To our customers,

Old Company Name in Catalogs and Other Documents

On April 1!, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
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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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= 5 4 1 2 1 9 8 7 6 5 4 3 2 1.0 Pin Configuration (Top View) of 38-pin plastio ( (800) 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
2 O T T[T T T e s (48-pin products only) operation)
2 16t counter «32.768 kHz (subsysterm clock: @ fsus = 32.768 kHz operation)
(16t counter tfdata e witen to —
WOTE cutsce e AID converter « 38-pin products: 10-bit resolution x 6 channels (AVREF = 2.3 10 5.5 V)
incowopen 1551 Window open 5751 Window opon [o55] Window open T 6 5 4 3 2 1 o
P oo 106 e oo borod 2o Vindowspen Az o—— 1O w « 44-pin and 48-pin products: 10-bit resolution x 8 channels (AVREF = 2.3 to 5.5 V) Addross: FFFOH s
eriod, a rse Jorz0o— 2 7 [0 mpes
v Sgnal s generated ® Serial interface « UART supporting LIN-bus: 1 channel Sooctm ot o
e | amo00 0 ¢ 35 o msres « 3-wire serial /O/UART: 1 channel CE ST Selscton ofternal ROM capacy | Gautions for IMS, X5
cour 0600 e s o «2C bus : 1 channel o 0 o [resoyes o1 0 o] o Secores 3Vl et P v 80/
= FEsEro— |6 0 —omn o 0 1 1 0| 2akopes U 2 IS uring oporaing ha i
Pull-up resistor PI2AXTZEXCLKS O—] 7 32 [=——=0 PISTRITAD0 Mutiplier/divider - « 16 bits x 16 bits = 32 bits (multiplication) oter than abave ;{f‘fn‘;y;mmm " T 0 o o aaKomes e e S e s e 9
oplion register 7 RIW e 0T O——8 o1 [-OPsioRon « 32 bits + 16 bits = 32 bits remainder of 16 bits 1o o e
5 Afer reset; SAHIAH ETCTENTEE @ (division) 1 60K bytes
TS RO W TE Sears tho vatchdog sk O 10 5 [—orumos et nan'ssove
—‘m e S WOTE morCountr Withg 8 vado han ACH [ o] “ " Vecored el [ ineral | 16
necco— 12 o7 [—orron souronn L e s 4 s
the reset value = 1AH. ‘The read value of WDTE o e by AGH Ve O——— 13 26 [~——OPIBTOHIINTPS. External | 38-pin and 44-pin products: 7.48-pin products: 8 Address: FFF4H >
Winon WOTON - 1. o reset o s
o When WOTC e reset TR e is writen to W y 25 |——o pr7msnro: e Interal expansion RAM sz switching register P21 z
© Port mode St dopondngon e st of = imemalreset ;‘g"ﬂ‘ B 24 [0 romres Key interrupt Key interrupt (INTKR) occurs by detecting falling edge of KRO to KR7 pins (KRO and KR1 pins: 38-pin products only) o rose . ® OE
redsi o e e cncog e nore oy —te — Selocon of el expansion RAM caps -- 3
N© (T rom te writen vaue (ACH) lock ot waliog & T oo s e Reset « Reset using RESET pin z =i Gauton for the products with the on-<hip debug function Portregister 2 > N
P —— posicpdiimedl ittty g o i e « Intornal reset by watchdog timer T o R et A m: 1 z N
1. The firt wring to WDTE after a reset release lears WDT, f s made o PRTITOSINTPS O] 19 20 [ prima « Internal reset by power-on-clear 0 1 0 o 2048 bytes VW Gobuor ding o the debug target prod 32 1 o > regster2 =
fd ) " before e o o e esrdess of e g e g o et bt iy  Internal reset by low-voltage detector Othor than abovo | Seting proniied S W X5 ncaocin 1o o et procducs e 3
ort register = WOT sarts countng o I npu
N
2. WDT s earod by whing“ACH o WTE, tho actualovrfow ine . v Provided o N
ey o Girnt o o ert v et g e 1510 Note Product with on-chip debug function only On-chip debug function None Provided None . L . e
 Hseoon B BT Power supply voltage Vop = 181055V IMS — Internal Memory Size Switching Register nfatonosir
Caution For the 38-pin package be sure to set PM26, PM27, PM40, . . .
4. WDY . " o 02H to 08H: port
. Duting pocessin PMa1, PM72, P73, P26, P27, P40, PA1, P72, and P73 10 0. Operating ambient TA=-401085°C IXS — Internal Expansion RAM Size Register <&
ey o e overiow e anc vindow s aing s doay o WDT temperature
onsier -
s uLsRoﬂsc o WOT rsumoscourng st AT or STOP e s . Package « 38-pin plastic SSOP (7.62 mm (300) ) (development)
Joased. AL tme, o counor
f oscilation of Watchdog Timer  44-pin plastic LQFP (10x10)
osclor s Sappod by st LSRSTOP (it 1 af e inloml oscaton « 48-pin plastic LQFP (fine pitch) (7x7)
modo regista (ROM) - whar LSROSC = 0,WDT stops oparaing
AL e, the counter s ot cearsa .0,
<o sgnal F——————
Processor Registers
PU7 Ganorapurpose registas (Wha two f them are connced = -
Pull-up resistor the connected registers can be used as a 16-bit register.) FFFFH Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters Special function resisters B ) oMuCo
Ctonieo s 7 6 5 4 3 2 1 0 7 & 5 4 3 2 1 0 (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes (SFR) 256 bytes Afer roset: 00HO ey
4 I | S | FFOOH
FEFFH | Ghange of MDAGH, MDAOL 0: Stops operation 0:Divsion mode
Te e e Te s aS s ‘A 1570t herge e vl of ¥ stans operation % Mulipication mode
i U WA, MoAOL duing
‘ D ] £ ] Internal high-speed RAM Internal high-speed RAM Internal high-speed RAM Internal high-speed RAM Internal high-speed RAM Internal high-speed RAM Internal high-speed RAM operaton pocessing (v — P s | Toexecute peraton again
A SN N N S A R SN W ) 768 bytes 1024 bytes 1024 bytes 1024 bytes bytes ytes DMUE s 1). Even n tis case, ITDMUE i doared 10 durng peraon rocssing
i e operaion s exected, o (uhle DMUE s 1), te opeaton processing  sopped
< ‘ TN I ‘ T E | FCOO0H_| the result s undefined. o executs the operation again, set MDAOH, MDAOL, MDB0,
N©) 2 FBFFH A o A .
T O 7 R o WoAGH aw oA
R R T T FBOOH_| R (P ey T e st 0000H _ Moltiphcatonidision data rogiier ADL 3 Z
p7 A B U L AL By e ot s sy sy ey B Forrogisler 2 @---{E
51413 12 1 10 9 z N
Reserved Reserved Reserved Rw 32 1 o o:Oupu Z
rrrrrrT Aerraset: CO00H + Registerconfguration during mulpicaton AOPTROPIADRRDPY 1 Input »
RTINS ST S LI SV o SVl A6 s> <Mpier B, 16 s> <Product:32 s> cscalcifco 3
SW Program siawsword _(Z] Multpicaton/  MDAOL (s 16 10 0) x MDBO (bts 1510 0) = MDAOHMDAOL (bits 3110 0) "ADPC N
EoiEroman " (MOBOH: Fr6TH MOBOL: FEeH) avsondaa *Mlplsioncoorton A port N
Read register BO Set operation da ar configuration resister
; Feoor | — B
inorupt disa o
& et enabios (€0 ‘ o Nan-oxstn. Internal expansion RAM B M OB e OGRS Rt e hoen ssved ahe o sart of e cpaaton 03H to 08H: port
e 1024 bytes el expansion RAM R <0 T e e LB o
0: Used to be a value other than 0, 1:Used to be 0 | 0: Ne gi:’lﬁf;ﬂ;?mvfm a F400H Internal expansion RAM 2045 P
Selscton of one ofregister ks 0103 | 5 R raskne momupts nabio Fa008 « Registr confguation durng mullcation
sage of multiplerdiider and seril nteface 1CO Dvder SZbiss - <Dvder 16bis>  <Quotient 320> <Remainder: 16 bis>
M2 1w e 2 1 0 (b1 31100) MDBO (i 1510 0) = MDAGHADAOL (o3 31 100) .. SDRO (s 15100)
LI e A A o or et 105 st o o ot | "IN ot oo,
o o FO00H Reserved Reserved e request sources. <2 Saibk D MUEELD) i 7 O ) of EMUCD 0 and 1 respecively Oparaton wlstart
PU7 — 2
Pull-up resistor EFFFH Reserved L - Jart of tne operaton
opton register 7 _ <45 The resul cat s sored i the MDAOL, MDAOH,anc SDRD
R Reserved [DMU — Multiplier/divider ] = mautsenssees nue vos signal s generated
Resotby LVI circ
