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V850ES/JG3-H, V850ES/JH3-H CHAPTER 1 INTRODUCTION
1.6 Function Block Configuration
1.6.1 Internal block diagram
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Notes 1. 4PD70F3760, 70F3770: 256 KB
#PD70F3761: 384 KB
1PD70F3762: 512 KB
2. pPD70F3760, 70F3770: 40 KB (Including a data only RAM: 8 KB)
#PD70F3761: 48 KB (Including a data only RAM: 8 KB)
#PD70F3762: 56 KB (Including a data only RAM: 8 KB)
3. uPD70F3770 only
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V850ES/JG3-H, VB850ES/JH3-H CHAPTER 3 CPU FUNCTION

(2) Command register (PRCMD)
The PRCMD register is an 8-bit register that protects the registers that may seriously affect the application system
from being written, so that the system does not inadvertently stop due to a program hang-up. The first write access
to a special register is valid after data has been written in advance to the PRCMD register. In this way, the value of
the special register can be rewritten only in a specific sequence, so as to protect the register from an illegal write
access.
The PRCMD register is write-only, in 8-bit units (undefined data is read when this register is read).

After reset: Undefined W Address: FFFFF1FCH

7 6 5 4 3 2 1 0
PRCMD | REG7 | REG6 | REG5 | REG4 | REG3 | REG2 | REG1 | REGO |
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V850ES/JG3-H, VB850ES/JH3-H CHAPTER 3 CPU FUNCTION

(2) Accessing specific on-chip peripheral I/O registers
This product has two types of internal system buses.
One is a CPU bus and the other is a peripheral bus that interfaces with low-speed peripheral hardware.
The clock of the CPU bus and the clock of the peripheral bus are asynchronous. If an access to the CPU and an
access to the peripheral hardware conflict, therefore, unexpected illegal data may be transferred. If there is a
possibility of a conflict, the number of cycles for accessing the CPU changes when the peripheral hardware is
accessed, so that correct data is transferred. As a result, the CPU does not start processing of the next instruction
but enters the wait status. If this wait status occurs, the number of clocks required to execute an instruction
increases by the number of wait clocks shown below.
This must be taken into consideration if real-time processing is required.
When specific on-chip peripheral 1/O registers are accessed, more wait states may be required in addition to the
wait states set by the VSWC register.
The access conditions and how to calculate the number of wait states to be inserted (number of CPU clocks) at this
time are shown below.

(1/2)
Peripheral Function Register Name Access k
16-bit timer/event counter AA (TAA) | TAANCNT Read 1or2
(n=0to5m=0t03,5) TAANCCRO, TAANCCR1 Write o 1st access: No wait
e Continuous write: 0 to 3
Read 1or2
TAAMIOC4 Write e 1st access: No wait
e Continuous write: 0 to 3
Read 1or2
16-bit timer/event counter AB (TAB) | TABNCNT Read 1or2
(n=0,1) TABnCCRO to TABnCCR3 Write e 1st access: No wait
e Continuous write: 0to 3
Read 1or2
TABnIOC4 Write e 1st access: No wait
e Continuous write: 0 to 3
Read 1or2
Motor control TABOOPT1 Write e 1st access: No wait

e Continuous write: 0 to 3

TABODTC Write o 1st access: No wait
e Continuous write: 0 to 3

T™MT TTOCNT Read 1or2
TTOTCRO, TTOTCR1 Write e 1st access: No wait
e Continuous write: 0 to 3
Read 1or2
Watchdog timer 2 (WDT2) WDTM2 Write 3
(when WDT?2 operating)
Real-time output function (RTO) RTBLO, RTBHO Write 1
(RTPCO0.RTPOEO bit = 0)
A/D converter ADAOMO Read 1or2
ADAOCRO to ADAOCR11 Read 1or2
ADAOCROH to ADAOCR11H Read 1or2
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V850ES/JG3-H, V850ES/JH3-H CHAPTER 6 CLOCK GENERATION FUNCTION

(a) Example of setting main clock operation — subclock operation
<1> CKB3 bit « 1: Use of a bit manipulation instruction is recommended. Do not change the CK2 to
CKaO bits.
<2> Subclock operation: Read the CLS bit to check if subclock operation has started. It takes the following
time after the CK3 bit is set until subclock operation is started.
Max.: 1/fxt (1/subclock frequency)
<3> MCK bit « 1: Set the MCK bit to 1 only when stopping the main clock.

