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and EXDMAC il

DREQ/EDREQ Input tebras | tberaH
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EDREQ2, EDREQ3
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Figure C.2 Package
Dimensions (TLP-
145V)
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Section 3 MCU Operating Modes

e H8S/2377, H8S/2377R, H8S/2375, H8S/2375R, H8S/2373, and H8S5/2373R

Bit Bit Name Initial Value R/W Descriptions

7,6 — All 1 R/W Reserved

The initial value should not be modified.
54 — All O R/W Reserved

The initial value should not be modified.
3 FLSHE 0 R/W Flash Memory Control Register Enable

Controls CPU access to the flash memory control
registers (FLMCR1, FLMCR2, EBR1, and EBR?2). If
this bit is set to 1, the flash memory control registers
can be read from and written to. If this bit is cleared to
0, the flash memory control registers are not selected.
At this time, the contents of the flash memory control
registers are maintained. This bit should be written to
0 in other than flash memory version.

0: Flash memory control registers are not selected for
area H'FFFFC8 to H'FFFFCB

1: Flash memory control registers are selected for
area H'FFFFC8 to H'FFFFCB

2 — 0 — Reserved
This bit is always read as 0 and cannot be modified.
1 EXPE — R/W External Bus Mode Enable

Sets external bus mode.

In modes 1, 2, and 4, this bit is fixed at 1 and cannot
be modified. In modes 3 and 7, this bit can be read
from and written to.

Writing of O to this bit when its value is 1 should only
be carried out when an external bus cycle is not being
executed.

0: External bus disabled
1: External bus enabled

0 RAME 1 R/W RAM Enable

Enables or disables the on-chip RAM. The RAME bit
is initialized when the reset state is released.

0: On-chip RAM is disabled
1: On-chip RAM is enabled
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Section 3 MCU Operating Modes

3.37 Pin Functions
Table 3.2 shows the pin functionsin each operating mode.

Table3.2 Pin Functionsin Each Operating Mode

Port Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 Mode 7
Port A PA7to PAS P*IA P*IA P*/IA P*/A P*/IA P*/IA
PA4to PAO A A
Port B A A P*/A P*/A P*/IA P*/IA
Port C A A P*/A P*/A P*/A P*/A
Port D D D P*/D D P*/D P*/D
Port E p/D* P*/D P*/D P*/D P*/D P*/D
Port F  PF7, PF6 p/C* p/C* P*/C piC* P*/C P*/C
PF5, PF4 C C c
PF3 p/C* p/C* piC*
PF2 to PFO P*I/C P*/C P*IC
PortG PG6toPGl  P*/C P*IC P*/C P*/C P*/C P*/C
PGO p/iC* p/iC* P*IC

Legend: P: 1/O port
A: Address bus output
. Data bus input/output
. Control signals, clock input/output
After reset

Note: Mode 5 is available only for the H8S/2378 0.18um F-ZTAT Group and H8S/2378R 0.18um
F-ZTAT Group.

Only modes 1 and 2 may be used on ROM-less versions.

*O O
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Section 5 Interrupt Controller

Bit

Bit Name

Initial Value

Description

15

0

Reserved

This bit is always read as 0 and the initial value should
not be changed.

14
13
12

IPR14
IPR13
IPR12

P

R/W
R/W
R/W

Sets the priority of the corresponding interrupt source.
000: Priority level 0 (Lowest)

001: Priority level 1

010: Priority level 2

011: Priority level 3

100: Priority level 4

101: Priority level 5

110: Priority level 6

111: Priority level 7 (Highest)

Reserved

This bit is always read as 0 and the initial value should
not be changed.

