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Section 2 CPU

2.7 Addressing Modes and Effective Address Calculation

2.7.1 Addressing Mode

The CPU supports the eight addressing modes listed in table 2.4. Each instruction uses a subset of
these addressing modes. Arithmetic and logic instructions can use the register direct and
immediate modes. Data transfer instructions can use all addressing modes except program-counter
relative and memory indirect. Bit manipulation instructions use register direct, register indirect, or
absolute addressing mode to specify an operand, and register direct (BSET, BCLR, BNOT, and
BTST instructions) or immediate (3-bit) addressing mode to specify a bit number in the operand.

Table 2.4  Addressing Modes

No. Addressing Mode Symbol
1 Register direct Rn
2 Register indirect @ERnN
3 Register indirect with displacement @(d:16,ERn)/@(d:32,ERnN)
4 Register indirect with post-increment @ERN+
Register indirect with pre-decrement @-ERn
5 Absolute address @aa:8/@aa:16/@aa:24/@aa:32
6 Immediate #xX:8/#xx: 16/#xx:32
7 Program-counter relative @(d:8,PC)/@(d:16,PC)
8 Memory indirect @@aa:8

(1) Register Direct—Rn: The register field of the instruction specifies an 8-, 16-, or 32-bit
general register containing the operand. ROH to R7H and ROL to R7L can be specified as 8-bit
registers. RO to R7 and EO to E7 can be specified as 16-bit registers. ERO to ER7 can be specified
as 32-bit registers.

(2) Register Indirect—@ERnN: The register field of the instruction code specifies an address
register (ERn) which contains the address of the operand on memory. If the address is a program
instruction address, the lower 24 bits are valid and the upper 8 bits are all assumed to be 0 (H'00).

(3) Register Indirect with Displacement—@(d:16, ERn) or @(d:32, ERn): A 16-bit or 32-bit
displacement contained in the instruction is added to an address register (ERn) specified by the
register field of the instruction, and the sum gives the address of a memory operand. A 16-bit
displacement is sign-extended when added.
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Section 3 MCU Operating Modes

Mode 10 Boot Mode Mode 11 Boot Mode
(advanced expanded mode (advanced single-chip
with on-chip ROM enabled) mode)

H'000000 H'000000
On-chip ROM On-chip ROM
H'010000 HO10000 [
On-chip ROM/ On-chip ROM/
external address reserved
space™ area™ "
H060000 | poserved area™ H060000 | o served area™
H'07FFFF
H'080000
_ External address_| .
= space -
' N H'FFDCO00 . *
HFFDC00 On-chip RAM™® On-chip RAM™®
H'FFFBFF
H'FFFCOO | External address
space
H'FFFE50 Internal H'FFFE50 Internal
1/O registers H'FFFFO7 1/0 registers
H'FFFFO8 | External address
space
H'FFFF28 Internal H'FFFF28 Internal
H'EEEEFE I/O registers H'EEFFEE I/O registers

Notes: 1. External addresses when EAE =1 in BCRL; on-chip ROM when EAE = 0.

2. Reserved area when EAE =1 in BCRL; on-chip ROM when EAE = 0.

3. External addresses can be accessed by clearing the RAME bit in SYSCR to 0.
4. Do not access the reserved area in addresses H'060000 to H'0O7FFFF.

5

Do not access the reserved area.

Figure 3.6 (b) H8S/2315 Memory Map in Each Operating Mode (F-ZTAT Version Only)
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Section 5 Interrupt Controller