Cautions 1. When stopping the main clock, stop the PLL. Also stop the operations of the on-chip
peripheral functions operating with the main clock.
2. If the following conditions are not satisfied, change the CK2 to CKO bits so that the
conditions are satisfied, then change to the subclock operation mode.
Internal system clock (fcLk) > Subclock (fxt: 32.768 kHz) x 4

Remark Internal system clock (fcik): Clock generated from the main clock (fxx) by setting the CK2 to CKO

bits
[Description example]
_DMA_DISABLE:
clrl 0, DCHCn[r0] -- DMA operation disabled. n=01t0 3
<1> _SET_SUB_RUN :
st.b r0, PRCMD[rO0]
setl 3, PCC[r0] -- CK3 bit «— 1
<2> _CHECK_CLS :
tstl 4, PCC[r0] -- Wait until subclock operation starts.
bz _CHECK_CLS
<3> _STOP_MAIN_CLOCK :
st.b r0, PRCMD[rO0]
setl 6, PCC[r0] -- MCK bit « 1, main clock is stopped.
_DMA_ENABLE:
setl 0, DCHCn[rO] -- DMA operation enabled. n=0t0 3

Remark The description above is simply an example. Note that in <2> above, the CLS bit is read in a closed
loop.

RO1UH0042EJ0510 Rev.5.10 Page 205 of 1513
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V850ES/JG3-H, VB850ES/JH3-H

CHAPTER 7 16-BIT TIMER/EVENT COUNTER AA (TAA)

(1) Operation flow in one-shot pulse output mode

Figure 7-28. Software Processing Flow in One-Shot Pulse Output Mode
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The TAANCKSO to TAANCE bit=0 stopped
TAANCKS2 bits can be
TAANCE bit = 1 set at the same time
when counting has been
started (TAANCE bit = 1).
Trigger wait status STOP
Remark n=0103,5
m=0, 1
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V850ES/JG3-H, V850ES/JH3-H CHAPTER 8 16-BIT TIMER/EVENT COUNTER AB (TAB)

8.5.1 Interval timer mode (TABnMD2 to TABnMDO bits = 000)

In the interval timer mode, an interrupt request signal (INTTABnCCO) is generated at the specified interval if the
TABNnCTLO.TABNCE bit is set to 1. A square wave whose half cycle is equal to the interval can be output from the TOABNO
pin.

Usually, the TABnCCR1 to TABNCCRS3 registers are not used in the interval timer mode.

Figure 8-2. Configuration of Interval Timer
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Remark n=0,1

Figure 8-3. Basic Timing of Operation in Interval Timer Mode
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Remark n=0,1
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CHAPTER 8 16-BIT TIMER/EVENT COUNTER AB (TAB)

8.5.3 External trigger pulse output mode (TABnMD2 to TABnMDO bits = 010)
In the external trigger pulse output mode, TABn waits for a trigger when the TABNnCTLO.TABNnCE bit is set to 1. When

the valid edge of the external trigger input signal is detected, TABn starts counting, and outputs a PWM waveform from the
TOABN1 to TOABNS pins.
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 TOABNO pin.

Figure 8-16. Configuration in External Trigger Pulse Output Mode
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V850ES/JG3-H, V850ES/JH3-H CHAPTER 8 16-BIT TIMER/EVENT COUNTER AB (TAB)

(b) When using capture/compare register as capture register

Figure 8-33. Software Processing Flow in Free-Running Timer Mode (Capture Function) (1/2)
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Remark n=0,1
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V850ES/JG3-H, V850ES/JH3-H CHAPTER 9 16-BIT TIMER/EVENT COUNTER T (TMT)

