E*)( ﬁnesas Electronics America Inc - UPD70F3453GF(R)-GAS-AX Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

V850ES

32-Bit Single-Core
64MHz

CSlI, EBI/EMI, 12C, UART/USART
DMA, LVD, PWM, WDT
56

128KB (128K x 8)
FLASH

8K x 8

3.5V ~ 5.5V

A/D 10x12b, 8x10b
External

-40°C ~ 85°C (TA)
Surface Mount
100-LQFP

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

https://www.e-xfl.com/product-detail/renesas-electronics-america/upd70f3453gf-r-gas-ax

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong


https://www.e-xfl.com/product/pdf/upd70f3453gf-r-gas-ax-4437418
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

B T 0o T o N o 793
B 00 07 111 ) o - 804
CHAPTER 16 CLOCKED SERIAL INTERFACE B (CSIB)......cccoociiinsemrnissnmssissssmssisssssssssssamssssssanes 806
16.1 Mode Switching Between CSIB and Other Serial Interface .........cccocociriiemniscnrnccnincnnncannns 806
16.1.1  Mode switching between CSIBO and UARTAD .......cccciiiiiiiiiiie e 806

16.1.2 Mode switching between CSIB1 and UARTAZ ..ot 807

16.1.3  Mode switching between CSIB2 and UARTB ........cooiiiiiiiiiierieeie et 808

ST == (T == 809
B S T 00T 11T T 1o o 810
16.4 CoNntrol REGISIErS ....uiiiiiriiiiimr i rsss s s s s s s am s e amn s enannn 812
0TI 0 T o T - 1 o o 819
16.5.1  Single transfer mode (master mode, transmission MOdE) .........cccceeeieiriiiriiee e 819

16.5.2 Single transfer mode (master mode, reception MOAE).........ceeiiiiiiiiiiiie i 821

16.5.3 Single transfer mode (master mode, transmission/reception MOde).........ccceevrueeeerriereiniieeeennne 823

16.5.4 Single transfer mode (slave mode, transmisSion MOE) .........ccceeriveerieeriiieiiie e 825

16.5.5 Single transfer mode (slave mode, reception MOAE) .........cceieieriiieeieeriie e 827

16.5.6  Single transfer mode (slave mode, transmission/reception Mode) ..........cccccevieeeeiiiieeiiieee e, 829

16.5.7 Continuous transfer mode (master mode, transmission MOode) ...........ccccveeeveciiiiereeeecciiiieee e 831

16.5.8 Continuous transfer mode (master mode, reception MOAE)..........cverreiririeeieeririeeee e 833

16.5.9 Continuous transfer mode (master mode, transmission/reception Mode)...........ccccceevereneernenn. 836
16.5.10 Continuous transfer mode (slave mode, transmisSion MOAE) ..........ccveerriieeeriieeeiiieee e 840
16.5.11 Continuous transfer mode (slave mode, reception Mode) ...........ccovciiiiieieeiiiciiiieee e 842
16.5.12 Continuous transfer mode (slave mode, transmission/reception Mode) ...........ccevceerverineernennn 845
LT RS B o TToT=T o (o] oI =T 1 (o] PP 849
16.5.14  ClOCK tIMING ....ciiiii e s e e sae e e e e s 850

16.6  OULPUL PiNS ... ms s s s e s e s smm s e e e e e e s sammmn e s e e e e e s ammmmn e e e e nnnns 852
CHAPTER 17 PC BUS ..eeicceecerceccrnrcsessesasesasessssessssessssessssessssssesssasssssesssasanssesssasssssenasssssssesassssnss 853
17.1  Mode Switching Between I’C and UARTAT .......cccocciceerseeerscssssessssesesesssssssessssesssssssssssassns 853
7 =Y (T - 854
B T 0o T 1 1T T T Lo o 857
L T & T = =T 859
BT Ty T o o T 873
17.5.17 PN CONFIQUIATION ......eeeiiiiie ettt ettt e e et e e sab e e e e e bb e e e snbeeeenneas 873

17.6 I°C Bus Definitions and Control Methods ...........cccccerrerrererrerersesessessssesassessssessssessssssssssssesns 874
L2 T8 TS - T oo o [1 4o o T S 874

