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Section 2 CPU

Table2.8 Branching Instructions
Instruction  Size Function
Bcc — Branches to a specified address if a specified condition is true. The
branching conditions are listed below.
Mnemonic Description Condition
BRA (BT) Always (true) Always
BRN (BF) Never (false) Never
BHI High chz=0
BLS Low or same chz=1
Bcc (BHS) Carry clear (highorsame) C=0
BCS (BLO) Carry set (low) c=1
BNE Not equal Z=0
BEQ Equal Z=1
BvVC Overflow clear V=0
BVS Overflow set V=1
BPL Plus N=0
BMI Minus N=1
BGE Greater or equal NOV=0
BLT Less than NOV=1
BGT Greater than ZONOV)=0
BLE Less or equal ZONOV)=1
JMP — Branches unconditionally to a specified address
BSR — Branches to a subroutine at a specified address
JSR — Branches to a subroutine at a specified address
RTS — Returns from a subroutine
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Section 2 CPU

BCLR, BNOT, and BTST instructions) or immediate (3-bit) addressing mode to specify abit
number in the operand.

Table2.11 Addressing Modes

No. Addressing Mode Symbol
1 Register direct Rn
2 Register indirect @ERnN
3 Register indirect with displacement @(d:16, ERn)/@d:24, ERn)
4 Register indirect with post-increment @Ern+
Register indirect with pre-decrement @-ERn
5 Absolute address @aa:8/@aa:16/@aa:24
6 Immediate H#XX:8HXX:16/#xX:32
7 Program-counter relative @(d:8, PC)/@(d:16, PC)
8 Memory indirect @@aa:8

1. Register Direct—Rn

Theregister field of the instruction code specifies an 8-, 16-, or 32-hit register containing the
operand. ROH to R7H and ROL to R7L can be specified as 8-hit registers. RO to R7 and EO to E7
can be specified as 16-hit registers. ERO to ER7 can be specified as 32-bit registers.

2. Register Indirect—@ERN

Theregister field of the instruction code specifies an address register (ERn), the lower 24 bits of
which contain the address of the operand.

3. Register Indirect with Displacement—@(d: 16, ERn) or @(d:24, ERn)

A 16-bit or 24-bit displacement contained in the instruction code is added to the contents of an
address register (ERn) specified by the register field of the instruction, and the lower 24 bits of the
sum specify the address of a memory operand. A 16-bit displacement is sign-extended when
added.
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Section 4 Exception Handling

Section 4 Exception Handling

41 Overview

41.1 Exception Handling Typesand Priority

Astable 4.1 indicates, exception handling may be caused by areset, trap instruction, or interrupt.
Exception handling is prioritized as shown in table 4.1. If two or more exceptions occur
simultaneously, they are accepted and processed in priority order. Trap instruction exceptions are
accepted at all timesin the program execution state.

Table4.1 Exception Typesand Priority

Priority Exception Type Start of Exception Handling
High Reset Starts immediately after a low-to-high transition at the
RES pin
Interrupt Interrupt requests are handled when execution of the
current instruction or handling of the current exception
is completed
Low Trap instruction (TRAPA) Started by execution of a trap instruction (TRAPA)

4.1.2 Exception Handling Operation
Exceptions originate from various sources. Trap instructions and interrupts are handled as follows.

1. The program counter (PC) and condition code register (CCR) are pushed onto the stack.
2. The CCR interrupt mask bit isset to 1.

3. A vector address corresponding to the exception source is generated, and program execution
starts from the address indicated in the vector address.

For areset exception, steps 2 and 3 above are carried out.
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Section 5 Interrupt Controller

Bit 3—User Bit Enable (UE): Selects whether to use the Ul bit in CCR as a user bit or an
interrupt mask bit.

Bit 3

UE Description

0 Ul bit in CCR is used as interrupt mask bit

1 Ul bit in CCR is used as user bit (Initial value)

Bit 2—NM | Edge Select (NMIEG): Selectsthe NMI input edge.