IPR10
IPR9
IPR8

[EnY

R/W
R/W
R/W

Sets the priority of the corresponding interrupt source.
000: Priority level O (Lowest)

001: Priority level 1

010: Priority level 2

011: Priority level 3

100: Priority level 4

101: Priority level 5

110: Priority level 6

111: Priority level 7 (Highest)

Reserved

This bit is always read as 0 and the initial value should
not be changed.

a1 o

IPR6
IPR5
IPR4

[EnY

R/W
R/W
R/W

Sets the priority of the corresponding interrupt source.
000: Priority level 0 (Lowest)

001: Priority level 1

010: Priority level 2

011: Priority level 3

100: Priority level 4

101: Priority level 5

110: Priority level 6

111: Priority level 7 (Highest)
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Section 6 Bus Controller (BSC)

6.3.8 DRAM Control Register (DRAMCR)
DRAMCR is used to make DRAM/synchronous DRAM interface settings.
Note: The synchronous DRAM interface is not supported by the H8S/2378 Group.

Bit Bit Name Initial Value R/W Description

15 OEE 0 R/W OE Output Enable

The OE signal used when EDO page mode DRAM
is connected can be output from the (OE) pin. The
OE signal is common to all areas designated as
DRAM space.

When the synchronous DRAM is connected, the
CKE signal can be output from the (OE) pin. The
CKE signal is common to the continuous
synchronous DRAM space.

0: OE/CKE signal output disabled
(OE)/(CKE) pin can be used as 1/O port
1: OE/CKE signal output enabled

14 RAST 0 R/W RAS Assertion Timing Select

Selects whether, in DRAM access, the RAS signal
is asserted from the start of the T, cycle (rising
edge of ¢) or from the falling edge of ¢.

Figure 6.4 shows the relationship between the
RAST bit setting and the RAS assertion timing.

The setting of this bit applies to all areas
designated as DRAM space.

0: RAS is asserted from ¢ falling edge in T, cycle
1: RAS is asserted from start of T, cycle

13 — 0 R/W Reserved

This bit can be read from or written to. However,
the write value should always be 0.
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Section 6 Bus Controller (BSC)

6.14  Usage Notes

6.14.1 External BusRelease Function and All-M odule-Clocks-Stopped M ode

InthisLSl, if the ACSE bitis set to 1in MSTPCR, and then a SLEEP instruction is executed with
the setting for all peripheral module clocks to be stopped (MSTPCR = H'FFFF, EXMSTPCR =
H'FFFF) or for operation of the 8-bit timer module alone (M STPCR = H'FFFE, EXMSTPCR =
H'FFFF), and atransition is made to the dleep state, the all-modul e-clocks-stopped mode is entered
in which the clock is also stopped for the bus controller and /O ports. In this state, the external
bus release function is halted. To use the external bus release function in sleep mode, the ACSE
bit in MSTPCR must be cleared to 0. Conversely, if a SLEEP instruction to place the chipin all-
modul e-clocks-stopped mode is executed in the external bus released state, the transition to all-
modul e-clocks-stopped mode is deferred and performed until after the busis recovered.

6.14.2 External Bus Release Function and Softwar e Standby

InthisLSlI, internal bus master operation does not stop even while the busisreleased, aslong as
the program is running in on-chip ROM, etc., and no external access occurs. If a SLEEP
instruction to place the chip in software standby mode is executed while the external busis
released, the transition to software standby mode is deferred and performed after the busis
recovered.

Also, since clock oscillation halts in software standby mode, if BREQ goes low in this mode,
indicating an external bus rel ease request, the request cannot be answered until the chip has
recovered from the software standby state.

6.14.3 External BusRelease Function and CBR Refreshing/Auto Refreshing

CBR refreshing/auto refreshing cannot be executed while the external busis released. Setting the
BREQOE bit to 1 in BCR beforehand enables the BREQO signal to be output when a CBR
refresh/auto refresh request is issued.

