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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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Reset Control et b poveron-car (OC) it and g FESF cler ool rad s b 54 memory ntemallow-speed oscilation | Infernal oscilation 5R0CH Basirl gerrsr ol 999876 [ Coutons o contiunus vansmision
clock 240kHz (TYP): VoD = 181055V "> 777" LOWOMDOROMOROMLOWO | (] et b g o0 1190w e e ot 5 oon
I - " - 67 66 65 64 63 62 61 60 e
General-purpose registers | 8 bits x 32 registers ( 8 bits x 8 registers x 4 banks) Ater rset: FFH byte) e X35 f dat s write t TX65 i TXBF T, o Portregsier1
Gautions for WOT b detail of lead end e - _ N A E— ~ 0 e Faneiscen Uit Lo compeonlcontnuus
et o WOTE aor a st Minimum instruction 0.1 s (high-speed system clock: @ fx = 20 MHz operation) 5 3 - e et e Gt of
reloase cears WO, i s
TR o154 s 20 L eriow ime regarless ofthe tming NO0000N0onnnn CEEITMAD 0.25 1 (internal high-speed oscillation clock: @ fRH = 8 MHz (TYP.) operation) e el T mi I iiazaion s aneculed whis TXSFS 1" he rans datscannot
of the writng, and WDT starts counting - ! rate value =
‘ ‘ ‘ 16-bit counter ain 39 2 122 u's (subsystem clock: @ fsus = 32.768 kHz operation) fxeual252. The baud rate val TS Tt rogmers 3
2. If WDT is cleared by writing "ACH" to — 76 5 4 3 1
b e ¥ e WDTE, the actual overflow time may be 40 26— Instruction set » 8-bit operation, 16-bit operation <Grsro gl ErCHEGE D
e e Winkeape [ o] Wikt S e ifrent romthe overfow mo se by e — = . vi i its + 8 bil <UIETe s
[172] G ‘to0% pm 7o 28] paroa s0% 202 poroa 25% _ fdeaiswiten o apton byt by Up 1o 2 seconds = = Multiply/divide (8 bits x 8 bits, 16 bits + 8 bits) ASICLS AS! contol register §
wmww 3. WDT can ho cearod mmedatly efore « Bit manipulate (set, reset, test, and Boolean operation) 2@ 5 4 5 2 1 7 6 5 als 2 1 o
| o e o e = = 2 BCD adust oo i A A A e il "]
Coninuos s cparaton g kA K R A [amns
vaweot for ' [ S T = =] /0 ports Total: 45 ST e ot daa to TxB6 | TXB8 Traremk BT g e
/ \ counter processing, the interrupt acknowledge HI L + CMOS 1/0: 40 (HEER L G output widih control & QBRI T
4‘>_|: B e Rl = = p + OMOS output. 1 {radony ) e Sl dan omas | L e T
iindow size taking this delay into 1: SBF reception trigger _trigger at least one l-up resistor
G Iwm enable register e o — = « N-ch open-drain /0 (6.0 V tolerance) : 4 SBF reception igger _trig 0: S8 first (xcuxe) after setting TXE6 | 16 5 4 3 2 1 0 g esicio
X2 Ater rose: SAHITAH  consdomion . sl option register 1
= resumes counting [ (UNIT:mm) — —
20 = popr— Wring ACH o WOTE clears the watchdog | Th timing of generation of aftr the HALT or STOP o i rleased — = ( ) Timers « 16-bit timer/event counter: 1 channel (o e XS vt ersion 3
he reset value of | timer counter. Writing a value than ACH the reset signal A thia time, the counts: is not cloared 12 0 ITEM__DIMENSIONS « 8-bit timerfevent ter: 2 ch 1 & function, the reception side mu: Inverting TxD6 output:
When WOTON of opton bte =0. | generates a reset signa M valueaver tran ACH bt trs couning om atwhich =.,0 = > §oit tmerlevent counter: 2 channels S roady o rocapion o e o | - Nomal o Reception ) 7 6 s 4¥3 2 1 o
& heresel vale = & 8 wiiten o it was stopped. If oscillation of the internal 14/ E * 8-bit timer: 2 channels
N=1, the reset The read value of WDTE internal reset signal is , P NTSR6 signal |
vt e vava o WOTE 8 At or friiigcie lowspesdoscctrissoppedty 1 R 0 + Watch timer: 1 channel J ! e
v ihe ssting of clock o the watchdog tmer o A i e f frt e « Watchdog timer: 1 channel | . e e Port mode
O WDTON of option byte. This differs. s stopped, however, an i i L - | Addrees: FFOAH, Read. After rsset: FFH
from the writen value (ACH) intoma esotsinal s o o Timer outputs | 5 (PWM output: 4, PPG output. 1)
operaing, AL this e, th counter s L . A5150 At scepton e st regter
ne source zE ASIMS ASi operaon mode registr &
. ot ceared 00 - Adcress: F531, Read, Afe 1
ot et 12 WDT — Watchdog Timer Socklo hovatios iner Clock output 156,25 iz, 3125 Kz, 625 k. 1.25 Mz 25 Mz 5 MiHz, 10 Mz (peripheral ardware clock: @ 1PRs = 20 Mz s et 213 . s o
PCC Processor [esumes operaton &) operation| ess:
- P x®[s] i RW er AT PSTPS oL ST
clock control register Sl afs] T «32.768 kHz (subsysterm clock: @ fsUB = 32.768 kHz operation) R oot ons [E5 6| ¢ &1 e | Portiegister 1
= A 882
S0.07 AID converter 10-bit resolution x 8 channels (AVREF = 2.310 5.5 V) o Incase oferor  Reading rom this register 1. pary aror
9 c o1z oo s register
N-ch| P-ch A2+ _° 07259025 ~ Setting again to TXES, RXEG ‘enabled 0: INTSRE occurs clears this register to 00H. 1: Framing error
e il C Serial interface « UART supporting LIN-bus: 1 channel TEs o 1 Tansmission 1 INTSRS acours 1: Overrun eor
AddrossiFFFOH 76 5 4 3 2 1 0 3 « 3-wire serial /O/UART: 1 channel Uspromanizedbyvebose | oraled | 0:Numberof sop i
et e z 3 Glock (ncue) s ecepton cnabl
Ar rest; CFH Inemal memor ize swiching register - 1°C bus ot s ol
Selecton o itermalNigh- Speed Mutiplier/divider - « 16 bits x 16 bits = 32 bils (multiplication) RXEB 1o 1 oot o clocks
RAM capacity - s;s\.m:n m.m.m: :Eom T —— — e > % « 32 bits + 16 bits = 32 bits remainder of 16 bits (division) ol oo ST Xy 13 ooty
Ton oytes o[ To s the memory size,setIMS and then XS or RXEG s s
g5 @ gsem P50 | Tootbyes COEE 2o e sk 2 ke o RO, v Vectored internal | Interal | 16 O IDES o RIE s st
|Other than above | Setting prohibited 1 0 S and intemal expansion RAM areas do not 2D ‘source: clock, the transmission circuit
= operation P o SEtes NOTE E [ External | 8 clock the ranamssion crcut
mode IR 1 [soke 3 vate of the program counter -
e ot o | o s et o o i Each lead centerline is located within 0.13mm of Koy mtorrupt Key ntorrupt (INTKR) occurs by detecting falling 6dge of key input pin (KRO 1o KR7) itaizes Selecton ofTI000 nput source 0 T1000 (P00). T RaD (P14)
Fagister A e ] its true position at maximum material condition = Resel P ‘Selection of INTPO input source 0: INTPO (P120), 1: RxD6 (P14) PU1
esel « Reset using pin Pulup resistor
4 4 10 . g option register 1
Addrss:FEFAH 482 0 Interal reset by watchdog timer UART6 — Asynchronous Serial Interface pion ool
. i o « Internal reset by power-on-clear
« Intemnal reset by low-voltage detector
e aremr] y ol
® 18 o 1 1 0 o Caution for the products with the on-chip debug function On-chip debug function None Provided
[ gerts S O s The ROM capacty and i RAM of capaciy of e o
i FER IS it L prcucts wih e on-hip debug fucton can b Power supply voltage VoD =181055V Port mode
B8 b famna = Gebugged sccording o the debug argel produ : - )
G i o [dog0 yes SEU IS a1 acsoringt e dobe argt prodcts Operaling ambient ETS— e B)
Olherth;m ahove | Setting prohibited
Porireger 12
. o . Package « 52-pin plasti
./ IMS — Internal Memory Size Switching Register g 52:pin plastic LQFP (10:10) e
P123IXT1 pin, P124/XT2IEXCLKS pin — H B H
[ PR e IXS — Internal Expansion RAM Size Register
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Port mode
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register 6
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Port mode
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Port mode
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option
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ister 7
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W the high-speed system clock Clock generator operation when power supply voltage is tuned on -
oslaton equecyexends 10U || 1) g e S e an5Vims (L) Fom v aolcalon e g a6, ot
‘Set AMPH to 1 before setting the low level to the RESET pin from power application unti the voltage reaches 1.8 V, or set the 2.7 V/1.59 V' POC 7 6 5 4 3 2 10 cupoo GMPOO cannot ba
'L peripheralfunctons afera reset = hyusmg the option byte (POCMODE = FFFFH | FFFFH Address: FF18H 18-bit timer H v x::‘:; :’:m timer
L=n SWY igarieston e Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters Afer rese: 00H compare register 00| c.unet
<Main system clock> (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes <o signal } o el i el
(1) Internal high-speed sys(ern clock (2) Internal high-speed oscillation clock [ FFOOH _| FFOOH _| pre— 7 6 5 4ala 2 1 o TMHO imer count operation.
