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V850ES/JG3

CHAPTER 4 PORT FUNCTIONS

(4) Port n function control register (PFCn)
The PFCn register specifies the alternate function of a port pin to be used if the pin has two alternate functions.

Each bit of this register corresponds to one pin of port n, and the alternate function of a port pin can be specified in

1-bit units.

After reset: 00H

7

6

R/W

5 4 3 2 1 0

PFCn [ PFCn7 | PFCné | PFCns | PFCnd | PFCn3 | PFCn2 | PFCn1 | PFCno |

PFCnm

Specification of alternate function

0

Alternate function 1

1

Alternate function 2

(5) Port n function control expansion register (PFCEn)
The PFCEN register specifies the alternate function of a port pin to be used if the pin has three or more alternate

functions.

Each bit of this register corresponds to one pin of port n, and the alternate function of a port pin can be specified in

1-bit units.

After reset:

7

00H

6

R/W

5 4 3 2 1 0

PFCEn | PFCEn7 | PFCEn6 | PFCEns | PFCEn4 | PFCEN3 | PFCEn2 | PFCEN1 | PFCENO |

7

6

5 4 3 2 1 0

PFCn | PFCn7 | PFCn6 | PFCns | PFCn4 | PFCn3 | PFCn2 | PFCnt | PFCno |

PFCEnm| PFCnm Specification of alternate function
0 0 Alternate function 1
0 1 Alternate function 2
1 0 Alternate function 3

Alternate function 4
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V850ES/JG3

CHAPTER 4 PORT FUNCTIONS

4.3.5 Port5

Port 5 is a 6-bit port that controls 1/O in 1-bit units.
Port 5 includes the following alternate-function pins.

Table 4-8. Port 5 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name 110 Remark Block Type
P50 37 TIQO01/KRO/TOQO01/RTPO0O 110 Selectable as N-ch open-drain output | U-5
P51 38 TIQ02/KR1/TOQ02/RTPO1 /0 uU-5
P52 39 TIQO3/KR2/TOQO3/RTP02/DDI"*" 1/0 U-6
P53 40 SIB2/KR3/TIQ00/TOQO0/RTPO3/DDO™™ |  1/O u-7
P54 41 SOB2/KR4/RTP04/DCK""* /0 u-8
P55 42 SCKB2/KR5/RTP05/DMS"* /0 u-9

Note The DDI, DDO, DCK, and DMS pins are for on-chip debugging.
If on-chip debugging is not used, fix the PO5/INTP2/DRST pin to low level between when the reset signal of the
RESET pin is released and when the OCDM.OCDMO bit is cleared (0).
For details, see 4.6.3 Cautions on on-chip debug pins.

Cautions 1.

When the power is turned on, the P53 pin may output undefined level temporarily even during

reset.

The P50 to P55 pins have hysteresis characteristics in the input mode of the alternate function,
but do not have hysteresis characteristics in the port mode.

(1) Port 5 register (P5)

After reset: O0H (output latch) R/W Address: FFFFF40AH
6 5 4 3 2 1 0
P5 | o | o | pPss | psa | Ps3s | P2 | pst | pso |
P5n Output data control (in output mode) (n = 0 to 5)
0 Outputs 0
1 Outputs 1
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V850ES/JG3 CHAPTER 4 PORT FUNCTIONS

PFCE52 PFC52 Specification of P52 pin alternate function
0 0 Setting prohibited
0 1 TIQO3 input/KR2"* input
1 0 TOQO3 input
1 1 RTPO2 output
PFCES51 PFC51 Specification of P51 pin alternate function
0 0 Setting prohibited
0 1 TIQO2 input/KR1"* input
1 0 TOQO2 output
1 1 RTPO1 output
PFCES50 PFC50 Specification of P50 pin alternate function
0 0 Setting prohibited
0 1 TIQO1 input/KRO"" input
1 0 TOQO1 output
1 1 RTPOO output

