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V850ES/JC3-L, VB50ES/JES3-L

CHAPTER 4 PORT FUNCTIONS

4.3 Port Configuration

The ports consist of the following hardware.

Table 4-4. Port Configuration (V850ES/JC3-L (40-pin))

Iltem

Configuration

Control registers

Port n mode register (PMn:n=0, 3t0 5,7, 9, CM, DL)

Port n mode control register (PMCn:n=0, 3t0 5, 9)

Port n function control register (PFCn: n =0, 3 to 5, 9)

Port n function control expansion register (PFCEn: n=0,5,9)
Port n function register (PFn:n =0, 3t0 5, 9)

Port pins

I/O: 34

Table 4-5. Port Configuration (V850ES/JC3-L (48-pin))

Iltem

Configuration

Control registers

Port n mode register (PMn:n=0, 1,310 5, 7,9, CM, DL)

Port n mode control register (PMCn: n =0, 3 to 5, 9)

Port n function control register (PFCn: n =0, 3 to 5, 9)

Port n function control expansion register (PFCEn: n=0, 3,5, 9)
Port n function register (PFn:n =0, 3 to 5, 9)

Port pins

1/0: 34

Table 4-6. Port Configuration (V850ES/JE3-L)

Item

Configuration

Control registers

Port n mode register (PMn:n=0, 1,310 5, 7,9, CM, DL)

Port n mode control register (PMCn: n =0, 3 to 5, 9)

Port n function control register (PFCn: n =0, 3 to 5, 9)

Port n function control expansion register (PFCEn: n=0, 3,5, 9)
Port n function register (PFn:n =0, 3 to 5, 9)

Port pins

1/0: 50
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V850ES/JC3-L, VB50ES/JE3-L CHAPTER 4 PORT FUNCTIONS

Figure 4-36. Block Diagram of Type AA-1
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Notes 1. See 19.7 External Interrupt Request Input Pins (NMI and INTPO to INTP7).
2. There are no hysteresis characteristics in port mode.
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Table 4-17. Settings When Pins Are Used for Alternate Functions (1/5)

Function Alternate Function Pnx Bit of PMnx Bit of PMCnx Bit of PFCEnX Bit of PFCnx Bit of Other Bits
Name Name /o Pn Register PMn Register PMCn Register PFCEN Register PFCn Register (Registers)
P02 NMI Input P02 = Setting not required | PM02 = Setting not required | PMCO02 = 1 - -
P03 INTPO Input P03 = Setting not required | PM03 = Setting not required | PMCO03 = 1 PFCE03 =0 PFC03 =0
ADTRG Input P03 = Setting not required | PM03 = Setting not required | PMC03 = 1 PFCEO03 = 0 PFCO3 = 1
RTC1HZ Input P03 = Setting not required | PM03 = Setting not required | PMCO3 = 1 PFCEO03 = 1 PFCO3 = 1
P04 INTP1 Input P04 = Setting not required | PM04 = Setting not required | PMCO04 = 1 PFCEO04 =0 PFCO04 = 0
RTCDIV Output P04 = Setting not required | PM04 = Setting not required | PMC04 = 1 PECEO4 =0 PFC04 = 1
RTCCL Output P04 = Setting not required | PM04 = Setting not required | PMC04 = 1 PFCEO04 = 1 PFC04 =0
P05 INTP2 Input P05 = Setting not required | PM05 = Setting not required | PMCO05 = 1 - -
DRST Input P05 = Setting not required | PM05 = Setting not required | PMCO5 = Setting not required - - OCDMO (OCDM) =1
P06 INTP3 Input P06 = Setting not required | PM06 = Setting not required | PMCO06 = 1 - -
P10 ANOO Output P10 = Setting not required | PM10 = 1 - - -
P30 TXDAO Output P30 = Setting not required | PM30 = Setting not required | PMC30 = 1 - PFC30 =0
SOB4 Output P30 = Setting not required | PM30 = Setting not required | PMC30 = 1 - PFC30 = 1
P31 RXDAO Input P31 = Setting not required | PM31 = Setting not required | PMC31 = 1 - Note, PFC31 =0
INTP7 Input P31 = Setting not required | PM31 = Setting not required | PMC31 = 1 - Note, PFC31 =0
SiB4 Input P31 = Setting not required | PM31 = Setting not required | PMC31 = 1 - PFC31 =1
P32 ASCKAO0 Input P32 = Setting not required | PM32 = Setting not required | PMC32 = 1 PFCE32 =0 PFC32 =0
SCKB4 110 P32 = Setting not required | PM32 = Setting not required | PMC32 = 1 PFCE32 =0 PFC32 =1
TIPOO Input P32 = Setting not required | PM32 = Setting not required | PMC32 = 1 PFCE32 = 1 PFC32 =0
TOPOO Output P32 = Setting not required | PM32 = Setting not required | PMC32 = 1 PFCE32 = 1 PFC32 =1
P33 TIPO1 Input P33 = Setting not required | PM33 = Setting not required | PMC33 = 1 - PFC33=0
TOPO1 Output P33 = Setting not required | PM33 = Setting not required | PMC33 = 1 - PFC33 =1
P34 TIP10 Input P34 = Setting not required | PM34 = Setting not required | PMC34 = 1 - PFC34 =0
TOP10 Output P34 = Setting not required | PM34 = Setting not required | PMC34 = 1 - PFC34 = 1
P35 TIP11 Input P35 = Setting not required | PM35 = Setting not required | PMC35 = 1 - PFC35 =0
TOP11 Output P35 = Setting not required | PM35 = Setting not required | PMC35 = 1 - PFC35 = 1

