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General-purpose microcontrollers are versatile and used in
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purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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2.2.1 General Registers 

The H8/300H CPU has eight 32-bit general registers. These general registers are all functionally 
identical and can be used as both address registers and data registers. When a general register is 
used as a data register, it can be accessed as a 32-bit, 16-bit, or 8-bit register. Figure 2.3 illustrates 
the usage of the general registers. When the general registers are used as 32-bit registers or address 
registers, they are designated by the letters ER (ER0 to ER7). 

The ER registers divide into 16-bit general registers designated by the letters E (E0 to E7) and R 
(R0 to R7). These registers are functionally equivalent, providing a maximum of sixteen 16-bit 
registers. The E registers (E0 to E7) are also referred to as extended registers. 

The R registers divide into 8-bit registers designated by the letters RH (R0H to R7H) and RL (R0L 
to R7L). These registers are functionally equivalent, providing a maximum of sixteen 8-bit 
registers. 

The usage of each register can be selected independently. 

• Address registers
• 32-bit registers

• 16-bit registers • 8-bit registers

ER registers
(ER0 to ER7)

E registers (extended registers)
(E0 to E7)

R registers
(R0 to R7)

RH registers
(R0H to R7H)

RL registers
(R0L to R7L)  

Figure 2.3   Usage of General Registers 

General register ER7 has the function of stack pointer (SP) in addition to its general-register 
function, and is used implicitly in exception handling and subroutine calls. Figure 2.4 shows the 
stack. 
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15 0

MSB LSB

15 0

MSB LSB

31 16

MSB

15 0

LSB

ERn 

En 

Rn

RnH

RnL

MSB 

LSB  

: General register ER

: General register E

: General register R

: General register RH

: General register RL

: Most significant bit

: Least significant bit

Data Type Data FormatGeneral
Register

Word data

Word data

Rn

En

Longword
data

Legend

ERn

 

Figure 2.5   General Register Data Formats (2) 
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Section 3   Exception Handling 

Exception handling may be caused by a reset, a trap instruction (TRAPA), or interrupts. 

• Reset 

A reset has the highest exception priority. Exception handling starts as soon as the reset is cleared 
by the RES pin. The chip is also reset when the watchdog timer overflows, and exception handling 
starts. Exception handling is the same as exception handling by the RES pin. 

• Trap Instruction 

Exception handling starts when a trap instruction (TRAPA) is executed. The TRAPA instruction 
generates a vector address corresponding to a vector number from 0 to 3, as specified in the 
instruction code. Exception handling can be executed at all times in the program execution state. 

• Interrupts 

External interrupts other than NMI and internal interrupts other than address break are masked by 
the I bit in CCR, and kept masked while the I bit is set to 1. Exception handling starts when the 
current instruction or exception handling ends, if an interrupt request has been issued. 

3.1 Exception Sources and Vector Address 

Table 3.1 shows the vector addresses and priority of each exception handling. When more than 
one interrupt is requested, handling is performed from the interrupt with the highest priority. 

Table 3.1 Exception Sources and Vector Address 

Relative Module Exception Sources Vector Number Vector Address Priority 

RES pin 
Watchdog timer 

Reset 0 H'0000 to H'0001 High 

 Reserved for system use 1 to 6 H'0002 to H'000D  

External interrupt 
pin 

NMI 7 H'000E to H'000F  

CPU Trap instruction (#0) 8 H'0010 to H'0011  

  (#1) 9 H'0012 to H'0013  

  (#2) 10 H'0014 to H'0015  

  (#3) 11 H'0016 to H'0017  

Address break Break conditions satisfied 12 H'0018 to H'0019 Low 
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5.3.2 Notes on Board Design 

When using a crystal resonator (ceramic resonator), place the resonator and its load capacitors as 
close as possible to the OSC1 and OSC2 pins. Other signal lines should be routed away from the 
oscillator circuit to prevent induction from interfering with correct oscillation (see figure 5.7). 

OSC1

OSC2

C1

C2

Signal A Signal BAvoid

 

Figure 5.7   Example of Incorrect Board Design 
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Bit Bit Name 
Initial 
Value R/W Description 

0 WKP0 0 R/W P50/WKP0 Pin Function Switch 

Selects whether pin P50/WKP0 is used as P50 or as WKP0. 

