

4.1 Software Structure ...................................................................................................................... 4 

4.2 High-Speed Memory Location ................................................................................................... 4 

4.3 Folder Structure .......................................................................................................................... 5 

4.4 Required Memory Size ................................................................................................................ 6 

5. Configuration .................................................................................................................. 6 

5.1 How to Configure ........................................................................................................................ 6 

5.2 Memory Usage ............................................................................................................................. 8 

5.3 Caution ......................................................................................................................................... 9 

6. Transform Functions Information ................................................................................. 9 

6.1 Initialization Function ................................................................................................................. 9 

6.2 Number of Points ...................................................................................................................... 10 

6.3 Macro .......................................................................................................................................... 10 

6.4 Memory Usage ........................................................................................................................... 11 

6.5 Caution ....................................................................................................................................... 14 

7. Pre-processor Macros of CMSIS-DSP ......................................................................... 15 

8. How to Use The Library ............................................................................................... 16 

9. Effect of Optimization of CMSIS-DSP Library for RZ/T1 Group ................................. 17 

10. License .......................................................................................................................... 18 

11. Website and Support .................................................................................................... 19 

 



RZ/T1 Group CMSIS-DSP library for RZ/T1 Group: Introduction Guide 

R20AN0450EJ0100  Rev.1.00  Page 3 of 19 

June 23, 2017  

1. Specification 

The API specification of this library has not been changed from the original CMSIS-DSP Version 1.4.7. Refer to the 

manual of the CMSIS-DSP, which is supplied by ARM Ltd., for the API specification. 

 

 CMSIS 

https://www.arm.com/products/processors/cortex-m/cortex-microcontroller-software-interface-standard.php 

 

 CMSIS-DSP 

http://www.keil.com/pack/doc/CMSIS/DSP/html/index.html 

 

2. Operation Verification Conditions 

The library is verified under the following conditions. 

 

Table 1. Operation Verification Conditions 

Item Name Version 

Target CMSIS-DSP Library 
CMSIS Version 4.5.0  

(DSP Revision: Version1.4.7) 

IDE   

 Renesas GCC Eclipse SDK Version: 4.5.2 e2 studio Version 5.3.0.023 

 IAR CC IAR Embedded Workbench for ARM Version 7.80.4.12495 

Compiler Renesas GCC v16.01 

 IAR CC - 

Processor RZ/T1 - 

Evaluation Board 
RENESAS Starter Kit+ for RZ/T1 

Board (R7S910018) 
- 

Emulator   

 Renesas GCC J-Link LITE - 

 IAR CC I-Jet - 

 

 

3. Option of Library Creation 

The below table is the option of each compiler used for the library creation. 

 

Table 2. Option of Library Creation 

Compiler Item Option 

Renesas GCC Compiler 

-nostdinc -O2 -mcpu=cortex-r4r -march=armv7-r -mlittle-endian 

-mthumb -mthumb-interwork -mfloat-abi=softfp -mfpu=vfp 

-DDOUBLE_HAS_64_BITS -std=c99 -fno-strict-aliasing 

 Assembler 
-mlittle-endian -mcpu=cortex-r4r -march=armv7-r –mthumb 

-mfloat-abi=softfp -mfpu=vfp 

IAR CC Compiler 
--endian=little --cpu=Cortex-R4 -e --fpu=VFPv3_D16  

--cpu_mode thumb -Ohs --no_size_constraints 

 Assembler -s+ -M<> -w+ --cpu Cortex-R4 --fpu VFPv3_D16 

 

  

http://www.keil.com/pack/doc/CMSIS/DSP/html/index.html
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4. Software 

4.1 Software Structure 

The below figure is the example of the software structure for using this library. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Example of Software Structure 

 

4.2 High-Speed Memory Location 

This library can provide maximum performance by being located in memory to meet the following conditions.  

 

 High-Speed Memory Location Conditions (All of the following 1 to 3 are satisfied.) 

1. The API functions (code section) and the memory being referenced and updated are located in tightly coupled 

memory (since TCM). 

