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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.

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.

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

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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When Voo drops and becormes fower than the detection voltage fluctuation period of each system by means of a software 5 | pramomo 0 | rossone | B | moem 0.25 4 (internal high-speed oscillation dlock: @ f = 8 MHZ (TYP.) operation) aud rate generator contrl register XS0 Transmit shift register 0
level in the left figure, or Voo rises and exceeds the counter that uses a timer, and then initialize the ports. PR R PV P e e Address: FF71H _7__ 6 5 Address: FF74H, Wite, After reset: FFH
& e Dy ol (2) When used as interrupt,inferrupt requests may be frequently generated a Instruction set « 8-bit operation, 16-bit operation
(INTLVI) i generates [HfivthsiiioRisteaibanmieiiyiin st siiv = | o ERED W | pam « Multiply/divide (8 bits x 8 bits, 16 bits + 8 bits) Alter reset: 00H RXSO Receive shif register 0
detection voltage" when detecting the falling edge of Voo, or “Vop < LVI v  Bit manipulate (set, reset, test, and Boolean operation) Selection of fxcLxo 7 8 6 4 3.2 1
LVI — Low-voltage detector Getecton voltage” whe detectng he iing scige of Voo, uing LVIF, o o o | rammmax | ro | woe + 50D adluss ot When tis bt value s . the dvided
: 00 [ TMS0 output]  frequency i fcuak (fxcixo i a clack Pullup resistor
and clear LVIIF (5i 0 of IF0L) o 0 oco08)
10 ports Total 23 0 1 |fersi2 frequency set by TPS00 and TPSO1 option regster 1
« CMOS 1/0: 21 10| frsi8 31 (7 or less must not be set)).
Note Itis recommended to connect NC to Vss. 11 |erais2 , the divided frequency is Gk
[ 3\/ = N-ch open-drain /0 (6.0 V tolerance) : 2 k= 25, the divided frequency is poLka/25
% ® 1,59V POC mode —{Reset > Timers « 16-bit timer/event counter: 1 channel TSRO The baud rate value is fxcuxolk divided by 2. 7 6 5 4 3 2 1.0
#] . When Voo rises and exceeds 1.59 V « 8-bit timer/event counter: 2 channels TSR0 sgnal End of reception | I
x 7VI1.59V POC mode] 27 V0.2V 20,15V, itis judged that the power is on, « 8.bit timer: 2 channels ASIMO_AS| operation mode register 0 or
(Betection Voltage  on the reset status s reloased: e e el Address: FF70H RXBO Receive bulfer register 0 ®
when the Supply  When Voo drops and becomes lower 30-PIN PLASTIC SSOP (7.62mm (300)) log Address: FF72H, Read, After reset: FFH
e Voltage rises) than 1.59 V 40.15 V, a reset signal is » w6 v Timer outputs | 5 (PWM output: 4, PPG output: 1) Aleyeeetull
jenerated. Tmninnnonn [ — 1-operation ASISO AS! reception error status register 0
2.7 VI1.50 V POC mode dota o foad ond AID converter 10-bit resolution x 4 channels (AVREF = 2.310 5.5 V) T 0: Number of top bt Address: FF73H, Read, After reset: 00H
AT When Vo rises and exceeds 2.7 V P 1: Number of stop bit 7 6 5 4 3 2 1 Porl Tegister 11
{159V POC mode] 159 V2015V {27 V/1.50 v POC mode - 202V, itis judged that the poweris on, Serial interface « UART supporting LIN-bus: 1 channel ransmission
(Detection voltage judg I enabled 0: Character length of
reriom aopa98.hon th reset tatus I released i « 3.wire serial /O/UART: 1 channel Character
e When Voo drops and becomes lower than T ) « 2C bus: 1 channel 1: Reception o e longthof | Reading from this e
1,59V 40.15 V, a reset signal is @) —TEM_DmMENsioNs able e 3 register clears this 1. p
0 os0, fata = 8 bits raming error
generated. Vectored [ Internal | 14 register to 0O
5 1: Overrun error
TOTTTTYUITTOng 2 e Exemal | 6
POC — Power-on-clear Internal reset signal generated in the POC circuit i 5 o sources
(] ¥ an intemal reset sigra s generated in the POC a 3
U circuit, RESF is cleared to 00H. . W 3 Bezey * Reset using RESET pin Setting again to TXE, RXEQ Cautions for ASISO
[ « Internal reset by watchdog timer TXEO and RXEO are synchronized by the base « Only the first bit of the =0 data = checked as the stop bit,
J « Internal reset by power-on-clear Q clock (fxcLko) set by BRGCO. To enable U regardiess of the number of st
« Internal reset by low-voltage detector transmission or reception again, set TXEO or e e A B S
RXEO to 1 at least two clocks of base clock after RXBO but discarded.
e S R Provided D i ey (B s ramer - emone o Evame e
Address: FFACH Read After reset: 00H | Reset by LVI circuit - is set within two clocks of base clock, the -
S Exlarei imeel syt v RESET ey Sh s E A LVt croutis not coarod In the case. Power supply voltage Voo =181055V transmission ciruit o recepton circuit may not be Pulp esiior
« Internal reset by watchdog timer program loop WO ™ 5 of are set by LV circuit, Operating ambient TA=-40to +85°C initialized. option regist ez’
detection RF| R tamperature
 Internal reset by comparison of supply voltage .
o and detection voliage of power-on clear (PGC) Intoral reset request by LVI Package + 30-pin plastio SSOP (7.62 mm (300)) UARTO — Asynchronous Serial Interface
3 Srolt 0: Interal reset request is not generated. Each load cantrine s located witin .13 mm of s « 36-pin plastic FLGA (4x4)
s ®>_, « Infernal reset by comparison of supply voliage _ Internal reset request by WDT 1: Interal reset request is generated true posiion (T.P.) at maximum material conditon. pin Pl
and detection voltage of low-power-suppl 0: Internal reset request s not generated
— g P pply
w detector (LVI) 1: Internal reset request is generated. @
‘Connect FLMDO to Vs in the normal For an external reset Rosetby poweron-dlear (PO) st and reading RESF
mode. Input a high level to FLMDO {] input alow level o 10 us ormore | clear RESF to
during self-programming. = tothe RESET pin. i
Reading from RESF Port register 1
(] Do notread data by a 1-bit memory
Reset Control £ manipulation instruction

