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1. These materials are intended as a reference to assist our customers in the selection of the Renesas 
Technology Corp. product best suited to the customer's application; they do not convey any license 
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or 
a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or 
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and 
algorithms represents information on products at the time of publication of these materials, and are 
subject to change by Renesas Technology Corp. without notice due to product improvements or 
other reasons.  It is therefore recommended that customers contact Renesas Technology Corp. or 
an authorized Renesas Technology Corp. product distributor for the latest product information 
before purchasing a product listed herein. 
The information described here may contain technical inaccuracies or typographical errors. 
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising 
from these inaccuracies or errors. 
Please also pay attention to information published by Renesas Technology Corp. by various means, 
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data, 
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total 
system before making a final decision on the applicability of the information and products.  Renesas 
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the 
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or 
system that is used under circumstances in which human life is potentially at stake.  Please contact 
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when 
considering the use of a product contained herein for any specific purposes, such as apparatus or 
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in 
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must 
be exported under a license from the Japanese government and cannot be imported into a country 
other than the approved destination. 
Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the 
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products 
contained therein.

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and 
more reliable, but there is always the possibility that trouble may occur with them. Trouble with 
semiconductors may lead to personal injury, fire or property damage. 
Remember to give due consideration to safety when making your circuit designs, with appropriate 
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or 
(iii) prevention against any malfunction or mishap.

Keep safety first in your circuit designs! 

Notes regarding these materials
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2.3 Data Formats 

The H8/300H CPU can process 1-bit, 4-bit (BCD), 8-bit (byte), 16-bit (word), and 32-bit 
(longword) data. Bit-manipulation instructions operate on 1-bit data by accessing bit n (n = 0, 1, 2, 
…, 7) of byte operand data. The DAA and DAS decimal-adjust instructions treat byte data as two 
digits of 4-bit BCD data. 

2.3.1 General Register Data Formats 

Figure 2.5 shows the data formats in general registers. 

7 0
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MSB LSB

MSB LSB

7 04 3

Don't care

Don't care

Don't care

7 04 3

7 0

Don't care6 5 4 3 27 1 0
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RnH

RnL
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RnH

RnL

Data Type General Register Data Format
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4-bit BCD data

4-bit BCD data

1-bit data

1-bit data

Upper Lower
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Figure 2.5   General Register Data Formats (1) 
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(1) Bit manipulation for two registers assigned to the same address 

Example: Bit manipulation for the timer load register and timer counter 

(Applicable for timer B and timer C, not for the group of this LSI.) 

Figure 2.13 shows an example of a timer in which two timer registers are assigned to the same 
address. When a bit manipulation instruction accesses the timer load register and timer counter of 
a reloadable timer, since these two registers share the same address, the following operations takes 
place. 

1. Data is read in byte units. 

2. The CPU sets or resets the bit to be manipulated with the bit manipulation instruction. 

3. The written data is written again in byte units to the timer load register. 
 
The timer is counting, so the value read is not necessarily the same as the value in the timer load 
register. As a result, bits other than the intended bit in the timer counter may be modified and the 
modified value may be written to the timer load register. 

Read

Write

Count clock Timer counter

Timer load register

Reload

Internal bus 

Figure 2.13   Example of Timer Configuration with Two Registers Allocated to 
Same Address 
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(2) Bit Manipulation in a Register Containing a Write-Only Bit 

Example 3: BCLR instruction executed designating port 5 control register PCR5 

P57 and P56 are input pins, with a low-level signal input at P57 and a high-level signal input at 
P56. P55 to P50 are output pins that output low-level signals. An example of setting the P50 pin as 
an input pin by the BCLR instruction is shown below. It is assumed that a high-level signal will be 
input to this input pin. 

• Prior to executing BCLR 

 P57 P56 P55 P54 P53 P52 P51 P50 

Input/output Input Input  Output Output Output Output Output Output 

Pin state Low  
level 

High  
level  

Low  
level 

Low  
level 

Low  
level 

Low  
level 

Low  
level 

Low  
level 

PCR5 0 0 1 1 1 1 1 1 

PDR5 1 0 0 0 0 0 0 0 

 

• BCLR instruction executed 

BCLR   #0,    @PCR5  The BCLR instruction is executed for PCR5. 

