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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

(1) TAAn control register 0 (TAANCTLO)
The TAAnCTLO register is an 8-bit register that controls the operation of TAAN.
This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 00H.
The same value can always be written to the TAANCTLO register by software.

After reset: 00H R/W Address:  TAAOCTLO FFFFF630H, TAA1CTLO FFFFF640H,
TAA2CTLO FFFFF650H, TAA4CTLO FFFFF670H

7 6 5 4 3 2 1 0
TAANCTLO [TAAnCE| o | o | o | 0 |TAAnCKS2[TAANCKS1|TAANCKSO|
(n=0t02, 4)
TAANnCE TAAnN operation control
0 TAAnR operation disabled (TAAN reset asynchronously°®).
1 TAAnN operation enabled. TAAn operation started.
TAANnCKS2| TAANCKS1| TAANCKSO Internal count clock selection
n=0,1,4 n=2
0 0 0 fxx (20.8 ns) fxx/2 (41.7 ns)
0 0 1 fx/2  (41.7 ns) fx/4  (83.3ns)
0 1 0 fxx/4  (83.3 ns) fxx/8  (166.7 ns)
0 1 1 fxx/8  (166.7 ns) fxx/16  (333.3 ns)
1 0 0 fxx/16  (333.3 ns) fxx/64  (1.3333 us)
1 0 1 fxx/32  (666.7 ns) fxx/256  (5.3333 1is)
1 1 0 fxx/64  (1.3333 us) fxx/512  (10.6667 us)
1 1 1 fxx/128 (2.6667 us) fxx/1024 (21.3333 us)

Note TAANOPTO.TAANOVF bit, 16-bit counter, timer output (TOAANO, TOAAN1 pins)

Cautions 1. Set the TAANCKS2 to TAANCKSO bits when the TAANCE bit = 0.
When the value of the TAAnNCE bit is changed from 0 to 1, the
TAANCKS2 to TAANCKSO bits can be set simultaneously.
2. Be sure to set bits 3 to 6 to “0”.

Remark fxx: Main clock frequency
The values in parentheses indicate the cycles when fxx = 48 MHz.
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

(2) External trigger pulse output mode operation timing

(a) Note on changing pulse width during operation
To change the PWM waveform while the counter is operating, write the TAANCCR1 register last.
Rewrite the TAANCCRm register after writing the TAANCCR1 register after the INTTAANCCO signal is detected.

FFFFH

— D D11

16-bit counter Doo 1~ Doo 4~  Doo
D1o /| D1o /| D1o /|

0000H

TAANCE bit

External trigger input
(TIAANO pin input)

TAANCCRO register X Doo X Do1

CCRO buffer register Doo Do1

INTTAANCCO signal —| —| _| _| —|

TOAANO pin output
(only when software
trigger is used)

TAANCCR1 register x D1o X D11

CCR1 buffer register D1o D11

INTTAANCC1 signal _| —| —| —| —|

TOAAN1 pin output
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V850ES/JC3-H, VB50ES/JE3-H

CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

To output a 100% waveform, set a value of (set value of TTOCCRO register + 1) to the TTOCCR1 register. If the

set value of the TTOCCRO register is FFFFH, 100% output cannot be produced.

L

0000 x

{
)]

16-bit counter ~ FFFF |[{ 0000 ::X Do — 1X Do 0000 X 0001 X ::X Do - 1X Do
{
)

TTOCE bit |
External trigger input _|
(EVTTO pin input) o M
)) ))
{ {
)] )]
TTOCCRO register Do Do Do

I i
)] )]

TTOCCRH1 register Do +1 ) Do + 1 ) Do + 1
)] )]

Note Note

INTTTOCCO signal .
)]

INTTTOCCH1 signal

TOTO1 pin output

Note The timing is actually delayed by one operating clock (fxx).
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

Figure 8-36. Register Setting in Free-Running Timer Mode (2/2)

(e) TMTO I/O control register 2 (TT0IOC2)

TTOEES1 TTOEESO TTOETS1 TTOETSO
TTOIOCZlO‘0‘0‘0‘0/1‘0/1‘0‘O|

Select valid edge of
external event count
input (EVTTO pin)

(f) TMTO option register 0 (TTOOPTO)

TTOCCS1 TTOCCSO TTOOVF
ToopTo | 0o | o | on | on | o | o | o | ot |

L Overflow flag

Specifies if TTOCCRO
register functions as
capture or compare register
0: Compare register

1: Capture register

Specifies if TTOCCR1
register functions as
capture or compare register
0: Compare register

1: Capture register

(g) TMTO counter read buffer register (TTOCNT)
The value of the 16-bit counter can be read by reading the TTOCNT register.

