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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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L srcr © 2 T e v aring o WOTE afer a eset = 32768 kHz (TYP. ) : VoD = 1810 5 g LN (Locat p— X
% 14 12 1211 10 9 8 7 8 5 4 3 2 1.0 [ [oasecoars W, i mateblore I e el e Internal oscillation as the base clock UARTE supports the LIN bus, which is  Transmission can be continued w
woT the overflow time regardless of the timing S Itis not necessary to enable the TOS0 mainly used for 3
i _ [T T T T T T T ] e couner & of thowiing, and WO st counting oscillation clock 240 kHz (TYP. ) : Vob = 1.8 10 5.5 V. et el i et o it prc g v 2
b [Fesad> again detected by an extemal inerrupt (INTPO), next data to transmit shiftregister
ﬂ ® _ vtcomer period) 2. ITWDT is cleared by wiling "ACH" o General-purpose registers | 8 bits x 32 registers ( 8 bits x 8 registers x 4 banks) a0 W S5 iy Taauwec by 3 1.0 oy (TASOytlr s b st g
WDTE, the actual overfow time may be V100, Howeser s merrupt and mer doney | | ransmit bffr rogistor (TXB8) to the
Widow oper Window open. == Window apen <=1 Window open s wrten 0 - - ,
(4 [178] perioa 1o0m% ? pand 9%, E period 50 % ! LEin oo ditretfom e ovetow o s o Minimum instruction 0.1 s (high-speed system clock: @ fxH = 20 MHz operation) rave e conocad ool o TXS6 regist Pt
Outside the. option byle by up to 2/f. seconds. tion time internal switching by the ISC register. Port register 1
window open 3. WDT can be cleared \mmed\a\e\y before B =
I | period, a reset the count value overflows (FFFFH). I 0.25 s (internal high-speed oscillation clock: @ frH = 8 MHz (TYP.) operation) CKSR6 Clock selection resister 6 ASIF6 ASI transmission status register 6
signalis generated 4. WDT continues is operation during N - 12 5 4 3 2 1 0 7.6 5 4 3 2 1 0
Valus of -
Tons oo0on T T T [ skragammig g EFRONTS 122 415 (subsystem olock: @ fsus = 32.768 kHz operation) R FRSOH 7 T T T [IesTosTrslios)  AsdmssFEsst 7 7 T, 7, T, S
amuaton of the flash memory. Dur P - 5
2 00088490 cesiaTis s aiatos " Instruction set « 8-bit operation, 16-bit operation : e L
Address: FFO9H time is delayed. Set the overflow time anc . + it r
aw [ it s ki s Gty o 1 Multiply/divide (8 bits x 8 bits, 16 bits - 8 bits) When tis -5t value s L e ase loc () ozt 1:1dals wilton ek e oy
ey natle regitar iy y | « Bit manipulate (set, reset, test, and Boolean operation) (L= 010 10 (12 or more rust not bs set) & (TXB) (f data oxst i 1XB6)
L =5, the clock s FPRS/. I L =7, the clock s PRS/126,
i o o The timing of generation of | | 5. IfLSH 0, WDT resumes counting « BCD adjust, etc o Transmit shif register data flag
Th est vt o WOTE D ey e e HALT o STOP moge s esace a ! Onlywhen L = 11, he TMSO output s selected 3s 0 Cock. 1. fdata i transferred from ransmil buffer regiter 6 (TXB6) PUT
ing Ct ig:
[ e YoTON fepion e =0. | geeresa et s ] nate o s 4 me, recauner b ot cared 00 1/0 ports Total: 55 sracs s (s vransmission s i progrese) Pul-up resistor
o resot valu i vt 1o WOTE: an ut stats counting from th value a whi oy I ore option register 1
S When WDTON - 1. he resst The read value of WDTE T st it was sopped. Il oslltionof the el e i oo B e s st * CMOS 1/0: 50 3 Caliton for continuous transmission pien reg
" value = SAH. The esd valus of WOTE i 1AHor generated. f the source. lowspoedcaclatr s soppad by el « CMOS output: Adrss FESTH et et R et e U-V;'MEKIT:T:‘I ek i oy le‘ahe Be TA‘/re o
oting of lock o the watchdog imer i it 1 of e nlormal check tha e TXBFS fag i 0. 30, wrte he next ransri
2 U sivsepmmgnvossioet || o vacics g ereTop ot e R operran 10 60V lrance) - 4 B Lot et e oo | [] e R gl M e o
] from the writen value (A s c stof 21 e kanait s camnot o guranisad.
) > T Gonaatod whot e cers Sparaing, AL s tne ho countor s Timers « 16-bit imer/event counter: 1 channel + 16-bit timer/event counter: 2 channels N I O 1.0 i ok ior compllion o cotucus o
ﬁ WDT - Watchdog Timer clock t the watchdog nmeV not cleared to 0 « 8-bit timer/event counter: 2 channels « 8-bit timer/event counter: 2 channels e e of e ransmission compietion et and thon oxcut =
u i oin Gonfauration (Top View) of 64-oin plasti FLGA (565 « 8bit timer: 2 channels « 8-bit timer: 2 channels 1fk =5, the iced requency s k. f k= 252, t s ekzaton, ¥ ntskzaton s oxectied whlo TXSFS ks " @)%
o R 64-PIN PLASTIC FLGA (5X5) in Gonfiguraon (Top View) of 64-pin plastic FLGA (55 « Watch timer: 1 channel « Watch timer: 1 channel bl TS5 T reogers ; B
x Adores: FFEOH AT | OO s — * « Watchdog timer: 1 channel « Watchdog timer: 1 channel J— e =
En 2 1 o 32 10| intermal memory iz swiching register — 1 Ree > ST signal —
S Aferreset: CFH = g reg R - s |[Doooooold Timer outputs 5 (PWM output: 4, PPG output: 1) 6 (PWM output: 4, PPG output: 2) ASICLS AS! control register 6 e
- Selecton of nternl high-speed [ R . s s s 2 1o
o Forl register 12 RAM capacity Selection of intenal ROM capacity | Cautions for IMS, IXS Clock output « 156.25 kHz, 312.5 kHz, 625 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz(peripheral hardware clock: @ fPRs = 20 MHz o 0 32 10 T T T T T T
+To sot tho mamory sizo, s I an then XS - 6 | cooooooo0 perip Address: FE58H [SRSa) S B ‘ |
PCC 0 0 o [768byes 9 10 o feores « Set the memory size 5o that the internal ROM 2 5 00000000 operation) e " BTED
Lk | A & andintemal expansion RAM areas do not 6 " 00000000 +32.768 kHz (subsysterm clock: @ fsus = 32.768 kHz operation) RS when TXBF6 s 1 TXB6 Transmit buffer register 6.
clock control register Other than above | Setting proibites RN K byes e, s b M 00000000 P SBF transmission =4 Set ransmit data to TXBE | Address: FFOBH, RIW, Afer reset: FFH
b «Ifa value of the program counter (PC) uzzer output 2.44 kHz, 4.88 kHz, 9.77 kHz, 19.54 kHz (peripheral hardware clock: @ fPRs = 20 MHz operation’ at|
Nan] peon 1 1| oo e St o s S s 2 | 00000000 2 perip! s Read o) s | oot oo bare st R
e oo | oK 5.3 val other than the vle : : vansmission e e shit register
{O} - [ o oling pronpe M and IXS, a resat signal s generatad. B i to|meeeeeem AID converter 10-bit resolution x 8 channels (AVREF = 2.3 10 5.5 V) 1: SBF reception trigger_tigger o o 0 £ T e s s 2 10
i D6 output inversion 1:LSB first
7 6 5 4 3 2 1 o . ABlCDEFGH HGFEDCBA Serial interface « UART supporting LIN-bus: 1 channel « UART supporting LIN-bus: 1 channel e e smtimerson | iventng b ot PUT
0SCCTL RW ‘ o ‘ o ‘ o @‘ wTocT T oc — « 3-wire serial /O/UART: 1 channel « 3-wire serial /O/UART: 1 channel U functon, the reception side must | o Nomaloutput s 6 s Vs 2 4o D
g d e 12C bus : 1 channel 3-wire serial /O: 1 channel be ready for reception o inverted data | 1. nverted oul Ceicorsaisioy
. : o3 : verted output End of reception
operation T INTSR signal o 5
mods Selcton of il espansin AV capaciy | aon o e nnoon s [ & G [PreveuzmTeT « 2C bus : 1 channel nTSR8 e}
select o o ROM capaciy and the RAM of capaciyof the <2 [mrzs ) G2 [ PraomCLINTPS - - o outr regrter
register FER I products withthe on-chip debug functon can be 3 [Prisiomoe [oa [ANTPzT & [Poarsil |3 ]Pa - « 16 bits x 16 bits = 32 bits (multiplication) (TSRES signal} Entor cocurence Raress FFON e, et rset FFH
1 Gebugged accordingt the debug trgel product. R [PrsHoRX Z fsiv : X
0 1 0 0 0 |2048bytes Sot 1M and XS aceording to the debug farget products. 32 bits + 16 bits = 32 bits remainder of 16 bits (division) ASIMG AS! operation mode register & ASIS6 ASI reception error status register 6 o
