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12.

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.

Y ou should not ater, 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. Y ou 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 reasonabl e 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 errorsin 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. Y ou 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 el ectronic 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 repesaters; nuclear reactor control systems; medical equipment or
systemsfor 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.

Y ou 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 aloneis 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 al 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.

(Note1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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——— > SNEB B

WA I (fers)

— PIES

LRGH B (fxe)

Y

TR BT e

oy Mias

[
fxp/2

FEthlas

| [
fxp/22 f><$/23 fxpl24

I RGBT (fxm)

u >

T RGN LS
CPU g i A g Al
STOPHZ,

1/2

B CPU
CPU 4 (fepu)

(SN A

R 4 2 AR R
B P 3 5 2
EEINEAIS (30 kHz (typ.))
\ SRR
JA By a1k
A R T T R

T RANBIE (fsus)

P GRS I B (f)

:(ﬁiﬁﬂﬁ%

> A EN
8 SE I AH1

I 2 U19612CALVOAN
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12

<1> CPU 4k (fecru) Seff
B ERG Bl () EFAEHN CPU 5l (fepu) I, A REWHEAN STOP #i. KNI AT T STOP
154, WAREEIERIRGN B (fsus: 1Y 78KO/KC2-L) , Frbl¥4 CPU IAPEG R R4, REEdEA
STOP #i:{.

<2> CPU FIokFBHEfF 5 &R A
R i s Rt () Al RACH R s () #lif581E, AT CPU {2 1k,
i FH A1 BRI 152 % I (fers ) 11 DAy IR0 11 A TR A 152 % A Th BE 15 1k AR, A AN — A5 S N
IANERI B, YA AR A I Bl (o), BB RIZRGEIN Bl (fsup) A g 78 4/ EB] R A 148 4% (1 1S A 1) 5 0
T, K ORER STOP R4 PAT ZATHPIRES CU R IEAEERIE, WkEAR1E) o EHAT STOP 54 271,
AR F AR i 5 I Bl (fers) RIAMEIBE AR U0 25 IEFEARAE,  WA20 445 1k .
CPU [ & Fh a7 f74%, RAM FISBEITELF % 4K (R EFAT STOP 042 AT IFIR A
QAR I OB ERE T ¢ N R IR G A v LOE A A 1R, AR IR G AR LA A T

Ho) 5 I 2 TR I 4
& 2-2. STOP B T WS EIEA- i %
SR B4 STOP BT PR
16 {37 5E N 2/ 4115 00 L (REAT
8 (o7& N/ T Ky 50 X2 TI50 IEFEAE A TH-HURph T 4 4F
51 X2 TISL EREAE A THHORT i 4
8 {075 i o HO 224 TMS0 Fry%a Rk 6N 8 0758 I A%/ ST By 50 Ft: 11a] (ot T
AR
H1 B0 fu, f/2°, 87 fi/2"® S 1F o v B B T 45 4R
SN T TR
B E PR TR BT P R % 2% T DU R B s I, 4R
ST I VA I 8 (R g 1
Il ARG BB E g v O phin T 48 £F
AID s BAEE L
BHBO# O, 1 (oI
HATH UART6 224 TMB0 FrI%f R 6N 8 (07 58 I A/ ST Ky 50 it 3110 (- o b
T ERAE
CSI10, CSI11 A AR I a1 Ay VI i R A
IICA T R VE AR (RS A I T R A
R T ERAE
RGN SN
I B AR T ) A
AP

S H %1 U19612CA1VOAN
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<3> A\ STOP #R [FI3 37 F i 1] 7] 45 s 44
I 2R ARG — A I X1 335 e RS R 0 T 45 ds . A SR il R AR B XL P s dd T 4R R
&, W R ERGRCH RIER TR (OSTS) Mihdkfas i Bk & 5 Ee (OSTC) ALl
BRI,
M XLIRG AR UEIRY (MSTOP = 0) I OSTC FAras a8, Bhi, AP End iR 38 5L bl &R Ge i
PR 28 CPU HEAER S (fepu) &
R, ANFE RSO T BOLRITTG: 4447 T STOP 54, JFH T — N AERE# Wi k15 5B 0k
Az, M STOP 0BG, ML ARl RGN 8K X1 Je 8k CPU N4 (ferw) $RAEIN BRI, $ATIF
BE], B AT S R AR IR B P4 CPU I (fepu) SITEIK HALT IRZS, ZEIIE 3] OSTS %
ARWCERINEIZ )5, REEHREER QERIRE) o ik, $hAT STOP 54 2 i ¥k ke g I Ak 52
2% (OSTS) WE —AMbifl.

Bl 2-9. =4 STOP $8-#BUH AT X1 fr e e & I THE AR KR

STOP f&4 THERES
v 2 STOPHREAIGH N THEOT4h
WU U 5
IEH AT e IEH A
TR STOP fist it (R RGN
IR > 7 »-| ¢
V77 e it I ] -
TR P ( T ) P
ik R G eI P P s 1 | P
(f) (F211) > g 5
\p
P e b i)
(H3LOSTSHE)

4510 U19612CALVOAN 13
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(2) HALT #=
M HALT $F52HUATI, 0S8 mde g a8 IEAEERAE, MBI 4ks:, Tat4s CPU M4l (feru) 511 o
ME RGN (fxp) BRE 2 USRI RSN 80 (fsusi2) 1E CPU I (fepu) B, REfEHEAN HALT Hist,

B 2-10. 7 HALT B F IR R A 88 (N EBREIR 2 7] LLZ#E)

TR BLEPAE N CPU I

PR R v
(4 MHz (typ.)/8 MHz (typ.)) RN EARD) YRR 5 45 6 S (fers)
e g SR SR
BRI — L) e Wi
R VRS (fxe)

(1 3] 10 MHz) I D) 45

T PRI 7%
] ™

LN s

11|
fx»f fxiZz fxiza fxiz"
ﬁ% %%

N = JE R EY-| T i

Y E RGN b
fefitay
CPU It %

| CPU AL TEE: CPU |

HALT #55

B 293P BT RGN B FEAE Y CPU IR (UiE-578K0/KC2-L)

e VA B 2 A
I [4 MHz (typ.)/8 MHz (typ IS IR ) SMFEL A 4 I Al (frrs
W I T — i
4MHz i 8 Mz %%Eﬁ%% @
IR B — ) )

et 2
e T
X (1 % 10 MHz)

VTN
Vs [

g e—

o3 s

=
&

[ I
fxpl2 fxp(22 fxpf23 fxiz“

'if Vv
\FY;\

bl

S ERER I B

E A3 4 78KO/KC2-L CPU Wi A2 {t4y CPU |
ek
(32.768 kH2) ” HALT T%;EE
TR

i ™
w( saita )
P S NGRS

T RGP (fsus)

14 R FH2E0 U19612CA1VOAN
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(3

<1> CPU b4t
MERGENE (fxp) BUERIRGNEZ T 2 98 (fsus2) 1R CPU IN4d (feru) I, FefBEE AN HALT 45
Ko
VEIRGNEPZ 2 95 (fsus2) 1EH CPU I8l (fepu) I, 78 HALT B3R 452 11 N 38 e 1 9 % %
&R ARG IR 5 (% K 2-5) A LLTEAR KRR FRR KTt

<2> CPU FIAFHEAF 4IRS
CPU {511, [k CPU W%l (feru) AEHEL: CPU.
TRFE HALT f4HUT 2R, Y AMERE AR i (fers) $RELEAAMHBE MR, Cll RSP B
PR B, WAL FEIRE A5 S Ak a3 1 . )
TRFF HALT $8 24T ZHITHI CPU & Fh i 47495, RAM FIAMEBE 3 45 RS
TR R T R BB T IR R G A AR I R, R R G A IR A
P00 52 B 2 R B 2 1)

it dEF AP TRE  (STOP B HALT #3X)

T SRS o AR R P W SR A SR M, MRS S (B %% (E = 1), WIHATHR BRI, WRE (E
=0) , WARPATHWIRSTET, WRPIT T 4354, FERXMIEWT, HWrl ke S A6E B s RRim e f
EIRES, PR REAT 0 (B = 1, BHATH WIS FET . CUnSAE sl g o6t B (1 ik B 3T 7%,
) 2577 A AN EAMO TR PG . D

W A EBE bR WA STOP Bl HALT R [B] i A 75 ZEHAT P TR 45, MR IR R 5 Hh WA 2%
(E=1) ZH— & ZIHERR WG Kir&.

R 2-3. M RTERIROERE (STOP Al HALT &30

RIS MKXX Chfichs ) PRXXX ({LAcgidgE IE ISP AR
PR
W5 R R 0 (¥ 0 (& 0 x PAT T Al B Wi kbR
3k &)
1 x AT H T R 55 F8
1 (O 0 1 PAT T Al B W7 kbR
y o |
1 1 PAT P R 55 R
1 (FEb) x x x fREF STOP I HALT £
=X A - - x x p=Eie (8]

QT [ SRR BB MIE] HALT sk

U SR AN R AE A e 26 SR 2RI, i s PR A ) A/D B e ds R B A A, N TE BT HALT
o TR WA HALT A5ER [7] (10 I ) ik e I R o Ak, DRI DA ol Ak TGS £ 8 A A 0 303 18] 5 8240 AT
159, PULAERAL AR AL T HALT B DU 2 R g b D (T A€

4510 U19612CALVOAN 15
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2.3 FFHLTIRERI S B LS

NEEM DA TAESFMEOLR, N (Vob, AVrer) WU JITE IEHERME, HALT £, 1 STOP #=\ FiRid

R CEE RS BCED .

