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Keep safety first in your circuit designs!

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.

Notes regarding these materials

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.
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General Precautionson Handling of Product

1. Treatment of NC Pins

Note: Do not connect anything to the NC pins.
The NC (not connected) pins are either not connected to any of the internal circuitry or are
used astest pins or to reduce noise. If something is connected to the NC pins, the
operation of the LS| is not guaranteed.

2. Treatment of Unused Input Pins

Note: Fix al unused input pinsto high or low level.
Generally, the input pins of CMOS products are high-impedance input pins. If unused pins
arein their open states, intermediate levels are induced by noise in the vicinity, a pass-
through current flows internally, and a malfunction may occur.

3. Processing before Initialization

Note:  When power isfirst supplied, the product’s state is undefined.
The states of internal circuits are undefined until full power is supplied throughout the
chip and alow level isinput on the reset pin. During the period where the states are
undefined, the register settings and the output state of each pin are also undefined. Design
your system so that it does not malfunction because of processing whileitisin this
undefined state. For those products which have a reset function, reset the LS| immediately
after the power supply has been turned on.

4. Prohibition of Accessto Undefined or Reserved Addresses

Note: Accessto undefined or reserved addresses is prohibited.
The undefined or reserved addresses may be used to expand functions, or test registers
may have been be allocated to these addresses. Do not access these registers; the system'’s
operation is not guaranteed if they are accessed.
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Preface

The H8/3048B Group is a series of high-performance microcontrollers that integrate system
supporting functions together with an H8/300H CPU core. In addition, the H8/3048F-ONE is
equipped with an on-chip emulator (E10T)*,

The H8/300H CPU has a 32-bit internal architecture with sixteen 16-bit general registers, and a
concise, optimized instruction set designed for speed. It can address a 16-Mbyte linear address
space.

The on-chip emulator (E10T)*? has functions that allow it to emulate directly a microcontroller
mounted on the user board. This makes possible on-board program debugging.

The on-chip supporting functions include ROM, RAM, a 16-bit integrated timer unit (ITU), a
programmable timing pattern controller (TPC), a watchdog timer (WDT), a serial communication
interface (SCI), an A/D converter, aD/A converter, 1/0 ports, a direct memory access controller
(DMAC), arefresh controller, and other facilities. Of the two SCI channels, one has been
expanded to support the ISO/IEC7816-3 smart card interface. Functions have also been added to
reduce power consumption in battery-powered applications: individual modules can be placed in
standby, and the frequency of the system clock supplied to the chip can be divided down under
software control.

The address space is divided into eight areas. The data bus width and access cycle length can be
selected independently in each area, simplifying the connection of different types of memory.
Seven operating modes (modes 1 to 7) are provided, offering a choice of data bus width and
address space size.

With these features, the H8/3048B Group can be used to implement compact, high-performance
systems easily.

Versionswith either flash memory (F-ZTAT™™") or mask ROM as the on-chip ROM are
available. This enables usersto respond quickly and flexibly to changing application specifications
from theinitia production stage through full-scale volume production.

This manual describes the H8/3048B Group hardware. For information on H8/3048 Group
products, please refer to the H8/3048 Group Hardware Manual. For details of the instruction set,
refer to the H8/300H Series Programming Manual.

Notes: 1. F-ZTAT (Flexible ZTAT) isatrademark of Renesas Technology Corp.
2. Anon-chip emulator (E10T) is not provided in the mask ROM version.
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Notes on using the on-chip emulator (E10T) installed in the H8/3048F-ONE

H8/3048 Group products and H8/3048B Group products have different specifications regarding
the pin arrangement (pin 1, VCL), flash memory, and maximum operating frequency. Refer to
Comparison of H8/3048 Group Product Specifications for details of these differences.

Notes:
When using an on-chip emulator (E10T) for H8/3048 program development and debugging, the
following restrictions must be noted.

1. Only programsin the on-chip flash memory can be devel oped and debugged. Consequently,
emulation is not possible for programs in external memory or in the no-ROM mode.

2. Refresh controller and DMAC operation are hot supported, so settings should not be made to
the registers for these modules.

3. During break mode of on-chip emulation, the watchdog timer stops counting. Accordingly, the
counter value may be invalid after resuming from the break mode.

4. The FWE (BRK) pin and pins P91, P93, and P95 are reserved for the E10T, and cannot be
used.

5. AreaH'F7000 to H'F7FFF in 1-M address mode (area H'FF7000 to H'FF77FF in 16-M address
mode) is used by the E10T, and is not available to the user.

