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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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Section 1 Overview

e  On-chip memory

Model

On-Chip Power-
On Reset and
Low-Voltage

Standard Detecting Circuit
Product Classification Version Version ROM RAM
Flash memory version H8/36057F HD64F36057 HD64F36057G 56 kbytes 3 kbytes
(F-ZTAT™ version) H8/36054F HD64F36054 HD64F36054G 32 kbytes 2 kbytes
H8/36037F HD64F36037 HD64F36037G 56 kbytes 3 kbytes
H8/36034F HD64F36034 HD64F36034G 32 kbytes 2 kbytes
Masked ROM version  H8/36057 HD64336057 HD64336057G 56 kbytes 2 kbytes
H8/36054 HD64336054  HD64336054G 32 kbytes 2 kbytes
H8/36037 HD64336037 HD64336037G 56 kbytes 2 kbytes
H8/36036 HD64336036  HD64336036G 48 kbytes 2 kbytes
H8/36035 HD64336035  HD64336035G 40 kbytes 2 kbytes
H8/36034 HD64336034  HD64336034G 32 kbytes 2 kbytes
H8/36033 HD64336033  HD64336033G 24 kbytes 1 kbyte
H8/36032 HD64336032 HD64336032G 16 kbytes 1 kbyte

e Genera /O ports

— 1/O pins: 45 1/0 pins, including 8 large current ports (I, =20 mA, @V, = 1.5V)
— Input-only pins: 8 input pins (also used for analog input)
e Supports various power-down modes

Note: F-ZTAT™ isatrademark of Renesas Technology Corp.

e Compact package

Package Code Body Size Pin Pitch
LQFP-64 FP-64K 10.0 X 10.0 mm 0.5 mm
QFP-64 FP-64A 14.0 X 14.0 mm 0.8 mm
Rev. 4.00 Mar. 15,2006 Page 2 of 556
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Section2 CPU

24 Instruction Set

241 Table of Instructions Classified by Function

The H8/300H CPU has 62 instructions. Tables 2.2 to 2.9 summarize the instructions in each
functional category. The notation used in tables 2.2 to 2.9 is defined below.

Table2.1 Operation Notation
Symbol Description
Rd General register (destination)*
Rs General register (source)*
Rn General register*
ERn General register (32-bit register or address register)
(EAd) Destination operand
(EAs) Source operand
CCR Condition-code register
N N (negative) flag in CCR
VA Z (zero) flag in CCR
\Y V (overflow) flag in CCR
C C (carry) flag in CCR
PC Program counter
SP Stack pointer
#MM Immediate data
disp Displacement
+ Addition
- Subtraction
X Multiplication
= Division
A Logical AND
v Logical OR
@ Logical XOR
- Move
- NOT (logical complement)
:3/:8/:16/:24 3-, 8-, 16-, or 24-bit length

RENESAS
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Section2 CPU
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Section 4 Address Break

Initial
Bit Bit Name Value R/W Description
1 DCMP1 0 R/W Data Compare Condition Select 1 and 0
0 DCMPO 0 R/W These bits set the comparison condition between the data

set in BDR and the internal data bus.
00: No data comparison

01: Compares lower 8-bit data between BDRL and data
bus

10: Compares upper 8-bit data between BDRH and data
bus

11: Compares 16-bit data between BDR and data bus

[Legend]
X: Don't care.

When an address break is set in the data read cycle or data write cycle, the data bus used will
depend on the combination of the byte/word access and address. Table 4.1 shows the access and
data bus used. When an I/O register space with an 8-bit data bus width is accessed in word size, a
byte accessis generated twice. For details on data widths of each register, see section 21.1,
Register Addresses (Address Order).

