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Abstract

In this project, the velocity detector is constructed by using the application of -
physics theory and the microcontroller in order to detect the moving object. The ultrasonic
transducer sends high frequency wave to detect the moving object when it passes through
and then sends the signal to the microcontroller for time counting and velocity calculating.
The calculated velocity is then displayed on the seven segments. When the calculated
velocity is larger than the limited velocity set by the keypad, the buzzer will alarm and the
red LED will turn on by the microcontroller. The moving object that has the velocity

larger than the limited velocity will be recorded by clicking the mouse of the computer.
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SGS-THOMSON HCC40i1B/12B/23B
‘7[ MICROELEGTRONICS HCF4011B/12B/23B

NAND GATES

QUAD 2 INPUT HCC/HCF 4011B
DUAL 4 INPUT HCC/HCF 4012B
TRIPLE 3 INPUT HCC/HCF 4023B

= PROPAGATION DELAY TIME = 60ns (typ.) AT
CL =50pF, Vop = 10V

=« BUFFERED INPUTS AND OUTPUTS

s QUIESCENT CURRENT SPECIFIED TO 20V
FOR HCC DEVICE

s INPUT CURRENT OF 100nA AT 18V AND 25°C
FORHCC DEVICE

= 100% TESTED FOR QUIESCENT CURRENT

= 5V, 10VAND 15V PARAMETRIC RATINGS

s MEETSALLREQUIREMENTS OF JEDECTEN-
TATIVE STANDARD N° 13A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF "B”
SERIES CMOS DEVICES”

DESCRIPTION

The HCC4011B, HCC4012B and HCC4023B (ex-
tended temperature range) and HCF4011B,
HCF4012B and HCF4023B (intermediate tempera-
ture range) are monadlithic, integrated circuit, avail-
able in 144ead dual in-ine plastic or ceramic
package and plastic micropackage.

F
(Ceramic Frit Seal Package)

«* &

(Plastic Chlp Carrier)

(Plastic Package)

{(Micro Package)

ORDER CODES :
HCC40XXBF HCF40X>XBM1
HCF40XXBEY  HCF40XXBC1

The HCC/HCF4011B, HCC/HCF4012B and
HCC/HCF4023B NAND gates provide the system
designer with direct implementation of the NAND
function and supplement the existing family of
COS/MOS gates. All inputs and outputs are buf-
fered.

PIN CONNECTIONS
4011B 4012B 4023B
kA.Bv A4
a 1] 135 3of—— %o A Yoo
EABCD
B 2] H A 2] o K G
+ 3] ] 8 3] e H H
G0
K sf—L&F u c 4 n 6 1
. sa@ h L : '[ F ] L
o sff s r NC 6] ls E J
‘Es’f e Jo & ws?ll « mem r'fndc e

June 1989
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HCC/HFC4011B/12B/23B

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vppo* | Supply Voltage : HCC Types - 0.5t0 +20 \Y
HCF Types - 0.5to + 18 \Y
Vi Input Voltage —05to Vpp + 0.5 \Y
Iy DC Input Current (any one input) +10 mA
Pwt | Tetal Power Dissipation (per package) 200 mwW
Dissipation per Output Transistor
for To, = Full Package-temperature Range 100 mwW
Top Operating Temperature : HCC Types - 55to+ 125 °C
HCF Types —-40to + 85 °C
Tstg | Storage Temperature — 65 to+ 150 °C

Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. Thisiis a stress rating only and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is notimplied.
Exposure to absolue maximum rating conditions for external periods may affect device reliability.

* Allvoltage values are referred to Vss pin voltage.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage : HCC Types 3to 18 \
HCF Types 3to15 \Y%
V, Input Voltage 0 toVpp \
Top Operating Temperature : HCC Types - 55to + 125 °C
HCF Types —-40to+ 85 °C

2/12 57 SCS-THOMSON



HCC/HCF4011B/128/23B

SCHEMATIC AND LOGIC DIAGRAMS

©5,12)

]!
I

40118
ﬂ =
8,6,13) :ij ﬁ‘
a3 l
< o}

= J

| TR

S

5

PARENTHESES ARE

40128

10F 4 GATES (NUMBERS IN

TERMINAL

NUMBERS FOR OTHER GATES)

S-2308

pa—

178 TTER

==

LTI, TP

J% J%J

1 0F ¥ GATES
ARE TERMINAL

(IUMBERS B
NMBERS FOR OTHER GATES)

s

60.30)

40238
™
nin —Iﬁ
. 4 TE
w |15 98] ]
2T [ e
JA’”-E:} I;:: =
2 ’
it by gy

S-um

ALL WPUTS ARE PROTECTED BY
COSAOS PROTECTION METWORK
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HCC/HFC4011B/12B/23B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditicns Value
Symbol Parameter \" Vo o] | Voo Tiow 25°C Thigh* Unit
v V) MA) | (V) | Min. [max. | Min. Typ. | Max. | Min. | Max.
Iy Quiescent 0/5 5 0.25 0.01 { 0.25 7.5
Current 1 .~~ |or10 10 0.5 0.01] 05 15
Types | 0/15 15 1 00141 1 30
0/20 20 5 0.02] 5 150 | pA
0/5 5 1 0.01 | 1 75
?}?pzs 0/10 10 2 001 2 15
0/15 15 4 001 4 30
Vo | Output High 0/5 <1| 5 |495 4.95 4.95
Voltage 0/10 <1 | 10 |995 995 9.95 Vv
0/15 <1 | 15 |14.95 14.95 14.95
Vor | Output Low 5/0 <1| 5 0.05 0.05 0.05
Voltage 10/0 <1 10 0.05 0.05 005| V
15/0 <1 |15 0.05 0.05 0.05
Vs | Input High 0545]|<1| 5 | 35 35 35
Voltage 179 <110 7 7 7 Vv
15M135) <1 | 15 | 11 11 11
Vii | Input Low 45/05| <1 | 5 15 15 1.5
Voltage ome 4. 3 3 3 Y
13.5M15| <1 | 15 4 4 4
low | Output o5 | 25 5 | -2 -1.6|-32 - 1.15
Drive Hee | o5 | 46 5 |-064 _ 051 — 1 _ 0.36)
Current
Types|o/10| 9.5 10 |- 1.6 -13|-26 - 09
0/15| 135 15 |-4.2 -34|-68 -24 -
o/5 | 25 5 |-1.53 - 1.36(— 3.2 -14
HCF | o5 | 46 5 |-0.52 -0.44 —1 — 0.36]
Types|o/10| 95 10 |-1.3 -11}-26 -09
0/15| 135 15 |- 3.6 -3.0|-68 -24
lo. | Output 05| 04 5 | 064 051 ] 1 0.36
Sink HCC ool os 10 | 16 13 | 2.6 0.9
Current Types
0/15| 1.5 15 | 4.2 34 | 6.8 24 A
o5 | 04 5 | 052 044 | 1 0.36
HCF
Types | 9/10] 05 10 | 1.3 11 | 26 0.9
015| 15 15 | 36 30 | 6.8 24
L, Lie | Input HCC |o0/18 18 +0.1 +107%]+ 0.1 +1
Leakage |Types
Current  Tyce |or15 Any It =2 +03 +10-%]2 03 +1 A
Types
Ci Input Capacitance Any Input 5 75 pF

* TLow =— 55°Cfor HCC device : —40°C for HCF device.
* Thieh =+ 125°C for HCC device : + 85°C for HCF device.
The Noise Margn for both "1" and "0" levelis : 1V min. with Vpop =5V, 2V min. with Vop = 10V, 2.5V with Vpo = 15V.

4/12
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HCC/HCF4011B/12B/23B

DYNAMIC ELECTRICAL CHARACTERISTICS (T, = 25°C, C, =50pF, R = 200k<,
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns)

Symbiol Parameter Test Conditions Value it
Vpp (V)| Min. | Typ. | Max.
tpLH, tpHL| Propagation Delay Time 5 125 250
10 60 120 ns
15 45 90
true, tron| Transition Time 5 100 200
10 50 100 ns
15 40 80

TEST CIRCUITS

Quiescent Device Current Noise Immunity.
Voo
T e
Yoo T
INPUTS
o INPUTS OUTPUTS
ss N ="
Vi - =
‘N L > =
o
Vie = B 3
NOTE :
TEST ANY COMBINATION
OF INPUTS
Vgg Vss s-2079/1
S-we2t

Input Leakage Current.

VpD

INPUTS
Vop —
o [ ]
Vss5 .=
-t—
NOTE: MEASURE INPUTS

SEQUENTIALLY TO BOTH l 159402
VDD AND V5s. CONNECT

ALL UNUSED INPUTS TO Vss

EITHER Vpp OR Vss

Lyy $GS-THOMSON S




HCC/HFC40118/12B/23B

Minimum Output High (source) Current Charac- Minimum Output Low (sink) Current Charac-
teristics. teristics.
G-2139 6 -2337
e (11 o [TTTT]
() Vg5 =-5Y mAy Tamb=25°C
Ygs =1
. 12 J >~
‘\ .
AN
\
N\ ¢ £
" ‘\\ -10¥ s /' -
N . V 7
77
P 2 5v!
- Tomb=25C 1SV d =11 4 L
[ 111 (1T Pty |
[ H 0 ~Nps (V) o 7k 6 8 ® 12 Yos (V)
Typical Output High (scurce) Current Charac- Typical Output Low (sink) Current Characteristics.
teristics.

