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“a cartoon ” technology and application

1. IC card technical characteristic

along with microelectronic technology unceasing development,
specially 1 um following memory chip manufacture craft breakthrough and
mature, causes the entire IC card technology to present the more and more
formidable vitality.

1. 1Simple, the stable read—-write performance

Regarding the magcard, the linearity card, the light card, its
information in the medium distribution is the plane. Therefore, when by
read-write card in information, the card machine magnetic head and the
light telegram heading all must the relative card carry on the reciprocal
motion. Satisfies this transmission request the mechanism quite to be
without doubt complex, thus increased the card machine failure rate
greatly. Moreover, because the magcard, the linearity card or the light
card carry on the data access directly, but is needs through the
magnetoelectricity transformation or the photo electricity
transformation, transforms magnetism signal or the light signal the
logical level signal. Therefore the signal transformation part further
increased the card machine electricity part complexity. Regarding the IC
card, its information card, its information storage is based on the
semiconductor electric circuit. The information may understand
three—dimensionally for in the medium distribution. In the use the card
machine and the card direct contact, and maintains both relatively static,
thus does not need the complex mechanical drive structure. On the other
hand the IC card and between the card machine carries on the logical level
wigwag directly, does not need the clear signal type transformation. This
causes the card machine which the card machine mechanism and the electric
circuit composition relative other cards plant is greatly the
simplification, this directly will cause the machine cost to drop, the
maintenance cost will reduce, the machines and tools use will be stabled
reliably.

1.2 data storage stable

General magcard signal storage time is approximately 1 2 years, and
needs to duplicate unceasingly renovates, maintains the data not to be
able to decay. The card read-write number of times also is restricted in
several thousand next best, more uses will not be able to guarantee the
data the stability and the reliability. Uses in the IC card the
semi—conductor memory being able to guarantee the data the maintenance
time above 10 years, even can achieve for 100 years long time. This enables
the card in to escape the net in the situation to use, also can guarantee
the data the authenticity and the reliability. Simultaneously also
reduced the worry data possibly to change or the loss carries on the
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revolution and the backup work. On the other hand, the IC card memory cell

may duplicate scratches reads in the number of times to reach generally
10, 000 times, even reaches above 100, 000 times. Not only this directly
increased the card repetition use ability, moreover reduces likely the
magcard such many times to send the cost of capital greatly which the card
brings.

1.3 large capacity data storage ability

Magcard data ability are generally most only then more than 300 (1ight
card although reserves may be very big, but because is read-only, thus
its application is restricted). However, present commodity IC card
storage capacity: The memory stick, may reach the 4M position, the logical
encryption card, may reach the 16M position, but regarding brings the CPU
smart card, the storage capacity to reach the 64K byte, also may affirm,
along with the Semiconductor Technology development, its capacity also
will become the position growth every year. Not only this enables the IC
card to apply in the memory picture, the fingerprint, the sound wave,
regards the net grain and so on some need large capacity information in
the biology trick recognition project, but also was ” card multipurpose
” has provided the bigger capable of extension.

1.4 Many kinds of encryption technology

measure in the magcard, the bar code card or the light card information
needs to carry on certain transformation to be able to distinguish, but
they forge and the malicious interpolation attack lack the enough
resistance energy actually facing the duplication. Regarding the IC card,
may use many kinds of encryption technology measure: (1) hardware logic
encryption way: Namely uses the semiconductor password which cannot be
read to save, enables the password comparison operation only in the chip
interior to complete voluntarily. (2) common software logic encryption
way: Namely uses the characteristic character mix code either uses Canada
to examine the glyphomancy verification with clearly marked price
processing or uses the scrambled text code directly, all may quite
conveniently enable the information which in the card saves to achieve
the good encryption performance. (3) strict software encryption way:
Brings the CPU intelligence IC card through the choice, in the use card
the CPU operational capability and the monitor routine, the international
general each kind of encryption algorithm (for example DES, RSA and so
on) will apply in card encryption processing, will enable the IC card the
safety performance to achieve the quite high level.

1.5 intellectualized processing and the resolution capability

Light discusses is the magcard, the light card or the bar code card,
all is the non—intelligent passive operating mode. But intelligence IC
card, not only can on own initiative send out the order request to the
interface equipment, the distinction interface equipment validity, as
well as discrimination interface equipment function and jurisdiction,
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moreover has the voluntarily operation and handling ability.
1.6 each kind of compatible
function the IC card itself substrate contour conforms to the

international standard ID-1 size, also the Khaki material is same in the
magcard, therefore, attaches on the magcard or the additional painting
bar code on the IC card substrate, may satisfy the magcard application
and the bar code card application.

1.7 good comprehensive cost benefit

at present, the IC card average monolithic cost is approximately more
expensive than the magcard 375 times. But the comprehensive IC card system
comprehensive cost benefit, not difficult to see it to have the strong
competitive ability.

In summary, IC card this newborn product compares with other Khaki
product, has the unquestionable technical superiority. Along with the
technical development, this kind of superiority further will also develop
and the expansion. Therefore in the next Khaki product application, will
substitute for other cards with the IC card to become the next development
the main characteristic and the inevitable trend.

2. IC card system hardware choice

took the application system the hardware equipment choice, must need
as well as the implementation main body ability according to the actual
project considers its system hardware disposition. This mainly involves:
IC card choice and construction of data design; IC card read-write
machines and tools choice and design; System data transmission mode and
structure choice and so on..

2. 1. 1Card choice

Card choice mainly chooses based on the IC card use environment
request and the operating mode request.