0 0 1 0 ooy c@ e A . i [Pramioe G [Proscronoo et [Pz i [Reser =
- LoF@eT  DETMLOF@ea  pETALOF@ea - 25, Aftor roset: 00K
i O D O | Skt e oty <Romam ames s [Frarormmes| s [Pimmsoose [ [Fromer [os [Reac Vectored intemal [ Intemal | 16 19 Adross: Fraon from THHO Q
o] or than above g pront : iags, oz sources R @)3
S o 4 EE BTG e [pagimost [os v [Exlema\ 9 ‘Ao reset: 01H o
& IMS — Internal Memory Size Switching Register M=) T B o v Key interrupt Key interrupt (INTKR) ocours by detecting falling edge of key input pin (KRO to KR7) A O — R e Sy s z
A . a i setng sgan oo, maco | T (T 0 INTSREG occurs  clears i regster 10 00H. | 1 oo ore
o IXS — Internal Expansion RAM Size Register ; - Reset « Reset using RESET pin T8 e e 0: INTSRES oo T Framingoror Port rogater 1
B R S U oz bt |1 Tanamssin o
Poa regioter 12 os . kel Imootmat i) « Intemal reset by watchdog timer e (o) st oy GRSR6, | onaied O tumborasopbis -1
o 5 &1 [ANBPZs oF [AvPzt 71 [PoTTionooos [t | ErZomnTe « Interal reset by power-on-clear To enable ransmisskon or - Number of sop bt
0 FEQDOZTIG TS T Rossoos extvi Internal tby I ltage detects reception again, set TXES 0: Character length of data = 7 bits
Reset source RESF Reset control flag resister Input a low level for 10 s or more to the. = = « Internal reset by low-voltage detector reception again, set or e =7Dbit
Address: FFACH Reac gAltzrrese\ 00H S RESET pin B2 | ANIBIP26. F2 [ Po0rTI000 2 [ P12axTal EUEE) [t feaet inoldocke 1: Character length of data = 8 bits  ISC Input switch control register
P123/XT1 pin, P124/XT2/EXCLKS pir External reset input via RESET pi ” EXCLKS On-chip debug function None Provided of base clock after TXES or
n N « Extemal roset nput via in - ROXES has boon dieared (0 voss:
o, X e program loop - B3 [P12:5010 F3 [Poaisott] | s | preamTt e Fres e 19| poeperty Address: FF4FH
i 10 port modo afer etecion =
ronsoofroset e ‘ [ ‘ ° ‘w‘ ° ‘ 0 ‘ 2 ‘ UR"“byct:‘“:'{::;‘ﬂemmmcaseova s [pranono [or [Pracee 7 [Pan e [FLvoo [ Voo =18t055V i o clocks o ase Afer roset 00H
e Al ()T & reselby LVicircui. 55 [ Pramis 05 [PTOKRO 75 [Pa0 5 | P122XGIEXCLK Operating ambient TA=-401085°C of receplon circult may not be Selscton of TIO0O input soure 0: TIO0D (PO, 1: RxDE (P14):
':’:;Z:B;‘S:::‘sY::,";:;WU":&:PD"Y::E?:?VR" Internal i (IOCDOB) initialized. Selection of INTPO input source 0: INTPO (P120), 1: RxD6 (P14)
e Y 0:ntlrset rquests o genratc AEA o5 Trrimer 3 e m
0:Intenal reset request i not generated. 57 P50 o7 [PraKs 77 [Po2Exselo |7 |eves Package 'g: -pin D}asﬂc IESEE E?ze&"ch) (10x10) -gz pin pl‘asﬂc 'Lz?g; ((;2;;2)
1 Interma reset request s generated. Reading from RESF « 64 -pin plastic -pin plastic X! i
‘eading from B8 | Po5_ D8 | P73/KR3 F8 P63 H8 | Evoo -
Reset Control sty povrn-ee (00) i s eS| ] Do sy ¢ memry [ + 64 -pin plastio TQFP (7x7) UART®6 — Asynchronous Serial Interface
Eaed by o U manipulton nstruction
Clock generator operation when power supply voltage s tured on —
f the I\Mw :D!Eﬂ system cloc :Km o « If the voltage rises with a slope of less than 0.5 V/ims (MIN.) from power application until the voltage reaches 1.8V, input o s
oscilation requency excesds 10 WHz .| ] low el o RESET pi o powe aplcation unil 0 vlag reachs 18 V.o st e 27 41 53\ POC moce cannot bo
o ey St 1L - ko st e RESET i e o o g Address: FF1gH 25 4 8 2 1 0 LIl rewriten during timer| ol PU1
peripheral functions after a reset S Wme of 1,830, o 150V (TYP). Il the T FFFFH 3 3 y RW I -bit timer S count operation. ull-up resistor
 Felase ! =y 5 3 8 FFFFH Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters Al reset: 00H R o 2ol Rtoh aokisrt]
supv\y voltage rises from 1.59 V LTVP l m 27V (TY? 7 wnmn 1 93 ms, lne Dwer ‘supply oscillation stabilization time of 0 P P P P
Mai > ©5:39 ms s automalicaly generated bfore reset processing. SFR) 256 bytes SFR) 256 bytes SFR) 256 bytes SFR) 256 bytes SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes R sgnal Y o refeshed (1 6
ain system cloc)
1 : ¥ ¥ ¥ Y 3 o ot s
(1) Internal high-speed system clock  (2) Internal high-speed oscillation clock Trtemal high-speed osdilator FE%%TF FERPFL o GRS 1 e s 4ls 210 T tmer count operation T
— i ulse wi it timer =
L] +x1 oscilaion (crystal o ceramic osciltion) * External clock input A | intemnal high-speed RAM ! ; ) ’ igh- igh- igh- modulator generator) countr
Vs (BN A 768 bytes Internal high-speed Internal high-speed Internal high-speed Internal high-speed Internal high-speed Internal high-speed Internal high-speed function ter o ﬂ S
8 R Vss ] Vs R Il osaloon mode regser Egggﬂ i RAM RAM RAM RAM RAM RAM 1 This function T AN Output i 0 a
" Aftor roso s o conroler ort mode
sS(O)—— X121 Canbe used [| P121/X1 @ 1024 bytes 1024 bytes 1024 bytes 1024 bytes FBOOH 1024 bytes 1024 bytes 1024 bytes Ny ety [ S S * S 210 e register 1 @)
=5 Selection of the main system clock = Can be used [| P121/X1 for port function FBOOH_| FAFFH UPoG g thoycte | Addr AL 0: Output, 1 Input L
T Ifthe high-spoe system lock s sa as = for por unction alEEn TS FAFFH vae ang CuPT0as | RV | ol e L3 =
e main system cloc. aclok other tan P12/ Enoml—p[| EXCLKIP1Z2  Conbeused e 4 =
o apood system dock canot bo [, el = for port function | EXCLK 0: Intemal high-speed oscilator oscilating Address: FFeoH g =
Set as the peripheral hardware clock 1 ress: N
L A 8 MHz (TYP.) o Pur\ register 1 B
020 Mz
b G -Oscllaton can b stopped by the 0: Waiting for accuracy stabilization After reset: 00H. o
-Cectokon can bevoppec S P i of nternal high-speed oscilltor. Re d R d R d
B ~P121/X1 pin can be used for PIST00 PIESZEXCLK pins 1: Stabity operating of internal Reserved Reserved RN RGN I & e e When using the
can be used for port functions igh-speed oscillator 1: Enables timer count operation (count operation
L P TMSO output (TOS0)
MOC Main OSC contol egister (Read only i bY UG o) o et ook 1 Hoh lovel v st s not nocossary
m L Jo—— 5o o: eraion mate e
—~ on = inas a
m <Subsystem clock> L 0O 0 0 0 0 0 offW en| |z 0 0 1 |ims2 it mode imer output pin
<) + XT oscilation z F800H F800H 0 1 0 e P
8 i ST X1 ol aparaing or sl o EXCLI pinis slod _ FBooH __ R T
3 (crystal oscillation) 111 osclatr siopped or extemal clock rom EXCLK pin s abied F7FFH 10 0 |fmsii024 Pull-up resistor
o Vss Vs Internal expansion 10 1 [TMSOoutput opton egiser 1
2 ey
2 i RAM 1024 bytes
] 7 T CXT1P123 jeegtor []P123IXT1 F400H _| Internal expansion TMHO — 8-bit Timer HO
3 - = ot funcion [ews> F3FFH Reserved RAM 3
x }L[ XT2/P124/ Exnema»[ EXCLKS/P124/ Peripheral Reserved Reserved 2048 bytes 3
u EXCLKS perz ardware clock Internal expansion " EOo N A nnan Rowriting to CMPO1 J
N 0768 k¢ RAM Internal expansion Address: FF1AH cmPot CMPO1 cannot be ® 3
) Jeotimers rowriton durr 3
é S —:wzﬂwn incan be used forport Eg%%’:r 4096 bytes RAM Internal expansion P g mercount @
T : = T caton. CMPO1
o 6144 bytes RAM g} LA S e S
= Port register 12 S (the same value is
o = osToT. GPU clock 6144 bytes LA ' TJ 2 1 o Twn ‘writen) during timer Porlreg\slsﬂ 8
: it mer countoperaton
XTSTART bit Reserved moduiator generaton) counter H1 oo S
oscort. o rogitr > E800H 1 i trcton o> Gt
e |1
P ETFFH & e 2 oo i ==
qch P«p Addross: FFOFH [ExCToscexcTosc] Intemal low-speed oscillator and he dock ouput st FF104 ot -
e ot timer 1
3 o is (e EgooH e N [EE £
