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Obsolete
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Internal
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Surface Mount
120-TQFP
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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"
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Figure1-5 H8S2398, H8S52394, H85/2392, H8S/2390 Pin Arrangement

(FP-128B: Top View)
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Table2-3 Instructions Classified by Function

Type Instruction Size**  Function
Data transfer MOV B/W/L  (EAs) - Rd, Rs - (Ead)
Moves data between two general registers or between a
general register and memory, or moves immediate data
to a general register.
MOVFPE B Cannot be used in the H8S/2357 Group.
MOVTPE B Cannot be used in the H8S/2357 Group.
POP Wi/L @SP+ - Rn
Pops a register from the stack. POP.W Rn is identical to
MOV.W @SP+, Rn. POP.L ERn is identical to MOV.L
@SP+, ERn.
PUSH W/L Rn - @-SP
Pushes a register onto the stack. PUSH.W Rn is
identical to MOV.W Rn, @-SP. PUSH.L ERn is identical
to MOV.L ERn, @-SP.
LDM L @SP+ - Rn (register list)
Pops two or more general registers from the stack.
STM L Rn (register list) -~ @-SP
Pushes two or more general registers onto the stack.
Arithmetic ADD BW/L RdtRs - Rd, Rdz*#MM - Rd
operations SUB Performs addition or subtraction on data in two general
registers, or on immediate data and data in a general
register. (Immediate byte data cannot be subtracted from
byte data in a general register. Use the SUBX or ADD
instruction.)
ADDX B Rd+Rs+C - Rd, Rd*#MM+C - Rd
SUBX Performs addition or subtraction with carry or borrow on
byte data in two general registers, or on immediate data
and data in a general register.
INC BW/L Rd*1- Rd, Rd+2 - Rd
DEC Increments or decrements a general register by 1 or 2.
(Byte operands can be incremented or decremented by
1 only.)
ADDS L Rd+1 - Rd, Rd+2 -~ Rd, Rd+4 - Rd
SUBS Adds or subtracts the value 1, 2, or 4 to or from data in a
32-bit register.
DAA B Rd decimal adjust -~ Rd
DAS Decimal-adjusts an addition or subtraction result in a
general register by referring to the CCR to produce 4-bit
BCD data.
MULXU B/W Rd xRs - Rd
Performs unsigned multiplication on data in two general
registers: either 8 bits x 8 bits — 16 bits or 16 bits x
16 bits — 32 bits.
MULXS B/W Rd xRs - Rd

Performs signed multiplication on data in two general
registers: either 8 bits x 8 bits - 16 bits or 16 bits x
16 bits - 32 bits.
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Mode 14*4 User Program Mode Mode 15*4 User Program Mode

(advanced expanded mode (advanced single-chip
with on-chip ROM enabled) mode)
H'000000 H'000000
On-chip ROM On-chip ROM
H'010000 [ H010000 [
O”'Chilp EC?M’ On-chip ROM/
external a*lress reserved area*2
space
H'O1FFFF
H020000 | £xternal address
= space =~
H'FFDCO00 H'FFDCO00
On-chip RAM"3 On-chip RAM"3
H'FFFBFF
H'FFFCO00| External address
space
H'FFFE40 Internal H'FFFE40 Internal
I/O registers H'FFFFO7 I/O registers
H'FFFFO8 | External address
space
H'FFFF28 Internal H'FFFF28 Internal
H'EFFFFF I/0 registers HEEEEEE | /O registers

Notes: 1. External addresses when EAE =1 in BCRL; on-chip ROM when EAE = 0.
2. Reserved area when EAE = 1 in BCRL; on-chip ROM when EAE = 0.
3. On-chip RAM is used for flash memory programming. Do not clear the RAME bit to 0 in
SYSCR.
4. Modes 14 and 15 are provided in the F-ZTAT version only.