& 2-4. MAERERS RS (fn) BRERERGRB () RS CPU N (ferwd

(P R PR HALT X STOP #ix,
QEF A
fin=4 MHz (AFBEDEIRG AR B 0.5mA (TYP.) , 0.2mA (TYP.) , | 0.3 zA (TYP.) ,
Voo = 3.0V 1.4 mA (MAX.) 0.5mA (MAX.) | 5.5 uA (MAX.)
RMC =56H (ka0 CHHP R A g a1l BT A
FRAESAEHD
fin =8 MHz (P iy iR 5 A i D 1.3mA (TYP.) , 0.3mA (TYP.) , -
Vop = 5.0V 2.5mA (MAX.) 1.2 mA (MAX.)
RMC = 00H
fxn =10 MHz (AN S 1.6 mA (TYP.) , 0.4mA (TYP) , .
Voo = 5.0 V 2.8 mA (MAX.) 1.3mA (MAX.)
RMC = 00H
fxn =10 MHz - (RAIB &R 28 2.3mA (TYP.) , 1.0 mA (TYP.) , -
Voo =5.0 V 3.9mA (MAX.) 2.4 mA (MAX.)
RMC = 00H
£ 2-5. NBIRGEMSZ5 2 040 (fsus/2)  ({L 78KO/KC2-L ) =244 CPU b (feru)
AR At ErAERA HALT #% STOP Hixk,
QEF B
fsus = 32.768 MHz  (#hA/M %48 3uA (TYP) , 0.8 A (TYP.) , | 0.3 gA (TYP.) ,
Vob = 3.0V 9.7 uA (MAX.) 6.7 uA (MAX.) 5.5 uA (MAX.)
RMC =56H ({RIFERID CHPBPR AR RS 1L, BT LU AN D,
SN

HEHI 1 24525 WMRT 78K0Kx2-L AT IS 28 Bl b T

2. % 24R 2-5 WHEREEELMASIBINHETH Voo 5 Ves BISMAR M. AT, FEFERAD L
Suef, FRCRBL R O R

3. EMERM HALT ERNERERSHRARGBIER, RPERGES CPU N SRLBZ S, A
SHRMAS] LVI B, AD B8, SBEBOE, BRGNS, SRR 8 fr H1 RN (Y
1 30 kHz PyMSEELER S M BRE o B0 B MR

4. STOP MR MIMFBEAEIRA LVI his, AD HIE, BEHAR, BIUOENE, THEA
8 L HLSERTH CUBE 30 KHz PIEBEHERSRTEIER T BB (HLI

5. STOP R M MM SN Voo = 3.0V, RMC =56H. BHEREREIE, AR NEER St
Gl

16 R A% U19612CA1VOAN
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2.4 FeHlThREE L ik [B] i A [A] EL 45

B —ANEBR g  WE SR AE SR BTSSR, N HALT AR EIFIN STOP IR [HI (1 3R [N [F] . 3X &R TR
HALTIRZS R, AT R 2 Fl sl RN B4R 284, Ti7E STOP RS T, BA M 1A%

MRATPWHERAE S, BBAAUBUE S (NES: H=8BBeRkES , WEAMEHERER .

M STOP HEAR Bl G T, 3 BB Ta) B AN [R5 FH B i b (N Bl iR s (fn) SR G B4R 5 4
( fx Fl fexcw) , BIRGEWEPREG A 2 2040 (fsus/2) D ﬁﬁ/u CPU W%l (fepud o CHhmnd RGN B4R D 8510 X1
PG e PR IR Al Al e s ) A HALT BECIR [BIRHE LT, IR [R]I T2AH ) T S5 38 Hh4h CPU I8l (fepu) RIS
BIETE R

BRI AT RE S, FE R IR TN RMC = 00H ([l 2.4 V D

(1) HCPUR%HF (feru) BINISEERG S (fn) R4

B 2-11. @it WrERESIRE (feru « fin)

HALT/STOP i =k B 4 7 M I8 9 i SRR T
5y i BRI,
F _ 7/
e \ | i
RNV IR 5 LS AN
IEHERAE 1EH AR
P e IR 2 st D) HALT/STOP #izt: e CPA 3 e 3 32 st 4D
CPURIRA >t > =|<
P 08 R 9 I e
(HALT)
P R I B e R AL i
(STOP) > >

SRR (K P B

% 2-6. W HALT #1 STOP #RR Bl I& BR8] (fepu « fin)

PR HALT #5¢ STOP #3t
(fcru = 8 MHZ) (fcru = 8 MHZ)
e AT 1) R T R S5 11 85 12 AN 17 &k 18 M4
(1.375 2| 1.5 us) (2.125 3] 2.25 us)
RIAT 1) v T AR 4% ) 4 5l 5 AN 11 5 12 ANEf 4
(1.375 2] 1.5 us) (1.375 2| 1.5 us)
LRPREH BYR T R - 102 | 407 s (RMC =
00H)
120 3 481 s (RMC =
56H)

240 U19612CA1VOAN 17
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(2) 2 CPU BBl (feru) HIRIERGIRT BRI X1 (TR 4240

Wi CPU W8 (feru) 1 X1 S MA/BE Bidie 3 a4, IFE RN STOP xR PN, RIS H AR =%
A BEAE OSTS TAEA T INIRG FOC I 0] 7EIXANHIIE], FlAbBRERAE HALT BiFURES, WA B ftsy CPU I

Bl (fepu) o

B 2-12. A WHERFETRE] (feru « fxn « fx)

l ; _ 1/
PRI T
W B W AR
(R ARG HALT b (R AR G D

CPUIRZS —_—> e

iR
(X1)
. i ok FEERFE T T SR BT
STOP #it D FEBLBEA AL
l i [/
R - / .................
IEHHRAE P AaE A IEHHRAE
(o AR e B0 STOP i3 (HALT B (IR ARG
CPUIRA: > >| >
PRGN & PGk &
(X1) > >
\ J
Y

Gt Gl OSTSHE)

# 2-7. W HALT 1 STOP B IBliGIR [BIR 18] (fepu «— fxn « )

I HALT 3 STOP #=,
(fepu = 10 MHZ) (fepu = 10 MHZ)
e AT 1) 1 BT R I 11 855 12 AN -
(1.1 % 1.2 us)
UANEAT 17 P R 5 it 4 8 5 AN -
(0.4 # 0.5 us)

PR e Gl OSTS W) - SEFEIT I & B OSTS A7 f#
A

2%fx (204.8 us)

2%0x (819.2 us)

2Yfx (1.64 ms)

2%/fx (3.27 ms)

2"/fx (6.55 ms)

18 R A% U19612CA1VOAN
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(3) H CPU B8k (ferw) HIRERZERBIKIK) X2 SMERRF S (fexcuo) FREBERT

F 2-13. @ FEERMESIRE (fepu « fxn <« fexcik)

— R TR IR
PALESTOP T i e
M _ 7/
PR Y | = V4
R o e ERHRAE
(it 2 e HALT/STOP #i:{ Hh R SET 5
CPUIRA o > =|<
B R G v
(X2) (HALT)
i " S omwEme | R
(X2) (STOP) Ll gl D

< 2-8. M HALT #Ff1 STOP BB BB EIRF[A] (fepu «— fxH < fexcLk)

s HALT H3 STOP iz,
(fcpu = 8 MHZ) (fcpu = 8 MHZ)
R AT ) S R IR 45 ) 11 8F 12 AN 17 B¢ 18 ANl
(1.375 3| 1.5 us) (2.125 3] 2.25 us)
RIHAT 17 2 v T R 4% T 4 B 5 AN 11 5 12 ANiHb
(1.375 5| 1.5 us) (1.375 %] 1.5 us)

(4) I CPU il (feru) HBIRGEHTHIRMEIT  (fsus/2 « fxT, fExciks)
HA XTL N (xr: RIRG PSR 48 FI XT2 BN (fexciks: AMEHS ST fVF HALT $84. (STOP #&
AR AT, D IR AT B AR B 8] 5 0 HALT 4523 RIS a2 — e, (D) 3] (3) &

4510 U19612CALVOAN 19
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2.5 fEHLThREES B AR [E]

IR AL T M IR ], ARSI BT R B A Ak, P DUR B (] 55 72 STOP ARAH HALT R T
KR

(1) BEEEMETRE
I A A S B AR B, AE A T N Bl A AR g sk, B LUGRIBIN TR 5 7E STOP CRASAT HALT 4R
&N HEM.