(240 kHz (TYP.)) EEFE— Fessmes) Q the duty value Aferreset: 00H parorogistr 11| |4 et
Oplion byte - T Reserved Reserved Address: FF6CH FL-— 43 2 g 4 fesi6d
1 MHz < fxi < 10 MHz Address ODEUHHU L ross: TMHMD1 a fPRS/4096 PU3
oscon. ootk BRGSO 3 Gan'e topped by sofware, Tothe watehdog tmer | COOOH _| C000H &bittimer H & [ ruizs Pull-up resistor
= B e and the s-bitimer H1 | BFFFH - BFFFH AU mode register 1 e=frusiz option register 3
T » pa g Flash memory Flash memory Flash memory Flash memory 0:Stops mar count aperton 0: Disables output, fRL 0
internal scilation mode register =5 ounter s cleared fo g
LSR B address: FPAOK, R, Aftr reset. 80H 7TFFFH 3= 60 KB ~+ 16 KB x 4 16 KB x 6 16 KB x 6 I ) I S it
124 pins can bo used (o 10 B0 . Inermalfow-speed cscilator osllatig, Flash memory r s Ctctrton St ot o] 0:Low evel imer utput,
G por (when XTSTART < B e e A SFFFH 32 Flash 48 KB (memory banks 0 to 3) (memory banks 0 to 5) (memory banks 0 to 5) {count opert 55 o[ 1 High vl timer cutpud
3FFFH Flash Flash memory lash memory 8000H | inputing clock) 0 0 1 tona -
2 5 A lash memory TFFFH™ 4 N
O Melncocecereatl | 4 aog 05T Oseteton saeston e e st ey ad 16 KB 24 KB 32KB 7 | Flash memory Flash memory Flash memory Carrer gonerator o g
oss: FF I <3
e AT T T T T XS e ™ 5 4 3 2 ] 32 KB (common) 32 KB (common) 32 KB (common) e tizcion SN T S
] o e o o 1 o o 1FFFH e carrie clock s rot
e Afer reset 00H Read Ti7 Ti3 18 Tis Tis Program area e 3
(Read only)
Main systam | eripheral hardware s of Xt Program area Program area Program area Program area Program area Program area Program area veYCH S =
clock (2) | Clock (ors) B On-chip debug security 0o b troer H caried contro regiter 1 Port register 3
G0 Internal high-speed oscilation clock 1: Operates with high-speed [2048clocksmin. | 1 0 0 0 0 oot D setting area
P122IX2IEXCLK pin 01 () suppliod system cloc 8192 cocksmin. [ 1 1 0 0 0 Cluster (1085H to 108EH) Cluster 0: Gare output disabled status low-evel status)
2111 and P122/X2/EXCLK are. 10 Trtemal igh-speed 16384 clocksmin| 1 1 1 0 0 1 - -- - 1 | merlevent counter 51 1: Carrer output enabled status (RMC1 = 1 Carrier
40 o s ater lsse 11 i ok (i | [ XSS eckaemn) 11110 Option byte area Option byte area Option byte area Option byte area Option byte area Option byte area Option byte area Option byte area pulse utput, RMC1 = : Highievel taus)
PO Processrcock coniolregtar | U ono arareseolese (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) (1080H to 1084H) (1080H o 1084H) (1080H to 1084H) (1080H to 1084H) e
Adross:Frron L€ T 8] T Tovovloapt
Al o abovo mo has olapsed thebisar s Program area Program area Program area Program area Program area Program area Program area Program area o <t sing edge o
9
101 orde fom MOST11 and remain o putat g edg
Ater et 01K Oy s up o o okt sabizaton INTTS sl ot ==
- time set by OSTS i set to OSTC after STOP mode is. OFFFH OFFFH ow-level output
operation mode CPU lock diisor rooased. 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 s oput at g e Pul-up resistor
10XT1 oscllation Van | s L Program area INTTM51 signal inp option register 5
(Wh 3 3
000 | oe |susz scilation stabiizaton time seect reister
mode s delormine according 000 b, BRSO R A i Program area Program area Program area Program area Program area Program area Program area On-chip debug securlly
o B S |k s a2 P Boot 1D setting area 0;50‘:‘ Rewrting to GRS 6 5 4 s 2 4 =
anc 11 ok 0 00 N " Cluster i H to 008EH) uster Except in PWM mode, iress:
Q e 008 | be Afr reset:05H 2.5 Option byte area Option byte area Option byte area Option byte area Option byte area . Option byte area Option byte area (0085H to 008EH) o ] Gooetutn thervaces [0 “""@&mmmmm Tesoo,
y e ey LT Oactaon st e (0080H to 0084H) _ (0080H to 0084H) _ (0080H to 0084H) (0080H to 0084H) (0080H to 0084H) . (0080H to 0084H), _(0080H to 0084H)_| ((D)g:ga :’y‘go?::) S 10 CRS0 curing operaton. | e rset: 0H rogter 30 I o 5
1: Subsystom clock (59) 0 Main ystem cloc (5), afer the STOP mode i released 0 TeLsoz T
Regulat register 5
I (Read ol : Subsystom clock (s08) waidony | 2048 ckds [0 0 1 CALLT table area CALLT table area CALLT table area CALLT table area CALLT table area CALLT table area CALLT table area CALLT tabjo aren 0: Output, 1 Inpu @)A
oscilation s stopped and flag setings | | when X1 oscllaion (onstal | 8192 docks | 0 1 0
REGC pi i lation I stopped and flag seting o % Yosascocks [0 1 1 Vector tab Vector tabl Adcross: F16H 3
FoC Lie Ciock | Conditons bofore clok oscilaton s ag setings el o |0 o o 0000H Vector table area Vector table area Vector table area Vector table area Vector table area 0000H ector table area ector table area Vector table area &=
Fh |2 Gty Stoppod (Exiomal ook nput isabied) selectedas CPUdock. | 2Z088cocs | 1 0 0 dil 1l Y v esat: 00H P5
Internal oMCS =1 m(‘ e CPU is mmmq on a|RSTO! Port register 5
ohspees| ki e 5 ross
ke [t Gautionsfor 055 PD78F0531A PD78F0532A PD78F0533A PD78F0534A PD78F0535A PD78F0536A PD78F0537A PD78F0537DA Adrss: Fros
oscllon |, S et tats oot cn "+ o et the STOP mods when the X1 lock s used ) ! ) R
a5 the CPU clock. set OSTS before executing the (with on-chip debug function) Aferroset 00H
S _ STOP instruction. 0: Timer operation stopped:
system | lockoher than ihe igh-speed sysem ook « Do not change the value of the OSTS register uring (Countor s cleared (0.0, 0: Qutput disabled (Output a low level)
ook |+Siop et brdvars s g o0 e s SR e Memory map  Cartrisdoandioo) 1 ot enabled
SE5ys1am - o5+ (T GPU s opraing o cock aer [OSCSELS =0
0:Match & clear mode
ock | hasubsyiom ook
 Sio th wlch e s wath s 1P modo
et oo syt ot 5
Use of multpleridivider and serial interface ICO BRK instruction d
50 sl noriaco ICO and multpleridvidar o BRK Instrucion s ot one of th interupt roquest z o] 2 i Pullup resistor
oo e G0 o T G smcton s ot of e rupt rocues P AL JEDL o
- W/ 16-fw/256, cREE e = the interrupt request sources of serial interface IICO & ad\vavedbynxacmmg e BRK insrucion cautes the e After reset: 00H 2E2 S S0 T""“'““"““‘“‘”"”'“9‘5‘5’5“ 2
WT — Watch Timer 2l | 3|wit028 502008 | | and multleriGider support bothof these nterupt oo Cere Tl vt st e |15 Ecp T,
o HESH ks roquest sources s qmrsadung e orbe 5" | L ot oon Extomalnteuptrising edge enabl rogiser —_—/, S0 o g e
oo BT |5 g insiruction he merrupt reques s ot acknowedge o auriting to Thoo o e sae
Watch timer operation mode register OFFxH | cALFios CALLF1022 CALLF1021 CALLF1020 CALLF1019 CALLF1018 CALLF1017 CALLF1016. fddress: FF4oH ‘When rewriting TCLO to fors
Twl512 X Software interrupt RW U other data, stop the timer i
Adross:FropH 7 6 5 4 3 2 [0 O <Watch timer> 0 DI D INTPn pin vald edge selection & operation beforehand. e
@ o W W TWTTWT [WiTWT[Wr T o B -8 sofwre nterup Alinenccde o
3(® s con |7 | b5 b | w3 b4 b | § A F s
> Watchimer = H CALLF entry oo o
Watch timer/interval timer - frrs/B192
R Boin g and faling odges
e e SETICTED = CALLF15 ‘ CALLF14 ‘ CALLF13 ‘ CALLF12 ‘ CALLF11 ‘ CALLF10 ‘ CALLF9 ‘ CALLFB P
Selcton o pricaler e ety ™ it Ti E oritensierc]
sl e o con atehtinerand inkoreal ey 080xH | owrr | owrs | owws | caus | owm | owr | owm | owm s 50 — 8-bit Timer/Event Counter 50 ort regiter
0 0:Cloar afte aperaton sop, {7 itervel imer can be usea — KR TMS1 WT UARTO AD THOO  TNSO TMHOTMH1 UaRTo UARTS
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Development Tools (1/5)