Figure3-1 Memory Map in Each Operating M ode (H85/2357, H85/2352) (3)

Rev.6.00 Oct.28.2004 page 65 of 1016
REJ09B0138-0600H

RENESAS




424 Interrupts after Reset

If an interrupt is accepted after areset but before the stack pointer (SP) isinitialized, the PC and CCR will not be saved
correctly, leading to a program crash. To prevent this, al interrupt requests, including NMI, are disabled immediately after
areset. Since the first instruction of a program is always executed immediately after the reset state ends, make sure that
thisinstruction initializes the stack pointer (example: MOV.L #xx:32, SP).

425 State of On-Chip Supporting M odules after Reset Release

After reset release, MSTPCR isinitialized to H'3FFF and all modules except the DMAC and DTC enter module stop
mode. Consequently, on-chip supporting module registers cannot be read or written to. Register reading and writing is
enabled when module stop mode is exited.

4.3 Traces

Traces are enabled in interrupt control mode 2. Trace mode is not activated in interrupt control mode O, irrespective of the
state of the T bit. For details of interrupt control modes, see section 5, Interrupt Controller.

If the T bitin EXR isset to 1, trace mode is activated. In trace mode, a trace exception occurs on completion of each
instruction.

Trace modeis canceled by clearing the T bit in EXR to 0. It is not affected by interrupt masking.
Table 4-4 shows the state of CCR and EXR after execution of trace exception handling.
Interrupts are accepted even within the trace exception handling routine.

The T bit saved on the stack retainsits value of 1, and when control is returned from the trace exception handling routine
by the RTE instruction, trace mode resumes.

Trace exception handling is not carried out after execution of the RTE instruction.

Table4-4 Statusof CCR and EXR after Trace Exception Handling

CCR EXR
Interrupt Control Mode ul 12to 10 T
0 Trace exception handling cannot be used.
2 1 — — 0
Legend:
1: Settol

0: Clearedto 0
—: Retains value prior to execution.

Rev.6.00 Oct.28.2004 page 76 of 1016
REJ09B0138-0600H
RENESAS



6.2 Register Descriptions

6.2.1 BusWidth Control Register (ABWCR)

Bit L7 6 5 4 3 2 1 0
| ABW7 | ABW6 | ABWS5 | ABWA = ABW3 | ABW2 | ABW1 | ABWO |

Modes 5t0 7

Initial value : 1 1 1 1 1 1 1 1

RIW . RW  RW  RW RW  RW RW  RW RIW
Mode 4

Initial value : 0 0 0 0 0 0 0 0

RIW . RW  RW  RW RW  RW RW  RW RIW

ABWCR is an 8-bit readable/writable register that designates each areafor either 8-bit access or 16-bit access.

ABWCR sets the data bus width for the external memory space. The bus width for on-chip memory and internal 1/0
registersis fixed regardless of the settingsin ABWCR.

After a power-on reset and in hardware standby mode, ABWCR isinitialized to H'FF in modes 5to 7,** and to H'00 in
mode 4. Itisnot initialized by amanual reset*? or in software standby mode.

Notes: 1. In ROMIless version, modes 6 and 7 are not available.
2. Manual reset isonly supported in the H8S/2357 ZTAT.

Bits 7to 0—Area 7 to 0 Bus Width Control (ABW7 to ABWO0): These hits select whether the corresponding areaisto
be designated for 8-bit access or 16-hit access.

Bitn

ABWn Description

0 Area n is designated for 16-bit access
1 Area n is designated for 8-bit access

(n=71to00)
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Table9-1

Port Functions

Port | Description Pins Mode 4*3 ‘ Mode 5*3 ‘ Mode 6 ‘ Mode 7
Port 1|« 8-bit I/O P1,/PO15/TIOCB2/TCLKD | 8-bit I/O port also functioning as DMA controller output pins
port P1./PO14/TIOCA2 (DACKO and DACK1 ), TPU I/O pins (TCLKA, TCLKB,
® TCLKC, TCLKD, TIOCAO, TIOCBO, TIOCCO, TIOCDO,
P1,/PO13/TIOCBLTCLKC| 115cA1, TIOCB1, TIOCA2, TIOCB2) and PPG output pins
P1,/PO12/TIOCAL (PO15 to PO8)
P1,/PO11/TIOCDO/TCLKB
P1,/PO10/TIOCCO/TCLKA
P1,/PO9/TIOCB0/DACK1
P1,/PO8/TIOCA0/DACKO
Port 2 | » 8-bit I/O P2,/PO7/TIOCB5/TMO1 | 8-bit I/O port also functioning as TPU 1/O pins (TIOCA3,
port P2 /POG/TIOCAS5/TMOO TIOCBS3, TIOCC3, TIOCD3, TIOCA4, TIOCB4, TIOCAS5,