<1> 4 CPU Ik clock (fepu) Hi N &R R IS4 (fir) $RALIN

A 2-14. AR EFMESIRE (fepu « fiv)

HALT/STOP SR
ke P
Y
Sl |
i 4 et U
b 1 o 2f il D il
})E%ﬁgr]h) HALT/STOP £izt A A Jrst ) #Eﬁ :
CPUFPIR A > > > >
SRR L] ol Tl ]
(HALT)
SR 4R R
o ]
oA A 5 e e et 1L ik %
(STOP) > > -

SRRSO G R E

2 2-9. M HALT BERA STOP BERIR B MR B IA] (fepu « fin)

Y HALT ${A/STOP #:0
53 B b3 12 551 s
SERPRIAROE I3RS 102 %] 407 ps

20 R A% U19612CA1VOAN
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<2> M CPU Il (fopu) HH ARSI B X1 P=3% a5 ER L)

B 2-15. BEREAAEFIRE] (fepu < fxH « )

HALT/STOP S
154 s
— /
RVAER) | |
. . IE A
(ﬁ;ﬁ%ﬁ@:}:) HALT/STOP #{, 5 fir B ﬁ% %EWI;JE(JB EJ)E
CPUIPIRES > > > < >
R S R S| R | BE | R
(fx) (HALT) > > > t
Y
P A 1N )
(U OSTSH E)
e e e
e R WGtk fFik fik R
(fx) (STOP) > - > gn
Y
PR R i i)
T GHITOSTSHE)

# 2-10. M HALT #RFA STOP HAIR[E IR EIFA] (fepu «— fxn <= fx)

PHIR HALT #:30/STOP i\
A A 12 3 51 us
P AsoE ] GELE OSTS) SR U B OSTS % fras (fepu = 10 MHZ)

2%fx (204.8 us)
2B0x (819.2 us)
2Yx (1.64 ms)
2%/x (3.27 ms)
2"%/fx (6.55 ms)

I 2 U19612CALVOAN
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22

<3> X CPU 4l (fepu) IR RGN X2 AR (fexcik) 33t

A 2-16. BERAEBIRE] (fepu «— fxH « fexclk)

HALT/STOP EAhAERS)
84 FE
=] " ;
ShifES | |
- . A
<%‘%%%EJ%¢> HALT/STOP #= KA 1) ﬁ% Py
i P 4 I 4D
CPUIMIRE > > | < >l >l
I ]
%ﬁ%é’tﬂ%q‘ yl:?;% P 1’?JJ_ | f%ﬂ: P %:2725
(fexcx) (HALT) - > ¢ >
o I e
PR PR o AL I PR L s
(fexck) (STOP) " - > > > | ¢

T

WA
X2 Yot Je )

£ 2-11. A HALT A STOP HAIR B IR BIRFA] (fepu < fxn < fexcLk)

TR

HALT #:0/STOP

BALAL B

12 3| 51 us

S H %1 U19612CA1VOAN
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<4> ¥ CPU B4 (fecru) HBIRZRTEIG 2 4990 (fsus/2) 24
HUH XTL BN (fxr: iR YR T 2 IM R % 98D 0 XT2 M\ (fexciks: AMEBINERD A HALT 84 (%%
1 STOP #54-#U4T)
1% XTL B0 N 55 86 5 I8 18] PR A5A57 I (8] F P AR A FH PR 91 95 248 — A 8 I 2 350

E 2-17. BEEMAESIRE (fepu « fsus/2)

=R

Cﬂ:

HALT #54

s
_ | ¥

=K VA =Re | |
IEH B AE ‘ I 5 (EV’\]%;B gﬁ“ﬁ
CT RGN HALT #£:X AR JhsL PR I
o T T T
TR ] S| FE ik PR
(fexcik) (HALT) g > >
i %
Tas i I il s
(fxt) (HALT) > | »| < > | ¢
\ J
v
P 5 B 2 1N )
T Ce AP
it AR EXTL
E XT2 s

< 2-12. M HALT BGREI IR EI A (fepu < fsue/2 < fxT, fexciks)

BRI HALT #2:0/STOP #i={,
AL AL 12 #] 51 s
e astese it m ClHA ) (fepu < fsus/2 REEFFE O T HT RS 2 A e /), T LAE
« fxr {0 FBI AN 52 N 2 ST D

I 2 U19612CALVOAN
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2.6 PR AESMAEYIIIRRER SR

WRBIRFINEZIL 2 050 (fsus/2) $24E4T CPU B (feru) ,  AEEATH flash f7fif a1 B 9w DhfE. Q1R A
TR I BB S T RGN R A4S CPU I (fepu) BIZmARIIRE T LAEH

WAL STOP $54 8 FE /5 b AN BE LRI (fers) AR LR LA FH A/ L BB P A 1 ) A i 905 £ 4/ P 42 152
o

N | 4

Q [ BmEkE
78KO/Kx2-L AR AT BmETIEE, BES—MHPEFAYET flash 74528 . JFH BREIREN,
&M NEC Electronics 4K BREE. HXEREERNENBN, FSHENEPRK 4.2 ¥IHEAREM
THERHIEF AT EEPROM™ (FEEM BREE (1) .

24 R FH2E0 U19612CA1VOAN



=F RS

3.1 FRSR AR

78KO/Kx2-L fAbF a0 & T —AME i BRI FL, IXH A TRER RS H B R, fH—HEE (047 7)1
uF) HLREGC 5IM#EH: Vss o SRIM, 4 STOP KU, DL pa s i i 3% I R A0 38 2 e i B A E NI A58
I, HEFEAE 0.47 wF H0ZE. AL, FHEA RIFIFEER LT, DS RE e A R 1 o

FRESRMIEFE R R 2.4V (typ.) , {EIFEEREE 2.0V (typ.)

3.2 RSN A A7

(1 R4S (RMO)
AT A B A8 0y e FEL
—~ 8 17k A ETR 41k B RMC.
EALE S R EX AN T 7450 00H.
Kl 3-1. FRURABIEHIZAER (RMC) g

Hih: FF3DH EAif5: 00H R/W
5 7 6 5 4 3 2 1 0

RMC

RMCI[7:0] G s oh PR S L s A2

56H eI FERIA Y (2.0 V)
O0H WM (2% F 3-1) DB wE IR (2.4 V) SIS (2.0V)

e bR

FEHEW 1. K% RMC FERMEEMM 56H 2] 00H, A 5 MHz EEE RN CPU #{EHiR, RMC FfFaik
B R4/ 10us 5UE EKE R FH %% PCC M RCM #1748 I1E.
2. UFHREEEMEFEERN, RMC FEREUTHATHA.
<¥ CPU I4EHEA X1 4>
fx <5 MHz H. fcru <5 MHz
<34 CPU M4MER A WA EHER G e, SMBMAN S, ARG >
fcpu <5 MHz
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B=E BESR

K 3-1. TR a4 f R 4

[T iy R 1
R HERE K 20V 1 STOP =,

PSRN R () B CPU HRAERT, 5 1km RGN £ () FIN
HR R N (hr)

£ HALT B N BN CPU UL RGN BB, 4511 sl REe T B
Chxn) TP 8 s el i 3 B B ()

1E S DR 2.4V PLEERS

3.3 HBHHEEEEI

26

1. MPUT B4R E EEPROM {7 ELA, [ Ao A5t H o A=
2. EHEHEGEA, ERHMEERE Voo = 25V, flash fEESR T LIES, B46, 6% KRR Rl A
F A gL e o] LU S R IX 4
3. HERYFEHER T ES flash ARSI EER LU JLA.
AEARTHAERL R BRI ST I S, (R RAPIKEARGE R RS .
W IR TR TRUESS (2.0V) fiH s s, ZEMRIFER T flash fEih a8 A REM B S
T 1E AL IR T ANRE U7 I AR DR T S FIERR Y Flash fFfigds, 8 IE# R AT o 748 H X Le4)
W, FEEHBChEER R I flash 7245 3510 N A B S RAM 1,
7& EEPROM {hEMIAPITE S, FTLESHFAKS. KT, Z@ad M AmeERpIrEsn, SRS
FHIRIIHR, PRI 5 250008 2 A O i S — AN
I8 R D) 45 BT D FERE S BT B 9w 2 T R ZESEAF 2 ms.

&7 KT HMAETIRERN HMAEEM UMM, TS % 78K0 MAHB AREENRE 01 HPAFMH
(U18274E) 1 78K0 B IEFERIEE 01 AP FM 78K0O/Kx2-L, 78K0/Ix2 MigER (ZBB-CB-09-
0019) .
%1 EEPROM PjELMITEAN N2, W LLZ¥% 78K0 MAbH %S EEPROM {5EERRE 01 AP FH
(U18275E) #1 78K0 EEPROM fiEEMKAL 01 AT 78K0/Kx2-L, 78KO0/Ix2 #igER (ZBB-
CB-09-0020) .