0: General I/O port 

1: WKP0 input pin 

 

9.3.2 Port Control Register 5 (PCR5) 

PCR5 selects inputs/outputs in bit units for pins to be used as general I/O ports of port 5. 

Bit Bit Name 
Initial 
Value R/W Description 

7 

6 

5 

4 

3 

2 

1 

0 

PCR57 

PCR56 

PCR55 

PCR54 

PCR53 

PCR52 

PCR51 

PCR50 

0 

0 

0 

0 

0 

0 

0 

0 

W 

W 

W 

W 

W 

W 

W 

W 

When each of the port 5 pins P57 to P50 functions as an 
general I/O port, setting a PCR5 bit to 1 makes the 
corresponding pin an output port, while clearing the bit to 0 
makes the pin an input port. 
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• P50/WKP0 pin 
 
Register PMR5 PCR5  

Bit Name WKP0 PCR50 Pin Function 

Setting Value 0 0 P50 input pin 

  1 P50 output pin 

 1 X WKP0 input pin 

Legend  X: Don't care. 

 

9.4 Port 7 

Port 7 is a general I/O port also functioning as a timer V I/O pin. Each pin of the port 7 is shown 
in figure 9.4. The register setting of TCSRV in timer V has priority for functions of pin 
P76/TMOV. The pins, P75/TMCIV and P74/TMRIV, are also functioning as timer V input ports 
that are connected to the timer V regardless of the register setting of port 7. 

P76/TMOV

P75/TMCIV

P74/TMRIV

Port 7 P73

P72/TXD_2

P71/SCK3_2

P70/SCK3_2

 

Figure 9.4   Port 7 Pin Configuration 

Port 7 has the following registers.  

• Port control register 7 (PCR7) 

• Port data register 7 (PDR7) 
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10.3.2 Time Constant Registers A and B (TCORA, TCORB) 

TCORA and TCORB have the same function. 

TCORA and TCORB are 8-bit read/write registers.  

TCORA and TCNTV are compared at all times. When the TCORA and TCNTV contents match, 
CMFA is set to 1 in TCSRV. If CMIEA is also set to 1 in TCRV0, a CPU interrupt is requested. 
Note that they must not be compared during the T3 state of a TCORA write cycle. 

Timer output from the TMOV pin can be controlled by the identifying signal (compare match A) 
and the settings of bits OS3 to OS0 in TCSRV. 

TCORA and TCORB are initialized to H'FF. 
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Bit Bit Name 
Initial 
Value R/W Description 

1 

0 

IOA1 

IOA0 

0 

0 

R/W 

R/W 

I/O Control A1 and A0 

When IOA2 = 0, 

00: No output at compare match 

01: 0 output to the FTIOA pin at GRA compare match 

10: 1 output to the FTIOA pin at GRA compare match 

11: Output toggles to the FTIOA pin at GRA compare 
match 

When IOA2 = 1, 

00: Input capture at rising edge of the FTIOA pin 

01: Input capture at falling edge of the FTIOA pin 

1X: Input capture at rising and falling edges of the FTIOA 
pin 

Legend  X: Don't care. 

 

11.3.6 Timer I/O Control Register 1 (TIOR1) 

TIOR1 selects the functions of GRC and GRD, and specifies the functions of the FTIOC and 
FTIOD pins. 

Bit Bit Name 
Initial 
Value R/W Description 

7  1  Reserved 

This bit is always read as 1. 

6 IOD2 0 R/W I/O Control D2 

Selects the GRD function. 

0: GRD functions as an output compare register 

1: GRD functions as an input capture register 
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Bit Bit Name 
Initial 
Value R/W Description 

3 MPIE 0 R/W Multiprocessor Interrupt Enable (enabled only when the 
MP bit in SMR is 1 in asynchronous mode) 

When this bit is set to 1, receive data in which the 
multiprocessor bit is 0 is skipped, and setting of the 
RDRF, FER, and OER status flags in SSR is disabled. 
On receiving data in which the multiprocessor bit is 1, this 
bit is automatically cleared and normal reception is 
resumed. For details, refer to section 13.6, Multiprocessor 
Communication Function. 

