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Section 2 CPU

2.3 Address Space

Figure 2.2 shows a simple memory map for the H8/3068F. The H8/300H CPU can address a
linear address space with a maximum size of 64 kbytes in normal mode, and 16 Mbytesin
advanced mode. For further details see section 3.6, Memory Map in Each Operating Mode.

The 1-Mbyte operating modes use 20-bit addressing. The upper 4 bits of effective addresses are
ignored.

H'0000 H'00000 H'000000
H'FFFF
H'FFFFF
H'FFFFFF
a. 1-Mbyte mode b. 16-Mbyte mode
Normal mode Advanced mode

Figure2.2 Memory Map
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Section 2 CPU

General
Data Type Register
Word data Rn
Word data En

Longword data ERn

Legend

ERn: General register
En:  General register E
Rn:  General register R
MSB: Most significant bit
LSB: Least significant bit

Data Format
15 0
MSB LSB
15 0
MSB LSB
31 16 15 0
MSB LSB

Figure2.7 General Register Data Formats
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Section 3 MCU Operating Modes

Bits6to 4—Standby Timer Select 2to 0 (STS2to STS0): These hits select the length of time
the CPU and on-chip supporting modules wait for the internal clock oscillator to settle when
software standby mode is exited by an external interrupt.

When using a crystal oscillator, set these bits so that the waiting time will be at least 7 ms at the
system clock rate.

For further information about waiting time selection, see section 20.4.3, Selection of Waiting
Time for Exit from Software Standby Mode.

Bit 6 Bit 5 Bit 4
STS2 STS1 STSO Description

Waiting time = 8,192 states (Initial value)
Waiting time = 16,384 states

Waiting time = 32,768 states

Waiting time = 65,536 states

Waiting time = 131,072 states
Waiting time = 262,144 states

Waiting time = 1,024 states

PP PP O O OO
PP O O|lF,| kL, OO
P O R, Ok, O|lFr|O

lllegal setting

Bit 3—User Bit Enable (UE): Selects whether to use the Ul bit in the condition code register as
auser bit or an interrupt mask bit.

Bit 3

UE Description

0 Ul bit in CCR is used as an interrupt mask bit

1 Ul bitin CCR is used as a user hit (Initial value)

Bit 2—NM | Edge Select (NMIEG): Selectsthe valid edge of the NMI input.

Bit 2

NMIEG  Description

0 An interrupt is requested at the falling edge of NMI (Initial value)
1 An interrupt is requested at the rising edge of NMI
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Section 7 DMA Controller

7.4.12 Abortinga DMAC Transfer

When the DTE bit in an active channel is cleared to 0, the DMAC halts after transferring the
current byte or word. The DMAC starts again when the DTE bit is set to 1. In full address mode,
the DTME hit can be used for the same purpose. Figure 7.22 shows the procedure for aborting a
DMAC transfer by software.

[ DMAC transfer abort ) 1. Clear the DTE bitto 0 in DTCR.

To avoid generating an interrupt when
aborting a DMA transfer, clear the DTIE
bit to 0 simultaneously.

Set DTCR 1

|

DMAC transfer aborted

Figure7.22 Procedurefor Abortinga DMAC Transfer
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Section 8 /0 Ports

becomes an output port if the corresponding bit of P6sDDR to P6,DDR is set to 1, and an input
port if thispinis cleared to 0.

P6DDR is awrite-only register. Its value cannot be read. All bits return 1 when read.

P6DDR isinitialized to H'80 by areset and in hardware standby mode. In software standby mode
it retains its previous setting. Therefore, if atransition is made to software standby mode while
port 6 is functioning as an input/output port and a PBDDR bit is set to 1, the corresponding pin
maintains its output state.

Port 6 Data Register (P6DR): P6DR is an 8-hit readable/writable register that stores output data
for port 6. When port 6 functions as an output port, the value of this register is output. For bit 7, a
value of 1isreturned if the bit is read while the PSTOP bit in MSTCRH is cleared to 0, and the
P67 pinlogic level isreturned if the bit is read while the PSTOP bit is set to 1. Bit 7 cannot be
modified. For bits 6 to O, the pin logic level isreturned if the bit is read while the corresponding
bit in P6DDR is cleared to 0, and the P6DR value is returned if the bit is read while the
corresponding bit in PEBDDR is set to 1.