6. Theinitial program instructions following areset should be initialize stack pointer (SP) and
read mode register (MDCR). (After initializing SP using the MOV .L instruction, use the
MOV .B instruction to read the MDCR register.)

7. Emulation of the hardware standby mode is not supported.
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Comparison of H8/3048 Group Product Specifications

There are eight members of the H8/3048 Group; the H8/3048F-ZTAT (H8/3048F**, H8/3048F-
ONE*?), H8/3048ZTAT, H8/3048 mask ROM version, H8/3048B mask ROM version, H8/3047
mask ROM version, H8/3045 mask ROM version, and H8/3044 mask ROM version.

The specifications of each model is compared below.

Notes: 1. H8/3048F hasdual power supply with flash memory installed.
2. H8/3048F-ONE has single power supply with flash memory and E10T installed.

Hardware H8/3048 Group H8/3048B Group
Manual (Rev. 7.0) (Rev. 3.0)
ROM Type ZTAT Mask ROM F-ZTAT Mask ROM
Model Type H8/3048 H8/3048 mask ROM H8/3048F H8/3048F-ONE  |H8/3048B mask
version ROM version
H8/3047 mask ROM
version
H8/3045 mask ROM
version
H8/3044 mask ROM
version
Model Spec PROM model |Mask ROM model Dual power Single power Mask ROM
supply, flash supply, flash model
memory is memory installed,
installed internal step-
down (5 V
operation model),
high-speed
operation model
Refer to 1.4, Refer to 1.4.3,
Differences Differences
between between
H8/3048F and |H8/3048F and
H8/3048F-ONE. |H8/3048F-ONE.
Model Type HD6473048 HD6433048 HD64F3048 HD64F3048B HD6433048B
No. HD6433047 (5 V operation (5 V operation
HD6433045 model) model)
HD6433044 HD64F3048BV  |HD6433048BV
(3 V operation (3 V operation
model) model)
Pin Refer to figure 1.2, Pin Arrangement of H8/3048ZTAT, 5-V operation models have a V,,_pin
Assignment H8/3048 Mask ROM Version, H8/3047 Mask ROM and an external capacitor must be
Version, H8/3045 Mask ROM Version, H8/3044 Mask connected.
RQM V_ersion_, and H8/3048F (FP-100B or TFP-100B, Top Refer to figure 1.3, H8/3048F-ONE
View), in section 1. Pin Arrangement (FP-100B or TFP-
100B, Top View), in section 1.
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Hardware H8/3048 Group H8/3048B Group

Manual (Rev. 7.0) (Rev. 3.0)
ROM Type ZTAT Mask ROM F-ZTAT Mask ROM
RAM Capacity |4 kbytes H8/3048: 4 kbytes 4 kbytes 4 kbytes

H8/3047: 4 kbytes
H8/3045: 2 kbytes
H8/3044: 2 kbytes

ROM Capacity |128 kbytes H8/3048: 128 kbytes 128 kbytes 128 kbytes
H8/3047: 96 kbytes
H8/3045: 64 kbytes
H8/3044: 32 kbytes

Flash Memory — — Refer to section |Refer to section —
19, Flash 18, ROM
Memory (H8/3048F-ONE:

(H8/3048F Dual |Single Power
Power Supply). |Supply, H8/3048B

Mask ROM
Version)
Clock Pulse Refer to section 20, Clock Pulse Generator. Refer to section 19, Clock Pulse
Generator Generator.
Power-Down |Refer to section 21, Power-Down State. Refer to section 20, Power-Down
State State.
Clock oscillator settling time: Waiting time of up to 131072 |Clock oscillator settling time: Waiting
states time of up to 262144 states
Electrical Refer to table 22.1, Electrical Characteristics of H8/3048 |Refer to table 21.1, Electrical
Characteristics |Group Products, in section 22. Characteristics of H8/3048 Group
(Clock Rate) and H8/3048B Group Products, in
section 21.
1to 18 MHz 1to 16 |5V operation models:

MHz 210 25 MHz,
3V operation models:

2 to 25 MHz.
List of Refer to table B.1, Comparison of H8/3048 Group Internal /O Register Specifications, in
Registers appendix B.
Refer to appendix B.1, Addresses.
Notes on — — — Refer to section —
Usage 1.4, Notes on