(h) TMTO capture/compare registers 0 and 1 (TTOCCRO and TTOCCR1)
These registers function as capture registers or compare registers depending on the setting of the
TTOOPTO.TTOCCShn bit.
When the registers function as capture registers, they store the count value of the 16-bit counter when
the valid edge input to the TITOn pin is detected.
When the registers function as compare registers and when Da is set to the TTOCCRn register, the
INTTTOCCn signal is generated when the counter reaches (Da + 1), and the output signals of the
TOTO00 and TOTO1 pins are inverted.

Remark n=0,1
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

(2) Operation timing in pulse width measurement mode

(a) Clearing overflow flag
The overflow flag can be cleared to 0 by clearing the TTOOVF bit to 0 with the CLR instruction after reading the

TTOOVF bit when it is 1 and by writing 8-bit data (bit 0 is 0) to the TTOOPTO register after reading the TTOOVF

bit when it is 1.
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 10 MOTOR CONTROL FUNCTION (V850ES/JE3-H only)

Figure 10-5. Outline of 6-Phase PWM Output Mode

A/D trigger
16-bit counter Up/down selection generg?or
I INTTAB1OV_BASE INTTAB10OV signal
0001H Interrupt (valley interrupt)
culling circuit INTTAB1CCO signal
(crest interrupt)
© TOAB10 pin
tput
TAB1CCRO register (carrier cycle) outpu
TOAB11
(internal signal)Nee ]
Dead-time counter 1 TOT1 © TOAB1T1 pin
output (U)
TAB1CCR1 register (phase U output data) TOB1 —O) TOAB1B1 pin
TOAB12 — output (U)
(internal signal)Nete ]
Dead-time counter 2 TOT2 © TOAB1T2 pin
output (V)
TAB1CCR2 register (phase V output data) TOB2 © TOAB1B2 pin
TOAB13 output (V)
(internal signal)Nete .
g Dead-time counter 3 TOT3 |—© TOAB1T3 pin
output (W)
TAB1CCRS3 register (phase W output data) TOB3 ——© TOAB1B3 pin
output (W)

TAB1DTC register
(dead-time value)

Note TOAB11, TOAB12, and TOAB13 function alternately as output pins.
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 10 MOTOR CONTROL FUNCTION (V850ES/JE3-H only)

Cautions 1. The A/D conversion start trigger signal output that is set by the TAB1AT2 and TAB1AT3 bits can be
used only when TAA4 is performing a tuning operation as the slave timer of TAB1. If TAB1 and
TAA4 are not performing a tuning operation, or if a mode other than the 6-phase PWM output
mode is used, the output cannot be guaranteed.
2. The TAB1 signal output is internally used to identify whether the 16-bit counter is counting up or
down. Therefore, enable TOAB10 pin output by clearing the TAB1I0C0.TAB10OLO bit to 0 and
setting the TAB110C0.TAB10EQO bit to 1.
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 14 A/D CONVERTER

14.5 Operation

14.5.1 Basic operation

<1>

<2>

<3>

<4>

<5>

<6>

<7>

<8>

<9>

Set the operation mode, trigger mode, and conversion time for executing A/D conversion by using the ADAOMO,
ADAOM1, ADAOM2, and ADAOS registers. When the ADAOCE bit of the ADAOMO register is set, conversion is
started in the software trigger mode and the A/D converter waits for a trigger in the external or timer trigger mode.

When A/D conversion is started, the voltage input to the selected analog input channel is sampled by the sample
& hold circuit.

When the sample & hold circuit samples the input channel for a specific time, it enters the hold status, and holds
the input analog voltage until A/D conversion is complete.

