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Section 4 Exception Handling

Internal Prefetch of first
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(1)(3) Reset exception handling vector address (when reset, (1)=H'000000, (3)=H'000002)
(2)(4) Start address (contents of reset exception handling vector address)

(5) Start address ((5)=(2)(4))

(6) First program instruction

Note: * Seven program wait states are inserted.

Figure4.2 Reset Sequence (Advanced M ode with On-chip ROM Disabled)

432 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, all interrupt requests,
including NMI, are disabled immediately after areset. Since the first instruction of aprogramis
always executed immediately after the reset state ends, make sure that this instruction initializes
the stack pointer (example: MOV.L #xx: 32, SP).

433 On-Chip Peripheral Functions after Reset Release

After reset release, MSTPCR isinitialized to H'OFFF and all modules except the DMAC,
EXDMAC and the DTC enter module stop mode.

Consequently, on-chip peripheral module registers cannot be read or written to. Register reading
and writing is enabled when module stop mode is exited.
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Section 6 Bus Controller (BSC)

6.3.11 Refresh Timer Counter (RTCNT)

RTCNT is an 8-hit readable/writable up-counter. RTCNT counts up using the internal clock
selected by bits RTCK2 to RTCKO in REFCR.

When RTCNT matches RTCOR (compare match), the CMF flagin REFCR isset to 1 and
RTCNT iscleared to H'00. If the RFSHE bit in REFCR isset to 1 at thistime, arefresh cycleis
started. If the RFSHE bit is cleared to 0 and the CMIE bit in REFCR is set to 1, a compare match
interrupt (CMI) is generated.

RTCNT isinitialized to H'00 by areset and in hardware standby mode. It isnot initialized in
software standby mode.

6.3.12 Refresh Time Constant Register (RTCOR)

RTCOR is an 8-bit readable/writable register that sets the period for compare match operations
with RTCNT.

The values of RTCOR and RTCNT are constantly compared, and if they match, the CMF flag in
REFCRissetto 1 and RTCNT iscleared to H'00.

RTCOR isinitialized to H'FF by areset and in hardware standby mode. It is not initialized in
software standby mode.
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Section 6 Bus Controller (BSC)

If areas 2 to 5 are designated as continuous synchronous DRAM space, large-capacity (e.g. 64-

Mbit) synchronous DRAM can be connected. In this case, the CS2, CS3, CS4, and CS5 pinsare

used asthe RAS, CAS, WE, and CLK signals for the continuous synchronous DRAM space. The
OE pinis used asthe CKE signal.

Area 6: In externally expanded mode, all of area 6 is external space.
When area 6 external space is accessed, the CS6 signal can be output.
Only the basic businterface can be used for area 6.

Area 7: Area7 includes the on-chip RAM and internal/O registers. In externally expanded mode,
the space excluding the on-chip RAM and internal 1/0 registersis external address space. The on-
chip RAM is enabled when the RAME hit is set to 1 in the system control register (SY SCR); when
the RAME hit is cleared to 0, the on-chip RAM is disabled and the corresponding addresses are in
external address space.

When area 7 external address space is accessed, the CS7 signal can be outpt.

Only the basic bus interface can be used for the area 7 memory interface.

6.4.4 Chip Select Signals

This LS can output chip select signals (CSO to CS7) for areas 0 to 7. The signal outputs low when
the corresponding external space area is accessed. Figure 6.7 shows an example of CSO to CS7
signal's output timing.

Enabling or disabling of CSO to CS7 signals output is set by the data direction register (DDR) bit
for the port corresponding to the CSO to CS7 pins.

In expanded mode with on-chip ROM disabled, the CSO pin is placed in the output state after a
reset. Pins CS1 to CS7 are placed in the input state after a reset and so the corresponding DDR bits
should be set to 1 when outputting signals CS1 to CS7.

In expanded mode with on-chip ROM enabled, pins CS0 to CS7 are dl placed in the input state
after areset and so the corresponding DDR bits should be set to 1 when outputting signals CS0 to
CS7.

When areas 2 to 5 are designated as DRAM space, outputs CS2 to CS5 are used as RAS signals.

