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The specification of TPU and the port of the H8/38086R group and the H8/38076R group will be changed, Please refer to the

following for details of the hardware manual.

Before change

H8/38086R Group Hardware Manual (Page 19 of 644)

H8/38076R Group Hardware Manual (Page 19 of 620)

Pin No.
FP-80A, Pad No.*'  Pad No.**
Type Symbol TFP-80C TLP-85V 110 Functions
16-bit timer TIOCAl1 80 A3 81 80 110 Pins for the TGR1A input
pulse unit (TPU) capture input or output
compare output, or PWM
output.

TIOCB1 1 B1 1 1 110 Pins for the TGR1B input
capture input or output
compare output, or PWM
output.

TIOCA2 2 C1 2 2 110 Pins for the TGR2A input
capture input or output
compare output, or PWM
output.

TIOCB2 3 B2 3 3 110 Pins for the TGR2B input
capture input or output
compare output, or PWM
output.

TCLKA 80 A3 81 80 Input External clock input pins.

TCLKB 1 B1 1 1 Input

TCLKC 2 C1 2 2 Input

(c) 2006. Renesas Technology Corp., All rights reserved.
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H8/38086R Group Hardware Manual (Page 233 of 644)
H8/38076R Group Hardware Manual (Page 231 of 620)

12.1 Features
The following operations can be set for each channel:
Waveform output at compare match
Input capture function
Counter clear operation
Multiple timer counters (TCNT) can be written to simultaneously
Simultaneous clearing by compare match and input capture is possible
Register synchronous input/output is possible by synchronous counter operation
PWM output with any duty level is possible

A maximum 3-phase PWM output is possible in combination with synchronous operation

H8/38086R Group Hardware Manual (Page 234 of 644)
H8/38076R Group Hardware Manual (Page 232 of 620)

Table12.1 TPU Functions

Iltem Channel 1 Channel 2
Compare 0 output (0) (o)
match output 1 output o o
Toggle (0) (@)
output

H8/38086R Group Hardware Manual (Page 235 of 644)
H8/38076R Group Hardware Manual (Page 233 of 620)

Figure 12.1 Block Diagram of TPU
Input/output pins
Channel 1: TIOCA1
TIOCB1
Channel 2: TIOCA2
TIOCB2

RENESAS

Page 2 of 13



a0102430


RENESAS TECHNICAL UPDATE TN-H8*-A326A/E

Date: Mar.24.2006

H8/38086R Group Hardware Manual (Page 235 of 644)

H8/38076R Group Hardware Manual (Page 233 of 620)

Table 12.2 Pin Configuration

Channel Symbol 1/O Function
Common TCLKA Input External clock A input pin
TCLKB Input External clock B input pin
TCLKC Input External clock C input pin
1 TIOCA1 /O TGRA_1 input capture input/output compare output/PWM output pin
TIOCB1 /O TGRB_1 input capture input/output compare output/PWM output pin
2 TIOCA2 1/O TGRA_2 input capture input/output compare output/PWM output pin
TIOCB2 /O TGRB_2 input capture input/output compare output/PWM output pin

H8/38086R Group Hardware Manual (Page 241 of 644)

H8/38076R Group Hardware Manual (Page 239 of 620)

Table 12.7 TIOR_1(Channel 1)

Description
Bit7 Bit6 Bit5 Bit4 TGRB_1 TIOCB1 Pin Function
IOB3 10B2 10B1 10BO  Function
0 0 0 0 Output Output disabled
1 compare Initial output is 0
register 0 output at compare match
1 0 Initial output is O
1 output at compare match
1 Initial output is 0
Toggle output at compare match
1 0 0 Output disabled
1 Initial output is 1
0 output at compare match
1 0 Initial output is 1
1 output at compare match
1 Initial output is 1
Toggle output at compare match
1 0 0 0 Input Capture input source is TIOCB1 pin
capture Input capture at rising edge
1 register Capture input source is TIOCB1 pin
Input capture at falling edge
1 X Capture input source is TIOCB1 pin
Input capture at both edges
1 X X Setting prohibited
[Legend]

