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Section 7 ROM

Table7.3 System Clock Frequenciesfor which Automatic Adjustment of L S| Bit Rateis

Possible
Host Bit Rate System Clock Frequency Range of LSI
19,200 bps 16 to 20 MHz
9,600 bps 810 16 MHz
4,800 bps 4 to 16 MHz
2,400 bps 210 16 MHz

732 Programming/Erasing in User Program Mode

On-board programming/erasing of an individual flash memory block can also be performed in user
program mode by branching to a user program/erase control program. The user must set branching
conditions and provide on-board means of supplying programming data. The flash memory must
contain the user program/erase control program or a program that provides the user program/erase
control program from external memory. As the flash memory itself cannot be read during
programming/erasing, transfer the user program/erase control program to on-chip RAM, asin boot
mode. Figure 7.2 shows a sample procedure for programming/erasing in user program mode.
Prepare a user program/erase control program in accordance with the description in section 7.4,
Flash Memory Programming/Erasing.
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Section 9 /O Ports

94 Port 6

Port 6 isageneral 1/0 port also functioning as atimer Z 1/O pin. Each pin of the port 6 is shown in
figure 9.4. The register setting of the timer Z has priority for functions of the pins for both uses.

~——— P67/FTIOD1
~—— PB6/FTIOCT
~—— P65/FTIOB1
Portg | = P64/FTIOA1
~——= P63/FTIODO
~—— P62/FTIOCO
~—— P61/FTIOBO
P6O/FTIOAO

Figure9.4 Port 6 Pin Configuration
Port 6 has the following registers.

o Port control register 6 (PCR6)
e Port dataregister 6 (PDR6)

9.4.1 Port Control Register 6 (PCR6)

PCR®6 selects inputs/outputs in bit units for pinsto be used as general 1/0 ports of port 6.

Initial
Bit Bit Name Value R/W Description
7 PCR67 0 W When each of the port 6 pins P67 to P60 functions as a
6 PCR66 0 W general I/O port, setting a PCR®6 bit to 1 makes the
corresponding pin an output port, while clearing the bit to
5 PCRE5 0 W 0 makes the pin an input port.
4 PCR64 0 W
3 PCR63 0 W
2 PCR62 0 W
1 PCR61 0 w
0 PCR60 0 W
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Section 9 I/O Ports

9.7 Port 9

Port 9 isageneral 1/0 port also functioning asa TinyCAN 1/O pin and an SSU 1/O pin. Each pin
of the port 9 isshown in figure 9.7.

~— P97/SSO
~— P96/SSI
~— P95/SSCK

-— P94/SCS
Port 9

~— P93
~— P92/HTXD
~— P91/HRXD
P90

Figure9.7 Port 9 Pin Configuration
Port 9 has the following registers.
o Port control register 9 (PCR9)
e Port dataregister 9 (PDR9)
9.7.1 Port Control Register 9 (PCR9)

PCRO9 selects inputs/outputs in bit units for pins to be used as general 1/0 ports of port 9.

Initial
Bit Bit Name Value R/W Description
7 PCR97 0 w When each of the port 9 pins P97 to P90 functions as a
6 PCR96 0 W general I/O port, setting a PCR9 bit to 1 makes the
corresponding pin an output port, while clearing the bit to
5 PCR95 0 W 0 makes the pin an input port.
4 PCR94 0 W
3 PCR93 0 w
2 PCR92 0 W
1 PCR91 0 w
0 PCR90 0 W
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Section 12 Timer Z

Initial
Bit Bit Name Value R/W Description
0 IMIEA 0 R/W Input Capture/Compare Match Interrupt Enable A

0: Interrupt requests (IMIA) by IMFA flag are disabled
1: Interrupt requests (IMIA) by IMFA flag are enabled