H8/3048F-ONE
(Single Power

Supply)
On-chip — — — On-chip emulator —
Emulator (E10T)

(E10T)
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Main Revisions for This Edition

Item Page Revision (See Manual for Details)

All — < Natification of change in company name amended
(Before) Hitachi, Ltd. — (After) Renesas Technology Corp.
¢ Product naming convention amended
(Before) H8/3048B Series — (After) H8/3048B Group

1.3.1 Pin 8 Note amended

Arrangement Note: 1. For the 5V operation product, this pin is used as the
Figure 1.3 H8/3048B V. terminal, and for the 3 V operation models, this pin is used
Group Pin as the V terminal that requires an external capacitor.

Arrangement (FP-
100B or TFP-100B,

Top View)
1.3.3 Pin Functions 18,19 Table amended
Table 1.4 Pin Type Symbol Pin No. 110 Name and Function
: A/D and D/A AV 76 Input Power supply pin for the A/D and D/A
Functions converters converters. Connect to the system power
supply (Vo) when not using the A/D and
D/A converters.
AV, 86 Input Ground pin for the A/D and D/A converters.
Connect to system ground (V).
Veer 7 Input Reference voltage input pin for the A/D and
D/A converters. Connect to the system
power supply (V) when not using the A/D
and D/A converters.
1.4.2 Product Type 21 Sample markings amended
Names and Markings Dual Power Supply
. Model: H8/3048F Single Power Supply Model: H8/3048F-ONE
Table 1.5 Differences ample T e
in H8/3048F and markings RS 64F3048F25 64F3048VF25
H8/3048F-ONE an H8/3048F-ONE H8/3048F-ONE
Qfmmm PGM50 B 0021 PGM33 B 0021
BK80090 BK80090

Rev. 3.00 Sep 27, 2006 page ix of xxvi

RENESAS



Item Page

Revision (See Manual for Details)

5.5.4 Usage Noteson 120
External Interrupts

Figure 5.9 IRQnF
Flag When Interrupt
Processing Is Not
Conducted

Figure amended

IRQaF J

IRQbF ‘

[ R i

P

Read Write
1 0

1

P

Read [Write IRQb Read Write|
1 1 0 0
Execution
Clear in error
10.2.3 Timer Mode 335 Table amended
RegiSter (TMDR) Counting Direction Down-Counting Up-Counting
Bit 6—Phase Counting TCLKA pin t High ! Low + Low ! High
Mode Flag (MDF) TCLKB pin Low 1 High 1 High 1 Low 1
13.2.8 Bit Rate 473, Table amended
Register (BRR) 475 : : ®(MHz) :
Table 13.3 Examples | 3 | 36864 | 25
Of Bit Rates and BRR Bit Rate Error Error Error
. . (bits/s) in N (%) 'n N (%) 'n N (%)
Settings in : : :
As nc?wonous Mode 110 ‘1 212 003 (2 64 070 3 110 -0.02
y 150 ‘1 155 016 i1 191 0.00 3 80 047
300 ‘177 016 i1 95 000 12 162 =015
600 10 155 016 0 191 000 2 80 047
1200 0 77 016 [0 95 000 |1 162 =0.5
2400 ‘0 38 016 0 47 000 i1 80 047
4800 ‘0 19 234 0 23 000 0 162 =015
9600 09 —234 10 11 000 :0 80 047
19200 0 4 234 10 5 000 {0 40 -0.76
31250 (0 2 000 (0 8 784 [0 24 000
38400 10 1 2207 (0 2 000 {0 19 173
13.3.2 Operation in 492 Figure amended
ASynChrOnOUS MOde Start Parity Stop Start Parity Stop
1 bit Data bit bit bit Data bit bit
Figure 13.8 Example 0 ‘ DO ‘ D1 ‘“‘ D7 ‘0/1 ‘ 1 ‘ 0 ‘ DO ‘ D1 ‘“‘ D7 ‘ o ‘ 1 ‘ Ilzlet(mark)
. T State
of SCI Receive
Operation (8-Bit Data RORF " []
with Parity and One e “ T T “ —
Stop Bit) \ \
RXI RXI interrupt handler T
request reads data in RDR and .
| clears RDRF flag to 0 Framing error,

