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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Data Converters A/D 24x10b
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Mounting Type Surface Mount
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Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to 
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website. 

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

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of 

semiconductor products and application examples.  You are fully responsible for the incorporation of these circuits, software, 
and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by 
you or third parties arising from the use of these circuits, software, or information. 

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

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

7. Renesas Electronics products are classified according to the following three quality grades:  “Standard”, “High Quality”, and 
“Specific”.  The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as 
indicated below.  You must check the quality grade of each Renesas Electronics product before using it in a particular 
application.  You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior 
written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 
which it is not intended without the prior written consent of Renesas Electronics.  Renesas Electronics shall not be in any way 
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an 
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written 
consent of Renesas Electronics.  The quality grade of each Renesas Electronics product is “Standard” unless otherwise 
expressly specified in a Renesas Electronics data sheets or data books, etc. 

“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. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support. 

“Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or 
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 

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

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

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

11. This document may not be 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, or if you have any other inquiries. 

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

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 
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1.3 Block Diagram
Figure 1.1 is a block diagram of the M16C/28 Group  (M16C/28, M16C/28B), 80-pin and 85-pin package.

Figure 1.2 is a block diagram of the M16C/28 Group (M16C/28, M16C/28B), 64-pin package.

Figure 1.1  M16C/28 Group (M16C/28, M16C/28B), 80-Pin/85-Pin Block Diagram

AAAA
AAAA
AAAA

Output (Timer A) : 5
Input (Timer B) : 3

Internal Peripheral Functions

Watchdog timer
(15 bits)

DMAC
 (2 channels)

Memory

ROM(1)

RAM(2)

 A/D converter
(10 bits x 24 channels)

UART/clock synchronous SI/O
(8 bits x 3 channels)

System clock generator

XIN-XOUT

XCIN-XCOUT

On-chip oscillator
PLL frequency synthesizer

M16C/60 Series CPU Core

R0LR0H
R1H R1L

R2
R3

A0
A1
FB

SB

ISP

USP

INTB

Multiplier 8

P
ort P

10

7

P
ort P

9

8

P
ort P

8
P

ort P
7 8

P
ort P

6 8

Port P2

8

PC

FLG

Timer (16 bits)

3-phase PWM

Port P3

8

Port P1

8

I/O Ports Port P0

8

Clock synchronous SI/O
(8 bits x 2 channels)

Multi-master I2C bus

( )
 Timer S

Input capture/
Output compare

Time measurement : 8 channels
Waveform generating : 8 channels

NOTES:
     1. ROM size depends on MCU type.
     2. RAM size depends on MCU type.



1. Overview

page 5 33fo6002,51.peS05.0.veR

)B82/C61M,82/C61M(puorG82/C61M

Figure 1.2  M16C/28 Group (M16C/28, M16C/28B), 64-Pin Block Diagram
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1.4 Product Information
Tables 1.3 and 1.4 list the M16C/28 Group product information and Figure 1.3 shows the product number-

ing system. The specifications are partially different between normal-ver.and T/ V-ver..

Table 1.3  M16C/28 Product List -Normal-ver.                                As of  September, 2006
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Table 1.4  M16C/28B Product List -Normal-ver.           As of  September, 2006

(N): New
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Package type:
HP : Package  PLQP0080KB-A(80P6Q-A)

   PLQP0064KB-A(64P6Q-A)
WG : Package   PTLG0085JB-A(85F0G)

Version
    (no): M16C/28 Group Normal-ver.
     B: M16C/28B Group
ROM capacity / RAM capacity (1):

6 : (48K+4K) bytes / 4K bytes
8 : (64K + 4K) bytes / 4K bytes
A : (96K + 4K) bytes / 8K bytes
C : (128K + 4K) bytes / 12K bytes

Memory type:
 F : Flash memory version
 M : Mask ROM version

Type No.      M 3 0 2 8  0  F C B H P - U 7

M16C/28 Group, M16C/28B Group

M16C Family

Pin count
(The value itself has no specific meaning)

Product code

NOTE: 
     1. "+4K bytes" is available only in flash memory ver..

