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H8S/2633 Group, H8S/2633 F-ZTAT™,
Section2 CPU H8S/2633R F-ZTAT™, H8S/2695

Normal mode*2

\/_\

SP— EXR
Reserved”!
SP— CCR CCR
CCR™ CCR™
o PC | PC
(16 bits) (16 bits)
(a) Interrupt control mode 0 (b) Interrupt control mode 2

Advanced mode

\_/\

SP— EXR
Reserved”!
SP— CCR CCR
PC PC
(24 bits) (24 bits)
(c) Interrupt control mode 0 (d) Interrupt control mode 2

Notes: 1. Ignored when returning.
2. Not available in the H8S/2633 Group.

Figure 2.16 Stack Structure after Exception Handling (Examples)
2.84 Program Execution State

In this state the CPU executes program instructions in sequence.
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H8S/2633 Group, H8S/2633 F-ZTAT™,
H8S/2633R F-ZTAT™, H8S/2695 Section 7 Bus Controller

7.2.9 Refresh Timer Counter (RTCNT)*

Bit : 7 6 5 4 3 2 1 0

| | | | | | | | |
Initial value : 0 0 0 0 0 0 0 0
R/W : R/W R/W R/W R/W R/W R/W R/W R/W

RTCNT is an 8-bit read/write up-counter.
RTCNT counts up using the internal clock selected by the DRAMCR CKS2 to CKSO bits.

When RTCNT matches the value in RTCOR (compare match), the DRAMCR CMF flag is set to 1
and RTCNT is cleared to H'00. If, at this point, DRAMCR RFSHE is set to 1, the refresh cycle
starts. When the DRAMCR CMIE bit is set to 1, a compare match interrupt (CMI) is also
generated.

RTCNT is initialized to H'0O at a power-on reset and in hardware standby mode. It is not
initialized at a manual reset or in software standby mode.

Note: * This function is not available in the H8S/2695.

7.2.10  Refresh Time Constant Register RTCOR)*

Bit : 7 6 5 4 3 2 1 0
o r ]

Initial value : 1 1 1 1 1 1 1 1

R/W : R/W R/W R/W R/W R/W R/W R/W R/W

RTCOR is an 8-bit read/write register that sets the RTCNT compare match cycle.

The values of RTCOR and RTCNT are constantly compared and, when both value match, the
DRAMCR CMF flag is set to 1 and RTCNT is cleared to H'00.

RTCOR is initialized to H'FF at a power-on reset and in hardware standby mode. It is not
initialized at a manual reset or in software standby mode.

Note: * This function is not available in the H8S/2695.
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H8S/2633 Group, H8S/2633 F-ZTAT™,
Section 7 Bus Controller H8S/2633R F-ZTAT™, H8S/2695

16-Bit Access Space: Figure 7.5 illustrates data alignment control for the 16-bit access space.
With the 16-bit access space, the upper data bus (D15 to D8) and lower data bus (D7 to D0) are
used for accesses. The amount of data that can be accessed at one time is one byte or one word,
and a longword transfer instruction is executed as two word transfer instructions.

In byte access, whether the upper or lower data bus is used is determined by whether the address is
even or odd. The upper data bus is used for an even address, and the lower data bus for an odd
address.

Upper data bus Lower data bus
D15 D8, D7 Do,

Byte size * Even address [T 77 7]
Byte size ¢ Odd address T

Word size |““Hw|www‘\”|

Longword stbuscycle | | | [ . .,
size 2ndbuscycle [ T T T T T [ T T

Figure 7.5 Access Sizes and Data Alignment Control (16-Bit Access Space)
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H8S/2633 Group, H8S/2633 F-ZTAT™,
H8S/2633R F-ZTAT™, H8S/2695 Section 7 Bus Controller

(4) Notes

The setting of the ICISO and ICIS1 bits is invalid when accessing the DRAM space. For example,
if the 2nd of successive reads of different areas is a DRAM access, only the T, cycle is inserted,
not the T, cycle. Figure 7.36 shows the timing. Note, however, that ICISO and ICIS1 settings are
valid in burst access in RAS down mode, and an idle cycle is inserted. Figures 7.37 (a) and (b)
show the timing.