Note The KRn pin and TIQOm pin are alternate-function pins. When using the pin as the TIQOm pin, disable
KRn pin key return detection, which is the alternate function. (Clear the KRM.KRMn bit to 0.) Also, when
using the pin as the KRn pin, disable TIQOm pin edge detection, which is the alternate function (n = 0 to 3,

m = 0 to 3).
Pin Name Use as TIQOm Pin Use as KRn Pin
KRO/TIQO1 KRM.KRMO bit = 0 TQOIOC1.TQOTIG2, TQOIOC1. TQOTIGS bits =0
KR1/T1Q02 KRM.KRMH1 bit =0 TQOIOC1.TQOTIG4, TQOIOC1.TQOTIGS5 bits =0
KR2/T1IQ03 KRM.KRM2 bit = 0 TQOIOC1.TQOTIGS6, TQOIOC1.TQOTIG7 bits =0
KR3/TIQ00 KRM.KRM3 bit = 0 TQOIOC1.TQOTIGO, TQOIOC1.TQOTIGT bits =0
TQOIOC2.TQOEESO, TQOIOC2.TQOEEST bits =0
TQOIOC2.TQOETSO0, TQOIOC2.TQOETST bits =0

(7) Port 5 function register (PF5)

After reset: 00H R/W Address: FFFFFC6AH

6 5 4 3 2 1 0
PFs | o | o | prss | Prsa | PFs3 | PFs2 | PFs1 | PFs0 |
PF5n Control of normal output or N-ch open-drain output (n = 0 to 5)

0 Normal output (CMOS output)

1 N-ch open-drain output

Caution When an output pin is pulled up at EVop or higher, be sure to set the PF5n bit to 1.

RO1UHO0015EJ0300 Rev.3.00 T
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V850ES/JG3 CHAPTER 4 PORT FUNCTIONS

(1) Port 9 register (P9)

After reset: 0000H (output latch) R/W Address: P9 FFFFF412H,
POL FFFFF412H, P9H FFFFF413H

15 14 13 12 11 10 9 8
Po(PoH) | Pots | Pota | Pot3 | pot2 | Pot1 | poto | Poo | pos |
7 6 5 4 3 2 1 0
Pol) | Po7 | Pos | Pos | Poa | Po3a | Po2 | Pot | Poo |
P9n Output data control (in output mode) (n =0 to 15)
0 Outputs 0
1 Outputs 1

Remarks 1. The P9 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the P9 register as the P9H register and the
lower 8 bits as the PIL register, P9 can be read or written in 8-bit or 1-bit units.
2. To read/write bits 8 to 15 of the P9 register in 8-bit or 1-bit units, specify them as bits 0 to
7 of the P9H register.

(2) Port 9 mode register (PM9)

After reset: FFFFH R/W Address: PM9 FFFFF432H,
PM9L FFFFF432H, PM9H FFFFF433H

15 14 13 12 11 10 9 8
PM9 (PMOH) | PMo15 | PMo14 | Pmot3 | PMo12 | Pmot1 | PmMoto | Pmoo | Pmes |

7 6 5 4 3 2 ! 0
(PMoL) | PMo7 | PM9s | PM9s | PMo4 | PMmo3 | Pmo2 | Pmo1 | Pmoo |

PM9n I/0 mode control (n =0 to 15)

0 Output mode

1 Input mode

Remarks 1. The PM9 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PM9 register as the PM9H register and the
lower 8 bits as the PMOL register, PM9 can be read or written in 8-bit and 1-bit units.
2. To read/write bits 8 to 15 of the PM9 register in 8-bit or 1-bit units, specify them as bits 0
to 7 of the PM9H register.
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CHAPTER 5 BUS CONTROL FUNCTION

(3) Halfword access (16 bits)

(a) With 16-bit data bus width

<1> Access to even address (2n)

Address
15 15
2n +1
8 8
7 7
2n
0 0

Halfword data External data
bus

<2> Access to odd address (2n + 1)

First access Second access
Address Address
15 15 15 157771
2n+ 1 P
8 8 8
7 70 7
P 1oan 2n+2
0 0L 0
Halfword data  External data Halfword data  External data
bus bus

(b) 8-bit data bus width

<1> Access to even address (2n) <2> Access to odd address (2n + 1)
First access Second access First access Second access
15 15 15 15
8 Address g Address 8 Address 8 Address
7 7 7 7 7 7 7 7
2n 2n + 1 2n+1 2n+2
0 0 0 0 0 0 0 0
Halfword data External data Halfword data External data Halfword data External data Halfword data External data
bus bus bus bus

R0O1UHO0015EJ0300 Rev.3.00
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V850ES/JG3 CHAPTER 6 CLOCK GENERATION FUNCTION

(3) Lock register (LOCKR)
Phase lock occurs at a given frequency following power application or immediately after the STOP mode is
released, and the time required for stabilization is the lockup time (frequency stabilization time). This state until
stabilization is called the lockup status, and the stabilized state is called the locked status.
The LOCKR register includes a LOCK bit that reflects the PLL frequency stabilization status.
This register is read-only, in 8-bit or 1-bit units.
Reset sets this register to 00H.

