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C.1 Internal CPU Function

Q.1.1

In memory space

{1) If a word access is made to the offset address FFFFH in a segment, what does the real address become?

{2} When the V25/V35 family is reset, the internal data area is located at FFEQUH to FFFFFH. Does it overiap
the special function register area and bootstrap address of the internal data area?

(1) 1 aword access is made across the segment boundary {offset address = address next to FFFFH} in the V25/
V35 family, one byte in the sagment (offset address = FFFFH) and one byte outside the segment {starting
address of the next segment} are accessed. On the V20, V30, V40, and V50, address 0000H in the same
segment is accessed, unlike in the V2635 family.

{2} The addresses overlap each othar, but program fetchis not executed for the internal data area. When memory
is accessed to feteh a program, bus control signals, such as MREQ RAW, and MSTB are always output 1o the
external data area, thus the external memory is accessed. However, the internal ROM version devices
(uPD70P322 ) do not output control signals.

Cnly a data access is made 1o the special function register area,

Q1.2
I—What is the concept of the memory access time when the V25 family is interfaced with memory?

To intarface the V25 family with memory, relate V25 family specification toaps to the addrass access time of the
memory and tomao to the OF access time of the memaory.

290



APPENDIX C Q& A

— Q.1.3
In I/O space
{1) Addresses FFOOH to FFFFH are a reserved area. When is this area used?

FRFFH

Reserved

FF0OH
FEFFH

QCO0CH

{2} If an 1/O space address is not decoded with respect to the high-order eight bits (A8 to A15), what problem
arises for its use?

A13

{1} The reserved area is an area which can be used for future product expansion, and is not used at present,
{2) No problems arise for its use.

Q1.4
When using memory-mapped /O

(1) When the CPU internal memory is accessed, is the IDB register rewritten by the CPU rather thar by the
user?

{2} When using a register bank for hardware interrupts, is a write made directly inte the register bank area?

{1} Theuserneedsto setthe IDB register. A special function register access is programmed as a normal memaory
access is programmed.

(2) The register bank is relocated to memory according to the (DB register. Write directly into the register bank
area,
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C.2 Interrupt Function

Q2.1
’_ Can multiple interrupts be made within the same group?

Multiple interrupts cannot be made within the same group. [f interrupt flags are set within the same group, the
interrupt having the highest priority level is acknowledged, and other interrupts within the same group are not
acknowladged until 2 new FINT instruction is executed.

Therefore, for example, even if an INTPQ interrupt occurs white an external interrupt INTP1 is being executed,
multiple interrupt servicing of INTFQ and INTP1 cannot be performed.
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~(Q.2.2
For priority levels of external interrupts
(1) If an external interrupt request of INTPD or INTP1 input is made while an INT interrupt is being executed,

is the external interrupt acknowledged?
{2) Ifinterrupt requests are input to INTPG and INTP1 at the same time that an INT interrupt is being executed,

how is the operation performed?
(3) If INT is input while an INTPQ or INTP1 interrupt is being executed, is the INT interrupt acknowledged?

(1} If INTPO or INTP1 is input during execution of the INT interrupt service routing, it is acknowledged if the

interrupt flag is set to the EI state.
An example of the INT and INTPO or INTP1 service routing is given below.

<Main routine>
El <INT service routing>
on
(DINTPO
or -~
INTP1
Ei
@l <INTPO or INTP1 service routina>
INT input -~

FINT
R!%T I

RETI

Because INT is acknowledged and the interrupt disable state (D) is set, even if an INTPO or INTP1 interrupt

request occurs, it is not acknowledged.
When the interrupt flag is set to E! {snable interrupt), execution of the service routine for the pending
INTPQ or INTP1 interrupt is started.
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{2} 1f INTPQ and INTP1 are input at the same time during execution of the INT interrupt service routine, INTPO
is acknowledged and INTP1 is held pending because multiple interrupts within the same group cannot be
exacuted,

{3} The INT interrupt is not subject to multiple interrupt servicing control. Therefore, the INT interrupt is always
acknowledged if the interrupt flag is set to the El state. Shown below is an exampie of an INTPQ or INTP1
and INT interrupt service routine,

<Main routine>

El <INTPO or INTP1 service routine>
(n]};
El
INT service routine>
INTPD INT ingut —~= <
or -
INTP1
RETi
FINT |
RETI
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—Q.2.3

Register bank switching function

{1} s the same register bank used for multiple interrupts within the same group? if so, ¢an muiltiple interrupt
servicing be parformed?

