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V850ES/JG3

CHAPTER 3 CPU FUNCTION

(2) NMI status saving registers (FEPC and FEPSW)
FEPC and FEPSW are used to save the status when a non-maskable interrupt (NMI) occurs.
If an NMI occurs, the contents of the program counter (PC) are saved to FEPC, and those of the program status
word (PSW) are saved to FEPSW.
The address of the instruction next to the one of the instruction under execution, except some instructions, is saved
to FEPC when an NMI occurs.
The current contents of the PSW are saved to FEPSW.
Because only one set of NMI status saving registers is available, the contents of these registers must be saved by

program when multiple interrupts are enabled.
Bits 31 to 26 of FEPC and bits 31 to 8 of FEPSW are reserved for future function expansion (these bits are always

fixed to 0).

The value of FEPC is restored to the PC and the value of FEPSW to the PSW by the RETI instruction.

FEPC

FEPSW

31 2625 0
rrrrrrrrrrrrrrtr T T T T T 17T 1T 7 T 1T T 1T T T"]
0|0(0f0(0]|0 (Saved PC contents)
31 8 7 0
1T [l [l
ololo|ololo|o|o|ololo|o|ololo/ololo|o]ololo]o]o (Saved PSW
contents)

Default value
OXXXXXXXH
(x: Undefined)

Default value
000000xxH
(x: Undefined)

(3) Interrupt source register (ECR)
The interrupt source register (ECR) holds the source of an exception or interrupt if an exception or interrupt occurs.
This register holds the exception code of each interrupt source. Because this register is a read-only register, data
cannot be written to this register using the LDSR instruction.

31 1615 0
T T
Default value
ECR FECC EICC 00000000H
Bit position Bit name Meaning
31t0 16 FECC Exception code of non-maskable interrupt (NMI)
15t0 0 EICC Exception code of exception or maskable interrupt

R0O1UHO0015EJ0300 Rev.3.00
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V850ES/JG3 CHAPTER 4 PORT FUNCTIONS

(7) Port 9 function register (PF9)

After reset: 0000H R/W Address: PF3 FFFFFC72H,
PFIOL FFFFFC72H, PFOH FFFFFC73H

15 14 13 12 11 10 9 8
PF9 (PFOH) | PFo15 | PFo14 | PFo13 | PFo12 | PFot1 | PFoto | PFoo | PFos |

7 6 5 4 3 2 1 0
(PFoL) | PFo7 | PFes | PFos | PFo4 | PFes | PFo2 | PFo1 | PFoo |
PF9n Control of normal output or N-ch open-drain output (n = 0 to 15)

0 Normal output (CMOS output)

1 N-ch open-drain output

Caution When an output pin is pulled up at EVob or higher, be sure to set the PF9n bit to 1.

Remarks 1. The PF9 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PF9 register as the PF9H register and the
lower 8 bits as the PFIL register, PF9 can be read or written in 8-bit or 1-bit units.

2. To read/write bits 8 to 15 of the PF9 register in 8-bit or 1-bit units, specify them as bits 0
to 7 of the PF9H register.

RO1UHO0015EJ0300 Rev.3.00 T
Sep 30, 2010 RENESAS



V850ES/JG3 CHAPTER 4 PORT FUNCTIONS

(3) Port CT mode control register (PMCCT)

After reset: 00H R/W Address: FFFFF04AH

7 6 5 4 3 2 1 0
pmccT | o |pmccts] o [PmccTa] o o |PmccT1]PMCCTO|
PMCCT6 Specification of PCT6 pin operation mode
0 1/0 port

1 ASTB output

PMCCT4 Specification of PCT4 pin operation mode
0 1/0 port
1 RD output

PMCCTA1 Specification of PCT1 pin operation mode
0 1/0 port
1 WR1 output

PMCCTO Specification of PCTO pin operation mode
0 1/0 port
1 WRO output

ROTUH0015EJ0300 Rev.3.00 T
Sep 30, 2010 RENESAS



CHAPTRER 4 PORT FUNCTIONS

V850ES/JG3
Figure 4-17. Block Diagram of Type N-1
M
WRerF
PFmn
WRIiNTR
INTRmn"ete!
WRIinTF
INTFmnNete?
WReprc
PFCmn
3
o WRpmc
©
C
8
£ PMCmn
WRem
PMmn
WRPporT EVop
Pmn D@—< P-ch
O Pmn
S
8 EVss
[0
%]
S
S Note 2
! 3 @i
Y I\
Address
RD
Input signal 1 when Edae Noise
alternate function is used detecgtion elimination 5
@]
(]
Input signal 2 when @
alternate function is used
Notes 1. See 19.6 External Interrupt Request Input Pins (NMI and INTPO to INTP7).
2. Hysteresis characteristics are not available in port mode.
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V850ES/JG3 CHAPTRER 4 PORT FUNCTIONS