Set bit 9 of the successive approximation register (SAR), and set the compare voltage generation DAC to (1/2)
AVREFo.

The voltage difference between the voltage of the compare voltage generation DAC and the analog input voltage
is compared by the voltage comparator. If the analog input voltage is higher than (1/2) AVrero, the MSB of the
SAR remains set. If it is lower than (1/2) AVrero, the MSB is reset.

Next, bit 8 of the SAR is automatically set and the next comparison is started. Depending on the value of bit 9, to
which a result has been already set, the compare voltage generation DAC is selected as follows.

¢ Bit 9 = 1: (3/4) AVReFo

e Bit 9 = 0: (1/4) AVRero

This compare voltage and the analog input voltage are compared and, depending on the result, bit 8 is
manipulated as follows.

Analog input voltage > Compare voltage: Bit 8 = 1

Analog input voltage < Compare voltage: Bit 8 = 0

This comparison is continued to bit 0 of the SAR.

When comparison of the 10 bits is complete, the valid digital result remains in the SAR, and is then transferred to
and stored in the ADAOCRnN register. After that, an A/D conversion end interrupt request signal (INTAD) is
generated.

In one-shot select mode, conversion is stopped"™. In one-shot scan mode, conversion is stopped after scanning
Note

once™’*. In continuous select mode, repeat steps <2> to <8> until the ADAOMO.ADAOCE bit is cleared to 0. In
continuous scan mode, repeat steps <2> to <8> for each channel.

Note In the external trigger mode, timer trigger mode 0, or timer trigger mode 1, the trigger standby status is
entered.

Remark The trigger standby status means the status after the stabilization time has elapsed.
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 18 I°C BUS

(4/4)
SPTn Stop condition trigger
0 Stop condition is not generated.
1 Stop condition is generated (termination of master device’s transfer).

After the SDAON line goes to low level, either set the SCLON line to high level or wait until the SCLOn
pin goes to high level. Next, after the rated amount of time has elapsed, the SDAOnN line is changed
from low level to high level and a stop condition is generated.

Cautions concerning set timing
For master reception: Cannot be set to 1 during transfer.
Can be set to 1 only when the ACKERn bit has been set to 0 and during the wait period
after the slave has been notified of final reception.
For master transmission: A stop condition may not be generated normally during the ACK reception period. Set
to 1 during the wait period that follows output of the ninth clock.
e Cannot be set to 1 at the same time as the STTn bit.
e The SPTn bit can be set to 1 only when in master mode
e When the WTIMn bit has been set to 0, if the SPTn bit is set to 1 during the wait period that follows output of
eight clocks, note that a stop condition will be generated during the high-level period of the ninth clock.
The WTIMn bit should be changed from 0 to 1 during the wait period following output of eight clocks, and the
SPTn bit should be set to 1 during the wait period that follows output of the ninth clock.
* When the SPTn bit is set to 1, setting the SPTn bit to 1 again is disabled until the setting is cleared to 0.

Note

Condition for clearing (SPTn bit = 0) Condition for setting (SPTn bit = 1)

¢ Cleared by loss in arbitration o Set by instruction

o Automatically cleared after stop condition is detected

e Cleared when the LRELn bit = 1 (communication
save)

e When the [ICEn bit = 0 (operation stop)

o After reset

Note Setthe SPTn bit to 1 only in master mode. However, to perform a master operation before detecting
the first stop condition after operation has been enabled when the ICRSVn bit is 0, the SPTn bit must
be set to 1 and a stop condition must be set. For details, see 18.15 Cautions.

Caution If the WRELN bit is set to 1 during the ninth clock and the wait state is canceled when the
TRCn bit is 1, the TRCn bit is cleared to 0 and the SDAON line is set to high impedance.

