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DISCLAIMER

The related documents in this customer notification may include preliminary versions. However, prelimi-
nary versions may not have been marked as such.

The information in this customer notification is current as of its date of publication. The information is sub-
ject to change without notice. For actual design-in, refer to the latest publications of NEC’s data sheets or
data books, etc., for the most up-to-date specifications of PRODUCT(S). Not all PRODUCT(S) and/or
types are available in every country. Please check with an NEC sales representative for availability and
additional information.

No part of this customer notification may be copied or reproduced in any form or by any means without
prior written consent of NEC. NEC assumes no responsibility for any errors that may appear in this cus-
tomer notification. NEC does not assume any liability for infringement of patents, copyrights or other intel-
lectual property rights of third parties by or arising from the use of PRODUCT(S) listed in this customer
notification or any other liability arising from the use of such PRODUCT(S).

No license, express, implied or otherwise, is granted under any patents, copyrights or other intellectual
property rights of NEC or others. Descriptions of circuits, software and other related information in this
customer notification are provided for illustrative purposes of PRODUCT(S) operation and/or application
examples only. The incorporation of these circuits, software and information in the design of customer’s
equipment shall be done under the full responsibility of customer. NEC assumes no responsibility for any
losses incurred by customers or third parties arising from the use of these circuits, software and informa-
tion.

While wherever feasible, NEC endeavors to enhance the quality, reliability and safe operation of PROD-
UCT(S) the customer agrees and acknowledges that the possibility of defects and/or erroneous thereof
cannot be eliminated entirely. To minimize risks of damage to property or injury (including death) to per-
sons arising from defects and/or errors in PRODUCT(S) the customer must incorporate sufficient safety
measures in their design, such as redundancy, fire-containment and anti-failure features.

The customer agrees to indemnify NEC against and hold NEC harmless from any and all consequences
of any and all claims, suits, actions or demands asserted against NEC made by a third party for damages
caused by one or more of the items listed in the enclosed table of content of this customer notification for
PRODUCT(S) supplied after the date of publication.

PRODUCT(S) are classified into the following three quality grades: “Standard”, “Special” and “Specific”.
The “Specific” quality grade applies only to PRODUCT(S) developed based on a customer-designated
“quality assurance program” for a specific application. The recommended applications of PRODUCT(S)
depend on its quality grade, as indicated below. Customers must check the quality grade of each PROD-
UCT(S) before using it in a particular application.

e “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

e  “Special”: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-
disaster systems, anti-crime systems, safety equipment and medical equipment (not specifically de-
signed for life support).

e  “Specific”: Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems,
life support systems and medical equipment for life support etc.

The quality grade of PRODUCT(S) is “Standard” unless otherwise expressly specified in NEC data sheets or
data books, etc. If customers wish to use PRODUCT(S) in applications not intended by NEC, they must con-
tact NEC sales representative in advance to determine NEC'’s willingness to support a given application.

If the supplied goods/information are subject to Japanese, German, European and/or North American export
controls, the customer shall comply with the relevant export control regulations in the event that the goods are
exported and/or re-exported. If deliveries are exported without payment of duty at the request of the cus-
tomer, the customer accepts liability for any subsequent customs administration claims with respect to
NEC.

Notes: (1) “NEC” as used in this statement means NEC Electronics Corporation and also includes its
direct or indirect owned or controlled subsidiaries.

(2) “PRODUCT(S)” means any product developed or manufactured by or for NEC (as defined
above).
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Operating Precautions for 78K0/Kx2

(A) Related Products

List of related products:

78K0/KB2:

pPD78F0500, yPD78F0501, yPD78F0502, yPD78F0503, uPD78F0503D
pPD78F0500(A), uPD78F0501(A), uPD78F0502(A), uPD78F0503(A)
pPD78F0500(A2), uPD78F0501(A2), yPD78F0502(A2), uPD78F0503(A2)

