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Section 6 Bus Controller (BSC)

6.3.3  Wait Control RegistersAH, AL, BH, and BL (WTCRAH, WTCRAL, WTCRBH,
and WTCRBL)

WTCRA and WTCRB select the number of program wait states for each areain the external
address space.

In addition, CAS latency is set when a synchronous DRAM is connected.
e WTCRAH

Bit Bit Name Initial Value  R/W Description

15 — 0 R Reserved
This bit is always read as 0 and cannot be
modified.

14 W72 1 R/W Area 7 Wait Control 2 to 0

13 W71 1 R/W

These bits select the number of program wait
states when accessing area 7 while AST7 bit in
ASTCR = 1.

000: Program wait not inserted

12 W70 1 R/W

001: 1 program wait state inserted

010: 2 program wait states inserted
011: 3 program wait states inserted
100: 4 program wait states inserted
101: 5 program wait states inserted
110: 6 program wait states inserted
111: 7 program wait states inserted

11 — 0 R Reserved

This bit is always read as 0 and cannot be
modified.

Rev.7.00 Mar. 18, 2009 page 144 of 1136
REJ09B0109-0700
RENESAS



Section 6 Bus Controller (BSC)

RAS Up Mode

To select RAS up mode, clear the RCDM bit to 0 in DRAMCR. Each time accessto DRAM
space is interrupted and another space is accessed, the RAS signal goes high again. Burst
operation isonly performed if DRAM space is continuous. Figure 6.33 shows an example of
thetiming in RAS up mode.

DRAM space read

DRAM space
read

Normal space
read

T, o T Ty 0 T Ty o T 0 T T

Row address ><Co|umn address 1|

-
B

Address bus

UCAS, LCAS

Column address 2>< External address x:

OE

Data bus

-
|

—

Note: n=2to5

Figure6.33 Example of Operation Timingin RAS Up Mode
(RAST =0, CAST =0)
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Section 7 DMA Controller (DMAC)

Table7.6 Register Functionsin Idle M ode

Function
Register DTDIR=0 DTDIR =1 Initial Setting Operation
23 . . 0 Source Destination Start address of Fixed
| ! MAR ! | address address transfer destination
register register or transfer source
23 15 0 Destination Source Start address of Fixed
[ vee [ 10aR | address  address transfer source or
register register transfer destination
15 0 Transfer counter Number of transfers Decremented every

transfer; transfer

ends when count
reaches H'0000

MAR specifies the start address of the transfer source or transfer destination as 24 hits. MAR is
neither incremented nor decremented by a data transfer. IOAR specifies the lower 16 bits of the
other address. The upper 8 hits of IOAR have avalue of H'FF.

Figure 7.5 illustrates operation in idle mode.

/\/ /\/

MAR — -+— |OAR
/_\/ /_\/

1 byte or word transfer performed in
response to 1 transfer request

Figure7.5 Operationin ldle Mode

The number of transfersis specified as 16 bitsin ETCR. ETCR is decremented by 1 eachtime a
transfer is executed, and when its val ue reaches H'0000, the DTE bit is cleared and data transfer
ends. If the DTIE bit isset to 1 at thistime, an interrupt request is sent to the CPU or DTC. The
maximum number of transfers, when H'0000 is set in ETCR, is 65,536.

Transfer requests (activation sources) consist of A/D converter conversion end interrupts, external
reguests, SCI transmission complete and reception complete interrupts, and TPU channel 0to 5
compare match/input capture A interrupts. External requests can only be specified for channel B.

Figure 7.6 shows an example of the setting procedure for idle mode.
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Section 7 DMA Controller (DMAC)

7514 DMAC and NMI Interrupts

When an NMI interrupt is requested, burst mode transfer in full address modeisinterrupted. An
NMI interrupt does not affect the operation of the DMAC in other modes.

In full address mode, transfer is enabled for a channel when both the DTE bit and DTME bit are
set to 1. With burst mode setting, the DTME bit is cleared when an NMI interrupt is requested.

