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Section 1 Overview

Pin No.
FP-48F,
FP-48B,
Type Symbol FP-64E TNP-48 1/0 Functions
Timer V TMOV 30 24 Output  This is an output pin for waveforms
generated by the output compare
function.
TMCIV 29 23 Input External event input pin.
TMRIV 28 22 Input Counter reset input pin.
TRGV 54 40 Input Counter start trigger input pin.
Timer W FTCI 36 26 Input External event input pin.
FTIOA to 37 to 40 2710 30 I/0 Output compare output/ input
FTIOD capture input/ PWM output pin
Serial com- TXD, 46, 56,27 36,42,21 Output Transmit data output pin
munication TXD_2,
interface TXD_3*
(SCI) RXD, 45,57,26 35,43,20 Input  Receive data input pin
RXD_2,
RXD_3*
SCKS3, 44,58,25 34,44,19 1/O0 Clock I/0 pin
SCK3_2,
SCK3_3*
A/D AN3 to ANO 59 to 62 4510 48 Input Analog input pin
converter ADTRG 22 16 Input A/D converter trigger input pin.
I/O ports PB3 to PBO 59 to 62 45 to 48 Input 4-bit input port.
P17 to P14, 54to 51, 40t0o37, 1/O 7-bit 1/0 port.
P12to P10 25t0 23 1910 17
P22 to P20 46 to 44 36 to 34 I/O 3-bit I/O port.
P57 to P50 27, 26, 21, 20, I/0 8-bit 1/0 port
22t019, 16to 11
14,13
P76to P70 30to28, 24t022, 1/O 7-bit I/O port
55 to 58 41to 44
P84 to P80 40 to 36 30 to 26 I/0 5-bit 1/0 port.
E10T E10T _0O, 41,42,43 31, 32,33 Interface pin for the E10T, ES8, or
E10T _1, E7 emulator
E10T _2
Note: * The SCK3_3, RXD_3, and TXD_3 pins are not multiplexed in the H8/36014.
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Section 1 Overview
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Section2 CPU

Free area

SP (ER7) —»

Stack area

/\/

Figure2.4 Relationship between Stack Pointer and Stack Area

222 Program Counter (PC)

This 24-bit counter indicates the address of the next instruction the CPU will execute. The length
of al CPU instructionsis 2 bytes (one word), so the least significant PC bit isignored. (When an
instruction is fetched, the least significant PC bit is regarded as 0). The PC isinitialized when the
start address is |oaded by the vector address generated during reset exception-handling sequence.

223 Condition-Code Register (CCR)

This 8-hit register containsinternal CPU status information, including an interrupt mask bit (1) and
half-carry (H), negative (N), zero (Z2), overflow (V), and carry (C) flags. Thel hitisinitialized to 1
by reset exception-handling sequence, but other bits are not initialized.

Some instructions leave flag bits unchanged. Operations can be performed on the CCR bits by the
LDC, STC, ANDC, ORC, and XORC instructions. The N, Z, V, and C flags are used as branching
conditions for conditional branch (Bcc) instructions.

For the action of each instruction on the flag bits, see Appendix A.1, Instruction List.
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Section2 CPU

Note: * Refers to the operand size.
B: Byte
W: Word
L: Longword

Table25 Shift Instructions

Instruction Size* Function

SHAL B/W/L  Rd (shift) -» Rd
SHAR Performs an arithmetic shift on general register contents.
SHLL B/W/L  Rd (shift) - Rd
SHLR Performs a logical shift on general register contents.
ROTL B/W/L  Rd (rotate) —» Rd
ROTR Rotates general register contents.
ROTXL B/W/L  Rd (rotate) —» Rd
ROTXR Rotates general register contents through the carry flag.
Note: * Refers to the operand size.

B: Byte

W: Word

L: Longword
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Section2 CPU

Asaresult of the BSET instruction, bit 0 in PDR5 becomes 1, and P50 outputs a high-level
signal. However, bits 7 and 6 of PDR5 end up with different values. To prevent this problem,
store a copy of the PDR5 datain awork areain memory. Perform the bit manipulation on the
datain the work area, then write this datato PDR5.

e Prior to executing BSET

MOV.B  #80, ROL The PDR5 value (H'80) is written to awork areain
ﬁgzzg Egi S?ﬁgg memory (RAMO) aswell asto PDR5.
P57 P56 P55 P54 P53 P52 P51 P50
Input/output Input Input Output  Output  Output  Output Output  Output
Pin state Low High Low Low Low Low Low Low
level level level level level level level level
PCR5 0 0 1 1 1 1 1 1
PDR5 1 0 0 0 0 0 0 0
RAMO 1 0 0 0 0 0 0 0

e BSET instruction executed

BSET #0, @RAMO

o After executing BSET

The BSET instruction is executed designating the PDR5
work area (RAMO).