% External read»% DRAM space read %
L To T3 Ty T, Teq Teo |
]

Figure 7.36 Example of DRAM Access after External Read

DRAM space read External read . DRAM space read

: Tr Tc1 Tcz E T1 T1 T T I Tc1 Tc1 Tc2 '

EXTAL _|_\_I_\_I_\_I_\_|_\_I_\_I_\_I_\_|_\_I_\_I_\_|_

Address :X X X )i( >:l( )K:

5 B e N o N

s :
L/

Data bus

Idle cycle

Figure 7.37 (a) Example Idle Cycle Operation in RAS Down Mode (ICIS1=1)
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Section 8 DMA Controller (DMAC) H8S/2633 Group, H8S/2633 F-ZTAT™,
(This function is not available in the H8S/2695) H8S/2633R F-ZTAT™, H8S/2695

Bit 0—Data Transfer End Interrupt Enable 0A (DTIEOA): Enables or disables the channel 0
transfer end interrupt.

Bit 0

WDescription

0 Transfer end interrupt disabled (Initial value)
1 Transfer end interrupt enabled

8.4 Register Descriptions (3)
8.4.1 DMA Write Enable Register (DMAWER)

The DMAC can activate the DTC with a transfer end interrupt, rewrite the channel on which the
transfer ended using a DTC chain transfer, and reactivate the DTC. DMAWER applies restrictions
so that only specific bits of DMACR for the specific channel and also DMATCR and DMABCR
can be changed to prevent inadvertent changes being made to registers other than those for the
channel concerned. The restrictions applied by DMAWER are valid for the DTC.

Figure 8.2 shows the transfer areas for activating the DTC with a channel OA transfer end
interrupt, and reactivating channel OA. The address register and count register area is re-set by the
first DTC transfer, then the control register area is re-set by the second DTC chain transfer.

When re-setting the control register area, perform masking by setting bits in DMAWER to prevent
modification of the contents of the other channels.
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H8S/2633 Group, H8S/2633 F-ZTAT™, Section 8 DMA Controller (DMAC)
H8S/2633R F-ZTAT™, H8S/2695 (This function is not available in the H8S/2695)

Figure 8.5 illustrates operation in idle mode.

/\/ /\_/

MAR —» --t— |OAR
/\/ /\/

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

Figure 8.5 Operation in Idle Mode

The number of transfers is specified as 16 bits in ETCR. ETCR is decremented by 1 each time a
transfer is executed, and when its value reaches H'0000, the DTE bit is cleared and transfer ends.
If the DTIE bit is set to 1 at this time, 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
requests, SCI transmission complete and reception complete interrupts, and TPU channels O to 5
compare match/input capture A interrupts. External requests can be set for channel B only.

When the DMAC is used in single address mode, only channel B can be set.
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Section 10A 1/0 Ports H8S/2633 Group, H8S/2633 F-ZTAT™,
(H8S/2633, H8S/2632, H8S/2631, H8S/2633R) H8S/2633R F-ZTAT™, H8S/2695

e Mode 7

Setting a PADDR bit to 1 makes the corresponding port A pin an output port, while clearing
the bit to 0 makes the pin an input port.

Port A Data Register (PADR)

Bit : 7 6 5 4 3 2 1 0

‘ — \ — \ — \ — \ PA3DR \ PA2DR \ PA1DR \ PAODR \
Initial value : Undefined Undefined Undefined Undefined 0 0 0 0
R/W S— — — — RW R/W R/W RW

PADR is an 8-bit readable/writable register that stores output data for the port A pins (PA3 to
PAO).

Bits 7 to 4 are reserved; they return an undetermined value if read, and cannot be modified.

PADR is initialized to H'O (bits 3 to 0) by a powr-on reset, and in hardware standby mode. It
retains its prior state by a manual reset or in software standby mode.

Port A Register (PORTA)
Bit : 7 6 5 4 3 2 1 0
\ — \ — \ — \ — \ PA3 \ PA2 \ PA1 \ PAO \
Initial value : Undefined Undefined Undefined Undefined — —* —* —* —*
R/W : — — — — R R R R

Note: * Determined by state of pins PA3 to PAO.

