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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

H8/300H

16-Bit

20MHz

SCI

LVD, POR, PWM, WDT
30

16KB (16K x 8)
FLASH

512 x 8

3V ~ 5.5V

A/D 4x10b
Internal

-20°C ~ 75°C (TA)
Surface Mount
48-VFQFN
48-VQFN (7x7)
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Keep safety first in your circuit designs!

. 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.

Notes regarding these materials

. 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.

. 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.

. 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).

. 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.

. 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.

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

. 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.

. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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Section2 CPU

H'3FFF

H'F600
HF74F

H'FD80

H'FF7F
HFF80

HFFFF

H8/36022
H8/36012
(Masked ROM version)

Interrupt vector

On-chip ROM
(16 kbytes)

Not used

Internal 1/O register

Not used

On-chip RAM
(512 bytes)

Internal 1/0O register

H2FFF

H'F600
HF74F

H'FD80

H'FF7F
H'FF80

H'FFFF

H8/36011
(Masked ROM version)

Interrupt vector

On-chip ROM
(12 kbytes)

Not used

Internal 1/O register

Not used

On-chip RAM
(512 bytes)

Internal 1/0O register

H8/36010
(Masked ROM version)
H.gggg Interrupt vector
H'0046 |~~~ """ T
On-chip ROM
(8 kbytes)
H'1FFF
' Not used '
H'F600 .
HE74F Internal I/0O register
: Not used :
H'FD80
On-chip RAM
HFE7F (512 bytes)
H'FF80
Internal 1/O register
H'FFFF

Figure2.1 Memory Map (2)
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Section 3 Exception Handling

322 Interrupt Edge Select Register 2 (IEGR?2)

IEGR2 selects the direction of an edge that generates interrupt requests of the pins ADTRG and

WKP5 to WKPO.
Initial
Bit Bit Name Value R/W Description
7,6 — All 1 — Reserved
These bits are always read as 1.
5 WPEG5 O 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 O 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 WPEGH1 0 R/W WKP1Edge Select
0: Falling edge of WKP1 pin input is detected
1: Rising edge of WKP1 pin input is detected
0 WPEGO 0 R/W WKPO Edge Select

0: Falling edge of WKPO pin input is detected
1: Rising edge of WKPO pin input is detected
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Section 4 Address Break

Figures 4.2 show the operation examples of the address break interrupt setting.

When the address break is specified in instruction execution cycle

Register setting Program
* ABRKCR = H'80 0258 NOP
* BAR = H'025A * 025A NOP
! 0 L
0260 NOP Underline indicates the address
to be stacked.

0262 NOP

NOP NOP MOV MOV
instruc-  instruc- instruc-  instruc-
tion tion tion 1 tion2 Internal
prefetch prefetch prefetch prefetch processing Stack save
| ! ! ! ! 1 |

S e ipipipipipipipigipigigigish

padress Y ozs8_)_o25A {0250 ) 025E X_sP-2 X _SP-4

bus

Interrupt I
request

t

Interrupt acceptance

Figure4.2 AddressBreak Interrupt Operation Example (1)

When the address break is specified in the data read cycle

Register setting Program
* ABRKCR = H'A0 0258 NOP
* BAR = H'025A 025A NOP
*025C MOV.W @H'025A,R0
0260 NOP Underline indicates the address

0262 NOP to be stacked.

MOV MOV NOP MOV NOP Next

instruc-  instruc- instruc-  instruc- instruc-  instru-

tion 1 tion 2 tion tion tion ction Internal  Stack
prefetch prefetch prefetch execution prefetch prefetch processing save
[l | ! ! | | | |

o UYL

bus©°® —o25C |o25E (0260 X 025A Y ose2 Y oee4 X sp-2
Interrupt | :
request ?

Interrupt acceptance

Figure4.2 AddressBreak Interrupt Operation Example (2)
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Section 5 Clock Pulse Generators

Section 5 Clock Pulse Generators

Clock oscillator circuitry (CPG: clock pulse generator) is provided on-chip, including a system
clock pulse generator. The system clock pulse generator consists of a system clock oscillator, a
duty correction circuit, and system clock dividers.