Note INTP7 and RXDAO are

alternate functions.

When using the pin for RXDAO, disable edge detection for INTP7 (clear the INTF3.INTF31 bit and

the INTR3.INTR31 bit to 0). When using the pin for INTP7, stop UARTAO reception (clear the UAOCTLO.UAORXE bit to 0).
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V850ES/JC3-L, VB850ES/JE3-L

CHAPTER 5 CLOCK GENERATOR

(2) Clock control register (CKC)

The CKC register is a special register. Data can be written to this register only in a combination of specific

sequences (see 3.4.7 Special registers).

The CKC register controls the internal system clock in the PLL mode.

This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 0AH.

After reset: 0AH R/W Address: FFFFF822H

1 0

ckc [ o | o | o | o | 1

1 [ckovo |

CKDIVO Internal system clock (fxx) in PLL mode

0 fxx =4 x fx (fx = 2.5 t0 5.0 MHz)

1 Setting prohibited

not guaranteed.

Cautions 1. The PLL mode cannot be used when fx = 5.0 to 10.0 MHz.
2. Be sure to set the CKC register to 0AH. If a value other than 0AH is set, the operation is
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V850ES/JC3-L, VB850ES/JE3-L CHAPTER 6 16-BIT TIMER/EVEVT COUNTER P (TMP)

Figure 6-56. Timing and Processing of Operations in Free-Running Timer Mode (Compare Function) (2/2)

<1> Starting counting

(o)

Set up the registers Be sure to set up these registers

TPnCTLO register before setting the TPNCE bit to 1.

(TPnCKSO0 to TPnCKS2 bits)
TPnCTL1 register
TPnlIOCO register
TPnIOC2 register
TPnOPTO register
TPnCCRO register
TPnCCRH1 register

Counting starts.
TPnCE bit = 1 The TPnCKSO0 to TPNCKS2 bits can
be set here.

<2> Clearing overflow flag

Read TPnOPTO register
(check overflow flag)

TPnOVF bit =1

Execute instruction to clear
TPnOVF bit (CLR1 TPnOVF)

<3> Stopping counting

When counting is disabled
TPnCE bit=0 (TPnCE bit = 0), the counter

is reset and counting stops.
C STOP >
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V850ES/JC3-L, V850ES/JE3-L OBCHAPTER 7 16-BIT TIMER/EVENT COUNTER Q (TMQ)

(7) TMQO capture/compare register 0 (TQOCCRO0)
The TQOCCRO register can be used as a capture register or a compare register depending on the mode.
This register can be selected as a capture register or a compare register only in the free-running timer mode,
according to the setting of the TQOOPTO0.TQOCCSO bit. In any other mode, this register can be used only as a
compare register.
The TQOCCRO register can be read or written during operation.
This register can be read or written in 16-bit units.
Reset sets this register to 0000H.

