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CHAPTER 1 INTRODUCTION

(19)

(20)

DCU (debug control unit)
An on-chip debug function that uses the JTAG (Joint Test Action Group) communication specifications is
provided. Switching between the normal port function and on-chip debugging function is done with the

control pin input level and the OCDM register.

Ports

The following general-purpose port functions and control pin functions are available.

Table 1-2. Port Functions

Port /0 Alternate Function
PO 5-bit 110 NMI, external interrupt, A/D converter trigger, debug reset, Real time counter output™’
P1 2-bit I/0 D/A converter analog output
P3 10-bit I/O External interrupt, serial interface, timer I/O
P4 3-bit I/0 Serial interface
P5 6-bit I/0 Timer 1/O, real-time output, key interrupt input, serial interface, debug I/O
P7 12-bit I/O A/D converter analog input
P9 16-bit 110 External address bus, serial interface, key interrupt input, timer I/O, external interrupt
PCM 4-bit 1/0 External control signal
PCT 4-bit 1/0 External control signal
PDH 6-bit 1/0"*?, | External address bus
5-bit /O™
PDL 16-bit I/O External address/data bus
Notes1. 1 PD70F3792, 70F3793 only

2. uPD70F3737, 70F3738 only
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CHAPTER 3 CPU FUNCTION

()

Note Five NOP instructions or more must be inserted immediately after setting the IDLE1 mode, IDLE2 mode,
or STOP mode (by setting the PSC.STP bit to 1).

Caution When a store instruction is executed to store data in the command register, interrupts are
not acknowledged. This is because it is assumed that steps <3> and <4> above are
performed by successive store instructions. If another instruction is placed between <3>
and <4>, and if an interrupt is acknowledged by that instruction, the above sequence may not
be established, causing malfunction.

Remark Although dummy data is written to the PRCMD register, use the same general-purpose register
used to set the special register (<4> in the example) to write data to the PRCMD register (<3> in the
example). The same applies when a general-purpose register is used for addressing.

Command register (PRCMD)

The PRCMD register is an 8-bit register that protects the registers that may seriously affect the application
system from being written, so that the system does not inadvertently stop due to a program hang-up. The first
write access to a special register is valid after data has been written in advance to the PRCMD register. In this
way, the value of the special register can be rewritten only in a specific sequence, so as to protect the register
from an illegal write access.

The PRCMD register is write-only, in 8-bit units (undefined data is read when this register is read).

After reset: Undefined W Address: FFFFF1FCH

7 6 5 4 3 2 1 0
PRCMD | REG7 | REG6 | REG5 | REG4 | REG3 | REG2 | REG1 | REGO |
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CHAPTER 4 PORT FUNCTIONS

Figure 4-10. Block Diagram of Type G-1
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Note There are no hysteresis characteristics in port mode.
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Table 4-15. Settings When Pins Are Used for Alternate Functions (2/7)

Function Alternate Function Pnx Bit of PMnx Bit of PMCnx Bit of PFCEnx Bit of PFCnx Bit of Other Bits
Name Name /0 Pn Register PMn Register PMCn Register PFCEn Register PFCn Register (Registers)
P34 TIP10 Input P34 = Setting not required | PM34 = Setting not required | PMC34 = 1 - PFC34 =0
TOP10 Output P34 = Setting not required | PM34 = Setting not required | PMC34 = 1 - PFC34 =1
P35 TIP11 Input P35 = Setting not required | PM35 = Setting not required | PMC35 = 1 - PFC35=0
TOP11 Output P35 = Setting not required | PM35 = Setting not required | PMC35 = 1 - PFC35=1
P36 TXDA3Nete | Outpt P36 = Setting not required | PM36 = Setting not required | PMC36 = 1 - -
P37 RXDA3Nete | Input P37 = Setting not required | PM37 = Setting not required | PMC37 = 1 - -
P38 TXDA2 Output P38 = Setting not required | PM38 = Setting not required | PMC38 = 1 - PFC38=0
SDA00 /0 P38 = Setting not required | PM38 = Setting not required | PMC38 = 1 - PFC38 =1 PF38 (PF3) =1
P39 RXDA2 Input P39 = Setting not required | PM39 = Setting not required | PMC39 = 1 - PFC39=0
SCL00 /0 P39 = Setting not required | PM39 = Setting not required | PMC39 = 1 - PFC39 =1 PF39 (PF3) =1
P40 SIBO Input P40 = Setting not required | PM40 = Setting not required | PMC40 = 1 - PFC40=0
SDAO1 1/10 P40 = Setting not required | PM40 = Setting not required | PMC40 = 1 - PFC40 =1 PF40 (PF4) =1
P41 SOBO Output P41 = Setting not required | PM41 = Setting not required | PMC41 = 1 - PFC41 =0
SCLO1 110 P41 = Setting not required | PM41 = Setting not required | PMC41 = 1 - PFC41 =1 PF41 (PF4) =1
P42 SCKBO 110 P42 = Setting not required | PM42 = Setting not required | PMC42 = 1 - -
P50 TIQO1 Input P50 = Setting not required | PM50 = Setting not required | PMC50 = 1 PFCE50 =0 PFC50 =1 KRMO (KRM) =0
KRO Input P50 = Setting not required | PM50 = Setting not required | PMC50 = 1 PFCE50 =0 PFC50 =1 TQOTIG2, TQOTIG3 (TQOIOC1) =0
TOQO1 Output P50 = Setting not required | PM50 = Setting not required | PMC50 = 1 PFCE50 = 1 PFC50=0
RTP0OO Output P50 = Setting not required | PM50 = Setting not required | PMC50 = 1 PFCE50 = 1 PFC50 = 1