Figure 4-27. Block Diagram of Type U-11

alternate function is used
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Note Hysteresis characteristics are not available in port mode.
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V850ES/JG3

CHAPTER 7 16-BIT TIMER/EVENT COUNTER P (TMP)

7.5.3 External trigger pulse output mode (TPnMD2 to TPnMDO bits = 010)
In the external trigger pulse output mode, 16-bit timer/event counter P waits for a trigger when the TPnCTLO.TPnCE bit
is set to 1. When the valid edge of an external trigger input signal is detected, 16-bit timer/event counter P starts counting,

and outputs a PWM waveform from the TOPn1 pin.

Pulses can also be output by generating a software trigger instead of using the external trigger. When using a software
trigger, a square wave that has one cycle of the PWM waveform as half its cycle can also be output from the TOPnO pin.

Figure 7-16. Configuration in External Trigger Pulse Output Mode

TPnCCRH1 register

in © Edge ‘ Transfer
TIPnO pin detector {}
| ,|c Output
CCR1 buffer register Rcontroller —(O TOPN1 pin
(RS-FF)
Software trigger {} Match sianal
generation atch signal | | INTTPnCC1 signal
Clear
Count Count Outout
clock start | 16-bit counter > l: pﬁ —@© TOPNO pin
selection control controller
Match signal
% a’ch signa INTTPnCCO signal
TPnCE bit CCRO buffer register
{ ? Transfer
TPnCCRO register
Remark n=0to5
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V850ES/JG3 CHAPTER 7 16-BIT TIMER/EVENT COUNTER P (TMP)

Figure 7-18. Register Setting for Operation in External Trigger Pulse Output Mode (2/2)

(d) TMPn I/O control register 2 (TPnlOC2)

TPnEES1 TPREESO TPnETS1 TPnETSO
TPnIOCZlO‘0‘0‘0‘0‘0‘0/1‘0/1'

Select valid edge of

external trigger input

(e) TMPn counter read buffer register (TPNnCNT)
The value of the 16-bit counter can be read by reading the TPnCNT register.

(f) TMPn capture/compare registers 0 and 1 (TPnCCR0 and TPnCCR1)

If Do is set to the TPNnCCRO register and D1 to the TPnCCR1 register, the cycle and active level of the PWM
waveform are as follows.

Cycle = (Do + 1) x Count clock cycle
Active level width = D1 x Count clock cycle

Remarks 1. TMPn I/O control register 1 (TPnIOC1) and TMPn option register 0 (TPnOPTO) are not used
in the external trigger pulse output mode.
2.n=0tob5

RO1UHO0015EJ0300 Rev.3.00 T
Sep 30, 2010 RENESAS



V850ES/JG3

CHAPTER 7 16-BIT TIMER/EVENT COUNTER P (TMP)

(1) Operation flow in external trigger pulse output mode

Figure 7-19. Software Processing Flow in External Trigger Pulse Output Mode (1/2)

FFFFH

16-bit counter

0000H

TPnCE bit

External trigger input
(TIPNO pin input)

TPnCCRO register
CCRQO buffer register
INTTPNnCCO signal

TOPNO pin output
(only when software
trigger is used)
TPnCCR1 register
CCRHT1 buffer register

INTTPnCC1 signal

TOPN1 pin output

Dot Dot Dot
Doo Doo D11 D11 Doo
D1o D1o Do Do
X Doo Dot Doo
X Doo X Dot Doo
X Do Dio D11 X D1o
X D1o X D1o X D11 D1o

—
— 1

<1>

Remark n=0to5

<2>

<3>

<4>
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V850ES/JG3 CHAPTRER 8 16-BIT TIMER/EVENT COUNTER Q (TMQ)

Figure 8-26. Register Setting for Operation in PWM Output Mode (3/3)

(f) TMQO capture/compare registers 0 to 3 (TQOCCRO to TQOCCR3)

If Do is set to the TQOCCRO register and Dk to the TQOCCR1 register, the cycle and active level of the
PWM waveform are as follows.