MOV.B  @RAMO, ROL The work area (RAMO) value is written to PDR5.
MOV.B ROL, @PDR5
P57 P56 P55 P54 P53 P52 P51 P50
Input/output Input Input Output  Output  Output Output Output  Output
Pin state Low High Low Low Low Low Low High
level level level level level level level level
PCR5 0 0 1 1 1 1 1 1
PDR5 1 0 0 0 0 0 0 1
RAMO 1 0 0 0 0 0 0 1
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Section 7 ROM

7.1 Block Configuration

Figure 7.1 shows the block configuration of 32-kbyte flash memory. The thick lines indicate
erasing units, the narrow lines indicate programming units, and the values are addresses. The flash
memory isdivided into 1 kbyte x 4 blocks and 28 kbytes x 1 block. Erasing is performed in these
units. Programming is performed in 128-byte units starting from an address with lower eight bits
H'00 or H'80.

HO0000 ! HO0001 ! HO0002 | ~—Programming unit: 128 bytes — | HO0O07F
Erase unit H'0080 | H0081 | HO0082 | | HOOFF
1kbyte : : : :

H0380 : HO0381 @ HO0382 ! ! HO3FF

H0400 | HO0401 | HO0402 | <—Programming unit: 128 bytes — ' HO47F
Eraseunit| H0480 ! HO0481 ! HO0481 ! ' HO4FF
1kbyte 1 1 | |

HO780 | HO781 @ HO782 ! " HO7FF

H'0800 ! H0801 ! H0802 '@ ——Programming unit: 128 bytes — : H'087F
Eraseunit| HO0880 | HO0881 | HO0882 ! ! HOBFF
1kbyte : ! ! !

HOB8O @ HOB81 : HOB82 : ' HOBFF

HOC00 ! HOCO1 ! HOC02 ! =—Programming unit: 128 bytes —= ' HOC7F
Eraseunit| HOC80 ! HOC81 | HOC82 ! ! HOCFF
1kbyte | | | |

HOF8O : HOF81 @ HOF82 ! ! HOFFF

H'1000 E H'1001 E H'1002 E ~<— Programming unit: 128 bytes — E H'107F
Eraseunit| H1080 ! H1081 ' H1082 ! H10FF
28 kbytes i i 1 :

H7F80 | H7F81 | H7F82 ! | H7FFF

Figure7.1 Flash Memory Block Configuration
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Section 10 Timer V

10.2  Input/Output Pins

Table 10.1 shows the timer V pin configuration.

Table10.1 Pin Configuration

Name Abbreviation 1/O Function

Timer V output TMOV Output Timer V waveform output
Timer V clock input TMCIV Input Clock input to TCNTV

Timer V reset input TMRIV Input External input to reset TCNTV
Trigger input TRGV Input Trigger input to initiate counting

10.3  Register Descriptions

TimeV hasthe following registers.

Timer counter V (TCNTV)

Timer constant register A (TCORA)
Timer constant register B (TCORB)
Timer control register VO (TCRVO)

Timer control/status register V (TCSRV)

Timer control register V1 (TCRV1)

10.31 Timer Counter V (TCNTV)

TCNTV isan 8-bit up-counter. The clock sourceis selected by bits CKS2 to CKSO0 in timer
control register VO (TCRV0). The TCNTV value can be read and written by the CPU at any time.
TCNTV can be cleared by an external reset input signal, or by compare match A or B. The
clearing signal is selected by bits CCLR1 and CCLRO in TCRVO.

When TCNTV overflows, OVF isset to 1 in timer control/status register V (TCSRV).

TCNTV isinitialized to H'0O.

RENESAS
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Section 11 Timer W

11.34

Timer Status Register W (TSRW)

TSRW shows the status of interrupt requests.

Initial
Value

Bit Bit Name

R/W

Description

7 OVF 0

R/W

Timer Overflow Flag

[Setting condition]

When TCNT overflows from H'FFFF to H'0000
[Clearing condition]

Read OVF when OVF = 1, then write 0 in OVF

6to4 — All1

Reserved

These bits are always read as 1.

