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Section 1 Overview

e On-chip memory

ROM Model ROM RAM Remarks
Flash memory HD64F2258 256 kbytes 16 kbytes
version HD64F2239 384 kbytes 32 kbytes
HD64F2238B 256 kbytes 16 kbytes
HD64F2238R 256 kbytes 16 kbytes
HD64F2227 128 kbytes 16 kbytes
PROM version HD6472237 128 kbytes 16 kbytes
Masked ROM HD6432258 256 kbytes 16 kbytes
version HD6432258W 256 kbytes 16 kbytes
HD6432256 128 kbytes 8 kbytes
HD6432256W 128 kbytes 8 kbytes
HD6432239 384 kbytes 32 kbytes
HD6432239W 384 kbytes 32 kbytes
HD6432238B 256 kbytes 16 kbytes
HD6432238BW 256 kbytes 16 kbytes
HD6432238R 256 kbytes 16 kbytes
HD6432238RW 256 kbytes 16 kbytes
HD6432236B 128 kbytes 8 kbytes
HD6432236BW 128 kbytes 8 kbytes
HD6432236R 128 kbytes 8 kbytes
HD6432236RW 128 kbytes 8 kbytes
HD6432237 128 kbytes 16 kbytes
HD6432235 128 kbytes 4 kbytes
HD6432233 64 kbytes 4 kbytes
HD6432227 128 kbytes 16 kbytes
HD6432225 128 kbytes 4 kbytes
HD6432224 96 kbytes 4 kbytes
HD6432223 64 kbytes 4 kbytes

e General 1/0 ports
— /O pins: 72
— Input-only pins: 10
e Supports various power-down states
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Section 3 MCU Operating Modes

Modes 4 and 5 Mode 6 Mode 7
(advanced extended modes (advanced extended mode (advanced single-chip mode)
with on-chip ROM disabled) with on-chip ROM enabled)
H'000000 H'000000 H'000000
On-chip ROM On-chip ROM
External address H'O1FFFF
space H'020000
Reserved
N N H'040000 | External address
1 T T space T
H'FFB0O00 Reserved” H'FFB000 Reserved*
H'FFDO00 . * H'FFDO00 H'FFD0O00
On-chip RAM -chi -chi
n-chip On-chip RAM* H'EFEEBE On-chip RAM
H'FFEFCO| External address H'FFEFCO| External address
space space
H'FFF800 H'FFF800 H'FFF800
Internal I/O registers Internal I/O registers Internal I/O registers
H'FFFF3F
H'FFFF40 | External address H'FFFF40 | External address
space space
H'FFFF60 | Internal /O registers H'FFFFE0 | nternal 1/0 registers HFFFFEO0 | | iemal 110 registers
H'FFFFCO -chi * H'FFFFCO —chi N H'FFFFCO -
HFFFFER On-chip RAM HFFFFEF On-chip RAM HEFFFFE On-chip RAM

Note: * Extermal addresses can be accessed by clearing the RAME bit in SYSCR to 0.

Figure3.2 H8S/2256 Memory Map in Each Operating M ode
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Section 5 Interrupt Controller

TCR write cycle by CPU CMIA exception handling
- >t

Internal

address bus TCR address X

-l

Internal
write signal I
|

CMIEA , i

CMFA

CMIA
interrupt signal

Figure5.9 Contention between Interrupt Generation and Disabling

5.6.2 Instructionsthat Disable Interrupts

The instructions that disable interrupts are LDC, ANDC, ORC, and XORC. After any of these
instructions are executed, al interrupts including NMI are disabled and the next instruction is
always executed. When the | bit is set by one of these instructions, the new value becomesvalid
two states after execution of the instruction ends.

5.6.3 When Interruptsare Disabled
There are times when interrupt acceptance is disabled by the interrupt controller.

Theinterrupt controller disables interrupt acceptance for a 3-state period after the CPU has
updated the mask level with an LDC, ANDC, ORC, or XORC instruction.

5.6.4 Interrupts during Execution of EEPM OV Instruction
Interrupt operation differs between the EEPM OV .B instruction and the EEPMOV.W instruction.

With the EEPMQV .B instruction, an interrupt request (including NMI) issued during the transfer
is not accepted until the move is completed.
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Section 6 PC Break Controller (PBC)

Rn as its addressing mode, and that instruction is located in on-chip ROM or RAM, the
instruction will be one state later than in normal operation.

