RENESAS

M16C/26A Group Standard Characteristics
M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
M30260FxTGP(x=3,6,8),M30260F8VGP

Standard Characteristics Example

Standard characteristics described below are just examples of the M16C/26A group(M16C/26A,M16C/26T) characteristics and are not guaranteed.

For rated values, refer to "M16C/26A Group Hardware manual".
(1) Power Supply Current Standard Characteristics Example (Vcc-lcc)

f(Xin)=20MHz (Pluse generator, Ta = 25°C, output transistor is in the cut-off state.*)

No Division

Division by 2

Division by 4
Division by 8
Division by 16

Power Source Current lcc [mA]

25 3.0 3.5 4.0 4.5 5.0 55 6.0 6.5

Power Source Voltage Vec [V]

Clock source

f(Xin) = Pulse Generator

Square wave
Xout:Open

Division setting

Main Serial | AD con
Clock | Timer I/0__|-version;

17 f1 fisio | fad/ 1

12 f2 | f2sio | fad/ 2

1/4 f8 | f8sio |fad/12

1/8 f8 | f8sio |fad/12

1/16 | f32 |f32sio|fad/12

Fig. 1. Vcc-lcc(at Nomal Operation Mode)

No division operation(Pluse generator, Ta = 25 °C, output transistor is in the cut-off state.*)

f(Xin)=20MHz

13 f(Xin)=16MHz

L f(Xin)=8MHz
L ’// f(Xin)=4MHz

Power Source Current lcc [mA]

O_2NWAOON®
T

25 3.0 3.5 4.0 4.5 5.0 55 6.0 6.5

Power Source Voltage Vec [V]

* Timer pulse and serial data is output

Clock source

f(Xin) = Pulse Generator

Square wave
Xout:Open

Division setting

Main Serial | AD con
Clock | Timer I/0__|-version;

17 f1 fisio | fad/ 1

Fig. 2. Vcc-lcc(at Nomal Operation Mode)

At WIT instruction executed (Pluse generator, Ta = 25 °C, output transistor is in the cut-off state.)

A/D conversion not executed
20

f(Xin)=20MHz

f(Xin)=16MHz

" /// fXin)=8MHz

Power Source Current lcc [mA]

* Timer pulse and serial data is output

Clock source

f(Xin) = Pulse Generator

Square wave
Xout:Open

Stop peripheral function clock.
Xin-Xout drive capacity : High

f(Xin)=4MHz
0.0 . . . . . . .
25 3.0 35 4.0 45 5.0 55 6.0 6.5
Power Source Voltage Vec [V]
Fig. 3. Vcc-lce (at WIT instruction executed)
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M16C/26A Group Standard Characteristics

- z M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
n ENESAS M30260FxTGP(x=3,6,8),M30260F8VGP

f(Xcin)=32kHz in low-power consumption mode, Program running on RAM
(Main clock oscillation stop, Ta = 25 °C, output transistor is in the cut-off state.)

Clock source

25 f(Xcin) = Crystal oscillator
Frequency: 32.768kHz
Load capacitance:12.5pF
20 |

No Peripheral functions.
Xcin-Xcout drive capacity : High
Flash memory stop.

|

XCIN Xcout

Power Source Current Icc [uA]

07 Rf: Open
Rf Rd: 0 Q
C1: 15pF
5 | I:l C2: 15pF
C1;I- ;;02
0 . . . . . . .

25 3.0 3.5 4.0 4.5 5.0 55 6.0 6.5

Power Source Voltage Vec [V]

Fig. 4. Vcc-Icc (low-speed mode)

f(Xcin)=32kHz in low-power consumption mode, Program running on flash memory
(Main clock oscillation stop, Ta = 25 °C, output transistor is in the cut-off state.)

Clock source

1000 f(Xcin) = Crystal oscillator
Frequency: 32.768kHz
Load capacitance:12.5pF

— 800 r

<

=1

‘;‘ No Peripheral functions.

o Xcin-Xcout drive capacity : High
S 600 |

o

E]

3 XCIN  Xcout

@ 3

o L Rf: Open
5 0 Rf Rd:0Q
n C1: 15pF
a;s |:| C2: 15pF

C1 Cc2
S 200 7‘][' ;;
0 . . . . . . .
25 3.0 35 4.0 45 5.0 55 6.0 6.5
Power Source Voltage Vec [V]
Fig. 5. Vce-Ice (low-speed mode)
On-chip oscillator operating, f2(ROC) selected, f(BCLK)=1MHz (external oscillation stop, output transistor is in the cut-off state.* )
A/D conversion not executed
Clock source
2.0 On-chip oscillator
Select f2(ROC)