(a) Function as compare register
The TTOCCRH1 register can be rewritten even when the TTOCTLO.TTOCE bit = 1.
The set value of the TTOCCR1 register is transferred to the CCR1 buffer register. When the value of the 16-bit
counter matches the value of the CCR1 buffer register, a compare match interrupt request signal
(INTTTOCCO1) is generated. If TOTO1 pin output is enabled at this time, the output of the TOTO1 pin is inverted.
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 TTOCCR1 register is used as a capture register), the count value of
the 16-bit counter is stored in the TTOCCR1 register if the valid edge of the capture trigger input pin (TITO1 pin)
is detected. In the pulse width measurement mode, the count value of the 16-bit counter is stored in the
TTOCCRI1 register and the 16-bit counter is cleared (0000H) if the valid edge of the capture trigger input pin
(TITO1 pin) is detected.
Even if the capture operation and reading the TTOCCR1 register conflict, the correct value of the TTOCCR1
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 9-4. Function of Capture/Compare Register in Each Mode and How to Write Compare Register

Operation Mode TTOCCR1 Register How to Write Compare Register

Interval timer Compare register Anytime write

External event counter Compare register Anytime write

Batch write"™

External trigger pulse output Compare register

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 PWM output

Compare register

Note

Batch write

Encoder compare

Compare register

Anytime write

Note Writing to the TTOCCRI register is the trigger.

Remark For anytime write and batch write, see 9.6 (2) Anytime write and batch write.
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V850ES/JG3-H, VB850ES/JH3-H

CHAPTER 19 I°C BUS

A serial bus configuration example is shown below.

Figure 19-5. Serial Bus Configuration Example Using I’C Bus
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V850ES/JG3-H, VB850ES/JH3-H CHAPTER 19 I°C BUS

19.6 I°C Bus Definitions and Control Methods

The following section describes the I°C bus’s serial data communication format and the signals used by the I’C bus.

The transfer timing for the “start condition”, “address”, “transfer direction specification”, “data”, and “stop condition”
generated on the I’C bus’s serial data bus is shown below.

Figure 19-7. I’C Bus Serial Data Transfer Timing

Sta Address R/W ACK Data ACK Data ACK  Stop
condition condition

The master device generates the start condition, slave address, and stop condition.

ACK can be generated by either the master or slave device (normally, it is generated by the device that receives 8-bit
data).

The serial clock (SCLON) is continuously output by the master device. However, in the slave device, the SCLOn pin’s
low-level period can be extended and a wait state can be inserted (n = 0 to 2).

19.6.1 Start condition

A start condition is met when the SCLOnN pin is high level and the SDAOnN pin changes from high level to low level. The
start condition for the SCLOn and SDAON pins is a signal that the master device outputs to the slave device when starting a
serial transfer. The slave device can detect the start condition (n = 0 to 2).

Figure 19-8. Start Condition

SCLOn

SDAON

A start condition is output when the IICCn.STTn bit is set (1) after a stop condition has been detected (1ICSn.SPDn bit =
1). When a start condition is detected, the IICSn.STDn bit is set (1) (n = 0 to 2).

Caution When the IICCn.IICEn bit of the V850ES/JG3-H and V850ES/JH3-H is set to 1 while other devices are
communicating, the start condition may be detected depending on the status of the communication
line. Be sure to set the IICCn.IICEn bit to 1 when the SCLOn and SDAOnN lines are high level.
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V850ES/JG3-H, V850ES/JH3-H CHAPTER 21 USB FUNCTION CONTROLLER (USBF)

Notes 3. The SET_FEATURE request sets the UFO0 device status register L (UFODSTL) and UFO EPn status register L
(UFOENSL) (n = 0 to 4, 7) when ACK is received in the status stage. If the EOHALT bit of the UFOEOSL
register is set, a STALL response is made in the status stage or data stage of control transfer for a request
other than the GET_STATUS Endpoint0 request, SET_FEATURE Endpoint0 request, and a request
generated by the CPUDEC interrupt request, until the CLEAR_FEATURE Endpoint0 request is received. A
STALL response to an unsupported request does not set the EOHALT bit of the UFOEOSL register to 1, and
the STALL response is cleared as soon as the next SETUP token has been received.

4.

If the wValue is not the default value, an automatic STALL response is made.

Cautions 1. The sequence of control transfer defined by the Universal Serial Bus Specification is not satisfied

under the following conditions. The operation is not guaranteed under these conditions.

If an IN/OUT token is suddenly received without a SETUP stage

If DATA PID1 is sent in the data phase of the SETUP stage

If a token of 128 addresses or more is received

If the request data transmitted in the SETUP stage is of less than 8 bytes

2. An ACK response is made even when the host transmits data other than a Null packet in the
status stage.

3. If the wLength value is 00H during control transfer (read) of FW processing, a Null packet is
automatically transmitted for control transfer (without data). The FW request does not
automatically transmit a Null packet.