Origin of

Interrupt Vector Vector DTC
Interrupt Source Source Number Address™ IPR Priority Activation
TGI4A (TGR4A input  TPU 56 H'00EOQ IPRH6 to High O
capture/compare channel 4 IPRH4 t
match)
TGI4B (TGR4B input 57 H'00E4 O
capture/compare
match)
TCIl4V (overflow 4) 58 H'00E8 —
TCl4U (underflow 4) 59 H'00EC —
TGI5A (TGR5A input  TPU 60 H'00FO0 IPRH2 to O
capture/compare channel 5 IPRHO
match)
TGI5B (TGR5B input 61 H'0O0F4 O
capture/compare
match)
TCI5V (overflow 5) 62 H'O0F8 —
TCI5U (underflow 5) 63 H'00FC —
CMIAO (compare 8-bit timer 64 H'0100 IPRI6 to O
match A) channel 0 IPRI4
CMIBO (compare 65 H'0104 O
match B)
QVIO (overflow 0) 66 H'0108 —
Reserved — 67 H'010C —
CMIAL (compare 8-bit timer 68 H'0110 IPRI2 to O
match A) channel 1 IPRIO
CMIB1 (compare 69 H'0114 O
match B)
OVI1 (overflow 1) 70 H'0118 —
Reserved — 71 H'011C Low —
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Section 6 Bus Controller

6.8.3 Bus Transfer Timing

Even if a bus request is received from a bus master with a higher priority than that of the bus
master that has acquired the bus and is currently operating, the bus is not necessarily transferred
immediately. There are specific times at which each bus master can relinquish the bus.

CPU: The CPU is the lowest-priority bus master, and if a bus request is received from the DTC,
the bus arbiter transfers the bus to the bus master that issued the request. The timing for transfer of
the bus is as follows:

e The bus is transferred at a break between bus cycles. However, if a bus cycle is executed in
discrete operations, as in the case of a longword-size access, the bus is not transferred between
the operations. See appendix A.5, Bus States during Instruction Execution, for timings at
which the bus is not transferred.

e Ifthe CPU is in sleep mode, it transfers the bus immediately.
DTC: The DTC sends the bus arbiter a request for the bus when an activation request is generated.

The DTC can release the bus after a vector read, a register information read (3 states), a single data
transfer, or a register information write (3 states). It does not release the bus during a register
information read (3 states), a single data transfer, or a register information write (3 states).

6.8.4 External Bus Release Usage Note

External bus release can be performed on completion of an external bus cycle. The RD signal
remains low until the end of the external bus cycle. Therefore, when external bus release is
performed, the RD signal may change from the low level to the high-impedance state.

6.9 Resets and the Bus Controller

In a reset, the chip, including the bus controller, enters the reset state at that point, and any
executing bus cycle is discontinued.
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Section 9 16-Bit Timer Pulse Unit (TPU)

9.6 Operation Timing

9.6.1 Input/Output Timing

TCNT Count Timing: Figure 9.34 shows TCNT count timing in internal clock operation, and
figure 9.35 shows TCNT count timing in external clock operation.

Internal clock Falling edge Rising edge

N \

input clock —M— —_—

TCNT N-1 >< N >< N+1 >< N+2

Figure 9.34 Count Timing in Internal Clock Operation

o J Uy

External CIOCK_(b Falling edge Rising edge Falling edge

N
TCNT

input clock

TCNT N-1 >< N >< N+1 >< N+2

Figure 9.35 Count Timing in External Clock Operation
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Section 13 Smart Card Interface

13.3.3 Data Format

Normal Transfer Mode: Figure 13.3 shows the smart card interface data format in the normal
transfer mode. In reception in this mode, a parity check is carried out on each frame. If an error is
detected an error signal is sent back to the transmitting end, and retransmission of the data is
requested. If an error signal is sampled during transmission, the same data is retransmitted.