Lp| X1 oscillation (crystal or ceramic oscillation) * External clock input e Internal high-speed oscillator FEFFH | | Internal high-speed RAM FEFFH VL pusss wies J Sbitimer
al; . . . . . e ) counter HO
- e Vs (8 MHz (TYP.)) FCOOH |~ 68 bytes Internal high-speed Internal high-speed Internal high-speed Internal high-speed Internal high-speed Internal high-speed Internal high-speed . el
— canboused [ P121X1 AGoree: FRAR. R, A rosos 300 FBFFH RAM 1024 bytes RAM 1024 bytes RAM 1024 bytes RAM 1024 bytes RAM 1024 bytes RAM 1024 bytes RAM 1024 bytes B |comte
[ tonerine man ar ok PO XP121 camomusaa [ Pr210c1 forport functin 7] ol FBOOH _| FBOOH CMPOD o8 th Eyce LA e 0
f the highspee sysem cock s sot as = for port uncto e FAFFH FAFFH RW »
= tho mainsystom cock,a ook ther han Can bo used S
e D e L] X222/ Exemal > EXCLIP122!  rponiomitr] Excane e PSPPI
as the periphoral narcwaro 0:ntomal Pign-spoed ascilatorosclat
L setas e porphora hardvare cock. EXCLK Fozm awiz (P 1 Il o spead cxcllolor ppes o e ot
g L 0: Waiting for accuracy stabilization of internal After reset: 00H o5 [oo' boo evo | mode register 0
-Oscillation can be stopped STOP instruction STOP instruction high speed amuamr
‘the STOP insiruction <E1211 i can bs s forpot_ PA24X1 PIEZDGIEXCLK pins can Reserved Reserved Reserved Reserved Reserved 0: Stops timer count operation (counter is cleared 10 0), 0: Disables output, When using the
uncton o used forpor functons L - Ersles s counl asion counsin 1 Enables output TMSO output (TOS0)
oG M 050 conil gt started by inputing o s not nocossary
Slocton o countdock
o enatle the
o s 4 o 0 o s 0-Lowvel timer outp, G
<Subsystem clock> oo oon | |2 Fa00H F800H 0 1 0| e
b . X1 oxcltoropraing o e ok fom EXCLK in s srabled o — 0 1 1| fmes
10 0| oz
XT1 oscillation (crystal oscillation) External clock input F7FFH F7FFH o Inxx:mivrav:c“s de ;
Vss vss Internal expansion 10 1] TMSOoutut PWMmﬂDu\ modo ARt esicin
ey x 1 | eting prohvtec
Canbe RAM 1024 bytes option register
FTOXT1P123 jieyor []P123IXT1 F400H _| Internal expansion TMHO — 8-bit Timer HO 5
= portfuncton| s> F3FFH RAM 2048 bytes
U Connect FLMDO to Vss in the normal XT2/P124] Extema\{EXCLKS/PﬁA/ Peripheral Reserved Reserved
mods. Inputa high eve o FLUDO
during self-programming EXCLKS xT2 harduware clock Internal expansion
-32.768 ki 4] Reserved RAM 4096 bytes
-32.768 kHz -!:‘nﬁ/o);" pin can be sed forport Poel  selecr ] Eg?:o}:m 7 t Internal expansion Internal expansion @
RAM 6144 bytes RAM 6144 bytes
CPUdock
XTSTART o Rezane Portmagter 1
OSCCTL Clock register fove > E800H
O o E7FFH
i ]
i e R R Y | Internal low-speed oscillator and the clock ouput .
(240 kHz (TYP. —
Oparatng rscuency coniol ¢ ,? i ”(Mm ) DFFFH Reserved
e ‘Abiross 00BOHI1080H H= Reserved Reserved
< o< 20 Nbiz 000050111 U0 N Rowrting to CMPO1
T e |0 cooor_| e
oo sk oo n and e S tmer A Flash memory BFFFH Flash memory Flash memory Flash memory s Sarinert | ] s e
oscilaton (when = intomal oscilaion mode register =5 -
oAy =) At FEAD. R A 7FFFH A= Flash memory 60 KB A 16 KB x 4 16 KB x 6 16 KB x 6 L 7 Ut canbe mned
P nd P1 ins can be used for I/ Internal low-speed oscillator oscillating e same value IS written
T bAS Cof o used or 0 e e I SFFFH 3. (memory banks 0 to 3) (memory banks 0 to 5) (memory banks 0 to 5) <A sgnal } fatc) e o e S
port 1 Interna ow-speed osciltor stopped 3 Flash 48 KB
3FFFH Flash memory lash memory 8000H 7 7 6 5 al's 2 1
A Flash memory 24 KB 32KB 7FFFH A [ Flash memory 32KB Flash memory 32 KB Flash memory 32 KB moduistor generator T T T T T eaiimer PUT o
OSTC Oscilation stabilzation time counter status register P 16 KB | (commor (common). (common) function counter H1 Pullup resistor
76 5 4 3 2 1 o 1 s functon option register
s AN, T, T, Jroosroshosinos 1FFFH HFFFH Q) g uies fratc controller 5
Roasrese: oo e Program area AR T U S Vo 5 ¢ o -
‘Main system clock (fve) status Oscilation stabilization time status of X1 value and CMP11 RW I 8-bit timer H @ fors
i systmporphoral hrowar | 00 caios i el osolaton (arysta or ceramc osclaton) Program area Program area Program area Program area Program area Program area Program area S ; e duty value. Afer reset 00H |,
clock (i ) S Boot nchip debug securty | goot o 4 e
55| Temal gfvspaed oscllaion S6Gk | 1: Operates it highvspeed 2048 clocksmin. [ 1 0 0 0 0 00 ID setting area § e frsiod
01 oy s oom ok eicosamn 1 1 1 0 0 Cluster osstiio tonety | Cluster s rocH ¢ [ A
11 S5 clock () suppliod p— srsscegamnl 11 110 Option byte area Option byte area Option byte area Option byte area Option byte area Option byte area Option byte area Option byte area 5 Stops tmer countoperaton e o PR - Outpt, -t @)
PG Poamarck coret g 9 (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) (countr s cleared 1 0) e 3
Address: FFFBH L 6 @ 3 2 1 0 Cautions for OSTC 1: Enables timer count operation sg‘eclmnmcw,“ clock
A e sboe o s clgse, o s r e
,,m register 12 v o Sw css] o [PooPC0PCe U et o e e sn i Program area Program area Program area Program area Program area Program area Program area Program area Inputting clock) o5 9 Pun register 1
ler reset «Only the sulusupmlhaosmHalmnslabmzanon 0 1
! - time set by OSTS s set to OSTC after STOP mode is FFFH OFFFH
Subsystem clock operation CPU dlock dvsor roleosed. il CALLF entry area CALLF entry area CALLF entry area CALLF entry area CALLF entry area |° CALLF entry area CALLF entry area CALLF entry area o
X7 oscilaton Man | sub Program area Carrer genarator 1o
(When XTSTART = 0, the 000 [be [z eclation stabizaton time selectregster function Pl
o s detamined 001 | (CoTSiCaciatcnstinkzaton e seiect o L Program area Program area Program area Program area Program area oot Program area Program area Grchip debug secy Boot The carrier clock s 1l
o combiaton o o oof
oA e o i i i Cluster oossrienoeen | Cluster
Nech] P-ch and OSCSELS)) 100 | et g 32 st Option byte area Option byte area Option byte area Option byte area Option byte area 5 Option byte area Option byte area (0085H to ) 5
- e ) A e s o s (0080H to 0084H) _ (0080H to 0084H) _ (0080H to 0084H) (0080H to 0084H) (0080H to 0084H) (0080H to 0084H), _(0080H to 0084H)_| ((D)gé'ga :’g‘go?::) Jovel victh by CMPT1), s " e st
? 1 Subsystem clock (5U8) 0: Mai system cloc i ouunbe ot daslod st (Lowovl st
(Read onb) Subeyoamtlook oy Seting OSTSlswald only | 2048 cocks | 0 0 1 CALLT table area CALLT table area CALLT table area CALLT table area CALLT table area CALLT table area CALLT table area cyce set by he B 1-Catrie ouput enabled safus (RC|
s wnen X1 i2cecs (010 CALLT table area merlevent countr 51 o e Ll e R
p d fag seting & docks 5
Q Gok | Gonatonsblore o cxctoonse | 10 g seleciadas CPUdook | SZTeBclocs | 1 0 0 0000H Vector table area Vector table area Vector table area Vector table area Vector table area 0000H Vector table area Vector table area Vector table area amote controloutput
sopy =1 d = = = v Coulavel o
TL PU1
g g ] A 0 Cn g Foror oo rosrs PD78F0521A PD78F0522A PD78F0523A PD78F0524A PD78F0525A PD78F0526A PD78F0527A PD78F0527DA A o fr
£x operation ighspesd | oo e : @ iernal ! autions for u V% u u u U U U TMH1 — 8-bit Ti 1 si option register 1
ik oscilation "+ To set the STOP made when the X1 clock is used — 8-bit Timer Loviovat oo™
o S et Rardvar thatis oertingon ] ) )
e " [ 2 o G cock. st 0TS ot avecuing he (with on-chip debug function) ?ﬁr’?ﬁn’é"“ﬁgéﬁ‘?ﬂ“ﬂ‘ ing odgoof
register ot tver rn o v spond sygemaper) | Do not change the value of the OSTS register during =
RED o g e foe s o e X1 ook soiaion sabiaton . o) Memory map
SEsystam - GL5+0 (e GPU s oporating o o ey [OSCSELS =)
cock T wbsan o)
. Sop h wch it 1 wath e
77 oty o e sy dk NTWiTsgn> ®
Use of multplerdivider and serial intrface IICO s
D0 ot usa sarial nferac IC0 and mtleridvisr The BRK instructon s not o of th iterupt requost
o ] GiEi] r— simutanecusly. = However,
A . <Interval timer> lico the IE | Address: FF48H
\ Port regater 12/ WT — Watch Timer 2|50, 3| itozs z0ss ‘and mullplleridider support both of these Interrupt flag ¥ be cioered, Thersfors, even . B Feg e
o [=H 3 roquest sources s g g e oo S| Lt e o
o iz B[] |5 insiucion, he nterup roduest s ot acknowiedged. ) AT 9 M, )