Remarks 1. Df: Default state, Ad: Addressed state, Cf: Configured state

2. n=0to4
It is determined by the setting of the UFO active interface number register (UFOAIFN) whether a request
with Interface number 1 to 4 is correctly responded to, depending on whether the Interface number of the
target is valid or not.

3. $$: Valid endpoint number including transfer direction
The valid endpoint is determined by the currently set Alternate Setting number (see 21.6.3 (36) UFO
active alternative setting register (UFOAAS), (38) UFO0 endpoint 1 interface mapping register
(UFOE1IM) to (42) UFO0 endpoint 7 interface mapping register (UFOE7IM)).

4. ? and #: Value transmitted from host (information on Interface numbers 0 to 4)

It is determined by the UFO active interface number register (UFOAIFN) and UFO active alternative setting
register (UFOAAS) whether an Alternate Setting request corresponding to each Interface number is
correctly responded to or not, depending on whether the Interface number and Alternate Setting of the
target are valid or not.
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V850ES/JG3-H, V850ES/JH3-H CHAPTER 21 USB FUNCTION CONTROLLER (USBF)

(9)

(h)

SET_CONFIGURATION() request
If any of wValue, windex, or wLength is other than the values shown in Table 21-3, a STALL response is made
in the status stage.

o Default state: The CONF bit of the UFO mode status register (UFOMODS) and the UFO configuration
register (UFOCNF) are set to 1 if the specified configuration value is 1 when the
SET_CONFIGURATION() request has been received. If the specified configuration value
is 0, the CONF bit of the UFOMODS register and UFOCNF register are cleared to 0. In
other words, the device skips the Addressed state and moves to the Configured state in
which it responds to the Default address.

e Addressed state: The CONF bit of the UFOMODS register and UFOCNF register are set to 1 and the device
enters the Configured state if the specified configuration value is 1 when the
SET_CONFIGURATION() request has been received. If the specified configuration value
is 0, the device remains in the Addressed state.

e Configured state: The CONF bit of the UFOMODS register and UFOCNF register are set to 1 and the device
returns to the Addressed state if the specified configuration value is 0 when the
SET_CONFIGURATION() request has been received. If the specified configuration value
is 1, the device remains in the Configured state.

If the SET_CONFIGURATION() request has been correctly processed, the target bit of the UFO SET request
register (UFOSET) is set to 1, and an interrupt is issued. All Halt Features are cleared after the
SET_CONFIGURATION() request has been completed even if the specified configuration value is the same as
the current configuration value. If the SET_CONFIGURATION() request has been correctly processed, the
data toggle of all endpoints is always initialized to DATAQ again (it is defined that the default status, Alternative
Setting 0, is set from when the SET_CONFIGURATION request is received to when the SET_INTERFACE
request is received).

SET_FEATURE() request

A STALL response is made in the status stage if the SET_FEATURE() request is for a Feature that cannot be
set or does not exist, or if the target is an interface or an endpoint that does not exist. A STALL response is
also made if the wLength value is other than 0.

o Default state: The correct response is made when the SET_FEATURE() request has been received, only
if the request is for a device or Endpoint0; otherwise a STALL response is made in the
status stage.

¢ Addressed state: The correct response is made when the SET_FEATURE() request has been received, only
if the request is for a device or Endpoint0; otherwise a STALL response is made in the
status stage.

¢ Configured state: The correct response is made when the SET_FEATURE() request has been received, only
if the request is for a device or an endpoint that exists; otherwise a STALL response is
made in the status stage.

When the SET_FEATURE() request has been correctly processed, the target bit of the UF0 SET request
register (UFOSET) and the EnHALT bit of the UF0 EPn status register L (UFOENnSL) are set to 1, and an
interrupt is issued (n = 0to 4, 7).
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V850ES/JG3-H, V850ES/JH3-H CHAPTER 21 USB FUNCTION CONTROLLER (USBF)

(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  OOH
Bit position Bit name Function
7t05 E4EN2 to These bits set a link between the Interface of Endpoint4 and the two-/five-series
E4ENO 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 E4ENA1 E4ENO Link status
1 1 1 Not linked with Interface
1 1 0
1 0 1 Linked with Interface 4 and Alternative Setting 0
1 0 0 Linked with Interface 3 and Alternative Setting 0
0 1 1 Linked with Interface 2 and Alternative Setting 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.