When areas 2 to 5 are designated as continuous synchronous DRAM space in the H8S/2378R
Group, outputs CS2, CS3, CS4, and CS5 are used asRAS, CAS, WE, and CLK signals.
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Section 6 Bus Controller (BSC)

Software
o TrRo . Tre | | Standby v TR |
)
q) p—
CSn (RASN) | | | | | |
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UCAS, LCAS
N : i i L i :
HWR (WE) High )

Note: n=2to5

Figure6.39 Self-Refresh Timing

In some DRAM s provided with a self-refresh mode, the RAS signal precharge time immediately
after self-refreshing islonger than the normal precharge time. A setting can be made in bits
TPCS2 to TPCS0 in REFCR to make the precharge time immediately after self-refreshing from 1
to 7 states longer than the normal precharge time. In this case, too, normal precharging is
performed according to the setting of bits TPC1 and TPCO in DRACCR, and therefore a setting
should be made to give the optimum post-self-refresh precharge time, including this time. Figure
6.40 shows an exampl e of the timing when the precharge time immediately after self-refreshing is
extended by 2 states.
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Section 8 EXDMA Controller (EXDMAC)

8.2

I nput/Output Pins

Table 8.1 shows the pin configuration of the EXDMAC.

Table8.1 Pin Configuration
Abbre-
Channel Name viation 110 Function
2 EXDMA transfer request 2 EDREQ2 Input Channel 2 external request
EXDMA transfer EDACK2 Output  Channel 2 single address transfer
acknowledge 2 acknowledge
EXDMA transfer end 2 ETEND2 Output  Channel 2 transfer end
EDREQ2 acceptance EDRAK2 Output  Natification to external device of
acknowledge channel 2 external request
acceptance and start of transfer
processing
3 EXDMA transfer request 3 EDREQS Input Channel 3 external request
EXDMA transfer EDACKS Output  Channel 3 single address transfer
acknowledge 3 acknowledge
EXDMA transfer end 3 ETEND3 Output  Channel 3 transfer end
EDREQS3 acceptance EDRAKS Output  Notification to external device of
acknowledge channel 3 external request

acceptance and start of transfer
processing
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Section 8 EXDMA Controller (EXDMAC)

Block Transfer Mode:

Bit Bit Name Initial Value R/W Description

31 — AllO — Reserved

to These bits are always read as 0 and cannot be

24 modified.

23 Undefined R/W Block Size

to These bits specify the block size (number of bytes

16 or number of words) for block transfer. Setting H'01
specifies one as the block, while setting H'00
specifies the maximum block size, that is 256. The
register value always indicates the specified block
size.

15 Undefined R/W 16-Bit Transfer Counter

I)O These bits specify the number of block transfers.

Setting H'0001 specifies one block transfer. Setting
H'0000 means no specification for the number of
transfers, and the transfer counter function is
halted. In this case, there is no transfer end
interrupt by the transfer counter. Setting H'FFFF
specifies the maximum number of block transfers,
that is 65,535. During EXDMA transfer, this counter
shows the remaining number of block transfers.
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Section 8 EXDMA Controller (EXDMAC)

The source address repeat areais specified by bits SARA4 to SARAQ in EDACR, and the
destination address repeat area by bits DARA4 to DARAO in EDACR. The size of each repeat
area can be specified independently.

When the address register value is the last address in the repeat area and repeat area overflow
occurs, DMA transfer can be temporarily halted and an interrupt request sent to the CPU. If the
SARIE bit in EDACR is set to 1, when the source address register overflows the repeat area, the
IRF bit is set to 1 and the EDA bit cleared to 0in EDMDR, and transfer is terminated. If EDIE =1
in EDMDR, an interrupt is requested. If the DARIE bit in EDACR is set to 1, the above appliesto
the destination address register.

If the EDA bit in EDMDR is set to 1 during interrupt generation, transfer is resumed. Figure 8.9
illustrates the operation of the repeat area function.

