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Abstracts

This project presents the application of television display which called “Picture in Picture
(PIP).” It is able to display the small picture in the bigger one in the same screen. The picture sources
can be carried from cassette video or any video source. These signals will be the input of the hardware
device, and the output signal will be connected to AV channel.

We can apply this project for many works, such as for education or entertainment.
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4.3 MNAADIAINIWIAIVANMTAUNY (Scan Contrel Unit)
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43.2 ﬂ1ﬁﬂﬂaﬂﬂd)ﬂﬂ@ﬂﬂ‘uﬂ]iﬁuﬂuﬁﬂ (Point Scan Control)
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SEMICONDUCTORTV

DM7404
Hex Inverting Gates

General Description

This device contains six independent gates each of which
performs the logic INVERT function.

Ordering Code:

Order Number | Package Number Package Description
DM7404M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
DM7404N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

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

Connection Diagram Function Table

Vi Ag 3 A5 vo A4 va Y=A
1 Iu 12 In 0 ]a ls Inputs Output
A Y
L H
H o
H = HIGH Logic Level
L = LOW Logic Level
l ) l; I ] lu ls Is 7
Al A2l A2 Y2 A3 Yg GND

L

© 2000 Fairchild Semiconductor Corporation DS006494

www.fairchildsemi.com
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SEMICONDUCTORT™™

DM74LS73A
Dual Negative-Edge-Triggered Master-Slave
J-K Flip-Flops with Clear and Complementary Outputs

General Description

This device contains two independent negative-edge-trig-
gered J-K flip-flops with complementary outputs. The J and
K data is processed by the flip-flops on the falling edge of
the clock pulse. The clock triggering occurs at a voltage
level and is not directly related to the transition time of the
negative going edge of the clock pulse. The data on the J
and K inputs is allowed to change while the clock is HIGH
or LOW without affecting the outputs as long as setup and
hold times are not violated. A low logic level on the clear
input will reset the outputs regardless of the levels of the
other inputs.

Ordering Code:

Order Number | Package Number Package Description
DM74LS73AM M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
DM74LS73AN N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Devices also available in Tape and Reel. Specify by appending the suffix letter X" to the ordering code.
Connection Diagram Function Table .
J @ o1 G K2 @2 @2. iopdts Qutputs
14 13 12 ln | 10 9 8 gr 2L o K u q
L X X X L H
H L L b Q Qq
l W Y H i Ho| L H L
Q Q Q Q H l L2 H L
, oK C’L(" LR & ’ H g’ H H Toggle
A .
e i ? Aj) H H X X Qo Qg
H = HIGH Logic Level
L =LOW Logic Level
_] X = Either LOW or HIGH Logic Level
1 2 a 4 5 6 7 1 = Negative going edge of pulse.
Qq = The output logic level before the indicated input conditions were

CLK1 CLR1T K1 Vvee ClK2 CLR2  J2 established.

Toggle = Each output changes o the complement of its previous level on
each falling edge of the clock pulse.

L

© 2000 Fairchild Semiconductor Corporation DS006372 www.fairchildsemi.com
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DM74LS85
4-Bit Magnitude Comparator

General Description Features

sions about two, 4-bit words (A, B) are made and are exter-
nally available at three outputs. These devices are fully
expandable to any number of bits without external gates.
Words of greater length may be compared by connecting
comparators in cascade. The A > B, A < B, and A =B out-
puts of a stage handling less-significant bits are connected
to the corresponding inputs of the next stage handling
more-significant bits. The stage handling the least-
significant bits must have a high-level voltage applied to
the A =B input. The cascading path is implemented with
only a two-gate-level delay to reduce overall comparison
times for long words.

