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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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XENESANAS 740 B2 EE

1. 740 RBYEKXIEF
T40 WG A R BN 1 -

(1) A RAE ] ROM DX (¥ R0 (1 e AR = 1) -0k 75 2

(2) AeX BINAS . FAfas . VO BEATALFL AT B A A I/ e 4R 2

(3) F& 1 rhbrIE AL FE T RE o

(4) 45 AT AL RN 2 T R s 4 1 A hik - Bk T e

(5) DTEHAFAMER) 10 s ThbE.

(6) NG RNk GERAT Ak S A2 2 (). /O AT /O Z [0 {Efif#3F1 1O Z RlHis 5 Thkg.
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740 F&
XENESANAS 740 B2 EE

2. BWHMA 740 EEIBIESHIALIE

2.1 FiESRENEE
(D kst (Bhdfs ADC)

ADC $8A1E X BHERRRE T A 1R M (XD« f7EfiFes M A AR & C N AN, dRAAM (XO
FER AR Co BB, 2N8s A FNAEALE, MRRSERAERL. Hi, M (XD HARHEZF A7 5% X §5m kit
(RIAEAE 2% o

iy
CLC @®
SET @
LDX #ADDATA ®
ADC $10, X @
CLT ®
Q4D

O¥ AT FRE C NAE 0.
@ X AU AR E TN EE 1.
@¥#ADDATA (fil: 70H) HANASHE 274758 X,

@A 3217 70H HuhEI P 2% 8OH ikt (70H+10H) [N AFBEAIFRE C N EAIN, 25542 70H
HuREF AT A5G Co

70H Hhhit < 70H Hutik: + (70H+10H) Huhk + C

O X AU AARE T HNEE 0.

Blhm: 70H Huhkf I 25k S3H. 8OH Hubki I 4Ah 21H, EQ~ORIEAHUTIE 70H Hullk [ A 4245 74H,
WAL ARE C AN 0,
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740 j&

RENESANS 740 KB 2B FE

(2) WiEissH (BhidfF SBC)

SBC $547E X AHAAARE T 4 1 P M (XD [N 20k 2 A7A 665 M IS BRI b C A 25 1AM,
ZERHAANM (X)) FBAibr& Co U, ZBINgs A RN HEARLE, TERSEERESRML. Hd, M (XD A48k
PAF B X R A M hE AR 25

1y
SEC @®
SET @
LDX #SBDATA ©)
SBC $10, X @
CLT ®
LD

OB FRE C N AE 1.
@F X AN FRE T RN AE 1.
@F4#SBDATA (ffil: $80) AN 27 4788 X,

@WGAF 221 SOH Hutk [ /8 250k 25 90H Mtk (SOH+10H) [ BRI AR & C I AIAMD, S5 51N
QOH il F {7 bR ki C.

SOH Hidl- <« 8OH His i — (SOH+10H) it — | C |G

©f X AZIBFRE T N AE 0.

Wit. SOH Huhik ) N 2%k S3H. 90H il N2k 21H, FEO~G® 4542475 SOH Hihikf¥) Py 2848k 32H.
HERT AR C I A 1,
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740 F&
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22 BRI ERER
(D) EArER (BdsF BBS)

BBS it &Ml RN A B A7 Al ds M B E AL 1. BGZAN 1, s R BldR e il FeR% H bRkl A1
Pt WA 0, BHAT R — 5k HR4 .

1y
BBS 0, PO, START
AFE A
START:
AbPE B
QD)

s PO FIAL 0 4 1, SRS E] START. Wit PO (A7 0 4 0, midhdT F—4484.

Ui 11 POO 2 “H” HP2

NO

AbEE A

A

AbFE B

RCJ06B0103-0100/Rev.1.00 2005.09 Page 5 of 85



LENESAS

740 j&

740 IRSEIEFE

(2) JHEEI#ER (BhdfF BBC)

BBC f52 MK RN as sl A7l MBRSE AL 1o WnAGZA 0 0, SR BlTR el Fes H brsthhit g #Hxs
gk WAGZAA 1, BRAT R KRS

%1
RESET:
ALER A
BBC 7,P1, RESET
A3 B
CUEHD

oSt P EIAL 7 4 0, SRS E] RESET. Wus I PL AL 7 K 1, wiPdT F—45464.

A

Ui P17 4 “H” HLP?

AbFE B

YES
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1RENESAS

740 &
740 IXSEIEFE

2.3

WHERAILE (EAU/ERD
(1) EAr (Bhid4F SEB)
SEB $RAH5 24 A B A7t M JRE AL | KA AE 1.
D)
SEB 7, PO

(LD
Wi 1 PO TRIAL 7 NS 1.

PO

Biln: G PO NN 53H, {EFRAHUT)G I PO [ &748 4 D3H.

(2) Pk (HEFF CLB)
CLB #5424 BN A BUF AE6E4E M 4RE M4 1 1 2595 0,
1)

CLB 6, P1

Q1:D)
B 1 P1FIAL 6 RN 2591 0.

P1

Blhn: Sl P1ANAN S3H, EFR2HAT IR0 H PL A A AN 13H,
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XENESANAS 740 B2 EE

2.4 IR TEIRTB AL
(1) ZEfEF (WHtfs ROL)

ROL $54K RIns A sl A2ffi s M AHEAIARS C HE, JLARZERI 1AL, RN A sl fA4fds M i
B2 0 AFTBGRARIARE C AR, HERIARE C AR NS A B A7l ds M IIAL 7 (N2

D)
ROL PO

QALY
K 1 PO MIIEAL bR CAHIE, JLNAEZNEIA 1AL,

7 0 J
PO «— C

BN i E PO I AN 53H. BEATkREG C INAN 1, EFRAHUT IR D PO I A4S K ATH. HEAT AR &
C AN 0,

A

(2) BAL (BdsF ASL)

ASL 54K 2 A slE Al M T AR 1AL B, BNy A S feifds MR 0 280 0. 53
Gb, ERIFREG C AR A BUEE AR M AL 7 N2

(D)
ASL PO

Ui
K PO IIFTAT AL 2R 1 Az

C [« PO «— 0

BN i E PO I AN 53H. BEATkREG C FINAN 1, EFRAHUT IR 1 PO I A4S K A6H . HEAT AR &
C AN 0,
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(4) H¥%Ar (BT LSR)
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740 J&
X z ENESAS 740 KB 2B FE

3. EARLEBRIIZFHITF

3.1 RAM ;&%
(1) ME%E
feE XH, 1B RAM.

(2) #iM
M RAM il SAVEPT JT4A3%ER LENGTH #1511 RAM.

RAM

SAVEPT

LENGTH M=

T
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740 j&

RENESANS 740 KB 2B FE

(3) WK

(X) < LENGTH

(SAVEPT—1+(X)) < (A)

X) — X)—1

NO

X)=0?

YES

RETURN

(4) FEFPiE

ekAhk kA Ak A Ak A h Ak hkhkhhhkhhhkhhhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhrhk Ak kh ki rkhrkrx%
7

; RAM clear routine
;*******************************************************
RAM CLR:
LDX #LENGTH ;RAM length
LDA #3500
RAMCL1: STA SAVEPT-1,X ;Clear from SAVEPT
DEX ; - to SAVEPT+LENGTH-1
BNE RAMCL1 ;Clear end ?
RTS ;Yes
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740 B&
X z ENESAS 740 KB 2B FE

3.2  BuEMFRE (RAM)
(1) Mgz
1 RAM X Y& IE 500

(2) P
M RAM Hitik LOADPT F 4K LENGTH 71 A% 1% 2] SAVEPT FFURiE S HuhE .