When lower 3 bits (8-byte area) of EDSAR are designated as repeat area
(SARA4 to SARAOQ = 3)

External memory

Range of
EDSAR values
H'23FFFE
H'23FFFF
H'240000 H'240000 Repeated
H'240001 H'240001
H'240002 H'240002
H'240003 H'240003
H'240004 H'240004
H'240005 H'240005
H'240006 H'240006
H'240007 H'240007
———— - —» Repeat area overflow

H'240008 interrupt can be
H'240009 requested

Figure8.9 Example of Repeat Area Function Operation

Caution is required when the repeat area overflow interrupt function is used together with block
transfer mode. If transfer is always terminated when repeat area overflow occursin block transfer
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Section 9 Data Transfer Controller (DTC)

Input circuit

\/\
:> Input buffer
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—  Firstdata — <\: ~—
transfer register \/\
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Chain transfer
(counter = 0)
| Second data __| .
transfer register > | Upper 8 bits —i
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@
\/\

Figure9.13 Chain Transfer when Counter =0
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Section 9 Data Transfer Controller (DTC)
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Section 11 16-Bit Timer Pulse Unit (TPU)

11.10.3 Caution on Cycle Setting

When counter clearing by compare match isset, TCNT iscleared in the final statein which it
matches the TGR value (the point at which the count value matched by TCNT is updated).
Consequently, the actual counter frequency is given by the following formula:

¢
f= ——
(N+1)
Where f: Counter frequency
¢: Operating frequency
N: TGR set value

11.10.4 Contention between TCNT Write and Clear Operations

If the counter clearing signal is generated in the T, state of a TCNT write cycle, TCNT clearing
takes precedence and the TCNT writeis not performed. Figure 11.45 shows the timing in this
case.

TCNT write cycle

T, T,
o
: S e
Address X TCNT address X

Write signal | |
Counter clearing I_l
signal

TCNT N X H'0000

Figure 11.45 Contention between TCNT Write and Clear Operations
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Section 15 Serial Communication Interface (SCI, IrDA)

aready been written to TDR during serial transmission, the SCI transfers the written datato TSR
to continue transmission. Although TDR can be read or written to by the CPU at all times, to
achieve reliable serial transmission, write transmit datato TDR for only once after confirming that
the TDRE hit in SSRisset to 1.

15.3.4  Transmit Shift Register (TSR)

TSR isashift register that transmits serial data. To perform serial data transmission, the SCI first
transfers transmit datafrom TDR to TSR, then sends the data to the TxD pin starting. TSR cannot
be directly accessed by the CPU.

1535 Serial Mode Register (SMR)

SMR is used to set the SCI's serial transfer format and select the on-chip baud rate generator clock
source.

Some bit functions of SMR differ in normal serial communication interface mode and Smart Card
interface mode.

Normal Serial Communication Interface Mode (When SMIF in SCMR is 0)

Bit Bit Name Initial Value  R/W Description
7 C/A 0 RIW Communication Mode
0: Asynchronous mode

1: Clocked synchronous mode

6 CHR 0 R/W Character Length (enabled only in asynchronous
mode)

0: Selects 8 bits as the data length.

1: Selects 7 bits as the data length. LSB-first is
fixed and the MSB (bit 7) of TDR is not
transmitted in transmission.

In clocked synchronous mode, a fixed data length
of 8 bits is used.
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Section 18 D/A Converter

Section 18 D/A Converter

18.1 Features
D/A converter features are listed below.

e 8-bit resolution
e Output channels:

Six channels for the H8S/2378 0.18um F-ZTAT Group, H85/2378R 0.18um F-ZTAT Group,
H8S/2377, and H8S/2377R

Two channels for the H8S/2375, H8S/2375R, H8S/2373, and H8S/2373R
e Maximum conversion time of 10 ps (with 20 pF load)
e Output voltage of OV to Vref
e DJ/A output hold function in software standby mode
e Setting the module stop mode
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Section 21 Flash Memory (0.18-pum F-ZTAT Version)

Boot MAT. Please make sure you know which MAT is selected when switching between
them.