After reset: 00H R Address: FFFFF824H

6 3 2 1 <0>
tockR [ o | o | o | o | o | o | o | rock |
LOCK PLL lock status check
0 Locked status
1 Unlocked status

Caution The LOCK register does not reflect the lock status of the PLL in real time. The set/clear
conditions are as follows.

[Set conditions]
¢ Upon system reset
¢ In IDLE2 or STOP mode
Upon setting of PLL stop (clearing of PLLCTL.PLLON bit to 0)
Upon stopping main clock and using CPU with subclock (setting of PCC.CK3 bit to 1 and setting of
PCC.MCK bit to 1)

Note

Note This register is set to 01H by reset and cleared to 00H after the reset has been released and the
oscillation stabilization time has elapsed.

[Clear conditions]

¢ Upon overflow of oscillation stabilization time following reset release (OSTS register default time (see 21.2
(3) Oscillation stabilization time select register (OSTS)))

¢ Upon oscillation stabilization timer overflow (time set by OSTS register) following STOP mode release,
when the STOP mode was set in the PLL operating status

e Upon PLL lockup time timer overflow (time set by PLLS register) when the PLLCTL.PLLON bit is changed
from O to 1

o After the setup time inserted upon release of the IDLE2 mode is released (time set by the OSTS register)
when the IDLE2 mode is set during PLL operation.
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V850ES/JG3 CHAPTER 7 16-BIT TIMER/EVENT COUNTER P (TMP)

(b) Operation if TPNCCRO register is set to FFFFH
If the TPnCCRO register is set to FFFFH, the 16-bit counter counts up to FFFFH. The counter is cleared to
0000H in synchronization with the next count-up timing. The INTTPnCCO signal is generated and the output of
the TOPNO pin is inverted. At this time, an overflow interrupt request signal (INTTPnQV) is not generated, nor
is the overflow flag (TPnOPTO.TPnOVF bit) set to 1.

FFFFH

16-bit counter

0000H

TPnCE bit

TPnCCRO register FFFFH

TOPNO pin output

INTTPnCCO signal —| —| —|

Interval time Interval time Interval time
10000H x 10000H x 10000H x
count clock cycle | count clock cycle | count clock cycle

Remark n=0to5
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CHAPTER 8 16-BIT TIMER/EVENT COUNTER Q (TMQ)

8.3 Configuration

TMQO includes the following hardware.

Notes 1.

Table 8-1. Configuration of TMQO

ltem

Configuration

Timer register

16-bit counter

Registers TMQO capture/compare registers 0 to 3 (TQOCCRO to TQOCCR3)
TMQO counter read buffer register (TQOCNT)
CCRO to CCRS buffer registers

Timer inputs 4 (TIQ00""" to TIQO3 pins)

Timer outputs

4 (TOQO0 to TOQO3 pins)

Control registers

Note 2

TMQO control registers 0, 1 (TQOCTLO, TQOCTL1)
TMQO 1/O control registers 0 to 2 (TQOIOCO to TQOIOC2)
TMQO option register 0 (TQOOPTO)

signal, and external trigger input signal.
2. When using the functions of the TIQ00 to TIQ03 and TOQO0 to TOQO3 pins, see Table 4-15 Using
Port Pin as Alternate-Function Pin.