2 TEIE 0 R/W Transmit End Interrupt Enable 

When this bit is set to 1, TEI interrupt request is enabled. 

1 

0 

CKE1 

CKE0 

0 

0 

R/W 

R/W 

Clock Enable 0 and 1 

Selects the clock source. 

• Asynchronous mode 

00: On-chip baud rate generator 

01: On-chip baud rate generator 

Outputs a clock of the same frequency as the bit rate 
from the SCK3 pin. 

10: External clock 

Inputs a clock with a frequency 16 times the bit rate 
from the SCK3 pin. 

11:Reserved 

• Clocked synchronous mode 

00: On-chip clock (SCK3 pin functions as clock output) 

01:Reserved 

10: External clock (SCK3 pin functions as clock input) 

11:Reserved 
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Table 13.3 Examples of BRR Settings for Various Bit Rates (Asynchronous Mode) (1) 

 Operating Frequency φ (MHz) 

 2  2.097152 2.4576 3 

Bit Rate 
(bits/s) 

 
n 

 
N 

Error 
(%) 

  
n 

 
N 

Error 
(%) 

  
n 

 
N 

Error 
(%) 

 
n 

 
N 

Error 
(%) 

110 1 141 0.03  1 148 –0.04  1 174 –0.26 1 212 0.03 

150 1 103 0.16  1 108 0.21  1 127 0.00 1 155 0.16 

300 0 207 0.16  0 217 0.21  0 255 0.00 1 77 0.16 

600 0 103 0.16  0 108 0.21  0 127 0.00 0 155 0.16 

1200 0 51 0.16  0 54 –0.70  0 63 0.00 0 77 0.16 

2400 0 25 0.16  0 26 1.14  0 31 0.00 0 38 0.16 

4800 0 12 0.16  0 13 –2.48  0 15 0.00 0 19 –2.34 

9600 0 6 –6.99  0 6 –2.48  0 7 0.00 0 9 –2.34 

19200 0 2 8.51  0 2 13.78  0 3 0.00 0 4 –2.34 

31250 0 1 0.00  0 1 4.86  0 1 22.88 0 2 0.00 

38400 0 1 –18.62  0 1 –14.67  0 1 0.00 — — — 

 

 Operating Frequency φ (MHz) 

 3.6864  4 4.9152 5 

Bit Rate 
(bits/s) 

 
n 

 
N 

Error 
(%) 

  
n 

 
N 

Error 
(%) 

  
n 

 
N 

Error 
(%) 

  
n 

 
N 

Error 
(%) 

110 2 64 0.70  2 70 0.03  2 86 0.31  2 88 –0.25 

150 1 191 0.00  1 207 0.16  1 255 0.00  2 64 0.16 

300 1 95 0.00  1 103 0.16  1 127 0.00  1 129 0.16 

600 0 191 0.00  0 207 0.16  0 255 0.00  1 64 0.16 

1200 0 95 0.00  0 103 0.16  0 127 0.00  0 129 0.16 

2400 0 47 0.00  0 51 0.16  0 63 0.00  0 64 0.16 

4800 0 23 0.00  0 25 0.16  0 31 0.00  0 32 –1.36 

9600 0 11 0.00  0 12 0.16  0 15 0.00  0 15 1.73 

19200 0 5 0.00  0 6 –6.99  0 7 0.00  0 7 1.73 

31250 — — —  0 3 0.00  0 4 –1.70  0 4 0.00 

38400 0 2 0.00  0 2 8.51  0 3 0.00  0 3 1.73 

Legend 
: A setting is available but error occurs 
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13.8 Usage Notes 

13.8.1 Break Detection and Processing 

When framing error detection is performed, a break can be detected by reading the RXD pin value 
directly. In a break, the input from the RXD pin becomes all 0s, setting the FER flag, and possibly 
the PER flag. Note that as the SCI3 continues the receive operation after receiving a break, even if 
the FER flag is cleared to 0, it will be set to 1 again. 