Figure 1.3 Product Numbering System
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1.5 Pin Assignment
Figures 1.5 to 1.7 show the pin Assignments (top view).

NOTES :
   1. The numbers in each grid (circle) show the pin numbers of the M30280FAHP (80P6Q-A
       package)
   2. Connect grids written as (Vss) to Vss(GND) or leave them open.
   3. Set PACR2 to PACR0 bits in the PACR register to "0112" before you input and output it after
       resetting to each pin. When the PACR register is not set, the input and output function of
       some pins are disabled.

Package: PTLG0085JB-A(85F0G)

Figure 1.5  Pin Assignment (Top View) of 85-pin Package
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Table 1.8  Pin Characteristics for 85-pin Package

niP
.oN

lortnoC
niP

troP
tpurretnI

niP
niPremiT niPSremiT niPTRAU

retsam-itluM
I2 niPsubC

niPgolanA
A-BK0800PQLP

rebmuNniP

1A 9P 5 KLC 4 2NA 5 1

2A 9P 6 S 4TUO 2NA 6 08

3A ccVA 87

4A V FER 77

5A 01P 1 NA 1 47

6A 01P 5 IK 1 NA 5 07

7A 0P 0 0NA 0 76

8A 0P 3 0NA 3 46

9A 0P 5 0NA 5 26

01A 0P 6 0NA 6 16

1B 9P 2 BT NI2 3

2B 9P 3 2NA 4 2

3B 9P 7 S 4NI 2NA 7 97

4B 01P 0 NA 0 67

5B 01P 2 NA 2 37

6B 01P 4 IK 0 NA 4 17

7B 01P 7 IK 3 NA 7 86

8B 0P 2 0NA 2 56

9B 0P 4 0NA 4 36

01B 0P 7 0NA 7 06

1C ssVNC 6

2C 9P 0 BT NI0 5

3C 9P 1 BT NI1 4

4C ssVA 57

5C 01P 3 NA 3 27

6C ssV )1( )11(

7C 01P 6 IK 2 NA 6 96

8C 0P 1 0NA 1 66

9C 1P 0 2NA 0 95

01C 1P 1 2NA 1 85

1D X TUOC
8P 6

8

2D X NIC 8P 7 7

3D TESER 9

4D ssV )1( )11(

8D 1P 2 2NA 2 75

9D 1P 3 2NA 3 65

01D 1P 4 55

1E X TUO 01

2E X NI 21

3E ssV 11
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Table 1.8  Pin Characteristics for 85-pin Package (continued)