S H %1 U19612CA1VOAN



AEAS
ARELH

FE RIFEREF B
] 78KO/KC2-L fuldzshil #s (1145 IR S FE DD RE K s U R Y o

T SSHI R LS8 M E T . ARITEEF, &% C R E.
4.1  HURS BRI AR

J A P A ST el SEEL Bh T E

FEF P n] LS ot (iF, 4y,
(W, 4y, B0 1224 /N E R AmfER) flash 47545 o

T A A I B A G R (2.53 V 0.1 V) , R*% LED {755, Wid{#/f] EEPROM 1j H 2 Hi 1) E it

FOFI 1224 BT ER)
TE U)W — IR HE AR R B R S R AT, o R S, i LU S B flash A7t 2% A

B 4-1. BFRE (BD
BFRIE FEANFFR
(LB — 55— B o \/\
M N -
| IS !
BRRFE T AT R
@Wﬁuzdxuﬁum\@ Iil I AR
12/24/NiFF 9% \\
N K
N, 4y, # N 4h 5 o
7B LED
= Clock, EEPROM
[y trecrre N
’-'o ’-'o A5 2 Hsf s AT 5k
Flash {742 A1 FL RS 10
% FLRAS AT S
( ) WELED

b bl LR A7
78KO/KC2-L fab 3% ¥

Hbr &5
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B INE (RIS

N R T R TR B R A

PATRANET )G, BEIRTFER AT H EEPROM i BRI B, CPU MM II#H 3| 7 R A #h R F kA
HALT £,

T3 A A SN B T AR T, ST AR T, B AR AR R T, N HALT AR (A1 N 2135
R (EFE#ERES .

G A R BT IR 45 1 0F), - CPU i b1 21 3= REERT £, 8] EEPROM i FLEEN o=l E N flash £76l4% o

B 4-2. BFREIBE

!

AR

CPU W #h = £ RGHof

<H AT LT

| (TSN

BB~

{§i FIEEPROM
CPU I #h = R Geh4f 5 B B Flash A7 ff %

FE b |

SR HALT i

JF: G A
CPU 4 = T REEHH il
BAEBGR HAEBGR

CPU N4t = 7R ZiM 4 CPU I 4# = F= RGN b

{# FHEEPROM
)i B FE 12 Flash {7 fi 4%
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T T2 H T AR 45 N s R e A B R A
SEI VRS R IR S AR, SRS N, 4y, RPALEREfRAF 2] RTC_Data AF &, INTPL Fl INTP4 1R 45 HH 1R
RS A # Clock_Mode A5 &

A A AR TR 55 30 ) R s B S RO R A7 2 flash A7 s

Bl 4-3. iR S5 A HIR
=2

\/\ BEETH# EBEtEm
4 TR

. \“v imﬂaﬁrrf’"/ - o T

flashihd 5%
it E k4R i

~ A -~
] FIsHE
F—Clock Mode —
RTC_Data 5 - L B N L RGN B [
rt
I, » !
T REE
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B INE (RIS

AR, R BRI CPU I Bl (fepu) RN SR
FEFPRANIN PR A m W R o 206 P AT i TR BB 45 ™ R A2

Bl 4-4. FRFFAEEANE SR

AR (5L P RN
PR R 2 — e F CEIET % E “nl OB BrkfE 1L )
PN e AR 3 2 — A (L_l_lilﬁT WHCE N8Iz typ. )
T RGN B~ 1k
_
L CPU N (foru)— 1 N F R AR L (281420 Hli=4MHz )
Ry SCIHRIL S b () o Sk s AnE2h et
+ N
YILG B E (hdwinit ()
PR SR G A — 11
?J%’%Hﬁ* (4MHz—8MH?z) Wirﬂi%%/ﬁgﬂ”bﬁﬁ— GBI IR 15 E A 8MHz typ. )
15 11 N A A 3 A . TR EMRG 3~ 11k
!
IUEAY CPU I B (foru) — P iR 8 (V4770 Mil= 8 MHZ) {45
— Rt R ST o e B e 8k
Wy
<
Ao
i ] )
<
Main 4t (main() R 2 1
P IR s — B GEILIEIR % B8 Mz typ. )
DI £ (8 MHZ—4MHz) \ | B pna e L
%ﬁﬁfﬂjﬁfi T RGN B R 5 11
152 (I FERL ) CPU I () — 5% (M1 = 4MHz) st
IAFL ashfF it 28 HE L G b L R et (f[ig)m%%ﬁ ﬁ(liijJUZZ%%(Z e AMHZ)
JAE T RGN BiR A
DI B (7 RS )
L | A E R A
— LI B B
4= - ,)z] — ‘1 -
b #HTHAI\LT%E/% | /%é?%aw:%&,g%&»m
\
% CPU i i (forn) > F RAM EIMRGH LS (27001 = 16384 kH2)
SE TF s A1 R A b — AN 1
(Int_RTC())
oI
R
INTP 1 17 (Int_INTP() )i
NGRS g — 1
% W I Rid e s — 151
T RGBT 75— TsH’E
G HL F AL 7 h CPU i i — Wil R G A S (2000 = 4MH
(Int_LVi0) VRS AR o~ 15 A e (A= 40
o BAE NI R IR G A
o DI CP s s iR % A ) , {}
o B BTSN B Lash {76 4 X TAC IR S
s P BR CF RS0 PR AR IR 7 o — 15 1
o A 1R R R A PR By AR Y e — 15 11
7 T RGP a5 — 1

CPU 4 (forn)— T RGN R 201845 (220900 = 16.384 kHz)
%Wi@ﬁﬁ%ﬂh—%ﬁ{k
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FNE RIIFERFTH

% 4-1. BRFSENEE (CCfE4#R: U19612_Kx2L _LowPower 01_AN)

AR SRR il
U19612_Kx2L_LowPower_01_AN | Kx2L_LowPower.Imf IS A
Kx2L_LowPower.hex HEX A% 2 A0 GBS
Kx2L_LowPower.prw TR
- FOAth AR FSSCA R OGRS A
Isrc initial.c VIt 5 B
main.c Ry
Int_RTC.c SIS T Tl R
Int_Intp.c INTP 2 #4690 v 07 o)
Int_LVI.c G HL H A T D e
option.asm RIS
LowPower.h Sk
Kx2_eee.h k3t (T EEPROM {7 M)

XA RBIFEFE /& 4 Tessera Technology Inc. [ TK-78KO/KC2L Al b 5+ 1 o

(B 3 % uPD78F0588GA-GAM-

AX) o K TK-78KO/KC2L M#E 7%, 1552 TK-T8KO/KC2L XY .
TP B I N FIRR IR T RE 25 A7 8% (SFR) KRR F 0 FET R

% 4-2. FEFREHR TK-78K0/KC2L i/ sk O

N . 7 B
7 Bt LED HEER 27 <B>
BoRIEEAR I, 2y, FIRD, B 1 2
N R RO R A TR — 5 —> 7. P20 | P27 5|
2R 12124 /NI R REEAS BRI K 12 ZNEEFT 24 AN R <7 V>
BN s R AN 12 /NS o, (RARHE T WG RSN S, B | SH 0
BN A XA R P00 Fi1 PO1 5|
153 RS TT K R IR TER Bon RS T I — 43 > Fb P30/INTPL 5| i
(SW5)
AM/PM FF3& R 12124 /NI IFIR B R BEASIS T 12 /NEAD 24 /N P33/TIS1/TOS1/INTP4 5
(SW6) Jikh
% LED A HAS I P TR N 3R T . (TK-78KO/KC2L AdfixA~ LED. ) Bt 0
P02 5|k
R 4-3. PR SR HIAS R BRI BE
5% il 1% Fi)
ST A S e R ORI .
AV LA 2 R f B R A R CFRIRTD
TS| INTPL: AR50 FB I 6
INTP4:: kil 12/24 /NHRI T o
35 1 Port2: 7 Bt LED [t
Ports0_0, 0_1: PJ#eld/rk 7 Be LED 85,  C&NAME S A BB 2% )
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B INE (RIS

42 VIR EN TAEX

TERBIFE 7 A8 EEPROM i ELE S N flash fEfif#%, 250401 EEPROM A7j B Sk STPFIAA 25 B PR 1) TAE X
LR, SSCPER AR A AL 4 P 2 V0 B, EEPROM A5 BLE AT A 412 SCAF i Z 45 34 4 s e

EH 41, BEIREFIHRERS (main.c)