P121/X1 pin, P122IX2/EXCLK pin VLN N T2 OFFxH| cauwroms [ owwroz | oo | oaueioo | cwleos | oAUFoe | CALFIOw | cAFons Software interrupt RW F——
P121/X1 and P122/X2/EXCLK are AddessFFerH 76 5 4 3 2 @ m omllerimre b S esriing fo.CRo g 7 6 5 4 3 2 1 0 CRSO
et After reset: 00H | M7 [ M6 M5 M4 | M3 w2 M1 Mo g A= A = {6 CR50 during operation. Aftr reset: 00H register 50
‘Watch tmer — T g ntry
e Waich tmerinterval tmer i CALLF enty - ‘ oo
0:FRSI128, 1:fsUs e o B owiris | oawe | oaen | oauez | oaen | owwre | owrs | ol ! A
Selection of priscaler Watch timer and interval timer Address: FF16H
tervaltme St counter operaton control The watch tmer and he 080xH | owrr | owrs | cwws | ows | owm | owr | own | oA csitol Read St tmer counler 50
T 0-Cloar afe operation s0p. 1] iervet imer o be eed = WT KR TVST WT UARTO AD TMOO | TWSO THHOTMHT UaRT0  UARTe Afterreset 00H
0 = Simulancoush
s - = Qe ' ' ' fossrroon I 5 4 @@
0 A A - = Lol B %
A Program area A B E z BE e g e 2 E15
! Ghange of the count clock and interval time A EINEINERE] El EINE] ElF EIREINEIREINE ] Afe resat: 00H Pullup resistor
Do ot change the count clock and interval time (by seting WTMA to M 3| 3] |3] |5 g HEH EINES b O d I e < 0: Timer operation stopped i tor 3
i & HEH g g 3|2 option register
WTW7) dring watch tmer operation. gl gl 2] |2 H 2 el |z gl |zl |2 ] |e z (Countr  cleared 10,
i H 2| 2] (3] |2 : HER B gl |g] |5] |&] |& e
008xH Program area (Only or the i area can 1D setting area) Option | Option | Option | Option | Option. EIREIREIRG & &) |8 g g 3 E) B) ) B H
b byie o | b byie s &) & :) g ) H
= 2 - = z V 0: Match & clear mode R Eah
NTICO sgna) 007xH | cawmn cALLT30 caLLTe caLLTze caLLTzr caLLTzs caLLTzs caLLT24 2 06 4 a p g M 7 g o) ¥y T:PWM
3 Adtve-ow
11Co 006xH | caras a2 caLLn a0 cauLTie caTie ca caLTe ofofolololo]o fuerl | T | KR [ T T T T o el ST TSR SR o e [ o e[ i e | 4 P
- Port mode
CALT tabe
©® Serial Interface IIC 005 [_onre | _owrw | _oww | oww | _own | owe | oun | oun pem— pTp————— M T P ) 5
erial Interface o Adcress: FRESH, RAY, Afo reset: 00F Address: FFE2H, RIV, - FEH, R, Afor Addross: FFEQH H o .
xH cALLT? CALLTS CALLTS CALLT4 CALLT3 CALLT2 CALLT1 CALLTO T reset:
1 and the made.) | Count clock selection
1] BRK nsucton T Etomal o 6
Cum\sclImspmm\/«waatapammv Writing data to ICO 003xH e Reserved Reserved Reserved Reserved INTICOEnG o Mo ace Reserved ] é i * * é é * % é * i é i i é i é [ 0 | 150 pin falling edge.
= recommen o not write data to 11C0 during rol register YT 0 0 1 |TI50pinrising edge
£ = 4 e[ H A Sl o 002xH [ Wateh tmer W) ey nterrupt it tmer 51 vl e (WT) | End o err o UART D converer T6-bit tmer 00 7 6 5 4 3 2 1 7 @ E ] Rewriting to TCL50 0 1 0l Pnn register 3
i A INTWT detection INTKR INTTMS 1 recepton INTSRO INTAD When rowiiing TGLSO & 011
£ Vector table oo SR T [T M T [T [T Esmaco] ST [ SR SRE W o ot e the
1ICO I1C shift register 0 5 B I s I B s s B 001xH [ ®bittimerso B-bit timer HO Bbit tmer HT M;ﬁ;ﬂ;mdﬂggg End of UARTE. 7d of UARTE UARTG receplion | Extemal interrupt 5. T T o U F= £ | 1] | MKO K010 Km K50 | KHO | KiH1 [STMKD | ks | K6 Mis [PMKS|PMK4|PMKS3[PMK2(PMK1 PMKO| 1 ©  other data, stop the timer 100
ASH RW Afrrosets 00 | £ 5 VSTIALD [EXC] COI[TRTACK[STO[SPD) INTTHS0 T TV ST |vansmssion INTST| recopton INTSR6 | _error INTSRES NTPS —_ oporaon bftanand e
766 0 o |38 sol oo P Y 000xH Extemal intermupt 3 Exteral interrupt 0 —— ‘Resel (RESET nput, MKIH Interrupt mask flag register 1H MKIL Interrupt mask flag register 1L MKOH Interrupt mask flag register OH. MKOL Interrupt mask fiag register OL 110w
L L 88 B ¥ aetoced INTP4. INTP3. INTP2 INTP1 INTPO. INTLVI POC, LVI, WDT) Address: FFETH, R, Aftr Address: FFEGH, RIW, After reset: FFH Address: FFESH, RW, Afer reset: FFH ddress: FFE4H, RW, After reset: FFH. 11 1| fretoz
Sommoniaton e (0: Enabe interupt senvicing, : Disabl nterrupt sovicing) e
Pt e F E b ¢ B A 9 8 7 6 5 4 3 2 1 0 & é % § % * % é é é é] é & * g & * % g & é TM50 — 8-bit Timer/Event Counter 50
o . ST s coleced 7 6 5 4 3 2 1 7
S e GAcknawledge was ot delcid
Vector Table Area, CALLT Table Area, and CALLF Entry Area HREREERE | EEEBEEEA R B e e e e EE |
‘Im;ﬂ“;‘;j“"“"' Racove satus
o “loss” Transmit status PRIH 1H PRIL Priority specification nag leq\sleru PROH Pnnmyspecm:amn ﬂav vegwslerOH PROL Priority specification nsg rews\er oL
g Adcross: FREBH, RIW, Afer rase: FFF Address: FFEAH, RW, Aer rosot. FF Ao Adcress: FREGH, RAY, Afr
s >| & Erarson codevas reconen 1CE0 setting
8 ﬁ T S U he start condition is detected immediately after IC is enabled to operate (0: High priority level, 1: Low priority level ) PU3
H ress does (IGED 1) i e SCL el g vl e S0 n o ow v Pul-up resistor
H i i 5 et LReLo (1) by vl ' VYV I I A R A oplon gt s
* SVAD Slav address roister 0 a1t momory maniuleton ntrosion. Rewriting to CR51 ¢
s Cleieve soches rouetaLO Mg e ICcowangawo ] oo P, 23 22 21 20 19 18 17 16 = 15 14 13 12 11 10 9 8 7 6 5 4 32 10
. . o rese e p —
6 5 4 s o 2 g e | Interrupt Control nterruptt0 CPU Interrupt priority order i the same priority group
o (the high priority group/the low priority group)
o:si
10X 1c e e e e, AddessFEN 16 8 4 0 2 1 0 L o
3 2 1 ‘operation eg
B When a tird prt s 2 > g | Address FFIFH = Regist P3
1: Cancel wait unicati forsi16 H eax Port register 3
1GCL0 1 cock ssecon egter 0 | g comuncatngand | £ Neeresstann rocessor Registers
Abdrss: FAGH U At o 004 forsios > & -t timer counter 51
7 6 5 @ 0@ Chaae e retone T generaion rasi256 Garrspupose et (4hen oo r canncts n convectd rotrs an b
used as a 16-bit register.)
TOATONCToT L Ter 1 Enable Whon a i pary e Caution for using key interrup
0 ololo ool " frrsldos6 Adros: FFa. TSt 7 6 5 4 3 2 1 0 7 6 5 4 2 1 o S 2 Citin foraeting KR FTRENRENRRNRERaMRaMTRA] KEM Fany of he KF0 1o KM s usd s st 1
le r T T T T LU L Disable interrupts and then change Address: FFEH, R, After reset: 00H 7
ek Communicaton essrvaton | om0, RMW ot mer mode control LA e e T T T T PRLS ; oo [ B U 13K e
Detactomer SOLO DR comn TOE. st 004 onslrst H [ o ponr 0  Caremmarin it ek eor T (PUT)
level (Read only) 0: Atthe eighth clock's faling edge e —— oLs11, TR the interrupt request flag and enable| 0:0  intrrupt CREOEED SEETORID
0 Lowlove At inthcocs falingadge. | STCF s setlo e Totsi2 e 0:Output isaed (Ouput s low eve S S R N inome [ ]V oeeiiey mert s i
1 High vl o:Dital iter o 0:Disabe acknowiedgment oo * oo s donrago) | Qe onk) - Output enabind I T T | e 1
Detectonof sDApn |1 Dl leron 1: Enable ackrowedament. i yne wat st |, (Coner s aredio0) | (1 o mees | e i
only in igh-specd 1ICFO C fg register 0 Interruptanabled
level (Read only) iz g reg Generates RST after WM mode 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 P
0: Low level mode) Address: FFABH RIW After reset: 00H  releasing the wait. 0: Match & clear mode 0 [Inversion operation Acnve high ‘ T T é L T I ‘ T L T LI T I ? 1::::;"9::?:;::({3‘}7 o g:n—eiwa\enl
- g evel 1 PWM moce I I C % ol e
pr inversion operaton | Active-ow roflag
enabled L 5 85 087 T0 T 85 0 F A T0 0: Used to be a value other than 0,
3 2 1 o0 ‘ L L I ‘ T T T A L I ey In-service priority fla
Address: FFECH 0 Lowprontynerupts disabled
CLXSMC CL_CL|Solctan ransta] _Sotablofu_peertor] L o +:Exston
. st vt sttt o —— 0 Eralecommuriaton e P coramra) g ow3 1] 1: All maskabl inerrupt enabled Pullup resistor
Bus communicaton taus | 1. Beceie sanmunication o ook solocs 5 14 13 12 1 10 8 B 7 6 5 4 3 2 1 0 i option register 3
210 419 MHz_| Normal (Reado nly) tion T T T T T T T T L P—— 2
{7701 5B ME| mode Rewriting to TCL51 0 0 0 Tist pnfaling edge Program counter i) . 70
o oterate s 0: Enable geeration of ST o v ets 10 I RS = Pins ot used n th ey terrupt
MHz_ 1:8T. gewvatwn \msucb:!sm\ upon tion of SP- & other data, stop the timer 0 1 0|fers ‘The pins not used in the key
Torer?2 | w24 ] 410838 Mz | Figh Clear STTO f Enable generation of ST operation beforehand. 0 1 1 |fksi2 . interrupt mode (KRMx = 0) can
fonsie T ooea | (Readony) wibout detsctng SP 10 o KR — Key interrupt be used a5 normalpors PMB
foseo | iie] —64WRz | mode
Seting pron Use of seial ntrface ICD and multpleidivider 10 0|z porimode
AR interface IIC0 and — 111 |fersla096 i
® I H B e TM51 ooui i ®
T Seral nteface 10 and mutpleridiider support boh o o
= o 8-bit Timer/Event Counter 51
P3
Portregster 3