L T2 Vo (o [ =TT SRS 875

17.6.3  Transfer direCtion SPECIfICAtiON ..........cciieiiiiiie e e e e e e 876

17.8.4  ACK ..ottt 877

17.6.5  SEOP CONAIION .....eiiitiieiee et b et e bt e sat e e sab e e saeeesae e e sneeenee s 878

17.6.6 WA STALE .. e e e e s e e e e e st e e e e e e e e nnraeaaaaean 879

17.6.7  Wait state cancellation method............ccooiiiiiiiii 881

17.7 I’C Interrupt Request Signals (INTHC).......ccccceereeerrererrersesessesessessssessssessssesssssssssesssssssssassssnss 882
17.7.1  Master deVICE OPEIAtION ........cceeiiiieieieiiei ettt e e e e e n e e e s e e e ennes 883

17.7.2 Slave device operation (when receiving slave address data (address match)).........cccccceeenuneee. 886

17.7.3  Slave device operation (when receiving extension COde) ..........ceveiiiieiriieeiniiee e 890

14

User’s Manual U18279EJ3VOUD



CHAPTER 2 PIN FUNCTIONS

2.3 Pin I/0 Circuits and Recommended Connection of Unused Pins

It is recommended that 1 to 10 kQ resistors be used when connecting to AVss2, EVopo, EVpp1, EVopz2 (V850E/IG3
only) or EVsso, EVss1, EVss2 (VB50E/IG3 only) via resistors.

(1/4)
Pin Alternate-Function Pin Name Pin No. 1/0O Circuit Recommended Connection
IF3| 163 Type
GC|GC|GF | F1
P00 TOA20/TIA20/TOA20FF/INTPOO 7019119 | A6 5-AH Input:  Independently connect to
Note 1
PO1 TOA21/TIA21/INTPO1 69 |90 | 18 | B6 EVopo, EVop1, EVop2
Note 1 Note 1 Note 1 Note 1 or EVSSO’ EVSS1’
P02 TOA30 NW/T IA30™* /TOA3OFF™*'/ - 189|17 | C6 EVss2" " via a resistor.
INTPO2 Output: Leave open.
po3t*! TOA31"*/TIA31""/INTPO3""" - | 88|16 |C7
PO4"" TECROQ""*/TIT00"""/TOT00"" /INTPO4""" - |84(12|C8
poste*! TENCO0"""/EVTTO""* /INTPO5""" - 183|111 |C9
PO6""" TENCO1"**®"/TITO1""*"/TOTO1""/INTP0OE""" - | 82|10 (C10
po7"*’ INTPO7""°"/CLKOUT""? - | 63|91 |G12
P10 TOBOT1/TIBO1/TOBO1/AQ0""? 78199 | 27 | B3
P11 TOBOB1/TIB02/TOB02/A1""? 77 198 | 26 | C3
P12 TOBOT2/TIBO3/TOB0O3/A2""? 76 |97 | 25 | A4
P13 TOBOB2/TIB00/A3""? 75196 |24 | B4
P14 TOBOT3/EVTBO/A4™"? 74195 |23 |C4
P15 TOBOB3/TRGB0/A5""? 73194 |22 | A5
P16 TOBOOFF/INTPO8/ADTRGO/INTADTO/A6"™°* | 72|93 |21 |B5
P17 TOBOO/INTPO9/A7""? 7119220 |C5
P20 TOB1T1/TIB11/TOB11 23|28 |56 | P3
P21 TOB1B1/TIB12/TOB12 24|29 | 57 | N3
P22 TOB1T2/TIB13/TOB13 25|30 |58 | P4
P23 TOB1B2/TIB10 26 | 31 | 59 | N4
P24 TOB1T3/EVTB1 27 |1 32 | 60 | M4
P25 TOB1B3/TRGBH1 28 | 33 | 61 |M5
P26 TOB10/TOB1OFF/INTP10/ADTRG1/INTADT1 | 29 | 34 | 62 | M6
P27 DMS"*! 36 | 45 | 73 (M11

Notes 1. V850E/IG3 only
2. PD70F3454GC-8EA-A and 70F3454F1-DA9-A only

Remark |F3: V850E/IF3
IG3: V850E/IG3
GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)
GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)
F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

Figure 6-18. Basic Timing in External Event Count Mode

FFFFH ,/‘\\/\\

\
\

Do Do + ' Do
16-bit counter H .‘
0000H :' ': 16-bit counter Do — 1 X Do X 0000 Xooo1
; ; External event
TAAMCE bit ! ! count input | | | | | |
_ ' H (TIAmMO pin input)
TAAMCCRO register x Dol‘. TAAmMCCRO register Do
INTTAMCCO signal _| _| | INTTAMCCO signal |
External | External \"I/External

event event event
count count count
(Do + 1) (Do + 1) (Do + 1)

Remarks 1. This figure shows the basic timing when the rising edge is specified as the valid edge of
the external event count input.
2. V850E/IF3:m =2, 4
V850E/IG3:m=21t0 4
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

(d) Conflict between trigger detection and match with CCRO buffer register
If the trigger is detected immediately after the INTTAMCCO signal is generated, the 16-bit counter is
cleared to 0000H and continues counting up. Therefore, the active period of the TOAm1 pin is extended by
time from generation of the INTTAMCCO signal to trigger detection.