/e
> Preprocessing directive (#pragma) p
K e *
#pragma sfr /* SFR names can be described at the C source level */
#pragma di /* DI instructions can be described at the C source level */
#pragma ei /* El instructions can be described at the C source level */
#pragma nop /* NOP instructions can be described at the C source level */
#pragma halt /* HALT instructions can be described at the C source level */
#pragma stop /* STOP instructions can be described at the C source level */
o
*  Header filesj’/l EEPROM A £ 3k 3C 1
__________________________________________________________________ */
#include "eeelib.h" /* EEPROM emulation library header */
#include "Kx2 eee.h" /* Sample program header */
#include "LowPower.h" /* Sample program header */
/e
* Define macros
____________________________________________________________________ */
#define NOP_4 NOP();NOP();NOP();NOP(); /* Execute NOP 4 times */
#define NOP_8 NOP_4 NOP_4 /* Execute 2 times the macro that executes NOP 4 times (4 x 2 = 8) */
__________________________________________________________ */
R [ v ageE |
* Global variables —
o T ;/ _________ | i TEEPROM {1 | y
sreg UCHAR EntryRAM[100]; / /* Entry RAM for self programming library */
UCHAR EEPROM_DataBuf[EEPROM_BUFFLEN]; /* Data buffer for EEPROM emulation library */
UCHAR Clock_Mode[EEPROM_DATALEN] [ .
UCHAR RTC_Data[3]; RS N E flash {7 it 2
UCHAR const LED_Pattern[] = {OxcO, 0xf9, Oxa4, Oxb0O, 0x99, 0x92, 0x83, Oxf8, 0x80,
- S 0x98, 0x88, 0x83, 0Oxc6, Oxal, 0x86, Ox8e, Oxbf};
[ e e | A ¥
/ N
Initialization after RESET | 7B LEDIf) 1isE B
* xR * /
\{/oud hdwinit(void) <—| ymahfs I i |
/* Disable interrupts */
DIO:
/* Peripheral hardware initial settings */
Init_sfrQ;
3

Q[ KT EEPROM (20 R FIRFE (1)
EEPROM 1/j ELZEA [ 4w F2FE 1 NEC Electronics $24t F T WH P RS flash 124 4% .
H FEIE T 5 AFNHERS flash 774k 2% .
EEPROM 1 LA I 52 LMT ROK /N X I8 4F flash 7rfig#s, UL 4 FA A B/NRICE N flash fPfikas, S5
KK 18 (= 1024 F795) o SEbr b flash £ 0S5 AT R 2 ) EEPROM 5 5L EE il HH B 9 2 28 S B
o
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PITA B EERE R DB S e RGN IR BIIE, TMOO & I # I8 8l F 10 4 5 A e I 1)

W 42, FIBHLIRERE (main.c) (L

/

3 Init_sfrQ

; Peripheral hardware initial settings

: 0N -

5 [ouT] -

; /
void Init_sfr(void)

{

/* For loop counter */
UCHAR i;

/* Specify the ROM and RAM sizes when using uPD78F0583 or uPD78F0588 */
IMS = 0xC8;

/* After reset release, set the internal high-speed oscillator to 8 MHz (typ.) by option byte setting */

/* After reset release, use main clock for internal high-speed oscillator, and main clock divided by 2 for CPU clock */
/* Switch CPU clock from main clock divided by 2 to undivided clock */

Change_CPUCIK(MAINSYSCLK2_1);

/* 16-bit timer TMOO setting (Do not use subsystem clock®s oscillation stabilization wait (approx. 2 s) interrupt) */

TMCOO = 0b00000000; /* Disable 16-bit timer 00. Disable operating clock supply. Clear counter 00 */
TMMKOOO = 1; /* Set timer 00 interrupt mask (disable interrupt) */

TMIFOOO = 0; /* Clear timer 00 interrupt request flag */

CRCOO = 0b00000000; /* Set operation using CRO0O0 as compare register */

TOCOO = 0b0O0000000; /* Set output disable for TOOO pin to output control register 00 */
PRMOO = 0b00000010; /* Count clock for prescaler = 256 cycles (31.25 kHz (when source = 8 MHz)) */
CRO00 = 62500-1; * .25t e vy R *

il & / Sljj T 7 S BT prox- 2. %/

/* Operate subsystem clock */ N o ——
Start SubSystemtIkCy: ) RS REI L (25) i |

/* Start timer TMOO ~ Measure 2 s from here for subsystem clock oscillation stabilization */
Start_TM00(Q);

/* Stop internal low-speed oscillator */
LSRSTOP = 1;

/* Ports POO to P02 */

PO = 0b00000100; /* POO is left digit of 7-segment LED, POl is right digit, and P02 is low
voltage warning LED - Light out (expansion) */

PMO = 0b00000000; /* Set as output port */

/* Ports P10 to P17 */

ADPC1 = 0b00000111; /* P10 to P12 (ANI8 to ANI10): all digital 1/0 */

PU1 = 0b00011000; /* P13 and P14: connect internal pull-up resistor */

P1 = 0b00000000; /* P13 and P14: TxD and RxD (connected to microcontroller), all others unconnected */

PM1 = 0b00011000; /* P13 and P14: input, set all others as output ports */

oree Sopaiiaaiiar 1 7% P20 to P27 (ANIO to ANI7): all digital 170 */

P2 = 0b10111111; /* P20 to P27: Segment outputs of 7-segment LED; Display "-" */

PM2 = 0b00000000; /* All set as output ports */

/* Ports P30 to P33 */

PU3 = 0b00001111; /* P30/INTP1 = SW5, P33/INTP4 = SW6, P31 = SW3-2, P32 = SW3-3 */

PM3 = 0b11111111; /* Set as input port- Connect internal pull-up resistor */

[L42] KT EEPROM fii SLZERN H 4afR e (2)
WM PR H EEPROM fiEPE, HAmFEFEMEWAEN, PrlfZZiiT —& i & U{E EEPROM fj H5EFI
B R P (1 R SCAFmT DA i e s i 4

N
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B INE (RIS

34

B8 4-2. VIR ETIRE (main.c) (2)

SR T

i

Ik FR
P B

——

I!

P4 = 0b00000000; /* P40 to P42: all unconnected */
PM4 = 0Ob00000000; /* All set as output ports */
/* Ports P60 to P63 */

= 0b00000000; /* P60 to P63: all unconnected */
PM6 = 0b00000000; /* All set as output ports */
/* Ports P70 to P75 */ ~ ~
PU7 = 0b00111111; /* P70 to P75: SW3-4 to SW3-8; Connect internal pull-up resistor */
PM7 = 0b11111111; /* Set as input ports */
/* Ports P120 to P125 */
PU12 = 0b0O0000000; /* P120: unconnected */
PM12 = 0b11111110; /* P120: set as output port, P121 to P125: input pins (X1, X2, XT1, XT2, RESET) */
/* Output data to D-FF of 7-segment LED */
LED_LEFT = 1; /* Display to left digit (latch D-FF) */
LED_LEFT = 0;
LED_RIGHT = 1; /* Display to right digit (latch D-FF) */
LED_RIGHT = 0O;
/* Low-voltage detector (interrupt generated at 2.53 V +0.1 V) LVIM = All 0 with option byte (operation disabled) */
LVIS = 0b00001011; /* Set detection voltage to 2.53 V 1 */
LVION = 1; /* Set operation of low-voltage detector to enable */
Ior(i=0; D23 0% /* During 8 MHz operation with wait of approx. 10 ,s: 1 clock = 125 ns */

NOP_4 /* Since this loop lasts 90 clocks, actually 90 x 125 ns = 11.25 ;5 */
3
#* During 8 MHz operation, 1 clock = 125 ns NOP = 2 clocks 10 s/(125 * 2 ns) = 40 */

LVIMK = 1: /* Mask LVI interrupt (disable interrupt) */ H
LVIIF = 0; /* Clear LVI interrupt request flag */
/* Set INTPO and INTP4 interrupts */
Egsg$t8 = 8E888$88383 /* Set INTP1 and INTP4 as falling edge detection interrupts */
PMK1 = 1f ’ /* Set INTP1 and INTP4 as falling edge detection interrupts */
PIFL - 0: /* Mask INTP1 interrupt (disable interrupt) */
PMKA - 1: /* Clear INTP1 interrupt flag */
PIF4 - 0: /* Mask INTP4 interrupt (disable interrupt) */

/* Ports P40 to P42 */

/* Clear INTP4 interrupt flag */

/* Set real-time CO“";E SLﬁoiﬁ‘ﬁ?rJMWegl)ogl( for write access to real-time counter */

:$gEN f é /* Stop operation of real-time counter */
— _/* Start counter operation. RTCCL pin 32.768 kHz output 1 s fixed interval
RTCCO = RTCCO|0b00100010; interrupt AMPM 12-hour system */

/* Enable output of RTCCL pin (32.768 kHz) */

/* Set real-time counter start tlme g;omment time/yymmdd is default value of header file) */

SEC = SEC_INI; Jadisccondsy

MIN = MIN INI: /* minutes: 59 */

HOUR = HOUR_INI; /* hours: 11 */

WEEK = WEEK_INI; /* day of the week: Saturday */

DAY = DAY_INI; 7= e 0 =

MONTH = MONTH_INI;  /* month: 01 >/

YEAR = YEAR_INI; 4= e @0 =

RTCMK =1; /* Mask fixed interval or alarm interrupt of real-time counter (disable interrupt) */
RTCIF = 0; /* Clear interrupt request flag after changing CTO to CT2 */

RTCEN = 0; /* Stop supplying control clock for write access to real-time counter */

Q [BA=] A R 1) 25 A7 s 18
T RGN B (fsu) AESETHERS, HEZHE CPU Il (feru) , RIEF RSP (fsus) @JJ_U A
DAWCEAH R BFAEEE . TBANAHIC A7 A7 28 7 BRI il b e (X 827 A7 28 TG 75 SR A4z il s b
B FANE AL A7 0 (PERO) [¥) RTCEN £74 1, R4t 4. SRPATHICH ﬁ%%ﬂ’] SRR,
IR I B 4y (RTCEN = 0) DURFEIIEE.
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FNE RIIFERFTH