X: Don't care
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H8/38086R Group Hardware Manual (Page 242 of 644)

H8/38076R Group Hardware Manual (Page 240 of 620)

Table 12.8 TIOR_2(Channel 2)

Description
Bit7 Bit6 Bit5 Bit4 TGRB_2 TIOCB2 Pin Function
IOB3 10B2 10B1 10BO  Function
0 0 0 0 Output Output disabled
1 compare Initial output is 0
register 0 output at compare match
1 0 Initial output is 0
1 output at compare match
1 Initial output is O
Toggle output at compare match
1 0 0 Output disabled
1 Initial output is 1
0 output at compare match
1 0 Initial output is 1
1 output at compare match
1 Initial output is 1
Toggle output at compare match
1 X 0 0 Input Capture input source is TIOCB2 pin
capture Input capture at rising edge
1 register Capture input source is TIOCB2 pin
Input capture at falling edge
1 X Capture input source is TIOCB2 pin
Input capture at both edges
[Legend]

X: Don't care

H8/38086R Group Hardware Manual (Page 254 of 644, Page 255 of 644)

H8/38076R Group Hardware Manual (Page 252 of 620, Page 253 of 620)

(b) Examples of Waveform Output Operation

Figure 12.10 shows an example of 0 output/1 output.

In this example, TCNT has been designated as a free-running counter, and settings have been made such that 1 is output by

compare match A, and 0 is output by compare match B. When the set level and the pin level match, the pin level does not

change.

TCNT value
WErer | A AT
TGRA | 7T~ N N R LT
R N R N L e
TGRB | ! | ! | ! >
Hoooo T ] Time
i ! i ~Nochange N No change
! T N\ T N\
Toca L | ! ! 1 output
[} [}
—I No change No change
TIOCB @ @ 0 output

Figure12.10 Example of O Output/1 Output Operation
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Figure 12.11 shows an example of toggle output.
In this example, TCNT has been designated as a periodic counter (with counter clearing on compare match B),

and settings have been made such that the output is toggled by both compare match A and compare match B.

TCNT value

Counter cleared by TGRB compare match

H'FFFF

TGRE

TGRA

i i i i
1 1 1 1
H’0000 ' i ' i ' | ' i Time
I I I I
| i | i
I I

TIOCA Toggle output

Figure 12.11 Example of Toggle Output Operation

H8/38086R Group Hardware Manual (Page 2620f 644)
H8/38076R Group Hardware Manual (Page 260 of 620)

Table 12.12 PWM Output Registers and Output Pins

Output Pins
Channel Registers PWM Mode 1 PWM Mode 2*
1 TGRA 1 TIOCAlL TIOCAl
TGRB_1 TIOCB1
2 TGRA_2 TIOCA2 TIOCA2
TGRB_2 TIOCB2

Note:* In PWM mode 2, PWM output is not possible for TGR in which the period is set.

H8/38086R Group Hardware Manual (Page 2630f 644,264 of 644)
H8/38076R Group Hardware Manual (Page 261 of 620,262 of 620)

Figure 12.20 shows an example of PWM mode 2 operation. In this example, synchronous operation is designated for channels

1 and 2, TGRB_1 compare match is set as the TCNT clearing source, and 0O is set for the initial output value and 1 for

the output value of the other TGR registers (TGRA_1, TGRB_1, and TGRA_2), outputting a 3-phase PWM waveform.

