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V850ES/JC3-H, VB850ES/JE3-H CHAPTER 1 INTRODUCTION
O A/D converter: 10-bit resolution: 5/6/10 channels
O D/A converter™*: 8-bit resolution: 1 channel
O DMA controller: 4 channels
O DCU (debug control unit): JTAG interface
O Clock generator: Main clock or subclock operation:
7-level CPU clock (fxx, fxx/2, fxx/4, fxx/8, fxx/16, fxx/32, fxT)
Clock-through mode/PLL mode selectable
O Internal oscillation clock: 220 kHz (TYP)
O Power-save functions: HALT/IDLE1/IDLE2/STOP/subclock/sub-IDLE mode
O Package: 40-pin plastic WQFN (6 x 6 mm) (V850ES/JC3-H)
48-pin plastic LQFP (fine pitch) (7 x 7 mm) (V850ES/JC3-H)
48-pin plastic WQFN (7 x 7 mm) (V850ES/JC3-H)
64-pin plastic LQFP (fine pitch) (10 x 10 mm) (V850ES/JE3-H)
Notes1. Inthe x PD70F3819 and 70F3825, one channel is shared with CAN.
2. uPD70F3819, 70F3825 only
3. VB50ES/JC3-H (48 pin), VB50ES/JE3-H only
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

6.3.1 Pin configuration
The timer inputs and outputs that configure TAAn are shared with the following ports. The port functions must be set
when using each pin (see Table 4-17 When Using Port Pins as Alternate-Function Pins).

Table 6-2 Pin Configuration

Channel Port Timer AA Input Timer AA Output Other Alternate Function

TAAO P32 TIAAQQ™" TOAAOO ASCKO/SCKF4
P33t TIAAO1 TOAAO1 RTCDIV/RTCCL

TAA1 P34 TIAA1Q™"" TOAA10 TOAA1OFF""**INTP09
P35t TIAA11 TOAA11 RTC1HZ

TAA2 P97 TIAA20™"" TOAA20 SIF1
P96 TIAA21 TOAA21 INTP11

TAA4 - - - -

Notes 1. The TAAmMO pin functions alternately as a capture trigger input function, external event input function, and
external trigger input function.
2. The V850ES/JE3-H only

Cautions1. When using the external trigger pulse output mode, one-shot pulse output mode, and pulse width
measurement mode, select the internal clock as the count clock (by clearing the
TAANCTL1.TAANEEE bit to 0).

2. To use the external event count mode, specify that the valid edge of the TIAANnO pin capture trigger
input is not detected (by setting the TAANCTL1.TAANnEEE bit to 1).

Remarks1. TAA4 has no timer input pin and output pin functions. When TAA4 is used solely, therefore, only
the interval timer function can be used. The 6-phase PWM output function is available by using
TAA4 in combination with TAB1.
2. n=0t02,4
m=0to2
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

(b) 0%/100% output of PWM waveform

To output a 0% waveform, set the TAANCCR1 register to 0000H. If the set value of the TAANCCRO register is

FFFFH, the INTTAANCC1 signal is generated periodically.

Count clock

S L L

1L

5

0000 X

16-bit counter  FFFF X 0000 JDOO - 1X Doo 0000 X 0001 x JDOO - 1X Doo

( {(
) )]

{
)
TAANCE bit

{ {(
)] )]

TAANCCRO register Doo Doo Doo
{ {(
A )

TAANCCR1 register 0000H ) 0000H B 0000H
)] )]

INTTAANCCO signal

INTTAANCC1 signal

TOAAN1 pin output

Remark n=0t02

To output a 100% waveform, set a value of (set value of TAANCCRO register + 1) to the TAANCCR1 register. If

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

:

1L

0000 X

Count clock | | | | | | | | | | | |
16-bit counter ~ FFFF X 0000 ;:XDoo - 1X Doo 0000 X 0001 x :XDoo— 1X Doo
) )]

)

TAANCE bit

45 4

TAANCCRO register Doo Doo Doo
{ {(
A )