Figure 5.1 shows a block diagram of the clock pulse generators.

dosc !
System Duty System 0sc/8 Lo
OSCy - . clock %osc | correction |-20sC clock 0sc/16 T
0SC, <——{ oscillator | (fosc) circuit (fosc) | divider q)oscgi !
' 0SC .
; Prescaler S| %2
i System clock pulse generator | (13 bits) | > ¢/8192

Figure5.1 Block Diagram of Clock Pulse Generators

The basic clock signals that drive the CPU and on-chip peripheral modules are system clocks (¢).
The system clock is divided into ¢/8192 to ¢/2 by prescaler S and they are supplied to respective
peripheral modules.

51 System Clock Generator

Clock pulses can be supplied to the system clock divider either by connecting a crystal or ceramic
resonator, or by providing external clock input. Figure 5.2 shows a block diagram of the system
clock generator.

osc. &) - Do

LPM
0OSC1

LPM: Low-power mode (standby mode, subsleep mode)

Figure5.2 Block Diagram of System Clock Generator
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Section 5 Clock Pulse Generators

513 External Clock Input Method

Connect an external clock signal to pin OSC,, and leave pin OSC, open. Figure 5.6 shows a typical
connection. The duty cycle of the external clock signal must be 45 to 55%.

OSCy — External clock input

0SC,

Open

Figure5.6 Example of External Clock Input
52 Prescalers

5.2.1 Prescaler S

Prescaler Sisa13-bit counter using the system clock (¢) asitsinput clock. It isincremented once
per clock period. Prescaler Sisinitialized to H'0000 by areset, and starts counting on exit from
the reset state. In standby mode and subsleep mode, the system clock pulse generator stops.
Prescaler S also stops and isinitialized to H'0000. The CPU cannot read or write prescaler S.

The output from prescaler Sis shared by the on-chip peripheral modules. The divider ratio can be
set separately for each on-chip peripheral function. In active mode and sleep mode, the clock input
to prescaler S is determined by the division factor designated by MA2 to MAO in SY SCR2.

5.3 Usage Notes

531 Note on Resonators

Resonator characteristics are closely related to board design and should be carefully evaluated by
the user, referring to the examples shown in this section. Resonator circuit constants will differ
depending on the resonator element, stray capacitance in its interconnecting circuit, and other
factors. Suitable constants should be determined in consultation with the resonator element
manufacturer. Design the circuit so that the resonator element never receives voltages exceeding
its maximum rating.
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Section 9 /O Ports

Initial
Bit Bit Name Value R/W Description
0 WKPO 0 R/W P50/WKPO Pin Function Switch

Selects whether pin P5S0/WKPO is used as P50 or as WKPO.
0: General I/O port
1: WKPO input pin

9.3.2 Port Control Register 5 (PCR5)

PCR5 selects inputs/outputs in bit units for pins to be used as general 1/O ports of port 5.

Initial
Bit Bit Name Value R/W Description
7 PCR57 0 w When each of the port 5 pins P57 to P50 functions as an
6 PCR56 0 W general I/O port, setting a PCR5 bit to 1 makes the
corresponding pin an output port, while clearing the bit to 0
S PCRS55 0 W makes the pin an input port.
4 PCR54 0 W
3 PCR53 0 w
2 PCR52 0 w
1 PCR51 0 w
0 PCR50 0 W
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Section 9 /O Ports

e PS3/FTIOC pin

Register TIOR1 PCRS8
Bit Name I0C2 IOC1 I0CO PCR83 Pin Function
Setting Value 0 0 0 0 P83 input/FTIOC input pin
1 P83 output/FTIOC input pin
0 1 X FTIOC output pin
1 X X FTIOC output pin
X X 0 P83 input/FTIOC input pin
1 P83 output/FTIOC input pin
Legend X: Don't care.
e PB2/FTIOB pin
Register TIORO PCRS8
Bit Name 10B2 I0B1 I0BO PCR82 Pin Function
Setting Value 0 0 0 0 P82 input/FTIOB input pin
1 P82 output/FTIOB input pin
0 1 X FTIOB output pin
X X FTIOB output pin
1 X X 0 P82 input/FTIOB input pin
1 P82 output/FTIOB input pin
Legend X: Don't care.
e PBLUFTIOA pin
Register TIORO PCRS8
Bit Name I0A2 IOAl IOAOQ PCR81 Pin Function
Setting Value 0 0 0 0 P81 input/FTIOA input pin
1 P81 output/FTIOA input pin
0 1 X FTIOA output pin
X X FTIOA output pin
1 X X 0 P81 input/FTIOA input pin
1 P81 output/FTIOA input pin
Legend X: Don't care.
Rev. 4.00 Sep. 23,2005 Page 114 of 354
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Section 10 Timer V