Division setting

ROC Main

Divider | Clock | Timer
1/2 1/1 f1

— Program running * Timer pulse and serial data is output

on RAM

Program running
= ON Flash memory

Program running
on RAM
Flash memory OFF

05 m—

Power Source Current lcc [mA]
5

0.0 I I I I I I I
25 3.0 3.5 4.0 4.5 5.0 55 6.0 6.5

Power Source Voltage Vec [V]
Fig. 6. Vcc-lce (On-chip oscillator operating)
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RENESAS

M16C/26A Group Standard Characteristics
M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
M30260FxTGP(x=3,6,8),M30260F8VGP

f(Xcin)=32kHz in WIT instruction executed
(crystal oscillation, Xcin-Xcout drive capacity high, Ta = 25 °C, output transistor is in the cut-off state.)

Power Source Current Icc [uA]
(4,1

0 I I I I I I I
25 3.0 3.5 4.0 4.5 5.0 55 6.0 6.5

Power Source Voltage Vec [V]

Clock source

f(Xcin) = Crystal oscillator

Frequency: 32.768kHz
Load capacitance:12.5pF

Fig. 7. Vcc-Icc (low-speed mode)

f(Xcin)=32kHz in WIT instruction executed
(crystal oscillation, Xcin-Xcout drive capacity low, Ta = 25 °C, output transistor is in the cut-off state.)

Power Source Current Icc [uA]
(4,

0 I I I I I I I
25 3.0 3.5 4.0 4.5 5.0 55 6.0 6.5

Power Source Voltage Vec [V]

Xcin-Xcout drive capacity : High
Timer AO running in timer mode from fc32.

XCIN Xcout

Rf: Open
Rf Rg Rd:00Q
C1: 15pF
I:l C2: 15pF
c2

01;; ;;

Clock source

f(Xcin) = Crystal oscillator

Frequency: 32.768kHz
Load capacitance:12.5pF

Fig. 8. Vcc-lce (at WIT instruction executed)

Xcin-Xcout drive capacity : Low
Timer AO running in timer mode from fc32.

XCIN Xcout

Rf: Open
Rf Rd: 0 Q

C1: 15pF
I:l C2: 15pF

C2

C1;I- ;;
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RENESAS

M16C/26A Group Standard Characteristics
M30260FxAGP(x=3,6,8),M30260F xAFP(x=3,6,8),
M30260FxTGP(x=3,6,8),M30260F8VGP

Standard Characteristics Example

VOH-IOH (Vcc = 5.5V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)

"H" Output Voltage VOH [V]

S0 [Taza0c
Ta = 25 °C
Rl P
< .
E
T Ta=125°C
O 30 |
€
o
E]
© |
3
Q.
5
O
I 10}
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0.0 05 1.0 15 20 25 3.0 35 40 45 50 55
"H" Output Voltage VOH [V]
Fig. 9. VOH-IOH (Vcc = 5.5V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)
VOH-IOH (Vcc = 4.0V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)
-30
Ta = -40 °C
25 I Ta=25°C
<
E Ta = 85°C
T 20 L
Q Ta=125°C
€
2 45 |
3
&)
2
5 -10 |
O
I
=L
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
0.0 05 1.0 15 20 25 30 35 40
"H" Output Voltage VOH [V]
Fig. 10. VOH-IOH (Vcc = 4.0V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)
VOH-IOH (Vcc = 3.0V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)
20
,18 L
_ 16 [Ta=40°C
<
E 4 |
= Ta = 25°C
T
O 12 | 1,-85-C
5
£ 10 [ ta=125°C
3
S st
3
s
8 o7
T o«
2 b
0 ‘ ‘ ‘ ‘ ‘
0.0 05 1.0 15 20 25 3.0

Fig. 11. VOH-IOH (Vcc = 3.0V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)
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M16C/26A Group Standard Characteristics
- z M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
u E N ESAS M30260FxTGP(x=3,6,8),M30260F8VGP

(3) Port Standard Characteristics Example (VOL-IOL)

VOL-IOL (Vcc = 5.5V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)