When there is no parity error

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

Transmitting station output

When a parity error occurs

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

Transmitting station output

B L ~t L

Receiving station

Legend: output
Ds: Start bit

DO to D7: Data bits

Dp: Parity bit

DE: Error signal

Figure 13.3 Smart Card Interface Data Format
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Section 13 Smart Card Interface

Data Transfer Operation by DTC: In smart card mode, as with the normal SCI, transfer can be
carried out using the DTC. In a transmit operation, the TDRE flag is also set to 1 at the same time
as the TEND flag in SSR, and a TXI interrupt is generated. If the TXI request is designated
beforehand as a DTC activation source, the DTC will be activated by the TXI request, and transfer
of the transmit data will be carried out. The TDRE and TEND flags are automatically cleared to 0
when data transfer is performed by the DTC. In the event of an error, the SCI retransmits the same
data automatically. Thus, the number of bytes specified by the SCI is transmitted automatically
even in retransmission following an error. However, the ERS flag is not cleared automatically
when an error occurs, and so the RIE bit should be set to 1 beforehand so that an ERI request will
be generated in the event of an error, and the ERS flag will be cleared.

When performing transfer using the DTC, it is essential to set and enable the DTC before carrying
out SCI setting. For details of the DTC setting procedures, see section 7, Data Transfer Controller.

In a receive operation, an RXI interrupt request is generated when the RDRF flag in SSR is set to
1. If the RXI request is designated beforehand as a DTC activation source, the DTC will be
activated by the RXI request, and transfer of the receive data will be carried out. The RDRF flag is
cleared to 0 automatically when data transfer is performed by the DTC. If an error occurs, an error
flag is set but the RDRF flag is not. Consequently, the DTC is not activated, but instead, an ERI
interrupt request is sent to the CPU. Therefore, the error flag should be cleared.

Note: For details of operation in block transfer mode, see section 12.4, SCI Interrupts.
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Section 14 A/D Converter (8 Analog Input Channel Version)

Permissible Signal Source Impedance: The chip’s analog input is designed so that conversion
precision is guaranteed for an input signal for which the signal source impedance is 5 kQ or less.
This specification is provided to enable the A/D converter's sample-and-hold circuit input
capacitance to be charged within the sampling time; if the sensor output impedance exceeds 5 kQ,
charging may be insufficient and it may not be possible to guarantee the A/D conversion
precision.

If a large capacitance is provided externally, the input load will essentially comprise only the
internal input resistance of 10 kQ, and the signal source impedance is ignored. However, since a
low-pass filter effect is obtained in this case, it may not be possible to follow an analog signal with
a large differential coefficient (e.g., 5 mV/us or greater).

When converting a high-speed analog signal, a low-impedance buffer should be inserted.

Influences on Absolute Precision: Adding capacitance results in coupling with GND, and
therefore noise in GND may adversely affect absolute precision. Be sure to make the connection
to an electrically stable GND such as AVss.

Care is also required to insure that filter circuits do not communicate with digital signals on the
mounting board, so acting as antennas.

Chip
A/D converter
Sensor output equivalent circuit
impedance
Max. 5 kQ 10 kQ
Sensor input ——/\\A l R i
! Low-pass in=15pF 20 pF
 filter J: : I I
! Ct00.1 uF

Note: Values are reference values.

Figure 14.10 Example of Analog Input Circuit
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Section 15 D/A Converter

Bit 6—D/A Output Enable 0 (DAOEDO): Controls D/A conversion and analog output.

Bit 6

DAOEO Description

0 Analog output DAO is disabled (Initial value)
1 Channel 0 D/A conversion is enabled; analog output DAQ is enabled

Bit 5—D/A Enable (DAE): Used together with the DAOEOQ and DAOEL1 bits to control D/A
conversion. When the DAE bit is cleared to 0, channel 0 and 1 D/A conversions are controlled
independently. When the DAE bit is set to 1, channel 0 and 1 D/A conversions are controlled
together.

Output of conversion results is always controlled independently by the DAOEO and DAOEL1 bits.