Initial
Bit Bit Name Value R/W Description
1 OS1 0 R/W Output Select 1 and 0
0 0S0 0 R/W These bits select an output method for the TMOV pin by

the compare match of TCORA and TCNTV.
00: No change

01: 0 output

10: 1 output

11: Output toggles

0OS3 and OS2 select the output level for compare match B. OS1 and OSO select the output level
for compare match A. The two output levels can be controlled independently. After areset, the
timer output is 0 until the first compare match.
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Section 11 Timer W

Initial
Bit Bit Name Value R/W Description
0 TOA 0 R/W Timer Output Level Setting A

Sets the output value of the FTIOA pin until the first
compare match A is generated.

0: Output value is 0*
1: Output value is 1*

Legend X: Don't care.
Note: * The change of the setting is immediately reflected in the output value.

11.3.3 Timer Interrupt Enable Register W (TIERW)

TIERW controls the timer W interrupt request.

Initial

Bit Bit Name Value R/W Description

7 OVIE 0 R/W Timer Overflow Interrupt Enable
When this bit is set to 1, FOVI interrupt requested by OVF
flag in TSRW is enabled.

6to4 — All 1 — Reserved
These bits are always read as 1.

3 IMIED 0 R/W Input Capture/Compare Match Interrupt Enable D
When this bit is set to 1, IMID interrupt requested by
IMFD flag in TSRW is enabled.

2 IMIEC 0 R/W Input Capture/Compare Match Interrupt Enable C
When this bit is set to 1, IMIC interrupt requested by
IMFC flag in TSRW is enabled.

1 IMIEB 0 R/W Input Capture/Compare Match Interrupt Enable B
When this bit is set to 1, IMIB interrupt requested by
IMFB flag in TSRW is enabled.

0 IMIEA 0 R/W Input Capture/Compare Match Interrupt Enable A

When this bit is set to 1, IMIA interrupt requested by
IMFA flag in TSRW is enabled.
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Section 13 Serial Communication Interface 3 (SCI3)

13.3.1 Receive Shift Register (RSR)

RSR is a shift register that is used to receive serial datainput from the RXD pin and convert it into
parallel data. When one frame of data has been received, it istransferred to RDR automatically.
RSR cannot be directly accessed by the CPU.

13.3.2 Receive Data Register (RDR)

RDR is an 8-hit register that stores received data. When the SCI3 has received one frame of serial
data, it transfers the received serial datafrom RSR to RDR, where it is stored. After this, RSRis
receive-enabled. As RSR and RDR function as a double buffer in thisway, continuous receive
operations are possible. After confirming that the RDRF bit in SSR is set to 1, read RDR only
once. RDR cannot be written to by the CPU. RDR isinitialized to H'00.

13.3.3  Transmit Shift Register (TSR)

TSR is ashift register that transmits serial data. To perform serial data transmission, the SCI3 first
transfers transmit data from TDR to TSR automatically, then sends the data that starts from the
L SB to the TXD pin. TSR cannot be directly accessed by the CPU.