° 6-2338 s—:ns_
ou [ 1] fo TT11 [
e Vg =-S5V o Taray= 25°C Vos =15V

2%
V.
] N A\ 5
AN ,/
N A
NN = 4
= ‘\_:10\' = -
7 /
~
N & v
0 Tamb =25°C P15V 3 Z, e
[ | 1 1
[} s ° “ps (V) 0 2 & ] (] 1 3 VpsiV)
Typical Propagation Delay Time per Gate as a Typical Transition Time vs. Load Capacitance.
Function of Load Capacitance.
‘HL [ 1 l 8-27711 T (--|IL_I_Q
]
teLy [EEE et L] .]m[-
{ns) __‘Tw-IS'C (ns)
-0 =5
150 ]
120 D=5V
100
A
L4 o4 L1 - i -]
|t P 10V | L
Lot - ——
- m——— 50
“ et | —: #F
0 o «Q [} 80 CripP o 20 40 60 80 Cy (pF)
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HCC/HCF4011B/12B/23B

Typical Voltage Transfer Characteristics. Typical Power Dissipation/gate vs Frequency.
6-2T1 G-2172
Yo HRI== i
s
o e, it H—
N emEii i 7
= Tamb=25°C 41,
B i 0, =
{ ' = =
& ,’
0 o o, Vi
6 = T :
AT i
et f ' J’uﬁ'
e o e
Tamp=25"C : ; r————at
) A fec-soer |
1 3=l .15f
0 i SN
2 & S8 1 L s 2 & 68 2 ¢ &t
a 5 © 5 vy (v 1 © 0t ()
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HCC/HFC4011B/12B/23B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
at 0.51 0.020
B 1.39 1.65 0.055 0.065
b 0.5 0.020
b1 0.25 0.010
D 20 0.787
E 8.5 0.335
e 2.54 0.100
e3 15.24 0.600
F 71 0.280
| 51 0.201
L 33 0.130
z 1.27 2.54 0.050 0.100

POO1A
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HCC/HCF4011B/12B/23B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 20 0.787
B 7.0 0.276
D 33 0.130
E 0.38 0.015
e3 15.24 0.600
F 2.29 279 0.090 0.110
G 0.4 0.55 0.016 0.022
H 1.17 1.62 0.046 0.060
L 0.22 0.31 0.009 0.012
M i.52 2.54 0.060 0.100
N 10.3 0.406
P 7.8 8.05 0.307 0.317
Q 5.08 0.200
P
P053C
9/12




HCC/HFC4011B/12B/23B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 1.75 0.068
at 0.1 0.2 0.003 0.007
a2 1.65 0.064
b 0.35 0.46 0.013 0.018
b1 0.19 0.25 0.007 0.010
C 0.5 0.019
cl 45° (typ.)
D 8.55 8.75 0.336 0.344
5.8 6.2 0.228 0.244
e 1.27 0.050
e3 7.62 0.300
F 3.8 40 0.149 0.157
G 4.6 513 0.181 0.208
L 0.5 1.27 0.019 0.050
M 0.68 0.026
S 8° (max.)

b1

P013G
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HCC/HCF4011B/12B/23B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 9.78 10.03 0.385 0.395
B 8.89 9.04 0.350 0.356
D 42 4.57 0.165 0.180
d1 2.54 0.100
d2 0.56 0.022
E 7.37 8.38 0.290 0.330
e 1.27 0.050
e3 5.08 0.200
0.38 0.015
0.101 0.004
M 1.27 0.050
M1 1.14 0.045

11/12




HCCIHFC4011B/12B/23B

Information fumished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsability for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may results from its use. No
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specifications mentioned
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied.
SGS-THOMSON Microelectronics products are notauthorized foruse ascritical components in life support devices or systems without express
written approval of SGS-THOMSON Microelectonics.

© 1994 SGS-THOMSON Microelectronics - All Rig'its Reserved

SGS-THOMSON Microelectronics GROUP OF COMPANIES
Australia - Brazil - France - Germany - Hong Kong - Italy - Japan - Korea - Malaysia - Malta - Morocco - The Netherlands -
Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A

g2 Lyy 86s-THoMsON




74HC541

11-2



Philips Semiconductors Product specification

Octal buffer/line driver; 3-state 74HC/HCT541

N

FEATURES The 74HC/HCT541 are octal non-inverting buffer/line
drivers with 3-state outputs. The 3-state outputs are

D controlled by the output enable inputs OE4 and OE;.

e Output capability: bus driver A HIGH on OE, causes the outputs to assume a high

e lcc category: MSH impedance OFF-state.
The “541” is identical to the “540” but has non-inverting
outputs.

GENERAL DESCRIPTION

The 74HC/HCT541 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.

QUICK REFERENCE DATA
GND=0V;Tam=25°C;t,=t;=6ns
TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT

teu/ triH propagation delay A, to Yp CL=15pF;Vec=5V 10 12 ns

C input capacitance 5 35 pF

Crmd power dissipation capacitance per buffer | notes 1 and 2 37 39 pF

Notes
1. Cpp is used to determine the dynamic power dissipation (Pp in HW):
Pp = Cpp x Vec? x fi + X (CL x Vec? x fo) where:
f; = input frequency in MHz
f, = output frequency in MHz
Y. (CL x Vec? x fo) = sum of outputs
Cy = output load capacitance in pF
Ve = supply voltage in V

2. ForHC the condition is V) = GND to V¢c
For HCT the condition is V| = GNDto Vgc - 1.5V

ORDERING INFORMATION
See “74HC/HCT/HCU/HCMOS Logic Package Information”.

December 1990



Philips Semiconductors

Product specification

Octal buffer/line driver; 3-state

74HC/HCT541

PIN DESCRIPTIGN

PIN NO. SYMBOL NAME AND FUNCTION

1,19 OE4, OE, output enable input (active LOW)
2,3,4,5,6,7,8,9 Ag to A7 data inputs

10 GND ground (0 V)

18,17,16, 15, 14,13, 12, 11 Yoto Y7 bus outputs

20 Vee positive supply voltage

o8, 1] U 20] Vec
Ag E 15] O€
INE EYO
Az E ‘ _—1_;] Y1
Azl 16] Yo
*4% 541 %\'3
As [7] 14] ¥4
A7 [5] 1z] Ya

eno [10 '1__1)\',

7298766

Fig.1 Pin configuration.

7Z98771

Fig.2 Logic symbol.

RIN &
18 EN
] .
D
2 18
3 17
o
LAt .18,
5 16
-] 14
7 13
8 12
9 11
296767

Fig.3 IEC logic symbol.

December 1990



Philips Semiconductors Product specification

Octal buffer/line driver; 3-state 74HC/HCT541

FUNCTION TABLE

INPUTS OUTPUT

2{% N, Yoiis — —

. OE;4 OE, A, Yn

A Y :

3 12 1 0 L L 3
afAr i IN_ Yafs L L H H

i< X H X z
sfAaf N Yaiss H X X Z
slAal N, Yajie Notes

1. H = HIGH voltage level
L = LOW voltage level
12 X = don'’t care
Z = high impedance OFF-state

RER

i

<
@

<
~

11

Ilev

[s |-
’345 B

TZ96770

Fig.4 Functional diagram.

ONE BUFFER/LINE DRIVER

GND
A

1 \Z
| f—

A e e e — — —— — — — — i
2 Yq
| =<
Az 3
i _‘

Ag e T T T T 7
Y,
4
— —

A e e — — — — — —— e et
5 Yg
e =
Ag Y
- L —
Al _— v,
] -
EIGHT IDENTICAL CIRCUITS 7296788

Fig.5 Logic diagram.

December 1990



Philips Semiconductais

Product specification

Octal buffer/line driver; 3-state 74HC/HCT541
DC CHARACTERISTICS FOR 74HC
For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.
Output capability: bus driver
lcc category: MSI
AC CHARACTERISTICS FOR 74HC
GND =0 V; . =t;=6 ns; C_ =50 pF
Tamb (°C) TEST CONDITIONS
T4HC
SYMBOL | PARAMETER UNIT Mg
+25 —40 to +85 | 40to +125 V) WAVEFORMS
min. | typ. | max. | min. | max. | min. | max.
tpul/ teLn | propagation delay 33 |[115 145 175 |ns 2.0 |Fig.6
A to Yy 12 {23 29 35 45
10 |20 25 30 6.0
tpzi/ tpze | 3-state output 55 |160 200 240 |ns 2.0 |Fig.7
enable time 20 |32 40 48 45
OEto Y, 16 |27 34 41 6.0
tpuz/ tprz | 3-state output 61 |160 200 240 |ns 2.0 |Fig.7
disable time 22 |32 40 48 45
OEto Y, 18 |27 34 41 6.0
tru/ tny | output transition time 14 |60 75 90 ns 2.0 |Fig.6
5 12 15 18 45
4 10 13 15 6.0

December 1990




Philips Semiconductors Product specification

Octal Guffer/line driver; 3-state 7T4HC/HCT541

DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.
Output capabilty: bus driver

lcc category: $4S!

Note ¢o HCT fypes

The value of additional quiescent supply current (Alcc) for a unit load of 1 is given in the family specifications.
To determine &icc per input, multiply this value by the unit load coefficient shown in the table below.

INPUT UNIT LOAD COEFFICIENT
OF; 1.50
OE, 1.00
An 0.70

AC CHARACTERISTICS FOR 74HCT
GND=0V; t,=t=6ns; C =50 pF

Tamb (°C) TEST CONDITIONS
T4HCT
SYMBOL | PARAMETER UNIT Vee
+25 —40 to +85 | —40to +125 ) WAVEFORMS
min. | typ. | max. | min. | max. | min. | max.
ten/ tey | propagation delay !
Ao Y, 15 {28 35 42 ns 4.5 |Fig.6
trza tpaL | Siets oufput enpg tige 21 |35 44 53 |ns |45 |Fig7
OEto Y,
tpuz! tpiz 3-sfate output disable time 21 |35 4 53 . 45 |Fig?
OEto Y,
trr/ truw | oulput transition time 5 |12 15 18 |ns |45 |Fig6

December 1980



Philips Semiconductors Product specification

Octal buffer/line driver; 3-state 74HC/HCT541
AC WAVEFORMS
Ay INPUT vt
tpHL tPLH
Yn OUTPUT vt
706788 THL = R < tTLH

(1) HC :Vj=50%;V;=GND to Vcc.
HCT:Vy=13V;V;=GNDto 3 V.

Fig.6 Waveforms showing the input (Ap) to output (Y,) propagation delays and the output transition times.

OUTPUT
LOW-to-OFF
OFF-to-LOW

ouTPUT
HIGH -t0-OFF
OFF -to-HIGH

7293801

(1) HC : Vi =50%; V; = GND to Vce.
HCT: V=13 V:V; =GND to 3 V.

Fig.7 Waveforms showing the 3-state enable and disable times.

PACKAGE OUTLINES
See 74HC/HCT/HCU/HCMOS Logic Package Outlines”.

December 1990
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FAIRCHILD

SEMICONDUCTOR ™

DM74LS138 - DM74LS139
Decoder/Demultiplexer

General Description

These Schottky-clamped circuits are designed lo be used
in high-performance memory-decoding or data-routing
applications, requiring very short propagation delay times
in high-performance memory systems these decoders can
be used to minimize the effects of system decoding. When
used with high-speed memories, the delay times of these
decoders are usually less than the typical access time of
the memory. This means that the effective system delay
introduced by the decoder is negligible.

The DM74LS138 decodes one-of<ight lines, based upon
the condilions at the three binary select inputs and the
three enabie inputs. Two aclive-low and one active-high
enable inputs reduce the need for external gates or invert-
ers when expanding. A 24-line decoder can be imple-
mented with no external inverters, and a 32-line decoder
requires only one inverter. An enable input can be used as
a data input for demultiplexing applications.