Cycle = (Do + 1) x Count clock cycle
Active level width = Dk x Count clock cycle

Remarks 1. TMQO I/O control register 1 (TQOIOC1) and TMQO option register 0 (TQOOPTO) are not
used in the PWM output mode.
2. Updating the TMQO capture/compare register 2 (TQOCCR2) and TMQO capture/compare

register 3 (TQOCCRS3) is validated by writing the TMQO capture/compare register 1
(TQOCCR1).

RO1UHO0015EJ0300 Rev.3.00 ST o5
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V850ES/JG3 CHAPTRER 8 16-BIT TIMER/EVENT COUNTER Q (TMQ)

(1) Operation flow in pulse width measurement mode

Figure 8-37. Software Processing Flow in Pulse Width Measurement Mode

FFFFH
16-bit counter
0000H
TQOCE bit (
TIQOO pin input \
N S
TQOCCRO register 0000H Do D1 DzX 0000H
INTTQOCCO signal —l —l —l
<1> <2>
<1> Count operation start flow
< START >
Register initial setting Initial setting of these registers
TQOCTLO register is performed before setting the
(TQOCKSO0 to TQOCKS?2 bits), TQOCE bit to 1.
TQOCTLA1 register,
TQOIOCHT register,
TQOIOC2 register,
TQOOPTO register
Set TQOCTLO register The TQOCKSO0 to TQOCKS2 bits can
(TQOCE bit = 1) be set at the same time when counting
has been started (TQOCE bit = 1).
<2> Count operation stop flow
The counter is initialized and counting
TQOCE bit=0 is stopped by clearing the TQOCE bit to 0.
(s )

RO1UHO0015EJ0300 Rev.3.00 S
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V850ES/JG3

CHAPTER 16 3-WIRE VARIABLE-LENGTH SERIAL 1/O (CSIB)

ROTUH0015EJ0300 Rev.3.00
Sep 30, 2010 RENESAS

(2/3)
CBnDIR*® Specification of transfer direction mode (MSB/LSB)
0 MSB-first transfer
1 LSB-first transfer
CBnTMSN* Transfer mode specification
0 Single transfer mode
1 Continuous transfer mode
[In single transfer mode]
The reception complete interrupt request signal (INTCBnR) is generated.
Even if transmission is enabled (CBnTXE bit = 1), the transmission enable interrupt
request signal (INTCBNT) is not generated.
If the next transmit data is written during communication (CBnSTR.CBnTSF bit =
1), it is ignored and the next communication is not started. Also, if reception-only
communication is set (CBnTXE bit = 0, CBnRXE bit = 1), the next communication
is not started even if the receive data is read during communication (CBnSTR.
CBbTSF bit = 1).
[In continuous transfer mode]
The continuous transmission is enabled by writing the next transmit data during
communication (CBnSTR.CBnTSF bit = 1). Writing the next transmission data is
enabled after a transmission enable interrupt (INTCBnT) occurrence.
If reception-only communication is set (CBnTXE bit = 0, CBnRXE bit = 1) in the
continuous transfer mode, the next reception is started continuously after a
reception complete interrupt (INTCBnR) regardless of the read operation of the
CBnRX register.
Therefore, read immediately the receive data from the CBnRX register. If this read
operation is delayed, an overrun error (CBnOVE bit = 1) occurs.
Note These bits can only be rewritten when the CBnPWR bit = 0.
However, CBnPWR bit = 1 can also be set at the same time as rewriting these bits.
Page 489 of 870




V850ES/JG3 CHAPTER 17 I°C BUS

(3) Start ~ Code ~ Data ~ Start ~ Code ~ Data ~ Stop

<1> When WTIMn bit = 0 (after restart, extension code reception)

ST | AD6toADO | RW | ACK | D7toD0 | ACK | ST | AD6toADO | RW | ACK | D7toD0 | ACK | SP

A1 A2 A3 A4 A5
A1: 1ICSn register = 0010X010B

AZ2: |ICSn register = 0010X000B
A3: 1ICSn register = 0010X010B
A4: 1ICSn register = 0010X000B
A 5: 1ICSn register = 00000001B

