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Section 1 Overview

1.3 Pin Arrangement
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Note: When the on-chip emulator is used, pins P95, P33, P34, and P35 are unavailable to the user because
they are used exclusively by the on-chip emulator.

Figure 1.4 Pin Arrangement of H8/3802, H8/38004 and H8/38002S Group
(FP-64A, FP-64E, FP-64K, TNP-64B)
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Section 1 Overview

Pad Coordinate Pad Coordinate
No. Pad Name X (um) Y (um) No. Pad Name X (um) Y (um)
63 PB0O/ANO -1170 1742 65 PB2/AN2 -1578 1742
64 PB1/AN1 -1400 1742

Note: The power supply (Vss) pads in pad numbers 4, 5, and 56 must not be open but connected.
The TEST pad in pad number 8 must be connected to the Vss voltage level. If not, this LSI
does not operate correctly. The coordinate values indicate center positions of pads and the
accuracy is +5 um. The home-point position is center of the chip and the center is located at
half the distance between the upper and lower pads and left and right pads.
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Section2 CPU

15 7 o MOV
T T T T T T T T T T T T
| op | rm | m | Rm-—= Rn
15 7 0
T T T T T T T T T T T T
| op | m | m | @Rm —=Rn
15 7 0
T T T T T T T T T T T T
op | rm | m
@(d: 16, Rm) - —»Rn
disp
15 7 0
| T T T T T T T | T T | T T T | @Rm + —=Rn,
op m m Rn== @-Rm
15 7 0
T T T T T T T T T T T T
| op m | abs | @aa:8 = —=Rn
15 7 0
T T T T T T T T T T T T T
op m
@aa:16— Rn
abs
15 7 0
I OIP I I rln I I I nvim I I I #xx:8 == Rn
15 8 7 0
T T T T T T T T T T T T T
op | m
#xx:16 == Rn
IMM
15 8 7 o POP,PUSH
L ' PR | T @SP+ - Rn,
Rn—= @-SP
Legend:

op: Operation field
rm, rm: Register field
disp:  Displacement
abs:  Absolute address
IMM:  Immediate data

Figure 2.6 Instruction Formats of Data Transfer Instructions
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Section2 CPU
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Section2 CPU

P37 P36 P35 P34 P33 P32 P31 —

Input/output Input Input Output Output Output Output Output —

Pin state Low High Low Low Low Low Low —
level level level level level level level

PCR3 0 0 1 1 1 1 1 1

PDR3 1 0 0 0 0 0 0 1

RAMO 0 0 1 1 1 1 1 1

BCLR instruction executed

BCLR #1, @RAMO The BCLR instructions executed for the PCR3 work area
(RAMO).
After executing BCLR
MOV .B @RAMO, ROL The work area (RAMO) value is written to PCR3.

MOV .B ROL, @PCR3

P37 P36 P35 P34 P33 P32 P31 —

Input/output Input Input Output Output Output Output Output —

Pin state Low High Low Low Low Low High —
level level level level level level level

PCR3 0 0 1 1 1 1 0 1

PDR3 1 0 0 0 0 0 0 1

RAMO 0 0 1 1 1 1 0 1
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Section 6 ROM

Table 6.7  Oscillation Frequencies for which Automatic Adjustment of LSI Bit Rate Is

Possible (f )

Product Group Host Bit Rate Oscillation Frequency Range of LSI (f..)
H8/38004F Group 4,800 bps 8to 10 MHz

2,400 bps 4to 10 MHz

1,200 bps 2to 10 MHz
H8/38104F Group 19,200 bps 16 to 20 MHz

9,600 bps 8 to 20 MHz

4,800 bps 4 to 20 MHz

2,400 bps 2 to 20 MHz

1,200 bps 2 to 20 MHz

6.7.2 Programming/Erasing in User Program Mode

User program mode means the execution state of the user program. On-board
programming/erasing of an individual flash memory block can also be performed in user program
mode by branching to a user program/erase control program. The user must set branching
conditions and provide on-board means of supplying programming data. The flash memory must
contain the user program/erase control program or a program that provides the user program/erase
control program from external memory. As the flash memory itself cannot be read during
programming/erasing, transfer the user program/erase control program to on-chip RAM, as in boot
mode. Figure 6.9 shows a sample procedure for programming/erasing in user program mode.
Prepare a user program/erase control program in accordance with the description in section 6.8,
Flash Memory Programming/Erasing.
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Section 8 1/0 Ports

8.14 Port Mode Register 3 (PMR3)
PMR3 controls the selection of pin functions for port 3 pins.

Initial
Bit Bit Name Value R/W Description

7 AEVL 0 R/W P37/AEVL Pin Function Switch

This bit selects whether pin P37/AEVL is used as P37
oras AEVL.

0: P37 1/O pin
1: AEVL input pin

6 AEVH 0 R/W P36/AEVH Pin Function Switch

This bit selects whether pin P36/AEVH is used as P36
or as AEVH.

0: P36 1/O pin
1: AEVH input pin

5t03 — — w Reserved
The write value should always be 0.