e RESF Reset control flag esister 0 "W i no c\emedmme caseofa
Adarss: FPACH Resa. Aer resst 00 ooty Lt e
« Extomal resetinput via RESET pin Read rom ADY RH
o o LV\ U If data is read from ADCR or ADCRH, a wait
deledmn o ‘ o ‘ ‘ o ‘ o ‘ 3 ‘ ‘ cyclo is generated. Do not read
2 LTI e e
and cetocson votage of powsr-on-ceat (POC) it ‘ hardware cock is stopped. For delals, see
--  nteril rset by comparison of supl vl : s crapar o CAUTIONS FOR WA
£@--@ e o g L AD — 10-bit A/D Converter (8 channels) | &% >
N 2 n by woT o ST ADCRA 65t AID converson resut regser P23 Z
Read. Anervese 00H @
X Zhe L i ret eqen s g = Flash memory Flash memory 5 a S
g = pase 55}
Reset ower-on-clear (POC) circuit, and reading RESF clear P23 N
= Reset Control gesetsper (RREEE J TFFFHAL Flash memory 60 KB 60 KB P s N
SFFFH AL ADCR 105 AD comerson sl
For an extamal reset Reading from RESF = Flash memor Flash memory Flash memory 48 KB
0 oputalowlovlfor 10,43 ormoro 0 he (] Donot read data by a 1-bit mamory 3FFFH | Flash memory ry 32 KB 32 KB
8 RESE p U manipuiston msincion g ) 24 KB > L e
— TCS8] ‘ T configuration resister
1FFFH HFFFH L—m conversion y%u\‘H 0 0 o0 | 0H 1 03 AID
Program area Program area p— (FFOSH) 04H to 08H: port
nd of conversion ADS Analog input channel specification register
Eanit i il
M. Key returm mode register Program area Program area Program area S eR dobig secy Program area Program area i debu secuty Boot e
C A T ] ID setting area D sstng o, Cluster ADM AID converter mode register RAW Aflerreset: 00H
s B5H &
O o 108SH o T08EH) (0081 O 1 pagossiprzon T S 432 4B onq [0 0 D] A0
A
0 I I e ey interrpt signal Option byte area Option byte area Option byte area ption byte area Option byte area Option byte area Option byte area I anog o cramel| 0 01| AN
1080H to 1084H 1080H to 1084H (1080H to 1084H) 1080H to 1084H; 1080H to 1084H; (1080H to 1084H) (1080H to 1084H) o 11| Aws
U7 0: Gorwersion Opeesiin skepped. 0: Comparator operation | 1 0 0| ANIA
Pull-up resistor T P Program area Program area Bz eleciion of conversion fime stoppe 10 1| Aus
e o t Program area Program area Program area Program area rogram area 9 9 Oporaion enabled [SAeTienclconementne | | S0t ion | S 0| e
i enabled 111 ANIT
2 0 0 0 o0 ozsams
ALLF entry area [OFFFH
OFFFH CALLF entry area CALLF entry area CALLF entry area __CALLFentryarea | CALLF entry area CALLF entry area CALLF entry area R i AP ADpr crbouron s
Program area Program area 0 1 1 0 osums Adress: FE2FH AOTADTADTADY  Swicing of ansiog
1 0 0 0 o]s66ieRs d 0 0 0 0 lpcspca Pt PCol input LA)’mqnawO(D)
Program area Program area Program area G i dabig Secuiy Program area Program area Onchip debug securty B bt Afer rset: 00H
o [ s e s Conin o vp oy D e Dicingarea oot v o ° | Soingroes P
o not used i any ofhe K0 to KRS bis uso s s o o o i ,
4 register 7 TR Ly & ;Sqm PUTO 1o PUT3) of he Option byte area Option byte area Option byte area (0085H to 00BEH) ption byte area Option byte area (0085H to 00BEH) Cluster (23 VEAVREF<55V,LV0= 1) | O
£(@)r--+O 0-Output, 1: Input = b usad as nomal pors = Goresponding pulup ressor registr 7 (PUT) o (008OH to 0084H) (008OH to 0084H) (008OH to 0084H) Option byls area (OOBOH to 0084H) (0080H to 0084H) plion byte area S o o o T [amome Setting o 2 channel to be used HEINI ARl >
N N 2 i (0080H to 0084H) (00801 10.0084H) LRI i 0 conversion 0 1 0 0 |(n: ANT-ANK, (O} Pz3P20 Z
I © CALLT table area CALLT table area CALLT table area T CALLT table area CALLT table area CALLT tabie area 0100 1 [ Shasemeeionsioa || o 1o f oA of e 2 z
camversonin the it mode 2110
< B Gaution or setting KR able 2rea v " ror v S50 01 & uang pot mod rogstor 2 (42, | 0 11 3 |(a) ani (0 Fheao >— -- —<@ 3
S ort rogster B o g 0000H Vector table area Vector table area Vector table area Vector table area ector table area Vector table area Vector table area I A el - $ 00 o) e - 3
b L KRM_ After changing KRM. ce Other than above | Seting prohibited | * The samling tme is included n [other then above] Seting pronibited )Z> I
e et Tog v enatlo z
KR Key interru pt 1 PD78F0511A 1 PD78F0512A 1 PD78F0513A 1 PD78F0513DA 1 PD78F0514A 1 PD78F0515A uPD78F0515DA Conversion results just after AID P —— %
i i i i il i conversion start it resolution, attention must be paid to
(with on-chip debug function) (with on-chip debug function) T D comorsonvae :EST;J(\Z"&“L'CLE; wclun, stenton st ve i PG N
‘m"‘?“"‘s‘ for AID conversion onnect a capacitor with a low equivalent ves\s tance anc po
Memory map e L -
range f, ADCS s set o 1 within 1 4 <2> The higher the output impec -ucem e analog input source,
Thet) e e Somor :‘,W B 0t pot
U Gt ohervaes | pagserer 76 5 & 3 2 1 0 o Take e < |
to CRSD during operaion. 8-bit tmer compare. = o o swih e i v tvrpin g conirsion
Ao resot 00K regiter 50 onversion o i ; > Toe acouacy s mproved f i HALT moda i 5¢
and removing th st conversion res i oy el S HAL T
Compare SOTB10 Traemi e ogstr 10 1010 Serial IO shif register 10 sdelslioq biofsiartch
R PTG IT [ATrvsdsra) R e eon Riees FFOFH, Fend et o0
TeLsoo, H= 7 6 5 4 3 2 1 0
T8t = T8 e A 2, 1,0 Output L \ T T T T T
e T T R —=C — -
U7
Pullup resistor R e % e B Fi0z CALLF022 caLLFo21 CALLF1020 CALLF1019 CaLLFoTe CALLFOTT CaLLF0Te 7050 I
e i 508t mer mode control OFFxH | cau 1 Weiting t0 TX50
After reset: 00H register 50 Transmit data controller Do not write the next transmit data to TXSO before the
0: Timer operation stopped ! A osToal When using the TMS0 output (TO50) as the base clock S_transmission completion nterupt signal (INTSTO) s generated
2 st >, isercpseston sevped] 0: Output disabled (Output s low leve) * r <ICSH0 sonaf Tranamt e e € 5 & 3 2 1 o
Prs2ss -] ok e o 1. Ouput enabled CALLF entry GSIC10 Sora dock solecion rogster 10 ren aupi pn
e S B conllr j— tansmison T T T T T T T}
PrRs/8192 | 0: Match & lear mode in PWM mode cwrts | owurs | causn | oAz | oA | oo | ocwr | owume e [o]o]o] ] v — BRGCO Baud rae generator control register 0 e rr———_ |
- Pt mode frverson aperaton | Actve-hiah lo_10 |10z 101 100 r Jp— . TXS0 Tranemt st regster O
5 T o (et ] e 080xH| owrm | owr | ows | oum | oum | oun | own | oum Al esat: 0oH T cg‘"";“;,yn;ggk TSRO sgnal T o, FFTAt Wite, Aer fost FFH
oversion paraton | Actve-ow
X b A fee) s oo P ] O PR >
= < 07FxH o o] sokw LUUUUuuLT z
~ D Selecton of fxcixo When this 55t value i k. the divided RXSO Receive shit register O Z
5 4 Addross: FEGAH [ Program area A so10 o o a1 o (s Setting again to TXEO, ET D 0 23 S
4 ’ Toscimeaer 50 £ e e e N B e s e O N g
= ool o Afer reset: 00H 000xH Stomputimng | | | | | | | | [SexD> U D0 pco e T T
~ EUC L et X =% 0 0 0wz & baso ok (e i & e eosrcy s s ROCEPHON ¥ &5 »
& [ow—— B0 5] e o i odee — - po— C T T e e i e Rlbase i e = A
When rewnting TCLSO to o 0 1 |Teopnengeise 008xH bie | tye | bye | bye | e soto 63163 65 2 69 63 6 o9 0 1 oo et L
afer dota, slop the mer - o 1 1 |wesie 3 nd ot rcepton
S Cpersion beorahand. o 1 1 |eme 007xH [ caurar AT e s CaLLTzr Tz caLLTzs cauLTzs stompattmog | | | | ] | | || |9 o ofFese recplonsgan. s S0 Lot ot el End of rocept