In this case, the value set in TGRB_1 is used as the cycle, and the values set in the other TGRs are used as the duty levels.
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Synchronous clearing by TGRB_2 compare match
TCNT_1 and TCNT_2

TGRB 2
TGRA 2

TGRB 1

TGRA 1

H'0000
TIOCA1
TIOCB1

TIOCA2

Figure 12.20 Example of PWM Mode Operation (2)

H8/38086R Group Hardware Manual (Page 165 of 644)
H8/38076R Group Hardware Manual (Page 163 of 620)

P15/TIOCB2 pin
The pin function is switched as shown below according to the combination of the TPU channel 2 setting by the MD1 and

MDO bits in TMDR_2, I0B3 to IOBO bits in TIOR_2, and CCLR1 and CCLRO bits in TCR_2, and the PCR15 bit in PCR1.

TPU Channel 2 | Next table (1) Next table (2)

Setting

PCR15 - 0 1

Pin Function TIOCB2 output pin P15 input pin | P15 output pin
TIOCB2 input pin *

Note: * When the MD1 and MDO bits are set to B’'00 and the IOB3 bit to 1, the pin function becomes the TIOCB2 input pin.

TPU Channel 2 ) 1) (2) ) 1) (2)
Setting
MD1, MDO B’00 B’10 B'11
I0B3 to I0BO B’0000 B’0001 to - B’xx00 Other than B'xx00
B’0100 B'0011
B’1xxx B’0101 to
B'0111
CCLR1, CCLRO - - - - B’10 B’10
Output Function - Output - - PWM -
compare mode 2
output output

[Legend] x: Don't care.

H8/38086R Group Hardware Manual (Page 167 of 644)
H8/38076R Group Hardware Manual (Page 165 of 620)

P13/TIOCB1/TCLKB pin

The pin function is switched as shown below according to the combination of the TPU channel 1 setting by the MD1 and
MDO bits in TMDR_1, 10B3 to IOBO bits in TIOR_1, and CCLR1 and CCLRO bits in TCR_1, the TPSC2 to TPSCO bits in
TCR_1 and TCR_2, and the PCR13 bit in PCR1.

Page 6 of 13
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TPU Channel 1

Next table (1)

Next table (2)

Setting
PCR13 - 0 1
Pin Function TIOCBL1 output pin P13 input pin P13 output pin

TIOCBL1 input pin *1

TCLKB input pin *2

Notes: 1. When the MD1 and MDO bits are set to B'00 and the IOB3 bit to 1,the pin function becomes the TIOCB1 input pin.

2.When the TPSC2 to TPSCO bits in TCR_1 or TCR_2 are set to B’101, the pin function becomes the TCLKB input pin.

TPU Channel 1 2 Q) ) 2 @) 2)
Setting
MD1, MDO B’00 B'10 B'11
IOB3 to IOBO B’0000 B’'0001 to - B’xx00 Other than B'xx00
B’'0100 B’'0011
B’1xxx B’0101 to
B’'0111
CCLR1, CCLRO - - - - Other than B’10
B'10
Output Function - Output - - PWM mode 2 -
compare output
output

[Legend] x: Don’t care.
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After change

H8/38086R Group Hardware Manual (Page 19 of 644)
H8/38076R Group Hardware Manual (Page 19 of 620)

Pin No.
FP-80A, Pad No.*'  Pad No.**
Type Symbol TFP-80C TLP-85V 110 Functions
16-bit timer TIOCAl1 80 A3 81 80 110 Pins for the TGR1A input
pulse unit (TPU) capture input or output
compare output, or PWM
output.
TIOCB1 1 B1 1 1 | Pins for the TGR1B input
capture input
TIOCA2 2 Cl 2 2 110 Pins for the TGR2A input
capture input or output
compare output, or PWM
output.
TIOCB2 3 B2 3 3 Pins for the TGR2B input
capture input.
TCLKA 80 A3 81 80 Input External clock input pins.
TCLKB 1 B1 1 1 Input
TCLKC 2 C1 2 2 Input

H8/38086R Group Hardware Manual (Page 233 of 644)
H8/38076R Group Hardware Manual (Page 231 of 620)