Remark The SPTn bitis O if it is read immediately after data setting.
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 18 I°C BUS

(2) Start ~ Address ~ Data ~ Start ~ Address ~ Data ~ Stop (restart)

<1> When WTIMn bit =0

STTn bit=1 SPTn bit =1
| {
ST | AD6to ADO | R/W | ACK D7 to DO ACK ST | AD6to ADO | R/W | ACK D7 to DO ACK | SP

A1 A2 A3 A4 A5 A6 A7
A1:1ICSn register = 1000X110B

A2: |ICSn register = 1000X000B (WTIMn bit = 1)
A3: lICSn register = 1000XX00B (WTIMn bit = 0)
A4: 1ICSn register = 1000X110B (WTIMn bit = 0)
A5: [ICSn register = 1000X000B (WTIMn bit = 1)
AG6: 1ICSn register = 1000XX00B
A 7: 1ICSn register = 00000001B

Remark A: Always generated
A:  Generated only when SPIEn bit = 1
X: don’t care

<2> When WTIMn bit =1
STTn bit=1 SPTn bit = 1

N N
ST | AD6toADO | RW | ACK | D7toDO | ACK | ST | AD6toADO | RW | ACK | D7toDO | ACK | SP

A1 A2 A3 A4 A5
A1:1ICSn register = 1000X110B

A2: 1ICSn register = 1000XX00B
A3: 1ICSn register = 1000X110B
A4: 11ICSn register = 1000XX00B
A 5: 1ICSn register = 00000001B

Remark A: Always generated
A:  Generated only when SPIEn bit = 1
X: don’t care
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 18 I°C BUS

18.7.4 Operation without communication

(1) Start ~ Code ~ Data ~ Data ~ Stop

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

Al
A 1: [ICSn register = 00000001B
Remarks A: Generated only when SPIEn bit = 1
18.7.5 Arbitration loss operation (operation as slave after arbitration loss)
(1) When arbitration loss occurs during transmission of slave address data
<1> When IICCn.WTIMn bit = 0

ST | AD6to ADO | RW | ACK | D7toD0 | ACK | D7toDO | ACK | SP

A1l A2 A3 A4

A1:1ICSn register = 0101X110B (Example: When 1ICSn.ALDn bit is read during interrupt servicing)
A2: 1ICSn register = 0001X000B
A3: 1ICSn register = 0001X000B
A 4: 1ICSn register = 00000001B

Remark A: Always generated
A:  Generated only when SPIEn bit = 1
X: don’t care

<2> When WTIMn bit =1

ST | AD6to ADO | R/W | ACK | D7toDO | ACK | D7toDO | ACK | SP

A1 A2 A3 A4
A1:1ICSn register = 0101X110B (Example: When ALDn bit is read during interrupt servicing)
AZ2: lICSn register = 0001X100B
A3: 1ICSn register = 0001XX00B
A 4: 1ICSn register = 00000001B

Remark A: Always generated
A:  Generated only when SPIEn bit = 1
X: don’t care
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 18 I°C BUS

(2) When arbitration loss occurs during transmission of extension code

<1> When WTIMn bit =0

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

A1 A2 A3 A4
A1:1ICSn register = 0110X010B (Example: When ALDn bit is read during interrupt servicing)
A2: 1ICSn register = 0010X000B
A3: 1ICSn register = 0010X000B
A 4: 1ICSn register = 00000001B

Remark A: Always generated
A:  Generated only when SPIEn bit = 1
X: don’t care

<2> When WTIMn bit =1

ST | AD6toADO | RW | ACK | D7toD0O | ACK | D7toD0 | ACK | SP

A1 A2 A3 A4 A5
A1:1ICSn register = 0110X010B (Example: When ALDn bit is read during interrupt servicing)
A2: 1ICSn register = 0010X110B
A3: 1ICSn register = 0010X100B
A4: 11CSn register = 0010XX00B
A 5: 1ICSn register = 00000001B

Remark A: Always generated
A:  Generated only when SPIEn bit = 1
X: don’t care

RO1UH0288EJ0200 Rev.2.00 Page 809 of 1443
Mar 25, 2014 RENESANAS



V850ES/JC3-H, VB50ES/JE3-H OBCHAPTER 20 USB FUNCTION CONTROLLER (USBF)