43 FEh#

FEJR BIRE P AT hdwinitQe&iEUs, 1 main(ea %, AT AAA# s a0 1 i B A AT
JABSEIN TS 2 HT, N flash A7Aif g T R A R R s B Gl — MR A R TS N, R I AT

PG AE hdwinit()e& 20H 1 RGN B ERAERR B, S SE 4 TMOO JIT T+ 2 I il i, 757 R G phi ity

CPU RHBI AR 2 Bt R, MRCLFIE 2 B, RVPEIE TMOO i, REHALE HALT B FHIFHL
B, IRPRE RIS R IE = 00 . WHBMERRAH IR, UL, 57 AP RbRS, E0
o7 TR 2 o s T T A

B 4-3. ERE (main.c)

/

CPU I #0121 1 W B2 83, B EARTFEAE A

CH T T B e R % 4% 8 MHz (typ.), RIL 20 s i 45 21 &4 MHz (typ.). )

WVETTEY (L4CPURY § 95 MHZE % BT, (81 12 7 1R DT FERER . )

void main(void)

v 4

T
/* Change CPU clock from undivided main clock U £ BT EEPROMYT S IGNAT I BLE AR b, W45
. AR T Y oL E T B RS, SRR HITEEPROM f)j 5
change_CPUCTCAINSYSCLICL2): B, 85 FHAIT DI, 2 BB b I AR . L, O T oH I
BE#hRRE, BFTLMUAT DIQ) «
(CHPEAI N, S%4.6 BT WHIRS. D

/* Set low power consumption mode */
Set_LowPowerMode();

/* Read display mode from flash memory */
Read_ClockMode();

/* Execute DI after EEPROM emulation library exeCution */
DIO:;

/* Set 12-/24-hour display from the display mode to the real-time counter */
Set_ampm(Q);

/* 1s timer TMOO request flag set (2 second lapse)? */
%f(Wait_TMOO() == FALSE)

/* Clear timer 00 interrupt mask flag (enable interrupt) */
Clear_Tm0OOIntMsk();

/* HALT mode until timer TMOO interrupt is generated */
HALTQ; <— 4T HALT §54

}

/* Clear timer 00 interrupt request flag */
Clear_Tm0OIntReq() ; e #y1 JL ke 5 S AT i A 25
A DR B3k o T 328 SR e i

/* Stop timer TMOO */
Stop_TMO0(Q);

/* Set subsystem clock to CPU clock */
Change_CPUCIK(MAINSYSCLK_SUBCLK);

/* Stop internal high-speed oscillator */
Stop_HispeedIntCIk();

/* Start real-time counter */
Start_RTC(Q):

/* Release interrupt mask flags */
Clear_IntMask();

/* Enable interrupt */
EIO:

/* Infinite loop */
while(l)

{ /* HALT mode */

HALTO: <— HUiT HALT #4
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B INE (RIS

(1) RENRERBIEAEL
R BT R AR BRI, AR BN AR B AR A I R 0 0 A I R 3 A I )
W ER R A R T IR A 1T LU SRS (RSTS = 1: RO ERAE) fill.
TRANEMEN XT1 RGI[FER T, SAUEH —A 5 N 3855 D) R FF R % R 8 I [B) o 7EFR )3 A HH 5 I 2%
TMOO il 2 #b. R THRG AN, IEHERIRGARNE] K. )
TEUE A I B ol R A%, R A — ARG R QR RN PP EE RGN P 4y CPU B4
(feru) &

EH 4-4. BAESRE LN RESE (main.c)

Set_HispeedIntCIk()

[ouT] =

void Start_HispeedIntCIk(void)

/* Operate internal high-speed oscillator */
RSTOP = 0;

/* Oscillation stabilization wait for internal high-speed oscillator */
while (RSTS == 0)
{

NOPQ);
b

Stop_HispeedIntCIk()

T - CEBEZ W I RS 2, Rty A
; P I 3 AL 45 CPU Il I—
void Stop_HispeedIntClk(void) —
{

/* Stop only if CPU clock is running on high-speed system clock or subsystem clock */
if((CLS == 1)||(MCS == 1))
{

RSTOP = 1;
b

Set_SubSystemCIk()

[ouT] =

Qoid Start_SubSystemClk(void)
{

/* Set the subsystem clock to XT1 oscillation mode (connected to crystal resonator) */
XTSTART = 1;

Qe R
TEFRYER] CCT8KO ikt sh s, w5EM hdwinitOR%, e CHYIIBEFBAVIIAE) KIVIEE
b &, RETH main() K. 76 hdwinit) 20 AR ERES IRER, CEPIAT THIGL, bR
/ﬁgc
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FNE RIIFERFTH

(2) Y#: CPU R (feru)
LU T CPU I A B ol & 0 SN, T AL — S 7] T B D e 4 3 2
PR RGN B DB T RGN, BUE MR, A CLS A7 LU, AR 2 I EmE 3 R Ge i 4,
VI TR AR AS (R A3 AR LL I, ZR 40 5 B A5 — e 1) B 2 I B 2R 25

¥ 4-5. PJ#k CPU B8 (main.c)

/
H Change_Clock()
; Switch supply source of CPU clock
c [ N] UCHAR clk
; [ouT] -
; /
void Change_CPUCIk(UCHAR clk)
{
——switch(clk)
{
/* Change CPU clock from main system clock divided by 2 to undivided clock */
case MAINSYSCLK2_ 1:
{
/* PCC2, PCC1, PCCO = O (undivided) */
PCC = PCC & 0b11111000;
/* Wait for time required for clock switch (fXP/2 —fXP) (8 clocks) */
Wi e X /* NOP requires 2 clocks, so 8/2 = 4 */
JEIR4/NNOP i i] —> NOP_4 40 e R G I 0 3 A0 L I S T 8 B A B D
break;
¥
/* Change CPU clock from undivided main system clock to main system clock divided by 2 */
Ease MAINSYSCLK1_2:
/* PCC2, PCC1 = 0, PCCO = 1 (divided by 2) */
PCC = PCC | 0Ob00000001;
/* Wait for time required for clock switch (fXP —fXP/2) (16 clock$) */
* H = *
i@ﬂiﬁfi - ﬁOPN%P requires 2 clocks, so 16/2 8 */
HEIR8ANOP (K]} 7] -
break;
}
/* Change CPU clock from main system clock to subsystem clock (32.768 kHz) divided by 2 */
case MAINSYSCLK_SUBCLK:
L /* Supply CPU clock from subsystem clock */
Css = 1;
/* Check status of CPU clock with CLS bit (1 = subsystem clock) */
while(CLS == 0)
NOPQ);
FELERGM N <> TREMN B Z WP HETHILT, B CLS.
break;
¥
/* Change CPU clock from subsystem clock (32.768 kHz) divided by 2 to main system ¢lock */
case SUBCLK_MAINSYSCLK:
{
/* PCC2, PCC10 = 0, PCCO = 1 (divided by 2) */
PCC = PCC | 0b0O0O0O00001;
/* Supply CPU clock from main system clock */
CSS = 0;
/* Check status of CPU clock with CLS bit (0 = main system clock) */
while(CLS == 1)
{
NOPQ);
by
}
—7}
¥
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(3) BERIyFERR
Tk A PR 2 728 (RMC) WE K 56H.

T 4-6. WEMIIFEER (main.c)

[k kK ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok ok K ok ok K ok ok ok ok K ok ok K ok ok o ok K ok ok K ok ok ok ok K ok ok K ok ok o ok K ok ok K ok ok K ok ok ok ok K ok ok K ok ok ok ok K ok ok ok ok ok o ok K ok ok K ok ok K ok ok ok ok K ok ok ok ok

Set_LowPowerMode ()

[T N] -
[OUT] -
-*****‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k********~k~k****‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k**************‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k**************‘k*‘k***‘k***/

oid Set_ LowPowerMode (void)

~ <

/* Set regulator (fix to low power consumption mode (2.0 V)) */
RMC = 0x56;

(4) {§H EEPROM 1 E L flash TEfE5s
R AR TS AT flash 7fifes. R BRI ELEN (WK EAN PR ELr~4) , KEHE
e E R T, W BRI BN, WIIeME CEoRR, 12 /B g AR R,

Y& 4-7. 3 Flash 77528 (main.c)

/
; Read_ClockMode()
; Read display mode (12-/24-format) with EEPROM emulation library
: [N -
; [ouT] -
: /
void Read_ClockMode(void)
{
UCHAR Result;
/* Set FLMDPUP */
FLMDPUP = 1; —= |_FLMDPUP W
/* Initial setting for EEPROM emulation */
Init_EEPROMQ);
/* Read display mode with EEPROM emulation and set as initial jvalue */
Result = uctEEPROMReadEx_A( EEPROMDATA_NO, Clock_Mode);
/* Clear FLMDPUP */
FLMDPUP = 0; -
/* Set initial value (second, 12-hour display) in case of read error */
it (Result !'= EEE_NORMAL)
{
Clock_Mode[ MODE_HHMMSS] = SS;
Clock_Mode[ MODE_AMPM] = MODE_12;
3
3