12.1 Features
The following operations can be set for each channel:
Waveform output at compare match
Input capture function
Counter clear operation
Multiple timer counters (TCNT) can be written to simultaneously
Simultaneous clearing by compare match and input capture is possible
Register synchronous input/output is possible by synchronous counter operation
PWM output with any duty level is possible

A maximum 2-phase PWM output is possible in combination with synchronous operation

Page 8 of 13
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H8/38086R Group Hardware Manual (Page 234 of 644)
H8/38076R Group Hardware Manual (Page 232 of 620)

Table12.1 TPU Functions

Item Channel 1 Channel 2
Compare 0 output TIOCA (0) -
match output
TIOCB
1 output TIOCA (e} -
TIOCB
Toggle TIOCA ¢) -
output
P TIOCB
H8/38086R Group Hardware Manual (Page 235 of 644)
H8/38076R Group Hardware Manual (Page 233 of 620)
Figure 12.1 Block Diagram of TPU
Input/output pins
Channel 1: TIOCA1
Channel 2: TIOCA2
Input pins
Channel 1:TIOCB1
Channel 2:TIOCB2
H8/38086R Group Hardware Manual (Page 235 of 644)
H8/38076R Group Hardware Manual (Page 232 of 620)
Table 12.2 Pin Configuration
Channel  Symbol /O Function
Common TCLKA Input External clock A input pin
TCLKB Input External clock B input pin
TCLKC Input External clock C input pin
1 TIOCA1 1/O TGRA_1 input capture input/output compare output/PWM output pin
TIOCB1 | TGRB_1 input capture pin
2 TIOCA2 /O TGRA_2 input capture input/output compare output/PWM output pin
TIOCB2 | TGRB_2 input capture pin

RENESAS
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H8/38086R Group Hardware Manual (Page 241 of 644)

H8/38076R Group Hardware Manual (Page 239 of 620)

Table 12.7 TIOR_1(Channel 1)

Description
Bit7 Bit6 Bit5 Bit4 TGRB_1 TIOCBL1 Pin Function
IOB3 10B2 10B1 10BO  Function
0 0 0 0 Output Output disabled
1 compare Setting prohibited
1 0 register
1
1 0 0
1
1 0
1
1 0 0 0 Input Capture input source is TIOCB1 pin
capture Input capture at rising edge
1 register Capture input source is TIOCBL1 pin
Input capture at falling edge
1 X Capture input source is TIOCB1 pin
Input capture at both edges
1 X X Setting prohibited
[Legend]

X: Don't care

H8/38086R Group Hardware Manual (Page 242 of 644)

H8/38076R Group Hardware Manual (Page 240 of 620)

Table 12.8 TIOR_2(Channel 2)

Bit7 Bit6 Bit5 Bit4

Description

TGRB 2

TIOCB2 Pin Function

IOB3 10B2 I10B1 10BO  Function
0 0 0 0 Output Output disabled
1 compare Setting prohibited
1 0 register
1
1 0 0
1
1 0
1
1 0 0 0 Input Capture input source is TIOCB2 pin
capture Input capture at rising edge
1 register Capture input source is TIOCB2 pin
Input capture at falling edge
1 X Capture input source is TIOCB2 pin
Input capture at both edges
1 X X Setting prohibited
[Legend]
X: Don'’t care
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H8/38086R Group Hardware Manual (Page 254 of 644, Page 255 of 644)
H8/38076R Group Hardware Manual (Page 252 of 620, Page 253 of 620)

(b) Examples of Waveform Output Operation
Figure 12.10 shows an example of 0 output/1 output
In this example, TCNT has been designated as a free-running counter, and setting the 1 is output by compare match A. When

the set level and the pin level match, the pin level does not change.

TCNT value
o 7 P
TGRA [T~ N N .

i i i
i | i

H'0000 | | | > Time
! ~~No change No change

/ /
TIOCA 1 output

Figurel2.10 Example of 1 Output Operation

Figure 12.11 shows an example of toggle output.
In this example, TCNT has been designated as a periodic counter (with counter clearing on compare match B),

and settings have been made such that the output is toggled by both compare match A and compare match B.