The belt joint receives an electric shock the extremely contact IC
card and non—contacts the electrode the non—contact IC card is two kind
of main cards

Regarding request fast through with environment bad (for example
multi-dust, rain water, darkness and so on) the situation, may choose the
non—contact IC card generally. If altogether male automobile charge,
highway bridge charge, automatic general entrance guard control and so
on.

Non—contact IC card effective range; Reads the data to be possible
to reach 1000mm. Writes the data to be away from is generally
1007200mm. Compared with typical is the radio frequency cards (RF Card).
It is one kind of passive IC card, its contour size and the contact IC
card is same.

It is carries on the correspondence using the radio frequency way and
the interface equipment. Its effective range and the interface equipment
receive/transmits the antenna to concern.
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The basic corresponding relations are the range coverage and the

antenna area is proportional.

Non—contact IC card product variety not very many, Table 1 is several
kind of non—contact IC card some performance.

The non—contact IC card average transaction time is approximately
0.270. 6s.

2.1.2 IC card data storage and processing pattern choice

Counting IC card: The merit lies in the card cost to be opposite in
other type IC card says its price to be low, moreover this kind is low
to the card machine request. Suits in the disposable expense, but also
may enhances card itself using card surface fine printing and the
advertisements propaganda the collection value and other additional value,
thus may one step reduce the IC card and the system cost, saves the
investment.

Memory stick or logical encryption memory stick: Is suitable or needs
the application in the accumulation documents recording which wide range
printing revises. Specially: The variety are many, easy to choose the
performance price scaled height of burst the card, the control operation
is simple, is low to the card machine request and the development system
request. May duplicate many times use.

Brings the CPU IC card: Is suitable or guarantees the density request
high in the multistage document management the application

2.1.3 IC card capacity choice

Commonly used belt CPU the IC card storage capacity is:

ROM memory capacity generally in 4k 16k byte:

RAM memory capacity generally between 128 512 bytes;

EEPROM memory capacity generally between 1k 8k byte

Generally speaking EEPROM memory capacity size changes to card price
height big.

Moreover should pay attention: When choice card storage capacity,
must as far as possible to the information which needs to save carry on
optimized screening, uses each encoding method or the code compression
technology comes on the transaction card the record. These both may save
the card the storage space, and may increase the card the secrecy, thus
causes the chip the performance price compared to high.

2.1.4 IC card secure request and choice

If saves in the IC card chip the data or the documents material belongs
to openness application, does not need to worry other people interpolation
or the duplication, and selects the memory stick generally. Not only this
because the price is cheap, moreover the card capacity has it all from
the 1k 4MB character position each kind of capacity specification variety.
Moreover the operation is simple, causes the system the request also
correspondingly to reduce.

If the IC card internal storage information is extremely important,
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needs to carry on the person to distinguish, moreover also needs to

distinguish the read-write connection the validity, not only needs to
carry on the district lamination to the card internal document and the
record the control management, but also must carries on each kind of and
operation authorization password control visit to various districts or
various application layers document and so on, then should choose brings
the CPU IC cards.

2.2 IC the card read-write machines and tools choice

IC card read-write machines and tools from generally speaking may
divide into two big kinds:

Special-purpose IC card read-write machines and tools and versatile
IC card read-write machines and tools.

Special—-purpose IC card read—write machines and tools: In view of some
kind of concrete application, itself has completes between the IC card
and the application system the data read-write exchange, the instruction,
the transaction computation, aspect complete function and so on operation
control implementing agency IC card machines and tools becomes the
special—purpose IC card read-write machines and tools or the application
dedicated terminal.

Versatile IC card read-write:

Has generally completes with the IC card between the data read-write
exchange function. Not only it is restricted in some kind of concrete
application domain, usually designs the standard computer peripheral the
form, namely uses conforms to the computer industry standard RS—2320
connection or uses AT-BUS for its correspondence input—-output channel
(flapper) the structure for the data input output connection. This kind
of IC card read-write machines and tools have directly connect generally
with the microcomputer, constitute take the microcomputer as the control
center IC card application system.

2.3 IC the card Booth form choice

In aspects and so on machines and tools design and practical
application operation request mainly should consider the following
several factors to Booth’s choice:

(1)Basis card machine contour limit and the electric appliance
performance requirement, choose Booth’ s contour service life number of
times.

(2)Has in the use according to the machines and tools to insert pulls
out the IC card the use frequency, chooses Booth’s service life number
of times.

(3) Considered Booth wears the card performance in the operating
process to the card and the outward appearance influence which causes,
chooses Booth’s contact form.

In (4) consideration application system the cardholder operates the
behavior (service person to operate or cardholder voluntarily operates)
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the influence which possibly creates to the system safety, chooses whether

needs to spring the control or other house—-keeping operation function
automatically.

(5) Consideration card arriving signal positions “Chang Kai Xing ”
or ” often close mold ”, in order to coordinates the machines and tools
well the circuit design and data gathering and the control.

2.4 network connection choice

Here network architecture refers to the network connection function
which IC card read-write machines and tools itself supports.

