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Section2 CPU

2.3 Address Space

Figure 2.2 shows a simple memory map for the H8/3024 Group. 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 hits 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 6 Bus Controller

6.5.2 Pin Statesin Idle Cycle
Table 6.5 shows the pin states in an idle cycle.

Table6.5 Pin Statesin Idle Cycle

Pins Pin State

Azz to Ao Next cycle address value
Disto Do High-impedance

CSn High

AS High

RD High

HWR High

LWR High

6.6 Bus Arbiter

The bus controller has a built-in bus arbiter that arbitrates between different bus masters. The bus
master can be either the CPU or an external bus master. When a bus master has the bus right it can
carry out read and write operations. Each bus master uses a bus request signal to request the bus
right. At fixed times the bus arbiter determines priority and uses a bus acknowledge signal to
grant the bus to a bus master, which can the operate using the bus.

The bus arbiter checks whether the bus request signal from a bus master is active or inactive, and
returns an acknowledge signal to the bus master. When two or more bus masters request the bus,
the highest-priority bus master receives an acknowledge signal. The bus master that receives an
acknowledge signal can continue to use the bus until the acknowledge signal is deactivated.

The bus master priority order is:
(High) Externa bus master > CPU (Low)

The bus arbiter samples the bus request signals and determines priority at all times, but it does not
aways grant the bus immediately, even when it receives a bus request from a bus master with
higher priority than the current bus master. Each bus master has certain times at which it can
release the bus to a higher-priority bus master.

Rev. 2.00 Sep 20, 2005 page 146 of 800
REJ09B0260-0200
RENESAS



Section 6 Bus Controller

6.7 Register and Pin Input Timing

6.7.1 Register Write Timing

ABWCR, ASTCR, WCRH, and WCRL Write Timing: Datawritten to ABWCR, ASTCR,
WCRH, and WCRL takes effect starting from the next bus cycle. Figure 6.21 shows the timing
when an instruction fetched from area O changes area O from three-state access to two-state access.

T1 T2 T3 T1 T2 T3 T1 T2
1 1 1 1
1 1 1 1

Address bus 11X EX ASTCR address EX EX
| |
[

" 3-state accessto area 0 ° 2-state access to area 0

Figure6.21 ASTCR Write Timing

DDR and CSCR Write Timing: Datawritten to DDR or CSCR for the port corresponding to the
CSn pin to switch between CSn output and generic input takes effect starting from the T state of
the DDR write cycle. Figure 6.22 shows the timing when the CS; pin is changed from generic
input to CS; outpui.

T1 T2 T3
¢ [ 1 1 [ L
1 1 1
| ! ;
Address bus EX P8DDR addressi EX
1 1 1
=S : / \_
1 1

High-impedance

Figure6.22 DDR Write Timing
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Section 8 16-Bit Timer

8.2.9 Timer Control Registers (16TCR)

16TCR is an 8-hit register. The 16-bit timer hasthree 16 TCRs, one in each channel.

Channel Abbreviation Function
0 16TCRO 16TCR controls the timer counter. The 16TCRs in all
1 16TCR1 channels are functionally identical. When phase counting
mode is selected in channel 2, the settings of bits CKEG1
2 16TCR2 and CKEGO and TPSC2 to TPSCO in 16TCR2 are ignored.
Bit 7 6 5 4 3 2 1 0
‘ — ‘ CCLR1 ‘ CCLRO ‘ CKEG1 ‘ CKEGO ‘ TPSC2 ‘ TPSC1 ‘ TPSCO ‘
Initial value 1 0 0 0 0 0 0 0
Read/Write — R/W R/W R/W R/W R/W R/W R/W

Timer prescaler 2to 0
These bits select the timer
counter clock

Clock edge 1/0
These bits select external clock edges

Counter clear 1/0
These bits select the counter clear source

Reserved bit

Each 16TCR is an 8-hit readable/writable register that selectsthe timer counter clock source,
selects the edge or edges of external clock sources, and selects how the counter is cleared.

16TCRisinitialized to H'80 by areset and in standby mode.

Bit 7—Reserved: This bit cannot be modified and is always read as 1.

Bits6 and 5—Counter Clear 1 and 0 (CCLR1, CCLRO0): These bits select how 16TCNT is

cleared.
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Section 9 8-Bit Timers

Bits4 and 3—Counter Clear 1 and 0 (CCLR1, CCLROQ): These bits specify the STCNT
clearing source. Compare match A or B, or input capture B, can be selected as the clearing source.

