E*)( l Renesas Electronics America Inc - M30624FGPGP#U9C Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Not For New Designs

M16C/60

16-Bit

24MHz

12C, IEBus, UART/USART
DMA, WDT

85

256KB (256K x 8)
FLASH

4K x 8

20K x 8

2.7V ~ 5.5V

A/D 26x10b; D/A 2x8b
Internal

-20°C ~ 85°C (TA)
Surface Mount
100-LQFP

100-LFQFP (14x14)

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"

https://www.e-xfl.com/product-detail/renesas-electronics-america/m30624fgpgp-u9c

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/m30624fgpgp-u9c-4418017
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

M16C/62P Group (M16C/62P, M16C/62PT) 1.Overview
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NOTES :
1. ROM size depends on microcomputer type.
2. RAM size depends on microcomputer type.
3. To use a UART2, set the CRD bit in the U2CO register to “1” (CTS/RTS function disabled).
4. There is no external connections for port P1, P4_4to P4_7, P7_2 to P7_5 and P9_1 in 80-pin version.
Set the direction bits in these ports to “1” (output mode), and set the output data to “0” (“L") using the program.

Figure 1.2 M16C/62P Group (M16C/62P, M16C/62PT) 80-pin version Block Diagram
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M16C/62P Group (M16C/62P, M16C/62PT) 1.Overview

Table 1.6 Product List (3) (T version (M16C/62PT)) As of Dec. 2005
Type No. ROM Capacity CaR;g\élity Package Type (1) Remarks

M3062CM6T-XXXFP (D) |48 Kbytes 4 Kbytes |PRQP0100JB-A |Mask ROM [T Version

M3062CMBT-XXXGP (D) PLQPO0100KB-A |version (Highreliability

M3062EMBT-XXXGP (P) PRQP0080JA-A 85°C version)

M3062CM8T-XXXFP (D) |64 Kbytes 4 Kbytes |PRQP0100JB-A

M3062CM8T-XXXGP (D) PLQPO0100KB-A

M3062EM8T-XXXGP (P) PRQP0080JA-A

M3062CMAT-XXXFP (D) |96 Kbytes 5 Kbytes |PRQP0100JB-A

M3062CMAT-XXXGP (D) PLQPO100KB-A

M3062EMAT-XXXGP (P) PRQPO0080JA-A

M3062AMCT-XXXFP (D) |128 Kbytes 10 Kbytes | PRQP0100JB-A

M3062AMCT-XXXGP (D) PLQPO100KB-A

M3062BMCT-XXXGP (P) PRQPO0080JA-A

M3062CF8TFP (D) |64 K+4 Kbytes |4 Kbytes |PRQP0100JB-A |Flash

M3062CF8TGP PLQPO100KB-A |memory

M3062AFCTFP (D) | 128K+4 Kbytes | 10 Kbytes | PRQP0O100JB-A | version @

M3062AFCTGP (D) PLQP0100KB-A

M3062BFCTGP P) PRQPO0080JA-A

M3062JFHTFP (D) |384K+4 Kbytes |31 Kbytes | PRQP0100JB-A

M3062JFHTGP (D) PLQP0O100KB-A

(D): Under development

(P): Under planning
NOTES:

1. The old package type numbers of each package type are as follows.

PRQPO0100JB-A : 100P6S-A,

PLQPO100KB-A : 100P6Q-A,

PRQPO08B0JA-A : 80P6S-A
2. In the flash memory version, there is 4K bytes area (block A).
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M16C/62P Group (M16C/62P, M16C/62PT) 1.Overview
Table 1.8 Product Code of Flash Memory version and ROMless version for M16C/62P
Internal ROM
(User ROM Area Without Block A, Internal ROM .
Product Block 1) (Block A, Block 1) Operating
Code Package Ambient
Program Temperature Program Temperature Temperature
and Erase Range and Erase Range
Endurance 9 Endurance 9
Flash memory D3 Lead- 100 0°C to 60°C 100 0°C to 60°C| -40°C to 85°C
Version D5 included -20°C to 85°C
D7 1,000 10,000 -40°C to 85°C| -40°C to 85°C
D9 -20°C to 85°C| -20°C to 85°C
u3 Lead-free 100 100 0°C to 60°C| -40°C to 85°C
U5 -20°C to 85°C
u7 1,000 10,000 -40°C to 85°C| -40°C to 85°C
U9 -20°C to 85°C| -20°C to 85°C
ROM-less D3 Lead- - - - - -40°C to 85°C
version D5 included -20°C to 85°C
u3 Lead-free - - - - -40°C to 85°C
U5 -20°C to 85°C
M16 C
M 3 0 6 2 6 F H P F P Type No. (See Figure 1.3 Type No., Memory Size, and Package)
B D 5 Chip version and product code
B : Shows chip version.
X X X X X X X Henceforth, whenever it changes a version, it continues with B, C, and D.
O D5 : Shows Product code. (See table 1.8 Product Code)

Date code seven digits

The product without marking of chip version of the flash memory version and the ROMless version
corresponds to the chip version “A”.