{2) What types of interrupts can the register bank switching function not be used for?

(3) Doesthe CPUautomatically switch registerbanks? If 50, can the register bank contents before the register
banks are switched be saved and restored?

{4} interrupt request registers PRO to PR2 specify a new register bank. Within the same group, the value is
fixed to 7 {PRO to PR2 = 1, 1, 1) excapt for the highest priority. Is it fixed to register bank 7 except for
the highest priority?

{1) If a response by register bank switching is set for multiple interrupts within the same group, the interrupts
respond by using the same register bank.
However, the V25/VV35 cannot examine by occurrence of whatinterrupt abranch is taken to the service routine
using the register bank, and cannot make two or more interrupts within the same group respond by register
bank switching, but can perform the same interrupt servicing.
Onthe other hand, the V25+/V35+ can examine what interrupt is acknowledged by using the interrupt source
register (IRQS) after register bank switching response.

{2) The register bank switching function cannot be used for NMI, INT, INTTB, or software interrupts {except for
the BRKCS instruction).

{3) The CPU automatically switches register banks. At that time, PC and PSW are saved for the bank after
switching, but other registers remain unchanged and are retained in the register bank before switching. Only
PC and PSW are restored.

{4) Itis not fixed to bank 7.
The bank number at register bank switching of interrupt sources making up the same group is determined
by the interrupt request control register {PRO to PR2) of the interrupt source having the highest priority level
within the same priority igvel group.
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Q.2.4
The user's manual says "FINT instruction is executed just before termination of interrupt servicing except for
NMI, INT, or software interrupts”, However:

{1} Is the FINT instruction required for input/output instruction interrupis and FPO instruction interrupts?
{2} May the FINT instruction be executed in any case other than just before termination of interrupt servicing?

{1} The FINT instruction is not required. The FINT instruction is an instruction used as a signal of the interrupt
servicing tarmination for the internal interrupt controller, and therefore it needs to he executed in retuming
from interrupt servicing subject to priority level control from the interrupt controller.

{2} Be sure to execute the FINT instruction just befaore the specified RETI (or RETRBI) instruction.

The V25/VV35 family contains a special function register for managing the interrupt priority lavels and the FINT
instruction rasets the least significant bit thighest priority lavel) of the set bits of the interrupt priority register
{ISPR) in the interrupt controller. Therefore, when the FINT instruction is executed, an interrupt having the
same or lower Jevel as the interrupt currently being serviced is acknowiedged. (However, no interrupt is
acknowledged between the FINT instruction and the next instruction.)

If the FINT instruction is not exacuted, priority level control cannot be performed accurately,

Q.25

When bit 7 {IF) of the interrupt request control register is set to 1 by software, how does the V25/V35 family
operate (£l state)?

An interrupt {or macro service} occurs as an interrupt request is generated by the hardware.
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M
(2)
{3)

{4)
(5}
{6

—Q.2.6
The macra service function transfers data between the special function register area and memory space
according to an interrupt request. However:

Can block transfer be executed by the macro service function?

Can data be transfarred between I/0 and memory without using any special function register?

When data is transferred between a special function register and memory, are the address and bus control
signals externally output?

What are application exampies of the macro service function?

What is the efficient use of macro service channels when a number of tasks are processed?

When the MSC value {transfer count by macre service) is 0, what vector does an interrupt occurrence go
107

)

{2}

(3}

(4

(5

(6)

When one interrupt request occurs, one data transfer {containing operation processing! is executed by the
macro service function and block transfer cannot be executed by the function. However, block data
processing can be performed by making a number of requests.

DMA is used for transfer between /O and memory. Macro service is used for data transfer between a special
function register and memory.

The address and bus control signals for memary are output when external memory is accessed. However,
address and bus control signals are not output for special function registers.

Application examples are given below,

* At given time intervals, data from a port is read and a search is made for the data.