Bit 7 Bit 6 Bit 5
DAOE1 DAOEO DAE Description
0 0 X Channel 0 and 1 D/A conversions disabled
1 0 Channel 0 D/A conversion enabled
Channel 1 D/A conversion disabled
Channel 0 and 1 D/A conversions enabled
1 0 0 Channel 0 D/A conversion disabled
Channel 1 D/A conversion enabled
1 Channel 0 and 1 D/A conversions enabled
1 x Channel 0 and 1 D/A conversions enabled

x: Don’'t care

If the chip enters software standby mode when D/A conversion is enabled, the D/A output is held
and the analog power current is the same as during D/A conversion. When it is necessary to reduce
the analog power current in software standby mode, clear both the DAOEO and DAOEL1 bits to 0
to disable D/A output.

Bits 4 to 0—Reserved: These bits cannot be modified and are always read as 1.
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Section 15 D/A Converter

DADRO DACRO1 DADRO DACRO1
write cycle write cycle write cycle write cycle

. TUUL

X XX XX

DADRO X Conversion data 1 >< Conversion data 2
DAOEO | ! !
DA _____________ —r , Conversion
High-impedance state Conversion v—': resut2 ——
! | result 1 | !
toconv toconv
Legend:

tocony: D/A conversion time

Figure 15.2

Example of D/A Converter Operation
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Section 17 ROM

Programming/
erasing
Wait time: x  possible Wait time: 100 us

tosc1 Min 0 ps

|
FWE j‘tMDS*S Min 0 ps
— |—— ~
MD2 to MDO™™ WX‘

« tvps ™ -
Fes /
7 ~
SWE set
SWE bit A SWE cleared

[ Period during which flash memory access is prohibited
(x: Wait time after setting SWE bit)"?

[[_] Period during which flash memory can be programmed
(Execution of program in flash memory prohibited, and data reads other than verify operations
prohibited)

Notes: 1. Except when switching modes, the level of the mode pins (MD2 to MDO) must be fixed until
power-off by pulling the pins up or down.
2. See section 20.3.6, Flash Memory Characteristics.
3. Mode programming setup time typs (min) = 200 ns

Figure 17.30 Power-On/Off Timing (Boot Mode)
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Section 17 ROM

Bit 2—Program-Verify 1 (PV1): Selects program-verify mode transition or clearing for
addresses H'000000 to H'03FFFF. Do not set the SWE1, ESU1, PSU1, EV1, E1, or P1 bit at the
same time.

Bit 2

PV1 Description

0 Program-verify mode cleared (Initial value)
1 Transition to program-verify mode

[Setting condition]
When SWE1 =1

Bit 1—Erase 1 (E1): Selects erase mode transition or clearing for addresses H'000000 to
H'03FFFF. Do not set the SWE1, ESU1, PSU1, EV1, PV1, or P1 bit at the same time.

Bit 1

El Description

0 Erase mode cleared (Initial value)
1 Transition to erase mode

[Setting condition]
When SWE1=1,and ESU1 =1

Bit 0—Program 1 (P1): Selects program mode transition or clearing for addresses H'000000 to
H'03FFFF. Do not set the SWE1, PSU1, ESU1, EV1, PV1, or E1 bit at the same time.

Bit 0

P1 Description

0 Program mode cleared (Initial value)
1 Transition to program mode

[Setting condition]
When SWE1=1,and PSU1 =1
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Section 17 ROM

(4) Erasure Execution

When flash memory is erased, the erase-block number on the user MAT must be passed to the
erasing program which is downloaded. This is set to the FEBS parameter (general register ERO).

One block is specified from the block number 0 to 15.
For details on the erasing processing procedure, see section 17.24.2, User Program Mode.

(a) Flash erase block select parameter (FEBS: general register ERO of CPU)
This parameter specifies the erase-block number. The several block numbers cannot be specified.