If the DTME bit is cleared during burst mode transfer, the DMAC discontinues transfer on
completion of the 1-byte or 1-word transfer in progress, then releases the bus, which passes to the
CPU.

The channel on which transfer was interrupted can be restarted by setting the DTME bit to 1 again.
Figure 7.35 shows the procedure for continuing transfer when it has been interrupted by an NMI
interrupt on a channel designated for burst mode transfer.

Resumption of [1] Check that DTE = 1 and
transfer on interrupted DTME = 0 in DMABCRL.
channel

[2] Write 1 to the DTME bit.

Set DTME bit to 1 [2]

< Transfer continues > < Transfer ends >

Figure7.35 Example of Procedurefor Continuing Transfer on Channel Interrupted by
NMI Interrupt
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Section 8 EXDMA Controller (EXDMAC)

8.4.3 DMA Transfer Requests

Auto Request Mode: In auto request mode, transfer request signals are automatically generated
within the EXDMAC in cases where atransfer request signal is not issued from outside, such asin
transfer between two memories, or between a peripheral module that is not capable of generating
transfer requests and memory. In auto request mode, transfer is started when the EDA bit is set to
1in EDMDR.

In auto request mode, either cycle steal mode or burst mode can be selected as the bus mode.
Block transfer mode cannot be used.

External Request M ode: In external request mode, transfer is started by a transfer request signal
(EDREQ) from adevice external to thisLSI. DMA transfer is started when EDREQ isinput while
DMA transfer is enabled (EDA = 1).

The transfer request source need not be the data transfer source or data transfer destination.

The transfer request signal is accepted viathe EDREQ pin. Either falling edge sensing or low level
sensing can be selected for the EDREQ pin by means of the EDREQS bitin EDMDR (low level
sensing when EDREQS = 0, falling edge sensing when EDREQS = 1).

Setting the EDRAKE bit to 1 in EDMDR enablesasignal confirming transfer request acceptance
to be output from the EDRAK pin. The EDRAK signal is output when acceptance and transfer
processing has been started in response to a single external request. The EDRAK signal enables
the external device to determine the timing of EDREQ signal negation, and makesit possible to
provide handshaking between the transfer request source and the EXDMAC.

In external request mode, block transfer mode can be used instead of burst mode. Block transfer
mode allows continuous execution (burst operation) of the specified number of transfers (the block
size) in response to asingle transfer request. In block transfer mode, the EDRAK signal is output
only once for aone-block transfer, since the transfer request viathe EDREQ pin isfor ablock

unit.

84.4 Bus Modes

There are two bus modes: cycle steal mode and burst mode. When the activation source is an auto
reguest, either cycle steal mode or burst mode can be selected. When the activation sourceis an
external regquest, cycle steal mode is used.

Cycle Steal Mode: In cycle steal mode, the EXDMAC releases the bus at the end of each transfer
of atransfer unit (byte, word, or block). If there is a subsequent transfer request, the EXDMAC
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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 10

I/0 Ports

e P10/PO8/TIOCAO
The pin function is switched as shown below according to the combination of the TPU channel
0 settings (by bits MD3 to MDO in TMDR_O, bits IOA3 to IOA0 in TIORH_O, and bits
CCLR2to CCLROin TCR_0), bit NDER8 in NDERH, and bit PLODDR.

TPU channel 0 (1) in table (2) in table below
settings below
P10DDR — 0 1 1
NDERS8 — — 0 1
Pin function TIOCAO output P10 input P10 output PO8 output
TIOCAO input**
TPU channel 0 (2) 1) (2 1) Q) )]
settings
MD3 to MDO B'0000 B'001x B'0010 B'0011
IOA3 to IOAD B'0000 B'0001 to B'xx00 Other Other than B'xx00
B'0100 B'0011 than B'xx00
B'1xxx B'0101 to
B'0111
CCLR2, CCLRO — — — — Other B'001
than
B'001
Output function — Output — PWM*? PWM —
compare mode 1 mode 2
output output output
Legend:
x: Don't care

Notes: 1. TIOCAOQ input when MD3 to MDO = B'0000 and IOA3 to IOAO = B'10xx.
2. TIOCBO output disabled.