SSAY €Cd/EINY 2Zd/ZINY

EERVA\Y

0axd/0LIS/bid 00xL/0IMOS/0Ld

0LosreLd

9axy/vid 9axL/eld

OHOL/Sld

SdINI/LIHOL/9Ld

0SOL/0SIL/ZLd

LdLNI/OEd

o
o
g ] -
o L oo registr 1
g - LIN (Local Interconnect Network) Continuous Transmission Function
When using the TM50 output 1, UARTS supports the LIN bus, which is |, Transmission can be continued
x (TO50) as the base clock
< U (1050 as the base cloc mainly used for automotive networks. without disruption even during
&) Itis not necessary to enable the In LIN reception, wakeup signals are an interrupt period, by writing the.
2 TOS0 pin as a tmer oulput pin. detected by an exteral inerrupt (INTP0), and next data to ransmit shif register
S the SF length is measured by a 16-bit timer (TXS6)after data has been shifted Ponn gsgfu {e?'s\(:;u' B
S <Main system clock> (TMOO). However this interrupt and timer do not from transmit buffer register (TXB6) g
o
e " have to be connected externally because of to the TXS6 register.
x (1) Internal high-speed system clock (2) Intemal high-speed oscillation clock BoR oo
g o X1 oscillation (crystal or ceramic oscillation) » External clock input — Interal high-speed oscillator
T Port ragister 12 . vss A Ve (8 MHz (TYP.)) SRS Clokslcin esitr ASIF6 AS transmission status register 6 Porregter1
used ] P121/xt RCM Internal oscillation mode register Address: FF56H, 6 403 2 10 cFrssH 7 6 5 4 3 2 1
X1P121 Canbeused p1ayxq for port fonciio Address: FFAOH, RW, After reset: 80H _ T T o o [T o ToTo o "o Lo [R5
for port function FFFFH B - y ) " 5 ) N ) " ) After reset: 00H After reset: 00H fa
X2/P122/ External _y{| EXCLK/P122/ used [] P122/X2/ R Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters Wnen e tvao s Lt aso Ehck mml [ Transmit buffer data fiag —|
for port function | EXCLK SFR) 256 bytes FR) 256 by SFR) 256 b FR) 256 b)
EXCLK clock X2 FFOOH (SFR) 256 bytes ( Vi (SFR) ytes (SFR) 256 bytes (SFR) ytes (L= 010 10 (12 or more must not be 1:If data is wiitien to transmit buffer register 6
0: Interal high-speed oscilator oscillating FEFFH 15 th sk ra <7 sh ok s 128, (TXB6) (if data exist in TXBG)
e 10201z . Jozomz by e T e stopped b 1:Internal high-speed oscilator stopped Internal high-speed RAM Griy when L= 11, tho TS0 outputis selocted s the cock, Transmit shift register data flag
X ~Oscillation can be stoppe scillation can be stopped by -Oscillation can be stopped by | o, waiting f tabilization of internal high- = e
— by the STOP instruction the STOP instruction the STOP instruction e FDOOH | 512 bytes Internal high-speed RAM . : T R 1:if datais transferred lm:; ransmitbufer rogto ; 5221‘2
% AR PA21X1, PAZ2IX2IEXCLK pins | 1. Sabiity aperating of nteral igh-speed oscilator FCFFH 1 bytes Internal high-speed RAM Internal high-speed RAM Internal high-speed RAM oy MR S Y Y
D r: (Read only) FCOOH = 1024 bytes 1024 bytes 1024 bytes [ A W' Gations fo ontnuous ransision
Moo M 050 corct FBFFH 7 e o chack g TXBFS g o0 1wl .
1 x> Address FFAZH FBOOH = pbenithiss, i velusbliclihe divdedfiequency BIDETtals transmit data (second byte) to TXB6. If data is written to AL
o5 EAFFH (!xcmb is a clock frequency set by CKSR6(Clock selection register 6). Pull-up resistor
—~ L ._ e oony 22 M TXB6 while TXBFS is 1", the transmit data cannot be cpukup resito
g OSCCTL Clock operation mode select register MSTOP bit ARer resat: B0H 3 it 8, the divided frequency is fxcLxe/8. If k = 252, itis f‘;i”":j"eme‘a smision unt upon completion of 4
0: X1 oscillator operating or external clock from EXCLK pin is enabled fxcLxe/252. The baud rate value is fxcLxs/k divided by 2 intialize ransmission uni cope o o
8 register Address: FFOFH X1 ecllatr stopped r extemalcoo rom EXCLK pin s disabled continhots pansiissionbelsuye tojcheck that IXSES,leJo)
8 R DT after generation of the iransmission completion inerrupt, and
< P21 Aftr reset: 00H riting to then execute initalzation. If initalzation is executed while
= e « Do not write data to TXB6 when TXBF6 is 1 TXSF6 is "1", the transmit data cannot be guaranteed
X Pormece High-speed system Operating frequency control U « Set transmit data to TXEG atleast one base IPort mode register 1
2 @>>77 register 1 nénck er ion mode 3 1 y;;slx'ng 1gumh:; = = " Reserved clock (fxcLks) after setting TXE = 1. TXS6 Transmit shift register 6 0: Output, 1: Input @
et 1 nput X1 oscilaion 2 < s < 20 MHz o
I e T 1 1|Extemal dock nput el esenve Resened Resamet Resened e End of ransmission -
by 4 . G X 0|Pi21 and P12 pins Porpheral g
- can be used for 10 port ASICLG ASI control register 6
\ s 4 152 7 4 AR A A B
MG Maindock mode reiser Selector
o
P121/X1 pin, P122IX2/EXCLK pin Address: FFATH e Afterreset: 18H O T e———
P121/X1 and P122IX2/EXCLK are CPU dlock 1: SBF reception in progress. SBF transmission|  Inverting TxD6 output A FFOBH, RW, After FFH
<ol in 10 port mode after release Rt oot oo Internal low-speed oscillator (240 kHz (TYP.) (Read only) CoT || (R, e R R A A
of roset. _ 1: SBF reception | corirl o Ivertod suput  RXS6 Receive shift register 6
Main system clock (b) status D ey 7FFFH A= TXD6 output inversion u P 3 7 6 5 43 2 3
ress: g To use the TxD6 output inversion transmission
0: Operates with internal 0: Can be stopped by software, > SFFFH A T o oA trigger =0 BB
Main system | Peripheral hardware|  high-speed oscillation clock 1: Cannot be stopped To the watchdog timer = Flash memory Flash memory T 1:Ls st (Reception)
clock (fxe) Clock (fers) 1: Operates with high-speed and the 8-bit fmer H1 3FFFH L Flash memory Flash memory y Pt 7 6 5 4¥3 2 1 o0
50 ermarigh-speed oscilation system clock 1 Row inermal oscilation mode register g 24 KB 32KB 32KB End of reception
01 |clock (fRi) supplied (Read only) Address: FFAOH, RIW, After reset: 80H JFFEH 16 KB {TsRe
10 Internal high-speed L 0: Internal low-speed oscillator oscillating, Fl RXB6 Re buffe ter 6
ash 1FFFH Error occurrence eceive bufer register
11 SysTam clock (bx) supplied | | XSEL flag G s e et e ] y
- (s soe XSEL can be changed el £R memory Program area <WTsRES Address: FFOAH, Read, Afer reset: FFH —
U only once after a reset ASIMB AS| operation mode register 6 v y
OSTC Oscilltion stabilization time counter status register 8KB Program area Program area Program area Program area - ﬁﬁg’ffsg‘i‘g;:"‘;;:",2;::*,;9;‘“05‘”s i e
PCC Processor clock control register Address: FFA3H, 3 2 on.c‘gpd:bug security Boot Address: FFS0H P% E RE s 5 e
7 6 5 4 3 2 1 0 d setting
Address: FFFBH ea Cluster
0o'o'o0 o [pecipeciPec] After reset: 00H - - (1085H to 108EH) 1 After reset: 01H
After reset: 01H CR—— Oscillation stabilization time status of X1 Option byte area Option byte area Option byte area Option byte area Option byte area 1: Operation enabled e RER e
; R S (A B 2R ) (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) : Transmission enabled O INTORS oo this register e
CPU clock divisor 2048 dockemin | 1 o TINTSRE occurs g 201 Framing error
000 [he 8192 docksmin. |1 1 0 0 0 0: Number of stop bits =1 ragister to 00H. 1: Overrun error
oo | e, sio2cockemin. | 110 0 0 Program area Program area Program area Program area Program area o i )
010 | fxpld 32768 clocksmin.| 1 1 1 1 0 OFFFH 0: Character length of
REGC 081 pors 65536 clocksmin. | 11 1 1 1 CALLF entry area CALLF entry area CALLF entry area CALLF entry area ___ CALLF entry area data = 7 bits ISC Input switch control register
Connect this pin to Vss via a capacitor el o 1: Character length of
(04710 1 - recommended) : : e RiGSTT N N X rogram area ata = 8 bits Address: FF4FH 76 5 4 3 2 1 Portragster
Selection of the main system clock « After the above time has elapsed, the bits are set rogram area Program area Program area rogram area n-chip debug security Setting agaln to TXEG, RXES
[ ltho hahspoedsytomcckis st "' ordor from MOSTH1 and remain 1 D setting area Boot Hing again {0 TXEG, RKES by the bace dock Alter reset; 00H
the main system clock, a clock other than « Only the status up to the oscilation stabilization Option byte area Option byte area Option byte area Option byte area 3 (00BSH to 00BEH) Cluster 2 D e
the high-speed system clock cannot be time set by OSTS is set to OSTC after STOP mode is UCN) set by CKSRE, To enable transmission or Selection of TI000 input source
e el ey Lkl (0080H to 0084H) (0080H to 0084H) (0080H to 0084H) (0080H to 0084H) Option byte area 0 , Tecepton agin, sl TXES o RO o 1 at st o 0: TI000 (P0D), 1 RxDS (P14)
0080H to 0084H clocks of base clock after TXE6 or as been
CALLT table area CALLT table area CALLT table area CALLT table area B cleared o 0. If TXES or RXES is set within two clocks of Selection of INTPO input source
Fihe igh-apeed system clock OSTS Oscilltion stabilzation time select register | __ CALLT table area base clock, the iransmission circuit or recepion circuit 0 INTPO (P120), 1: RxD6 (P14)
oscillation frequency exceeds 10 MHz Address: FFASH 4 0000H Vector table area Vector table area Vector table area Vector table area Vector table area may not be nitalized.
Set AMPH to 1 before setting the. — .