8. When the data storable area indicated by programming parameter FMPDR is within the flash
memory area, an error will occur even when the data stored is normal. Therefore, the data
should be transferred to the on-chip RAM to place the address that FMPDR indicatesin an
area other than the flash memory.

In consideration of these conditions, there are three factors; operating mode, the bank structure of
the user MAT, and operations.

The areas in which the programming data can be stored for execution are shown in tables.

Table21.7 Executable MAT

Initiated Mode

Operation User Program Mode User Boot Mode®
Programming Table 21.8 (1) Table 21.8 (3)
Erasing Table 21.8 (2) Table 21.8 (4)

Note : * Programming/Erasing is possible to user MATSs.
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Section 25 List of Registers

Register

Abbreviation Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Module

PORTA PA7 PAG6 PA5 PA4 PA3 PA2 PAl PAO PORT

PORTB PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO

PORTC PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO

PORTD PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO

PORTE PE7 PE6 PE5 PE4 PE3 PE2 PE1 PEO

PORTF PF7 PF6 PF5 PF4 PF3 PF2 PF1 PFO

PORTG — PG6 PG5 PG4 PG3 PG2 PG1 PGO

P1DR P17DR P16DR P15DR P14DR P13DR P12DR P11DR P10DR

P2DR P27DR P26DR P25DR P24DR P23DR P22DR P21DR P20DR

P3DR — — P35DR P34DR P33DR P32DR P31DR P30DR

P5DR — — — — P53DR P52DR P51DR  P50DR

P6DR — — P65DR P64DR P63DR P62DR P61DR  P60DR

PSDR — — P85DR P84DR P83DR P82DR P8IRD PSODR

PADR PA7TDR PA6DR PASDR PA4DR PA3DR PA2DR PAI1DR PAODR

PBDR PB7DR PB6DR PB5DR PB4DR PB3DR PB2DR PBIDR PBODR

PCDR PC7DR PC6DR PCS5DR PC4DR PC3DR PC2DR PCIDR PCODR

PDDR PD7DR PD6DR PD5DR PD4DR PD3DR PD2DR PDIDR PDODR

PEDR PE7TDR PESDR PE5DR PE4DR PE3DR PE2DR PEIDR PEODR

PFDR PF7DR PF6DR PF5DR PF4DR PF3DR PF2DR PF1DR PFODR

PGDR — PG6DR PG5DR PG4DR PG3DR PG2DR PGIDR PGODR

PORTH — — — — PH3 PH2 PH1 PHO

PHDR — — — — PH3DR PH2DR PH1DR PHODR

PHDDR — — — — PH3DDR PH2DDR PH1DDR PHODDR

SMR_0™* C/A CHR PE O/E STOP MP CKS1 CKSO0 SCI_0,

SMR_0"° GM BLK PE O/E BCP1 BCPO  CKS1 CKS0 Smart

BRR_O Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 card
- interface

SCR_0 TIE RIE TE RE MPIE TEIE CKE1 CKEO 0

TDR_0O Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO

SSR_O*4 TDRE RDRF ORER FER PER TEND MPB MPBT

SSR_0*® TDRE RDRF ORER ERS PER TEND MPB MPBT

RDR_O Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

SCMR_0 — — — — SDIR SINV — SMIF
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Section 25 List of Registers

25.3 Register Statesin Each Operating Mode

Register High-  Clock Module All Module Software Hardware
Abbreviation Reset Speed Division Sleep Stop Clock Stop Standby Standby Module
MRA Initialized — — — — — — Initialized DTC
SAR Initialized — — — — — — Initialized

MRB Initialized — — — — — — Initialized

DAR Initialized — — — — — — Initialized

CRA Initialized — — — — — — Initialized

CRB Initialized — — — — — — Initialized
ICCRA_O Initialized — — — — — — Initialized 11C2_0
ICCRB_0 Initialized — — — — — — Initialized
ICMR_O Initialized — — — — — — Initialized
ICIER_O Initialized — — — — — — Initialized
ICSR_O Initialized — — — — — — Initialized