Figure 8-1. Block Diagram of TMQO

The TIQO0 pin functions alternately as a capture trigger input signal, external event count input

S Internal bus S
b ] TQOCNT
fxx/2  —— ﬁ
fxx/d  — =
[]
bo/8 2 S 16-bit counter INTTQOOV
fxx/16 — ;0) 5 ‘m
;Xﬁgi — é X | - HOTOQO0
fixnzs—» {} X N 52HOTOQO1
CCRO ﬁ YoN Y £ 51QT0Q02
buffer X O sHOTOQO3
register CCR1 °
buffer
) e il o
- - urier —
TIQo0 5 TQOCCRO ﬂ \Z | register CCR3 —=——INTTQOCC2
| ©. AN buffer —INTTQOCC3
TIQ01O~ : TQOCCR1 a4 db rogistor
TIQ020—~ - 4+l TQoccR2 R
©
TIQO3QO—~f Y- A = TQOCCRS3
AN
A\v4 A\V4 A4 A4
S Internal bus S
Remark fxx: Main clock frequency
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CHAPTER 8 16-BIT TIMER/EVENT COUNTER Q (TMQ)

(6) TMQO option register 0 (TQOOPTO0)
The TQOOPTO register is an 8-bit register used to set the capture/compare operation and detect an overflow.
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: FFFFF545H

7 6 5 4 3 2 1 <0>
TQOOPTO  [Taoccss|Taoccsz| TaoccstTaoccso)) o | o | o | TaoovF|
TQOCCSm TQOCCRmM register capture/compare selection
0 Compare register selected
1 Capture register selected

The TQOCCSm bit setting is valid only in the free-running timer mode.

TQOOVF TMQO overflow detection
Set (1) Overflow occurred
Reset (0) TQOOVF bit 0 written or TQOCTLO.TQOCE bit =0

* The TQOOVF bit is set when the 16-bit counter count value overflows from
FFFFH to 0000H in the free-running timer mode or the pulse width measurement
mode.

* An interrupt request signal (INTTQOOV) is generated at the same time that the
TQOOVF bit is setto 1. The INTTQOOV signal is not generated in modes other
than the free-running timer mode and the pulse width measurement mode.

* The TQOOVF bit is not cleared even when the TQOOVF bit or the TQOOPTO
register are read when the TQOOVF bit = 1.

* The TQOOVF bit can be both read and written, but the TQOOVF bit cannot be set
to 1 by software. Writing 1 has no influence on the operation of TMQO.

Cautions 1. Rewrite the TQOCCS3 to TQOCCSO bits when the
TQOCTLO.TQOCE bit = 0. (The same value can be written
when the TQOCE bit = 1.) If rewriting was mistakenly
performed, clear the TQOCE bit to 0 and then set the bits
again.

2. Be sure to clear bits 1 to 3 to “0”.

Remark m=0to03

R0O1UH0015EJ0300 Rev.3.00 :{ENESAS

Sep 30, 2010

Page 286 of 870



V850ES/JG3 CHAPTER 10 WATCH TIMER FUNCTIONS

1)

)

@)

(4)

(5)

(6)

@

@®)

©)

Clock control
This block controls supplying and stopping the operating clock (fx) when the watch timer operates on the main
clock.

3-bit prescaler
This prescaler divides fx to generate fx/2, fx/4, or fx/8.

8-bit counter
This 8-bit counter counts the source clock (fsacs).

11-bit prescaler
This prescaler divides fw to generate a clock of fw/2* to fw/2".

5-bit counter
This counter counts fw or fw/2°, and generates a watch timer interrupt request signal at intervals of 2'/fw, 2%fw,
2"%/fw, or 2'/fw.

Selector
The watch timer has the following five selectors.

e Selector that selects one of fx, fx/2, fx/4, or fx/8 as the source clock of the watch timer

e Selector that selects the main clock (fx) or subclock (fx) as the clock of the watch timer

¢ Selector that selects fw or fw/2° as the count clock frequency of the 5-bit counter

e Selector that selects 2*/fw, 2"°/fw, 2°/fw, or 2"*/fw as the INTWT signal generation time interval

o Selector that selects 2*/fw to 2'"/fw as the interval timer interrupt request signal (INTWTI) generation time interval

PRSCM register
This is an 8-bit compare register that sets the interval time.

PRSM register
This register controls clock supply to the watch timer.

WTM register
This is an 8-bit register that controls the operation of the watch timer/interval timer, and sets the interrupt request
signal generation interval.

RO1UHO0015EJ0300 Rev.3.00 T
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V850ES/JG3 CHAPTER 10 WATCH TIMER FUNCTIONS

(2) Prescaler compare register 0 (PRSCMO0)
The PRSCMO register is an 8-bit compare register.
This register can be read or written in 8-bit units.
Reset sets this register to 00H.