 

• After executing BCLR 

 P57 P56 P55 P54 P53 P52 P51 P50 

Input/output Output    Output  Output Output Output Output Output Input 

Pin state Low  
level 

High  
level  

Low  
level 

Low  
level 

Low  
level 

Low  
level 

Low  
level 

High  
level  

PCR5 1 1 1 1 1 1 1 0 

PDR5 1 0 0 0 0 0 0 0 

 

• Description on operation 

1. When the BCLR instruction is executed, first the CPU reads PCR5. Since PCR5 is a write-only 
register, the CPU reads a value of H'FF, even though the PCR5 value is actually H'3F. 

2. Next, the CPU clears bit 0 in the read data to 0, changing the data to H'FE.  

3. Finally, H'FE is written to PCR5 and BCLR instruction execution ends. 

As a result of this operation, bit 0 in PCR5 becomes 0, making P50 an input port. However, 
bits 7 and 6 in PCR5 change to 1, so that P57 and P56 change from input pins to output pins. 
To prevent this problem, store a copy of the PCR5 data in a work area in memory and 
manipulate data of the bit in the work area, then write this data to PCR5. 
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3.2.2 Interrupt Edge Select Register 2 (IEGR2) 

IEGR2 selects the direction of an edge that generates interrupt requests of the pins ADTRG and 
WKP5 to WKP0. 

Bit Bit Name 
Initial 
Value R/W Description 

7, 6  All 1  Reserved 

These bits are always read as 1. 

5 WPEG5 0 R/W WKP5 Edge Select 

0: Falling edge of WKP5 (ADTRG) pin input is detected 

1: Rising edge of WKP5 (ADTRG) pin input is detected 

4 WPEG4 0 R/W WKP4 Edge Select 

0: Falling edge of WKP4 pin input is detected 

1: Rising edge of WKP4 pin input is detected 

3 WPEG3 0 R/W WKP3 Edge Select 

0: Falling edge of WKP3 pin input is detected 

1: Rising edge of WKP3 pin input is detected 

2 WPEG2 0 R/W WKP2 Edge Select 

0: Falling edge of WKP2 pin input is detected 

1: Rising edge of WKP2 pin input is detected 

1 WPEG1 0 R/W WKP1Edge Select 

0: Falling edge of WKP1 pin input is detected 

1: Rising edge of WKP1 pin input is detected 

0 WPEG0 0 R/W WKP0 Edge Select 

0: Falling edge of WKP0 pin input is detected 

1: Rising edge of WKP0 pin input is detected 
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11.4 Operation 

The timer W has the following operating modes. 

• Normal Operation 

• PWM Operation 
 

11.4.1 Normal Operation 

TCNT performs free-running or periodic counting operations. After a reset, TCNT is set as a free-
running counter. When the CTS bit in TMRW is set to 1, TCNT starts incrementing the count. 
When the count overflows from H'FFFF to H'0000, the OVF flag in TSRW is set to 1. If the OVIE 
in TIERW is set to 1, an interrupt request is generated. Figure 11.2 shows free-running counting. 

TCNT value

H'FFFF

H'0000

CTS bit

OVF

Time

Flag cleared 
by software

 

Figure 11.2   Free-Running Counter Operation 
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11.4.2 PWM Operation 

In PWM mode, PWM waveforms are generated by using GRA as the period register and GRB, 
GRC, and GRD as duty registers. PWM waveforms are output from the FTIOB, FTIOC, and 
FTIOD pins. Up to three-phase PWM waveforms can be output. In PWM mode, a general register 
functions as an output compare register automatically. The output level of each pin depends on the 
corresponding timer output level set bit (TOB, TOC, and TOD) in TCRW. When TOB is 1, the 
FTIOB output goes to 1 at compare match A and to 0 at compare match B. When TOB is 0, the 
FTIOB output goes to 0 at compare match A and to 1 at compare match B. Thus the compare 
match output level settings in TIOR0 and TIOR1 are ignored for the output pin set to PWM mode. 
If the same value is set in the cycle register and the duty register, the output does not change when 
a compare match occurs.  

Figure 11.9 shows an example of operation in PWM mode. The output signals go to 1 and TCNT 
is cleared at compare match A, and the output signals go to 0 at compare match B, C, and D (TOB, 
TOC, and TOD = 1: initial output values are set to 1). 

