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M16C/30P Group

1. Overview

Table 1.3 Product List (2) As of March 2007
Part No. ROM Capacity RAM Capacity package code () Remarks

M30302FAPFP 96 K + 4 Kbytes 5 Kbytes PRQP0100JB-A Flash memory
M30302FAPGP PLQPO100KB-A version(?)
M30302FCPFP 128 K + 4 Kbytes PRQPO0100JB-A

M30302FCPGP PLQPO100KB-A

M30302FEPFP 192 K + 4 Kbytes 6 Kbytes PRQP0100JB-A

M30302FEPGP PLQPO0100KB-A

M30302SPFP - 6 Kbytes PRQP0100JB-A ROM-less version
M30302SPGP PLQPO0100KB-A

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

NOTES:

1. Previous package codes are as follows.
PRQP0100JB-A : 100P6S-A,
PLQPO100KB-A : 100P6Q-A

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

Part No.

M30

|

{m

———1 0

X

HP
1 Package type:

FP : Package PRQP0100JB-A (100P6S-A)
GP : Package PLQP0100KB-A (100P6Q-A)

ROM No.
M16C/30P Group

ROM capacity:

96 Kbytes
128 Kbytes
160 Kbytes
192 Kbytes
256 Kbytes

oOmoo>»

Memory type:

M : Mask ROM version

G : One Time Flash version
F : Flash Memory version
S : ROM-less version

Shows RAM capacity, pin count, etc
(The value itself has no specific meaning)

M16C/30 Series

M16C Family

Figure 1.2

Part No., Memory Size, and Package
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M16C/30P Group

1. Overview

Table 1.4 Product Code of MASK ROM version for M16C/30P
Product Code Package Operating Ambient Temperature
Ul Lead-free -20°C to 85°C
u4 -40°C to 85°C

PRQP0100JB-A (100P6S-A)

1. Standard Renesas Mark

O

M30302MDP - XXXFP
A U1

X X X X X X X ——— Chip version, product code and date code
A

M16C

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

: Shows chip version.
Henceforth, whenever it changes a version,
it continues with A, B, and C.
ul : Shows Product code. (See table 1.3 Product Code)

2. Customer’s Parts Number + Renesas catalog name

XXXXXXX : Seven digits

O

M30302MDP - XXXFP

M16C XXXXXXX A . Shows chip version.

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

A U1l

Henceforth, whenever it changes a version,
it continues with A, B, and C.
Ul : Shows Product code. (See table 1.3 Product Code)

PLQPO100KB-A (100P6Q-A)

1. Standard Renesas Mark

M

A U1

O

M16C
30302MDP Part No. (See Figure 1.2 Part No., Memory Size, and Package)
- XXXGP
XXX XXX X—— Chip version, product code and date code
A : Shows chip version.

2. Customer’s Parts Number + Renesas catalog name

A U1

O

M30302MDP

M16 C XXXXXXX

- XXXGP

NOTES:

1. Refer to the mark specification form for details of the Mask ROM version marking.

Date code seven digits

Henceforth, whenever it changes a version,

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

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

Date code seven digits

Figure 1.3

Marking Diagram of Mask ROM Version for M16C/30P (Top View)
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M16C/30P Group

1. Overview

Table 1.5 Product Code of One Time Flash version, Flash Memory version, and ROM-less
version for M16C/30P
Internal ROM Operatin
Product Package Program Temperature Xritien?
Code and Erase Range Temperature
Endurance

One Time Flash U3 Lead- 0 0°C to 60°C -40°C to 85°C
version us free -20°C to 85°C
Flash Memory U3 Lead- 100 0°C to 60°C -40°C to 85°C
version us free -20°C to 85°C
ROM-less version u3 Lead- - - -40°C to 85°C
us free -20°C to 85°C

NOTES:The one time flash version can be written once only.

PRQP0100JB-A (100P6S-A)

Date code seven digits

PLQPO0100KB-A (100P6Q-A)

M16C
M30302SPGP
A U3 Chip version and product code
XXXXXXX A : Shows chip version.

u3

Date code seven digits

Henceforth, whenever it changes a version,
it continues with A, B, and C.
: Shows Product code. (See table 1.3 Product Code)

M16C
M30302SPFP Part No. (See Figure 1.2 Part No., Memory Size, and Package)
A U3 Chip version and product code
A : Shows chip version.
XXX X XXX Henceforth, whenever it changes a version,
O it continues with A, B, and C.
u3

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

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

The product without marking of chip version of One Time Flash version, Flash
Memory version, and the ROMIless version corresponds to the chip version “A”.