RAM

LOADPT
LENGTH

T
ik
SAVEPT
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740 j&

RENESANS 740 KB 2B FE

(3) WK
TR1 DAT

(X) < LENGTH

|«

(A) ~ (LOADPT—1+(X))

(SAVEPT—1+(X)) ~ (A)

X) — X)~1

NO

RETURN

(4) FEFIHER

DR i b b S b I b S b S IR S b S b S b S S S S b S S b Sb b I Sb b I Sb b b Sb b I db b S Sb b I 4
’

; RAM data transfer routine
,-*******************************************************

’

TR1 DAT:
LDX #LENGTH ;RAM length

TR1 01: LDA LOADPT-1,X ;Transfer data from LOADPT
STA SAVEPT-1,X ; — to SAVEPT
DEX
BNE TR1 01 ;Transfer end ?
RTS i Yes
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740 B&
X z ENESAS 740 KB 2B FE

3.3 HiEfEiE (Bl ROM #iih)
(1) KEZE
f£i% ROM X I8 (e stk o

(2) P
M ROM Hilik LOADDT 44 LENGTH 75 (544125 3] SAVEPT FF4A 3£ S: RAM Hihik .

ik
ROM
LOADDT

LENGTH
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740 j&

RENESANS 740 KB 2B FE

(3) WK

C TR2_|DAT D

(X) < LENGTH

e
|l

(A) ~ (LOADDT—1+(X))
|
(SAVEPT—1-+(X)) ~ (A)

X) — X1

NO

RETURN

(4) PG

,-*******************************************************

; ROM data transfer routine ( address fixed )
,-*******************************************************

’

TR2 DAT:
LDX #LENGTH ;ROM length
TR2 01: LDA LOADDT-1,X ;Transfer data from LOADDT
STA SAVEPT-1,X ;7 — to SAVEPT
DEX
BNE TR2 01 ;Transfer end ?
RTS ;Yes
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740 B&
X z ENESAS 740 KB 2B FE

3.4  BUEMEIE (A7Z ROM i)
(1) MREE
f£i% ROM X I (nfAgHidk) o

(2) #iM

M RAM Hihil: ADDRPTH1 1 ADDRPT [¥] N 2545817 1) ROM Hiuhik 41 FF 464 LENGTH 15 I 5 A4 2% 21
SAVEPT FFUfi#)i%4: RAM Hiht.

SAVEPT
ADDRPT B 1
ADDRPT+1 B 11 fhi%
v ROM
gk +1
LENGTH
T
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740 F&
XENESANAS 740 B2 EE

(3) it

C TR3 DAT )
|

(ADDRPT) — DAT ADL

(ADDRPT+1) — DAT ADH

(X) = SAVEPT-1+LENGTH

(Y) — LENGTH

(M(X)) < ((ADDRPT+1)(ADDRPT)+(Y))

X) = X)-1

(Y) = (V)

(T) < 0

RETURN

e M (XD ARhERF 74 X AR [k A7 A 3% o
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740 j&

RENESANS 740 KB 2B FE

(4) FRFPiEHR

DR i b b S b I b S b S b e S b e S b e S b S S S S b S S S I S b I Sb b I Sb b S Sb b S db b S Sb b I 4
’

; ROM data transfer routine ( address float )
,-********************~k~k~k********************************

’

TR3 DAT:

LDM #DAT_ADL,ADDRPT

LDM #DAT_ADH,ADDRPT+1

LDX #SAVEPT-1+LENGTH

LDY #LENGTH ;ROM length

SET ;Transfer data from
TR3_Ol: LDA (ADDRPT) , Y ; — (ADDRPT+1) (ADDRPT) +1

DEX ; - to SAVEPT

DEY ;

BNE TR3 01 ;Transfer end ?

CLT ;Yes

RTS
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740 j&

740 IRSEIEFE

35 HUEREFHIF
(1) M

F W P BT RAM XA £

(2) #iM

M RAM Hitik SAVEPT 4% [% 7 F o8 Hi 41| LENGTH <7775 50
O, BT R X ek s AL e AE it s N BRAEN B INas Ao

SAVEPT 4

LENGTH
i

_-Y

y__ -

RAM

1EH

62H

05H

10H

F1H

F1H

@RI, KA IE AR S A RN ds A AT IEE. B, WERBNE: A N AR T4 T
FERESR NS, UASHAF 25 A B INES A A

RAM
SAVEPT 4 1EH
62H
LENGTH
A 05H
F1H 10H
vy F1H
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740 j&

RENESANS 740 KB 2B FE

AT, I N F Ok A 25 1 A AR RN A B9 A AT B SR, AR B A AR KT
FTAFREAR A, AU AT A A R0 as A A7

RAM
SAVEPT &~ 1EH
62H
LENGTH
O 10H > 05H A
FIH
vy FIH

@5k, HR RS HE K DO AR A A b, s RER R MEAEA RIS A, BINEE A IINAEEA
o v LU HE PR A7 i 8

RAM
SAVEPT 4 1EH
62H
LENGTH
F 10H
F1H
v 05H «— 05H A
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740 F&
XENESANAS 740 B2 EE

OTE I A il 3k 1 X 38N (M SAVEPT ) LENGTH—1 &) #UTO~@.

RAM
SAVEPT % 1EH
62H
LENGTH—1
S
10H
vy FIH — FIH A
05H

©%, iR XA (N SAVEPT () LENGTH—2 %75 $UiT0O~@.

RAM
SAVEPT & 1EH
62H

LENGTH—2
S
v F1H — F1H A

o 10H
05H

@I, R S (L IE B HTE I H AT O~@, H R e LA g N AL hEAR S 1, At REF% Ry B0
31,

74h, HEAERMNE: A N BN TAAE S TN RN AT Q@M f 2 M B Mas A (N RALH, sREsLTHy
BT
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740 j&

740 IRSEIEFE

(3) it

C SRT DAT )
|

(X) < LENGTH

(WORK00) ~(X)

(A) ~ (SAVEPT—1-+(X))

|
l

(A) = (SAVEPT—1+(X))?

YES
(Y) ~ (SAVEPT—1-+(X))

(SAVEPT—1+(X)) < (A)

A —-O

|
|

X) = X)~1

NO

X)=0?

YES
(X) ~ (WORKO00)

(SAVEPT—1+(X)) < (A)

X) = X1

NO

RETURN
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LENESAS

740 j&
740 55 %2 EFE&E

(4) FRFPiEHR

DR i b b S b I b S b S b e S b e S b e S b S S S S b S S S I S b I Sb b I Sb b S Sb b S db b S Sb b I 4
’

; Sort routine

DR i b b S b I b S b S IR S b e S b e S b S S b S b S S b Sb b S S b I Sb b b Sb b S Sb b S Sb b I S
’

SRT_DAT:
LDX  #LENGTH
SRT 01: STX  WORKOO
LDA  SAVEPT-1,X
SRT 02: CMP  SAVEPT-1,X
BCC  SRT 03
LDY  SAVEPT-1,X
STA  SAVEPT-1,X
TYA
SRT 03: DEX
BNE  SRT 02
LDX  WORKOO
STA  SAVEPT-1,X
DEX
BNE  SRT 01
RTS

;Data length

; SAVEPT <--> SAVEPT-1+WORKO0O
;If use (BCS)
; - then negative

;Minimum data set
; — to A &Y

;Minimum data set
;Next area

;Sort end ?
;Yes
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740 F&
XENESANAS 740 B2 EE

3.6 16 (EBMEIZE (Z#E)D
(1) MREE
B 16 7 —BERIBER I T InVE 5.