PORTA is an 8-bit read-only register that shows the pin states. It cannot be written to. Writing of
output data for the port A pins (PA3 to PAO) must always be performed on PADR.

Bits 7 to 4 are reserved; they return an undetermined value if read, and cannot be modified.

If a PORTA read is performed while PADDR bits are set to 1, the PADR values are read. If a
PORTA read is performed while PADDR bits are cleared to 0, the pin states are read.

After a power-on reset and in hardware standby mode, PORTA contents are determined by the pin
states, as PADDR and PADR are initialized. PORTA retains its prior state by a manual reset or in
software standby mode.
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Section 10A 1/0 Ports H8S/2633 Group, H8S/2633 F-ZTAT™,
(H8S/2633, H8S/2632, H8S/2631, H8S/2633R) H8S/2633R F-ZTAT™, H8S/2695

> PE7 (1/O)
~—>» PE6 (I/O)
l«—» PE5 (1/O)
PortE [ PE4 (VO)
~—>» PE3 (I/O)
—» PE2 (I/O)

<> PE1 (/0)

- PEO (/O)

Figure 10A.17 Port E Pin Functions (Mode 7)
10A.11.4 MOS Input Pull-Up Function

Port E has a built-in MOS input pull-up function that can be controlled by software. This MOS
input pull-up function can be used in modes 4 to 6 when 8-bit bus mode is selected, or in mode 7,
and can be specified as on or off on an individual bit basis.

When a PEDDR bit is cleared to 0 in modes 4 to 6 when 8-bit bus mode is selected, or in mode 7,
setting the corresponding PEPCR bit to 1 turns on the MOS input pull-up for that pin.

The MOS input pull-up function is in the off state after a power-on reset, and in hardware standby
mode. The prior state is retained by a manual reset or in software standby mode.

Table 10A.21 summarizes the MOS input pull-up states.

Table 10A.21 MOS Input Pull-Up States (Port E)

Power-On Hardware Manual Software In Other
Modes Reset Standby Mode Reset Standby Mode Operations
7 OFF OFF ON/OFF ON/OFF ON/OFF
4t06  8-bitbus
16-bit bus OFF OFF OFF
Legend:

OFF: MOS input pull-up is always off.
ON/OFF: On when PEDDR = 0 and PEPCR = 1; otherwise off.
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H8S/2633 Group, H8S/2633 F-ZTAT™,

H8S/2633R F-ZTAT™, H8S/2695

Section 11 16-Bit Timer Pulse Unit (TPU)

Bit7 Bit6 Bit5 Bit4

Channel 10B3 10B2 10B1 10B0 Description
3 0 0 0 0 TGR3B  Output disabled (Initial value)
1 Is output Initial output is 0 0 output at compare match
compare output
1 0 register 1 output at compare match
1 Toggle output at compare
match
1 0 0 Output disabled
1 Initial outputis 1 0 output at compare match
1 0 output 1 output at compare match
1 Toggle output at compare
match
1 0 0 0 TGR3B  Capture input Input capture at rising edge
7 isinput source is Inout t t falli d
capture  TIOCBS pin nput caplure at fafing edge
1 * register Input capture at both edges
1 * * Capture input Input capture at TCNT4
source is channel count-up/count-down™'
4/count clock
*: Don't care
Note: 1. When bits TPSC2 to TPSCO in TCR4 are set to B'000 and ¢/1 is used as the TCNT4

count clock, this setting is invalid and input capture is not generated.

RO1UH0166EJ0600 Rev. 6.00
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H8S/2633 Group, H8S/2633 F-ZTAT™,
H8S/2633R F-ZTAT™, H8S/2695 Section 11 16-Bit Timer Pulse Unit (TPU)

e When TGR is an input capture register
Figure 11.20 shows an operation example in which TGRA has been designated as an input
capture register, and buffer operation has been designated for TGRA and TGRC.
Counter clearing by TGRA input capture has been set for TCNT, and both rising and falling
edges have been selected as the TIOCA pin input capture input edge.

As buffer operation has been set, when the TCNT value is stored in TGRA upon occurrence of
input capture A, the value previously stored in TGRA is simultaneously transferred to TGRC.