Figure 1.4 Marking Diagram of One Time Flash version, Flash Memory version, and ROM-less
Version for M16C/30P (Top View)
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M16C/30P Group

1. Overview

1.5 Pin Configuration
Figures 1.5 to 1.6 show the pin configurations (top view).

PIN CONFIGURATION (top view)

6/D14/INT4

[S |<4—» P1_1/D9

|2 |4—» P1_2/D10

[S ]<4—» P1_3/D11

<—» P1_4/D12

[& |« P1_7/D15

X |4—» P2 _0/A0

|2 4> p2_1/A1

<+—» P2_2/A2

<4—» P2_3/A3

<> pP2_4/A4

[3 4> p2_6/A6

<> p2_7/A7

B ]€— vcee

<4—» p3_2/A10

<4+ p3 3/A11

(S | 4> p3_4/A12

[T |« p3_5/A13

[S ]<4—» P1_0/D8

= P1_5/D13/INT.
o |4+ /D13/INT3
[E]4—» P2

[Z ]4—» p2_5/A5

[ ]€4— vss

(3 ]4—» p3_0/A8

[Z ]€—> p3_1/A9

[T |4 p3 6/A14

(5 ] €¢—» p3_7/A15

El
=]
EN
En
B
=]
N

[ ] 4—» pa_o/al6

& | 4> p4a_1/A17

IS | 4—» pa_2/a18

|2 | 4—» p4a_3/A19

PO_7/ANO_7/D7 <« [81]
PO_6/ANO_6/D6 4—[82]
PO_5/ANO_5/D5 <« [83]
PO_4/ANO_4/D4 «—» [84]
PO_3/ANO_3/D3 «—»[85
PO_2/ANO_2/D2 «— [ss]
PO_1/ANO_1/D1 «— (87
PO_O/ANO_0/DO «—» [es]
P10_7/AN7/KT3 <4 [s9]
P10_6/AN6/KIZ 4— [90
P10_5/AN5/KIT 4—»
P10_4/AN4/KI0 €4 [92
P10_3/AN3 < [93]
P10_2/AN2 4 [94]
P10_1/AN1 € [95
AVSS —»
P10_0/ANO <4—» [o7

O

M16C/30P Group

O

[50] «—» P4_4/CSO
[20] «—» P4_5/CST
48] «—» P4_6/CS2
7] «—» P4_7/CS3

O

146 |

33/

[2]

<4—» p5_0/WRLWR
<«—» p5_1/WRH/BHE
<«—»p5 2RD

<P p5 3/BCLK
<—» p5 4/HLDA
< p5_5/HOLD
<> p5 G/ALE

<4—» p5_7/RDY/CLKOUT
<P pg_0/CTSO/RTSO
<4—» p6_1/CLKO
<4 pP6_2/RXDO/SCLO
<4—» pg_3/TXDO/SDAD

<4—» pg_4/CTSI/RTSI/CTSO/CLKS1

<4 pg_5/CLK1
<4—» pg_6/RXD1/SCL1

a1] «—» ps_7/TXD1/SDAL

<« [
<«

P9_4 4—» [ |
=]

]

=]

=]

=]

=]

5]

xouT +—[& ]
vss —» [£]
XIN —» [ |
veer —»[5 |
pg_siNmT —» [ ]

P9_3 4—»

P9_2/TB2IN €—»

Pg_0 4> X

p7_7 4> [3]

p7 6 >

P7_5TA2IN 4

BYTE < [® |
CNVSS —» [©]
pg 1 > ]

RESET —»

P8_4/iINT2 4> [& |

pg_3/INTI 4> [3 |

p8_2/iNT0 4—» [E]

P8_6/XCOUT 4—P

P8_7/XCIN 4—»

P9_1ITBllN <>

P9_0/TBOIN €—»
P7_4ITA20UT €

P9_5/ANEX0

P9_6/ANEX1

NOTES:
1. P7_0 and P7_1 are N channel open -drain output pins.
2. Use the M16C/30P on VCC1=VC

E]
&]
]

<+« ]

P7_2/CLK2/TALOUT 4P [B]

Package :

P7_3/CTS2/RTS2/TA1IN

PRQP0100JB-A (100P6S-A)

=]

€] H[E

P7_1/RXD2/SCL2/TAOIN

P7_0/TXD2/SDA2/TAOOUT® <4—»

Figure 1.5 Pin Configuration (Top View)
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M16C/30P Group 4. Special Function Register (SFR)

4. Special Function Register (SFR)

SFR(Special Function Register) is the control register of peripheral functions. Tables 4.1 to 4.5 list the SFR
information.