U peronranctors e et At 05 e UARTG6 — Asynchronous Serial Interface
scilltion stabilzation time PUT
e e 4 PD78F0500A 1 PD78F0501A 4 PD78F0502A 1 PD78F0503A 1 PD78F0503DA Pulup resiiy
. . . i for 1
Conditions before the clock oscill d and i Setting OSTS is valid only [ 2048 clocks |0 0 1 Memow map (with on-chip debug function) T
[ Goreiions bforo the clockoscilaton s stopped and fag setings han ! oacilton eyl | 8192 docks [0 1 0
= [ Clock Conditions before clock oscillation is flag settings or ceramic oscillation) is | 16384 clocks | 0 1 1
stopped (External clock inpul disabled) seleciedas CPU clock. | 32768 clocks | 1 0 0
Internal |+ MCS =1 or CLS = 1 (The CPU is operating on a| RSTOP=1 5536 dlocks | 10 T
high-speed | - clock other than the internal high-speed . Port mods regin &
» oscilltion | oscilltion clock.) Cautions for OSTS 0: Output, 1t npuf 7 |
3(® clock [« Stop peripheral hardware that is operating on « To set the STOP mode when the X1 clock is used )
> the internal high-speed oscillation clock. (" as the CPU ciock, sot OSTS before executing the l
STOP instruction.
High-speed | « MCS =0 or CLS = 1 (The CPU is operating on a| MSTOP=1 Rewriting to CMPOO
system | clock other than the high-speed system clock. B ey k) e s es e 1o awem CMPOO cannot be
clock « Stop peripheral hardware that is operating on 1o X1 clock oscillation stabilization time. /;ixlress FF18H opoo rewritien during timer Parlregwsleﬂ
After reset: 00H & 9‘5 ©r9%) cMP0O can be refreshed
. TNTTMHO signal| Hatc he I
F (the same value is written)
Processor Registers 7 6 5 ala 2 10 T cuing timer count operaton
Clock generator operation when power supply voltage is turned on PWM (pulse wise Bbit timer
U « If the voltage rises with a slope of less than 0.5 V/ims (MIN.) from power application until the voltage reaches 1.8 V, input General-purpose registers (When two of them are connected, the connected registers can ‘modulator generator) counter HO
U 2 low level to the RESET pin from power application unii the voltage reaches 1.8 V, or set the 2.7 V/1.59  POC mode OFFxH | CALLF1023 ‘ CALLF1022 ‘ CALLF1021 ‘ CALLF1020 ‘ CALLF1019 ‘ CALLF1018 ‘ CALLF1017 ‘ CALLF1016 be used as a 16-bi register.) function < Gt |
by using the option byte (POCMODE = 72 680 8. 8 9 0 ? 0.6 0 8 8 9.0 I, This function ¥ atch) controller]
« A voltage oscilation stabilization time of 1.93 o 5.39 ms s required after the supply voltage reaches 1.59 V (TYP.). If the T T T T T T T T T T T T Q outputs pulses 7 6 5 als 2 1 o
supply voltage rises from 1.59 V (TYP.) to 2.7 V (TYP.) within 1.93 ms, the power supply oscillation stabilization time of 0 = = ‘ H I ‘ L I by setting CMPoo |  Address: FF19H) GEZD
1 105.39 ms is automatically generated before reset processing. = e ek ] RW B-bit timer H o
iy 76 5 4 5 2 10 76 5 4 3 2 10 CMP10 as the duty After reset: 00H compare register 10| £
T T T T T T T T T T T T T T 2 PU1
ours | owre | owes | owre | omrn [ oarn | owm | o \ b | | £ | value Address:prooHr DS g Pupressior Y2
5 oplion register 1
o8oxH [ owm | owm | ous | oun | ows | oum | oun | ouwn N A S S i ;
‘ B I ‘ C I 0: Stops timer count operation (counter is cleared to 0), 0: Disables output, | When using the
07FxH —— e e 1: Enables timer count operation (count operation 1 Enables outpat | TMSO output (T050)
A Program area L T T T T T T T T T T T T T started by inputting clock) 0: Low level timer output,| [ Its not necessary to
1ICO - Serial Interface |IC SRS =tcondton T T X A Selection of count dlock 1: High level timer output| U enable the TOS0 pin
=) RST: Restart condition 009: 0 0 0frs X
xH Timer operation mode
S @ SP:_Stop condition 514 13 2 1M 10 9 8 7 6 5 4 3 2 1 0 0 0 1|frs2 00 Interval timer mode
it dataltoliCy 0 signab> 008xH Program area (Only for the 12 PD78F0503DA, this area can be used as on-chip debug security ID setting area) Option | Option | Option | Option | Option ‘ LN B B B B ‘ T T I 0 10 |fersid 1.0 | PWM output mode:
Do not write data to IICO during troller cso o 5 byte byte byte byte byte SP_Stack pointer 0 1 1 |fersles Setting prohibited
s status register 10 0 |frsiiozs
datalensiey g e A ey S 007xH CALLT31 CALLT30 CALLT29 CALLT28 CALLT27 CALLT26 CALLT25 CALLT24 P v M E [ F @ 2@ o 10 1| TMS0output Portregtstor 1
g rogram status wort
1ICO IIC shift register 0 5 0 8 0 0 8300 006xH CALLT23 CALLT22 CALLT21 CALLT20 CALLT19 CALLT18 CALLT17 CALLT16 After reset: 02H H H
Address: FFASH RAW After reset: 00H §g| OSawedeice STADTEXCICOTTROTACKTSTONSPD) SR B ey TMHO — 8-bit Timer HO
5| " communicaton '8 |5 S |
PR RN N T 55 was ot dteced 005xH CALLTIS cALLTIa CALLTIS CALLTIZ ALt cALLTI0 oAt CALLTS O ntorupt disabled (DI, S o,
E§| 1vaserdence | 5 was detocied 1: Interrupt enabled (E) 1: Existent
. ] 004xH CALLT? CALLTE CALLTS CALLT4 CALLT3 CALLT2 CALLT1 CALLTO b2 , "
s n-service priority fla
T, 5T was datscws - - 0: Used o be a value ofher than 0, 1:Used to be 0
DD, s 003xH [ BT | rsovos | ramemed | ot PR N L oo oty o i
“loss. — O:Acknowledge was not det Selection of one of register banks 0 to 3 maskable interrupts enable
° B T, +:Acknovledge was detected 002xH Resorved Rosorved &bitimer 51 — Endorerorof UART | AVD corverter | 16 Biiimer 0 | 65 imer 00
g e s O Recee status INTTM51 reception INTSRO INTTMO10 INTTMO0O o 5 14 13 12 11 10 9 8 7 68 5 4 3 2 1 0
H 1:Transmit status. 001xH 8-bit timer 50 8-bit timer HO Eb e KT | ey | ensad End of UART6 | UART6 reception | External interrupt 5 LI B B B T T T T T 1T
8 O:Extension code was not receive. INTTMS0 INTTMHO INTTMH1 Lo ransmission INTST | reception INTSR6 | _error INTSREG INTPS Program counter
2 +Extension code was received.
s Exiamal iferropt | Extamal iaropt 3 | Extomel intarrapt 2 | Extomelnferupt T | Exfomel nfomupt0 | Loweliagedaecion Reset (RESET input,
z 1ICEO setting 000xH INTP4. INTP3 INTP2 INTP1 INTPO INTLVI Reserved POC, LVI, WDT)
The start condiion is deteced
ﬁ 0: Address does notmatch | |/ immediately after I:C is enabied to F E D Cc B A 9 8 7 6 5 4 3 2 1 0 Rewriting to CMPO Pull-up resistor
1: Address match operate (ICEO = 1) while the SCLO line Address: FF1AH 7 6 5 4 3 2 1 0 cupot CMPO1 cannot be option register 3
SVAO Slave address register 0 is at high level and the SDAO line is at low RW @ 8-bit timer H rewritten during timer o
PM6 CRRTESHIFASH) A L) 1ICCO 1C control register 0 level. Immediately after enabling 12C to Vector Table A CALLT Table A d CALLF Entry A After reset: 00H compare fegister 01 | = count operation. CMPO1
Port mode register 6 Address: FFAGH R After reset: 00H operate (IICEO = 1), set LRELO (1) by ector lable Area, aple Area, an ntry Area v can be rafreshed (the same
0: Output, 1: Input o @ @ @ m @ | usingai-bit memory manipulation <ETTMH sig f value i writen) during
o o e 7 6 5 als 2 1 o TMHI timer count operation.
a3 1IGX0 I function expansion register 0 e D“’ pom pusewise ebttmer
Address: FFASH RIW After reset: 00H 0: Stop oporation C 2
?(® 7 1 0:Pis not function ~ Output
%] is ot generated
1 This function troller
1P s ganerated N contro
I 0: Normal operation & generate Q outputs pulses. s AT e il LR ) ey
IICCLO IIC clock selection register 0 0: Do ot cancel wait =) as the oydle value and | fer reset: 00H lcompare register 11 fonsld For renisiens)
ot Address: FFABH RW After reset: 00H 1: Cancel wait Whena i EL AR DY o § [ traite
e H When a third party is communicating e 5 4 3 2 M O 7vampt € [ foralba
2 2 1 |« Gonerston ot terupt and communication eservation s facceseliectl 70 N bittimes H & & raioon
recuest when SP i detected O e After reset: 00H mode register 1| < [$7 123
0.Deble When a i ary s commricating P——. 0: Stops timer count operation 0: Disables output, R
and communication eservation & ewriting to ,
Detection of SCLOpin pstes Rewriting to CRs1 e {counter s cleared [0 0) Selecton of 1 Enables output
level (Read only) T p 3 1: Enables timer count aperation p
) [4— Timing STCF is set 1o 1 and STTO is Exceptin PWM mode, o T  ihoc vakica) count clock
Low level 0: Digital filter off 02 At the eighth clock's faling edge. Geared (0). No ST is generated, e ey e ) (count operation started by o0 0 0: Low level timer output,
1: High level o, 1:Atthe inth clock's fellng edge In the wat state P— = 4 CR51 during operation. inputting clock) 0 0 1| fersid 1: Highlevel timer output
Detection of SDAO pin L‘:;‘g;)" R 0: Disable acknowledgment— > Generates RST afte releasing the wai. forsiz—b| @ Ad“"“s FFAFH Address: FFATH CRS50 Carrier generator 3 1 ? I"“ﬁ;ﬁ Tlmer operation mode.
level (Read only) 1: Enable acknowledgment 4 B TCLS00, PR
e frrs/16pl § A rest: 00H RW oo™ | Torsor function 10 0| fPrsi4096 PU3
*: High level | & T ——— Ater reset: 00H jroe 1 The carrer clock is 10 1| mus Cartier generator mode PuRUp resistir
IICFO IIC flag register 0 L compare, generated by the PWM output mode option register 3
fPRS/256—] INTTMS0 signal 11 0| fRUS12
Address: FFABH R/W After reset: 00H & <€ 4 T, 8-bit timer H1 (set 11 1| Setting prohibited 1
INTTMS1 signal> P — 4ty 2 1 o TMSO + fors a low-level width

