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V850E/IG4, V850E/IH4 CHAPTER 1 INTRODUCTION

1.2 Features

O Minimum instruction execution time:
10 ns (at internal 100 MHz operation)

O General-purpose registers: 32 bits x 32

O CPU features: Signed multiplication (16 bits x 16 bits — 32 bits or 32 bits x 32 bits — 64 bits):
1 to 2 clocks
Saturated operation instructions (with overflow/underflow detection function)
32-bit shift instructions: 1 clock
Bit manipulation instructions
Load/store instructions with long/short format
Signed load instructions

O Internal memory: RAM: 24 KB (See Table 1-1)
Flash memory: 256/384/480 KB (See Table 1-1)

O On-chip debug function:  Supports MINICUBE®, MINICUBE2.

O Interrupts/exceptions: Non-maskable interrupts: 1 source (external: none, internal: 1)
Maskable interrupts: 103 sources (external: 22, internal: 81)
Software exceptions: 32 sources
Exception traps: 2 sources

O DMA controller: 7 channels
Transfer unit: 8 bits/16 bits/32 bits
Maximum transfer count: 4096 (2%
Transfer type: 2-cycle
Transfer modes: Single/single step
Transfer targets: On-chip peripheral I/0 < Internal RAM
Transfer request: On-chip peripheral 1/O/software

Next address setting function

O I/O lines: V850E/IG4: Total: 67 (Input ports: 12, I/O ports: 55)
V850E/IH4: Total: 80 (Input ports: 12, I/O ports: 68)
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V850E/IG4, V850E/IH4 CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

(9) TAAN counter read buffer register (TAANCNT)
The TAANCNT register is a read buffer register that can read the count value of the 16-bit counter.
If this register is read when the TAANCTLO.TAANCE bit = 1, the count value of the 16-bit timer can be read.
This register is read-only, in 16-bit units.
The value of the TAANCNT register is cleared to 0000H when the TAAnCE bit = 0. If the TAANCNT register is
read at this time, the value of the 16-bit counter (FFFFH) is not read, but 0000H is read.
The value of the TAANCNT register is cleared to 0000H after reset, and the TAANCE bit is cleared to 0.

After reset: 0000H R Address: TAAOCNT FFFFF66AH, TAAICNT FFFFF68AH,
TAA2CNT FFFFF6AAH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
waent | ] ] [ PP ]
(n=0to02)

6.5 Timer Output Operations
The following table shows the operations and output levels of the TOANO and TOAnN1 pins.

Table 6-6. Timer Output Control in Each Mode

Operation Mode TOAnN1 Pin TOANO Pin
Interval timer mode PWM output
External event count mode None
External trigger pulse output mode External trigger pulse output PWM output
One-shot pulse output mode One-shot pulse output
PWM output mode PWM output
Free-running timer mode PWM output (only when compare function is used)
Pulse width measurement mode None

Remark n=0t02
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V850E/IG4, V850E/IH4

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

Figure 6-23. Configuration of TAA2 in External Trigger Pulse Output Mode
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T
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Note Because the external trigger input pin (TIA20) and timer output pin (TOA20) are the same pin,
the two functions cannot be used at the same time.

In the external trigger pulse output mode, select the internal clock as the count clock
(by clearing the TAA2CTL1.TAA2EEE bit to 0).

INTTA2CCO signal
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V850E/IG4, V850E/IH4 CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

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

Figure 6-31. Software Processing Flow in One-Shot Pulse Output Mode (1/2)

FFFFH

D?_ Dot —
16-bit t
It counter Dio /

0000H

TAANCE bit

Triggerhete! —| | | | —|

TAANCCRO register x Doo Dot

INTTANCCO signal —| —|

TOANOQ pin outputNote2

TAANnCCR1 register x D1o Di1

INTTAnCC1 signal —| —|

TOANT1 pin output

<1> <2> <3>

Notes 1. A software trigger for TAAO and TAA1, and an external trigger input (from the TIA20 pin) for
TAA2
2. For TAA2, this function can only be used by using a software trigger.