1o o 1o o Eboresls | e pa o RXB0 Recone bulrrogtor
IR ot 006xH | caurzs caLTz2 caura ca0 AT cauTis a7 T T o] swm ULUUUUUU i1 o |z rammernes | Neresocom TR pf w: EaED e e e T ot
I et CALLT table sot0 G363 63,60 6B 67 61 013 111 | Extemal dock input from SCRTO or RXEO has been L configuration resister
005xH | oaurss CaTre s iz AT Ao aus e R —— SR Sl Operaonodo gt 0 Goared 001 TXED o |1:opraton enabion ‘ oo sopbto 1| A8 FFTSH. R Aler ot 00 G0 1 O8HY AID
mputiming | | 1 L 1 11 L Aﬂn FFBOH, RIW, Aft RXEO s set within t 1 o Ee
oss: o oo s setwithin wo n bl S = \ Q6 19 Oatt: port
TM50 — 8-bit Timer/Event Counter 50 004xH [ amim ) S Sonmen | EEEre
instruction External interrupt & 5‘5 YRM CSO of data = 8 bits.
003xH [T Roserved Reserved Reserved Rosorved RG] Reserved A so10 e o 05 G o o1 G m = v o o o[orery a . T
may no b ntiaze 89| Nopert o srogser . I Periyeror
Watciner®VT) | Keytempt | Bamerst | Tenattoer T [Exdor s DT — A orr | TEbRImer00 | T6bittmero Si10inpatiming e o o o s rogmerigoor, 1 Framing eror
002xH N detection INTKR Tecepion INTSRO iTAD NTTMO10 NTTMOT0 o +:Operaton S5t 0:communica UARTO — | 2|
001xH [ Editmerso B imer HO Bbittmer F1 [ Fae, Swl”z g;;;m;m End of UARTG | End of UARTE | UARTS rocepton | Extemal iterupi enabled | cgmmmmm N Cautionsfor ASISO
TS WD [Miait SESUAT |vansmsson INTSTS| reception NTSRS | _emor NTSRES TS 0 Receivo made (ransmission st " o™ Asynchronous Ol sttt e e gt s checes s e s i s of e
esot (RESET  Transmiecene mose numbor ofsop s
Address: FRIAH— 0242 21 0 ChPol 000xH E‘“"“‘ | B il | v Reserved Sl wn;’yl & (Read oni) S« If an overrun error occurs, the next receive data is not writien to RXBO but discarded.
PUT e e INTP4 INTPS KIIES When setiing an operstion in Serial Interface « f data is read from ASISO, a wait cycle is generated. Do not read data from ASISO
Potpup resistor Goun opeaton. i | q q e in parpheral barwars clock s iopped. For cetas,ses he chapter of CAUTIONS
oplon regter 7 et oo F E D C B A 9 8 7 SEa s 28 0 CSI10 — 3-wire Serial Interface 8 ks sl 0 oo HEN ar
o] — e
ol R A N ol o e o
s oot mer Vector Table Area, CALLT Table Area, and CALLF Entry Area ot registr
» ‘counter H1
Pl
- frsiod > e g e T ot (1050
Prsgse e e base o
4 wuzo T 6 5 4'3 2 1 0 ouen s msnolmcesxavymenamemeTOw
Adares: 18K Transmit st reistor &
S o Ater reset 001 compare egister 11 End of ansmission >
~ awriting to CHPoO 23
o ¢ o rens: [y z
X e7 A ooty s s [R— TR onanan s 4 s s 1o 7 o 5 aTs 2 1 0 e Hpwsschoongser >
S Port ogister 7 R mode egitr 1 S Countoparaion Ll Adcress: FF16H Address: F56H [SRRTSORTSBTISH 3
= CMPOO can be compare rogiser 00 el Adross: FF4FH P25 N
o 0: Stops timer count operation. 0: Disables output, 1: Enables output refreshed (the same Ater reset; 00H Ao raset: 16H T e RW >
B 0 Low vel tmercupat fpach ¥ {0 sgnsr> E— SBF vansmission Adaross: FROBH, RIW, Ao roset FpH Ao oset: 0K
inables timer count operation owlevel timer output timer count operation. reception in utout width control oss:
count operaon st 1: i level mer output LE2E mosetonln Selecton of TIO0D iput source
0 1 of mesis counter O O s st Lt 2 scton 0/INTPO (P120), 1:Ro06 (P14) B port
0 1 1| e [ ] / v:nﬁ ou(:ulr\;;;an‘ 1 LSB first cnnrgwamn resister
WM (pulse vise et BN ouse e TG cuptmersan |
: o se he TXDG oupul INErSO% | ivering Tx06 outpit
e ; ws &5 LS . Inverted output i ocal Interconnec
e pock e S B e 3| @ | Goimertt o <frsme s } End of ecer AT ot e Loy S st
outpus pises rsis 5| & 10 il 1800 o ULOMONYe PGS
Cuporamnooie | R o 3| ¥ | wwoo B s s 4 A an <) e e Erame oo e et FEH CHSRS ok st s & [ — LK reton, umup dgnan .
value anc as ter rese it timer — tector 7 5 2 10 ‘and the SF length is measured by a 16-bit timer
he dty vl ety "L roereqmero jrc— ASIMG S| peratan mode reister & Asiss ogsers e TESTPSITPS)  Adds:FESSHI T T T T oaoxs] | 00, rowecoi mtwfﬁlﬂwéém
(owove staue) Adcress: FFS3H, Read. After reset 00K AW o "o o [[ESEEE o o o o 0o ‘ OS] | (7100 omorer s erupyand erce
0: Stops timer count operation (counter is cleared to 0), 0: Disables output, 1: Enables output Address: FF50H 4 3 2 1 7 . 6 . 5 : 4 : 3 2 1 0  Aferreset 00H T After reset: 00H —
= . Care uise v, operaton - . A PSTRSTar 0T oTo oo hen N o ot
E— U e ) atod by g cock) Figh eve tmer outpu o T 800 & Sanepk b ogia
oplion register 3 et s ot When using the 0 0 o ms WM puise wise S e Readog bom e 1. ooy ey =3 th lockis PR, L 7, hecockis Przs it st rgiter ot fog
Towlever o = TMS0 output (T050)| 0 0 1| mre2 moduistor gonerator eI merT) C{RTSREs Sy ptombarth 1: Framing error Only whe the TMSO output s selected as the clock. .1, is raneferred from transmit buffer register 6 (TXBE) pow -
o Hi Meve\cmnmams\ edge of tis not necessary 0 1 0| iersi funct ORI rs (e s B B et ontinuous Transmission
aQ INTTVS] sonalinput foenavi 0 11| s S s et 1 Overun eror BRGCS Baud ato gonerato contro rogistor & Friamuo
= ocle setty the B0 Lowievel ocpu TOs0pinasa 10 0| R0z ouuis pues I 7 6 5 4 3 2 1 0 Transmission can be
8 st Carrier timer output pin. 10 1 | TMS0output by setting p Setting igi"‘ to TXEE, RXES ST B [MLDTMLOTMLOTMLOTMLDTMLOTMLOTMLD Cautions i) o T8, B & l'“‘ jed without
gt P00 a5 the cyce TXEG and RXED re synchronized by tha base PR TS Wi e frst ransmit dta (s yt) to X6, B sur fsupon even during an
e] TMH1 - S S koo a3 AP 1085 ook Ao oot e Chec ot e v ne it e et oo, by wite
s - ey . o o D O 1 P — e 58t e o 54 o o et o
> 8-bit Timer H1 TMHO — 8-bit Timer HO A\ Godk o bnss ook atr TXES of RXES s boen e i .t v o dvdud ooy st | GRS ot dts canntbo g e (TXSEatr dal s
2 @)--4@ SsebiTEs 28 B ot ot o R >
E UART6 e = 23t Gidod Toquencys sl 1 k=252, s e s coieioh MR, and Mat Sheade regete (T366) o the XS5
= ~ - giruit may not e inialzed. R T e e oiaizaton, Il mitakzaton s executod vl TXSF8 161" register. P27 z
= a he transmit data cannot e guarantce 3
N o 3
S Potregsters — 3
o 8 N
&
z oo
g configuraton resister
S 00H to 07H: AID
o G \08H: port
o e
ANOIP20 o ANTIPZT pins
'ANIDP20 t0 ANITP21 are st in
S tho anaiog nput mode afer
roease of resat
ey 0: Output,
0: Output, 0: Output, o out 1 701 PUT PUT PUT
PU3 1 Input 1 nput P ]
R B ot Pullup Pullup. Pullup Putup Pulup,
i M3 PM1 Pt o resistor resistor resistor resistor resistor Sk
Portmode | gption Portmode | bmion Port mode Portmode | ooion Portmode | opiion mode | option Portmode | opion Portmode | opion Fortmode | opton Portmode | opton e e
< register3 | ragister 3 register3 | ragister 3 register 1 register 1| ragister 1 register 1 | register 1 register 1| register 1 register register 1 g register 1 register 1 register 1 H R e
S or 218 used as a igha por -
3 -
Q Q) ® &) @) &) — ® 2) - I -
S @ ~P16/TOH1/INTPS 1’ P15/TOHO T P14/RxD6 T P13/TxD6 T P12/S010 T P11/SI10/RXDO T P10/SCKI0/TXDO “TAVREF “TAvss
S (7). T
N
1 1 1 1 1 1 1 1
a P31/INTP2(/OCD1A) ' ! ! ! ! ! ' 1 1 | .
4 Il ' ' ' Il '
s @) ® ® ®) ® ©) ®) -pl n-
& P12/SO10 P11/SI10/RxD0O P10/SCK10/TxDO0 AVREF AVss
P30/INTP1 P17/TI50/TO50 P16/TOH1/INTP5 P15/TOHO P14/RxD6 P13/TxD6 x|