* At given time intervals, data is output to a port.

+ The interval time is changed according to an external request.

Because macro service need not be held pending by priority leve! control, it is generally efficient to start using
the macro service channels at 0 and the register banks at 7.

If MSC s 0, the MS/INT bit of the interrupt request control registeris setto 0. If the bitis 0, 2 vectored interrupt
or an interrupt due to register bank switching occurs, depending on how the ENCS bit is set. When the ENCS
bit is 0, a vectored interrupt is used, and when set to 1 the register bank switching function is used.
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Q.27
l— Can wait states be inserted into an INTAK cycle?

Wait states cannot be inserted into the INTAK cycle.
In the VZ5/V35 family, the external interrupt controller is positioned as an additional function (for expansion) and
the an-chip wait controller does not contain a wait state insertion function for interrupt acknowledge cycles.

Q28
To read or write one word in the V25 family, the word is divided into the low-order byte and high-crder byte.

When an interrupt request occurs between reading the low-order byte and reading the high-order byte, is the
interrupt acknowledged?

The interrupt request is not acknowledged until execution of one instruction terminates.
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C.3 Bus Control

1)

{2)
{3)

{4)
{5)

—Q.3.1
Memory bank configuration of V35 family

Why are the UBE and MSTB pins used to select a chip in memory bank selection? Why is the UBE pin
required for the MST8 pin to read the low-order address?

Are the A signal and UBE signat required in a read cycie?

Why is the physical address of the A18 bit cutput in the second bus cycle of address time division output
in the memory cycle?

Which of the high-order and low-order bits of an address are output first?

Can a program be fetched in byte units?

(1) The UBE pin is multiplexed with the A18 pin, and is activated at the timing when the MSTB pin is activated.

(2}
(3)
(4
(5

Thersfore, for high-order memory bank chip selection, the UEEpin and MSTB pin are ANDed with each other,
The UBE pin is required to access only memory’s high-order bank or memory's low-order bank during write
operation into odd addressas in word units (read operaticn in byte units is perfarmed twice) and write operation
in byte units.

The A0 signal and UBE signal are not required in read cycles.

The A18 bit is output in order to output the address as early as possible in limitation of the number of bits.
The A9 to A19 bits and A0 bit are output first.

A program is always fetched in word units by signals. When an odd address is accessed, only the high-order
byte of the address is read (the low-order byte becomes invalid}.
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= Q.3.2

Access to on-chip RAM area or on-chip ROM area

{1) When the on-chip RAM area is accessed, can wait states be inserted into a bus cycle by setting the wait
control register (WTC)?

(2) If a memory access is made to the V25/V35 on-chip ROM area, are bus address control signals externally
output?

{t}] Theon-chip RAM area is aiways accessed with no wait, independently of how programmable wait is set, This
also applies to the V25/V35's on-chip ROM area.

{2) If a program is fetched from an on-chip ROM zrea or a data access is mads to an on-chip ROM area, no bus
address control signals are externally output, When a program is fetched from the on-chip ROM area, the

internal dedicated bus is used, and therefore the previous access cycle address is held for the extermnal bus
addrass.

R
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B Q.33

READY signal input

(1) When the number of wait states is fixed to 0, 1, or 2, if the READY signal goes low, does the CPU
malfunction?

{2} With the V25, when two TAW states are inserted, the READY pin is set low, and one TW state is inserted,
what is the timing specification?

(3} 1f READY signalinputis made asynchronous (when the tscry, tHory conditionis not satisfied), does the CPU
malfunction?

{4} Isitpossible tofirst daactivate the READY signal {low) and activate thigh) anly when a bus cycle is escaped?

{1} When the number of wait states is fixed to 0, 1, or 2, READY signal input is ignored. Therefore, the CPU
operates normally.
(2) For V25 READY signal input, satisfy the tscar and twcry specifications.

Tt TAW TAW ™w T2

awarems /N /NN NN

MREQ (output)™™?
IOSTE (outputi™™? \( /

READY (input} oty

THCRY1
tscAY
N

£ 7 \

Notes 1. In memory cycle
2 InlfOcycls

(31 If READY signal input is made asynchronous, the state in which a wait state is entered or the state in which
no wait is entered is set, and the CPU does not malfunction.