Bit .31 30 29 28 27 26 25 24
\ 0 \ 0 \ 0 \ 0 \ 0 \ 0 \ 0 \ 0
Initial value : — —_ — — — — — _
RIW © RW RIW RIW RIW RIW RIW RIW RIW
Bit .23 22 21 20 19 18 17 16
\ 0 \ 0 \ 0 \ 0 \ 0 \ 0 \ 0 \ 0
Initial value : — — — — — — — —
RIW © RW RIW RIW RIW RIW RIW RIW RIW
Bit .15 14 13 12 11 10
S N
Initial value : — —_ — — — — — _
RIW © RW RIW RIW RIW RIW RIW RIW RIW
Bit : 7 6 5 4 3 2 1 0
‘ EB7 ‘ EB6 ‘ EB5 ‘ EB4 ‘ EB3 ‘ EB2 ‘ EB1 ‘ EBO
Initial value : — — — — — — — —
RIW © RW RIW RIW RIW RIW RIW RIW RIW

Bits 31 to 8—Reserved: Only 0 may be written to these bits.

Bits 7 to 0—Erase Block (EB7 to EBO): Set the erase-block number in the range from 0 to 15. 0
corresponds to the EBO block and 15 corresponds to the EB15 block. An error occurs when the
number other than 0 to 15 is set.
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Section 17 ROM

Bits 2 to 0—Flash Memory Area Selection (RAM2 to RAMO): These bits are used together
with bit 3 to select the flash memory area to be overlapped with RAM (see table 17.51).

Table 17.51 Flash Memory Area Divisions

RAM Area Block Name RAMS RAM2 RAM1 RAMO
H'FFDCO00 to H'FFEBFF RAM area, 4 kbytes 0 X x X
H'000000 to H'000FFF EBO (4 kbytes) 1 0 0 0
H'001000 to H'001FFF EB1 (4 kbytes) 1 0 0 1
H'002000 to H'002FFF EB2 (4 kbytes) 1 0 1 0
H'003000 to H'003FFF EB3 (4 kbytes) 1 0 1 1
H'004000 to H'004FFF EB4 (4 kbytes) 1 1 0 0
H'005000 to H'005FFF EB5 (4 kbytes) 1 1 0 1
H'006000 to H'006FFF EB6 (4 kbytes) 1 1 1 0
H'007000 to H'007FFF EB7 (4 kbytes) 1 1 1 1
x: Don’t care
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Appendix A Instruction Set

Instruction

Mnemonic

Instruction Address Stack

Branch

Fetch Read

Byte
Data

Word
Data Internal

Operation Access Access Operation

J

K

L

M N

Bcc

BVS d:8

BPL d:8

BMI d:8

BGE d:8

BLT d:8

BGT d:8

BLE d:8

BRA d:16 (BT d:16)
BRN d:16 (BF d:16)
BHI d:16

BLS d:16

BCC d:16 (BHS d:16)
BCS d:16 (BLO d:16)
BNE d:16

BEQ d:16

BVC d:16

BVS d:16

BPL d:16

BMI d:16

BGE d:16

BLT d:16

BGT d:16

BLE d:16

I = S e N N N Y T e e e

BCLR

BCLR #xx:3,Rd
BCLR #xx:3,@ERd
BCLR #xx:3,@aa:8
BCLR #xx:3,@aa:16
BCLR #xx:3,@aa:32
BCLR Rn,Rd

BCLR Rn,@ERd
BCLR Rn,@aa:8
BCLR Rn,@aa:16
BCLR Rn,@aa:32

B W N N FP A ONDNERERPINDNDNDDNDDNDNDDDNDNDNDDDNDNDNDDDNDNDNDDDNDNDDNDDNDNDNDDNDNDN

N N N DN

N N NN
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Appendix A Instruction Set

Instruction

Mnemonic

Branch

Instruction Address Stack
Operation

Fetch Read

Byte
Data

Word
Data Internal

Access Access Operation

| J

K

L

M N

BNOT

BNOT #xx:3,Rd
BNOT #xx:3,@ERd
BNOT #xx:3,@aa:8
BNOT #xx:3,@aa:16
BNOT #xx:3,@aa:32
BNOT Rn,Rd