12.3.13 PWM Mode Output Level Control Register (POCR)

POCR control the active level in PWM mode. Timer Z has two POCR registers, one for each

channel.
Initial
Bit Bit Name value R/W Description
7t03 — All 1 — Reserved
These bits are always read as 1.
2 POLD 0 R/W PWM Mode Output Level Control D
0: The output level of FTIOD is low-active
1: The output level of FTIOD is high-active
1 POLC 0 R/W PWM Mode Output Level Control C
0: The output level of FTIOC is low-active
1: The output level of FTIOC is high-active
0 POLB 0 R/W PWM Mode Output Level Control B

0: The output level of FTIOB is low-active
1: The output level of FTIOB is high-active
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Section 12 Timer Z

12.3.14 Interfacewith CPU

16-Bit Register: TCNT and GR are 16-hit registers. Reading/writing in a 16-bit unit is enabled
but disabled in an 8-bit unit since the data bus with the CPU is 16-bit width. These registers must
always be accessed in a 16-bit unit. Figure 12.5 shows an example of accessing the 16-bit
registers.

Internal data bus

c <H—> %
—

Bus interface Module data bus

| TCNTH | TCNTL |

Figure12.5 Accessing Operation of 16-Bit Register (between CPU and TCNT (16 Bits))

8-Bit Register: Registers other than TCNT and GR are 8-hit registers that are connected internally
with the CPU in an 8-bit width. Figure 12.6 shows an example of accessing the 8-hit registers.

Internal data bus

c <i—>
—

Bus interface Module data bus

T
| TSR

TSTR

Figure12.6 Accessing Operation of 8-Bit Register (between CPU and TSTR (8 Bits))
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Section 12 Timer Z

Table12.7 Register Settingsin Complementary PWM Mode

Register Description

TCNT_O Initial setting of non-overlapped periods (non-overlapped periods are differences
with TCNT_1)

TCNT_1 Initial setting of H'0000

GRA_O Sets (upper limit value — 1) of TCNT_O

GRB_0 Set a changing point of the PWM waveform output from pins FTIOBO and
FTIODO.

GRA_1 Set a changing point of the PWM waveform output from pins FTIOA1 and
FTIOCH.

GRB_1 Set a changing point of the PWM waveform output from pins FTIOB1 and

FTIOD1.
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Section 12 Timer Z

(Complementary PWM mode)

Stop counter operation [1]
Initialize output pin [2]
Select counter clock [3]
|
Set complementary [4]
PWM mode
|
Initialize output pin [5]
|
Set TCNT [6]
|
Set GR [7]
|
Enable waveform output [8]
|
Start counter operation [9]

<Complementary PWM mode>

Note: To re-enter complementary PWM mode, first, enter a mode other than the complementary

(2]
(3]

[4]

(5]
(6]

(7]

(8]
(9]

Clear bits STRO and STR1 in TSTR to 0,
and stop the counter operation of
TCNT_O. Stop TCNT_0 and TCNT_1 and
set complementary PWM mode.

Write H'00 to TOCR.

Use bits TPSC2 to TPSCO in TCR to
select the same counter clock for channels
0 and 1. When an external clock is
selected, select the edge of the external
clock by bits CKEG1 and CKEGO in TCR.
Do not use bits CCLR1 and CCLRO in
TCR to clear the counter.

Use bits CMD1 and CMDO in TFCR to set
complementary PWM mode. FTIOBO to
FTIODO and FTIOA1 to FTIOD1
automatically become PWM output pins.
Set H'00 to TOCR.

TCNT_1 must be H'0000. Set a non-
overlapped period to TCNT_0.

GRA_0 is a cycle register. Set the cycle to
GRA_O. Set the timing to change the
PWM output waveform to GRB_0, GRA_1,
and GRB_1. Note that the timing must be
set within the range of compare match
carried out for TCNT_0 and TCNT_1.

For GR settings, see Setting GR Value in
Complementary PWM Mode in section
12.4.7, Complementary PWM Mode.

Use TOER to enable or disable the timer
output.

Set the STRO and STR1 bits in TSTR to 1
to start the count operation.

PWM mode. After that, repeat the setting procedures from step [1].

For settings of waveform outputs with a duty cycle of 0% and 100%, see Examples of
Complementary PWM Mode Operation and Setting GR Value in Complementary PWM

Mode in section 12.4.7, Complementary PWM Mode.