\I 4

Q [44] FLMDPUP {i;
1E 78KO/Kx2-L RAtdxEH#s+, FLMDPUP {7220 E A 1 UHIT B4ift. M{EH EEPROM i &JE, FHfE
PUTIZPEZ AT & FLMDPUP 74 1, N RHATE R LN, %E FLMDPUP {7 0.
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(5) WELHTHEK AMPM £f
# main() A, M flash 774if 38 B2 R R AR R 15 5 SEIN T B0 K AMPM 47,
LERBIRET Y, 12 /NS BoRIGE IR 1 B b B 1 B B T % 4788 HOUR 1, R B RBEsC N 12 /i i
AN 24 NI EOR, MIFREREX AR EME. 2K, 9 AMPM AL 12 /NIRAR R 24 /NN, B0 AR R 1)
HAH 0, Frlh—E ZHL R A7 A
KT af s e B M PEAIEIIES % 4.5 INTPL, INTP4 HEiARS

VE8 4-8. %E AMPM £ (main.c)

Set_ampm()

[1 N] -
[ouT] =

Qoid Set_ampm(void)

UCHAR tmp;

/* Supply control clock for write access to real-time counter */

RTCEN = 1; 3] 1347 i e e

/* In the case of 12-hour display */
— if(Clock_Mode[MODE_AMPM] == 0)
{
/* Set AMPM (3rd bit) to 0 (12-hour format) */
RTCCO = RTCCO & 0Ob11110111;

3

/* In the case of 24-hour display */
else

{

/* Read time register (save value of this register before changing AMPM bit) */
tmp = HOUR;

/* Set AMPM (3rd bit) to 1 (24-hour format) */
RTCCO = RTCCO | 0b00001000;

/* Change 12-hour display to 24-hour display and set */
/* If 12H, set OOH */

— if(tmp == 0x12)
{

HOUR = 0x00;

by
/* 1f 32H, set 12H */
— else if(tmp == 0x32)

HOUR = 0x12;
3
/* If 21H to 27H, 30H, and 31H, deduct OEH */
— else if((0x21 <= tmp && tmp <= 0x27)|| (tmp==0x30) || (tmp==0x31))
{

HOUR = tmp - OxOe;
H
/* 1T 28H and 29H, deduct 08H */
— else if((tmp==0x28) || (tmp==0x29))
{

HOUR = tmp - Ox08;

-}
/* Stop supplying control clock for write access to real-time counter */

RTCEN = 0; ~—| LR
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4.4  SERFER RS

R BIRE P, T8I R SIS s i i SR A R I B

LU, gy, R TR ARSI, SO B HIRE AEA 1 (RTCCL) B RWAIT A7 A s b 1 G i i &,
BEREAD b, R RWST et mvbdds b R, WRTESLHv s 1k (RTCE = 00 WiE
ML, T RWAIT AT RCE . 9SENvhgus ik, BITRE T RWAIT 7, RWST bRt RIFAZ.

List 4-9. SERTFEHET (nt_RTC.c) (1)

#pragma sfr
#pragma nop
#pragma interrupt INTRTC Int_RTC

/e
* Include header files

O e e e e e */
#include "Kx2_eee.h" /* Sample program header */
#include "LowPower.h" /* Sample program header */

)

void Set_DisplayData_by_ssmmddMode( UCHAR *);
void Set_DisplayData_by 12 24Mode( UCHAR *);
void Display_LED( UCHAR *);

extern UCHAR Clock_Mode [EEPROM_DATALEN]; RN SN

extern UCHAR RTC_Data[3]; —
extern UCHAR const LED_Pattern[]; I B

RTC_1sec() Real-time counter interrupt function

Qoid Int_RTC(void)
UCHAR display_data[2];

/* Stop counter, counter value read/write mode */
AT & 13 | BRSNS R

/* Wait until counter value read/write mode is set */

while(RWST == 0)
{

|: NOPQ);
3

/* Read counter register value */
RTC_Data[SS] = SEC; -

RTC Data[WM] = MIN: < W# /s |
RTC_Data[HH] = HOUR;

/* Counter operating mode */
RWAIT = 05 <———[ glif s fimt |

/* Set display data according to display mode (hour/minute/second) */
Set_DisplayData_by_ssmmddMode( display_data );

/* Display to 7-segment LED */
Display_LED( display_data);

/* Clear interrupt request flag */
RTCIF = O;
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V&8 4-9. SERHEP# (nt_RTC.c) (2

void Set DisplayData by ssmmddMode ( UCHAR *display data)
{
UCHAR tmp;

—— switch (Clock_Mode [MODE_HHMMSS])
{
/* Display minute */
case MM:
{
tmp = RTC_Data[MM];

display data[LOW] = LED Pattern[ (tmp & 0x0f)];
display data[HIGH] = LED Pattern[ ((tmp & 0xf0)>>4)];
break;

}

/* Display hour */

case HH:

{
/* Set hour display data according to display mode (12-/24-hour display) */
Set DisplayData by 12 24Mode( display data );
break;

}

/* Display second if 0 or another value */

default:

{
tmp = RTC_Data[SS];
display data[LOW] = LED Pattern[ (tmp & O0x0f)];
display data[HIGH] = LED Pattern[ ((tmp & 0xf0)>>4)];

B 4-9. ERHHECRRT Ant_RTC.c) (3)

void Set_DisplayData_by_ 12 24Mode( UCHAR *display_data)
{
UCHAR tmp;
tmp = RTC_Data[HH];
/* Distinction of 12-/24-hour display */
—— if (Clock_Mode[MODE_AMPM] == 0)
i /* Modify display data for PM12 to PM11 and light DP of higher digits */
. N W AE A S 21H B B, B2 20H,
if (tmp >= 0x21) A Dp 5%
tmp = tmp - 0x20;
display_data[HIGH] = (LED_Pattern[((tmp & O0xf0)>>4)1)& 0b01111111;
else
{
display_data[HIGH] = LED_Pattern[((tmp & 0xf0)>>4)];
3
/* 1f 12-hour display, light DP of lower digits */
display_data[LOW] = (LED_Pattern[(tmp & Ox0f)])& 0b01111111;
— else — —
{ [ L2 R, BB Dp |
/* If 24-hour display, light DP of higher digits */
display_data[LOW] = LED_Pattern[(tmp & O0x0f)];
display_data[HIGH] = (LED_Pattern[((tmp & Oxf0)>>4)]) & 0b01111111;
L3}
} N —
| w24 i, BRI Dp ——

N I 7/

Q [ 245 L (A s A5 46 B o i B 5 o 1) 3 A7 4%
SERFEEL, INTPL FUINTP4 i, &1k i Edidedm oy, FrCAECH et AR EREAE, (Hid, R4t
CPU 4t (fepu) , W3 I 27 senl LA S .
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4.5 INTPL, INTP4 FWiiR%
A INTPL A Wil ik JF o8 58 BB s I 143 D b0 e, 4] INTP4 A Wi i FF o0 52 il 12/24 /N SR )46

(1) INTP1 HTfR%
SR TR e A R . M R R, 7 BE LED i s i b e

EH# 4-10. INTPL FHiR% (Int_Intp.c)

/*

*

. Preprocessing directive (#pragma) y
#pragma sfr

#pragma nop

#pragma interrupt INTP1 SW_hhmmss

#pragma interrupt INTP4 SW_12 24

/*

* Include header files

* */
#include "Kx2_eee.h" /* Sample program header */

#include “"LowPower._h" /* Sample program header */

/*

* External reference (functions)

* */

extern void Set_DisplayData_by_ssmmddMode( UCHAR *);
extern void Set DisplayData_by 12 24Mode( UCHAR *);
extern void Display_LED( UCHAR *);

/*
*

External reference (variables)
* */

extern UCHAR Clock_Mode [EEPROM_DATALEN] ;<—— it |
extern UCHAR RTC_Data[3]; =
*‘{ I B s

N

SW_ttmmss() INTP1 interrupt function

Called each time switch SW5 is pressed

PRI

[rN] -
[ouT] =
oid SW_hhmmss(void)
UCHAR display_data[2]; /* Display data */
/* See port status (SW chattering countermeasure) */
— if(P3.0 == 0
{
switch (Clock_Mode[MODE_HHMMSS])
— {
/* If second, then display minute */
case SS:
Clock_Mode[MODE_HHMMSS] = MM;
break;
3
/* If minute, then display hour */
case MM:
Clock_Mode[MODE_HHMMSS] = HH;
break;
3
/* If hour or other, then display second */
default:
Clock_Mode[MODE_HHMMSS] = SS;
}
—3
/* Set display data according to display mode (hour/minute/second) */
Set_DisplayData_by_ ssmmddMode( display_data );
/* Display to 7-segment LED */
Display_LED( display_data);
/* Clear interrupt request flag */
PIF1 = 0O;
—3
H
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(2) INTP4 Hl7
2 12 NIRRT R 24 /N BRI (AMPM AZHOMEM O 20282 1) , I 22 HOUR [1EAE 4 0, Frbd
DTURTEFIEAS A, T H, 12 /N R ER 24 /NHE IR SR, AT R il % B i 32 [0 B I 503 77 2%
HOUR.