Bit 2

NMIEG Description

0 Interrupt is requested at falling edge of NMI input (Initial value)
1 Interrupt is requested at rising edge of NMI input
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Section 6 Bus Controller

6.3.3 Wait Modes
Four wait modes can be selected for each area as shown in table 6.4.

Table6.4 Wait Mode Selection

ASTCR WCER WCR
ASTn Bit WCEn Bit WMS1 Bit WMSO0 Bit WSC Control Wait Mode
0 — — — Disabled No wait states
1 0 — — Disabled Pin wait mode 0
0 0 Enabled Programmable wait mode
1 Enabled No wait states
1 0 Enabled Pin wait mode 1
1 Enabled Pin auto-wait mode

Note: n=0to7

The ASTn and WCERn bits can be set independently for each area. Bits WM S1 and WM S0 apply
to all areas. All areas for which WSC control is enabled operate in the same wait mode.
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Section 8 16-Bit Integrated Timer Unit (ITU)

Figure 8.36 shows examples of waveforms with 0% and 100% duty cycles (in one phase) in
complementary PWM maode. In this example the outputs change at compare match with GRB3, so
waveforms with duty cycles of 0% or 100% can be output by setting GRB3 to a value larger than
GRAZ3. The duty cycle can be changed easily during operation by use of the buffer registers. For
further information see section 8.4.8, Buffering.

TCNT3 and
TCNT4 values

A A Y Y .

GRB3 [—ff----\

ol A,
TIOCA; |_| |_| |_| |_|_
TIOCB3 |_| 0% duty cycle |_| I_,

a. 0% duty cycle

TCNT3 and
TCNT4 values

GRABZ [ e

GRB3 |- 7

H'0000 Time

TIOCA, J |_-’ 1 i
TIOCB, _| |_| : 3 |_| I_I

100% duty cycle

b. 100% duty cycle

Figure8.36 Operation in Complementary PWM M ode (Example 2)
(when OLS3=0LA=1)
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Section 9 Programmable Timing Pattern Controller
9.1.3 TPC Pins
Table 9.1 summarizes the TPC output pins.
Table9.1 TPC Pins
Name Symbol 1/0 Function
TPC output O TP, Output Group 0 pulse output
TPC output 1 TP, Output
TPC output 2 TP, Output
TPC output 3 TP, Output
TPC output 4 TP, Output Group 1 pulse output
TPC output 5 TP, Output
TPC output 6 TP, Output
TPC output 7 TP, Output
TPC output 8 TP, Output Group 2 pulse output
TPC output 9 TP, Output
TPC output 10 TP, Output
TPC output 11 TP, Output
TPC output 12 TP, Output Group 3 pulse output
TPC output 13 TP, Output
(TPC output 14)* (TP, )* (Output)*
TPC output 15 TP, Output

Note: * Since this LS| does not have this pin, this signal cannot be output to the outside.

RENESAS
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Section 11 Serial Communication Interface

Figure 11.8 shows an example of SCI receive operation in asynchronous mode.

Start Parity Stop Start Parity Stop
1 bit Data bit  bit  bit Data bit  bit 1
0|D0|D1|:|D7|0/1|1 |0|DO|D1|:|D7|0/1|1 Idle (mark)
)T R

state

RDRF |——\
I L
)T R
FER )L T T

b)Y
s ‘ s

—

RXI RXI interrupt handler T
request reads data in RDR and
clears RDRF flag to 0

Framing error,
ERI request

1 frame

Figure11.8 Example of SCI Receive Operation (8-Bit Data with Parity and One Stop Bit)

11.3.3  Multiprocessor Communication

The multiprocessor communication function enables several processors to share asingle serial
communication line. The processors communicate in asynchronous mode using a format with an
additional multiprocessor bit (multiprocessor format).

In multiprocessor communication, each receiving processor is addressed by an ID. A serial
communication cycle consists of an ID-sending cycle that identifies the receiving processor, and a
data-sending cycle. The multiprocessor bit distinguishes | D-sending cycles from data-sending
cycles.

The transmitting processor starts by sending the 1D of the receiving processor with which it wants
to communicate as data with the multiprocessor bit set to 1. Next the transmitting processor sends
transmit data with the multiprocessor bit cleared to O.

Receiving processors skip incoming data until they receive data with the multiprocessor bit set to
1. When they receive data with the multiprocessor bit set to 1, receiving processors compare the
data with their IDs. The receiving processor with amatching ID continues to receive further
incoming data. Processors with IDs not matching the received data skip further incoming data
until they again receive data with the multiprocessor bit set to 1. Multiple processors can send and
receive datain thisway.