40
Ta =- 40 °C
35
Ta=25°C
E s Ta=85°C
3B Ta=125°
€
2 2
3
O
5 15 |
o
5
9 10
g
5 |
0 . . . . . . . . . .
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0 5.5
"L" Output Voltage VOL [V]
Fig. 12. VOL-IOL (Vcc = 5.5V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)
VOL-IOL (Vcc = 4.0V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)
30
25 |
Ta = -40 °C
<
E | Ta=25°C
—
] Ta=85°C
5
2 15 Ta=125°C
3
O
5
£ 10
3
(@]
o
<
0 . . . . . . .
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0
"L" Output Voltage VOL [V]
Fig. 13. VOL-IOL (Vcc = 4.0V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)
VOL-IOL (Vcc = 3.0V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)
20
18
16
<
E 1 r Ta=-40°C
—
O 12 | Ta=25°C
€ g5 o
§ 10| Ta=85°C
3
© gl Ta=125°C
3
=
S
2oat
Pt
0 . . . . .
0.0 0.5 1.0 15 2.0 25 3.0
"L" Output Voltage VOL [V]

Fig. 14. VOL-IOL (Vce = 3.0V, Ports P15-P17, P60-P67, P80-P87, P90-P93, P100-P107)

REJ99B1340-0100 2006.11
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M16C/26A Group Standard Characteristics
- z M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
u E N ESAS M30260FxTGP(x=3,6,8),M30260F8VGP

(4) Port Standard Characteristics Example (Vcc-lIL)

Vcc-lIL (Ports P15-P17, P60-P67, P70-P77, P80-P87, P90-P93, P100-P107 when connecting pull-up transistor.)
Power Source Voltage Vcc [V]

-150
Ta=-40°C

-130

<§_ 110 Ta=25°C
-
= Ta=85°C
€ -9 r
[ Ta=125°C
5
O 70+
=]
a
£
= -50
=
=30 +

25 3.0 3.5 4.0 4.5 5.0 55 6.0

Power Source Voltage Vcc [V]
Fig. 15. Vcc-lIL (Ports P15-P17, P60-P67, P70-P77, P80-P87, P90-P93, P100-P107 when connecting pull-up transistor)
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M16C/26A Group Standard Characteristics
- z M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
u E N ESAS M30260FxTGP(x=3,6,8),M30260F8VGP

(5) Port Standard Characteristics Example (Vcc-VIH VIL)

Vce-VIH VIL (I/O Ports (CMOS) , Ports P60-P67, P70-P77, P80, P81, P85-P87, P90-P93, P100-P107, Ta = 25°C)

w
T

Input Voltage VIH VIL [V]
N

25 3.0 3.5 4.0 4.5 5.0 55 6.0

0

Power Source Voltage Vce [V
Fig. 16. Vcc-VIH VIL (I/0 Ports (CMOS) , Ports P60-P67, P70-P77, P80, P81, P85-P87, P90-P93, P100-P107)

Vce-VIH VIL (I/O Ports, Ports P15-P17, P82-P84, Ta = 25°C)

5

4 |
=
-
S 5| VIH
L
i VIL
jo2}
i
527
>
5
o
£

1L

0 . . . . . .

25 3.0 35 4.0 45 5.0 55 6.0
Power Source Voltage Vec [V]

Fig. 17. Vcc-VIH VIL (I/O Ports, Ports P15-P17, P82-P84)
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M16C/26A Group Standard Characteristics
- z M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
u E N ESAS M30260FxTGP(x=3,6,8),M30260F8VGP

Vee-VIH VIL (RESET pin, Ta = 25°C)

4t VIH
=
=
>3
<
s
[
D
e
527
= vIL
3
Q
£

0 . . . . . .
25 3.0 3.5 4.0 4.5 5.0 55 6.0

Power Source Voltage Vec [V]

Fig. 18. Voo-VIH VIL (RESET pin)

Vee-VIH VIL (XIN pin, Ta = 25°C)

5
4 |
=
- VIH
> 51
L
>
S VIL
£
527
>
5
o
£
1L
0 . . .
25 3.0 35 4.0 45 5.0 55 6.0
Power Source Voltage Vec [V]

Fig. 19. Voc-VIH VIL (XIN pin)
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M16C/26A Group Standard Characteristics
- z M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
u E N ESAS M30260FxTGP(x=3,6,8),M30260F8VGP

Vce-HYS (RESET pin, Ta = 25°C)

25
20
=
w 15
>
T
k2]
73
[
$ 10 |
®
>
T
05
0.0 . . . . . .
25 3.0 35 4.0 45 5.0 55 6.0
Power Source Voltage Vec [V]

Fig. 20. Vcc-HYS (RESET pin)