Rev.7.00 Mar. 18, 2009 page 471 of 1136
REJ09B0109-0700
RENESAS




Section 10 1/O Ports

10.2.2 Port 2 Data Register (P2DR)

P2DR stores output data for the port 2 pins.

Bit  Bit Name Initial Value R/W Description

7 P27DR 0 R/W Output data for a pin is stored when the pin function

6 P26DR 0 RIW is specified to a general purpose 1/O.

5 P25DR 0 R/W

4 P24DR 0 R/W

3 P23DR 0 R/W

2 P22DR 0 RIW

1 P21DR 0 R/W

0 P20DR 0 R/W

10.2.3 Port 2 Register (PORT?2)

PORT2 shows the pin states.

PORT2 cannot be modified.

Bit  Bit Name Initial Value R/W Description

7 P27 —* R If a port 2 read is performed while P2DDR bits are

6 P26 . R set to 1, the P2DR values are read. If a port 2 read
is performed while P2DDR bits are cleared to 0, the

5 P25 —* R pin states are read.

4 P24 — R

3 P23 —* R

2 P22 — R

1 P21 — R

0 P20 — R

Note: * Determined by the states of pins P27 to P20.
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Section 11 16-Bit Timer Pulse Unit (TPU)

Table11.15 TIOR_2

Bit7 Bit6 Bit5
IOB3 10B2 10B1

Bit 4
I0BO

Description

TGRB_2
Function

TIOCB2 Pin Function

0 0 0

Output
compare
register

Output disabled

Initial output is O output
0 output at compare match

Initial output is O output
1 output at compare match

Initial output is O output
Toggle output at compare match

Output disabled

Initial output is 1 output
0 output at compare match

Initial output is 1 output
1 output at compare match

Initial output is 1 output
Toggle output at compare match

Input
capture
register

Capture input source is TIOCB2 pin
Input capture at rising edge

Capture input source is TIOCB2 pin
Input capture at falling edge

Capture input source is TIOCB2 pin
Input capture at both edges

Legend: x: Don't care
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Section 11 16-Bit Timer Pulse Unit (TPU)

Output Compare Output Timing: A compare match signal is generated in the final state in
which TCNT and TGR match (the point at which the count value matched by TCNT is updated).
When a compare match signal is generated, the output value set in TIOR is output at the output
compare output pin. After amatch between TCNT and TGR, the compare match signal is not
generated until the (TIOC pin) TCNT input clock is generated.

Figure 11.32 shows output compare output timing.

TCNT | |

input clock

TCNT N X N+1

TGR

Compare | |

match signal

TIOC pin X

Figure11.32 Output Compare Output Timing

Input Capture Signal Timing: Figure 11.33 shows input capture signal timing.

UL L
Input capture

input | |
Input capture I I

signal | |

TCNT X N E X N+1 X N+2 E X x

TGR X N X N+2

Figure11.33 Input Capturelnput Signal Timing
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Section 14 Watchdog Timer (WDT)

143 Register Descriptions

The WDT has the following three registers. To prevent accidental overwriting, TCSR, TCNT, and
RSTCSR have to be written to in a method different from normal registers. For details, refer to
section 14.6.1, Notes on Register Access.

e Timer counter (TCNT)
e Timer control/status register (TCSR)
e Reset control/status register (RSTCSR)

1431 Timer Counter (TCNT)

TCNT isan 8-hit readable/writable up-counter. TCNT isinitialized to H'00 when the TME bit in
TCSRiscleared to 0.