o Schmitt- 26/ O5/TIOCBATMC TIOCBS), 8-bit timer (channels 0 and 1) I/O pins (TMRIO,
triggered | - 2s/POSTIOCBATMCIL | 1y,010 TMOO, TMRIZ, TMCI1, TMO1) and PPG output
input P2,/PO4/TIOCA4TMRIL | pins (PO7 to POO)

P2,/PO3/TIOCD3/TMCIO
P2,/PO2/TIOCC3/TMRIO
P2,/PO1/TIOCB3
P2,/POO/TIOCA3
Port 3|« 6-bit I/O P3,/SCK1 6-bit 1/0 port also functioning as SCI (channels 0 and 1) I/0
port P3,/SCKO pins (TxDO, RxDO, SCKO, TxD1, RxD1, SCK1)

* Open-drain P3,/RXD1
output
capability | P32/RxD0

P3,/TxD1
P3,/TxD0
Port 4 | = 8-bitinput | P4,/AN7/DAL 8-bit input port also functioning as A/D converter analog
port P4./ANG/DAO inputs (AN7 to ANO) and D/A converter analog outputs
e (DA1 and DAO)
P4,/AN5
P4,/AN4
P4,/AN3
P4,/AN2
P4,/AN1
P4,/ANO
Port 5 | * 4-bit /O P5,/ADTRG 4-bit 1/0 port also functioning as SCI (channel 2) I/O pins
port P5,/SCK2 (TxD2, RxD2, SCK2) and A/D converter input pin (ADTRG)
P5,/RXD2
P5,/TXD2
Port 6 | * 8-bit I/O P6./IRQ3/CS7 8-bit I/O port also functioning as DMA 8-bit 1/0 port
port P6./IRQ2/CS6 controller 1/0 pins (DREQO, TENDO, also function-

« Schmitt- GGIW DREQT1, TEND1), bus control output pins ing as inter-
triggered P6s (CS4 to CS7), and interrupt input pins (IRQO | rupt input pins
input P6,/IRQO to IRQ3) (IRQO to
(P6,to P6,) | P6,/TEND1 IRQ3)

P6,/DREQT
P6,/TENDO/CS5
P6,/DREQU/CS4
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9.3.3 Pin Functions

Port 2 pins also function as PPG output pins (PO7 to PO0) and TPU I/O pins (TIOCAS3, TIOCB3, TIOCC3, TIOCD3,
TIOCA4, TIOCB4, TIOCAS5, and TIOCBS), and 8-hit timer 1/0 pins (TMRIO, TMCIO, TMOO, TMRI1, TMCI1, and
TMOL). Port 2 pin functions are shown in table 9-5.

Table9-5 Port 2 Pin Functions

Pin Selection Method and Pin Functions

P2,/PO7/TIOCB5/ The pin function is switched as shown below according to the combination of

TMO1 the TPU channel 5 setting by bits MD3 to MDO in TMDRS5, bits IOB3 to IOBO in
TIORS5, bits CCLR1 and CCLRO in TCR5, bit NDER7 in NDERL, bits OS3 to
0OS0 in TCSR1, and bit P27DDR.

0S3to OSSO AllO Any 1

TPU Channel Table

5 Setting Below (1) Table Below (2) —

P27DDR — 0 1 1 —

NDERY — — 0 1 —

Pin function TIOCB5 P2, P2, PO7 TMO1
output input output output output

TIOCBS input *

Note: * TIOCBS5 input when MD3 to MDO = B'0000, B'01xx, and IOB3 = 1.