Table4.1 Accessand Data Bus Used

Word Access Byte Access
Even Address Odd Address Even Address Odd Address

ROM space Upper 8 bits Lower 8 bits Upper 8 bits Upper 8 bits

RAM space Upper 8 bits Lower 8 bits Upper 8 bits Upper 8 bits

I/O register with 8-bit data bus Upper 8 bits Upper 8 bits Upper 8 bits Upper 8 bits
width

I/O register with 16-bit data Upper 8 bits Lower 8 bits — —
bus width

Rev. 4.00 Mar. 15,2006 Page 69 of 556
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Section 10 Timer B1

104  Operation

104.1 Interval Timer Operation

When bit TMB17 in TMBL1 iscleared to O, timer B1 functions as an 8-bit interval timer. Upon
reset, TCB1 iscleared to H'00 and bit TMB17 is cleared to O, so up-counting and interval timing
resume immediately. The operating clock of the timer B1 is selected from seven internal clock
signals output by prescaler S, or an external clock input at pin TMB1. The selection is made by
bits TMB12 to TMB10in TMBL1.

After the count value in TMB1 reaches H'FF, the next clock signal input causes timer B1 to
overflow, setting flag IRRTB1in IRR2to 1. If IENTB1inIENR2is1, aninterrupt is requested to
the CPU.

At overflow, TCB1 returnsto H'00 and starts counting up again. During interval timer operation
(TMB17 = 0), when avalueis set in TLB1, the samevalueis set in TCB1.

10.4.2  Auto-Reload Timer Operation

Setting bit TMB17 in TMB1 to 1 causestimer B1 to function as an 8-bit auto-reload timer. When
areload valueis set in TLB1, the same value isloaded into TCB1, becoming the value from which
TCB1 starts its count. After the count value in TCB1 reaches H'FF, the next clock signal input
causestimer B1to overflow. The TLB1 valueis then loaded into TCB1, and the count continues
from that value. The overflow period can be set within arange from 1 to 256 input clocks,
depending on the TLB1 value.

The clock sources and interrupts in auto-rel oad mode are the same as in interval mode. In auto-
reload mode (TMB17 = 1), when anew valueissetin TLB1, the TLB1 vaueis also loaded into
TCBL1.

10.4.3 Event Counter Operation

Timer B1 can operate as an event counter in which TMIB1 is set to an event input pin. External
event counting is selected by setting bits TMB12 to TMB10in TMB1 to 1. TCB1 counts up at
rising or falling edge of an external event signal input at pin TMB1.

When timer B1 is used to count external event input, bit IRQ1 in PMR1 should be set to 1 and
IEN1 in IENR1 should be cleared to O to disable IRQ1 interrupt requests.

Rev. 4.00 Mar. 15,2006 Page 147 of 556
RENESAS REJ09B0026-0400



Section 12 Timer Z

e Eleveninterrupt sources

— Four compare match/input capture interrupts and an overflow interrupt are available for
each channel. An underflow interrupt can be set for channel 1.

Table12.1 Timer Z Functions

Iltem

Channel 0

Channel 1

Count clock

Internal clocks: ¢, /2, ¢/4, ¢/8
External clock: FTIOAO (TCLK)

General registers
(output compare/input
capture registers)

GRA_0, GRB_0, GRC_0, GRD_0

GRA_1, GRB_1, GRC_1, GRD_1

Buffer register

GRC_0, GRD_0

GRC_1, GRD_1

I/O pins

FTIOAO, FTIOBO, FTIOCO,
FTIODO

FTIOA1, FTIOB1, FTIOC1,
FTIOD1

Counter clearing function

Compare match/input capture of
GRA_0, GRB_0, GRC_0, or
GRD_0

Compare match/input capture of
GRA_1, GRB_1, GRC_1, or
GRD_1

Compare O output  Yes Yes
match output 1 output Yes Yes
output Yes Yes
Input capture function Yes Yes
Synchronous operation Yes Yes
PWM mode Yes Yes
Reset synchronous PWM  Yes Yes
mode
Complementary PWM Yes Yes
mode
Buffer function Yes Yes

Interrupt sources

Compare match/input capture AO
to DO
Overflow

Compare match/input capture A1
to D1

Overflow

Underflow

Rev. 4.00 Mar. 15,2006 Page 164 of 556
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Section 12 Timer Z

12.3.9 Timer Control Register (TCR)

The TCRregisters select aTCNT counter clock, an edge when an external clock is selected, and
counter clearing sources. Timer Z has atotal of two TCR registers, one for each channel.