13.3.4 Transmit Data Register (TDR)

TDR isan 8-bit register that stores data for transmission. When the SCI3 detects that TSR is
empty, it transfers the transmit data written in TDR to TSR and starts transmission. The double-
buffered structure of TDR and TSR enables continuous seria transmission. If the next transmit
data has already been written to TDR during transmission of one-frame data, the SCI3 transfers
the written datato TSR to continue transmission. To achieve reliable seria transmission, write
transmit data to TDR only once after confirming that the TDRE bit in SSRissetto 1. TDRis
initialized to H'FF.
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Section 17 List of Registers

Abbre- Module Data Bus Access
Register Name viation Bit No Address Name Width State
General register B GRB 16 HFF8A  TimerW 16*° 2
General register C GRC 16 HFF8C TimerW 16*° 2
General register D GRD 16 HFF8E TimerW 16** 2
Flash memory control register 1  FLMCR1 8 HFF90 ROM 8 2
Flash memory control register2 FLMCR2 8 H'FF91 ROM 8 2
Erase block register 1 EBR1 8 H'FF93 ROM 8 2
Flash memory enable register FENR 8 HFF9B ROM 8 2
Timer control register VO TCRVO 8 H'FFAO  TimerV 8 3
Timer control/status register V TCSRV 8 HFFA1  TimerV 8 3
Timer constant register A TCORA 8 HFFA2  TimerV 8 3
Timer constant register B TCORB 8 HFFA3 TimerV 8 3
Timer counter V TCNTV 8 HFFA4  TimerV 8 3
Timer control register V1 TCRVA1 8 H'FFA5  TimerV 8 3
Serial mode register SMR 8 H'FFA8  SCI3 8 3
Bit rate register BRR 8 H'FFA9 SCI3 8 3
Serial control register 3 SCR3 8 HFFAA  SCI3 8 3
Transmit data register TDR 8 HFFAB SCI3 8 3
Serial status register SSR 8 HFFAC SCI3 8 3
Receive data register RDR 8 HFFAD SCI3 8 3
A/D data register A ADDRA 16 HFFBO A/D 8 3
converter
A/D data register B ADDRB 16 HFFB2 A/D 8 3
converter
A/D data register C ADDRC 16 HFFB4 A/D 8 3
converter
A/D data register D ADDRD 16 HFFB6  A/D 8 3
converter
A/D control/status register ADCSR 8 HFFB8 A/D 8 3
converter
A/D control register ADCR 8 HFFB9 A/D 8 3
converter
Timer control/status register WD TCSRWD 8 HFFCO WDT*® 8
Timer counter WD TCWD 8 HFFC1  wDT*® 8
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Section 17 List of Registers

Abbre- Module Data Bus Access
Register Name viation Bit No Address Name Width State
Timer mode register WD TMWD 8 HFFC2 wDT*® 8 2
Address break control register ABRKCR 8 H'FFC8 Address 8 2
break
Address break status register ABRKSR 8 H'FFC9 Address 8 2
break
Break address register H BARH 8 HFFCA Address 8 2
break
Break address register L BARL 8 HFFCB  Address 8 2
break
Break data register H BDRH 8 H'FFCC Address 8 2
break
Break data register L BDRL 8 H'FFCD Address 8 2
break
Port pull-up control register 1 PUCR1 8 HFFDO 1/Oport 8 2
Port pull-up control register 5 PUCR5 8 H'FFD1 I/Oport 8 2
Port data register 1 PDR1 8 HFFD4 1/Oport 8 2
Port data register 2 PDR2 8 HFFD5 I/Oport 8 2
Port data register 5 PDR5 8 HFFD8 1/Oport 8 2
Port data register 7 PDR7 8 HFFDA 1/Oport 8 2
Port data register 8 PDR8 8 H'FFDB /O port 8 2
Port data register B PDRB 8 HFFDD 1/Oport 8 2
Port mode register 1 PMR1 8 HFFEO 1/Oport 8 2
Port mode register 5 PMR5 8 H'FFE1 I/Oport 8 2
Port control register 1 PCR1 8 HFFE4 1/Oport 8 2
Port control register 2 PCR2 8 HFFE5 1/Oport 8 2
Port control register 5 PCR5 8 HFFE8 1/Oport 8 2
Port control register 7 PCR7 8 HFFEA 1/Oport 8 2
Port control register 8 PCR8 8 HFFEB 1/Oport 8 2
System control register 1 SYSCR1 8 HFFFO  Power- 8 2
down
System control register 2 SYSCR2 8 H'FFF1 Power- 8 2
down
Interrupt edge select register 1 IEGR1 8 HFFF2  Interrupts 8 2
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Section 18 Electrical Characteristics