TPU Channel
5 Setting 2) (1) 2) (2) (1) (2)
MD3 to MDO B'0000, B'01xx B'0010 B'0011
I0B3 to IOBO | B'0000 |B'0001 to — B'xx00 | Other than B'xx00
B'0100 |B'0011
B'1xxx B'0101 to
B'0111
CCLR1, — — — — Other B'10
CCLRO than B'10
Output — Output — — PWM —
function compare mode 2
output output

x: Don'’t care
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Pin

Selection Method and Pin Functions

P2,/PO1/TIOCB3

The pin function is switched as shown below according to the combination of
the TPU channel 3 setting by bits MD3 to MDO in TMDRS3, bits IOB3 to IOBO in
TIOR3H, bits CCLR2 to CCLRO in TCR3, bit NDER1 in NDERL, and bit

P21DDR.
TPU Channel
3 Setting Table Below (1) Table Below (2)
P21DDR — 0 1 1
NDER1 — — 0 1
Pin function TIOCB3 output P2, P2, PO1
input output output
TIOCB3 input *
Note: * TIOCB3 input when MD3 to MDO = B'0000, and IOB3 to IOBO =
B'10xx.
TPU Channel
3 Setting ) @) ) 2 @) 2
MD3 to MDO B'0000 B'0010 B'0011
I0B3to IOBO | B'0000 |B'0001 to — B'xx00 | Other than B'xx00
B'0100 |B'0011
B'1xxx B'0101 to
B'0111
CCLR2 to — — — — Other B'010
CCLRO than
B'010

Output — Output — — PWM —
function compare mode 2

output output

x: Don't care

RENESAS
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11.3.3 Normal Pulse Output

Sample Setup Procedurefor Normal Pulse Output: Figure 11-4 shows a sample procedure for setting up normal pulse
output.

< Normal PPG output ) [1] Set TIOR to make T_GRA an output
| cgmpare register (with output
| Select TGR functions | [1] disabled)
\ [2] Setthe PPG output trigger period
TPU setup 4 | Set TGR‘A value | 2l [3] Select the counter clock source
| Set counting operation | ] with bits TPSC2 to TPSCO in TCR.
Select the counter clear source
- | with bits CCLR1 and CCLRO.
| Select interrupt request | [4]
[ [4] Enable the TGIA interrupt in TIER.
| Ssetinitial outputdata | [5] The DTC or DMAC can also be set
\ up to transfer data to NDR.
| Enable pulse output | (6] [5] Set the initial output values in
Portand | p
PPG setup | Select output trigger | 71 PODR.
[ [6] Setthe DDR and NDER bits for the
Set next pulse (8] pins to be used for pulse output to 1.
output data

[7]1 Select the TPU compare match
| (9] event to be used as the output
trigger in PCR.

TPU setup | Start counter
\

N [8] Set the next pulse output values in
NDR.
Yes o
Set next pulse [9] Setthe CST bitin TSTRto 1to
output (f;a [10] start the TCNT counter.

\ [10] At each TGIA interrupt, set the next
output values in NDR.

Figure11-4 Setup Procedurefor Normal Pulse Output (Example)
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1424 Transmit Data Register (TDR)

Bit : 7 6 5 4 3 2 1 0

| | | | | | | | |
Initial value : 1 1 1 1 1 1 1 1
R/W : R/W R/W R/W R/W R/W R/W R/W R/W

TDRisan 8-bit register that stores data for serial transmission.

When the SCI detectsthat TSR is empty, it transfers the transmit data written in TDR to TSR and starts serial
transmission. Continuous serial transmission can be carried out by writing the next transmit datato TDR during serial
transmission of the datain TSR.

TDR can be read or written to by the CPU at all times.

TDRisinitialized to H'FF by areset, and in standby mode or module stop mode.

1425 Serial Mode Register (SMR)

Bit L7 6 5 4 3 2 1 0

| CA | CHR | PE | OFE | STOP | MP | CKSL | CKsO |
Initial value : 0 0 0 0 0 0 0 0
RIW . RW RW RW RW RW RW RW  RW

SMRisan 8-bit register used to set the SCI’s serial transfer format and select the baud rate generator clock source.
SMR can be read or written to by the CPU at all times.