After reset: 00H R/W Address: FFFFF8B1H

7 6 5 4 3 2 1 0
PRSCMO | PRSCMO07 PRSCMO06| PRSCMO05 PRSCM04| PRSCMO3|PRSCMO02|PRSCMO1 |PRSCMO0|

Cautions 1. Do not rewrite the PRSCMO register during watch timer operation.
2. Set the PRSCMO register before setting the PRSM0.BGCEQO bit to 1.
3. Set the PRSMO0 and PRSCMO registers according to the main clock frequency that is used
so as to obtain an fera frequency of 32.768 kHz.

The calculation for fsra is shown below.

fera = feacs/2N

Remark fsacs: Watch timer source clock set by the PRSMO register
N: Set value of PRSCMO register = 1 to 256
However, N = 256 only when PRSCMO register is set to 00H.
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CHAPTER 13 A/D CONVERTER

(3) Quantization error

This is an error of +1/2 LSB that inevitably occurs when an analog value is converted into a digital value. Because

the A/D converter converts analog input voltages in a range of £1/2 LSB into the same digital codes, a quantization

error is unavoidable.

This error is not included in the overall error, zero-scale error, full-scale error, integral linearity error, or differential

linearity error in the characteristics table.

Figure 13-17. Quantization Error

Digital output

1
1/2 LSB =1 Quantization error

I = 1/2LSB
1 1

) )

CC

AVREFo
Analog input

(4) Zero-scale error

This is the difference between the actually measured analog input voltage and its theoretical value when the digital
output changes from 0...000 to 0...001 (1/2 LSB).

Figure 13-18. Zero-Scale Error

Digital output (lower 3 bits)

111’L L’
~ ’

010

001

100 |- - -\\-
1
Zero-scale error |

011

Ideal line .

(J(F
AVREeFo

Analog input (LSB)
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V850ES/JG3 CHAPTER 16 3-WIRE VARIABLE-LENGTH SERIAL 1/O (CSIB)

(2) CSIBn control register 1 (CBnCTL1)
CBnCTL1 is an 8-bit register that controls the CSIBn serial transfer operation.
This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 00H.

Caution The CBnCTL1 register can be rewritten only when the CBnCTL0.CBnPWR bit = 0.

After reset O0H R/W Address: CBOCTL1 FFFFFDO1H, CB1CTL1 FFFFFD11H,
CB2CTL1 FFFFFD21H, CB3CTL1 FFFFFD31H,
CB4CTL1 FFFFFD41H

6 5 4 3 2 1 0
cBnCTL1 | o0 | o | 0 |CBnCKP|CBnDAP|CBNCKS2 |CBnCKS1 | CBnCKSO|
(n=0to4)
CBNnCKP|CBnDAP Specification of data transmission/
reception timing in relation to SCKBn
C°”‘{;;2“ja“°” 0 O | sekenwo) LML LML
SOBn (output) (D7 X D6 X D5 X D4 X D3 } D2 X D1 X DO
SIBn capture T T T T T T T T
Communication 0 1 N
type 2 SCKBn (I/0) HpEpEpEpEpEpERn
SOBn (output) __X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO
SIBn capture T T T T T T T T
Communieaton) 1| 0| sex@noor LML
S0Bn (output) D7 X D6 X D5 X D2 X 03 X 02 X D1 X0
SIBn capture T T T T T T T T
Commurieaton| 1| 1| soeno)__ [ T1TLMLIITLILITL
type 4
Pe 50Bn (output) X7 X068 Y05 Y04 X0 X 02 X o1 Y00
SIBn capture T T T T T T T T
CBnCKS2/CBnCKS1|CBNCKS0| Communication clock (focik)Nete Mode
0 0 0 fxx/2 Master mode
0 0 1 fxx/4 Master mode
0 1 0 fxx/8 Master mode
0 1 1 fxx/16 Master mode
1 0 0 fxx/32 Master mode
1 0 1 fxx/64 Master mode
1 1 0 feram Master mode
1 1 1 External clock (SCKBn) Slave mode
Note Set the communication clock (fccik) to 8 MHz or lower.
Remark Whenn=0or1, m=1
Whenn=2o0r3, m=2
Whenn=4, m=3
For details of fsram, see 16.8 Baud Rate Generator.
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V850ES/JG3 CHAPTER 17 I°C BUS