Caution Accessing the TQOCCRO register is prohibited in the following statuses. Moreover, if the system
is in the wait status, the only way to cancel the wait status is to execute a reset. For details, see
3.4.9 (1) Accessing specific on-chip peripheral I/O registers.
o When the CPU operates on the subclock and main clock oscillation is stopped
* When the CPU operates on the internal oscillator clock

After reset: 0000H R/W Address: FFFFF546H

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
taoccro | | | | [ 0 [ L [T

(a) Function as compare register
The TQOCCRO register can be rewritten even when the TQOCTLO.TQOCE bit = 1.
The set value of the TQOCCRO 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 (INTTQOCCO)
is generated. If TOQOO pin output is enabled at this time, the output of the TOQOO pin is inverted (For details,
see the descriptions of each operating mode.).
When the TQOCCRO register is used as a cycle register in the interval timer mode, external event count mode,
external trigger pulse output mode, one-shot pulse output mode, or PWM output mode, the value of the 16-bit
counter is cleared (0000H) if its count value matches the value of the CCRO buffer register.

(b) Function as capture register

When the TQOCCRO register is used as a capture register in the free-running timer mode, the count value of
the 16-bit counter is stored in the TQOCCRO register if the valid edge of the capture trigger input pin (TIQ00
pin) is detected. In the pulse-width measurement mode, the count value of the 16-bit counter is stored in the
TQOCCRO register and the 16-bit counter is cleared (0000H) if the valid edge of the capture trigger input pin
(TIQOO pin) is detected.

Even if the capture operation and reading the TQOCCRO register conflict, the correct value of the TQOCCRO
register can be read.

RO1UHO0018EJ0200 Rev.2.00 Page 311 of 969
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V850ES/JC3-L, VB850ES/JE3-L CHAPTER 7 16-BIT TIMER/EVEVT COUNTER Q (TMQ)

Figure 7-67. Register Settings in Pulse Width Measurement Mode (1/2)

(a) TMQO control register 0 (TQOCTLO)

TQOCE TQOCKS2 TQOCKS1 TQOCKSO
TQOCTLO|0/1‘0‘0‘0‘0‘0/1‘0/1‘0/1|

These bits select the
count clock.

0: Stop counting.

1: Enable counting.

(b) TMQO control register 1 (TQOCTL1)

TQOEST TQOEEE TQOMD2 TQOMD1 TQOMDO
TQOCTL1|O‘0‘O‘O‘O‘1‘1‘O|
1,1,0:
Pulse width measurement
mode

(c) TMQO I/O control register 1 (TQ0IOC1)

TQOIS7 TQOIS6 TQOIS5 TQOIS4 TQOIS3 TQOIS2 TQOIST TQOISO
TQOIOC1| 0/1 \ 0/1 \ 0 \ 0/ \ 0/1 \ 0/1 \ 0/1 \ 0/1 |

L] L]
These bits select the valid

edge of the TIQOO pin input.

These bits select the valid
edge of the TIQO1 pin input.

These bits select the valid
edge of the TIQO02 pin input.

These bits select the valid
edge of the TIQO3 pin input.

(d) TMQO option register 0 (TQOOPTO0)

TQOCCS3 TQOCCS2TQOCCST TQOCCS0 TQOOVF
TQOOPTO | 0 \ 0 \ 0 \ 0 \ 0 \ 0 \ 0 \ o |
L Overflow flag
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V850ES/JC3-L, V850ES/JE3-L CHAPTER 10 REAL-TIME COUNTER

(a) Alarm interrupt setting examples (RC1ALM, RC1ALH, and RC1ALW setting examples)
Tables 10-4 and 10-5 show setting examples if Sunday is RCIWEEK = 00, Monday is RC1WEEK = 01,
Tuesday is RC1WEEK = 02, ---, and Saturday is RC1WEEK = 06.