Document No.

P60/SCLO

Date Published February 2008 NS

U17985EJ2V0IF00 (2nd edition)

P61/SDAO

©NEC Electronics Corporation 2008

P62

/EXSCLO

P33/TI51/TO51/INTP4

P77/KR7

P76/KR6

P75/KR5

P74/KR4

P73/KR3

P72/KR2

P71/KR1

®
P70/KRO
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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 <8> On-chip debug emulator with programming function QB-MINI2 (MINICUBE2) : for on-chip debuggin <2> Flash memory programmer PG-FP5, FL-PR5, PG-FP4, FL-PR4, PG-FPL3, FP-LITE3 (1/2
p g prog g p gging ry prog
i ®
<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 BN o ; or @54 o) | wh o o
" In-Circuit Package Check Pin | Emulation | Exchange | Space Ya Mount Target g PIn generalpurpose connector (/5% mm pitc on using Trpln cable Flash memory programmer FA-52GB-8ET-A, FA-78F0527GB-UET-MX 52-pin plastic LQFP (10x10)
IEM PG/AT™ compatibles, Software package SP78K0 Emulator Adapter Probe Adapter | Adapter | Connector | Adapter | connector 16-pin general-purpose connector (2.54 mm pitch) | When using 16-pin cable PG-FPS5, FL-PR5, PG-FP4, FL-PR4
PC98-NX series Assembler package RA78KO . - Simple flash
QB-78KOKX2 52-pin plastic | QB-144-CA- | QB-80-EP- | QB-52GB- | QB-52GB- | QB-52GB- | QB-52GB- | QB-52GB- imple aNso‘.memury programmer
C compiler CC78K0 I(%zli’o) 01 01T EA-02T YS-01T YQ-01T HQ-01T NQ-01T (3) Flash Memory Write Tools (1/3) PG-FPL3N°te, FP-LITE3
C library source file CC78K0-L <1> On-chip debug emulator with programming function QB-MINI2 (MINICUBEZ) : for flash programmin Note Phase-out
Integrated debugger 1D78K0-QB Remark The QB-78K0KX2 is supplied with ID78K0-QB, a USB cable, a power supply unit, QB-MINI2, connection i S prog S { ) prog 9 Remarks 1. FL-PR5,FL-PR4, FP-LITE3, FA-52GB-8ET-A, FA-78F0527GB-UET-MXare products of Naito Densei
g 99 cables (10-pin cable and 16-pin cable) and the 78K0-OCD board. || On-Ghip Debug Emulator with Programming Function | Target Connector Specifcations Machida Mfg. Co., Ltd.
System simulator SM+ for 78K0/Kx2 | as-miniz | 16-pin general-purpose connector (2.54 mm pitch) | When using 16-pin cable | TEL: +81-42-750-4172 Naito Densei Machida Mfg. Co., Ltd.
i 2. Use the latest version of the flash memory programming adapter.
Device file DF780547 . . . . . .
Remarks 1. The QB-MINI2 is supplied with a USB cable, connection cables (10-pin cable and 16-pin cable) and the
78K0-OCD board.
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 debu
2 (173) function (10-p ) Y 9 P 9 « Wiring example in 3-wire serial /0 (CSI10) mode » Wiring example in UART (UART6) Mode
. ® -
<1> On-chip debug emulator QB-78KOMINI (MINICUBE® ) 3. The software is required separately to operate QB-MINI2. ————@vw@70s5Y) @ Ve@7055v)
On-chip Debug Emulator | Target Connector Specifications I Download the latest software from our website (http://www.necel.com/), and use it. e ——
I QB-78KOMINI | 10-pin general-purpose connector (2.54 mm pitch) I .
°
Remark The QB-78KOMINI is supplied with ID78K0-QB, a USB cable, a connection cable (10-pin cable) and a self- USB cable AC adapter H :
ooz Voo
check board. Target connector (sold separately) o i dernuecing 0CDp  -- -t s -
. ' i o) N
° Target device ! Connection cable 78K0-OCD board ! 52 5150 40 48 47 46 45 4 43 42 41 40 SRR TREAREAR
o = 1 (10-pin cable or i [ N >r N 0l
- | 16-pin cable) 1 == N o . b
' TR TR ! AETTEE . | o . | O %
H 3 E
m UsB cable Host machine 1 Host machine : * e «
= ! 2 =
i s w
ETTTEEM f ol = ol -
Check pin adapter Target system EHu 2 £ n
Host machine (Adapter used when i i i i r <for flash programming (FP)> =1 12 2 12 »
observing waveforms ' ' s 27 Lt 27
Target device on oscilloscope) OO= i Connection cable : s mannns G415 36 17 19 10 20 21 21 73 20 5 6
! (16-pin cable) !
<sold separately> N ' | USB cable
O [1 ! ! MINICUBE2 setting
] Emulation probe 1 1 (1) Mode select switch J
Connection cable « Target device is 78K0 microcontroller »*M2"
(10-pim cable) (2) Power select switch
« Power supply of the target system is used — “T" (recommended)
+3V is supplied to the target system —*3" (current rating: 100 mA)
Target connector (sold separately) Exchange adapter X . . . . +5Vis supplied to the target system —*5" (current rating: 100 mA)
Target system (Adapter m)aﬁ performs pin « Connector pin layout (16-pin) « Connector pin configuration (16-pin)
conversion;
. ((;%nngc)tor pin layout « Connector pin configuration (10-pin) ¥ Space adapter | F“"1N°- — Pin Name Nete t INJOUT Note 2 — Description N
-pin Note 1 Note 2 (Adapter for height regulation) _ onnected to RESET FLMI
- PinNo. | PinNameNotst | INJOUT Nete Description % <sold separately> (When mounting device to target connector) (ELELEIOIRICION0) 2 | REseT_oUT. OUT Pin used to output reset signal to the target device WRITER INTERFACE
1 RESET_IN IN Pin used to input reset signal from the target system ‘ YQ connestor Mount adapter [Cle)eX) ®O®O RESERVED (during OCD) - Open Note Th_e above figure illustrates an example of wiring when
ODO®® — (Adapter for mounting target 3 the clock output from the PG-FP5, FL-PR5, PG-
2 RESET_OUT out Pin used to output reset signal to the target device. (Connector that connects d o target RXD (during FP) N Pin used to input for command/data communication using the clock output from the 3 3
- exchange adapter (o target v jv‘;e © "-‘le‘c)"""e““’” TTop View) from the target device FP4 or FL-PR4. When using the clock output from the
©DEE®O® 3 FLMDO out Output pin used to control on-chip debugging M‘ connector) sold separately | voo N Input pin for when Using power supply of the target PG-FPL3 or FP-LITE3, connect CLK to X1/P121 (pin
functions y v AT oevie System 10), and connect its inverted signal to X2/EXCLK/P122
(Top View) 4 VoD IN Input pin for when using power supply of the target s RESERVED (during OCD) = Open (pin 9).
P system ‘Tg;!;‘f‘; zf:r”:mre o TXD (during FP) out Pinused égf;;g;gefor command/data communication « Target cable outline of PG-FP5, FL-PR5, PG-FP4, FL-PR4
5 X2/DATA INOUT Pin used to inputioutput for data communication target system) 68 | RESERVED - Gpen
during debugging
9| CK oUT Pin used to output clock signal to the target device
6 GND - Connected to GND. 10-12_| RESERVED = Open H H H D
7 X1/CLK out Pin used to output clock signal to the target device v 13 | PATA (during OCD) INFOUT E‘J},ﬁ;ﬂﬁ’ug‘g‘}ﬁg”“"’“‘ for data communication Type B
C ] Target system "RESERVED (during FP = [
8 GND - Connected to GND. (during FP) pen HD-SUB 15 (male) Type A (For two-power-supply
9 RESERVED - Open 14 | FLMDO out Pin ised to set to debug mode or programming (For both single- flash memory) Note 1.2
10 RESERVED - Open 15 | RESET_IN(duingOCD) | N Pin used o input reset signal from the target system and two-power-supply
Notes 1. Signal names in MINICUBE2 “RESERVED (during FP) = Open . » ) flash memories)