Bit 4 Bit 3

CCLR1 CCLRO Description

0 0 Clearing is disabled (Initial value)
1 Cleared by compare match A

1 0 Cleared by compare match B/input capture B
1 Cleared by input capture B

Note: When input capture B is set as the 8TCNT1 and 8TCNT3 counter clear source, STCNTO
and 8TCNT?2 are not cleared by compare match B.

Bits2to 0—Clock Select 2t0 0 (CSK2to CSK0): These bits select whether the clock input to
8TCNT isaninternal or external clock.

Threeinternal clocks can be selected, al divided from the system clock (¢): ¢/8, ¢/64, and ¢/8192.
The rising edge of the selected internal clock triggers the count.

When use of an external clock is selected, three types of count can be selected: at the rising edge,
the falling edge, and both rising and falling edges.

When CKS2, CKS1, CKS0 =1, 0, 0, channels 0 and 1 and channels 2 and 3 are cascaded.

The incrementing clock source is different when 8T CRO and 8T CR2 are set, and when 8TCR1 and
8TCR3 are set.
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Section 9 8-Bit Timers

9.3 CPU Interface

931  8-Bit Regigters

8TCNT, TCORA, TCORB, 8TCR, and 8TCSR are 8-hit registers. These registers are connected
to the CPU by aninternal 16-bit data bus and can be read and written aword at atime or a byte at
atime.

Figures 9.2 and 9.3 show the operation in word read and write accesses to 8TCNT.

Figures 9.4 to 9.7 show the operation in byte read and write accessesto 8TCNTO and STCNTL.

Internal data bus

&= < =
Bus | | Module data bus

C
P <L:> interface < L>
U

| STCNTO | 8TCNT1 |

Figure9.2 8TCNT Access Operation (CPU Writesto STCNT, Word)

Internal data bus

H H
Bus < >
L i terface < ZON L > Module data bus

| STCNTO | 8TCNT1 |

C
p
U

Figure 9.3 8TCNT Access Operation (CPU Reads8TCNT, Word)
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Section 12 Serial Communication Interface

PER flag is set to 1 the RDRF flag will not be set and both transmitting and receiving will be

disabled.
| Initialize | @)
| Read ORI;R flagin SSR | (2)
Yes

ORER=1
®)

Error handling

(continued on next page)

| @

No

|  Read RDRF flag in SSR

e

Yes

Read receive data from
RDR, and clear RDRF
flag to 0 in SSR

No

Finished receiving?

©)

Clear RE bitto 0 in SCR |

<End>

SCl initialization: the receive data
input function of the RxD pin is
selected automatically.

@

(2)(3) Receive error handling: if a receive
error occurs, read the ORER flag in
SSR, then after executing the
necessary error handling, clear the
ORER flag to 0. Neither transmitting
nor receiving can resume while the
ORER flag remains set to 1.

SCI status check and receive data
read: read SSR, check that the RDRF
flag is set to 1, then read receive data
from RDR and clear the RDRF flag to
0. Notification that the RDRF flag
has changed from 0 to 1 can also be
given by the RXI interrupt.

(4)

To continue receiving serial data:
check the RDRF flag, read RDR, and
clear the RDRF flag to 0 before the
MSB (bit 7) of the current frame is
received.

®)

Figure 12.18 Sample Flowchart for Serial Receiving
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Section 13 Smart Card Interface

1322 Serial StatusRegister (SSR)

The function of SSR bit 4 is modified in smart card interface mode. This change also causes a
modification to the setting conditions for bit 2 (TEND).

Bit 7 6 5 4 3 2 1 0
TDRE | RDRF | ORER | ERS PER | TEND | MPB | MPBT

Initial value 1 0 0 0 0 1 0 0

Read/Write  R/(W)"  RI(W)"  R/(W)* R/(W)* RIW)" R R RIW

Transmit end
Status flag indicating end
of transmission

Error signal status (ERS)
Status flag indicating that an error
signal has been received

Note: * Only O can be written, to clear the flag.

Bits 7 to 5: These bits operate asin normal serial communication. For details see section 12.2.7,
Serial Status Register (SSR).

Bit 4—Error Signal Status (ERS): In smart card interface mode, this flag indicates the status of
the error signal sent from the receiving device to the transmitting device. The smart card interface
does not detection framing errors.

Bit 4

ERS Description

0 Indicates normal transmission, with no error signal returned (Initial value)
[Clearing conditions]
* The chip is reset, or enters standby mode or module stop mode
» Software reads ERS while it is set to 1, then writes 0.

1 Indicates that the receiving device sent an error signal reporting a parity error

[Setting condition]
A low error signal was sampled.