8-bit timer counter 50

PMB
G
1: Inp

O m s 4 3 2 @@
STe] ic sTTic Read 2
GCi CL SM CL CL | Selection|Transfer] Settable fw_|Operation Toron | Address:Frat 76 (s 4 3 2 1 0 cRst After reset: 00H §Ie == level width by CMP11), [CEEERR NRZ) TMCY
=) X0 CO 01 00 |Clock [Clock | Range | Mode ToLs12 | RW Ewwmermvave g anditis output in the 8-bil timer H carrier control register 1
< ) wim) e e After reset: 00H register 51 2 |« fersis cycle set by the 8-bit After reset: 00H
a = 744|210 4.19 MiHz| Normal | 0: Bus release status e o a € frrsi256 timer/event counter 51 0: Carrier output disabled status
® wi2[fulee 1: Bus communication Address: FF43 ™! 8-bittmer mode control Remote control output (owlevel stalus) @)
21 mode 1: Disable communication < frrsiaisz
@ = B8] 858 Mtz S register 50 0 0] Low-level ouf 1: Carrier output enabled status
- reservation After reset: 00H iput
o rs/2 |24 1410 6.38 MHz| Figh- (Read only) 0: Timer operation stopped | Timer output 5 Ot csabied (Output s fow level) 0 1 vt ot o soge o (RMC1 rrier pulse output,
o S/ 12 peed | 0: Enable generation of ST i T e IErGLEC 0: Output disabled (Output is low level) (Counteris cleared to 0.)| FIF status G INTTMS1 signal in QL B SEIED) Pal
w52 [twi12_[4104. 16 MHz| mode enerate ST upon datection of SP (Counter Is cleared to 0.) e 1: Output enabled 1: Timer operation enabled| o 10| Lowrlevel output (Geacicy) PorlTegister 3
Port = 1: ST generation unsuccessful. —1; Enable generation of ST B e (Wiite only) “poorne n ofher modes | _Active levelin PWM mode 11| Carrer pulse output at rising edge of
register 6 [Other than above| Setling prohibited Clear STTO flag without detecting SP P 0 0] No change In other modes | _Active level 0: Match & clear mode—I|0 1| Clear F/F (0) | [0 [ Inversion operation Active-high INTTM51 signal input
(Read only) [ Match&c\aarmude 0 1| Clear F/F (0) in PWM mode 1 PWM mode 10| SetFIF (1) disabled
1: PWM m 10| SetFiF (1) | [0 ]Toversion operation | Active-high 11| Setiing 1| Inversion operation Active-low I
1 1] Settin disabled prohibited enabled TMH1 — 8-bit Timer H1
prohibited | { 1 |Inversion operation |  Active-low
Address: FFBCH 7 6 5 bled Address: FF6AH _7 6 5

4 3 2 10
TGLTTCLITCL] TCLSO
0 0 0 0 0l o1 s00

Timer clock selection register 50
‘Count clock selection

After reset: 00H

4.3 2 1 0

RIW 0T 00T o o TCLITCLITCL) TOLST

After reset: 00H 512_511_510] Timer clock selection register 51
‘Count clock selection

— 0 0 0|TI51 pin faling edge 0 0 0 [TI50 pin falling edge

PU3 Rewriting to TCL51 0 0 1|Tis1 pinrising edge Rewriting to TCLS0 0 0 1 |TIS0 pin rising edge
o vnenrewrtngTCLEt0 |10 1 o |ims empicisoto | [0 1 0 [ees 2
gl & Joihercats (s'cpithelliner 0 1 1|fersi2 U other data, stop the timer 0 1 1 |fersi2 option register 3
et L o) 10 0fersite = operation beforehand. 100 fersia 2
1.0 1|frsi6a 10 1 |froifd PU
I i R i

11 1 |fPrs/4096 1 1 1 [fers/8192

PM3

Port mode

register 3

0: Output, 1 Input
2

TM51 — 8-bit Timer/Event Counter 51 TM50 — 8-bit Timer/Event Counter 50

register 3.
0: Output, 1: Input

Port register 3

P33/TI51/TO51/INTP4
®
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Date Published ~ February 2008 NS Remark Pin names in parentheses [] are only for x PD78F0503DA (products with on-chip debug function).
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Development Tools (1/5) Development Tools (2/5) Development Tools (3/5) Development Tools (4/5)

Remark For details about development tools, see the site for development tools at NEC Electronics Website.

NEC Electronics Website: http://www.necel.com/ (2) Hardware Tools (2/3) (2) Hardware Tools (3/3) (3) Flash Memory Write Tools (2/3)
(1) Software Tools 0 <3> On-chip debug emulator with programming function QB-MINI2 (MINICUBEZ) : for on-chip debugging <2> Flash memory programmer PG-FP5, FL-PR5, PG-FP4, FL-PR4, PG-FPL3, FP-LITE3 (1/2)
<2> In-circuit emulator QB-78KOKX2 (IECUBE®) ‘On-Chip Debug Emulator with Programming Function Target Connector Specifications Flash Memory Programmer Flash Memory Write Adapter
Host Machine Software Tools
B POIAT™ compaties Sofware package SPTEKO In-Circut Package Check Pin | Emulation | Exchange | Space Ya Mount Target QB-MINI2 10-pin general purpose connector (254 mm pich) | When using 10-pin cable Flash memory programmer FA-30MC-5A4-A, FA-78F0503MC-5A4-MX | 30-pin plastic SSOP (7.62 mm (300))
) ' Emulator Adapter Probe Adapter Adapter | Connector | Adapter | connector 16-pin general-purpose connector (2.54 mm pitch) I When using 16-pin cable PG-FPS5, FL-PR5, PG-FP4,
POSENX series Assembler package RA78KO QB-78KOKX2 | 30-pin plastic | QB-144-CA- | QB-80-EP- | QB-30MC- | QB-30MC- | QB-30MC- | QB-30MC- | QB-30MC- FL-PR4 FA-TBFOS03FC-AASMX 36-pin plastic FLGA (4x4)
C compiler CC78K0 SSOoP 01 01T EA-02T YQ-01T YQ-01T HQ-01T NQ-01T (3) Flash Memory Write Tools (1/3) Simple flash memory programmer
. - (7.62 mm (300)) PG-FPL3Noe, FP-LITE3
C library source file CC78K0-L o piastc pYy— — — - pvy— <1> On-chip debug emulator with programming function QB-MINI2 (MINICUBE2) : for flash programming
Integrated debugger ID78K0-QB g $ v - " - Note Phase-out
- = : FLGA (4x4) EA-01T NQ-01T | on-Chip Debug Emulator with Programming Function [ Target Connector Specifications | Remarks 1. FL-PRS, FL-PR4, FP-LITE3, FA-64GB-8BU-A, FA-78F0537GB-UEU-MX, FA-64GC-8BS-A, FA-
ystem simulator S+ for 78KO0/Kx2 ) ) ) ) [Losmmi2 [ 16-pin general-purpose connector (2.54 mm pitch) | When using t6-pin cable | 78F0537GC-UBS-MX, FA-64GK-9ET-A, FA-78F0537GK-UET-MX, FA-78F0537GA-8EV-MX, and FA-
i Remark The QB-78K0KX2 is supplied with ID78K0-QB, a USB cable, a power supply unit, QB-MINI2, connection _AA1| i
Device file DF780547 ) | . . . . . 78F0537FC-AA1-MX are products of Naito Densei Machida Mfg. Co., Ltd.
cables (10-pin cable and 16-pin cable) and the 78K0-OCD board. Remarks 1. The QB-MINI2 is supplied with a USB cable, connection cables (10-pin cable and 16-pin cable) and the TEL: +81-42-750-4172 Naito Densei Machida Mfg. Co., Ltd
78K0-OCD board. y y L
(2) Hardware Tools (1/3) 2. A connection cable (10-pin cable) and the 78K0-OCD board are used only when using the on-chip debug 2. Use the latest version of the flash memory programming adapter.
function.
<1> On-chip debug emulator QB-78KOMINI (MINICUBE® ) 3. The software is required separately to operate QB-MINI2. * Wiring exam_ple in 3-wire serial I/0 (CSI10) mode « Wiring example in UART (UART6) Mode
Download the latest software from our website (http://www.necel.com/), and use it. (for the 30-pin products) (for the 30-pin products)
I On-chip Debug Emulator | Target Connector Specifications I © veol27t055Y) © Vo 271055Y)
| B-78komINT | 10-pin general-purpose connector (2.54 mm pitch) | H ° Oaw O aw
. . . . . USB cable AC adapter
Remark The QB-78KOMINI is supplied with ID78K0-QB, a USB cable, a connection cable (10-pin cable) and a self- Target connector (sold separately)
check board === <for on-chip debugging (OCD)> ===,
Target device ! Connection cable 78K0-OCD board 3 f w0 ' ]
. 1 (10-pin cable or i =) 2 | 3 |
° ! 16-pin cable) ! s 280 N
. D [Ee=arr : = :
' . |0 s |0
' Host machine 2|
Host machine i " - 2
- USB cable N/ | N : zz N
- i B
o 2 210 2
2 f Target system ofn | o |
B Check pin adapter r-  <forflash programming (FP)> =1 ol 1 o ol
g B W W Euiniul D comsctonca i : . : :
Target device on oscilloscope) L ! (16-pin cable) ! e 15 10| s 10
<sold separately> AN i 3 MINICUBE setting oo 3
o [ 1 I (1) Mode select switch ) ooz ooz
4 » Emulation probe « Target device is 78K0 microcontroller »*M2"
— (2) Power select switch
Connection cable « Power supply of the target system is used — “T" (recommended)
(10-pin cable) 3 Vis supplied to the target system —“3" (current rating: 100 mA)
X § . " . +5Vis supplied to the target system —"5" (current rating: 100 mA)
Target connector (sold separately) % Exchange adapter « Connector pin layout (16-pin) « Connector pin configuration (16-pin)
Target system oy performs pin Pin No. Pin Name Mot 1 INIOUT Note 2 Doscription
« Connector pin layout « Connector pin configuration (10-pin) v 5 dapt L ! GND - Connected to GND. S CLeMESET A0 S0 sox O RESeT oo
e Spaco sl aton PEPO0000 T N T e o
PinNo. | PinNameNete1 [ IN/OUT Nete2 Description <sold separately> (When mounting device to target connector) RESERVED (during OCD) - Open
| | Mount adapter BORODEE®® 3 - Note The above figure illustrates an example of wiring when
00600 1| ResETN N Pin used to input reset signal fom the target system v YQcomecter s D:[l (Adaptor for mountng target RXD (during FP) N o et daviog. e/ dta communicaton using the clock output from the PG-FP5, FL-PRS, PG-
2 RESET_OUT out Pin used to output reset signal to the target device ﬂ ﬂ exchange adapter to target * i:;es‘:p‘:zzyc:nnecwr) (Top View) " Voo N Tnput pin for when using power supply of the target FP4 or FL-PR4. When using the clock output from }he
DEO®®O 3 FLMDO out Output pin used to control on-chip debugging functions connector) system PG-FPL3 or FP-LITE3, connect CLK to X1/P121 (pin 9),
Vy———— A__"""h oevice RESERVED (during OCD) B Open « Target cable outline of PG-FP5, FL-PR5, PG-FP4, FL-PR4  and connect its inverted signal to X2/EXCLK/P122 (pin
4 VoD IN Input pin for when using power supply of the target system LT —— P i used 1 ouput o commandidata commuricaon 8).
(Top View) 5 X2/DATA INOUT Pin used to input/output for data communication during Tg'ge‘ °;'“”e°|‘d°' it o the farget deviee
debugging 5 r‘;’;‘zcy :‘;rs;’) lered to 68 | RESERVED = Open
@ 5 | CK GUT Pin Used {0 output clock signal (o the target device
6 GND - Connected to GND. 1572 RESERVED — Soon
7 X1/CLK out Pin used to output clock signal to the target device i 1 | oATA (Gung ocD) INOUT Pin used fo] ;\;x(y/oulpul for data communication Type A TypoB
8 GND - Connected to GND. i ] Target system "RESERVED (during FP) = Gpen HD-SUB 15 (male) (ai?jrtl\:)c:hpz‘:/g‘re;uppl (For two-power-supply
9 RESERVED - Open 14 FLMDO ouT mduesed to set to debug mode or programming flash memories) Y flash memory) Note1, 2
10 RESERVED - Open 15 RESET_IN (during OCD) IN Pin used to input reset signal from the target system
. Notes 1. Signal names in MINICUBE2 RESERVED (during FP) = Open Notes 1. The targ_et cable of PG-FP5 anq FL-PR5 is not equipped with Typg B. )
Notes ; i‘sggzle:af:gfnsﬂlmg\t%téBE 2. As seen from MINICUBE2 76 | RESERVED ~ Open 2. gyps B is not used to connect with 78K0/KB2 because 78K0/KB2 incorporates the single-power-supply
o g lash memory.
Remark The 10-pin target connector is the same as it of MINICUBE. See the description of the target connector of MINICUBE. v