Figure 11.9 shows an example of communication among different processors using a
multiprocessor format.
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Section 11 Serial Communication Interface

Receiving Multiprocessor Serial Data: Figure 11.12 shows a sample flowchart for receiving
multiprocessor serial data and indicates the procedure to follow.

| Initialize | 1

Start receiving

Set MPIE bitto 1 in SCR 2
\
Read ORER and FER flags in SSR

FEROORER =17

No
| Read RDRF flag in SSR | 3

Read receive data from RDR

Read ORER and FER flags in SSR

FEROORER =17

No
| Read RDRF flag in SSR

Yes
|

No — .
Finished receiving?

Yes
| Clear RE bit to 0 in SCR |

End

1. SCl initialization: the receive data function

of the RxD pin is selected automatically.

. ID receive cycle: set the MPIE bitto 1 in SCR.
. SCI status check and ID check: read SSR,

check that the RDRF flag is set to 1, then read
data from RDR and compare with the
processor's own ID. If the ID does not match,
set the MPIE bit to 1 again and clear the
RDREF flag to 0. If the ID matches, clear the
RDRF flag to O.

. SCI status check and data receiving: read

SSR, check that the RDRF flag is set to 1,
then read data from RDR.

. Receive error handling and break detection:

if a receive error occurs, read the

ORER and FER flags in SSR to identify the error.
After executing the necessary error handling,
clear the ORER and FER flags both to 0.
Receiving cannot resume while either the ORER
or FER flag remains set to 1. When a framing
error occurs, the RxD pin can be read to detect
the break state.

( Error handling )

(continued on next page)

Figure11.12 Sample Flowchart for Receiving Multiprocessor Serial Data (1)
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Section 12 Smart Card Interface

1212

Block Diagram

Figure 12.1 shows a block diagram of the Smart Card interface.

()
(5]
I}
Module data bus 5 Internal
2 data bus
>
M
| rRoR | | TR ] SCMR | BRR L
il U SSR -9
RDy» | RSR | || TSR SCR Baudrate [=— @4
i SMR generator « @16
Transmission/
TxD reception control -— @64
o Parity generation| 4 { Clock
Parity check
SCK,=
= TXI
= RXI
Legend: = ERI
SCMR: Smart Card mode register
RSR: Receive shift register
RDR: Receive data register
TSR: Transmit shift register
TDR: Transmit data register
SMR: Serial mode register
SCR: Serial control register
SSR: Serial status register
BRR: Bit rate register
Figure12.1 Block Diagram of Smart Card Interface
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Section 15 ROM

3. Seesection 4.2.2, Reset Sequence and 15.9, Notes on Flash Memory
Programming/Erasing. With the mask ROM version of the H8/3039, H8/3038,
H8/3037, and H8/3036, the minimum reset period during operation is 10 system
clocks. However, the flash memory versions of the H8/3039 requires a minimum of 20
system clocks.

15.4.2 User Program Mode

When set to the user program mode, this LS| can erase and program its flash memory by executing
auser program. Therefore, on-chip flash memory on-board programming can be performed by
providing a means of controlling FWE and supplying the write data on the board and providing a
write program in a part of the program area.

To select this mode, set the LS to on-chip ROM enable modes 5 and 7 and apply a high level to
the FWE pin. In this mode, the peripheral functions, other than flash memory, are performed the
same asin modes5 and 7.

Since the flash memory cannot be read while it is being programmed/erased, place a programming
program on external memory, or transfer the programming program to RAM area, and execute it
in the RAM. In mode 6, do not program/erase the flash memory. When setting mode 6, always
input low level to the FWE pin.

Figure 15.9 shows the procedure for executing when transferred to on-chip RAM. During reset
start, starting from the user program mode is possible.
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Section 16 Clock Pulse Generator

External Clock

The external clock frequency should be equal to the system clock frequency (¢). Table 16.3 and

figure 16.6 indicate the clock timing.

Table16.3 Clock Timing

cC = cC =
27Vto55V 5.0V £10%
Item Symbol Min Max Min Max Unit  Test Conditions
External clock rise  t_ — 10 — 5 ns Figure 16.6
time
External clock fall ~ t_, — 10 — 5 ns
time
External clock — 30 70 30 70 % @=25MHz  Figure
input duty (a/t,,) 40 60 40 60 %  @<5MHz 166
@clock width duty — 40 60 40 60 %
(bit,)
tcyc
EXTAL / Vce x0.5
> =X = text
teye
- -
/ VCC x 0.5

-/

Figure16.6 External Clock Input Timing
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Section 17 Power-Down State

Bit 7—Softwar e Standby (SSBY): Enables transition to software standby mode. When software
standby mode is exited by an external interrupt, this bit remains set to 1 after the return to normal
operation. To clear this bit, write 0.