Table 4.1 SFR Information (1) (1)

Address Register Symbol After Reset

0000h

0001h

0002h

0003h

0004h Processor Mode Register 0 ) PMO 00000000b(CNVSS pin is "L")

00000011b(CNVSS pin is “H")

0005h Processor Mode Register 1 PM1 00XXX0XO0b
0006h System Clock Control Register 0 CMO 01001000b
0007h System Clock Control Register 1 CM1 00100000b
0008h Chip Select Control Register CSR 00000001b
0009h Address Match Interrupt Enable Register AIER XXXXXX00b
000Ah Protect Register PRCR XX000000b
000Bh

000Ch

000Dh

000Eh Watchdog Timer Start Register WDTS XXh

000Fh Watchdog Timer Control Register WDC 00XXXXXXb
0010h Address Match Interrupt Register 0 RMADO 00h

0011h 00h

0012h X0h

0013h

0014h Address Match Interrupt Register 1 RMAD1 00h

0015h 00h

0016h X0h

0017h

0018h

0019h

001Ah

001Bh

001Ch

001Dh

001Eh

001Fh

0020h DMAO Source Pointer SARO XXh

0021h XXh

0022h XXh

0023h

0024h DMAO Destination Pointer DARO XXh

0025h XXh

0026h XXh

0027h

0028h DMAQO Transfer Counter TCRO XXh

0029h XXh

002Ah

002Bh

002Ch DMAO Control Register DMOCON 00000X00b
002Dh

002Eh

002Fh

0030h DMA1 Source Pointer SAR1 XXh

0031h XXh

0032h XXh

0033h

0034h DMAL Destination Pointer DAR1 XXh

0035h XXh

0036h XXh

0037h

0038h DMAL Transfer Counter TCR1 XXh

003%h XXh

003Ah

003Bh

003Ch DMA1 Control Register DM1CON 00000X00b
003Dh

003Eh

003Fh
NOTES:

1. The blank areas are reserved and cannot be accessed by users.
2. The PMO00 and PMO1 bits do not change at software reset.

X : Nothing is mapped to this bit

Rev.1.22 Mar 30,2007 Page180f53 aXENESAS
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M16C/30P Group 5. Electrical Characteristics

5. Electrical Characteristics

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Rated Value Unit
Vce Supply Voltage(Vcci=Vccez) Vcci=Veee=AVcc -0.3t06.5 \%
AVcc Analog Supply Voltage Vcci=Vcca=AVcc -0.3t06.5 \%
Vi Input Voltage | RESET, CNVSS, BYTE, —0.3to Vcc+0.3 \%

PO_0toPO_7,P1 OtoP1_7,P2 0to P2 7,
P3_0toP3_7,P4 0toP4 7,P5 0toP5 7,
P6_0toP6_7,P7 2to P7_7,P8_0to P8 7,
P9 0toP9_7, P10 _0to P10_7,

VREF, XIN
pP7_0,P7_1 -0.3t06.5 \%
Vo Output PO OtoPO_7,P1 OtoP1_7,P2 0to P2 7, —-0.3to Vcc+0.3 \Y
Voltage P3_0toP3_7,P4 0toP4_7,P5 0to P5 7,

P6_0to P6_7, P7 2to P7_7,P8 0to P8_4,
P8_6,P8_7, P9_0to P9_7, P10_0 to P10_7,

XouT
P7_0,P7_1 -0.3t06.5 \%
Pd Power Dissipation —40°C<Topr<85°C 300 mw
Topr Operating When the Microcomputer is Operating -20t085/-401t0 85 °C
Ambient
Temperature | One Time Flash Program Erase 0to 60
Flash Program Erase 0to 60
Tstg Storage Temperature —65 to 150 °C