TCNT value

Counter cleared by TGRB compare match

HFFFF
TGRA [~~~ """ A TTTTTTT AT T T T T

H’0000 i i i i Time

rofd I L L tosgeoum

Figure 12.11 Example of Toggle Output Operation

Page 11 of 13
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H8/38086R Group Hardware Manual (Page 2620f 644)
H8/38076R Group Hardware Manual (Page 260 of 620)

Table 12.12 PWM Output Registers and Output Pins

Output Pins
Channel Registers PWM Mode 1 PWM Mode 2
1 TGRA 1 TIOCAlL TIOCAl
TGRB_1 -
2 TGRA_2 TIOCA2 TIOCA2
TGRB_2 -

H8/38086R Group Hardware Manual (Page 263of 644,264 of 644)
H8/38076R Group Hardware Manual (Page 261 of 620,262 of 620)

Figure 12.20 shows an example of PWM mode2 operation. In this example, synchronous operation is designated for channels

1 and 2, TGRB_2 compare match is set as the TCNT clearing source, and 0 is set for the initial output value and 1 for

the output value of the other TGR registers (TGRA_1, and TGRA_2), outputting a 2-phase PWM waveform.

In this case, the value set in TGRB_2 is used as the cycle, and the values set in the other TGRs are used as the duty levels.

TCNT_1and TCNT_2

TGRB 2
TGRA 2

TGRA 1

Synchronous clearing by TGRB_2 compare match

H’0000

I Time

TIOCAL

TIOCA2

Figure 12.20 Example of PWM Mode Operation (2)

RENESAS

Page 12 of 13




RENESAS TECHNICAL UPDATE TN-H8*A326A/E Date: Mar.24.2006

H8/38086R Group Hardware Manual (Page 165 of 644)
H8/38076R Group Hardware Manual (Page 163 of 620)

P15/TIOCB2 pin
The pin function is switched as shown below according to the combination of the TPU channel 2 setting by the MD1 and

MDO bits in TMDR_2, IOB3 to IOBO bits in TIOR_2, and CCLR1 and CCLRO bits in TCR_2, and the PCR15 bit in PCR1.

TPU Channel 2 | Next table (1) Next table (2) Next table (3)

Setting

PCR15 - 0 1 0 1

Pin Function - P15 input pin | P15 output pin | P15 input pin | P15 output pin
TIOCB2 input pin

TPU Channel 2 ) 3) 1)

Setting

MD1, MDO B’'00 B’'10, B'01, B'11
IOB3 to IOBO B'0000 | B'ixxx | B'0001 to B'0111 B’XXXX
CCLR1, CCLRO B’Xx

Output Function - | Setting prohibited

[Legend] x: Don’t care.

H8/38086R Group Hardware Manual (Page 167 of 644)
H8/38076R Group Hardware Manual (Page 165 of 620)

P13/TIOCB1/TCLKB pin

The pin function is switched as shown below according to the combination of the TPU channel 1 setting by the MD1 and
MDO bits in TMDR_1, 10B3 to IOBO bits in TIOR_1, and CCLR1 and CCLRO bits in TCR_1, the TPSC2 to TPSCO bits in
TCR_1 and TCR_2, and the PCR13 bit in PCR1.

TPU Channel 1 | Next table (1) Next table (2) Next table (3)
Setting
PCR13 - 0 1 0 1
Pin Function - P13 input pin | P13 output pin | P13 input pin | P13 output pin
TIOCBLI input pin
TCLKB input pin *1

TPU Channel 1 (2) 3) Q)

Setting

MD1, MDO B'00 B'10, B'01, B'11

10B3 to IOBO B’'0000 B’1xxx B’0001 to B’XXXX
B'0111

CCLR1, CCLRO B’xx

Output Function - | Setting prohibited

[Legend] x: Don't care.
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