2. The API functions (code section) and the memory being referenced and updated are located in different TCM. 

3. In particular, if the CPU clock frequency is 450MHz or higher, the API functions (code section) are located in 

ATCM, the memory being referenced and updated are located in BTCM, and set “ATCM Wait Setting” of 

“ATCM Wait Control Register” to “1-wait with optimization”. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Example of High-Speed Memory Location (CPU clock frequency is 450MHz or higher) 

User Application 

CMSIS-DSP (DSP Library Collection) 

RENESAS Starter Kit+ for RZ/T1 Board 

Software 

Hardware 

Numeric Result 

ATCM 
(512KB) 

BTCM 
(32KB) 

CMSIS-DSP Library API Functions (Code Section) 

Memory being Referenced and Updated of CMSIS-DSP Library API 
Function (Table, Data and Stack) 
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4.3 Folder Structure 

The below table is the folder structure of the library. 

 

Table 3. Folder Structure 

\an-r20an0450ej0100-rzt1 <DIR> Folder for CMSIS-DSP Software 

 r20an0450ej0100-rzt1.pdf  This application Note 

 \workspace <DIR> Folder for Work Space 

  \build <DIR> Folder for Reference File 

   \gcc <DIR> Folder for e2 studio 

    \RZ_T1_CMSIS_DSP_LIB <DIR>  

     .cproject Configuration File 

     .info Configuration File 

     .project Configuration File 

   \iccarm <DIR> Folder for EWARM 

    RZ_T1_CMSIS_DSP_LIB.dep Configuration File 

    RZ_T1_CMSIS_DSP_LIB.ewd Configuration File 

    RZ_T1_CMSIS_DSP_LIB.ewp Configuration File 

    RZ_T1_CMSIS_DSP_LIB.ewt Configuration File 

    RZ_T1_CMSIS_DSP_LIB.eww Configuration File 

  \DSP_Lib <DIR> Folder for CMSIS-DSP Library Source Code 

   Source Folder for CMSIS-DSP Library Source Code 

   license.txt License File 

  \Lib <DIR> Folder for CMSIS-DSP Library File 

   \gcc <DIR> Folder for Library File for Renesas GCC 

    libRZ_T1_CMSIS_DSP_LIB_gcc.a CMSIS-DSP Library File 

   \iarcc <DIR> Folder for Library File for IAR CC. 

    libRZ_T1_CMSIS_DSP_LIB_iarcc.a CMSIS-DSP Library File 

   license.txt License File 

  \Include <DIR> Folder for Header File 

   arm_common_tables.h Header File 

   arm_const_structs.h Header File 

   arm_math.h Header File 

   cmsis_armcc.h Header File 

   cmsis_armcc_V6.h Header File 

   cmsis_gcc.h Header File 

   core_cm0.h Header File 

   core_cm0plus.h Header File 

   core_cm3.h Header File 

   core_cm4.h Header File 

   core_cm7.h Header File 

   core_cmFunc.h Header File 

   core_cmInstr.h Header File 

   core_cmSimd.h Header File 

   core_sc000.h Header File 

   core_sc300.h Header File 
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  \InitSrc <DIR> Folder for Source File 

   arm_cfft_radix2_init_f32.c Source File 

   arm_cfft_radix2_init_q15.c Source File 

   arm_cfft_radix2_init_q31.c Source File 

   arm_cfft_radix4_init_f32.c Source File 

   arm_cfft_radix4_init_q15.c Source File 

   arm_cfft_radix4_init_q31.c Source File 

   arm_dct4_init_f32.c Source File 

   arm_dct4_init_q15.c Source File 

   arm_dct4_init_q31.c Source File 

   arm_rfft_init_f32.c Source File 

   arm_rfft_fast_init_f32.c Source File 

   arm_rfft_init_q15.c Source File 

   arm_rfft_init_q31.c Source File 

 

 

4.4 Required Memory Size 

The below table is the required memory size of the library. 

 

Table 4. Required Memory Size 

COMPILER ROM (Kbyte) RAM (Kbyte) STACK (byte) 

Renesas GCC 309 0 384 

IAR CC 336 0 268 

 

5. Configuration 

The API functions in Transform Functions of the CMSIS-DSP library for RZ/T1 Group are extended to be able to 

optimize the tables that are used for the number of points used by user application. With this extension, for example, in 

the case of API function “arm_cfft_f32”, the high-speed memory location of the library can be  achieved up to “the 

number of points 1024 (*1)”. 