(2) P
¥ WORKO00+ 1. WORKOO0 [ P 2551 WORKO1 + 1. WORKO1 [ A 25451, 45 42 A WORKO00+ 1. WORKO0.
B X AHEEARRE T E 1, ASE RIS A N A TIEH

A WORKO00 WORKO1 WORKO00

s WORKO00+1 WORKO1+1 WORKO00+1
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LENESAS

740 j&
740 55 %2 EFE&E

(3) WK

ADD 16

(X) — WORKO00

O~ 0

(T) «~ 1

MX)) < M(X))+(WORKO01)+(C)

X) - X)+1

M(X)) ~ M(X))+(WORKO1+1)+(C)

(T) = 0
RETURN

e M (XD RARhERFA74 X AR [k (047 i 4% o

(4) FiFpiEH

;*******************************************************

; 16 bits BIN. data addition routine
;*******************************************************

’

ADD 16:

LDX #WORKO0O
CLC ;C flag clear
SET ;T flag set
ADC WORKO01
INX ; (WORKOO0+1) (WORKOOQ) +
ADC WORKO1+1 ; (WORKO1+1) (WORKO1)
CLT ;T flag clear
RTS
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740 F&
XENESANAS 740 B2 EE

3.7 16 LEBREIZE (Zi#FH)D
(1) MREE
B 16 7 BERIBER S TR E 5.

(2) P
4 WORKO00-+1.WORKO0 [ P9 2502 WORKO1-+1.WORKO1 [P %, 45 HAEA WORKO00+ 1. WORKO0.
B X AHEEARRE T E 1, ASE RIS A N A TIEH

A WORKO00 WORKO1 WORKO00

=Y WORKO00+ 1 WORKO1+1 WORKO00+ 1
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LENESAS

740 j&
740 55 %2 EFE&E

(3) WK

SUB_16

(X) — WORKO00

O« 1

(T) «~ 1

M(X)) < M(X))—(WORKO01)—(C)ff1 %M

X) = X)+1

M(X)) < (M(X))—(WORKO1+1)—(C)I11 %M

(T) ~ 0

RETURN

e M (XD QARRERF A58 X AR [k (47 i 4% o

(4) FiFpisH

;*******************************************************

; 16 bits BIN. data subtraction routine
;*******************************************************

SUB 16:

LDX #WORKOO0
SEC ;C flag set
SET ;T flag set
SBC WORKO1
INX ; (WORKOO+1) (WORK0O0) -
SBC WORKO1+1 ; (WORKO1+1) (WORKO01)
CLT ;T flag clear
RTS
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740 F&
XENESANAS 740 B2 EE

3.8 16 L #EmMEZEE (BCD)
(1) M
¥ 16 {7 BCD F s34 7 hnvkis 5 .

(2) P
# WORKO00+ 1. WORKO0 [ 5 A WORKO1 4 1. WORKO1 [ N A4, 45 42 X WORK004+ 1. WORKO00.

MRDKE 10 FERFARE D & 1, B 10 ZEHINEE 5K ADC $54. H2, M BERARE C e
18, PrUE AN EE AL ADC $54 1A AT SEC. CLC. CLD f54%-

e X ANBGARE T & 1, AR RIS A WA TIZH.

A WORKO00 WORKO1 WORKO00

= WORKO00+1 WORKO1+1 WORKO00+ 1
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LENESAS

740 j&
740 55 %2 EFE&E

(3) it

ADD_16D

(X) ~ WORKO0

€ <0

(T) ~ 1

(D) < 1

MX)) ~ (M(X))+HWORKO1)+(C)

X) — X+l

M(X)) < (M(X))HWORKO1+1)+(C)

(T) <=0

D) — 0

RETURN

e M (X0 ARhE=F A7 4% X AR [k (47 it 4% o

(4) FEFIHER

DR i b b S b I b S b S b S b S b S b S S S b S S b Sb b S S b I Sb b S Sb b I db b S Sb b 4
’

; 16 bits BCD data addition routine
,-*******************************************************

ADD 16D:

LDX  #WORKOO
CLC

SET

SED

ADC  WORKO1
INX

ADC  WORKO1+1
CLT

CLD

RTS

;C flag reset
;T flag set
;Decimal mode set

; (WORKOO+1) (WORK00) +
;  (WORKO1+1) (WORKO1)
;T flag reset
;Decimal mode clear
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LENESAS

3.9 16 (LB REIZE (BCD)
(1) MREE

¥ 16 {7 BCD F s3T5 18 5

740 j&
740 55 %2 EFE&E

(2) #iM

4 WORKO00-+1.WORKO0 [ P9 2502 WORKO1-+1.WORKO1 [P %, 45 HAEA WORKO00+ 1. WORKO0.

MR 10 BEHIBARRE D # 1, et 10 BEHIIMEIZ 1 SBC $7-4 HIE, BRI HEA ARG C RO E B,
It LIE AN B A SBC #7214 4T SEC. CLC. CLD 54

e X ANBGARE T & 1, AR RIS A WA TIZH.

A WORKO00 WORKO1 WORKO00
= WORKO00+1 WORKO1+1 WORKO00+1
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740 F&
XENESANAS 740 B2 EE

(3) Vit
SUB_16D

(X) ~ WORKO0

€ — 1

|
(™~ 1

(D) < 1

M(X)) — (M(X))—(WORKO1)—(C)14M

X) = (X)+1

M(X)) — (M(X))—(WORKO1+1)—(C)I %ML

(T) <~ 0

D) <0

RETURN

FE: M (X0 ARhE=F A58 X AR [k (A7 it 4% -

(4) FEFIHER

DR i b I b I b S b S IR S b e S b e S b S S S S b S S b Sb b S Sb b I Sb b b Sb b S Sb b S Sb b I 4
’

; 16 bits BCD data subtraction routine
,-*******************************************************

’

SUB 16D:
LDX #WORKO0O
SEC ;C flag set
SET ;T flag set
SED ;Decimal mode set
SBC WORKO1
INX ; (WORKOO+1) (WORKOO) -
SBC WORKO1+1 ;  (WORKO1+1) (WORKO1)
CLT ;T flag reset
CLD ;Decimal mode reset
RTS
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740 F&
XENESANAS 740 B2 EE

310 16 ffREFEEiZE (ZiH#EH)D
(1) MREE
B 16 7 BER BRI T VIS 5.

(2) #iM

¥ WORKO02+ 1. WORKO2 [ P 2551 WORKO1 +1.WORKO1 [1 A 25403, 45 A2 AN WORKO1+1.WORKO1 .
WORKO00+1. WORKO00.

e X ANBGARE T & 1, AR RIS A A TIZH.

WORKO00 ARAL
A WORKO02 WORKO1 WORKO00+1
>< —_
= WORKO02+1 WORKO1+1 WORKO1
WORKO1+1 I IA
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1RENESAS

740 j&
740 55 %2 EFE&E

(3) it

MUL 16

(X) <= WORKO00+1

(T) <= 1

(M(X)) — 00H

X) = (X)-1

(M(X)) < 00H

¥(WORKOO)FI(C)FHIE, ZEE3 147

K(WORKOO+)FI(CHIE, ZEAiIN 147

F(WORKODFRI(CYMHIE, ZE0EH 147

¥ (WORKO1+D)FI(C)FHIE, ZAGER 14

NO

©)=12?

YES
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740 F&
XENESANAS 740 B2 EE

7

© <0

(M(X)) <= (M(X))+H(WORKO02)+(C)

X) = X+l

© |

(M(X)) — (M(X))+H(WORKO02+1)+(C)

X) = X)-1

NO
©)=1?

A

YES
(WORKO1) < (WORKO1)+1

NO

(WORKO1) =0 ?