These 4-bit magnitude comparators perform comparison of M Typical power dissipation 52 mW
straight binary or BCD codes. Three fully-decoded deci- g Typical delay (4-bit words) 24 ns

August 1986
Revised March 2000

Ordering Code:

Order Number | Package Number Package Description
DM74LS85M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
DM74LS85N N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter *X” fo the ordering code
Connection Diagram

DATA INPUTS

Vcc A3 B2 A2 Al B1 A0 BO

l 1 2 3 4 5 6 7 [a
B3 A<B A=B A>=B A>B A=B A<B GND
DATA

INPUT  CASCADING INPUTS OuTPUTS

© 2000 Fairchild Semiconductor Corporation DS006379

www.fairchildsemi.com

Jojeiedwog spnyiube ug-¥ s8S1PZING



DM74LS85

Function Table

Comparing Cascading Outputs
Inputs Inputs
A3,B3 A2,B2 | A1,B1 A0,BO | A>B A<B A=-B |A>B A<B A-B
A3 > B3 X X X X X X H L L
A3 < B3 X X X X X X L H L
A3=B3 | A2>B2 X X X X X H L L
A3=B3 | A2<B2 X X X X X L H L
A3=B3 | A2=B2 | A1>B1 X X X X H L L
A3=B3 | A2=B2 | A1<B1 X X X X L H L
A3=B3 | A2=B2 | A1=B1 | A0O>B0 X X X H L L
A3=B3 | A2=B2 | A1=B1 | AD<BO X X X L H L
A3=B3 | A2=B2 | A1=B1 | AD=B0 H L L H L L
A3=B3 | A2=B2 | A1=B1 | AO=B0 L H L L H L
A3=B3 | A2=B2 | A1=B1 | AO=B0 LA L H L L H
A3=B3 | A2=B2 | A1=B1 | AD=B0 X X H L L H
A3=B3 | A2=B2 | A1=B1 | AO=B0 H H L L L L
A3=B3 | A2=B2 | A1=B1 | AO=B0 L N L H H L
H=HIGH Level, L = LOW Level, X = Don't Care
Logic Diagram
™=
L)
83 5 D‘H
s
ok A>B
A:(13) I 1
B2 o D’"“___
(2 %D_J
A<D
(e 2 %Dﬂ =8
A8 )
N (12)
B1
(§3)
A<B
(1)
AO
B0

www.fairchildsemi.com
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SEMICONDUCTOR ™

DM74L.S244

General Description

These buffers/line drivers are designed to improve both the
performance and PC board density of 3-STATE buffers/
drivers employed as memory-address drivers, clock driv-
ers, and bus-oriented transmitters/receivers. Featuring 400
mV of hysteresis at each low current PNP data line input,
they provide improved noise rejection and high fanout out-
puts and can be used to drive terminated lines down to
133Q.

August 1986
Revised March 2000

Octal 3-STATE Buffer/Line Driver/Line Receiver

Features
W 3-STATE outputs drive bus lines directly
B PNP inputs reduce DC loading on bus lines
W Hysteresis at data inputs improves noise margins
M Typical Ig (sink current) 24 mA
B Typical Igy (source current) -15 mA
B Typical propagation delay times
Inverting 10.5 ns
Noninverting 12 ns
B Typical enable/disable time 18 ns
B Typical power dissipation (enabled)
130 mW
135 mwW

Inverting
Noninverting

Ordering Code:

Order Number | Package Number Package Description
DM74LS244WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
DM7415244SJ M20D 20-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
DM74LS244N N20A 20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Connection Diagram

Vee 26 IY1 2A4 1¥2 243 1Y3 2A2 1v4 2A1
|20 [15 |18 |17 Jte |15 |1a [13 [12 |11

/7

N/
Y

[1 [2 s [« s [e |7 ’s 9 [10
1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND

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

Function Table

Inputs Output
G A Y
K L L
L H H
H X z

L = LOW Logic Level

H = HIGH Logic Level

X = Either LOW or HIGH Logic Level
Z = High Impedance

© 2000 Fairchild Semiconductor Corporation DS008442

www.fairchildsemi.com
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CD4016BC
Quad Bilateral Switch

General Description

The CD4016BC is a quad bilateral switch intended for the
transmission or multiplexing of analog or digital signals. It is
pin-for-pin compatible with CD4066BC.