Bit 7

SSBY Description

0 SLEEP instruction causes transition to sleep mode (Initial value)
1 SLEEP instruction causes transition to software standby mode

Bits 6 to 4—Standby Timer Select (STS2 to STS0): These bits select the length of time the CPU
and on-chip supporting modules wait for the clock to settle when software standby mode is exited
by an external interrupt. If the clock is generated by a crystal resonator, set these bits according to
the clock frequency so that the waiting time (for the clock to stabilize) will be at least 7 ms. See
table 17.3. If an external clock is used, any setting is permitted.

Bit 6 Bit 5 Bit 4
STS2 STS1 STSO Description
0 0 0 Waiting time = 8192 states (Initial value)

Waiting time = 16384 states

Waiting time = 32768 states

Waiting time = 131072 states

1
0
1 Waiting time = 65536 states
0
1

Waiting time = 1024 states

— lllegal setting
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Section 17 Power-Down State

17.22 Module Standby Control Register (MSTCR)

MSTCR is an 8-hit readable/writable register that controls output of the system clock (¢). It also
controls the modul e standby function, which places individual on-chip supporting modulesin the
standby state. Module standby can be designated for the ITU, SCI0, SCI1, and A/D converter
modules.

Bit 7 6 5 4 3 2 1 0
‘ PSTOP ‘ — ‘ MSTOPS‘ MSTOP4 ‘ MSTOP3 ‘ — ‘ — ‘ MSTOPO ‘
Initial value 0 1 0 0 0 0 0 0
Read/Write R/W — R/W R/W R/W — — R/W
Reser‘ved bit Reser‘ved bit
@clock stop

Enables or disables
output of the system clock

Module standby 5 to 3, and O
These bits select modules
to be placed in standby

MSTCRisinitialized to H'40 by areset and in hardware standby mode. It isnot initialized in
software standby mode.

Bit 7—@ Clock Stop (PSTOP): Enables or disables output of the system clock (¢).

Bit 7

PSTOP Description

0 System clock output is enabled (Initial value)
1 System clock output is disabled

Bit 6—Reserved: This bit cannot be modified and is always read as 1.

Bit 5—Module Standby 5 (M STOPS5): Selects whether to place the ITU in standby.

Bit 5

MSTOP5  Description

0 ITU operates normally (Initial value)
1 ITU is in standby state
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Appendix A Instruction Set

Instruction

Mnemonic

Instruction
Fetch

Branch

J

Addr. Read Operation Access

Stack Byte Data Word Data Internal
Access Operation

K L M

Bcc

BRA d:16 (BT d:16)
BRN d:16 (BF d:16)
BHI d:16

BLS d:16

BCC d:16 (BHS d:16)
BCS d:16 (BLO d:16)
BNE d:16

BEQ d:16

BVC d:16

BVS d:16

BPL d:16

BMI d:16

BGE d:16

BLT d:16

BGT d:16

BLE d:16

N N N NN N DN DN DNDDNDNDNDNDNDDNDDNDDNDDNNZ

BCLR

BCLR #xx:3, Rd
BCLR #xx:3, @ERd
BCLR #xx:3, @aa:8
BCLR Rn, Rd
BCLR Rn, @ERd
BCLR Rn, @aa:8

BIAND

BIAND #xx:3, Rd
BIAND #xx:3, @ERd
BIAND #xx:3, @aa:8

BILD

BILD #xx:3, Rd
BILD #xx:3, @ERd
BILD #xx:3, @aa:8

BIOR

BIOR #xx:8, Rd
BIOR #xx:8, @ERd
BIOR #xx:8, @aa:8

BIST

BIST #xx:3, Rd
BIST #xx:3, @ERd
BIST #xx:3, @aa:8

BIXOR

BIXOR #xx:3, Rd
BIXOR #xx:3, @ERd
BIXOR #xx:3, @aa:8

N N RPN N PN DN PN DN RPN DN RPN DN P NN RPN DNDNDDNDDNDDNDDNDDNDDNDNDNDNDNDDNDNDNDDNDDNDNDN

RENESAS
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Appendix B Internal I/O Register Field

