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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to 
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website. 

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights 
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.  
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights 
of Renesas Electronics or others. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of 

semiconductor products and application examples.  You are fully responsible for the incorporation of these circuits, software, 
and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by 
you or third parties arising from the use of these circuits, software, or information. 

5. When exporting the products or technology described in this document, you should comply with the applicable export control 
laws and regulations and follow the procedures required by such laws and regulations.  You should not use Renesas 
Electronics products or the technology described in this document for any purpose relating to military applications or use by 
the military, including but not limited to the development of weapons of mass destruction.  Renesas Electronics products and 
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited 
under any applicable domestic or foreign laws or regulations. 

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics 
does not warrant that such information is error free.  Renesas Electronics assumes no liability whatsoever for any damages 
incurred by you resulting from errors in or omissions from the information included herein. 

7. Renesas Electronics products are classified according to the following three quality grades:  “Standard”, “High Quality”, and 
“Specific”.  The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as 
indicated below.  You must check the quality grade of each Renesas Electronics product before using it in a particular 
application.  You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior 
written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 
which it is not intended without the prior written consent of Renesas Electronics.  Renesas Electronics shall not be in any way 
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an 
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written 
consent of Renesas Electronics.  The quality grade of each Renesas Electronics product is “Standard” unless otherwise 
expressly specified in a Renesas Electronics data sheets or data books, etc. 

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual 
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support. 

“Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or 
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, 
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation 
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or 
damages arising out of the use of Renesas Electronics products beyond such specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have 
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further, 
Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to 
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a 
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire 
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because 
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system 
manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental 
compatibility of each Renesas Electronics product.  Please use Renesas Electronics products in compliance with all applicable 
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS 
Directive.  Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with 
applicable laws and regulations. 

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas 
Electronics. 

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this 
document or Renesas Electronics products, or if you have any other inquiries. 

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-
owned subsidiaries. 

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 
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PERFORMANCE OVERVIEW
Function

131

132

0.5 µs (at 6 MHz oscillation frequency, in through mode)

4096 words ✕  10 bits

256 words ✕  4 bits

Four independent I/O ports.
Input is examined by skip decision.
Ports D2 and D3 are equipped with a pull-up function and a key-on wakeup function.
Both functions can be switched by software.
Ports D2 and D3 are also used as AIN4, and AIN5, respectively.

4-bit I/O port; each pin is equipped with a pull-up function and a key-on wakeup function.
Both functions and output structure can be switched by software.
Ports P00, P01  and P02 are also used as SIN, SOUT and SCK, respectively.

4-bit I/O port; each pin is equipped with a pull-up function and a key-on wakeup function.
Both functions and output structure can be switched by software.
Ports P11, P12 and P13 are also used as CNTR1, CNTR0 and INT, respectively.

2-bit I/O port; each pin is equipped with a pull-up function and a key-on wakeup function.
Both functions and output structure can be switched by software.
Ports P20 and P21 are also used as AIN0 and AIN1, respectively.

Two independent I/O; CNTR1 and CNTR0 pins are also used as ports P11 and P12, respectively.

1-bit input; INT pin is also used as port P13.

Three independent I/O;
SIN, SOUT, and SCK are also used as ports P00, P01, and P02, respectively.

Four independent input; AIN0, AIN1, AIN4, AIN5 are also used as P20, P21, D2 and D3, respectively.

8-bit programmable timer/event counter with two reload registers and PWM output function.

8-bit programmable timer/event counter with two reload registers and PWM output function.

16-bit timer (fixed dividing frequency) (for watchdog)

10-bit wide, This is equipped with an 8-bit comparator function.