16-bit counter ~ FFFF .0000 x Do -1 X Do |[X 0000 |[X 0000 X:

External trigger input
(TIAMO pin input)

CCRO buffer register B Do
)Y
INTTAmMCCO signal . —l
)’
TOAmM1 pin output
Extended

Remark VB850E/IF3:m=2,4
V850E/IG3: m=2to 4

If the trigger is detected immediately before the INTTAMCCO signal is generated, the INTTAMCCO signal is
not generated. The 16-bit counter is cleared to 0000H, the TOAm1 pin is asserted, and the counter
continues counting. Consequently, the inactive period of the PWM waveform is shortened.

|
16-bit counter  FFFF .OOOO x Do — 1X Do 0000 X 0001 X:

External trigger input
(TIAmMO pin input)

CCRO buffer register B Do
b
INTTAmMCCO signal N
)’
TOAm1 pin output ]
Shc;r;e»ned

Remark VB850E/IF3:m=2,4
V850E/IG3: m=2to 4
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

Figure 6-29. Basic Timing in One-Shot Pulse Output Mode

FFFFH
Do —— Do —— Do M
16-bit t Z Z Z
6-bit counter D; D D
0000H
TAAmMCE bit
External trigger input _| _| _|
(TIAmMO pin input)
TAAmMCCRO register x Do

INTTAmCCO signal —l —l —l

TOAmMO pin output
(only when software
trigger is used) ~————— — —

TAAmMCCRI register x D+

INTTAmMCC1 signal —l —l —l

TOAmM1 pin output

Delay |Active Delay | Active Delay | Active
(D1) level width (D1) level width  (D1) level width
(Do—D1+ 1) (Do—D1+ 1) (Do—D1+ 1)

When the TAAMCE bit is set to 1, 16-bit timer/event counter AA waits for a trigger. When the trigger is generated,
the 16-bit counter is cleared from FFFFH to 0000H, starts counting, and outputs a one-shot pulse from the TOAm1
pin. After the one-shot pulse is output, the 16-bit counter is cleared to 0000H, stops counting, and waits for a trigger.
When the trigger is generated again, the 16-bit counter starts counting from 0000H. If a trigger is generated again
while the one-shot pulse is being output, it is ignored.

The output delay period and active level width of the one-shot pulse can be calculated as follows.

Output delay period = (Set value of TAAMCCR1 register) x Count clock cycle
Active level width = (Set value of TAAMCCRO register — Set value of TAAMCCR1 register + 1) x Count clock
cycle

The compare match interrupt request signal (INTTAmMCCO) is generated when the 16-bit counter counts after its
count value matches the value of the CCRO buffer register. The compare match interrupt request signal (INTTAMCC1)
is generated when the count value of the 16-bit counter matches the value of the CCR1 buffer register.

The valid edge of an external trigger input (TIAmO pin) or setting the software trigger (TAAMCTL1.TAANnEST bit) to
1 is used as the trigger.

Remark VB850E/IF3:m=2,4
V850E/IG3:m=2to 4

User's Manual U18279EJ3VOUD 257




CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

Figure 6-35. Software Processing Flow in PWM Output Mode (2/2)

<1> Count operation start flow <3> TAAMCCRO, TAAMCCR1 register
setting change flow (duty only)
| Only writing of the TAAMCCRH1
START 1 register must be performed
‘ when only the set duty factor is

changed. When the counter is

Setting of TAAMCCR1 register | Ccleared after setting, the
value of compare register a

Register initial setting Initial setting of these ‘ is transferred to the CCRa

TAAMCTLO register registers is performed ! buffer register.
(TAAMCKSO to TAAMCKS?2 bits) | before setting the |

TAAMCTL1 register, TAAMCE bitto 1.

TAAmMIOCO register,
TAAmMIOC?2 register,
TAAmMCCRO register,

TAAMCCR1 register <4> TAAMCCRO, TAAMCCR1 register

setting change flow (cycle and duty)

The TAAMCKSO to |

TAAMCKS?2 bits can be

. set at the same time when ‘

TAAMCE bit =1 counting is enabled When the counter is
(TAAMCE bit = 1). Setting of TAAMCCRO register | Cleared after setting,

the value of compare
register a is transferred

to the CCRa buffer register.