Table 10-4. Alarm Setting Example if AMPM = 0 (RC1HOUR Register 12-Hour Display)

Register RC1ALW RC1ALH RC1ALM
Alarm Setting Time
Sunday, 7:00 a.m. 01H 07H 00H
Sunday/Monday, 00:15 p.m. 03H 32H 15H
Monday/Tuesday/Friday, 5:30 p.m. 26H 25H 30H
Everyday, 10:45 p.m. 7FH 30H 45H

Table 10-5. Alarm Setting Example if AMPM = 1 (RC1HOUR Register 24-Hour Display)

Register RC1ALW RC1ALH RC1ALM
Alarm Setting Time
Sunday, 7:00 01H 07H 00H
Sunday/Monday, 12:15 03H 12H 15H
Monday/Tuesday/Friday, 17:30 26H 17H 30H
Everyday, 22:45 7FH 22H 45H

(17) Prescaler mode register 0 (PRSMO0)
The PRSMO register is an 8-bit register that controls the generation of the real time counter count clock (fsra).
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 : FFFFF8BOH

<4> 3 2 1 0
PRSMO | o | o | o |Beaceo| o | o [Bgcsot|BGCs0o|

BGCEO Main clock operation enable

0 Disabled

1 Enabled
BGCSO01 | BGCSO00 Selection of real time counter source clock(fsacs)

5 MHz 4 MHz

0 0 fx 200 ns 250 ns

0 1 fx/2 400 ns 500 ns

1 0 fx/4 800 ns 1us

1 1 fx/8 1.6 us 2us

Cautions 1. Do not change the values of the BGCS00 and BGCSO01 bits during real time
counteroperation.
2. Set the PRSMO register before setting the BGCEDO bit to 1.
3. Set the PRSMO0 and PRSCMO registers according to the main clock frequency that is used
so as to obtain an ferc frequency of 32.768 kHz.

RO1UHO018EJ0200 Rev.2.00 Page 448 of 969
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V850ES/JC3-L, V850ES/JE3-L CHAPTER 10 REAL-TIME COUNTER

10.4.8 Initializing real-time counter
The procedure for initializing the real-time counter is shown below.

Figure 10-9. Initializing Real-Time Counter

C Start )

Setting RTCnMK bit Masks interrupt signal (INTRTCn)
RC1CC3.CLOE?2 bit = 0 RTCDIV interrupt disable processing
RC1CC1.CLOE1 bit=0 RTC1HZ interrupt disable processing
RC1CC1.CLOEO bit = 0 RTCCL interrupt disable processing

RC1CC0.RC1PWR bit=0 Initializes real-time counter (RTC).

Clearing RTCnlIF flag Clears interrupt request bit.

Clearing RTCnMK flag Unmasks interrupt signal (INTRTCn).

G

Remarks 1. See 19.3.4 Interrupt control register (xxICn) for details of the RTCnlIF and RTCnMK bits.
2. n=0to2

RO1UH0018EJ0200 Rev.2.00 Page 457 of 969
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V850ES/JC3-L, V850ES/JE3-L CHAPTER 10 REAL-TIME COUNTER

As shown in Figure 10-10, the watch can be accurately counted by incrementing the RC1SUBC count value, if a
positive error faster than 32.768 kHz occurs at the resonator. Similarly, if a negative error slower than 32.768 kHz occurs
at the resonator, the watch can be accurately counted by decrementing the RC1SUBC count value.

The RC1SUBC correction value is determined by using the RC1SUBU.F6 to RC1SUBU.FO bits.

The F6 bit is used to determine whether to increment or decrement RC1SUBC and the F5 to FO bits to determine the
RC1SUBC value.

(1) Incrementing the RC1SUBC count value
The RC1SUBC count value is incremented by the value set using the F5 to FO bits, by setting the F6 bit to 0.

Expression for calculating the increment value: (F5 to FO bit value — 1) x 2

[Example of incrementing the RC1SUBC count value: F6 bit = 0]
If 15H (010101B) is set to the F5 to FO bits
(15H — 1) x 2 = 40 (increments the RC1SUBC count value by 40)
RC1SUBC count value = 32,768 + 40 = 32,808

(2) Decrementing the RC1SUBC count value
The RC1SUBC count value is decremented by an inverted value of the value set using the F5 to FO bits, by setting

the F6 bit to 1.
Expression for calculating the decrement value: (Inverted value of F5 to FO bit value + 1) x 2

[Example of decrementing the RC1SUBC count value: F6 bit = 1]
If 15H (010101B) is set to the F5 to FO bits
Inverted data of 15H (010101B) = 2AH (101010B)
(2AH + 1) x 2 = 86 (decrements the RC1SUBC count value by 86)
RC1SUBC count value = 32,768 — 86 = 32,682
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V850ES/JC3-L, V850ES/JE3-L OBCHAPTER 15 ASYNCHRONOUS SERIAL INTERFACE A (UARTA)