Note: The auto refresh control is not supported by the H8S/2378 Group.
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Section 8 EXDMA Controller (EXDMAC)

DMA write DMA write DMA write
¢ EpipipEpiy RNy NpNppipE
Address bus X X 5@:% X :)@::X X X:

FVR B L

LWR

EDACK

3 3(( 3 3(
ETEND ! IR :)5

— ™ ik ‘
Bus release Bus release Bus release Last transfer cycle  Bus
release

Figure8.25 Exampleof Single Address Mode (Word Write) Transfer

After one byte or word has been transferred in response to one transfer request, the busis released.
While the bus is released, one or more CPU, DMAC, or DTC bus cycles are initiated.
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Section 9 Data Transfer Controller (DTC)

9.5.2 Repeat M ode

In repeat mode, one operation transfers one byte or one word of data. Table 9.5 lists the register
function in repeat mode. From 1 to 256 transfers can be specified. Once the specified number of
transfers has ended, theinitial state of the transfer counter and the address register specified asthe
repeat areaisrestored, and transfer is repeated. In repeat mode the transfer counter val ue does not
reach H'00, and therefore CPU interrupts cannot be requested when DISEL = 0.

Table9.5 Register Function in Repeat Mode

Name Abbreviation Function
DTC source address register SAR Designates source address
DTC destination address register DAR Designates destination address
DTC transfer count register AH CRAH Holds number of transfers
DTC transfer count register AL CRAL Designates transfer count
DTC transfer count register B CRB Not used

N — N N — N

SAR DAR
or — Repeat area <:> ~-— o

DAR Transfer SAR

N~  — N &~

Figure9.7 Memory Mapping in Repeat Mode
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Section 10 1/O Ports

10.2 Port 2
Port 2 isan 8-bit I/O port that also has other functions. The port 2 has the following registers.

e Port 2 data direction register (P2DDR)

e Port 2 dataregister (P2DR)

e Port 2 register (PORT2)

10.2.1 Port 2 Data Direction Register (P2DDR)

The individual bits of P2DDR specify input or output for the pins of port 2.

P2DDR cannot be read; if it is, an undefined value will be read.

Bit Bit Name Initial Value R/W Description

7 P27DDR 0 W When a pin function is specified to a general

c PR G W pupose 0 seing e bt o1 mkes e

5 P25DDR 0 W clearing this bit to 0 makes the pin an input pin.
4 P24DDR 0 W

3 P23DDR 0 W

2 P22DDR 0 W

1 P21DDR 0 W

0 P20DDR 0 w
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Section 10

I/0 Ports

e P23/PO3/TIOCD3/TxD4/(IRQ11)

The pin function is switched as shown below according to the combination of the TPU channel

3 settings (by bits MD3 to MDOin TMDR_3, bits IOD3 to I0D0 in TIORL _3, and bits
CCLR2to CCLROiIn TCR_3), bit NDER3in NDERL, bit TE in SCR of SCI_4, hit P23DDR,
and bit ITS11inITSR.

TE 0 1

TPU channel 3 (1) in table (2) in table below —
settings below

P23DDR — 0 1 1 —
NDER3 — — 0 1 —

Pin function TIOCD3 output P23 input P23 output | POS3 output TXD4 output

TIOCA3 input®

IRQ1T interrupt input™?

Notes: 1. TIOCD3 input when MD3 to MDO = B'0000 and 10D3 to IODO = B'10xx.

2. IRQ11 input when ITS11 = 1.

TPU channel 3 (2) 1) 2) ) 1) 2
settings
MD3 to MDO B'0000 B'0010 B'0011
I0D3 to I0D0 B'0000 B'0001 to — B'xx00 Other than B'xx00
B'0100 B'0011
B'1xxx B'0101 to
B'0111
CCLR2to — — — — Other B'110
CCLRO than
B'110
Output function — Output — — PWM mode —
compare 2 output
output

Legend:
x: Don't care
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Section 10 1/O Ports

10.15 Port G
Port G isa7-bit I/O port that also has other functions. The port G has the following registers.

e Port G data direction register (PGDDR)

e Port G dataregister (PGDR)

e Port G register (PORTG)

e Port Function Control Register 0 (PFCRO)

10.15.1 Port G Data Direction Register (PGDDR)

Theindividua bits of PGDDR specify input or output for the pins of port G.

PGDDR cannot be read; if it is, an undefined value will be read.