P8DDR—Port 8 Data Direction Register H'CD Port 8
Bit 7 6 5 4 3 2 1 0
‘ — ‘ — ‘ — — ‘ — ‘ — ‘ P81DDR‘P80DDR‘
Initial value 1 1 1 0 0 0 0 0
Read/Write — — — w W W w w

Port 8 input/output select
0 | Generic input
1 | Generic output

P7DR—Port 7 Data Register H'CE Port 7
Bit 7 6 5 4 3 2 1 0
‘ P7; ‘ P7¢ ‘ P75 ‘ P74 ‘ P73 ‘ P75 ‘ P7, ‘ P70 ‘
Initial value —* —* — — — —* —* —*
Read/Write R R R R R R R R

Data for port 7 pins

Note: * Determined by pins P7; to P7,.

P8DR—Port 8 Data Register H'CF Port 8
Bit 7 6 5 4 3 2 1 0
(= [ =T - T -T-T= Teu[em]
Initial value 1 1 1 0 0 0 0 0
Read/Write — — — R/W R/W R/W R/W R/W

Data for port 8 pins
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Appendix C

1/0 Block Diagrams

P8,

Re‘set
R

Q D
P8,DDR
C
WFlSD
Re‘set

— Modes R
-1 6and 7 0 D
~ P8,DR
—— Modes c
1,3,and5 T

WP8

’\[CL RP8
™S
I/

Internal data bus

Interrupt
controller

= |RQq input

Legend:

WP8D: Write to PBDDR
WP8:  Write to port 8
RP8: Read port 8

Figure C.7 (b) Port 8 Block Diagram (Pin P8)
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Appendix C 1/0O Block Diagrams

C.9 Port A Block Diagram

2]
Re‘set 3
o]
R g
Q D T
PA,DDR aE)
c =
\ TPC
WPAD [
Reset ! TPC output
R : enable
P \/II ?pa0Rr" E
" , Next data
C !
WPA ;
E Output trigger
ITU
> r\@* RPA |
T L i Counter
™ input
' clock

Legend:

WPAD: Write to PADDR
WPA: Write to port A
RPA: Read port A

Note: n=0orl

FigureC.9 (a) Port A Block Diagram (PinsPA,, PA))
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Appendix F  Product Lineup

Appendix F Product Lineup

TableF.1 HB8/3039 Group Product Lineup
Package
Product Type Part Number Mark Code (Package Code)
H8/3039  Flashmemory 5V HD64F3039F HD64F3039F 80-pin QFP (FP-80A)
version Version  {ingaF3039TE HD64F3039TE 80-pin TQFP (TFP-80C)
3V HD64F3039VF  HD64F3039VF 80-pin QFP (FP-80A)
Version  |ingAF3039VTE  HD64F3039VTE 80-pin TQFP (TFP-80C)
Mask ROM 5V HD6433039F HD6433039(***)F 80-pin QFP (FP-80A)
version Version  11n5433039TE HD6433039(***)TE  80-pin TQFP (TFP-80C)
3V HD6433039VF HD6433039(***)VF  80-pin QFP (FP-80A)
Version  |ing433039VTE  HD6433039(***)VTE 80-pin TQFP (TFP-80C)
H8/3038  Mask ROM 5V HD6433038F HD6433038(***)F 80-pin QFP (FP-80A)
version Version  11n5433038TE HD6433038(***)TE  80-pin TQFP (TFP-80C)
3V HD6433038VF HD6433038(***)VF  80-pin QFP (FP-80A)
Version  11ng433038VTE  HD6433038(***)VTE 80-pin TQFP (TFP-80C)
H8/3037  Mask ROM 5V HD6433037F HD6433037(***)F 80-pin QFP (FP-80A)
version Version  11n5433037TE HD6433037(***)TE  80-pin TQFP (TFP-80C)
3V HD6433037VF HD6433037(***)VF  80-pin QFP (FP-80A)
Version  11ng433037VTE  HD6433037(***)VTE 80-pin TQFP (TFP-80C)
H8/3036  Mask ROM 5V HD6433036F HD6433036(***)F 80-pin QFP (FP-80A)
version Version  11n5433036TE HD6433036(***)TE  80-pin TQFP (TFP-80C)
3V HD6433036VF HD6433036(***)VF  80-pin QFP (FP-80A)
Version  1ing433036VTE  HD6433036(***)VTE 80-pin TQFP (TFP-80C)
Note: (***)in mask ROM versions is the ROM code.
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