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Notice

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.

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.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product,
whether in whole or in part.

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.

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.

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.

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.

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.

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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Injected Current Specification for 78KOR/Fx3

A) Related Products

List of related products:

78KOR/FB3

Non A-Version Products

uPD78F1804MCA, uPD78F1805MCA, uyPD78F1806MCA, uPD78F1807MCA,
pPD78F1804MCA2, uPD78F1805MCA2, uPD78F1806MCA2, yPD78F1807MCA2

A-Version Products
pPD78F1804AMCA, uPD78F1805AMCA, yPD78F1806AMCA, uPD78F1807AMCA,
NPD78F1804AMCA2, uPD78F1805AMCA2, uPD78F1806AMCA2, uPD78F1807AMCA2

78KOR/FC3

Non A-Version Products

MPD78F1808K8A, uPD78F1809K8A, uPD78F1810K8A, uPD78F1811K8A,
pPD78F1808K8A2, uPD78F1809K8A2, uPD78F1810K8A2, uPD78F1811K8A2

A-Version Products
uPD78F1808AK8A, yPD78F1809AK8A, uyPD78F1810AK8A, uPD78F1811AK8A,
uPD78F1808AK8A2, uPD78F1809AK8A2, uPD78F1810AK8A2, uPD78F1811AK8A2

Non A-version Products

uPD78F1812GAA, uPD78F1813GAA, uPD78F1814GAA, uPD78F1815GAA, uPD78F1816GAA,
MPD78F1817GAA, uPD78F1826GAA, uPD78F1827GAA, uPD78F1828GAA, uPD78F1829GAA,
uPD78F1830GAA,

uPD78F1812GAA2, uPD78F1813GAA2, uPD78F1814GAA2, uPD78F1815GAA2, uPD78F1816GAA2,
MPD78F1817GAA2, uPD78F1826GAA2, uPD78F1827GAA2, uPD78F1828GAA2, uPD78F1829GAA2,
MPD78F1830GAA2

A-Version Products

MPD78F1812AGAA, uPD78F1813AGAA, nPD78F1814AGAA, uPD78F1815AGAA,
MPD78F1816AGAA, uPD78F1817AGAA, nPD78F1826AGAA, uPD78F1827AGAA,
MPD78F1828AGAA, uPD78F1829AGAA, uPD78F1830AGAA, uPD78F1812AGAA2,
uPD78F1813AGAA2, uyPD78F1814AGAA2, uPD78F1815AGAA2, uPD78F1816AGAA2,
uPD78F1817AGAA2, uPD78F1826AGAA2, uPD78F1827AGAA2, uPD78F1828AGAA2,
uPD 78F1829AGAA2, uPD78F1830AGAA2

Non A-version Products

MPD78F1812K8A, uyPD78F1813K8A, uPD78F1814K8A, uPD78F1815K8A, uPD78F1816K8A,
MPD78F1817K8A, uPD78F1826K8A, uPD78F1827K8A, uPD78F1828K8A, uPD78F1829K8A,
MPD78F1830K8A

MPD78F1812K8A2, uPD78F1813K8A2, yPD78F1814K8A2, uPD78F1815K8A2, uPD78F1816K8A2,
MPD78F1817K8A2, uPD78F1826K8A2, yPD78F1827K8A2, uPD78F1828K8A2, uPD78F1829K8A2,
MPD78F1830K8A2

A-Version Products

uPD78F1812AK8A, uPD78F1813AK8A, uPD78F1814AK8A, uPD78F1815AK8A, uPD78F1816AK8A,
uPD78F1817AK8A, uPD78F1826AK8A, uPD78F1827AK8A, uPD78F1828AK8A, uPD78F1829AK8A,
uPD78F1830AK8A

uPD78F1812AK8A2, uPD78F1813AK8A2, uPD78F1814AK8A2, uPD78F1815AK8A2,
MPD78F1816AK8A2, uPD78F1817AK8A2, uPD78F1826AK8A2, uPD78F1827AK8A2,
MPD78F1828AK8A2, uPD78F1829AK8A2, uPD78F1830AK8A2
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78KOR/FE3

Non A-Version Products

pPD78F1818GBA, uPD78F1819GBA, uPD78F1820GBA, uPD78F1821GBA, yPD78F1822GBA,
MPD78F1831GBA, uPD78F1832GBA, uPD78F1833GBA, uPD78F1834GBA, yPD78F1835GBA,
MPD78F1818GBA2, uPD78F1819GBA2, uyPD78F1820GBA2, uyPD78F1821GBA2, uPD78F1822GBA2,
uPD78F1831GBA2, yPD78F1832GBA2, uPD78F1833GBA2, uPD78F1834GBA2, uPD78F1835GBA2