FEH 4-11. INTP4 RS (Int_Intp.c) (1)

void SW_12_24(void)
{

UCHAR tmp; /* Temporary saving */
UCHAR display_data[2]; /= pisplay data */

/* See port status (SW chattering countermeasure) */
— if(P3.3 == 0)

{
/* Supply control clock for write access to real-time counter */
RICEN = g - A 42 )
/* Stop counter, counter value read/write mode */
RWAIT = 13 — B TR R |
/* Wait until counter value read/write mode is set */

while(RWST == 0)
|: ¢ NOPQ); \alue of 24-hour \alue of 12-hour
H format register format register
/* Save hour count register */ Convert
tmp = HOUR; e ol 12H  goH«12H
: ~—{R {295 fr 2R i o1 o1h
/* 1T 24, display using 12-hour display */
[ if(Clock_Mode[MODE_AMPM] == MODE_12) 02H 02H
{
/* Switch 12 - 24 display */ 03H 03H
Clock_Mode[MODE_AMPM] = MODE_24;
04H 04H
/* Set AVPM (3rd bit) to 1
(24-hour display) */ O5H 05H Not
RTCCO = RTCCO | 0b00001000; 06H 06H >processed
/* Change 12-hour format to 07H O7H
24-hour display and return */
—  if(tmp == 0x12) 08H 08H
{
HOUR = 0x00; 0O9H O9H
3
— else if(tmp == 0x32) 10H 10H
{ 11H 11H ~/
HOUR = 0x12; Convert
} 12H 32H
I else if((0x21 <= tmp && tmp <= 0x27) ~ 12H«32H
1 | (tmp==0x 13H 21H
tmp==0x
¢ HOUR = t 0x0 e 1 220
= tmp - OxOe;
— glse i F((tmp==0x28) | | (tmp==0x29)) or 2o Deduct
: 16H 24H " o
HOUR = tmp - Ox08; 17H 25H
_ 3
ilse 18H 26H
3 HOUR = tmp; 19H 27H

1 1 — -

. . ) RTC_Data[HH] = HOUR; 20H 28H Deduct
21H 29H 08H
22H 30H Deduct
23H 31H OEH
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B 4-11. INTP4 R4 (nt_Intp.c) (2)

/* If 24 or other, display using 12-hour display */
— else

{
/* Switch 12®24 display */
Clock_Mode[MODE_AMPM] = MODE_12;

/* Set AMPM (3rd bit) to 0 (12-hour display) */
RTCCO = RTCCO & 0b11110111;

/* Change 24-hour format to 12-hour display and return */
— if(tmp == 0x00)
{

HOUR = 0x12;
¥
— else if(tmp == 0x12)
HOUR = 0x32;
— glse IT((0x13 <= tmp && tmp <= 0x19) || (tmp==0x22)| | (tmp==0x23))
HOUR = tmp + OxOe;
— else 1T((tmp==0x20)| | (tmp==0x21))
HOUR = tmp + Ox08;
else

HOUR = tmp;

H
RTC_Data[HH] = HOUR;

— 1}
/* Counter operating mode */
RWAIT = 0; ~<—{ BRI |
/* Stop supplying control clock for write access to real-time counter */
RTCEN = 05 < frabdhlin e i |

/* Set hour display data according to display mode (hour/minute/second) */
Set_DisplayData_by_ssmmddMode( display_data );

/* Display to 7-segment LED */
Display_ LED( display_data);

— }
/* Clear interrupt request flag */
PIF4 = 0;
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4.6 KA AN WTAR S

K] 2.53 V +0.1 VAR FIE R, 7% A — M A R P g

Tl ARSI, O T{EH EEPROM )i BLZEK Bonti a5 N F flash {74k 8%, D620 o 3 il 4 v s e, JF AL
CPU I 4l (fepu) W20 HI B SRR IN Bl (4 MHZ  (typ.) ) 424, (ZEHAT flash A5 210 A%, CPU N4
(ferw) AR T RERBMEA BT ) o B FRIOSEAE, CPU BHD (ferw) RIEIFEIT RGN EE (fsus) 1E AT
B, A5 ok P R TR B

EEPROM 1) ELIZE (AT WATRIAE 1 v 7, 620052 8 LA FF) o B8 B i b s

THE 4-12. LVI RS (nt_LVIc) (D)

7~
* Preprocessing directive (#pragma)
* */
#pragma sfr
#pragma interrupt INTLVI LVI_vdd
7= | EEPROM fi LRt
* Include header files | OM {3 AT
* r4 */
#include "eeelib.h" /* EEPROM emulation library header */
#include "Kx2_eee.h" /* Sample program header */
#include “LowPower_01.h" /* Sample program header */
/*
* Declare prototypes
* */
UCHAR EEPROM_Write(const UCHAR, const UCHAR *, UCHAR *);
/*
&7 External reference (functions)
* */
extern void Write_ClockMode(void);
extern void Change_CPUCIK(UCHAR clk);
extern void Set_HispeedIntClk(void);
extern void Stop_HispeedIntClk(void);
/*
2 External reference (variable)
* */
extern UCHAR Clock_Mode [EEPROM_DATALEN] ; <—| B
/
E LVI_vdd()
Interrupt occurs at 2.53 V £0.1 V
[1 N] = < :
[OUT] - | A <LV,
: A HURBEAE A PR k /
void LVI_vdd(void)
{ MHAEALHE EEPROM 1/ HUBERIIAAT W A8 b 16
- , TR AR T S0 A5 P AT £y b 2
/* Power supply voltage < LVI detection voltage */ i ok
— Gravie =58 T EREh R
{

/* Light warning LED */
LVI = 0;

LED_LVI =0O0; | KFTTTT===="
- A IEflag=0
/* Operate internal high-speed oscillator */

Start_HispeedIntCIk();

/* Switch CPU clock to internal high-speed oscillato | = & cc—mmnnn e e o - -
Change_CPUCIK(SUBCLK_MAINSYSCLK) ; A FE R T R b s 2 b e A

/* Set other interrupt (RTC, INTPO, INTP4) mask flag:
Set_IntMsk_RTC_INTPQ);

/* Write display mode to flash memory */ - )
Write_ClockModeQ); — HUTEEPROM 1jj 2L

/* Disable interrupt */
DIO:;

/* Clear other interrupt (RTC, INTPO, INTPA) maf | iraweipijmi |- yri IEflag=0
Clear_IntMsk_RTC_INTPQ; I TP TAR R B

/* Change CPU clock to subsystem clock (32.768 T b b A
Change_CPUCIK(MAINSYSCLK_SUBCLK) ; g ks e

/* Stop internal high-speed oscillator */
Stop_HispeedIntCIk();

— 1}
IE flag =1
/* Clear interrupt request flag >~ | = Feeeooo---

LVIIF = 0;
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ELLaE!

EEPROM 1 B AT 5 IN USR5 ARG i, B A A IR HER ], 7EIX R 00 R B3 25 A

FEH 4-12. LVI FHRS (nt_LVIc) (2)

N

Write_ClockMode()

e

[l N] -
[ouT] -
/

oid Write_ClockMode(void)

UCHAR temp;

FLMDPUP = 1; <% FLMDPUP # &

EEPROM_Write(EEPROMData_No,Clock_Mode, &temp) ;

FLMDPUP = 0; —=
3
/

H EEPROM_Write()

H [1 N] const UCHAR ucEEPROMNo, const UCHAR *ucEEPROMBuf, UCHAR *ChangeBlock_Count
H [ouT] UCHAR Result

UCHAR EEPROM_Write( const UCHAR ucEEPROMNo, const UCHAR *ucEEPROMBuf, UCHAR *ChangeBlock_Count )

/* Local variables */
UCHAR i; /* Loop counter */
UCHAR Result; /* Return value of EEPROM emulation library */

/* Write to flash memory with EEPROM emulation library */
Result = ucEEPROMWriteEx_A( ucEEPROMNo, ucEEPROMBuf );

/* If data full */ — —
— if (Result = ERRFULL) ~*|_MMEHl, SCEiXAH |

/* Change block with EEPROM emulation library */
Result = ucEEPROMChangeEx_AQ);

— if (( Result == EEE_NORMAL ) || ( Result == NMLBLK ))
{

/* Increment block change counter (counting from O to FF is possible) */
(*ChangeBlock_Count) = (*ChangeBlock_Count) + 1;

/* Once block has been changed, write to new effective block with EEPROM
emulation library */
Result = ucEEPROMWriteEx_A( ucEEPROMNo, ucEEPROMBuf );

/* End in case of write error */
if ( Result != EEE_NORMAL )
{

b

/* Erase previous effective block with EEPROM emulation library */
Result = ucEEPROMEraseEx_A(Q);

return( Result );

—

return( Result );
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