Bit 7 6 5 4 3 2 1 0

‘ P6- ‘ P6g ‘ P65 ‘ P64 ‘ P63 ‘ P6, ‘ P61 ‘ P6g
Initial value 1 0 0 0 0 0 0 0
Read/Write R R/W R/W R/W R/W R/W R/W R/W

Port 6 data 7to O
These bits store data for port 6 pins

P6DR isinitialized to H'80 by areset and in hardware standby mode. In software standby mode it
retains its previous setting.
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Section 8 /0 Ports

When the refresh enable bit (RFSHE) in DRCRA is set to 1, P8y is used for RESH output. When
RFSHE is cleared to 0, P8, becomes an input/output port according to the PBDDR setting. For
details see table 8.14.

Mode 6 and 7 (Single-Chip M ode): Port 8 is ageneric input/output port. A pinin port 8
becomes an output port if the corresponding PBDDR bit is set to 1, and an input port if this bit is
cleared to 0.

P8DDR is awrite-only register. Its value cannot be read. All bits return 1 when read.

P8DDR isinitialized to H'FO in modes 1 to 4, and to H'EO in modes 5 to 7, by areset and in
hardware standby mode. In software standby mode PSDDR retains its previous setting.
Therefore, if atransition is made to software standby mode while port 8 is functioning as an
input/output port and a PBDDR bit is set to 1, the corresponding pin maintains its output state.

Port 8 Data Register (P8DR): P8DR is an 8-bit readable/writable register that stores output data
for port 8. When port 8 functions as an output port, the value of this register is output. When a bit
in PBDDRisset to 1, if port 8 is read the value of the corresponding P8DR bit isreturned. When
abitin PBDDR iscleared to O, if port 8 isread the corresponding pin logic level is read.

Bits 7to 5 arereserved. They arefixed at 1, and cannot be modified.

Bit 7 6 5 4 3 2 1 0
0 ‘ O ad ‘ P84 ‘ P83 ‘ P8, ‘ P81 ‘ P8¢
Initial value 1 1 1 0 0 0 0 0
Read/Write O 0 0 R/W R/W R/W R/W R/W
Reserved bits Port 8data4to 0

These bits store data
for port 8 pins

P8DR isinitialized to H'EO by areset and in hardware standby mode. In software standby mode it
retains its previous setting.
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Section 8 /0 Ports

Pin Pin Functions and Selection Method

PB1/TPy/ Bits OIS3/2 and OS1/0 in 8TCSR1, bits CCLR1 and CCLRO in TCR1, bit CS6E in CSCR, bit NDER9 in

TMIO,/ NDERB, and bit PB;DDR select the pin function as follows.
DREQ,/CS;
0OIS3/2 and 0OS1/0 All0 Not all 0

CS6E 0 1 —

PB;DDR 0 1 1 — —

NDER9 — 0 1 — —

Pin function PB; PB, TPy CSs TMIO; output

input output output output

TMIO; input**

DREQ, input*?

Notes: 1. TMIO; input when CCLR1 = CCLRO = 1.
2. When an external request is specified as a DMAC activation source, DREQq input regardless
of bits OIS3/2 and OS1/0, bits CCLR1/0, bit CS6E, bit NDER9, and bit PB;DDR.

PBo/TPg/ Bits OIS3/2 and OS1/0 in 8TCSRO, bit CS7E in CSCR, bit NDERS8 in NDERB, and bit PB,DDR select the pin

TMO,/CS;  function as follows.

0IS3/2 and OS1/0 All 0 Not all 0
CS7E 0 1 —
PB,DDR 0 1 1 — —
NDERS8 — 0 1 — —

Pin function PB, input PBy output TPg output CS; output TMO, output

Rev. 3.00 Sep 14, 2005 page 318 of 910

REJ09B0258-0300

RENESAS




Section 9 16-Bit Timer

Bits2to 0—Timer Prescaler 2t0 0 (TPSC2 to TPSCO): These bits select the counter clock
source.

Bit 2 Bit 1 Bit 0
TPSC2 TPSC1 TPSCO Function
0 0 0 Internal clock: @ (Initial value)
1 Internal clock: @/2
1 0 Internal clock: @/4
1 Internal clock: @/8
1 0 0 External clock A: TCLKA input
1 External clock B: TCLKB input
1 0 External clock C: TCLKC input
1 External clock D: TCLKD input

When bit TPSC2 is cleared to 0 an internal clock source is selected, and the timer counts only
falling edges. When bit TPSC2 is set to 1 an external clock source is selected, and the timer
counts the edges selected by bits CKEG1 and CKEGO.

