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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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1.4 Product List
Table 1.2 lists the M16C/30P group products and Figure 1.2 shows the Part No., Memory Size, and Package.  Table
1.4 lists Product Code of MASK ROM version for M16C/30P. Figure 1.3 shows the Marking Diagram of Mask
ROM Version for M16C/30P (Top View). Table 1.5 lists Product Code of One Time Flash version, Flash Memory
version, and ROM-less version for M16C/30P. Figure 1.4 shows the Marking Diagram of  One Time Flash version,
Flash Memory version, and ROM-less Version for M16C/30P (Top View). Please specify the marking for
M16C30P (MASK ROM version) when placing an order for ROM.

(D): Under development
(P): Under planning
NOTES:

1. Previous package codes are as follows.
PRQP0100JB-A : 100P6S-A, 
PLQP0100KB-A : 100P6Q-A

2. Block A (4-Kbytes space) is available in flash memory version.

Table 1.2 Product List (1) As of March 2007
Part No. ROM Capacity RAM Capacity package code (1) Remarks

M30302MAP-XXXFP 96 Kbytes 5 Kbytes PRQP0100JB-A Mask ROM version
M30302MAP-XXXGP PLQP0100KB-A
M30302MCP-XXXFP 128 Kbytes PRQP0100JB-A
M30302MCP-XXXGP PLQP0100KB-A
M30302MDP-XXXFP 160 Kbytes 6 Kbytes PRQP0100JB-A
M30302MDP-XXXGP PLQP0100KB-A
M30302MEP-XXXFP 192 Kbytes PRQP0100JB-A
M30302MEP-XXXGP PLQP0100KB-A
M30302GAPFP 96 Kbytes 5 Kbytes PRQP0100JB-A One Time Flash

version
(blank product)M30302GAPGP (D) PLQP0100KB-A

M30302GCPFP 128 Kbytes PRQP0100JB-A
M30302GCPGP (D) PLQP0100KB-A
M30302GDPFP 160 Kbytes 6 Kbytes PRQP0100JB-A
M30302GDPGP (D) PLQP0100KB-A
M30304GDPFP (D) 12 Kbytes PRQP0100JB-A
M30304GDPGP (D) PLQP0100KB-A
M30302GEPFP 192 Kbytes 6 Kbytes PRQP0100JB-A
M30302GEPGP (D) PLQP0100KB-A
M30304GEPFP (D) 12 Kbytes PRQP0100JB-A
M30304GEPGP (D) PLQP0100KB-A
M30302GGPFP (D) 256 Kbytes 12 Kbytes PRQP0100JB-A
M30302GGPGP (D) PLQP0100KB-A
M30302GAP-XXXFP 96 Kbytes 5 Kbytes PRQP0100JB-A One Time Flash

version
(factory programmed 
product)

M30302GAPvGP (D) PLQP0100KB-A
M30302GCP-XXXFP 128 Kbytes PRQP0100JB-A
M30302GCP-XXXGP (D) PLQP0100KB-A
M30302GDP-XXXFP 160 Kbytes 6 Kbytes PRQP0100JB-A
M30302GDP-XXXGP (D) PLQP0100KB-A
M30304GDP-XXXFP (D) 12 Kbytes PRQP0100JB-A
M30304GDP-XXXGP (D) PLQP0100KB-A
M30302GEP-XXXFP 192 Kbytes 6 Kbytes PRQP0100JB-A
M30302GEP-XXXGP (D) PLQP0100KB-A
M30304GEP-XXXFP (D) 12 Kbytes PRQP0100JB-A
M30304GEP-XXXGP (D) PLQP0100KB-A
M30302GGP-XXXFP (D) 256 Kbytes 12 Kbytes PRQP0100JB-A
M30302GGP-XXXGP (D) PLQP0100KB-A
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Figure 1.3 Marking Diagram of Mask ROM Version for M16C/30P (Top View)

Table 1.4 Product Code of MASK ROM version for M16C/30P

Product Code Package Operating Ambient Temperature

U1 Lead-free -20°C to 85°C

U4 -40°C to 85°C

M 1 6 C
M3 0 3 0 2 M D P - X X X F P

A U 1 X X X X X X X
Part No. (See Figure 1.2  Part No., Memory Size, and Package)
Chip version, product code and date code

A : Shows chip version.
  Henceforth, whenever it changes a version,

it continues with A, B, and C.
U1 : Shows Product code. (See table 1.3  Product Code)
XXXXXXX : Seven digits

PRQP0100JB-A (100P6S-A)

1. Standard Renesas Mark

M3 0 3 0 2 M D P - X X X F P
A U 1

M1 6 C X X X X X X X

Part No. (See Figure 1.2  Part No., Memory Size, and Package)
Chip version and product code

A : Shows chip version.
Henceforth, whenever it changes a version,
it continues with A, B, and C.

U1 : Shows Product code. (See table 1.3  Product Code)

Date code seven digits

2. Customer’s Parts Number + Renesas catalog name

M 1 6 C
M 3 0 3 0 2 MD P

- X X X G P
A U 1 X X X X X X X

Part No. (See Figure 1.2  Part No., Memory Size, and Package)

Chip version, product code and date code
A : Shows chip version.

Henceforth, whenever it changes a version,
it continues with A, B, and C.

U1 : Shows Product code. (See table 1.3  Product Code)
XXXXXXX : Seven digits

PLQP0100KB-A (100P6Q-A)

1. Standard Renesas Mark

M 3 0 3 0 2 MD P
A U 1 - X X X G P
M 1 6 C X X X X X X X

Part No. (See Figure 1.2  Part No.,  Memory Size, and Package)
Chip version and product code

A : Shows chip version.
Henceforth, whenever it changes a version,
it continues with A, B, and C.