Remark n=0to2
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V850E/IG4, V850E/IH4 CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

Figure 6-35. Register Setting in PWM Output Mode (2/2)

(d) TAA2 1/O control register 2 (TAA210C2)

TAAEEST TAA2EESO TAA2ETST TAA2ETSO
TAA2IOCZ|O‘0‘0‘0‘0/1‘0/1‘0‘O|

Select valid edge
of external event
count input (TIA20 pin).

(e) TAAnN counter read buffer register (TAANCNT)
The value of the 16-bit counter can be read by reading the TAANCNT register.

(f) TAAnN capture/compare registers 0 and 1 (TAAnNCCRO0 and TAAnNCCR1)
If Do is set to the TAANCCRO register and D1 to the TAANCCR1 register, the cycle and active level of
the PWM waveform are as follows.

Cycle = (Do + 1) x Count clock cycle
Active level width = D1 x Count clock cycle

Remarks 1. TAA2 I/O control register 1 (TAA2I0OC1) and TAAn option register 0 (TAANOPTO) are not
used in the PWM output mode.
2. n=0to2
a=0,1
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V850E/IG4, V850E/IH4

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: 00H R/W  Address: TTOCTLO FFFFF580H, TT1CTLO FFFFF5COH,
TT2CTLO FFFFF780H, TT3CTLO FFFFF7COH
<7> 5 4 3 2 1
TmeTo [ Tmce| o | o | o 0  |TTnCKS2|TTnCKS1|TTnCKSO|
(n=01t03)
TTnCE TMTn operation control
0 TMTn operation disabled (TMTn reset asynchronouslyN°t)
1 TMTn operation enabled. TMTn operation start
TTnCKS2| TTnCKS1| TTnCKS0 Internal count clock selection
0 0 0 fxx/2
0 0 1 fxx/4
0 1 0 fxx/8
0 1 1 fxx/32
1 0 0 fxx/256
1 0 1 fxx/1024
1 1 0 fxx/2048
1 1 1 fxx/4096

counter is reset.

Remark fxx: Peripheral clock

Cautions 1. Set the TTnCKS2 to TTnCKSO bits when the TTnCE bit = 0.
When the value of the TTnCE bit is changed from 0 to 1, the TTnCKS2 to TTnCKSO0 bits can
be set simultaneously.

2. Be sure to set bits 3 to 6 to “0”.

Note The TTnOPTO.TTnOVF bit and the 16-bit counter are reset simultaneously. Moreover, timer outputs
(TOTNO and TOTn1 pins) are reset to the TTnlOCO register set status at the same time as the 16-bit

RO1UHO0307EJ0300 Rev.3.00
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V850E/IG4, V850E/IH4 CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

(11) TMTn capture/compare register 0 (TTnCCRO)
The TTnCCRO register is a 16-bit register that can be used as a capture register or compare register
depending on the mode.
This register can be used as a capture register or a compare register only in the free-running timer mode,
depending on the setting of the TTnOPTO.TTnCCSO bit. In the pulse width measurement mode, the
TTnCCRO register can be used only as a capture register. In any other mode, this register can be used only
as a compare register.
The TTnCCRO 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.

Remark n=01t0o3

After reset: 0000H R/W Address: TTOCCRO FFFFF58AH, TT1CCRO FFFFF5CAH,
TT2CCRO FFFFF78AH, TT3CCRO FFFFF7CAH

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ovowg Lt [T [ TP PP ]
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V850E/IG4, V850E/IH4 CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

8.6.7 Pulse width measurement mode (TTnMD3 to TTnMDO bits = 0110)

In the pulse width measurement mode, 16-bit timer/event counter T starts counting when the TTnCTLO.TTnCE bit
is set to 1. Each time the valid edge input to the TITna pin has been detected, the count value of the 16-bit counter
is stored in the TTnCCRa register, and the 16-bit counter is cleared to 0000H.

The interval of the valid edge can be measured by reading the TTnCCRa register after a capture interrupt
request signal (INTTTEQCna) occurs.

As shown in Figure 8-46, select either the TITnO or TITn1 pin as the capture trigger input pin and set the unused
pins to “No edge detection” by using the TTnlOC1 register.