Figure 1.4

Marking Diagram of Flash Memory version and ROM-less version for M16C/62P (Top View)
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M16C/62P Group (M16C/62P, M16C/62PT) 1.Overview

Table 1.11 Pin Characteristics for 128-Pin Package (2)

Pin No. |Control Pin| Port | Interrupt Pin Timer Pin UART Pin Analog Pin  |Bus Control Pin
51 P5_6 ALE
52 P5 5 HOLD
53 P5 4 HLDA
54 P13_3
55 P13_2
56 P13_1
57 P13 0
58 P5_3 BCLK
59 P5_2 RD
60 P5 1 WRH/BHE
61 P5 0 WRL/WR
62 P12_7
63 P12_6
64 P12_5
65 P4_7 Ccs3
66 P4_6 CcSs2
67 P4_5 Ccs1
68 P4_4 CS0
69 P4_3 A19
70 P4 2 A18
71 P4_1 Al17
72 P4_0 Al6
73 P3_7 A15
74 P3 6 Al4
75 P3 5 A13
76 P3_4 A12
77 P3_3 All
78 P3 2 A10
79 P31 A9
80 P12_4
81 P12_3
82 P12 2
83 P12_1
84 P12_0
85 |vece2
86 P3_0 A8(/-/D7)
87 |vss
88 P2_7 AN2_7 A7(/D7/D6)
89 P2_6 AN2_6 AB6(/D6/D5)
90 P2 5 AN2_5 A5(/D5/D4)
91 P2 4 AN2_4 A4(/D4/D3)
92 P2_3 AN2_3 A3(/D3/D2)
93 P2 2 AN2_2 A2(/D2/D1)
94 P2 1 AN2_1 A1(/D1/D0)
95 P2 0 AN2_0 AO(/DO/-)
96 P17 |INTS D15
97 P16 |INT4 D14
98 P15 |INT3 D13
99 P1_4 D12
100 P1_3 D11
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M16C/62P Group (M16C/62P, M16C/62PT)

1. Overview

Table 1.13  Pin Characteristics for 100-Pin Package (1)

Pin No. . . ) . . . .

Fp | Gp Control Pin| Port Interrupt Pin Timer Pin UART Pin Analog Pin |Bus Control Pin

1|99 P9_6 SOUT4 ANEX1

2 | 100 P9_5 CLK4 ANEXO0

3|1 P9_4 TB4IN DA1

4 | 2 P9_3 TB3IN DAO

5| 3 P9_2 TB2IN SOUT3

6 | 4 P9_1 TB1IN SIN3

715 P9_0 TBOIN CLK3

8 | 6 |BYTE

9 | 7 |CNvss

10 | 8 |XCIN P8_7

1 | 9 |[XCOUT |P8_6

12 | 10 |RESET

13 | 11 |XouT

14 | 12 |vSS

15 | 13 |XIN

16 | 14 |vccl

17 | 15 P8_5 |NMI

18 | 16 P8 4 |INT2 ZP

19 | 17 P8_3 |INTL

20 | 18 P8_2 |INTO

21 | 19 P8_1 TA4IN/U

22 | 20 P8_0 TA40UT/U

23 | 21 P7_7 TA3IN

24 | 22 P7_6 TA30UT

25 | 23 P7 5 TA2IN/W

26 | 24 P7_4 TA20UT/W

27 | 25 P7 3 TALINNV CTS2/RTS2

28 | 26 P7_2 TAIOUTV  |CLK2

29 | 27 P7_1 TAOIN/TB5IN |RXD2/SCL2

30 | 28 P7_0 TAOOUT 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/CTSO/CLKS1

35 | 33 P6_3 TXDO/SDAO

36 | 34 P6_2 RXDO/SCLO

37 | 35 P6_1 CLKO

38 | 36 P6_0 CTSO/RTSO

39 | 37 P5_7 RDY/CLKOUT

40 | 38 P5_6 ALE

41 | 39 P5_5 HOLD

42 | 40 P5_4 HLAD

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 Ccs2

49 | 47 P4 5 Ccs1

50 | 48 P4_4 CS0
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M16C/62P Group (M16C/62P, M16C/62PT)

1. Overview

Table 1.14  Pin Characteristics for 100-Pin Package (2)
Pin No. . . ) . . . .
Fp | Gp Control Pin| Port Interrupt Pin Timer Pin UART Pin Analog Pin |Bus Control Pin
51 | 49 P4_3 A19
52 | 50 P4_2 A18
53 | 51 P4_1 Al17
54 | 52 P4_0 A16
55 | 53 P3 7 A15
56 | 54 P3 6 Al4
57 | 55 P3 5 Al13
58 | 56 P3_4 Al12
59 | 57 P33 All
60 | 58 P3 2 A10
61 | 59 P31 A9
62 | 60 |VvCC2
63 | 61 P30 A8(/-/D7)
64 | 62 |VSS
65 | 63 P2 7 AN2_7 A7(/D7/D6)
66 | 64 P2_6 AN2_6 AB(/D6/D5)
67 | 65 P2_5 AN2_5 A5(/D5/D4)
68 | 66 P2 4 AN2_4 A4(/D4/D3)
69 | 67 P2 3 AN2_3 A3(/D3/D2)
70 | 68 P2_2 AN2_2 A2(/D2/D1)
71 | 69 P2_1 AN2_1 A1(/D1/DO0)
72 | 70 P2 0 AN2 0 AO(/DO/-)
73| 71 P17 |INTS D15
74 | 72 P16 |INT4 D14
75 | 73 P15 |[INT3 D13
76 | 74 P1 4 D12
77 | 75 P13 D11
78 | 76 P12 D10
79 | 77 P11 D9
80 | 78 P10 D8
81| 79 PO_7 ANO_7 D7
82 | 80 PO_6 ANO_6 D6
83 | 81 PO_5 ANO_5 D5
84 | 82 PO_4 ANO_4 D4
85 | 83 PO_3 ANO_3 D3
86 | 84 PO_2 ANO_2 D2
87 | 85 PO_1 ANO_1 D1
83 | 86 PO_0O ANO_O DO
89 | 87 P10_7 |KI3 AN7
90 | 88 P10_6 |KI2 AN6
91 | 89 P10_5 |KI1 ANS
92 | 90 P10_4 |KIO AN4
93 | 91 P10_3 AN3
94 | 92 P10_2 AN2
95 | 93 P10_1 AN1
96 | 94 |AVSS
97 | 95 P10_0 ANO
98 | 96 |VREF
99 | 97 |AvCC
100 | 98 P9_7 SIN4 ADTRG
Rev.2.41 Jan 10,2006 Page 21 of 96 :{ENESAS
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M16C/62P Group (M16C/62P, M16C/62PT)