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

<1> When WTIMn bit =0

IICCn.STTn bit =1
{

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

A1 A2 A3 A4 A5
A1:1ICSn register = 1000X110B
AZ2: |ICSn register = 1000X000B (WTIMn bit = 1)
A3: 1ICSn register = 1000XX00B (WTIMn bit = 0)
A4: 1ICSn register = 01000000B (Example: When ALDn bit is read during interrupt servicing)
A 5: 1ICSn register = 00000001B

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

<2> When WTIMn bit = 1

ICCN.STTn bit = 1
\

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

A1 A2 A3 A4
A1:1ICSn register = 1000X110B
A2: 1ICSn register = 1000XX00B
A3: 1ICSn register = 01000100B (Example: When ALDn bit is read during interrupt servicing)
A 4: 1ICSn register = 00000001B

Remarks 1. A: Always generated
A:  Generated only when SPIEnN bit = 1
X: dont care
2.n=0to2
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CHAPTER 17 I°C BUS

17.16.1 Master operation in single master system

Figure 17-18. Master Operation in Single Master System

Remarks 1.

Initial settings

Communication processing

Initialize I°C busMet

Set port Refer to Table 4-15 Settings When Port Pins Are Used for Alternate Functions
et ports to set the I°C mode before this function is used.

1ICXn « 0XH Transfer clock selection
IICCLn « XXH

OCKSm « XXH

SVAN « XXH Local address setting
lICFn «- OXH . "
Start diti i
Set STCENN, IICRSVn =0 | ~ o' conciion seting

1ICCn « XXH
ACKEN = WTIMn = SPIEn = 1
IICEn =1

Communication start preparation
(stop condition generation)

INTIICn
interrupt occurred?

Communication start preparation
(start condition generation)

Communication start
(address, transfer direction specification)

i 2
Intarrupt accurrad? Waiting for data transmission
Waiting for

data reception

Note Release the 1°COn bus (SCLOn, SDAON pins = high level) in conformity with the specifications of the product

in communication.
For example, when the EEPROM™ outputs a low level to the SDAON pin, set the SCLON pin to the output port
and output clock pulses from that output port until when the SDAON pin is constantly high level.

For the transmission and reception formats, conform to the specifications of the product in
communication.
n=0to2,m=0, 1
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V850ES/JG3 CHAPTER 17 I°C BUS

Figure 17-19. Master Operation in Multimaster System (3/3)

Write 11Cn Communication start
(address, transfer direction specification)
INTIICn
interrupt occurred? Waiting for ACK detection
Yes
@ =
|
ACKEn =1

2 WTIMn = 0

(73

g) | WTIMn = 1 | l

<1 | WRELn =1 | Reception start
S

T
]

c

3

£

E Waiting for data
o transmission

WTIMn = WRELn =1
ACKENn =0

of

£

2

@

o

o

1

c

2

©

L

S Slave operation

£

£

o

o ’ _—

77777 Not in communication

Remarks 1. Conform the transmission and reception formats to the specifications of the product in communication.
2. When using the VB50ES/JG3 as the master in the multimaster system, read the 1ICSn.MSTSn bit for
each INTIICn interrupt occurrence to confirm the arbitration result.
3. When using the VB50ES/JG3 as the slave in the multimaster system, confirm the status using the
IICSn and IICFn registers for each INTIICn interrupt occurrence to determine the next processing.
4. n=0to2
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CHAPTER 18 DMA FUNCTION (DMA CONTROLLER)

Table 18-1. DMA Start Factors (1/2)