niP
.oN

lortnoC
niP

troP
tpurretnI

niP
niPremiT niPSremiT niPTRAU

retsam-itluM
I2 niPsubC

niPgolanA
A-BK0800PQLP

rebmuNniP

8E 1P 5 TNI 3 VDI DA GRT 45

9E 1P 6 TNI 4 WDI 35

01E 1P 7 TNI 5 UDI 1CPNI 7 25

1F ccV 31

2F ccV 31

3F 8P 5 IMN DS 41

8F ssV )1( )11(

9F 2P 0

1CTUO 0 /
1CPNI 0 ADS MM 15

01F 2P 1

1CTUO 1 /
1CPNI 1 LCS MM 05

1G 8P 4 TNI 2 PZ 51

2G 8P 3 TNI 1 61

3G 8P 2 TNI 0 71

8G 2P 2

1CTUO 2 /
1CPNI 2 94

9G 2P 3

1CTUO 3 /
1CPNI 3 84

01G 2P 4

1CTUO 4 /
1CPNI 4 74

1H 8P 1 AT NI4 U/ 81

2H 8P 0 AT TUO4 U/ 91

3H 7P 1 AT NI0 RXD2 LCS/ 2 KLC/ 1 62

4H 6P 6 RXD1 92

5H ssV )1( )11(

6H 3P 5 43

7H 3P 2 S 3TUO 73

8H 2P 5

1CTUO 5 /
1CPNI 5 64

9H 2P 6

1CTUO 6 /
1CPNI 6 54

01H 2P 7

1CTUO 7 /
1CPNI 7 44

1J 7P 6 AT TUO3 12

2J 7P 4 AT TUO2 W/ 32

3J 7P 2 AT TUO1 V/ KLC 2 R/ XD1 52

4J 6P 7 TXD1 82

5J 6P 4

STR 1 STC/ 1 STC/ 0 /
SKLC 1 13

6J 3P 6 33

7J 3P 3 63

8J 6P 2 RXD0 14

9J 6P 0 STR 0 STC/ 0 34

01J 6P 1 KLC 0 24

1K 7P 7 AT NI3 02

2K 7P 5 AT NI2 W/ 22

3K 7P 3 AT NI1 V/ STC 2 STR/ 2 DXT/ 1 42

4K 7P 0 AT TUO0

TXD2 ADS/ 2 STR/ 1 /
STC 1 STC/ 0 SKLC/ 1 72

5K 6P 5 KLC 1 03

6K 3P 7 23

7K 3P 4 53

8K 6P 3 TXD0 04

9K 3P 0 KLC 3 93

01K 3P 1 S 3NI 83
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Table 1.9  Pin Characteristics for 80-Pin Package
niP
.oN