20.2 Configuration
20.2.1 Block diagram

Figure 20-1. Block Diagram of USB Function Controller

E Bridge interrupt enable register Endpoint :
(BRGINTE) Endpoint0 Read (64 bytes)
' Endpoint0 Write (64 bytes) '
: Endpoint1 (64 bytes x 2) | 1
L Endpoint2 (64 bytes x 2) |
Int I CPU < ) :
nierna | Brisge cireuit USBF Endpoint3 (64 bytes x 2) |
! ridge circuit controller < Endpoint4 (64 bytes x 2) '
. Endpoint7 (8 bytes) !
USBF interrupt=——— :
(INTUSBF0) ! SIE /0 :
: buffer H

: )| P . © UDMF

: —+=O UDPF
USB resume : H
interrupt ; H
(INTUSBF1) 1 :
USB clock — :

Remark Area enclosed with dashed line: These functions are included in the USB function controller.
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V850ES/JC3-H, VB50ES/JE3-H

(38) UFO0 endpoint 1 interface mapping register (UFOE1IM)
This register specifies for which Interface and Alternative Setting Endpoint1 is valid.

This register can be read or written in 8-bit units.

The setting of this register and the Alternative Setting selected by the SET_INTERFACE request indicate whether
Endpoint1 is currently valid, and the hardware determines how the GET_STATUS/CLEAR_FEATURE/SET_FEATURE
Endpoint1 request and the IN transaction to Endpoint1 are responded to, and whether the related bits are valid or

invalid.

7

6

5 4 3 2 1 0 Address After reset

UFOETIM [ E1EN2 | E1EN1 | E1EN0 | E12AL1 | E15AL4 | E15AL3 | E15AL2 | E15AL1 | 00200086H  O0OH

Bit position

Bit name

Function

7t05

E1EN2 to
E1ENO

These bits set a link between the Interface of Endpoint1 and the two-/five-series
Alternative Setting. The endpoint is linked with Alternative Setting 0. The endpoint linked
with Alternative Setting 0 cannot be excluded from Alternative Setting 1 to 4.

E1EN2 E1EN1 E1ENO Link status

1 1 1 Not linked with Interface
1 1 0

1
1

1 Linked with Interface 4 and Alternative Setting 0

o | O

0 Linked with Interface 3 and Alternative Setting 0

1 1 Linked with Interface 2 and Alternative Setting 0

0
0 1 0 Linked with Interface 1 and Alternative Setting 0
0 0 1 Linked with Interface 0 and Alternative Setting 0

0 0 0 Not linked with Interface (default value)

When these bits are set to 110 or 111, they are invalid even if the E12AL1 bit is cleared to
0.

If the endpoint is linked, setting of the CONF bit of the UFOMODS register to 1 indicates
that Endpoint1 is valid.

E12AL1

This bit validates Endpoint1 when the two-series Alternative Setting and the Alternative
Setting of the linked Interface are set to 1.
1: Validate the endpoint when Alternative Setting 1 is set with CONF bit = 1.
0: Do not validate the endpoint even when Alternative Setting 1 is set with CONF bit =
1 (default value).
This bit is valid when the E15AL4 to E15AL1 bits are 0000.

3t0o0

E15ALN

These bits validate Endpoint1 when the five-series Alternative Setting and the Alternative
Setting of the linked Interface are set to n.
1: Validate the endpoint when Alternative Setting n is set with CONF bit = 1.
0: Do not validate the endpoint even when Alternative Setting n is set with CONF bit =
1 (default value).

Remark n=1

to4
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V850ES/JC3-H, VB50ES/JE3-H

CHAPTER 20 USB FUNCTION CONTROLLER (USBF)

(6) UFO EP4 status register L (UFOE4SL)
This register stores the value that is to be returned in response to the GET_STATUS Endpoint4 request.
This register can be read or written in 8-bit units. Note, however, that data can be written to this register only when

the EPONKA bit is set to 1.

If an error occurs in Endpoint4, the E4HALT bit is set to 1. A write access to this register is ignored while a USB-
side access to Endpoint4 is being received.

The hardware automatically transmits the contents of this register to the host when it has received the
GET_STATUS Endpoint4 request. If Endpoint4 has stalled, the UFOBO2 register is cleared and the BKO2NK bit is
cleared to 0.