(WORKO1+1) < (WORKOI+1)+1

(Y) = (Y)-1

@

(T) ~ 0

RETURN

E: M (X)) AARNEZF A A X $R b A2
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740 F&
XENESANAS 740 B2 EE

(4) FRFPiEHR

DR i b b S b I b S b S b e S b e S b e S b S S S S b S S S I S b I Sb b I Sb b S Sb b S db b S Sb b I 4
’

; 16 bits BIN. data multiplication routine
,-*******************************************************

’

MUL 16:
LDX #WORK00+1 ;Product L addr. set
SET ;T flag set
LDA #500 ;Clear product L
DEX
LDA #3500
LDY #16 ;Bit counter set

ROL WORKO0O0 ;Rotate product L
ROL WORKO00+1

ROL WORKO1 ;Rotate product H
ROL WORKO1+1

BCC MUL 02 ;C flag 1 2

CLC ;Yes

ADC WORKO02 ;Multiplicand + product L
INX

ADC WORK02+1

DEX

BCC MUL 02 ;Over flow ?

INC WORKO1 ;Yes

BNE MUL 02 ;Over flow ?

INC WORKO1+1 ;Yes

BNE MUL 01 ;Multiple end ?
CLT ;Yes
RTS
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LENESAS

740 j&
740 55 %2 EFE&E

311 16 UBURMREIZE (Zi#HD

(1) MREE
B 16 7 BER BRI TRRVZE 5.

(2) #iM

# WORKO00-+1. WORKO0 [ 4 4% LL WORKO02+ 1. WORKO02 [P %, FifEAN WORK00+1. WORKO0,
SHAEN WORKO1+1. WORKO1,

e X ANBGARE T & 1, AR RIS A A TIZH.

&AL WORKO00

WORKO02 WORKO00
A WORKO00+1 WORKO02+1 WORKO00+1
&AL WORKO1
= WORKO01+1
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740 j&

RENESANS 740 KB 2B FE

(3) WK

DIV_16

(X) <= WORKO0+1

(Y) ~ 16

(T) <= 1

(M(X)) < 00H

X)) < X)+1

(M(X)) < 00H

(WORKOO)RI(C)FHIE, ZEGH 1 47

F(WORKOO+)FI(CFHIZE, ZEAiHN 147

K(WORKODRIC)FIE, ZE0f3 147

H(WORKOI+)FI(CHIE, ZEAHIA 147
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740 j&

740 IRSEIEFE

(M(X)) = (WORK02+1)?

NO

A

(M(X)) = (WORK02+1) ?

X) = X)-1

(M(X))-(WORK02)

X) < X)+1
NO
Q‘l?\
» YES
X) — X)-1

A 4

(M(X)) <= (M(X))—(WORKO02)—(C) %M

|
X) < X)+1

(M(X)) <= (M(X))—(WORKO02+1)—(C)[{] ¥

|
© 1

la
<

©
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740 F&
XENESANAS 740 B2 EE

7

(Y) = (-1

NO

<v>

(Y)=07?

YES
(T — 0

¥(WORKOO)RI(C)FHIE, ZEqf3 1 47

K(WORKOO+)FI(CFHIZE, ZEAHHN 147

FE: M (XD A ZRBER A7 a8 X 98 [ Uk R 776 2% o
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LENESAS

740 j&
740 55 %2 EFE&E

(4) FRFPiEHR

DR i b b S b I b S b S b e S b e S b e S b S S S S b S S S I S b I Sb b I Sb b S Sb b S db b S Sb b I 4
’

; 16 bits BIN. data division routine
,-*******************************************************

’

DIV 16:

LDX  #WORKO1
LDY  #16

SET

LDA #3500
INX

LDA #3500
CLC

DIV _01: ROL WORKO0O0
ROL WORKO0+1
ROL WORKO1
ROL WORKO1+1

CMP  WORKO02+1
BCC DIV 03
BNE DIV 02

CMP WORKO02

SBC WORKO02

SBC WORKO02+1

ROL WORKO0O0
ROL WORKO0+1

;Surplus addr. set
;Bit counter set
;T flag set

;Clear surplus

;Rotate quotient

;Rotate surplus

;C flag 1 »
; No
;Cannot divide ?
; No

;Cannot divide ?

; No
;Surplus - divisor

;Divide end ?

;Yes
;Rotate quotient
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740 B&
X 2 ENESAS 740 KB 2B FE

4. NRREFHF

4.1 AR (fFi%)
(1) M
W2 TT RAM S0 W00 SCUAE A%, HEAT B e b B

(2) #iM

MZE T RAM Hilik SAVEPT+OFFSET 4404 LENGTH 535 [0 SCA A7 i a8 Bt A% 3% 3] SAVEPT FFUA 1134 45
AR s

B X ARHERAARE T BAL, WATAEEaS M 11R1E . 5340, $REFIFAEXURET GE/EAR) 104 iast + ks

an

RAM

SAVEPT

OFFSET

ik

LENGTH
T
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740 j&

RENESANS 740 KB 2B FE

(3) WK
TRN FIL

(A) — LENGTH

(X) < SAVEPT

(M(X)) — (OFFSETH+(X))
|

X) = X+l

(A) = (A)1

NO

(A)=07?

Yes
(Ty < 0

RETURN

e M (X0 ARhERF A7 4 X AR [k (47 it 4% o

(4) FEFIHER

DR i b S b I b S b I b S b S b e S b I S S S b S S b Sb b b S b I Sb b b Sb b S db b S b b I 4
’

; File handling (transfer)
,-*******************************************************

’

TRN FIL:
LDA #LENGTH ;File length
LDX #SAVEPT
SET ;T flag set

TRN 01:
LDA OFFSET, X ;Transfer data from
INX ; — SAVEPT + OFFSET
DEC A ; — to SAVEPT
BNE TRN 01 ;Transfer end ?
CLT ;Yes
RTS
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740 B&
X 2 ENESAS 740 KB 2B FE

4.2  NHLE (T
(1) M
F 2 TT RAM S0 0 SCHAE RS, HEAT SR AT kb 3

(2) #iM

4% 5T RAM Hihil: EXCHPT+OFFSET JFAA (I LENGTH 5247 ) SO 47 it 4% %08 Al EXCHPT JF 4 %) LENGTH
T SO A B AT AT e

B X ARMERAARE T BAL, WATAEEaS M 1L1E . 5340, $REFIFAEXURET GB/EAR) 14 iast + ks

&

RAM

EXCHPT

OFFSET

LENGTH
T
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LENESAS

740 j&
740 55 %2 EFE&E

(3) it

EXC_FIL

(A) — LENGTH

(X) — EXCHPT

|

I‘
(Y) = (0+(X))
|
(T) < 1

(M(X)) — (OFFSETH+(X))

(T) <= 0

(OFFSET+(X)) < (Y)

X) = X)+1

(A) — (A1

NO

RETURN

e M (XO CQAEhERF A58 X AR [k (47 i 4% o
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740 j&

RENESANS 740 KB 2B FE

(4) FRFPiEHR

DR i b b S b I b S b S b e S b e S b e S b S S S S b S S S I S b I Sb b I Sb b S Sb b S db b S Sb b I 4
’

; File handling (exchange)
,-*****************~k~k~k~k~k~k********************************

’

EXC FIL:
LDA #LENGTH ;File length
LDX #EXCHPT
EXC 01:
LDY 0,X ;Exchange data of
SET ;  — EXCHPT + OFFSET
LDA OFFSET, X ; - with EXCHPT
CLT
STY OFFSET, X
INX
DEC A
BNE EXC 01 ;Exchange end ?
RTS ;Yes
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740 F&
XENESANAS 740 B2 EE

4.3 okt ([E45 BCD—3E/E£4E BCD)
(1) MREE
45 BCD AUk # 3 il AR 45 BCD ¥ -

(2) #iM
F2E 70 RAM il ADDRPT (1) E45 BCD #ds # 4 ik 4 BCD, f# A\ ADDRPT fll ADDRPT+1.

IR, FEAR BCD 4 2 fir BCD M IARK | 5 A0% . 54b, JRIR4H BCD RUK 45 BCD s
4Ry 0 12 A HLE.