4 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.

3to0 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

RO1UH0042EJ0510 Rev.5.10 Page 1126 of 1513
Mar 25, 2014 RENESANAS



V850ES/JG3-H, V850ES/JH3-H CHAPTER 21 USB FUNCTION CONTROLLER (USBF)

Figure 21-4. Operation of UFOEOR Register
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(2) UFO EPO length register (UFOEOL)
The UFOEOL register stores the data length held by the UFOEOR register.
This register is read-only, in 8-bit units. A write access to this register is ignored.
The UFOEOL register always updates the length of the received data while it is receiving data. If the final transfer is
abnormal reception, the UFOEOL register is cleared to 0 and the interrupt request is not generated. The interrupt
request is generated only when the reception is normal, and the FW can read as many data from the UFOEOR
register as the value read from the UFOEOL register. The value of the UFOEOL register is decremented each time
the UFOEOR register has been read.

7 6 5 4 3 2 1 0 Address After reset
UFoEoL | EoL7 | Eoe | Eos | Eo4 | Eos | Eoe | Eou1 | Eoo | oo200102H  ooH
Bit position Bit name Function
7t00 EOL7 to EOLO | These bits store the data length held by the UFOEOR register.
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(8) UFO bulk-out 2 length register (UFOBO2L)
The UFOBO2L register stores the length of the data held by the UFOBO2 register.
This register is read-only, in 8-bit units. A write access to this register is ignored.
The UFOBO2L register always updates the received data length while it is receiving data. If the final transfer is
abnormal reception, the UFOBO2L register is cleared to 00H, and an interrupt request is not generated. Only if the
reception is normal, the interrupt request is generated, and FW can read as much data from the UFOBO2 register
as the value read from the UFOBOZ2L register. The value of the UFOBO2L register is decremented each time the
UFO0BO2 register has been read.

7 6 5 4 3 2 1 0 Address After reset
UFOBO2L | BKO2L7 | BKO2L6 | BKO2LS | BKO2L4 | BKO2L3 | BKO2L2 | BKO2L1 | BKO2LO | 0020010EH 0O
Bit position Bit name Function
7100 BKO2L7 to These bits store the length of the data held by the UFOBO2 register.
BKO2L0

(9) UFO bulk-in 1 register (UF0BI1)
The UFOBI1 register is a 64-byte x 2 FIFO that stores data for Endpoint1. This register consists of two banks of 64-
byte FIFOs each of which performs a toggle operation and repeatedly connects the buses on the SIE and CPU
sides. The toggle operation takes place when no data is in the FIFO on the SIE side (counter value = 0) and when
the FIFO on the CPU side is correctly written (FIFO full or BKI1DED bit = 1).
This register is write-only, in 8-bit units. When this register is read, O0H is read.
The hardware transmits data to the USB bus in synchronization with the IN token for Endpoint1 only when the
BKITNK bit of the UFOEN register is set to 1 (when NAK is not transmitted). The address at which data is to be
written or read is managed by the hardware. Therefore, FW can transmit data to the host only by writing the data to
the UFOBI1 register sequentially. A short packet is transmitted when data is written to the UFOBI1 register and the
BKI1DED bit of the UFODEND register is set to 1 (BKIN1 bit of UFOEPSO register = 1 (data exists)). A Null packet
is transmitted when the UFOBI1 register is cleared and the BKITDED bit of the UFODEND register is set to 1
(BKIN1 bit of the UFOEPSO register = 1 (data exists)). When the data is transmitted correctly, a FIFO toggle
operation occurs. The BKI1DT bit of the UF0IS2 register is set to 1, and an interrupt request is generated for the
CPU. An interrupt request or DMA request can be selected by using the DQBI1MS bit of the UFOIDR register.