1. Overview

Table 1.16  Pin Characteristics for 80-Pin Package (2)
Pin No. |Control Pin| Port | Interrupt Pin Timer Pin UART Pin Analog Pin Bus Control Pin
51 P3 0
52 P2_7 AN2_7
53 P2_6 AN2_6
54 P2_5 AN2_5
55 P2 4 AN2_4
56 P2 3 AN2_3
57 P2_2 AN2_2
58 P2_1 AN2_1
59 P2_0 AN2_ 0
60 PO_7 ANO_7
61 PO_6 ANO_6
62 PO_5 ANO_5
63 PO_4 ANO_4
64 PO_3 ANO_3
65 PO_2 ANO_2
66 PO_1 ANO_1
67 PO_0O ANO_O
68 P10_7 |KI3 AN7
69 P10_6 |KI2 AN6
70 P10_5 |KI1 ANS5
71 P10 _4 |KIO AN4
72 P10_3 AN3
73 P10_2 AN2
74 P10_1 AN1
75 AVSS
76 P10_0 ANO
77 VREF
78 AVCC
79 P9_7 SIN4 ADTRG
80 P9_6 SOUT4 ANEX1
Rev.2.41 Jan 10,2006 Page 24 of 96 :{ENESAS
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M16C/62P Group (M16C/62P, M16C/62PT)

1. Overview

Table 1.21 Pin Description (80-pin Version) (2)
Signal Name Pin Name 1/0 Power Description
Type | Supply@®)
Reference VREF | VCC1 |Applies the reference voltage for the A/D converter and D/A
voltage input converter.
A/D converter | ANO to AN7, | VCC1 |Analog input pins for the A/D converter.
ANO_O to
ANO_7,
AN2_0to
AN2_7
ADTRG | VCC1 |Thisis an A/D trigger input pin.
ANEXO0 110 VCC1 |Thisisthe extended analog input pin for the A/D converter, and is
the output in external op-amp connection mode.
ANEX1 | VCC1 |This is the extended analog input pin for the A/D converter.
D/A converter | DAO, DA1 (0] VCC1 |This is the output pin for the D/A converter.
I/O port (1) PO_0to PO_7, 1/0 VCC1 |8-bit I/O ports in CMOS, having a direction register to select an
P2_0to P2_7, input or output.
P3_0to P3_7, Each pin is set as an input port or output port. An input port can
P5 _0to P5_7, be set for a pull-up or for no pull-up in 4-bit unit by program.
P6_0to P6_7,
P10_0Oto
P10 7
P8_0to P8_4, 110 VCC1 |1/O ports having equivalent functions to PO.
P8 6, P8_7,
P9 0,
P9 2toP9 7
P4_0to P4_3, 110 VCC1 |1/O ports having equivalent functions to PO.
P7 0,P7_1, (however, output of P7_0 and P7_1 for the N-channel open drain
P7_6,P7_7 output.)
Input port P8_5 I VCC1 |Input pin for the NMI interrupt.
Pin states can be read by the P8_5 bit in the P8 register.
I:Input O :Output /O : Input and output
NOTES:

1. There is no external connections for port P1, P4_4 to P4_7, P7_2 to P7_5 and P9_1 in 80-pin version. Set the
direction bits in these ports to “1” (output mode), and set the output data to “0” (“L") using the program.
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M16C/62P Group (M16C/62P, M16C/62PT) 2. Central Processing Unit (CPU)

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 O
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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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Table 5.3 Recommended Operating Conditions (2) (1)

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
f(XIN) Main Clock Input Oscillation Frequency (2) | Vcc1=3.0V to 5.5V 0 16 MHz
Vce1=2.7V to 3.0V 0 20xVcer | MHz
-44
f(XCIN) Sub-Clock Oscillation Frequency 32.768 50 kHz
f(Ring) On-chip Oscillation Frequency 0.5 1 2 MHz
f(PLL) PLL Clock Oscillation Frequency (2) Vce1=3.0V to 5.5V 10 24 MHz
VCC1=2.7V to 3.0V 10 46.67xVcel | MHz
-116
f(BCLK) CPU Operation Clock 0 24 MHz
tsu(PLL) PLL Frequency Synthesizer Stabilization Vvce1=5.5v 20 ms
Wait Time vce1=3.0V 50 ms
NOTES:
1. Referenced to Vcci = Vcc2=2.7 to 5.5V at Topr = —20 to 85°C / —40 to 85°C unless otherwise specified.
2. Relationship between main clock oscillation frequency, and supply voltage.
Main clock input oscillation frequency PLL clock oscillation frequency
~ § 46.67 x Vcc1-116MHz
I 20 x Vcc1-44MHz 3 240
B )
% 16.0 X ;';
£ %
£ 10.0 £ 10.0
o 2
£ £
T [
2 g
= I
£ oo & 00
- 2.7 3.0 5.5 2.7 3.0 5.5
VCC1[V] (main clock: no division) VCC1[V] (PLL clock oscillation)
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Table 5.6 Flash Memory Version Electrical Characteristics @ for 100 cycle products (D3, D5, U3,

Us)

Standard .