14.3.2 Timer Control/Status Register (TCSR)
TCSR selects the clock source to be input to TCNT, and the timer mode.

Bit Bit Name Initial Value  R/W Description

7 OVF 0 RI(W)*  Overflow Flag

Indicates that TCNT has overflowed in interval
timer mode. Only a write of 0 is permitted, to clear
the flag.

[Setting condition]

When TCNT overflows in interval timer mode
(changes from H'FF to H'00)

When internal reset request generation is selected
in watchdog timer mode, OVF is cleared
automatically by the internal reset.

[Clearing conditions]

Cleared by reading TCSR when OVF = 1, then
writing 0 to OVF
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Section 15 Serial Communication Interface (SCI, IrDA)

Table15.7 Maximum Bit Rate with External Clock Input (Clocked Synchronous M ode)

External Input  Maximum Bit External Input  Maximum Bit
¢ (MHz)  Clock (MHz) Rate (bit/s) ¢ (MHz)  Clock (MHz) Rate (bit/s)
8 1.3333 1333333.3 20 3.3333 3333333.3
10 1.6667 1666666.7 25 4.1667 4166666.7
12 2.0000 2000000.0 30 5.0000 5000000.0
14 2.3333 2333333.3 33 5.5000 5500000.0
16 2.6667 2666666.7 341 5.6667 5666666.7
18 3.0000 3000000.0 35*2 5.8336 5833625.0
Notes: 1. Supported on the H8S/2378 0.18um F-ZTAT Group and H8S/2378R 0.18um F-ZTAT
Group only.

2. Supported on the H8S/2378 only.

Table 15.8 Examplesof Bit Ratefor Various BRR Settings (Smart Card Interface M ode)
(whenn=0and S=2372)

Operating Frequency ¢ (MHz)

10.00 10.7136 13.00 14.2848
Bit Rate Error Error Error Error
(bit/s) n N (%) n N (%) n N (%) n N (%)
9600 0 1 30.00 O 1 25.00 0 1 899 O 1 0.00
Operating Frequency ¢ (MHz)
16.00 18.00 20.00 25.00
Bit Rate Error Error Error Error
(bit/s) n N (%) n N (%) n N (%) n N (%)
9600 0 1 1201 O 2 1599 0 2 6.66 O 3 12.49
Operating Frequency ¢ (MHz)
30.00 33.00 34.00*" 35.00%?
Bit Rate Error Error Error Error
(bit/s) n N (%) n N (%) n N (%) n N (%)
9600 0 3 501 O 4 759 0 4 479 0 4 1.99
Notes: 1. Supported on the H8S/2378 0.18um F-ZTAT Group and H8S/2378R 0.18um F-ZTAT
Group only.

2. Supported on the H8S/2378 only.
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Section 15 Serial Communication Interface (SCI, IrDA)

156  Operation in Clocked Synchronous M ode

Figure 15.14 shows the general format for clocked synchronous communication. In clocked
synchronous mode, datais transmitted or received in synchronization with clock pulses. One
character of communication data consists of 8-bit data. In clocked synchronous serial
communication, data on the transmission line is output from one falling edge of the serial clock to
the next. In clocked synchronous mode, the SCI receives data in synchronization with the rising
edge of the serial clock. After 8-bit datais output, the transmission line holds the MSB state. In
clocked synchronous mode, no parity or multiprocessor bit is added. Inside the SCI, the
transmitter and receiver are independent units, enabling full-duplex communication by use of a
common clock. Both the transmitter and the receiver also have a double-buffered structure, so that
data can be read or written during transmission or reception, enabling continuous data transfer.

One unit of transfer data (character or frame)

-t L *

S L L L L
. LSB MSB
Sd‘zrt'gl T BitO><Bit1><Bit2><Bit3><Bit4><Bi15><Bit6><Bit7 i

Don't care Don't care

Note: * High except in continuous transfer

Figure 15.14 Data Format in Clocked Synchronous Communication (For L SB-First)

15.6.1 Clock

Either an internal clock generated by the on-chip baud rate generator or an externa
synchronization clock input at the SCK pin can be selected, according to the setting of CKE1 and
CKEQ hitsin SCR. When the SCI is operated on aninternal clock, the serial clock is output from
the SCK pin. Eight serial clock pulses are output in the transfer of one character, and when no
transfer is performed the clock is fixed high.