Rev.1.22 Mar 30,2007 Page230f53 aXENESAS
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M16C/30P Group 5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions (1)
Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vcc Supply Voltage (Vcci=Vccez) 2.7 5.0 55 \%
AVcc Analog Supply Voltage Vcc \%
Vss Supply Voltage 0 \%
AVss Analog Supply Voltage 0 \%
VIH HIGH Input P3 1toP3_7,P4_0toP4_7,P5_0toP5_7 0.8Vcc Vcc \Y
Voltage PO_0to PO_7,P1_0toP1_7,P2_0toP2_7,P3_0 0.8Vcc Vee Vv
(during single-chip mode)
PO_OtoPO_7,P1_0OtoP1_7,P2_0toP2_7,P3_0 0.5Vce Vcc \Y
(data input during memory expansion and microprocessor mode)
P6 _0toP6_7,P7_2toP7_7,P8_0toP8_7,P9_0to P9_7, 0.8Vcc Vcc \Y
P10_0to P10_7, XIN, RESET, CNVSS, BYTE
P7_0,P7_1 0.8Vcc 6.5 \Y
ViL LOW Input P3_1toP3_7,P4_0toP4_7,P5_0to P5_7 0 0.2Vcc Vv
Voltage PO_0toPO_7,P1_0toP1_7,P2_0toP2_7,P3_0 0 0.2Vcc \Y;
(during single-chip mode)
PO OtoPO_7,P1 OtoP1_7,P2 0OtoP2 7, P3 0 0 0.16Vce \Y,
(data input during memory expansion and microprocessor mode)
P6_0toP6 7, P7_0toP7_7,P8_0toP8_7,P9_0to P9_7, 0 0.2Vcc \Y
XIN, RESET, CNVSS, BYTE
|OH(peak) HIGH Peak PO_OtoPO_7,P1_0OtoP1_7,P2_0toP2_7,P3_0to P3_7, -10.0 mA
Output Current ~ P4_0t0P4_7,P5_0toP5_7,P6_0to P6_7, P7_2to P7_7,
P8 Oto P8 4,P8 6,P8 7, P9 Oto P9 7, P10 _Oto P10 7
|0H(avg) HIGH Average PO_OtoPO_7,P1 OtoP1_7,P2_0toP2_7,P3_0toP3_7, -5.0 mA
Output Current P4_0toP4_7,P5_0toP5_7, P6_0to P6_7, P7_2to P7_7,
P8 Oto P8 4, P8 6,P8 7, P9 OtoP9 7, P10 0to P10_7
lOL(peak) LOW Peak PO_OtoPO_7,P1_0OtoP1_7,P2_0toP2_7, P3_0to P3_7, 10.0 mA
Output Current ~ P4_0t0P4_7,P5_ 0toP5_7, P6_0to P6_7, P7_0to P7_7,
P8 Oto P8 4,P8 6,P8 7, P9 OtoP9 7, P10 0to P10_7
loL(avg) LOW Average PO_OtoP0O_7,P1_ OtoP1_7,P2_0toP2_7, P3_0toP3_7, 5.0 mA
Output Current P4 0toP4_7,P5_0to P5_7, P6_0to P6_7, P7_0to P7_7,
P8 Oto P8 4, P8 6,P8 7, P9 OtoP9 7, P10 0to P10_7
f(XIN) Main Clock Input | Vcc=3.0V to 5.5V 0 16 MHz
Oscillation VCC=2.7V to 3.0V 0 20xVcci-44 | MHz
Frequency 4
f(XCIN) Sub-Clock Oscillation Frequency 32.768 50 kHz
f(BCLK) CPU Operation Clock 0 16 MHz
NOTES:

1. Referenced to Vcc1 = Vcc2=2.7 to 5.5V at Topr = —20 to 85°C / —40 to 85°C unless otherwise specified.

2. The Average Output Current is the mean value within 100ms.

3. The total loL(peak) for ports PO, P1, P2, P8_6, P8_7, P9 and P10 must be 80mA max. The total loL(peak) for ports P3, P4, P5,
P6, P7 and P8_0 to P8_4 must be 80mA max. The total loH(peak) for ports PO, P1, and P2 must be —40mA max. The total
IoH(peak) for ports P3, P4 and P5 must be —40mA max. The total loH(peak) for ports P6, P7, and P8_0 to P8_4 must be —40mA

max.

The total loH(peak) for ports P8_6, P8_7 and P9 must be —40mA max. Set Average Output Current to 1/2 of peak.
4. Relationship between main clock oscillation frequency, and supply voltage.

Main clock input oscillation frequency

N

% 20 x Vcci1-44MHz
>

(&)

5

S 16.0

g <

1

>

E

3

g 100

(=

£

3

g

o

Zz

X 00

- 27 3.0 5.5

VCC1[V] (main clock: no division)
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M16C/30P Group

5. Electrical Characteristics

Table 5.4 Flash Memory Version Electrical Characteristics @)
Standard .
Symbol Parameter - Unit
Min. Typ. Max.