Note. »PD70F3792, 70F3793 only
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CHAPTER 5 BUS CONTROL FUNCTION

5.6.3 Relationship between programmable wait and external wait
Wait cycles are inserted as the result of an OR operation between the wait cycles specified by the set
programmable wait value and the wait cycles controlled by the WAIT pin.

Programmable wait
Wait control
Wait via WAIT pin

For example, if the timing of the programmable wait and the WAIT pin signal is as shown in the Figure 5-3, three
wait states will be inserted in the bus cycle. If wait insertion is controlled by the WAIT pin, wait states might not be
inserted at the expected timing. In this case, adjust the insertion timing by specifying a programmable wait value.

Figure 5-3. Example of Inserting Wait States

(a) In separate bus mode
‘ T1 ‘ T™W ‘ TW ‘ T™W ‘ T2 ‘

wor LI LI LI LTI L
AT o 1 [T

Wait via WAIT pin / \

Programmable wait / \

Wait control j \

Remark The circles indicate the sampling timing.

(b) In multiplexed bus mode

| |
cwoutr _[ L[ LI LI LI 1T 1L_1T
WAIT pin /N~ YA/ \ _
Wait via WAIT pin / \
Programmable wait / \
Waitcontrol _ / -

Remark The circles indicate the sampling timing.
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CHAPTER 5 BUS CONTROL FUNCTION

5.8 Bus Hold Function

5.8.1 Functional outline

The HLDRQ and HLDAK signals are valid if the PCM2 and PCMS3 pins are set to the control mode.

When the HLDRQ signal is asserted (low level), indicating that another bus master has requested bus mastership,
the external address/data bus goes into a high-impedance state, the HLDAK signal is asserted (low level), and the

bus is released (bus hold status). If the request for the bus mastership is cleared and the HLDRQ signal is
deasserted (high level), driving these signals is started again.

During the bus hold period, the CPU continues executing the program in the internal ROM and internal RAM until
an on-chip peripheral 1/O register or the external memory is accessed.

The bus hold function enables the configuration of multi-processor type systems in which two or more bus masters
exist.

Note that a bus hold request is not acknowledged during a multiple-access cycle initiated by the bus sizing function
or a bit manipulation instruction. The timing at which a bus hold request is not acknowledged is shown below.

Table 5-6. Timing at Which Bus Hold Request Is Not Acknowledged

Status Data Bus Access Type Timing at Which Bus Hold Request Is
Width Not Acknowledged
CPU bus lock 16 bits Word access to even address Between first and second access
Word access to odd address Between first and second access

Between second and third access

Halfword access to odd address Between first and second access

8 bits Word access Between first and second access

Between second and third access

Between third and fourth access

Halfword access Between first and second access

Read-modify-write access by bit - - Between read access and write access
manipulation instruction
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CHAPTER 7 16-BIT TIMER/EVENT COUNTER P (TMP)

Caution To rewrite the TPNCCRO or TPnCCR1 register after writing the TPnCCR1 register, do so
after the INTTPnCCO signal has been generated; otherwise, the value of the CCRa buffer
register may become undefined because the timing of transferring data from the
TPnCCRa register to the CCRa buffer register conflicts with writing the TPnCCRa register.