78K0/KC2:

pPD78F0511, yPD78F0512, yPD78F0513, yPD78F0514, u78F0515, y78F0513D, u78F0515D
pPD78F0511(A), uPD78F0512(A), uPD78F0513(A), yPD78F0514(A), yPD78F0515(A)
pPD78F0511(A2), uPD78F0512(A2), yPD78F0513(A2), uPD78F0514(A2), uPD78F0515(A2)

78K0/KD2:

uPD78F0521, yPD78F0522, uPD78F0523, uPD78F0524, u78F0525,

uPD78F0526, uPD78F0527, uPD78F0527D

HPD78F0521(A), pPD78F0522(A), pPD78F0523(A), uPD78F0524(A), uPD78F0525(A),
HPD78F0526(A), pPD78F0527(A)

pPD78F0521(A2), uPD78F0522(A2), uPD78F0523(A2), uPD78F0524(A2), uPD78F0525(A2),
HPD78F0526(A2), uPD78F0527(A2)

78KO/KE2:

pPD78F0531, uPD78F0532, uPD78F0533, yPD78F0534, 78F0535,

UPD78F0536, uPD78F0537, uPD78F0537D

UPD78F0531(A), pPD78F0532(A), uPD78F0533(A), pPD78F0534(A), uPD78F0535(A),
HPD78F0536(A), JPD78F0537(A)

UPD78F0531(A2), uPD78F0532(A2), uPD78F0533(A2), uPD78F0534(A2), uPD78F0535(A2),
UPD78F0536(A2), uPD78F0537(A2)

78KO/KF2:

HPD78F0544, u78F0545, uPD78F0546, uPD78F0547, uPD78F0547D
HPD78F0544(A), pPD78F0545(A), pPD78F0546(A), uPD78F0547(A)
HPD78F0544(A2), uPD78F0545(A2), uPD78F0546(A2), uPD78F0547(A2)

4 Customer Notification U18716EE1VO0IF00 1st edition)



Operating Precautions for 78K0/Kx2

(B) Table of Operating Precautions

Product Group 1:

pPD78F050x (x=0,1, 2, 3)
uPD78F051x (x =1, 2, 3)
) uPD78F052x (x =1, 2, 3)
No. | Outline UPD78F053x (x =1, 2, 3)
Rev. ES CS, MP
Rank"°*® | K
Clock generator
1 STOP instruction execution x x
(Direction of Use)
Flash memory
2 Flash memory programming x x
(Direction of Use)
Low-Voltage Detector
3 Reset function and writing to CRC00 x x
(Direction of Use)
Product Group 2:
pPD78F051x (x =4, 5)
uPD78F052x (x=4,5,6,7)
pPD78F053x (x=4,5,6,7)
pPD78F054x (x=4,5,6,7)
No. | Outline HPD78F0503D, pPD78F0513D,

uPD78F0515D, yPD78F0527D,
UPD78F0537D, uPD78F0547D
Rev. ES CS, MP

Rank"\® | K, E, X

Clock generator
1 STOP instruction execution x x
(Direction of Use)

Flash memory
2 Flash memory programming x x
(Direction of Use)

v’ Not applicable
X applicable

Note: The rank is indicated by the letter appearing at the 50 position from the left in the lot number,
marked on each product.
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Operating Precautions for 78K0/Kx2

(C) Description of Operating Precautions

No. 1

Clock generator
STOP instruction execution
(Direction of Use)

Details

If the microcontroller is using the internal high-speed oscillator (fRH) as the CPU clock, then when a
STOP instruction is executed, under certain circumstances the device will enter a state of undefined
operation and it will not exit from STOP mode by interrupt. There are certain timing conditions
between the execution of the STOP instruction and the internal high speed oscillator which cause
this situation and they are listed below.

The instruction is executed 888-889 clock cycles after the internal high speed oscillator is enabled
(RSTOP set to 0).

The instruction is executed 888-889 clock cycles after the device exits from STOP mode, and the
CPU was operating from the high speed internal oscillator prior to entering STOP mode and
continues to operate from the same clock source when it exits STOP mode.

The instruction is executed 408-701 clock cycles after the device finishes initializing after a non-POC
(power up) Reset; i.e. WDT, LVI, external reset.