6.4  UsageNotes

6.4.1 Module Stop M ode Setting

PBC operation can be disabled or enabled using the module stop control register. The initial
setting is for PBC operation to be halted. Register accessis enabled by clearing module stop
mode. For details, refer to section 24, Power-Down Modes.

6.4.2 PC Break Interrupts

The PC break interrupt is shared by channels A and B. The channel from which the request was
issued must be determined by the interrupt handler.

6.4.3 CMFA and CMFB

The CMFA and CMFB flags are not automatically cleared to 0, so O must be written to CMFA or
CMFB dfter first reading the flag whileitis set to 1. If the flag isleft set to 1, another interrupt
will be requested after interrupt handling ends.

6.4.4 PC Break Interrupt when DTC and DMAC* IsBus Master

A PC break interrupt generated when the DTC and DMAC* isthe bus master is accepted after the
bus has been transferred to the CPU by the bus controller.

Note: * Supported only by the H8S/2239 Group.
6.4.5 PC Break Set for Instruction Fetch at Address Following BSR, JSR, IMP, TRAPA,
RTE, and RTS Instruction

Even if the instruction at the address following a BSR, JSR, IMP, TRAPA, RTE, or RTS
instruction is fetched, it is not executed, and so a PC break interrupt is not generated by the
instruction fetch at the next address.
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Section 7 Bus Controller

Figure 7.1 shows a block diagram of the bus controller.

Chip select signals

Area decorder

Internal
address bus

Q

Internal control

signals

Bus mode signal

Internal data bus

<—— CPU bus request signal
=—— DTC bus request signal
«— DMAC bus request signal”
— CPU bus acknowledge signal
— DTC bus acknowledge signal

— DMAC bus acknowledge signal*

ABWCR
External bus control signals ASTCR
BCRH
BCRL
BREQ
BACK Bus
controller
ST Wait
WAIT controller WCRH
WCRL
S, Bus arbiter
Legend:

ABWCR: Bus width control register
ASTCR: Access state control register
WCRH: Wait control register H

WCRL: Wait control register L
BCRH: Bus control register H
BCRL: Bus control register L

Note: * Supported only by the H8S/2239 Group.

Figure7.1 Block Diagram of Bus Controller
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Section 11 16-Bit Timer Pulse Unit (TPU)

Table11.9 TPSC2to TPSCO (Channel 4)

Bit 2 Bit 1 Bit 0
Channel TPSC2 TPSC1 TPSCO Description
4* 0 0 0 Internal clock: counts on ¢/1
1 Internal clock: counts on ¢/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 ¢/1024
1 Counts on TCNT5 overflow/underflow

Notes: This setting is ignored when channel 4 is in phase counting mode.
* Not available in the H8S/2227 Group.

Table 11.10 TPSC2 to TPSCO (Channe 5)

Bit 2 Bit 1 Bit 0
Channel TPSC2 TPSC1 TPSCO Description
5 0 0 0 Internal clock: counts on ¢/1
1 Internal clock: counts on ¢/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

Notes: This setting is ignored when channel 5 is in phase counting mode.
* Not available in the H8S/2227 Group.
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Section 11 16-Bit Timer Pulse Unit (TPU)

2. Free-running count operation and periodic count operation

Immediately after areset, the TPU's TCNT counters are all designated as free-running
counters. When the relevant bit in TSTR is set to 1 the corresponding TCNT counter starts up-
count operation as afree-running counter. When TCNT overflows (changes from H'FFFF to
H'0000), the TCFV hitin TSR isset to 1. If the value of the corresponding TCIEV bit in TIER
is 1 at this point, the TPU requests an interrupt. After overflow, TCNT starts counting up again
from H'0000.

Figure 11.4 illustrates free-running counter operation.

TCNT value

H'0000

Time

CST bit

TCFV

Figure11.4 Free-Running Counter Operation

When compare match is selected asthe TCNT clearing source, the TCNT counter for the
relevant channel performs periodic count operation. The TGR register for setting the period is
designated as an output compare register, and counter clearing by compare match is selected
by means of bits CCLR2 to CCLRO in TCR. After the settings have been made, TCNT starts
count-up operation as a periodic counter when the corresponding bit in TSTRis set to 1. When
the count value matches the value in TGR, the TGF bitin TSR issetto 1 and TCNT is cleared
to H'0000.