Setting of TAAMCCR1 register

<2> TAAMCCRO, TAAMCCRA1 register
setting change flow (cycle only) <5> Count operation stop flow
1 Writing same value
‘ (same as preset value of
the TAAMCCRT1 register) it =
Setting of TAAMCCRO register to the TAAMCCR1 TAAMCE bit =0
register is necessary when
only the set cycle is changed.

When the counter is STOP
Settlng of TAAMCCR1 register cleared after Setting,
the value of the TAAMCCRa

register is transferred to the
! CCRa buffer register.

Counting is stopped.

Remark V850E/IF3:m=2,4,a=0, 1
VB50E/IG3:m=2t04,a=0, 1
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CHAPTER 7 16-BIT TIMER/EVENT COUNTER AB (TAB)

Figure 7-29. Basic Timing in PWM Output Mode

FFFFH
16-bit counter

0000H

TABNCE bit

TABNCCRO register

INTTBnCCO signal

TOBNO pin output

TABNCCR1 register

INTTBnCC1 signal

TOBN1 pin output

TABNCCR2 register

INTTBnCC2 signal

TOBN2 pin output

TABNCCRS3 register

INTTBnCC3 signal

TOBN3 pin output

Remark n=0,1

DsDZD* DsDZO* DSDZD* DaDZO*
N %/ N Dy ] N D] N /DZ
:X Do
| | | L
:X D1
| | ] 1

Active Active Active Active
level width level width level width level width
(D1) (D) (D) (D1)
) -
Active Active Active Active
level width level width level width level width
(D2) (D2) (D2) (D2)
B >
Active level Active level Active level Active level
width (Ds) width (Ds) width (Ds) width (Ds)

Cycle (Do + 1)

Cycle (Do + 1)

Cycle (Do + 1)

Cycle (Do + 1)
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CHAPTER 7 16-BIT TIMER/EVENT COUNTER AB (TAB)

(2) PWM output mode operation timing

(a) Changing pulse width during operation
To change the PWM waveform while the counter is operating, write the TABNCCR1 register last.
Rewrite the TABnCCRa register after writing the TABnCCR1 register after the INTTBnCCO signal is
detected.

FFFFH
Dot Dot
hi Doo Doo Doo Da1 / D31
16-bit counter DsoZl’ Dao Dao AT D21 1 D21 /1
5 D20 /1 5 D20 /1 b D20 D11 D11 ]
0000H 10 /] 10 /] 10 /]
TABNCE bit
TABNCCRO register :X Doo Dot
CCRO buffer register Doo Do+

INTTBNnCCO signal _| —| —| —| —|_

TOBNO pin output

TABNCCR1 register :X D1o D11

CCR1 buffer register D1o D11

INTTBNCC1 signal _l _l —l —l —l

TOBnN1 pin output

TABNCCR2 register :X D20 D2+

CCR2 buffer register D20 D21

INTTBNCC?2 signal —l —l —l —l —l

TOBN2 pin output

TABNCCRS register :X Dao X Dst

CCR3 buffer register Dso Dst
INTTBnCC3 signal —| —| —| —| —|

TOBN3 pin output

Remark n=0,1
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CHAPTER 7 16-BIT TIMER/EVENT COUNTER AB (TAB)

(b) Pulse width measurement with capture register

When pulse width measurement is performed with the TABNnCCRa register used as a capture register,
software processing is necessary for reading the capture register each time the INTTBnCCa signal has

been detected and for calculating an interval.

FFFFH D1o Ds1/ D13/ Das
Dao D21 Z Da2 Z Das
Doo D11 Z
16-bit counter D2o Doz D22
Dot D1zz Dosz
0000H
TABNCE bit J
TIBNnO pin input Uﬂ —l
TABNCCRO register 0000 Doo Dot Doz Dos
INTTBnCCO signal
Pulse interval Pulse interval  Pulse interval Pulse interval
(Doo + 1) (10000H + (10000H + (10000H +
Dot — Doo) Doz — Do1) Doz — Do2)
TIBn1 pin input | —l
TABNCCRH1 register 0000 D1o Di1 D12 D13
INTTBnCC1 signal —l
Pulse interval Pulse interval Pulse interval Pulse interval
(D1 + 1) (10000H + (10000H + (D13 —D12)
D11 — D1o) D12 — D)
TIBn2 pin input | |
TABNnCCR2 register 0000 D20 D21 D22 D23
INTTBnCC2 signal —l —l
Pulse interval  Pulse interval Pulse interval Pulse interval
(D20 + 1) (10000H + (20000H + (D23 — D22)
D21 — D2o) D22 - D21)
TIBn3 pin input | |
TABNCCRS register 0000 Dso Ds1 Da2 Das
INTTBnCC3 signal
Pulse interval Pulse interval Pulse interval Pulse interval
(Dso + 1) (10000H + (10000H + (10000H +
Ds1 — Dso) Ds2 — Dst) Dss — Ds2)
INTTBnOV signal
TABNOVF bit

| | |

Clearedto 0 by Clearedto 0 by Cleared to 0 by
CLRinstruction CLR instruction CLR instruction
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CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