SMRisinitialized to H'00 by areset, and by putting the device in standby mode or module stop mode. In the H8S/2398,
H8S5/2394, H8S/2392, and H85/2390, however, the valuein SMR isinitialized to H'00 by areset, or in hardware standby
mode, but SMR retains its current state when the device enters software standby mode or module stop mode.

Bit 7—Communication M ode (C/A): Selects asynchronous mode or clocked synchronous mode as the SCI operating
mode.

Bit7

C/A Description

0 Asynchronous mode (Initial value)
1 Clocked synchronous mode

Bit 6—Character Length (CHR): Selects 7 or 8 bits as the data length in asynchronous mode. In clocked synchronous
mode, afixed datalength of 8 bitsis used regardless of the CHR setting.

Bit 6

CHR Description

0 8-bit data (Initial value)
1 7-bit data*

Note: * When 7-bit data is selected, the MSB (bit 7) of TDR is not transmitted, and it is not possible to choose between
LSB-first or MSB-first transfer.
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Bit 0—Multiprocessor Bit Transfer (MPBT): When transmission is performed using multiprocessor format in
asynchronous mode, MPBT stores the multiprocessor bit to be added to the transmit data.

The MPBT bit setting is invalid when multiprocessor format is not used, when not transmitting, and in clocked
synchronous mode.

Bit 0

MPBT Description

0 Data with a 0 multiprocessor bit is transmitted (Initial value)
1 Data with a 1 multiprocessor bit is transmitted

14.2.8 Bit Rate Register (BRR)

Bit : 7 6 5 4 3 2 1 0

| | | | | | | | |
Initial value : 1 1 1 1 1 1 1 1
R/W : R/W R/W R/W R/W R/W R/W R/W R/W

BRRisan 8-bit register that sets the seria transfer bit rate in accordance with the baud rate generator operating clock

selected by bits CKS1 and CKS0 in SMR.

BRR can be read or written to by the CPU at all times.

BRRisinitialized to H'FF by areset, and by putting the device in standby mode or module stop mode. 1n the H8S5/2398,
H85/2394, H8S/2392, and H85/2390, however, the value in BRR isinitialized to H'FF by areset, or in hardware standby

mode, but BRR retains its current state when the device enters software standby mode or module stop mode.

As baud rate generator control is performed independently for each channel, different values can be set for each channel.

Table 14-3 shows sample BRR settings in asynchronous mode, and table 14-4 shows sample BRR settings in clocked

synchronous mode.

Table 14-3 BRR Settingsfor Various Bit Rates (Asynchronous M ode)

g =2 MHz g =2.097152 MHz g =2.4576 MHz g =3 MHz
Bit Rate Error Error Error Error
(bit/s) n N (%) n N (%) n N (%) n N (%)
110 1 141 003 1 148 -0.04 1 174 -0.26 1 212 0.03
150 1 103 016 1 108 021 1 127 0.00 1 155 0.16
300 0 207 016 O 217 021 O 255 000 1 77 0.16
600 0 103 016 O 108 021 O 127 0.00 O 155 0.16
1200 0 51 016 O 54 -0.70 O 63 000 O 77 0.16
2400 0 25 0.16 O 26 114 0 31 0.00 O 38 0.16
4800 0 12 0.16 O 13 -248 0 15 0.00 O 19 -2.34
9600 0 6 — 0 6 -2.48 0 7 000 O 9 —-2.34
19200 0 2 — 0 2 — 0 3 0.00 O 4 -2.34
31250 0 1 0.00 O 1 — 0 1 — 0 2 0.00
38400 0 1 — 0 1 — 0 1 0.00 — — —
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(3]

< Error processing >

No
ORER=1

Yes

Overrun error processing

-

Yes

No

Y

Framing error processing | | Clear RE bitin SCRto 0

—
|

No
PER=1

Yes

Parity error processing

o
- |l

Clear ORER, PER, and
FER flags in SSR to O

<End>

Figure 14-7 Sample Serial Reception Data Flowchart (cont)
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Write the FWE assessment program and
transfer program (and the program/erase
control program if necessary) beforehand

MD2, MD1, MDO = 110, 111
Reset-start

Transfer program/erase control
program to RAM

Branch to program/erase control
program in RAM area

FWE = high*

Execute program/erase control
program (flash memory rewriting)

Clear FWE*

Branch to flash memory application
program

Notes: Do not apply a constant high level to the FWE pin. Apply a high level to the FWE pin
only when the flash memory is programmed or erased. Also, while a high level is
applied to the FWE pin, the watchdog timer should be activated to prevent
overprogramming or overerasing due to program runaway, etc.