- Program and Erase Endurance (2) 1000) 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
- (Vcer=5.0v) 8-Kbyte block 0.3 4 s
- 32-Kbyte block 0.5 4 s
- 64-Kbyte block 0.8 4 s
trs Flash Memory Circuit Stabilization Wait Time 15 us
- Data Hold Time (4 10 year
NOTES:

Table 5.5

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

2. Program and Erase Endurance refers to the number of times a block erase can be performed.
If the program and erase endurance is 100, each block can be erased 100 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)

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

Topr =-40 to 85 °C (U3) / -20 to 85 °C (U5).

Flash Memory Version Program / Erase Voltage and Read Operation Voltage

Characteristics

Flash Program, Erase Voltage

Flash Read Operation Voltage

Vcc1=3.3+20.3V or5.0+ 0.5 (Topr=0°C to 60°C)

Vcc1=2.7 10 5.5 V (Topr = -40°C to 85°C (U3)
-20°C to 85°C (U5))

Rev.1.22

Mar 30, 2007 Page 260f53 ZRENESAS

REJO3B0088-0122




M16C/30P Group 5. Electrical Characteristics

Table 5.8 Power Supply Circuit Timing Characteristics

. " Standard .
Symbol Parameter Measuring Condition - Unit
Min. Typ. Max.
td(P-R) Time for Internal Power Supply Stabilization Vcc=2.7V to 5.5V 2 ms
During Powering-On
td(R-S) STOP Release Time 1500 us
td(w-s) Low Power Dissipation Mode Wait Mode 1500 us
Release Time

Recommended |

]

; |

td(P-R) operation voltag}:‘/ |
Time for Internal Power I

vee ¢
Supply Stabilization During !

. |
Powering-On CPU clock :“mﬂﬂﬂﬂ.ﬂﬂﬂm
|

td(R-S) Interrupt for
STOP Release Time (a) Stop mode release
or
|
td(W-S) (b)Wait mode release : :
Low Power Dissipation 1 v
Mode Wait Mode Release CPU clock : |
Time (@) N—H
| td(rR-S) |
P
(b) td(w-s)

Figure 5.1 Power Supply Circuit Timing Diagram
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M16C/30P Group

5. Electrical Characteristics

Table 5.10  Electrical Characteristics (2) (1)
. . Standard .
Symbol Parameter Measuring Condition - Unit
Min. | Typ. | Max.
Icc Power Supply Current In single-chip Mask ROM f(XIN)=16MHz 10 15 mA
(Vcc1=Vee2=4.0V to 5.5V) | mode, the output No division
pins are open and | One Time f(XIN)=16MHz,
other pins are Vss | Flash No division 10 18 | mA
Flash f(XIN)=16MHz,
Memory No division 12 18 mA
One Time f(XIN)=10MHz,
Flash VCC1=5.0V 15 mA
Flash Memory | f(XIN)=10MHz,
Program VCC1=5.0V 15 mA
Flash Memory | f(XIN)=10MHz,
Erase VCC1=5.0V 25 mA
Mask ROM f(XCIN)=32kHz
Low power dissipation 25 HA
mode, ROM (3)
One Time f(XCIN)=32kHz
e 25
Flash Low power dissipation HA
mode, RAM (3)
f(XCIN)=32kHz
Low power dissipation 350 HA
mode, Flash Memory (3)
Flash Memory | f(XCIN)=32kHz
Low power dissipation 25 HA
mode, RAM (3)
f(XCIN)=32kHz
Low power dissipation 420 HA
mode, Flash Memory (3)
Mask ROM f(XCIN)=32kHz
One Time Flash | Wait mode @, 75 nA
Flash Memory Oscillation capability High
f(XCIN)=32kHz
Wait mode (2, 2.0 pA
Oscillation capability Low
Stop mode
Topr =25°C 0.8 3.0 pA
NOTES:
1. Referenced to Vcci=Vcce=4.2 to 5.5V, Vss = 0V at Topr = —20 to 85°C / —40 to 85°C, f(XIN)=16MHz unless otherwise

specified.
2. With one timer operated using fC32.
3. This indicates the memory in which the program to be executed exists.
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M16C/30P Group

5. Electrical Characteristics

Timing Requirements

Vcci=Vcca=5V

(Vcec1 =Vcee2 =5V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Table 5.13  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 5.14  Timer A Input (Gating Input in Timer Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(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 5.15  Timer A Input (External Trigger Input in One-shot Timer Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
te(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 5.16  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 5.17  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 5.18  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(TAoUuT-TAIN) | TAIIN Input Setup Time 200 ns
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M16C/30P Group 5. Electrical Characteristics