If the value of the corresponding TGIE bitin TIER is 1 at this point, the TPU requests an
interrupt. After a compare match, TCNT starts counting up again from H'0000.

Figure 11.5 illustrates periodic counter operation.

Rev. 6.00 Mar. 18, 2010 Page 399 of 982
REJ09B0054-0600
RENESAS




Section 11 16-Bit Timer Pulse Unit (TPU)

TCNT write cycle

Ty Tz
ot
' SO L e
Address X TCNT address X

Write signal | |
Counter clearing I_l
signal

TCNT N X H'0000

Figure11.46 Contention between TCNT Writeand Clear Operations

11.10.5 Contention between TCNT Write and I ncrement Operations

If incrementing occursin the T, state of a TCNT write cycle, the TCNT write takes precedence
and TCNT is not incremented. Figure 11.47 shows the timing in this case.

TCNT write cycle

Ty Tz
fe——t—
T L L
Address X TCNT address X

Write signal | |
TCNT input | |
clock

TCNT N X o M

TCNT write data’

Figure 11.47 Contention between TCNT Writeand Increment Operations
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Section 12 8-Bit Timers

1255 TCNT External Reset Timing

TCNT iscleared at the rising edge of an external reset input, depending on the settings of the
CCLR1 and CCLRO bitsin TCR. The width of the clearing pulse must be at least 1.5 states. Figure
12.8 shows the timing of this operation.

‘ B I I

External reset I
input pin

Clear signal \’—‘

TCNT N-1 X N X H'00

Figure12.8 Timing of Clearing by External Reset Input

1256  Timing of Overflow Flag (OVF) Setting

OVFin TCSRis set to 1 when the timer count overflows (changes from H'FF to H'00). Figure
12.9 shows the timing of this operation.

¢ I I

TCNT Hee X H00
Overflow signal I |
OVF |

Figure12.9 Timing of OVF Setting
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Section 14 |EBus™ Controller (IEB) [H8S/2258 Group]

H: Header, MA: Master address field, SA: Slave address field,
CF: Control field, LF: Message length field, D1, D2,..., Dn-1, Dn: Data field

Slave reception | Broadcast reception
| Dn H| MA | sA |[cFl LF | b1 [ D2 |7, |Dn-1] Dn
O 77
IECTR ! '

RE.DEE _____ .. :Broadcast reception is performed while the DEE bitissetto 1. . ________
IEFLG : | : L

RSS 1 : '
"""""""":’ """"""""""" l'"'"""""'"""""""""""': """""

IEFLG ' : :
Y S e e

.....................................................................................

I T \ ____________________________________ [
MRQ ! : ;

______________________________________ y R
RXE S o
Set the RxE flag and the master unit address in IEMAL and IEMA2.
IEMAL | X Lower 4 bits of the master address
IEMA2 j X Upper 8 bits of the master address

Figure14.10 Error Occurrencein the Broadcast Reception (DEE = 1)

1443 Master Reception

This section shows an example of performing a master reception using the DTC after dave
reception.

(1) IEB Initialization

(a) Setting the IEBus Control Register (IECTR)
Enable the IEBus pins, select the signal polarity, and select aclock supplied to the IEB. Set the
RE bit to 1 to perform reception. The LUEE bit does not need to be specified.

(b) Setting the IEBus Master Unit Address Registers 1 and 2 (IEARL and IEAR2)

Specify the master unit address and specify the communications mode in IEAR1. Compare
with the dave address in the communications frame and receive the frame if matched.
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Section 15 Serial Communication Interface (SCI)

| Initialization | [1] [1] SClinitialization:
T The RxD pin is automatically designated
( Start reception ) as the receive data input pin.
> [2] 1D reception cycle:
| Set MPIE bit in SCR to 1 | 2] Set the MPIE bit in SCR to 1.

T [3] SCI status check, ID reception and

| Read ORER and FER flags in SSR | comparison:
Read SSR and check that the RDRF

flag is set to 1, then read the receive
FERVORER =1 data in RDR and compare it with this
station’s ID.
NoO If the data is not this station's ID, set the
MPIE bit to 1 again, and clear the RDRF
Read RDRF flag in SSR 3] flag to 0.
If the data is this station's ID, clear the
No RDREF flag to 0.
[4] SCI status check and data reception:
Read SSR and check that the RDRF
Yes flag is set to 1, then read the data in
RDR.

Read receive data in RDR

[5] Receive error processing and break
detection:
If a receive error occurs, read the ORER
and FER flags in SSR to identify the
error. After performing the appropriate

This station's ID?