1

()

@)

@

®)

(6)

@

16-bit counter

This 16-bit counter can count internal clocks or external events.

The count value of this counter can be read by using the TTnCNT register.

When the TTnCTLO.TTnCE bit = 0, the value of the 16-bit counter is FFFFH. If the TTnCNT register is read at
this time, O000H is read.

Reset sets the TTnCE bit to 0.

CCRO buffer register

This is a 16-bit compare register that compares the count value of the 16-bit counter.

When the TTnCCRO register is used as a compare register, the value written to the TTnCCRO register is
transferred to the CCRO buffer register. When the count value of the 16-bit counter matches the value of the
CCRO buffer register, a compare match interrupt request signal (INTTTEQCnO) is generated.

The CCRO buffer register cannot be read or written directly.

The CCRO buffer register is set to 0000H after reset, and the TTnCCRO register is set to 0000H.

CCR1 buffer register

This is a 16-bit compare register that compares the count value of the 16-bit counter.

When the TTnCCR1 register is used as a compare register, the value written to the TTnCCR1 register is
transferred to the CCR1 buffer register. When the count value of the 16-bit counter matches the value of the
CCRH1 buffer register, a compare match interrupt request signal (INTTTEQCn1) is generated.

The CCR1 buffer register cannot be read or written directly.

The CCR1 buffer register is set to 0000H after reset, and the TTnCCR1 register is set to 0000H.

Edge detector

This circuit detects the valid edges input to the TITOO (V850E/IG3 only), TITO1 (V850E/IG3 only), TIT10, TIT11,
EVTTO (V850E/IG3 only), EVTT1, TENCO0O0 (V850E/IG3 only), TENCO1 (V850E/IG3 only), TENC10, TENC11,
TECRO (V850E/IG3 only), and TECR1 pins. No edge, rising edge, falling edge, or both the rising and falling
edges can be selected as the valid edge by using the TTmIOC1, TTmIOC2, and TTmIOCS registers.

Output controller
This circuit controls the output of the TOTO0 (V850E/IG3 only), TOT01 (V850E/IG3 only), TOT10, and TOT11
pins. The output controller is controlled by the TTmIOCO registers.

Selector
This selector selects the count clock for the 16-bit counter. Eight types of internal clocks or an external event

can be selected as the count clock.

Counter control
The count operation is controlled by the timer mode selected by the TTnCTL1 register.
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CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

8.4 Registers

(1) TMTn control register 0 (TTnCTLO)

The TTnCTLO register is an 8-bit register that controls the operation of TMTn.
This register can be read or written in 8-bit or 1-bit units.

Reset sets this register to O0H.

The same value can always be written to the TTnCTLO register by software.

After reset: O0H R/W Address: TTOCTLO FFFFF580H, TT1CTLO FFFFF5COH

<7> 6 5 4 3 2 1 0
TmeTo [ TmcE| o | o | o | o [TTncksz2|TTnCKs1t|TTnCKSO|
(n=0,1)
TTnCE TMTn operation control
0 TMTn operation disabled (TMTn reset asynchronouslyN°t)
1 TMTn operation enabled. TMTn operation start
TTnCKS2| TTnCKS1| TTnCKSO0 Internal count clock selection

0 0 0 fxx/2

0 0 1 fxx/4

0 1 0 fxx/8

0 1 1 fxx/16

1 0 0 fxx/64

1 0 1 fxx/256

1 1 0 fxx/1024

1 1 1 fxx/2048

Note The TTnOPTO.TTnOVF bit and the 16-bit counter are reset simultaneously. Moreover, timer outputs

(TOTOO0 (V850E/IG3 only), TOTO1 (V850E/IG3 only), TOT10, and TOT11 pins) are reset to the TTmIOCO
register set status at the same time as the 16-bit counter is reset (V850E/IF3: m = 1, V850E/IG3: m = 0,

1).

Cautions 1. Set the TTnCKS2 to TTnCKSO0 bits when the TTnCE bit = 0.