Remarks 1. Pin names in parentheses [] are only for # PD78F0513DA, 78F0515DA (products with on-chip debug function).

2. Pin names and functions in brackets [ ] are only for  PD78F0514A, 78F0515A, 78F0515DA.
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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,
PC98-NX series

Software package SP78K0

Assembler package RA78KO

C compiler CC78K0

C library source file CC78K0-L

Integrated debugger ID78K0-QB

System simulator SM+ for 78K0/Kx2

Device file DF780547

(2) Hardw:

are Tools (1/3)

<1> On-chip debug emulator QB-78KOMINI (MINICUBE® )

On-chip Debug Emulator |

Target Connector Specifications

| as-78komiNg

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

Remark The QB-78KOMINI is supplied with ID78K0-QB, a USB cable, a connection cable (10-pin cable) and a self-
check board.

m USB cable

=

Host machine

Target device

Connection cable
(10-pin cable)

Target connector (sold separately)

Target system

« Connector pin layout « Connector pin configuration (10-pin)
(10-pin) PinNo. | PinNameNetet | IN/OUTNotez Description
|| 1 RESET_IN IN Pin used to input reset signal from the target system
@ @ @ @ ® 2 RESET_OUT out Pin used to output reset signal to the target device
DEG®O® 3 FLMDO out Output pin used to control on-chip debugging
functions
(Top View) 4 VoD IN Lr;zf; oin for when using power supply of the target
5 X2/DATA INOUT Pin used to input/output 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- 38-pin plastic QB-144- QB-80- QB-38MC- QB-38MC- QB-38MC- | QB-38MC- QB-38MC-
78KOKX2 | SSOP (7.62mm CA-01 EP-01T EA-01TNote | ys.01TNote | yQ-01TNote | HQ-01T Note | NQ-01TNote
(300))
44-pin plastic QB-44GB- | QB-44GB- | QB-44GB- | QB-44GB- | QB-44GB-
LQFP (10x10) EA-03T YS-01T YQ-01T HQ-01T NQ-01T
48-pin plastic QB-48GA- QB-48GA- QB-48GA- QB-48GA- QB-48GA-
LQFP (fine pitch) EA-02T YS-01T YQ-01T HQ-01T NQ-01T
(7x7)

Notes Under development

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.

Host machine

Check pin adapter
(Adapter used when
observing waveforms

USB cable

/
N NN Esinisl

AC adapter

on oscilloscope)
<sold separately>

L=
'S
=

j<—>

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)

Vv AR

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
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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-mini2

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

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. 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

-
| Connection cable
! (10-pin cable or

| 16-pin cable)

<for on-chip

- forflash programming (FP)>

Connection cable
(16-pin cable)

debugging (OCD)> -

78K0-OCD board

E
i

MINICUBE setting
(1) Mode select switch

(2) Power select switch

A TEETY

Host machine

« Target device is 78K0 microcontroller *M2"

USB cable

« Power supply of the target system is used — “T" (recommended)
+3Vis supplied to the target system —3" (current rating: 100 mA)
+5V is supplied to the target system —5" (current rating: 100 mA)

+ Connector pin layout (16-pin) « Connector pin configuration (16-pin)
Pin No. Pin Name Note 1 INJOUT Note Description
] 1 GND - Connected to GND.
(ELELEICIGICIONQ) 2 RESET_OUT ouT Pin used to output reset signal to the target device
BORDEODO RESERVED (during OCD) - Open
3
T RXD (during FP) N Pinused o Iput for command/data commurication
4 VoD N Input i for when using power suppy o he target
RESERVED (during OCD) - Open
° TXD (during FP) out Pinused g“;fé‘é‘i‘“@‘.;"’ command/data communication
68 RESERVED - Open
9 CLK ouT Pin used to output clock signal to the target device
1012 | RESERVED - Open
“ DATA (during OCD) INJOUT EL”.,E;;EE.;" inputioutput for data communication during
RESERVED (during FP) - Open
14 FLMDO out Pin used to set to debug mode or programming mode
s RESET_IN (during OCD) IN Pin used to input reset signal from the target system
Notes 1. Signal names in MINICUBE2 RESERVED (during FP) - Open
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
PG-FP5, FL-PRS5, PG-FP4, FL-PR4
Simple flash memory programmer
PG-FPL3 Nete, FP.LITE3

FA-44GB-8E!

, FA-78F0515GB-UES-MX 44-pin plastic LQFP (10x10)

FA-78F0515GA-8EU-MX 48-pin plastic LQFP (fine pitch) (7x7)

Note

Remarks 1.

+ Wiring example in 3-wire serial I/O (CSI10) mode
(For the 48-pin products)

Phase-out
FL-PR5, FL-PR4, FP-LITE3, FA-44GC-8BS-A, FA-78F0515GB-UES-MX, and FA-78F0515GA-8EU-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 UART (UART6) Mode

(For the 48-pin products)
0 V@755

@@y
0o ——oeaw
[
[
[
[ dro [ © o |
3 47 46 45 4 43 2 4140 9 % 7 6 47 46 45 14 43 2 41 40 39 % 7
1 3 ! o )
2 p 2 55|
3 o | s o a4
“ © ‘ 55
s 32 5 32|
s 2 o 51
7 30 7 30|
s 2 s 2|
B P o 2|
10 e 10 =z
1 o " 25
2 25| I 25
1314151017 819 20 21 2223 20 13 14 15 10 17 18 19 20 21 22 23 24
oo
Voo Voo
Vo7 V002

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

Sl SO SOK CLK™H/RESET FLMDO

WRITER INTERFACE

S0 sck  cik FLMDO

WRITER INTERFACE

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
45), and connect its inverted signal to X2/EXCLK/P122
(pin 44).

—

Type A Type B

(For both single- (For two-power-supply
and two-power-supply flash memory) Note,2
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/KC2 because 78K0/KC2 incorporates the single-power-supply
flash memory.