Yes error processing, ensure that the ORER
- and FER flags are all cleared to 0.
Read ORER and FER flags in SSR Reception cannot be resumed if either

of these flags is set to 1

v In the case of a framing error, a break
es . .
FER v ORER = 1 - can be detected by reading the RxD pin
value.
No

Read RDRF flag in SSR 4]

*

Read receive data in RDR

All data received? y [B]

(' Error processing )

(Continued on
next page)

Clear RE bitin SCR to 0

<End>

Figure15.16 Sample Multiprocessor Serial Reception Flowchart (1)
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Section 15 Serial Communication Interface (SCI)

| Initialization | [1] [1] SCl initialization:
T The RxD pin is automatically
] designated as the receive data input
Start reception pin

[3] Receive error processing:

If a receive error occurs, read the
ORER flag in SSR, and after
performing the appropriate error
processing, clear the ORER flag to 0.
Transfer cannot be resumed if the
ORER flag is set to 1.

SCI status check and receive data

read:

(Continued below) Read SSR and check that the RDRF

flag is set to 1, then read the receive

Read RDRF flag in SSR | [4] data in RDR and clear the RDRF flag
to 0.

Transition of the RDRF flag from 0 to 1

No can also be identified by an RXI

interrupt.

[5] Serial reception continuation
procedure:
To continue serial reception, before
Read receive data in RDR, and the final bit of the current frame is
clear RDRF flag in SSR to 0 received, reading the RDRF flag,
reading RDR, and clearing the RDRF
flag to O should be finished. The
RDRF flag is cleared automatically
when the DMAC™* or the DTC*2 is
5] activated by a receive data full
interrupt (RXI) request and the RDR
value is read.

Yes

All data received?

Clear RE bitin SCRto 0

Notes: 1. Supported only by the H8S/2239
Group.
<End> 2. The case, in which the DTC

automatically clears the RDRF
flag, occurs only when DISEL in
DTC is 0 with the transfer

3] ( Error processing ) counter not being 0. Therefore,
the RDRF flag should be

| cleared by CPU when DISEL is

| 1, or when DISEL is 0 with the

transfer counter being 0.

| Overrun error processing

Clear ORER flag in SSR to 0 |

<End>

Figure 15.22 Sample Serial Reception Flowchart
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Section 16 I°C Bus Interface (IIC) (Option)

16.4.2  Initial Setting

At startup the following procedure is used to initialize the | 1C.

Start initialization

Set MSTPB4 =0 (||CO) Clear module stop.
MSTPB3 = 0 (IIC1)

(MSTPCRB)
I
| Set IICE = 1 (SCRX) | Enable CPU access by IIC control register and data register.
I
| Set ICE = 0 (ICCR) | Enable SAR and SARX access.
I
| Set SAR and SARX | Set transfer format for 1st slave address, 2nd slave address,
| and IIC (SVA8 to SVAQ, FS, SVAX6 to SVAXO0, FSX).
| Set ICE = 1 (ICCR) | Enat\ble IMCR and IMDR access. Use SCL and SDA pins is IIC
port.
I
| Set ICSR | Set acknowledge bit (ACKB).
I
| Set SCRX | Set transfer rate (IICX).
I
| Set ICMR | Set transfer format, wait insertion, and transfer rate (MLS,
| WAIT, CKS2 to CKSO0).
| Set ICCR | Set interrupt enable, transfer mode, and acknowledge

judgment (IEIC, MST, TRS, ACKE).

Transmit/receive start

Figure16.6 Flowchart for 11C Initialization (Example)

Note: The ICMR register should be written to only after transmit or receive operations have
completed.
Writing to the ICMR register while atransmit or receive operation isin progress could
cause an erroneous va ue to be written to bit counter bits BC2 to BCO. This could result in
improper operation.

16.4.3 Master Transmit Operation

In 1°C bus format master transmit mode, the master device outputs the transmit clock and transmit
data, and the dave device returns an acknowledge signal.
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Section 20 Flash Memory (F-ZTAT Version)

Do not select the HN27C4096 setting for the PROM programmer, and only use the specified
socket adapter. Failure to observe these points may result in damage to the device.

Powering On and Off (See Figures 20.14 to 20.16): Do not apply a high level to the FWE pin
until VCC has stahilized. Also, drive the FWE pin low before turning off VCC.