Vcci=Vcca=5V
Timing Requirements

(Vcec1 =Vcee2 =5V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

REJO3B0088-0122

Table 5.19  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 5.20  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 5.21 Timer B Input (Pulse Width 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 5.22  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 5.23  Serial Interface
Standard )
Symbol Parameter - Unit
Min. Max.
tc(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(Cc-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 5.24 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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Vcci=Vccae=5V
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Figure 5.4 Timing Diagram (2)
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M16C/30P Group 5. Electrical Characteristics

Vcci=Vcce=5V

Memory Expansion Mode, Microprocessor Mode
(For setting with no wait)

Read timing
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Measuring conditions

- Vcci=Veea=5V

- Input timing voltage : ViL=0.8V, VIH=2.0V

- Output timing voltage : VoL=0.4V, VoH=2.4V

Figure 5.6 Timing Diagram (4)
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M16C/30P Group 5. Electrical Characteristics

Vcci=Vcce=3V

Timing Requirements
(Vcec1l =Vcee2 =3V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Table 5.29  External Clock Input (XIN input)
Standard .
Symbol Parameter - Unit
Min. Max.
te External Clock Input Cycle Time (NOTE 2) ns
tw(H) External Clock Input HIGH Pulse Width (NOTE 3) ns
tw(L) External Clock Input LOW Pulse Width (NOTE 3) ns
tr External Clock Rise Time (NOTE 4) ns
tf External Clock Fall Time (NOTE 4) ns
NOTES:
1. The condition is Vcc1=Vcc2=2.7 to 3.0V.
2. Calculated according to the Vcci voltage as follows:
106
20xveer a4
3. Calculated according to the Vcc1 voltage as follows:
-6
20><\]/-2m x 0.4 [ns]
4. Calculated according to the Vccai voltage as follows:
-10 x Vcc1 + 45 [ns]
Table 5.30 Memory Expansion Mode and Microprocessor Mode
Standard )
Symbol Parameter - Unit
Min. Max.
tac1(RD-DB) Data Input Access Time (for setting with no wait) (NOTE 1) ns
tac2(RD-DB) Data Input Access Time (for setting with wait) (NOTE 2) ns
tsu(DB-RD) Data Input Setup Time 50 ns
tsu(RDY-BCLK) RDY Input Setup Time 40 ns
tsu(HoLD-BCLK) | HOLD Input Setup Time 50 ns
th(RD-DB) Data Input Hold Time 0 ns
th(BCLK-RDY) RDY Input Hold Time 0 ns
th(BcLK-HOLD) | HOLD Input Hold Time 0 ns

NOTES:
1. Calculated according to the BCLK frequency as follows:

O.5x109
f(BCLK)
2. Calculated according to the BCLK frequency as follows:

9
n_0'5 Xlo _ fa AN _ . .
f(BCLK) 60[ns]  nis "2" for 1-wait setting.

-60[ns]
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M16C/30P Group

5. Electrical Characteristics

Timing Requirements

(Vcec1l =Vcee2 =3V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Vcci=Vcce=3V

REJO3B0088-0122

Table 5.37  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) 150 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on one edge) 60 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on one edge) 60 ns
te(TB) TBIIN Input Cycle Time (counted on both edges) 300 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on both edges) 120 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on both edges) 120 ns
Table 5.38  Timer B Input (Pulse Period Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tc(TB) TBIIN Input Cycle Time 600 ns
tw(TBH) TBIIN Input HIGH Pulse Width 300 ns
tw(TBL) TBIIN Input LOW Pulse Width 300 ns
Table 5.39  Timer B Input (Pulse Width Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tc(TB) TBIIN Input Cycle Time 600 ns
tw(TBH) TBIIN Input HIGH Pulse Width 300 ns
tw(TBL) TBIIN Input LOW Pulse Width 300 ns
Table 5.40  A/D Trigger Input
Standard .
Symbol Parameter - Unit
Min. Max.
te(AD) ADTRG Input Cycle Time 1500 ns
tw(ADL) ADTRG Input LOW Pulse Width 200 ns
Table 5.41 Serial Interface
Standard )
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi Input Cycle Time 300 ns
tw(CKH) CLKi Input HIGH Pulse Width 150 ns
tw(CKL) CLKi Input LOW Pulse Width 150 ns
td(c-Q) TXDi Output Delay Time 160 ns
th(c-Q) TXDi Hold Time 0 ns
tsu(D-C) RXDi Input Setup Time 100 ns
th(c-D) RXDi Input Hold Time 90 ns
Table 5.42 External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tw(NH) INTi Input HIGH Pulse Width 380 ns
tw(INL) INTi Input LOW Pulse Width 380 ns
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M16C/30P Group 5. Electrical Characteristics