IFCn5 IFCn4 IFCn3 IFCn2 IFCn1 IFCnO Interrupt Source
0 0 0 0 0 0 DMA request by interrupt disabled
0 0 0 0 0 1 INTPO
0 0 0 0 1 0 INTP1
0 0 0 0 1 1 INTP2
0 0 0 1 0 0 INTP3
0 0 0 1 0 1 INTP4
0 0 0 1 1 0 INTP5
0 0 0 1 1 1 INTP6
0 0 1 0 0 0 INTP7
0 0 1 0 0 1 INTTQOOV
0 0 1 0 1 0 INTTQOCCO
0 0 1 0 1 1 INTTQOCCH
0 0 1 1 0 0 INTTQOCC2
0 0 1 1 0 1 INTTQOCC3
0 0 1 1 1 0 INTTPOOV
0 0 1 1 1 1 INTTPOCCO
0 1 0 0 0 0 INTTPOCCH1
0 1 0 0 0 1 INTTP10OV
0 1 0 0 1 0 INTTP1CCO
0 1 0 0 1 1 INTTP1CC1
0 1 0 1 0 0 INTTP20OV
0 1 0 1 0 1 INTTP2CCO
0 1 0 1 1 0 INTTP2CC1
0 1 0 1 1 1 INTTP3CCO
0 1 1 0 0 0 INTTP3CC1
0 1 1 0 0 1 INTTP4CCO
0 1 1 0 1 0 INTTP4CC1
0 1 1 0 1 1 INTTP5CCO
0 1 1 1 0 0 INTTP5CCA1
0 1 1 1 0 1 INTTMOEQO
0 1 1 1 1 0 INTCBOR/INTIICA
0 1 1 1 1 1 INTCBOT
1 0 0 0 0 0 INTCB1R
1 0 0 0 0 1 INTCB1T
1 0 0 0 1 0 INTCB2R
1 0 0 0 1 1 INTCB2T
1 0 0 1 0 0 INTCB3R
1 0 0 1 0 1 INTCB3T
1 0 0 1 1 0 INTUAOR/INTCB4R
1 0 0 1 1 1 INTUAOT/INTCB4T
1 0 1 0 0 0 INTUA1TR/INTIIC2
1 0 1 0 0 1 INTUATT
1 0 1 0 1 0

INTUA2R/INTIICO

Remark n=0t0o3
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V850ES/JG3 CHAPTER 21 STANDBY FUNCTION

21.4 IDLE1 Mode

21.4.1 Setting and operation status

The IDLE1 mode is set by clearing the PSMR.PSM1 and PSMR.PSMO bits to 00 and setting the PSC.STP bit to 1 in
the normal operation mode.

In the IDLE1 mode, the clock oscillator, PLL, and flash memory continue operating but clock supply to the CPU and
other on-chip peripheral functions stops.

As a result, program execution stops and the contents of the internal RAM before the IDLE1 mode was set are retained.
The CPU and other on-chip peripheral functions stop operating. However, the on-chip peripheral functions that can
operate with the subclock or an external clock continue operating.

Table 21-5 shows the operating status in the IDLE1 mode.

The IDLE1 mode can reduce the power consumption more than the HALT mode because it stops the operation of the
on-chip peripheral functions. The main clock oscillator does not stop, so the normal operation mode can be restored
without waiting for the oscillation stabilization time after the IDLE1 mode has been released, in the same manner as when
the HALT mode is released.

Cautions 1. Insert five or more NOP instructions after the instruction that stores data in the PSC register to
set the IDLE1 mode.
2. If the IDLE1 mode is set while an unmasked interrupt request signal is being held pending, the
IDLE1 mode is released immediately by the pending interrupt request.

21.4.2 Releasing IDLE1 mode

The IDLE1 mode is released by a non-maskable interrupt request signal (NMI pin input, INTWDT2 signal), unmasked
external interrupt request signal (INTPO to INTP7 pin input), unmasked internal interrupt request signal from a peripheral
function operable in the IDLE1 mode, or reset signal (reset by RESET pin input, WDT2RES signal, low-voltage detector
(LVI), or clock monitor (CLM)).

After the IDLE1 mode has been released, the normal operation mode is restored.

(1) Releasing IDLE1 mode by non-maskable interrupt request signal or unmasked maskable interrupt request
signal
The IDLE1 mode is released by a non-maskable interrupt request signal or an unmasked maskable interrupt
request signal, regardless of the priority of the interrupt request signal. If the IDLE1 mode is set in an interrupt
servicing routine, however, an interrupt request signal that is issued later is processed as follows.

(a) If an interrupt request signal with a priority lower than that of the interrupt request currently being serviced is
issued, the IDLE1 mode is released, but that interrupt request signal is not acknowledged. The interrupt
request signal itself is retained.

(b) If an interrupt request signal with a priority higher than that of the interrupt request currently being serviced is
issued (including a non-maskable interrupt request signal), the IDLE1 mode is released and that interrupt
request signal is acknowledged.