When applying or disconnecting VCC power, fix the FWE pin low and place the flash memory in
the hardware protection state.

The power-on and power-off timing requirements should also be satisfied in the event of a power
failure and subsequent recovery.

FWE Application/Disconnection (See Figures 20.14 to 20.16): FWE application should be
carried out when MCU operation isin a stable condition. If MCU operation is not stable, fix the
FWE pin low and set the protection state.

The following points must be observed concerning FWE application and disconnection to prevent
unintentional programming or erasing of flash memory:

o Apply FWE when the VCC voltage has stahilized within its rated voltage range.
¢ Inboot mode, apply and disconnect FWE during areset.

e Inuser program mode, FWE can be switched between high and low level regardless of the
reset state. FWE input can also be switched during execution of a program in flash memory.

e Do not apply FWE if program runaway has occurred.

e Disconnect FWE only when the SWE1, ESU1, PSU1, EV1, PV1, P1, and E1 bitsin FLMCR1
are cleared.

Make sure that the SWEL, ESU1, PSUL, EV1, PV1, P1, and E1 bits are not set by mistake
when applying or disconnecting FWE.

Do Not Apply a Constant High Level to the FWE Pin: Apply ahigh level to the FWE pin only
when programming or erasing flash memory. A system configuration in which ahigh level is
constantly applied to the FWE pin should be avoided. Also, while ahigh level is applied to the
FWE pin, the watchdog timer should be activated to prevent overprogramming or overerasing due
to program runaway, €tc.

Use the Recommended Algorithm when Programming and Erasing Flash Memory: The
recommended algorithm enables programming and erasing to be carried out without subjecting the
device to voltage stress or sacrificing program data reliability. When setting the P1 or E1 bit in
FLMCRL, the watchdog timer should be set beforehand as a precaution against program runaway,
etc.
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Section 26 List of Registers

Register
Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 Module
MAR_1A — — — — — — — — DMAC
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
I0AR_1A Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ETCR_1A Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
MAR_1B — — — — — — — —
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
I0AR_1B Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ETCR_1B Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P1DR P17DR P16DR P15DR P14DR P13DR P12DR P11DR P10DR PORT
P3DR — P36DR P35DR P34DR P33DR P32DR P31DR P30DR
P7DR P77DR P76DR P75DR P74DR P73DR P72DR P71DR P70DR
PADR — — — — PA3DR PA2DR PA1DR PAODR
PBDR PB7DR PB6DR PB5DR PB4DR PB3DR PB2DR PB1DR PBODR
PCDR PC7DR PC6DR PC5DR PC4DR PC3DR PC2DR PC1DR PCODR
PDDR PD7DR PD6DR PD5DR PD4DR PD3DR PD2DR PD1DR PDODR
PEDR PE7DR PE6DR PE5DR PE4DR PE3DR PE2DR PE1DR PEODR
PFDR PF7DR PF6DR PF5DR PF4DR PF3DR PF2DR PF1DR PFODR
PGDR — — — PG4DR PG3DR PG2DR PG1DR PGODR
TCR_O CCLR2 CCLR1 CCLRO CKEG1 CKEGO TPSC2 TPSC1 TPSCO TPU_O
TMDR_O — — BFB BFA MD3 MD2 MD1 MDO
TIORH_O 10B3 10B2 10B1 10BO 10A3 I10A2 10A1 I0A0
TIORL_O 10D3 10D2 10D1 10D0 10C3 10C2 10C1 10CO
TIER_O TTGE — — TCIEV TGIED TGIEC TGIEB TGIEA
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Section 27 Electrical Characteristics

27.3.5 DJ/A Conversion Characteristics
Table 27.24 lists the D/A conversion characteristics.

Table 27.24 D/A Conversion Characteristics

Condition A (F-ZTAT version and masked ROM version):
V,.=27V1t036V,AV =27V 1036V,
V,=27Vt0AV_,V=AV =0V, ¢ =21016.0 MHz,
T, =-20°C to +75°C (regular specifications)

Condition B (Masked ROM version):V =22V t03.6 V,AV_ =22V t03.6V,
V,=22V1I0AV_,V=AV_ =0V, ¢ =2106.25 MHz,
T, =-20°C to +75°C (regular specifications),
T, =-40°C to +85°C (wide-range specifications)