(2/2)
UANDIR Data transfer order
0 MSB first
1 LSB first
* This register can be rewritten only when the UAnPWR bit is 0 or the UANTXE bit
and the UAnNRXE bit are 0.
* When transmission and reception are performed in the LIN format, set the UAnDIR
bit to 1.
UANPS1 | UANPSO | Parity selection during transmission| Parity selection during reception
0 0 No parity output Reception with no parity
0 1 0 parity output Reception with 0 parity
1 0 Odd parity output Odd parity check
1 1 Even parity output Even parity check
* This register is rewritten only when the UAnPWR bit is 0 or the UAnTXE bit and the
UANnRXE bit are 0.
« If “Reception with 0 parity” is selected during reception, a parity check is not performed.
Therefore, the UANSTR.UANPE bit is not set.
* When transmission and reception are performed in the LIN format, clear the
UANnPS1 and UANPSO bits to 00.
UANCL | Specification of data character length of 1 frame of transmit/receive data
0 7 bits
1 8 bits
* This register can be rewritten only when the UAnPWR bit is 0 or the UANTXE bit
and the UAnRXE bit are 0.
¢ When transmission and reception are performed in the LIN format, set the UAnCL
bitto 1.
UANnSL Specification of length of stop bit for transmit data
0 1 bit
1 2 bits
This register can be rewritten only when the UAnPWR bit is 0 or the UAnTXE bit and
the UANRXE bit are 0.
Remark For details of parity, see 15.6.6 Parity types and operations.
(2) UARTAN control register 1 (UANCTL1)
For details, see 15.7 (2) UARTAnN control register 1 (UAnCTL1).
(3) UARTAN control register 2 (UANCTL2)
For details, see 15.7 (3) UARTAN control register 2 (UAnCTL2).
RO1UHO0018EJ0200 Rev.2.00 Page 529 of 969
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V850ES/JC3-L, V850ES/JE3-L OBCHAPTER 15 ASYNCHRONOUS SERIAL INTERFACE A (UARTA)

15.6.7 LIN transmission/reception format
The VB50ES/JC3-L, V850ES/JE3-L have an SBF (Sync Break Field) transmission/reception control function to enable
use of the LIN function.

Remark LIN stands for Local Interconnect Network and is a low-speed (1 to 20 kbps) serial communication protocol
intended to reduce costs of automotive networks.
LIN communication is single-master communication, and up to 15 slaves can be connected to the master.
The LIN slaves are used to control the switches, actuators, and sensors, and these are connected to the LIN
master via the LIN network.
Normally, the LIN master is connected to a network such as CAN (Controller Area Network).
In addition, the LIN bus uses a single-wire method and is connected to the nodes via a transceiver that
complies with ISO9141.
In the LIN protocol, the master transmits a frame with baud rate information and the slave receives it and
corrects the baud rate error. Therefore, communication is possible when the baud rate error in the slave is
+15% or less.

Figures 15-11 and 15-12 outline the transmission and reception manipulations of LIN.

Figure 15-11. LIN Transmission Format

Wake-up Sync break Check
signal field Sync ID DATA DATA SUM
frame (SBF) field field field field field

. . | | | | | | | | |

|
LIN
bus
Note 3 Note 2 55H Data Data Data Data
8 bits Note 1 13 bits transmission transmission  transmission transmission transmission

|
TXDAnN (output) ||||||||| ||||||||| “|||||||| “”””” “||||||||

Note 4

SBF transmission

o I

Notes 1. The interval between each field is controlled by software.

2. SBF output is performed by hardware. The output width is the bit length set by the
UANOPTO0.UANSBL2 to UANOPTO0.UANSBLO bits. If even finer output width adjustments are
required, such adjustments can be performed using the UAnCTLn.UANBRS7 to UANCTLn.UANBRSO
bits.

3. 80H transfer in the 8-bit mode is substituted for the wakeup signal frame.

4. A transmission enable interrupt request signal (INTUANT) is output at the start of each transmission.
The INTUANT signal is also output at the start of each SBF transmission.