Features
B Wide supply voltage range: 3V to 15V
W Wide range of digital and analog switching: +7.5 Vpeak
B “ON" resistance for 15V operation: 400Q (typ.)
B Matched “ON’ resistance over 15V signal input:
ARon = 102 (typ.)
B High degree of linearity:
0.4% distortion (typ.)
@fig=1kHz, Vig=5 Vo
Vpp-Vss = 10V, R = 10 kQ
B Extremely low “OFF switch leakage:
0.1 nA (typ.)
@ Vpp - Vgs=10V
Tp=25°C

November 1983
Revised January 1999

B Extremely high control input impedance: 10120 (typ.)
B Low crosstalk between switches:

-50 dB (typ.)

@ fis = 0.9 MHz, R_ =1 kQ
B Frequency response, switch “ON": 40 MHz (typ.)

Applications
* Analog signal switching/multiplexing
Signal gating
Squelch control
Chopper
Modulator/Demodulator
Commutating switch
+ Digital signal switching/multiplexing
* CMOS logic implementation
Analog-to-digital/digital-to-analog conversion

Digital control of frequency, impedance, phase, and ana-
log-signal gain

Ordering Code:

Order Number | Package Number Package Description
CD4016BCM M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150" Narrow
CD4016BCN N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Connection Diagram

Pin Assignments for DIP and SOIC

1
IN/OUT — { swa | L
2
QUT/IN 2 conTROL A
3 12
OUT/IN m — CONTROL D
¢ 1
IN/OUT — [ IN/OUT
5
CONTROL B —— m L oUT/IN
CONTROL £ — OUT/IN
7 8
Vss — —IN/0UT

Devices also available in Tape and Reel. Specify by appending the letter suffix X" fo the ordering code.

Schematic Diagram

comnm———hb

o
T

© 1999 Fairchild Semiconductor Corporation DS005661.prf

www.fairchildsemi.com
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CD4070BM/CD4070BC

CD4077BM/CD4077BC

General Description

Employing complementary MOS (CMOS) transistors to
achieve wide power supply operating range, low power con-
sumption, and high noise margin, the CD4070BM/BC and
CD4077BM/BC provide basic functions used in the imple-
mentation of digital integrated circuit systems. The N- and
P-channel enhancement mode transistors provide a sym-
metrical circuit with output swing essentially equal to the
supply voitage. No DC power other than that caused by
leakage current is consumed during static condition. All in-
puts are protected from damage due to static discharge by
diode clamps to Vpp and Vgg.

NNational Semiconductor

Quad 2-Input EXCLUSIVE-OR Gate

Quad 2-Input EXCLUSIVE-NOR Gate

Features
® Wide supply voltage range
W High noise immunity

® Low power TTL

compatibility
® CD4070B—Pin compatible to CD4030A

and MC14070B
B CD4077B—Equivalent to MC140778

March 1992

3.0V to 15V

0.45 Vpp typ.
Fan out of 2 driving 74L
or 1 driving 74LS

—Equivalent to MM54C86/MM74C86

Connection Diagram

CD4070BM/CD4070BC
Dual-in-Line Package

4 M=GOH L=E@F F 3

H
i) IIJ 12 1 IW IB

<

Voo
14

13

CD4077BM/CD4077BC
Dual-In-Line Package

6 M=GOH L=t®F
12 11 ,lﬂ

F

|s

[ L
e

N N D WL TAT 2 |+ O
A B J-A®B K=CED ] Vg A B J1-A®B «k=-C®D ¢ ] Vss
TL/F/5976~-1 TL/F/5976-5
Top View Top View
Typical Performance Truth Tables
Characteristics
Propagation Delay Time
vs Load Capacitance CD4070BM/CD4070BC CD4077BM/CD4077BC
b ¥ =T
2 Tacaye Pl Inputs Outputs Inputs Outputs
=3 % Vpp = 5.0v [
> 1 A B Y A Y
E 100
5 ] = L L L L L H
§ Voo =10V 1 L H H L H L
g w - = H L H H L L
£ T Voo~ 15V (- H H L H H H
3 H
0 50 100 150
LOAD CAPACITANCE (oF) TL/F/5976-2

21995 National Semiconducior Corporation TL/F/5976

RRD-B30M105/Printed in U. S. A.
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LM124/LM224/LLM324/LM2902
Low Power Quad Operationa

General Description

The LM124 series consists of four independent, high gain,
internally frequency compensated operational amplifiers
which were designed specifically to operate from a single
power supply over a wide range of voltages. Operation from
split power supplies is also possible and the low power sup-
plv current drain is independent of the magnitude of the
power supply voltage.