Notes 1. Signal names in MINICUBE 2. As seen from MINICUBE2 T RESERVED — Open Notes 1. The target cable of PG-FP5 and FL-PR5 is not equipped with Type B.
2. As seen from MINICUBE - —= 2. Type B is not used to connect with 78K0/KD2 because 78K0/KD2 incorporates the single-power-supply
Remark The 10-pin target connector is the same as it of MINICUBE. See the description of the target connector of MINICUBE. flash memory.
Development Tools (5/5) Operation List (2/6) Operation List (3/6) Operation List (4/6)
+ Description of operation column Ingtruction [ Mnemonic Operands Byles Clocks Operation Flag Instruction | 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, roup Note 1 | Note 2 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 8-bit OR A #b
| N Y N | g B 3 s . . g ¥ , #byte 2 4 — |AcAvbyte 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 [ AX operation
RBS. Rooate bank solact fag. I Intarrunt e 3 saddr, #byte 3 6 8 | (saddr) « (saddr) v byte x
+ Connector pin layout of PG-FP5, FL-PRS, PG-FP4 and FL-PR4 (view from socket side) P Regisier bank seloot Tag, =. INSIMUpL reques. enav’e Ted, AX, laddr16 3 10 12| AX < (addr1) AT Note3 2 4 — [AcAvr x
( ): Memory contents indicated by address or register contents in parentheses, laddr16, AX 3 10 12 | (addr16) « AX .
N Xu, Xu: Higher 8 bits and lower 8 bits of 16-bit register, A: Logical product (AND), v: Logical sum (OR), XCHW AX, rp Mot 3 1 ) ~ [AXeom LA 2 4 - frervA x
113|579 |11]13[15 e Exr{lu;ive logical sum (exclusive OR), : Inverted data, addr16: 16-bit immediate data or label, 8-bit i ADD A, #ibyte 2 4 - A, CY « Atbyte % ” X A, Isaddr 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 < A v (addr16) X
D tion of fl t | A, rNoted 2 4 - [AcYcAsr % % % A, [HL] 1 4 5 [AcAv(HY x
Type A (16-pin) escription of flag operation column A 2 2 ~Tr.ov A [P v 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 A, [HL+B 2 8 9
« Connector pin configuration of PG-FP5, FL-PR5, PG-FP4 and FL-PR4 ( ) 9 Y A, saddr 2 4 5 A, CY « A+ (saddr) x x x [HL+B] A< Av (HL+B) x
A, laddr16 3 8 9 [ A CY < A+ (addr16) x x x A, [HL+C] 2 8 9 |AcAv(HL+C) x
e Insgruction [ Mnemonic Operands Bytes Clocks Operation Flag_ A, HL] 1 1 5 |ACY<Ar(HD) x | x | x XOR A, #oyte 2 4 ~ [AcA~vbyte x
SzeliieneciRCRES Type A: Signal (16-Pin) _ Note 1 | Note 2 z [ ac oy A, [HL+byte] 2 8 9 [A.CYc A+ (HL+byte) x | x | x saddr, #byte 3 6 8 | (saddr) < (saddr) v byte x
s ; 8bildata | MOV T, #byte 2 4 — [rebyte A, [HL+B] 2 8 9 [A.CY < A+ (HL*B) x | x | x ‘A Note3 2 2 A Awr X
saddr, #byte 3 6 7 | (saddr) < byte A, [HL+C] 2 8 9 |ACY < A+ (HL+C) x x x A 2 7 A <
RESET 2 sfr, #byte 3 - 7 |sfr< byte ADDC A, #oyte 2 4 — | A CY < Atbyte+CY x x X A saddr 5 n 5 A< Av(sa0d) "
A, r Note3 1 2 - Acr saddr, #byte 3 6 8 (saddr), CY « (saddr) +byte+CY X X X -
SIRXD 3 3 : .
1, ANote3 1 2 B A, r Noted 2 1 A CY < ArreCY x | x | x A, laddri6 3 8 S [Ac Av(addrif) X
Voo 4 A, saddr 2 2 5 [Ac (saddn) T A 2 2 [, CY — tATCY ~ 1 x | = A [HL] 1 4 5 [AcAv(H) X
SOTXD 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(HLtbyte) x
e 5 A, sfr 2 - 5 A < sfr A, laddr16 3 8 9 A, CY « A+ (addr16) +CY x x x A, [HL+B] 2 8 9 A« A~ (HL+B) x
(vep) Sfr, A 2 - 5 [sreA A HL] 1 1 5 | A CYc A+ (HL)+CY x | x | x A [HL+C] 2 8 9 |AcAv(HL+C) x
scK 7 A, laddr16 3 B 9 |A< (addri6) A, [HL+byte] 2 8 9 | A CY < A+ (HL+byte) +CY x x | x CcMP A, #byte 2 4 — [A-byte X x x
(HisNote s laddr16, A 3 8 9 (addr16) « A A, [HL+B] 2 8 9 A, CY « A+ (HL+B) +CY X X X saddr, #byte 3 6 8 (saddr) - byte X X X
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 4 At X M M
CLK 9 A, PSW 2 - 5 [AePSW SUB A, #byte 2 4 - [ACY<A-byte x x x A 2 4 I PR X M M
(VDE)Note 10 PSW, A 2 - 5 |PSWe<A x x x saddr, #byte 3 6 8 | (saddr), CY « (saddr) - byte x x x A saddr 2 7 5 |A- (sadd) < - ~
Noted 3
oDz - A, [DE] 1 4 5 |A< (DE) A, r Note 2 4 ACYc—A-r X X x A Taddr® 3 s o A (adarie) ~ " "
[DE] A 1 4 5 |(DE)«A rA 2 4 - [rnCYer-a x x x AL T " 5 TA_L " " "
(FLMD1)Nete 12 A, [HL] 1 4 5 A (HL) A, saddr 2 4 5 A, CY « A - (saddr) X X X A' L 2 (HL)
o [HL, A 1 2 5 [(HDCA A, laddr16 3 B 9 [A.CYCA—(addri6) ~ | x | = s [HL+byte] 8 9 A (HL+byte) x | x | x
(RFU-1)f 13 A, [HL+B 2 8 9 |A-(HL+B
A, [HL+byte] 2 8 9 [Ac (HLsbyte) A, [HL] 1 4 5 |ACYcA-(H) x | x | x » [HL+B) —(HL+B) x | x | x
FLMDO 4 [HL+byte], A 2 8 9 [(Hisbyte) = A A, [HL+byte] 2 8 9 [ACY< A (HL+byte) x| x | x A [HL*C] 2 8 9 JA-(HL+C) x ] x | x
(Not used)N°te 15,16 A, [HL+B] 1 6 7__|Ac (H*B) A, [HL+B] 2 B 9 |A.CY < A-(HL+B) x x x leit | 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 P SUBW AX, #word 3 6 — [AX, CY < AX - word x x x
Note Signals in parentheses and the corresponding pins are not used with 78K0/KD2. 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+C], A 1 6 7 (HL+C) « A saddr, #byte 3 6 8 (saddr), CY « (saddr) - byte - CY. x X X Multiply/ MULU X 2 16 - AX « Ax X
XCH A, rlote3 1 2 - [Aeor A, rNoted 2 4 - |ACY<A-r-C x | ox [ x CHED DVuw__|C 2 25 — [ AX (Quotient), C (Remainder) < AX = C
A, saddr 2 4 6 |Ac— (saddr) A 2 4 — |rncver-A-ov x | x | x INC - 7 2 ~Treret 1 x
Operation List (1/6) A st 2 - 6 [Ac—sfr A, saddr 2 4 5 [ACY< A-(saddr)-CY x | x | x decrement saddr 2 " 5 [ (sadan  (sadan < 1 N
A, laddr16 3 8 10 [A < (addr16) A, laddr16 3 8 9 |ACY« A-(addr16) - CY x x x BEC " 7 > R Po— " "
+ Operand identifiers and specification methods A, [DE] 1 4 6 A <— (DE) A, [HL] 1 4 5 A, CY <« A-(HL)-CY x x x w3 2 7 5
— PS———— A HL 1 2 6 |[Aco(HD A, [HL+byte] 2 B 9 |ACYCA—(HL+byte)—CY ~ | x | x saddr (saddr) ¢ (saddr) - 1 x | x
P A, [HL+byte] 2 s 10 | A (HL+byte) A, [HL+B] 2 s 9 |ACYA-(HL+B)-CY x | x | x INCW ] 1 4 - [merm
r X (R0), A (R1), C (R2), B (R3), E (R4), D (R5), L (R6), H (R7) A, [HL+B] 2 B 10 |[Aco (HL+B) A, [HL+C) 2 B 9 |ACY<A-_(HL+C)-CY X x x DECW iz i 4 - [merm-t
M AX (RPO), BC (RP1), DE (RP2), HL (RP3) A, [HL+C] 2 8 10 [ A<= (HL+C) AND A, #byte 2 4 A Anbyte x Rotate ROR Al 1 2 — | (CY, A7 Ao, At  Am) x 1 time x
sfr Special function register symbolNote 1G-bit data [ MOVW p. #word 3 6 — | word saddr, #byte 3 6 (saddr) < (saddr) A byte % ROL A 1 2 —  [(CY, Ao A7, Amit  An) x 1 time x
sfrp Special function register symbol (16-bit manipulatable register even addresses only)Note saddrp, #word 4 8 10 | (saddrp) < word A, rNoted 2 4 — [AcAnr X RORC A 1 2 — [(CY < Ao, AT CY, Ant « An) x 1 time x
sfrp, #word 4 - 10 T d A 2 4 - A - - )
saddr FE20H to FF1FH Immediate data or labels b P . L - ROLC 1A 1 ! 2 (CY < Ar, Ao € CY, Amvt ¢ An) x 1 time x
saddry FE20H to FF1FH Immediate data or labels (even address only) AX, saddrp 2 u 8 AX  (saddrp) A, saddr 2 4 5 A< A n(saddr) X ROR4 [HL] 2 10 12 Az (HLE"' (HL)r4 & Aso,
P . V! Y saddrp, AX 2 6 8 | (saddrp) — AX A, laddr16 3 8 9 |Ac Anx(addri6) X (HL)zo & (HL)4
addr16 0000H to FFFFH Immediate data or labels (Only even addresses for 16-bit data transfer instructions) AX, sfrp 2 - 8 AX « sfrp A, [HL] 1 4 5 A< An(HL) X ROL4 [HL] 2 10 12 A!—?E — (HLM. (HL)s0 & Aso,