* For further information on FWE application and disconnection, see section 19.14,
Flash Memory Programming and Erasing Precautions.

Figure 19-18 User Program Mode Execution Procedure
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19.9  Programming/Erasing Flash Memory

In the on-board programming modes, flash memory programming and erasing is performed by software, using the CPU.
There are four flash memory operating modes. program mode, erase mode, program-verify mode, and erase-verify mode.
Transitions to these modes can be made by setting the PSU and ESU bitsin FLMCR2, and the P, E, PV, and EV bitsin
FLMCRL

The flash memory cannot be read while being programmed or erased. Therefore, the program that controls flash memory
programming/erasing (the programming control program) should be located and executed in on-chip RAM or external
memory.

Notes: 1. Operation isnot guaranteed if setting/resetting of the SWE, EV, PV, E, and P bitsin FLMCRL, and the ESU
and PSU bitsin FLMCRZ, is executed by a program in flash memory.

2. When programming or erasing, set FWE to 1 (programming/erasing will not be executed if FWE = 0).

3. Perform programming in the erased state. Do not perform additional programming on previously programmed
addresses.

19.9.1 Program Mode

Follow the procedure shown in the program/program-verify flowchart in figure 19-19 to write data or programs to flash
memory. Performing program operations according to this flowchart will enable data or programs to be written to flash
memory without subjecting the device to voltage stress or sacrificing program data reliability. Programming should be
carried out 32 bytes at atime.

Thewait times (X, Y, z, a, 3, y, €, n)after bits are set or cleared in flash memory control registers 1 and 2 (FLMCRL,
FLMCR?2) and the maximum number of programming operations (N) are shown in table 22.42 in section 22.7.6, Flash
Memory Characteristics.

Following the elapse of (x) ps or more after the SWE bit is set to 1 in flash memory control register 1 (FLMCRZ1), 32-byte
program datais stored in the program data area and reprogram data area, and the 32-byte data in the reprogram data area
written consecutively to the write addresses. The lower 8 bits of the first address written to must be H'00, H'20, H'40,
H'60, H'80, H'A0, H'CO, or H'EQ. Thirty-two consecutive byte data transfers are performed. The program address and
program data are latched in the flash memory. A 32-byte data transfer must be performed even if writing fewer than 32
bytes; in this case, H'FF data must be written to the extra addresses.

Next, the watchdog timer is set to prevent overprogramming in the event of program runaway, etc. Set avalue greater than
(y+z+a+R)pusasthe WDT overflow period. After this, preparation for program mode (program setup) is carried out by
setting the PSU bit in FLMCR2, and after the elapse of (y) ps or more, the operating mode is switched to program mode
by setting the P bit in FLMCRZ1. The time during which the P bit is set is the flash memory programming time. Make a
program setting so that the time for one programming operation is within the range of () ps.

19.9.2 Program-Verify Mode

In program-verify mode, the data written in program mode is read to check whether it has been correctly written in the
flash memory.

After the elapse of a given programming time, the programming mode is exited (the P bit in FLMCR1 is cleared to 0, then
the PSU hitin FLMCR2 iscleared to O at least () uslater). Next, the watchdog timer is cleared after the elapse of () us
or more, and the operating mode is switched to program-verify mode by setting the PV bit in FLMCRL1. Before reading in
program-verify mode, adummy write of H'FF data should be made to the addresses to be read. The dummy write should
be executed after the elapse of (y) ps or more. When the flash memory isread in this state (verify datais read in 16-bit
units), the data at the latched addressis read. Wait at least (€) us after the dummy write before performing this read
operation. Next, the originally written data is compared with the verify data, and reprogram data is computed (see figure
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Programming and
Wait time: x erase possible

. i \

tosci min 0 ps

-
Vcc

|
tmps* 3
FWE 7j:_> min 0 ps <~;.\ \v
A
MD2to MDo *1 |

tmps* 3
RES ¥ N
SWE
SWE
set A clear
SWE bit

|:| Flash memory access disabled period
(x: Wait time after SWE setting) *2

[ Flash memory reprogrammable period
(Flash memory program execution and data read, other than verify, are disabled.)