Figure12.29 Example of Complementary PWM M ode Setting Procedure
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Section 14 Serial Communication Interface 3 (SCI3)

Table14.5 Examplesof BRR Settingsfor Various Bit Rates (Clocked Synchronous M ode)

D
Operating Frequency ¢ (MHz)

Bit Rate 2 4 8 10 16
(bit/s) n N n N n N n N n N
110 3 70 — — — — — —
250 2 124 2 249 3 124 — — 3 249
500 1 249 2 124 2 249 — — 3 124
1k 1 124 1 249 2 124 — — 2 249
2.5k 0 199 1 99 1 199 1 249 2 99
5k 0 99 0 199 1 99 1 124 1 199
10k 0 49 0 99 0 199 0 249 1 99
25k 0 19 0 39 0 79 0 99 0 159
50k 0 0 19 0 39 0 49 0 79
100k 0 4 0 9 0 19 0 24 0 39
250k 0 0 3 0 0 0 15
500k 0 o* 0 0 0 4 0
1M 0 o* 0 — — 0
2M 0 o* — — 0 1
2.5M 0 o* — —
am 0 0*
[Legend]

Blank: No setting is available.
— A setting is available but error occurs.
*: Continuous transfer is not possible.
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Section 14 Serial Communication Interface 3 (SCI3)

1444  Serial Data Reception

Figure 14.7 shows an example of operation for reception in asynchronous mode. In serial
reception, the SCI 3 operates as described below.

1. The SCI3 monitors the communication line. If a start bit is detected, the SCI3 performs
internal synchronization, receives receive datain RSR, and checks the parity bit and stop bit.

2. If an overrun error occurs (when reception of the next data is completed while the RDRF flag
isdtill setto 1), the OER hit in SSRisset to 1. If the RIE bit in SCR3 isset to 1 at thistime, an
ERI interrupt request is generated. Receive datais not transferred to RDR.

3. If aparity error is detected, the PER bit in SSR is set to 1 and receive datais transferred to
RDR. If the RIE hit in SCR3 is set to 1 at thistime, an ERI interrupt request is generated.

4. If aframing error is detected (when the stop bit is 0), the FER bit in SSRis set to 1 and receive
dataistransferred to RDR. If the RIE bit in SCR3 is set to 1 at thistime, an ERI interrupt
request is generated.

5. If reception is completed successfully, the RDRF bit in SSR is set to 1, and receive datais
transferred to RDR. If the RIE bit in SCR3isset to 1 at thistime, an RX| interrupt request is
generated. Continuous reception is possible because the RX1 interrupt routine reads the receive
data transferred to RDR before reception of the next receive data has been completed.

Start Receive Parity Stop Start Receive Parity Stop  Mark state
bit data bit  bit bit data bit  bit (idle state)

Serial 1 o |po|p1 | |p7]ot| 1] o |pofp1] | [D7]or] o 1
data N N

| 1 frame | 1 frame |

= | |
RDRF . | I N |
FER ,. i i ,. [
LSI RXlI request RDRF 0 stop bit  ERI request in
operation cleared to 0 detected response to

framing error

User RDR data read Framing error
processing processing

Figure 14.7 Example of SCI3 Reception in Asynchronous Mode
(8-Bit Data, Parity, One Stop Bit)
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Section 15 Controller Area Network for Tiny (TinyCAN)

Initial
Bit Bit Name Value R/W

Description

6 BOFIM 1 R/W

Bus Off Interrupt Mask

Enables or disables a bus-off interrupt request.
0: The bus-off interrupt request is enabled

1: The bus-off interrupt request is disabled

5 EPIM 1 R/W

Error Passive Interrupt Mask

Enables or disables an error passive interrupt request.
0: The error passive interrupt request is enabled

1: The error passive interrupt request is disabled

4 ROWIM 1 R/W

Receive Overload Warning Interrupt Mask

Enables or disables an interrupt request for a receive
overload warning.