When the value of the TTnCE bit is changed from 0 to 1, the TTnCKS2 to TTnCKSO bits can
be set simultaneously.
2. Be sure to set bits 3 to 6 to “0”.

Remark fxx: Peripheral clock

408
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CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

(2) Anytime write and batch write
The TTnCCRO and TTnCCR1 registers in TMTn can be rewritten during timer operation (TTnCTLO.TTnCE bit =
1), but the write method (anytime write, batch write) of the CCRO and CCR1 buffer registers differs depending
on the mode.

(a) Anytime write
In this mode, data is transferred at any time from the TTnCCRO and TTnCCR1 registers to the CCRO and

CCR1 buffer registers during timer operation (n =0, 1).

Figure 8-3. Flowchart of Basic Operation for Anytime Write

‘ START )

Initial settings

e Set values to TTnCCRa register
o Timer operation enable

(TTnCE bit = 1)

— Transfer values of TTnCCRa
register to CCRa buffer
register

|

TTnCCRa register rewrite
— Transfer to CCRa buffer register

Timer operation
e Match between 16-bit counter — INTTTEQCn1 signal output
and CCR1 buffer register°®
e Match between 16-bit counter
and CCRO buffer register
e 16-bit counter clear & start

INTTTEQCNO signal output

Note The 16-bit counter is not cleared upon a match between the 16-bit counter value and the CCR1 buffer
register value. It is cleared upon a match between the 16-bit counter value and the CCRO buffer register
value.

Remarks 1. The above flowchart illustrates an example of the operation in the interval timer mode.
2. n=0,1
a=0,1
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CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

When the TTnCCR1 register is set to the same value as the TTnCCRO register, the INTTTEQCnO signal is
generated at the same timing as the INTTTEQCn1 signal and the TOTm1 pin output is inverted. In other
words, a PWM waveform with a duty factor of 50% can be output from the TOTm1 pin.

The following shows the operation when the TTnCCR1 register is set to other than the value set in the
TTnCCRO register.

If the set value of the TTnCCR1 register is less than the set value of the TTnCCRO register, the
INTTTEQCn1 signal is generated once per cycle. At the same time, the output of the TOTm1 pin is
inverted.

The TOTm1 pin outputs a PWM waveform with a duty factor of 50% after outputting a short-width pulse.

Figure 8-12. Timing Chart When Do1 > D11

FFFFH

Dot — Dot — Dot — Dot
16-bit counter D1 Z D11 Z D11 Z D11

0000H

TTnCE bit J

TTnCCRO register Do+

TOTmO pin output

INTTTEQCNO signal —| —| —| —|

TTnCCR1 register D11

TOTm1 pin output

INTTTEQCnT1 signal —| —| —| —|

Remark V850E/IF3:n=0,1,m=1
V850E/IG3:n=0,1,m=0, 1

444
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CHAPTER 12 A/D CONVERTERS 0 AND 1

Figure 12-11. Relationship Between Analog Input Voltage and A/D Conversion Results

ADCR ADnCRm, ADnECRa
4095 +—F—F—F—F—F—F----- FFFOH
404+ F----- FFEOH
A/D conversion results
(ADNCRm, ADRECRa) 4098 T T roog —t—+—T—— FFDOH
1 1

1 1 1 1 I 1 1 I 1 I I 1 1 1

1 1 1 1 1 1 1 I 1 1 1 1 1 1

1 1 1 1 1 1 1 I 1 1 1 1 1 1
3 1 1 1 1 1 -‘_ _ _I 1 1 1 1 1 0 0 3 0 H
2 T —— -~ = =~ 0020H
1 — | 0010H
0 el L~ 0000H

3 _2

1 1 3 5 8187 4094 8189 4095 8191

1 5
8192 4096 8192 4096 8192 4096 8192 4096 8192 4096 8192

Input voltage/AVrerrn

Remark A/Dconverter0:n=0,m=0to 15, k=0to5,a=0to4
A/D converter 1:n=1,m=0to 15, k=0to7,a=0to 4
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CHAPTER 14 ASYNCHRONOUS SERIAL INTERFACE A (UARTA)

14.1 Mode Switching Between UARTA and Other Serial Interface

14.1.1 Mode switching between UARTAO and CSIBO
In the V850E/IF3 and V850E/IG3, UARTAO and CSIBO function alternately, and these pins cannot be used at the
same time. To switch between UARTAO and CSIBO, the PMC4, PFC4, and PFCE4 registers must be set in advance.