In the practical application system, between the IC card terminal
device data compiles with the data transfer also often uses the network
mailing address. It self has installed the network connection in many
special—-purpose IC card read-write machines and tools. Synthesizes each
kind of machines and tools the design and the actual system use situation,
at present IC card read-write machines and tools itself has the network
connection is generally RS— 232 connections or the standard RS—485
connection, may support constitutes the small scope main line structure
or travels at night the structure the confined network. Regarding has the
accurate RS—-232 connection or standard RS-232 the connection IC card
read-write machines and tools and the microcomputer together through
together the multi—user interface control extender board, in under the
multi-user software support, may constitute a small scope to travel at
night the structure the network system. Multi—user control extender board
uses which for the microcomputer, has the Chinese red army soldier or 16
groups serial port expansion ability generally. In the actual course of
communications, the star type structure has realized the point—to—point
correspondence connection. The signal distance is a RS—-232 connection
existence question. At present may use the solution is direct Canada ties
the long—line driver to increase the connection driving force. Regarding
has standard RS-485 the connection IC card read-write machine and the
microcomputer together through together the RS-485 special-purpose
control extender board, in actuates the software correspondingly under
the support, may constitute a main line structure network system.. The
RS-485 control panel uses which for the microcomputer has Shan Kou Huo
generally the pair of mouth connection. Each single mouth may hang the
knot 32 terminals.

If is the pair of mouth output, then may bring two main lines, namely
altogether may hang meets 64 terminals. In the main line way, various
terminal device all is hangs parallel meets on the main line, therefore
in information transmission time, assumes the broadcast way. Namely when
an equipment transmits the information to the main line on, on all main
line equipment has the opportunity to obtain the information. That
equipment which but obtains the information equipment only to be able
truly to be the equipment address with which transmits the information
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is assigned the address tallies. Is away from with the RS—485 control panel
direct drive may reach 1.2km generally. In summary, wants to enable ” a
cartoon ” system to achieve the best use effect, must select the
corresponding IC card type, the read-write machines and tools, Booth and
so on. A more important creation unobstructed reliable correspondence
network, it is radically selects any standard the correspondence medium.

3. Concluding remark

intellectualization IC card is the world changes with each new day now
in the development information a dazzling nova, it is to the market, the
commodity, the currency and the transaction way transformation, it will
affect and changes people’ s traditional ideas and the expense custom. From
now on we will use the smart card which a process will give then to be
possible to enjoy property services and the safety control and so on
vehicles turnover, stop control, entrance guard management,
entertainment expense, thus raised the estate management level, will
build a fill harmonious order, the serene intellectualized atmosphere.
Future will be a “card in the hand, goes all over world ”.
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BP0 RS SO IG5 IR ZOR, Ik, REREMER AT 0.5V 1Y
IESZE AR TS T R I, = AR T8, S o R B E S B R BRI R
B, XA AT R AR AR B T A A 7 A 5 (A%, o ml A B IR 5% 5 5

B . T BORE ORI REFEAR 1 XA AT

S8 R e i 2 R o R A TR SRR DM74LS 14 SRAE IO 38 A2 BT B ik
FeAfe il COMS H-FAHARZA I T A5 5 (anl&l 4 Pos), [F R da S 5 2 5

MLEI P3. 4 1 1.
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%\Wﬂip/ﬁk

AT T
N Ii:
S

H ,

L1 it 2 Aoy i o o Jok o ) S

-
- a

3.3.2 THER#

R P i 5 o A e R A el R () 1E S A5V Y rT DAAE I S AR Ak 22 18 1)
HHMEAS 5 AR AL IR BER A T Ik 5 . NS 5 R B KT Vi, Bimf
7 it 25 o i R 2% ) B o ity 75 380 [ S A% R R T Bk 45 5

A SRS 15 31 (0 HE TR ok o 28 A i i A A R AR B T I AR o B S 2k T 1 HL 2R 1%
KBS, BRI TR I BARIR . Ui ime i, BB un 1 P 5 &ML
FHETAVCECES , R AR BT P AR IR I 5 s A HAR k(5 5@ T
SR 10 R 43 AT H 25 B0 A IR 2R B 0 B R T Bk E S 51, A5 5 oKs HH B0 B o g g
o LW H I I —FE i, #B AT DAIE I R it 2 R S AR fid A A R T T 45 2 LY
IR . R B Rl R 2SI VIR VIR B AIE, BIRER T
T = BT
3. 3.3 DM74LS14 (¥ 3| & :

12 DM74LS14 (1151 K
3. 4 BRAEH

3.4.1 BEEOBERE

FHLIER AN edE “S17 1 “S2” , ARl A HLA P3. 3 (INT)
FP3.5 (T1) o “S1” HFREEGEMNCZ#EEESEH “, S2” HTHRER
FEFNS R, RIS HR B ToRL . S 00, JeH “S17 Bl BT PRI R
fH: 15. 0~25. 0 2K/ /hBf, 539 Y, BER4MERE 1 T2K/ /NEF, AlEsE.
ZZEF, MDA AR R e st AT R, BN R AR 5% 45 AT8IC51 (1)
P3. 4 (TO) B5|H.,
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3] "
- =
-— 5
2 o ”“n
—0 D—” F1.8 ]
Pl.1 =i
e Pi.2 =
= INTO
E —

K13 BRI O HEEE

3.4.2 TR

ER/ THEER T0 TAEF a8 77, BBk A5, R4 4258 KN R ik
H RN AT R AT A A, ARSI R B Eon . AR R EE AR AR AR,
F LED B R B . fER /R PEEFDRE T, %—k “S2” 8, TR Ham
BREEIR, Bk “s2” g, [P EAEIR, I H A EBINER TR “C”
R RRTERRY R, WS, &4 “S1” 8, RIPER. AR ER, #
¥ “S2” g, A B TARIRE

T1 TAETER# AR, ENEHE 120ms , 4F 360ms 58— J0HE E Ei% &
TN N . EE RN A SRR ES A . B 2 BB — AN, D
IR TeAAE, R HEEE R oeh B R )G 2 e gdE, RS 4R 2 B
I, 360 NMdE; G EEREE DY, ETER T
3.5 IRF HL %