0: The interrupt request for the receive overload warning
is enabled

1: The interrupt request for the receive overload warning
is disabled

3 TOWIM 1 R/W

Transmit Overload Warning Interrupt Mask

Enables or disables an interrupt request for a transmit
overload warning.

0: The interrupt request for the transmit overload warning
is enabled

1: The interrupt request for the transmit overload warning
is disabled

2 RFRIM 1 R/W

Remote Frame Request Interrupt Mask

Enables or disables an interrupt request for a remote
frame request.

0: The interrupt request for the remote frame request is
enabled

1: The interrupt request for the remote frame request is
disabled

1 DFRIM 1 R/W

Data Frame Receive Message Interrupt Mask

Enables or disables an interrupt request for a data frame
receive message.

0: The interrupt request for the data frame receive
message is enabled

1: The interrupt request for the data frame receive
message is disabled
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Section 16 Synchronous Serial Communication Unit (SSU)

| Initialization |

<
-q

[1] | Read TDRE bit in SSSRl [1] After reading SSSR and confirming
that the TDRE bit is 1, write transmit

data in SSTDR. Then the TDRE bit is
@ No automatically cleared to 0.

Yes

Write transmit data
in SSTDR

[2] Data tr";‘.”smcijs,fio” [2] Determine whether data transmission
Qinuecs is continued.
No
¢
[3] | Read TEND bit in SSSRl [3] Read 1 from the TEND bit in SSSR

to confirm that data transmission is
completed. After the TEND bit is set to 1,

No clear the TEND bit and TE bit in SSER
to 0 and transmit mode is ended.

Yes

Clear TEND bit and
TE bitin SSER to 0

Figure16.6 Sample Serial Transmission Flowchart
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Section 22 Electrical Characteristics

Table 22.13 DC Characteristics (2)

V,.=27t055V,V_ =00V, T,=-20to +75°C (regular specifications) or T, = —40 to +85°C
(wide-range specifications), unless otherwise indicated.

Values

Iltem Symbol Applicable Pins Test Condition Min. Typ. Max. Unit
Allowable output low |, Output pins Vi.=40t055V — — 2.0 mA
current (per pin) except port 6

Port 6 — — 20.0

Output pins — — 0.5

except port 6

Port 6 — — 10.0
Allowable output low I, Output pins Voo =4.0t055V — — 40.0 mA
current (total) except port 6

Port 6 — — 80.0

Output pins — — 20.0

except port 6

Port 6 — — 40.0
Allowable output high |-1,,]  Alloutputpins ~ V,,=4.0t055V  — — 2.0 mA
current (per pin) _ _ 02
Allowable output high X |-lo,| Al output pins  V, =4.0t055V  — — 30.0 mA
current (total) _ _ 8.0
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Section 22 Electrical Characteristics

224  Operation Timing

tosc

ViH [ E

0OSC1 X
ViL

tepH tepL

tepr T tept

Figure22.1 System Clock Input Timing

£ I IQ
b d

/ sy

Voo / Ve x 0.7

oo _LUUVVUUTUUVVVUUL
T N\

20
m
(2]

]
tREL
Figure22.2 RES Low Width Timing
NMI
TRQO to IRQ3
WKPO to WKP5
ADTRG

FTIOAO to FTIODO,
FTIOA1 to FTIOD1,
TMCIV, TMRIV

TRGV I 11 1

Figure22.3 Input Timing
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Section 22 Electrical Characteristics

22.5

Output Load Condition

Vee

2.4kQ

LSI output pin @ K

<

30pF= = 12kQ

TIT TIT

Figure22.12 Output Load Circuit
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Appendix