The DM74LS139 comprises two separate two-line-to-four-
tine decoders in a single package. The active-low enable
input can be used as a data line in demultiplexing applica-
tions.

All of these decoders/demultiplexers feature fully buffered
inputs, presenting only one normalized load to its driving
cicuil. All inputs are clamped with high-performance
Schottky diodes to suppress line-ringing and simplify sys-
tem design.

August 1986
Revised March 2000

Features

B Designed specifically for high speed:
Memory decoders
Data transmissicn systems

# DM74LS138 3-t0-8-line decoders incorporates 3 enable
inputs to simplify cascading and/or data reception

® DM74LS139 contains two fully independent 2-to-4-fine
decoders/demultiplexers

& Schottky clamped for high performance
& Typical propagation delay (3 levels of logic)
DM74LS138 21ns
DM74LS138 21ns
B Typical power dissipation
‘ DM74LS138 32mW
DM74LS139 34 mW

Ordering Code:

Order Number |Package Number Package Description
DMT74LS138M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
DM74L.5138SJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE |1, 5.3mm Wide
DM74L.S138N N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
DM74LS133M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
DM74LS139SJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE 11, 5.3mm Wide
DM74LS139N N16E 16-Lead Piastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape anc Reel. Specify by appending the suffix letter *X” to the ordering code.

© 2000 Fairchild Semiconductor Corporation DS0066391

S

www fairchildsemi.com
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DM741.8138 - DM74L.5139

Connection Diagrams

DM74LS138 DM74LS139
DATA OUTPUTS SELECT DATA QUTPUTS
— ENABLE — N
Vee YO Y1 Y2 Y3 Y4 Y5 Y6 vec G2 A2 B2 2Y0 2v1  2v2  2v3
l‘s 115 lu |13 I1z ln |m Ig [16 l15 14 |13 | Iu |m fg
2 2 3 l‘ IS o |7 Is 1 2 3 |4 ‘5 ls 17 la
A 8 C G2A G28B G1 Y7 GND
8 i . OUTRUT ENABLE A1 Bl 1YO 1¥1 1Y2 1Y3 GND
SELECT ENABLE G
SELECT DATA QUTPUTS
Function Tables
DM74LS138 DM74LS139
Inputs Inputs
Qutputs Qu
Enable | Select utp Enable | Select puts
G1{G2 (Note 1) |C|B|A|YO|Y1]Y2]|Y3|Y4|Y5|Y6|Y7 G B A YO Y1 Y2 Y3
X H XIX{XH{H{HJH|H|H|H|H H X X H H H H
L X XIX|IXH|HIH|H{H|H|H|H L L L L H H H
H L LILJL| L |H|H|H|H|H|H|H L L H H L H H
H L LILIHH|{L|{H|H|H|H|H|H L H L H H L H
H L LIHILIH|HJL|H|H|H|H|H L H H H H H L
H L LIHIH{H{HIH|JL|{H|H]|H|H
H L HILJLIH|H|{H|H|L|H|H|H
H L HILIHIH|{H]JH]JH|H|L|H|H| H=HIGH Level
L =LOW Level
Hl L [H[H|[L|H[H{H{H|H[H]L|H| LIoNe
H L HIHIHIH|HIH|{H|H|H|H]L
Note 1: G2 = G2A + G2B
Logic Diagrams
DM74LS138 DM74LS139
.—ED‘;E" [ “ 1o
(LI emmﬂd}— 1 (s)
T 13) (8)
e N 1 P2 & :Dy-—lvz
G28 (L] 4’ (12 Y3 eeEcT 3) (L] 1Y3!
,._.\_))_ DATA PEUTS, l'—DO——‘
T (11 i OUTPUTS a DATA &
—3 :% b—"ﬂ
adl o J> "_’:}_)c»“—m-vs ename G2 L2 D"(ﬂ"'
seuecr (@ >0 = @ ve (LT
(14) t
o P>—— ! o s {:—{(“’ So—d e

wvew fairchildsemi.com




Absolute Maximum RatingsNote 2)

Supply Voltage a%
Input Voltage v
Operaiing Free Air Temperature Range 0°C to +70°C
Storage Temperature Range —65°C to +150°C

Note 2: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not g d at the ab ratings.
The "R 1ded Operating C " table will define the conditions
for actual device operation.

DM74LS138 Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 475 5 5.25 \
Viy HIGH Level Input Voltage 2 \%
' LOW Level Input Voltage 0.8 \
log HIGH Level Output Current 04 mA
loL LOW Level Output Current 8 mA
Ty Free Air Operating Temperature 0 70 °c
DM74LS138 Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)
T
Symbol Parameter Conditlons Min 4 Max Units
(Note 3)
Vi Input Clamp Voltage Vee = Min, || =-18 mA 1.5 v
Vou HIGH Level Output Voltage Vce = Min, lon = Max, Vj = Max, Vi = Min 2.7 3.4 v
Vo LOW Levet Ve = Min, g = Max, Vy = Max, Vi = Min 0.35 0.5 A
Output Voltage lop =4 mA, Vgo = Min 0.25 0.4
& Input Current @ Max Input Voltage | Vg =Max, V=7V 0.1 mA
[ HIGH Level Input Current Ve = Max, V(= 2.7V 20 WA
1" LOW Level Input Current Vee =Max, V)= 0.4V -0.36 mA
los Short Circuit Output Current Vee = Max (Note 4) —20 100 mA
lec Supply Current Ve = Max (Note 5) 6.3 10 mA
Nots 3: Al typicals are at Ve = 5V, Ta = 25°C.
Hote 4: Not more than one output should be shorted at a time, and the duration shoukd not exceed one second.
Note §: I is measured with all outputs enabled and OPEN.
DM74LS138 Switching Characteristics
@ Veo=5Vand Ty =25°C
From (Input) Leveis R =2k
Symbol Parameter To (Qutput) of Delay C_=15pF C_ =50 pF Units
Min Max Min #ax
P tion Delay Time
e SR 2 Select to Output 18 27 ns
LOW-to-HIGH Level Qutput
Py tion Delay Time
b fopegeton ey Select to Output 27 40 ns
HIGH-to-LOW Level Output
P tion Delay Time
et s o Select to Output 18 27 ns
LOW-10-HIGH Level Output
P tion Delay Ti
e TopagRion Tasy ime Select to Output 27 40 ns
HIGH-t0-LOW Level Output
P tion Delay Time
teust fopagation Ly Enable to Output 18 27 ns
LOW-to-HIGH Level Output
P tion Delay Time
tore mpegrionSeRy Enable to Output 2 40 ns
HIGH-to-LOW Leve! Output
P tion Delay Ti
ten ropage oy Tine Enable to Output 18 27 ns
LOW-to-HIGH Level Output
1 P tion Delay Ti
e SEEGREREE Enable to Output 28 40 ns
HIGH-to-LOW Level Output

www.fairchildsemi.com
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DM74L.S138 - DM74LS139

DM74LS139 Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \
Vi HIGH Level Input Voltage 2 \
Vi LOW Level Input Voltage 0.8 \
lon HIGH Level Output Current -04 mA
loL LOW Level Output Current 8 mA
Ta Free Air Operating Temperature 0 70 °C
DM74LS139 Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)

T
Symbot Parameter Condltions Min (N«::G) Max Units
Vi Input Clamp Voltage Vee = Min, || =-18 mA -1.5 \
V, HIGH Level Vee = Min, o = Max,
ont To = M 1ori = e 2.7 34 v
Output Voltage V)= Max, Vi, = Min
V, LOW Level Vee=Min, g =
o 5 co=Mintep <Mex 035 05
Output Voltage V| = Max, Viy =Min \
low =4 mA, Ve = Min 0.25 04
i Input Current @ Max Input Voltage Vee =Max, Vy=7v 0.1 mA
™ HIGH Level Input Current Vee = Max, V= 2.7V 20 [y
Iy LOW Level Input Current Vee = Max, V= 0.4V -0.36 mA
los Short Circuit Output Current V¢ = Max (Note 7) -20 -100 mA
lcc Supply Current Ve = Max (Note 8) 6.8 1 mA
Note 6: Al typicals are at Ve = 5V, T, = 25°C.
Note 7: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Note 8: Icc is measured with all outputs enabled and OPEN.
DM74LS139 Switching Characteristics
atVee=5Vand Ty =25°C
From (Input) R =2kQ
Symbol Parameter To (Output) Cy =15pF Cp =50 pF Units
Min Max Min Max
Py ion Delay Til
e TopSgRion Deigy Time Select to Output 18 27 ns
LOW-to-HIGH Leve! Output
Proj ion Delay Ti
o pagLaD oy i Select to Output 27 40 ns
HIGH-to-LOW Level Output
P tion Delay Time
fn opage 4 Enable to Output 18 27 ns
LOW-to-HIGH Level Output
P ion Delay Time
et ropagat % Enable to Output 24 40 ns
HIGH-to-LOW Level Output

www.fairchildsemi.com




PhYSical Dimensions inches (millimeters) unless otherwise noted {

0.15¢-0.157

(3810 3988 |

e -0

wzse asos Y r
i

A=

87 MAX TYP
ALL LEADS

& [)
0.003-@.010
{0203 -0.254) i
TYP AL LEACS 0.00
@.102)
ALLLEAD 715

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow

t

00160050
{0.406 —1.270)
TYP ALL LERBS

0.226 - 24¢
5781 £ 138)

| i p j \

,,,,,,,,,,,,,,, 4
0.386-0 354
. e >
13804 -10.09)
1§ 14 13 12 now ¢
LN A t
] i !
3
TYF

H T 2 .
v B UTU U
LEAT NG © o203 45 8 78 4
et 0010 o
(0.754)
0053 -0 068
(1346 -1753) LG
v @ xminzsdy
== -3 ¥ seaws
% ] f PLANE
i LT 8.050 | 60140020 yp
3561 =~ > = 3o,
e
0.008
— 4-(0 203) e o e

Package Number M16A

www fairchildsemi.com
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DM74LS138 « DM74LS139

Phy5i03| Dimensions inches (milimeters) unless otherwise noted (Continued)

Choran 00100

10.2:0.1

) 16 15 10 9

5.01TYP

927 TYP

7

.
b0

U | 02|C BlA‘
8 ALLLEADTIPS
127TYP 0.6TYP

LAND PATTERN RECOMMENDATION

ALL LEAD TIPS SEE DETAILA
2.1 MAX. ’_ —1.820.1 L

/ \

jt___Jl._i
o 1 EER JLW—E’”*

PIN #1 IDENT.