0 B ADDRPT
ADDRPT A B -
0 A ADDRPT+1
JE4i BCD e 45 BCD
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LENESAS

740 j&
740 55 %2 EFE&E

(3) it

PTOUP

(X) < ADDRPT

(A) = (0+(X))

(T) ~ 1

MX)) ~ M(X)) A OFH

() = 0

(A) < (A) A FOH

X) = X)+1

SWAPA

(X)) = (A)

RETURN

FE: M (XD A ZRBER A7 a8 X 98 [ bk R 7768 25 o
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RENESAS s

740 RS ZRRFE

(T <0

|
D) < 0

|
(Y) — 4

IA

:

FAER 14
|

(A) = (A)F0+(C)

(Y) = (Y)-1

NO

RETURN

RCJ06B0103-0100/Rev.1.00 2005.09 Page 49 of 85



740 j&

RENESANS 740 KB 2B FE

(4) FRFPiEHR

DR i b b S b I b S b S b e S b e S b e S b S S S S b S S S I S b I Sb b I Sb b S Sb b S db b S Sb b I 4
’

; Packed BCD -> unpacked BCD

DR i b b S b I b S b S IR S b e S b e S b S S b S b S S b Sb b S S b I Sb b b Sb b S Sb b S Sb b I S
’

’

PTOUP:
LDX #ADDRPT
LDA 0,X ;Get packed BCD data
SET ;T flag set
AND #0FH ;Unpacked BCD data L
CLT ;T flag clear
AND #0FOH
INX
JSR SWAPA ;Swap A
STA 0,X ;Unpacked BCD data H
RTS

DR i b b S b I b S b I IR S b e S b e S b S S I S b S S I Sb b S Sb b I Sb b b Sb b I db b S Sb b S 4
’

; Swap A register
ekhhkhk kA hkhk kA kA A hkhhAhhdhAhkhdhhdhrhkhkhAhhdhrhkhkdhhkdrhkkhkhhrhkdkrrkhkxkhk*x%x
4

’

SWAPA :
CLT ;T flag clear
CLD ;Decimal mode clear
LDY #4
SWAPAL:
ASL A
ADC #0
DEY
BNE SWAPA1
RTS

RCJ06B0103-0100/Rev.1.00 2005.09 Page 50 of 85



740 F&
XENESANAS 740 B2 EE

4.4 ot (3E[E45 BCD—3EE 45 BCD)
(1) MREE
B AR 45 BCD 04 -4l 'k 45 BCD Hdi

(2) P
$+% 70 RAM Hihik ADDRPT+1 A1 ADDRPT [JE K45 BCD $ida 4% ¥ il 545 BCD, £\ ADDRPT.

IR, FEAR BCD 4 2 fir BCD MU AR | 505 . 534b, JRI4H BCD RUK 45 BCD s
4Ry 0 12 A HLE.

ADDRPT 0 B
— A B ADDRPT
ADDRPT+1 0 A
EE48 BCD =47 BCD
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LENESAS

740 j&
740 55 %2 EFE&E

(3) WK

UPTOP

(X) — ADDRPT

X) < X)+1

(A) — (0+X))

SWAPA

X) = (X)-1

(A) — (A V (0HX))

(0+X)) — (A)

RETURN
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RENESAS e

740 IRSEIEFE

(T) < 0
|

D) <0
|

(Y) < 4

AR 147

(A) — (A)+0+(©)

(Y) = (")-1

NO

RETURN
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740 F&
XENESANAS 740 B2 EE

(4) FRFPiEHR

DR i b b S b I b S b S b e S b e S b e S b S S S S b S S S I S b I Sb b I Sb b S Sb b S db b S Sb b I 4
’

; Unpacked BCD -> packed BCD

DR i b b S b I b S b S IR S b e S b e S b S S b S b S S b Sb b S S b I Sb b b Sb b S Sb b S Sb b I S
’

’

UPTOP:
LDX #ADDRPT
INX
LDA 0,X ;Get unpacked BCD data H
JSR SWAPA ;Swap A
DEX
ORA 0,X ; Packed BCD data
STA  0,X
RTS

PR i b b S b I b S b S b S b S b e S b S S S S b S S b Sb b I Sb b b Sb b b Sb b S db b S Sb b I 4
’

; Swap A register
ekhhkhk kA hkhk kA kA hAhkhhAhhdhAhkhdAhhhhrhkhkdAhhkdhrhkhhhrhkdkrhkkhkhhrhkkhkrhkhkhxkhx%x
4

’

SWAPA :
CLT ;T flag clear
CLD ;Decimal mode clear
LDY #4
SWAPAL:
ASL A
ADC #0
DEY
BNE SWAPA1
RTS
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740 F&
XENESANAS 740 B2 EE

4.5 foiti (BIN—BCD)
(1) M
B 4 70 BIN Bl A8 5 717 BCD #d

(2) #iM

422 7 RAM Hulilk BINDAT. BINDAT+1. BINDAT+2. BINDAT-+3 [ 4 575 BIN #4155 51 BCD
¥#®, ¢\ BCDDAT. BCDDAT+1. BCDDAT+2. BCDDAT+3. BCDDAT+4,

L BINDAT BCDDAT S 3=TDA
BINDAT+1 BCDDAT+]
BINDAT+2 - BCDDAT+2
BARAL BINDAT+3 BCDDAT+3
BCDDAT+4 AR
%> 1t BIN ##fs y FFFFFFFFH (11500, BCD #4548 4 4294967295
BINDAT FFi6 4210 BCDDAT
FF16 9410
FF16 - 9610
FF16 7210
9510
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LENESAS

740 j&
740 55 %2 EFE&E

(3) it

BTOD

(T) ~ 1

(D) ~ 1

(BCDDAT+4) < 0

(BCDDAT+3) < 0

(BCDDAT+2) < 0

(BCDDAT+1) < 0

(BCDDAT) <« 0

|
Y) ~ 32

l€

I‘
SFT BIN

ADD_BCD

(Y) = (V)1

NO

(Y)=0?

YES
D) <0

(T) < 0

RETURN
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740 F&
XENESANAS 740 B2 EE

( SFT BIN )
|

C) < 0

B (BINDATHX)FI(COFE, ZEAFIA 14

X) — X)-1

NO

(X) Rt ?

RETURN
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LENESAS

740 j&
740 55 %2 EFE&E

( ADD_BCD )
|

(X) — BCDDAT+4

M(X)) — (MX)HO0+HX)HC)

X) — X)-1

M(X)) — MEX)DHOHX)H(C)

X) — X)-1

M(X)) — (M(X)+0+(X))*+(C)

X) <= X)-1

M(X)) — (MX)+0+X)H(C)

X) = X)1

M(X)) = MEX))HOHX)H(C)

RETURN

FE: M (X0 DYZARhERF A7 X AR Uk (47 i 4% o
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740 F&
XENESANAS 740 B2 EE

(4) FRFPiEHR

DR i b b S b I b S b S b e S b e S b e S b S S S S b S S S I S b I Sb b I Sb b S Sb b S db b S Sb b I 4
’

; BIN -> BCD
ok % ok % ok k ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk Kk ok kK kK
4

’

BTOD:
SET ;T flag set
SED ;Decimal mode set
LDM #0, BCDDAT+4 ;Clear BCD result area
LDM #0, BCDDAT+3
LDM #0, BCDDAT+2
LDM #0, BCDDAT+1
LDM #0, BCDDAT
LDY #32 ;Yes
BTOD 01:
JSR SFT BIN ;Left shift BIN data
JSR ADD BCD ;2* (BCD)+C -> (BCD)
DEY
BNE BTOD 01 ;Convert end ?
CLD ;Yes
CLT ;T flag clear
RTS
,-*******************************************************
; Left shift BIN data

DR i b b S b I b S b S SR S b S b e S b S S S S b S S b Sb b S S b I Sb b b Sb b S db b S Sb b I 4
’

’

SFT BIN:

CLC ;C flag clear

LDX #3
SFT 01:

ROL BINDAT, X

DEX

BPL  SFT 01 ;Shift end ?