{4} Itis possible. Even if the READY signal starts as inactive {low) and is active (high) only when a bus cycle
is skipped, no problems will arise.
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B Q3.4

In memory cycles

(1) What are the differences between the MREQ signal and MSTB signal in the V25 family?

(2} When the CPU accesses internal memory, are the MREQ and MSTB signals deactivated?

{3) In the V35 family, the MSTB signal is prolonged by wait insertion at the memory read timing. Why isn't
the MSTB signal prolonged by wait insertion in 8 rmemory write cycle?

(1} Tointerface the Y25 family with memory, an address is decoded 1o generate a memory chip sefect signal.
At that time, the MREQ signal controls memory DE,
The MSTE signal is used for an interface with DRAM. The MSTB signal controls the DRAM CAS signal. It
is not necessary to use the MSTB signal for other than the DRAM interface.

{2) When the CPU accesses internal memory, the MREQ signat and MSTB signal are deactivated (high).

{3) The width of the MSTB signal is fixed regardless of whether or not a wait is inserted in the write cycle. With
the V35 family, to interface DRAM, the CAS sighal (memory input signal) is generated by the MSTB signal.
To execute DMA transfer from /O (slow output) to memory, the MSTB signal is delayed 1o write data into
DRAM on the CAS signal’s falling edge {MSTB signal’s falling edge).

Q.35
When moving from a DMA cycle 1o a CPU bus cycle {fetch or data access}, is an idle cycle entered?

No idie cycle is antered.
If a program is already prefetched at the DMA cycle termination, the next bus cycle (prefetch) is executed without
entering an idle cycle,
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Q.36
In the V25 family user’'s manual, data is read or written on the CLKOUT signal's falling edge in the /O read/
write cycle drawing. When designing, is it necessary to make the same drawing as in the user's manual?

For the /O readiwrite cycle timing, refer to the AC characteristics described on the Data Sheet. When designing,
the CLKOUT signal need not be used. The IfO read/write cycle timing is generated by the IOSTB signal.

Q3.7
In the V25 family memory read timing

(1} is it necessary to satisfy toabr, toMre, and tomsp?

(2) Is speed within the data delay time tomrp required from the MREQ signal’s falling edge?
{3) Is data read on the MREQ signal's rising edge (twmnri)?

{1) toacs, tomsp, and tomso must be satisfied. (See section Q.1.2)
{2) Speed within tomep is required.
{3) Data is read on the MREQ signal’s rising edge.
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Q.3.8
I_Are tons and toama proionged by wait insertion at the V25 family memory and /O read/write cycle timing?

toais and toamer are not prolonged, even if a wait is inserted,

Remark |f the AC characteristics change by wait insertion, the specification is represented by a function of the
number (n) of wait states.
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C.4 DMA Controliar

Q4
What is the MIN. value of the required time from DMARQ signa! input to DMAAK signal output at the V25/
V255 DMA transfer timing?

The MIN, value of the required time from DMARGC signal input to DMAAK signal output on the v25/V255 is: N
denotes the number of required clack cycles for the instruction being executed.
* Dne transfer mode: 29 + N clock cycles
+ QOther modes: 27 + N clock cycles
At the following timing, 29 x 200 ns = 5.8 us is required until the DMAAK signal is output when one clock cycie
is 200 ns in the one transfer mode {with no wait).

200 ns
CLKQUT (output} ~-| l—
— |

I
2]

DMARQR {input)

"

DMAAKN (output)

P,

5.8us

{when bus hold function, refresh function is not used)
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Q.4.2
DMA mode register

{1} If the EDMA bit is 0 when the DMARQ signal is input, is a DMA request acknowledged?
{2} Is there a specification for DMARQ signal input for register setting?

{3) Can temporary stop of DMA transfer be controlled by setting the EDMA bit?

A.4.2
{1) If the EDMA bit of the DMA mode register is 0, DMA requests [DMARQ signal input) are ignored.
{2} The input delay time of the DMARQ signal for register setting is not specified.
{3) It can be controlied. If the EDMA bit is set to 0 to temporarily stop DMA transfer and then is set to 1, DMA
transfer can be restarted.