,,-—-\

]
7°TYP
DIMENSIONS ARE IN MILLIMETERS
GAGE PLANE
NOTES: @
A. CONFORMS TO EIAJ EDR-7320 REGISTRATION, o5 TYP
ESTABLISHED IN DECEMBER, 1998. ==
8. DIMENSIONS ARE IN MILUMETERS.
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD (f
FLASH, AND TIE BAR EXTRUSIONS. 0.60:0.15 Y 4
1.25 —e=f

M16DRevB1 DETAIL A

46-Lead Small Outline Package (SOP), EIAJ TYPE i, 5.3mm Wide
Package Number M16D

ww.fairchildsemi.com



Physical Pimensions inches (millimeters) unless otherwise noted (Continued)

L 0.740 - 0.780 :
{1880 19.81) 0.080
(2.286)
INDEX
AREA
0.250£0.010
{6.350£0.254)
PIN NO. 1K=
IDENT 2]
OPTION 01 OPTION 02 0.065
% 0060 L, 40 TYP 0.300~0.320 D)
K 127) {1.524) "\ OPTIONAL "' {7.620-8.128) ['_ i
0.145 = 0200 Il |
(es3-5.080) { f
] I t 95°15° 0.008-0016
d ) -
(g 23) s 90°4 40 TYP I~ . 0250408 "P
0.125-0.150 L_ 0.030£0.015 (7.112)
(3.175-3.810) . " {076220381) MIN
0.014=0.023 0.100£0.010 (03250040
{e3%-0530) 0.050£0.010 (2:540£0254) ——c0:013 HIGE (REV F)
P G 21020254 e {5.255L018)
- i

16-Lead Plastic Dual-in-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N16E

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
bady, or (b} support or sustain life, and (c) whose failure
to perfom when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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SEMICONDUCTOR ™

DM74LS245

General Description

These octal bus transceivers are designed for asynchro-
nous two-way communication between data buses. The
control funcion implementation minimizes external timing
requirements.

The device aflows data transmission from the A Bus to the
B Bus or from the B Bus to the A Bus depending upon the
logic level at the direction control (DIR) input. The enable
input (G) can be used to disable the device so that the
buses are effectively isolated.

August 1886
Revised March 2000

3-STATE Octal Bus Transceiver

Features

B Bi-Directional bus transceiver in a high-density 20-pin
package

B 3-STATE outputs drive bus lines directly

B PNP inputs reduce DC loading on bus lines

B Hysteresis at bus inputs improve noise margins

B Typical propagation delay times, port-io-port 8 ns

B Typical enable/disable times 17 ns

| |5 (sink current)

24 mA
B oy (source current)

-15mA
Ordering Code:
Order Number |Package Number Package Description
DM74LS245WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
DM74LS245S4 M20D 20-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
DM74LS245N N20A 20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Connection Diagram

A AN A YA
i ;—’l7c'

FN\T |NFT NFT | N7 Fﬂ7 T \7

LS S S O O A

Devices also availzble in Tape and Reel. Specify by appending the suffix letter “X" to the ordering code.

Function Table
Enable Direction Operation
G Control
DIR
L L B Data to A Bus
L H A Data to B Bus
H X Isolation
H=HIGH Level
L = LOW Level
X = Imelevant

© 2000 Fairchild Semiconductor Corporation DS006413

www.fairchildsemi.com
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DM74L5245

Absolute Maximum Ratings(note 1)

Supply Voltage 1A%
Input Voltage
DIRor G v
AorB 5.5V

Operating Free Air Temperature Range
Storage Temperature Range

0°C to +70°C
—65°C to +150°C

Recommended Operating Conditions

Note 1: The “Absolute Maximum Ratings" are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not d at the ab ratings.
The “Rec Operating C " table will define the conditions

for actual device operation.

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 475 5 526 \
Vi HIGH Level Input Voltage 2 \%
Vi LOW Level Input Voltage 08 \
lon HIGH Level Output Current =15 mA
loL LOW Level Output Current 24 mA
Ta Free Air Operating Temperature 0 70 C
Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditlons Min vp Max Units
(Note 2)
\ Input Clamp Voltage Ve = Min, || = -18 mA -1.5 \
HYS Hysteresis (V1. — V1) Vee = Min 0.2 0.4 v
Vor HIGH Level Vee = Min, Vi = Min 7
Output Voltage ViL=Max, loy=-1mA
Ve = Min, V) = Min 24 a4 N
ViL=Max, loy=-3mA
Vee = Min, Vi = Min 2
ViL=0.5V, Iy = Max
Vor LOW Level Vee=Min lop=12mA 0.4
Output Voltage Vi = Méx oL = Max 05 \Y%
Vi =Min
lozn Off-State Output Cun'em.- Ve = Max Vo=27V 20 A
HIGH Level Voltage Applied VL =Max
loze Off-State Output Current', Vi =Min Vo= 0.4V b "
LOW Level Voltage Applied
1 Input Current at Maximum Ve = Max AorB V;=5.5V 0.1
Input Voltage DIRorG [V,=7V 0.1 mA
hH HIGH Level Input Current Voo =Max, V=27V 20 pA
e LOW Level Input Current Ve = Max, V) =04V -0.2 mA
los Short Circuit Qutput Current Ve = Max (Note 3) -40 -225 mA
lec Supply Current Outputs HIGH 48 70
Outputs LOW Ve = Max 62 90 mA
Outputs at Hi-Z 64 95

Note 2: All typicals are at Voo =5V, Ty = 25°C.

Note 3: Not more than one output should be shorted at a time, not to exceed one second duration

www.fairchildsemi.com




Switching Characteristics
Vee=5V. Ty =25°C
Symbol Parameter Condttions Min Max Unlts
torn Propagation Delay Time, C =45pF 12
ns
LOW-to-HIGH Level Output R =667Q
tomg Propagation Delay Time, 12
ns
HIGH-to-LOW Level Output
ez Output Enable Time
40 ns
to LOW Level
tezi Output Enable Time
40 ns
to HIGH Level
oz QOutput Disable Time C =5pF 25
ns
from LOW Level R = 667Q
oz Output Disable Time
25 ns
from HIGH Level
oLy Propagation Delay Time, C_ =150 pF 2
ns
LOW-to-HIGH Level Output R = 667Q
torL Propagation Delay Time, 7
ns
HIGH-to-LOW Level Output
tezL Output Enable Time
45 ns
to LOW Level
toziy Output Enable Time
45 ns
to HIGH Level!

wwew. fairchildsemi.com
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DM74LS245

Physical Dimensions irches (millimeters) unless otherwise noted
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20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0,300 Wide

Package Number M20B
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P hysical Dimensions inches (millimeters) unless otherwise noted (Continued)
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NOTES: 0°8°TYP \
A. CONFORMS TO EIAJ EDR-7320 REGISTRATION,

ESTABLISHED IN DECEMBER, 1998. P |
B. DIMENSIONS ARE IN MILLIMETERS. _f
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD 0.600.15 =3

FLASH, AND TIE BAR EXTRUSIONS. I = 1.25 —d SEATING PLANE

M20DRevB1
DETAIL A

20-Lead Small Outline Package (SOP), EIAJ TYPE I, 5.3mm Wide
Package Number M20D

www.fairchildsemi.com
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DM74L.8245 3-STATE Octal Bus Transceiver

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N20A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
fo perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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FAIRCHILD
SEMICONDUCTOR ™

DM74LS373 - DM74LS374

April 1986
Reviseu March 2000

3-STATE Octal D-Type Transparent Latches
and Edge-Triggered Flip-Flops

General Description

These 8t registers feature totem-pole 3-STATE outputs
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance state and
increased high-logic level drive provide these registers with
the capatility of being connected directly to and driving the
bus linesim a bus-organized system without need for inter-
face or pufi-up components. They are particularly attractive
for imptementing buffer registers, /O ports, bidirectional
bus drivers;, and working registers.

The eight latches of the DM74LS373 are transparent D-
type laiches meaning that while the enable (G) is HIGH the
Q outputs will follow the data (D) inputs. When the enable
is taken LOW the output will be latched at the level of the
data thatwas set up.

The eight flip-flops of the DM74LS374 are edge-triggered
D-type fiix flops. On the positive transition of the clock, the
Q outputs will be set to the logic states that were set up at
the D inputs.

A buffered output control input can be used to place the
eight oufputs in either a normal logic state (HIGH or LOW
logic levels) or a high-impedance state. In the highimped-
ance sigiz the outputs neither load nor drive the bus lines
significardy.

The output control does not affect the intemal operation of
the latches or flip-flops. That is, the old data can be
retained or new data can be entered even while the outputs
are OFF.

Features

B Choice of 8 latches or 8 D-type flip-flops in a single
package

B 3-STATE bus-driving outputs

B Full parallel-access for loading

B Buffered control inputs

@ P-N-P inputs reduce D-C loading on data lines

Ordering Code:

Order Namber | Package Number Package Description
DM74LS373WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
DM74LS373SJ M20D 20-Lead Small Outline Package (SOP), EIAJ TYPE I, 5.3mm Wide
DM74LS373N N20A 20-Lead Piastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
DM74LS374WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
DM74LS374SJ M20D 20-Lead Small Outline Package (SOP), EIAJ TYPE I, 5.3mm Wide
IDM2990iNC N20A 20-Lead Piastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices alszavailable in Tape and Reel. Specify by appending the suffix letter "X™ to the ordering code.

© 2000 Faichild Semiconductor Corporation DS006431

www.fairchildsemi.com
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DM74LS373 « DM74L5374

Connection Diagrams

7T = Transition from LOW-to-HIGH level
Logic Diagrams

DM74LS373
Transparent Latches
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Function Tables
DM74LS373 DM74LS374
Output Enable Output
B D Output 1 Clock D Output
Control G Control
L H H H L T H H
H H L L4 L + L I
L L X Qg %) > X Qg
H X X 74 H X X V4
H = HIGH Level (Steady State) L =LOW Level (Steady State) X = Dont Care Z = High Impedance State

Qq = The level of the output before steady-state input conditions were established.

DM74LS374
Positive-Edge-Triggered Flip-Flops
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Absolute Maximum Ratingsote 1)

Supply Voltage ra%
Input Voltage v
—65°C to +150°C

0°C to +70°C

Storage Temperature Range
Operating Free Air Temperature Range

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parzmetric values defined in the Electrical
Char. istics tables are not gt d at the absolute maximum ratings.
The "Recommended Operating Conditions” table will define the conditions
for actual device operation.