addr11 0800H to OFFFH Immediate data or labels sfrp, AX 2 - 8 sfrp < AX A, [HL+byte] 2 8 9 A — A A (HL+byte) X (HL)rs < (HL)so
addr5 0040H to 007FH Immediate data or labels (even address only) Notes 1. When the internal high d RAM . d or f instructi ith no dat A, [HL+B] 2 8 9 A< An(HL+B) x Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access
- otes 1. en the internal high-spee area is accessed or for an instruction with no data access A, [HL+C] 2 8 9 A < A (HL+C) X 2. When an area except the internal high-speed RAM area is accessed
word 16-bit immediate data or label 2. When an area except the internal high-speed RAM area is accessed - - - - - - 3. E ter = A7
byte 8-bit immediate data or label 3. Except‘r=A" Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access . Except T =
bit 3-bit immediate data or label 2. When an area except the internal high-speed RAM area is accessed R ks 1. One instructi lock o i Je of the CPU clock (f lected by th lock ol
& . " = emarks 1. One instruction clock cycle is one cycle of the clocl selecte e processor clock control
Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcpu) selected by the processor clock control i E"W V‘:he" ’E =BC, DE or HL register (PCC). ¢ ¢ ) yheP
RBI RBO to RB3 i . Exceptr=A" ! g " .
n 0 reglster (PCC). ) . P! 2. This clock cycle applies to the internal ROM program.
2. This clock cycle applies to the internal ROM program. . " .
Note Addresses from FFDOH to FFDFH cannot be accessed with these operands. 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.
Operation List (5/6) Operation List (6/6) Special Function Register (SFR) List (1/4) Special Function Register (SFR) List (2/4)
|I’|SG|I;léKl)jﬁOn Mnemonic Operands Bytes Clocks Operation Flag In%:gﬁtinn 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
P Note 1 | Note 2 z [ ac oy P Note 1 | Note 2 z [ ac [ cy . . Reset Reset
BCD ADJBA 2 P ~ | Decimal Adjust Accumulator after x | x | x Callireturn | RET 1 6 — [ PCH < (SP+1), PCL < (SP), SP < SP+2 ER BRI 9B 1 Bit 8 Bits 16 Bits
dition RETI 1 6 - | PcH & (SP+1) PCL  (SP), PSW R|R[R FFOOH | Port register 0 PO RIW V v - 00H FF34H | Pull-up resistor option register 4 PU4 RIW v v - 00H
ADJBS 2 4 - | Begimal Adjust Accumuiator after x x x (SP+2), SP « 5P+3 - - - - - .
ubtract RETB 1 ° ” PCH « (SP+1), PCL < (SP), PSW R R R FFO1H Port register 1 P1 RwW A v - 00H FF37H Pull-up resistor option register 7 PU7 RW R v - 00H
ol MoVt LCY, saddrbit 3 & 7 {CY < (saddrbi) x (SP+2). SP « SP+3 FFO2H | Port register 2 P2 RIW y v - 00H FF3CH | Pull-up resistor option register 12 PUT2 RIW v v - 00H
CY, sfr.bit 3 7 CY « sfr.bit X Stack " PUSH PSW 1 2 - (SP-1) « PSW,SP <SP -1 FFoaH Port registor 3 ) W T - = oort - - - -
oY, Abit 2 7 oy CAbt " manipulate P T " — gSP e SP-2) L, g \\ v FF3EH | Pull-up resistor option register 14 PU14 RW N v - 00H
CY, PSW.bit 3 - 7 CY « PSW.bit x P SP— FFO4H Port register 4 P4 RW v v - 00H FF40H | Clock output selection register CKS RIW N N - 00H
" " POP PSW 1 2 - PSW « (SP), SP « SP+1 R R R
CY, [HL.bit 2 6 7| CY « (HL).bit x < (5P). SP < FFOBH Port register 6 P6 RIW v v - 00H FF41H | 8-bit timer compare register 51 CR51 RW - v - 00H
saddr.bit, CY 3 5 8 | (saddrbi) — CY ® 1 4 = |rpHe (SPo1) e (SP), SP < SP+2 - - - -
3 MOVW SP. Fword 2 - 0 | SsP—word FFO7H Port register 7 P7 RW v N - 00H FF43H | 8-bit timer mode control register 51 TMC51 RW v N - 00H
sfr.bit, CY 3 - 8 sfr.bit « CY -
Abit, CY > 2 — Abit— CY SP, AX 2 = 8 SP « AX FFO8H 10-bit A/D conversion result register ADCR R - - v 0000H FF48H External interrupt rising edge enable register EGP RW N v - 00H
PSW.bit, CY 3 N 8 | PSWbit— Y M M AX, SP 2 - 8 |AX<SP FFO9H 8-bit A/D conversion result register ADCRH | R - \0 - 00H FF49H | External interrupt falling edge enable register | EGN RIW y V - 00H
L BR laddr16 3 6 PC « addr16
i branch - ] - ” ] ] -
[HL]. bit, CY 2 6 8 (HL).bit  CY _ ranch $addrie 2 5 — PC  PC + 2.+ disp8 FFOAH Receive buffer register 6 RXB6 R v FFH FF4FH Input switch control register ISC RW v v 00H
AND1 CY, saddr.bit 3 6 7 | oY < CY A (saddr.bit) x AX 2 s ~ [Pon A PCLe X FFOBH | Transmit buffer register 6 TXB6 RIW - V - FFH FF50H | Asynchronous serial interface operation mode | ASIM6 RIW V N - 01H
CY, sfr.bit 3 - 7 [CY < CY Asirbit x Condi BC $addr16 2 6 ~ |[PC PC+2+jdisp8ifCY =1 FFOCH | Port register 12 P12 RIW N N - 00H register 6
CY, Abit 2 4 - |CY < CYAAbI x branch BNC $addr16 2 6 — [PCPC+2+jdispBifCY=0 FFODH | Portrogister 13 o1 W N " - oon FF53H | Asynchronous serial interface reception error | ASIS6 R - v - 00H
CY, PSW.bit 3 - 7 | CY < CY APSW.bit x B2 $addri6 2 5 ~ [PCPC+2+disp8itZ=1 ‘ ‘ status register 6
CY, [HL.bit 2 6 7__[CY < CY A (HL)bit x BNZ $addri6 2 6 — [PCPC+2+disp8ifZ=0 FFOEH | Portregister 14 P14 RwW Y M - O0H FF55H | Asynchronous serial interface transmission | ASIF6 R - v - 00H
OR1 CY, saddr.bit 3 6 7 | cY < cy v (saddrbit) x BT saddr.bit, $addr16 3 8 9 | PC « PC + 3 + jdisp8 if (saddr.bit) = 1 FFOFH | Serial /O shift register 10 sI010 R - V - 00H status register 6
CY, sfr.bit 3 — 7 CY « CY v sfrbit X sfr.bit, $addr16 4 = 11 PC « PC + 4 + disp8 if sfr.bit = 1 FF10H 16-bit timer counter 00 TM00 R - - v 0000H FF56H Clock selection register 6 CKSR6 RW - v - 00H
CY, Abit 2 4 - [CY< CYvAbit X Abit, $addri6 3 8 —|PC PC+3 +disp8 if Ab FF11H FF57H | Baud rate generator control register 6 BRGC6 RW - v - FFH
CY, PSW.bit 3 - 7 CY « CY v PSW.bit X PSW.bit, $addr16 3 9 PC « PC + 3 + jdisp8 if PSW.bit = = PP o Stor 000 CRO00 W 00001
- - — -bit timer capture/compare register - - v
CY, [HL] bit 2 6 7| CY < CY v (HL)bit x [HL]bit, $addr16 3 10 11 |PC PC+3 + jdisp8 if (HL) bit = 1 FF58H | Asynchronous serial interface control register 6 | ASICL6 RIW 3 3 - 16H
XOR1 CY, saddrbit 3 5 7 [ CY  CY~ (saddrbi) M BF saddr.bit, $addr16 4 10 11 | PC « PC + 4 + jdisp8 if (saddr.bit) = 0 FF13H - T, - -
CY, sfr.bit 3 - 7 |CY < CYsirbit x sfr.bit, $addr16 4 - 11| PC < PC+ 4+ disp8 if sfrbit = 0 FF14H | 16-bit timer capture/compare register 010 CROT0 | RW - - y 0000H FF60H | Remainder data register 0 S[SoRL_ | R - \ v 00H
CY. Abit 2 4 — CY < CY~Abit X A.bit, $addr16 3 8 - PC « PC + 3 + jdisp8 if A.bit = 0 FF15H FF61H OR SDROH - N 00H
" PSW.bit, $addr16 4 = 11 PC « PC + 4 + jdisp8 if PSW.bit = 0
CY, PSW.bit 3 - 7 | CY < CY~PSW.bit x Bep — FF16H 8-bit timer counter 50 TM50 R - N - 00H FF62H | Multiplication/division data register AQ Note M| mpaoLL | RW - v V 00H
AT > 5 7 oY < ov~ bt " [HL].bit, Saddr16 3 10 11__| PC  PC + 3 + disp8 if (HL).bit = 0 D
- - BTCLR saddr.bit, $addr16 4 10 12 | PC « PC + 4 + jdisp8 if (saddr.bit) = 1 FF17H 8-bit timer compare register 50 CR50 RW - v - 00H FF63H A| MDAOLH | RW - v 00H
SET1 saddr.bit 2 2 6 | (saddrbit) 1 then reset (saddr b - ‘ 0