Bit Bit Name

Initial
Value

R/W

Description

CCLR2
CCLR1
CCLRO

0
0
0

R/W
R/W
R/W

Counter Clear2to 0

000:
001:

010:

011:

000:
001:

010:

011:

Disables TCNT clearing

Clears TCNT by GRA compare match/input
capture*'

Clears TCNT by GRB compare match/input
capture*'

Synchronization clear; Clears TCNT in synchronous
with counter clearing of the other channel’s timer*?

Disables TCNT clearing

Clears TCNT by GRC compare match/input
capture*'
Clears TCNT by GRD compare match/input
capture*’

Synchronization clear; Clears TCNT in synchronous
with counter clearing of the other channel’s timer**

CKEGH1
3 CKEGO

R/W
R/W

Clock Edge 1 and 0
00: Count at rising edge

01: Count at falling edge
1X: Count at both edges

2 TPSC2
TPSCH
0 TPSCO

R/W
R/W
R/W

Time Prescaler 2to 0

000:
001:

Internal clock: count by ¢
Internal clock: count by ¢/2

010: Internal clock: count by ¢/4

011:

Internal clock: count by ¢/8

1XX: External clock: count by FTIOAO (TCLK) pin input

Notes: 1. When GR functions as an output compare register, TCNT is cleared by compare match.
When GR functions as input capture, TCNT is cleared by input capture.

2. Synchronous operation is set by TMDR.
3. X: Don’t care

Rev. 4.00 Mar. 15,2006 Page 179 of 556
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Section 14 Serial Communication Interface 3 (SCI3)

( Start transmission ) [1] Read SSR and check that the
IA TDRE flag is set to 1, then write
- transmit data to TDR. When data is
m | Read TDRE flag in SSR | written to TDR, the TDRE flag is
automaticaly cleared to 0.

No [2] To continue serial transmission,
read 1 from the TDRE flag to
confirm that writing is possible,

Yes then write data to TDR. When data
is written to TDR, the TDRE flag is
Write transmit data to TDR automaticaly cleared to 0.
[3] To output a break in serial
transmission, after setting PCR to 1
v and PDR to 0, clear TxD in PMR1
es e
2] All data transmitted? to 0, then clear the TE bit in SCR3
to 0.
No
Read TEND flag in SSR
[3] Break output?

Clear PDR to 0 and
set PCRto 1

[

|
Clear TE bit in SCR3 to 0

<End>

Figure14.6 Sample Serial Transmission Data Flowchart (Asynchronous M ode)

Rev. 4.00 Mar. 15,2006 Page 273 of 556
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Section 14 Serial Communication Interface 3 (SCI3)

Transmitting
station
Serial transmission line

Receiving Receiving Receiving Receiving

station A station B station C station D

(ID = 01) (ID =02) (ID=03) (ID = 04)
Serial - -
data Ji \ [ Hot [ \ [ wan \ \ [

. (MPB=1)! (MPB = 0)
ID transmission cycle = Data transmission cycle =
receiving station Data transmission to
specification receiving station specified by ID

[Legend]
MPB: Multiprocessor bit

Figure14.15 Example of Inter-Processor Communication Using M ultiprocessor For mat
(Transmission of Data H'AA to Receiving Station A)

14.6.1 Multiprocessor Serial Data Transmission

Figure 14.14 shows a sample flowchart for multiprocessor serial data transmission. For an 1D
transmission cycle, set the MPBT hit in SSR to 1 before transmission. For a data transmission
cycle, clear the MPBT bit in SSR to 0 before transmission. All other SCI3 operations are the same
as those in asynchronous mode.