TAANCCR1 register Doo + 1 B Doo + 1 B Doo + 1
)] )]

INTTAANCCO signal | |

INTTAANCCH signal

TOAAN1 pin output

Remark n=0t02
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 7 16-BIT TIMER/EVENT COUNTER AB (TAB)

Figure 7-4. Register Setting for Interval Timer Mode Operation (2/2)

(c) TAB1 I/O control register 0 (TAB110C0)

TAB10L3 TAB10OE3 TAB10OL2 TAB1OE2 TAB10OL1 TAB1OE1 TAB1OLO TAB10OEOQ
TAB110CO | on ‘ 01 ‘ 01 ‘ 01 ‘ 01 ‘ 01 ‘ 01 ‘ 01 |

0: Disable TOABNO pin output
1: Enable TOABNO pin output

Setting of output level with
operation of TOABNO pin disabled
0: Low level

1: High level

0: Disable TOABN1 pin output
1: Enable TOABN1 pin output

Setting of output level with
operation of TOABN1 pin disabled
0: Low level

1: High level

0: Disable TOABN2 pin output
1: Enable TOABN2 pin output

Setting of output level with
operation of TOABN2 pin disabled
0: Low level

1: High level

0: Disable TOABN3 pin output
1: Enable TOABN3 pin output

Setting of output level with
operation of TOABN3 pin disabled
0: Low level

1: High level

(d) TAB1 counter read buffer register (TAB1CNT)
By reading the TAB1CNT register, the count value of the 16-bit counter can be read.

(e) TAB1 capture/compare register 0 (TAB1CCRO0)
If the TAB1CCRO register is set to Do, the interval is as follows.

Interval = (Do + 1) x Count clock cycle

(f) TAB1 capture/compare registers 1 to 3 (TAB1CCR1 to TAB1CCR3)
Usually, the TAB1CCR1 to TAB1CCRS registers are not used in the interval timer mode. However, the
set value of the TAB1CCR1 to TAB1CCRS registers is transferred to the CCR1 to CCR3 buffer registers.
The compare match interrupt request signals (INTTAB1CCR1 to INTTAB1CCRS3) are generated when the
count value of the 16-bit counter matches the value of the CCR1 to CCR3 buffer registers.
Therefore, mask the interrupt requests by using the corresponding interrupt mask flags (TAB1CCMK1 to
TAB1CCMKS).

Remark TAB1 I/O control register 1 (TAB110C1), TAB1 1/O control register 2 (TAB110C2), and TAB1
option register 0 (TAB1OPTO) are not used in the interval timer mode.
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

8.3.1 Pin configuration
The timer inputs and outputs that configure TMTO are shared with the following ports. The port functions must be set
when using each pin (see Table 4-17 Using Port Pin as Alternate-Function Pin).

Table 8-2. Pin Configuration

Port Timer Input Pin Timer Output Other Alternate Function
P92 TITO1 (capture trigger input 1) TENCO1 (encoder input) TOTO1 -
P93 TITOO (capture trigger input 0) TECRO (encoder clear input) TOTO00 -
P94 EVTTO/TENCO0™™* - - -

Note  The external event count input (EVTTO), encoder input (TENCO00), and external trigger input are shared in a state
that cannot be controlled by using the port functions. To use each function, set them by using the TTOIOC2 and
TTOIOCS registers after setting their corresponding ports.
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

(a) Function as compare register
The TTOCCRO register can be rewritten even when the TTOCTLO.TTOCE bit = 1.
The set value of the TTOCCRO register is transferred to the CCRO buffer register. When the value of the 16-bit
counter matches the value of the CCRO buffer register, a compare match interrupt request signal (INTTTOCCO)
is generated. If TOTOO pin output is enabled at this time, the output of the TOTOO0 pin is inverted.
When the TTOCCRO register is used as a cycle register in the interval timer mode, or when the TTOCCRO
register is used as a cycle register in the external event count mode, external trigger pulse output mode, one-
shot pulse output mode, PWM output mode, triangular-wave PWM output mode, or encoder compare mode,
the value of the 16-bit counter is cleared (0O000H) if its count value matches the value of the CCRO buffer
register.
The compare register is not cleared by setting the TTOCTLO.TTOCE bit to 0.