HD-SUB 15 (male)
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Operation List (2/6)

Operation List (3/6)

Operation List (4/6)

*+ Description of operation column Ingtruction [ 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, D Note 1 | Note 2 4 AC | CY ) Note 1 | Note 2 z AC | CY
: : i i -bil 3 : i i : i i 16-bit data | MOVW Note 3 1 4 - AX
<2> Flash memory programmer PG-FP5, FL-PR5, PG-FP4, FL-PR4, PG-FPL3, FP-LITE3 (2/2) L. L.reg\ster, AX: AX regls.ter pair (16-bit accu@ulator), BC: BC register pé\r, DE: DE regl.ster p_@r, HL: HL reglst.er pair, translfera a AX, rp — —rp 8-bit OR A, #byte 2 4 _ A Avbyte x
PC: Program counter, SP: Stack pointer, PSW: Program status word, CY: Carry flag, AC: Auxiliary carry flag, Z: Zero flag, rp, AX No! 1 4 - p < AX operation saddr, #byte 3 6 8 (saddr) < (saddr) v byte <
- Connector pin layout of PG-FP5, FL-PRS, PG-FP4 and FL-PR4 (view from socket side) RBS: Register bank select flag, IE: Interrupt request enable flag, AX, laddr16 3 10 ] 12 |AXc (addrl6) A, oS 2 4 AcAvr x
( ): Memory contents indicated by address or register contents in parentheses, laddr16, AX 3 10 12 addr16) « AX
. - y : 4 ) : ( ) LA 2 4 - [rerva x
X, X.: Higher 8 bits and lower 8 bits of 16-bit register, A: Logical product (AND), v: Logical sum (OR), XCHW AX, rp Note 3 1 4 AX ——m -
113|5|7]9]11|13|15 ~: Exclusive logical sum (exclusive OR), " Inverted data, addr16: 16-bit immediate data o label, &bt "TADD A, #ibyte 2 4 — [A.CY  Atbyte x x % A ‘saddr 2 4 5 A Ay (saddr) x
24|68 |10[12]14|16 idisp8: Signed 8-bit data (displacement value) operation Saddr, #byte 3 6 8 | (saddr), CY < (saddr) *byte x [ x | = 2, [:"L';”e 3 8 9 |AcAv(addrte) x
A Nowed ) 2 — A CY < Arr ~ T x 1 x ] 1 4 5 [AcAv(HD x
Type A (16-pin) « Description of flag operation column rA 2 4 - rCY « r+A x x X A, [HL+byte] 2 8 9 A« Av (HL+byte) X
« Connector pin configuration of PG-FP5, FL-PR5, PG-FP4 and FL-PR4 (Blank): Not affected, 0: Cleared to 0, 1: Set to 1, x: Set/cleared according to the result, R: Previously saved value is restored 2, ysa::?s i ; g :v g: < :* :S::d%) x x X :, {:t‘i]] 2 2 g 2* /: v E:t*i; x
, laddr , CY « A+ (addr x x x , [HL+ — A v (HL+ %
S —— Target Connector Tnsiruction | Mnemonic Operands Bytes Clocks Gperation Fiag A [HL] ! 4 S {ACY A (HL) x L x| x XOR A #byte 2 4 - |AcAvbyte x
Type A: Signal (16-Pin) (EhE Note 1 | Note 2 Z | AC | oY A [HL+byte] 2 8 9 | A CY« A+ (HL+byte) x x x saddr, #byte 3 6 8 | (saddr) « (saddr) vbyte x
GND 1 8hitdata MOV T, #byte 2 4 - |rebyte A [HL*E] ; 2 9 [A CY < A+ (HL+B) x x x A, r Note s 2 4 T A Awr X
— " B saddr, #byte 3 6 7 | (saddr)  byte A, [HL+C] 9 1A CY e A+ (HL*C) LS T LA 2 4 — [rervA x
Str, #oyte 3 = 7 [str< byte ADDC A, #byte 2 4 — A CY < AtbyterCY x | x | x A, saddr 2 4 5 |Ac Av(saddr) X
SIRO 3 A TNots S T > — AT saddr, #byte 3 6 (saddr), CY < (saddr) +byte+CY x | x x A Tadario 3 3 o A A adarte) ”
A NS 7 2 — A A, rNote 4 2 4 - A, CY « A+r+CY x x X A' T . " S
= . A saddr 2 4 5 | A< (saddr) rA 2 4 — |, CY < rtA+CY X X x , [HL] A« A~ (HL) x
SOITXD 5 oddr A > " 5 foaden A A, saddr 2 4 5 | A CY — A+ (saddr) +CY x x X A, [HL+byte] 2 8 9 [|Ac Av(HL+byte) x
- A, laddr16 3 B 9 |A CY < A+ (addri6) +CY x % % A, [HL+B] 2 8 9 [AcAv(HL+B) x
(vep)Nete 6 A, sfr 2 - 5 [Aesf AL 7 2 5 [A CY < A+ (HL) +CY A, [HL*C] 2 B 9 |AcAv(HLC) X
sir, A 2 - 5 [sfreA : SRAfS X x X -
scK 7 A iadarTE 3 5 9 A (aaaris) A, [HL+byte] 2 8 9 | A CY < A+ (HL+byte) +CY x | x x CMP A, #byte 2 4 — |A-byte x | x X
s 5 Todarie. A 3 3 9 [(adarie) 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
o . PSW, fhyte 3 = 7 {PsW e byte " " " A, [HL¥C] 2 8 9 |A CY < A+ (HL+C) +CY X x x A, Now3 2 2 At X = -
A, PSW 2 - 5 A PSW suB A, #byte 2 4 - A, CY < A—byte X X X A 2 4 _ —A x x x
(VDE)Note 10 PSW. A 3 — 5 TPsWe A " " " saddr, #byte 3 6 8 | (saddr), CY  (saddr) - byte x | x x A saddr 2 " 5 A= (sadd) " " "
- A, rNoted 2 4 ACYeA-T x x x
(vDD2)Note 11 A, [DE] 1 4 5 A « (DE) ry 3 Y o ry A, laddr16 3 8 9 A — (addr16) X x X
" ~ [rnCYer- x x x
DEJ, A 1 4 5 DE) < A : - A, [HL] 1 4 5 -
(FLmDNore 12 [DE] {DE) A, saddr 2 7 5 |ACYA-(sadd) | < | = [HL] A (HL) x | x | x
A [HL] 1 4 5 A< (HL) A, [HL+byte] 2 8 9 A - (HL+byte) x x X
RFU-1Note 3 TEW 1 y s O C A A, laddr16 3 8 9 |A CY« A-(addr16) x x x J
HL. () < A, [HL] 1 1 5 |A.CY<A_(H) x | x | x A, [HL+B] 2 8 9 [A-(HL+B) x | x | x
A, [HL+byte] 2 8 9 | A< (HL+byte) 3 3 -
FLMDO 14 A, [HL+byt - A, [HL+C] 2 8 9 |A-(HL+C) x x x
3 yte] 2 8 9 A, CY « A — (HL+byte) X X X
[HL+byte], A 2 8 9 [(HL+byte) — A :
(Not usec)ot® 5,16 A L] : - T Thc GLrB) A, [HL*B] 2 8 9 [ACYcA-(HL*B) x | x | x dobit [apow AX, #word 3 6 — [AX,CY « AX+word x | x | x
Note Signals in parentheses and the corresponding pins are not used with 78K0/KC2 [*‘"L*B] A 1 6 7 [(HAB) < A A, [HL+C] 2 8 9 [ACY<A—(HL+C) x x x B susw AX, #word 3 6 - |AX, CY « AX - word x x x
9 P ’ 9P . A [HU: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
LA T 5 7 HEC A saddr, byte 3 6 (saddr), CY < (saddr) — byte - CY x | x | x Multply/ [ MUL X 2 16 — [AXcAxx
XCH Ao s 1 2 S Ar 2 4 ACY<A-r-CY x | x x DIVUW c 2 25 - | AX(Quotient), C (Remainder) « AX + C
rLA 2 4 - rnCY«r-A-CY X X X
A, sadd 2 2 5 A dd . . INC v 1 2 — [rer+t x x
Operation List (1/6) Ao 2 - s A Slra . A, saddr 2 4 5 |ACYc A (sadd)-CY x| po > i | (cadd)  (saad + 1 o —
- A, laddr16 3 8 9 A, CY « A - (addr16) - CY X x X
. o P A, laddr16 3 8 10 A ddr16 DEC 1 2 — -1
« Operand identifiers and specification methods A [;E]r 1 2 5 A:: E;E)r ) A, [HL] 1 4 5 A CY < A—(HY)-CY X x X ;addr 2 2 5 (“_drd ) (sadd)—1 X X
) saddr) « (saddr) — x x
Identifier Specification Method A, AL 1 4 6 [Aco(HD) :' [:t:;ym] é : g 2’ g: =~ : — (:t::yze)gycv e e INCW o 1 4 ~ [perpn
A, [HL+byte] 2 8 10 |Aco (HL+byte) - (HL+B) OY < A-(HLIB) - e DECW |1 T 4 , )
r X (RO), A (R1), C (R2), B (R3), E (R4), D (R5), L (R6), H (R7) A HLB) > 5 6 TA s (HieBs A, [HL+C] 2 B 9 |ACY—A-(HL+C)-CY x x % P e
rp AX (RP0), BC (RP1), DE (RP2), HL (RP3) A [AL*C] 2 8 10 |Ac— (HL+C) AND A, #ibyte 2 4 — [A<Anbyte X Rotate ROR Al 1 2 —  [(CY, A1 Ao, At An) x 1 time x
sfr Special function register symbol Note 1601 data | MOVW rp‘ Fovord 3 s — o word saddr, #byte 3 6 (saddr) « (saddr) A byte x ROL A1 1 2 - (CY, Ao « A7, Ams1 « An) X 1 time. x
i -bif Not g Note 4 — - -
sfip Special function register symbol (16-bit manipulatable register even addresses only) Not¢ transfer Saddr. fword T 5 70 (saddp) —word f\, Ar ; : /::rA ; r z ;gfg i, 1 1 2 (CY « Ao, A7« CY, An1 — An) x 1 time X
saddr FE20H to FF1FH Immediate data or labels sfrp, #word 4 - 10 [ sfrp < word x P > . A AAA ) = 1 1 - (CY < A7, Ao « CY, Amv1 & Am) x 1 time x
saddrp FE20H to FF1FH Immediate data or labels (even address only) AX, saddrp 2 6 8 | AX < (saddrp) ATaddr 16 3 5 9 [Ac A (addris) > ROR4 tHu 2 ° 12 mf); LH%HE'),(AHU“ oo,
- - - - saddrp, AX 2 6 8 | (saddp) < AX d L