Vcci=Vcce=3V

Switching Characteristics
(Vcec1l =Vcee2 =3V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Table 5.43  Memory Expansion and Microprocessor Modes (for setting with no wait)
Standard .
Symbol Parameter - Unit
Min. Max.
td(BCLK-AD) Address Output Delay Time 30 ns
th(BCLK-AD) Address Output Hold Time (in relation to BCLK) 0 ns
th(RD-AD) Address Output Hold Time (in relation to RD) 0 ns
th(WR-AD) Address Output Hold Time (in relation to WR) (NOTE 2) ns
td(BCLK-CS) Chip Select Output Delay Time 30 ns
th(BCLK-CS) Chip Select Output Hold Time (in relation to BCLK) 0 ns
td(BCLK-ALE) ALE Signal Output Delay Time 25 ns
th(BCLK-ALE) ALE Signal Output Hold Time -4 ns
td(BCLK-RD) RD Signal Output Delay Time ﬁiegeure 58 30 ns
th(BCLK-RD) RD Signal Output Hold Time 0 ns
td(BCLK-WR) WR Signal Output Delay Time 30 ns
th(BCLK-WR) WR Signal Output Hold Time 0 ns
td(BCLK-DB) Data Output Delay Time (in relation to BCLK) 40 ns
th(BCLK-DB) Data Output Hold Time (in relation to BCLK) (3) 4 ns
td(DB-WR) Data Output Delay Time (in relation to WR) (NOTE 1) ns
th(WR-DB) | Data Output Hold Time (in relation to WR) (3) (NOTE 2) ns
td(BCLK-HLDA) | HLDA Output Delay Time 40 ns
NOTES:
1. Calculated according to the BCLK frequency as follows:
9
f(gé—ll_?q —40[ns] f(BCLK) is 12.5MHz o less.
2. Calculated according to the BCLK frequency as follows:
9
0.5x10
HBCLK) 10[ns]

3. This standard value shows the timing when the output is off, and

does not show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up
(pull-down) resistance value.
Hold time of data bus is expressed in

t=-CR X In (1-VoL / Vcc1)
by a circuit of the right figure. DBi |
For example, when VoL = 0.2Vcci, C = 30pF, R = 1k, hold time
of output "L" level is

t =-30pF X 1k X In(1-0.2Vcc1 / Veel)

=6.7ns.

|||—|J~\N»—@

PO
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10

30pF

I

Figure 5.8 Ports PO to P10 Measurement Circuit
Rev.1.22 Mar 30,2007 Page460f53 <XENESAS

REJO3B0088-0122



REVISION HISTORY

M16C/30P Group Datasheet

Description
Rev. Date
Page Summary

44  |Figure 5.12 Timing Diagram (4) is added.

45 |Figure 5.13 Timing Diagram (5) is added.

1.10 Oct 01, 2005 2 Table 1.1 Performance Outline of M16C/30P Group is partly revised.

4 Table 1.2 Product List is partly revised.

Figure 1.2 Type No., Memory Size, and Package is partly revised.

5 |Table 1.3 Product Code of Mask ROM version Version for M16C/30P is
added.

Figure 1.3 Marking Diagram of Mask ROM Version for M16C/30P is
added.

6 Figure 1.4 Marking Diagram of ROM -less Version for M16C/30P is added.

6 Table 1.4 Product Code of ROM-less version for M16C/30P is added.

16 |Figure 3.1 Memory Map is partly added.

23 |Table 5.2 information is revised.

1.11 | May 31, 2006 4 1.4 Product List information is revised.
Table 1.2 Product List is partly revised.

5 Figure 1.2 Type No., Memory Size, and Package is partly added.

7 Table 1.4 Product Code of Flash Memory version and ROM-less version
for M16C/30P is partly revised.
Figure 1.4 Marking Diagram of Flash Memory version and ROM-less
Version for M16C/30P (Top View) is partly added.

17 |3. Memory information is revised.
Figure 3.1 Memory Map is partly revised.

18 |Table 4.1 SFR Information(1) is partly revised.

19 [Table 4.2 SFR Information(2) is partly added.