Remarks 1. A: Always generated
A:  Generated only when SPIEn bit = 1
X: don’t care
2.n=0to2

<2> When WTIMn bit = 1 (after restart, extension code reception)

ST | AD6toADO | RW | ACK | D7toDO | ACK | ST | AD6toADO | RW | ACK | D7toD0 | ACK | SP

A1 A2 A3 A4 A5 A6 A7
A1: 1ICSn register = 0010X010B
A2:1ICSn register = 0010X110B
A3: 1ICSn register = 0010XX00B
A4: 1ICSn register = 0010X010B
A5: [ICSn register = 0010X110B
AG6: 1ICSn register = 0010XX00B
A 7: 1ICSn register = 00000001B

Remarks 1. A: Always generated
A:  Generated only when SPIEn bit = 1
X: don’t care
2.n=0to2

RO1UHO0015EJ0300 Rev.3.00 Page 575 of 870
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V850ES/JG3 CHAPTER 17 I°C BUS

(8) When arbitration loss occurs due to low level of SDAOn pin when attempting to generate a stop condition

<1> When WTIMn bit =0

IICCn.SPTn bit = 1
{

ST |AD6toADO| RW | ACK | D7toDO | ACK | D7toD0 | ACK | D7toDO | ACK | SP

A1 A2 A3 A4 A5
A1: 1ICSn register = 1000X110B
A2: |ICSn register = 1000X000B (WTIMn bit = 1)
A3: 1ICSn register = 1000XX00B (WTIMn bit = 0)
A4: 1ICSn register = 01000000B (Example: When ALDn bit is read during interrupt servicing)
A 5: [ICSn register = 00000001B

Remarks 1. A: Always generated
A:  Generated only when SPIEn bit = 1
X: don’t care
2.n=0to2

<2> When WTIMn bit = 1
IICCn.SPTn bit = 1
{

ST | AD6to ADO | R/W | ACK D7 to DO ACK D7 to DO ACK D7 to DO ACK | SP

A1 A2 A3 A4
A1:1ICSn register = 1000X110B
A2: |ICSn register = 1000XX00B
A3: 1ICSn register = 01000000B (Example: When ALDn bit is read during interrupt servicing)
A 4: 1ICSn register = 00000001B

Remarks 1. A: Always generated
A:  Generated only when SPIEn bit = 1
X: don't care
2.n=0to2

RO1UHO0015EJ0300 Rev.3.00 Page 585 of 870
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V850ES/JG3 CHAPTER 19 INTERRUPT/EXCEPTION PROCESSING FUNCTION

19.3 Maskable Interrupts

Maskable interrupt request signals can be masked by interrupt control registers. The V850ES/JG3 has 55 maskable
interrupt sources.

If two or more maskable interrupt request signals are generated at the same time, they are acknowledged according to
the default priority. In addition to the default priority, eight levels of priorities can be specified by using the interrupt control
registers (programmable priority control).

When an interrupt request signal has been acknowledged, the acknowledgment of other maskable interrupt request
signals is disabled and the interrupt disabled (Dl) status is set.

When the El instruction is executed in an interrupt service routine, the interrupt enabled (El) status is set, which
enables servicing of interrupts having a higher priority than the interrupt request signal in progress (specified by the
interrupt control register). Note that only interrupts with a higher priority will have this capability; interrupts with the same
priority level cannot be nested.

To enable multiple interrupts, however, save EIPC and EIPSW to memory or general-purpose registers before
executing the El instruction, and execute the DI instruction before the RETI instruction to restore the original values of
EIPC and EIPSW.

19.3.1 Operation
If a maskable interrupt occurs, the CPU performs the following processing, and transfers control to a handler routine.

<1> Saves the restored PC to EIPC.

<2> Saves the current PSW to EIPSW.

<3> Writes an exception code to the lower halfword of ECR (EICC).

<4> Sets the PSW. ID bit to 1 and clears the PSW. EP bit to 0.

<5> Sets the handler address corresponding to each interrupt to the PC, and transfers control.

The maskable interrupt request signal masked by INTC and the maskable interrupt request signal generated while
another interrupt is being serviced (while the PSW.NP bit = 1 or the PSW.ID bit = 1) are held pending inside INTC. In this
case, servicing a new maskable interrupt is started in accordance with the priority of the pending maskable interrupt
request signal if either the maskable interrupt is unmasked or the NP and ID bits are cleared to 0 by using the RETI or
LDSR instruction.