Vce-HYS (TAOIN-TA4IN, TBOIN-TB2IN, NMI, ADTRIG, CTS0-CTS2, CLKO-CLK2, TA20UT-TA40UT, KI0-KI3, RxD0-RxD2, Ta = 25 °C)

1.0

08

06

04

Hysteresis HYS [V]

0.0 . . . . . .
25 3.0 3.5 4.0 4.5 5.0 55 6.0

Power Source Voltage Vec [V]
Fig. 21. Vcc-HYS (TAOIN-TA4IN, TBOIN-TB2IN, NMI, ADTRIG, CTS0-CTS2, CLK0O-CLK2, TA20UT-TA40UT, KI0-KI3, RxD0-RxD2)

Vce-HYS (INTO- INT5 Ta = 25°C)

1.0

08

06

04

Hysteresis HYS [V]

02

0.0 . . . . . .
25 3.0 3.5 4.0 4.5 5.0 55 6.0

Power Source Voltage Vec [V]

Fig. 22. Voo-HYS (INTO- INT5)
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RENESAS

M16C/26A Group Standard Characteristics
M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
M30260FxTGP(x=3,6,8),M30260F8VGP

Standard Characteristics Example
A/D conversion accuracy standard characteristics example-1

A/D CONVERTER STEP WIDTH MEASUREMENT

*Vce =5.12[V] * A/D co
* VREF = 5.12[V]
« f(XIN) =20[MHz]

« 1LSB Width = 5.12[V] / 1024 = 5[mV]

* Temp. = 25[°C]
* BCLK=20MHz
« A/ID conversion clock = 10MHz

3.0

nversion mode = 10bit

25
20
1.5
1.0
0.5
0.0

1LSB Width

== 1LSB Width
= Error

-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

Error

Absolute accuracy [LSB]

32 48 64 80 96 112 128 144 160 176

Conversion value

192

208 224 240 256

3.0
25
2.0
1.5
1.0
0.5
0.0

-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

Absolute accuracy [LSB]

256 272 288 304 320 336 352 368 384 400 416 432 44

Conversion value

3.0

8 464 480 496 512

25
20
1.5
1.0
0.5
0.0

-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

Absolute accuracy [LSB]

512 528 544 560 576 592 608 624 640 656 672 688

Conversion value

3.0

704

720 736 752 768

25
20
1.5
1.0
0.5
0.0

-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

Absolute accuracy [LSB]

768 784 800 816 832 848 864 880 896 912 928 944 96

Conversion value

0 976 992 1008 1024

Fig. 23. A/D conversion accuracy standard characteristics example-1
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RENESAS

M16C/26A Group Standard Characteristics
M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
M30260FxTGP(x=3,6,8),M30260F8VGP

A/D conversion accuracy standard characteristics example-2

*Vce =5.12[V]

* VREF = 5.12[V]

« f(XIN) = 10[MHz]

* 1LSB Width = 5.12[V] / 1024 = 5[mV]

* Temp. = 25[°C]
* BCLK=10MHz

3.0

A/D CONVERTER STEP WIDTH MEASUREMENT

« A/ID conversion clock = 10MHz

* A/ID conversion mode = 10bit

20
15

1LSB Width

== 1LSB Width
== Error

Absolute accuracy [LSB]

Conversion value

3.0
25
20
1.5
1.0
05
0.0

05 |
-1.0
15 |

Absolute accuracy [LSB]

25 |
-3.0

256 272 288 304 320 336 352 368 384

Conversion value

3.0

400 416 432 448 464 480 496 512

20
1.5
1.0
05
0.0

05 |
1.0 |
-1.5
-2.0
25 |
-3.0

Absolute accuracy [LSB]

512 528 544 560 576 592 608 624 640

Conversion value

656 672 688 704 720 736 752 768

3.0
25
20
15
1.0
05
0.0

05 |
1.0 F
-1.5
20 |
25 |
-3.0

Absolute accuracy [LSB]

768 784 800 816 832 848 864 880 896

Conversion value

912 928 944 960 976 992 1008 1024

Fig. 24. A/D conversion accuracy standard characteristics example-2
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M16C/26A Group Standard Characteristics
- z M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
u E N ESAS M30260FxTGP(x=3,6,8),M30260F8VGP

A/D conversion accuracy standard characteristics example-3

A/D CONVERTER STEP WIDTH MEASUREMENT

*Vce =5.12[V] * Temp. = 25[°C] * A/D conversion mode = 8bit

* VREF = 5.12[V] * BCLK=20MHz

« f(XIN) =20[MHz] * A/D conversion clock = 10MHz

* 1LSB Width = 5.12[V] / 256 = 20[mV]
3.0
25 | == 1LSB Width
== Error

20
15 ¢ 1LSB Width

10 | e\ -\ T —A ~ -
05 |
0.0 /
_05 L
_10 L
A5 F
_20 L
_25 L
-3.0

Absolute accuracy [LSB]