Notes: 1. Always fix the level by pulling down or pulling up the mode pins (MD2 to MDo)
until powering off, except for mode switching.

2. See section 22.7.6, Flash Memory Characteristics.

3. Mode programming setup time typs (min) = 200 ns

Figure 19-33 Powering On/Off Timing (Boot M ode)

Rev.6.00 Oct.28.2004 page 616 of 1016
REJ09B0138-0600H
RENESAS



Section 22 Electrical Characteristics

22.1  Electrical Characteristics of Masked ROM Version (H852398) and ROMless Versions
(H85/2394, H85/2392, and H8S/2390)

22.1.1  Absolute Maximum Ratings

Table22-1 Absolute Maximum Ratings

Item Symbol Value Unit
Power supply voltage Vot -0.3to0 +7.0 \%
Input voltage (except port 4) Vi, —0.3t0 + V. +0.3 Y,
Input voltage (port 4) V., —0.3t0 AV, +0.3 \%
Reference voltage Voo —0.3t0 AV, +0.3 \%
Analog power supply voltage AV —0.3to0 +7.0 \Y
Analog input voltage Vo —0.3t0 AV, +0.3 \%
Operating temperature Toor Regular specifications: —20 to +75 °C
Wide-range specifications: —40 to +85 °C
Storage temperature Ty -55to +125 °C

Caution: Permanent damage to the chip may result if absolute maximum ratings are exceeded.

Note: * Do not supply the power supply voltage to the V., pin. Doing so could permanently damage the LSI. Connect an
external capacitor between the V., pin and the ground pin.
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22.6.4 A/D Conversion Characteristics
Table 22-31 lists the A/D conversion characteristics.
Table 22-31 A/D Conversion Characteristics

Condition A: Ve =AV =27V 1055V,V 4 =27V 1t0AV, Vs =AVg =0V,
@=2t010 MHz, T, =-20to +75°C (regular specifications),
T, =-40to +85°C (wide-range specifications)

ConditionB: Vo c=AVc=50V +10%, V.4 =45V 10AV ., Ves= AV =0V,
g=2t020MHz, T, =-20to +75°C (regular specifications),
T, =-40to +85°C (wide-range specifications)

ConditionC: Vc=AV=30t055V,V,4=30Vt0AV, Vs=AVx=0V,
g=2t0 13 MHz, T,=-20to0 +75°C (regular specifications),
T, =-40to +85°C (wide-range specifications)

Condition A Condition B Condition C
Item Min Typ Max Min Typ Max Min Typ Max Unit
Resolution 10 10 10 10 10 10 10 10 10 bits
Conversion time 134 — — 6.7 — — 104 — — us
Analog input capacitance — — 20 — — 20 — — 20 pF
Permissible signal-source @~ — — 10** — — 10** — @ —  10*' kQ
impedance _ _ gx2 _ gk _ 5*5
Nonlinearity error — — 75 — — +35 — — +7.5 LSB
Offset error — — 75 — — +35 — — +7.5 LSB
Full-scale error — — 75 — — +35 — — +7.5 LSB
Quantization — — +05 — — +05 — — +0.5 LSB
Absolute accuracy — — +8.0 — — +40 — — +8.0 LSB

Notes: 1. 40V <AV . .<55V
27V<AV., <40V
2 <12 MHz
g>12 MHz
30V <AV, <40V

a s> wbd
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TGR4A—Timer General Register 4A H'FE98 TPU4

TGR4B—Timer General Register 4B H'FE9A TPU4
Bit : 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HEEEEEEEEEEEEE.
Initial value : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Read/Write : R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