23 |Table 5.1 Absolute Maximum Ratings information is revised.

26 |Table 5.4 Flash Memory Version Electrical Characteristics is added.
Table 5.5 Flash Memory Version Program / Erase Voltage and Read
Operation Voltage Characteristics is added.

28 |Table 5.7 Electrical Characteristics(1) is partly deleted.

29 |Table 5.8 Electrical Characteristics (2) is partly revised.

33 |Table 5.23 Memory Expansion and Microprocessor Modes
NOTES 3 is partly revised.

34 |Table 5.24 Memory Expansion and Microprocessor Modes
NOTES 3 is partly revised.

40 |Table 5.25 Electrical Characteristics (1) is partly deleted.

41 |Table 5.26 Electrical Characteristics (2) is partly revised.

45 |Table 5.41 Memory Expansion and Microprocessor Modes
NOTES 3 is partly revised.

46 |Table 5.42 Memory Expansion and Microprocessor Modes

NOTES 3 is partly revised.




REVISION HISTORY

M16C/30P Group Datasheet

Description
Rev. Date
Page Summary
1.20 Oct 17, 2006 1 Note is partly deleted.
2 Table 1.1 Performance Outline of M16C/30P Group is partly added.
4 Table 1.2 Product List is partly revised.
5 Figure 1.2 Type No., Memory Size, and Package is added.
7 Table 1.4 Product Code of One Time Flash version, Flash Memory ver-
sion, and ROM-less version for M16C/30P is partly added.
17 |Figure 3.1 Memory Map is partly added.
19 [Table 4.2 SFR Information (2) is partly added.
23 |Table 5.1 Absolute Maximum Ratings is partly added.
27 |Table 5.6 One Time Flash Version Electrical Characteristics and
Table 5.7 One Time Flash Version Program Voltage and Read Operation
Voltage Characteristics is added.
30 |Table 5.10 Electrical Characteristics (2) is partly added.
42 |Table 5.28 Electrical Characteristics (2) is partly added.
1.21 Nov 02 2006 7 Table 1.4 Product Code of One Time Flash version, Flash Memory
version, and ROM-less version for M16C/30P is partly revised.
1.22 Mar 30, 2007 4 Table 1.2 Product List (1) is partly revised.
5 Table 1.3 Product List (2) is partly revised.
19 [Table 4.2 SFR Information (2) is partly revised.




RenesasTech nOIOgy Corp. Sales Strategic Planning Div.  Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Notes:
1.

1

o

11.

12.
13.

This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, 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 products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability
of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications
or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be rer)roduced or duplicated, in any form, in whole or in part, without prior written a[g)roval from Renesas.

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

RENESAS SALES OFFICES

LENESAS

http://www.renesas.com

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

Renesas Technology America, Inc.
450 Holger Way, San Jose, CA 95134-1368, U.S.A
Tel: <1>(408) 382-7500, Fax: <1> (408) 382-7501

Renesas Technology Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K.
Tel: <44> (1628) 585-100, Fax: <44> (1628) 585-900

Renesas Technology (Shanghai) Co., Ltd.
Unit 204, 205, AZIACenter, N0.1233 Lujiazui Ring Rd, Pudong District, Shanghai, China 200120
Tel: <86> (21) 5877-1818, Fax: <86> (21) 6887-7898

Renesas Technology Hong Kong Ltd.
7th Floor, North Tower, World Finance Centre, Harbour City, 1 Canton Road, Tsimshatsui, Kowloon, Hong Kong
Tel: <852> 2265-6688, Fax: <852> 2730-6071

Renesas Technology Taiwan Co., Ltd.
10th Floor, No.99, Fushing North Road, Taipei, Taiwan
Tel: <886> (2) 2715-2888, Fax: <886> (2) 2713-2999

Renesas Technology Singapore Pte. Ltd.
1 Harbour Front Avenue, #06-10, Keppel Bay Tower, Singapore 098632
Tel: <65> 6213-0200, Fax: <65> 6278-8001

Renesas Technology Korea Co., Ltd.
Kukje Center Bldg. 18th FI., 191, 2-ka, Hangang-ro, Yongsan-ku, Seoul 140-702, Korea
Tel: <82> (2) 796-3115, Fax: <82> (2) 796-2145

Renesas Technology Malaysia Sdn. Bhd
Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No.18, Jalan Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: <603> 7955-9390, Fax: <603> 7955-9510

© 2007. Renesas Technology Corp., All rights reserved. Printed in Japan.
Colophon .7.0