Remark a=0,1
n=0to5

(b) Outputting a 0% or 100% PWM waveform
To output a 0% waveform, clear the TPnCCR1 register to 0000H.

Figure 7-49. Outputting 0% PWM Waveform

Count clock ||||||||||||||||||
16-bit counter  FFFF .0000 ::XDOO_1X Doo OOOOXOOO1 X ::XDoo—1X Doo 0000

o

TPnCE bit

{( {
)] )]

TPnCCRO register Doo Doo Doo
{( {
) A

TPnCCR1 register 0000H B 0000H B 0000H
)] )]

INTTPnCCO signal

INTTPnCC1 signal

TOPN1 pin output

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

(2) Using external trigger pulse output mode
How to change the PWM waveform in the external trigger pulse output mode is described below.

(a) Changing the PWM waveform while the counter is incrementing
To change the PWM waveform while the counter is incrementing, write to the TQOCCR1 register after
changing the waveform setting. When rewriting the TQOCCRK register after writing to the TQOCCR1
register, do so after the INTTQOCCO signal has been detected.

382 Users Manual U18953EJ5V0UD



CHAPTER 11 REAL-TIME COUNTER (xPD70F3792, 70F3793)

(3) DEV bit
The DEV bit determines when the setting by the F6 to FO bits is enabled.
The value set by the F6 to FO bits is reflected upon the next timing, but not to the RC1SUBC count value every
time.

Table 11-6. DVE Bit Setting

DEV Bit Value Timing of Reflecting Value to RC1SUBC
0 When RC1SEC is 00, 20, or 40 seconds.
1 When RC1SEC is 00 seconds.

[Example when 0010101B is set to F6 to FO bits]
o |fthe DEV bitis 0
The RC1SUBC count value is 32,808 at 00, 20, or 40 seconds.
Otherwise, it is 32,768.
e |[F DEV bitis 1
The RC1SUBC count value is 32,808 at 00 seconds.
Otherwise, it is 32,768.

As described above, the RC1SUBC count value is corrected every 20 seconds or 60 seconds, instead of every
second, in order to match the RC1SUBC count value with the deviation width of the resonator.
The range in which the resonator frequency can be actually corrected is shown below.

o |fthe DEV bitis 0: 32.76180000 kHz to 32.77420000 kHz
o If the DEV bitis 1: 32.76593333 kHz to 32.77006667 kHz

The range in which the frequency can be corrected when the DEV bit is 0 is three times wider than when the
DEV bitis 1.

However, the accuracy of setting the frequency when the DEV bit is 1 is three times that when the DEV bit is 0.
Tables 11-7 and 11-8 show the setting values of the DEV, and F6 to FO bits, and the corresponding frequencies
that can be corrected.
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CHAPTER 11 REAL-TIME COUNTER (#PD70F3792, 70F3793)