When channel 2 is set to phase counting mode (MDF = 1 in TMDR), the settings of bits TPSC2
to TPSCO in 16TCR2 are ignored. Phase counting takes precedence.
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Section 12 Watchdog Timer

12.2  Register Descriptions

12.2.1 Timer Counter (TCNT)

TCNT isan 8-bit readable and writable up-counter.

Bit 7 6 5 4 3 2 1 0
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 R/W

Note: TCNT is write-protected by a password. For details see section 12.2.4, Notes on Register
Access.

When the TME hit isset to 1in TCSR, TCNT starts counting pulses generated from an internal
clock source selected by bits CKS2 to CKS0 in TCSR. When the count overflows (changes from

H'FF to H'00), the OVF bitisset to 1in TCSR. TCNT isinitialized to H'00 by areset and when
the TME bit is cleared to O.
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Section 13 Serial Communication Interface

Table13.6 Maximum Bit Rateswith External Clock Input (Asynchronous M ode)

@ (MHz) External Input Clock (MHz) Maximum Bit Rate (bit/s)
2 0.5000 31250
2.097152 0.5243 32768
2.4576 0.6144 38400
3 0.7500 46875
3.6864 0.9216 57600
4 1.0000 62500
49152 1.2288 76800
5 1.2500 78125
6 1.5000 93750
6.144 1.5360 96000
7.3728 1.8432 115200
8 2.0000 125000
9.8304 2.4576 153600
10 2.5000 156250
12 3.0000 187500
12.288 3.0720 192000
14 3.5000 218750
14.7456 3.6864 230400
16 4.0000 250000
17.2032 4.3008 268800
18 4.5000 281250
20 5.0000 312500
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Section 13 Serial Communication Interface

Switching from SCK Pin Function to Port Pin Function:

» Problemin Operation: When switching the SCK pin function to the output port function (high-
level output) by making the following settings while DDR =1, DR =1, C/A =1, CKE1 =0,
CKEO =0, and TE = 1 (synchronous mode), low-level output occurs for one half-cycle.

1. End of serial datatransmission

2. TEhit=0

3. C/A bit = 0 ... switchover to port output

4. Occurrence of low-level output (see figure 13.23)

Half-cycle low-level output

/\ e
SCK/port | | | |_|
1. End of transmission 4. Low-level output

Data Bit6 X Bit7

2.TE=0 i
TE | :
c/A 3.C/A=0
CKE1 '
CKEO

Figure 13.23 Operation when Switching from SCK Pin Function to Port Pin Function

Rev. 3.00 Sep 14, 2005 page 530 of 910
REJ09B0258-0300
RENESAS




Section 14 Smart Card Interface

Bit 7 Bit 1 Bit 0
GM CKE1 CKEO Description
0 0 0 Internal clock/SCK pin is I/O port (Initial value)
1 Internal clock/SCK pin is clock output
1 0 Internal clock/SCK pin is fixed at low output
1 Internal clock/SCK pin is clock output
1 0 Internal clock/SCK pin is fixed at high output
1 Internal clock/SCK pin is clock output

14.3  Operation

14.3.1 Overview
The main features of the smart card interface are as follows.

» Oneframe consists of 8-bit data plus a parity bit.

* Intransmission, aguard time of at least 2 etu (elementary time units: the time for transfer of
one bit) is provided between the end of the parity bit and the start of the next frame.

» If aparity error is detected during reception, alow error signal level is output for al etu period
10.5 etu after the start bit.

» If anerror signal is detected during transmission, the same data is transmitted automatically
after the elapse of 2 etu or longer.

»  Only asynchronous communication is supported; there is no synchronous communication
function.

1432  Pin Connections
Figure 14.2 shows a pin connection diagram for the smart card interface.

In communication with a smart card, since both transmission and reception are carried out on a
single data transmission line, the TxD pin and RxD pin should both be connected to thisline. The
data transmission line should be pulled up to V¢ with aresistor.