lortnoC
niP

troP
tpurretnI

niP
niPremiT niPSremiT niPTRAU

retsam-itluM
I2 niPsubC

niPgolanA

1 9P 5 KLC 4 2NA 5

2 9P 3 2NA 4

3 9P 2 BT NI2

4 9P 1 BT NI1

5 9P 0 BT NI0

6 ssVNC

7 X NIC 8P 7

8 X TUOC 8P 6

9 TESER

01 X TUO

11 ssV

21 X NI

31 ccV

41 8P 5 IMN DS

51 8P 4 TNI 2 PZ

61 8P 3 TNI 1

71 8P 2 TNI 0

81 8P 1 AT NI4 U/

91 8P 0 AT TUO4 U/

02 7P 7 AT NI3

12 7P 6 AT TUO3

22 7P 5 AT NI2 W/

32 7P 4 AT TUO2 W/

42 7P 3 AT NI1 V/ STC 2 STR/ 2 T/ XD1

52 7P 2 AT TUO1 V/ KLC 2 R/ XD1

62 7P 1 AT NI0 RXD2 LCS/ 2 KLC/ 1

72 7P 0 AT TUO0

TXD2 ADS/ 2 STR/ 1 /
STC 1 STC/ 0 SKLC/ 1

82 6P 7 TXD1

92 6P 6 RXD1

03 6P 5 KLC 1

13 6P 4

STR 1 STC/ 1 STC/ 0 /
SKLC 1

23 3P 7

33 3P 6

43 3P 5

53 3P 4

63 3P 3

73 3P 2 S 3TUO

83 3P 1 S 3NI

93 3P 0 KLC 3

04 6P 3 TXD0
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niP
.oN

lortnoC
niP

troP
tpurretnI

niP
niPremiT niPSremiT niPTRAU

retsam-itluM
I2 niPsubC

niPgolanA

14 6P 2 RXD0

24 6P 1 KLC 0

34 6P 0 STR 0 STC/ 0

44 2P 7 1CTUO 7 1CPNI/ 7

54 2P 6 1CTUO 6 1CPNI/ 6

64 2P 5 1CTUO 5 1CPNI/ 5

74 2P 4 1CTUO 4 1CPNI/ 4

84 2P 3 1CTUO 3 1CPNI/ 3

94 2P 2 1CTUO 2 1CPNI/ 2

05 2P 1 1CTUO 1 1CPNI/ 1 LCS MM

15 2P 0 1CTUO 0 1CPNI/ 0 ADS MM

25 1P 7 TNI 5 UDI 1CPNI 7

35 1P 6 TNI 4 WDI

45 1P 5 TNI 3 VDI DA GRT

55 1P 4

65 1P 3 2NA 3

75 1P 2 2NA 2

85 1P 1 2NA 1

95 1P 0 2NA 0

06 0P 7 0NA 7

16 0P 6 0NA 6

26 0P 5 0NA 5

36 0P 4 0NA 4

46 0P 3 0NA 3

56 0P 2 0NA 2

66 0P 1 0NA 1

76 0P 0 0NA 0

86 01P 7 IK 3 NA 7

96 01P 6 IK 2 NA 6

07 01P 5 IK 1 NA 5

17 01P 4 IK 0 NA 4

27 01P 3 NA 3

37 01P 2 NA 2

47 01P 1 NA 1

57 ssVA

67 01P 0 NA 0

77 V FER

87 ccVA

97 9P 7 S 4NI 2NA 7

08 9P 6 S 4TUO 2NA 6

Table 1.9  Pin Characteristics for 80-Pin Package (Continued)
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Table 1.10  Pin Characteristics for 64-Pin Package
niP
.oN

lortnoC
niP

troP
tpurretnI

niP
niPremiT niPSremiT niPTRAU

retsam-tluM
I2 niPsubC

niPgolanA

1 9P 1 AT NI1

2 9P 0 BT NI0

3 ssVNC

4 X NIC 8P 7

5 X TUOC 8P 6

6 TESER

7 X TUO

8 ssV

9 X NI

01 ccV

11 8P 5 IMN DS

21 8P 4 TNI 2 PZ

31 8P 3 TNI 1

41 8P 2 TNI 0

51 8P 1 AT NI4 U/

61 8P 0 AT TUO4 U/

71 7P 7 AT NI3

81 7P 6 AT TUO3

91 7P 5 AT NI2 W/

02 7P 4 AT TUO2 W/

12 7P 3 AT NI1 V/ STC 2 STR/ 2 T/ XD1

22 7P 2 AT TUO1 V/ KLC 2 R/ XD1

32 7P 1 AT NI0 RXD2 LCS/ 2 KLC/ 1

42 7P 0 AT TUO0

TXD2 ADS/ 2 STR/ 1 /
STC 1 STC/ 0 SKLC/ 1

52 6P 7 TXD1

62 6P 6 RXD1

72 6P 5 KLC 1

82 6P 4

STR 1 STC/ 1 STC/ 0 /
SKLC 1

92 3P 3

03 3P 2 S 3TUO

13 3P 1 S 3NI

23 3P 0 KLC 3

33 6P 3 TXD0

43 6P 2 RXD0

53 6P 1 KLC 0

63 6P 0 STR 0 STC/ 0

73 2P 7 1CTUO 7 1CPNI/ 7

83 2P 6 1CTUO 6 1CPNI/ 6

93 2P 5 1CTUO 5 1CPNI/ 5

04 2P 4 1CTUO 4 1CPNI/ 4
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Table 10  Pin Characteristics for 64-Pin Package (Continued)
niP
.oN