DM74LS373 Recommended Gperating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \
Viy HIGH Level Input Voltage 2 \
Vi LOW Level Input Voltage 0.8 \Y
lon HIGH Level Output Current =26 mA
foL LOW Level Output Current 24 mA
by Pulse Width Enable HIGH 15 s

(Note 3) Enable LOW 15
tsy Data Setup Time (Note 2) (Note 3) 50 ns
ty Data Hold Time (Note 2) (Note 3) 20l ns
Ta Free Air Operating Temperature 0 70 °C
Note 2: The symbol () indicates the falling edge of the clock pulse is used for reference.
Note 3: T, =25°C and Vg = 5V.
DM74LS373 Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)
Symbol Parameter Conditions Min b3 Max Units
(Note 4)
v Input Clamp Voltage Vee=Min, || =-18 mA -1.5 Vv
Vor HIGH Level Vee = Min, loy = Max L) LY C
Output Voltage V| =Max, Vi, = Min
Voo LOW Level Vee = Min, g = Max
Qutput Voltage Vi =Max, Vjy = Min 035 0.5 \
lop = 12 mA, Ve =Min 04
Iy Input Current @ Max Input Voltage | Vge = Max, V=7V 0.1 mA
I HIGH Level Input Current Vee = Max, vV =2.7v 20 HA
Iy LOW Level Input Current Vee = Max, Vi =0.4V -0.4 mA
lozn Off-State Output Current with Vee = Max, Vg =27V of i
HIGH Level Output Voltage Applied | V= Min, V| = Max
lozL Off-State Output Current with Vee = Max, Vg = 0.4V 20 A
LOW Level Output Voltage Applied |V, = Min, V_= Max
los Short Circuit Output Current Ve = Max (Note 5) -50 -225 mA
loc Supply Current Ve = Max, OC =4.5V, 24 20 mA
D,. Enable = GND

Note 4: All typicals are at Vo =5V, T, = 25°C.

Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second.

www.fairchildsemi.com
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DM74LS373 Switching Characteristics

atVges=5Vand Ty =25°C
R, -667Q
Symbol Parameter From (Input) C, =45pF C_ =150 pF Units
To (Output) Min Max Min Max
t P tion Delay Ti
FLH pEgEanEEey, ns Datato Q 18 26 ns
LOW-to-HIGH Level Output
tonL P tion Delay Ti
e fopagation Defay Time Datato Q 18 27 ns
HIGH-to-LOW Level Output
t P tion Delay Ti
P fopagation Delay Time Enableto Q 30 38 ns
LOW-to-HIGH Level Output
t Py tion Delay Ti
R opagaIon ey Time Enable to Q 3 36 ns
HIGH-to-LOW Level Output
tozn Qutput Enable Time
Output Control to Any Q 28 36 ns
to HIGH Level Output
teze Qutput Enable Time
Output Control to Any Q 36 50 ns
to LOW Level Output
tpHz Output Disable Time
Output Control to Any Q 20 ns
from HIGH Level Output (Note 6)
tpiz Qutput Disable Time
Output Control to Any Q 25 ns
from LOW Level Output (Note 6)
Note €: C_ = 5pF.
DM74LS374 Recommended Operating Conditions
Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 3 5.25 v
Vi HIGH Level Input Voltage 2 v
Vi LOW Level Input Voltage 0.8 \%
loy HIGH Level Output Current 26 mA
loL LOW Level Output Current 24 mA
by Pulse Width Clock HIGH 15
ns
(Note 8) Clock LOW 15
ty Data Setup Time (Note 7) (Note 8) 20T ns
ty Data Hold Time (Note 7) (Note 8) 1 ns
Ta Free Air Operating Temperature 0 70 °C

Note 7: The symbol (T) indicates the rising edge of the clock pulse is used for reference.
Note 8: To = 25°C and Vi = 5V.

www.fairchildsemi.com




DM74LS 374 Electrical Characteristics

over recommended operating free air temperature range (unless otherwise noted)

T
Symbel Parameter Conditions Min e Max Units
(Note 9)
\ Input Clamp Voltage Vee =Min, || =-18 mA -1.5 \
V  HIGH Level Ve = Min, loy = Max
o o Ot 24 31 v
QOutput Voltage Vi = Max, Viy = Min
V, LOW Level Vee = Min, [g = Max
o ce o 035 05
Output Voltage V= Max, Vjy =Min Vv
loL = 12 mA, Vg = Min 0.25 0.4
Iy Input Current @ Max Input Voltage Veeo=Max, V=7V 0.1 mA
liy HIGH Level Input Current Voo =Max, V=27V 20 uA
I LOW Level Input Current Vee = Max, V, = 0.4V -0.4 mA
lozn Off-State Output Current with Ve =Max, Vg =2.7V 55 A
HIGH Level Output Voltage Applied Vi = Min, V| =Max =
lozL Off-State Output Current with Vee = Max, Vg = 0.4V o R
LOW Level Qutput Voltage Applied Vi = Min, V; =Max £
los Short Circuit Output Current Vee = Max (Note 10) -50 -225 mA
lec Supply Current Ve =Max, D, = GND, OC =4.5V 27 45 mA
Note 9: A typicals are at Vg = 5V, Ta = 25°C.
Note 10: Not more than one output should be shorted at a time, and the duration should not exceed one second.
DM74LS374 Switching Characteristics
at Vec=5Vand Ty = 25°C
R_ = 6670
Symbol Parameter C_ =45pF C_ =150 pF Units
Min Max Min Max
fmax Maximum Clock Frequency 35 20 MHz
! Propagation Delay Time
PLH ropag: y 28 0 g
LOW-to-HIGH Level Output
t Propagation Delay Time
PHL pag; Y 28 8 iz
HIGH-to-LOW Level Output
¢ Output Enable Time
Pt P 28 44 ns
to HIGH Level Output
, Output Enable Time :
Pzl P 28 44 ns
1o LOW Level Output
torz Cutput Disable Time
20 ns
from HIGH Level Output (Note 11)
o1z Qutput Disable Time
25 ns
from LOW Level Output (Note 11)

Note 11: C; =5 pF.

www.fairchildsemi.com
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F‘hysical Dimensions inches (millimeters) unless otherwise noted
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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ESTABUSHED IN DECEMBER. 1998.
B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD 0.60£0.15

FLASH, AND TIE BAR EXTRUSIONS. I & SEATING PLANE

M20DRevB1

DETAILA

20-Lead Small Outline Package (SOP), EIAJ TYPE i, 5.3mm Wide
Package Number M20D

www.fairchildsemi.com
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DM74LS373 » DM74LS374 3-STATE Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N20A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical componentin any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, orto affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.

www.fairchildsemi.com
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LM741
Single Operational Amplifier

Features

 Short circuit protection
 Excellent temperature stability

* Intemal frequency compensation
e High Input voltage range

= Null of offset

Internal Block Diagram

OFFSET
NULL

Description

The LM741 series are general purpose operational amplifi-
ers. It is intended for a wide range of analog applications.
The high gain and wide range of operating voltage provide
superior performance in intergrator, summing amplifier, and
general feedback applications.

8-DIP

OFFSET
NULL

Rev. 5.0

©2000 Fairchild Semiconductor International
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Schematic Diagram
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Absolute Maximum Ratings (TA = 25°C)
Parameter Symbol LM741 Unit
Supply Voltage Vce +18 \%
Differential Input Voltage VI(DIFF) 30 \Y
Input Voltage \Y 0 5 \Y%
Qutput Short Circuit Duration - Indefinite -
Power Dissipation Pp 500 mwW
Operating Temperature Range TOPR 0~+70 °C
Storage Temperature Range TSTG -65 ~ + 150 °C




LM741

Electrical Characteristics
(Vcc =15V, VEE=- 15V. TA =25 °C, unless otherwise specified)

LM741 .
Parameter Symbol Conditions - Unit
Min. | Typ. | Max.
Rs<10KQ - 2.0 6.0
Input Offset Voltage Vio mV
Rs<50Q - - -
Input Offset Voltage _
Adjustmer R VIO(R) Vce = £20V - +15 - mV
Input Offset Current o - - 20 200 nA
Input Bias Current IBIAS - - 80 500 nA
Input Resistance Ri Vce =+20V 0.3 2.0 - MQ
Input Voltage Range VI(R) - +12 | 13 - Y
Vce =+20V,
. _ Riz2K8 Vo(p-p) =15V : . )
Large Signal Voltage Gain Gv VimV
YEETI— | oW | -
Vo(p-p) =£10V
Output Short Circuit Current Isc - - 25 - mA
Vce =+20V | RL>10KQ - s -
Output Voltage Swi V. S . > A Vv
utpu win O(P-P
e PP Nec=215v | R>10Ke 12 | +14 | -
RL210KQ H10 W13 -
L . Rs<10KQ, Vom = +12V 70 90 4
Common Mode Rejection Ratio CMRR dB
Rs<50Q, Vem = £12V - ] -
Vcce = +15V to Vee = 15V § s )
i ; Rs<50Q
Power Supply Rejection Ratio PSRR dB
Vce =+15Vto Vee = 15V 77 % J
Rs<10KQ
Transient Rise Time tR . : - 0.3 - us
Unity Gain
Response Overshoot oS - 10 - %
Bandwidth BW - - - - MHz
Slew Rate SR Unity Gain - 0.5 - Vlius
Supply Current Telex RL= Q) - 1.5 2.8 mA
P Co o B Vce = £20V 3 5 R ”
ower Consumption m
a c Vce =115V - 50 85




LM741

Electrical Characteristics

(0°C <TA<70°C Ve =15V, unless otherwise specified)

LM741
Parameter Symbol Conditions - Unit
Min. | Typ. | Max.
. Rs<500Q & - -
Input Offset Voltage Vio mV
RsS<10KQ - - 7.5
Input Offset Voltage Drift AVIO/AT - - - puv/eC
Input Offset Current o) - - - 300 nA
Input Offset Current Drift AlO/AT - - - nA/°C
Input Bias Current IBIAS - - - 0.8 UA
Input Resistance Ri Vce = 220V - - - MQ
Input Voltage Range VI(R) - 12 | #13 - \%
Rs>10KQ - - - '
Vce =20V
Output Voltage Swi Vo(p-P peabe = - v
utput Voltage Swin 2
i g g ER) Rs>10KQ +12 | £14 -
Vce =15V
Rs>2KQ +10 | %13 -
Output Short Circuit Current Isc - 10 - 40 mA
L . Rs<10KQ, Vem = +12V 70 90 -
Common Mode Rejection Ratio CMRR dB
Rs<50Q, Vcm = £12V = < N
_ £ Vee =20V | Rss50Q I 5 3
Power Supply Rejection Ratio PSRR dB
ek to 5V Rs<10KQ FacN 062y |4
Vce = 20V, - ) i
Vo(p-p) =£15V
: ' Vce = +15V,
Large Signal Voltage Gain Gv Rs>2KQ VOP.P) = +10V 15 - - VimV
Vce =215V, ) & )
VO(P-P) = £2V
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Typical Performance Characteristics
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Typical Performarice Characteristics (continued)
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Typical Performance Characteristics (continued)
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Mechanical Dimensions