Remark For details about development tools, see the site for development tools at NEC Electronics Website.
NEC Electronics Website: http://www.necel.com/

(1) Software Tools

Host Machine Software Tools
IBM PC/AT™ compatibles, Software package SP78K0
PC98-NX series Assembler package RA78KO
C compiler CC78K0
C library source file CC78K0-L
Integrated debugger 1D78K0-QB
System simulator SM+ for 78K0/Kx2
Device file DF780547
(2) Hardware Tools (1/3)
<1> On-chip debug emulator QB-78KOMINI (MINICUBE®)
On-chip Debug Emulator | Target Connector Specifications. |
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-

check board.

i

=

USB cable

ATEETY

Host machine

« Connector pin layout

Target device

Target connector
Target system

» Connector pin configuration (10-pin)

Connection cable
(10-pin cable)

1 (sold separately)

(10-pin) PinNo. | PinNameNoist | INJOUTNote2 Description
| 1 RESET_IN N Pin used to input reset signal from the target system
@ @ @ @ @ 2 RESET_OUT out Pin used to output reset signal to the target device
DGO 3 FLMDO out Output pin used to control on-chip debugging
functions
(Top View) 4 Voo N \:y;;\:; i for when using power suppy of th target
5 X2IDATA INOUT Pin used to inputioutput for data communication
during debugging
6 GND - Connected to GND
7 X1/CLK out Pin used to output clock signal to the target device
8 GND - Connected to GND
9 RESERVED - Open
10 RESERVED - Open

Notes 1. Signal names in MINICUBE

2. As seen from MINICUBE.
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(2) Hardware Tools (2/3)

<2> In-circuit emulator QB-78KOKX2 (IECUBE®)

In-Circuit Package Check Pin | Emulation | Exchange Space Ya Mount Target
Emulator Adapter Probe Adapter Adapter Connector Adapter connector
QB-78KOKX2 | 64-pin plastic QB-144-CA- | QB-80-EP- | QB-64GB- | QB-64GB- | QB-64GB- | QB-64GB- | QB-64GB-
LQFP (10x10) | 01 01T EA-04T YS-01T YQ-01T HQ-01T NQ-01T
64-pin plastic QB-64GC- | QB-64GC- | QB-64GC- | QB-64GC- | QB-64GC-
LQFP (14x14) EA-03T YS-01T YQ-01T HQ-01T NQ-01T
64-pin plastic QB-64GK- | QB-64GK- [ QB-64GK- | QB-64GK- | QB-64GK-
LQFP (12x12) EA-04T YS-01T YQ-01T HQ-01T NQ-01T
64-pin plastic QB-64GA- | QB-64GA- [ QB-64GA- | QB-64GA- | QB-64GA-
TQFP (7x7) EA-01T YS-01T YQ-01T HQ-01T NQ-01T
64-pin plastic QB-64FC- - - - QB-64FC-
FLGA (5x5) EA01T NQ-01T

Remark The QB-78K0KX2 is supplied with ID78K0-QB, a USB cable, a power supply unit, QB-MINI2, connection
cables (10-pin cable and 16-pin cable) and the 78K0-OCD board.

USB cable

B TR

=

Host machine

Check pin adapter
(Adapter used when

AC adapter

observing waveforms
on oscilloscope)

<sold separately>

Exchange adapter
(Adapter that performs pin
conversion)

\ Space adapter
(Adapter for height regulation)
<sold separately>

¥ YQ connector

(Connector that connects
exchange adapter to target
connector)

+

e B—

Target connector
(Connector soldered to
target system)

Emulation probe

(When mounting device to target connector)

——

Mount adapter

(Adapter for mounting target
device to target connector)
<sold separately>

Device

) Target system

Develop
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(2) Hardware Tools (3/3)
<3> On-chip debug emulator with programming function QB-MINI2 (MINICUBE2) : for on-chip debugging

On-Chip Debug Emulator with Programming Function

Target Connector Specifications

QB-MINI2

10-pin general-purpose connector (2.54 mm pitch)

| when using 10-pin cable

16-pin general-purpose connector (2.54 mm pitch)

| When using 16-pin cable

(3) Flash Memory Write Tools (1/3)
<1> On-chip debug emulator with programming function QB-MINI2 (MINICUBE2) : for flash programming

On-Chip Debug Emulator with Programming Function

| Target Connector Specifications

| as-miniz

| 16-pin general-purpose connector (2.54 mm pitch)

| When using 16-pin cable |

Remarks 1.

« Connector pin layout (16-pin)

78K0-OCD board.

The QB-MINI2 is supplied with a USB cable, connection cables (10-pin cable and 16-pin cable) and the

2. A connection cable (10-pin cable) and the 78K0-OCD board are used only when using the on-chip debug

function.

3. The software is required separately to operate QB-MINI2.
Download the latest software from our website (http://www.necel.com/), and use it.

Target connector (sold separately)

Target device

Target system

<for flash programming (FP)> -

Connection cable
(16-pin cable)

« Connector pin configuration (16-pin)

<for on-chip debugging (OCD)> ==~
78K0-OCD board

Connection cable
(10-pin cable or
16-pin cable)

MINICUBE setting
(1) Mode select switch

« Target device is 78K0 microcontroller »*M2"
(2) Power select switch
« Power supply of the target system is used — “T" (recommended)
+3 Vs supplied to the target system —*3" (current rating: 100 mA)
+5V is supplied to the target system —*5" (current rating: 100 mA)

:
b

AR

Host machine

=

USB cable

u Pin No. Pin Name Note 1 IN/OUT Note 2 Description
PR0ODOOO 1 GND B Connected to GND.
2 RESET_OUT ouT Pin used to output reset signal (o the target device
BRRPODEOGDO RESERVED (during OCD) = Open
3 P
Pin used to input for command/data communication
RXD (during FP) N from the target device
(Top View) ; e —
input pin for when using power supply of the target
4 VoD IN e
RESERVED (during OCD) - Open
5
Pin used to output for command/data communication
TXD (during FP) out fo the target device
68 | RESERVED - Open
9 CIK OUT Pin used to oulput clock signal (o the target device
10-12 | RESERVED = Open
Pin used to input/output for data communication
13 | DATA(during 0CD) INOUT g aebugamg
“RESERVED (during FP) = Open
14 | FLMDO ouT Pin used to set to debug mode or programming
mode
15 | .RESETIN [@uing OCD) | N Pin used to input reset signal from the target system
Notes 1. Signal names in MINICUBE2 RESERVED (during FP) - Open
2. As seen from MINICUBE2 16 RESERVED - Open
Remark The 10-pin target connector is the same as it of MINICUBE. See the description of the target connector of MINICUBE.
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(3) Flash Memory Write Tools (2/3)
<2> Flash memory programmer PG-FP5, FL-PR5, PG-FP4, FL-PR4, PG-FPL3, FP-LITE3 (1/2)