U1 : Shows Product code. (See table 1.3  Product Code)

Date code seven digits

2. Customer’s Parts Number + Renesas catalog name

NOTES:
1. Refer to the mark specification form for details of  the Mask ROM version marking.
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Figure 1.6 Pin Configuration (Top View)
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M16C/30P Group

PIN CONFIGURATION (top view)

Package : PLQP0100KB-A (100P6Q-A)

NOTES:
1. P7_0 and P7_1 are N channel open-drain output pins.
2. Use the M16C/30P on VCC1=VCC2.
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Table 1.6 Pin Characteristics (1)
Pin No. Control 

Pin Port Interrupt Pin Timer Pin UART Pin Analog Pin Bus Control 
PinFP GP

1 99 P9_6 ANEX1
2 100 P9_5 ANEX0
3 1 P9_4
4 2 P9_3
5 3 P9_2 TB2IN
6 4 P9_1 TB1IN
7 5 P9_0 TB0IN
8 6 BYTE
9 7 CNVSS

10 8 XCIN P8_7
11 9 XCOUT P8_6
12 10 RESET
13 11 XOUT
14 12 VSS
15 13 XIN
16 14 VCC1
17 15 P8_5 NMI
18 16 P8_4 INT2
19 17 P8_3 INT1
20 18 P8_2 INT0
21 19 P8_1
22 20 P8_0
23 21 P7_7
24 22 P7_6
25 23 P7_5 TA2IN
26 24 P7_4 TA2OUT
27 25 P7_3 TA1IN CTS2/RTS2
28 26 P7_2 TA1OUT CLK2
29 27 P7_1 TA0IN RXD2/SCL2
30 28 P7_0 TA0OUT TXD2/SDA2
31 29 P6_7 TXD1/SDA1
32 30 P6_6 RXD1/SCL1
33 31 P6_5 CLK1
34 32 P6_4 CTS1/RTS1/CTS0/CLKS1
35 33 P6_3 TXD0/SDA0
36 34 P6_2 RXD0/SCL0
37 35 P6_1 CLK0
38 36 P6_0 CTS0/RTS0
39 37 P5_7 RDY/CLKOUT
40 38 P5_6 ALE
41 39 P5_5 HOLD
42 40 P5_4 HLDA
43 41 P5_3 BCLK
44 42 P5_2 RD
45 43 P5_1 WRH/BHE
46 44 P5_0 WRL/WR
47 45 P4_7 CS3
48 46 P4_6 CS2
49 47 P4_5 CS1
50 48 P4_4 CS0
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Table 1.7 Pin Characteristics (2)
Pin No.

Control Pin Port Interrupt Pin Timer Pin UART Pin Analog Pin Bus Control Pin
FP GP
51 49 P4_3 A19
52 50 P4_2 A18

53 51 P4_1 A17
54 52 P4_0 A16
55 53 P3_7 A15
56 54 P3_6 A14
57 55 P3_5 A13
58 56 P3_4 A12
59 57 P3_3 A11
60 58 P3_2 A10
61 59 P3_1 A9
62 60 VCC2
63 61 P3_0 A8
64 62 VSS
65 63 P2_7 A7
66 64 P2_6 A6
67 65 P2_5 A5
68 66 P2_4 A4
69 67 P2_3 A3
70 68 P2_2 A2
71 69 P2_1 A1
72 70 P2_0 A0
73 71 P1_7 D15
74 72 P1_6 INT4 D14
75 73 P1_5 INT3 D13
76 74 P1_4 D12
77 75 P1_3 D11
78 76 P1_2 D10

79 77 P1_1 D9

80 78 P1_0 D8
81 79 P0_7 AN0_7 D7
82 80 P0_6 AN0_6 D6
83 81 P0_5 AN0_5 D5
84 82 P0_4 AN0_4 D4
85 83 P0_3 AN0_3 D3
86 84 P0_2 AN0_2 D2
87 85 P0_1 AN0_1 D1
88 86 P0_0 AN0_0 D0
89 87 P10_7 KI3 AN7
90 88 P10_6 KI2 AN6
91 89 P10_5 KI1 AN5
92 90 P10_4 KI0 AN4
93 91 P10_3 AN3
94 92 P10_2 AN2
95 93 P10_1 AN1
96 94 AVSS
97 95 P10_0 AN0
98 96 VREF

99 97 AVCC

100 98 P9_7 ADTRG
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2. Central Processing Unit (CPU)
Figure 2.1 shows the CPU registers. The CPU has 13 registers. Of these, R0, R1, R2, R3, A0, A1 and FB comprise a
register bank. There are two register banks.

Figure 2.1 Central Processing Unit Register

2.1 Data Registers (R0, R1, R2 and R3)
The R0 register consists of 16 bits, and is used mainly for transfers and arithmetic/logic operations. R1 to R3 are
the same as R0.
The R0 register can be separated between high (R0H) and low (R0L) for use as two 8-bit data registers. 
R1H and R1L are the same as R0H and R0L. Conversely, R2 and R0 can be combined for use as a 32-bit data
register (R2R0). R3R1 is the same as R2R0.

Data Registers (1)

Address Registers (1)

Frame Base Registers (1)

Program Counter

Interrupt Table Register

User Stack Pointer
Interrupt Stack Pointer
Static Base Register

Flag Register

NOTES:
1. These registers comprise a register bank. There are two register banks.
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2.2 Address Registers (A0 and A1)
The register A0 consists of 16 bits, and is used for address register indirect addressing and address register relative
addressing. They also are used for transfers and logic/logic operations. A1 is the same as A0.
In some instructions, registers A1 and A0 can be combined for use as a 32-bit address register (A1A0).

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.
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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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