Q.4.3
I— In the V25 family, how is an access to /O determined in DMA transfer from memoaory to fO?

IfO is accessed by the DMAAK signal.
In DMA transfer between /O and memory, the /O which becomes the destination or source must be fixed by
the hardware. In response to the DMAAK signal, the I/O recognizes that a DMA response follows,
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Q4.4
Differences between V25/V35 and V25+/V35+

(1} Do they differ in their DMA transfer addressing method?

(2) s there a direct source of transfer rate improvement in DMA transfer on the V25+/V35.+?

{1} The V25/V35 uses the segment specification method; the V25+/V35+ uses the linear addressing method.
{2) Adirect source of transfer rate improvement is as to whether or not a dummy cycle exists on the timing char.
The V25/v35 starts a DMA transfer cycle by the microprogram (basic software in the CPU) and performs
request acknowledgment and transfer address control by software. Therefore, a dummy cycle is inserted
before and after the DMA bus cycle.
On the other hand, the V25+/A/35+ performs transfer processing by dedicated hardware, and therefore
performs processing instantaneously as compared with the V25/V35; for this reason, no dummy cycle is
inserted.
Because of these differences, the V25+/V35+ enables a drastic improvement in DMA response and transfer
rates.

Q.45
I_ Can the number of transfer bytes of one DMA he specified?

The number of transfer bytes and words for DMA transfer can be specified by setting the terminal counter (TC),

In the byte transfer mode, 64 Kbytas can be transferred consecutively; in the word transfer mode, 128 Kbytas can
be transferred consecutively.
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— Q.4.6

When a DMA request is canceled, how does the CPU operate at the following timing (except in the demand

release mode)?

@ When the DMARQ signai is active for 8T or more and the DMA request is canceled before the DMAAK
signal is output

CLKOUT (omput)__J I_:_I

I
N

DMARQC (input)

- 87 ar more - !

H 1M
CMAAK (cutput)

@ When the DMARQ signal is active within 8T (containing a short pulse) and the DMA request is canceled
before the DMAAK signal is output

CLKOUT foutput) |_:_J |_

IL
H

DMARQ (input)

[— BT{Pr lesy ———=

[ — H )
DMAAK (output]

@ Because the DMARQ signal is received on the DMARQ rising edge (when in single step, burst, or one transfer
mode), the DMA request is acknowledged.
@ The CPU does not aparate abnormally, but may not acknowledge the DMA request.

308



APPENDIXC Q& A

Q.4.7
!_ On the V25, how much time is taken from the DMA transfer termination to a DMA interrupt occurrence?

After setting DMA interrupt request control register DR, DF 1, the V25 executes the firstinstruction of the interrupt
service routine in 76 clock cycles (MIN.) for a vectored interrupt or in 45 clock cycles (MIN.} for a register bank
switching interrupt.

However, depending on the bus state at the last DMA transfer with TC = 0, program instruction fetch may be
inserted before the interrupt acknowledge cycle starts just after the DMA transfer. At that time, interrupt servicing
is delayed as long as the instruction fetch clock cycles.

Q4.8

In DMA transfer in the burst mode, if a refresh request is made during V25+/V35+ DMA transfer, what does
the DMA timing become?

If a refresh request is made during DMA transfer in the burst mode, a refresh cycle is inserted. A refresh cycle
is inserted between 1-byte transfer cycles. At that time, no idle cycle is entered before or after it.
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Q4.9
In the single step mode and the burst mode, can asynchronous DMA transfer processing be performed such

that with the DMARQ signal always set high, DMA processing is controlled by setting the EDMA and TDMA
bits of the DMA mode register?

In the single step mode, it can be controlied {stopped) by setting the EDMA bit.

In the burst mode, once DMA transfer starts, instruction processing containing manipulation of the EDMA and
TOMA bits is not performed, and therefore the DMA transfer cannot be stopped.

These modes are started on the rising edge of DMARQ signal input or by manipulating the TDMA bit. At that
time, the EDMA bit must be set to the enable state.