Symbol Parameter - Unit

Min. Typ. Max.

- Program and Erase Endurance (3) 100 cycle
- Word Program Time (Vcc1=5.0V) 25 200 us
- Lock Bit Program Time 25 200 us
- Block Erase Time 4-Kbyte block 0.3 4 s
- (Vee1=5.0V) 8-Kbyte block 0.3 4 s
- 32-Kbyte block 0.5 4 s
- 64-Kbyte block 0.8 4 s
- Erase All Unlocked Blocks Time (2) 4xn s
trs Flash Memory Circuit Stabilization Wait Time 15 us

- Data Hold Time () 10 year

Table 5.7 Flash Memory Version Electrical Characteristics (6) for 10,000 cycle products (D7, D9,

U7, U9) (Block A and Block 1 (7))

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
- Program and Erase Endurance (3. 8, 9) 10,000 4) cycle
- Word Program Time (Vcc1=5.0V) 25 us
- Lock Bit Program Time 25 us
- Block Erase Time 4-Kbyte block 0.3 S
(Vce1=5.0V)
tps Flash Memory Circuit Stabilization Wait Time 15 us
- Data Hold Time () 10 year
NOTES:

1. Referenced to Vcc1=4.5to 5.5V, 3.0 to 3.6V at Topr = 0 to 60 °C (D3, D5, U3, U5) unless otherwise specified.

2. ndenotes the number of block erases.

3. Program and Erase Endurance refers to the number of times a block erase can be performed.

If the program and erase endurance is n (n=100, 1,000, or 10,000), each block can be erased n times.

For example, if a 4 Kbytes block A is erased after writing 1 word data 2,048 times, each to a different address, this counts as

one program and erase endurance. Data cannot be written to the same address more than once without erasing the block.

(Rewrite prohibited)

Maximum number of E/W cycles for which operation is guaranteed.

Topr = -40 to 85 °C (D3, D7, U3, U7) / -20 to 85 °C (D5, D9, U5, U9).

Referenced to Vcc1=4.510 5.5V, 3.0 to 3.6V at Topr = -40 to 85 °C (D7, U7) / -20 to 85 °C (D9, U9) unless otherwise specified.

Table 5.7 applies for block A or block 1 program and erase endurance > 1,000. Otherwise, use Table 5.6.

To reduce the number of program and erase endurance when working with systems requiring numerous rewrites, write to

unused word addresses within the block instead of rewrite. Erase block only after all possible addresses are used. For

example, an 8-word program can be written 256 times maximum before erase becomes necessary.

Maintaining an equal number of erasure between block A and block 1 will also improve efficiency. It is important to track the

total number of times erasure is used.

9. Should erase error occur during block erase, attempt to execute clear status register command, then block erase command
at least three times until erase error disappears.

10. Set the PM17 bit in the PM1 register to “1” (wait state) when executing more than 100 times rewrites (D7, D9, U7 and U9).

11. Customers desiring E/W failure rate information should contact their Renesas technical support representative.

© N g

Table 5.8 Flash Memory Version Program / Erase Voltage and Read Operation Voltage

Characteristics (at Topr = 0 to 60 °C(D3, D5, U3, U5), Topr =-40 to 85 °C(D7, U7) / Topr =
-20 to 85 °C(D9, U9))

Flash Program, Erase Voltage Flash Read Operation Voltage

Vcc1=3.3V+03Vor50V+05V Vcc1=2.7t0 5.5V
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcea=5V
Timing Requirements

(Vcecir =Vcee2 =5V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

REJO3B0001-0241

Table 5.15  Timer A Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TA) TAIIN Input Cycle Time 100 ns
tw(TAH) TAIIN Input HIGH Pulse Width 40 ns
tw(TAL) TAIIN Input LOW Pulse Width 40 ns
Table 5.16  Timer A Input (Gating Input in Timer Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TA) TAIIN Input Cycle Time 400 ns
tw(TAH) TAIIN Input HIGH Pulse Width 200 ns
tw(TAL) TAIIN Input LOW Pulse Width 200 ns
Table 5.17  Timer A Input (External Trigger Input in One-shot Timer Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TA) TAIIN Input Cycle Time 200 ns
tw(TAH) TAIIN Input HIGH Pulse Width 100 ns
tw(TAL) TAIIN Input LOW Pulse Width 100 ns
Table 5.18  Timer A Input (External Trigger Input in Pulse Width Modulation Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tw(TAH) TAIIN Input HIGH Pulse Width 100 ns
tw(TAL) TAIIN Input LOW Pulse Width 100 ns
Table 5.19  Timer A Input (Counter Increment/Decrement Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(uP) TAIOUT Input Cycle Time 2000 ns
tw(UPH) TAIOUT Input HIGH Pulse Width 1000 ns
tw(uPL) TAIOUT Input LOW Pulse Width 1000 ns
tsu(UP-TIN) TAIOUT Input Setup Time 400 ns
th(TIN-UP) TAIOUT Input Hold Time 400 ns
Table 5.20  Timer A Input (Two-phase Pulse Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TA) TAIIN Input Cycle Time 800 ns
tsu(TAIN-TAOUT) | TAIOUT Input Setup Time 200 ns
tsu(TAOUT-TAIN) | TAIIN Input Setup Time 200 ns
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M16C/62P Group (M16C/62P, M16C/62PT)