TCNT value

GRA

GRB

GRC

H'0000

FTIOB

FTIOC

FTIOD

Time

GRD

Counter cleared by compare match A

 

Figure 11.9   PWM Mode Example (1) 
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No

<End>

Yes

Start transmission

Read TDRE flag in SSR[1]

Set MPBT bit in SSR

Yes

No

No

Yes

Read TEND flag in SSR

[2]

No

Yes

[3]

Clear PDR to 0 and set PCR to 1

Clear TE bit in SCR3 to 0

TDRE = 1

All data transmitted?

TEND = 1

Break output?

Write transmit data to TDR

[1] Read SSR and check that the TDRE 
flag is set to 1, set the MPBT bit in 
SSR to 0 or 1, then write transmit 
data to TDR. When data is written to 
TDR, the TDRE flag is automatically 
cleared to 0.

[2] To continue serial transmission, be 
sure to read 1 from the TDRE flag to 
confirm that writing is possible, then 
write data to TDR. When data is 
written to TDR, the TDRE flag is 
automatically cleared to 0.

[3] To output a break in serial 
transmission, set the port PCR to 1, 
clear PDR to 0, then clear the TE bit 
in SCR3 to 0.

 

Figure 13.16   Sample Multiprocessor Serial Transmission Flowchart 
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<End>

Error processing

Yes

No

Clear OER, and
FER flags in SSR to 0

No

Yes

No

Yes

Framing error processing

Overrun error processing

OER = 1

FER = 1

Break?

[5]

[A]

 

Figure 13.17   Sample Multiprocessor Serial Reception Flowchart (2) 
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13.8.4 Receive Data Sampling Timing and Reception Margin in Asynchronous Mode 

In asynchronous mode, the SCI3 operates on a basic clock with a frequency of 16 times the 
transfer rate. In reception, the SCI3 samples the falling edge of the start bit using the basic clock, 
and performs internal synchronization. Receive data is latched internally at the rising edge of the 
8th pulse of the basic clock as shown in figure 13.19. Thus, the reception margin in asynchronous 
mode is given by formula (1) below. 

M =   (0.5 –       ) –                – (L – 0.5) F   × 100(%)








1
2N

D – 0.5
N

 

... Formula (1) 

[Legend\ 

N: Ratio of bit rate to clock (N = 16) 
D: Clock duty (D = 0.5 to 1.0) 

L: Frame length (L = 9 to 12) 

F: Absolute value of clock rate deviation 
 
Assuming values of F (absolute value of clock rate deviation) = 0 and D (clock duty) = 0.5 in 
formula (1), the reception margin can be given by the formula. 

M = {0.5 – 1/(2 × 16)} × 100 [%] = 46.875% 

However, this is only the computed value, and a margin of 20% to 30% should be allowed for in 
system design. 

Internal basic
clock

16 clocks
8 clocks

Receive data
(RxD)

Synchronization
sampling timing

Start bit D0 D1

Data sampling
timing

15 0 7 15 00 7

 

Figure 13.19   Receive Data Sampling Timing in Asynchronous Mode 
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17.2 Register Bits 

Register bit names of the on-chip peripheral modules are described below.  

Each line covers eight bits, and 16-bit registers are shown as 2 lines. 

Register 
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

Module 
Name 

SMR_3 COM CHR PE PM STOP MP CKS1 CKS0 SCI3_3 

BRR_3 BRR7 BRR6 BRR5 BRR4 BRR3 BRR2 BRR1 BRR0  

SCR3_3 TIE RIE TE RE MPIE TEIE CKE1 CKE0  

TDR_3 TDR7 TDR6 TDR5 TDR4 TDR3 TDR2 TDR1 TDR0  

SSR_3 TDRE RDRF OER FER PER TEND MPBR MPBT  

RDR_3 RDR7 RDR6 RDR5 RDR4 RDR3 RDR2 RDR1 RDR0  

SMCR − − − − − − TXD_3 MSTS3_3  

LVDCR LVDE − − − LVDSEL LVDRE LVDDE LVDUE 

LVDSR − − − − − − LVDDF LVDUF 

LVDC 
(optional) 