Application areas include transducer amplifiers, DC gain
blocks and all the conventional op amp circuits which now
can be more easily implemented in single power supply sys-
tems. For example, the LM124 series can be directly oper-
ated off of the standard +5V power supply voltage which is
used in digital systems and will easily provide the required
interface electronics without requiring the additional +15V
power supplies.

Unique Characteristics

® [n the linear mode the input common-mode voltage
range includes ground and the output voltage can also
swing to ground, even though operated from only a
single power supply voltage

= The unity gain cross frequency is temperature
compensated

= The input bias current is also temperature compensated

National Semiconductor

March 2000

| Amplifiers

Advantages

B Eliminates need for dual supplies

® Four internally compensated op amps in a single
package

B Allows directly sensing near GND and Vour also goes
to GND

® Compatible with all forms of logic

® Power drain suitable for battery operation

Features
® Internally frequency compensated for unity gain
m Large DC voltage gain 100 dB
® Wide bandwidth (unity gain) 1 MHz
(temperature compensated)
= Wide power supply range:
Single supply 3V to 32V
or dual supplies *1.5V to 16V
u Very low supply current drain (700 pA)—essentially
independent of supply voltage
® Low input biasing current 45 nA
(temperature compensated)
B Low input offset voltage 2 mV
and offset current: 5 nA
B Input common-mode voltage range includes ground
= Differential input voltage range equal to thé power
supply voltage
® Large output voltage swing 0V to V* - 1.5V

Connection Diagram

OUTPUT 4 INPUT4"  INPUT4'

" 13 12

Dual-In-Line Package

GND

INPUT 3" INPUT 3™ QuTPUT3

11 10 9 8

1 ,z 3

OUTPUT 1 INPUT 1= NPUT 1 v

Note 1: LM124A available per JM38510/11006
Note 2: LM124 available per JM38510/11005

Top View

Order Number LM124J, LM124AJ, LM124J/883
LM224AJ, LM324J, LM324M, LM324AM, LM2902M, LM324N, LM324AN,
LM124AJRQML and LM1 24AJRQMLV(Note 3)

See NS Package Number J14A, M14A or N14A

4 5 6 7

INPUT 2* INPUT 2= OUTPUT?2

DS009299-1

(Note 2), LM124AJ/883 (Note 1), LM224J,
LM324MT, LM324MTX or LM2902N

|

©2000 National Semiconductor Corporation DS009299

www.national.com
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&National Semiconductor

LM 1881 Video Sync Separator

General Description

The LM1881 Video sync separator extracts timing informa-
tion including composite and vertical sync, burst/back porch
timing, and odd/even field information from standard nega-
tive going sync NTSC, PAL*, and SECAM video signals with
amplitude from 0.5V to 2V p-p. The integrated circuit is also
capable of providing sync separation for non-standard, fast-
er horizontal rate video signals. The vertical output is pro-
duced on the rising edge of the first serration in the vertical
sync period. A default vertical output is produced after a
time delay if the rising edge mentioned above does not oc-
cur within the externally set delay period, such as might be
the case for a non-standard video signal.

Features
m AC coupled composite input signal
B >10 k) input resistance

February 1995

® <10 mA power supply drain current
® Composite sync and vertical outputs

B Odd/even field output

Burst gate/back porch output
Horizontal scan rates to 150 kHz
Edge triggered vertical output

Default triggered vertical output for non-standard video

signal (video games-home computers)

Connection Diagram

LM1881N
COMPOSITE Vee
(o e — .
SYNC OUTPUT 1 5-12v
0.1 uF
COMPOSITE
VIDEO nnpur°““— 2 To ODD/EVEN OUTPUT
VERTICAL A
SYNC outpy O 3 ST
680 kQ
BURST/BACK PORCH
¢ | — O ourpur

COMPOSITE —IJ I
VIDEO INPUT

snic ourpur il ) Nl LIl A |

AN C |
L

VERTICAL

e

SYNC OUTPUT

BURST ouTPuT L | |y | o [

ODD/EVEN

' i1 ir

OuTPUT

Order Number LM1881M or LM1881N
See NS Package Number MOBA or NOSE

TL/H/9150-1

*PAL in this datasheet refers to European broadcast TV standard “Phase Alternating Line", and not to Programmable Array Logic.