2 TMOFH 0 R/W  P32/TMOFH Pin Function Switch

This bit selects whether pin P32/TMOFH is used as P32
or as TMOFH.

0: P32 1/O pin
1: TMOFH output pin

1 TMOFL 0 R/W  P31/TMOFL Pin Function Switch

This bit selects whether pin P31/TMOFL is used as P31
or as TMOFL.

0: P31 1/O pin
1: TMOFL output pin

0 — — w Reserved
The write value should always be 0.
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Section 8 1/0 Ports

8.2 Port 4

Port 4 is an I/O port also functioning as an interrupt input pin and SCI I/O pin. Figure 8.2 shows

its pin configuration.

-~ P43/RQ0
= P42/TXD32
Port4 |~ PA1RXD32

~<— P40/SCK32

Port 4 has the following registers.

e Port data register 4 (PDR4)

e Port control register 4 (PCR4)
e Serial port control register (SPCR)

Figure 8.2 Port 4 Pin Configuration

8.2.1 Port Data Register 4 (PDR4)

PDRA4 is a register that stores data of port 4.

Initial

Bit Bit Name Value R/W Description
7to4 — All 1 — Reserved

These bits are always read as 1.
3 P43 1 R If port 4 is read while PCR4 bits are set to 1, the values
2 P42 0 R/W stored in PDR4 are read, regardless _of the actual pin

states. If port 4 is read while PCR4 bits are cleared to 0,
1 P41 0 R/W the pin states are read.
0 P40 0 R/W
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Section 8 1/0 Ports

8.2.2 Port Control Register 4 (PCR4)

PCR4 controls whether each of the port 4 pins functions as an input pin or output pin.

Initial
Bit Bit Name Value R/W Description
7t03 — All 1 — Reserved
These bits are always read as 1.
2 PCR42 0 w Setting a PCR4 bit to 1 makes the corresponding pin an
PCR41 0 W output pin, while clearing the bit to 0 makes the pin an

input pin. The settings in PCR4 and in PDR4 are valid
0 PCR40 0 W only when the corresponding pin is designated in SCR3
and SCR2 as a general I/O pin.

PCR4 is a write-only register. Bits 2 to 0 are always
read as 1.

8.2.3 Serial Port Control Register (SPCR)

SPCR performs input/output data inversion switching of the RXD32 and TXD32 pins. Figure 8.3
shows the configuration.

SCINV2
P41/RXD32 [ ] D_ RXD32

SCINV3
P42/TXD32 D—G TXD32

Figure 8.3 Input/Output Data Inversion Function
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Section 8

1/0 Ports

8.4.3

Port Pull-Up Control Register 6 (PUCR6)

PUCRG6 controls whether the pull-up MOS of each of the port 6 pins is on or off.

Initial
Bit Bit Name Value R/W Description
7 PUCR67 0 R/W When a PCRE® bit is cleared to 0, setting the
6 PUCR66 O R/W corresponding PUCRS bit to 1 turns on the pull-up MOS
for the corresponding pin, while clearing the bit to 0 turns
S PUCR65 0 R/W off the pull-up MOS.
4 PUCR64 0 R/W
3 PUCR63 0 R/W
2 PUCR62 0 R/W
1 PUCR61 0 R/W
0 PUCR60 O R/W
8.4.4 Pin Functions

The port 6 pin functions are shown below.

e P67/SEG16 to P64/SEG13 pins
The pin function depends on the combination of bit PCR6n in PCR6 and bits SGS3 to SGSO in

LPCR.

(n=7to4)
SGS3 to Other than B’'0100, B'0101, B'0110, B'0111, | B’0100, B'0101, B'0110, B'0111,
SGS0 B’1000, B'1001, B'1010, B'1011 B’1000, B'1001, B'1010, B'1011
PCR6n 0 1 *
Pin Function P6n input pin P6n output pin SEGn+9 output pin
Legend: *: Don't care.
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Section 9 Timers

Timer Control Status Register F (TCSRF): TCSRF performs counter clear selection, overflow
flag setting, and compare match flag setting, and controls enabling of overflow interrupt requests.

Initial
Bit Bit Name Value R/W Description
7 OVFH 0 R/W*  Timer Overflow Flag H
[Setting condition]
When TCFH overflows from H’FF to H'00
[Clearing condition]
When this bit is written to 0 after reading OVFH = 1
6 CMFH 0 R/W*  Compare Match Flag H
This is a status flag indicating that TCFH has matched
OCRFH.

[Setting condition]

When the TCFH value matches the OCRFH value
[Clearing condition]

When this bit is written to 0 after reading CMFH = 1

5 OVIEH 0 R/W Timer Overflow Interrupt Enable H

Selects enabling or disabling of interrupt generation when
TCFH overflows.

0: TCFH overflow interrupt request is disabled
1: TCFH overflow interrupt request is enabled

4 CCLRH 0 R/W Counter Clear H

In 16-bit mode, this bit selects whether TCF is cleared
when TCF and OCRF match. In 8-bit mode, this bit
selects whether TCFH is cleared when TCFH and
OCRFH match.