Rev. 4.00 Mar. 15,2006 Page 286 of 556
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Section 15 Controller Area Network for Tiny (TinyCAN)

155 Operation

155.1 TinyCAN Initial Settings

Figure 15.4 shows a flowchart for reset clearing of the TinyCAN. After areset is cleared, all

registers are initialized.

Configuration mode

| Reset *1

A

| Clear RSTRQ in MCR to 0 |

A

| Clear RHI in TCIRRO to 0 |

Normal operation

TCIMR to 0

Clear necessary bit in

11 recessive
bits received

Y

continuously?

Set Mailboxes
(ID, DLC,

[n=0to 3])

RTR, IDE, MBCR, DART,
LAFM, MDnO to MDn7

Reception*4 | | Transmission*5

TCMR*2

Set PMR97 and PMR96 in

Y

Set BCRO and BCR1*2

| I

Notes: 1.The TinyCAN is reset at any time when the RSTRQ bit in MCR is set to 1.
2.The PMR97 and PMR96 bits in TCMR should be set after Mailboxes and LAFM have been
initialized. Then BCR1 and BVRO should be set.
The TinyCAN starts communication with the CAN bus after BCR1 and BVRO have been set.
3.The RESET bit in GSR is a status flag that indicates CAN bus communication is possible
after reset procedure. This bit is cleared to 0 when 23 clock cycles are elapsed after BCRO and

BCR1 have been set.

4.The TinyCAN receives messages when MBCR and TXPR are not set.

5.When MBCR and TXPR are set, the TinyCAN starts message transmission

and carries out CAN bus arbitration. If an arbitration loss occurs, receive

operation starts.

23 clocks

Figure15.4 Reset Clearing Flowchart
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Section 17 Subsystem Timer (Subtimer)

SBTDCNT
count value A
HFF |r— - — — — — — — — — — — — — — — — — — — — o p—
H19 | — — — — 4 - = = 9
| |
| |
| |
| | | |
[ [ ' '
[ [ ' by
[ [ ' b
H'00 - -
A B c | , b E F G Time
| |
Interrupt request signal —| —|

: Write H'19 in SBTDCNT

: Set START to 1 to start counting

: Underflow occurs and request an interrupt

: Underflow occurs again and request an interrupt
: Clear START to 0 to stop counting

: Set START to 1 to restart counting

: Reset generated

OTMMmMOO >

Figure17.4 Example of Subtimer Operation

Rev. 4.00 Mar. 15,2006 Page 388 of 556
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Section 22 Electrical Characteristics

Range of Power Supply Voltage and Oscillation Frequency when Subtimer is Used:

¢ (MHz)
20.0

osuB (kHz)
106.25*

4.0

4.0 55 Vee(V) 4.0 55 Vee(V)
AVcc=4.0t05.5V AVcc=4.0t05.5V
e Active mode * Subactive mode
* Sleep mode ¢ Subsleep mode
Note: * Reference value
Rev. 4.00 Mar. 15,2006 Page 463 of 556
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Section 22 Electrical Characteristics

Table22.16 Controller Area Network for Tiny (TinyCAN) Timing

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

Values

Applicable Test Reference
Iltem Symbol Pins Condition Min. Typ. Max. Unit Figure
Transmit Yo HTXD — — 50 ns Figure 22.6
data delay
time*
Receive ks HRXD 50 — — ns
data setup
time*
Receive | A HRXD 50 — — ns
data hold
time*

Note: * Although the TinyCAN input/output signal is asynchronous, its state is determined to
have changed at the rising-edge (two clock cycles) of the CK clock shown in figure
22.6.
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Appendix