Because writing this register is always masked when transfer to Endpoint4, rather than control transfer, is executed,
be sure to check this register to see if data has been correctly written to it.

Caution To rewrite this register, set the EPONKA bit to 1 before reading the register contents, and rewrite
the register contents after confirming that the bit has been set, in order to prevent conflict
between a read access and a write access.

7 6 5 4 3 2 1 0 Address After reset
uFoEasL| o | o o | o | o | o | o [e4HaT| oo20015cH  ooH
Bit position Bit name Function
0 E4HALT This bit indicates the status of Endpoint4.

1: Stalled

0: Not stalled
This bit is set to 1 by hardware when the SET_FEATURE Endpoint4 request has been
received. It is cleared to 0 by hardware when the CLEAR_FEATURE Endpoint4 request,
SET_CONFIGURATION request, or the SET_INTERFACE request for the Interface to
which Endpoint4 is linked has correctly been received. DATA PID is initialized to DATAOQ.
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 21 DMA FUNCTION (DMA CONTROLLER)

21.6 Transfer Types

As a transfer type, the 2-cycle transfer is supported.

In two-cycle transfer, data transfer is performed in two cycles, a read cycle and a write cycle.

In the read cycle, the transfer source address is output and reading is performed from the source to the DMAC. In the
write cycle, the transfer destination address is output and writing is performed from the DMAC to the destination.

An idle cycle of one clock is always inserted between a read cycle and a write cycle. If the data bus width differs
between the transfer source and destination for DMA transfer of two cycles, the operation is performed as follows.

<16-bit data transfer>

<1> Transfer from 32-bit bus — 16-bit bus
A read cycle (the higher 16 bits are in a high-impedance state) is generated, followed by generation of a write
cycle (16 bits).

<2> Transfer from 16-/32-bit bus to 8-bit bus
A 16-bit read cycle is generated once, and then an 8-bit write cycle is generated twice.

<3> Transfer from 8-bit bus to 16-/32-bit bus
An 8-bit read cycle is generated twice, and then a 16-bit write cycle is generated once.

<4> Transfer between 16-bit bus and 32-bit bus
A 16-bit read cycle is generated once, and then a 16-bit write cycle is generated once.

For DMA transfer executed to an on-chip peripheral I/O register (transfer source/destination), be sure to specify the
same transfer size as the register size. For example, for DMA transfer to an 8-bit register, be sure to specify byte (8-bit)
transfer.

Remark The bus width of each transfer target (transfer source/destination) is as follows.
e On-chip peripheral 1/0: 16-bit bus width
o Internal RAM: 32-bit bus width
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 27 LOW-VOLTAGE DETECTOR (LVI)

27.3 Registers
The low-voltage detector is controlled by the following registers.

¢ Low-voltage detection register (LVIM)
¢ Internal RAM data status register (RAMS)

(1) Low-voltage detection register (LVIM)

The LVIM register is a special register. This can be written only in the special combination of the sequences (see

3.4.8 Special registers).

The LVIM register is used to enable or disable low-voltage detection, and to set the operation mode of the low-

voltage detector.

This register can be read or written in 8-bit or 1-bit units. However, the LVIF bit is read-only.

After reset: 00H""" R/W Address: FFFFF890H
<7> 6 5 4 3 2 <1> <0>
LVIM | LVION ‘ 0 ‘ 0 | 0 ‘ 0 0 | LVIMD | LVIF |
LVION Low-voltage detection operation enable or disable
0 Disable operation.
1 Enable operation.
LVIMD Selection of operation mode of low-voltage detection
0 Generates interrupt signal INTLVI when the supply voltage drops or rises across
the detection voltage value.
1 Generates internal reset signal LVIRES when the supply voltage drops across the
detected voltage value.
LVIFtoe? Low-voltage detection flag
0 When supply voltage > detected voltage, or when operation is disabled
1 Supply voltage of connected power supply < detected voltage

Notes 1. Reset by low-voltage detection: 82H
Reset due to other source: 00H

the supply voltage state using the LVIF bit.

the LVION bit is set.
3. Be sure to set bits 6 to 2 to “0”.