Caution The operations related to transmission and reception of UARTAO or CSIBO are not guaranteed if
the mode is switched during transmission or reception. Be sure to disable the unit that is not

used.

Figure 14-1. Mode Switch Settings of UARTAO and CSIB0

After reset: 00H R/W Address: FFFFF448H

7 6 5 4 3 2 1 0
PMC4 | PMC47 | PMC46 | PMC45 | PMC44 | PMC43 | PMC42 | PMC41 | PMC40 |

After reset: 00H R/W Address: FFFFF468H

7 6 5 4 3 2 1 0
PFC4 | PFC47 | PFC46 | PFC45 | PFC44 | PFC43 | PFC42 | PFC41 | PFC40 |

After reset: 00H R/W Address: FFFFF708H

7 6 5 4 3 2 1 0
PFCE4 | PFCE47| PFCE46 | PFCE45 | PFCE44 | PFCE43 | PFCE42 | PFCE41 | PFCEAO |

PMC42 | PFCE42 | PFC42 Specification of alternate function of P42 pin
0 X X 1/0 port
1 0 0 SCKBO I/0
1 0 1 INTP13 input
1 1 0 Setting prohibited
1 1 1 Setting prohibited
PMC41 | PFCE41 | PFC41 Specification of alternate function of P41 pin
0 X X 1/0 port
1 0 0 SOBO output
1 0 1 TXDAO output
1 1 0 Setting prohibited
1 1 1 Setting prohibited
PMC40 | PFC40 Specification of alternate function of P40 pin
0 X I/O port
1 0 SIBO input
1 1 RXDAO input

Remark x =don’t care
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CHAPTER 16 CLOCKED SERIAL INTERFACE B (CSIB)

(2) Operation timing

CBnTSF bit

INTCBNR signal |

SCKBn pin
SOBn pin Bit7 ABit6 A Bit5 X Bit4 A Bit 3 A Bit 2 X Bit 1 Bit0 @@@@@@@ Bit 0 5

M

@)
@)

(4)

(6)

(6)

7)

®)

1 @ © © @ (®)
(2)
(©)]

Write 07H to the CBnCTL1 register, and select communication type 1, communication clock (fccik) =
external clock (SCKBn), and slave mode.

Write O0H to the CBnCTL2 register, and set the transfer data length to 8 bits.

Write C1H to the CBnCTLO register, and select the transmission mode and MSB first at the same time
as enabling the operation of the communication clock (fccLk).

The CBnSTR.CBnTSF bit is set to 1 by writing the transmit data to the CBnTX register, and the device
waits for a serial clock input.

When a serial clock is input, output the transmit data from the SOBn pin in synchronization with the
serial clock.

When transmission of the transfer data length set with the CBnCTL2 register is completed, stop the
serial clock input and transmit data output, generate the reception end interrupt request signal
(INTCBNR) at the last edge of the serial clock, and clear the CBnTSF bit to 0.

To continue transmission, write the transmit data to the CBnTX register again after the INTCBnR signal
is generated, and wait for a serial clock input.

To end transmission, write the CBnCTL0.CBnPWR bit = 0 and the CBnCTL0.CBnTXE bit = 0.

Remark n=0to2

826
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CHAPTER 17 FC BUS

17.3 Configuration

I?C includes the following hardware.

M

()

3

)

(®)

(6)

@

Table 17-1. Configuration of I°C

ltem Configuration

Registers IIC shift register 0 (11CO)
Slave address register 0 (SVAO)

Control registers IIC control register 0 (IICCO)

IIC status register 0 (IICS0)

IIC flag register O (IICFO)

IIC clock select register 0 (IICCLO)

IIC function expansion register 0 (1ICX0)
IICOPS clock select register (IICOCKS)

lIC shift register 0 (1IC0)

The 1ICO register is used to convert 8-bit serial data to 8-bit parallel data and to convert 8-bit parallel data to 8-
bit serial data. The IICO register can be used for both transmission and reception.

Write and read operations to the IICO register are used to control the actual transmit and receive operations.
The IICO register can be read or written in 8-bit units.

Reset sets 11CO to 00H.

Slave address register 0 (SVAO0)

The SVAQO register sets local addresses when in slave mode.
The SVAQO register can be read or written in 8-bit units.
Reset sets SVAO to 00H.

SO latch
The SO latch is used to retain the SDA pin’s output level.

Wakeup controller
This circuit generates an interrupt request signal (INTIIC) when the address received by this register matches
the address value set to the SVAO register or when an extension code is received.

Prescaler
This selects the sampling clock to be used.