RTS ;Yes
,-*******************************************************
; 2* (BCD) +C -> (BCD)

DR i b b S b S b S b S IR S b e S b e S b S S S b S S S b Sb b S Sb b I 2b b S Sb b I db b S Sb b I 4
’

’

ADD BCD:
LDX  #BCDDAT+4
ADC  0,X
DEX
ADC  0,X
DEX
ADC  0,X
DEX
ADC  0,X
DEX
ADC  0,X
RTS
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LENESAS

740 j&

740 IRSEIEFE

46  #E%%i% (BCD—BIN)

(1) MREE

B 4 7 BCD Bl ik 4 7775 BIN £d

(2) #iM

#%E 71 RAM Hilit BCDDAT. BCDDAT+1. BCDDAT+2. BCDDAT+3 ] 4 ¥ BCD s #:# i 4 775 ()
BIN #3, £\ BINDAT. BINDAT+1. BINDAT+2. BINDAT+3.,

e

o

BARAE

BCDDAT

BCDDAT+I

BCDDAT+2

BCDDATH3

BINDAT

i
It
=

BINDAT+1

BINDAT+2

BINDAT+3

%1) 7 BCD %4 4 99999999 (145 # , BIN #4824 05FSEOFFH.

BCDDAT

9910

9910

9910

9910

0516

F516

EO16

FF16
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740 j&

RENESANS 740 KB 2B FE

(3) Ve
DTOB

Y) ~ 32

C) < 0

(X) — BCDDAT

|
SFT DAT
[
(X) < BINDAT

SFT _DAT

MOD_BCD

(Y) = (")

NO

RETURN
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LENESAS

740 &
740 IXSEIEFE

(C sFrpaT )

B O+HXO)VI(CO)AIE, A TEA 1AL

X) = X+l

(A) = (A1

NO

RETURN
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740 j&
740 55 %2 EFE&E

(A) < (BCDDATH(X))

NO

AL 7=172

€) ~ 1

(A) < (A)-30H-(C)IFJ#MZ

NO

|
L

(A7 3=17

© <1
[

(A) < (A)-3-(C)II4MY

(BCDDAT+(X)) —(A)

X) = X)-1

NO

(X) M ?

RETURN
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740 F&
XENESANAS 740 B2 EE

(4) FRFPiEHR

DR i b b S b I b S b S b e S b e S b e S b S S S S b S S S I S b I Sb b I Sb b S Sb b S db b S Sb b I 4
’

; BCD -> BIN
ok % ok % ok k ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk Kk ok kK kK
4

’

DTOB:
LDY #32
DTOB_01:
CLC
LDX #BCDDAT ;Point to BCDDAT
JSR SFT DAT ;Right shift BCD data
LDX #BINDAT ;Point to BINDAT
JSR SFT DAT ;Right shift BIN data
JSR  MOD_BCD ;Get modified BCD data
DEY
BNE DTOB 01 ;Shift end ?
RTS ;Yes !
,-*******************************************************
; Right shift data

DR i b S b I b S b S IR S b e S b S b S S S S b S S S b Sb b b Sb b I Sb b I Sb b I db b S Sb b I 4
’

’

SFT DAT:

LDA #4
SET 02:

ROR 0,X

INX

DEC A

BNE  SFT 02

RTS
,-*******************************************************
; Modify BCD data

DR i b b S b I b S b S b S b e S b e S b S S S S b b S S I Sb b I Sb b I 2b b b Sb b I db b S Sb b I 4
’

’

MOD BCD:
LDX #3

MOD 01:
LDA BCDDAT, X
BBC  7,A,MOD 02
SEC
SBC #30H

MOD 02:
BBC  3,A,MOD 03
SEC
SBC #3

MOD 03:
STA BCDDAT, X
DEX
BPL,  MOD 01
RTS
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740 F&
XENESANAS 740 B2 EE

47 SGN EFHE
(1) M
& Z2Inds A 1 SGN %k,

(2) Bt

K E A A N2 SON A, HARANBINDE A BN A B4 7 AFF 547 BRI SGN sR%in -
(A)>0 It} SGN(A)=1
(A)=0 It} SGN(A)=0
(A)<0 It} SGN(A)=-1

(3) WA

AL 7=07?

(A) — FFH

RETURN

(A) < 1

LI

RETURN

(4) FiFpiEH

,-*******************************************************

; SGN (A)

,-*******************************************************

’

SGNA:
BBS  7,A,SGN 01
CMP  #0
BEW  SGN_02
LDA  #1
SGN_02:
RTS
SGN_01:
LDA  #S$FF
RTS
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RENESANS

740 j&

740 IRSEIEFE

48 DCB12{zESMN)izE
(1) s
HEAT BCD 12 {7 1037 S DU IS 5T

(2) #iM

Bk N R, BekgCH 7 FREL (1 F 540, 6 FEEE) A1 FAT R EGR . REUNT
F10 MIEL 1 A, BERIEEE N 12 A %R (BCD) - Fe U e 00H~0CH f%{E, 1% ¢ 0DH~FFH

e, mAPRIEE SR .

GiRc] Kl
R s
JH A% SR I 5 4 T P

1234 ol i i i 1123141 00

1.234 o | | Lol 2] 34| 03

-15000 R i i P15 000 00

-0.999999999999 91 9| 9 919191991991 9]| oC
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740 F&
XENESANAS 740 B2 EE

R R T TR W1, W2, W3 [ 3 Mk (BT RAM X)) .

+0  +1 +2 +3 +4  +5 +6 +7
Wi oo | | | | |
w2 1 T R
w3 1 | | | | |
BH Ei=E 14
F16 K47 0

OWI: RAFPHEHEING R

OW2: {RAFIEH. Huikikh W2=W1+8.

OW3: (EBHATIRERVEISSS, JIMETAESCE. #ihik ol W3=W2+8.
OF16 (AL 0: fERAERRIS, 4 1.

FABSL AL FG Y Brzs o Iiddde SR W2 47 3 RN, T .

. JeTLIEH
O% W1 e s 5.
@4 W2 WiEisHAL.
3JSR MULT
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LENESAS

740 &
740 IXSEIEFE

. BRyHss
D@5 Feikis HA [H)
(B)JSR DIV

s ke
D@5 Feikis HA [H)
(B)JSR ADSB

 JRIEIBH
@5 Feikia HA
@ W2 107 3 & 1.
@JSR ADSB

FEPATIX S AN HE 5, GEFH 200 RAM Huhik F16 M7 0 MBS Erig 545 R B A . Wik (F16 42 0) =1,
WM RIS A . X RIS E IR N TR

13T —999999999999

#Bid T £999999999999

EE#A
EEE i=
BRI E i
FEITZE i
MREEE

Ri8id T £999999999999
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740 F&
XENESANAS 740 B2 EE

(3) FRFPiEHR

DR i b b S b I b S b S b e S b e S b e S b S S S S b S S S I S b I Sb b I Sb b S Sb b S db b S Sb b I 4
’

; 12 digits BCD number addition, subtraction

; ,multiplication,division
,-*******************************************************

; RAM ASSIGN

; 0 1 2 3 4 5 6 7

7 Wl: SIGN MSD<————mm o oo oo LSD  INDX
7 W2: SIGN MSD<————mm oo oo oo LSD  INDX
7 W3: SIGN MSD<————mm—mm oo oo LSD  INDX

DR i b b S b S b S b S SR S b e S b e S b S S S b S S I Sb b b Sb b I Sb b b Sb b I db b S Sb b 4
’

; Wl <- W1/W2

DR i b b S b I b S b S b S b e S b S b S S S I S b S S S b Sb b I S b I 2b b b Sb b I db b S Ib b S 4
’