lortnoC
niP

troP
tpurretnI

niP
niPremiT niPSremiT niPTRAU

retsam-itluM
I2 niPsubC

niPgolanA

14 2P 3 1CTUO 3 1CPNI/ 3

24 2P 2 1CTUO 2 1CPNI/ 2

34 2P 1 1CTUO 1 1CPNI/ 1 LCS MM

44 2P 0 1CTUO 0 1CPNI/ 0 ADS MM

54 1P 7 TNI 5 UDI 1CPNI 7

64 1P 6 TNI 4 WDI

74 1P 5 TNI 3 VDI DA GRT

84 0P 3 0NA 3

94 0P 2 0NA 2

05 0P 1 0NA 1

15 0P 0 0NA 0

25 01P 7 IK 3 NA 7

35 01P 6 IK 2 NA 6

45 01P 5 IK 1 NA 5

55 01P 4 IK 0 NA 4

65 01P 3 NA 3

75 01P 2 NA 2

85 01P 1 NA 1

95 ssVA

06 01P 0 NA 0

16 V FER

26 ccVA

36 9P 3 2NA 4

46 9P 2 BT NI2
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1.6 Pin Description
Table 1.10  Pin  Description (64-Pin, 80-Pin and 85-Pin Packages)

Apply 2.7 to 5.5V to the Vcc pin. Apply 0V to the Vss pin.

Supplies power to the A/D converter. Connect the AVCC pin to VCC and

the AVSS pin to VSS.
___________

The MCU is in a reset state when "L" is applied to the RESET pin

Connect the CNVSS pin to VSS.

I/O pins for the main clock oscillation circuit.  Connect a ceramic resonator

or crystal oscillator between XIN and XOUT. To apply external clock, apply

it to XIN and leave XOUT open. If XIN is not used (for external oscillator or

external clock) connect XIN pin to VCC and leave XOUT open.

I/O pins for the sub clock oscillation circuit.  Connect a crystal oscillator

between XCIN and XCOUT.
______ ________

Input pins for the INT interrupt. INT2 can be used for Timer A Z-phase

function.
_______ _______

Input pin for the NMI interrupt. NMI cannot be used as I/O port while the three-
_______

phase motor control is enabled. Apply a stable "H" to NMI after setting it's

direction register to "0" when the three-phase motor control is enabled.

Input pins for the key input interrupt

I/O pins for the timer A0 to A4

Input pins for the timer A0 to A4

Input pin for Z-phase

Input pins for the timer B0 to B2

Output pins for the three-phase motor control timer

Input and output pins for the three-phase motor control timer

Input pins for data transmission control

Output pins for data reception control

Inputs and outputs the transfer clock

Inputs serial data

Outputs serial data

Output pin for transfer clock

Inputs and outputs serial data

Inputs and outputs the transfer clock

Inputs and outputs serial data

Inputs and outputs the transfer clock

Applies reference voltage to the A/D converter

Analog input pins for the A/D converter

Input pin for an external A/D trigger

VCC, VSS

AVCC

AVSS
____________

RESET

CNVSS

XIN

XOUT

XCIN

XCOUT
________ ________

INT0 to INT5

_______

NMI

_____ _____

KI0 to KI3

TA0OUT to

TA4OUT

TA0IN to

TA4IN

ZP

TB0IN to

TB2IN
___ ___

U, U, V, V,
___

W, W

IDU, IDW,
_____

IDV, SD
_________ _________

CTS0 to CTS2
_________ _________

RTS0 to RTS2

CLK0 to CLK3

RxD0 to RxD2

TxD0 to TxD2

CLKS1

SDA2

SCL2

SDAMM

SCLMM

VREF

AN0 to AN7

AN00 to AN03

AN24
___________

ADTRG

Power Supply

Analog Power

Supply

Reset Input

CNVSS

Main Clock

Input

Main Clock

Output

Sub Clock Input

Sub Clock Output
______

INT Interrupt

Input
_______

NMI Interrupt

Input

Key Input Interrupt

Timer A

Timer B

Three-phase

Motor Control

Timer Output

Serial I/O

I2C Mode

Multi-master

I2C bus

Reference

Voltage Input

A/D Converter

I

I

I

I

I

O

I

O

I

I

I

I/O

I

I

I

O

I/O

I

O

I/O

I

O

O

I/O

I/O

I

I

I : Input       O : Output        I/O : Input and output

Classification Symbol I/O Type Function
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Input pins for the time measurement function