21995 National Semiconductor Corporation TL/H/9150

RRD-B30M115/Primedin U, S. A.
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A,
SN54S162, SN54S163, SN74160 THRU SN74163,
SN74LS160A THRU SN74LS163A, SN74S5162, SN745163
SYNCHRONOUS 4-BIT COUNTERS

OCTOBER 1976 — REVISED MARCH 1988

"160,°161,"LS160A,'LS161A . . . SYNCHRONOUS COUNTERS WITH DIRECT CLEAR
"162,"163,'LS162A,'LS163A,'S162,'S163 . . . FULLY SYNCHRONOUS COUNTERS

Internal Look-Ahead for Fast Counting SERIES 54°, 54LS' 545" ... J OR W PACKAGE

SERIES 74°. .. N PACKAGE
Carry Output for n-Bit Cascading SERIES 74LS’, 745’ ... D OR N PACKAGE
® Synchronous Counting 1TOP VIEW)
¢ Synchronously Programmable EIEIF:
* Load Control Line A
¢ Diode-Clamped Inputs g ’ ‘
]
|
TYPICAL ENIIZ i |
TYPICAL PROPAGATION MAXIMUM TYPICAL
TYPE TIME, CLOCK TO CLOCK POWER =Ly
Q ouUTPUT FREQUENCY DISSIPATION ro=res inernNecRession
‘160 thru 163 14 ns 32 MHz 305 mwW
‘LS162A thru 'LS163A 14 ns 32 MHz 93 mw
'S162 and 'S163 9ns 70 MHz 475 mW R SERIES 5418, 54S’. . . FK PACKAGE
. [} (TOP VIEW) $
description o
These synchronous, presettable counters feature an in- >
ternal carry look-ahead for application in high-speed 8
counting designs. The "160,'162,'LS160A,'LS162A,
and °S162 are decade counters and the o
"161,163,'LS161A,'LS163A, and 'S163 are 4-bit i
binary counters. Synchronous operation is provided by -
having all flip-flops clocked simultaneously so that the
outputs change coincident with each other when so in-
structed by the count-enable inputs and internal gating.
This mode of operation eliminates the output counting
spikes that are normally associated with asynchronous
(ripple clock) counters, however counting spikes may
occur on the (RCO) ripple carry output. A buffered clock NC-No internal connection
input triggers the four flip-flops on the rising edge of the
clock input waveform.
These counters are fully programmable; that is, the outputs may be preset to either level. As presetting is synchronous, set-
ting up a low level at the load input disables the counter and causes the outputs to agree with the setup data after the next
clock pulse regardless of the levels of the enable inputs. Low-to-high transitions at the load input of the “160 thru 163 should
be avoided when the clock is low if the enable inputs are high at or before the transition. This restriction is not applicable to
the "LS160A thru 'LS163A or ‘S162 or 'S163. The clear function for the '160, ‘161 ,'LS160A, and 'LS161A is asynchronous
and a low level at the clear input sets all four of the flip-flop outputs low regardless of the levels of clock, load, or enable in-
puts. The clear function for the "1 62,’163,'LS162A,’LS163A, '§162, and 'S163 is synchronous and a low level at the clear in-
put sets all four of the flip-flop outputs low after the next clock pulse, regardless of tha levels of the enabie inputs. This syn
chronous clear allows the count length to be modified easily as decoding the maximum count desired can be accomplished
v with one external NAND gate. The gate output is connected 1o the clear input to synchronously clear the counter to 0000
(LLLL). Low-to-high transitions at the clear input of the “162 and '163 should be avoided when the clock is low if the enable
and load inputs are high at or before the transition.
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A,
SN54S162, SN54S163, SN74160 THRU SN74163,
SN74LS160A THRU SN74LS163A, SN74S162, SN74S163
SYNCHRONOUS 4-BIT COUNTERS

TYPICAL APPLICATION DATA

This application demonstrates how the ripple mode carry circuit (Figure 1} and the carry-look-ahead circuit (Figure 2) can be
used to implement a high-speed N-bit counter. The ‘160, ‘162, 'LS160A, 'LS162A, or 'S162 will countin BCD and the ‘161,

163, ‘LS161A, "LS163A, or 'S163 will count in binary. When additional stages are added the f\yax decreases in Figure 1,
but remains unchanged in Figure 2.