How maskable interrupts are serviced is illustrated below.

RO1UHO015EJ0300 Rev.3.00 Page 644 of 870
Sep 30, 2010 RENESAS



V850ES/JG3

CHAPTER 26 REGULATOR

26.2 Operation

The regulator of this product always operates in any mode (normal operation mode, HALT mode, IDLE1 mode, IDLE2

mode, STOP mode, or during reset).

Be sure to connect a capacitor (4.7 uF (recommended value)) to the REGC pin to stabilize the regulator output.

A diagram of the regulator pin connection method is shown below.

Figure 26-2. REGC Pin Connection

Voltage supply to sub-oscillator

Input voltage = 2.85t0 3.6 V ©

REGC

REG

Voltage supply to main oscillator/internal logic = 2.5 V (TYP.)

Loe
4.7 uF

(recommended
value)
&)

=

Vss
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V850ES/JG3 CHAPTER 29 ELECTRICAL SPECIFICATIONS

(3) Bus hold

(a) CLKOUT asynchronous

(TAa =—-40 to +85°C, Vop = EVop = AVRerFo = AVRerF1, Vss = EVss = AVss = 0 V, CL = 50 pF)

Parameter Symbol Conditions MIN. MAX. Unit
HLDRQ high-level width twhaH <78> T+10 ns
HLDAK low-level width twHAL <79> T-15 ns
Delay time from HLDAK? to bus output | torac <80> -3 ns
Delay time from HLDRQ{ to HLDAKY tDHQHAT <81> (@n+7.5)T +26 ns
Delay time from HLDRQT to HLDAK® tDHQHA2 <82> 0.5T 1.5T +26 ns

Remarks 1. T = 1/fcpu (fcru: CPU operating clock frequency)
2. n: Number of wait clocks inserted in the bus cycle
The sampling timing changes when a programmable wait is inserted.
3. The values in the above specifications are values for when clocks with a 1:1 duty ratio are input from X1.

Bus Hold (CLKOUT Asynchronous)

\ \ \ Tl \ TH \ TH \ TH \ Tl \
<78>
/
HLDRQ (input) /
\ X
<81> <82>
HLDAK (output) \
S —
<79> <80>

RO, WR1 (output)

| ]
Address bus (output) Hi-Z
Databus (/) A pmmmmemeeess Bemrmmemmm oo
ASTB (output) / \ ---------- TR 1
RD (output), \ / \. .......... gg......ﬁi.'? ...................

ROTUH0015EJ0300 Rev.3.00 T
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V850ES/JG3

APPENDIX C REGISTER INDEX

(2110)
Symbol Name Unit Page
CBORX CSIBO receive data register CSI 487
CBORXL CSIBO receive data register L CSl 487
CBOSTR CSIBO status register Csl 494
CBOTIC Interrupt control register INTC 651
CBOTX CSIBO0 transmit data register CSl 487
CBOTXL CSIBO transmit data register L CSlI 487
CB1CTLO CSIB1 control register 0 Csli 488
CB1CTL1 CSIB1 control register 1 Csl 491
CB1CTL2 CSIB1 control register 2 Csl 492
CB1RIC Interrupt control register INTC 651
CB1RX CSIB1 receive data register CsSli 505
CB1RXL CSIB1 receive data register L CSI 505
CB1STR CSIB1 status register Csl 512
CB1TIC Interrupt control register INTC 651
CB1TX CSIB1 transmit data register CSI 487
CB1TXL CSIB1 transmit data register L CsSl 487
CB2CTLO CSIB2 control register 0 Csl 488
CB2CTL1 CSIB2 control register 1 Csl 491
CB2CTL2 CSIB2 control register 2 Csl 492
CB2RIC Interrupt control register INTC 651
CB2RX CSIB2 receive data register CSl 505
CB2RXL CSIB2 receive data register L CSl 505
CB2STR CSIB2 status register Csl 512
CB2TIC Interrupt control register INTC 651
CB2TX CSIB2 transmit data register CSlI 487
CB2TXL CSIB2 transmit data register L CSl 487
CB3CTLO CSIBS3 control register 0 Csl 488
CB3CTL1 CSIB3 control register 1 Csli 491
CB3CTL2 CSIB3 control register 2 Csl 492
CB3RIC Interrupt control register INTC 651
CB3RX CSIB3 receive data register CSI 505
CB3RXL CSIB83 receive data register L CsSli 505
CB3STR CSIB3 status register CsSl 512
CB3TIC Interrupt control register INTC 651
CB3TX CSIB3 transmit data register CSl 487
CB3TXL CSIB3 transmit data register L CSI 487
CB4CTLO CSIB4 control register 0 Csl 488
CB4CTLA1 CSIB4 control register 1 Csl 491
CB4CTL2 CSIB4 control register 2 Csli 492
CB4RIC Interrupt control register INTC 651
CB4RX CSIB4 receive data register CSl 505
CB4RXL CSIB4 receive data register L CSl 505
CB4STR CSIB4 status register Csl 512
CB4TIC Interrupt control register INTC 651
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V850ES/JG3 APPENDIX D INSTRUCTION SET LIST