Output pins for the waveform generating function

I/O ports for CMOS.  Each port can be programmed for input or output

under the control of the direction register.  An input port can be set, by

program, for a pull-up resistor available or for no pull-up resister available

in 4-bit units

I/O ports having equivalent functions to P0

INPC10 to INPC17

OUTC10 to OUTC17

P00 to P03

P15 to P17

P20 to P27

P30 to P33

P60 to P67

P70 to P77

P80 to P87

P100 to P107

P90 to P93

Timer S

I/O Ports

I

O

I/O

I/O

I : Input       O : Output        I/O : Input and output

Classification Symbol I/O Type Function

Table 1.10  Pin  Description (64-Pin, 80-Pin and 85-Pin Packages) (Continued)
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2.3 Frame Base Register (FB)
FB is configured with 16 bits, and is used for FB relative addressing.

2.4 Interrupt Table Register (INTB)
INTB is configured with 20 bits, indicating the start address of an interrupt vector table.

2.5 Program Counter (PC)
PC is configured with 20 bits, indicating the address of an instruction to be executed.

2.6 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)
Stack pointer (SP) comes in two types: USP and ISP, each configured with 16 bits.

Your desired type of stack pointer (USP or ISP) can be selected by the U flag of FLG.

2.7 Static Base Register (SB)
SB is configured with 16 bits, and is used for SB relative addressing.

2.8 Flag Register (FLG)
FLG consists of 11 bits, indicating the CPU status.

2.8.1 Carry Flag (C Flag)

This flag retains a carry, borrow, or shift-out bit that has occurred in the arithmetic/logic unit.

2.8.2 Debug Flag (D Flag)

The D flag is used exclusively for debugging purpose. During normal use, it must be set to 0.

2.8.3  Zero Flag (Z Flag)

This flag is set to 1 when an arithmetic operation resulted in 0; otherwise, it is 0.

2.8.4 Sign Flag (S Flag)

This flag is set to 1 when an arithmetic operation resulted in a negative value; otherwise, it is 0.

2.8.5 Register Bank Select Flag (B Flag)

Register bank 0 is selected when this flag is 0 ; register bank 1 is selected when this flag is 1.

2.8.6 Overflow Flag (O Flag)

This flag is set to 1 when the operation resulted in an overflow; otherwise, it is 0.

2.8.7 Interrupt Enable Flag (I Flag)

This flag enables a maskable interrupt.

Maskable interrupts are disabled when the I flag is 0, and are enabled when the I flag is 1.  The I flag is

cleared to 0 when the interrupt request is accepted.

2.8.8 Stack Pointer Select Flag (U Flag)

ISP is selected when the U flag is 0; USP is selected when the U flag is 1.

The U flag is cleared to 0 when a hardware interrupt request is accepted or an INT instruction for software

interrupt Nos. 0 to 31 is executed.

2.8.9 Processor Interrupt Priority Level (IPL)

IPL is configured with three bits, for specification of up to eight processor interrupt priority levels from level

0 to level 7.

If a requested interrupt has priority greater than IPL, the interrupt is enabled.

2.8.10 Reserved Area

When write to this bit, write 0. When read, its content is indeterminate.
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4. Special Function Register (SFR)
SFR (Special Function Register) is the control register of peripheral functions. Tables 4.1 to 4.7 list the SFR

information.

Table 4.1  SFR Information(1)(1)

NOTES:
1.The blank spaces are reserved. No access is allowed.
2. The CM20, CM21, and CM27 bits do not change at oscillation stop detection reset.
3. This register does not change at software reset, watchdog timer reset and oscillation stop detection reset.