TCR5—Timer Control Register 5 H'FEAOQ TPU5S
Bit : 7 6 5 4 3 2 1 0
| — | CCLR1 | CCLRO | CKEG1 | CKEGO | TPSC2 | TPSC1 | TPSCO |
Initial value : 0 0 0 0 0 0 0 0
Read/Write : — R/W R/W R/W R/W R/W R/W R/W

—

Time Prescaler

0 | 0 | O |Internal clock: counts on @/1
1 |Internal clock: counts on g/4
1 | 0 |Internal clock: counts on @/16
1 |Internal clock: counts on /64
1 | 0 | 0 |External clock: counts on TCLKA pin input
1 |External clock: counts on TCLKC pin input
1 | 0 |Internal clock: counts on /256
1 | External clock: counts on TCLKD pin input

Note: This setting is ignored when channel 5 is in phase
counting mode.

Clock Edge

0 | 0O | Countatrising edge

1 | Count at falling edge

1 | — | Count at both edges

Note: This setting is ignored when channel
5 is in phase counting mode.
Counter Clear

0 | O |TCNT clearing disabled

TCNT cleared by TGRA compare match/input capture

1
1 | O |TCNT cleared by TGRB compare match/input capture
1

TCNT cleared by counter clearing for another channel
performing synchronous clearing/synchronous operation*

Note: * Synchronous operating setting is performed by setting
the SYNC bit TSYR to 1.
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SSRO—Serial Status Register 0

Bit

Initial value :
Read/Write :

Transmit Data Register Empty

7

H'FF7C

: 3 2
| TDRE | RDRF | ORER | ERS | PER | TEND | MPB | MPBT |

1
RI(W)*

0
RI(W)*

0 0 0 1 0 0
RIW)*  RIW)* R(W)* R R RIW

Smart Card Interface O

Multiprocessor Bit Transfer

0 | Data with a 0 multiprocessor bit is transmitted

1 | Data with a 1 multiprocessor bit is transmitted

Multiprocessor Bit

0 | [Clearing condition]

When data with a 0 multiprocessor bit is received

1 | [Setting condition]

When data with a 1 multiprocessor bit is received

Transmit End

0 [Clearing conditions]

write data to TDR

* When 0 is written to TDRE after reading TDRE = 1
« When the DMAC or DTC is activated by a TXI interrupt and

1 | [Setting conditions]

< On reset, or in standby mode or module stop mode

« When the TE bit in SCR is 0 and the ERS bit is 0

* When TDRE =1 and ERS = 0 (normal transmission) 2.5 etu
after a 1-byte serial character is sent when GM = 0

* When TDRE = 1 and ERS = 0 (normal transmission) 1.0 etu
after a 1-byte serial character is sent when GM = 1

Parity Error

Note: etu: Elementary Time Unit (time for transfer of 1 bit)

0 | [Clearing condition]

When 0 is written to PER after reading PER = 1

1 | [Setting condition]

When, in reception, the number of 1 bits in the receive data plus the parity bit
does not match the parity setting (even or odd) specified by the O/E bit in SMR

Error Signal Status

0 | [Clearing conditions]
« On reset, or in standby mode or module stop mode
* When 0 is written to ERS after reading ERS = 1

1 | [Setting condition]
When the error signal is sampled at the low level

0

[Clearing condition]
When 0 is written to ORER after reading ORER = 1

i

[Setting condition]
When the next serial reception is completed while RDRF = 1

Receive Data Register Full

Note: Clearing the TE bit in SCR to 0 does not affect the ERS flag, which retains its prior state.
Overrun Error

0

[Clearing conditions]
« When 0 is written to RDRF after reading RDRF = 1

* When the DMAC or DTC is activated by an RXI interrupt and read data from RDR

[Setting condition]

When serial reception ends normally and receive data is transferred from RSR to RDR

0

[Clearing conditions]

* When 0 is written to TDRE after reading TDRE = 1
« When the DMAC or DTC is activated by a TXI interrupt and write data to TDR

[N

[Setting conditions]

* When the TE bitin SCR is 0
» When data is transferred from TDR to TSR and data can be written to TDR

Note: * Can only be written with 0 for flag clearing.

RENESAS
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