(b) Function as capture register
In the free-running timer mode (when the TTOCCRO register is used as a capture register), the count value of
the 16-bit counter is stored in the TTOCCRO register if the valid edge of the capture trigger input pin (TITOO pin)
is detected. In the pulse width measurement mode, the count value of the 16-bit counter is stored in the
TTOCCRO register and the 16-bit counter is cleared (0000H) if the valid edge of the capture trigger input pin
(TITOO pin) is detected.
Even if the capture operation and reading the TTOCCRO register conflict, the correct value of the TTOCCRO
register can be read.
The capture register is cleared by setting the TTOCTLO.TTOCE bit to 0.

The following table shows the functions of the capture/compare register in each mode, and how to write data to the
compare register.

Table 8-3. Function of Capture/Compare Register in Each Mode and How to Write Compare Register

Operation Mode TTOCCRO Register How to Write Compare Register

Interval timer Compare register Anytime write

External event counter Compare register Anytime write

Note

External trigger pulse output Compare register Batch write

One-shot pulse output

PWM output

Compare register Anytime write

Note

Compare register Batch write

Free-running timer

Capture/compare register

Anytime write

Pulse width measurement

Capture register

None

Triangular-wave WPM output

Compare register

Note

Batch write

Encoder compare

Compare register

Anytime write

Note Writing to the TTOCCR1 register is the trigger.

Remark For anytime write and batch write, see 8.6 (2) Anytime write and batch write.
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

Figure 8-9. Register Setting for Interval Timer Mode Operation (2/2)

(d) TMTO counter read buffer register (TTOCNT)
By reading the TTOCNT register, the count value of the 16-bit counter can be read.

(e) TMTO capture/compare register 0 (TTOCCRO)
If the TTOCCRO register is set to Do, the interval is as follows.

Interval = (Do + 1) x Count clock cycle

(f) TMTO capture/compare register 1 (TTOCCR1)
The TTOCCR1 register is not used in the interval timer mode. However, the set value of the TTOCCR1
register is transferred to the CCR1 buffer register. When the count value of the 16-bit counter matches
the value of the CCR1 buffer register, the TOTO1 pin output is inverted and a compare match interrupt
request signal (INTTTOCC1) is generated.
By setting this register to the same value as the value set in the TTOCCRO register, a square wave with a
duty factor of 50% can be output from the TOTO1 pin.
When the TTOCCR1 register is not used, it is recommended to set its value to FFFFH. Also mask the
register by the interrupt mask flag (TTOCCIC1.TTOCCMK1).

Remark TMTO control register 2 (TTOCTL2), TMTO 1/O control register 1 (TTOIOC1), TMTO 1/O control
register 2 (TTOIOC2), TMTO /O control register 3 (TTOIOC3), TMTO option register 0
(TTOOPTO), TMTO option register 1 (TTOOPT1), and TMTO counter write register (TTOTCW)
are not used in the interval timer mode.
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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 10 MOTOR CONTROL FUNCTION (V850ES/JE3-H only)

(b) Rewriting TAB1CCRO register
When rewriting the TAB1CCRO register in the intermittent batch mode, the output waveform differs depending
on where the occurrence of the crest or valley interrupt is specified by the interrupt culling setting. The
following figure illustrates the change of the output waveform when interrupts are culled.

Figure 10-32. Rewriting TAB1CCRO Register (When Crest Interrupt Is Set)

16-bit /\ ; /‘N 1
counter I I LT + K K

Transfer
timing

TAB1CCRO
N
register X M X
CCRO buffer
register XOOOOH M < N
TAB1CCR1 -
register X : X K

CCR1 buffer -
register XOOOOH : ( X

TOAB1T1
pin output

INTTAB1CCO "
signal :

INTTAB1OV
signal L

The transfer timing is generated when the crest interrupt occurs, the cycle of counting up and counting down
changes, and an asymmetrical triangular wave is output.