Development Tools (5/5) Operation List (2/6) Operation List (3/6) Operation List (4/6)

+ Description of operation column ngtruction [ Mnemonic Operands Bytes Clocks Operation Flag Tnstruction | Mnemonic Operands Bytes Clocks Operation Flag
(3) Flash Memory Write Tools (3/3) A: A register (8-bit accumulator), X: X register, B: B register, C: C register, D: D register, E: E register, H: H register, P Note 1 | Note 2 Z AC | CY Group Note 1 | Note 2 z AC | cy
L: L register, AX: AX register pair (16-bit accumulator), BC: BC register pair, DE: DE register pair, HL: HL register pair, 16-bit data | MOVW AX, rp Note3 1 4 - AX «1p -
| -l -| - -| -| ! "’ N ! ! d 8-bit OR A, #byte 2 4 - A« Avbyte X
<2> Flash memory programmer PG-FP5, FL-PR5, PG-FP4, FL-PR4, PG-FPL3, FP-LITE3 (2/2) PC: Program counter, SP: Stack pointer, PSW: Program status word, CY: Carry flag, AC: Auxiliary carry flag, Z: Zero flag, ansis} b, AX Note3 1 2 ~ [meAx operation saddry Hoyte 3 5 A (saddr)i—{saddr) Torte "
+ Connector pin layout of PG-FP5, FL-PRS, PG-FP4 and FL-PR4 (view from socket side) RBS: Register bank select flag, IE: Interrupt request enable flag, AX, laddr16 3 10 | 12 [AXc (addr6) A, ¢ Notes 2 4 AcAvr B
( ): Memory contents indicated by address or register contents in parentheses, laddr16, AX 3 10 12 | (addr16) « AX 3
| Xu, X.: Higher 8 bits and lower 8 bits of 16-bit register, A: Logical product (AND), v: Logical sum (OR), XCHW AX, rp Nowe 3 1 ) ~ [AXeormp LA 2 4 - |rervA x
13|57 ]9(11[13]15 ~: Exclusive logical sum (exclusive OR), : Inverted data, addr16: 16-bit immediate data or label, 8-bit ADD A, #ibyte 2 ) — A, CY  Athyte X ” X A, saddr 2 4 5 A« A v (saddr) X
21406 8l10]12]14]16 jdisp8: Signed 8-bit data (displacement value) operation Saddr, #bylo 3 5 B (saddr), CY < (saddr) +byte X < < A, laddr16 3 8 9 A< Av (addr16) X
« Description of fl ration column A, rNoted 2 4 - |ACY <A+ x X X A [HL] 1 4 5 A< Av(HL) x
Type A (16-pin) escription ot flag operation colu rA 2 4 — [rncYer+A x x x A, [HL+byte] 2 8 9 [Ac Av (HL+byte) x
Blank): Not affected, 0: Cleared to 0, 1: Set to 1, x: Set/cleared according to the result, R: Previously saved value is restored
« Connector pin configuration of PG-FP5, FL-PR5, PG-FP4 and FL-PR4 (Blank) 9 4 A, saddr 2 4 5 |A OV A+ (saddr) L N A [HL+B] 2 8 S [AcAv(HLB) x
A, laddr16 3 8 9 [ A CY < A+ (addr16) x x x A, [HL+C] 2 8 9 |AcAv(HL+C) x
o o ot eI Insgruction [ Mnemonic Operands Bytes Clocks Operation Flag _ A, [HL] 1 4 5 | A CY <A+ (H) x | x | x XOR A, #ibyte 2 4 — [AcAvbyte M
g Type A: Signal (16-Pin) _ Note1 | Note2 Z | AC | CY A, [HL+byte] 2 8 9 | A CY A+ (HL+byte) x | x | x saddr, #byte 3 6 8 | (saddr) « (saddr) vbyte x
s ; 8bildata | MOV T, #byte 2 4 —  |rebyte A, [HL+B] 2 B 9 | A CY A+ (HL+B) X X x Ay Note 3 2 " A AT ~
saddr, #byte 3 6 7 | (saddr) < byte A, [HL+C] 2 8 9 [A CY < A+(HL+C) x x x A 3 " R Py "
RESET 2 Sir, #byte 3 - 7 |sfr< byte ADDC A, #oyte 2 4 — | A CY < Atbyte+CY x x X e > " ~Tan -
S0 3 A rNote3 1 2 — A saddr, #byte 3 6 8 | (saddr), CY « (saddr) +byte+CY < | x| x et < A (sadd) =
r, ANote3 1 2 - [rea A, rNoted 2 4 — [AcY Ay x | x | x A, laddr16 3 8 9 A< Av(addrif) x
VoD 4 A, saddr 2 4 5 |A< (saddn) A 2 4 ~ |r.CY < +A+CY % % x A, [HL] 1 4 5 |AcA~v(HL) x
SOMXD 5 saddr, A 2 4 5 (saddr) < A A, saddr 2 4 5 | A CY < A+ (saddr) +CY x x x A, [HL+byte] 2 8 9 A < Av (HL+byte) x
o 3 A, sfr 2 - 5 |Aesir A, laddr16 3 B 9 | A CY < A+ (addr16) +CY x x x A, [HL+B] 2 8 9 |AcAv(HL+B) x
(vee) Sfr, A 2 - 5 |sreA A, HL) 1 4 5 | A CYc A+ (HL)+CY x | x | x A, [HL+C] 2 B 9 |AcAv(HL+C) X
scK 7 A, laddr16 3 B 9 |A< (addri6) A, [HL+byte] 2 B 9 | A CY < A+ (HL+byte) +CY X X X CMP A, #ibyte 2 4 — [A-byte x x x
o 5 laddr16, A 3 B 9 [(addri6) < A A, [HL+B] 2 B 9 |A.CY < A+ (HL+B) +CY % % x saddr, #byte 3 6 8 | (saddr) - byt % % %
PSW, #byte 3 - 7| PSW < byte x x x A, [HL+C] 2 8 9 [ A CY < A+ (HL¥C) +CY. x x x A, r Note 3 2 2 ~ |a_r % % M
CLK o A PSW 2 - 5 [AcPsw suB A, #byte 2 4 - J[ACY<A-byte x [ x [ x A 2 7 oA ~ | x | x
i L S T EEE T 8 e T
Note : s ' - A 1 _
(YBD2) i [DELA 1 1 5 |DE) A LA 2 2 — |[rnCoYer-A x | x | x S :T_dr 6 3 i S |A- (addrif) x L x L X
(FLVD1 Nt 12 A [HL] 1 4 5 [Ac(HD) A, saddr 2 2 5 |ACY< A (saddn) x| x | x 2 [HL) 1 5 [A-(HY) x | x| x
(RFU-1)Note 13 [HL, A 1 4 5 (HL) <A A, laddr16 3 8 9 A, CY « A — (addr16) X X X A, [HL+byte] 2 8 9 A — (HL+byte) X X X
A, [HL+byte] 2 8 9 | A« (HLtbyte) A [HL] 1 4 5 [ACY<—A-(HL) x x x A, [HL+B] 2 8 9 |A-(HL+B) x x x
FLMDO 14 [HL+byte], A 2 8 9 [(HL+byte) = A A, [HL+byte] 2 8 9 | A CY < A—(HL+byte) x x x A [HL+C] 2 8 9 |A-(HL+C) x X X
(Not usec)Note 15,16 A, [HL+B] 1 6 7 |Ae (HL+B) A, [HL+B] 2 B 9 [ACY<A-_(HL+B) X X x 16-bit ADDW AX, #word 3 6 - | AX,CY « AX +word x x x
- - — ) [HL+B], A 1 6 7 |(HL+B) < A A, [HL+C] 2 B 9 |ACY<A-(HL+C) x x x operation  Fgiygy AX, #word 3 6 — | AX.CY « AX-word x x x
Note Signals in parentheses and the corresponding pins are not used with 78K0/KB2. A, [HL+C] 1 6 7 A  (HL+C) SUBC A, #byte 2 4 — A, CY « A—byte - CY. X X X CMPW AX, #word 3 6 _ AX — word X X x
[HL+NC], ? 1 6 7 |(HC) <A saddr, #byte 3 6 8 | (saddr), CY « (saddr) - byte - CY X x | x Multiply/ | MULU X 2 6 T AXCAxX
te Note 4 i
XCH Al 1 2 - |Acor A, rote 2 4 - |ACY<A-r-C x | x | x divide DVUW | C 2 25 — [ AX(Quotient), C (Remainder) « AX + C
A, saddr 2 4 6 | A (saddr) rLA 2 4 ~ [nCYer-A-cCY % x x NG . 7 > R Po— " "
Operation List (1/6) A, sfr 2 - 6 |Acosir A, saddr 2 4 5 |A CYc A-(saddr)-CY x | x | x decrement
saddr 2 4 6 | (saddr) < (saddr) + 1 x X
A, laddr16 3 8 10| A« (addr16) A, laddr16 3 8 9 |ACY« A-(addr16) - CY x x x oEC . T > :
- Jrer- x x
« Operand identifiers and specification methods A [DE] 1 4 6 A < (DE) A [HL 1 4 S ACY < A-(HL)-CY X x x saddr 2 7 5 Hdd adn -1
A [HL) 1 1 6 |Aco(HD A, [HL+byte] 2 8 9 |A.CY A (HL+byte)_CY x | x | x (saddr) ¢ (saddr) - x | x
Identifier Specification Method A, [HL+byte] 2 8 10| A (HL+byte) A, [HL+B] 2 8 9 [ACYc—A-(HL+B)-CY x | x | x INCW P 1 4 = |mermpH
B X (RO), A (R1), C (R2), B (R3), E (R4), D (R5), L (R6), H (R7) A, [HL+B] 2 8 10 [A o (HL+B) A [HL+C] 2 8 9 |ACY<A-(HL+C)-CY x x x DECW L2 1 4 - [merm-t
™ AX (RPO), BC (RP1), DE (RP2), HL (RP3) _ A, [HL+C] 2 8 10 A «— (HL+C) AND A, #byte 2 4 A « A A byte X Rotate ROR A1 1 2 - (CY, A7 &« Ao, Am-1 « An) x 1 time X
s Special function register symbolNete IG-bit data [ MOVW p, #word 3 6 — [ word sad.m‘ftjyte 3 6 (saddr) < (saddr) A byte X ROL A1 1 2 — [(CY, Ao A7, At — Am) x 1 time ‘ x
sfrp Special function register symbol (16-bit manipulatable register even addresses only)Net® saddrp, #word 4 ) 10 | (saddrp) « word Ar 2 4 = JAcAAr x RORC Al 1 2 = | (CY < Ao A7 CY, At & An) x 1 time x