 

Users can use this extension simply by adding a macro definition to the integrated development environment that 

corresponds to the number of points of the API functions they use. For more information, refer to the procedure of “5.1 

How to Configure” below and the macro definition. 

 

*1 The memory size used by the use application is not considered. For the high-speed memory location, refer to 

“4.2  High-Speed Memory ”. 

 

 

5.1 How to Configure 

This section describes how to configure this library. 

 

 Procedure (Overview) 

1. Select the API function and the number of points that you want to use. 

2. The number of points of the API function in step 1 can be enabled by adding macro obtained from the “6.3 

Macro” to the macro definition (symbol definition) of the compiler options for the integrated development 

environment. 

3. If you want to use multiple the number of points, repeat steps 1 through 2.  
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 Procedure (Detail) 

1. Select the API function and the number of points that you want to use. For the selectable combination, refer to 

“Table 6. List of Supported Number of Points”. 

 

For example, if you select the number of points of the API function “arm_cfft_f32”, you can select one of 16 to 

4096 of supported the number of points from the figure below. 

16 32 64 128 256 512 1024 2048 4096 8192

1 arm_cfft_f32 ○ ○ ○(*1) ○ ○ ○(*1) ○ ○ ○(*1) －

No. API Function Name
Supported Number of Points

 
Figure 3. Number of Points Supported by API Function “arm_cfft_f32” (*2) 

 

*2 Excerpts from “Table 6. List of Supported Number of Points”. 

 

2. The number of points of the API function in step 1 can be enabled by adding macro obtained from the “6.3 

Macro” to the macro definition (symbol definition) of the compiler options for the integrated development 

environment. 

 

  
Figure 4. Example of enabling “Number of Points 32” in API Function “arm_cfft_f32” in EWARM  
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3. If you want to use multiple the number of points, repeat steps 1 through 2. 

 

If you enable multiple the number of points of constants, the macro definition of the compiler options for the 

integrated development environment adds all the macro definition that you want to enable. The same applies if you use 

multiple API functions. 

 

  
Figure 5. Example of enabling “Number of Points 32 and 64” in API function “arm_cfft_f32” in 

EWARM 

 

5.2 Memory Usage 

The memory size used by the number of points of the selected API function can be checked in “Table 8. List of 

Memory Usage of Transform Functions”. 

 

For example, if you select “number of points 32” in API function “arm_cfft_f32”, the memory usage is “0.6KB” 

from figure 6 (red frame portion). 

N o. A P I Function N am e N um ber of P oints Table (K B ) B uffer (K B ) Total (K B )

2 arm _cfft_f32 32 0.3 0.3 0.6
 

Figure 6. Memory Usage when you selected “Number of Points 32” in API Function “arm_cfft_f32” 

(*2) 

 

When you select multiple the number of points, the memory usage is the sum of the table size and the maximum 

buffer size. 

 

For example, if you select “number of points 32 and 64” in API function “arm_cfft_f32”, the memory usage is 

following from figure 7 (red frame portion). 

Table Size:0.3(KB) + 0.6(KB) = 0.9(KB) 

Buffer Size: Maximum Buffer size 0.5(KB) 

Total:1.4(KB) 
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N o. A P I Function N am e N um ber of P oints Table (K B ) B uffer (K B ) Total (K B )

2 32 0.3 0.3 0.6

3 64 0.6 0.5 1.1
arm _cfft_f32

 
Figure 7. Memory Usage when you selected “Number of Points 32 and 64” in API Function 

“arm_cfft_f32” (*2) 

 

*2 Excerpts from “Table 8. List of Memory Usage of Transform Functions”. 

 

5.3 Caution 

If you use “5. Configuration”, refer to “Table 5. List of Initialization Functions”, and call the corresponding 

initialization function before executing the API function that you want to use. If there is no initialization function, you 

do not need it. 

 

6. Transform Functions Information 

This section describes the information about how to use the API function in Transform Functions. 

 

6.1 Initialization Function 

The below table is the list of initialization function that is invoked before each API function in the Transform 

Functions is executed. 