Remarks 1. This is an example of the operation when the TAB1OPT1.TAB1ICE bit = 1, TAB1OPT1.TAB1IOE
bit = 0, and TAB1OPT1.TAB1ID4 to TAB1OPT1.TAB1IDO bits = 00001.
-

2. | : Culled interrupt
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V850ES/JC3-H, V850ES/JE3-H CHAPTER 11 REAL-TIME COUNTER

(3) Real-time counter control register 2 (RC1CC2)
The RC1CC2 register is an 8-bit register that controls the alarm interrupt function and waiting of counters.
This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 00H.

After reset: 00H R/W Address: FFFFFADFH

7 6 5 4 3 2 1 0
rReiccz [wate | o | o | o | o | o [ RwsT|RwaAr |

WALE Alarm interrupt (INTRTC1) operation control

0 Does not generate interrupt upon alarm match.

1 Generates interrupt upon alarm match.
RWST Real-time counter wait state

0 Counter operating

1 Counting up of second to year counters stopped

(Reading and writing of counter values enabled)

This is a status flag indicating whether the RWAIT bit setting is valid.
Read or write counter values after confirming that the RWST bit is 1.

RWAIT Real-time counter wait control
0 Sets counter operation.
1 Stops count operation of second to year counters.
(Counter value read/write mode)

This bit controls the operation of the counters.

Be sure to write 1 to this bit when reading or writing counter values.

If the RC1SUBC register overflows while the RWAIT bit is 1, the overflow
information is retained internally and the RC1SEC register is counted up after two
clocks or less (2 x 32.768 kHz) after 0 is written to the RWAIT bit.

However, if the second counter value is rewritten while the RWAIT bit is 1, the
retained overflow information is discarded.

Cautions 1. See 11.4.5 Changing INTRTC1 interrupt setting during real-time counter operation when
rewriting the WALE bit while the real-time counter operates (RC1PWR bit = 1).
2. Confirm that the RWST bit is set to 1 when reading or writing each counter value.
3. The RWST bit does not become 0 while each counter is being written, even if the RWAIT
bit is set to 0. It becomes 0 when writing to each counter is completed.
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 17 3-WIRE VARIABLE-LENGTH SERIAL I/O (CSIF)

17.2 Features

O Transfer rate: 12 Mbps max. (fxx = 48 MHz, using internal clock, CSIF3)
8 Mbps (fxx = 48 MHz, using internal clock, CSIFO, CSIF2, CSIF4)
Master mode and slave mode selectable
8-bit to 16-bit transfer, 3-wire serial interface
Interrupt request signals (INTCFnT, INTCFnR) x 2
Serial clock and data phase switchable
Transfer data length selectable in 1-bit units between 8 and 16 bits
Transfer data MSB-first/LSB-first switchable
3-wire transfer SOFn: Serial data output

O O0OO0OO0OO0OO0O0

SIFn:  Serial data input
SCKFn: Serial clock I1/0
O Transmission mode, reception mode, and transmission/reception mode specifiable

Remark n=0,2to4
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 18 I°C BUS

(9) Slave address registers 0, 1 (SVAO, SVA1)
The SVAnN registers hold the 12C bus’s slave address.
These registers can be read or written in 8-bit units, but bit 0 should be fixed to 0. However, rewriting these
registers is prohibited when the 11ICSn.STDn bit = 1 (start condition detection).
Reset sets these registers to 00H.

After reset: 0OH R/W Address: SVAO FFFFFD83H, SVA1 FFFFFD93H, SVA2 FFFFFDA3H
7 6 5 4 3 2 1 0
SVAn 0
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V850ES/JC3-H, VB50ES/JE3-H CHAPTER 18 I°C BUS

Figure 18-19. Master Operation in Multimaster System (3/3)

Write liCn Communication start
(address, transfer direction specification)
!