SMR_2 COM CHR PE PM STOP MP CKS1 CKS0 SCI3_2 

BRR_2 BRR7 BRR6 BRR5 BRR4 BRR3 BRR2 BRR1 BRR0  

SCR3_2 TIE RIE TE RE MPIE TEIE CKE1 CKE0  

TDR_2 TDR7 TDR6 TDR5 TDR4 TDR3 TDR2 TDR1 TDR0  

SSR_2 TDRE RDRF OER FER PER TEND MPBR MPBT  

RDR_2 RDR7 RDR6 RDR5 RDR4 RDR3 RDR2 RDR1 RDR0  

TMRW CTS — BUFEB BUFEA — PWMD PWMC PWMB Timer W 

TCRW CCLR CKS2 CKS1 CKS0 TOD TOC TOB TOA  

TIERW OVIE — — — IMIED IMIEC IMIEB IMIEA  

TSRW OVF — — — IMFD IMFC IMFB IMFA  

TIOR0 — IOB2 IOB1 IOB0 — IOA2 IOA1 IOA0  

TIOR1 — IOD2 IOD1 IOD0 — IOC2 IOC1 IOC0  

TCNT TCNT15 TCNT14 TCNT13 TCNT12 TCNT11 TCNT10 TCNT9 TCNT8  

 TCNT7 TCNT6 TCNT5 TCNT4 TCNT3 TCNT2 TCNT1 TCNT0  

GRA GRA15 GRA14 GRA13 GRA12 GRA11 GRA10 GRA9 GRA8  

 GRA7 GRA6 GRA5 GRA4 GRA3 GRA2 GRA1 GRA0  

GRB GRB15 GRB14 GRB13 GRB12 GRB11 GRB10 GRB9 GRB8  

 GRB7 GRB6 GRB5 GRB4 GRB3 GRB2 GRB1 GRB0  
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Register 
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

Module 
Name 

ABRKCR RTINTE CSEL1 CSEL0 ACMP2 ACMP1 ACMP0 DCMP1 DCMP0 

ABRKSR ABIF ABIE — — — — — — 

Address 
break 

BARH BARH7 BARH6 BARH5 BARH4 BARH3 BARH2 BARH1 BARH0  

BARL BARL7 BARL6 BARL5 BARL4 BARL3 BARL2 BARL1 BARL0  

BDRH BDRH7 BDRH6 BDRH5 BDRH4 BDRH3 BDRH2 BDRH1 BDRH0  

BDRL BDRL7 BDRL6 BDRL5 BDRL4 BDRL3 BDRL2 BDRL1 BDRL0  

PUCR1 PUCR17 PUCR16 PUCR15 PUCR14 — PUCR12 PUCR11 PUCR10 I/O port 

PUCR5 — — PUCR55 PUCR54 PUCR53 PUCR52 PUCR51 PUCR50  

PDR1 P17 P16 P15 P14 — P12 P11 P10  

PDR2 — — — — — P22 P21 P20  

PDR5 P57 P56 P55 P54 P53 P52 P51 P50  

PDR7 — P76 P75 P74 P73 P72 P71 P70  

PDR8 — — — P84 P83 P82 P81 P80  

PDRB — — — — PB3 PB2 PB1 PB0  

PMR1 IRQ3 — — IRQ0 TXD2 — TXD —  

PMR5 POF57 POF56 WKP5 WKP4 WKP3 WKP2 WKP1 WKP0  

PCR1 PCR17 PCR16 PCR15 PCR14 — PCR12 PCR11 PCR10  

PCR2 — — — — — PCR22 PCR21 PCR20  

PCR5 PCR57 PCR56 PCR55 PCR54 PCR53 PCR52 PCR51 PCR50  

PCR7 — PCR76 PCR75 PCR74 PCR73 PCR72 PCR71 PCR70  

PCR8 — — — PCR84 PCR83 PCR82 PCR81 PCR80  

SYSCR1 SSBY STS2 STS1 STS0 — — — — Power-down 

SYSCR2 SMSEL — DTON MA2 MA1 MA0 — —  

IEGR1 — — — — IEG3 — — IEG0 Interrupts 

IEGR2 — — WPEG5 WPEG4 WPEG3 WPEG2 WPEG1 WPEG0  

IENR1 IENDT — IENWP — IEN3 — — IEN0  

IRR1 IRRDT — — — IRRI3 — — IRRI0  

IWPR — — IWPF5 IWPF4 IWPF3 IWPF2 IWPF1 IWPF0  

MSTCR1 — — MSTS3 MSTAD MSTWD MSTTW MSTTV — Power-down 

MSTCR2 MSTS3_2 — — — — — — —  

Note: * WDT: Watchdog timer 
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18.2.4 A/D Converter Characteristics 

Table 18.5 A/D Converter Characteristics  

VCC = 3.0 V to 5.5 V, VSS = 0.0 V, Ta = –20°C to +75°C, unless otherwise specified. 