4 channel (AIN0, AIN1, AIN4, AIN5 pins)

8-bit ✕  1

Typ. 2.6 V (Ta = 25 °C)

Typ. 2.7 V (Ta = 25 °C)

Built-in type

5 (one for external, two for timer, one for A/D, one for Serial interface)

1 level

8 levels

CMOS silicon gate

FP: 20-pin plastic molded SOP (PRSP0020DA-A)

GP: 20-pin plastic molded SSOP (PLSP0020JB-A)

–20 °C to 85 °C

1.8 V to 5.5 V (It depends on operation source clock, oscillation frequency and operating mode.)

2.2 mA (Ta = 25°C, VDD = 5.0 V, f(XIN) = 6.0 MHz, f(STCK) = f(XIN)/1)

0.1 µA (Ta = 25°C, VDD = 5.0 V, output transistors in the cut-off state)

Parameter

Number of

basic instructions

Minimum instruction execution time

Memory sizes

Input/Output
ports

Timers

A/D

converter

Serial interface

Voltage drop

detection

circuit (Note)

Power-on reset circuit (Note)

Interrupt

Subroutine nesting

Device structure

Package

Operating temperature range

Supply voltage

Power
dissipation

(typical value)

Note: These circuits are equipped with only the H version.

ROM

RAM

D0–D3

P00–P03

P10–P13

P20, P21

CNTR0,
CNTR1

INT

SIN, SOUT,
SCK

AIN0, AIN1,
AIN4, AIN5

Timer 1

Timer 2

Watchdog timer function

Analog input

Reset occurrence

Reset release

Sources

Nesting

Active mode

RAM back-up mode

M34508G4

M34508G4H

I/O

I/O

I/O

I/O

Timer I/O

Interrupt input

Serial interface
input/output

Analog input
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(1) Timer control registers
• Timer control register PA

Register PA controls the count operation of prescaler. Set the con-
tents of this register through register A with the TPAA instruction.

• Timer control register W1
Register W1 controls the count operation and count source of
timer 1, and PWM1 function. Set the contents of this register
through register A with the TW1A instruction. The TAW1 instruction
can be used to transfer the contents of register W1 to register A.

• Timer control register W2
Register W2 controls the count operation and count source of
timer 2, and PWM2 function. Set the contents of this register
through register A with the TW2A instruction. The TAW2 instruction
can be used to transfer the contents of register W2 to register A.

• Timer control register W5
Register W5 controls the input count edge of CNTR0 pin, timer 1
count start synchronous circuit, timer 1 auto-stop circuit and P12/
CNTR0 pin function. Set the contents of this register through reg-
ister A with the TW5A instruction. The TAW5 instruction can be
used to transfer the contents of register W5 to register A.

• Timer control register W6
Register W6 controls the input count edge of CNTR1 pin, the INT
pin input count start synchronous circuit and CNTR1 pin output
auto-control circuit and the P11/CNTR1 pin function. Set the con-
tents of this register through register A with the TW6A instruction.
The TAW6 instruction can be used to transfer the contents of reg-
ister W6 to register A.

(2) Prescaler
Prescaler is an 8-bit binary down counter with the prescaler reload
register RPS. Data can be set simultaneously in prescaler and the
reload register RPS with the TPSAB instruction. Data can be read
from reload register RPS with the TABPS instruction.
Stop counting and then execute the TPSAB or TABPS instruction to
read or set prescaler data.
Prescaler starts counting after the following process;
➀  set data in prescaler, and
➁  set the bit 0 of register PA to “1.”
When a value set in reload register RPS is n, prescaler divides the
count source signal by n + 1 (n = 0 to 255).
Count source for prescaler is the instruction clock (INSTCK).
Once count is started, when prescaler underflows (the next count
pulse is input after the contents of prescaler becomes “0”), new data
is loaded from reload register RPS, and count continues (auto-reload
function).
The output signal (ORCLK) of prescaler can be used for timer 1 and
2 count sources.