Section 18 Electrical Characteristics

18.1 Absolute Maximum Ratings

Table18.1 Absolute Maximum Ratings

Item Symbol Value Unit Note
Power supply voltage Ve -0.31t0 +7.0 \Y, *
Analog power supply voltage AV . -0.3t0 +7.0 \
Input voltage Ports other than Port B V,, -03toV, +03 V

Port B —-0.3t0 AV +0.3 V
Operating temperature T —20to +75 °C
Storage temperature T -55to +125 °C

Note: * Permanent damage may result if maximum ratings are exceeded. Normal operation
should be under the conditions specified in Electrical Characteristics. Exceeding these

values can result in incorrect operation and reduced reliability.

18.2  Electrical Characteristics (F-ZTAT™ Version)

18.21  Power Supply Voltage and Operating Ranges

(1) Power Supply Voltage and Oscillation Frequency Range

gosc (MHz)

20.0 --

10.0 --{--

2.0 --{--4

3.0 4.0 5.5

i AVCC =33Vto55V
¢ Active mode
¢ Sleep mode

Vee (V)

Rev. 4.00 Sep. 23,2005 Page 251 of 354

RENESAS

REJ09B0025-0400




Section 18 Electrical Characteristics

tScyc
Vi or Vo2

SCK3, SCK3_2, Vi or Vo *2 Z
SCK3_3*1

trxp

|-
TXD, TXD_2, Vor®
TXD_3*1 Ve *2
(transmit data) oL

trxs
-

B X A DX A

Notes: 1. The SCK3_3, RXD_3, and TXD_3 pins are not available in the H8/36014.
2. Output timing reference levels
Output high: Vou=20V
Output low: V=08V
Load conditions are shown in figure 18.6.

=i

Figure18.5 SCI3 Input/Output Timingin Clocked Synchronous Mode

18,5 Output Load Condition

2.4 kQ

LSl output pin

30 pF 12kQ

Figure 18.6 Output Load Circuit
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Appendix

Al

Appendix A Instruction Set

Instruction List

Operand Notation

Symbol Description

Rd General (destination*) register

Rs General (source*) register

Rn General register*

ERd General destination register (address register or 32-bit register)

ERs General source register (address register or 32-bit register)

ERn General register (32-bit register)

(EAd) Destination operand

(EASs) Source operand

PC Program counter

SP Stack pointer

CCR Condition-code register

N N (negative) flag in CCR

Z Z (zero) flag in CCR

\ V (overflow) flag in CCR

C C (carry) flag in CCR

disp Displacement

- Transfer from the operand on the left to the operand on the right, or transition from
the state on the left to the state on the right

+ Addition of the operands on both sides

- Subtraction of the operand on the right from the operand on the left

X Multiplication of the operands on both sides

+ Division of the operand on the left by the operand on the right

A Logical AND of the operands on both sides

v Logical OR of the operands on both sides

Logical exclusive OR of the operands on both sides

NOT (logical complement)
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Appendix

SBY
SCI3
SCKIE
SCKOE ) D_"'
Internal data bus
/N
IPDR I —_cE)_l
| It
-
f‘}
~
\/
SCKO
SCKI a
................... Legend

PDR: Port data register
PCR: Port control register

FigureB.8 Port 2 Block Diagram (P20)
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Appendix

Internal data bus

AN
. SBY
.qimerV
0S3
0s2 33_
051 — >
0S0
FoR 1 )
|PDR |
f‘}
~
V
TMOV
Legend

PDR: Port data register
PCR: Port control register

FigureB.14 Port 7 Block Diagram (P76)
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Appendix

Internal data bus

A SBY
D
|| PDR || O
Fer |
s
~
TimerV %
TMCIVE —
---------------------- Legend

PDR: Port data register
PCR: Port control register

FigureB.15 Port 7 Block Diagram (P75)
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Appendix

Internal data bus

A SBY
—{ >
I| PDR I| I|> _c|:>_|
e
t
~
V
Legend

PDR: Port data register
PCR: Port control register

FigureB.17 Port 7 Block Diagram (P73)
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