addr16 0000H to FFFFH Immediate data or labels (Only even addresses for 16-bit data transfer instructions) AX, sfip > - ) AX — sfp A, [HL] 1 4 5 A« An(HL) X ROL4 [HL] 2 10 12 mﬁ)‘: ﬂtﬂ? ri,)](:ﬂ.)m « Aso,
addr11 0800H to OFFFH Immediate data or labels Sfﬂ; AX 2 ) Sfp - AX A, [HL+byte] 2 8 9 A < A A (HL+byte) X L& -
addr5 0040H to 007FH Immediate data or labels (even address only) - = 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
- - 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 Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access K i K _, 3. Except‘r=A"
byte 8-bit immediate data or label 2. When an area except the internal high-speed RAM area is accessed Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access
bit 3-bit immediate data or label 3. Except‘r=A" § Vovrmsrlvil::ia:eé%epégirlTufmal high-speed RAM area is accessed Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcpu) selected by the processor clock control
RBn RBO-RB3 Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcpu) selected by the processor clock control 4. Except‘r=A" reglster (PCC). " .
register (PCC). 2. This clock cycle applies to the internal ROM program.
Note Addresses from FFDOH to FFDFH cannot be accessed with these operands. 2. This clock cycle applies to the internal ROM program. Remarks 1. Onz_a insl(rggicop clock cycle is one cycle of the CPU clock (fcpu) selected by the processor clock control
register
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)
Ingrr\éﬁl"i]on Mnemonic Operands Bytes Clocks Operation Flag Ing%ﬁl‘i]on Mnemonic Operands Bytes Clocks Operation Flag ‘Address ‘Special Function Register (SFR) Name ‘Symbol RIW Manipulatable Bit Unit ‘After TS Spodial Function Register (SFR) Name Symbol RIW Manipulatable 1t Unt “Aftor
Note 1 | Note 2 AC | cy Note 1 | Note 2 z [ ac]cy - - . Reset Reset
BCD ADJBA 2 2 | Recimal Adjust Accumulator after x | x Calliretum | RET, 1 6 — | PCHe (SP+1). PCL< (SP). SP « SP+2 R BEIE BES 1Bit 8 Bits 16 Bits
ition - -
RETI 1 6 - | PCH & (SP+1), PCL « (SP), PSW R|R[R FFOOH Port register 0 PO RIW v v - 00H i i ! ] _
ADJBS 2 4 ~ | Decimal Adjust Accumulator after x | x (i) G ehT < P 9 : FF2FH | A/D port configuration register ADPC Rw ! N O0H
Subtract RETB 1 6 = [PCh < (SP+1),PCL « (SP), PSW R|R|R FFOTH | Port register 1 P1 RW N v - 00H FF30H | Pull-up resistor option register 0 PUO RW v " - 00H
Bit _ MOV1 CY, saddr.bit 3 6 7 | cY « (saddr.bit) x (SP+2), SP — 5P+3 - - - - -
CY, sfr.bit 3 - 7oy e srbit x Stack PUSH PSW 1 2 — [(sP-1)c PSw,SP<sP-1 FFO2H | Portregister 2 P2 RW v M - 00H FF31H | Pull-up resistor option register 1 PU1 RIW v N - 00H
CY, Abit 2 4 — [cY < Ani x panipuiats ™ 1 4 - [gpoye e om FFO3H | Port register 3 P3 RIW v v - 00H FF33H | Pull-up resistor option register 3 PU3 RIW v v _ 00H
CY, PSW.bit 3 - 7 CY « PSW.bit X PoP PSW 1 2 - P:‘; jigp) SP—SP1 R R R FFO4H Port register 4 P4 RW v v - 00H FF34H Pull-up resistor option register 4 PU4 RW v N - 00H
CY, [HL].bit 2 6 7 CY « (HL).bit X > - -
saddr bit, CY 3 s 8 | (saddrbit) — CY i) 1 4 — |mHe (SP-1). rpL < (SP), SP < SP+2 FFOBH | Port register 6 P6 RIW v v - 00H FF37H | Pull-up resistor option register 7 PU7 RIW N v - 00H
- - MOVW SP, #word 4 - 10 SP « word |
sfr.bit, CY 3 - 8 |sfrbite CY SP AX 2 3 [P AX FFO7H Port register 7 P7 RIW v A - 00H FF3CH Pull-up resistor option register 12 PU12 RW v N - 00H
Abit, CY 2 4 — [Abitecy : = < - - -
PSW.bit, CY 3 - 8 | PSWhite CY M AX, SP 2 - 8 |AX<SP FFOBH [ 10-bit A/D conversion result register ADCR | R - - N 0000H FF3EH | Pull-up resistor option register 14Note! PU14 RIW v \ _ 00H
. ~ L I — . N . / |
[HL]. bit, CY 2 6 8 |(HObite CY braneytenall BR ';d::fS 2 Z Eg < ;‘::"”2 — FFO9H 8-bit AID conversion result register | ADCRH | R B v B 00H FF40H | Clock output selection register®®®! oK W N 7 - oo
addr - — PC +2 +jdisp
AND1 CY, saddr.bit 3 6 7 | CY « CY A (saddr.bit) x AX > s ~Tron A PoL e X FFOAH | Receive buffer register 6 RXB6 R - v - FFH FF41H | 8-bit timer compare register 51 CR51 RIW _ v _ 00H
z: i\"::" 2 - ’ E: < E: A /5:’1;"‘" X Conditonal [ 50 $addr16 2 6 — [PCPC+2+disp8ifCY=1 FFOBH | Transmit buffer register 6 TXB6 RW - v - FFH FF43H | 8-bit timer mode control register 51 T™MC51 RIW v 3 - 00H
il — — A A.bif X n P
: BNC Saddr16 2 6 - |PCPC+2+jdisp8if CY =0 - ] ] ;
CY, PSW.bit 3 - 7 CY « CY A PSW.bit x BZ $addr16 2 5 n PC : PCr2+ j d:sgs :, 71 FFOCH Port register 12 P12 R/W M N - 00H FF48H External interrupt rising edge enable register | EGP RIW N v - 00H
CY, [HL].bit 2 6 7 CY « CY A (HL).bit X BNZ $addr16 2 6 PC « PC +2 +jdisp8 if Z=0 FFODH Port register 13N°te P13 RIW v v - 00H FF49H External interrupt falling edge enable register | EGN RW N N - 00H
OR1 CY, saddr.bit 3 6 7| CY < CY v (saddrbit) x BT saddr.bit, Saddr16 3 8 9 [PC « PC + 3 + jdisp8 if (saddr.bit) = 1 FFOEH | Port register 14Note P14 RIW N \ _ 00H FF4FH | Input switch control register 1sC RW v 3 - 00H
CY, sfr.bit 3 - 7 CY « CY v sfr.bit X sfr.bit, $addr16 4 - 1 PC « PC + 4 + jdisp8 if sfr.bit = 1 FFOFH ‘Serial /O shift register 10 SI010 R N 00H — " T T
CY, A.bit 2 4 — CY « CY v Abit x Abit, $addr16 3 8 — PC « PC + 3 + jdisp8 if A.bit = 1 erial /O shift register - - FF50H gsoy:jnecl;erg\sc:;sgena\ interface operation ASIM6 RIW N N _ 01H
CY, PSW.bit 3 - 7 | CY < CYvPSWbit x PSW.bit, $addr16 3 - 9 | PC « PC +3 +disp8 if PSW.bit = 1 FF10H 16-bit timer counter 00 TMOO R - - v 0000H -
- b1, $addri6 3 m " 5 PG 37 idisns f (HLLbI=1 FF53H Asynchronous serial interface reception error | ASIS6 R — v — 00H
CY, [HL].bit 2 6 7 [cy <oy v (HL).bit x [HL].bit, $addr < jdisp8 if (HL).bit = FF11H status register 6
XOR1 CY, saddr.bit 3 6 7 | CY < CY~ (saddr.bit) M BF saddr.bit, Saddr16 4 10 11| PC « PC + 4 + jdisp8 if (saddr.bit) = 0 - -
Y. srbit 3 = 7 Y  CYvsibit . sfr.bit, $addr16 4 _ 11 | PC « PC + 4 + jdisp8 if sfr.bit = 0 FF12H 16-bit timer capture/compare register 000 CRO000 RW - - v 0000H FF55H Asynchronous Zeria\ interface transmission ASIF6 R - \‘ - 00H
2 ST - . — - status register
oV, Abit > 7 oy C oAbt " Adbit, $addr16 3 8 — |PC < PC+3+]disp8 if Abit=0 FF13H
- bi _ isp8 i it = ; FF56H lock selecti t KSR R - N - H
CY, PSW.bit 3 _ 7 CY < CY~PSW.bit X PSW. l.ul, $addr16 4 11 PC« PC+4+ Jd!sps if PSW. blt_ 0 FF14H 16-bit timer capture/compare register 010 CR010 RW - _ J 0000H 561 Clock selection register 6 CKSR6 W 00l
CY, [HLLbit 2 6 7 |CYe CY~(HL)bit N R [H';]d'b'; f;d‘é:is j :g 1; Ez < Eg * z * J:fs"z f: E“'—;:"b‘( )0 ; P FF57H | Baud rate generator control register 6 BRGC6 RW - y - FFH
saddr.bit, $addr « + 4 + jdisp8 if (saddr.bit) =
SET1 saddr.bit 2 4 6 | (saddrbit) — 1 then reset (saddjrvbir)
St bit 3 - 8 |sfrbite 1 Sfr.bit, $addr16 2 - 12 [PC PG+ 4+ jdispB i frbit=1 SRISHI| 8-bit timer counter 50 M50 R - N - 00H FF58H | Asynchronous serial interface control register | ASICL6 RIW N v - 16H