Sfrbit 3 B 8 | sfrbite1 Sfrbit, Saddr16 2 - 12 [PC PG+« jdisp8 i sfrbit=1 FF18H | 8bit timer H compare register 00 CMP00 | RIW - : - ooH YTV - -
Abit 2 7 — [abite1 then reset sfr.bi FF19H | 8-bit timer H compare register 10 CMP10 | RW B v - 00H R M| MDAOHL | RIW - A v 00H
PSW.bit 2 - 6 | PSWobitc 1 < | x | x Adbit, $addr16 3 8 T RCGaRS aYy disp8if Abit FF1AH | 8-bit timer H compare register 01 CMPO1 | RW - v - 00H FFE5H 4| MDAOHH | RW - v 00H
[HL].bit 2 6 8 (HL).bit « 1 PSW.bit, $addr16 4 - 12 PC « PC + 4 + jdisp8 if PSW.bit = 1 X x x FF1BH 8-bit timer H compare register 11 CMP11 RW - N - 00H "
CLR1 ‘saddr.bit 2 4 6 | (saddrbit) 0 then reset PSW.bit - - FF66H | Multiplication/division data register BO Net® M| MpBOL | RW — V v 00H
. [HL].bit, Saddr16 3 10 12 | PC « PC + 3 + jdisp8 if (HL).bit = 1 FF1FH 8-bit timer counter 51 ™51 R - v - 00H [ -
sfr.bit 3 - 8 sfr.bit « 0 then reset (HL),én FF67H B[ mMbBOH | RW - v 00H
- FF20H Port mode register 0 PMO RW v v - FFH 0
A.bit 2 4 - Abit < 0 DBNZ B, Saddr16 2 6 - B « B -1, then -
PSW.bit 2 _ 6 PSW.bit 0 X X ” PC < PC+2+jdisp8ifB+0 FF21H Port mode register 1 PM1 RW N N - FFH FF68H Multiplier/divider control register 0 Note DMUCO RW N \ - 00H
[HL] bit 2 5 8 | (HLpbite 0 C, $addr1e 2 6 ~ |8 e S asps it <0 FF22H | Port mode register 2 PM2 RIW v v B FFH FF69H | 8-bit imer H mode register 0 TMHMDO | RAW v N - 00H
SET1 CcY 1 2 - CY 1 1 saddr, $addr16 3 8 10 gaddr)PF (saddr) - 1, then FF23H Port mode register 3 PM3 RW v N - FFH FF6AH Timer clock selection register 50 TCL50 RW N v - 00H
CLR1 (3 1 2 CY <0 0 C — PC + 3 + jdisp8 if (saddr) 0 ‘ : ‘
- A CPU SEL RBn 2 2 ~ [RBSt0cn FF24H Port mode register 4 PM4 RW v v - FFH FF6BH | 8-bit timer mode control register 50 TMC50 RW v v - 00H
NOT1 Y 1 2 - - " i ;
o C CY«cCY X control NOP 1 > — | No Operation FF26H Port mode register 6 PM6 RIW \‘ B - FFH FF6CH | 8-bit timer H mode register 1 TMHMD1 RW v v - 00H
Call/return | CALL laddr16 3 7 - §SP -1) PC+?)H‘ (68P —2) - -
. PC « addr16, SP < SP — - ort mode register v v - -bit timer H carrier control register v \ -
PC+3)L, Pt addr16, SP < SP -2 El 2 6 IE < 1 (Enable Interrupt) FF27H Port mode register 7 PM7 RIW ! / FFH FF6DH | 8-bit timer H carrier control register 1 TMCYC1 RW / { 00H
CALLF  |[laddrt1 2 5 - RN PCram (P -2) ol 2 - 8 |IE < 0 (Disable Interrupt) FF28H | A/D converter mode register ADM RIW 3 N B 00H FF6EH | Key return mode register KRM RW J \ - 00H
fGr2) Pl <8000, HALT 2 6 — [ SetHALT Mode
to0 < acdrfl, 5P < SF - SToP 2 3 St STOP Mode FF29H Analog input channel specification register ADS RIW N y - 00H FF6FH | Watch timer operation mode register WTM RW N N - 00H
CALLT [addr5] 1 6 - SP - 1) < (PCH1), (SP - 2) ¢ (PC+1L, -
CH Ed r5+1), PCL « (addr5), i | K o FF2CH | Port mode register 12 PM12 RW v v - FFH FF70H | Asynchronous serial interface operation mode | ASIMO RIW v v - 01H
SP«sP-2 Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access - register 0
BRK 1 6 - SP — 1) « PSW, (SP — 2) « (PC+1)H, 2. When an area except the internal high-speed RAM area is accessed FF2EH Port mode register 14 PM14 RW M N - FFH -
SP — 3; « (PC+1)L, PCH O3FH; - - T FF71H Baud rate generator control register 0 BRGCO RW - v - 1FH
CL o (003EH), 9P <SP _ 3. IE 0 FF2FH | AD port configuration register ADPC RIW [ v - 00H
- - Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control " - - - FF72H Receive buffer register 0 RXBO R - v - FFH
. . . . " . i FF30H Pull- te t ter O PUO RW / - 00H
Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access register (PCC). Llup resistor option register . ! - N
2. When an area except the internal high-speed RAM area is accessed 2. This clock cycle applies to the internal ROM program. FF31H Pull-up resistor option register 1 PU1 RIW N N - 00H Note Available only in the  PD78F0524A, 78F0525A, 78F0526A, 78F0527A, and 78F0527DA.
X . . FF33H Pull-up resistor option register 3 PU3 RW v v - 00H
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 RIW. Manipulatable Bit Unit After
i i Reset Reset « This document is a reference.
JEs 8EB_|| BES 1Bit 8Bits | 16Bits
e /:(Sa{:g:rez":;sr ge”al interface reception error ASISO R - Y - 00H FFEOH Interrupt request flag register OL IFo | IF0 | RW v N v 00H For further information,
L please contact:
FF74H Transmit shift register 0 TXS0 w - v - FFH FFE1TH Interrupt request flag register OH I':D RW v v 00H * The information in this document is current as of July, 2007. The information is subject to change NEC Electronics Corporation
FF80H Serial operation mode register 10 CSIM10 RIW N v _ 00H : _ . without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets or 1753, Shimonumabe, Nakahara-ku,
- - - FFE2H Interrupt request flag register 1L IF1 LF1 RW v v v 00H data books, etc., for the most up-to-date specifications of NEC Electronics products. Not all Kawasaki, Kanagawa 211-8668,
FF81H Serial clock selection register 10 CsIC10 RW v N - O0H products and/or types are available in every country. Please check with an NEC Electronics sales Japan
FF84H Transmit buffer register 10 SOTB10 | RW - \0 - 00H FFE3H Interrupt request flag register 1H F1 | RW N N 00H repr ive for availability and additi information. Tel: 044-435-5111
— 1 p— = T Py - - oon - . _ . « No part of this document may be copied or reproduced in any form or by any means without the prior http:/lwww.necel.com/
imer clock selection register v M - FFE4H Interrupt mask flag register OL MK | M| Rw v v v FFH written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may [America] [Europe] [Asia & Oceania]
FF99H Watchdog timer enable register WDTE RwW - N - 1AH/9AH - - appear in this document.
Note 1 FFESH | Interrupt mask flag register OH MK | Rw v v FFH « NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual NEC Electronics America, Inc. NEC i pe) NEC (China) Co., Ltd
FFOFH | Clock operation mode select regist 0SCCTL | RW / J 00H property rights of third parties by or arising from the use of NEC Electronics products listed in this document 2880 Scott Bivd. Arcadiastrasse 10 7th Floor, Quantum Plaza, No. 27 ZhiChunLu Haidian
0ck operation mode select register M N - FFEGH | Interrupt mask flag register 1L MK | MK | RIW v ] N FFH v 01 e parties by f " Santa Clara, CA 950502554, USA. 40472 Dissseldorf, Germany District, Beijing 100083, PR.China
FFAOH Internal oscillation mode register RCM RW N N ~ BOH Note z 1 1L or any other liability arising from the use of such products. No license, express, implied or otherwise, is Tel: 408-588-6000 Tel: 0211-65030 Tel: 010-8235-1155
FFETH Inorrunt mask flag register 1H WK | R N 7 TFH granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others. 800-366-9782 http://www.eu.necel.com/ http://www.cn.necel.com/
FFA1H Main clock mode register MCM RW v v - 00H P 9 reg 1H « Descriptions of circuits, software and other related information in this document are provided for illustrative http://www.am.necel.com/ Shanghai Branch