ACKEn =1
2 WTIMn = 0
|73
§ | WTIMn = 1 | }
a | WRELn =1 | Reception start
S
K]
2
=
=]
£
g Waiting for data
o transmission

WTIMn = WRELn =1
ACKEn =0
int t d? —
{nierrupt occurre Waiting for ACK detection

2t
2
8
(<}
s
f=
8
g
S Slave operation
1S
1S
Q
(&}

,,,,, Not in communication

Remarks 1. For the transmission and reception formats, comply with the specifications of the communicating
product.
2. When using the V850ES/JC3-H or VB50ES/JE3-H as the master in a multimaster system, read the
IICSN.MSTSn bit for each INTIICn interrupt occurrence to confirm the arbitration result.
3. When using the V850ES/JC3-H or V850ES/JE3-H as the slave in a multimaster system, confirm the
status using the [ICSn and IICFn registers for each INTIICn interrupt occurrence to determine the
next processing.
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V850ES/JC3-H, V850ES/JE3-H CHAPTER 19 CAN CONTROLLER

(4) Error state

(a) Types of error states
The following three types of error states are defined by the CAN specification.
o Error active
o Error passive
o Bus-off
These types of error states are classified by the values of the COERC.TEC7 to COERC.TECO bits (transmission
error counter bits) and the COERC.REC6 to COERC.RECO bits (reception error counter bits) as shown in Table
19-13.
The present error state is indicated by the COINFO register.
When each error counter value becomes equal to or greater than the error warning level (96), the
COINFO.TECSO or COINFO.RECSO bit is set to 1. In this case, the bus state must be tested because it is
considered that the bus has a serious fault. An error counter value of 128 or more indicates an error passive
state and the TECS1 or RECSH1 bit is set to 1.

¢ If the value of the transmission error counter is greater than or equal to 256 (actually, the transmission error
counter does not indicate a value greater than or equal to 256), the bus-off state is reached and the
COINFO.BOFF bit is set to 1.

o If only one node is active on the bus at startup (i.e., when the bus is connected only to the local station),
ACK is not returned even if data is transmitted. Consequently, re-transmission of the error frame and data
is repeated. In the error passive state, however, the transmission error counter is not incremented and the
bus-off state is not reached.
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V850ES/JC3-H, V850ES/JE3-H CHAPTER 19 CAN CONTROLLER

Figure 19-39 shows the processing for a receive message buffer (COMCONFmM.MT2 to COMCONFm.MTO bits = 001B
to 101B).

Figure 19-39. Message Buffer Redefinition

( START >

Clear VALID bit.
COCTRLCLEAR_VALID=1

No

Yes i«
Clear RDY bit.
COMCTRLmM.SET_RDY =0
COMCTRLmM.CLEAR_RDY =1

No

RSTAT =0 or
VALID = 12"%*"

Wait for a period of 4 CAN data
bits"**2.

Set
message buffers.

Set RDY bit.
COMCTRLmM.SET_RDY =1
COMCTRLmM.CLEAR_RDY =0

< END >

Notes 1. If redefinition is performed during a message reception, confirm that a message is being received
because the RDY bit must be set after a message is completely received.
2. This 4-bit period may redefine the message buffer while a message is received and stored.
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V850ES/JC3-H, VB50ES/JE3-H

OBCHAPTER 20 USB FUNCTION CONTROLLER (USBF)

(21) UFO INT clear 0 register (UF0ICO)
This register controls clearing the interrupt sources indicated by the UF0ISO register.
This register is write-only, in 8-bit units. If this register is read, the value FFH is read.
FW can clear an interrupt source by writing 0 to the corresponding bit of this register.
automatically cleared to 0 by hardware can be cleared by FW before it is cleared by hardware. Writing O to a bit of
this register automatically sets the bit to 1. Writing 1 is invalid.