ORZNHL R K] 7415244 FIMC1413 , MC1413 ik pRiA IRZN 1%, IRZNHE
J158,  FHRAE R A B ()AL DR B R 44 IS 25 (1) B Bl HE B
3.5.1 THER#

RONC o £ Hth, YA B R I HE B, ARSI E INTO ¥ s RAR T 4. 2V KB,
JashJa s At , RAFNRIIRES, FRAF RS RAM 05E, R 42510
Firf Hofdoes i TR, BB —MEEACA IR, WAL & S & HEh, WTE e
U0 — K HLZY, 7E AT89C51 41— EEPROM, U 24C02. HLJF IE & it LA,
XA YRR, R AR AU AT8IC51 1 RAM FIHIE S

)\ EEPROM 147 o
3.5.2 XEHENEA M e @ e

QUTPUT

_@_E — 200 CONTAOL
INPUT

—— 18] — 1Y OUTPUT

El 4 A INPUT

1. 7415244 L T
OUTPUT 2Y4 + E

B
Ma
o —NHH I\ H G rh AL 2 IR B #R i he— T
Fa
L

L *&BE{E OUTPUT ZY3 = E
EEA‘])E EEE TV NPUT 1A3 — [E]
fINHE. @ 5.5V ourrur 2ve o 2}

INFUT Tag — |8

(16] — 1vz OUTPUT

=4
\%—E o 2By INPUT

\——El —+ 1¥3 QUTPUT
\%—E « 2Az INPUT

ouTeuT 2, +— [9] [77] —~ 14 OUTPUT

GND E \:@_E — 2A, INPUT

K14 7415244 EHE
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2. MC1413
® MC1413 2/ AHIKB) A, MBI HERE HI A5l v ) i 2 3R Bl 8 %
® )C1413 EHIA:

A
e [
B
e N
R
e M1
-
B a5

15 MC1413 &K

« 3.6 E’PROM AT24C02 7#fi& L&
«3.6.1 AT24C02 #: Ha 2%

W B, EA T B B AT24C02 1] SDA i 5 8 Fr WL P3. 7 HIAIE,
SCL ¥y 55 K AL P3. 5 LIARE . RUATEXA T°C B2k EHA —A284F, Frblit
AT24C02 [l 000, HPAE A0, Al A2 #deth, B HLiHE H ok 1 B AR
I3t SDAL SCL [M] AT24C02 %k . o HLE JGia AT24C02 KIXF(ES, 2
NG MCEL AL oA 50 B0 A A7 B e SR ORI A8 5[] AT24C02 1 P ik A% 15 2K
o TR BN, B HLE Se ) AT24C02 KRIiERES, REMING, BEPIM
AT24C02 PN [ bt g B8 R LI ISE HY B e T st s, (R R BTH

ull
3 Eave P00 |
PO f
W L xi P02 F
P03
18|, o |
R3 R4 ol

50K | 5.1k Po.6
0 P07 F

Us * RESET

, o P20 f
A0 vao . P21 f
5 5 TO INTO P22 |
Al /WC —5 | INTI P23 f
R . 5 T0 P24 f
A2 Nes ° T1 P25 |
P26 f
4 GND SDL 2 é P10 P27 f

' PLI1 _
AT24C02 431 | P12 Rb
S P13 WR |
— = Pl4 PSEN |
= ' PL5 ALE/P |
—8L' PL6 TXD f
- P17 RXD |

AT89C51

Kl 16 AT24C02 55 HLEHEE O H RS K]

AT24C02 £ CMOS 2048 137 & 47 E’PROM, £ N HBZHZR % 256 X 8 i1, AT24C02 )
W R B R R 2 B 2 F T AR SR AT A B
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3. 6.2 AT24C02 %kl

1. AT24C02 f&i /s AT24C02 &2 [E Atmel A W] K IIEFE CMOS % E2PROM, P4
& 256 X 8 (i At atln), BA TAFHESE (2.5~5.5V) . #EREZE (KT 10 000
) BNEERCNT 10 ms) « FrFiiae Imk. BEA S ER. HB/NERE .
T HARRE R T 12C a0 s 5 M Erait, SHEDREIFRM I/ 0
2%, JFHIHRELYnAE, BATEdE SR A E o A

2. AT24C02 15| A

!—EDIZIUSEVCC
Al ]2 7 1 WP
A2 33 6 3 eCL
GND ] 4 5 1 eDA

B 17 AT24C02 5| K

3. AT24C02 5| JHIThARE

AT24C02 & v DIP 3, L4 8 N ol, Hd.

® A27A0  HuhEB| R,

® SDA. SCL 12C MZkd:r;

® WP E{RIIIHI, WP VSS K, ZbE NEAHhhl, WP £ VDD i, A
VFE NATATT L 5

® VCC HIi

® CND H:iHhin

4. AT24C02 [P b 4s 7 1«

Wi ra
bL.L > Blzh. ) i . 4‘1 i e el g
: R SRt
S0A __EE !
LE <
N _|."—| : i
L] e =7 4y B LK
Ry I
Al o FRMLAFRCE i | ETPROM
Al _ FNETED, T )
Al roEnn | N T
Yifi wl LR
ElBac il -
' o Drourdiil
v : B ewm
S j [ el T
— |
GND

K 18 AT24C02 [N 4h #
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3.7 BRERSy

AT R AL RE MC14511BCP. CD4076. 74LS138 F11 6 /™ LED &/~ 4%
.