’

DIVI:
JSR  BFITL ;W3<-W1 copy,Wl<-0
SBC 8,X ;D=0,T=1,Wl INDX<-Wl INDX-W2 INDX
AND #0FH ;W1 INDX MSD clear
SEB 0,Fl6
BCC DIV1 ;W1 INDX<W2 INDX?
CLB 0,Fl6 :No
DIV1: CLT ; T<-0
SED ;Decimal mode
JSR SUBO sWI<K-W1-W2
BCS DIV2 ;Borrow arise?
TST W1l ;Yes,then test Wl
BEQ DIV3
DEC W1l
DIV2: CLD ;Binary mode
RRF W3+6
CLC
LDA W3+6
ADC #10H
STA W3+6 ;W3 LSD<-W3 LSD+1
RRF W3+6
BCC DIV1 ;W3 LSD>=157?
ERROR: SEB 0,Fl6 ;0 Division error
CLD ;Decimal mode clear
RTS
DIV3: JSR ADDO ;WI<-W1+W2,add back
LDA W3+7
CMP #12
BCS DIV6
INC W3+7
; ;W1 MSD<--W1 LSD<--W3 MSD<--W3 LSD
DIV4: LDY #4 ;4 bits left rotate
DIV5: LDX #6
CLC
DIV51: ROL W3, X
DEX
BNE DIV51
LDX #6
LDA #7
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LENESAS

740 j&

740 IRSEIEFE

DIV52:

DIV6:

DIV7:

DIV41:

ERROR1:

DIV1O0:

DIV12:

DIV15:

’

ROL
DEX
DEC
BNE
DEY
BNE
INX
SET
AND
BRA

LDA
AND
BNE
BBS
LDA
CMP
BCS
INC
BBC
CLB
CLB

BRA

BRA

BBS
LDA
CMP
BCS
LDY
LDX
SET
LDA
INX
DEY
BNE

CLT
JSR
CLD
CLC
LDA
ADC
STA
CLB
RTS

Wl,X

A
DIV52

DIV5

#0FH
DIV1

W3+1

#0FOH
DIV10
0,F16,DIV7
W1+7

#12

DIV10

W1+7
4,W1+7,DIV4l
4,W1+7
0,Fl6

DIV4

ERROR

0,F16,ERROR
W1+7

#13

ERROR

#7

#W1

16,X

DIV15

INDX

Wl
W2
Wl
0,Fl6

;Rotate end?

;T flag set

;Over flow error
;Under flow error
;W1I<-W3 copy

;T<-1

; T<-0
;"0" condense
;Decimal mode clear

;Get sign bit
;Normal return

DR i b b S b I b S b S IR S b e S b e S b S S S b S S b S b S Sb b I Sb b b Sb b I db b S Sb b 4
’

’

Wl <-

W1*W2

DR i b S b I b S b S IR S b S b S b S S S S b S S S b S b S Sb b I 2b b I Sb b S Sb b S Sb b 4
’

’

MULT :

JSR
CLC
ADC

BFITL

8,X

;W3 <- Wl copy,Wl clear
;C flag clear
;W1 INDX <- Wl INDX+W2 INDX
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LENESAS

740 j&

740 RS EIZFE
CLB 0,Fl6
BBC 4,W1+7,MULT2 ;W1 INDX <- W_INDX+W2_INDX
SEB 0,Fl6 ;Yes
CLB 4,W1+7
MULT2 :
CLT ;T flag clear
MULT7:
LDA W3+6
AND #S0F
BNE MULT3
INC  W3+7 ;W1 MSD->W1 LSD->W3 MSD->W3 LSD
MULTO:
LDY #4
MULTG :
LDX #0
LDA #7
CLC
MULTA4 :
ROR W1, X
INX
DEC A
BNE MULT4
LDX #1
LDA #6
MULTS:
ROR  W3,X
INX
DEC A
BNE MULTS
DEY
BNE MULT6 ;4 bits right rotate end ?
LDA W3+7
CMP #12
BCC MULT7
BBS 0,F16,MULTS8
LDX #W1+1 ;W1 "0" test
MULT81:
1pa  0,X
BNE MULTS8
INX
CPX FW1+7
BNE MULTS81
BRA DIV12 ;Get result (to division routine)
MULTS8 :
LDA W1l+7
BNE MULT10
BBC 0,F16,ERROR1 ;Overflow error
CLB 0,Fl6
MULT10:
DEC W1+7
LDA W1+7
AND #S0F
STA W1+7
BRA MULTO
MULT3:
DEC W3+6
SED
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740 F&
XENESANAS 740 B2 EE

JSR ADDO
BCC MULT31
INC Wl

MULT31:

BRA MULT2
5 KK Kok ok K ok kK ok K ok ok K ok ok ok ok K ok ok K kX ok ok K ok ok K ok K ok ok K ok ok ok ok K ok ok ok ok Xk ok Kk kK ok Xk
; Wl <- W1-W2

DR i b b S b I b S b S IR S b e S b b S b I S b S b S S b Sb b S Sb b I Sb b b Sb b I db b S Sb b I 4
’

’

SUBO :

SEC

LDA #6

LDX #Wl+6

SET ;T flag set
SUBO1:

SBC 8,X

DEX

DEC A

BNE SUBO1

CLT ;T flag clear

RTS
,-*******************************************************
; Wl <- W1+W2

PR i b b S b I b S b S b S b e S b e S b S S IR S b S S S b Sb b S Sb b I Sb b b Sb b I db b S Ib b S 4
’

’

ADDO:

CLC

LDA #6

LDX #W1l+6

SET ;T flag set
ADDO1:

ADC 8,X

DEX

DEC A

BNE ADDO1

CLT ;T flag clear

RTS

DR i b S b I b S b S b S b e S b S b S S I S b S S I Sb b I Sb b I 2b b I Sb b I db b S Sb b I 4
’

; Following "0O" condense,then modify INDX and data
,-*****************~k~k~k***********************************

’

INDX:
TST W1l+7 ;Test W1 INDX
BEQ INDX1
LDA Wl+6
AND #S0F
BNE INDX1 ;Valid data remain ?
LDX #W1 ; No
JSR SFR4 ;Condense to LSB direction
DEC Wl+7 ;Modify INDX
BRA INDX ;again
INDX1:
RTS
,-*****************~k~k~k***********************************
; Wl -> W3 ,and 0 -> Wl

DR i b S b I b S b S b S b S b S b S S S S b S S I Sb b S Sb b I Sb b I Sb b I db b S Sb b 4
’

’
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740 F&
XENESANAS 740 B2 EE

BFITL:

CLT

LDX #W1
BFITL1:

1pa  0,X

sTA  16,X

LDA #0

STA  0,X

INX

CPX FW1+7

BNE BFITL1

LDM #0,W3+7 ;W3_INDX initial

CLD ;Decimal mode clear

SET ;T flag set

RTS
,-*******************************************************
; WN 4 bits left shift

DR i b b S b I b S b S SR S b e S b e S b S S I S b S S b Sb b b Sb b I Sb b b Sb b I db b S Sb b I 4
’

’

SFL4:

LDA #4
SFL41:

ASL 6,X

ROL 5,X%

ROL 4,X

ROL  3,X

ROL 2,X

ROL 1,X

DEC A

BNE SFL41

RTS
,-*****************~k~k************************************
; WN 4 bits right shift

PR i b b S b I b S b S b S b S b S b S S S S b S S b S b I Sb b I 2b b b Sb b S Sb b S Sb b I 4
’

’

SFR4:

SFR41:

DEC
BNE SFR41
RTS

PR i b S b I b S b S b S b e S b S b S S S S b S S S b Sb b S S b I Sb b b Sb b I Sb b S Sb b I 4
’