(2/6)
Mnemonic Operand Opcode Operation Execution Flags
Clock
i|r| I |CYlOV|S | Z |SAT
DBTRAP 1111100001000000 | DBPC«PC+2 (restored PC) 313|383
DBPSW«PSW
PSW.NP«1
PSW.EP«1
PSW.ID«1
PC<«-00000060H
DI 0000011111100000 | PSW.ID«1 1111
0000000101100000
DISPOSE | imm5,list12 0000011001iiiiiL | sp«sp+zero-extend(immb logically shift left by 2) n+1|n+1{n+1
LLLLLLLLLLLOO00O | GRIreg in list12]«—Load-memory(sp,Word) Note 4| Note 4| Note 4
Sp<«sp+4
repeat 2 steps above until all regs in list12 is loaded
immb5,list12,[reg1] |0000011001iiiiiL | sp«sp+zero-extend(immb logically shift left by 2) n+3|n+3|n+3
LLLLLLLLLLLRRRRR | GRJreg in list12]«—Load-memory(sp,Word) Note 4| Note 4| Note 4
Note 5 | SP<sp+4
repeat 2 steps above until all regs in list12 is loaded
PC«GRireg1]
DIV reg1,reg2,reg3 rrrrr111111RRRRR | GR[reg2]«-GR[reg2]+GRJ[reg1] 35|35|35 x | x| x
wwwww01011000000 | GR[reg3]«-GR[reg2]%GR[reg1]
DIVH reg1,reg2 rrrrr000010RRRRR | GR[reg2]«-GRIreg2]+GR[reg1]*** 35(35|35 x | x| x
reg1,reg2,reg3 rrrrr111111RRRRR | GR[reg2)«-GR[reg2]+GR[reg1]""* 35|35 (35 x | x| x
wwwww01010000000 | GR[reg3]«—GR[reg2]%GR[reg1]
DIVHU reg1,reg2,reg3 rerrri11111RRRRR | GR[reg2]«-GRIreg2]+GR[reg1]*** 34 (34|34 x | x| x
wwwww01010000010 | GR[reg3]«—GR[reg2]%GR[reg1]
DIVU regil,reg2,reg3 rrrrr111111RRRRR | GR[reg2]«-GR[reg2]+GRJreg1] 34 34|34 x | x| x
wwwww01011000010 | GR[reg3]«—GR[reg2]%GR[reg1]
El 1000011111100000 | PSW.ID<«-0 1111
0000000101100000
HALT 0000011111100000 | Stop 1111
0000000100100000
HSW reg2,reg3 rrrrr11111100000 | GR[reg3]«-GRIreg2](15 : 0) Il GR[reg2] (31 : 16) 111 | x|0]|x]x
wwwww01101000100
JARL disp22,reg2 rrrrr11110dddddd | GR[reg2]«PC+4 2122
ddddddddddddddd0 | PC«PC+sign-extend(disp22)
Note 7
JMP [regl] 00000000011RRRRR | PC«GR][reg1] 333
JR disp22 0000011110dddddd | PC«PC+sign-extend(disp22) 2122
ddddddddddddddd0
Note 7
LD.B disp16[reg1],reg2 | rrrrr111000RRRRR | adr«GR[reg1]+sign-extend(disp16) 1| 1 |Note
dddddddddddddddd | GR[reg2]«sign-extend(Load-memory(adr,Byte)) 11
LD.BU disp16[reg1],reg2 |rrrrr11110bRRRRR | adr«—GR[reg1]+sign-extend(disp16) 1] 1 |Note
dddddddddddddd1 GR[reg2]«zero-extend(Load-memory(adr,Byte)) 1
Notes 8, 10
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V850ES/JG3 APPENDIX E LIST OF CAUTIONS
(18/36)
_| 8| Function Details of Cautions Page
g _‘S Function
g%
Ol s
O
3 g D/A D/A converter | DACO and DAC1 share the AVrer1 pin. p. 442 [
g_ T | converter DACO and DAC1 share the AVss pin. The AVss pin is also shared by the A/D p. 442 [
& converter.
O
DAOM register | The output trigger in the real-time output mode (DAOMDn bit = 1) is as follows. p. 443 ([l
e When n =0: INTTP2CCO signal (see CHAPTER 7 16-BIT TIMER/EVENT
COUNTER P (TMP))
e When n=1: INTTP3CCO signal (see CHAPTER 7 16-BIT TIMER/EVENT
L COUNTER P (TMP))
s DAOCSO0, In the real-time output mode (DAOM.DAOMDn bit = 1), set the DAOCSn register p. 444 O
@ DAOCSH before the INTTP2CCO/INTTP3CCO signals are generated. D/A conversion starts