For asynchronous operation, DMA transfer is also started by fixing the DMARQ signal high and manipulating the
PMC2 register from the port mode to the control mode. Howaver, TDMA bit control is recommended.
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— Q.4.10

In the one transfer mode

{1} When a memory address is output to the address bus, where is an I/Q address specified?

{2} f the DMARQ signal is activa while the EDMA bit of the DMA mode register is changed from 0 to 1, is
a DMA request acknowledged?

(3) Inthe user's manual, transfer from memory to I/C is the only type of transfer described in the one transfer
mode. Does transfer from YO to memory differ from transfer from memory to /O only in the RAW signal
tevel? For transfer from /O to memory, is it necessary to address the DMA service channels?

{4} What is the MIN. value of the DMARQ signal pulse width to acknowledge a DMA reguest with the V25
family?

{1} In transfer from memory to /O in the one transfer mode, no /O address is output.
When DMA transfer is executed, the I/O requesting the DMA transfer is determined by the hardware.
Therefore, if the DMAAK signat is used as an /O chip select signal, /O can be selfected.

(2) The DMA reguest is not acknowledged. In the one transfer mode, when the EDMA bit is 0, DMA requests
are ignored.

{3} In the one transfer mode, transfer from I/O to memory differs from transfer from meamory to /O only in the
RAW signal output leval.
In transfer between /O and memory, I/O cannot be addressed by software, therefore any DMA service
channel setting is insignificant.

(4) 1t is specified by AC charactaristic twion,
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Q.4.11

V25+/V35+ demand release mode

{1) When cansecutive transfer is executed one byte at a time under the DMARQ signal conitrol, does the CPU
bus cycle operats in any period other than DMA transfer cycle?

{2) What control is performed for DMA transfer by using DMARQ signal controi?

{1) TheV25+/V35+ processes DMA transfer using dedicated hardware, and therefore the CPU bus cycle operates
in any period other than the DMA transfer cycle.

{2} Toexecute DMAtransferin the demand release mode, stop contrel must be performed by the DMARQ signal.
In the stop control, the number of DMA transfer cycle wait states must be two or more and the DMARQ signal
must be turned off within {T-50) ns {tsoana) after the DMAAK signal's falling edgs in the last cycle before the
transfer stops. {See below.)

Therefore, to ensure that the transfer is stopped in the last DMA transfer cycle, the DMARQ signal exceeding
{T-50) ns is masked after the DMAAK signal's falling edge.
To ensure that DMA is started once or more, hold the DMARQ signal high until the DMAAK signal’s falling

edge.
{<—— 2 wait states ——»|
T TAW TAW T2
wemesn /- N\_/ N/ S\
DMARGQ finput) \
DMAAK {output) ———NL—' /
Within T-50 ns
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C.5 Clock Genearator

— Q5.1

Pracessor control register (PRC)

(1} If the oscillation frequency dividing ratio is changed by setting the PCKQ and PCK1 bits, is CPU operation
affected?

{2} If aninternal RAM access is disabled by setting the PRC RAMEN bit, can the external memory of the same
address bs accessed? At that time, can the register bank be used?

(1) Even if the oscillation frequency dividing ratio is changed by setting the PCK( and PCK1 bits, no problems
arise in CPU operation. The frequency can be changed by software,

{2} If the RAMEN bit is set to 0 1o disable accessing the internal RAM, external memory is accessed regardiess
of the addresses.
The register bank can be used. A data access cannot be made as memory, but the register bank can be
referenced as registers.
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C.6 Timer Unit

Q.6.1
When the timer unit is set to the interval timer mode
(1) Are timers 0 and 1 fixed to the 18-bit full count mode?

{2) Is it possible to make the period set in the TMO register of timer 0 a square wave and output the square
wave to the TOUT pin?

{1} Timers 0 and 1 are not fixed to the 16-bit full count mode. Any desired count operation can be performed
by setting count values in the MDO and MD1 registers.

{2) In timer O in the interval timer mode, the TMO register serves as a timer {counter) and a period is set in the
MDQ bit. The square wave inverted in the period can be output to the TOUT pin. Square wavas that are not
50% duty square waves cannot be output.