Caution An interrupt request signal that is disabled by setting the PSC.NMI1M, PSC.NMIOM, and
PSC.INTM bits to 1 becomes invalid and IDLE1 mode is not released.
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CHAPTER 29

ELECTRICAL SPECIFICATIONS

Write Cycle (CLKOUT Asynchronous): In Multiplexed Bus Mode

\ 1

\ T2

\ W

T3

CLKOUT (output) /_\_/_\_/_\_/_\_/_\

/
A16 to A21 (output) ><
\

/
ADO to AD15 (I/Q) =--=-=--- >< Address

N

Data

<6>

<7>

/ \
ASTB (output) _/ 17> \

<18>

<14>
<11> <19> <20>
WRO0, WR1 (output) )K
N
<16>
<25>
<27>
<26>
<28>
4 \
WAIT (input) \ / / \
N /
<21>
<23>
<22>
<24>
Remark RD is high level.
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V850ES/JG3 APPENDIX E LIST OF CAUTIONS

(19/36)
= &| Function Details of Cautions Page
2 }E Function
g5
Ol &
(6]
0 | & | Asynchro- |UART The operation during reception is performed assuming that there is only one stop |p. 470 O
I % | hous serial reception bit. A second stop bit is ignored.
_§ interface A When reception is completed, read the UAnRX register after the reception p.470 I
o (UARTA) complete interrupt request signal (INTUANR) has been generated, and clear the
UANnPWR or UAnRXE bit to 0. If the UANPWR or UAnRXE bit is cleared to 0
before the INTUANR signal is generated, the read value of the UANRX register
cannot be guaranteed.
If receive completion processing (INTUANR signal generation) of UARTAnN and p. 470 O
the UANPWR bit = 0 or UANRXE bit = 0 conflict, the INTUANR signal may be
generated in spite of these being no data stored in the UAnRX register.
To complete reception without waiting INTUANR signal generation, be sure to
clear (0) the interrupt request flag (UANRIF) of the UANRIC register, after setting
(1) the interrupt mask flag (UAnRMK) of the interrupt control register (UAnRIC)
and then set (1) the UAnPWR bit = 0 or UANRXE bit = 0.
Reception When an INTUAnNR signal is generated, the UAnSTR register must be read to p. 471 O
errors check for errors.
If a receive error interrupt occurs during continuous reception, read the contents | p. 472 O
of the UANSTR register must be read before the next reception is completed, then
perform error processing.
LIN function When using the LIN function, fix the UAnNPS1 and UAnPSO bits of the UAnCTLO | p. 473 O
register to 00.
UANCTLA Clear the UAnCTLO0.UANPWR bit to 0 before rewriting the UANCTLA1 register. p. 476 O
register
UANCTL2 Clear the UAnCTLO.UANPWR bit to O or clear the UANTXE and UANRXE bits to | p. 477 O
register 00 before rewriting the UANCTL2 register.
Baud rate error | The baud rate error during transmission must be within the error tolerance on the |p. 478 O
receiving side.
The baud rate error during reception must satisfy the range indicated in (5) p. 478 O
Allowable baud rate range during reception.
Allowable baud | The baud rate error during reception must be set within the allowable error range |p. 480 O
rate range using the following equation.
during
reception
When the clock | When the clock supply to UARTAnN is stopped (for example, in IDLE1, IDLE2, or | p. 483 O
supply to STOP mode), the operation stops with each register retaining the value it had
UARTAnN is immediately before the clock supply was stopped. The TXDAn pin output also
stopped holds and outputs the value it had immediately before the clock supply was
stopped. However, the operation is not guaranteed after the clock supply is
resumed. Therefore, after the clock supply is resumed, the circuits should be
initialized by setting the UANCTLO.UAnPWR, UANCTLO0.UAnRXEn, and
UANCTLO.UANTXEn bits to 000.
RXDA1 pin The RXDA1 and KR7 pins must not be used at the same time. To use the RXDA1 | p. 483 O
KR7 pin pin, do not use the KR7 pin. To use the KR7 pin, do not use the RXDAT1 pin (it is
recommended to set the PFC91 bit to 1 and clear PFCE91 bit to 0).
Performing the |In UARTARN, the interrupt caused by a communication error does not occur. When |p. 483 O
transfer of performing the transfer of transmit data and receive data using DMA transfer,
transmit data | error processing cannot be performed even if errors (parity, overrun, framing)
and receive occur during transfer. Either read the UAnSTR register after DMA transfer has
data using been completed to make sure that there are no errors, or read the UANSTR
DMA transfer | register during communication to check for errors.
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