Addressing Mode and No. of
Instruction Length (bytes) States”"
+
g &g Condition Code
Mnemonic 7 |y Operation
e c|® ~ B
S x|z o I
I c|W|y o [ c
| |ElsU|ss|§ E| g
o | X c|W|=| 1| 8= o | T
O|%¥|z|®® 680 | HIN|lz|v]|c|Z2|<
DEC |DEC.L #1, ERd L 2 ERd32-1 — ERd32 —12|T(T|—
DEC.L #2, ERd L 2 ERd32-2 — ERd32 —121T(T|—
DAS |DAS.Rd B 2 Rd8 decimal adjust TS| x| —
— Rd8
MULXU |MULXU. B Rs, Rd B 2 Rd8 x Rs8 — Rd16 — = === 14
(unsigned multiplication)
MULXU. W Rs, ERd w 2 Rd16 x Rs16 — ERd32 — == == 22
(unsigned multiplication)
MULXS |MULXS. B Rs, Rd B 4 Rd8 x Rs8 — Rd16 —| |0 |—|— 16
(signed multiplication)
MULXS. W Rs, ERd w 4 Rd16 x Rs16 — ERd32 —12 |0 |—|— 24
(signed multiplication)
DIVXU |DIVXU. B Rs, Rd B 2 Rd16 + Rs8 — Rd16 —|®)|7)|—|—| 14
(RdH: remainder,
RdL: quotient)
(unsigned division)
DIVXU. W Rs, ERd W 2 ERd32 + Rs16 — ERd32 —|(®)|(7)|—|— 22
(Ed: remainder,
Rd: quotient)
(unsigned division)
DIVXS |DIVXS. B Rs, Rd B 4 Rd16 + Rs8 — Rd16 — @) (7)) —|— 16
(RdH: remainder,
RdL: quotient)
(signed division)
DIVXS. W Rs, ERd W 4 ERd32 +~ Rs16 — ERd32 — @) (7)) —|— 24
(Ed: remainder,
Rd: quotient)
(signed division)

CMP |CMP.B #xx:8, Rd B|2 Rd8—#xx:8 TIT|T|T|T 2
CMP.BRs, Rd B 2 Rd8-Rs8 TITTT|T 2
CMP.W #xx:16, Rd w4 Rd16—#xx:16 MmTITITIT 4
CMP.W Rs, Rd w 2 Rd16-Rs16 MT|TIT|T 2
CMP.L #xx:32, ERd L|6 ERd32—#xx:32 @122 |¢ 4
CMP.L ERs, ERd L 2 ERd32-ERs32 @|T|T]T]2 2
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Appendix

TableA.2 Operation Code Map (2)

ANy HOX d0 ans dNO aav AOW 24
any HOX do ans dND aav AOW 6L
Enic] 199 179 EDE] INg dg SAd ong 034 anNg Srels] 004 Sais] IHgG Ndg vdd 8G
diNO sva EDS
03a 03a ans 03a 03a sSdans a1
ans 03a i
S1X3 S1X3 D3N 93N nix3 nix3 1ON 1ON Ll
d104 H104d dx104d dx104d el
7104 7104 IX104d ax.Lod cl
HVYHS HVHS HIHS HIHS L
VHS IVHS TIHS TIHS [o]8
AOW vva 40
ONI ONI saav ONI ONI saav 40
aav ONI 4]
. v e v nes 43318 18001 AOW 10
El 3 d o] g v 6 8 L 9 S 14 € 4 I 0 Im_|_< v
19 [Hg | 1V |HVY
91Aq puz | @1AQq ST | BPOI UONONJISU|
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Appendix

Internal data bus
7\

|PDR I _aE)_l
Timer V

2

%
TMRIV —@7

[Legend]
PDR: Port data register
PCR: Port control register

FigureB.15 Port 7 Block Diagram (P74)
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Appendix

Internal data bus

~ SBY
] SPE
ERITNE LS Bl

PCR g

5

...... SCs2.,

[Legend]

PMR : Port mode register
PDR : Port data register
PCR : Port control register

Note: The H8/36037 Group does not have the SCI3_2.

FigureB.16 Port 7 Block Diagram (P72)
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Appendix

TinyCAN
HTXD output. _D_Cl
control Internal data bus
7\
Il PDR II '\l > _ch_I
PCR »
f}l
\l
)V
HTXD
[Legend]

PDR : Port data register
PCR : Port control register

FigureB.20 Port 9 Block Diagram (P97)
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