Flash Memory Programmer Flash Memory Write Adapter

Flash memory programmer FA-64GB-8BU-A, FA-78F0537GB-UEU-MX 64-pin plastic LQFP (10x10)

PG-FP5, FL-PR5 , PG-FP4,

FL-PR4 FA-64GC-8BS-A, FA-78F0537GC-UBS-MX

64-pin plastic LQFP (14x14)

Simple flash memory programmer | FA-64GK-9ET-A, FA-78F0537GK-UET-MX 64-pin plastic LQFP (12x12)

PG-FPL3Note, FP.LITE3

FA-78F0537GA-8EV-MX 64-pin plastic TQFP (7x7)

FA-78F0537FC-AA1-MX 64-pin plastic FLGA (5x5)

Note Phase-out
Remarks 1. FL-PR5, FL-PR4, FP-LITE3, FA-64GB-8BU-A, FA-78F0537GB-UEU-MX, FA-64GC-8BS-A, FA-
78F0537GC-UBS-MX, FA-64GK-9ET-A, FA-78F0537GK-UET-MX, FA-78F0537GA-8EV-MX, and FA-
78F0537FC-AA1-MX are products of Naito Densei Machida Mfg. Co., Ltd.
TEL: +81-42-750-4172 Naito Densei Machida Mfg. Co., Ltd.
2. Use the latest version of the flash memory programming adapter.

+ Wiring example in 3-wire serial I/O (CSI10) mode » Wiring example in UART (UART6) Mode

—Oam Qo

. A B all
j e} i [ e) i

Fuoo

Note The above figure illustrates an example of wiring when
using the clock output from the PG-FP5, FL-PR5, PG-
FP4 or FL-PR4. When using the clock output from the
PG-FPL3 or FP-LITE3, connect CLK to X1/P121 (pin

« Target cable outline of PG-FP5, FL-PR5, PG-FP4, FL-PR4

(pin 10).
e
=)
= Type A Type B

HD-SUB 15 (male) (For both single- (For two-power-su
and two-power-supply

flash memories)

Notes 1. The target cable of PG-FP5 and FL-PR5 is not equipped with Type B.
2. Type B is not used to connect with 78K0/KE2 because 78K0/KE2 incorporates the single-power-supply
flash memory.

11), and connect its inverted signal to X2/EXCLK/P122

pply

flash memory) Note1.2
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Operation List (2/6)

« Description of operation column

Operation List (3/6)

Operation List (4/6)

3. The value of this register is 00H immediately after a reset release but automatically changes to 80H after
oscillation accuracy stabilization of high-speed internal oscillator has been waited.

>

The reset values of RESF vary

depending on the reset source.

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 iis a registered trademark of NEC Electronics Corporation in Japan and Germany.