— 0.6.2
If the system clock frequency {fcwk) is 8 MHz in the interval timer mode on the V25, when TCLKn bit = 0 of
the timer contro! register is used, what vatue is set in the MDn register 1o set the 20-ms interval timer value?

To set the 20-ms interval timer value when fcie = B Mz and TCLKn bit = 0, set the MDn register value to 682BH
(26687).

Calculation example
TCLKn = O: Count clock fok/6
For use with 8 MHz, 8 MHz/6 = 1.33 MHz (clock period: 0.75 us)
The 20-ms interval timer counts as follows.

20ms
0.75 us

= 26667

Set MDn = 682EH (26667,
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C.7 Serial interface

Q7.1
Does insertion of an idle time of one clock cycle or more between data units in data transmission/reception
at a baud rate of 750 kbps or more mean insertion of one clock cycle between bits?

Inserticn of the idle tire of one clock cycle or more between data units means that the idle time of one clock
cycle or more (shift clock) is required for each one-byie data transfer. In the asynchronous mode, an idle ¢ycle with
high level is required for one clock cycle or more. In the asynchronous mode, set one stop bit for V25/V35 family
reception and two stop bits for the serial contraller at the transmitting party for interfacing.

Q.7.2

To make a serial interface of the V25//35 family with another microcomputer, data shifts one bit and is not
restored due 1o mixing noise in the seriai line, etc. What is a countermeasure for this symptom?

If data bit shift occurs due to noise, the serial register must be cleared and transfer must be executed again from
the beginning.

To clear the serial register, perform either of the following.

D Write into the SCCO register

(@ Change the MDO bit of the SCMO register (/0 interface mode — asynchronous mode —» [f0 interface mode)
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Q73

When using the asynchronous mode for transmission on the V25 family serial interface

{1} How long does it take for a start bit to be actually output after a macro service is started by a program?

(2} Assuming a baud rate of 4800 bps, how long does it take for a start bit to be actually output after data
is set in a transmit huffer by a program?

{1} Describad below is how to find the approximate time when on-chip RAM is enabled and byte transfer is
executed.
{D First, the IF flag is set at the execution start timing of the next instruction to the IF flag setting instruction,
@ To execute a macro service {in normal mode)
The macro service is executed 11 clock cycles (MIN.) after the IF flagis set. Furthermore, it takes (24+W)
clock cycles to execute data transfer from memory to a transmit buffer (TxBn). (W is the number of wait
states.)
@ To execute a macro service {in character search mode)
The macro service is executed 11 clock cycles after the IF flag is set. Furthermore, it takes (27+W) clock
cycles to execute data transfer from memory to a transmit buffer (TxBn), as in @above.
@ When the macro service terminates and exscution of the next instruction starts, data transfer 1o the
transmit buffer (TxBn) executed in Dor @ is actually executed.
® A start bit is output on the rising adge of the next shift clock cycle after step @ terminates, The
approximate time is found from the time of @+® or @ +® if @ and @can be ignored.
{2) When a write instruction into a transmit buffer (TxBn} is executed, data is transferred 1o the transmit buffer
at the start timing of the next instruction. The serial interface operates independently of the instruction
execution (system clock} and a start bit is output 1/fck {seconds} to 1/4800 (seconds) after,
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Q7.4
l_ For transmission in the YO interface mode, can a transmit ¢clock be input from the outside?

Extarnal transmit clocks cannot be input.

Q.75
l— In the V35 family, what is the macro service rasponse time (maximum transfer rate} in the I/Q interface mode?

The macro service response time used for the serial intarface (request occurrence — transfer execution start)
is as follows. (N is the remaining number of clock cycles of the instruction being executed when a request is
acknowledged.)

For transmission and on-chip RAM enable

» Normal mode: 36+N to 52+N clock cycles
» Character search mode: 39+N to 55+N clock cycles

Therefore, the data exchange speed with a transmit buffer is limited by the response time.

This also applies to reception {but the number of ciock cycles differs).

However, if bus hold, refresh cycle, stc., are contained, it is beyond the range.
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{1
{2)
{3)
{4)

~Q.7.6
In serial interface interrupt requests

What is the condition for clearing (to 0} bit 7 of the interrupt request control register {SEFn, SRFn, STFn)?
What is the timing at which the SRFn bit is set to ON?