Conversion value

3.0
25
20
15

10 N —

05
0.0 [S=
05 |
1.0 |
15 |
20 |
25 |
-3.0

Absolute accuracy [LSB]

128 144 160 176 192 208 224 240 256

Conversion value

Fig. 25. A/D conversion accuracy standard characteristics example-3
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RENESAS

M16C/26A Group Standard Characteristics
M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
M30260FxTGP(x=3,6,8),M30260F8VGP

A/D conversion accuracy standard characteristics example-4

A/D CONVERTER STEP WIDTH MEASUREMENT

*Vcc = 3.3[V] * A/D co
* VREF =3.3[V]
*«0CO

« 1LSB Width = 3.3[V]/ 1024 = 3.2[mV]

* Temp. = 25[°C]
* CPU mode = 1MHz
* A/ID conversion clock = 1MHz

3.0

nversion mode = 10bit

25
2.0
1.5
1.0
0.5
0.0

1LSB Width

== 1LSB Width
== Error

-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

Absolute accuracy [LSB]

32 48 64 80 96 112 128 144 160 176

Conversion value

192

208 224 240 256

3.0
25
20
1.5
1.0
0.5
0.0

-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

Absolute accuracy [LSB]

256 272 288 304 320 336 352 368 384 400 416 432 44

Conversion value

3.0

8 464 480 496 512

25
20
1.5
1.0
0.5
0.0

-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

Absolute accuracy [LSB]

512 528 544 560 576 592 608 624 640 656 672 688 70:

Conversion value

4 720 736 752 768

3.0
25
20
1.5
1.0
0.5
0.0

-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

Absolute accuracy [LSB]

768 784 800 816 832 848 864 880 896 912 928 944 96

Conversion value

0 976 992 1008 1024

Fig. 26. A/D conversion accuracy standard characteristics example-4
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RENESAS

M16C/26A Group Standard Characteristics
M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
M30260FxTGP(x=3,6,8),M30260F8VGP

A/D conversion accuracy standard characteristics example-5

3.0
25
2.0
1.5
1.0
0.5
0.0
-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

Absolute accuracy [LSB]

3.0
25
20
1.5
1.0
0.5
0.0
-0.5
-1.0
-1.5
-2.0
-2.5
-3.0

Absolute accuracy [LSB]

A/D CONVERTER STEP WIDTH MEASUREMENT

*Vcc = 3.3[V] * Temp. = 25[°C] * A/D conversion mode = 8bit
* VREF =3.3[V] * CPU mode =1MHz
«0CO « A/ID conversion clock =1MHz
* 1LSB Width =3.3[V] / 256 = 12.9[mV]
L == 1LSB Width
L == Error
r 1LSB Width
[
r Error
0 16 32 48 64 80 96 112 128
Conversion value
128 144 160 176 192 208 224 240 256

Conversion value

Fig. 27. A/D conversion accuracy standard characteristics example-5
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M16C/26A Group Standard Characteristics
- z M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
u E N ESAS M30260FxTGP(x=3,6,8),M30260F8VGP

Standard Characteristics Example

On-chip oscillator frequency characteristics (Vcc-f1(ROC))

14

-40°C

o 25T

1 — 85T
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Fig. 28. Vcc-f1(ROC)

On-chip oscillator frequency characteristics (Ta-f1(ROC))
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Fig. 29. Ta-f1(ROC)
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M16C/26A Group Standard Characteristics

- z M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
n ENESAS M30260FxTGP(x=3,6,8),M30260F8VGP

On-chip oscillator frequency characteristics (Vcc-f2(ROC))
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Fig. 30. Vcc-f2(ROC)

On-chip oscillator frequency characteristics (Ta-f2(ROC))
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Fig. 31. Ta-f2(ROC)
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M16C/26A Group Standard Characteristics

- z M30260FxAGP(x=3,6,8),M30260FxAFP(x=3,6,8),
n ENESAS M30260FxTGP(x=3,6,8),M30260F8VGP

On-chip oscillator frequency characteristics (Vcc-f3(ROC))
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Fig. 32. Vcc-f3(ROC)
On-chip oscillator frequency characteristics (Ta-f3(ROC))
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Fig. 33. Ta-f3(ROC)
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