(3) Timer 1 (interrupt function)
Timer 1 is an 8-bit binary down counter with two timer 1 reload regis-
ters (R1L, R1H). Data can be set simultaneously in timer 1 and the
reload register R1L with the T1AB instruction. Data can be set in the
reload register R1H with the T1HAB instruction. The contents of re-
load register R1L set with the T1AB instruction can be set to timer 1
again with the T1R1L instruction. Data can be read from timer 1 with
the TAB1 instruction.
Stop counting and then execute the T1AB or TAB1 instruction to
read or set timer 1 data.
When executing the T1HAB instruction to set data to reload register
R1H while timer 1 is operating, avoid a timing when timer 1
underflows.
Timer 1 starts counting after the following process;
➀  set data in timer 1
➁  set count source by bits 0 and 1 of register W1, and
➂  set the bit 2 of register W1 to “1.”

When a value set in reload register R1L is n and a value  set in re-
load register R1H is m, timer 1 divides the count source signal by n
+ 1 or m + 1 (n = 0 to 255, m = 0 to 255).
<Bit 3 of register W1 = “0” (PWM1 function invalid)>
Once count is started, when timer 1 underflows (the next count pulse
is input after the contents of timer 1 becomes “0”), the timer 1 inter-
rupt request flag (T1F) is set to “1,” new data is loaded from reload
register R1L, and count continues (auto-reload function).
<Bit 3 of register W1 = “1” (PWM1 function valid)>
Timer 1 generates the PWM1 signal of the “L” interval set as reload
register R1L, and the “H” interval set as reload register R1H. The
PWM1 signal generated by timer 1 is output from CNTR0 pin by set-
ting “1” to bit 3 of register W5.
After timer 1 control by INT pin is enabled by setting the bit 0 of reg-
ister I1 to “1”, INT pin input can be used as the start trigger for timer
1 count operation by setting the bit 1 of register W5 to “1”.
Also, in this time, the auto-stop function by timer 1 underflow can be
performed by setting the bit 2 of register W5 to “1.”
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(5) Count start synchronization circuit (timer 1)
Timer 1 has the count start synchronous circuit which synchronizes
the input of INT pin, and can start the timer count operation.
Timer 1 count start synchronous circuit function can be selected af-
ter timer 1 control by INT pin is enabled by setting the bit 0 of
register I1 to “1” and its function is selected by setting the bit 1 of
register W5 to “1”.
When timer 1 count start synchronous circuit is used, the count start
synchronous circuit is set, the count source is input to timer by input-
ting valid waveform to INT pin.
The valid waveform of INT pin to set the count start synchronous cir-
cuit is the same as the external interrupt activated condition.
Once set, the count start synchronous circuit is cleared by clearing
the bit I10 to “0” or system reset.
However, when the count auto-stop circuit is selected (W22 = “1”),
the count start synchronous circuit is cleared (auto-stop) at the timer
1 underflow.

(6) Count auto-stop circuit (timer 1)
Timer 1 has the count auto-stop circuit which is used to stop timer 1
automatically by the timer 1 underflow when the count start synchro-
nous circuit is used.
The count auto-stop circuit is valid by setting the bit 2 of register W5
to “1”. It is cleared by the timer 1 underflow and the count source to
timer 1 is stopped.
This function is valid only when the timer 1 count start synchronous
circuit is selected.

(7) INT pin input period count circuit (timer 2)
Timer 2 has the INT pin input period count circuit to count the valid
waveform input interval of the INT pin.
When bit 1 of register W6 is set to “1”, the INT pin input period count
circuit of timer 2 becomes valid, and the count source is input. The
count source input is stopped by the next input of valid waveform to
the INT pin.
Then, every a valid waveform is input to the INT pin, start/stop of the
count source input is alternately repeated.
A valid waveform of the INT pin input is the same as the activated
condition of an external interrupt.
The INT pin input period count circuit set once is cleared by setting
the INT pin input to be disabled state. The INT pin input can be dis-
abled by clearing bit 3 of register I1 to “0”.