TCNT value

HIOFO7 |- - - e e e e e e e o e e e e e e e

HOGFB [ - - = m e e e e e e e e

0T 72 S s R

H'0000 Time

TIOCA

TGRA | H0532 X HOF07 X HooFB

TGRC !

>< H'0532 >< H'OF07

Figure 11.20 Example of Buffer Operation (2)
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H8S/2633 Group, H8S/2633 F-ZTAT™,
H8S/2633R F-ZTAT™, H8S/2695 Section 11 16-Bit Timer Pulse Unit (TPU)

Contention between TCNT Write and Clear Operations: If the counter clear signal is
generated in the T2 state of a TCNT write cycle, TCNT clearing takes precedence and the TCNT
write is not performed.

Figure 11.49 shows the timing in this case.

TCNT write cycle

T1 T2
. JU UL
Address >< TCNT address ><

Write signal

Counter clear

signal
TCNT N >< H'0000
Figure 11.49 Contention between TCNT Write and Clear Operations
RO1UHO166EJ0600 Rev. 6.00 Page 627 of 1434
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H8S/2633 Group, H8S/2633 F-ZTAT™,
H8S/2633R F-ZTAT™, H8S/2695

Section 16 Serial Communication Interface (SCI, IrDA)
(The H8S/2695 is not equipped with an IrDA function)

<Transmission>

All data No [1]
transmitted?

Yes |-=

Read TEND flag in SSR

—

-
Yes

TE=0 (2]

Transition to software 3
standby mode, etc. [3]

Exit from software
standby mode, etc.

Change
operating mode?
Yes

(1]

(2]

(3]

Data being transmitted is
interrupted. After exiting software
standby mode, etc., normal CPU
transmission is possible by setting
TE to 1, reading SSR, writing TDR,
and clearing TDRE to 0, but note
that if the DTC™ has been activated,
the remaining data in DTCRAM will
be transmitted when TE and TIE
are setto 1.

If TIE and TEIE are set to 1, clear
them to 0 in the same way.

Includes module stop mode, watch
mode, subactive mode, and
subsleep mode.

Note: * The DTC function is not

Initialization

TE=1

-]

<Start of transmission>

available in the H8S/2695.

Figure 16.25 Sample Flowchart for Mode Transition during Transmission
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Section 19 A/D Converter

H8S/2633 Group, H8S/2633 F-ZTAT™,
H8S/2633R F-ZTAT™, H8S/2695

sample-and-hold circuit in the A/D converter exceeds the current input via the input impedance
(R,,), an error will arise in the analog input pin voltage. Careful consideration is therefore required

when deciding the circuit constants.

0 ] avec
O . T [ Vref

"l *l ' ANO to AN15
O e T - “FT ] avss

Notes: Values are reference values.
1.

10 yF 0.01 pF

2. Rin: Input impedance

/_\/

/\/

Figure 19.7 Example of Analog Input Protection Circuit

Table 19.7 Analog Pin Specifications

Item Min Max Unit
Analog input capacitance — 20 pF
Permissible signal source impedance — 5 kQ

Page 922 of 1434
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H8S/2633 Group, H8S/2633 F-ZTAT™,
H8S/2633R F-ZTAT™, H8S/2695

Section 22 ROM

Write pulse application subroutine™®

Sub-Routine Write Pulse
7
Start of programing

5 46 %7

tsp10 or tsp30 or tsp200:

Wait (20
End of programing
7
7

s or (z1) ps or (z2) ps

Start of programming

(_stART )

[ Set SWET bit in FLMCR1

that have already been programmed.

Programming must be executed in the erased state.
Do not perform additional programming on addresses

Wait (x 0) s *7

Store 128 bytes of program data in program [
data area and reprogram data area

n=1

Successively write 128-byte reprogram |,
data to flash memory

Sub-Routine-Call
Write pulse application subroutine
Set PV1 bit in FLMCR1

Wait (1) s

H'FF dummy write to verify address
Wait (¢) ps

( End Sub )

Note 6: Programming Time

Increment address

NG

Program data =
verify data?