7 6 5 4 3 2 1 0 Address After reset
UFOBI1| BKI17 ‘ BKI16 ‘ BKI15 ‘ BKI14 ‘ BKI13 ‘ BKI12 ‘ BKI11 ‘ BKI10 | 00200110H  Undefined

Bit position Bit name Function

7t00 BKI17 to BKI10 | These bits store data for Endpoint1.

The operation of the UFOBI1 register is illustrated below.
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(13) UFO device descriptor registers 0 to 17 (UFODDO to UFODD17)
These registers store the value to be returned in response to the GET_DESCRIPTOR Device request.
These registers can be read or written in 8-bit units. However, data can be written to these registers only when
the EPONKA bit is set to 1.

Cautions 1. To rewrite these registers, 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.

2. Use the value defined by USB Specification Ver. 2.0 and the latest Class Specification as the
set value.

7 6 5 4 3 2 1 0 Address After reset

UFODDn See Table 21-5. Undefined

(n=0to 17)
Table 21-5. Mapping and Data of UF0 Device Descriptor Registers

Symbol Address Field Name Contents
UFODDO 002001A2H bLength Size of this descriptor
UFODD1 002001A4H bDescriptorType Device descriptor type
UFODD2 002001A6H bcdUSB Value below decimal point of Rev. number of USB specification
UFODD3 002001A8H Value above decimal point of Rev. number of USB specification
UFODD4 002001AAH bDeviceClass Class code
UFODD5 002001ACH bDeviceSubClass Subclass code
UFODD6 002001AEH bDeviceProtocol Protocol code
UFODD7 002001BOH bMaxPacketSize0 Maximum packet size of Endpoint0
UFODD8 002001B2H idVendor Lower value of vendor ID
UFODD9 002001B4H Higher value of vendor ID
UFODD10 002001B6H idProduct Lower value of product ID
UFODD11 002001B8H Higher value of product ID
UFODD12 002001BAH bcdDevice Lower value of device release number
UFODD13 002001BCH Higher value of device release number
UFODD14 002001BEH iManufacturer Index of string descriptor describing manufacturer
UFODD15 002001COH iProduct Index of string descriptor describing product
UFODD16 002001C2H ISerialNumber Index of string descriptor describing device serial number
UFODD17 002001C4H BNumConfigurations Number of settable configurations
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21.9.6 Receiving data for bulk transfer (OUT) in DMA mode

Bulk transfer (OUT) is allocated to Endpoint2 and Endpoint4. The flowchart shown below illustrates how Endpoint2 is
controlled when DMA is used. Endpoint4 can also be controlled in the same sequence. To use this flowchart as the
control flow of Endpoint4, therefore, read the bit names of Endpoint2 in the flowchart as those of Endpoint4. The control
flowchart shown below illustrates how remaining data is read by the CPU.

If data for bulk transfer (OUT) has been correctly received by setting the DQBO1MS bit of the UFOIDR register to 1, the
DMA request signal for Endpoint2, instead of an interrupt request (INTUSBFO0), becomes active. This DMA request signal
for Endpoint2 operates according to the setting of the MODEn bit of the UFOIDR register (n = 0, 1). If all the data stored in
the UFOBO1 register has been read by DMA, the DMA request signal for Endpoint2 becomes inactive. In this status, if
data for the next bulk transfer (OUT) has been correctly received, the DMA request signal for Endpoint2 becomes active
again. If the data for bulk transfer (OUT) that has been received is equal to or less than the FIFO size, a Short interrupt
request is issued and the INTUSBFO (EP2_ENDINT) signal becomes active, as soon as reading the data by DMA is
completed. To read data by DMA again, set the DQBO1MS bit to 1 again. If DMA is completed by the DMA end signal for
Endpoint2, the DQBO1MS bit of the UFOIDR register is cleared to 0, and the DMA request signal for Endpoint2 becomes
inactive. At the same time, the DMA_END interrupt request is issued. If data remains in the UFOBO1 register at this time,
DMA can be started again by setting the DQBO1MS bit of the UFOIDR register again. However, the data for bulk transfer
(OUT) is always equal to or less than the FIFO size. Consequently, a Short interrupt request is issued, the INTUSBFO
(EP2_ENDINT) signal becomes active, the DQBO1MS bit is cleared, and the DMA request signal for Endpoint2 becomes
inactive, as soon as the data is read by DMA.