Abit 2 4 ~ [Abite1 yYE 5 5 ‘:z" ’e:Z' S';’b‘ s FF17H | 8-bit timer compare register 50 CR50 RW - V - 00H 6
- _bit, $addr - « PC + 3 + disp8 if A.bil - Nowez 1 ;
PSW.bit 2 — 6 | PSW.bit— 1 x x then reset A bit FF18H | 8bit tmer H compare register 00 oMroe | Rw - 7 N 00H FF60H Remainder data register ONot® s|soro | R - V N 00H
[HL].bit 2 6 8 HL).bit « 1 PSW.bit, Saddr16 4 - 12 [ PC « PC + 4 + jdisp8 if PSW.bit = 1 ]
R P 2 a 5 :sa;dr <o fhen resst PAW DI | ! o e FF19H | 8-bit timer H compare register 10 CMP10 | RW - N - 00H FF61H | SoRom - A 00H
— — HL].bit, $addr16 3 10 12 PC « PC + 3 + jdisp8 if (HL).bit = 1 . y /
sfr.bit 3 B 8 [sfrbite0 R Than reest (HL a1 ) FF1AH | 8-bit timer H compare register 01 CMPO1 | RW - N - 00H FF62H | Multiplication/division data register AONt*2 [ M| MDAOLL | RW - v N 00H
A.bit 2 4 - A.bit « 0 DBNZ B, $addr16 2 6 - Eé_ Bﬁ(‘j !I%en disp8 B 20 FF1BH 8-bit timer H compare register 11 CMP11 RW - V - 00H EF63H 2 MDAOLH | RIW _ N 00H
PSW.bit 2 - 6 |PSWbite 0 x | x cPCr27 dispBirB2 0
C, $addr16 2 6 - - FF1FH 8-bit timer counter 51 TM51 R - v - 00H
[HL].bit 2 6 8 | (HL).bit 0 Saddr gngC1¥|2e+anisp8 ifC#0 - - - c
SET1 cY 1 2 - Joren 1 saddr, $addr16 3 s 10| gaddr)c(saddn 1 then " FF20H Port mode register 0 PMO RIW v V - FFH FF64H g, MDAGHL | RMW _ J N 00H
CLR1 cY 1 2 — Jcveo [ = 0 = 5 ; RB; 5 + 3 + jdisp8 f (saddr) # FF21H | Port mode register 1 PM1 RIW v v - FFH FF65H A| MDAOHH | RAW , N 00H
— n - ,0en 0
NoTH oY ! 2 - |ovecoy % control UL 7 2 ~ [ No Operation FF22H | Port mode register 2 PM2 RIW N N - FFH H
Callfreturn | CALL laddr16 3 7 - %sp — 1) < (PC+3)H, (SP —2) - -
PC+3)L, PC < addr16, SP « SP -2 El 2 - 6 |IE < 1 (Enable Interrupt) FF23H Port mode register 3 PM3 RIW v N - FFH FF66H Multiplication/division data register BONote2 M| MpBOL | RW - v v 00H
CALLF laddr11 2 5 - -1 - DI 2 8 |E « 0 (Disable Interrupt) - - D
adar L%P}tq)& ‘Ed;,ﬁ%»ééa%;); HALT 2 5 st HAG Modo o0 FF24H Port mode register 4 PM4 RIW v v - FFH FF67H g MDBOH | RAW - N 00H
100 < addr11, SP « SP — -
STOP 2 6 - Set STOP Mode FF26H Port mode register 6 PM6 RW N v - FFH
CALLT | faddrS] ! 6 -8 ’@J%ﬁ;);éfiggd},fc*1)Lv - - - FF68H | Multiplier/divider control register ONete2 DMUCO | RW v v - 00H
SP e SP-2 . . . . FF27H Port mode register 7 PM7 RIW v v - FFH -
BRK 7 5 1 PSW (5P 2 ) Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access - - FF69H 8-bit timer H mode register 0 TMHMDO RW v N - 00H
S b o 2. When an area except the intemnal high-speed RAM area is accessed FF28H | AID converter mode register M | RW { v - ooH :
T (003EH), 9B ¢ 8P - B1E 0 - FF6AH | Timer clock selection register 50 TCL50 RIW v K - 00H
- - FF29H Analog input channel specification register ADS RW v N - 00H - -
i i i i Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcpu) selected by the processor clock control - FF6BH 8-bit timer mode control register 50 TMC50 RIW v v - 00H
Notes ; wnen the internal hlgtht;wsp_eetd RAIMh‘a:']ea is a:;:;e:;ed or foran mstn:’chun with no data access register (PCC), Y 2 (fopu) Y the pi FF2CcH Port mode register 12 P12 RIW 7 N — ==
. len an area excepit e Internal high-spee area Is accesse . . N
2. This clock cycle applies to the internal ROM program. FF2EH Port mode register 14Nete PM14 RIW v v - FFH Notes 1. Available only in the 48-pin products.
Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcpu) selected by the processor clock control 2. Available only in the # PD78F0514A, 78F0515A, 78F0515DA.
register (PCC). Note Available only in the 48-pin products.
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 RIW Manipulatable Bit Unit After Address Special Function Register (SFR) Name Symbol RIW Manipulatable Bit Unit After
Reset Reset » This document is a reference.
1 Bit 8 Bits 16 Bits 1 Bit 8 Bits 16 Bits
FF6CH 8-bit timer H mode register 1 TMHMD1 | RW v v - 00H / / / . .
9 FFEOH [ Interrupt request flag register OL IFo | 1RO} RwW v N v 00H « The information in this document is current as of July, 2007. The information is subject to change For further information,
FF6DH 8-bit timer H carrier control register 1 TMCYC1 | RW v v - 00H =T = " " — o TR - oon without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets or please contact:
- nterrupt request flag register v v e I N
FF6EH | Key return mode register KRM RIW v v - 00H H data books, etc., for the most up-to-date of NEC Ele P - Not all NEC Electronics Corporation
- - - products and/or types are available in every country. Please check with an NEC Electronics sales 1753, Shimonumabe, Nakahara-ku,
FF6FH | Watch timer operation mode register WTM RIW v v - 00H FFE2H Interrupt request flag register 1L FULR | RW v v v 00H p ive for availability and additi information. Kawasaki, Kanagawa 211-8668,
/ No part of this document may be copied or reproduced in any form or by any means without the prior Japan
Asynch I interf i d ] _ I ] * :
SRz Sy."f 'S"OUS serial interface operation mode | ASIMO Rw Y N O1H FFE3H Interrupt request flag register 1H wr [ Rw N A 00H written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may Tel: 044-435-5111
register appear in this document http://www.necel.com/
FF71H Baud rate generator control register 0 BRGCO | RW - N - 1FH FFE4H Interrupt mask flag register OL YK | RwW y Al V FFH « NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual [America] [Europe] [Asia & Oceania]
FF72H Receive buffer register 0 RXBO R _ v _ FFH - property rights of third parties by or arising from the use of NEC Electronics products listed in this document . ) B
d FFESH | Interrupt mask flag register OH | Rw N K FFH or any other liability arising from the use of such products. No license, express, implied or otherwise, is NEC Electronics America,In. NEC P N e O e  biGhunLu Haidi
FF73H /;Sa{sghr;o?;z? (s)enal interface reception error ASISO R - v - 00H granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others. éii?asg;‘:a 'é‘i 95050-2554. USA %‘;"g%séijz(;: German Distri;?réeu?na;|uDODB:Z;R.(D:hina Chuntu Raidian
— . Qg po» 5 s - — FFE6H Interrupt mask flag register 1L I1VIK V1V\LK RIW N v v FFH « Descriptions of circuits, so'nware C:;mdto(her related ir(\j!orrnalion in this documen}:re provided for il\uftr:tive Tel: 408-588-6000 T el 0211-65030 v Tel: ?;0.5235,1 155
ransmit shift register - N - in ictor produc an, e of these 800-366-9782 http://www.eu.necel.com/ http://www.cn.necel.com/
[ Serial operation mode register 10 M0 W 7 J ~ 00H FFE7H Interrupt mask flag register 1H MK | RW N N FFH circuits, sgflware and information in the desngn of a customer's equipment shall be done uqder the full http://www.am.necel.com/ " o Shanghal Branch
H responsibility of the customer. NEC Electronics assumes no respon: for any losses incurred by lanover Office Room 2509-2510, Bank of China Tower,