5. Electrical Characteristics

Vcci=Vccee=5V
Memory Expansion Mode, Microprocessor Mode
(For 3-wait setting, external area access and multiplex bus selection)
Read timing
teye I I 1 I I I I I I
) ] [ I | 1 I I I I | I
=TI A G B G B G L G B G B
1 | 1 ) 1 1 I ! I | 1 )
I I 1 I I 1 I th(rD-CS) I l I I
: ! ! : : ! I ©5xogionsmin | thEcLi-cs) : :
> e E%%ZCLEXCS) 1 I I 1 I I i 4ns.min I I
—|—\ T 1 I I 1 I 1 I T T T
o= I I 1 I I 1 I I I I I I
CSi ) 1 1 1 1 1 1 L 1 /II I I I
I 1 ' ] 1 ] 1 ) I I I
1 ldAD-ALE) | I th(ALE-AD) I 1 I 1 | | I I
:(O.Sxtcyc-ZS)ns.mln 1 \ (O.Sxtcyc-lls)ns.min : : : \ : I: : : : :
) | I I 1 I 1l I I I I
ADi 1 ! 1 1 1 1 1 ) 1 1 1 1 1
: | Address == —1————- T——=—- m——-—- T -\ Patainput jp————1————— r—————————- T==
/DBi I i I th(RD-DB) I I
. > 14 taz(Ro-AD) i 1 | — ! ! !
td@cLk-aD) | s Ons.min
b | tdap- Rp)” ns.max tac3(RD-DB) | ! Itsu(DB RD) | ! th(BCLK-AD) I I
. [ rI'S-"‘aX vl ons.minl ! 1 (2.5xteyc-45)ns.max 1 |40nS min | I | 4nsmin [ [
ADL - o e i ! ; P 2 ; ;
BHE 1 X 1 1 1 1 1 1 11 1 X 1 1 1
(no multiplex) : } : 1 1| 1 | 1 | 11 | { | | |
] T T T T T T g T, T T T
tagclkaLe) 11 1 I I 1 I 1 U I I I
25nsmax 1 v 1 I 1 | 1 | th(RD-AD) | | |
11 th(BCLK-ALE) 1 1 1 1 I 1(05xeyc-10)ps.min | 1 1
—H .4— 1= _4ns.min | | 1 | 11 | 1 1
] 1 I I 1 I 1 I I I I
ALE | I 1 I I 1 I 1 I I I I
H — . h h h — h H h h
T e
I I 1 I t 1 1 1 1 I EhIBC'.‘K‘RD) I 1 1
1 1 —pl g L(BCLK-RD) 1 1 1 —pl e OnSmi 1 1 1
} } | 25ns.max I 1 I 1 } } } }
B I I 1 I 1 I I I I I I
RD I I 1 \I\ | | 1 | | X I I I I
I I 1 T T T T 1 I I I I
I I 1 I I 1 I I I I I I
Write timing
M—ILH | | 1 | | | 1 1 1
] | | ] [ | | i
BCLK I [ | | | |
I I 1 I I 1 I I I I I I
1 1 1 1 1 1 1 I th(wr-Cs) | ' 1 1
! ! [ ! ! 1 I (0.5xteyc-10)ns.min Eh(BCFK'CS) ! !
Il tdBCcLK-CS) I | | I | 1 1| 4ns.min
1 1 1 1 1 1 g 1 1 1
] i\ 2nsmix 1 I I 1 I | I I I
CSi ! I 1 I I 1 I 1 I ! ! !
b } } + + } } + )
: : : td(BCLK-DB) : : : : : : | th(BCLK-DB) : :
3 4ns.
) L I ! 0neTax I 1 I ! sl AT I I
ADi | T T X‘X T T T T Tt T X_X T T T
) Address Data outj ! !
/DBi ' II' ! I I I agoutlt L I I I I
t- i 1 : Va1 I 1 I :::: > | | |
d(AD-ALE) I 1 I I ) I I ' I I I
: 1l I I td(OB-WR) I 1 Mthwr I I I
(0-§XICVC-25)nS-m[nI 1 : 1 | (2.5xtcyc-40)ns.min | 1 :(g,(swxiyi?)o)ns,min | | !
; 1 1 I I I I I ] I I I
tdBCLk-AD) | | 11 1 1 [ [ [ I I th@BCLK-AD) ! !
eI T e
ADI I<"I 1 : | 1 Il Il Il | ’I ﬁ- I 1 Il
__ 1 1 11 1 1 1 1 ! 1 1 | |
BHE | I i | | | | ! l l l l
I T T T T T T T Ly T T T
(o muliplex) tdBCLK-ALE) | Ith(BCLK-ALE) ! ! ! ! [ ! ! ! !
25ns.max | 1-ans.min ! : : : I thwrany : :
r_.: » :" : I| taADWR) : : : : : (O.Sxtcyc-:ilo):ns.mm | : :
ALE iy 1\ e Onemn I I I i i/ I\ I I
1 1 ! ! 1 ! ! ! 1
! | i ] ] ] ] i ] | ] ]
I I 1 I I I I I I I I
I I 1! I I I 1! ETSBri'i‘nK"WR) I I I
[ [ K L_td(BCLK WR) I I I _’: L_ " ! ! !
WR, WRL ] |\i\ 28ns.max | | | I }/ I ] I I
I I 1 I I I I I I I I
WRH I I I T T T T I I | |
1
teye= ——m—
f(BCLK)
Measuring conditions
. VCC1:_V(?C2:5V
- Input timing voltage : ViL=0.8V, VIH=2.0V
- Output timing voltage : VoL=0.4V, VoH=2.4V