sfrp, #word 4 - 10| sfrp < word rnA 2 4 - rerahA x ROLC A1 1 2 - (CY & A7, Ao~ CY, Am+1  An) x 1 time x
saddr FE20H to FF1FH Immediate data or labels 'AX, saddrp 2 6 8 | AX < (saddrp) A, saddr 2 4 5 |[Ac An(saddn) % RORA O 2 0 T2 [ Avo e (HLpa, (L c Aes
saddrp FE20H to FF1FH Immediate data or labels (even address only) saddrp, AX 2 6 8 | (saddrp) — AX A, laddr16 3 B 9 |Ac An(addrib) x (HL)so0 & (HL}rs ’
addr16 0000H to FFFFH Immediate data or labels (Only even addresses for 16-bit data transfer instructions) AX, sfrp 2 = 8 | AXc sfp A [HL] 1 4 5 lACAAHL x ROL4 1HL] 2 ° 2 G iy (e < Asa,
addr11 0800H to OFFFH Immediate data o labels sfrp, AX 2 - 8 |sfroe AX A, [HL:"V‘Q] 2 8 9 [A< An(HLtbyte) x
addr5 0040H to 007FH Immediate data or labels (even address only) Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access :, {:Li}] 2 2 Z i: 2 2 ::tz?) z Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access
word 16-01 Immediate data or label 2. When an area except the internal high-speed RAM area is accessed — = - - - - 2. When an area except the internal high-speed RAM area is accessed
b N 3. Except‘r=A" Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access 3. Except‘r=A"
byte 8-bit immediate data or label 2. When an area except the internal high-speed RAM area is accessed
bit 3-bit immediate data or label Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fceu) selected by the processor clock control 3. Only wrlen ™= BC, DE or HL Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fceu) selected by the processor clock control
RBn RBO to RB3 register (PCC). 4. Except‘r=A reg_lsler (PCC). ) )
2. This clock cycle applies to the internal ROM program. . . . 2. This clock cycle applies to the internal ROM program.
) Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control
Note Addresses from FFDOH to FFDFH cannot be accessed with these operands. register (PCC).
2. This clock cycle applies to the internal ROM program.
Operation List (5/6) Operation List (6/6) Special Function Register (SFR) List (1/4) Special Function Register (SFR) List (2/4)
In%rrgaﬂon Mnemonic Operands Bytes Clocks Operation Flag '"?ﬁ?éﬁt;',"" Mnemonic Operands Bytes Clocks Operation Flag | Address Special Function Register (SFR) Name Symbol RIW Manipulatable Bit Unit After Address Special Function Register (SFR) Name Symbol RIW Manipulatable Bit Unit After
D Note 1 | Note 2 Z | AC | CY Note1 | Note 2 Z | AC | CY = - - Reset Reset
BCD ADJBA 2 4 - Egg\ma\ Adjust Accumulator after x x x Callireturn | RET 1 6 — | PCH« (SP+1), PCL « (SP), SP « SP+2 1 Bit 8 Bits 16 Bits 1 Bit 8 Bits 16 Bits
ition
RETI 1 6 — | PcH & (SP+1), PCL  (SP), PSW R|R[R FFOOH | Port register 0 PO RIW / / — 00H y ~ ; ~
ADJBS 2 2 ~ | Decimal Adjust Accumulator after x | x | x (SP+2), SP « §P+3 ort register Y M FF41H | 8-bit timer compare register 51 CRS51 RIW N 00H
Subtract RETB 1 6 ~ | PCH < (SP+1),PCL  (SP), PSW R|R|R FFOTH | Port register 1 P1 RW \ N - 00H FF43H | 8-bit fimer mode control register 51 T™MC51 RIW N N _ 00H
Bit Mov1 CY, saddr.bit 3 6 7 CY « (saddr.bit) X (SP+2), SP < SP+3 -
CY, sfrbit 3 7 | oY sfrbit X Stack B PUSH PSW 1 2 - (SP—1) — PSW, SP < SP — 1 FFO2H Port register 2 P2 RIW y v - 00H FF48H External interrupt rising edge enable register | EGP R/W B v - 00H
- manipulate N | 1
CY, Abit 2 4 - _|CY<Abit x ] 1 4 - gSPP; Qe (SP-2) < rpL, FFO3H Port register 3 P3 RW v v - 00H FF49H External interrupt falling edge enable register | EGN RW N N - 00H
CY, PSW.bit 3 = 7 CY « PSW.bit )
AT nn‘ 5 5 P : ) b"' : POP PSW 1 2 — | PSw < (sP), SP < sP+1 R | R|R FFOBH | Port register 6 P6 RW v v - 00H FF4FH | Input switch control register 1sC RIW v N - 00H
saddr.bit, CY 3 6 8 | (saddrbit) « CY e g’p — : 4 170 rsp; < (SF'd— 1), L (SP), SP « SP+2 FFO8H 10-bit A/D conversion result register ADCR R - - M 0000H FF50H Asynchronous serial interface operation mode | ASIM6 RIW v V - 01H
, #wore - « worg st
Sfrbit, CY 3 _ 8 |sibite CY AX > — 5 Top CAx FFO9H 8-bit AID conversion result register | ADCRH | R - N - 00H register 6
A.bit, CY 2 4 A.bit < CY . i i - V -
Ps“N oY 3 5 PS\'N:“ Sarew — AX, SP 2 — 8 |AX< SP FFOAH | Receive buffer register 6 RXB6 R - v - FFH (R :fa{‘rj‘:cz;"‘:"; ;e”a' interface reception error | ASISG R N 00H
8 - - L BR laddr16 3 6 PC « addr16 " . |
i FFOBH T it buff ter 6 TXB6 RW - - FFH |
[HL. bit, CY 2 6 8 | (HL).bit CY branch $addr16 2 6 — |PCPC+2+jdisps ransmit butter register M FF55H | Asynchronous serial interface transmission | ASIF6 [ _ N _ 00H
AND1 cy, sadd.r bit 3 6 7 | CY « CY A (saddr.bit) x AX > ry T [PChe APCLL X FFOCH | Port register 12 P12 RW N N _ 00H status register 6
CY, sfr.bit 3 - 7 |CY < CYasfrbit X Condi BC $addr16 2 6 — [PCPC+2+jdisp8ifCY =1 FFOFH | Serial IO shift register 10 SI1010 R — N — 00H FF56H | Clock selection register 6 CKSR6 RW - N - 00H
CY, Abit 2 4 - |cycYaAbit x rancl BNC $addr16 > s PCPC+2+disp8 fCY =
- jdisp8 if CY = 0 — - -
-t - - / FF57H Baud rat t trol ter 6 BRGC6 RwW - V - FFH
V. PSWobit 3 - 7 | CY < CY APSWOL < - Saddr16 > 5 ~Tro CFor 2+ idps iz =1 FF10H | 16-bit timer counter 00 T™OO R v 0000H aud rate generator control register N
CY, [HL].bit 2 6 7 | CY < CY A (HL).bit x BNZ $addr16 2 6 — [PCPC+2+disp8itz=0 FF11H FF58H Asynchronous serial interface control register 6| ASICL6 RW v v - 16H
OR1 CY, saddr.bit 3 6 7 |y < cy v (saddrbit) x BT saddr.bit, $addr16 3 8 9 | PC c PC + 3 +jdisp8 if (saddr.bit) = 1 FF12H 16-bit timer capture/compare register 000 crRo00 | RW ~ - 3 0000H FE6OH 8-bit timer H mode register 0 TMHMDO | RW v v _ 00H
CY, sfr.bit 3 - 7 | CY < CY vsirbit x sfr.bit, $addr16 4 - 11| PC « PC + 4 + jdisp8 if sfr.bit = 1 = |k — - p— v - - oon
CV, Abit 2 1 ~ |cyecyvabit x Abit, $addr16 3 B — |PC PC+3+disp8 if Abi [P imer clock selection register ¥ N -
CY, PSW.bit 3 - 7 CY « CY v PSW.bit x PSW.bit, $addr16 3 9 PC « PC + 3 + jdisp8 if PSW.bit = FF14H 16-bit timer capture/compare register 010 CRO10 RW - - W 0000H FF6BH 8-bit timer mode control register 50 TMC50 RW ) v - 00H
CY, [HLLbit 2 6 7 evecyy bt x [HL] bit, 52"””6 3 10 11 [PC PC+3+disp8if (HL)bIt=1 FF15H FF6CH | 8-bit imer H mode register 1 TMHMD1 | RW N N B 00H
XOR1 CY, saddrbit 3 y 7 | CY < CY~ (saddrbit) M BF saddr.bit, $addr16 4 10 11| PC < PC + 4 + jdisp8 if (saddr.bit) = 0 - - - - - -
o ot 3 — 7 o C oY srot " Sfr.bit, $addr16 4 _ 1 PC  PC + 4 + jdisp8 if sfr.bit = 0 FF16H 8-bit timer counter 50 TM50 R — N - 00H FF6DH 8-bit timer H carrier control register 1 TMCYC1 RW v v - 00H