When the smart card uses the clock generated on the smart card interface, the SCK pin output is
input to the CLK pin of the smart card. If the smart card uses an internal clock, this connection is
unnecessary.

Thereset signal should be output from one of the H8/3068F s generic ports.
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Section 14 Smart Card Interface

The receive margin can therefore be expressed as follows.
Receive margin in smart card interface mode;

Ip-05|

M= (05— —)—(L-05)F- (1+F)| x 100%
2N

: Receive margin (%)

Ratio of clock frequency to bit rate (N = 372)
Clock duty cycle (L =0to 1.0)

Frame length (L =10)

Absolute deviation of clock frequency

nmrozg

From the above equation, if F=0and D = 0.5, the receive margin is as follows.

WhenD =0.5and F=0:

M= (0.5 — 1/2 x 372) x 100%
= 49.866%

Retransmission: Retransmission is performed by the SCI in receive mode and transmit mode as
described below.

* Retransmission when SCl isin Receive Mode
Figure 14.12 illustrates retransmission when the SCI is in receive mode.

1. If anerror isfound when the received parity bit is checked, the PER bit is automatically set to
1. If the RIE bit in SCRis set to the enable state, an ERI interrupt is requested. The PER bit
should be cleared to 0 in SSR before the next parity bit sampling timing.

2. The RDRF bit in SSRis not set for the frame in which the error has occurred.

3. If no error isfound when the received parity bit is checked, the PER bit isnot set to 1 in SSR.

4. If no error is found when the received parity bit is checked, the receive operation is assumed
to have been completed normally, and the RDRF bit is automatically set to 1 in SSR. If the
RIE bit in SCR is set to the enable state, an RX| interrupt is requested. If RXI isenabled asa
DMA transfer activation source, the RDR contents can be read automatically. When the
DMAC reads the RDR data, the RDRF flag is automatically cleared to 0.

5. When anormal frame is received, the data pin is held in the high-impedance state at the error
signal transmission timing.
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Section 18 Flash Memory

18.3 Register Descriptions

18.3.1 Flash Memory Control Register 1 (FLMCR1)

Bit 7 6 5 4 3 2 1 0

\ FWE \ SWE \ ESU \ PSU \ EV \ PV \ E \ P \
Initial value —* 0 0 0 0 0 0
Read/Write R RIW RIW RIW RIW RIW RIW RIW

Note: * Determined by the state of the FWE pin.

FLMCR1 is an 8-hit register used for flash memory operating mode control.

Program-verify mode or erase-verify mode for addresses H'00000 to H'5FFFF is entered by
setting the SWE bit when FWE = 1, then setting the PV or EV bit. Program mode for addresses
H'00000 to H'5FFFF is entered by setting the SWE bit when FWE = 1, then setting the PSU hit,
and finally setting the P bit. Erase mode for addresses H'00000 to H'5FFFF is entered by setting
the SWE bit when FWE = 1, then setting the ESU bit, and finally setting the E bit. FLMCRL1 is
initialized by areset, and in hardware standby mode and software standby mode. Itsinitial value
is H'80 when a high level isinput to the FWE pin, and H'00 when alow level isinput. In mode 6
the FWE pin must be fixed low since flash memory on-board programming modes are not
supported. When the on-chip flash memory is disabled, a read access to this register will return
H'00, and writes are invalid.

When setting bits 6 to 0 in this register, one bit must be set one at atime. Writes to the SWE bit in
FLMCRL are enabled only when FWE = 1; writes to bits ESU, PSU, EV, and PV only when FWE
= 1 and SWE = 1; writes to the E bit only when FWE = 1, SWE = 1, and ESU = 1; and writesto
the P bit only when FWE =1, SWE =1, and PSU = 1.

Notes: 1. The programming and erase flowcharts must be followed when setting the bits in this
register to prevent erroneous programming or erasing.
2. Transitions are made to program mode, erase mode, program-verify mode, and erase-
verify mode according to the settings in this register. When reading flash memory as
normal on-chip ROM, bits 6 to 0 in this register must be cleared.
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Section 21 Electrical Characteristics

tmis | | tmiH
o | |
NMI
tmis | | tmiH
o e I e
IRQ
tmis
IRQ,

IRQE: Edge-sensitive IRQ
IRQ : Level-sensitive IRQ; (i=0to 5)

tmiw
NMI : :

Figure21.7 Interrupt Input Timing

21.23 BusTiming
Bustiming is shown as follows:

» Basic bus cycle: two-state access

Figure 21.8 shows the timing of the external two-state access cycle.
» Basic bus cycle: three-state access

Figure 21.9 shows the timing of the external three-state access cycle.
» Basic bus cycle: three-state access with one wait state

Figure 21.10 shows the timing of the external three-state access cycle with one wait state
inserted.