3 IMFD 0

R/W

Input Capture/Compare Match Flag D

[Setting conditions]

e TCNT = GRD when GRD functions as an output
compare register

e The TCNT value is transferred to GRD by an input
capture signal when GRD functions as an input
capture register

[Clearing condition]

Read IMFD when IMFD = 1, then write 0 in IMFD

2 IMFC 0

R/W

Input Capture/Compare Match Flag C

[Setting conditions]

e TCNT = GRC when GRC functions as an output
compare register

e The TCNT value is transferred to GRC by an input
capture signal when GRC functions as an input
capture register

[Clearing condition]

Read IMFC when IMFC = 1, then write 0 in IMFC

Rev. 4.00 Sep. 23,2005 Page 142 of 354
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Section 11 Timer W

Figure 11.8 shows an example of buffer operation when the GRA is set as an input-capture
register and GRC is set as the buffer register for GRA. TCNT operates as a free-running counter,
and FTIOA captures both rising and falling edge of the input signal. Due to the buffer operation,
the GRA value istransferred to GRC by input-capture A and the TCNT valueis stored in GRA.

TCNT value

R
X LI IRRN SERRRES
H5480 | _________________
H0245 |-y (R S SR .
H0000 : i : Time
FTIOA l | l
GRA X Ho245 X H'5480 X HDA91

\ '\ \
GRC X X HO0245 X H5480

Figure11.8 Buffer Operation Example (Input Capture)
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Section 13 Serial Communication Interface 3 (SCI3)

External «—— Internal clock (0/64, 0/16, o/4, @)
SCKso clock Baud rate generator
BRC <—| BRR |'—>
Clock
SMR
Transmit/receive ﬁ
control circuit - | SCR3 |‘_> g
©
] —{__ ss  |—{§
S
™@D o-—rt— TSR |——| TDR [~
RXD O——>| RSR |—>| RDR |—>
Legend:

RSR: Receive shift register
RDR:  Receive data register
TSR:  Transmit shift register
TDR:  Transmit data register
SMR:  Serial mode register
SCR3: Serial control register 3
SSR:  Serial status register
BRR: Bit rate register

BRC:  Bit rate counter

Interrupt request
(TEI, TXI, RXI, ERI)

Figure13.1 Block Diagram of SCI3
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Section 13 Serial Communication Interface 3 (SCI3)

Initial
Bit Bit Name Value R/W Description
3 PER 0 R/W Parity Error

[Setting condition]

e When a parity error is detected during reception
[Clearing condition]

e When 0 is written to PER after reading PER = 1

2 TEND 1 R Transmit End
[Setting conditions]
e When the TE bitin SCR3is 0
o When TDRE = 1 at transmission of the last bit of a 1-
frame serial transmit character
[Clearing conditions]
e When 0 is written to TDRE after reading TDRE = 1
¢ When the transmit data is written to TDR

1 MPBR 0 R Multiprocessor Bit Receive

MPBR stores the multiprocessor bit in the receive
character data. When the RE bit in SCRS3 is cleared to 0,
its state is retained.

0 MPBT 0 R/W Multiprocessor Bit Transfer

MPBT stores the multiprocessor bit to be added to the
transmit character data.

Rev. 4.00 Sep. 23, 2005 Page 183 of 354
RENESAS REJ09B0025-0400



Section 13 Serial Communication Interface 3 (SCI3)

13.5 Operationin Clocked Synchronous Mode

Figure 13.9 shows the general format for clocked synchronous communication. In clocked
synchronous mode, datais transmitted or received synchronous with clock pulses. A single
character in the transmit data consists of the 8-bit data starting from the LSB. In clocked
synchronous serial communication, data on the transmission line is output from one falling edge of
the synchronization clock to the next. In clocked synchronous mode, the SCI3 receives datain
synchronous with the rising edge of the synchronization 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 SCI3, the transmitter and receiver are independent units, enabling full-
duplex communication through the use of acommon clock. Both the transmitter and the receiver
also have adouble-buffered structure, so data can be read or written during transmission or
reception, enabling continuous data transfer.

8-bit

. : One unit of transfer data (character or frame) : .

SynchronizationIllllllllllllllllll
clock

' LSB MSB
Serial data i XBito X Bit1 X Bit2 X Bit3 X Bit4 X Bit5 X Bit6 X Bit7 X 4
[ ' o

Don't care Don’t care

Note: * High except in continuous transfer

Figure13.9 Data Format in Clocked Synchronous Communication

1351 Clock

Either an internal clock generated by the on-chip baud rate generator or an external
synchronization clock input at the SCK3 pin can be selected, according to the setting of the COM
bit in SMR and CKEQ and CKEL1 bitsin SCR3. When the SCI3 is operated on an internal clock,
the synchronization clock is output from the SCK3 pin. Eight synchronization clock pulses are
output in the transfer of one character, and when no transfer is performed the clock is fixed high.
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Section 18 Electrical Characteristics

Item

Symbol

Applicable
Pins

Values

Test Condition Min

Typ

Max

Unit

Reference
Figure

RES pin low
width

REL

RE

(@]

At power-on and in t_
modes other than
those below

ms

In active mode and 200
sleep mode
operation

ns

Figure 18.2

Input pin high
width

NMI,
IRQO, IRQ3,
WKPO to
WKP5,
TMCIV,
TMRIV,
TRGV,
ADTRG,
FTCI,
FTIOA to
FTIOD

cye

Input pin low
width

NMI,
IRQO, IRQ3,
WKPO to
WKPS5,
TMCIV,
TMRIV,
TRGV,
ADTRG,
FTCI,
FTIOA to
FTIOD

cye

Figure 18.3

Notes: 1. When an external clock is input, the minimum system clock oscillator frequency is
1.0 MHz.