SAR_ O Initialized — — — — — — Initialized
ICDRT_O Initialized — — — — — — Initialized
ICDRR_O Initialized — — — — — — Initialized
ICCRA_1 Initialized — — — — — — Initialized 11C2_1
ICCRB_1 Initialized — — — — — — Initialized
ICMR_1 Initialized — — — — — — Initialized
ICIER_1 Initialized — — — — — — Initialized
ICSR_1 Initialized — — — — — — Initialized

SAR_1 Initialized — — — — — — Initialized
ICDRT_O Initialized — — — — — — Initialized
ICDRR_O Initialized — — — — — — Initialized
SEMR_2 Initialized — — — — — — Initialized SCI2
EDSAR_2 Initialized — — — — — — Initialized ExpmAC_2
EDDAR 2 Initialized — — - — — — Initialized **
EDTCR_2 Initialized — — — — — — Initialized
EDMDR_2 Initialized — — — — — — Initialized
EDACR_2 Initialized — — — — — — Initialized
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Section 26 Electrical Characteristics

26.1.2 DC Characteristics

Table26.2 DC Characteristics (1)

Conditions. Vcc=3.0V1t03.6V,AV c=30Vt036V,V,=3.0V toAV,
Ves=AVgs= 0V T,=-20°C to +75°C (regular specifications),
To.=-40°C to +85°C (wide-range specifications)

Test

Item Symbol  Min. Typ. Max. Unit Conditions
Schmitt Port 1, port*22, VT~ Veex 0.2 — — \%
trigger input P50 to P5377,
voltage port 62, DOGZB*Z, VT — — Veex07 vV

Eéit*tzo 5?5*2' VT" = VT Veex0.07 — — v

PH2*2 PH3*?
Input hlgh STBY, ViH Vee x 0.9 — Vce +0.3 Vv
voltage MD2 to MDO

RES, NMI, EMLE Veex09 — Vce +0.3 \%

EXTAL Veex 0.7 — Vce +0.3 \

Port 3, ‘s 2.2 — Vcc+0.3 V

P50 to P5377,

ports 6*2 and 8*°,

ports A to H*®

Port 4, Port 9 2.2 — AVcc +0.3  V
Input low RES, STBY, Vi -0.3 — Veex 01 V
V0|tage MD2 to MDO,

EMLE

NMI, EXTAL -0.3 — Veex0.2  V

Ports 3 to 6*°, -0.3 — Vee x0.2  V

Port 8*°,

ports A to H*?,

port 9
Output high All output pins VoH Vee-0.5 — — \% lon =-200 pA
voltage Vee 1.0 — — \Y, lon = -1 mA
Output low All output pins VoL — — 0.4 \% lo=1.6 mA
voltage P32 to P35 — — 0.5 V  loL=8.0mA

Notes: 1. When the A/D and D/A converters are not used, the AVcc, Vier, and AVss pins should
not be open. Connect the AVcc and Vit pins to Ve, and the AVss pin to Vss.

2. When used as IRQO to IRQ15.
3. When used as other than IRQO0 to IRQ15.
4. When used as SCLO to SCL1, SDAO to SDAL.
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Section 26 Electrical Characteristics

26.1.3 AC Characteristics

O C =50 pF: ports A to H (except
for PH1 when
SDRAM¢ is in use.)
C =30 pF: ports 1 to 3,
P50 to P53,
RL § ports 6 and 8, and
PH1 (PH1 when
SDRAM¢+* is in use.)

LSI output pin lﬂ—o
RL = 2.4 kQ

RH =12 kQ

Input/output timing
measurement level:

c__ = ru 1.5V (Vg = 3.0 V10 3.6 V)

Note: * Not supported by the
H8S/2378 Group.

a a

Figure26.1 Output Load Circuit
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Section 26 Electrical Characteristics

26.2.2 DC Characteristics

Table 26.15 DC Characteristics

Conditions. Vcc=3.0V1t03.6V,AV c=30Vt036V,V,=3.0V toAV,
Ves=AVgs= 0V T,=-20°C to +75°C (regular specifications),
To.=-40°C to +85°C (wide-range specifications)