13.8.2 Mark State and Break Sending 

When TE is 0, the TXD pin is used as an I/O port whose direction (input or output) and level are 
determined by PCR and PDR. This can be used to set the TXD pin to mark state (high level) or 
send a break during serial data transmission. To maintain the communication line at mark state 
until TE is set to 1, set both PCR and PDR to 1. As TE is cleared to 0 at this point, the TXD pin 
becomes an I/O port, and 1 is output from the TXD pin. To send a break during serial 
transmission, first set PCR to 1 and clear PDR to 0, and then clear TE to 0. When TE is cleared to 
0, the transmitter is initialized regardless of the current transmission state, the TXD pin becomes 
an I/O port, and 0 is output from the TXD pin. 

13.8.3 Receive Error Flags and Transmit Operations (Clocked Synchronous Mode Only) 

Transmission cannot be started when a receive error flag (OER, PER, or FER) is set to 1, even if 
the TDRE flag is cleared to 0. Be sure to clear the receive error flags to 0 before starting 
transmission. Note also that receive error flags cannot be cleared to 0 even if the RE bit is cleared 
to 0. 
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(3) Procedures for Clearing Settings when Using LVDR and LVDI 

To operate or release the low-voltage detection circuit normally, follow the procedure described 
below. Figure 15.5 shows the timing for the operation and release of the low-voltage detection 
circuit. 

1. To operate the low-voltage detection circuit, set the LVDE bit in LVDCR to 1. 

2. Wait for 50 µs (tLVDON) until the reference voltage and the low-voltage-detection power supply 
have stabilized by a software timer, etc. Then, clear the LVDDF and LVDUF bits in LVDSR 
to 0 and set the LVDRE, LVDDE, and LVDUE bits in LVDCR to 1, as required. 

3. To release the low-voltage detection circuit, start by clearing all of the LVDRE, LVDDE, and 
LVDUE bits to 0. Then clear the LVDE bit to 0. The LVDE bit must not be cleared to 0 at the 
same timing as the LVDRE, LVDDE, and LVDUE bits because incorrect operation may occur. 

 

LVDRE

LVDDE

LVDUE

tLVDON

LVDE

 

Figure 15.5   Timing for Operation/Release of Low-Voltage Detection Circuit 
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    Values   

Item Symbol Applicable Pins Test Condition Min Typ Max Unit Notes 

RAM data 
retaining 
voltage 

VRAM VCC  2.0 — — V  

Notes: 1. The SCK3_3 and RXD_3 pins are not available in the H8/36014. 

 2. Pin states during current consumption measurement are given below (excluding current 
in the pull-up MOS transistors and output buffers). 

 

 Mode RES Pin Internal State Other Pins Oscillator Pins 

 Active mode 1 VCC Operates VCC 

 Active mode 2  Operates  
(φOSC/64) 

 

Main clock:  
ceramic or crystal 
resonator 

 Sleep mode 1 VCC Only timers operate VCC  

 Sleep mode 2  Only timers operate 
(φOSC/64) 

  

 Standby mode VCC CPU and timers  
both stop 

VCC Main clock:  
ceramic or crystal 
resonator 
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4. Shift instructions 

Mnemonic

O
p

er
an

d
 S

iz
e

No. of
States*1

 Condition Code

  

I H N Z V C

SHAL.B Rd

SHAL.W Rd

SHAL.L ERd

SHAR.B Rd

SHAR.W Rd

SHAR.L ERd

SHLL.B Rd

SHLL.W Rd

SHLL.L ERd

SHLR.B Rd

SHLR.W Rd

SHLR.L ERd

ROTXL.B Rd

ROTXL.W Rd

ROTXL.L ERd

ROTXR.B Rd

ROTXR.W Rd

ROTXR.L ERd

ROTL.B Rd

ROTL.W Rd

ROTL.L ERd

ROTR.B Rd

ROTR.W Rd

ROTR.L ERd

B

W

L

B

W

L

B

W

L

B

W

L

B

W

L

B

W

L

B

W

L

B

W

L

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2
N

o
rm

al

A
d

va
n

ce
d

↔ ↔ ↔ ↔

Addressing Mode and
Instruction Length (bytes)

#x
x

R
n

@
E

R
n

@
(d

, E
R

n
)

@
–E

R
n

/@
E

R
n

+

@
aa

@
(d

, P
C

)