Remark n=01t03
a=0,1

Figure 8-44. Configuration of TMTO and TMT1 in Pulse Width Measurement Mode

Clear
Internal count clock —| Count ]
clock | 16-bit t )
. Edge [~ selection -bit counter INTTTIOVm signal
et o [# |
count input) INTTTEQCmMO signal
TTmCE bit
TITmO pin O—~{ Edge +—= INTTTEQCm1 signal
(capture detector®?
trigger input) TTmCCRO register
(capture)
TITm1 pin O—{ Ede
(captl?re detector®?
trigger input) TTmCCRT1 register
(capture)

Notes 1. Set by the TTmIOC2.TTmEES1 and TTmIOC2.TTmEESO bits.
2. Set by the TTmIOC1.TTmIS1 and TTmIOC1.TTmISO0 bits.
3. Set by the TTmIOC1.TTmIS3 and TTmIOC1.TTmIS2 bits.

Remark m=0, 1
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V850E/IG4, V850E/IH4 CHAPTER 11 WATCHDOG TIMER FUNCTIONS

11.3 Control Registers

(1) Watchdog timer mode register (WDTM)
The WDTM register sets the overflow time and operation clock of the watchdog timer.
This register can be read or written in 8-bit units. This register can be read any number of times, but can be
written only once following reset release; it cannot then be written a second or subsequent time.
Reset sets this register to 67H.

After reset: 67H R/W Address: FFFFF6DOH

7 6 5 4 3 2 1 0
wotM | o | womt | womo | o o |wbocs2 | wbcst | woeso |
WDM!1 WDMO Selection of operation mode of watchdog timer
0 0 Stop operation
0 1 Non-maskable interrupt request mode
(generation of INTWDT signal)
1 X Reset mode (generation of WDTRES signal)

Cautions 1. For details of the WDCS2 to WDCSO bits, see Table 11-2 Overflow Time.
2. If the WDTM register is rewritten while the watchdog timer is counting, the counter of the
watchdog timer is cleared to 0000H.
3. Be sure to clear bits 3, 4, and 7 to “0”.

Table 11-2. Overflow Time

WDCS2 | WDCSH1 WDCSO0 | Overflow Time | fxx = 100 MHz

0 0 0 2"%/fxx 5.2ms

0 0 1 2%/fxx 10.5 ms

0 1 0 2% ffxx 21.0 ms

0 1 1 2%/fxx 41.9 ms

1 0 0 2%/fxx 83.9 ms

1 0 1 2%/fxx 167.8 ms

1 1 0 2%/fxx 335.5 ms

1 1 1 2%/fxx 671.1ms

ROTUH0307EJ0300 Rev.3.00 Page 623 of 1192
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V850E/1G4,

V850E/IH4 CHAPTER 14 ASYNCHRONOUS SERIAL INTERFACE A (UARTA)

14.2.1 Pin functions of each channel

The input and output pins used by UARTA in the V850E/IG4 and V850E/IH4 are alternately used for other
functions as shown in Table 14-2. To use these pins for UARTA, set up the related registers as described in Table 4-
16 Settings When Pins Are Used for Alternate Functions.

Table 14-2. Pins Used by UARTA

Channel Pin No. Port UARTA UARTA Other Functions
1G4 IH4 Reception Input | Transmission
GC | GF | GC Output
UARTAO |46 |74 |96 | P40 RXDAO - SIFO/DDI/TOA00
47 |75 |97 | P41 - TXDAO SOFO0
UARTA1 |54 |82 |106 | P30 RXDA1 - SCL
55 |83 | 107 | P31 - TXDA1 SDA
UARTA2 |56 |84 | 108 | P32 RXDA2 - SIF1
57 |85 | 109 | P33 - TXDA2 SOF1
Remark 1G4: V850E/IG4

IH4: VB50E/IH4

GC (V850E/IG4): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG4): 100-pin plastic LQFP (14 x 20)

GF (V850E/IH4): 128-pin plastic LQFP (fine pitch) (14 x 20)
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V850E/IG4, V850E/IH4 CHAPTER 16 CLOCKED SERIAL INTERFACE F (CSIF)

16.3 Mode Switching Between CSIF and Other Serial Interface

16.3.1 Mode switching between CSIF0 and UARTAO
In the V850E/IG4 and V850E/IH4, CSIFO and UARTAO share a pin, and these functions cannot be used at the
same time. To use the pin for the CSIFO function, set up the PMC4, PFC4, and PFCE4 registers in advance.
Switching the operation mode between CSIFO and UARTAO, the serial interfaces, is described below.