A-Version Products

uPD78F1818AGBA, uPD78F1819AGBA, uPD78F1820AGBA, uPD78F1821AGBA,
uPD78F1822AGBA, uPD78F1831AGBA, uPD78F1832AGBA, uPD78F1833AGBA,
uPD78F1834AGBA, uPD78F1835AGBA,

uPD78F1818AGBA2, uPD78F1819AGBA2, uPD78F1820AGBA2, uPD78F1821AGBA2,
MPD78F1822AGBA2, uPD78F1831AGBA2, uPD78F1832AGBA2, uPD78F1833AGBA2,
uPD78F1834AGBA2, uPD78F1835AGBA2

78KOR/FF3

Non A-Version Products

MPD78F1823GKA, uPD78F1824GKA, uPD78F1825GKA, uPD78F1836GKA, uPD78F1837GKA,
MPD78F1838GKA, uPD78F1839GKA, uPD78F1840GKA, uPD78F1823GKA2, uPD78F1824GKA2,
MPD78F1825GKA2, uyPD78F1836GKA2, uPD78F1837GKA2, uPD78F1838GKA2, uPD78F1839GKA2,
MPD78F1840GKA2

A-Version Products

MPD78F1823AGKA, uPD78F1824AGKA, uPD78F1825AGKA, uPD78F1836AGKA,
uPD78F1837AGKA, uPD78F1838AGKA, uPD78F1839AGKA, uPD78F1840AGKA
uPD78F1823AGKA2, uPD78F1824AGKA2, uPD78F1825AGKA2, uPD78F1836AGKA2,
uPD78F1837AGKA2, uPD78F1838AGKA2, uPD78F1839AGKA2, uPD78F1840AGKA2

78KOR/FG3

Non A-Version Products

uPD78F1841GCA, uPD78F1842GCA, uPD78F1843GCA, uPD78F1844GCA, uPD78F1845GCA,
uPD78F1841GCA2, uPD78F1842GCA2, uPD78F1843GCA2, uPD78F1844GCA2,
uPD78F1845GCA2

A-Version Products

uPD78F1841AGCA, uPD78F1842AGCA, uPD78F1843AGCA, uPD78F1844AGCA,
uPD78F1845AGCA, yPD78F1841AGCA2, uPD78F1842AGCA2, uPD78F1843AGCAZ2,
uPD78F1844AGCA2, uPD78F1845AGCA2
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B) Electrical Specification for Injected Current

( Ta = -40 to +125 °C, Vpp=EVppo=EV pp1=AVRer= 2.7V 10 5.5V, Vgs=EVs50= EVs51=AVs5=0V ) (Notes 1)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Pos. Injected Current | Per Digital input pin 5 mA
Vx> Voo INJP Per Analog input pin
(Peak) (Mo€39) (Note 2) 2 mA
Neg. Injected Current Per Digital input pin 5 | mA
Vin <V | Per Analog input pin
(Pelgk) (o o (Note 2) -0.15 | mA
Sum of all Positive Z o Sum for all Digital input pins 20 mA
Injected Currents : .
(Peak) (Note 3, 4) 5 e Sum for all ,ﬁ\\‘rgglzo)g input pins 4 mA
Sum of all Negative 2 linunD Sum for all Digital input pins 20 | mA
Injected Currents Sum for all Analog input pins
J(Peak) (Note 4) 2 Iinona (Note 2)g putp -0.6 | mA
Total Sum of all > | I|NJPD |+ . . .
Injected Currents 5 1o | Total Sum for all Digital input pins 20 | mA
(Positve and Total Sum for all Analog i i
g input pins
Negative) Z |l |+ (Note 2) 4 mA
(Note 3, 4) INJN A
(Peak) x|l |
Pos. Injected Current C .
I Per Digital t 0.4 A
(D|g|ta| Input) INJPD AVG er Digital input pin m
Vin > Voo 2l Total Sum for all Digital input pins 4 mA
(Average) (Note 3, 6, 7) INJPD AVG
; Per Analog input pin
POS('AIEJ:I gga?nﬁsgent lingPa AVG (Note 2) 0.15 | mA
Vin> Vpp Total Sum for all Analog input pins
(Average) M8 7 | Zlnspaave (Note 2) 1 mA
Note 1: Only 78KOR/FG3(100pin) has EVpp, EVss1. For all other products EVppg is EVpp and
EVsso is EVss
Note 2: Analog pins for the product are as follows
Series Analog input port
78KOR/FB3 30 pin MC P80/ANIO0-P87/ANIO7

32 pin K8 P80/ANI00-P85/ANI0S
40 pin K8 P80/ANI00-P87/ANIO7

78KORIFC3 [~ | GA__| PBO/ANIOO-P87/ANIO7
P K8 | P9O/ANI08-P92/ANIT0
78KOR/Fx3 P80/ANI00-P87/ANIO7

78KOR/FE3 | 64 pin | GB | gy ANI08-POB/ANI14

P80/ANI00-P87/ANIO7
P90/ANI08-P97/ANI15
P80/ANI00-P87/ANIO7
78KOR/FG3 | 100 pin | GC P90/ANI08-P97/ANI15
P100/ANI16-P107/ANI23

78KOR/FF3 | 80 pin GK
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Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

The injection current specification (Vi > Vpp = Iingp) is not valid for the N-ch Open Drain ports
(P60 — P63) and not for P121 to P124, because these port pins don’t have the protection
Diode to Vpp.