Table 11-7. Range of Frequencies That Can Be Corrected When DEV Bit = 0

F6 F5 to FO RC1SUBC Correction Value Frequency of Connected Clock
(Including Steady-State Deviation)
0 000000 | No correction -
0 000001 No correction -
0 000010 | Increments RC1SUBC count value by 2 once every 20 seconds 32.76810000 kHz
0 000011 Increments RC1SUBC count value by 4 once every 20 seconds 32.76820000 kHz
0 000100 | Increments RC1SUBC count value by 6 once every 20 seconds 32.76830000 kHz
0 111011 Increments RC1SUBC count value by 120 once every 20 seconds | 32.77400000 kHz
0 111110 | Increments RC1SUBC count value by 122 once every 20 seconds | 32.77410000 kHz
0 111111 Increments RC1SUBC count value by 124 once every 20 seconds | 32.77420000 kHz (upper limit)
1 000000 | No correction -
1 000001 No correction -
1 000010 | Decrements RC1SUBC count value by 124 once every 20 seconds | 32.76180000 kHz (lower limit)
1 000011 Decrements RC1SUBC count value by 122 once every 20 seconds | 32.76190000 kHz
1 000100 | Decrements RC1SUBC count value by 120 once every 20 seconds | 32.76200000 kHz
1 11011 Decrements RC1SUBC count value by 6 once every 20 seconds 32.76770000 kHz
1 11110 Decrements RC1SUBC count value by 4 once every 20 seconds 32.76780000 kHz
1 11111 Decrements RC1SUBC count value by 2 once every 20 seconds 32.76790000 kHz
Table 11-8. Range of Frequencies That Can Be Corrected When DEV Bit = 1
F6 F5 to FO RC1SUBC Correction Value Frequency of Connected Clock
(Including Steady-State Deviation)
0 000000 | No correction -
0 000001 No correction -
0 000010 | Increments RC1SUBC count value by 2 once every 60 seconds 32.76803333 kHz
0 000011 Increments RC1SUBC count value by 4 once every 60 seconds 32.76806667 kHz
0 000100 | Increments RC1SUBC count value by 6 once every 60 seconds 32.76810000 kHz
0 111011 Increments RC1SUBC count value by 120 once every 60 seconds | 32.77000000 kHz
0 111110 | Increments RC1SUBC count value by 122 once every 60 seconds | 32.77003333 kHz
0 111111 Increments RC1SUBC count value by 124 once every 60 seconds | 32.77006667 kHz (upper limit)
1 000000 | No correction -
1 000001 No correction -
1 000010 | Decrements RC1SUBC count value by 124 once every 60 seconds | 32.76593333 kHz (lower limit)
1 000011 | Decrements RC1SUBC count value by 122 once every 60 seconds | 32.76596667 kHz
1 000100 | Decrements RC1SUBC count value by 120 once every 60 seconds | 32.76600000 kHz
1 11011 Decrements RC1SUBC count value by 6 once every 60 seconds 32.76790000 kHz
1 11110 Decrements RC1SUBC count value by 4 once every 60 seconds 32.76793333 kHz
1 11111 Decrements RC1SUBC count value by 2 once every 60 seconds 32.76796667 kHz
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CHAPTER 14 A/D CONVERTER

(1)

&)

@)

@

®)

(6)

@)

@®)

)

ANIO to ANI11 pins

These are analog input pins for the 12 A/D converter channels and are used to input analog signals to be
converted into digital signals. Pins other than the ones selected as analog input pins by the ADAOS register
can be used as /O port pins.

Caution Make sure that the voltages input to the ANIO to ANI11 pins do not exceed the rated values.
In particular if a voltage of AVrero or higher is input to a channel, the conversion value of that
channel becomes undefined, and the conversion values of the other channels may also be
affected.

Sample & hold circuit

The sample & hold circuit samples each of the analog input signals selected by the input circuit and sends the
sampled data to the voltage comparator. This circuit also holds the sampled analog input signal voltage during
A/D conversion.

Compare voltage generation DAC
The compare voltage generation DAC is connected between AVrero and AVss and generates the voltage to be
compared with the value that was sampled and held by the sample & hold circuit.

Voltage comparator
The voltage comparator compares the voltage value that was sampled and held with the output voltage of the
compare voltage generation DAC.

Successive approximation register (SAR)

This register compares the voltage of the sampled analog input signal with the output voltage of the compare
voltage generation DAC (compare voltage), and sequentially retains the comparison result bit by bit starting
from the most significant bit (MSB).

When the comparison result has been held down to the least significant bit (LSB) (that is, when A/D conversion
is complete), the contents of the SAR register are transferred to the ADAOCRN register.

Remark n=0to 11

10-bit AD conversion result register n (ADAOCRn)

The ADAOCRN register is a 16-bit register that stores the A/D conversion result. ADAOARnN consist of 12
registers and the A/D conversion result is stored in the 10 higher bits of the ADOCRn register corresponding to
analog input. (The lower 6 bits are fixed to 0.)

A/D conversion result register nH (ADAOCRnH)

This is a 8-bit register that stores the A/D conversion result. ADAOCRnNH consists of 12 registers and the A/D
conversion result is stored in the higher 8 bits of the ADAOCRNH register corresponding to the analog input
signal.

A/D converter mode register 0 (ADAOMO)
This register specifies the operation mode and controls conversion by the A/D converter.

A/D converter mode register 1 (ADAOM1)
This register specifies the time required to convert an analog input signal to a digital signal.
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CHAPTER 14 A/D CONVERTER

©)

One-shot select mode

In this mode, the voltage of the analog input pin specified by the ADAOS register is converted into a digital
value only once.