Caution

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

Figure 16-2. Operation Mode Switch Settings of CSIFO and UARTAO

After reset: 00H R/W Address: FFFFF448H

5 4 3 2 1 0
PMca | o | o | o [ Pmcas | pmcas | Pmca2 | PMCat | PMCao |

After reset: 00H R/W Address: FFFFF468H

6 5 4 3 2 1 0
o | PFcas | o | PFcar | PFCao |

PFca | o

After reset: 00H R/W Address: FFFFF708H

7 6 5 4 3 2 1 0
PFCE4 [ o 0 0 0 0o |PrcEs2| o |PFCE40]|

PMC42 | PFCE42 Operation mode

0 X Port I/O mode

1 0 SCKFO0
PMC4n | PFC4n Operation mode

0 X Port I/O mode

1 0 CSIF0 mode

1 1 UARTAO mode

Remarks 1. n=0, 1
2. x=0or1
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V850E/IG4, V850E/IH4

CHAPTER 17 I’C BUS

(1) lIC control register 0 (IICC0)

The IICCO register is used to enable/stop I’C operations, set wait timing, and set other I°C operations.

The IICCO register can be read or written in 8-bit or 1-bit units.

However, set the SPIEO, WTIMO, and

ACKEQO bits when the IICEO bit is 0 or during the wait period. When setting the IICEQ bit from “0” to “1”,

these bits can also be set at the same time.
Reset sets this register to 00H.

being executed.

The SCL and SDA lines are set to high impedance.

cleared to 0.

Its uses include cases in which a locally irrelevant extension code has been received.

The STTO, SPTO, IICS0.MSTSO0, ICS0.EXCO, 1ICS0.COI0, IICS0.TRCO, IICS0.ACKDO, and 1ICS0.STDO bits are

(1/4)
After reset: O0H R/W Address: FFFFFD82H
<7> <6> <5> <4> <3> <2> <1> <0>
IICCO IICEO LRELO WRELO SPIEO WTIMO ACKEO STTO SPTO
IICEOQ I°C operation enable/disable specification
0 Stop operation. Reset the 1ICSO0 register"*". Stop internal operation.
1 Enable operation.
Be sure to set this bit to 1 when the SCL and SDA lines are high level.
Condition for clearing (IICEO bit = 0) Condition for setting (IICEO bit = 1)
o Cleared by instruction e Set by instruction
* Reset
LRELO"™* Exit from communications
0 Normal operation
1 This exits from the current communications and sets standby mode. This setting is automatically cleared to O after

are met.
o After a stop condition is detected, restart is in master mode.

The standby mode following exit from communications remains in effect until the following communications entry conditions

* An address match or extension code reception occurs after the start condition.

Condition for clearing (LRELO bit = 0)

Condition for setting (LRELO bit = 1)

* Automatically cleared after execution
¢ Reset

e Set by instruction

Notes 1.
reset.

Caution

The IICSO0 register, and the IICF0.STCFO, IICFO0.IICBSYO0, IICCL0.CLDO, and IICCL0.DADO bits are
2. This flag’s signal is invalid when the IICEO bit = 0.
If the I°C operation is enabled (IICEO bit = 1) when the SCL line is high level and the SDA

line is low level, the start condition is detected immediately. To avoid this, after enabling
the I°C operation, immediately set the LRELO bit to 1 with a bit manipulation instruction.