MC14511 KB e KB =FIIReEE T — 8 “=&—" . BifF
SEE R R B A T B AR B S, TS AE . RIS 28K BCD
My 7 Behd, Hact Rt AEEs, IXshILFA LED £hd s . PRisasjE T3k
i L, AT RS SR e e, AT 1 BCD A,

7ALS138 WIVE AR M FALE I Thae, 24 C, B, A BIFAS7HA “000. 001,
0105 011+ 100~ 1017 B4 BIEBEAEF MC14511, MTIAEA RIS LB RASF 1)
B F/NE . CDA076 & CMOS 4 A7 = 2%t D ZF 4745, @i 74LS138 (1) Y6, Y7

SRy CP ) TAE, ML CDA076 Skeda il /N s B R

TENARG BRI R . RG] 74LS138 1 YO~Y5 #&4% MC14511 LA
IXah LED &R, Y6. Y7 SR$Hi| CD4076 [ CP, MIMiEZEILL CD4076 () Q1~Q4 FxH)
NS R IR, 55— CD4076 H A EIHL Q1 A1 Q2.

Y1
=
T —— - =
Ul
N—7 13 1 j
N1 | 2 a 12 > :
B B .=
N~—= | & . 113 Vi b
N | ¢ < 10 4 a -
D D a —=
o s >
3 =— = s o ° / /
—3—o| 1 F £ =
J—Os BI G 14 e
—— LE Q05 qp
4s11 DSl Y2
=
~ =
U2
\\ A N A T
~——L 5 B b —a
N 2 | 113 ¥a b
6 < < 10 4 o >
D D a =
o s e @
3 =— B s ¢ ° / /
o LT ) 14 " 7 .
—‘S'—O BI G a g
LE dp
[oTo M- — 12~ s
Qo 3 — 0 4s11 D2 Y3
oL 4 | — 13 ] =
5 Q1 D1 = - =
3 Q2 D2 11 us3
Q3 D3
N7 | A R 13 1 N
ppA —2— ~—Ll B B T b —a—
10 2 113 o/ b
DDB Z _v7vs N6 < < 10 4 S z
CLK f 2 D D > < d / / o
ODA E e
ODB —¥o| T F :4 o ~ — B
RsT [—L— —‘S‘—O BI G < e
1
4076 LE dp
4511 DS3
=
~ =
U4
IN~—2 [ . A 13 1 u
N a 5 12 b a
1 N vo |o—15 Y1 2 = e 113 s / / b
2 14 Y2 N__o© 10 4 @ z
3 B Y1 3 vs B g o s e c
< Y2 & 3 E 1s ¢ :
—l2 Y4 —3 0o T o
Y3 10—~ 4 o T F 14 7 r 7
4 Y4 o0 ~e s Bl G ] g ¢
——| EI Y5 [© Y’ LE dp
£2 7O | 4511 DSt
— Y8
—&— B3 Y7 [©
=
7415138 = —
us
IN~—2 [ . A 13 1
—1 |5 o 12 2 s a
N2 > > 113 r / / b
C @
N 10 4 g
D ind o s
s = e |—— L]
4 Lr F 14 7 ! d :
——)| BI G &
LE E—ap
4511 Dss Y6
=
- =
U6
N~ A A 13 1 N
1 12 2 a
B B b =
~——=2 | & o 113 S f b
c c c
N__o© b 5 10 4 @ 2
) . e
3 o = E 15 6 < / /
4 Lr r 14 7 " 7 :
——| BI G - g
LE JEGTT-R ey
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3. 7.

3.7.

1 MC14511 BCD ¥&H}

1. MC14511 BCD faifre

MC14511 &R A7 b, KB —=MIjReE T —F M “ =&—" 2.
B A E R e v B AR P H BBk EO &, T AE SR . A RS
%4 BCD WL pl 7 Behd, &t R HL I AH s, SRBHFL M LED AL . &
2% 8 T HER 7 BB, Hom HIRES S i oe, AU s A1) BCD 14,
2.MC14511 BCD 5| A :

Bl 1w 16 v«
cpga. 15 [1f.
i 1413
Brg4. 1104,
LE[] 5. 12 [Tk
D&, A O
AL T, 10 d.
Vs [l 8. 9 e

20 MC14511 BCD 2| K
2 CD4076 %kl

1. CD4076 fai4)

CD4076 ZEAL 245 D KA VY LEARF I iC 23S ® e Tiops K m =R~
o BUESR AL ThRE S B NI B BE T 55 o 24 BUE Th e 2 8 N2 K1
BARLE D By AN NAMA 1) respectie RPN KI N IEH 47 . 7= 5t
AL TR R AN « 4= S Dh e R N A2 AKIE B, DUF= 58 normai #2
BRI A TRII . F2HRAE eteither SR S IhRE 225001 H AR
H hidh FHHT
2. CD4076 5 I

)
mrpuliﬂ ' 16 =¥
u.almi'" 3 I8 b BESET
0=} 1 e AT |
Gi={d I p=DaTA ?
AES 2 p=DATA
o4 i 11 e DR A
CLotm — 1t 0 - W{PHI:I:'T
HT‘} T l Tr Ellln.sl!'n.[

K21  CD4076 E| I
3. CD4076 N EB&E 1y
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22 CD4076 PERLER

3.7.3 T4LS138 %k

1. 7T4LS138: 34 —8ZE IS /r: 138434k — 8L I RhL 58, :4554/745138
FN54/TALS138PA AP LR MG &5 M) T =0, Ho - B m A MO s R G

Tpd
= (ABC->Y) (3 %) PD
CT54S5138/CT74S138 8ns 245mW
CT54LS138/CT74LS138 22ns 32mW

%3 T4LS138% k)
H—AN kil (G ANmEF, A& (/(G2A) #/(G2B) ) AL
B, ARk (AL By OO B i EH GmhS A — N X6H B 0 H o PG HE P36 H
FIFGL. /(G2A) A1/ (G2B) W Ity JB 24 28 PRI 2% 5 AME— N AR AR IE 1]
WY 3248 N 22 .
AR 3k 3@ vy R ) — AME AR N Sm Iy, 138 I TR R 4L s -
9. TAL1385| K.