Internal high
speed osc. (fru) e
1

< Oscillator stabilization period

-

&,

RST 896 clock cycles

e after start of fry

[ d— User application #.4— User application ——»

b > _lq__ 888-889 clock c
_ - ycles
Start of internal high speed oscillator (RSTOP set to 0) after start of fry

OR exit from STOP mode

. STOP instruction should
not be executed here

Fig. 1—1 Operation of internal high-speed oscillator after initial starting or after exit from STOP mode

NOTE: Figure is not drawn to scale.

Internal high
speed osc.(fry)
d
o

Oscillator stabilization period

»
Ll
[}

4Q 4 4«

RSTS 7 7 /
0-407 clock cycles 408-701 clock cycles:
5 after Reset processing “‘after Reset processing~

« Ll »

896 clock cycles

1
1
1
1
1
1
1
:
1 after start of fry

Resetig;ocess— User application User application

ﬁx —» 888-889 clock cycles
Non-POC reset (i.e. WDT, LVI, etc) ' after start of fry

. STOP instruction should
not be executed here

Fig. 1—2 Reset due to factors other than POC

NOTE: Figure is not drawn to scale
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Operating Precautions for 78K0/Kx2

When one of the described situations occurs, the device abnormally enters into STOP mode. As a

result, the following conditions occur-

« The device will not exit STOP mode when an interrupt occurs

« The internal high speed oscillator does not stop. Hence the current consumption is greater than
what is specified for STOP mode; approximately 150-400uA.

If the watchdog timer is enabled (WDTON=1) and it is configured to operate in STOP mode (Option
Byte->LSROSC=1), then it can Reset the device once the counter overflows and release the device
from STOP mode.

Workaround
This condition can be avoided using a software modification. There are two different modifications
which can be utilized.

1) Postpone the execution of the STOP instruction until a check is performed on the RSTS bit
and it is verified that it is 1.

2) A delay is implemented in the software such that it can be insured that the STOP instruction
will not be executed until after the previously mentioned conditions have passed.

It is suggested to use modification (1) if the STOP instruction will be executed during interrupt proc-
essing.

Following is a table of application conditions and which maodifications will work for each.

Application condition Modification
(1) 2)
STOP instruction will be executed shortly after the internal high speed v v

oscillator starts operation

STOP instruction will be executed shortly after exiting STOP mode v v
STOP instruction will be executed shortly after a non-POC reset v v
The time from which the internal high speed oscillator starts to when the v x

STOP instruction will be executed can not be defined

v":modification will work
X . modification will not work
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Operating Precautions for 78K0/Kx2

No. 2

Flash memory
Flash memory programming
(Direction of Use)

Details

There is an issue with the device not entering into flash programming mode. There are two situa-
tions in which the microcontroller may not enter into the programming mode and they are listed be-
low.

« When the Run After Disconnect function is used during programming with the flash memory pro-
grammer (PG-FP5) or MINICUBEZ2.

« When the programming environment has been configured based on the Application Note (Pro-
grammer) (U17739EJ2V0ANO0O) and when entering into flash programming mode during user program
operation (Figure 2-1 (1))

Even if either of the above situations exists, the device may still correctly enter into programming
mode and the flash can be successfully programmed. If the verify indicates correct programming,
then the flash programming worked correctly.

This issue is not applicable for the circumstances listed below.

* When entering into the programming mode at the same time as power-on

* When performing self programming

» When performing EEPROM emulation

Voo |V
« 5 |
RESET 7w\l AT | ReseT | VuHF%: ]

D Entering into flash programming mode during © Entering into flash programming mode
user program operation at the same time as power-on

: \ | ! (L
FLMDO Vig : Vin - :
" 7L : FLMDO | IH7L | 77
7L/ | ] ] ' |
( ' ' ! L
VDD 77 : y : 77

Figure 2-1 Methods of entering flash memory programming mode

If the duration of the reset signal applied to the external RESET pin is shorter than 1,950 ms when
entering the flash programming mode during user program operation without dropping the power
supply voltage to the level of the POC detection voltage (VPOC = 1.59 V +0.15 V), the following
phenomenon may occur.