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

Inaruclion Mnemonic Operands Bytes 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,
| R | R | | ; ‘ : ’ ’ ] - , #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 y— 3 5 3 o p—
. . ) RBS: Register bank select flag, IE: Interrupt request enable flag AX, 1addr 16 3 10 P T e Tve (saddr)  (saddr) v byte =
« Connector pin layout of PG-FP5, FL-PR5, PG-FP4 and FL-PR4 (view from socket side) Y o . N o , -addr’ AX < (addr16) A, r 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
1 51719 [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
" « Description of flag operation column A, ot 2 4 = 1A CY e Adr X X x AL ! 4 5 _AcAv(H) —
Type A (16-pin) A 2 4 — r, CY « r+A x x x A, [HL+byte] 2 8 9 A« 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+ (addri6) x | x | x A, [HL+C] 2 8 9 |AcAvV(HL+C) x
Sl oo ot POPE Target Connector Ingirucfion | Mnemonic Operands Bytes Clocks. ‘Operation Fla A, [HL] 1 4 5 |ACY<A+(HY) x | x | x XOR A #byte 2 4 - |AcAvbyte x
IR Ee Type A: Signal (16-Pin) _ Note 1 | Note 2 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
o ; 8-bitdata | MOV . t;l;yle#b : § 2 S T byte A, [HL+B] 2 8 9 [ACY < A+ (HL+B) x | x | x ‘A, Notw3s 2 7 A Avr M
= z e e | L o T b A e :
sfr, e - sfr < byte X e — , +byte+
P 3 Wi 1 2 Y oo #oye 3 6 5 (a0 Y c (sadar) ToyiorEY o :‘ Isa::: 5 i : s A A (saddr) -
T, AN 1 2 ~ [rea A, ot 2 4 — [AcCY Ay x| x . Jaddr Ac Av (addri6) 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
SOmXD 5 saddr, A 2 4 5 |(sadd) A A, saddr 2 4 5 | A CYc A+ (saddr) +CY x | x | x A, [HL+byte] 2 8 9 |Ac 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
() Sfr, A 2 - 5 [sreA A ML 1 2 5 | A CYe A+ (HL CY x| x | x A HL+C] 2 8 9 [AcAv(HLC) x
scK 7 A, laddr16 3 8 9 |Ac (addri6) A, [HL+byte] 2 8 9 [ A CY « A+ (HL+byte) +CY x | x | x CcMP A #byte 2 4 - [A-bye x | x [ x
sy 3 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, ¢ Note 3 2 4 At x| x | x
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
(VDENete 10 PSW, A 2 - 5 |PSWeA x | x | x sad(:‘r‘;'f:)y\e 3 6 8 | (saddr), CY « (saddr) - byte x | x [ x A, saddr 2 7 5 |A- (sadd) ~ | x| x
obope o A, [DE] 1 4 5 |A< (DE) A 2 4 ACYcA-T x | x | x A laddri6 3 A o [A (addrie) N R
[DEL A 1 4 5 |[DE)cA A 2 4 - [rnCYer-A x | x | x A THL 7 " 5 A (HL < 1 x| x
(FLMD1)Note 12 A [HL] 1 4 5 |Ae(HD) A, saddr 2 4 5 |A CY< A-(saddr) x | x [ x N 5 (HL)
AU = [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
A, [HL+byte] 2 8 9 | A« (HL+byte) A, HL] 1 4 5 [ACY<A-(H) % x x A, [HL+B] 2 8 9 |A-(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)Note 15,16 A, [HL+B] 1 6 7__|Ac (H*B) A, [HL+B] 2 8 9 |ACYCA_(HLB) 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 8 9 [ACY < A-(HL+C) x | x | x B 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/KE2. 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 [HHC) A saddr, #byte 3 6 8 | (saddr), CY « (saddr) - byte -~ CY x | x [ x Multiply/ | MULU X 2 16 - [axeaxx
XCH A, rlote3 1 2 Acor 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 | A< (saddr) A 2 4 - [rcver-A-cy x | x | x INC . 1 > T Treret <~ | =
Operation List (1/6) A, sfr 2 - 6 |Acosir A, saddr 2 4 5 |[ACY<A-(saddr)-CY x x x decrement saddr 2 7 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 " 7 > S PO o —
+ 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
T e A, HL) 1 1 6 |Aco(HD) A, [HL+byte] 2 B 9 |A.CY < A-(HL+byte) - CY x | x | x saddr (saddr)  (saddr) - 1 x L x
B A, [HL+byte] 2 8 10 | Ao (HL+byte) A, [HL+B] 2 B 9 |ACYA-(HL+B)-CY x | x | x INCW L2 1 4 - [merm+
r X (RO), 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 DECW L2 1 4 - _pem-1
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 symbolN°t® le-bit data | MOVW rp, #word 3 6 —  [meword saddr, #byte 3 6 (saddr) « (saddr) A byte x ROL A 1 2 — [(CY, Ag« A7, Anet ¢ An) x 1 time x
sfrp Special function register symbol (16-bit manipulatable register even addresses only)N°® anstel saddrp, #word 4 8 10| (saddrp) — word A, rNoted 2 4 - [AcAnr x RORC A1 1 2 — [(CY Ao, AT CY, Ant ¢« An) x 1 time x
frp, #word 4 - 10| sf d A 2 4 - A — ot < A
saddr FE20H to FF1FH Immediate data or labels Strp, #wor Sfrp < wort r rera x ROLC A1 1 2 (CY &« A7, Ao CY, Ans1 & An) x 1 time x
saddry FE20H to FF1FH Immediate data or labels (even address only) AX, saddrp 2 6 8 AX  (saddrp) A, saddr 2 4 5 A< A n(saddr) X ROR4 [HL] 2 10 12 Az (HLE"' (HL)r4 & Aso,
d Y saddrp, AX 2 6 8 | (saddrp) « AX A, laddr16 3 8 9 [Ac Anx(addr16) x (HL)o & (HL)rs
addr16 0000H to FFFFH Immediate data or labels (Only even addresses for 16-bit data transfer instructions) AX, sfrp 2 - 8 | AX <« sfp A, [HL] 1 4 5 |AcAAHD x ROL4 [HL] 2 10 12 [ Aso e (L (HLjso - Asa,
addr11 0800H to OFFFH Immediate data or labels Sfrp, AX 2 B 8 | sfp < AX A, [HL+byte] 2 8 9 |Ac An(HL+byte) >< (HL)rs < (AL)so
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 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
- . gN-Spe : < A, [HL+C] 2 8 9 A « 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. ne instruction clock cycle Is one cycle of e clocl selecte ie processor clock control
Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control 3. Only when rp = BC, DE or HL register (PCC), 4 4 oru) Y the p
RBn RBO to RB3 register (PCC). 4. Except‘r=A" 9 - ) )
! " . 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)
InsGlruclion Mnemonic Operands Bytes Clocks Operation Flag In%;uction Mnemonic Operands Bytes Clocks Operation Flag Address Special Function Register (SFR) Name Symbol R/W. Manipulatable Bit Unit After Address Special Function Register (SFR) Name Symbol RW Manipulatable Bit Unit After
y Note 1 [ Note 2 z [ Ac oy oD Note 1 | Note 2 z [ ac oy - - 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 IER BEIS BEE 138 BB BEIE
dition RETI 1 6 — | PcH < (SP+1), PCL < (SP), PSW R | R | R FFOOH | Port register 0 PO RIW N v - 00H FF34H | Pull-up resistor option register 4 PU4 RIW N v - 00H
( ), (SP), g
ADJBS 2 4 - | Decimal Adjust Accumulator after x | x| x (SP+2), SP < '5P+3 - -
Subtract RETE T 5 PG < (8P+1), PCL  (SP) PSW e R TR R FFOT1H | Port register 1 P1 RIW N N - 00H FF35H | Pull-up resistor option register 5 PUS RW v v - 00H
Bit Movi CY, saddr.bit 3 6 7__|CY ¢ (saddrbit) x (SP+2). SP & SP+3 FFO2H | Port register 2 P2 RIW y v - 00H FF37H | Pull-up resistor option register 7 PU7 RIW v N - 00H
CY, sfr.bit 3 7 |cy st x Stack PUSH PSW 1 - [(SP-1)« PSW,SP <SP -1 - - - - ;
i FFO3H | Port register 3 P3 RIW ] / - 00H FF3CH | Pull- tor opti ter 12 PU12 RW / ] - 00H
CY, Abit 2 4 ~ [cveant x manipulate ™ 1 4 R [ SN oI ort register A A ull-up resistor option register J v
CY, PSW.bit 3 _ 7 [CY — PSwoit M P < SP - FFO4H | Port register 4 P4 RIW v v - 00H FF3EH | Pull-up resistor option register 14 PU14 RW N v - 00H
CY, [HL].bit 2 6 7 oY (HL)bit x pop PSW ! 2 = |PSW e (SP). SP < SPH RIRIR FFOSH | Port register 5 PS5 RIW N v - 00H FF40H | Clock output selection register CKs RW v v - 00H
e 3 5 s R P 1 4 — [ rpH e (SP—1), rpL < (SP), SP < SP+2 . -
saddr.bit, (saddr.bit) OV 5P Faord 2 — 0 Tsp —word FFOBH | Port register 6 P6 RIW V V - 00H FF41H | 8-bit timer compare register 51 CR51 RW - V - 00H
sfr.bit, CY 3 - 8 |sfrbiteCY - - ;
AbILCY 2 " ~Tabt :CY SP, AX 2 - 8 [sPeAx FFO7H | Port register 7 P7 RIW v v - 00H FF43H | 8-bit timer mode control register 51 TMC51 RW v v - 00H
PSW.bit, CY 3 N 8 | PSWbit— Y M M AX, SP 2 - 8 |AX<SP FFO8H | 10-bit A/D conversion result register ADCR R - - N 0000H FF48H | External interrupt rising edge enable register | EGP RW v v - 00H
L !
[HL. bit, CY 2 y 8 | (HLubit CY brancn BR faddri6 3 6 PC « addr16 FFO9H 8-bit A/D conversion result register | ADCRH | R - v - 00H FFA9H | External interrupt falling edge enable register | EGN RW v v - 00H
- $addr16 2 6 — |PCPC+2+disp8
AND1 CY, saddr.bit 3 6 7 | OY ¢ CY ~ (saddr.bit) x AX 2 s T PCH A PCL X FFOAH | Receive buffer register 6 RXB6 R - v - FFH FF4AH | Serial I/O shift register 11Nete sI011 R - N - 00H
CY, sfr.bit 3 - 7| CY < CYasfrbit X Condi BC $addr16 2 6 — [PCPC+2+jdisp8ifCY =1 FFOBH | Transmit buffer register 6 TXB6 RIW - ] - FFH FFACH | Transmit buffer register 11Not® SOTB11 RIW - \ - 00H
Candil idisp
CY, Abit 2 4 - |cyecyaabit rancl ———— . -