FF81H | Serial clock selection register 10 csicto | Rw N N - 00H FFESH | Priority specification flag register OL PR | PR | RIW N 3 3 FFH customers or third parties arising from the use of these circuits, software and information. Podblelskistiasse 1668 200 Yincheng Road Central, '
- - o oo « While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products, Tel:0511 33 40 2-0 Pudong New Area, Shanghai, PR.China P.C:200120
FF84H | Transmit buffer register 10 SOTB10_ | RW - M - O0H FFEOH | Priorit ification fl ister OH PR | RW ] FFH customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To Tel:021-5888-5400
riority specification flag register V V - i "
EFSCH Timer clock selection register 51 TCL51 RIW N N _ 00H OH minimize risks of damage to property or injury (including death) to persons arising from defects in NEC m:::::;g;:s"asse 9 hitp://www.cn.necel.com/
- - - ) fficient safety measures in their design, such as 1829 Miinch
" " . FFEAH | Priority specification flag register 1L PR | PR [ RW N + N FFH Electronics products, customers must incorporate su 81829 Manchen Shenzhen Branch
FF99H | Watchdog timer enable register WDTE | RW - v - TAHIOAH Tl redundancy, fire-containment and anti-failure features. Tel:089 92 10 03:0 Unit 01, S9/F, Excellence Times Square Buiding,
FFOFH Clook operation mode select register oscetL | rw N N ~ oor FFEBH Priority specification flag register 1H m RIW N N FFH . :\jsEp(;CiE"sz:(ronlcs products are classified into the following three quality grades: "Standard”, "Special" and ‘sn‘::;i‘:,;gg;?s l';k;‘. éuhs‘.f!‘p_gf’s'};ff;’ Futian District, Shenzhen,
y - 7 "Specific® i i . Tel:0755-8282-9800
FFAOH Internal oscillation mode register RCM RW N N - gOHNote2 FFFOH \ntornal tch istor NoteT MS RIW _ | _ CFH The "Specific' quality grade applies only to NEC Electronics products developed based on a customer- 70565 Stuttgart 0
n niermal memory size switching register . designated "quality assurance program" for a specific i The ions of an NEC Tel:071199010-0 hitp://www.cn.necel.com/
FFATH Main clock mode register MCM RW v v - 00H FFF4H \nlerr:a\ gxpansion RAM size switching IXs RIW - N - oCcH Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of United Kingdom Branch NEC Electronics Hong Kong Ltd.
FFAZH | Main OSC control regiter Moo W N 7 ~ son register each NEC Electronics product before using it in a particular application. EV?“‘ésvv"“;eMS““””;E Parkway it 1601-1613, 16/F., Tower 2, Grand Century Place,
- FFFBH Processor clock control register PCC RW v N - 01H "Standard": Cq office equij ications equipment, test and measurement equipment, audio Jk:’; EN;OU‘K liton Keynes 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
FFA3H | Oscillation stabilization time counter status osTC R v v - 00H and visual equipment, home electronic appliances, machine tools, personal electronic equipment Tel: 01908-691-133 Tel: 26886-9318
c - " — - " " N hitp://www.hk.necel.com/
register Notes 1. Regardless of the internal memory capacity, the initial values of the internal memory size switching register and industrial robots. s o . 2
(IMS) and internal expansion RAM size switching register (IXS) of all products in the 78K0/KC2 are fixed (IMS "Special”: T rtati t (aut biles, trail hi tc.). traffi trol syst ti-disast uccursale Francaise . .
FFAZH | Oscillation stabilization fime seledt registor oSTS W ~ 7 ~ oo { 1e f n the pecial: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster 9, rue Paul Datier. B 52 NEC Electronics Taiwan Ltd.
9 = CFH, IXS = OCH). Therefore, set the value corresponding to each product as indicated below. systems, anti-crime systems, safety equipment and medical (not i designed 78142 Velizy-Villacoublay Cédex 7F, No. 363 Fu Shing North Road
FFASH IIC shift register 0 1Ico RIW - v - 00H for life support). Taipei, Taiwan, R. O.C
- f i Tel: 01-3067-5800 Tel: 02-8175-9600
FFA6H | IIC control register 0 licco RIW N N - 00H 78KO/KC2 MS IXS ROM Capacity Internal High-Speed | Internal Expansion Specific”:  Aircraft, aerospa ment, submersible r » nuclear reactor control systems, life _ hitp://www.w.necel.com/
RAM Capacity RAM Capacity support systems and medical equipment for life support, etc. ?ucuésal‘ er;Esz);na
FFA7H | Slave address register 0 SVAO RW - N - 00H juan Esplandiu, .
g v o P . - ) . i o 28007 Madid, Spain NEC Electronics Singapore Pte. Ltd.
N T 4 PD78F0511A ytes The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC 238A Thomson Road,
FFA8H IIC clock selection register 0 liccLo RW V v - 00H N . . . Tel: 091-504-2787 $12.08 N s
PD78F0512A C6H 24 KB 1KB Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications . 12-08 Novena Square,
FFASH I function expansion register 0 IICX0 RIW v v - 00H “ not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to g:kg';‘:tr:'r""ﬂ' f;?_ggngfsgﬁsa‘*
- 7 T 4 PD78F0513A, C8H 32 KB determine NEC Electronics' willingness to support a given application. Emryances(nh floor) hu;}.//www sg.necel.com/
FFAAH | IIC status register 0 1Icso R v v - 00H 78F0513DANote2 18352 Taby, Sweden
FFABH | IIC flag register 0 IICFO RW v v - 00H PD78F0514A | CCH 0AH 48 KB 1KB (Note) Tel: 08 638 72 00 NEC Electronics Korea Ltd.
i 1 Note3 “ (1) "NEC Electronics" as used in this means NEC C jion and also includes its Filiale Italiana \1(1 F.K, Samg Lavwid or Bldg.knorz,
FFACH | Reset controlflag register RESF_|R - ! R 4PDTBFO515A, | CFH o8H 60KB 2KB majority-owned subsidiaries. Via Fabio Fiz, 25/A Yeoksam-Dong, Kangnam-Ku,
FFBAH | 16-bit timer mode control register 00 T™COO | RW \ V _ 00H 78F0515DANote2 (2) "NEC Electronics products® means any product developed or manufactured by or for NEC Electronics (as $§'§‘;,“5"g'32§;"a'y Tol: 03-558-3737
FFBBH | Prescaler mode register 00 PRMOO | RIW v y B 00H 2. ‘Thhe dRSM f”d R;AM gapf‘dges' f”;‘she Pﬁi‘lsc's Wi“(‘j_‘hef""rf"f ‘:)eb”? f“”f“‘)“ dca’: be debugged according to defined above) Branch The Netherlands tp ke necel.com!
, e debug target products. Sef an according to the debug target products. M8E 02.11-1 Steijgerweg 6
FFBCH | Capture/compare control register 00 CRCO0 | RW v v - 00H 5616 HS Eindhoven
; The Netheriand:
FFBDH | 16-bit timer output control register 00 TOC00 | RW V v - 00H ok 040 565 40 10
FFBEH Low-voltage detection register LvVIM R/W v y - 0OHNote3 or08
- - - ey PC/AT is a trademark of International Business Machines Corporation.
AR Low-voltage detection level selection register Lvis RwW M M - O0H SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the
United States and Japan.
Notes 1. The reset value of WDTE is determined by setting of option byte. EEPROM is a trademark of NEC Electronics Corporation.

2. 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, LVIM, and LVIS vary depending on the reset source.

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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