2. Determined by MA2 to MAO in system control register 2 (SYSCR2).
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Section 18 Electrical Characteristics

(3) Analog Power Supply Voltage and A/D Converter Accuracy Guarantee Range

o (MHz)
20.0 f---m-------

10.0 f------

2.0 [------

30 40 55 AVgg (V)

* Vgc=27Vto55V
e Active mode
¢ Sleep mode

(4) Rangeof Power Supply Voltage and Oscillation Frequency when L ow-Voltage
Detection Circuit isUsed

oosc (MHz)
20.0
16.0
2.0
Vee(V)
3.0 4.5 5.5

[ Operation guarantee range

[ Operation guarantee range except
A/D conversion accuracy
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Appendix

Addressing Mode and No. of
Instruction Length (bytes) States”’
+
I ,§ Condition Code
Mnemonic @ |y Operation
s c|® — B
x| = (] — o
8 c|lu|g o|w T | c
3 Tlslulaels|§ E|S
Qx| c|WlB|1(s2® 513
O|¥|x2|® 0800 Q) | HIN|Z|V z| <
JMP |JMP @ERn 2 PC « ERn —|—|—|—|— 4
JMP @aa:24 — 4 PC « aa:24 — === 6
JMP @ @aa:8 —_ 2 PC « @aa:8 —|—|—|—|—]| 8 |10
BSR |BSRd:8 — 2 PC - @-SP —|—|—|—|—]| 6
PC « PC+d:8
BSR d:16 — 4 PC —» @-SP —|—|—|—|—]| 8 |10
PC « PC+d:16
JSR |USR @ERn — 2 PC - @-SP —|—|—|—]—]| 6 8
PC « ERn
JSR @aa:24 — 4 PC — @-SP —|—|—|—|—]| 8 |10
PC « aa:24
JSR @ @aa:8 —_ 2 PC —» @-SP —|—|—|—|—] 8 |12
PC « @aa:8
RTS |RTS — 2 |PC « @SP+ —|—|—|—|—]| 8 | 10
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Appendix

8. Block transfer instructions

Addressing Mode and No. of
Instruction Length (bytes) States”"
+
q’\.‘: D:i Condition Code
Mnemonic % |y Operation
his c|® ~ B
2 x| = 6 — | o
c W 0| s T |
o .| & L ® I
@ X s|lula|lg s>
Slzlclu21|s|2® 5|3
O|#|¢|® QB8 B0 | IlH|N|z|Vv|c|Z2|<
eepmov [EEPMOV. B — 4 |if R4L # 0 then — === |—|—] 8+
repeat @R5 — @R6 4n"2
R5+1 - R5
R6+1 — R6
R4L-1 — R4L
until R4L=0
else next
EEPMOV. W — 4 |if R4 # 0 then —|—|—|—|—|—] 8+
repeat @R5 — @R6 4n"?
R5+1 - R5
R6+1 — R6
R4-1 — R4
until R4=0
else next

Notes: 1. The number of states in cases where the instruction code and its operands are located

in on-chip memory is shown here. For other cases see Appendix A.3, Number of
Execution States.

2. nis the value set in register R4L or R4.
(1) Setto 1 when a carry or borrow occurs at bit 11; otherwise cleared to 0.
) Setto 1 when a carry or borrow occurs at bit 27; otherwise cleared to 0.
(3) Retains its previous value when the result is zero; otherwise cleared to 0.
) Set to 1 when the adjustment produces a carry; otherwise retains its previous value.
)

The number of states required for execution of an instruction that transfers data in
synchronization with the E clock is variable.

(6) Setto 1 when the divisor is negative; otherwise cleared to 0.
(7) Setto 1 when the divisor is zero; otherwise cleared to 0.
(8) Setto 1 when the quotient is negative; otherwise cleared to 0.
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Appendix

Internal data bus

A SBY
D1
[PoR | —d >
e
2
~
L Jimer W 4
FTCI @7
........................ Legend

PDR: Port data register
PCR: Port control register

FigureB.22 Port 8 Block Diagram (P80)
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