registers when the INTTP2CCO/INTTP3CCO signals are generated.
Cautions Do not change the set value of the DAOCSn register while the trigger signal is p. 446
being issued in the real-time output mode.
Before changing the operation mode, be sure to clear the DAOM.DAOCEn bit to 0. | p. 446 O
When using one of the P10/ANOO and P11/ANO1 pins as an I/O port and the other | p. 446 O
as a D/A output pin, do so in an application where the port I/0O level does not
L change during D/A output.
g Make sure that AVrero = Vop = AVrer1 = 3.0 to 3.6 V. If this range is exceeded, the | p. 446
T operation is not guaranteed.
Apply power to AVrer1 at the same timing as AVRero. p. 446 O
No current can be output from the ANOn pin (n = 0, 1) because the output p. 446 O
impedance of the D/A converter is high. When connecting a resistor of 2 MQ or
less, insert a JFET input operational amplifier between the resistor and the ANOn
L pin.
5 Because the D/A converter stops operation in the STOP mode, the ANOO and p. 446 O
@ ANO1 pins go into a highimpedance state, and the power consumption can be
reduced.
In the IDLE1, IDLE2, or subclock operation mode, however, the operation
continues. To lower the power consumption, therefore, clear the DAOM.DAOCEN
bit to 0.
© | & | Asynchro- | CSIB4 and The transmit/receive operation of CSIB4 and UARTAO is not guaranteed if these |p. 447 O
I @ | nous serial | UARTAO mode | functions are switched during transmission or reception. Be sure to disable the
§‘ interface A | switching one that is not used.
© (UARTA) |UARTA2and | The transmit/receive operation of UARTA2 and I°C00 is not guaranteed if these p. 448 O
I*C00 mode functions are switched during transmission or reception. Be sure to disable the
switching one that is not used.
UARTA1 and | The transmit/receive operation of UARTA1 and I°C02 is not guaranteed if these p. 449 O
I?C02 mode functions are switched during transmission or reception. Be sure to disable the
switching one that is not used.
UANOPTO Do not set the UANSRT and UANSTT bits (to 1) during SBF reception (UANSRF | p. 455 ([l
register bit =1).
SBF reception | If SBF is transmitted during a data reception, a framing error occurs. p. 465 O
Do not set the SBF reception trigger bit (UAnNSRT) and SBF transmission trigger | p. 465 O
bit (UANSTT) to 1 during an SBF reception (UANSRF = 1).
Continuous When initializing transmissions during the execution of continuous transmissions, |p. 466 O
transmission make sure that the UANSTR.UANTSF bit is 0, then perform the initialization.
Transmit data that is initialized when the UANTSF bit is 1 cannot be guaranteed.
UART Be sure to read the UAnRX register even when a reception error occurs. If the p.470 [
reception UANRX register is not read, an overrun error occurs during reception of the next
data, and reception errors continue occurring indefinitely.
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