34



T % R bk % AR ZF K
Bt 4 (830

Vee f, B 1 F

="
va
|
s

Iele 141312 £114 9
T4L5138

il i O O S
A4 5 5 5 EGND
K 23 74L138 5| K

é?a Lz

-1

3. gl K5

1) A By C iFRGhkd6 A

2) G1 %3 i

3) /(G2A)+ /(G2B) ikidum (fKHESFAE RO
4) YO~Y7 hdfHum (RHESFA R0

> =)
4. JEZH,?FEIEI:
T (15)
§ P
a1 @ '
| (13)
ENABLE | ., (4] i )0 Y2

INPUTS

oy
[
@
G
i
]
-
X

DATA
OUTPUTS

i:
p
-

EN

=
i i {:)C C[:: : ] ):t10)Y5
SELECT () ] (@
npuTs | B DC CD 'Pj_)o_ i
(3] - & Y7
CH >0-———0-ci —
L

Kl 24 BHRE
4. REMH A vt
4.1 RGEHRAHER

W NEPIR, ARG ABESA BT B RGRPIm s, p
PR b, BRI i, ot e BCD A%tk . Bor
HeyE AL AR . Hods oAb 8 I g o R 95 R DR B T e A A 3
HG, HRIEA RGYIGR, e RGBT ITIREAT, LASKIN ks il 2
{ERTYI e T 8o
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EX
Ll Re

SR

»
L

A
A 4

PR I B AR

SE I 2% F BB R 55 A

A

W, R
THERR

AR AR

R BUE BCD R4 s b

L
7 K AL AR

s B

25  RGUIHHER
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4. 1.1 RETEFRER
[ emmnem |

2

Paate

WE
WE
WHE
WE
BN
\ 4
¥ 75 1B K N 4CH
4DH 4EH 4FH
v
JABh e g%, FFR T
¥ E2PROM 455\
N
BT TR T AT TR

K26 ZRAFREFHIAERE
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4.1.2 HETFERFRER

4.2 FBFF

IR HE
W EERETEY
v
S G TAT
IR AT
L1 S
L 4
AR s ey 4
ekl |

v

i

A Pl B 1] e # k E

IR (A N
ST ?

Z =
Y
KR
Eis BRI E
IR [H]
K28 EEZACHETAEFY
sda equ pl.4 ; EEPROM ##5 2k
scl equ pl.5 ; EEPROM £k
quan equ 30h s A7 2L

s Vkeksskskekskskokekekekokskekskokskekskskokekekekokskokskokskokokskokok
org 00h

jmp main

org 03h

jmp int00

org 0Obh

reti

org 13h

jmp int 1

org 1bh
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jmp inttl

org 23h

reti

s skekkekekokskekokskekokskiokskiokskeioksekoksokskskekokskokskkokoskok

4.2.1 ¥R

s skekkekekokskekokskekokskiokskiokskeiokskekoksekoksekokskokskekokoskok
org 30h
main: call clear
11: jb pl.2, keyl
mov quan, #22
jmp datain
keyl: jb pl.3, key2
mov quan, #24
jmp datain
key2: jb pl.6, key3
mov quan, #26
jmp datain
key3: jb pl.7, errl
mov quan, #28
jmp datain
errl: call err
jmp 11
datain : call cmd s EREKEHATET
mov ie, #10001101b ; 8bh
setb trl
clr p3.1
call read : eeprom FHE AN
12: jb p3.0, long ; R
call disv s TR AT
jmp 12
long: call diss
jmp 12
s kkekskskekekekskokekeksiokskekskskokekekskokskokskokskokskskokskekskokskokok
wItH1k
s kkekskekskekekskokekeksiokskokskskokekskekokskekskokskokskskokskekskokskokok
clear: mov tmod, #90h . WE T, 118, FA—°
mov tcon, #05h : INTO, INT1 14y5filk
setb px0 s INTO H Wit o 2 B =
mov sp, #70h . B MERR
clr 20h.0
clr a
mov r0, #2fh
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clear loop: inc r0
mov @r0, a
cjne r0, #40h, clear loop
mov pl, #OffH : pl EmrF
ret

s skekkokskokskekokekskokskiokskiokskeioksekoksekokskekskskokskskokskekoksk
int00: push acc

push psw
inc b54h
clr a
cjne a, 54h, int0 rom

inc bbh
cjne a, 5bh, int0 rom
inc 56h
int0_rom: call romw
pop psw
pop acc
reti
s kekekekokskekskkokekekekokskekskokskekskskokekskekokskokskokskokokskokok
int 1:
push acc
push psw
clr exl s RAMEHH W —
jnb 20h.0, intll 11 ; HWbrdEAL, B0 KEEHE
mov 33h, #0ffh ;AL
mov 34h, #0ffh
mov 3bh, #0ffh
mov 36h, #0ffh
Jjmp intll 12
intl1_11: mov 33h, tll : HEUR T IRAF
mov 34h, thl
mov 3bh, 31h
mov 36h, 32h
intll 12: mov tll, #00 ;o HEURITIEE
mov thl, #00
mov 31h, #00
mov 32h, #00
clr 20h.0
setb exl
pop psw
pop acc
reti

s Skslelelelelekekekekekekekeskekeskeskskskskskskskskskskskkskekekeskskskskskskskoskskskskeskekokok
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inttl:

timl:

push acc

push psw

inc 31h

clr a

cjne a, 3lh, timl
inc 32h

cjne a, 32h, timl
setb Oh

pop psw

pop acc

ret

s keksskskekekekskekekokekokskkekekokokskkkekekokoksk sk kekekokok sk sk skekekokok sk ok k

tH H AL EE

s keRsskekekekekskskekskokokkkekekokoksk sk kekekokoksk sk kekekokok sk sk skekekokok sk ok sk

err:

4.2.2 & FERF

cpl p3.1
call delay 1ms
ret

s kekskskekekekekkskekskekokkkekekokokskkkekekokoksk sk kekekokoksk sk skekekokok sk ok k

FREIKERATRF

s keRsskekekekekskekekokokokskkekekokoksk sk kekekokoksk sk kekekokoksk sk skekekokosk sk ok k

Cmd:

cmd_24:

cmd 26:

mov a, 30h
cjne a, #22, cmd 24
mov 4fh, #00

mov 4eh, #2dh
mov 4dh, #0c6h
mov 4ch, #0cOh

mov 2fh, #0lh : — 500
mov 2eh, #0f4h
jmp cmd out
cjne a, #24, cmd 26
mov 4fh, #00h
mov 4eh, #2dh
mov 4dh, #0c6h
mov 4ch, #0cOh
mov 2fh, #0lh I 450
mov 2eh, #0cZ2h
jmp cmd out

cjne

a, #26, cmd 28

mov 4fh, #00h
mov 4eh, #2dh
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mov 4dh, #0c6h
mov 4ch, #0cOh
mov 2fh, #01h s — 2y H 400 B
mov 2eh, #90h
jmp cmd out
cmd 28: cjne a, #28, cmd out
mov 4fh, #00h
mov 4eh, #2dh
mov 4dh, #0c6h
mov 4ch, #0cOh
mov 2fh, #01h ;2 HL 350
mov 2eh, #5eh
cmd out: ret
s skkkkelkekekokskekokskokskekokseioksekokskekskokokskskokskskokskokokskokokskokok
; eeprom 5
s skekeokeskelksoksekskeokeoksokskekskeoksoksokskekskeksksoksokskekskekok ok
romw: mov r3, #0alOh s WE bR
mov 4bh, #00 : eeprom B Ht
mov rl, #54h s Lk B E Ak
mov r7, #3 s HLEAFEAT
setb sda
setb scl
clr sda
mov a, rd
call subs
mov a, 4bh
call subs
Ww_again : mov a, @rl
call subs
inc rl
djnz r7, w again
clr sda
call de w
setb scl
call de w
setb sda
ret
subs: mov r(0, #08h
subs_loop: clr scl
rlc a
mov sda, c
nop
setb scl
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rep:

de w:

call de w
djnz r0, subs loop
clr scl
call de w
setb scl
mov ¢, sda
jc rep

clr scl
ret

nop

nop

ret

s keRsskekekekekskskekskokokkkekekokoksk sk kekekokoksk sk kekekokok sk sk skekekokok sk ok sk

read :

more:

subr:
r loop:

mov r3, #0alOh s WCE ARk
mov 4bh, #00 ; eeprom B ht
mov rl, #54h IR HEEE L
mov r7, #3

setb sda

setb scl

clr sda

mov a, rd

call subs

mov a, 4bh

call subs

setb sda

setb scl

clr sda

mov a, rd

setb acc. 0

call subs

call subr
mov @rl, a

inc rl

djnz r7, more

clr sda

call de w

setb scl

call de w

setb sda
ret
mov r0, #O8

setb scl
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call de w
mov ¢, sda
rlc a
clr scl
call de w
djnz r0, r loop
cjne r7, #01h, lowl
setb sda
jmp setok
lowl: clr sda

setok: call de w
setb scl
call de w
clr scl
call de w
setb sda
ret

s skekkekekokskekokskekokskkokekiokskiokskeiokskeiokskekokseioksokskskokskekokskekoksk

; HFEALEE
s skkkkelokskekokskekokskeoskskeiokseiokseiokskekskskekskokokskokokskokokskokokskokoksk
diss: setb pl. 1
clr pl. 0 ; JTHRIEFER
call quans

call play
ret
quans: mov 45h, #00
mov 44h, #00
mov 43h, #00
mov 42h, #00
mov 41h, #00h
mov 40h, 56h
mov 3fh, 55h
mov 3eh, 54h s R B AIE

mov 4ah, #00h
mov 49h, #O00h

mov 48h, 2fh

mov 47h, 2eh s BREURWIME
jmp divst

ret

o kekeskskskekekekkekekekokokskskekekskokokskkskekekokokkkkekekoksk sk kekekok

s AT

s Skelelelelelelekekekekeskekeskeskeskeskeskekskskskskskkekskskekskekskskskskskskekekok
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disv: setb pl.0 s RHEBEEIR
clr  pl.1 s JFPHE SR
call kmph s R E T RRT
mov a, H#Offh
cjne a, 36h, dspll s SWEHELR, BERE
setb p3.1 s FREFRRIT R
Jjmp exit

dspll:  clr p3.1 s RAREFRRIT
call play ;BT

exit: ret

s sekekskeskeoksoksoksekskeokekokdokskok

s R TR (v=L/t)

s sekeekekeksksoksoksekskekokskoksokskokskeok

kmph: mov 4bh, #00
mov 44h, #00
mov 43h, #00
mov 42h, #00
mov 41h, 4fh
mov 40h, 4eh
mov 3fth, 4dh
mov 3eh, 4ch s BEREIR YA
mov 4ah, 36h
mov 49h, 35h
mov 48h, 34h
mov 47h, 33h ; BRBURHIME
jmp divst s BRE TR