Even a bit that is

7 6 5 4 3 2 1 0 Address After reset
UF0ICO BUS RSU 1 SHORTC| DMA SET CLR EP 0020003CH FFH
RSTC SPDC EDC RQC RQC HALTC
Bit position Bit name Function
7 BUSRSTC This bit clears the Bus Reset interrupt.
0: Clear
6 RSUSPDC This bit clears the Resume/Suspend interrupt.
0: Clear
4 SHORTC This bit clears the Short interrupt.
0: Clear
3 DMAEDC This bit clears the DMA_END interrupt.
0: Clear
2 SETRQC This bit clears the SET_RQ interrupt.
0: Clear
1 CLRRQC This bit clears the CLR_RQ interrupt.
0: Clear
0 EPHALTC This bit clears the EP_Halt interrupt.
0: Clear
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V850ES/JC3-H, VB50ES/JE3-H

(41) UFO endpoint 4 interface mapping register (UFOE4IM)
This register specifies for which Interface and Alternative Setting Endpoint4 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
Endpoint4 is currently valid, and the hardware determines how the GET_STATUS/CLEAR_FEATURE/SET_FEATURE
Endpoint4 request and the OUT transaction to Endpoint4 are responded to, and whether the related bits are valid

or invalid.

7

6

5 4 3 2 1 0 Address After reset

UFOE4IM | E4EN2 | E4EN1 | E4EN0 | E42AL1 | E45AL4 | E45AL3 | E45AL2 | E45AL1 | 0020008CH 00H

Bit position

Bit name

Function

7t05

E4EN2 to
E4ENO

These bits set a link between the Interface of Endpoint4 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.

E4EN2 E4EN1 E4ENO 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 E42AL1 bit is cleared to
0.

If the endpoint is linked, setting of the CONF bit of the UFOMODS register to 1 indicates
that Endpoint4 is valid.

E42AL1

This bit validates Endpoint4 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 E45AL4 to E45AL1 bits are 0000.

3t0o0

E45ALn

These bits validate Endpoint4 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=1to4
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20.6.8 Bulk-in register

(1) UFO0 EP1 bulk-in transfer data register (UFOEP1BI)
The UFOEP1BI register writes the bulk-in transfer data of EP1.
The UFOEP1BI register can be read or written in 8-bit or 16-bit units.

After reset: 0000H R/W  Address: 00201000H

15 14 13 12 11 10 9 8
UFOEP1BI | 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 |
7 6 5 4 3 2 1 0
| EP1BI7 ‘ EP1BI6 ‘ EP1BI5 ‘ EP1BI4 ‘ EP1BI3 ‘ EP1BI2 ‘ EP1BI1 ‘ EP1BIO |
Bit position Bit name Function
7t00 EP1BI7 to Writing the bulk-out transfer data of EP1.
EP1BIO Data outputting to the EPC macro by writing data to this register.

If using this register, setting the address (00201000H) in DMA destination address register
(DDAN (n = 0 to 3)) of DMAC. In addition, set the RQnUR1E (n = 0 to 3) bit of the UFDRQEN
register to 1 to assign a DMA channel.

(2) UFO0 EP3 bulk-in transfer data register (UFOEP3BI)
The UFOEP3BI register writes the bulk-in transfer data of EP1.
The UFOEP3BI register can be read or written in 8-bit or 16-bit units.

After reset: 0000H R/W  Address: 00202000H

15 14 13 12 11 10 9 8
UFOEP3BI | 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 |
7 6 5 4 3 2 1 0
| EP3BI7 ‘ EP3BI6 ‘ EP3BI5 ‘ EP3BI4 ‘ EP3BI3 ‘ EP3BI2 ‘ EP3BI1 ‘ EP3BIO |
Bit position Bit name Function
7100 EP3BI7 to Writing the bulk-out transfer data of EP3.
EP3BIO Data outputting to the EPC macro by writing data to this register.