Bit  Bit Name Initial Value  R/W Description
7 — 0 — Reserved
6 PG6DDR 0 w e Modes 7 (when EXPE =1), 1, 2, and 4
5 PG5DDR 0 w Pins PG6 to PG4 function as bus control
2 PGADDR 0 W input/output pins (BREQO, BACK, and BREQ)
when the appropriate bus controller settings are
3 PG3DDR 0 w made. Otherwise, these pins are I/O ports, and their
2 PG2DDR 0 W functions can be switched with PGDDR.
1 PG1DDR 0 W When the E_output enable bits (CS3E to CSOE)
- are set to 1, pins PG3 to PGO function as CS output
0 PGODDR 1/0 w pins when the corresponding PGDDR bit is set to 1,

and as input ports when the bit is cleared to 0.
When CS3E to CSOE are cleared to 0, pins PG3 to
PGO are 1/0O ports, and their functions can be
switched with PGDDR.

e Mode 7 (when EXPE = 0)

Pins PG6 to PGO are I/O ports, and their functions
can be switched with PGDDR.

Note: * PGODDR is initialized to 1 in modes 1 and 2, and to 0 in modes 4 and 7.
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Section 11 16-Bit Timer Pulse Unit (TPU)

11.34 Timer Interrupt Enable Register (TIER)

TIER registers control enabling or disabling of interrupt requests for each channel. The TPU has
six TIER registers, one for each channel.

Bit Bit Name Initial value R/W Description
7 TTGE 0 R/W A/D Conversion Start Request Enable

Enables or disables generation of A/D conversion
start requests by TGRA input capture/compare
match.

0: A/D conversion start request generation disabled
1: A/D conversion start request generation enabled

6 — 1 — Reserved
This bit is always read as 1 and cannot be
modified.

5 TCIEU 0 R/W Underflow Interrupt Enable

Enables or disables interrupt requests (TCIU) by
the TCFU flag when the TCFU flag in TSR is set to
linchannels 1, 2, 4, and 5.

In channels 0 and 3, bit 5 is reserved. It is always
read as 0 and cannot be modified.

0: Interrupt requests (TCIU) by TCFU disabled
1: Interrupt requests (TCIU) by TCFU enabled

4 TCIEV 0 R/W Overflow Interrupt Enable

Enables or disables interrupt requests (TCIV) by
the TCFV flag when the TCFV flag in TSR is set to
1.

0: Interrupt requests (TCIV) by TCFV disabled
1: Interrupt requests (TCIV) by TCFV enabled

3 TGIED 0 R/W TGR Interrupt Enable D

Enables or disables interrupt requests (TGID) by
the TGFD bit when the TGFD bitin TSR is setto 1
in channels 0 and 3.

In channels 1, 2, 4, and 5, bit 3 is reserved. It is
always read as 0 and cannot be modified.

0: Interrupt requests (TGID) by TGFD bit disabled
1: Interrupt requests (TGID) by TGFD bit enabled
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Section 12 Programmable Pulse Generator (PPG)

Compare match signals

Ly

NDERH

NDERL

Control logic

PMR

PCR

PO15 ——
PO14 ——
PO13 ~—
PO12 ——
PO11 ~—
PO10 ——
PO9 —=—j
PO8 ——
PO7 ——]
PO6 ——
PO5 ——]
PO4 ——]
PO3 ——]
PO2 ——
PO1 ——]

Pulse output
pins, group 3
--------------- PODRH
Pulse output
pins, group 2

Pulse output
pins, group 1
--------------- PODRL

Pulse output
pins, group 0

PO0 ——

Legend:
PMR
PCR
NDERH
NDERL
NDRH
NDRL
PODRH
PODRL

: PPG output mode register

: PPG output control register
: Next data enable register H
: Next data enable register L
: Next data register H

: Next data register L

: Output data register H

: Output data register L

Internal
data bus

Figure12.1 Block Diagram of PPG
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Section 13 8-Bit Timers (TMR)

Figure 13.1 shows a block diagram of the 8-bit timer module (TMR_0 and TMR_1).