  Applicable  Test Values   

Item Symbol Pins Condition Min Typ Max Unit Notes 

Analog power supply 
voltage 

AVCC AVCC  3.3 VCC 5.5 V *1 

Analog input voltage AVIN AN3 to  
AN0 

 VSS – 0.3 — AVCC + 0.3 V  

Analog power supply 
current 

AIOPE AVCC AVCC = 5.0 V

fOSC =  
20 MHz 

— — 2.0 mA  

 AISTOP1 AVCC  — 50 — µA *2 
Reference 
value 

 AISTOP2 AVCC  — — 5.0 µA *3 

Analog input 
capacitance 

CAIN AN3 to  
AN0 

 — — 30.0 pF  

Allowable signal 
source impedance 

RAIN AN3 to  
AN0 

 — — 5.0 kΩ  

Resolution (data 
length) 

   10 10 10 bit  

Conversion time 
(single mode) 

  AVCC = 3.3 V 
to 5.5 V 

134 — — tcyc  

 Nonlinearity error    — — ±7.5 LSB  

 Offset error    — — ±7.5 LSB  

 Full-scale error    — — ±7.5 LSB  

 Quantization error    — — ±0.5 LSB  

 Absolute accuracy    — — ±8.0 LSB  

Conversion time 
(single mode) 

  AVCC = 4.0 V 
to 5.5 V 

70 — — tcyc  

 Nonlinearity error    — — ±7.5 LSB  

 Offset error    — — ±7.5 LSB  

 Full-scale error    — — ±7.5 LSB  

 Quantization error    — — ±0.5 LSB  

 Absolute accuracy    — — ±8.0 LSB  
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18.3.3 AC Characteristics  

Table 18.11 AC Characteristics 

VCC = 2.7 V to 5.5 V, VSS = 0.0 V, Ta = –20°C to +75°C, unless otherwise specified. 

  Applicable   Values  Reference
Item Symbol Pins Test Condition Min Typ Max Unit Figure 

System clock 
oscillation  

fOSC OSC1,  
OSC2 

VCC = 4.0 V to 5.5 V 2.0 — 20.0 MHz *1 

frequency    2.0 — 10.0 MHz  

System clock (φ)  tcyc   1 — 64 tOSC *2 
cycle time    — — 12.8 µs  

Instruction cycle 
time 

   2 — — tcyc  

Oscillation 
stabilization time 
(crystal resonator) 

trc OSC1,  
OSC2 

 — — 10.0 ms  

Oscillation 
stabilization time 
(ceramic resonator) 

trc OSC1,  
OSC2 

 — — 5.0 ms  

External clock  tCPH OSC1 VCC = 4.0 V to 5.5 V 20.0 — — ns Figure 18.1
high width    40.0 — — ns  

External clock  tCPL OSC1 VCC = 4.0 V to 5.5 V 20.0 — — ns  
low width    40.0 — — ns  

External clock  tCPr OSC1 VCC = 4.0 V to 5.5 V — — 10.0 ns  
rise time    — — 15.0 ns  

External clock  tCPf OSC1 VCC = 4.0 V to 5.5 V — — 10.0 ns  
fall time    — — 15.0 ns  

RES pin low  
width 

tREL RES At power-on and in 
modes other than 
those below 

trc — — ms Figure 18.2

   In active mode and 
sleep mode 
operation 

200 — — ns  
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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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6. Branching instructions 

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

Mnemonic

O
p

er
an

d
 S

iz
e

No. of
States*1

 Condition Code

  

I H N Z V C

BRA d:8 (BT d:8)

BRA d:16 (BT d:16)

BRN d:8 (BF d:8)

BRN d:16 (BF d:16)

BHI d:8

BHI d:16

BLS d:8

BLS d:16

BCC d:8 (BHS d:8)

BCC d:16 (BHS d:16)

BCS d:8 (BLO d:8)

BCS d:16 (BLO d:16)