In 16-bit mode:

0: TCF clearing by compare match is disabled
1: TCF clearing by compare match is enabled
In 8-bit mode:

0: TCFH clearing by compare match is disabled
1: TCFH clearing by compare match is enabled
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Section 10 Serial Communication Interface 3 (SCI3)

transmitter is initialized regardless of the current transmission state, the TXD32 pin becomes an
I/O port, and O is output from the TXD32 pin.

10.7.3  Receive Error Flags and Transmit Operations (Clocked Synchronous Mode Only)

Transmission cannot be started when a receive error flag (OER, PER, or FER) is set to 1, even if
the TDRE flag is cleared to 0. Be sure to clear the receive error flags to O before starting
transmission. Note also that receive error flags cannot be cleared to 0 even if the RE bit is cleared
to 0.

10.74  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 10.16.

Thus, the reception margin in asynchronous mode is given by formula (1) below.

M:{(O.5—1)— D-05

o - (L-09) F} x 100(%)

... Formula (1)

Where N : Ratio of bit rate to clock (N = 16)

: Clock duty (D =0.5to 1.0)

: Frame length (L =9 to 12)

: Absolute value of clock rate deviation

clalv)

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={05-1/2x16)} x 100 [%] = 46.875%

However, this is only the computed value, and a margin of 20% to 30% should be allowed for in
system design.
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Section 11 10-Bit PWM

Section 11 10-Bit PWM

This LSI has a two-channel 10-bit PWM. The PWM with a low-path filter connected can be used
as a D/A converter. Figure 11.1(1) shows a block diagram of the 10-bit PWM of the H8/3802
Group, H8/38004 Group and H8/38002S Group. Figure 11.1(2) shows a block diagram of the 10-
bit PWM of the H8/38104 Group.

11.1 Features

e Choice of four conversion periods
A conversion period of 4096/¢ with a minimum modulation width of 4/¢, a conversion period
of 2048/¢ with a minimum modulation width of 2/¢, a conversion period of 1024/¢ with a
minimum modulation width of 1/¢, or a conversion period of 512/¢ with a minimum
modulation width of 1/2¢ can be selected.

e Pulse division method for less ripple

e Use of module standby mode enables this module to be placed in standby mode independently
when not used. (For details, refer to section 5.4, Module Standby Function.)

e On the H8/38104 Group it is possible to select between two types of PWM output: pulse-
division 10-bit PWM and event counter PWM (PWM incorporating AEC). (The H8/3802
Group, H8/38004 Group and H8/38002S Group can only produce 10-bit PWM output.) Refer
to section 9.4, Asynchronous Event Counter (AEC), for information on event counter PWM.
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Section 17 Electrical Characteristics

Analog Power Supply Voltage and A/D Converter Operating Range

50 [~----------- T 1000 [=-----------------o----
i X o056 ool
S 10 - : = 625 .
; ' 500 [=---------- L r
05) f=----- 1 1 ] i i i
1.8 27 4.5 5.5 1.8 27 45 5.5
AVcc (V) AVce (V)
* Active (high-speed) mode * Active (medium-speed) mode
* Sleep (high-speed) mode * Sleep (medium-speed) mode

Note: When AVcc = 1.8 V t0 2.7 V, the operating range is limited to ¢ = 1.0 MHz when using a resonator
and is ¢ = 0.5 MHz to 1.0 MHz when using an external clock.
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Appendix A Instruction Set

Appendix A Instruction Set

A.l Instruction List

Operation Notation

Symbol Description

Rd8/16 General register (destination) (8 or 16 bits)
Rs8/16 General register (source) (8 or 16 bits)
Rn8/16 General register (8 or 16 bits )
CCR Condition-code register

N N (negative) flag in CCR

z Z (zero) flag in CCR

\Y V (overflow) flag in CCR

C C (carry) flag in CCR

PC Program counter

SP Stack pointer

#xx:3/8/16 Immediate data (3, 8, or 16 bits)
d:8/16 Displacement (8 or 16 bits)
@aa:8/16 Absolute address (8 or 16 bits)
+ Addition

- Subtraction

x Multiplication

+ Division

A Logical AND

v Logical OR

@ Logical exclusive OR

N Move

Logical complement
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Appendix B 1/0O Port Block Diagrams

o)
[o9)
<

( t PUCR3

P3n PDR3

Internal data bus

] PCR3
Vss
1~

Legend:

PUCRS3: Port pull-up control register 3
PDR3: Port data register 3

PCR3: Port control register 3
n=4or3

Figure B.1(c) Port 3 Block Diagram (Pins P34 and P33)
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Appendix E Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.] |
P-LQFP64-10x10-050 | PLQP0064KC-A | FP-64E/FP-64EV | o04g
NOTE)
1. DIMENSIONS"*1"AND"*2"
Ho DO NOT INCLUDE MOLD FLASH
1p 2. DIMENSION"*3"DOES NOT
INCLUDE TRIM OFFSET.
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Figure E.2 Package Dimensions (FP-64E)
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