Is register bank switching response enabled for serial interface interrupts?

If a reception error interrupt occurs during reception completion interrupt servicing by a macro service,
is the interrupt servicing executed so far then held pending?

(1
(2
(3
4

318

The SEFn, SRFn, and STFn bits are automatically cleared to 0 in their respective interrupt acknowledge cycles.
The SRFn bit is set to ON when data is sat in a receive buffer {Rx8n} from the shift register.

Register bank switching response is enabled for serial interface interrupts.

The reception error interrupt has a higher priority level than the reception completion interrupt or transmission
compietion interrupt. The reception compietion interrupt is heid pending while the reception error interrupt
is being serviced.

Therefore, for reception interrupt servicing by a macro service, the pending stats is refeased by executing
a FINT instruction, after which macro service is executed and data in the recaption bank is transferred.
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C.8 Standby Function

— 0.8.1
How long is the oscillation stabilization time if the STOP mode is released by NMI?

The oscillation stabilization time is 30 ms.

Q.s.2

How much is the Voo consumption current until the CPU operates, if the STOP mode is released by NMi?

1

The Voo consumption current becomes the same as that in the HALT mode.
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C.9 Reset Function

Q9.1
i_ How much is the Voo consumption current if system resest is applied?

The Voo consumption current when reset is the same as that in the normal operation mode.

320



APPENDIXC Q& A

— Q9.2
In the V35 family, when the low-to-high transition of the RESET signal is made to release system reset

{1} How long does it take until the CPU operates?

[=— Read operation ——

CLKOUT {output) \ / \ 7[_\_/-_\
Al 10 A3 {output) X

MREQ {output) \
1

RESET (input)

(2) How iong does it take until the REFRQ signal is output?

RESET (input) 7
e X
REFRQ {output) ; \ /

(1) A branch is taken to the start address {FFFFOH) 21 clock cycles after the RESET signal goes high.
(2) When the refresh mode register (RFM) is in the state in which the RESET signal is input consecutively, the
first REFRQ signal is output 2%/fcix {seconds) after the system reset is released.

321



APPENDIXC Q& A

C.10 Other

Q.10.1
Can a program distinguish between the V25 and V25+ and between the V35 and V35+7

They can be distinguished from each other by reading the contents of address xxF8BH or xxF7BH of the special
function register area just afier reset, as listed beiow.

FEBH F7BH
V2B, V35 00H (SCEQ) | OCH (SCE1)
V25+, V35+ | BOH (SCSO) | 60H (SCS1}

However, bacause for start bit (bit 7), the RxD0 and RxD1 pins' state is monitored intact, the actually read value
depends on the state of the RxDO and RxD1 pins.

For functional differences between the V25 and V25+ and between the V35 and V354, see the V25+/V35+ user’'s
manual.

Q10.2
What are the differences between the V25 and V255 and betwsaen the V35 and V3557

The V255/¥35S contains two operation modes of N mode and S mode for the opcode conversion function,
The N mode is a mode for executing V25/V35 opcodes. The S mode is a mode for executing user-defined opcodes.
For other differences, see the V265/V35S user's manual,
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Q.10.3
Why is the IC pin fixed high with an external pull-up resistor?

The iC pin is connected internally, Itis recommended to connect a pull-up resistor for protection of the pin against
external input such as a surge.

Q.10.4
I—What do EA and T of "EA + 6 + T" represent in the instruction execution time (number of ¢lack cyclas)?

EA denotes the number of clock cycles which varies depending on the memory addressing mode. T denotes the
number of wait states.
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Q.10.5

For transfer instruction MOV, why are no wait states insarted with the number of clock ¢ycles for on-chip RAM
access disable being "EA + 2" for "MOV mem reg”?

The V25/V35 family performs three-stage pipeline processing as follows.

PAU - EXU - BCU
(Effective address calculation) {Operation execution) (Bus driver}

The nurnber of “MOV mem reg” instruction execution clock cycles is anly the number of clock cycles required

for the PAU and EXU, and when operation processing terminates, data is sent to the BCU for execution of the next
instruction.
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