oY, Abit 2 2 T oY C CY~ Abit < A.bit, $addr16 3 8 - | PC«PC+3+jdisp8 if Abit = 0 FF17H 8-bit timer compare register 50 CR50 RW - N - 00H FF70H Asynchronous serial interface operation mode | ASIMO RW N v - 01H
" PSW.bit, $addr16 4 = 11 PC « PC + 4 + jdisp8 if PSW.bit = 0 register 0
CY, PSW.bit 3 — 7 |y < cy~Pswabit x < Bep FF18H | 8-bit timer H compare register 00 cMPOO | RW - N - 00H
o, Lot 2 5 7 oY < oY~ (H)bit X [HL].bit, $addr16 3 10 11 |PC < PC+3 +disp8 if (HL).bit =0 FF71H | Baud rate generator control register 0 BRGCO RW - v - 1FH
— . BTCLR saddr.bit, $addr16 4 10 12 | PC « PC + 4 + jdisp8 if (saddr.bit) = 1 FF19H 8-bit timer H compare register 10 CMP10 RW - v - 00H
SET1 saddr.bit 2 4 6 | (saddr.bit) 1 then reset (saddjr.bir) FF72H Receive buffer register 0 RXBO R - v - FFH
- - . - FF1AH | 8-bit timer H compare register 01 CcMPO1 | RW - v - 00H
j:r{,bt“ 2 n : anl:‘t :1 sfr it $adarte ¢ "2 | Fon et sir g op8 isfrbit =1 T ye— — e Tom ‘ - FF73H | Asynchronous serial interface reception error | ASISO R B N B 00H
bi | - - -
i <— “Abit, $addri6 3 3 - PC— PC + 3 + disp3 T AT it timer H compare register v status register 0
PSW.bit 2 - 6 | PSW.bite 1 x | x| x then reset A.bit FFIFH | 8-bit timer counter 51 ™51 R - v - 00H FF74H | Transmit shift register O TXS0 w - \ - FFH
[HL].bit 2 6 8 | (HL)bit 1 PSW.bit, $addr16 4 - 12 [PC « PC + 4 + idisp8 if PSW.bit = 1 x x x -
CLR1 saddr.bit 2 4 6 (saddr.bit) « 0 o sadars 5 5 = Lh? fesz‘fjvl/-z'f PYTTeye FF20H Port mode register 0 PMO RW N N - FFH FF80H Serial operation mode register 10 CSIM10 RW N N - 00H
s — isp8 if (HL).bit = ; . ;
sfr.bit 3 - 8 |sfrbit<0 then reset (HL) bt FF21H Port mode register 1 PM1 RIW v v - FFH FF81H Serial clock selection register 10 csIC10 RIW v v - 00H
Abit 2 4 - [Abte 0 DBNZ B, Saddr1e 2 6 ~ B ER  aisps itm 20 FF22H | Port mode register 2 PM2 RIW v 3 - FFH FF84H | Transmit buffer register 10 soTB10 | RW - N - 00H
PSW.bit 2 - 6 PSW.bit < 0
b it x L x L x C, $addr16 2 6 - |cec-1,then FF23H | Port mode register 3 PM3 RIW \ J - FFH FF8CH | Timer clock selection register 51 TCL51 RIW y v - 00H
[HL].bit 2 6 8 | (HL).bit—0 PC « PC +2 +jdisp8 if C # 0
SET1 cy 1 2 - CY 1 1 saddr, $addr16 3 8 10 98‘“%% (saadd'd) - 18, ‘f“e" o 0 FF26H Port mode register 6 PM6 RW v v - FFH FF99H Watchdog timer enable register WDTE RIW - v - 1AH/9AH
« PC + 3 +disp8 if (saddr) # Note 1
CLR1 cY 1 2 CY <0 0 = SeL ) 2 " RBST disp8 if {saddr) FF28H AD converter mode register ADM RW v v - 00H
NOT1 cY 1 2 - CY «CY x control - — S1.0cn - — FFOFH Clock operation mode select register 0SCCTL RW v v - 00H
=T CALL PERETS 3 7 S c S NOP 1 2 = No Operation FF29H Analog input channel specification register ADS RW v N - 00H o
all/return laddr - P — 1)  (PC+3)H, (SP - 2) « FFAOH Internal oscillation mode register RCM RwW V { - 8oHNote
(Bea s 2 5e 2 El 2 = 6 [IE« 1(Enable Interrupt) FF2CH | Port mode register 12 PM12 RIW v N - FFH o . .
CALLF Jaddr11 2 5 — SP — 1) — (PC+2)1, (SP - 2) DI 2 - 8 | IE < 0 (Disable Interrupt) - FFATH | Main clock mode register MCM RW v v - 00H
PC+2)L, PCis.11 < 00001, N FF2FH | A/D port configuration register ADPC RW v v - 00H
Lc«m R N HALT 2 u SetHALT Mode - - ‘ FFA2H | Main OSC control register Moc RIW v v - 80H
CALLT (adar5] 1 5 _ Sg ~ 1)% F;%”Fsc‘sp _ Zgé—s(PCﬂ)L, STOP 2 6 = Set STOP Mode FF30H Pull-up resistor option register 0 PUO RW N N - 00H
+ i
SE1 fgadfs+1). PCL — (addrS), Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access FF31H | Pull-up resistor option register 1 PU1 RIW v v - 00H Notes 1. The reset value of WDTE is determined by setting of option byte.
R N S 2 Wenn 1 xcepth el i pood A e s R I I I 2 T e of i rdtrs O i et bttty chonges 0 5 e
CL < (003EH), SP « SP -3, IE < 0 . " " N ; :
e ). = = Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control FF3CH Pull-up resistor option register 12 PU12 RW v v - 00H
Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access register (PCC). ) .
2. When an area except the internal high-speed RAM area is accessed 2. This clock cycle applies to the internal ROM program.
Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control
register (PCC).
2. This clock cycle applies to the internal ROM program.
Special Function Register (SFR) List (3/4) Special Function Register (SFR) List (4/4)
Address Special Function Register (SFR) Name Symbol RW Manipulatable Bit Unit After Address Special Function Register (SFR) Name Symbol RW Manipulatable Bit Unit After For further inf i
Reset Reset « This document is a reference. or iuriher information,
1Bit 8 Bits 16 Bits 1 Bit 8 Bits 16 Bits please contact:
FFA3H | Oscillation stabilization time counter status osTc R v N - 00H FFFOH | Internal memory size switching register Note 1 ™S RIW — 3 — CFH NEC Electronics Corporation
register i o ] i o i 1758, Shimonumabe, Nakahara-ku,
- FFFBH Processor clock control register pPCcC RIW N N _ 01H * The information in this document is current as of July, 2007. The information is subject to change Kawasaki, Kanagawa 211-8668,
FFA4H Oscillation stabilization time select register OSTS RW - v - 05H without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets or _Jra‘Paﬂ
odat e . el: 044-435-5111
EFASH IIC shift register 0 lco RIW _ M _ 00H Notes 1. Regardless of the internal memory capacity, the initial values of the internal memory size switching register (IMS) data books, etc., for the most up-to-d of NEC Ele P! - Not all hitp://www.necel.com/
- of all products in the 78KO0/KB2 are fixed (IMS = CFH). Therefore, set the value corresponding to each product as products and/or types are available in every country. Please check with an NEC Electronics sales . X
FFAGH | IIC control register O 1Icco RIW v N - 00H indicated below. p ive for availability and additional information. [America] [Europe] [Asia & Oceania]
| * No part of this document may be copied or reproduced in any form or by any means without the prior " "
FFA7H | Slave address register 0 SVAO RIW - v - 00H o NEC Electronics America, Inc. NEC i NEC (China) Co., Ltd
78KO0/KB2 IMS ROM Capacity Internal High-Speed written F:onsgm of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may 2880 Scott BIvd., Arcadiastrasse 10 = 7th Floor, Quantum Plaza, No. 27 ZhiChunLu Haidian
FFA8H 1IC clock selection register 0 licCLO RW v v - 00H RAM Capacity appear in this document. Santa Clara, CA 95050-2554, U.S.A 40472 Disseldorf, Germany District, Beijing 100083, P.R.China
FraoH G fanct Stor 0 S W - - oon * NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual Tel: 408-588-6000 Tel:0211-65030 Tel: 010-8235-1155