The conversion result is stored in the ADAOCRN register corresponding to the analog input pin. In this mode,
an analog input pin and an ADAOCRRN register correspond on a one-to-one basis. When A/D conversion has
been completed once, the INTAD signal is generated. A/D conversion is stopped after it has been completed
(n=0to 11).

Figure 14-6. Example of Timing in One-Shot Select Mode (ADAOS Register = 01H)

\@—/
ANI1 \’9//,,/////\
Data 1 Data 2
: Data 1 Data 2
A/D conversion (ANI1) (ANIT)
ADAOCR1 Data 1 Data 2
(ANI1) (ANI1)
INTAD
Conversion end Conversion end
Conversion start Conversion start
Set ADAOCE bit to 1 Set ADAOCE bit to 1

Remark The above timing applies to the software trigger mode (ADAOMO.ADOTMD bit = 0) or the high-
speed conversion mode (ADAOM1.ADAOHS1 bit = 1).

)

One-shot scan mode

In this mode, analog input pins are sequentially selected, from the ANIO pin to the pin specified by the ADAOS
register, and their values are converted into digital values .

Each conversion result is stored in the ADAOCRnN register corresponding to the analog input pin. When
conversion of the analog input pin specified by the ADAOS register is complete, the INTAD signal is generated.
A/D conversion is stopped after it has been completed (n = 0 to 11).
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CHAPTER 16 ASYNCHRONOUS SERIAL INTERFACE A (UARTA)

Figure 16-8. Continuous Transmission Operation Timing

(a) Transmission start

TXDAn \Start:' Data (1) :i‘Parity’ Stop \Start:’ Data (2) :’-"Parity’ Stop \Start

UANTX X Data (1) X Data (2) X Data (3)

N \ ) |
Transmission
shift register \ X

v\
Data (1) X Data (2) X:

INTUANT |_| | |

UANTSF

(b) Transmission end
TXDAN Parity Stop Start; Data (n—-1) ::Parity’ Stop \Start'.' Data (n) ::Parity, Stop

UANTX Data (n—1) X Data (n) \

.
A

Transmission
shift register

INTUANT |_|

UANTSF

Nv
Data (n—1) X Data (n) /
]

UANPWR or UANTXE bit
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CHAPTER 19 FC BUS

(9) Slave address registers 0 to 2 (SVAO to SVA2)
The SVAn register holds the I°C bus’s slave address.
These registers can be read or written in 8-bit units, but bit 0 should be fixed to 0. However, rewriting this
register is prohibited when the 1ICSn.STDn bit = 1 (start condition detection).
Reset sets these registers to 00H.

After reset: 00H R/W Address: SVAO FFFFFD83H, SVA1 FFFFFD93H, SVA2 FFFFFDA3H
7 6 5 4 3 2 1 0
SVAn 0
(n=0to2)
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CHAPTER 19 FC BUS

(4) Start ~ Code ~ Data ~ Start ~ Address ~ Data ~ Stop

<1> When WTIMn bit = 0 (after restart, address mismatch (= not extension code))

ST | AD6to ADO | RAW | ACK | D7toDO | ACK | ST |AD6toADO | RW | ACK | D7toDO | ACK | SP
A1 A2 A3 A4
A1:1ICSn register = 0010X010B
A2: 1ICSn register = 0010X000B
A3: 1ICSn register = 00000X10B
A 4: 1ICSn register = 00000001B
Remarks 1. A: Always generated
A:  Generated only when SPIEn bit = 1
X: don’t care
2.n=0to2
<2> When WTIMn bit = 1 (after restart, address mismatch (= not extension code))
ST |AD6toADO | RW | ACK | D7toDO | ACK | ST |AD6toADO | RW | ACK | D7toD0 | ACK | SP
A1 A2 A3 A4 A5
A1:1ICSn register = 0010X010B
A2:1ICSn register = 0010X110B
A3: 1ICSn register = 0010XX00B
A4: 1ICSn register = 00000X10B
A 5: 1ICSn register = 00000001B
Remarks 1. A: Always generated
A: Generated only when SPIEn bit = 1
X: don’t care
2.n=0to2
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CHAPTER 20 DMA FUNCTION (DMA CONTROLLER)

20.2 Configuration

The block diagram of the DMAC is shown below.