Test
Item Symbol  Min. Typ. Max. Unit Conditions
Schmitt Port 1, port 2, VT~ Veex0.2 — — \%
. . *2

trigger input P50 t22P53 ', VT — — Vee x0.7  V
voltage port 6™°, port 8”7, " -

PA4 to PA7*2 VT -VT VCC X 007 — — Vv

PF1*?, PF2*?,

PH2*?, PH3*?
Input hlgh STBY, ViH Vee x 0.9 — Vce +0.3 Vv
voltage MD2 to MDO

RES, NMI, EMLE Vee x 0.9 — Vec 403V

EXTAL Vee x 0.7 — Vce +0.3 \%

Port 3, 2.2 — Vce +0.3 \

P50 to P53*%,

ports 6*° and 8*2,

ports A to H*®

Port 4, Port 9 2.2 — AVcc +0.3  V
Input low RES, STBY, A\ -0.3 — Veex01 V
voltage MD2 to MDO,

EMLE

NMI, EXTAL -0.3 — Veex0.2 V

Ports 3 to 6*°, -0.3 — Veex 0.2V

Port 8*°,

ports A to H*3,

port 9
Output high All output pins Von Vee-0.5  — — \% lon =-200 pA
voltage Vee-10 —  — Vo lon=-1mA
Output low  All output pins Vou — — 0.4 \% lo=1.6 mA
voltage P32 to P35** — — 0.5 V. lo.=8.0mA

Notes: 1. When the A/D and D/A converters are not used, the AVcc, Vier, and AVss pins should
not be open. Connect the AVcc and Vief pins to Vee, and the AVss pin to Vss.
2. When used as IRQO to IRQ15.
3. When used as other than IRQO to IRQ15.
4. When used as SCLO, SCL1, SDAQ, and SDA1.
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Section 26 Electrical Characteristics

M e T T T T
) \_
° R J( [\ J(
| tap
A23 to AO
tesp| |
CS7to CSO
|y tast taso| <2H.
»—= tasp 4B
AS
< tasa » trsD1 trsD1| tAH3 -
RD \
Read < >
! !
(RDNn = 1) tace ‘RDs1!RDH1
D15 to DO
< tas3 > trsi1 trepn | 1< taH2 .
RD \
Read
™t t
(RDNn =0) taca <RDS$%<R£H2
D15 to DO
- tase > twro2 tans _
[ omm s — \‘tWRD1 o [‘
HWR, LWR )
WDS3 | /
Write tWE,D : > fvswa V‘ fwors
D15 to DO \
|| LDACD _tbaco2
DACKO, DACK1 _\’ 7
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EDACK2, EDACK3 \ 71

Figure 26.11 Basic Bus Timing: Three-State Access (CS Assertion Period Extended)
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Appendix

TableD.1 Execution State of Instructions

Instruction 1 2 3 4 5
ADD.B #xx:8,Rd [R:W
NEXT
ADD.B Rs,Rd R:W
NEXT
ADD.W R:W 2nd [R:W
#xx:16,Rd NEXT
ADD.W Rs,Rd |[R:W
NEXT
ADD.L R:W 2nd [R:W 3rd [R:W
#xx:32,ERd NEXT
ADD.L ERs,ERd |[R:W
NEXT
ADDS R:W

#1/2/4,ERd NEXT

ADDX #xx:8,Rd |[R:W

NEXT
ADDX Rs,Rd R:W

NEXT
AND.B #xx:8,Rd [R:W

NEXT
AND.B Rs,Rd R:W

NEXT
AND.W R:W 2nd [R:W:
#xx:16,Rd NEXT
AND.W Rs,Rd |[R:W

NEXT
AND.L R:W 2nd [R:W 3rd [R:W
#xx:32,ERd NEXT
AND.L ERs,ERd|R:W 2nd |[R:W

NEXT

ANDC R:W
#xx:8,CCR NEXT
ANDC R:W 2nd |R:W
#xx:8,EXR NEXT
BAND #xx:3,Rd |[R:W

NEXT
BAND R:W 2nd |[R.BEA |[R:W
#xx:3, @ERd NEXT
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