  X : Undefined

000016

000116

000216

000316

000416

000516

000616

000716

000816

000916

000A16

000B16

000C16

000D16

000E16

000F16

001016

001116

001216

001316

001416

001516

001616

001716

001816

001916

001A16

001B16

001C16

001D16

001E16

001F16

002016

002116

002216

002316

002416

002516

002616

002716

002816

002916

002A16

002B16

002C16

002D16

002E16

002F16

003016

003116

003216

003316

003416

003516

003616

003716

003816

003916

003A16

003B16

003C16

003D16

003E16

003F16

Address Register Symbol After Reset

Processor mode register 0 PM0 0016
Processor mode register 1 PM1 000010002
System clock control register 0 CM0 010010002
System clock control register 1 CM1 001000002

Address match interrupt enable register AIER XXXXXX002
Protect register PRCR XX0000002

Oscillation stop detection register (2) CM2 0X0000102

Watchdog timer start register WDTS XX16
Watchdog timer control register WDC 00XXXXXX2
Address match interrupt register 0 RMAD0 0016

0016
X016

Address match interrupt register 1 RMAD1 0016
0016
X016

Voltage detection register 1 (3) VCR1 000010002
Voltage detection register 2 (3) VCR2 0016

PLL control register 0 PLC0 0001X0102

Processor mode register 2 PM2 XXX000002
Low voltage detection interrupt register D4INT 0016
DMA0 source pointer SAR0 XX16

XX16
XX16

DMA0 destination pointer DAR0 XX16
XX16
XX16

DMA0 transfer counter TCR0 XX16
XX16

DMA0 control register DM0CON 00000X002

DMA1 source pointer SAR1 XX16
XX16
XX16

DMA1 destination pointer DAR1 XX16
XX16
XX16

DMA1 transfer counter TCR1 XX16
XX16

DMA1 control register DM1CON 00000X002
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038016

038116

038216

038316

038416

038516

038616

038716

038816

038916

038A16

038B16

038C16

038D16

038E16

038F16

039016

039116

039216

039316

039416

039516

039616

039716

039816

039916

039A16

039B16

039C16

039D16

039E16

039F16

03A016

03A116

03A216

03A316

03A416

03A516

03A616

03A716

03A816

03A916

03AA16

03AB16

03AC16

03AD16

03AE16

03AF16

03B016

03B116

03B216

03B316

03B416

03B516

03B616

03B716

03B816

03B916

03BA16

03BB16

03BC16

03BD16

03BE16

03BF16

Count start flag TABSR 0016
Clock prescaler reset flag CPSRF 0XXXXXXX2
One-shot start flag ONSF 0016
Trigger select register TRGSR 0016
Up-down flag UDF 0016

Timer A0 register TA0 XX16
XX16

Timer A1 register TA1 XX16
XX16

Timer A2 register TA2 XX16
XX16

Timer A3 register TA3 XX16
XX16

Timer A4 register TA4 XX16
XX16

Timer B0 register TB0 XX16
XX16

Timer B1 register TB1 XX16
XX16

Timer B2 register TB2 XX16
XX16

Timer A0 mode register TA0MR 0016
Timer A1 mode register TA1MR 0016
Timer A2 mode register TA2MR 0016
Timer A3 mode register TA3MR 0016
Timer A4 mode register TA4MR 0016
Timer B0 mode register TB0MR 00XX00002
Timer B1 mode register TB1MR 00XX00002
Timer B2 mode register TB2MR 00XX00002
Timer B2 special mode register TB2SC X00000002

UART0 transmit/receive mode register U0MR 0016
UART0 bit rate generator U0BRG XX16
UART0 transmit buffer register U0TB XX16

XX16
UART0 transmit/receive control register 0 U0C0 000010002
UART0 transmit/receive control register 1 U0C1 000000102
UART0 receive buffer register U0RB XX16

XX16
UART1 transmit/receive mode register U1MR 0016
UART1 bit rate generator U1BRG XX16
UART1 transmit buffer register U1TB XX16

XX16
UART1 transmit/receive control register 0 U1C0 000010002
UART1 transmit/receive control register 1 U1C1 000000102
UART1 receive buffer register U1RB XX16

XX16
UART transmit/receive control register 2 UCON X00000002

DMA0 request cause select register DM0SL 0016

DMA1 request cause select register DM1SL 0016

Address Register Symbol After Reset

Note 1:The blank spaces are reserved. No access is allowed. 