4, Shift Instructions

Addressing Mode and No. of
Instruction Length (bytes) States”!
+
G'Ql D:: Condition Code
Mnemonic % |y Operation
his c|® ~ B
2 x|z o )
g g4zl |%lg g5
Slx||ulZ|F &l=2l© S|z
PEIAECAECIEIECEE HiN|z|Vv]|c|Z|<
SHAL.W Rd w 2 —1T|T(T T 2
SHAL.L ERd L 2 MSB Ls8 —|2|s(T|T] 2
SHAR |SHAR.B Rd B 2 _ —1T|T|0]|2C 2
SHAR.W Rd w| |2 e —lz]tTol2] 2
SHAR.L ERd L 2 MsB LSB —lzlzlolz] 2
SHLL |SHLL.B Rd B 2 _ o —|T(2]o|2 2
SHLL.W Rd w 2 —|T(2]o|2 2
SHLL.L ERd L 2 MsSB LsB —12{2]0l2 2
SHLR |SHLR.B Rd B 2 —T|%|0|T 2
SHLR.W Rd w| |2 o~ | “Ttlzlolz] 2
_—
SHLR.L ERd L 2 MSB LsB —1T|T]0]|2 2
ROTXL |ROTXL.B Rd B 2 I —121T]0|2 2
o+ ]
ROTXL.W Rd w 2 M - $ i 0 i 2
ROTXL.L ERd L 2 MSB LsSB —1T|T]0]|2 2
ROTXR |ROTXR.B Rd B 2 —12{2]0l2 2
ROTXR.W Rd w| |2 —|T|T 0|2 2
ROTXR.L ERd L 2 MSB —— LSB —12/2]o2 2
ROTL |ROTL.B Rd B 2 I —|1T(2]ol2 2
o |
ROTL.W Rd w 2 | — —|1T(2]ol2 2
ROTL.L ERd L 2 MSB «— LSB —[T|T|0]|2 2
ROTR |ROTR.B Rd B 2 —|2(2]0]|2 2
ROTR.W Rd w 2 I_] —|T[{T|0]|T 2
ROTR.L ERd L 2 MSB —* LSB —|2|T]o|T| 2
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Appendix

Operation Code Map

A2

TableA.2 Operation Code Map (1)

ANOW

anvy

HOX

4o

Xans

dNOD

Xaav

aav

¢’V ol|qeL

AOWd33

(2
g’V elqel

(@

¢’V ol|qel NOW

amga
alg

aNvid
anvg

d0ox1g
Hoxga

dolig
H0d

NOW

1sigd
1sg

anv

HOX

H0

1s1d

d10d 1ONg

13sg

dsr

dsd

dr

(@
2’V olqeL

vdvdl

314

dsd

Sid

NXAIQ

NXINN | NXAIQ

NXINN

37g

1949

179 394

Ing

1dd

SAd ond

03g

aNg

sod

004

sg

IHE Nug

vdd

g'AON

(@)
g’V elqel

Xans

dND

(@
v el|qeL

(@
v e|qeL

ans

(@
g’V olqeL

g'any

g9'd0X

940

(@
2V o|qeL

(@ (@
2’V elqel |2’V elgel

(@
2’V ol|qeL

@
2’V o|qeL

xaav

AOW

(@
g’V el|qeL

(@
g’V el|qeL

aav

oan

OaNV

JdOX

odo

oan

(@

OIS |2y eiqer

dON

El

g

v

4 3

HY
v

TSI HE J0 11 Ued1}1ub s 150W LByM Lo 1on.S

'0S1 Hg J0 11g Ued1}1ub S 150 LBLM Lo 1on.S

14

| He

1V [HY

a1Aq puz

a1Aq ST

‘900 Lo MoNJISU |
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Appendix

Instruction Mnemonic

Instruction Branch Stack
Addr. Read Operation

Fetch
|

J K

Internal
Operation
N

Bcc

BLT d:8

BGT d:8

BLE d:8

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 DD DD DN NN DN NN NN NN NN N DN DN NN

L T o T R A e A A A e I \" T \° I \°]

BCLR

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

-

NN

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
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Appendix

Internal data bus SBY
AN

Timer Z

:Output control p
signals AtoD i | ) ; ) _Do_cl

FTIOA to
FTIOD

"""""""" SN

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

FigureB.12 Port 6 Block Diagram (P67 to P60)
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CPU .o 9
L
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