Note: Clearing the TE bit to 0 in SCR does not affect the ERS flag, which retains its previous
value.
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Section 13 Smart Card Interface

The register settings and examples of starting character waveforms are shown below for two smart
cards, one following the direct convention and one the inverse convention.

1. Direct Convention (SDIR = SINV = O/E = 0)

@ A z zZ A Z Z Z A A Z (2 State

Ds | DO D1 | D2 | D3 D4 D5 | D6 D7 | Dp

With the direct convention type, the logic 1 level correspondsto state Z and the logic O level to
state A, and transfer is performed in LSB-first order. In the example above, the first character
datais H'3B. The parity bit is 1, following the even parity rule designated for smart cards.

2. Inverse Convention (SDIR=SINV = O/E = 1)

@ A zZ zZ A A A A A A Z (2 State

Ds | D7 D6 | D5 D4 D3 D2 D1 DO | Dp

With the inverse convention type, the logic 1 level corresponds to state A and the logic O level
to state Z, and transfer is performed in M SB-first order. In the example above, the first
character datais H'3F. The parity bit is 0, corresponding to state Z, following the even parity
rule designated for smart cards.

In the H8/3024 Group, inversion specified by the SINV bit applies only to the data bits, D7 to
DO. For parity bit inversion, the O/E bit in SMR must be set to odd parity mode. This applies
to both transmission and reception.
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Section 18 Flash Memory [H8/3024F-ZTAT Version]

18.3.3 EraseBlock Register (EBR)

EBR is an 8-hit register that designates the flash memory block for erasure. EBR isinitialized to
H'00 by areset, in hardware standby mode or software standby mode, when a high level is not
input to the FWE pin, or when the SWE bit in FLMCRL1 is 0 when a high level is applied to the
FWE pin. When abit is set in EBR, the corresponding block can be erased. Other blocks are erase-
protected. The blocks are erased block by block. Therefore, set only one bit in EBR; do not set bits
in EBR to erase two or more blocks at the same time.

Each bit in EBR cannot be set until the SWE bit in FLMCRL is set. The flash memory block
configuration is shown in table 18.4. To erase all the blocks, erase each block sequentially.

The H8/3024F-ZTAT version does not support the on-board programming mode in mode 6, so
bits in this register cannot be set to 1 in mode 6.

Bit 7 6 5 4 3 2 1 0
| EB7 | EB6 | EB5 | EB4 | EB3 | EB2 | EB1 | EBO ‘
Modes 1 Initial value 0 0 0 0 0 0 0 0
to4,and 6 { Read/Write R R R R R R R R
Modes 5 Initial value 0 0 0 0 0 0 0 0
and 7 { Read/Write ~ R/W RW RW RW RW  RW RW  RW

Bits 7 to 0—Block 7 to Block 0 (EB7 to EBO): Setting one of these bits specifiesthe
corresponding block (EB7 to EBOQ) for erasure.

Bits 7-0

EB7-EBO Description

0 Corresponding block (EB7 to EBO) not selected (Initial value)
1 Corresponding block (EB7 to EBO) selected

Note: When not performing an erase, clear all EBR bits to 0.
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Section 19 Clock Pulse Generator

Table19.3(1) Clock Timingfor On-Chip Flash Memory Versions

Vcc=3.0Vto 3.6V

Item Symbol Min Max Unit Test Conditions
External clock input low  tex_ teye /2-5 — ns @>8 MHz Figure 19.6
pulse width 55 _ ns ©< 8 MHz
External clock input high  texu teye /2-5 — ns ¢>8 MHz
pulse width 55 _ ns ©< 8 MHz
External clock rise time texr — 8 ns
External clock fall time text — 8 ns
Clock low pulse width teL 0.4 0.6 teye @=25MHz  Figure 21.11
80 — ns @<5MHz
Clock high pulse width tcH 0.4 0.6 teye ©=5 MHz
80 — ns ®<5MHz
External clock output toext 500 — us Figure 19.7

settling delay time

Note: * tpext includes a RES pulse width (tRESW)- tresw = 20 tcyc

Table19.3(2) Clock Timingfor On-Chip Mask ROM Versions

Vce=3.0Vto 3.6V

Item Symbol Min Max Unit Test Conditions
External clock input low  tex. teye /2-5 — ns @>8MHz Figure 19.6
pulse width 55 _ ns ©< 8 MHz
External clock input high  texu teye /2-5 — ns ¢>8 MHz
pulse width 55 _ ns ©< 8 MHz
External clock rise time texr — 8 ns
External clock fall time texr — 8 ns
Clock low pulse width toL 0.4 0.6 teye @=5MHz Figure 21.11
80 — ns @<5MHz
Clock high pulse width ten 0.4 0.6 teye @=5 MHz
80 — ns @®<5MHz
External clock output toexT 500 — us Figure 19.7

settling delay time

Note: * tpexr includes the RES pulse width (tresw). tresw = 20 teye.
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Section 21 Electrical Characteristics