; Adjust INDX to Wl to W2

DR i b b S b I b S b S IR S b e S b e S b S S S b S S b S b S Sb b I Sb b b Sb b I db b S Sb b 4
’

’

ADIX:
LDA W1+7
CMP W2+7
BEQ ADIX1
BCC ADIX23
ADIX22:
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LENESAS

740 j&
740 55 %2 EFE&E

LDX  #W2
ADIX2:

DA 1,X

AND  #S$FO

BEQ ADIX21

CPX  #W1l

BEQ  ADIX51

LDX  #W1l
ADIX5:

JSR  SFR4

DEC  7,X

BRA  ADIX
ADIX23:

LDX  #Wl

BRA  ADIX?2
ADIX51:

LDX  #W2

BRA  ADIX5
ADIX21:

JSR  SFL4

INC 7,X

BRA  ADIX
ADIX1:

RTS

DR i b b S b I b S b S SR S b e S b e S b S S S S b S S b Sb b S Sb b b Sb b b Sb b I Sb b S b b I 4
’

; Execute addition, subtraction
,-*******************************************************

’

ADSB:

SED

CLT

JSR  ADIX
ADSB1:

BBS  3,W2,ADSB6

BBS  0,Wl,ADSB7

BBS  0,W2,ADSB10
ADSB9:

JSR  ADDO

BCC  ADD2

SEB  0,F16

JSR  SFR4

DEC  W1+7

BMI  ADD3

CLC

LDA W1+l

ADC #3510

STA W1+l
ADD2:

CLB 0,Fle6

JSR  INDX
ADD3:

CLD

RTS
ADSB7:

BBS  0,W2,ADSBY
ADSB10:

JSR SUBO

;Decimal mode set
;T flag clear
;Adjust INDX

JW2 <= W1+W2

;C arise ?

;Yes

;1 digit right shift
; INDX -1

;EFE 2

; No

;Decimal mode clear

;WL <= W1-W2
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LENESAS

740 j&

740 IRSEIEFE

SUB3:

SUB4 :

SUB2:

ADSB6:

ADSB11:

BCS
INX

LDA
SEC
SBC
STA
INX
CPX
BNE
DEX
SET
LDY

ADC
DEX
DEY
BNE
CLT
COM

CLB
JSR
CLD
RTS

BBS
BBS
BRA

BBS
BRA

SUB2

#599

XX

#W1+7

SUB3

#6

#0

SUB4

Wl

0,Fl6
INDX

0,W1l,ADSB11
0,W2,ADSBY

ADSB10

0,W2,ADSB10

ADSB9

;Get 99-X

;Get 100's complement
;Get sign bit in bitO

;Decimal mode clear
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LENESAS

740 j&
740 55 %2 EFE&E

5 BRES
5.1 i ENNE

(1) M
K BNan e 4 A AUE 4 A7 TR .

(2) WK

AR 1AL

(A) — (A)F0+(C)

(Y) = (¥)1

NO
(Y)=0?

YES
RETURN
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740 F&
XENESANAS 740 B2 EE

(3) FRFPiEHR

DR i b b S b I b S b S b e S b e S b e S b S S S S b S S S I S b I Sb b I Sb b S Sb b S db b S Sb b I 4
’

; Swap A register
ehhkhk kA hkhk kA kA A hkhhAhhhkhAhkhdkhhdhrhkhkdhhkdhrhkhhhhkdkrhkhkhhrkhkkdrhkhkhkh,%x
4

’

SWAPA :
CLT ;T flag clear
CLD ;Decimal mode clear
LDY #4
SWAPAL:
ASL A
ADC #0
DEY
BNE SWAPAL
RTS
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LENESAS

740 j&
740 55 %2 EFE&E

5.2 BB EIn== 9L F

(1) MREE

K AR B GUHRHES o AT ARHER5 A7 XHRER) 1 755 TARAF Al as

(2) WK

B(AVFI(OMIE, 03 1AL

FHOHX))VFI(CO A, AHIHFR 1 A7

(3) TP

e AR A AR A AR A A KA A KA A A KA A A I A A A A A I A A I A A I AR I AR A AR A A d A A A Ak A Ak K

’
’

e AR A AR A A AR A KR A A KA A A AA I A AR A A I AR I A A I AR A AR A AR A A I A A A A A Ak kK

’

(Y) = (-1

NO

(Y)=0?

YES
(A) — (0+(X))

RETURN

; Counter bit A register

CTBA:
LDY  #8

CTBAL:
ROL A
ROR  0,X
DEY
BNE CTBAl
DA 0,X
RTS

RCJ06B0103-0100/Rev.1.00 2005.09 Page 78 of 85



LENESAS

740 j&
740 55 %2 EFE&E

5.3 1FfiEERIE(
(1) Mgz
WAL 25 4798 X R ARG SRR 0 B “17

(2) WK

SEBM

(T) ~ 1

(M(X)) —=(M(X)) V 01H

(T — 0

RETURN

e M (X0 ARhERF A7 4% X AR [k (47 it 4% -

(3) TRk

PR i b S b S b S b S b S b S b e S b S S S S b S S S I Sb b b S b I Sb b S Sb b I db b S Sb b S 4
’

; Set bit 0 of M(X)

PR i b b S b S b S b S SR S b e S b e S b I S S S b S S S b Sb b I S b I Sb b b Sb b I db b S Sb b S S
’

’

SEBM:
SET ;T flag set
ORA #1 ;Bit 0 set
CLT ;T flag clear
RTS
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740 F&
XENESANAS 740 B2 EE

54  FESBALER
(1) Mgz
WAL 25 4798 X 88 AR SR 0 375 “07

(2) WK

CLBM

(T) ~ 1

M(X)) —~(M(X)) /A FEH

(T) < 0

RETURN

e M (XD CQZARhE R A58 X AR [ Uk (47 i 4% o

(3) FEFFiGH
,-*******************************************************
; Clear bit 0 of M(X)

,-*******************************************************

CLBM:
SET ;T flag set
AND #SFE ;Bit 0 clear
CLT ;T flag clear
RTS
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LENESAS

740 j&
740 55 %2 EFE&E

5,5  TFfE=REINIEE
(1) Mgz
W ASRE 2 A7 98 X 8 KAEAE B2 0 JEAT R

(2) WK

|

(M ~ 1

M(X)) —=(M(X)) 01H

(M =0

]

RETURN

e M (X0 ARhE=F A74 X AR [k (47 it 4% o

(3) FRFHiE

DR i b b S b S b S b I b S b e S b b S b S S S S b S S b Sb b S S b I Sb b b Sb b S db b S Sb b I 3
’

; Complement bit 0 of M(X)

DR i b b S b S b S b S b S b e S b e S b S S S S b S S b Sb b b S b I Sb b b Sb b I db b S Sb b 4
’

’

CMBM:
SET ;T flag set
EOR #1 ;Bit 0 complement
CLT ;T flag clear
RTS
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740 F&
XENESANAS 740 B2 EE

6. EFAANIEEEN
FFRIAR, DAERL R ILA, WIS % 740 BT .

(1) 2B 25 7 R GLEAT 78 73 KPP

(2) AFEFIIHE W X AU RE T A 10 BRI RE D AR “0” o WA X AU E T
10 FERBERARE D B “17 HIRAARRE.

(3) WIRLE 10 FEHBCT (D=1) $44T ADC Ml SBC 54, ACHARASTFAAB I bRE Ny i HAsE vV A
Thr& Z iR 5o, WRIEE SRR A, AR E CHE “17 5 WREAEM, bR
C Hipig “0” .

(4) 7£ 10 FHHIFAR (D=1) , SEC 54 . CLC #5458 CLD 54 e %At ADC 54 8L SBC 54 5
.

7. SE3HK
BAEF M 740 AT
740 Family Software Manual

BT AR 1E M =R W TUES

http://www.cn.renesas.com
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Cautions

Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or
a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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