External clock source Internal clock sources
TMR_0 TMR_1

TMCIO /8 /8

TMCI1 /64 /64

0/8192  §/8192

Clock 1
Clock select Clock 0

| TCORA O TCORA_1

TMOO ~—
TMRIO ——=

TMO1 —~——
TMRI1 ——=

A/D
coNversion |
start request

Compare match A1, K) K)

Compare match AO| Comparator A_0 Comparator A_1 |

Overflow 1 , ﬁ y m s

Overflow 0 TCNT_O TCNT_1
Clear0 A
Clear 1

Compare match B1

Comgare match B0 | Comparator B_0 Ii' Comparator B_1 |
Control logic (ﬁ (ﬁ
| TcorBO | TCORB.1 [

> TcsrRo [ TesR1 K

signal
— I = - e—
L» CMIAO
—— CMIBO
—— 0VI0
——— CMIA1
CMIB1
= 0vH1
Interrupt signals
Legend:
TCORA_O : Time constant register A_0 TCORA_1 : Time constant register A_1
TCORB_0 : Time constant register B_0 TCORB_1 : Time constant register B_1
TCNT_O : Timer counter_0 TCNT_1 : Timer counter_1
TCSR_0 : Timer control/status register_0 TCSR_1 : Timer control/status register_1
TCR_O : Timer control register_0 TCR_1 : Timer control register_1

Internal bus

Figure 13.1 Block Diagram of 8-Bit Timer M odule
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Section 15 Serial Communication Interface (SCI, IrDA)

15.3.8 Smart Card Mode Register (SCMR)

SCMR selects Smart Card interface mode and its format.

Bit Bit Name

Initial Value

R/W

Description

7 _
to

All 1

Reserved
These bits are always read as 1.

SDIR

RW

Smart Card Data Transfer Direction

Selects the serial/parallel conversion format.
0: LSB-first in transfer

1: MSB-first in transfer

The bit setting is valid only when the transfer data
format is 8 bits. For 7-bit data, LSB-first is fixed.

2 SINV

R/W

Smart Card Data Invert

Specifies inversion of the data logic level. The
SINV bit does not affect the logic level of the parity
bit. To invert the parity bit, invert the O/E bit in
SMR.

0: TDR contents are transmitted as they are.
Receive data is stored as itis in RDR.

1: TDR contents are inverted before being
transmitted. Receive data is stored in inverted
form in RDR.

Reserved
This bit is always read as 1.

0 SMIF

RW

Smart Card Interface Mode Select

This bit is set to 1 to make the SCI operate in
Smart Card interface mode.

0: Normal asynchronous mode or clocked
synchronous mode

1: Smart card interface mode
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Section 21 Flash Memory (0.18-pum F-ZTAT Version)

e Programming Data (128 bytes): Data to be programmed
The size is specified in the response to the programming unit inquiry.
e SUM (one byte): Checksum

Response

e Response, H'06, (one byte): Response to 128-byte programming
On completion of programming, the boot program will return ACK.

Error Response ‘ H'DO ‘ ERROR ‘
e Error response, H'DO, (one byte): Error response for 128-byte programming
e ERROR: (one byte): Error code
H'11: Checksum Error
H'2A: Addresserror
The addressis not within the specified MAT.
H'53: Programming error
A programming error has occurred and programming cannot be continued.

The specified address should match the unit for programming of data. For example, when the
programming isin 128-byte units, the lower byte of the address should be H'00 or H'80.
When there are less than 128 bytes of datato be programmed, the host should fill the rest with
H'FF.

Sending the 128-byte programming command with the address of H'FFFFFFFF will stop the
programming operation. The boot program will interpret this as the end of the programming and
wait for selection of programming or erasing.

Command ‘ H'50 ‘ Address ‘ SUM ‘

e Command, H'50, (one byte): 128-byte programming

e Programming Address (four bytes): End code is H'FF, H'FF, H'FF, H'FF.
e SUM (one byte): Checksum

Response

e Response, H'06, (one byte): Response to 128-byte programming
On completion of programming, the boot program will return ACK.