Condition C (F-ZTAT version and masked ROM version):
V,.=30Vto36V,AV_=3.0V1t036V,
V,=30VtoAV_,V =AV =0V,
¢ =10.0t0 20.0 MHz,
T, =-20°C to +75°C (regular specifications),
T, =-40°C to +85°C (wide-range specifications)

Conditions A, C Condition B

Item Min Typ Max Min Typ Max Unit  Test Condition

Resolution 8 8 8 8 8 8 bits

Conversion time  — — 10 — — 10 Us Load capacitance
=20 pF

Absolute accuracy” — +2.0 +3.0 — +3.0 +4.0 LSB Load resistance
=2 MQ

— — +2.0 — — +3.0 LSB Load resistance

=4 MQ

Note: * Does not apply in module stop mode, software standby mode, watch mode, subactive
mode, or subsleep mode.
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Section 27 Electrical Characteristics

Test

Item Symbol  Min Typ Max Unit Conditions
Programming Maximum programming N1 — — 6" Times

count**** N2 — — 994™
Erase Wait time after SWE1 tene 1 1 — ps

bit setting™*

Wait time after ESU1 tew 100 100 — us

bit setting™*

Wait time after E1 bit [ 10 10 100 ms

setting®*®

Wait time after E1 bit t. 10 10 — ps

clear*!

Wait time after ESU1 e 10 10 — us

bit clear**

Wait time after EV1 bit  t, 20 20 — us

setting™*

Wait time after H'FF [ 2 2 — ps

dummy write**

Wait time after EV1 bit  t_, 4 4 — ps

clear*!

Wait time after SWE1 teone 100 100 — ps

bit clear

Maximum erase N — — 100 Times

*1%5
count

Notes: 1. Make each time setting in accordance with the program/program-verify flowchart or
erase/erase-verify flowchart.

2. Programming time per 128 bytes (Shows the total period for which the P1 bit in the
flash memory control register 1 (FLMCRL1) is set. It does not include the program
verification time.)

3. Block erase time (Shows the total period for which the E1 bitin FLMCRL1 is set. It does
not include the erase verification time.)

4. Maximum programming time value
t (max) = Wait time after P1 bit setting (t,,) x maximum program count (N)

(Lo T Lopso) X 6 + (L00) X 994

5. Relationship among the maximum erase time (t, (max)), the wait time after E1 bit
setting (t.), and the maximum erase count (N) is shown below.

t. (max) = Wait time after E1 bit setting (t.) x maximum erase count (N)

6. The minimum times that all characteristics after reprogramming are guaranteed. (The
range between 1 and a minimum value is guaranteed.)

7. Reference value at 25°C. (Normally, it is a reference that rewriting is enabled up to this
value.)

8. Data hold characteristics are when reprogramming is performed within the range of
specifications including a minimum value.
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Section 27 Electrical Characteristics
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Figure27.18 Burst ROM Access Timing (One-State Access)
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Figure27.19 External BusRelease Timing
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Section 27 Electrical Characteristics

Tl T2 or T3
— ]
¢ N\
trep trep
—
TENDT, TENDO \ B /

Figure27.22 DMAC TEND Output Timing

' /N S

tbros | tbrRoH

DREQ1, DREQO \ /

\

Figure27.23 DMAC DREQ Input Timing

27.74 Timing of On-Chip Peripheral Modules

Figures 27.24 to 27.34 show the timing of on-chip peripheral modules.

Ta T2
o
/S \/ / o
tprs | | trrH
(eoat—poe--
Ports 1, 3,4, 7, 9, )g E(
Ato G (read)
thwp

Ports 1, 3, 7, X

Ato G (write)

Figure27.24 1/0 Port Input/Output Timing
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Section 27 Electrical Characteristics

SCK3to SCKO*  / \ / \ / \ / \

trxo
TXD3 to TxDO" X X X X
(transmit data)

trxs| |tRxH
RxD3 to RxD0O" X X { ) X X
(receive data)

Note: * SCK2, TxD2, and RxD2 are not available in the H8S/2227 Group.

Figure27.32 SCI Input/Output Timing (Clocked Synchronous M ode)

¢
ttrRGs
—
ADTRG \

Figure27.33 A/D Converter External Trigger Input Timing

SDA1
to SDAO

SCL1
to SCLO

Note: * S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Retransmission start condition

Figure 27.34 1°C Bus|nterface Input/Output Timing (Optional)

Rev. 6.00 Mar. 18, 2010 Page 960 of 982
REJ09B0054-0600
RENESAS