BNOT Rn,@ERd
BNOT Rn,@aa:8
BNOT Rn,@aa:16
BNOT Rn,@aa:32

N N NN

N N NN

BOR

BOR #xx:3,Rd
BOR #xx:3,@ERd
BOR #xx:3,@aa:8
BOR #xx:3,@aa:16
BOR #xx:3,@aa:32

L e N

BSET

BSET #xx:3,Rd
BSET #xx:3,@ERd
BSET #xx:3,@aa:8
BSET #xx:3,@aa:16
BSET #xx:3,@aa:32
BSET Rn,Rd

BSET Rn,@ERd
BSET Rn,@aa:8
BSET Rn,@aa:16
BSET Rn,@aa:32

N N N DN

N N N DN

BSR

BSR d:8

BSR d:16

BST

BST #xx:3,Rd
BST #xx:3,@ERd
BST #xx:3,@aa:8
BST #xx:3,@aa:16
BST #xx:3,@aa:32

B W N DN BRPRPININ DA ODNMNDNDME BB ODNDMDNDPRPDD ODNMDNDPERPEAERODDMDDNE B OWDNDMDND P

N N NN
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Appendix B Internal I/O Registers

Data

Register Module Bus
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 Name Width
HFFA4 DADRO D/A 8 bits
HFFA5  DADR1 converter
HFFA6 DACRO1 DAOEl DAOEO DAE  — - - - -
HFFAC PFCR2 — — CS167E CS25E ASOD — — - Ports 8 bits
HFFBO TCRO  CMIEB CMIEA OVIE CCLRL CCLRO CKS2 CKSL CKSO  8-bittimer 16 bits
HFFBL TCR1 CMIEB CMIEA OVIE CCLRL CCLRO CKS2 CKSL ckso °namnel0.1
HFFB2 TCSRO CMFB CMFA OVF ADTE 0S3 0S2 OSl  0S0
HFFB3 TCSRL CMFB CMFA OVF  — 0s3 0S2 0OSL  0S0
HFFB4 TCORAO
HFFB5 TCORAL
HFFB6 TCORBO
HFFB7 TCORB1
HFFB8  TCNTO
HFFB9  TCNTL
HFFBC TCSR  OVF  WTAT TME  — - CKS2 CKS1 CKSO WDT 16 bits
(Read)
HFFBD TCNT
(Read)
HFFBF RSTCSR WOVF RSTE — - - - - -
(Read)
HFFCO TSTR  — - CST5 CST4 CST3 CST2 CSTL CSTO  TPU 16 bits
HFFC1 TSYR  — — SYNC5 SYNC4 SYNC3 SYNC2 SYNC1 SYNCO
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Appendix B

Internal I/O Registers

1

Module Register Abbreviation R/W Initial Value Address™
SCI0 Serial mode register 0 SMRO R/W H'00 H'FF78
Bit rate register 0 BRRO R/W H'FF H'FF79
Serial control register 0 SCRO R/W H'00 H'FF7A
Transmit data register 0 TDRO R/W H'FF H'FF7B
Serial status register 0 SSRO R/(W)*2 H'84 HFF7C
Receive data register 0 RDRO R H'00 H'FF7D
Smart card mode register O SCMRO R/W H'F2 H'FF7E
SCI1 Serial mode register 1 SMR1 R/W H'00 H'FF80
Bit rate register 1 BRR1 R/W H'FF H'FF81
Serial control register 1 SCR1 R/W H'00 H'FF82
Transmit data register 1 TDR1 R/W H'FF H'FF83
Serial status register 1 SSR1 R/(W) *2 184 H'FF84
Receive data register 1 RDR1 R H'00 H'FF85
Smart card mode register 1 SCMR1 R/W H'F2 H'FF86
All SCI Module stop control register MSTPCR R/W H'3FFF H'FF3C
channels
SMCIO Serial mode register 0 SMRO R/W H'00 H'FF78
Bit rate register 0 BRRO R/W H'FF H'FF79
Serial control register 0 SCRO R/W H'00 HFF7A
Transmit data register 0 TDRO R/W H'FF H'FF7B
Serial status register 0 SSRO R/(W)™ H'84 H'FF7C
Receive data register 0 RDRO R H'00 H'FF7D
Smart card mode register O SCMRO R/W H'F2 H'FF7E
SMCI1 Serial mode register 1 SMR1 R/W H'00 H'FF80
Bit rate register 1 BRR1 R/W H'FF H'FF81
Serial control register 1 SCR1 R/W H'00 H'FF82
Transmit data register 1 TDR1 R/W H'FF H'FF83
Serial status register 1 SSR1 R/(W)™* H'84 H'FF84
Receive data register 1 RDR1 R H'00 H'FF85
Smart card mode register 1 SCMR1 R/W H'F2 H'FF86