2. After the LVI operation has started (LVION bit = 1) or when INTLVI has occurred, confirm

Cautions 1. When the LVION and LVIMD bits to 1, the low-voltage detector cannot be stopped
until the reset request due to other than the low-voltage detection is generated.

2. When the LVION bit is set to 1, the comparator in the LVI circuit starts operating.

Wait 0.2 ms or longer by software before checking the voltage at the LVIF bit after
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Symbol Name Unit Page
UFOCIE253 UFO0 configuration/interface/endpoint descriptor register 253 USBF 1118
UFOCIE254 UFO0 configuration/interface/endpoint descriptor register 254 USBF 1118
UFOCIE255 UFO0 configuration/interface/endpoint descriptor register 255 USBF 1118
UFOCLR UFO0 CLR request register USBF 1039
UFOCNF UFO configuration register USBF 1113
UFODDO UFO device descriptor register 0 USBF 1117
UFODD1 UFO0 device descriptor register 1 USBF 1117
UFODD2 UFO device descriptor register 2 USBF 1117
UFODD3 UFO0 device descriptor register 3 USBF 1117
UFODD4 UFO device descriptor register 4 USBF 1117
UFODD5 UFO device descriptor register 5 USBF 1117
UFODD6 UFO device descriptor register 6 USBF 1117
UFODD7 UFO device descriptor register 7 USBF 1117
UFODD8 UFO0 device descriptor register 8 USBF 1117
UFODD9 UFO device descriptor register 9 USBF 1117
UFODD10 UFO device descriptor register 10 USBF 1117
UFODD11 UFO device descriptor register 11 USBF 1117
UFODD12 UFO device descriptor register 12 USBF 1117
UFODD13 UFO0 device descriptor register 13 USBF 1117
UFODD14 UFO device descriptor register 14 USBF 1117
UFODD15 UFO0 device descriptor register 15 USBF 1117
UFODD16 UFO device descriptor register 16 USBF 1117
UFODD17 UFO device descriptor register 17 USBF 1117
UFODEND UFO data end register USBF 1069
UFODMSO0 UFO0 DMA status O register USBF 1065
UFODMSH1 UFO0 DMA status 1 register USBF 1066
UFODSCL UFO0 descriptor length register USBF 1116
UFODSTL UFO0 device status register L USBF 1105
UFOEOL UFO EPO length register USBF 1083
UFOEON UF0 EPONAK register USBF 1030
UFOEONA UFO0 EPONAKALL register USBF 1032
UFOEOR UFO EPO read register USBF 1082
UFOEOSL UFO0 EPO status register L USBF 1106
UFOEOST UF0 EPO setup register USBF 1084
UFOEOW UFO EPO write register USBF 1096
UFOE1DCH1 EP1 DMA control register 1 USBF 1124
UFOE1DC2 EP1 DMA control register 2 USBF 1126
UFOE1IM UFO0 endpoint 1 interface mapping register USBF 1078
UFOE1SL UFO0 EP1 status register L USBF 1108
UFOE2DCH EP2 DMA control register 1 USBF 1124
UFOE2DC2 EP2 DMA control register 2 USBF 1126
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Symbol Name Unit Page
UFOINT1 UFO interrupt 1 register USBF 1103
UFO0ISO UFO INT status O register USBF 1045
UFO0ISA UFO INT status 1 register USBF 1047
UFO0IS2 UFO INT status 2 register USBF 1049
UFO0IS3 UFO INT status 3 register USBF 1050
UF0IS4 UFO INT status 4 register USBF 1052
UFOMODC UF0 mode control register USBF 1072
UFOMODS UFO0 mode status register USBF 1073
UFOSDS UFO SNDSIE register USBF 1038
UFOSET UF0 SET request register USBF 1040
UFCKMSK USB function control register USBF 1009
UFDRQEN USBF DMA request enable register USBF 1131
UFICO Interrupt control register INTC 1222
UFICA Interrupt control register INTC 1222
VSWC System wait control register CPU 95
WDTE Watchdog timer enable register WDT 623
WDTM2 Watchdog timer mode register 2 WDT 1233
WUPICO Interrupt control register INTC 1222
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