Figure 20-1. Block Diagram of DMAC

CPU

Internal RAM

Internal bus

On-chip
peripheral I/0

>

On-chip peripheral I/0 bus

>

7

s Zas

AV

AV AV

Data
control

Address DMA source address
control register n (DSAnH/DSAnNL)

?

t DMA destination address

register n (DDAnH/DDAnNL)

Count
control

[~ || DMA transfer count
register n (DBCn)

Channel
control

DMA channel control
register n (DCHCn)

DMA addressing control
register n (DADCn)

DMA trigger factor
register n (DTFRn)

DMAC

Bus interface

=~

L External bus V850ES/JG3-L

Remark n=01t03

{

External
memory
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CHAPTER 21

INTERRUPT SERVICING/EXCEPTION PROCESSING FUNCTION

Figure 21-7. Example of Processing in Which Another Interrupt Request Signal Is Issued
While an Interrupt Is Being Serviced (1/2)

( Main routine )

(level 3)

(level 3)

(level 2)

(level 1)

El

Interrupt request a —

Interrupt request ¢ —

Interrupt request e —

Interrupt request g —=

m

Interrupt
request b
(level 2) —

A

Interrupt request d
(level 2)—

\ /)

Interrupt request f
(level 3) —

/

Interrupt request h
(level 1) —

/)

Servicing of a Servicing of b

Interrupt request b is acknowledged because the
priority of b is higher than that of a and interrupts are
enabled.

Servicing of ¢

Although the priority of interrupt request d is higher
than that of ¢, d is held pending because interrupts
are disabled.

Servicing of d

Servicing of e

Interrupt request f is held pending even if interrupts are
enabled because its priority is lower than that of e.

Servicing of f

Servicing of g

Interrupt request h is held pending even if interrupts are
enabled because its priority is the same as that of g.

Servicing of h

Caution To service multiple interrupts, the values of the EIPC and EIPSW registers must be saved
before executing the El instruction. When returning from multiple interrupt servicing, restore
the values of EIPC and EIPSW after executing the DI instruction.

Remarks 1. a to u in the figure are the temporary names of interrupt request signals shown for the sake of
explanation.

2. The default priority in the figure indicates the relative priority between two interrupt request

signals.

796
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CHAPTER 31 ON-CHIP DEBUG FUNCTION

31.2 Debugging Without Using DCU

The following describes how to implement an on-chip debug function using MINICUBE2 with pins for UARTAQO
(RXDAO and TXDAO), pins for CSIBO (SIBO, SOB0, SCKBO, and HS (PCMO0)), or pins for CSIB3 (SIB3, SOB3, SCKB3,
and HS (PCMO)) as the debug interface, without using the DCU.

31.2.1 Circuit connection examples

Figure 31-4. Circuit Connection Example When UARTAO0/CSIB0/CSIB3 Is Used for Communication Interface

\L@ Voo Vob M?E
110 10 kQ 310 10 kQ
GND Vss
RESET_OUT RESET
RXD/SNote 1 TXDA0/SOB0/SOB3
VDD Voo
TXD/SONete ! RXDAO/SIBO/SIB3
SCK SCKBO/SCKB3
HS HS (PCMO)
CLKNete2 |5 110 10 kQ 73 t0 10 kQ
Yeza Yz
FLMD1Nete3 FLMD1
FLMDONete 3 ; FLMDO
110 10 kQ 110 kQ 1009% : Note 5
RESET_|NNote 4 . PortX
Voo | O TTTTTTtTTTTTTYTTTTTTTTT
QB-MINI2 V850ES/JG3-L
10 kQ? 1kQ
RESET signal Reset circuit

Notes 1. Connect TXDAO/SOBO0/SOB3 (transmit side) of the V850ES/JG3-L to RXD/SI (receive side) of the
target connector, and TXD/SO (transmit side) of the target connector to RXDAO/SIB0/SIB3 (receive
side) of the V850ES/JG3-L.

2. This pin is not used during on-chip debugging.

3. During debugging, this pin is used as an input (unused) pin and can be used for its alternate
functions. A pull-down resistor of 100kQ is connected to this pin in MINICUBE2.

4. This connection is designed assuming that the RESET signal is output from an N-ch open-drain
buffer (output resistance: 100 Q or less).

5. The circuit enclosed by a dashed line is designed for flash self programming and controls the
FLMDO pin via a port. Use a port for inputting or outputting the high level. When flash self
programming is not performed, the pull-down resistance for the FLMDO pin can be 1 to 10 kQ.