- e - BNC Saddrl6 2 [ - |PC<PC+2+disp8if CY=0 FFOCH | Port register 12 P12 RIW N y - 00H FFAFH | Input switch control register ) RIW N N - 00H
pesu : = S P - 5z Saddrt 2 6 - {PCcPOY2+dispBifZ=1 FFODH | Port register 13 P13 RIW ] / 00H FF50H | Asynch fal interf tion mode | ASIM6 RIW / ] 01H
cy, [HL].bit 2 6 7 CY « CY A (HL).bit x BNZ $addr16 2 s — PC PC+2+ Jdlspa fz=0 ort register \«‘ v resgy‘ggrrgnous serial interface operation mode v N
OR1 CY, saddr.bit 3 6 7 | cY < cY v (saddrbit) x BT saddr bit, $addr16 3 s 9 |PC < PC + 3+ jdisp8 f (saddr.bif) = 1 FFOEH | Port register 14 P14 RIW N N - 00H . i i
CY, sfrbit 3 - 7 | CY < CY v sfrbit x Sfr.bit, $addr16 4 - 11| PC < PC + 4+ jdisp8 if sfr.bit = 1 FFOFH | Serial I/O shift register 10 sioto | R - N - 00H AL :;‘:C?:z;’::(:f ;e”a‘ interface reception error | ASISG R - v - 00H
CY, Abit 2 4 - |cvecyvabit x A.bit, $addr16 3 8 —[PC < PC+3+jdisp8 if Aubi FF10H | 16-bit timer counter 00 MO0 R — — 3 0000H - - -
CY, PSW.bit 3 - 7 | cY e cyvPswbit x PSW.bit, $addr16 3 9 | PC « PC + 3 +jdisp8 if PSW.bit = v BRSS :tsa‘:zz':;‘;’::(‘: ;e”a‘ interface transmission ASIFE R - N - 00H
CY, [HL].bit 2 6 7 |cY <y v HL)bit x [HL].bit, $addr16 3 10 11| PC « PC +3 +jdisp8 if (HL).bit = 1 - .
XOR1 CY, saddr.bit 3 6 7 CY « CY~(saddr.bit) x BF saddr.bit, $addr16 4 10 1 PC « PC + 4 + jdisp8 if (saddr.bit) = 0 FF12H 16-bit timer capture/compare register 000 CR000 RW - - v 0000H FF56H Clock selection register 6 CKSR6 RW - N - 00H
CY, sfrbit 3 _ 7 oY oy~ shbit M sfr.bit, Saddr16 4 - 11| PC < PC + 4 + disp8 if sfr.bit = 0 FF13H FF57H | Baud rate generator control register 6 BRGC6 RW - v - FFH
CY, Abit 2 4 — ey e cy~Abit x Abit, $_ad"”6 3 8 — [PC< PC+3+jdisp8 if Abit=0 FF14H | 16-bit timer capture/compare register 010 CRO010 RIW - - N 0000H FF58H | Asynchronous serial interface control register 6 [ ASICL6 RIW v v - 16H
CY, PSW.bit 3 - 7| CY < Cy~PSWohit x PSW.bi, $addriG 4 - 11 |PCcPC+4+disp fPSW.bi=0 FF15H FF60H | Remainder data register 0N'® s[soroL | R B N \ 00H
AT > 5 7 oY < oy~ (HLbN [HLL.bit, $addr16 3 10 11| PC « PC + 3 + jdisp8 if (HL).bit = 0 D -
: < OV (H) b = BTCLR | saddr.bit, $addr16 4 10 12| PC  PC + 4 + jdisp8 if (saddr.bit) = 1 FF16H | 8-bit timer counter 50 ™0 [ R - v - 00H R & | SoRoH - v 00H
SET1 saddr.bit 2 2 6 | (saddrbit) 1 then reset (saddr b - -
sfr.bit 3 - 8 |sfrbite1 sfr.bit, $addr16 4 - 12 |PC < PC+4+ disp8 if sirbit= 1 FRT7H | Bbittmer compare fegister 50 RS0 R — - — 00 FF62H | Multiplication/division data register AOY°'® M| MDAOLL | RW - J v O00H
Abit 2 2 — [abite1 then reset sfr.bi FF18H | 8-bit timer H compare register 00 CMPOO | RW - v - 00H Freatl Al woroH | Rw — N oort
| . — . - . 0
PSW.bit 2 _ 6 | PSW.bit 1 x| < Adbit, $addr16 3 8 BC a3y [disp8f Abit FF19H | 8-bit timer H compare register 10 cMP10 | RW - 3 - 00H v
[HLLbit 2 6 8 | (HL)bit—1 PSW.bit, $addr16 4 - 12 |PC PG+t idisp8 if PSW.bit = 1 x | x| x FF1AH | 8-bit timer H compare register 01 CcMPOT [ RW - v - 00H FF64H w| mMoAoHL | RW - v V‘ 00H
CLR1 saddrbit 2 4 6 | (saddr.bit) 0 en rese el e - — ; - I — -
[ALTbT, Saddr16 3 m 2 [PCcPC3r dopB i (LB =1 FF1BH | 8-bit timer H compare register 11 cMP11 | RW v 00H FF65H A MorokH | RW v 00H
fr.bit 3 - 8 fi ' i :
:rml 2 v Zrbl_’“ FOO then reset (HL) bit FF1FH | 8-bit imer counter 51 ™51 R - y - 00H H
P's“N o > - 5 P'S‘:/I“ = —T DBNZ e 2 © ~ B ER  aisps itm 20 FF20H | Port mode register 0 Y RW N N - FFr FF66H | Multiplication/division data register BOM'® [ woso | Raw B N v 00H
ALLbi 2 5 8 |(HLbite 0 C, $addr1é 2 6 ~ |8 e S s it 0 FF21H | Port mode register 1 PM1 RIW N v - FFH FF67H G| Moo | RW - v 00H
SET1 [ 1 2 - leven 1 saddr, $addr16 3 8 10 | (saddr) < (saddr) - 1, then FF22H | Port mode register 2 PM2 RIW N v - FFH e Not ; ; .
o = : > gc o %c { 2dc Jd)ispa en ) <0 ‘ FF68H | Multiplier/divider control register ONote DMUCO RIW v N 00H
- [CYe0 0 ] SEL RBn 2 2 ~[RBS1.0Cn FF23H | Port mode register 3 PM3 RW A A - FFH FF69H | 8-bit timer H mode register 0 TMHMDO RIW v v - 00H
NOT1 [ 1 2 - [ereoy x control - i ] ]
NOP 1 2 = No Operation FF24H Port mode register 4 PM4 RW v v - FFH " " n n T —
SNl CALL PRRETS 3 7 T R0 p: " ‘ FF6AH | Timer clock selection register 50 TCL50 RW v K 00H
PC+3)L, PC < addr1b, SP < SP — 2 El 2 - 6 | IE < 1 (Enable Interrupt) FF25H | Port mode register 5 PM5 RIW N v - FFH FF6BH | 8-bit fimer mode control register 50 TMC50 W 7 N = ooH
CALLF taddr11 2 5 = (8P 1) & (PCH2)H, (SP - 2) Di 2 - 8 |IE « 0 (Disable Interrupt) FF26H | Port mode register 6 PM6 RIW v \ - FFH - - ; ;
&:Ccafz)g Pdééﬁﬁ 0001, " HALT 2 5 ~ St HALT Mode ‘ FF6CH | 8-bit timer H mode register 1 TMHMD1 RW N N - 00H
o0 < ACCUL SE ST STOP 2 5 Set STOP Mod, FF27H | Port mode register 7 PM7 RW v v - FFH FF6DH | 8-bit timer H carrier control register 1 TMCYC1 RW y v - 00H
CALLT | [adard] ! 8 R L et el s - - == FF28H | AID rter mod o ADM RIW ] 00H
H « (addr5+1), PCL « (addr5), ) - - — converter mode register N v - 7 ] -
I ¢ Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access — - - - FFGEH | Key retum mode register KRM RwW M M 00H
BRK 1 6 - fp — 1;(— PSW, (SP - 2) P(m;m 2. When an area except the internal high-speed RAM area is accessed FF29H | Analog input channel specification register ADS RW v M - 00H FF6FH | Watch timer operation mode register WTM RIW v v - 00H
SP - 3) — (PC+1)L, PCi « (003FH), - ] 7 - -
CL < (003EH), SP < SP 3 IE 0 Remarks 1. One ion clock ovcl e of the GPU clock (1 octed by th ook | FF2CH | Port mode register 12 PM12 RW v v FFH FF70H | Asynchronous serial interface operation mode | ASIMO RW v N - 01H
- - - - - - emarks 1. ng instruction clock cycle is one cycle of the clocl ( CPU) selecte: y the processor clock control FF2EH Port mode register 14 PM14 RIW ] N _ FFH register 0
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. FF2FH | A/D port configuration register ADPC RIW v B - 00H FF71H | Baud rate generator control register 0 BRGCO R/W - v - 1FH
FF30H | Pull-up resistor option register 0 PUO RIW N N - 00H FF72H Receive buffer register 0 RXBO R ~ v — FFH
Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control - - - - -
register (PCC). FF31H | Pull-up resistor option register 1 PU1 RW M v - O00H Note Available only in the # PD78F0534A, 78F0535A, 78F0536A, 78F0537A and 78F0537DA.
2. This clock cycle applies to the internal ROM program. FF33H Pull-up resistor option register 3 PU3 RW v N - 00H
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 RAﬂer‘ Address Special Function Register (SFR) Name Symbol R/W Manipulatable Bit Unit After
e Reset -« Thi :
1 Bit 8 Bits 16 Bits 1Bt 8 Bits 16 B This document is a reference.
BEzsy g:‘mg':g’g"i':“;f ge’ia‘ interface reception error | ASISO R - N - 00H FFBEH | Low-voltage detection register LVIM RW y N - 00H Notet For further information,
—— ; FFBFH | Low-voltage detection level selection register | LVIS RIW v v - 00 Notet please contact:
e Transmit shift register 0 TXS0 w - Y - FFH 9 - 9 - - - « The information in this document is current as of July, 2007. The information is subject to change 5 !
FF80H | Serial operation mode register 10 CsiMi0 | RW q v B 00H FFEOH | Interrupt request flag register OL Fo [ 1Fo | RW K v v 00H without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets or e Pt ke
FF81H Serial clock selection register 10 CsIC10 RIW N N _ 00H - - 7 data books, etc., for the most up-to-date specifications of NEC Electronics products. Not all Kawasaki, Kanagawa 211-8668,
- - FFETH | Interrupt request flag register OH 1o | Rw N v 00H products and/or types are available in every country. Please check with an NEC Electronics sales Japan
FF84H Transmit buffer register 10 SOTB10 | RW - N - 00H p ive for ilability and information. Tel: 044-435-5111
i i ] i R ] ] ] repr ' g
FF8sH Serial operation mode register 11N°te! CSIM11 | RW N M - 00H A= Interrupt request flag register 1L L Rw Y Y Y 00H « No part of this document may be copied or reproduced in any form or by any means without the prior http//www.necel.com/
FF89H | Serial clock selection register 11Note1 csici1 | rw 7 7 ~ 00H FFESH | Interrupt request flag register 1H [ 7 N oon :/r:teean ‘cno‘r:‘sseztogi"l‘\lei(‘: Electronics. NEC Electronics assumes no responsibility for any errors that may [America] [Europe] [Asia & Oceania]
- ppear in this document.