RO1UHO0307EJ0300 Rev.3.00
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V850E/IG4, V850E/IH4

CHAPTER 17 I’C BUS

The following shows an example of the processing of the slave device by an INTIIC interrupt (it is assumed that
no extension codes are used here). During an INTIIC interrupt, the status is confirmed and the following steps are

executed.

<1> When a stop condition is detected, communication is terminated.
<2> When a start condition is detected, the address is confirmed.

If the address does not match,

communication is terminated. If the address matches, the communication mode is set and wait is released,

and operation returns from the interrupt (the ready flag is cleared).

<3> For data transmission/reception, when the ready flag is set, operation returns from the interrupt while the

I°C bus remains in the wait status.

Remark <1>to <3> in the above correspond to <1> to <3> in Figure 17-20 Slave Operation Flowchart (2).

Figure 17-20. Slave Operation Flowchart (2)

( INTIIC occurred )

Yes <1>

SPD0O =17

No
Yes <2>
STDO =17
No No
COI0=1?
<3>
Yes

Set ready flag

Communication direction flag <~ TRCO
Set communication mode flag
Clear ready flag

'

Clear communication
direction flag, ready flag,
and communication mode flag

( Interrupt servicing completed )
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V850E/IG4, V850E/IH4 CHAPTER 17 I’C BUS

17.17 Timing of Data Communication

When using I°C bus mode, the master device generates an address via the serial bus to select one of several
slave devices as its communication partner.

After outputting the slave address, the master device transmits the ICS0.TRCO bit that specifies the data transfer
direction and then starts serial communication with the slave device.

The 1ICO register’s shift operation is synchronized with the falling edge of the serial clock (SCL pin). The transmit
data is transferred to the SO latch and is output (MSB first) via the SDA pin.

Data input via the SDA pin is captured by the 1ICO register at the rising edge of the SCL pin.

The data communication timing is shown below.

ROTUH0307EJ0300 Rev.3.00 Page 941 of 1192
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V850E/IG4, VB50E/IH4 CHAPTER 23 POWER-ON CLEAR CIRCUIT

CHAPTER 23 POWER-ON CLEAR CIRCUIT

23.1 Function

Functions of the power-on-clear circuit (POC) are shown below.

¢ Generates a reset signal (POCRES) upon power application.

e Compares the supply voltage (V850E/IG4: EVbpo, EVpp1, EVbp2, VB50E/IH4: FVbp) and detection voltage
(Vroco), and generates a reset signal when the supply voltage drops below the detection voltage (detection
voltage (Vroco): 3.7V £0.2 V).

Remark The V850E/IG4 and V850E/IH4 have the reset source flag register (RESF) that indicates generation of
a reset signal (WDTRES) by watchdog timer overflow and a reset signal (LVIRES) by low-voltage
detector (LVI).
The RESF register is not cleared to 00H when a reset signal (WDTRES or LVIRES) is generated, and
its flag corresponding to the reset source is set to 1.
The RESF register is cleared (00H) when a reset signal (POCRES) by power-on-clear circuit (POC) is
generated.
For details of the RESF register, sse CHAPTER 21 RESET FUNCTIONS.
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V850E/IG4, VB850E/IH4

CHAPTER 25 FLASH MEMORY

Table 25-8. Wiring Correspondence Between Dedicated Flash Memory Programmer and V850E/IG4,

V850E/IH4 (1/2)
Pin No. Dedicated Flash 1/0 V850E/IG4, V850E/IH4
Memory Programmer (PG-FP4 or Pin Name Pin No.
(PG-FP4 or PG-FP5) PG-FP5 Side) G4 Ha
GC GF GF
1 GND - Vsso 38 66 81
Vsst 64 92 117
Vss2 91 19 28
EVsso 41 69 85
EVss1 63 91 116
EVss2 100 28 38
EVss3 - - 8
EVsss - — 74
AVsso 5 33 43
AVss1 10 38 48
AVss2 27 55 66
2 RESET Output RESET 39 67 82
3 SI/RxD Input SOFO0 47 75 97
4 Vob - EVooo 40 68 83
EVob1 62 90 115
EVob2 99 27 37
EVoos - - 7
FVoo - - 114
AVbpo 7 35 45
AVbp1 8 36 46
AVbp2 26 54 65
AVREFPO 6 34 44
AVRerP1 9 37 47
5 SO/TxD Output SIFO 46 74 96
6 Vep x NC - - -
7 scK Output SCKFO 48 76 98
8 H/S Input P44 50 78 100
9 CLK"* Output X1t 36 64 79
10 VDE X NC - - -

Note In the V850E/IG4 and V850E/IH4, external clock input is prohibited. Mount the resonator on board.