» Bus-release mode timing
Figure 21.11 shows the bus-release mode timing.
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Appendix A Instruction Set

TableA.4 Number of Cyclesper Instruction

Instruction Branch Stack Byte Data Word Data Internal
Fetch Addr. Read Operation Access Access Operation
Instruction Mnemonic | J K L M N

ADD ADD.B #xx:8, Rd
ADD.B Rs, Rd
ADD.W #xx:16, Rd
ADD.W Rs, Rd
ADD.L #xx:32, ERd
ADD.L ERs, ERd

ADDS ADDS #1/2/4, ERd

ADDX ADDX #xx:8, Rd
ADDX Rs, Rd

AND AND.B #xx:8, Rd
AND.B Rs, Rd
AND.W #xx:16, Rd
AND.W Rs, Rd
AND.L #xx:32, ERd
AND.L ERs, ERd

ANDC ANDC #xx:8, CCR

BAND BAND #xx:3, Rd
BAND #xx:3, @ERd
BAND #xx:3, @aa:8

Bcc BRA d:8 (BT d:8)
BRN d:8 (BF d:8)
BHI d:8
BLS d:8
BCC d:8 (BHS d:8)
BCS d:8 (BLO d:8)
BNE d:8
BEQ d:8
BVC d:8
BVS d:8
BPL d:8
BMI d:8
BGE d:8
BLT d:8
BGT d:8
BLE d:8

NP ROMNMNNRNNNNNNNMNNOMNNMINNR P MNORNRPRRE ([ RPR[(RPORNPR R
=
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Appendix B Internal I/O Registers

TSTR—Timer Start Register ‘ H'FFF60 ‘ 16-bit timer (all channels)
Bit 7 6 5 4 3 2 1 0
| — | — — | — | — | STR2 | STR1 | STRO |
Initial value 1 1 1 1 1 0 0 0
Read/Write — — — — — R/W R/W R/W

Reserved bits

Counter start 0
0 TCNTO is halted (Initial value)
1 TCNTO is counting
Counter start 1
0 TCNT1 is halted (Initial value)

1 TCNTL1 is counting

Counter start 2
0 TCNT2 is halted

1 TCNT2 is counting

(Initial value)

Rev. 3.00 Sep 14, 2005 page 807 of 910
REJ09B0258-0300

RENESAS



Appendix B Internal I/0O Registers

TCRO—Timer Control Register ‘ H'FFF68 ‘ 16-bit timer channel 0

Bit 7 6 5 4 3 2 1 0
’ - ‘ CCLR1 ‘ CCLRO‘ CKEGl‘ CKEGO‘ TPSC2 ‘ TPSCl‘ TPSCO ‘

Initial value 1 0 0 0 0 0 0 0
Read/Write — R/IW R/W RIW R/IW R/IW R/IW R/W
| |
Timer prescaler 2 to 0
Bit 2 Bit 1 Bit 0
TCNT Clock Source
TPSC2 | TPSC1 | TPSCO
0 0 Internal clock : @ (Initial value)
0 1 Internal clock : @/ 2
1 0 Internal clock : @/ 4
1 Internal clock : ¢/ 8
0 0 External clock A : TCLKA input
1 1 External clock B : TCLKB input
1 0 External clock C : TCLKC input
1 External clock D : TCLKD input
Clock edge 1 and 0
Bit 4 Bit 3
Counted Edges of External Clock
CKEG1 | CKEGO
0 0 Rising edges counted (Initial value)
0 1 Falling edges counted
1 — Both edges counted
Counter clear 1 and 0
Bit 6 Bit 5
TCNT clear Sources
CCLR1 CCLRO
0 0 TCNT is not cleared (Initial value)
1 TCNT is cleared by GRA compare match or input capture
1 0 TCNT is cleared by GRB compare match or input capture
Synchronous clear : TCNT is cleared in synchronization with other
1 synchronized timers
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