 

 Explanation of symbol 

  －: Not Applicable 

 

Table 5. List of Initialization Functions 

1 arm_cfft_f32 －

2 arm_cfft_q15 －

3 arm_cfft_q31 －

4 arm_cfft_radix2_f32 arm_cfft_radix2_init_f32

5 arm_cfft_radix2_q15 arm_cfft_radix2_init_q15

6 arm_cfft_radix2_q31 arm_cfft_radix2_init_q31

7 arm_cfft_radix4_f32 arm_cfft_radix4_init_f32

8 arm_cfft_radix4_q15 arm_cfft_radix4_init_q15

9 arm_cfft_radix4_q31 arm_cfft_radix4_init_q31

10 arm_cfft_radix8_f32 －

11 arm_dct4_f32 arm_dct4_init_f32

12 arm_dct4_q15 arm_dct4_init_q15

13 arm_dct4_q31 arm_dct4_init_q31

14 arm_rfft_f32 arm_rfft_init_f32

15 arm_rfft_fast_f32 arm_rfft_fast_init_f32

16 arm_rfft_q15 arm_rfft_init_q15

17 arm_rfft_q31 arm_rfft_init_q31

No. API Function Name Initialization Function Name
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6.2 Number of Points 

The below table is the number of points that each API function in the Transform Functions is supported. 

 

 Explanation of symbol 

○: Supported 

－: Unsupported 

 

Table 6. List of Supported Number of Points 

16 32 64 128 256 512 1024 2048 4096 8192

1 arm_cfft_f32 ○ ○ ○(*1) ○ ○ ○(*1) ○ ○ ○(*1) －

2 arm_cfft_q15 ○(*2) ○ ○(*2) ○ ○(*2) ○ ○(*2) ○ ○(*2) －

3 arm_cfft_q31 ○(*2) ○ ○(*2) ○ ○(*2) ○ ○(*2) ○ ○(*2) －

4 arm_cfft_radix2_f32 ○ ○ ○ ○ ○ ○ ○ ○ ○ －

5 arm_cfft_radix2_q15 ○ ○ ○ ○ ○ ○ ○ ○ ○ －

6 arm_cfft_radix2_q31 ○ ○ ○ ○ ○ ○ ○ ○ ○ －

7 arm_cfft_radix4_f32 ○ － ○ － ○ － ○ － ○ －

8 arm_cfft_radix4_q15 ○ － ○ － ○ － ○ － ○ －

9 arm_cfft_radix4_q31 ○ － ○ － ○ － ○ － ○ －

10 arm_cfft_radix8_f32 － － ○ － － ○ － － ○ －

11 arm_dct4_f32 － － － ○ － ○ － ○ － ○

12 arm_dct4_q15 － － － ○ － ○ － ○ － ○

13 arm_dct4_q31 － － － ○ － ○ － ○ － ○

14 arm_rfft_f32 － － － ○ － ○ － ○ － ○

15 arm_rfft_fast_f32 － ○ ○ ○ ○ ○ ○ ○ ○ －

16 arm_rfft_q15 － ○ ○ ○ ○ ○ ○ ○ ○ ○

17 arm_rfft_q31 － ○ ○ ○ ○ ○ ○ ○ ○ ○

No. API Function Name
Supported Number of Points

 
*1 Treat as “arm_cfft_radix8_f32”. 

*2 Treat “arm_cfft_radix4_q15” and “arm_cfft_radix4_q31” as equivalent. 

 

6.3 Macro 

The below table is how to name of the macro name when you enable the number of points of API function in the 

Transform Function. 

 

Table 7. Macro 

Macro Name Description 

[XXX]_SAMP[YYYY] Specifies number of points of API function to enable. 

[XXX] = The API function name in the Transform Functions is specified by all 

uppercase. 

[YYY] = Specifies number of points. The value is one of the following: 

16, 32, 64, 128, 256, 512, 1024, 2048, 4096 or 8192. 

 

Example of macro name specifying “number of points 16”in API function “arm_cfft_f32” 

ARM_CFFT_F32_SAMP16 
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6.4 Memory Usage 

The below tables are table size and buffer size every the number of points of API function in the Transform 

Function. The buffer size is a reference value for the memory size that the user must minimize for input/output buffers 

when using API functions. 