If the Sum of the Injected Currents specifications (Peak values) are exceed even momentarily,
there is a possibility to destroy the device.

If any of the above Injected Current specifications (Peak values) are exceeded even
momentarily, there is a possibility to destroy the device.

When the Injected Current value exceeds the allowed Injected Current value (Average value),
the electrical characteristics can't be specified.

If the allowed Injected Current value (Average value) is exceeded permanently, the product
life time could be influenced.

However, when the injected current exceed the Average value but is still below the Peak
value the product life time will not be influenced if the injected current will follow the example
as given here:

Example for an Analog Input:

linoP A (PEAK) = +2MA

lindp A = +100UA

1 t2

Requirement :

Ingpanve S (linopapeaky X t1) + (Inupa xt2) / (11 +12) < 150uA

Inopaave S (2MA X 1)+ (100uA x t2) / (1 +12) < 150uA

Remark :

The above mentioned example could also be used for the digital input pins with Iiyyep ave < 400uA

Cautions:
1. An Injected Current conditions occur, if the standard operating conditions are exceeded.
Example: The input voltage on any pin exceeds the specified range:

VIN > EVDD / VDD / AVREF +03V-> (I|NJP > 0) or
VN < EVgs/ Vss/ AVss - 0.3V > (Ingn < 0).
Iinors Iinun = Injected current value that doesn't influence to the operation of the device.

2. The supply voltages must always remain within the specified limits.

3. A proper operation is not specified if an Injected Current occurs on the functional pins such as
P121/X1, P122/X2/EXCLK, P123, P124/EXCLKS, P120/EXLVI/INTPO/TI11/TO11, RESET and
FLMDO.

4. The above specifications are not tested in the outgoing inspection, but they are specified based
on the design rules and the device characterization.
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C) The influence on an adjacent pin caused by the Injected Current

(Ta = -40 to +125 °C, Vpp=EVppo=EV pp1=AVRer= 2.7V t0 5.5V, Vss=EVs50= EVs51=AVss=0V ) (Notes )

Parameter Symbol Conditions MIN. [TYP.| MAX. | Unit
Digital input pins 5x 103 -
Leakage current coupling factor K
for a Positive Injected Current NP
Analog input pins "°©? 1x10°% | -
Digital input pins 2
(Except P121 to P124) 1x10 -
Digital input pins .2
Leakage current coupling factor| ¢ (P121 to P124) 3.8x10 )
for a Negative Injected Current
Analog input pins M2 32x10° -

Note 1: Only 78KOR/FG3(100pin) has EVpps, EVss1. For all other products EVppg is EVpp and EVsgg
is EVSS

Note 2: Analog pins for the product are as follows

Series

Analog input port

30pin | MC | P8O/ANIOO-P87/ANIO7

T8KORIFBS o in [ K8 | P8O/ANIOO-PS5/ANIOS

40pin | K8 | PBO/ANIOO-PS7/ANIOT

78KORIFC3 [ o .~ | GA__| PBO/ANIOO-P87/ANIO?

Pin = e 1 P90/ANI08-P92/ANIT0

78KOR/Fx3 . P8O/ANI00-P87/ANIO7

78KOR/FE3 | 64pin | GB | bgoANI08-PIB/ANIT14

. P80/ANI00-P87/ANIO7

78KOR/FF3 | 80pin | GK | bg/ANI08-PO7/ANI5

P80/ANI00-P87/ANIO7

78KOR/IFG3 | 100 pin | GC | POO/ANIO8-PO7/ANI15
P100/ANI16-P107/ANI23

Cautions:
1.

2.

3.

An Injected Current through a pin will cause a certain error current in the adjacent pins.
This error current must be added to the respective leakage current (I / I,.) of the adjacent pins.
The amount of error leakage current depends on the Injected Current and it is defined by the
coupling factor Ky,.
The total leakage current through a pinis | litar | = | lum / luc ]+ (| hivon | X Kingn)
The additional error current may affect the input voltage on the analog inputs.
These specifications are not tested in the outgoing inspection, but it is specified based on the
design rules and the device characterization.
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D) Valid Specification

Item

Date published

Document No.

Document Title

1

July 2011 or later

RO1UHO007EJO500 or later User's Manual: Hardware
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E) Revision History

Item

Date published

Document No.

Comment

1

January 30, 2012

R0O1TUOO31ED0100

1! Release
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