Figure 5.11 Timing Diagram (9)
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcce=3V

Table 5.30  Electrical Characteristics (1) V)

) . Standard )
Symbol Parameter Measuring Condition - Unit
Min. Typ. | Max.
VoH HIGH Output | P6_0to P6_7, P7_2to P7_7, P8_0 to P8_4, IOH=—1mA
Voltage (3) P8_6, P8_7, P9_0to P9_7, P10_0 to P10_7, Vcc1-0.5 Vccel
P11 OtoP11_7,P14 0,P14_1 v
PO_OtoPO_7,P1_OtoP1_7,P2_0toP2_7, IOH=—1mA (2)
P3 0toP3_7,P4 OtoP4_7,P5 0toP5_7, Vcce-0.5 Vcez
P12 _0to P12 _7,P13 Oto P13 7
VOH HIGH Output Voltage = XOUT HIGHPOWER I0H=—0.1mA Vcc1-0.5 Vccel v
LOWPOWER IOH=—50pA Vcc1-0.5 Vccel
HIGH Output Voltage ~XCOUT HIGHPOWER With no load applied 2.5 v
LOWPOWER With no load applied 1.6
VoL LOW Output | P6_0toP6_7,P7 _0toP7_7,P8 0to P8 4, loL=1mA
Voltage (3) P8_6, P8_7,P9_0to P9_7, P10_0 to P10_7, 0.5
P11 _Oto P11 _7,P14 0,P14 1 v
PO_OtoPO_7,P1_OtoP1_7,P2_0toP2_7, loL=1mA (2)
P3 0toP3_7,P4_0toP4_7,P5 0toP5_7, 0.5
P12_0to P12_7, P13 _0to P13_7
VoL LOW Output Voltage XOUT HIGHPOWER 10L=0.1mA 0.5 v
LOWPOWER 10L=50pA 0.5
LOW Output Voltage XCOUT HIGHPOWER With no load applied 0 Vv
LOWPOWER With no load applied 0

VT+VT- |Hysteresis  HOLD, RDY, TAOIN to TA4IN,
TBOIN to TB5IN, INTO to INT5, NMI,
ADTRG, CTS0 to CTS2, CLKO to CLK4, 0.2 08 | V
TAOOUT to TA40UT, KIO to KI3, RXDO to RXD2,
SCLO to SCL2, SDAO to SDA2, SIN3, SIN4

VT+VT- |Hysteresis  RESET 0.2 0.7) | 18 \

m HIGH Input  PO_0to PO_7, PL O to P1_7, P2 0to P2_7, VI=3V

Current 3) P3_0toP3_7,P4 0toP4_7,P5 _0toP5_7,
P6_0to P6_7, P7 Oto P7_7, P8 Oto P8 7,
P9 0toP9_7, P10_0to P10 7, P11 0to P11 7, 40 | pA
P12 0to P12 7, P13 0to P13 7, P14 0, P14 1,
XIN, RESET, CNVSS, BYTE

m LOW Input PO _Oto PO_7, PL Oto P17, P2 Oto P2_7, VI=0V
Current (3) P3 0toP3_7,P4 OtoP4 7,P5 0toP5_7,
P6_0to P6_7, P7 Oto P7_7, P8 _0to P8_7,
P9 0toP9_7, P10_0to P10_7, P11 0Oto P11 7, 4.0 | uA
P12 0to P12 7, P13 0to P13 7, P14 0, P14 1,

XIN, RESET, CNVSS, BYTE

RPULLUP | Pull-Up PO OtoPO_7,P1 OtoP1 7,P2 0toP2_7, P3_0 | VI=OV
Resistance toP3_7,P4_0toP4_7,P5_0to P5_7, P6_0to
® P6_7,P7 2to P7_7,P8 Oto P8_4, P8 6, P8_7,
P9 0toP9_7, P10 _0to P10_7, 50 100 | 500 | ke
P11 _Oto P11 _7,P12 OtoP12_7, P13 Oto P13 7,
P14 0,P14 1
R#XIN Feedback Resistance XIN 3.0 MQ
R#xcIN Feedback Resistance XCIN 25 MQ
VRAM RAM Retention Voltage At stop mode 2.0 \%

NOTES:
1. Referenced to Vcc1 = Veez = 2.7 to 3.3V, Vss = 0V at Topr = —20 to 85°C / —40 to 85°C, f(XIN)=10MHz no wait unless
otherwise specified.
2. Vcca for the port P6 to P11 and P14, and Vccz for the port PO to P5 and P12 to P13
3. There is no external connections for port P1_0to P1_7, P4_4to P4_7, P7_2to P7_5 and P9_1 in 80-pin version.
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcce=3V

Memory Expansion Mode, Microprocessor Mode
(Effective for setting with wait)

RD T T T T

(Separate bus) \ /

WR, WRL, WRH \ /_______7—
(Separate bus) /

RD /T T T~
(Multiplexed bus) \ / /
WR, WRL, WRH \ /T 7
(Multiplexed bus) /
RDY input
tsu(RDY-BCLK) |€——> th(BCLK-RDY)
(Common to setting with wait and setting without wait)
BCLK
tsu(HOLD-BCLK) th(BCLK-HOLD)
%1—» —> 34—,
i\ ! <
HOLD input _\ , /
! & ) I |
HLDA output \ /
= o e
td(BCLK-HLDA) td(BCLK-HLDA)
PO, P1, P2, .
P3, P4, ) Hiz {
P5_ 0to P5_2® / \
NOTES:

1. These pins are set to high-impedance regardless of the input level of the
BYTE pin, PMO6 bit in PMO register and PM11 bit in PM1 register.