Rev.7.00 Feb. 14, 2007 page 951 of 1108

RENESAS

REJ09B0089-0700



Appendix B Internal I/O Registers

ADCSR—A/D Control/Status Register H'FF98 A/D Converter
Bit : 7 6 5 4 3 2 1 0
| ADF | ADIE | ADST | SCAN | CKS | CH2 | CH1 | CHO |
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

] ] ]
Channel Select

Note: These bits select the analog input channel(s).
Ensure that conversion is halted (ADST = 0) before making
a channel setting.

Group Channel

Selection | Selection Description

Single Mode Scan Mode
(SCAN =0) (SCAN=1)

ANO ANO

AN1 ANO, AN1
AN2 ANO to AN2
AN3 ANO to AN3
AN4 AN4

AN5 AN4, AN5
AN6 AN4 to ANG
AN7 AN4 to AN7

CH2 CH1 | CHO

0 0

r|lOo|r|O|lr|O|r|O

Clock Select
CKS is used in combination with CKS1, bit 3 in ADCR.

ADCR
Bit3 | Bit3 Description
CKS1 | CKS
0

Conversion time = 530 states (max.)

Conversion time = 68 states (max.)

Conversion time = 266 states (max.)

Rl O|r|O

Conversion time = 134 states (max.)

Scan Mode

0 | Single mode

1 | Scan mode

AID Start
0 | A/D conversion stopped

1 | e Single mode: A/D conversion is started. Cleared to 0 automatically when
conversion ends

e Scan mode: A/D conversion is started. Conversion continues sequentially
on the selected channels until ADST is cleared to 0 by software, a reset,
or transition to standby mode or module stop mode

A/D Interrupt Enable
0 | A/D conversion end interrupt request disabled

1 | A/D conversion end interrupt request enabled

A/D End Flag
0 [Clearing conditions]
e When 0 is written to the ADF flag after reading ADF =1
e When the DTC is activated by an ADI interrupt, and ADDR is read
1 [Setting conditions]
e Single mode:When A/D conversion ends
e Scan mode: When A/D conversion ends on all specified channels

Note: * Can only be written with 0 for flag clearing.
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Appendix C 1/O Port Block Diagrams

C5 Port A
Reset
Modes 6 and 7 I
R
# D— |4 %)
PANPCR 2 2
C © I
T ] 4
WPCRA o 5
g kS
RPCRA § =
c £
- I}
£
Re‘set
\_\/—{— Modes 4 and 5 R
Q D—
PANDDR
C
]
WDDRA
*1
Reset
|
R
Q D
PAR ——— Mode 7 PANDR
Modes 4 to 6 (‘3
WDRA
*2 Reset
|
R
Q D—
PANODR
C
T
WODRA
RODRA
RDRA
RPORA
IS
V
Legend:
WDDRA: Write to PADDR
WDRA: Write to PADR
WODRA: Write to PAODR
WPCRA: Write to PAPCR
RDRA: Read PADR
RPORA: Read port A
RODRA: Read PAODR o
RPCRA: Read PAPCR Notes: n=0t03

1. Output enable signal
2. Open drain control signal

Figure C.5 Port A Block Diagram (Pins PAO to PA3)
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