Program data storage
area (128 bytes)

Reprogram data storage
area (128 bytes)

Additional-programming
data storage area (128 byles)

Notes: 1.

P1 Bit Set Time (us G
Number of Writes Addi
(times) Programming
1 20 21 [Additional-programming data computation |
2 20 21
Transfer additional-programming data to 4
additional-programming data area
Ni—T 20 z1 Reprogram data computation | *3
N = z1
Ni+1 Z — [ Transfer reprogram data to reprogram data area__|+4
Ni+2 Z =
N1+3 Z =
N1+N2-2 2 —
NT+N2—1 2 —
N1+N2 22 -
RAM

Successively write 128-byte data from additional-
rogramming data area in RAM to flash memot

‘Additional programming subroutine

o
OK

[_ClearswetbitinFLMCR1 | [

Clear SWET bit in FLMCR1 |

{
Wait (x1) us 147 [

End of programming

Programming failure

Data transfer is performed by byte transfer. The lower 8 bits of the first address written to must be H'00 or H'80. A 128-byte data transfer must be

performed even if writing fewer than 128 bytes; in this case, H'FF data must be written to the extra addresses.

2. Verify data s read in 16-bit (word) units.

3. Even bits for which programming has been completed in the 128-byte programming loop will be subject to programming again if they fail the

subsequent verify operation.

4. A 128-byte area for storing program data, a 128-byte area for storing reprogram data, and a 128-byte area for storing additional-programming
data must be provided in RAM. The reprogram and additional-programming data contents are modified as programming proceeds.

5. Awrite pulse of 30 s or 200 pis is applied according to the progress of the programming operation. See Note 6 for details of the pulse widths.
When writing of additional-programming data is executed, a 10 pis write pulse should be applied. Reprogram data X' means reprogram data when

the write pulse is applied.

7. Wait times and counts are listed in 25.6, Flash Memory Characteristics, and 26.6, Flash Memory Characteristics.

Reprogram Data Computation Table

= m—)

I
Wait (x1) us 17

Original Data (D) | Verify Data (V) | Reprogram Data (X) Comment
0 1 complete
1 0 is it should be performed
0 1 —
1 1 1 Left in the erased state
dditional Data Ct Table
Reprogram Data (X') Verify Data (V) | Additional Data (Y) Comment:

0 Additional should be performed
0 1 1 Additional programming should not be performed
1 0 1 Additional should not be performed
1 1 1 Additional should not be performed

Figure 22.13 Program/Program-Verify Flowchart
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Section 24 Power-Down Modes

H8S/2633 Group, H8S/2633 F-ZTAT™,

H8S/2633R F-ZTAT™, H8S/2695

24.1.1 Register Configuration

Power-down modes are controlled by the SBYCR, SCKCR, LPWRCR, TCSR (WDT1%), and

MSTPCR registers. Table 24.3 summarizes these registers.

Note: * WDT1 is not available in the H8S/2695.

Table 24.3 Power-Down Mode Registers

Name Abbreviation R/W Initial Value Address™

Standby control register SBYCR R/W H'08 H'FDE4

System clock control register SCKCR R/W H'00 H'FDEG6

Low-power control register LPWRCR R/W H'00 H'FDEC

Timer control/status register TCSR R/W H'00 H'FFA2

(WDT1)*

Module stop control register MSTPCRA R/W H'3F H'FDES8

AB,C MSTPCRB RIW HFF H'FDE9
MSTPCRC RW HFF H'FDEA

Notes: 1. Lower 16 bits of the address.

2. WDT1 is not available in the H8S/2695.
Page 1022 of 1434 RO1UHO166EJ0600 Rev. 6.00
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H8S/2633 Group, H8S/2633 F-ZTAT™,
H8S/2633R F-ZTAT™, H8S/2695

Instruction Set

Appendix A
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Appendix B Internal I/O Register