BNE d:8

BNE d:16

BEQ d:8

BEQ d:16

BVC d:8

BVC d:16

BVS d:8

BVS d:16

BPL d:8

BPL d:16

BMI d:8

BMI d:16

BGE d:8

BGE d:16

BLT d:8

BLT d:16

BGT d:8

BGT d:16

BLE d:8

BLE d:16

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

4

6

4

6

4

6

4

6

4

6

4

6

4

6

4

6

4

6

4

6

4

6

4

6

4

6

4

6

4

6

4

6

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

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

2

4

Operation

Always

Never

C ⁄ Z = 0

C ⁄ Z = 1

C = 0

C = 1

Z = 0

Z = 1

V = 0

V = 1

N = 0

N = 1

N⊕V = 0

N⊕V = 1

Z ⁄ (N⊕V) = 0

Z ⁄ (N⊕V) = 1

If condition
is true then
PC ← PC+d 
else next;

Branch
Condition

Bcc
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PDR

PCR

PMR

SBY

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

Internal data bus

PMOS

Legend

 

Figure B.9   Port 5 Block Diagram (P57, P56) (H8/36014) 



Main Revisions and Additions in this Edition 

Item Page Revision (See Manual for Details) 

Preface vi, vii When using the on-chip emulator (E7, E8) for H8/36014 
program development and debugging, the following 
restrictions must be noted. 

1. The NMI pin is reserved for the E7 or E8, and cannot be 

used. 

2. Area H'7000 to H'7FFF is used by the E7 or E8, and is not 

available to the user. 

4. When the E7 or E8 is used, address breaks can be set as 
either available to the user or for use by the E7 or E8. If 

address breaks are set as being used by the E7 or E8, the 

address break control registers must not be accessed. 

5. When the E7 or E8 is used, NMI is an input/output pin 

(open-drain in output mode). 

6. Use channel 1 of the SCI3 (P21/RXD, P22/TXD) in on-

board programming mode by boot mode. 

Note has been deleted. 

Section 1 Overview 

1.2 Internal Block Diagram 
Figure 1.1  Internal Block 
Diagram 

3 3 Can also be used for the E7 or E8 emulator. 

Figure 1.2  Pin 
Arrangement (FP-64E) 

4 2 Can also be used for the E7 or E8 emulator. 

Figure 1.3  Pin 
Arrangement (FP-48F, FP-
48B, TNP-48) 

5 2 Can also be used for the E7 or E8 emulator. 

 

Type Functions  

E10T Interface pin for the E10T, E8, or E7 emulator  

Table 1.1 Pin Functions 7 

 

Section 7 ROM 77 The features of the 32-kbyte (4 kbytes of them are the control 
program area for E7 or E8) flash memory built into the 
HD64F36024 and HD64F36014 are summarized below. 

Section 8 RAM 93 Note: When the E7 or E8 is used, area H'F780 to H'FB7F 
must not be accessed. 
  Rev. 4.00  Sep. 23, 2005  Page 347 of 354 

  REJ09B0025-0400 

 



Item Page Revision (See Manual for Details) 

 

Values 

Item Symbol Applicable Pins Test Condition Min 

VCC = 4.0 V to 5.5 V VCC × 0.7 Input high 
voltage 

VIH PB3 to PB0 

 VCC × 0.8 

Input low 
voltage  

VIL RXD, RXD_2, 
RXD_3*1,  
P12 to P10,  
P17 to P14, 

 : 

PB3 to PB0 

VCC = 4.0 V to 5.5 V –0.3 

Table 18.10 DC 
Characteristics (1) 

270 

 

 

Mode RES Pin Internal State 

Active mode 1 Operates 

Active mode 2 

VCC 

Operates  
(φOSC/64) 

Sleep mode 1 Only timers operate 

Sleep mode 2 

VCC 

Only timers operate 
(φOSC/64) 

Table 18.10 DC 
Characteristics (1) 

273 

 

Appendix D Package 
Dimensions 

Figure D.1 FP-64E 
Package Dimensions 

343 Swapped with new one. 

Figure D.2 FP-48F 
Package Dimensions 

344 Swapped with new one. 

Figure D.3 FP-48B 
Package Dimensions 

345 Swapped with new one. 

Figure D.4 TNP-48 
Package Dimensions 

346 Swapped with new one. 
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