HB8/3024F-ZTAT version
HB8/3026F-ZTAT version

Port

Darlington pair T/7

Figure21.4 Darlington Pair Drive Circuit (Example)

HB8/3024F-ZTAT version
H8/3026F-ZTAT version

600 Q

Ports 1, 2,5

LED

Figure21.5 SampleLED Circuit

21.2.3 AC Characteristics

Clock timing parameters are listed in table 21.13, control signal timing parametersin table 21.14,
and bus timing parametersin table 21.15. Timing parameters of the on-chip supporting modules
arelisted intable 21.16.
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Section 21 Electrical Characteristics

M& to Ao,
CSs, \

tacca

A
Y

tacca

[
/

RD
(read)

tacc2 trDS

Dq5to Dg
(read)

_|twsD _ twsw2

HWR, LWR t N
. -AS2
(write) - el

| twop | twps2

Djsto Do
(write)

Figure21.12 Basic BusCycle: Three-State Access
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Appendix A Instruction Set

Operation Code Maps

A.2

TableA.2 Operation CodeMap (1)

AOW

anvy

j=[0)¢

d0

Xans

diNO

Xaav

aav

(e)
2’V 9|qeL

AONd33

@
'V 9lqel

(@

2’V a|qeL

AOW

ang
aig

dNvIg
anve

doxig
d0x4g

dolg
dod

AOW

1sig
1sd

ANV

40X

d0

1s1d

4104 10ONg

13sg

dsr

dsd

dAC

(@
2’V 9|qeL

vdvdl

ER-]

dsd

S1d

NXAIQ

NXINAL | NXAIQ

NXINA

3a1g

1949 114

3od INg

1dg

SAg

oAd

ONg

aNg

Sod

004

Saic]

IHg Nyd

vdd

a'AOW

(@
Z'v algeL

Xans

(@

do Zv algeL

@
Z'v aldeL

ans

(@
Z'v algeL

g'anvy

ga°dox

940

@
Z'v aldeL

@ (@
T’V algeL |2V dlgeL

(@
Z'v algeL

(@
Z'v alqel

Xaav

(@

AOW cvalgeL

@)
Z'v algeL

aav

a1

OANV

jol=10):4

240

oan

(@

oLs c'valqeL

dON

El

o} a

v

4 T

HY
wv

TSI Hg J0 119 Ued1}1UB'S 1SOW USYM UOTION.SU |

'0S! Hg J0 119 UeD1}IUB'S SO USYM UOTION.SU |

14 [ He

IV [HY
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3)Aq T
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Appendix B Internal I/O Registers

GRA2 H/L—General Register A2 H/L H'FFF7C, H'FFF7D 16-bit timer channd 2

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Initial value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Read/Write R/W R/W R/W R/W RW R/W R/W R/W R/W R/W R/W RW R/W R/W R/W R/W

Note: Bit functions are the same as for 16-bit timer channel 0.

GRB2 H/L—General Register B2 H/L H'FFF7E, H'FFF7F 16-bit timer channel 2

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Initial value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Read/Write R/W R/W R/W R/W R/W R/W R/W RW R/W RW R/W RW R/W RW R/W R/W

Note: Bit functions are the same as for 16-bit timer channel 0.

Rev. 2.00 Sep 20, 2005 page 725 of 800
REJ09B0260-0200
RENESAS



Appendix B

Internal 1/0 Registers

SSR—Serial Status Register H'FFFB4
Bit 7 6 5 4 3 2 1 0
| TDRE | RDRF | ORER |FER/ERS | PER | TEND | MPB | MPBT |
Initial value 1 0 0
Read/Write  R/(W)* RI(W)* RI(W)* RI(W)* RI(W)* R R RIW

Multiprocessor bit transfer

[ 0 [Muttiprocessor bit value in transmit data is 0|

| 1 |Multipr0cessor bit value in transmit data is 1 |

Multiprocessor bit
Multiprocessor bit value in receive data is 0 |
Multiprocessor bit value in receive data is 1 |

Transmit end (for serial communication interface)

SCI0

[Clearing condition]

0 | Read TDRE when TDRE = 1, then write 0 in TDRE.

[Setting conditions]

« Reset or transition to standby mode

1 | * TEisclearedto 0in SCR.