FF8CH | Timer clock selection register 51 TCL51 RIW v v - 00H ) - . . i i i
7 ] 7 « NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual NEC Electronics America, Inc. NEC NEC (China) Co,, Ltd
FF99H | Watchdog timer enable register WDTE RIW — v — 1AH/9AH FFE4H | Interrupt mask flag register OL MK Mk | R v v v FFH ahts of third parties b n p ym ?NEC o ? gy (g isted in this d \ 2880 Scott Blvd. Arcadiastrasse 10 7th Floor, Quantum Plaza, No. 27 ZhiChunLu Haidian
Note2 property rights of A »\I’ par ies by or arising from the use of lectronics product S. isted In this ocymen Santa Clara, CA 95050-2554, U.S.A. 40472 Disseldort, Germany District, Beijing 100083, P.R.China
- - FFESH | Interrupt mask flag register OH WK | RW J N FFH 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
FFOFH Clock operation mode select register OsCCTL | RW N N - 00H OH 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/
FFAOH Internal oscillation mode register RCM RW N V - 80H Note3 FFE6H Interrupt mask flag register 1L MK | MK | RW N \ v FFH « Descriptions of circuits, software and other related information in this document are provided for illustrative http://www.am.necel.com/
; L urposes in ictor product ion and appli The incorporation of these Hanover Office Shanghal Branch
FFATH | Main clock mode register MCM RIW \ N - 00H - - - purpe . produ < ! . P Podbielskistrasse 166 B Room 2509-2510, Bank of China Tower,
- - - FFE7H Interrupt mask flag register 1H W«( RW v v FFH circuits, software and information in the design of a customer's equipment shall be done under the full 30177 Hannover 200 Yincheng Road Central,
FFA2H | Main OSC control register Moc RW v M - 80H responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by Tel: 0511 3340 2-0 Pudong New Area, Shanghai, PR.China P.C:200120
FFA3H Oscillation stabilization time counter status 0STC R N N - 00H FFE8H Priority specification flag register OL PR [ PR | RW N v N FFH customers or third parties arising from the use of these circuits, software and information. Tel:021-5888-5400
o fou Munich Office hitp://www.cn.necel.com/
egister - « While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products, Werner-Eckert-Strasse 9 P 8 .
FFA4H | Oscillation stabilization time select register 0sTS RIW - v - 05H FFEOH | Priority specification flag register OH m|rw v v FFH customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To 81829 Minchen Shenzhen Branch
inimize ri ini i isi i Tel:089 92 1003-0
FFASH | 1IC shift register 0 ico W ~ ] . oo - - - minimize risks of damage to property or injury (including death) to persons arising from defects in NEC Unit 01, 39/F, Excellence Times Square Building,
i . - FFEAH | Priority specification flag register 1L PR PR | RW 3 v v FFH Electronics products, customers must incorporate sufficient safety measures in their design, such as Stuttgart Office No.4088 Yi Tian Road, Futian Distrct, Shenzhen,
FFA6H | IIC control register O licco RIW v B - 00H i - - i — : “ redundancy, fire-containment and anti-failure features. Industriestrasse 3 _l;;gggi;é?k;%w
FFATH | Slave address register 0 SVAO | RW B v B 00H FFEBH | Priority specification flag register 1H i v A FFH « NEC Electronics products are classified into the following three quality grades: "Standard", "Special’ and T g o hitp:wan.cn.necel.com/
: 7 ] - - ; "Specific”.
FFA8H 1IC clock selection register 0 licCcLO RW u v - 00H Note2 _ J _ " -
— _ FFFOH | Internal memory size switching register MS Rw v CFH The *Specific* quality grade applies only to NEC Electronics products based on a United Kingdom Brancl NEC Electronics Hong Kong Lid.
FFA9H IIC function expansion register 0 lIcXo RIW N N - 00H . W . ygnus House, Sunrise Parkway it 1601-1613, 16/F., Tower 2, Grand Century Place,
- - FFF3H | Memory bank select register BANK | RW B N B 00H designated "quality assurance program" for a speaific The of an NEC Linford Wood, Miton Keynes 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
FFAAH | IIC status register 0 1ICS0 R v v - 00H - — _ Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of MK14 6NP, UK. Tol: 2886.9318
FFABH IC flag register 0 1ICFO RIW ] 7 - 00H FFF4H 'rg!gei;‘::ggg;"s'on RAM size switching IXs RW - A - OCH each NEC Electronics product before using it in a particular application. Tel: 01908-691-133 hitp://www.hk.necel.com/
FFACH Resel control flag register RESF R - 7 = Oor Noted - - - Standard": C¢ office ) test and audio Succursale Frgngause . .
FFFBH | Processor clock control register PCC RIW v V - 01H and visual equipment, home electronic appliances, machine tools, personal electronic equipment 9, rue Paul Dautier, BR.52 NEC Electronics Taiwan Ltd.
FFBOH | 16-bit tmer counter 01Netet ™01 R _ _ 7 0000H and industrial robots 78142 Velizy-Villacoublay Cédex  7F, No. 363 Fu Shing North Road
Notes 1. The reset values of LVIM and LVIS vary depending on the reset “Special’ i ins, shi i i France Taipei, Taiwan, R. 0. C.
FFBIH otes 1. The reset values of an vary depending on the reset source. . o . "Special":  Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster Tel: 01-3067-5800 Tel: 02-8175-9600
2. Regardless of the internal memory capacity, the initial values of the internal memory size switching register (IMS) systems, anti-crime systems, safety equipment and medical equipment (not specifically designed Sucursal en Espaiia hitp://www.tw.necel.com/
FFB2H 16-bit timer capture/compare register 001Note! CR001 RW - - N 0000H and internal expansion RAM size switching register (IXS) of all products in the 78K0/KE2 are fixed (IMS = CFH, for life support). Juan Esplandic, ':5
FFB3H IXS = 0CH). Therefore, set the value corresponding to each product as indicated below. "Specific": Aircraft, aerospa 1t, submersibl, nuclear reactor control systems, life 28007 Madrid, Spain gg&?ﬁz‘;&'xsﬂz:‘gamm Pte. Ltd.
FFBaH 16-bit timer capture/compare register 011%%! | CRO11 RIW ~ ~ N 0000H 78KO/KE2 IMS IXS ROM Capacity | Internal High-Speed | Internal Expansion support systems and medical equipment for life support, etc. Tel: 091-504-2787 #12-08 Novena Square,
=EEEn RAM Capacity RAM Capacity Tyskland Filial Singapore 307684
The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC Taby Centrum Tel: 6253-8311
PD78F0531A 04H oCH [ 16KB 768 by -
FFB6H 16-bit timer mode control register 01Nte! TMCO1 RIW N N - 00H £ ytes Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications fgégznfa bSy %‘xé‘s;) http://www.sg.necel.com/
FFBTH Proscaler mode register 01NetST PRVIOT W 7 N - oor 1 PD78F0532A CéH 24 KB 1KB not imgndeNdEtéy NEC E!ec‘lror\if:s, they‘musl cor:tacl» an NEC‘. Elictronlcs sales representative in advance to Tel: 08 638 '72 00 NEC Electronics Korea Ltd.
H 2 KB determin El o support a given application. . 11F,, Samik Lavied'or Bldg., 720-2,
FFB8H | Capture/compare control register 01Notet CRCO1 | RW v y - 00H 4 PDT8FOS33A c8 s C!IIT:eb"alé‘a\“zs/A Y‘?“ks“‘?“ﬂ’“"agwia:g""‘"?*”
lia Fabio Filzi, " '
FFBOH | 16-Dit tmer output control register 01! T0C01 | RW 7 v B 00H #PDTEFO534A coH | OAH | 4BKB 148 (Note) 20124 Miano, ialy Seoul, 135000, Korea
FFBAH | 16-bit timer mode control register 00 T™MCOO | RW 7 ] — 00H 4 PD78FO0535A CFH 08H 60 KB 2KB (1) "Ngc]Eleclror;ms"b a:_ used in this statement means NEC Electronics Corporation and also includes its Tel: 02-667541 hitp://www.kr.necel.com/
- - 1 PD78F0536A CCH 0aH 96 KB 4KB majority-owned subsidiaries. Branch The Netherlands
FFBBH Prescaler mode register 00 PRMO0 RW A A - 00H — (2) "NEC Electronics products” means any product developed or manufactured by or for NEC Electronics (as Steijgerweg 6
FFBCH Capture/compare control register 00 CRC00 RW N v - 00H 4 PD78FO537A, 78FOS37DA Mo CeH OoH 128KB 5KB defined above). ?::;GNZtshsErllrz\a?stven
FFBDH 16-bit timer output control register 00 TOC00 RIW N N - 00H 3. The ROM and RAM capacities of the products with the on-chip debug function can be debugged according to the MBE 02111 Tel: 040 265 40 10
debug target products. Set IMS and IXS according to the debug target products.
Notes 1. Available only in the # PD78F0534A, 78F0535A, 78F0536A, 78F0537A and 78F0537DA. G706
2. The reset value of WDTE is determined by setting of option byte.
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