H8S/2633 Group, H8S/2633 F-ZTAT™,
H8S/2633R F-ZTAT™, H8S/2695

Data Bus
Register Module  Width
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Name (bits)
HFF1A TGROB TPUO 16
H'FF1B
H'FF1IC TGROC
H'FF1D
H'FF1E TGROD
H'FF1F
H'FF20 TCR1 — CCLR1 CCLRO CKEG1 CKEGO TPSC2 TPSC1 TPSCO TPU1 16
H'FF21  TMDR1 — — — — MD3 MD2 MD1 MDO
H'FF22  TIOR1 10B3 10B2 10B1 10B0 I0A3 I10A2 I0A1 I0A0
H'FF24  TIER1 TTGE — TCIEU TCIEV — — TGIEB TGIEA
H'FF25 TSR1 TCFD — TCFU  TCFV  — — TGFB  TGFA
H'FF26  TCNT1
H'FF27
H'FF28 TGR1A
H'FF29
H'FF2A  TGR1B
H'FF2B
H'FF30 TCR2 — CCLR1 CCLRO CKEG1 CKEGO TPSC2 TPSC1 TPSCO TPU2 16
H'FF31  TMDR2 — — — — MD3 MD2 MD1 MDO
H'FF32 TIOR2 10B3 10B2 10B1 10BO I0A3 I10A2 I0A1 I0A0
H'FF34 TIER2 TIGE — TCIEU TCIEV — — TGIEB TGIEA
H'FF35 TSR2 TCFD — TCFU  TCFV  — — TGFB  TGFA
H'FF36 TCNT2
H'FF37
H'FF38 TGR2A
H'FF39
H'FF3A TGR2B
H'FF3B
H'FF74 TCSRO/ OVF WTAT  TME — — CKS2 CKS1 CKSO  WDTO 16
(write) TCNTO
H'FF75 TCNTO
(read)
H'FF76 RSTCSR WOVF RSTE RSTS — — — — —
(write)
H'FF77 RSTCSR WOVF RSTE RSTS — — — — —
(read)
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Appendix C 1/0 Port Block Diagrams

H8S/2633 Group, H8S/2633 F-ZTAT™,

H8S/2633R F-ZTAT™, H8S/2695

Reset
|
R
(e @ oo 1 |2
P15DDR 3
C i}
l 3
WDDR1 =
£
[0}
Relset Z
R
2 Q D[]
P15 P15DR
\I N C
T
WDR1
PPG module
1
~ Pulse output enable
7 Pulse output
TPU module
r Output compare output/
\ PWM output enable
+ Output compare output/
i+ PWM output
RDR1 i
1
NS !
L~ |
1
1
RPOR1 :
™ '
L~ i
1
1
= Input capture input
-5~External clock input
Legend:
WDDR1: Write to PIDDR
WDR1:  Write to PIDR
RDR1:  Read P1DR

RPOR1: Read port 1

Note: * Priority order: output compare output/PWM output > pulse output > DR output

Figure C.1 (d) Port 1 Block Diagram (Pin P15)
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H8S/2633 Group, H8S/2633 F-ZTAT™,
Appendix C 1/0 Port Block Diagrams H8S/2633R F-ZTAT™, H85/2695

Reset
|

R

( { Q D
P77DDR

C
I
WDDR?7

Reset
|

Internal data bus

R

Q Dr—
P77 © [ P77DR
C

|
WDR?7

SCI module

1
L Serial transmit enable

Serial transmit data

TxD3
RDR7
N
l/
RPOR7
S
I/
Legend:
WDDR7: Write to P7DDR
WDR7: Write to P7DR
RDR7: Read P7DR
RPOR?7: Read port 7
Figure C.16 (e) Port 7 Block Diagram (Pin P77)
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H8S/2633 Group, H8S/2633 F-ZTAT™,
H8S/2633R F-ZTAT™, H8S/2695

Appendix C 1/0 Port Block Diagrams

Reset
|

R
Q D—
PF3DDR
C

T
WDDRF

Reset
|

PF3

Modes 4 to 6

R

Q D—

PF3DR
C

|
WDRF

Internal data bus

Bus controller

W4

RDRF

RPORF

» ADTRG input

Legend:

WDDRF: Write to PFDDR
WDRF: Write to PFDR
RDRF:  Read PFDR
RPORF: Read port F

IRQ interrupt input

Figure C.23 (d) Port F Block Diagram (Pin PF3)
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