 X : Undefined

Table 4.6  SFR Information(6)(1)
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03C016

03C116

03C216

03C316

03C416

03C516

03C616

03C716

03C816

03C916

03CA16

03CB16

03CC16

03CD16

03CE16

03CF16

03D016

03D116

03D216

03D316

03D416

03D516

03D616

03D716

03D816

03D916

03DA16

03DB16

03DC16

03DD16

03DE16

03DF16

03E016

03E116

03E216

03E316

03E416

03E516

03E616

03E716

03E816

03E916

03EA16

03EB16

03EC16

03ED16

03EE16

03EF16

03F016

03F116

03F216

03F316

03F416

03F516

03F616

03F716

03F816

03F916

03FA16

03FB16

03FC16

03FD16

03FE16

03FF16

A/D register 0 AD0 XX16
XX16

A/D register 1 AD1 XX16
XX16

A/D register 2 AD2 XX16
XX16

A/D register 3 AD3 XX16
XX16

A/D register 4 AD4 XX16
XX16

A/D register 5 AD5 XX16
XX16

A/D register 6 AD6 XX16
XX16

A/D register 7 AD7 XX16
XX16

A/D trigger control register ADTRGCON 0016
A/D convert status register 0 ADSTAT0 00000X002
A/D control register 2 ADCON2 0016

A/D control register 0 ADCON0 00000XXX2
A/D control register 1 ADCON1 0016

Port P0 register P0 XX16
Port P1 register P1 XX16
Port P0 direction register PD0 0016
Port P1 direction register PD1 0016
Port P2 register P2 XX16
Port P3 register P3 XX16
Port P2 direction register PD2 0016
Port P3 direction register PD3 0016

Port P6 register P6 XX16
Port P7 register P7 XX16
Port P6 direction register PD6 0016
Port P7 direction register PD7 0016
Port P8 register P8 XX16
Port P9 register P9 XX16
Port P8 direction register PD8 0016
Port P9 direction register PD9 000X00002
Port P10 register P10 XX16

Port P10 direction register PD10 0016

Pull-up control register 0 PUR0 0016
Pull-up control register 1 PUR1 0016
Pull-up control register 2 PUR2 0016
Port control register PCR 0016

Note 1:The blank spaces are reserved. No access is allowed.

 X : Undefined

Address Register Symbol After Reset

Table 4.7  SFR Information(7)(1)
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K

J

A

H

G

F

E

D

C

B

1 2 3 4 5 6 7 8

S

B

A

S

y S

AB

Index mark

AB

x4

(Laser mark)

Index mark

Aw S

w
B

D

E

A

b1

0.390.350.31b

b1

y 0.10

e 0.65

x

A 1.05

E 7.0

D 7.0

Reference
Symbol

Dimension in Millimeters

Min Nom Max

0.39 0.43 0.47

0.08

P-TFLGA85-7x7-0.65 0.1g

MASS[Typ.]

85F0GPTLG0085JB-A

RENESAS CodeJEITA Package Code Previous Code

w 0.20

v 0.15

e



Keep safety first in your circuit designs!
1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble 

may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
   Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary 
   circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials
1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's 

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data, 

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.
3. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of 

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons.  It is 
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product 
information before purchasing a product listed herein.

   The information described here may contain technical inaccuracies or typographical errors.
   Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.
   Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor 

home page (http://www.renesas.com).
4. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to 

evaluate all information as a total system before making a final decision on the applicability of the information and products.  Renesas Technology Corp. assumes 
no responsibility for any damage, liability or other loss resulting from the information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life 
is potentially at stake.  Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a 
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater 
use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
7. If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and 

cannot be  imported into a country other than the approved destination.
   Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.
8. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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