Cautions 1. The DMA request signal for Endpoint n (n = 2, 4) becomes active in the demand mode (MODE1
and MODEO bits of the UFOIDR register = 10), as long as there is data to be transferred.
2. For a DMA transfer for which the data for a bulk transfer (OUT) is a Short packet (63 bytes or less),
after the transfer finishes, clear the UF0IC0.SHORTC and UFO0IS0.SHORT bits.
If the SHORT bits are not cleared, the DMASTOP_EPnB signal is asserted and the next DMA
transfer operation is not performed.
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21.9.7 Transmitting data for bulk transfer (IN) in DMA mode

Bulk transfer (IN) is allocated to Endpoint1 and Endpoint3. The flowchart shown below illustrates how Endpoint1 is
controlled when DMA is used. Endpoint3 can also be controlled in the same sequence. To use this flowchart as the
control flow of Endpoint3, therefore, read the bit names of Endpoint1 in the flowchart as those of Endpoint3.

If data for bulk transfer (IN) can be written by setting the DQBI1MS bit of the UFOIDR register to 1, the DMA request
signal for Endpoint1, instead of an interrupt request (INTUSBFO0), becomes active. This DMA request signal for Endpoint1
operates according to the setting of the MODER bit of the UFOIDR register (n = 0, 1). If all the data that can be written to
the UFOBI1 register has been written by DMA, the DMA request signal for Endpoint1 becomes inactive. In this status, the
toggle operation of the FIFO takes place and, if data for bulk transfer (IN) can be written, the DMA request signal for
Endpoint1 becomes active again. The automatic toggle operation of the FIFO is not executed even if the FIFO has
become full as a result of DMA transfer, unless the BKI1T bit of the UFODEND register is set to 1. Therefore, be sure to
set the BKI1DED bit of the UFODEND register to 1 to transfer data. If DMA is completed by the DMA end signal for
Endpoint1, the DQBI1MS bit of the UFOIDR register is cleared to 0, and the DMA request signal for Endpoint1 becomes
inactive. At the same time, the DMA_END interrupt request is issued. To transmit a short packet at this time when the
FIFO is not full, set the BKI1DED bit of the UFODEND register to 1.

Caution The DMA request signal for Endpoint n (n = 1, 3) becomes active in the demand mode (MODE1 and
MODEQ bits of the UFOIDR register = 10), as long as data can be transferred.

(1) Initial settings for a bulk transfer (IN: EP1, EP3)

(a) Initial settings for DMAC
- The DSAn registers (n = 0 to 3) are set to 00201000H (for EP1) or 00202000H (for EP3).
- The DADCn registers (n = 0 to 3) are set to 0020H.
(8-bit transfer, transfer source address: incremental, transfer destination address: fixed)
- The DTFRn registers (n = 0 to 3) are set to 0000H.
- The UFDRQEN register is set up according to the DMA channel to be used.
(For details, see 20.6.10 (1) USBF DMA request enable register (UFDRQEN).)

(b) Initial settings for EPC
- The UFOIDR register is set to 42H (for EP1) or 82H (for EP3) (demand mode).
- The UFOIMO.DMAEDM bit = 0
- The UFOIM2.BKI1NLM bit = 0 (for EP1)
- The UFOIM2.BKI1DTM bit = 0 (for EP1)
- The UF0IM2.BKI2NLM bit = 0 (for EP3)
- The UFOIM2.BKI2DTM bit = 0 (for EP3)
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(12) RAM retention detection

(Ta = -40 to +85°C, Vobp = EVpp = UVbb = AVRero = AVReF1, Vss = AVss = 0 V, CL = 50 pF)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VRAMH 1.9 2.0 21 \%
Supply voltage rise time tRAMHTH Voo =0102.85V 0.002 ms
Response time™°* tRAMHD After Vobreaches 2.1V 0.2 3.0 ms
Minimum pulse width tRAMHW 0.2 ms

Note Time required to detect the detection voltage and set the RAMS.RAMF bit.

Supply voltage
(Vob)

Operating voltage (MIN.)

Detection voltage (MAX.)
Detection voltage (TYP.)
Detection voltage (MIN.)

! tRAMHTH ! '
EtHAMHD E tRAMHW E:tRAMHDE
1 Time
RAMS.RAMF bit |
Cleared by instruction
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