(8) Timer input/output pin (P12/CNTR0 pin, P11/
CNTR1 pin)

CNTR0 pin is used to input the timer 2 count source and output the
PWM1 signal generated by timer 1.
CNTR1 pin is used to input the timer 1 count source and output the
PWM2 signal generated by timer 2.
The P12/CNTR0 pin function can be selected by bit 3 of register W5.
The P11/CNTR1 pin function can be selected by bit 3 of register W6.
When the CNTR0 input is selected for timer 2 count source, timer 2
counts the falling or rising waveform of CNTR0 input. The count
edge is selected by bit 0 of register W5.
When the CNTR1 input is selected for timer 1 count source, timer 1
counts the falling or rising waveform of CNTR1 input. The count
edge is selected by bit 0 of register W6.

(4) Timer 2 (interrupt function)
Timer 2 is an 8-bit binary down counter with two timer 2 reload regis-
ters (R2L, R2H). Data can be set simultaneously in timer 2 and the
reload register R2L with the T2AB instruction. Data can be set in the
reload register R2H with the T2HAB instruction. The contents of re-
load register R2L set with the T2AB instruction can be set to timer 2
again with the T2R2L instruction. Data can be read from timer 2 with
the TAB2 instruction.
Stop counting and then execute the T2AB or TAB2 instruction to read
or set timer 2 data.
When executing the T2HAB instruction to set data to reload register
R2H while timer 2 is operating, avoid a timing when timer 2
underflows.
Timer 2 starts counting after the following process;
➀  set data in timer 2
➁  set count source by bits 0 and 1 of register W2, and
➂  set the bit 2 of register W2 to “1.”

When a value set in reload register R2L is n and a value  set in re-
load register R2H is m, timer 2 divides the count source signal by n +
1 or m + 1 (n = 0 to 255, m = 0 to 255).

Once count is started, when timer 2 underflows (the next count pulse
is input after the contents of timer 2 becomes “0”), the timer 2 inter-
rupt request flag (T2F) is set to “1,” new data is loaded from reload
register R2L, and count continues (auto-reload function).

<Bit 3 of register W2 = “0” (PWM2 function invalid)>
Once count is started, when timer 2 underflows (the next count pulse
is input after the contents of timer 2 becomes “0”), the timer 2 inter-
rupt request flag (T2F) is set to “1,” new data is loaded from reload
register R2L, and count continues (auto-reload function).
<Bit 3 of register W2 = “1” (PWM2 function valid)>
Timer 2 generates the PWM2 signal of the “L” interval set as reload
register R2L, and the “H” interval set as reload register R2H. The
PWM2 signal generated by timer 2 is output from CNTR1 pin by set-
ting “1” to bit 3 of register W6.
PWM2 output to CNTR1 pin combined with timer 1 can be controlled
by setting the bit 2 of register W6 to “1.”
Input period of INT pin by timer 2 can be counted by setting the bit 1
of register W6 to “1.”
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Table 13 Change of successive comparison register AD during A/D conversion

Comparison voltage (Vref) valueChange of successive comparison register ADAt starting conversion

±

±

±

±

±

✼ 1: 1st comparison result
✼ 3: 3rd comparison result
✼ 9: 9th comparison result

✼ 2: 2nd comparison result
✼ 8: 8th comparison result
✼ A: 10th comparison result

1st comparison

2nd comparison

3rd comparison

After 10th comparison

completes

1

✼ 1

✼ 1

✼ 1

-----

-----

-----

-----

0

1

✼ 2

✼ 2

0

0

1

✼ 3

0

0

0

✼ 8

0

0

0

✼ 9

0

0

0

✼ A

A/D conversion result

VDD

2

VDD

2

VDD

2

VDD

2

VDD

4

VDD

4

VDD

8

VDD

1024
○ ○ ○ ○

-------------

-------------

-------------

-------------

-------------

-------------

-------------

-------------

Fig. 33 Setting registers

A/D control register Q1

AIN0 pin selected

A/D conversion mode

0 0 0 0

(Bit 3) (Bit 0)

(7) A/D conversion timing chart
Figure 32 shows the A/D conversion timing chart.