Error Response ‘H'DO ‘ERROR ‘
e Error Response, H'DO, (one byte): Error response for 128-byte programming
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Section 25 List of Registers

Section 25 List of Registers

The address list gives information on the on-chip /O register addresses, how the register bits are
configured, and the register states in each operating mode. The information is given as shown
below.

1

Register addresses (address order)
Registers are listed from the lower allocation addresses.

Reserved addresses are indicated by — in the register name column. Do not access to reserved
addresses.

For the addresses of 16 or 32 bits, the MSB-side address is described.
Registers are classified by functional modules.
The access sizeisindicated.

Register bits

Bit configurations of the registers are described in the same order as the register addresses.
Reserved bits are indicated by — in the bit name column.

For the registers of 16 or 32 bits, the MSB is described first.

Register states in each operating mode
Register states are described in the same order as the register addresses.

The register states described here are for the basic operating modes. If there is a specific reset
for an on-chip peripheral module, refer to the section on that on-chip peripheral module.

25.1 Register Addresses (Address Order)

The data bus width indicates the numbers of bits by which the register is accessed.

The number of access states indicates the number of states based on the specified reference clock.
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Section 26 Electrical Characteristics

Table26.8 BusTiming (2)

Conditions. Vcc=3.0Vt03.6V,AVcc=3.0V1t03.6V,V,s=30V1t0AVcc, Vss=AVgs=
0V, ¢ =8MHzto 33 MHz, T,=-20°C to +75°C (regular specifications),
T,=-40°C to +85°C (wide-range specifications)

Item Symbol Min. Max. Unit Test Conditions
WR delay time 1 twrp1 — 15 ns Figures 26.7 to
WR delay time 2 twrp2 — 15 ns 26.22
WR pulse width 1 twswi 1.0 x tee 13 — ns
WR pulse width 2 twswz 1.5 % tye-13 — ns
Write data delay time twop — 20 ns
Write data setup time 1 twos1 05 xte—15 — ns
Write data setup time 2 twos2 1.0 xtyc—-15 — ns
Write data setup time 3 twoss 15xty—-15 — ns
Write data hold time 1 twort 0.5 x teyc -8 — ns
Write data hold time 2 tworz 1.0 x teyc —8 — ns
Write data hold time 3 twoHs 1.5 x teye —8 — ns
Write command setup time 1 twest 0.5 xtg,e —10 — ns
Write command setup time 2 twesz 1.0 xtye—-10 — ns
Write command hold time 1 twer 0.5 xtg,e —10 — ns
Write command hold time 2 twehz 1.0 xtye—-10 — ns
Read command setup time 1 trest 15xty—-10 — ns
Read command setup time 2 tres2 2.0 xtge 10  — ns
Read command hold time treH 0.5 xt,e—10 — ns
CAS delay time 1 teasor — 15 ns
CAS delay time 2 tcasp2 — 15 ns
CAS setup time 1 tesra 0.5 x toye 10  — ns
CAS setup time 2 tesre 1.5 %ty -10  — ns
CAS pulse width 1 teaswi 1.0 xtye—20 — ns
CAS pulse width 2 teaswz 1.5 x tye 20 — ns
CAS precharge time 1 tepwi 1.0 xtye—20 — ns
CAS precharge time 2 tepw2 1.5 %ty 20 — ns
OE delay time 1 toent — 15 ns
OE delay time 2 toene — 15 ns
Precharge time 1 tecHa 1.0 xtyc—20 — ns
Precharge time 2 techz 15xty,—20 — ns
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Section 26 Electrical Characteristics

M e T T T T
) \_
° R J( [\ J(
| tap
A23 to AO
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Figure 26.11 Basic Bus Timing: Three-State Access (CS Assertion Period Extended)
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Section 26 Electrical Characteristics
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Figure26.19 CAS-Before-RASRefresh Timing
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Figure26.20 CAS-Before-RAS Refresh Timing (with Wait Cycle Insertion)
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