@
@

aa

—

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

Operation

MSB LSB

0C

MSB LSB

0C

C

MSB LSB

0 C

MSB LSB

C

MSB LSB

C

MSB LSB

C

MSB LSB

C

MSB LSB

↔ ↔ ↔ ↔

↔ ↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

↔ ↔ ↔

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

SHAL

SHAR

SHLL

SHLR

ROTXL

ROTXR

ROTL

ROTR
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PDR

PMR

PMOS

PCR

SBY

PMR:
PDR:
PCR:

Legend
Port mode register
Port data register
Port control register

SCI3_3

Internal data bus

RE
RXD_2

 

Figure B.11   Port 5 Block Diagram (P56) (H8/36024) 
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PDR

PUCR

PMR

PCR

SBYRES

PUCR: Port pull-up control register
PMR: Port mode register
PDR: Port data register
PCR: Port control register

WKP

Internal data bus

Pull-up MOS

Legend

 

Figure B.13   Port 5 Block Diagram (P54 to P50) 
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PDR

PMR

PCR

SBY

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

Internal data bus

TXD_2

SCI3_2

Legend

 

Figure B.18   Port 7 Block Diagram (P72) 
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Product Type Product Code Model Marking Package Code 

H8/36022 HD64F36022FP HD64F36022FP LQFP-64 (FP-64E) 

 

Flash memory 
version 

Standard 
product HD64F36022FX HD64F36022FX LQFP-48 (FP-48F) 

   HD64F36022FY HD64F36022FY LQFP-48 (FP-48B) 

   HD64F36022FT HD64F36022FT QFN-48(TNP-48) 

  HD64F36022GFP HD64F36022GFP LQFP-64 (FP-64E) 

  HD64F36022GFX HD64F36022GFX LQFP-48 (FP-48F) 

  

Product 
with POR 
& LVDC 

HD64F36022GFY HD64F36022GFY LQFP-48 (FP-48B) 

   HD64F36022GFT HD64F36022GFT QFN-48(TNP-48) 

 HD64336022FP HD64336022(***)FP LQFP-64 (FP-64E) 

 

Masked ROM 
version HD64336022FX HD64336022(***)FX LQFP-48 (FP-48F) 

  

Standard 
product 

HD64336022FY HD64336022(***)FY LQFP-48 (FP-48B) 

   HD64336022FT HD64336022(***)FT QFN-48(TNP-48) 

  HD64336022GFP HD64336022G(***)FP LQFP-64 (FP-64E) 

  HD64336022GFX HD64336022G(***)FX LQFP-48 (FP-48F) 

  

Product 
with POR 
& LVDC 

HD64336022GFY HD64336022G(***)FY LQFP-48 (FP-48B) 

   HD64336022GFT HD64336022G(***)FT QFN-48(TNP-48) 

H8/36014 HD64F36014FP HD64F36014FP LQFP-64 (FP-64E) 

 

Flash memory 
version HD64F36014FX HD64F36014FX LQFP-48 (FP-48F) 

  

Standard 
product 

HD64F36014FY HD64F36014FY LQFP-48 (FP-48B) 

   HD64F36014FT HD64F36014FT QFN-48(TNP-48) 

  HD64F36014GFP HD64F36014GFP LQFP-64 (FP-64E) 

  HD64F36014GFX HD64F36014GFX LQFP-48 (FP-48F) 

  

Product 
with POR 
& LVDC 

HD64F36014GFY HD64F36014GFY LQFP-48 (FP-48B) 

   HD64F36014GFT HD64F36014GFT QFN-48(TNP-48) 

 HD64336014FP HD64336014(***)FP LQFP-64 (FP-64E) 

 

Masked ROM 
version HD64336014FX HD64336014(***)FX LQFP-48 (FP-48F) 

  

Standard 
product 

HD64336014FY HD64336014(***)FY LQFP-48 (FP-48B) 

   HD64336014FT HD64336014(***)FT QFN-48(TNP-48) 

  HD64336014GFP HD64336014G(***)FP LQFP-64 (FP-64E) 

  HD64336014GFX HD64336014G(***)FX LQFP-48 (FP-48F) 

  

Product 
with POR 
& LVDC 

HD64336014GFY HD64336014G(***)FY LQFP-48 (FP-48B) 

   HD64336014GFT HD64336014G(***)FT QFN-48(TNP-48) 
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