Fig. 32 A/D conversion timing chart

(8) How to use A/D conversion
How to use A/D conversion is explained using as example in which
the analog input from P20/AIN0 pin is A/D converted, and the high-or-
der 4 bits of the converted data are stored in address M(Z, X, Y) =
(0, 0, 0), the middle-order 4 bits in address M(Z, X, Y) = (0, 0, 1), and
the low-order 2 bits in address M(Z, X, Y) = (0, 0, 2) of RAM. The A/
D interrupt is not used in this example.

➀  Select the AIN0 pin function and A/D conversion mode with the
register Q1 (refer to Figure 33).

➁  Execute the ADST instruction and start A/D conversion.
➂  Examine the state of ADF flag with the SNZAD instruction to de-

termine the end of A/D conversion.
➃  Transfer the low-order 2 bits of converted data to the high-order 2

bits of register A (TALA instruction).
➄  Transfer the contents of register A to M (Z, X, Y) = (0, 0, 2).
➅  Transfer the high-order 8 bits of converted data to registers A and

B (TABAD instruction).
➆  Transfer the contents of register A to M (Z, X, Y) = (0, 0, 1).
➇  Transfer the contents of register B to register A, and then, store

into M(Z, X, Y) = (0, 0, 0).
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(14) Definition of A/D converter accuracy
The A/D conversion accuracy is defined below (refer to Figure 35).

• Relative accuracy
➀  Zero transition voltage (V0T)

This means an analog input voltage when the actual A/D con-
version output data changes from “0” to “1.”

➁  Full-scale transition voltage (VFST)
This means an analog input voltage when the actual A/D con-
version output data changes from “1023” to ”1022.”

➂  Linearity error
This means a deviation from the line between V0T and VFST of
a converted value between V0T and VFST.

➃  Differential non-linearity error
This means a deviation from the input potential difference re-
quired to change a converter value between V0T and VFST by 1
LSB at the relative accuracy.

• Absolute accuracy
This means a deviation from the ideal characteristics between 0
to VDD of actual A/D conversion characteristics.

Fig. 35 Definition of A/D conversion accuracy

VFST–V0T

1022

VDD

1024

Vn: Analog input voltage when the output data changes from “n” to
“n+1” (n = 0 to 1022)

• 1LSB at relative accuracy → (V)

• 1LSB at absolute accuracy → (V)
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Electrical characteristics 1 (Ta = �20 °C to 85 °C, V DD = 1.8 to 5.5 V, unless otherwise noted)

VOH

VOL

VOL

VOL

VOL

IIH

IIL

RPU

VT+ � V T�

VT+ � V T�

f(RING)

�6 f(XIN)

�H� level output voltage
P0, P1, P2, D0�D 3

CNTR0, CNTR1, SOUT, SCK

�L� level output voltage
P0, P1
CNTR0, CNTR1, SOUT, SCK

�L� level output voltage
P2, RESET

�L� level output voltage
D0, D1

�L� level output voltage
D2, D3

�H� level input current
P0, P1, P2, D0�D 3

RESET, INT
CNTR0, CNTR1, SIN, SCK

�L� level input current
P0, P1, P2, D0�D 3

RESET, INT
CNTR0, CNTR1, SIN, SCK

Pull-up resistor value
P0, P1, P2, D2, D3, RESET

Hysteresis RESET

Hysteresis INT, CNTR0, CNTR1
SIN, SCK

On-chip oscillator clock frequency

Oscillation frequency error (Note 1)
(at RC oscillation, error value of external
R, C not included)

V

V

V

V

V

µ A

µ A

k�1

V

V

kHz

%

Test conditions

VDD = 5.0 V

VDD = 3.0 V

VDD = 5.0 V

VDD = 3.0 V

VDD = 5.0 V

VDD = 3.0 V
VDD = 5.0 V

VDD = 3.0 V

VDD = 5.0 V

VDD = 3.0 V

VI = VDD

VI = 0 V P0, P1, P2, D2, D3 No pull-up

VI = 0 V

VDD = 5.0 V
VDD = 3.0 V
VDD = 5.0 V
VDD = 3.0 V
VDD = 5.0 V
VDD = 3.0 V
VDD = 1.8 V
VDD = 5.0 V – 10 %, Ta = center 25 °C
VDD = 3.0 V – 10 %, Ta = center 25 °C

Limits

Max.