Rev.7.00 Mar. 18, 2009 page 740 of 1136
REJ09B0109-0700
RENESAS



Item Page Revision (See Manual for Details)
26.4.3 Bus Timing 1074  Figure amended
Figure 26.11 BasiC 7T
Bus Timing: Three-
State Access (CS FDACKZ, EDACIS
Assertion Period
Extended)
Figure 26.14 DRAM 1077  Figure amended
Access Timing: TWO- .
State Access N tepacD1 tepacD2
Figure 26.15 DRAM 1078  Figure amended
Access Timing: Two-
StaFe Access, One SRR, EORCE
Wait
Figure 26.16 DRAM 1079  Figure amended
Access Timing: TWO- .
State Burst Access JEpaco1 fEpaco2
EDACK2, EDACK3
Figure 26.17 DRAM 1080  Figure amended
Access Timing: Three-
State Access (RAST =
1)
Figure 26.18 DRAM 1081  Figure amended
Access Timing: Three-
State Burst Access EDACK2, EDACKS
26.4.4 DMAC and 1088  Figure amended
EXDMAC Timing .
t t
Figure 26.28 DMAC el EDRED?
and EXDMAC Slngle m, EDACK3
Address Transfer
Timing: Two-State
Access
Figure 26.29 DMAC 1089  Figure amended

and EXDMAC Single
Address Transfer
Timing: Three-State
Access

tepacoi tepaco2

EDACK2, EDACK3
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Item Page Revision (See Manual for Details)
26.3.2 DC 1051  Table amended
Characteristics
Test
Table 2628 DC Item Symbol Min. Typ. Max. Unit Conditions
ot Inputhigh ~ STBY, Vi Veex09 1V 403 V.
Characteristics voltage D2 o MDO
RES, NMI, EMLE Vee x 0.9 V cc+03 V
EXTAL Vce x 0.7 V ¢cc+03 V
Port 3, 22 V 03V
P50 to P5303,
ports 683 and SD,
ports A to HE
Port 4, Port 9 2.2 AV cc+03 V
Inputlow  RES, STBY, Vi 0.3 V. cx01 V
voltage MD2 to MDO,
EMLE
NMI, EXTAL 03 V. cx02 V
Ports 3 to 63, 0.3 V. ocx02 V
Port 813,
ports A to HB,
port 9
Output high All output pins Von Vcc 8.5 V. I on=200 pA
voliage Vee 4.0 Vol ow=—1mA
Output low  All output pins VoL 0.4 \% | oL=1.6mA
voltage P32 to P35 0.5 V | o=80mA
Table 26.30 1053 Table amended
Permissible Output | Svmbol Mi N N Uni
tem ymbol in. yp. ax. nit
Currents srmissible output low SCLO, 1, SDAO, 1 lou 8.0 mA
current (per pin) Output pins other 2.0
than the above
26.3.3 AC 1059 Table amended
Characteristics
Iltem Symbol Min.
Table 26.34 Bus R e T e -
Tlmlng (2) WAIT hold time twrH 5 '
26.4.3 Bus Timing 1070  Figure amended
Figure 26.7 Basic Bus = ""mtooommooooooomommoomomooooos PR R R
Timing: Two-State 4 FDACD
Access EDACK2, EDACK3
Figure 26.8 Basic Bus 1071  Figure amended
Timing: Three-State
Access
EDACK2, EDACK3
Figure 26.10 Basic 1073  Figure amended

Bus Timing: Two-State
Access (CS Assertion
Period Extended)

EDACK2, EDACK3
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