Remark NC: No Connection

IG4: V850E/1G4
IH4: VB50E/IH4
GC (V850E/IG4): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG4): 100-pin plastic LQFP (14 x 20)
GF (V850E/IH4): 128-pin plastic LQFP (fine pitch) (14 x 20)
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V850E/IG4, VB850E/IH4

CHAPTER 25 FLASH MEMORY

25.8.3 Communication commands
The V850E/IG4 and V850E/IH4 communicate with a flash memory programmer by means of commands. The

commands sent from the flash memory programmer to the V850E/IG4 or V850E/IH4 are called “commands”. The
response signals sent from the V850E/IG4 or V850E/IH4 to the flash memory programmer are called “response

commands”.

5

Flash memory

programmer

Command

_Response command

V850E/1G4,
V850E/IH4

The following shows the commands for flash memory control in the V850E/IG4 and V850E/IH4. All of these
commands are issued from the dedicated flash memory programmer, and the V850E/IG4 and V850E/IH4 perform
the processing corresponding to the commands.

Table 25-10. Flash Memory Control Commands

Classification Command Name Support Function
UARTAO | CSIFO Note

Blank check Block blank check command \/ \/ \/ Checks if the contents of the memory in the
specified block have been correctly erased.

Erase Chip erase command S S \ Erases the contents of the entire memory.

Block erase command S \/ \ Erases the contents of the memory of the
specified block.

Write Program command \/ \/ \ Writes the specified address range, and
executes a contents verify check.

Verify Verify command «/ \/ \/ Compares the contents of memory in the
specified address range with data
transferred from the flash memory
programmer.

Checksum command S \/ \/ Reads the checksum in the specified
address range.

System setting Silicon signature command Reads silicon signature information.

and control Security setting command \ \/ \/ Prohibits the chip erase command, block
erase command, program command, read
command, and boot area rewrite.

Note CSIFO supporting handshake
R0O1UHO0307EJ0300 Rev.3.00 Page 1102 of 1192
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V850E/IG4, VB850E/IH4 CHAPTER 25 FLASH MEMORY

The VB850E/IG4 and V850E/IH4 send back response commands for the commands issued from the flash memory
programmer. The response commands sent from the V850E/IG4 and V850E/IH4 are listed below.

Table 25-11. Response Commands

Response Command Name Function
ACK (Acknowledge) Acknowledges command/data, etc.
NAK (Not acknowledge) Acknowledges illegal frame, etc.
Command number error Acknowledges illegal command/data, etc.
Parameter error Acknowledges illegal parameter, etc.
Checksum error Acknowledges checksum of frame
Protect error Acknowledges when protection is in effect
During processing (BUSY) Acknowledges during processing
Other than above Error
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V850E/IG4, V850E/IH4 CHAPTER 26 ELECTRICAL SPECIFICATIONS

(6) CSIF timing

(a) Master mode
(Ta =-40 to +85°C, Voboo = Vop1 = Vop2=1.35t0 1.65 V,
EVopo = EVop1 = EVbp2 = AVbpo = AVbp1 = AVop2=4.0t0 5.5 V,
Vsso = Vss1 = Vss2 = EVsso = EVss1 = EVss2 = AVsso= AVss1 = AVss2 = 0 V, CL = 50 pF)