 

Table 8. List of Memory Usage of Transform Functions (1/3) 

No. API Function Name Number of Points Table (KB) Buffer (KB) Total (KB)

1 16 0.2 0.1 0.3

2 32 0.3 0.3 0.6

3 64 0.6 0.5 1.1

4 128 1.4 1.0 2.4

5 256 2.9 2.0 4.9

6 512 4.9 4.0 8.9

7 1024 11.5 8.0 19.5

8 2048 23.4 16.0 39.4

9 4096 39.9 32.0 71.9

10 16 0.1 0.1 0.1

11 32 0.1 0.1 0.3

12 64 0.3 0.3 0.5

13 128 0.6 0.5 1.1

14 256 1.2 1.0 2.2

15 512 2.4 2.0 4.4

16 1024 4.9 4.0 8.9

17 2048 9.9 8.0 17.9

18 4096 19.9 16.0 35.9

19 16 0.1 0.1 0.2

20 32 0.2 0.3 0.5

21 64 0.5 0.5 1.0

22 128 1.0 1.0 2.0

23 256 2.0 2.0 4.0

24 512 3.9 4.0 7.9

25 1024 7.9 8.0 15.9

26 2048 15.9 16.0 31.9

27 4096 31.9 32.0 63.9

28 16 0.1 0.1 0.3

29 32 0.3 0.3 0.5

30 64 0.5 0.5 1.0

31 128 1.1 1.0 2.1

32 256 2.1 2.0 4.1

33 512 4.3 4.0 8.3

34 1024 8.5 8.0 16.5

35 2048 17.0 16.0 33.0

36 4096 34.0 32.0 66.0

arm _cfft_f32

arm _cfft_q15

arm _cfft_q31

arm _cfft_radix2_f32
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Table 8. List of Memory Usage of Transform Functions (2/3) 

No. API Function Name Number of Points Table (KB) Buffer (KB) Total (KB)

37 16 0.1 0.1 0.1

38 32 0.1 0.1 0.2

39 64 0.2 0.3 0.5

40 128 0.4 0.5 0.9

41 256 0.9 1.0 1.9

42 512 1.8 2.0 3.8

43 1024 3.5 4.0 7.5

44 2048 7.0 8.0 15.0

45 4096 14.0 16.0 30.0

46 16 0.1 0.1 0.2

47 32 0.2 0.3 0.5

48 64 0.4 0.5 0.9

49 128 0.8 1.0 1.8

50 256 1.6 2.0 3.6

51 512 3.3 4.0 7.3

52 1024 6.5 8.0 14.5

53 2048 13.0 16.0 29.0

54 4096 26.0 32.0 58.0

55 16 0.1 0.1 0.3

56 64 0.5 0.5 1.0

57 256 2.1 2.0 4.1

58 1024 8.5 8.0 16.5

59 4096 34.0 32.0 66.0

60 16 0.1 0.1 0.1

61 64 0.2 0.3 0.5

62 256 0.9 1.0 1.9

63 1024 3.5 4.0 7.5

64 4096 14.0 16.0 30.0

65 16 0.1 0.1 0.2

66 64 0.4 0.5 0.9

67 256 1.6 2.0 3.6

68 1024 6.5 8.0 14.5

69 4096 26.0 32.0 58.0

70 64 0.6 0.5 1.1

71 512 4.9 4.0 8.9

72 4096 39.9 32.0 71.9

arm _cfft_radix8_f32

arm _cfft_radix2_q15

arm _cfft_radix2_q31

arm _cfft_radix4_f32

arm _cfft_radix4_q15

arm _cfft_radix4_q31
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Table 8. List of Memory Usage of Transform Functions (3/3) 

N o. A P I 関数名 サンプリング点数 テーブル(KB ) バッファ(KB ) 合計(K B )