Serial clock counter
This counter counts the serial clocks that are output and the serial clocks that are input during transmit/receive
operations and is used to verify that 8-bit data was sent or received.

Interrupt request signal generator
This circuit controls the generation of interrupt request signals (INTIIC).

An I°C interrupt is generated following either of two triggers.

¢ Falling of the eighth or ninth clock of the serial clock (set by ICC0.WTIMO bit)
¢ Interrupt request generated when a stop condition is detected (set by ICC0.SPIEOQ bit)
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CHAPTER 17 FFC BUS

(3) When arbitration loss occurs during data transfer

<1> When IICC0.WTIMO bit = 0

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

SP

A1 A2

A1: 1ICSO register = 10001110B
A2: [ICSO register = 01000000B
A 3: [ICSO0 register = 00000001B

Remark A: Always generated
A: Generated only when SPIEO bit = 1

<2> When WTIMO bit = 1

A3

ST | AD6toADO| R/W | ACK | D7toDO | ACK | D7toD0 | ACK

SP

Al A2

A1:1ICSO register = 10001110B
AZ2: [ICSO register = 01000100B
A 3: [ICSO0 register = 00000001B

Remark A: Always generated
A: Generated only when SPIEO bit = 1

A3
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CHAPTER 18 BUS CONTROL FUNCTION

(2) Address wait control register (AWC)
This register is used to secure the setup and hold time for the address latch.
The AWC register can set an address setup wait state or address hold wait state that is to be inserted in each
bus cycle. The address setup wait state is inserted before T1 state and the address hold wait state is
inserted after T1 state.
Address setup wait state and address hold wait state insertion can be set with the AWC register for each CS
space.
This register can be read or written in 16-bit units.
Reset sets this register to FFFFH.

Cautions 1. The internal ROM, internal RAM, and on-chip peripheral I/O areas are not subject to
address setup wait state and address hold wait state insertion.
2. During address setup wait state and address hold wait state, the WAIT pin-based
external wait function is disabled.
3. Write to the AWC register after reset, and then do not change the set values. Also,
when changing the initial values of the AWC register, do not access an external memory
area until the settings are complete.

After reset: FFFFH  R/W Address: FFFFF488H

15 14 13 12 11 10 9 8
awe| 1 | 1 [ o ] ] o
ﬁsignal
7 6 5 4 3 2 1 0
[+ [ + | 1 | 1+ | anwr | aswr | anwo | Aswo |
__ — ——
CSn signal CS1 CSo

AHWnN | Specification of address hold wait state inserted in each CSn space (n =0, 1)

0 Not inserted

1 Inserted

ASWn | Specification of address setup wait state inserted in each CSn space (n=0, 1)

0 Not inserted

1 Inserted

Caution Be sure to set bits 4 to 15 to “1”. If they are set to “0”, the operation is not guaranteed.
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CHAPTER 21 STANDBY FUNCTION

21.4 IDLE Mode

21.4.1 Setting and operation status

The IDLE mode is set by clearing (0) the PSMR.PSMO bit and setting (1) the PSC.STB bit in the normal operation
mode.

In the IDLE mode, the clock generator and PLL continue operation 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 IDLE 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 an external clock continue operating.

Table 21-5 shows the operation status in the IDLE mode.

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

Caution Insert five or more NOP instructions after the instruction that stores data in the PSC register to
set the IDLE mode.

21.4.2 Releasing IDLE mode

The IDLE mode is released by an unmasked external interrupt request signal (INTPOO, INTPO1, INTPO2 to INTPO7
(VB50E/IG3 only), INTP08 to INTP13, INTP17, INTP18, INTADTO, or INTADT1 pin input), an unmasked internal
interrupt request signal (CSIB-related interrupt request signal in the slave mode) from the peripheral functions
operable in the IDLE mode, or a reset signal (RESET pin input, reset signal (LVIRES) generation by low-voltage
detector (LVI), or reset signal (POCRES) generation by power-on-clear circuit (POC)).

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

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

Caution When PSC.INTM bit = 1, the IDLE mode cannot be released by the unmasked maskable
interrupt request signal.

(a) If an interrupt request with a priority lower than or same as the interrupt request signal currently being
serviced is generated, the IDLE mode is released, but the newly generated interrupt is not acknowledged.
The interrupt request signal itself is retained. Therefore, execution starts at the next instruction after the
IDLE instruction.

(b) If an interrupt request signal with a priority higher than that of the interrupt request signal currently being

serviced is issued (including a non-maskable interrupt request signal), the IDLE mode is released and that
interrupt request signal is acknowledged. Therefore, execution branches to the handler address.
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