ROLUHO018EJ0200 Rev.2.00 Page 546 of 969
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V850ES/JC3-L, VB50ES/JE3-L OBCHAPTER 16 CLOCKED SERIAL INTERFACE B (CSIB)

16.6.10 Continuous transfer mode (slave mode, transmission mode)

MSB first (CBnCTLO0.CBnDIR bit = 0), communication type 1 (CBnCTL1.CBnCKP and CBnCTL1.CBnDAP bits = 00),

communication clock (fccik) = external clock (SCKBn) (CBnCTL1.CBnCKS2 to CBnCTL1.CBnCKSO bits = 111), transfer

data length = 8 bits (CBnCTL2.CBnCL3 to CBnCTL2.CBnCLO bits = 0000)

Figure 16-23. Continuous Transfer Mode Operation (Slave Mode, Transmission Mode)

(s )

CBNnCTL1 register « 07H
(1), (2), (3) | CBnCTL2 register «- 00H
CBnCTLO register « C3H

(4) Write CBnTX registerhete

.- Sl
. S~

L T No
(4) -z SCKBn pin input
Te..._ started?

. ~
. ~

.-=="INTCBNT interrup.t."'u.
6), (9) -2l :
©). (9 +... Generated? _..-”

No

o

Transmission
completed?

CBnTSF bit = 0?

(10) (CBNnSTR register)

(11) CBNCTLO register « 00H

cannot be transmitted normally. In this case, initialize both the master and the slave.

Remarks 1. The broken lines indicate the hardware processing.
2. The numbers in this figure correspond to the processing numbers in Figure 16-24.

Note If the serial clock is input via the SCKBn pin of the master before the CBnTX register is written, data
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V850ES/JC3-L, VB50ES/JE3-L CHAPTER 17 FFC BUS

17.14.2 When communication reservation function is disabled (IICFn.IICRSVn bit = 1)

If the IICCn.STTn bit is set when the bus is not being used by the V850ES/JC3-L and V850ES/JE3-L in a bus
communication, this request is rejected and a start condition is not generated. There are two modes in which the bus is
not used by the V850ES/JC3-L and V850ES/JES3-L.

e When arbitration results in the V850ES/JC3-L and V850ES/JES3-L being neither the master nor a slave
e When an extension code is received and slave operation is disabled (ACK is not returned and the bus was released
when the IICCn.LRELn bit was set to 1).

To confirm whether the start condition was generated or request was rejected, check the IICFn.STCFn flag. The time
shown in Table 17-7 is required until the STCFn flag is set after setting the STTn bit to 1. Therefore, secure the time by

software.
Table 17-7. Wait Periods
OCKSENmM OCKSm1 OCKSmO0 CLn1 CLnO Wait Period
1 0 0 0 X 10 clocks
1 0 1 0 X 15 clocks
1 1 0 0 X 20 clocks
1 1 1 0 X 25 clocks
0 0 0 1 0 5 clocks
Remarks 1. x: don’t care
2. m=0,1
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V850ES/JC3-L, V850ES/JE3-L

CHAPTER 17 FFC BUS

For reception, the required number of data items are received and ACK is not returned for the next data immediately
after transfer is complete. After that, the master device generates the stop condition or restart condition. This causes exit

from communications.

Figure 17-21. Slave Operation Flowchart (1)

Initial settings

START

)

Set ports

Refer to Table 4-17 Settings When Pins Are Used for Alternate
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V850ES/JC3-L, V850ES/JE3-L OBCHAPTER 18 DMA FUNCTION (DMA CONTROLLER)

(4) DMA addressing control registers 0 to 3 (DADCO to DADC3)
The DADCO to DADCS registers are 16-bit registers that control the DMA transfer mode for DMA channel n (n =0
to 3).
These registers can be read or written in 16-bit units.
Reset sets these registers to 0000H.

After reset: 0000H R/wW Address: DADCO FFFFFODOH, DADC1 FFFFFOD2H,
DADC2 FFFFFOD4H, DADC3 FFFFFOD6H

15 14 13 12 11 10 9 8
paocn | o | bso | o | o | o | o | o [ o |
(n=0t03)

7 6 5 4 3 2 1

| sabt | sabo | papt [ pao | o | o | o | o |

DSO Setting of transfer data size

0 8 bits

1 16 bits

SAD1 SADO Setting of count direction of the transfer source address

0 0 Increment

0 1 Decrement

1 0 Fixed

1 1 Setting prohibited

DAD1 DADO Setting of count direction of the destination address

0 0 Increment

0 1 Decrement

1 0 Fixed

1 1 Setting prohibited

Cautions 1. Be sure to clear bits 15, 13 to 8, and 3 to 0 of the DADCNn register to 0.