Measuring conditions :

-Vcci=Veee=3V

- Input timing voltage : Determined with ViL=0.6V, VIH=2.4V

- Output timing voltage : Determined with VoL=1.5V, VoH=1.5V

Figure 5.15 Timing Diagram (3)
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M16C/62P Group (M16C/62P, M16C/62PT)

5. Electrical Characteristics

Memory Expansion Mode, Microprocessor Mode Vcci=Vcea=3V
(For 2-wait setting, external area access and multiplex bus selection)
Read timing
I I I I I I I I
I I I I I I I I
| l I | ] I I |
ST A Y O G L W A
| tugcikcs) 1 i : | T | thecikes) |
| (| o ) [ feye N (0.5xteye-10ye ¢—pl4ns.min |
<« ns.max | h | » | I |
= —\ | | | | P! Loy
Csi | 1 1 1 1 P! | |
I td(AD-ALE) | I I I [ [ I
| (0.5xteyc-40)ns. min 1 th(ALE-AD) | ! | [T ! | !
: N—r*—e_ﬁl : : (0.5xteyc-15)ns.min : | [ 1 : ' !
ADi Y Address N L ‘ ——L Address
/DBI : X — : :EXI_ tdz(RD-AD) : P : -
| . | —Pi le—8ns.max | :‘—-""’:th(RD-DBn |
| [ 11 1 tac3(RD-DB) | 1 ts“(DB'Rl?) - ons.min | |
| [ | I |(1.5xtcyc-60)ns.max 1 50ns ;nin I I
| | e T |
I . Il I, td(aD-RD) I i I I
I tdeclk-apy | g r_ons'm'" ! I [ I thecLk-Ap) |
sl donsmax | | o i i P! e ansmin |
ADi t 1 +—t t t T +— +
I
=FE X i ! ! ! B L X !
td(BCLK-ALE) [ | [ | | I — ! |
v 1 th(BCLK-ALE) | [ 1 1 I | thRoap! I 1
Ih—»"“’r's-"‘ax_,l lq—4ns.min : : : : : | (0.5xtcyc-10)ns.min |
1 | 1 1
1 1\ [ I I I I ]
ALE 4 I [ | | L | I
I I I I I I ] I
! | | tdBcLkRD) | i I hecicro) | I
: : o : - o | |
I
— T T T I I I T T
RD I I I “\ | | | [ I I
| 1 T — 1 |
Write timing
I I | I
BCLK
| I I | I 1
| |td(BCLK-CS): e teye ! N I tawroes) | |t2(nsscm|_ir<n»c5) !
40ns.max | ] 1 1 (0.5xteyc-10)ns.min ] | . 1
. I | I I I ,4—1_7—|—
cs | : : : : | : :
1 | | | | [ T 1
| | | tdcLk-DB) | | ] [P th(BCLK-DB) |
| | sons.max | | | : I | 4ns.min I
. | | 1 1 1 1 1 T L 1
ADi -+ —{ Address : K | Data output | b |1y Address
/DB P i g I I T -~ i
i I'tdap-atg) | i I | taoswr) | |1 twros) ! i
ol il 1! 1(1.5xteyc-50)ns.min | 1 (0.5xtcye-10)ns.min |
1 (O.5xtcyc-40)ns.rr.1|n ! 1 1 ] ! 1
| il P! | | P! | 1
| | P! | | P! I 1
1 Itd(BCLK-AD)I : 1 : 1 1 1 : I th(BCLK-AD) 1
h | 40ns.max : : : : : : : : H 4ns.min :
ADI X T ol ! ! T o :
BE 1 T~ : e
| td(IBCLK-ALE) | :th(BCLK-ALE) | :, td(AD-WR) | | | : thWRAD) | | !
HI I40n5-ma><_>l [€—4ns.min :_>: :4_ Ons.min : : : : (0,5xtcyc-10)ns:min 1
oy L [ I I I 1/ 1\
ALE 1 1| 1 1 1 1 ! 1 I
I 1! 1 | | I ] 1
[ [ I ltdBCLK-WR) | I I | th@eLk-wr) | 1
: : [ 40ns.max : : —P: [4— 0Ons.min : :
WR,WRL, T T T \i\ | | |y ] 1
WRH I I I | | | I 1
1 1 1 | T T ™ | 1
I I [ I I [ I 1
1
tey E——
f(BCLK)
Measuring conditions
- Vec1=Veea=3V
- Input timing voltage : ViL=0.6V, VIH=2.4V
- Output timing voltage : VoL=1.5V, VoH=1.5V

Figure 5.20

Timing Diagram (8)
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M16C/62P Group (M16C/62P, M16C/62PT)