73 128 1.5 2.0 3.5

74 512 6.1 8.0 14.1

75 2048 24.5 32.0 56.5

76 8192 98.0 128.0 226.0

77 32 0.3 0.5 0.8

78 64 0.6 1.0 1.6

79 128 1.1 2.0 3.1

80 256 2.4 4.0 6.4

81 512 4.9 8.0 12.9

82 1024 8.9 16.0 24.9

83 2048 19.5 32.0 51.5

84 4096 39.4 64.0 103.4

85 32 0.2 0.3 0.5

86 64 0.4 0.5 0.9

87 128 0.8 1.0 1.8

88 256 1.6 2.0 3.6

89 512 3.2 4.0 7.2

90 1024 6.4 8.0 14.4

91 2048 12.9 16.0 28.9

92 4096 25.9 32.0 57.9

93 8192 51.9 64.0 115.9

94 32 0.4 0.5 0.9

95 64 0.7 1.0 1.7

96 128 1.5 2.0 3.5

97 256 3.0 4.0 7.0

98 512 6.0 8.0 14.0

99 1024 11.9 16.0 27.9

100 2048 23.9 32.0 55.9

101 4096 47.9 64.0 111.9

102 8192 95.9 128.0 223.9

103 128 3.0 2.0 5.0

104 512 12.1 8.0 20.1

105 2048 48.5 32.0 80.5

106 8192 194.0 128.0 322.0

107 128 1.5 1.0 2.5

108 512 6.2 4.0 10.2

109 2048 24.9 16.0 40.9

110 8192 99.9 64.0 163.9

111 128 3.0 2.0 5.0

112 512 12.0 8.0 20.0

113 2048 47.9 32.0 79.9

114 8192 191.9 128.0 319.9

arm _dct4_q31

arm _rfft_f32

arm _rfft_fast_f32

arm _dct4_f32

arm _dct4_q15

arm _rfft_q31

arm _rfft_q15
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6.5 Caution 

Some number of points in the API functions have a total memory size 32kb or high, and cannot be adjusted to 

BTCM memory size 32kb or less, so be careful when using them. 
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7. Pre-processor Macros of CMSIS-DSP 

The below table is the pre-processor macros of CMSIS-DSP selected by this library. 

 

The pre-processor macros are defined in “arm_math.h”. If you want to change the macro definition, regenerate the 

library. 

 

Table 9. Pre-processor Macros of CMSIS-DSP 

Macro Name Value Description 

ARM_MATH_MATRIX_CHECK 

(None) 

To ensure the robustness of the function, 

Check on the input and output sizes of 

matrices. 

ARM_MATH_ROUNDING 
(None) 

Considering calculation error, Round on 

support functions. 

UNALIGNED_SUPPORT_DISABLE 
(None) 

Disable unaligned memory access, as 

alignment fault does not occur. 

__FPU_PRESENT 
1 

Because the target supports FPU, Build 

on FPU supported. 

ARM_MATH_CM4 
(None) 

Select the source code that is the best for 

the CMSIS-DSP for RZ/T1 Group. 
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8. How to Use The Library 

This section describes about how to use the library.  

 

 Procedure (Overview) 

1. Include “arm_math.h” to use the API function of this library. 

2. Link the library file used by the target compiler. 

3. If you use the API functions in Transform Functions, refer to “5.1 How to Configure” to enable the macro 

definition for number of points of the API function that you want to use. 

 

 Procedure (Detail) 

1. Include “arm_math.h” to use the API function of this library. 

 

2. Link the library file used by the target compiler. 

 

Table 10. Library File Used by Compiler 

No Compiler Library File 

1 Renesas GNU Compiler libRZ_T1_CMSIS_DSP_LIB_gcc.a 

2 IAR Compiler libRZ_T1_CMSIS_DSP_LIB_iarcc.a 

 

3. If you use the API functions in Transform Functions, refer to “5.1 How to Configure” to enable the macro 

definition for number of points of the API function that you want to use. 
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9. Effect of Optimization of CMSIS-DSP Library for RZ/T1 Group 

 The API functions in the Transform Functions can be expected to improve performance by an average of more 

than 40% (*1), compared to the API functions that do not support saving memory. 

 About the other API functions, except for the above, there can be expected to improve performance by an average 

of more than 10% (*1), compared to the API functions that do not support saving memory. 

*1 The Compiler is the Renesas GNU Compiler, and the CPU clock frequency is 450MHz or higher. 
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10. License 

All pre-build libraries contained in the folders "ARM", "GCC" and "IAR" 

are guided by the following license: 

 

Copyright (C) 2009-2015 ARM Limited.  

All rights reserved. 

 

Redistribution and use in source and binary forms, with or without 

modification, are permitted provided that the following conditions are met: 

 - Redistributions of source code must retain the above copyright 

   notice, this list of conditions and the following disclaimer. 

 - Redistributions in binary form must reproduce the above copyright 

   notice, this list of conditions and the following disclaimer in the 

   documentation and/or other materials provided with the distribution. 