2. Set the DADCn register during one of the following periods in which DMA transfer is
disabled (DCHCn.Enn bit = 0).
¢ Period from after reset to start of first DMA transfer
¢ Period from after channel initialization by DCHCn.INITn bit to start of DMA transfer
e Period from after completion of DMA transfer (DCHCn.TCn bit = 1) to start of the next

DMA transfer

3. The DSn0 bit specifies the size of the transfer data, and does not control bus sizing.

4. If the transfer data size is set to 16 bits (DSO0 bit = 1), transfer cannot be started from an
odd address. Transfer is always started from an address with the first bit of the lower
address aligned to 0.

5. If DMA transfer is executed on an on-chip peripheral I/O register (as the transfer source or
destination), be sure to specify the same transfer size as the register size. For example, to
execute DMA transfer on an 8-bit register, be sure to specify 8-bit transfer.
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V850ES/JC3-L, V850ES/JE3-L OBCHAPTER 18 DMA FUNCTION (DMA CONTROLLER)

(b) Repeatedly setting the INITn bit until transfer is forcibly terminated correctly

<1> Before starting DMA, copy the initial number of transfers of the channel to be forcibly terminated to a
general-purpose register.

<2> Suppress a request from the DMA request source for the channel to be forcibly terminated (stop
operation of the on-chip peripheral 1/0).

<3> Check that the DMA transfer request for the channel to be forcibly terminated is not held pending, by
using the DTFRn.DFn bit. If a DMA transfer request is held pending, wait until execution of the pending
DMA transfer request is completed.

<4> When it has been confirmed that the DMA request for the channel to be forcibly terminated is not held
pending, clear the Enn bit to 0.

<5> Again, clear the Enn bit for the channel to be forcibly terminated to 0.
If the internal RAM is the transfer source or destination of the channel to be forcibly terminated, execute
this operation again.

<6> Set the INITn bit of the channel to be forcibly terminated to 1.

<7> Read the value of the DBCn register corresponding to the channel to be forcibly terminated, and compare
it with the value copied in <1>. If the two values do not match, repeat operations <6> and <7>.

Remarks 1. When the value of the DBCn register is read in <7>, the initial number of transfers is read if
forced termination has been correctly completed. If not, the remaining number of transfers is
read.

2. Note that method (b) may take a long time if the application frequently uses DMA transfer for a
channel other than the DMA channel to be forcibly terminated.

(5) Procedure for temporarily stopping DMA transfer (clearing Enn bit)
Stop and resume the DMA transfer under execution using the following procedure.

<1> Suppress a transfer request from the DMA request source (stop operation of the on-chip peripheral I/O).

<2> Check the DMA transfer request is not held pending, by using the DFn bit (check if the DFn bit = 0).
If a request is held pending, wait until execution of the pending DMA transfer request is completed.

<3> Check the TCn bit to confirm that DMA transfer is not complete (confirm that the TCn bit is 0). If the TCn bit is
1, execute the DMA transfer completion processing.

<4> If it has been confirmed that no DMA transfer request is held pending, clear the Enn bit to 0 (this operation
suspends DMA transfer).

<5> Set the Enn bit to 1 to resume DMA transfer.

<6> Resume the operation of the DMA request source that has been stopped (start operation of the on-chip
peripheral 1/0).

(6) Memory boundary
The operation is not guaranteed if the address of the transfer source or destination exceeds the area of the DMA
source or destination (internal RAM or on-chip peripheral 1/0) during DMA transfer. (For details about the
addresses of each area, see Figure 3-2.)

(7) Transferring misaligned data
DMA transfer of misaligned 16-bit data is not supported.
If an odd address is specified as the transfer source or destination, the least significant bit of the address is forcibly
handled as 0.
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OBCHAPTER 23 CLOCK MONITOR

23.3 Registers
The clock monitor is controlled by the clock monitor mode register (CLM).

(1) Clock monitor mode register (CLM)

The CLM register is a special register that can only be written in a combination of specific sequences (see 3.4.7

Special registers).