If using this register, setting the address (00202000H) in DMA destination address register
(DDAnR (n = 0 to 3)) of DMAC. In addition, set the RQnURSE (n = 0 to 3) bit of the UFDRQEN
register to 1 to assign a DMA channel.
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Figure 22-7. Example of Processing in Which Another Interrupt Request Signal Is Issued
While an Interrupt Is Being Serviced (1/2)

( Main routine )

‘ ‘ Servicing of a Servicing of b
Interrupt request a — Interrupt
(level 3) request b Interrupt request b is acknowledged because the
(level 2) priority of b is higher than that of a and interrupts are
enabled.

Servicing of ¢

A

Interrupt request ¢ — “Interrupt request d

(level 3) (level 2)— Although the priority of interrupt request d is higher
than that of ¢, d is held pending because interrupts
are disabled.

\ Servicing of d
Servicing of e
/l|
Interrupt request e —

P (?evel 2) Interruptl reqlugsi Interrupt request f is held pending even if interrupts are
% enabled because its priority is lower than that of e.
\ Servicing of f

Servicing of g

Interrupt request g — Interrupt request h
(level 1) (level 1) — Interrupt request h is held pending even if interrupts are

enabled because its priority is the same as that of g.

Servicing of h

/)

Caution To perform multiple interrupt servicing, the values of the EIPC and EIPSW registers must be
saved before executing the El instruction. When returning from multiple interrupt servicing,
restore the values of EIPC and EIPSW after executing the DI instruction.

Remarks 1. a to u in the figure are the temporary names of interrupt request signals shown for the sake of

explanation.
2. The default priority in the figure indicates the relative priority between two interrupt request
signals.
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APPENDIX B REGISTER INDEX

(14/34

Symbol Name Unit Page
COMDLC15 CANO message data length register 15 CAN 922
COMDLC16 CANO message data length register 16 CAN 922
COMDLC17 CANO message data length register 17 CAN 922
COMDLC18 CANO message data length register 18 CAN 922
COMDLC19 CANO message data length register 19 CAN 922
COMDLC20 CANO message data length register 20 CAN 922
COoMDLC21 CANO message data length register 21 CAN 922
COMDLC22 CANO message data length register 22 CAN 922
COMDLC23 CANO message data length register 23 CAN 922
COMDLC24 CANO message data length register 24 CAN 922
COMDLC25 CANO message data length register 25 CAN 922
COMDLC26 CANO message data length register 26 CAN 922
coMbDLC27 CANO message data length register 27 CAN 922
COMDLC28 CANO message data length register 28 CAN 922
COMDLC29 CANO message data length register 29 CAN 922
COMDLC30 CANO message data length register 30 CAN 922
COMDLC31 CANO message data length register 31 CAN 922
COMIDHOO0 CANO message identifier register 00H CAN 924
COMIDHO1 CANO message identifier register 01H CAN 924
COMIDHO02 CANO message identifier register 02H CAN 924
COMIDHO3 CANO message identifier register 03H CAN 924
COMIDHO04 CANO message identifier register 04H CAN 924
COMIDHO5 CANO message identifier register 05H CAN 924
COMIDHO6 CANO message identifier register 06H CAN 924
COMIDHO7 CANO message identifier register 07H CAN 924
COMIDHO8 CANO message identifier register 08H CAN 924
COMIDHO09 CANO message identifier register 09H CAN 924
COMIDH10 CANO message identifier register 10H CAN 924
COMIDH11 CANO message identifier register 11H CAN 924
COMIDH12 CANO message identifier register 12H CAN 924
COMIDH13 CANO message identifier register 13H CAN 924
COMIDH14 CANO message identifier register 14H CAN 924
COMIDH15 CANO message identifier register 15H CAN 924
COMIDH16 CANO message identifier register 16H CAN 924
COMIDH17 CANO message identifier register 17H CAN 924
COMIDH18 CANO message identifier register 18H CAN 924
COMIDH19 CANO message identifier register 19H CAN 924
COMIDH20 CANO message identifier register 20H CAN 924
COMIDH21 CANO message identifier register 21H CAN 924
COMIDH22 CANO message identifier register 22H CAN 924
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