5. Electrical Characteristics

Table 5.56  Power Supply Circuit Timing Characteristics
. . Standard .
Symbol Parameter Measuring Condition - Unit
Min. Typ. Max.
td(P-R) Time for Internal Power Supply Stabilization Vcc1=4.0V to 5.5V 2 ms
During Powering-On
td(R-S) STOP Release Time 150 us
td(w-s) Low Power Dissipation Mode Wait Mode 150 us
Release Time
Recommended |
i |

|
|
= |
Time for Internal Power Vel ¢ »:
Supply Stabilization During ! td(P-R) I
Powering-On CPU clock :H]ﬂﬂﬂﬂﬂﬂﬂﬂm
|
td(R-S) Interrupt for
STOP Release Time (a) Stop mode release
or I
td(W-S) (b)Wait mode release : :
Low Power Dissipation | h
Mode Wait Mode Release CPU clock : ||.||.||.||.||.||.||.||.||.||.||.|
Time (a) [ > :
I td(R-S) |
P
(®) td(w-s)

Figure 5.22 Power Supply Circuit Timing Diagram
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcca=5V

Timing Requirements
(Vcci=Vce2=5V,Vss =0V, at Topr =—40to 85°C (T version) / -40 to 125°C (V version) unless otherwise

specified)

REJO3B0001-0241

Table 5.66  Timer B Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TB) TBIIN Input Cycle Time (counted on one edge) 100 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on one edge) 40 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on one edge) 40 ns
te(TB) TBIIN Input Cycle Time (counted on both edges) 200 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on both edges) 80 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on both edges) 80 ns
Table 5.67  Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TB) TBIIN Input Cycle Time 400 ns
tw(TBH) TBIIN Input HIGH Pulse Width 200 ns
tw(TBL) TBIIN Input LOW Pulse Width 200 ns
Table 5.68 Timer B Input (Pulse Width Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
te(TB) TBIIN Input Cycle Time 400 ns
tw(TBH) TBIIN Input HIGH Pulse Width 200 ns
tw(TBL) TBIIN Input LOW Pulse Width 200 ns
Table 5.69 A/D Trigger Input
Standard )
Symbol Parameter - Unit
Min. Max.
te(AD) ADTRG Input Cycle Time 1000 ns
tw(ADL) ADTRG input LOW Pulse Width 125 ns
Table 5.70 Serial Interface
Standard )
Symbol Parameter - Unit
Min. Max.
te(CK) CLKi Input Cycle Time 200 ns
tw(CKH) CLKi Input HIGH Pulse Width 100 ns
tw(CKL) CLKi Input LOW Pulse Width 100 ns
td(C-Q) TXDi Output Delay Time 80 ns
th(C-Q) TXDi Hold Time 0 ns
tsu(D-C) RXDi Input Setup Time 70 ns
th(C-D) RXDi Input Hold Time 90 ns
Table 5.71 External Interrupt INTi Input
Standard .
Symbol Parameter - Unit
Min. Max.
tw(NH) INTi Input HIGH Pulse Width 250 ns
tw(INL) INTi Input LOW Pulse Width 250 ns
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REVISION HISTORY M16C/62P Group (M16C/62P, M16C/62PT) Hardware Manual

Description
Rev. Date
Page Summary
40 |Table 5.24 is partly revised.
57 |Table 5.43 is partly revised.
70 |Table 5.48 is partly revised.
72 |Table 5.50 is partly revised.
73 |Table 5.53 is partly revised.
74 |Table 5.55 is revised.
76 |Table 5.57 is partly revised.
79 |Table 5.69 is partly revised.
241 Jan 01, 2006 - voltage down detection reset -> brown-out detection Reset
2-4 |Tables 1.1 to 1.3 Performance outline of M16C/62P group are partly
revised.
7 Table 1.4 Product List (1) is partly revised.
Note 1 is added.
8 Table 1.5 Product List (2) is partly revised.
Note 1, 2 and 3 are added.
9 Table 1.6 Product List (3) is partly revised.
Note 1 and 2 are added.
10 [Table 1.7 Product List (4) is partly revised.
Note 1 and 2 are added.
11 |Figure 1.3 Type No., Memory Size, Shows RAM capacity, and Package is
partly revised
12 |Table 1.8 Product Code of Flash Memory version and ROMless version for
M16C/62P is partly revised.
13 |Table 1.9 Product Code of Flash Memory version for M16C/62P is partly
revised.
14 |Figure 1.6 Pin Configuration (Top View) is partly revised.
15-17 |Tables 1.10 to 1.12 Pin Characteristics for 128-Pin Package are added.
18-19 |Figure 1.7 and 1.8 Pin Configuration (Top View) are partly revised.
20-21 |Tables 1.13 to 1.14 Pin Characteristics for 100-Pin Package are added.
22 |Figure 1.9 Pin Configuration (Top View) is partly revised.
23-24 |Tables 1.15 to 1.16 Pin Characteristics for 80-Pin Package are added.
25-29 |Tables 1.17 to 1.21 are partly revised.
34 |Note 4 of Table 4.1 SFR Information is partly revised.
43 |Table 5.4 A/D Conversion Characteristics is partly revised.
45 |Table 5.6 Flash Memory Version Electrical Characteristics for 100 cycle
products is partly revised.
Table 5.7 Flash Memory Version Electrical Characteristics for 10,000 cycle
products is partly revised.
Table 5.8 Flash Memory Version Program / Erase Voltage and Read
Operation Voltage Characteristics is partly revised.
46 |Table 5.9 Low Voltage Detection Circuit Electrical Characteristics is partly

revised.
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