1 frame

ERI request
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Item Page Revision (See Manual for Details)
13.3.3 Multiprocessor 495 Figure amended
Communication Multi- Multi-
p‘rocessor p_rocessor
Figure 13.11 it it
Example of SCI L a l b b ata bt 1
Transmlt Operat|on 0 ‘ DO ‘ D1 ‘““ D7 ‘0/1 ‘ 1 0 ‘ DO ‘ D1 ‘“‘ D7 ‘0/1 ‘ 1 IS(:!:te(mark)
(8-Bit Data with
Multiprocessor Bit and more [ ] \ ’
One Stop Bit) TEND i b i ) [
T‘XI TXI im‘errupt handler T>‘<I
request  writes data in TDR and request TEI request
‘ clears TDRE flag to 0
1frame
13.3.4 Synchronous 500 Description amended
Operation An internal clock generated by the on-chip baud rate
Clock generator or an external clock input from the SCK pin can be
selected by setting the C/A bit in SMR and the CKE1 and
CKEQ bits in SCR. See table 13.9.
14.2.3 Serial Mode 521 Table amended
Register (SMR) Bit 7: GM Description
Bit 7—GSM Mode 0 Using the regular smart card interface mode
(G M) « The TEND flag is set 12.5 etu after the beginning of the start bit  (Initial value)
Clock output on/off control only
1 Using the GSM mode smart card interface mode
The TEND flag is set 11.0 etu after the beginning of the start bit
Clock output on/off and fixed-high/fixed-low control
(set by SCR)
18.5.1 Flash Memory 587 Note amended
Control Register 1 Note: * Do not access flash memory while the E bit is set to 1.
(FLMCR1)
Bit 1—Erase Bit (E)
Section 21 Electrical 653, Table amended
Characteristics 654 H8/3048B Group
Table 21.1 Electrical ‘ H8/3048
Characteristics of Item j He/s04s (Fs.on';:i it
H8/3048 Group and Power | ROM
H8/3048B Group s )
Absolute V,, pin rating . Yes — =
Products maimum |
B e
Flash w — See table —
memory ' 21.11
charac '
teristics™*
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Item Page Revision (See Manual for Details)
21.2 Electrical 675to0  Preliminary deleted
Characteristics of 689
H8/3048B (Mask
ROM)
21.2.2 DC 678 Conditions amended
Characteristics Conditions: V__=3.0 V10 3.6 V, AV_ = 3.0V 0 3.6 V,
Table 21.13 DC Ve =30VIOAV_, V =AV_ =0 Vel T,=-20°C to +75°C
Characteristics (2) (regular specifications), T, = —40°C to +85°C (wide-range
specifications)
B.1 Addresses (For 742 Note amended
H8/3048F-ONE, Note: 4. Byte data must be used to access FLMCR1,
H8/3048B Mask ROM FLMCR2, EBR, and RAMCR.
Version) Registers FLMCR1, FLMCR2, EBR, and RAMCR are
implemented in the flash memory version only. The mask
ROM version does not have these registers.
B.3 Function 829 Table amended
ADCR H8/3048F-ONE Not include this register
H8/3048F Include this register
H8/3048B mask ROM version
H8/3048ZTAT
H8/3048 mask ROM version
H8/3047 mask ROM version
H8/3045 mask ROM version
H8/3044 mask ROM version
ADCR ________________ 829 Table amended
H8/3048F-ONE Include this register
H8/3048F Not include this register
H8/3048B mask ROM version
H8/3048ZTAT
H8/3048 mask ROM version
H8/3047 mask ROM version
H8/3045 mask ROM version
H8/3044 mask ROM version
SYSscR 833 Table amended

Standby timer select 2 to 0

Bit6 | Bit5 | Bit4 Standby Timer
H8/3048F-ONE
STS2| STS1 | STSO | 4/30488 mask ROM version )
0 0 0 | Waiting time = 8,192 states Waiting time = 8,192 states
1 Waiting time = 16,384 states Waiting time = 16,384 states
1 0 Waiting time = 32,768 states Waiting time = 32,768 states
1 | Waiting time = 65,536 states | Waiting time = 65,536 states
1 0 0 Waiting time = 131,072 states | Waiting time = 131,072 states
1 Waiting time = 262,144 states | Waiting time = 1,024 states
1 0 | Waiting time = 1,024 states lllegal setting
1 lllegal setting lllegal setting
Note: * H8/3048F
H8/3048ZTAT

H8/3048 mask ROM version
HB8/3047 mask ROM version
HB8/3045 mask ROM version
HB8/3044 mask ROM version
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