kkk: nop
call bedst : W bed M1 ¥
mov a, 50h
anl a, #0fh
mov 3ah, a
mov a, 50h
swap a
anl a, #0fh
mov 3bh, a
mov a, blh
anl a, #0fh
mov 3ch, a
ret

s kekekekekokeokeekeekskekskskoksokskekskekokekosk

; BRiE T
s sekeokeokeoksokskeskeoksoksokskekskokokok
divst: setb rs0
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B

div loop:

setb rsl s e 1
clr ¢

mov a, 3eh
subb a, 47h
mov a, 3fh
subb a, 48h
mov a, 40h
subb a, 49h
mov a, 41h
subb a, 4ah
jnc div_out
mov r2, #20h
clr ¢

mov a, 3eh
rlc a

mov 3eh, a
mov a, 3fh
rlc a

mov 3fh, a
mov a, 40h
rlc a

mov 40h, a
mov a, 41h
rlc a

mov 41h, a
mov a, 42h
rlc a

mov 42h, a
mov a, 43h
rlc a

mov 43h, a
mov a, 44h
rlc a

mov 44h, a
mov a, 45h
rlc a

mov 45h, a
mov f0, c
clr ¢

mov a, 42h
subb a, 47h
mov r3, a
mov a, 43h
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div_loopl:

div loop2:

div out:

div outl:

subb a, 48h
mov r4, a

mov a, 44h
subb a, 49h
mov rb, a

mov a, 45h
subb a, 4ah

jb 0, div loopl
jc div_loop2

mov 45h, a

mov a, rb

mov 44h, a

mov a, r4

mov 43h, a

mov a, rd

mov 42h, a

inc 3eh

djnz r2, div_loop
clr f0

clr rsO

clr rsl

jmp kkk

seth f0

jmp div out

s Skslkelelelelekekekekekekeskeskeskeskskskkskskkkksk

BCD 5 #-1F2 7

s keRskskeskekekekkekekokekkkskekskokokskkekekek

bedst:

bedst loop: mov a, 3eh

mov r7, #10h
clr ¢

mov 50h, #00
mov 51h, #00
rlc a

mov 3eh, a
mov a, 3fh
rlc a

mov 3fh, a
mov a, 50h
addc a, 50h
da a

mov 50h, a
mov a, blh
addc a, b5lh
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da a
mov 5lh, a
djnz r7, bcdst loop
ret
s skekkoksokekekokskekokskekokokekokokekokok
TR TR
s kekekiokskekskokokekekskokekekskokskokskok
play: mov rl, #3ah
mov r2, #0feh
play loop: mov a, r2
mov p2, a
mov a, @rl
anl a, #0fh
mov dptr, Htab
movc a, @atdptr
mov p0, a
call delay 1ms ;7N Ims
inc rl
mov a, r2
jnb p2.2, play out
rl a
mov r2, a
jmp play loop
play out: mov p2, #0ffh B STV
ret
tab: db 3fh, 06h, 5bh, 4fh, 66h, 6dh, 7dh, 07h
db 7fh, 6fh, 77h, 7ch, 39h, 5eh, 79h, 71h
db 00h
s skekkokskokekekokokekokokekokokekokskekokskokok
YERS 1ms TFEF
s skekkekekokekekokskekokokekokokekokskekokokokok
delay Ims: mov r7, #6
delay 11: mov r6, #2
djnz r6, $
djnz r7, delay 11
ret
end

5. B R

FEIME 5 2 TAL PR FLBS 5 N2 5 /ML P3. 4 (TO) 5| e B HL &5
SRR NG S . B HETA P3. 4 5] Sk P sE 2 15 R shil
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HEL S 4 TR G AT o FRATT R MR 4 F 48 B e B AN i FL 2 10 7[R R A iR
B TTIX N EE B M OB S Ay S AN R B B S R B fk 2 E o TR E] A
M TLO 25 A7 88 FIE7E P R0 PN 58 5 (LRSI 2100 N AN K. 10 MOXN T3 3810 1) 1F & 1%
PRAD AR R AE R B i A3 85 S o CRRIMECR AR IR AN AP PN 25T 2 ST a2k 1),
PEES S BRLA 2s FBTTE], Htnl DUORMER) S HIX 2s WERRIZRE . FRIESERS
HAT R TORFEE —FERUA TR, SRR REE 55 TLBE TR, N
M BT HEAER 2s K TFHHE.

2T REERTEE, BRI ER T, AR 2s WA Ll
MEE S fE. R TE ST AR TR ESFEEA — 2R GaL M #E M
HE—FEEER) nTLLE S B AL A BAT EE XA I B AR ST, fE
XANEEFE ST 54728 JFOR i A2 B0 n RO mT 75 2 H A0 0 8 BLFEEL. @it s A HL
THEL H SR R A B A B, L ZIUE S BCD A B A Rt 48 EoR A,
AR BN R IR BATEI 30, A NUFHLE S WIiE i G 5o
K, XFELCRA A LIE R AIEH QN EFELEBIT T 20 R T . MR
SN U AE B R LR S S B Ok, AR S
6. &t

ABLTF LA ATBICS T Jui% Ly, I I HAR AR RAG I B AT 2 (RIS FE 1% DL 1M 5
DU BAT FRE R, BRI L BRI R, A4, fJa H 6 2/ LED fg
WL L S AR s aa I, JF BAE R w5 A I AT 5 3h A 0
MTTIE 3178 REd 5 AR R

FL A -
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