i i i i Hanover Office
FFA2H | Main OSC control register MOC RW v \0 - 80H FFE8H | Priority specification flag register OL PR | PR [ RW v N N FFH purposes in semiconductor product operation and application examples. The incorporation of these Podbielskistrasse 166 B Room 2509-2510, Bank of China Tower,
- 0 oL circuits, software and information in the design of a customer's equipment shall be done under the full 30177 Hannover 200 Yincheng Road Central,
FFA3H gzmgyon stabilization time counter status 0sTC R v v - 00H FFEQH | Priority specification flag register OH PR | RW 7 7 FFH responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by Tel: 051133 40 2-0 Pudong New Area, Shanghai, PR China P.C:200120
OH customers or third parties arising from the use of these circuits, software and information. Munich Office Tel:021-5888-5400
FFA4H | Oscillation stabilization time select register 0sTS RIW - v - 05H FFEAH | Priority specification flag register 1L PR | PR | RW 3 3 3 FFH « While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products, Werner-Eckert-Strasse 9 hitp:/Awww.cn.necel.com/
FrASH 1IC shift register 0 0o W - N - ooH oL agree and that the of defects thereof cannot be eliminated entirely. To 81829 Miinchen Shenzhen Branch
- FFEBH Priority specification flag register 1H PR | RW J y FFH minimize risks of damage to property or injury (including death) to persons arising from defects in NEC Tel:08992 10030 Unit 01, 39/F, Excellence Times Square Building,
FFA6H 1IC control register 0 licco RW v v - 00H H Electronics products, customers must incorporat ici safety measures in their design, such as Stuttgart Office No. 4068 i Tian Road, Futian District, Shenzhen,
FFATH | Slave address register 0 SVAO RIW _ N _ 00H FFFOH | Internal memory size switching register Nete 1 IMS RIW - \ - CFH redundancy, fire-containment and anti-failure features. ;"g;gé’:ﬁ"fgf: 3 e P s
T T Tp—r oos Trw " " — oon FFFaR | Memory bank select register BANK W - 7 - oon . :\ISEC Efle”ctromcs products are classified into the following three quality grades: "Standard”, "Special' and Tk 07119901 00 hitps/www.cn.necel.com
- " - - pecific”. o7t
FFA9H | IIC function expansion register 0 IICX0 RIW 3 v - 00H FFFaH | Intomal expansion RAM sizo switching XS RW - v - 0CH The "Specific* quality grade applies only to NEC products ped based on a g;‘;:u"sfgfs"e‘?’gu':[g;‘mkway NEC Electronics Hong Kong L.
FFAAH | IIC status register 0 1ICS0 R V v - 00H - - designated "quality assurance program” for a specific application. The ions of an NEC Linford Wood, Miton Keynes 105 Prince. Edward Foag Weet. Memekok. Koloon. fiong Kon
- FFFBH | Processor clock control register PCC RIW y N - 01H Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of MK14 6NP, UK, ol 2886.9318 » Mongkole 9 fong
FFABH IIC flag register O ICFo RwW M Y _ 0oH Notes 1. Regardless of the internal memory capacity, the initial values of the internal memory size switching register (IMS) e“ach NEC %lec'm"‘“ product befofe using it in a pam.cular ap?"cam“- . Tel: 01906-691-133 . htp://www.hk.necel.com/
FFACH Reset control flag register RESF R - v - 0QH Note 3 and internal expansion RAM size switching register (IXS) of all products in the 78K0/KD2 are fixed (IMS = CFH, Standard": Computers, ofhvce equipment, commurj\cahor,s equlpment,‘(est and measurement equipment, audio :uccu,;sa:et,ﬁ?"q:;?& NEC Electronics Taiwan Ltd.
FFBAH | 16-bit timer mode control register 00 TMCO0 | RW 3 3 - 00H IXS = 0CH). Therefore, set the value corresponding to each product as indicated below. a"s visual eq”'pb"'e"t’ home electronic appliances, machine tools, personal electronic equipment 78142 Volizy Villagoubiay Cédex  7F, No. 363 Fu Shing North Road
and industrial robots.
i igh- i Fi Taipei, Taiwan, R. O. C.
FFBBH | Prescaler mode register 00 PRM00 | RW N N - 00H [BK0/KD2 B || 28 ROMIC=pacity '“‘;’Rﬁ,‘l 2‘:2;5;“ '"‘;:‘;I' g:s:giff'“ “Special’: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster o101 3067-5800 Tol. 05-8175.0500
FFBCH Capture/compare control register 00 CRC00 RIW N N _ 00H sys(gms, anti-crime systems, safety equipment and medical equipment (not specifically designed Sucursal en Espafia http://www.tw.necel.com/
: 4 PD78F0521A 04H ocH 16 KB 768 bytes - for life support). Juan Esplandiu, 15 NEC Bl cssi P Lt
FFBDH | 16-bit timer output control register 00 TOoco0 | RW Y v - 00H L PD78F0522A Con 24 KB TKB "Specific”: Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life 28007 Madrid, Spain A Troonics Singapore Ple. Lid.
FFBEH | Low-voltage detection register LVIM RIW N N , 00H Note 3 support systems and medical equipment for life support, etc. Tel: 091-504-2787 #12-08 Novena Square,
- - y — 4 PD78F0523A CeH 32KB Tyskland Filial Singapore 307684
FFBFH | Low-voltage detection level selection register | LVIS RW Y M - 00H 11 PD78F0524A CCH | 0AH | 48KB 1KB The quality grade of NEC Electronics products is "Standard” unless otherwise expressly specified in NEC Ealzv Centsftl(';‘m . ol 6/3/253-83" Leom
. - ntr ) WWW.Sg.N m
Notes 1. The reset value of WDTE is determined by setting of option byte. L PDT8FO525A CF | oent S0KB 2KB Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications ] sagszany, Swes;)n) P Sg-necel.co
2. The value of this register is 00H immediately after a reset release but automatically changes to 80H after prp—— o o KB o not intended by NEC Electronics, they must contact an NEG Electronics sales representative in advance to Tel: 08 638 72 00 NEC Electronics Korea Ltd.
oscillation accuracy stabilization of high-speed internal oscillator has been waited. L4 determine NEC Electronics' willingness to support a given application. Filiale taliana 11F., Samik Lavied'or Bldg., 720-2,
3. The reset value of RESF, LVIM and LVIS varies depending on the reset source. 1 PD78F0527A, 78F0527DA Note 2 CCH 00H 128 KB 6KB Via Fabio Filzi, 25/A ;Zocﬁsla:rgggg% E::\eganamrKu‘
(Note) 20124 Milano, ltaly S rm -
y Tel: 02-558-3737
- . . . . 1) " 4 ics C Tel: 02-667541
2. The ROM and RAM capacities of the products with the on-chip debug function can be debugged according to the M N;C. Electronics’ as u§ed in this means NEC and also includes its http://www.kr.necel.com/
debug target products. Set IMS and IXS according to the debug target products. majority-owned subsidiaries. Branch The Netherlands
(2) "NEC Electronics products” means any product developed or manufactured by or for NEC Electronics (as ?ée‘%gzgvég in
indhoven
defined above). The Netherlands
JyP— Tel: 040 265 40 10
o706
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 registered trademark of NEC Electronics Corporation in Japan and Germany or a trademark in the United
States of America.
IECUBE is 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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