« TDRE is 1 when last bit of 1-byte serial character is
transmitted.

Transmit end (for smart card interface)

[Clearing condition]

0 | Read TDRE when TDRE = 1, then write 0 in TDRE.

[Setting conditions]

« Reset or transition to standby mode

1 |+ TEiscleared to 0 in SCR and FER/ERS is cleared to 0.

« TDRE is 1 and FER/ERS is 0 (normal transmission)
2.5 etu* (when GM = 0) or 1.0 etu (when GM = 1) after
1-byte serial character is transmitted.

Parity error

Note: * etu: Elementary time unit (time required to transmit one bit)

0

[Clearing conditions] * Reset or transition to standby mode
+ Read PER when PER = 1, then write 0 in PER.

1

[Setting condition]

setting of O/E bit in SMR)

Parity error (parity of receive data does not match parity

Framing error (for serial communication interface)

0 [Clearing conditions]

« Reset or transition to standby mode
+ Read FER when FER = 1, then write 0 in FER.

1 |[Setting condition]

Framing error (stop bit is 0)

Error signal status (for smart card interface)

0 [Clearing conditions]

« Reset or transition to standby mode
+ Read ERS when ERS = 1, then write 0 in ERS.

1 |[Setting condition]

A low error signal is received.

Overrun error

0 [Clearing conditions]

« Reset or transition to standby mode
+ Read ORER when ORER = 1, then write 0 in ORER.

1 |[Setting condition]

QOverrun error (reception of the next serial data ends when RDRF = 1)

Receive data register full

0 [Clearing conditions]

« Reset or transition to standby mode
« Read RDRF when RDRF = 1, then write 0 in RDRF.

1 |[Setting condition]

Serial data is received normally and transferred from RSR to RDR.

Transmit data register empty

0 | [Clearing condition]

« Read TDRE when TDRE = 1, then write 0 in TDRE.

[Setting conditions]
1 *TEis 0in SCR.

* Reset or transition to standby mode

« Data is transferred from TDR to TSR, enabling new data to be written in TDR

Note: * Only 0 can be written, to clear the flag.
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Appendix B

P3DR—Port 3 Data Register

Internal 1/0 Registers

H'FFFD2 Port 3
Bit 7 6 5 4 3 2 1 0
| P37 | P36 | P3s | P34 | P33 | P32 | P31 | P30 ‘
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
Data for port 3 pins
PADR—Port 4 Data Register H'FFFD3 Port 4
Bit 7 6 5 4 3 2 1 0
| P47 | P4s | P4s | P44 | P43 | P42 | P41 | P4o ‘
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
Data for port 4 pins
P5DR—Port 5 Data Register H'FFFD4 Port 5
Bit 7 6 5 4 3 2 1 0
- - ] | pss | P | pm | s |
Initial value 1 1 1 1 0 0 0 0
Read/Write — — — — R/W R/W R/W R/W
Data for port 5 pins
P6DR—Port 6 Data Register H'FFFD5 Port 6
Bit 7 6 5 4 3 2 1 0
| P67 | P66 | P65 | P64 | P63 | P62 | P61 | P60 ‘
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

Data for port 6 pins
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Appendix G Package Dimensions

Appendix G Package Dimensions

Figure G.1 shows the FP-100B package dimensions of the H8/3024 Group. Figure G.2 shows the
TFP-100B package dimensions. Figure G.3 shows the FP-100A package dimensions.

JEITA Package Code [ RENESAS Code | Previous Code MASS[Typ]
P-QFP100-14x14-0.50 | PROPO10OKA-A | FP-100B/FP-100BY [ 129
NOTE)
Ho 1. DIMENSIONS™*1"AND"2"
B DO NOT INCLUDE MOLD FLASH
D 2. DIMENSION"*3'DOES NOT
INCLUDE TRIM OFFSET
75 51
7 50
be -
o Reference | Dimension in Milimeters
Symeel | i Nom | Max
- b | — | u
w 3 o
w = E — 14 —
! A | — | 2n0
Terminal i Ho | 157 | 160 | 163
erminal cross section
" He | 157 | 160 | 163
N

. 2% Al — | — ] 308
A | 000 | 012 | 025

b, | 047 | 022 | oz
' 2 s by | — | 020 | —

Z c 012 | 047 | o022
< < o c — | o015 | —

% ‘ \ . 0 3 — | &
X e A e T

< L x | — | — | oos

’ y — | — | o0

Detail F

ela z | — | 10 | —
ze | — | 10 | —

L 03 05 07
L — ] e | —

FigureG.1 Package Dimensions (FP-100B)
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