 - Neither the name of ARM nor the names of its contributors may be used  

   to endorse or promote products derived from this software without  

   specific prior written permission. 

 

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"  

AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE  

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE 

ARE DISCLAIMED. IN NO EVENT SHALL COPYRIGHT HOLDERS AND CONTRIBUTORS BE 

LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR 

CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF  

SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS  

INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN  

CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)  

ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE 

POSSIBILITY OF SUCH DAMAGE. 
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11. Website and Support 

Renesas Electronics Website 

http://www.renesas.com/ 
 
Inquiries 

http://www.renesas.com/contact/ 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

All trademarks and registered trademarks are the property of their respective owners. 
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products 

 
The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. 

For detailed usage notes on the products covered by this document, refer to the relevant sections of the document as 

well as any technical updates that have been issued for the products. 

 

1.  Handling of Unused Pins 

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

manual. 

 The input pins of CMOS products are generally in the high-impedance state. In operation with 

an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of 

LSI, an associated shoot-through current flows internally, and malfunctions occur due to the 

false recognition of the pin state as an input signal become possible. Unused pins should be 

handled as described under Handling of Unused Pins in the manual. 

2.  Processing at Power-on 

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

 The states of internal circuits in the LSI are indeterminate and the states of register settings and 

pins are undefined at the moment when power is supplied. 

In a finished product where the reset signal is applied to the external reset pin, the states of 

pins are not guaranteed from the moment when power is supplied until the reset process is 

completed. 

In a similar way, the states of pins in a product that is reset by an on-chip power-on reset 

function are not guaranteed from the moment when power is supplied until the power reaches 

the level at which resetting has been specified. 

3.  Prohibition of Access to Reserved Addresses 

Access to reserved addresses is prohibited. 

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

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

4.  Clock Signals 

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

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

has stabilized. 

 When the clock signal is generated with an external resonator (or from an external oscillator) 

during a reset, ensure that the reset line is only released after full stabilization of the clock 

signal. Moreover, when switching to a clock signal produced with an external resonator (or by 

an external oscillator) while program execution is in progress, wait until the target clock signal is 

stable. 

5.  Differences between Products 

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

that the change will not lead to problems. 

 The characteristics of Microprocessing unit or Microcontroller unit products in the same group 

but having a different part number may differ in terms of the internal memory capacity, layout 

pattern, and other factors, which can affect the ranges of electrical characteristics, such as 

characteristic values, operating margins, immunity to noise, and amount of radiated noise. 

When changing to a product with a different part number, implement a system-evaluation test 

for the given product. 

 



 

 

- ARM and Cortex are registered trademarks of ARM Limited (or its subsidiaries) in the EU and/or  

elsewhere. All rights reserved.  

- Ethernet is a registered trademark of Fuji Xerox Co., Ltd. 

- IEEE is a registered trademark of the Institute of Electrical and Electronics Engineers Inc  

- TRON is an acronym for "The Real-time Operation system Nucleus. 

- ITRON is an acronym for "Industrial TRON.  

- μITRON is an acronym for "Micro Industrial TRON. 

- TRON, ITRON, and μITRON do not refer to any specific product or products.  

- Additionally all product names and service names in this document are a trademark or a registered  

trademark which belongs to the respective owners. 

 



 

  

Notice
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for

the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by

you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes involving patents, copyrights, or other intellectual property rights of third parties, by or

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawing, chart, program, algorithm, application

examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages

incurred by you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics products.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for each Renesas Electronics product depends on the

product’s quality grade, as indicated below.

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

equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical

implantations etc.), or may cause serious property damages (space and undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas

Electronics disclaims any and all liability for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas

Electronics.

6. When using the Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, "General Notes for Handling and Using Semiconductor Devices" in the

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond such specified

ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics such as the occurrence of failure at a

certain rate and malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them

against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction of Renesas Electronics products, such as safety design for hardware and

software including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures by your own responsibility as warranty

for your products/system.  Because the evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please investigate applicable laws and

regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all

these applicable laws and regulations.  Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws

or regulations. You shall not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,

such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,

design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics

products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,

selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the

countries asserting jurisdiction over the parties or transactions.

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,

and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

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

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

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

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

http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.
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