unction expansion register A Y - 4 PDT8F0500A 42H 8KB 512 bytes property rights of third parties by or arising from the use of NEC Electronics products listed in this document i 200'366'9752 o hitp://www.eu.necel.com/ http://www.cn.necel.com/
- - e Ny ey e p://www.am.necel.com )
FFAAH IIC status register 0 1ICS0 R Y \ - 00H 1/ PD78F0501A 04H 16 KB 768 bytes or any other liability arising frqm the use .of such products. Ng license, express, |mphed or otherwise, is Hanover Office Shanghai Branch
- - - granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others. Podbielskistrasse 166 B Room 2509-2510, Bank of China Tower,
FFABH | IIC flag register 0 licFo RwW Y J - O0H 1 PD78F0502A CoH 24 KB 1KB « Descriptions of circuits, software and other related information in this document are provided for illustrative 30177 Hannover 200 Yincheng Road Central,
FFACH Reset control flag register RESF R _ N _ 00HNote PD78F0503A ceh 32KB purposes in semiconductor product operation and application examples. The incorporation of these Tel:0511 3340 2-0 ?;?;15{5’“898";’;"%% Shanghai, PR.China P.C:200120
. 0 ;BF%OBDAN(“Q: circuits, software and information in the design of a customer's equipment shall be done under the full Munich Office htt;;.//www.cn necel.com/
FFBAH 16-bit timer mode control register 00 TMC00 RW v N - 00H responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by Werner-Eckert-Strasse 9
FFBBH Prescaler mode register 00 PRMO0 RIW N N - 00H customers or third parties arising from the use of these circuits, software and information. i;‘sizg‘;g%egaro Shenzhen Branch
2. The ROM and RAM capacities of the products with the on-chip debug function can be debugged according to the « While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products, Unit 01, 39/F, Excellence Times Square Building,
FFBCH | Capture/compare control register 00 CRC00 RW v v - 00H debug target products. Set IMS according to the debug target products. agree and that the ibility of defects thereof cannot be eliminated entirely. To fgﬂt?aﬂ‘wﬁceﬁ g; ‘é”ﬁf!;é‘%??@ig Futian District, Shenzhen,
ndustriestrasse R °C:
FFBDH | 16-bit timer output control register 00 TOC00 RW v v - 00H minimize risks of damage to property or injury (including death) to persons arising from defects in NEC 70565 Stuttgart Tel:0755-8282-9800
ics products, must ir icient safety in their design, such as Tel: 07119901 0-0 http://www.cn.necel.com/
FFBEH Low-voltage detection register LVIM RW v v - 00HNote redundancy, fire-containment and anti-failure features. United Kingdom Branch NEC Electronics Hong Kong Ltd
FFBFH | Low-voltage detection level selection register | LVIS RIW v v - 00HNete . NSEC E!'ec'm"i“ products are classified into the following three quality grades: *Standard", "Special” and fiﬁo”r‘c‘fv'::::mﬁ(‘;’:"‘f(zy::’:""aV Unit 1601-1613, 16/F., Tower 2, Grand Century Place,
"Specific". J 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
FFEOH | Interrupt request flag register OL Fo [Fo | Rw v N y 00H The "Specific’ quality grade applies only to NEC ics products ped based on a o o133 Tel: 2886-9318
quali " i icati i -691- http://www.hk.necel.com/
FFETH | Interrupt request flag register OH FoH | RIW N N 00H designated "quality assurance program" for a specific The ded of an NEC Succursale Frangaise e
- - - Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of 9, rue Paul Dautier. B.P. 52 NEC Electronics Taiwan Ltd.
FFE2H | Interrupt request flag register 1L IF1 - [IFIL RW N v v 00H each NEC Electronics product before using it in a particular application. 78142 Velizy-Villacoublay Cédex  7F, No. 363 Fu Shing North Road
i | "Standard": C office i icati test and i audio France Taipei, Taiwan, R. 0. C.
FFE3H Inte t t ter 1H IF1H RW / V 00H C y
nierrupt request lag register . N and visual equi home i i machine tools, personal electronic equipment Tel: 01-3067-5800 :i‘ ?ﬁ;iw?f:::e‘ com/
FFE4H | Interrupt mask flag register OL MKo [MKoL | RW v v v FFH and industrial robots. Sucursal en Espaia P : .
f i " i i . " Juan Esplandiu, 15 ics Si
FFESH Interrupt mask flag register OH MKOH RW N N FFH Special": Transpor(anqn gqulpmenl (automobnes,‘ trains, ships, e(.c.), traffic control systerv.s, anti-disaster 28007 Mackid, Spain NEC Electronics Singapore Pte. Ltd.
systems, anti-crime systems, safety and medical (not y designed Tel: 091-504-2787 238A Thomson Road,
FFE6H Interrupt mask flag register 1L MK1 | MK1L RW v N v FFH for life support). Tyskiand Filla gﬁg»:goh:sg;as;?uare,
- - "Specific": Aircraft, aerospace i i p , nuclear reactor control systems, life Taby Centrum Tel: 6253-8311
FFETH Interrupt mask flag register 1H MKIH | RW Al M FFH support systems and medical equipment for life support, etc. Entrance S (7th floor) http://www.sg.necel.com/
FFES8H | Priority specification flag register OL PRO [PROL | RW N N N FFH 18322 Taby, Sweden .
- - - - The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC Tel: 08 638 72 00 :‘“EFC g:;:l?&;:;::?ldud'?zo-z
FFE9H Priority specification flag register OH PROH RW v N FFH Electronics data sheets or data books, etc. If customers wish to use NEC ics products in ication: \F/"iilebl\ﬂ:;ﬂ‘"az " Yeovk‘samrDong Kangnarraku .
FFEAH | Priority specification flag register 1L PR1 [PRIL | RW v N N FFH not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to postiy nﬁar‘él aly Seoul, 135-080, Korea
determine NEC Electronics' willingness to support a given application. Tel: 02-667541 Tel: 02-558-3737
FFEBH Priority specification flag register 1H PRTH RW v v FFH htp://www.kr.necel.com/
ranch The Netherlands
Branch The Netherland
i (Note) Steijgerweg
Note The reset values of RESF, LVIM, and LVIS vary depending on the reset source. (1) "NEC Electronics” as used in this statement means NEC Electronics Corporation and also includes its 5616 HS Eindhoven
majority-owned subsidiaries. The Netherlands
(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as Tel: 04026540 10
defined above). 0706
M8E 02.11-1

PC/AT is a trademark of International Business Machines Corporation.
SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United States

and Japan.
EEPROM is a trademark of NEC Electronics Corporation.
MINICUBE is a regi: of NEC Corporation in Japan and Germany or a trademark in the United

States of America.
IECUBE s a registered trademark of NEC Electronics Corporation in Japan and Germany.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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