2.0
0.9
0.9
0.6
2.0
0.6
0.9
2.0
0.9
2.0
0.9
2.0
0.9
1.4
0.9
2.0

�2.0

125
250

700
400
200
–17
–17

IOH = �10 mA
IOH = �3.0 mA
IOH = �5.0 mA
IOH = �1.0 mA
IOL = 12 mA
IOL = 4.0 mA
IOL = 6.0 mA
IOL = 2.0 mA
IOL = 5.0 mA
IOL = 1.0 mA
IOL = 2.0 mA
IOL = 30 mA
IOL = 10 mA
IOL = 15 mA
IOL = 5.0 mA
IOL = 15 mA
IOL = 5.0 mA
IOL = 9.0 mA
IOL = 3.0 mA

VDD = 5.0 V
VDD = 3.0 V

Min.
3.0
4.1
2.1
2.4

30
50

200
100
30

Typ.

60
120
1.0
0.4
0.2
0.2
500
250
120

Symbol Parameter Unit

Notes 1: When the RC oscillation is used, use a 33 pF capacitor externally.
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4508 Group

Electrical characteristics 2 (Ta = �20 °C to 85 °C, V DD = 1.8 to 5.5 V, unless otherwise noted)

IDD Supply current mA

mA

mA

µ A

µ A

µ A

Test conditions

VDD = 5.0 V
f(XIN) = 6.0 MHz
f(RING) = stop

VDD = 5.0 V
f(XIN) = 4.0 MHz
f(RING) = stop

VDD = 3.0 V
f(XIN) = 2.0 MHz
f(RING) = stop

VDD = 5.0 V
f(XIN) = stop
f(RING) = operating

VDD = 3.0 V
f(XIN) = stop
f(RING) = opertaing

Ta = 25 °C
VDD = 5.0 V
VDD = 3.0 V

Limits

Max.
2.4
2.6
3.2
4.4
1.8
2

2.4
3.2
0.4
0.5
0.6
0.8
100
120
160
240
20
26
38
62
3
10
6

f(STCK) = f(XIN)/8
f(STCK) = f(XIN)/4
f(STCK) = f(XIN)/2
f(STCK) = f(XIN)
f(STCK) = f(XIN)/8
f(STCK) = f(XIN)/4
f(STCK) = f(XIN)/2
f(STCK) = f(XIN)
f(STCK) = f(XIN)/8
f(STCK) = f(XIN)/4
f(STCK) = f(XIN)/2
f(STCK) = f(XIN)
f(STCK) = f(RING)/8
f(STCK) = f(RING)/4
f(STCK) = f(RING)/2
f(STCK) = f(RING)
f(STCK) = f(RING)/8
f(STCK) = f(RING)/4
f(STCK) = f(RING)/2
f(STCK) = f(RING)

Min. Typ.
1.2
1.3
1.6
2.2
0.9
1

1.2
1.6
0.2
0.25
0.3
0.4
50
60
80
120
10
13
19
31
0.1

Symbol Parameter Unit

Notes 1: When the A/D converter is used, the A/D operation current (IADD) is added.
2: In the M34508G4H, the voltage drop detection circuit operation current (IRST) is added.
3: In the M34508G4H, when the SVDE instruction is executed, the voltage drop detection circuit operation current (IRST) is added.

at active mode
(with a ceramic resonator)
(Notes 1, 2)

at active mode
(with an on-chip oscillator)
(Notes 1, 2)

at RAM back-up mode
(POF instruction execution)
(Note 3)