Remark See Table 31-3 for the pins used when UARTAO, CSIBO, or CSIB3 is used for communication
interface.
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CHAPTER 32 ELECTRICAL SPECIFICATIONS (xPD70F3737, 70F3738)

(3) Bus hold

(a) Asynchronous to CLKOUT

(Ta =-40 to +85°C, Vob = EVpbp = AVRero = AVRer1 = 2.7 10 3.6 V, Vss = EVss = AVss =0 V, CL = 50 pF)

Parameter Symbol Conditions MIN. MAX. Unit
HLDRQ high-level width twran <84> T+10 ns
HLDAK low-level width twHAL <85> T-15 ns
Delay time from HLDAKT to bus output | torac <86> -3 ns
Delay time from HLDRQ{ to HLDAK{ tDHQHAT <87> (2n+7.5)T +26 ns
Delay time from HLDRQT to HLDAKT tDHQHAZ <88> 0.5T 1.5T +26 ns

Remarks 1. T = 1/fcru (fcpu: CPU operating clock frequency)
2. n: Number of wait clocks inserted in the bus cycle
The sampling timing changes when a programmable wait is inserted.
3. The values in the above specifications are values for when clocks with a 1:1 duty ratio are input from X1.

Bus Hold (Asynchronous to CLKOUT)

\ \ \ Tl TH TH TH I

CLKOUT (output) /_\
—\ /
HLDRQ (input) /

<87> <88>

<84>

HLDAK (output)

Address bus (output) Hi-Z
Databus () A Hhmmmema e

ASTB (output) / \- .......... Y- HiZ .

_____RD (output), \ / \- ---------- P Mz e
RO, WR1 (output)
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APPENDIX C REGISTER INDEX

(8/11)
Symbol Name Unit Page

RTBHO Real-time output buffer register OH RTP 496
RTBLO Real-time output buffer register OL RTP 496
RTCoIC Interrupt control register INTC 799
RTC1IC Interrupt control register INTC 799
RTC2IC Interrupt control register INTC 799
RTCBUMCTLO | RTC backup control register 0 RTC 858
RTPCO Real-time output port control register 0 RTP 498
RTPMO Real-time output port mode register 0 RTP 497
SELCNTO Selector operation control register 0 Timer 325
SOSCAMCTL Subclock low-power operation control register Standby 859
SVAO0 Slave address register 0 I’C 701
SVA1 Slave address register 1 I’C 701
SVA2 Slave address register 2 I’C 701
SYS System status register CPU 90

TMOCMPO TMMO compare register 0 Timer 441
TMOCTLO TMMO control register 0 Timer 440
TMOEQICO Interrupt control register INTC 799
TPOCCICO Interrupt control register INTC 799
TPOCCICA Interrupt control register INTC 799
TPOCCRO TMPO capture/compare register 0 Timer 243
TPOCCR1 TMPO capture/compare register 1 Timer 245
TPOCNT TMPO counter read buffer register Timer 247
TPOCTLO TMPO control register 0 Timer 237
TPOCTLA TMPO control register 1 Timer 238
TPOIOCO TMPO 1/O control register 0 Timer 239
TPOIOC1 TMPO /O control register 1 Timer 240
TPOIOC2 TMPO 1/O control register 2 Timer 241
TPOOPTO TMPO option register 0 Timer 242
TPOOVIC Interrupt control register INTC 799
TP1CCICO Interrupt control register INTC 799
TP1CCICH Interrupt control register INTC 799
TP1CCRO TMP1 capture/compare register 0 Timer 243
TP1CCR1 TMP1 capture/compare register 1 Timer 245
TP1CNT TMP1 counter read buffer register Timer 247
TP1CTLO TMP1 control register 0 Timer 237
TP1CTL1 TMP1 control register 1 Timer 238
TP110CO TMP1 1/O control register 0 Timer 239
TP110C1 TMP1 1/O control register 1 Timer 240
TP110C2 TMP1 1/O control register 2 Timer 241
TP10OPTO TMP1 option register 0 Timer 242
TP10OVIC Interrupt control register INTC 799
TP2CCICO Interrupt control register INTC 799
TP2CCICA Interrupt control register INTC 799
TP2CCRO TMP2 capture/compare register 0 Timer 243
TP2CCR1 TMP2 capture/compare register 1 Timer 245
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