Parameter Symbol Conditions MIN. MAX. Unit
SCKFn cycle tkeym <22> 125 ns
SCKFn high-/low-level width towam, | <23> torw/2 — 10 ns

tkwim

SIFn setup time (to SCKFn™) tssim <24> 30 ns
SIFn setup time (to SCKFni) 30 ns
SIFn hold time (from SCKFn?) thsiv <25> 30 ns
SIFn hold time (from SCKFn!) 30 ns
SOFn output delay time (from SCKFnd) |tosom | <26> 30 ns
SOFn output delay time (from SCWT) 30 ns
SOFn output hold time (from SCKFnT) | tusom | <27> tkovw2 — 10 ns
SOFn output hold time (from SCWi) tkevw2 — 10 ns

Remark n=0to2

(b) Slave mode
(Ta =—-40 to +85°C, Vbpo = Vpp1 = Vpp2=1.35t0 1.65 V,
EVobo = EVop1 = EVbp2 = AVbbo = AVbp1 = AVbp2=4.0t0 5.5 V,
Vsso = Vss1 = Vss2 = EVsso = EVss1 = EVss2 = AVsso = AVss1 = AVss2 =0 V, CL = 50 pF)

Parameter Symbol Conditions MIN. MAX. Unit
SCKFn cycle tkeys <28> 125 ns
SCKFn high-/low-level width tewns, | <29> tkevs/2 — 10 ns

tkwis

SIFn setup time (to SCKFn™) tssis <30> 30 ns
SIFn setup time (to SCKFny) 30 ns
SIFn hold time (from SCKFn1) thsis <31> 30 ns
SIFn hold time (from SCKFn{) 30 ns
SOFn output delay time (from Scﬁl«) tosos <32> 30 ns
SOFn output delay time (from SCKFn™) 30 ns
SOFn output hold time (from SCWT) tHsos <33> tkevs/2 — 10 ns
SOFn output hold time (from SCWi) tkevs/2 — 10 ns

Remark n=0to2
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V850E/IG4, V850E/IH4 CHAPTER 26 ELECTRICAL SPECIFICATIONS

26.1.14 Supply voltage application/cutoff timing
(Ta =-40 to +85°C, Vbpo = Vbp1 = Vpp2 = 1.35 to 1.65 V, EVppo = EVbp1 = EVbb2 = AVpbpo = AVbb1 = AVbp2 = 3.5 to
5.5V, Vsso = Vss1 = Vss2 = EVsso = EVss1 = EVss2 = AVsso = AVss1 = AVss2 = 0 V, CL = 50 pF)

Parameter Symbol Conditions MIN. MAX. Unit

Delay time from EVoo rise to Voo rise trvR When using an external reset -50 50 ms
When using an internal reset -50 0 ms

Delay time from EVoo rise to AVop rise traR When using an external reset -50 50 ms
When using an internal reset -50 0 ms

Delay time from EVoo rise to RESET rise | trrr When using an external reset Tosc + 0.5 ms
Delay time from EVoo fall to Voo fall trvF 0 50 ms
Delay time from EVoo fall to AVoo fall traF 0 50 ms

Remark Tosc: Oscillation stabilization time
Supply voltage application/cutoff timing

<R> Cautions 1. There are no regulations for the voltage level and time of EVboo, EVop1, EVbb2, Vbpo, Vbb1, Vbb2,
AVbbo, AVpp1, and AVbpz in the process of natural discharge after power supply cutoff.
2. Apply all of the EVbbo, EVbb1, EVDD2, VDD0, VDD1, VDD2, AVDD0, AVDD1, and AVbb2 power supplies.
It is prohibited to apply one of these power supplies without supplying them all.

(a) External RESET (recommended conditions)

5V
SVAf-- b
EVobpo, EVob1, EVDD2 3.5
trvR_[ tRvR_| 1.5V trvF
1.35V/f———-F-—-, oo X -
Vopo, Vbbp1, VbD2 E
traR_|_tRAR_| 5V tFaF
35 V— A ——— | ————
AVbpo, AVbp1, AVDD2 / E
tRRR |

TEVp g
RESET 0 [y

(b) Internal RESET (recommended conditions)

5V
BBV X
EVboo, EVop1, EVbb2
trRvR 15V trvE
B S . | N
Vppo, Vop1, Vbb2 135V \
trRAR 5V tFAF
N

- T\ -
AVbpo, AVpp1, AVDD2 35V \
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