This register is used to set the operation mode of the clock monitor.
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: FFFFF870H
7 6 5 4 3 2 1 <0>
owm [ o [ o | o | o ] o | o | o | ome |
CLME Clock monitor operation enable or disable
0 Disable clock monitor operation.
1 Enable clock monitor operation.

Cautions 1.
a reset.

RESF.CLMRF bit is set to 1.

Once the CLME bit has been set to 1, it cannot be cleared to 0 by any means other than

2. When a reset by the clock monitor occurs, the CLME bit is cleared to 0 and the
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V850ES/JC3-L, VB50ES/JE3-L OBCHAPTER 31 ELECTRICAL SPECIFICATIONS (V850ES/JC3-L (48-pin))

31.8.8 D/A converter

(Ta = -40 to +85°C, Vob = EVbb = AVRero = AVREF1, Vss = EVss = AVss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution 8 bit
Overall error R=2MQ +1.2 %FSR
Settling time C =20pF 3 s
Output resistor Ro Qutput data 55H 6.42 kQ
Reference voltage AVReF1 2.7 3.6 \Y
AVrer1 current AlREF1 D/A conversion operating 1 2.5 mA

D/A conversion stopped 5 LA

Remark R is the output pin load resistance and C is the output pin load capacitance.

31.8.9 LVI circuit characteristics

(TAa =-40 to +85°C, Vob = EVbp = AVRero = AVREF1 = 2.2 t0 3.6 V, Vss = EVss = AVss = 0V, CL = 50 pF)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vivio 2.7 2.8 2.9 \
Vivin 2.2 2.3 2.4 \%
Response time™™* to At rising edge: After Voo reaches Vivio/Vivit 0.2 2.0 ms
(MAX.)

At falling edge: After Voo has dropped to
Vwvio/Vivin(MIN.)

Minimum pulse width tw Vob = Vwvio/Vivir (MIN.) 0.2 ms

Reference voltage tLwarr After Voo reaches Vivio/Vivin (MAX.) 0.1 0.2 ms
stabilization wait time

Note Time required to detect the detection voltage and output an interrupt or reset signal.

Supply voltage
(Vob)
Detection voltage (MAX.) [ -----------------mo-f--- ' ------ ' -------------------- frmmmmmmeees
Detection voltage (MIN.) | ---------------f - bemeee dommeees .':“ --------------
Operating voltage (MIN.) | -------------/---------- R IEREEEEEE ! e
' ' , tw : E
T twarr ! to v to
LVION bit=0 — 1 Time
RO1UHO0018EJ0200 Rev.2.00 Page 905 of 969

Mar 25, 2014 RENESAS



V850ES/JC3-L, VB50ES/JE3-L

APPENDIX A DEVELOPMENT TOOLS

Figure A-1. Development Tool Configuration

Language processing software

o C compiler package
o Device file

Debugging software

e Integrated debugger
e System simulator

— Flash memory write environment =]

Control software
¢ Project manager
(Windows only)Netet

Host machine (PC or EWS)

o File system

—— Embedded software
¢ Real-time OS
o Network library

Interface adapterNote2

Flash memory
programmer

Flash memory
write adapter

Flash memory

Notes 1.

On-chip debug emulator
(QB-V850MINIL)Nete 3
(QB-MIN|2)Note 4

In-circuit emulator
( QB-V850ESJX3L)Netes
( QB-V850ESSX2)Note s

Conversion socket or
conversion adapter

Target system

Project manager PM+ is included in the C compiler package.
PM+ is only used in Windows.

The QB-V850MINIL, QB-MINI2, QB-V850ESJX3L and QB-V850ESSX2 support the USB interface only.
The QB-V850MINIL is supplied with the USB interface cable, OCD cable, and self-check board. All

other products are optional (integrated debugger is not supplied.)

The QB-MINI2 is supplied with USB interface cable, 16-pin target cable, 10-pin target cable, and 78K0-

OCD board (integrated debugger is not supplied.) All other products are optional.

The QB-V850ESJX3L and QB-V850ESSX2 are supplied with the ID850QB, flash memory programmer
(MINICUBEZ2), power supply unit, and USB interface adapter. All other products are optional.
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