Package

8-DIP

)

1.524 +0.10
0.060 +0.004

6.40 +0.20 ol

0.252 +0.008 Mo i

| I— o o 9 S

| S

! - b
y [(e}

~ e

S|e

o

#[ ] O [ Jus

\

4 :
(
U

0.378 MAX
9.20 +0.20
0.362 +0.008

R’
—
S [ ]
9.60
Jﬁﬁ

i \ ]
B9
C\j o
5.08 3.30 +0.30
0.200 MAX 0.130 +0.012
7.62
0.300 3.40 +0.20 0.33 MIN
0.134 +0.008 0.013
= —
+0.10
0.25 _0.05
— 30004
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Ordering Information

Product Number

Package

Operating Temperature

LM741CN

8 DIP

0~+70°C
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LIFE SUPPORT POLICY

FARCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES

OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
INTERNATIONAL. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support
which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be
or (b) support or sustain life, and (c) whose failure to reasonably expected to cause the failure of the life support
perform when properly used in accordance with device or system, or to affect its safety or effectiveness.

instructions for use provided in the labeling, can be

reasonably expected to result in a significant injury of the
user.

www.fairchildsemi.com

7/12/00 0.0m 001
Stock#DSXXXXXXXX
© 2000 Fairchild Semiconductor International
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Detine Port & Pin Name

SENSORI_T
SENSORI_R
SENSOR2_ T
S 8252 1
S 8252 2
S 8252 3
EMPTY1
EMPTY?2

KPAD _ROWO
KPAD_ROW1
KPAD_ROW2
KPAD_ROW3
KPAD_COL2
KPAD_COLL1
KPAD_COLO

DRIVER_LE

BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

P0.0
PO.1
P0.2
RO
P04
PO.3
P0.6

PO.7

P1.0

P12
P1.3
P14
P1.5
P1.6
RA"7



Define User Register

KPAD_DATA EQU 032H
LIMIT V EQU 033H
NUM1 EQU 0340
NUM?2 EQU 035H
NUM3 EQU 036H
TIME EQU 037H
Vi EQU 038H
V2 EQU 039H
D1 EQU 03AH
D2 EQU 03BH
D3 EQU 03CH
REG6 EQU 03DH
REG7 EQU 03EH
P A EQU O0FOH
P B EQU OF1H
P C EQU 0F2H
P_CON EQU OF3H
Initial

ORG 0000H

LIMP MAIN

ORG 0003H

LIMP STOP_TIMER ; Stop by active low (INT0-12)

ORG 0030H




Main Program.

MAIN: MOV A #30H : Set 8255 all output mode
MOV RO#P_CON
MOVX @RO,A
MOV RO#P B
MOV A#3FH ; Off Buzzer, LED & DSP 1-3
MOV R1#P B
MOVX @RO,A ; Connecting PORT B
MOV P1,#00000010B ; 0 =0OfT sensor/1=No obj pass sensor
MOV P2,#01111111B
MOV TMOD,#02H ; TIMER_0 MODE 1
MOV IE#85H
MOV IP #05H

START: CLR SENSOR1 T
CLR SENSOR2_T
SETB SENSOR1_R
MOV R1,#04H
MOV AR1
MOV ROHP A
MOVX @RO,A
MOV A #3BH
MOV RO#P B
MOVX @RO,A

CALL DELAY_125MS



MOV
MOV
MOV
MOVX
MOV
MOV
MOVX

CALL

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
CALL

R1,#08H
AR1
RO#P_A
@RO,A
A#3BH
RO.#P B
@RO,A

DELAY_125MS

R1,#08H
ARIL
RO#P_A
@RO,A
A#3DH
RO#P_B
@RO,A

DELAY_125MS

R1,#08H
ARl
ROH#P_A
@RO,A
AH#EH
RO#P_B
@RO,A

DELAY_125MS



MOV
MOV
MOV
MOVX
MOV
MOV
MOVX

CALL

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX

CALL

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
CALL

R1,#1011
ARI
RO,#P_A
@RO,A
A#3EH
RO#P B
@RO,A

DELAY_125MS

R1,#20H

ARI

ROHP_A
@RO,A

A#3EH
RO#P_B
@RO,A
DELAY_125MS

R1#01H
ARI
ROHP_A
@RO,A
A#3EH
RO#P_B
@RO,A

DELAY_125MS



MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
GALL

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX

CALL

R1,401H
AR1
ROHP_A
@RO,A
A#3DH
RO#P B
@RO,A

DELAY_125MS

R1,#01H

ARI1

RO#P_A
@RO,A
A#3BH
RO#P_B
@RO,A
DELAY_125MS

R1,#02H
AR1
ROHP_A
@RO,A
A#3BH
RO4P B
@RO,A

DELAY_125MS



MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
CALL

R1#40H
ARI
RO#P_A
@RO,A
AH#3BH
ROHP B
@RO,A

DELAY _125MS

R1,#40H
ARI

ROHP_A
@RO,A
A#3DH
RO#P_B
@RO,A
DELAY_125MS

R1,#40H
AR1

RO#P_A
@RO,A

A#3EH
ROHP B
@RO,A
DELAY_125MS



KPAD_LOOP:
KPAD_LOOP_I:

CHK_HASH:

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
CALL
CALL
CALL
CALL

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
CLR
CLR
SETB

MOV

MOV
JZ
CINE
CALL
IMP

R1,#40H

ARI

RO#P_A
@RO,A
AH38H
ROHP B
@RO,A
DELAY_125MS
CLEAR
DELAY_100ms
DELAY_100ms

R1,#40H
AR1
RO#P_A
@RO,A
A#38H
RO,4P_B
@RO,A
SENSORI_T
SENSOR2_T

SENSOR2_R

LIMIT_V,#200
GET_KPAD
AKPAD DATA
KPAD_LOOP_1
A#OCH,CHK_STAR
CLEAR

BLINK1

; Set LIMIT_V =0
: Get KPAD_DATA

; Check key pressed ? (Y-XX N-00)

; Check # pressed ?

(Y-0C N-XX)



CHK_STAR:

SHOW_NUM:

KPAD_LOOP2:

KPAD_LOOP_2:

CHK_HASH2:

CHK_STAR2:

SHOW_NUM2:

KPAD_LOOP3:

KPAD_LOOP 3:

CHK_HASHS3:

CINE
CALL

JMP

MOV
CALL
MOV
JZ
CINE
MOV

CINE
CALL

IMP

MOV
DINZ

CALL
MOV
MOV

CJNE
MOV
MOV

MOV
ADD
MOV
JMP

AH#HCAH,SHOW_NUM
CLEAR
START

SHOW

LIMIT_V #0

GET _KPAD

AKPAD DATA
KPAD_LOOP .2
A,#0CH,CHK_STAR2
LIMIT V,NUMI
BLINK2
AHOAH,SHOW NUM2
CLEAR

START

SHOW2

GET _KPAD
AKPAD DATA
R7#1
AH#OCH,CHK_STAR3
ANUMI

B#10

AB

RI,NUM2

ARI

LIMIT V,A

BLINK3

: Check * pressed ?  (Y-0A N-XX)

; Set LIMIT V=0

: Get KPAD_DATA

; Check key pressed ? (Y-XX N-00)

; Check # pressed ? (Y-0C N-XX)

; Check * pressed? (Y-0A N-XX)

; Set LIMIT V=0

; Get KPAD_DATA

; Check key pressed ? (Y-XX N-00)
; Check # pressed? (Y-0C N-XX)



CHK_STAR3:

SHOW_NUM3:

KPAD_LOOP4:

KPAD_LOOP_4:

CHK_HASH4:

CHECK_199:
GET_LIMIT_V:

CHK_STAR4:

1111

SHOW_NUM4:

CINE
CALL
JMP

JMP

MOV
CALL
MOV
JZ
CINE
MOV
CINE

CINE
MOV
MOV

MOV
MOV

MOV

CALL
MOV
MP

JMP

AH#OAH,SHOW_NUM3

CLEAR
SHOW1
SHOW3

LIMIT V40
GET_KPAD
AKPAD DATA

SHOW_ NUM4

A#0CH,CHK_STAR4

R5,NUMI
RS #0,CHECK_199
GET _LIMIT_V
RS, #1,BLINKS 1
ANUMI

B,#100

AB

RLA

ANUM2

B#10

AB

ARI

RI,NUM3

ARl

LIMIT V,A
BLINK4

A#0AH,SHOW NUM4

CLEAR
R74145

SHOW?_1
SHOW3_1

; Check * pressed ? (Y-0A N-XX)

; Set LIMIT V=0

; Get KPAD_DATA

; Check key pressed 7 (Y-XX N-00)

; Check # pressed ?

(Y-0C N-XX)

; Check * pressed ? (Y-0A N-XX)



SHCW:

JUMPO:

SHOWI:

BLINKS_1:

SHOW?2:

JUMPI:
SHOW?2_1:

MOV
CINE
MOV
MOV

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL
CALL
CALL

JMP

MOV
MOV
CINE
MOV
MOV
MOV
MOV
MOV
MOVC
MOV
MOVX

RLKPAD DATA
R1,#0BH,JUMPO
R1,#0

NUMILR1

DPTR #SEG_CODE
RI,NUMI
ARI1
A,@A+DPTR
RO#P_A
@RO,A
A#3BH
RO#P B
@RO,A
DELAY_100ms
DELAY_100ms
DELAY_100ms
KPAD_LOOP2

BLINKS

R7,#145
R1,KPAD DATA
R1,#0Bh,JUMPI
RL#0

NUM2,R1
R1,NUM2
DPTR,#SEG_CODE
ARI
A,@A+DPTR
ROH#P_A

@RO.A



SHOW3:

JUMP2:
JUMP3 _1:

MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV

MOV
MOV
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

A#3BH
RO#P B
@RO,A
DELAY 1ms

R1,NUMI
DPTR #SEG_CODE
ARI

A,@A+DPTR
RO#P_A

@RO,A

A#3DH

RO#P B

@RO,A
DELAY_1ms

KPAD_LOOP3

RLKPAD DATA
R1#0BH,JUMP?
R1#0

NUM3,R1
R1,NUM3

DPIR #SEG_CODE
ARI

A,@A+DPTR
ROHP_A

@RO,A

A#3BH

RO#P B

@RO,A

DELAY _Ims



BLINK1:

SI:

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX

CALL

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX

CALL

CALL
CALL

CALL

MOV
MOV
MOV
MOV
MOVX

R1NUM2
DPTR,#SEG_CODE
ARI

A,@A+DPTR
ROHP_A

@RO,A

A#3DH

RO#P B

@RO,A

DELAY_ Ims

RI,NUMI
DPTR,#SEG_CODE
ARI1

A,@A+DPTR
ROHP_A

@RO,A

A#3EH

RO#P B

@RO,A
DELAY_lms

KPAD_LOOP4

CLEAR
DELAY_100ms

DELAY_100ms

R3,#198
R1,#40H
ARI
ROHP_A
@RO,A



S1_1:

BLINK2:

MOV
MOV
MOVX
CALL

DINZ

CALL
CALL
CALL

MOV
MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
CALL
DINZ

CALL
CALL
CALL

CALL
CALL
CALL

A H#38H
RO#P_B
@RO,A
DELAY_Ims

R3,S1

CLEAR
DELAY_100ms

DELAY_100ms

R3,#198
R1,#40H
ARI
RO#P A
@RO,A
A#38H
RO#P B
@RO,A
DELAY_lms

R3,81 1

CLEAR
DELAY_100ms
DELAY_100ms

BEGIN

CLEAR

DELAY_100ms

DELAY_100ms



S2_1:

MOV
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL
DINZ
CALL
CALIZ
CALL

MOV
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL
DINZ
CALL
CALL
CALL

R3,#196
rl,numl
DPTR,#SEG_CODE
AR1

A, @A+DPTR
RO#P_A
@RO,A

A #3BH
RO,#P_B
@RO,A
DELAY_ 1ms
R3,S2

CLEAR
DELAY_100ms
DELAY_100ms

R3,#196
R1,NUM1
DPTR,#SEG_CODE
AR1
A,@A+DPTR
RO#P_A
@RO.A
A#3BH
RO,#P_B
@RO,A
DELAY_ 1ms
R3,S2 1
CLEAR
DELAY_100ms
DELAY_100ms
BEGIN



BLINK3:

S3:

CALL

CALL

MOV
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL
DINZ

CALL
CALL
CALL

CLEAR
DELAY_100ms
DELAY_100ms

R3 #98
R1,NUM2
DPTR #SEG_CODE
AR1
A,@A+DPTR
RO#P_A
@RO,A
A#3BH
RO#P_B
@RO,A
DELAY 1ms

R1,NUM1
DPTR #SEG_CODE
ARI
A,@A+DPTR
ROHP_A
@RO,A
A#3DH
RO#P_B
@RO,A
DELAY_1lms
R3,83

CLEAR
DELAY_100ms

DELAY_100ms



S3_1:

MOV
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX

CALL

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL
DINZ

CALL
CALL
CALL

R3,498
RI,NUM2

DPTR #SEG_CODE
ARI
A,@A+DPTR
ROHP_A

@RO,A

A #3BH
RO#P_B

@RO,A
DELAY_1ms

R1,NUM1
DPTR#SEG_CODE
AR1
A,@A+DPTR
RO#P_A
@RO0,A
A,#3DH
RO,#P_B
@RO.A
DELAY 1ms
R3,S3_1

CLEAR
DELAY_100ms
DELAY_100ms

BEGIN



BLINKS:

CALL
CALL
CALL

MOV
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVC
MOV

CLEAR
DELAY_100ms
DELAY_100ms

R3,#66

RI,NUM3

DPTR, #SEG_CODE
AR1

A,@A+DPTR
ROEP_A

@RO,A

A#3BH

RO#P_B

@RO,A

DELAY_1ms

R1INUM2
DPTR,#SEG_CODE
AR1

A,@A+DPTR
RO#P_A

@RO,A

A #3DH

RO#P_B

@RO,A
DELAY_Ims

RI,NUMI
DPTR #SEG_CODE
ARI

A,@A+DPTR
RO#P_A



S5_1:

MOVX
MOV
MOV
MOVX
CALL
DINZ
CALL
CALL

CAllL

MOV
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

@Rr0,A
A#3EH
RO#P_B
@RO,A
DELAY_1ms
R3,S5

CLEAR
DELAY_100ms

DELAY_100ms

R3,#66
R1,NUM3

DPTR #SEG_CODE
ARI

A @A+DPTR
RO#P_A

@RO,A

A#3BH

RO#P_B

@RO,A
DELAY_1ms

RI,NUM2

DPTR #SEG_CODE
ARI

A,@A+DPTR
ROHP_A

@RO,A

AM3DH

RO#P_B

@RO,A

DELAY_1lms



BLINK4:

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

DINZ

CALL
CALL

CALL

CALL

CALL

MOV
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX

CALL

R1,NUMI

DPTR #SEG_CODE
AR1

A,@A+DPTR
ROAP_A

@RO,A

AH#3EH

RO#P B

@RO,A
DELAY_lms

R3,85 1

CLEAR
DELAY_100ms
DELAY_100ms
START

CLEAR
DELAY_100ms

DELAY_100ms

R3,#66

R1,NUM3
DPTR,#SEG_CODE
ARI

A,@A+DPTR
ROHP A

@R0O,A

A#3BH

RO4P B

@RO,A

DELAY_Ims



MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL
DINZ

CALL
CALL
CALL

MOV
MOV
MOV
MOV
MOVC

R1,NUM?2
DPTR,#SEG_CODE
ARI

A,@A+DPTR
ROH#P_A

@RO,A

A#3DH

RO#P B

@RO,A
DELAY_1ms

RI,NUM1
DPTR,#SEG_CODE
AR1
A,@A+DPTR
RO#P_A
@RO,A
AH#3EH
RO#P B
@RO,A
DELAY_lms
R3,54

CLEAR
DELAY_100ms
DELAY_100ms

R3,#66

R1,NUM3

DPTR #SEG_CODE
ARl

A,@A+DPTR



MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL
DINZ
CALL
CALL
CALL

ROEP_A
@RO,A
AH#3BH
RO#P B
@RO,A

DELAY_lms

R1,NUM2
DPTR #SEG_CODE
ARI

A,@A+DPTR
RO#P_A

@RO,A

A #3DH

RO,#P_B

@RO,A

DELAY_1ms

R1,NUM1
DPTR,#SEG_CODE
ARI

A,@A+DPTR
ROH#P_A

@RO,A

AM3EH

RO#P B

@RO,A

DELAY lms
R3,84 1

CLEAR
DELAY_100ms
DELAY_100ms



OFF_LEDI: MOV RI#P B

MOV A#3FH ; Off green LED (PB.4)
MOV RL#P B
MOVX @R1,A ; Connecting PORT_B
BEGIN: SETB SENSOR1_T : Send wave
SETB SENSORI_R ; None wave receive
CLR SENSOR2_t ; None send wave
CALL CLEAR
BEGIN_1: JB SENSORI1_R,BEGIN_1 ; Jump if SENSOR_R =1
IMP START_TIMERO
WAIT NO_INT: DINZ R5,WAIT NO_INT
CLR SENSOR2 T
OFF_LED2: MOV R1L#P_B
MOV A #3FH ; Off green LED (PB .4)
MOV R1#P_B
MOVX @RLA ; Connecting PORT B
IMP ~ FIND_V
Q: CALL CONVERT_R
IMP CHK_ALARM
START_TIMERO: MOV RO,#0
MOV TIME,RO
MOV RS, #11H ; Set R5=11H
MOV R6,#0

MOV B.#1



ON_LED:

AGAIN:
AGAIN_I:

WAIT:

SKIP:

MOV
MOV
MOV

MOVX

CLR

SETB

MOV
MOV
MOV
SETB

CLR
CLR

DINZ

INC

MOV
MOV
MOV
CINE
MOV
DINZ
MOV
CINE

MOV
MOV
MOV
MOVX

IMP

RO#P B
A#3TH ; On green LED (PB.4)
RL#P B

@RO,A ; Connecting PORT_B

SENSOR1_T ; Stop to send wave

SENSOR2_T

R4 #255 wknkakans () ] ][0 ms PEEERRERER
R7.B

TLO,#-90 axekxxs DELAY (. lms***resss
TRO ;

TFO,WAIT ; Wait TIMER 0 (1) Overflow

TRO

TFO ;:****un DELAY 0.1 mg *¥**%%*
R7,AGAIN_1

RS, #11H,END1 ; IfR3 < #11H jump to END1

RO

TIME, RO

REG6,R6

REG7.B

RO,#37,SKIP

R6,#1

R4,AGAIN ssxkekeaks (] ] [0 ms *AERERRSES
R2,B

R2,#100,SS

RL#P_B

A#3FH ; Off green LED (PB.4)
R1,#P_B

@R1,A ; Connecting PORT_B

BEGIN



SS:

ENDI:

STOP_TIMER:

FIND_V:

SET_A200:

CALCULATE:

MOV
MUL
MOV
MOV
MOV
MOV
IMP

MOV

IMP

MOV

MOV
MOV
MOV
CINE
MOV
MOV
CALL

MOV
MOV
CALL
MOV
CALL
MOV
CALL
CINE
CINE
MOV

MOV

AH10
AB

B.A
RO,#26
R4,#229
R6,#0
AGAIN
R7.B

WAIT_NO_INT

RS,#05H

RO,TIME

R6,REG6

R7,REG7

R6,#0,SET_A200 :R6=0 A=20 ,R6=1 A=200
A #20

B,RO

DIV20

CALCULATE

A,#200

B,RO

DIV200

RS.49

MUL

R5,#5

MUL

R6,#0,XXXX : R6=0 (1-36) ,R6=1 (37-255)
R7,#10,LEVEL 3 : R7=10

V1,R1

V2,R2



LEVEL 3:

XXXX:

CHECK_LEVEL:

DIV20:

IMP
MOV
MOV
DIV
MOV
MOV
MOV
MOV
IMP

CINE
MOV
MOV

MOV
MOV
DIV

MOV
MOV
CINE
MOV

MOV

MOV

DIV

MOV

MOV

MOV

ARI
B#10
AB
R1A
R2,B
VI,R1

V2 R2

R7,#1,CHECK_LEVEL
VLR1
V2,R2

Q

ARI

B#10

AB

RLA

R2,B
R7,#10,LEVEL 3
V1,R1

V2,R2

Q

B,RO
AB ; A/B
R1,A ; R1 = ANSWER1

A#10
AB

B,RO



YAHOOLI:

YAHOO:

DIV

MOV
MOV
MOV
MOV
DIV

MOV

MOV
MOV
DIV

CINE
MOV
CINE
MOV
MOV

MOV
DIV

MOV
MOV

MOV
MOV
DIV

MOV

MOV
CINE
INC

AB

R4.B : R4 = REMAINDER
R2,A : R2 = ANSWER2
ARO cA=T

B#10

AB

R5,A RS ="T/10

AR4
B.R5

AB

A#10,YAHOO1

AH9

A#13 YAHOO

AH9

R3,A ; R3 = ANSWER3

B,RO

AB ; AB

RLA ; R1 =ANSWERI1
R4,B ; R4 =REMAINDER

ARO :A=T
B,#10

AB

RS,A :R5 =T/10

AR4
RS,#20,NORMAL
RS



NORMAL: MOV B.RS

DIV AB
MOV R2,A : R2 = ANSWER2
MOV A#10
MUL AB
MOV B RS
DIV AB
MOV R3,A ; R3 = ANSWER3
MOV B#10
MOV AR2
DIV AB
CINE A#1,D00 R3
MOV R2,49
DOO_R3: MOV B,#10
MOV AR3
DIV AB
CINE A#1LRET
MOV R3#9
RET RET
MUL: MOV AR3
MOV B,RS
MUL AB
MOV B#10
DIV AB
MOV R3,B ; R3 = ANSWER3

MOV R4.A ; R4=CARRY



MOV AR2

MOV B,RS
MUL AB
ADD AR4
MOV B,#10
DIV AB
MOV R2,B ; R2 = ANSWER2
MOV R4,A : R4 = CARRY
MOV ARl
MOV B,R5
MUL AB
ADD AR4
MOV RLA ; R1 = ANSWER1
RET
CONVERT R: MOV AV2
MOV D3,A
MOV AV1
MOV B,#10
DIV AB
MOV DLA
MOV D2,B
RET
CHK_ALARM: MOV AD3
CINE A #0,COMPARE

DEC Vi



COMPARE:

ON_RED:

ALARM_SHOW:

DISPLAY_VA:

SHOW_Dla:
show_D1 1la:

SHOW _D2a:

SHOW _D2_la:

MOV
MOV
DIV

CINE

MOV
MOV
MOV
MOVX
MOV

MOV
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX

ANV1
B,LIMIT_V
AB
A#0,ON_RED ; A=0 real_v < limit_v (no alarm)
DISPLAY_V
RO#P B
A#OFH ; ON red LED (PB.5) & buzzer
RI#P B

@RO,A

R2,#222

A#9
R1,D1

DPTR #SEG_CODE
ARI
A,@A+DPTR
RLHP_A
@R1A
AHOEH
R1#P B
@RLA
DELAY_4ms
R1,D2

DPTR #POINT CODE
ARI
A,@A+DPTR
R1#P_A
@RLA
AH#ODH
R1H#P B
@R1,A

DELAY _4ms



SHOW _D3a:
HJOW_D3 la:

DISPLAY_Vb:

SHOW _D1b:
SHOW D1_Ib:

SHOW D2b:
SHOW _D2_1b;

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

DINZ

MOV
MOV

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

MOV
MOV
MOV
MOVC
MOV

R1,D3
DPTRASEG_CODE
AR1
A@A+DPTR
RLAEP_A

@RI1,A

A #0BH

RL#P B

@RLA
DELAY_4ms
R2,DISPLAY_VA

R2,#222
AH9

R1,D1
DPTR #SEG_CODE
AR1

A,@A+DPTR
RLHP A

@R1,A

A#2EH

R1HP B

@R1,A
DELAY_3ms

R1,D2
DPTR,#POINT_CODE
ARI

A,@A+DPTR
R1HP A



SHOW _D3b:
SHOW _D3_Ib:

DISPLAY_V:
DISPLAY vl:
SHOW_D1:

SHOW_DI _1:

MOVX
MOV
MOV
MOVX

CALL

MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL
DINZ

MOV
MOV
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

@R1,A

A #2DH
R1#P_B
@R1,A
DELAY_3ms

R1,D3
DPTR,#SEG_CODE
ARI1
A,@A+DPTR
R1#P A

@R1,A

A #2BH

R1#P B

@RLA

DELAY 3ms
R2,DISPLAY_ Vb
BEGIN

R7,#222
AH#9

R1,D1

DPTR #SEG_CODE
AR1
A,@A+DPTR
RL#P_A
@R1,A
AH3EH
RLHP B
@R1,A

DELAY 7ms



SHOW_D2: MOV

SHOW D2_I: MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVX
CALL

SHOW_D3: MOV
SHOW D3 1: MOV

R1,D2
DPTR#POINT_CODE
ARI

A,@A+DPTR
RL#P_A

@RLA

A#3DH

RL#P_B

@RLA

DELAY_7ms

R1,D3
DPTR#SEG_CODE

MOV AR1
MOVC A,@A+DPTR
MOV RLH#P A
MOVX @R1,A
MOV A#3BH
MOV R1,4P B
MOVX @R1,A
CALL DELAY_7ms
DINZ R7,DISPLAY vl
MP BEGIN
: Keypad Scankey Subroutine
GET _KPAD: MOV P2 #0FFH

MOV

KPAD_DATA #0



CHK_COLO:

COLO_DETECT:

CHK_COLI:

COL1_DETECT:

CHK_COL2:

COL2_DETECT:

GET_ROW:

CLR
MOV
ANL

CINE

MOV
IMP

SETB
CLR

MOV

CINE

JMP

MOV

SETB

CLR
MOV

MOV

CLR
CLR
CLR

KPAD_COLO
A2

A HOOFH
A,#00FH,COLO_DETECT
CHK_COL1

KPAD DATA #01
GET_ROW

KPAD_COLO
KPAD_COLI

AP2

AH#OOFH

A #00FH,COL1_DETECT
CHK_COL2

KPAD DATA #02
GET_ROW

KPAD_COL1
KPAD COL2

AP2

A#OOFH
A#00FH,COL2_DETECT

KPAD _DATA #03

KPAD_COLO

KPAD_COLI

KPAD_COL2



B KPAD_ROWO,CHK_ROWI1

RET
CHK_ROWI: B KPAD _ROW1,CHK_ROW2
MOV AKPAD DATA
ADD A3
MOV KPAD_DATA.A
RET
CHK_ROW2: B KPAD_ROW2,CHK_ROW3
MOV AKPAD DATA
ADD AH#6
MOV KPAD _DATA,A
RET
CHK_ROW?3: MOV AKPAD DATA
ADD AHK9
MOV KPAD_DATA,A
RET
3 Clear Screen & Register Value(R1,R2)
CLEAR: MOV A#3FH ; CLR DSP1-3,BUZZER & LED
MOV RO#P B
MOVX @RO,A



Delay time

DELAY Ims:

DELAY_Ims 1:

DELAY 3ms:

DELAY 3ms_

DELAY 4ms:

DELAY_4ms_1:

DELAY_7ms:

DELAY 7ms_1:

DELAY_10ms:
DELAY 10ms_1:

MOV
NOP
NOP
DINZ

RET

MOV
1: CALL
DINZ

MOV
CALL
DINZ

MOV
CALL
DINZ

MOV
CALL
DINZ

RS #OE6H ; Each loop = 1ms

R5,DELAY_Ims_1

R4.#3
DELAY_1ms

R4.DELAY 3ms_1

R4,#4
DELAY_1ms

R4,DELAY 4ms 1

R4,#7
DELAY _lms

R4,DELAY 7ms_1

R4.#10
DELAY_1ms

R4,DELAY_10ms_1



DELAY_100ms: MOV R4,#100

DELAY_100ius_1: CALL DELAY_lms
DINZ R4.DELAY_100ms_1
RET
DELAY 125ms: MOV R4,#125
DELAY _125ms_1: CALL DELAY Ims
DINZ R4,DELAY_125ms_1
RET
DELAY_ls: MOV R6,#10
DELAY 1s 1: CALL DELAY_100ms
DINZ R6,DELAY 1s 1
RET
5 Table of 7 segments
SEG_CODE: DB 3FH,06H,5BH,4FH,66H
DB 6DH,7DH,07H,7FH,6FH,00H, 3FH,00H,40H
POINT_CODE: DB OBFH,86H,0DBH,0CFH,0E6H
DB OEDH,0FDH,87H,0FFH,0EFH

END
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unit modu;

mterface

uses
Windows, Messages, SysUTils, Classes, Graphics, Controls, Forms, Dialogs,

StdCuls, ExtCtrls, Video;

type
TForml = class(TForm)

Clear: TButton;
Start: TButton;
Exit: TButton;
Format: TButton;
Imagel: TImage;
VideoCapl: TVideoCap;

procedure ClearClick(Sender: TObject);
procedure FormCreate(Sender: TObject);
procedure StartClick(Sender: TObject);
procedure ExitClick(Sender: TObject);
procedure VideoCapl Status(Sender: TObject);

procedure FormatClick(Sender: TObject);

private

{ Private declarations }
public

{ Public declarations }

end;



var

Forml: TForml;

implementation

{$R *DFM}

procedure TForm1.ClearClick(Sender: TObject);
begin
imagel.visible:=false;
VideoCapl.Cleanuplnstance;

end;

procedure TForm1.FormCreate(Sender: TObject);
begin
VideoCapl.Videopreview:= true;

end;

procedure TForm1.StartClick(Sender: TObject);
var x1,x2,y1,y2:integer;
x3,x4,y3,y4:integer;
Bitmap:TBitmap;
Frame,Image:TRect;
count:integer;
begin
VideoCap1.GrabFrame;
VideoCapl.CapToFile:=true;
VideoCapl.SaveAsDIB;
VideoCap]1.SingleImageFile:='E:\FLYVIDEO\champ\image 1 .bmp;

imagel.visible:=true;



x1:=mmagel .left;

x2:=tmagel.width;

yl:=imagel.top;

y2:=imagel.height;

x3:=VideoCapl.left;

x4:=VideoCapl.width;

y3:=VideoCapl.top;

y4:=VideoCapl.height;
Frame:=Rect(x3,y3,x3+x4,y3+y4);
Image:=Rect(x1,y1,x1+x2,y1+y2);

Bitmap := TBitmap.Create;
Bitmap.LoadFromFile('E:\\FLYVIDEO\champ\image1.bmp');
Form1.Canvas.BrushCopy(Frame,Bitmap,Frame,cIBlack);
Form1.Canvas.CopyRect(Image,Bitmap.Canvas,Frame);
image l.update;forml .update;

Bitmap.Free;

VideoCapl.Videopreview:= true;form1.update;

end;

procedure TForm1.ExitClick(Sender: TObject);
begin
form1.close;

end;

procedure TForm1.VideoCaplStatus(Sender: TObject);
begin
VideoCapl.SetDriverName('FlyVideo98 Capture Driver');
VideoCapl.DriverName:='FlyVideo98 Capture Driver';
VideoCapl.DriverOpen:=true;

end;



procedure TForm!.FormatClick(Sender: TObject);
begin
VideoCapl.DIlgVFormat;

end;

end.
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