* A POC reset occurs upon reset release and the flash memory programming mode is not entered
normally. Consequently, the user program is executed without performing programming processing.

Workaround
Secure a reset period for 1,950 ms or longer by controlling the external RESET pin when entering
the flash memory programming mode.

For those configuring the programming environment based on the Application Note (Programmer)
(U17739EJ2VOANO0O). Please apply and use the workaround.
For 3rd party programmers please contact directly the manufacturer of your programmer.
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Operating Precautions for 78K0/Kx2

No. 3

Low-Voltage Detector
Reset function and writing to CRCO00
(Direction of Use)

Details
If a reset is generated from the Low Voltage Detection (LVI) function at the same time that the
CRCOO register is being written, then one or more bits of the LVIM register can be changed to
High (1).

¢ Low voltage detect pin will be changed to “EXLVI” pin.

If a Reset is generated from any other source besides LVI, this phenomenon does not occur.
When VDD falls below V|, a Reset from the LVI is generated. If data is written to the CRCO00
register at the same time that the reset signal is generated, then incorrect data can be written to
the LVIM register

Figure 3-1 Example of Phenomenon

Vb

VLVI

VPOC

» Time

If the CRCOO register is written
£ y at this point B, the phenome-
non will occur.

LVI Reset signal

Workaround A B
As a workaround, at first distinguish the following cases:

Figure 3-2 Flowchart to distinguish which workaround should be used

RESET release
Initial settina

Should CRCOO set to No
CRCO00 = 0x00

Yes
Should LVISEL set to Yes
LVISEL =1
No
\ 4 v
Case (1) Case (2) ] [ Issue is not relevant

Customer Notification U18716EE1VO0IF00 1st edition) 9




10

Operating Precautions for 78K0/Kx2

Case (1):

Method of configuring CRC00 = 004

After any Reset, the value of CRC00 becomes always 00y, therefore it is not necessary to write
to this register. The issue will be avoided because the competition with LVI reset will not occur
when not writing to CRC00

Case (2):

Method of configuring CRCO0O0 # 004

In case LVIM # 004 after a Reset release, please initialize the LVI registers and CRCO0O register
again after the occurrence of another Reset generated by the Watchdog Timer.

The correct sequence for the LVI and CRCOO initialization is described in Figure 3-3.
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Operating Precautions for 78K0/Kx2

Reset release \4

Figure 3-3 Flowchart to initialize LVI and CRCO0O0 via Watchdog timer Reset

Initial setting

LVIM=00 No

Yes

| CRCO0O setting |

v
| vmk=1 |
v

| LVISEL=0 |

v

| LVIS setting |

v

| LVION=1 |

v

Wait for an operation stabilization time
(10 us (MAX.))

=

v

Write WDTE #0xAC
- WDT reset will be generated.

> LVI setting

To enable the Watchdog timer operation, please set the WDTON - bit in the option byte (address
0080h) to “1”.
In case, the internal Watchdog timer should not be used in the user application, please clear the

LSROSC - bit in the option byte (address 0080h) to “0” and stop the Low-speed oscillator by soft-
ware (LSRSTOP = 1)
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Operating Precautions for 78K0/Kx2

(D) Valid Specification

Item Date published | Document No. Document Title
1 July 2007 U17322rEli15t(\e/r0UDoo Us7e8r;§0|>/IKa£;al
2 February 2007 U1 7332rEIJa5t(\e/rOUDOO Us7e8r|’(sol>/IKaCn;al
3 November 2007 U1 731§F|i15t<\a/r0UD00 Us7e8r;<sol>/lKaEr)1;al
4 October 2007 U17260E|;t66\r/UD00 or Us7e8r;§OI>/lKa£2ual
| octnarzunr | VTSTEV0UR00 ey
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Operating Precautions for 78K0/Kx2

(E) Revision History

Iltem | Date published Document No. Comment

1 July 23, 2008 U18716EE1VOIF00 1% Release
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