N-BIT SYNCHRONQUS COUNTERS

INPUTS INPUTS INPUTS INPUTS
LD A B C D LDA B C D LD A B C D ID A B C D -
H = COUNT Note 1
L = DISABLE EN P ENP ENP ENP
H = COUNT
L = DISABLE ENT RCO AT Y e RCO ENT RCO & | 70 moRe.
> SIGNIFICANT wn
STAGES [4)]
—P> CK r—> CK >CK > CK 9
>
CLR Qa Qg Q¢ Qp CLR Qp Qg Q¢ Qp CLR Qp O O¢ Qp CLR Qa Qg Q; Qp (M)
I I ]’ T ‘
CLR < N )¢ }:-J
QUTPUTS OUTPUTS OUTPUTS OUTPUTS
CLK v 5

A - -

MAX = T/(CLK to RCO tpi ) + (ENT to RCO tppy) (N-2) + (ENT tgy,)

FIGURE 1

Texas {”

INSTRIIMENTS 2-513



SN54LS682, SN54LS684, SN54LS685, SN54LS687, SN54LSE88,
SN741LS682, SN74L5684 THRU SN74LS688
SDLS008 8-BIT MAGNITUDE/IDENTITY COMPARATORS

D2617, JANUARY 1981 - REVISED MARCH 1988

H .. J PACKAGE
® Compares Two-8-Bit Words SNG64LS682, SN54LSE8B4, SN54LS685 . . .
) SN74LS682, SN74LS684, SN74LS685 ... DW OR N PACKAGE
® Choice of Totem-Paole or Open-Caollector (TOP VIEW)
Outputs
) p>a (] U] vee
® Hysteresis at P and Q Inputs PoJ2 19 P=Q
" oo [J3 8]z
® ‘LS682 has 20-kQ Pullup Resistors on the Q s 07
Inputs ar(]s e[]os
p2(s 5[] Ps
® SN74LS686 and 'LS687 ...JT and NT @2 1o
24-Pin, 300-Mil Packages P3ls 3] es
a3 s 12[]) Q4
- = GND [Jio 11[] Pe
TYPE F-alFsT OUTPUT QuTPU 20-kQ
ENABLE | CONFIGURATION | PULLUP
‘LS682 yves yes no totem-pote yes
‘Ls6ga yves yes no totem-pole no SN54L5682, SN54LS684, SN54LS685 . . . FK PACKAGE
‘LS885 yves yes no open-collector no (TOP VIEW}
SN74LS686 | yes ves yes totem-pole no
X g g
LS687 ves yes yes open-collector no g EL/L\ ;Ji!l‘l_
'LS688 ves no yes totem-pole no

SN54LSB87 . . . JT PACKAGE
SN74LSe86, SN74LS687 . . . DW OR NT PACKAGE

{TOP VIEW)

3RREex

8 10111213

ggige
s

SN54LS688 . . . J PACKAGE
SN74LS6BB . ., DW OR N PACKAGE

‘

(TOP VIEW)}
G Uz vee
po (]2 19]p-q
oo]s war
P1(]¢ 17 %W
SN54LS687 . . . FK PACKAGE ar{ls . ie[]as
Pzgs 15]P6
(TOP VIEW) Qz(j7  4f]aos
e € P3((fe 13[]Ps
25k ¢ Saif CHs o 0
GND(J1wo 11 []Pa
| w0 § e g o g o g s e |
4.0 2 1 8216
o Ps (] a7
P [le Ng P7
ar 7 230 ne SNB4LSEB8 . . . FK PACKAGE
ne e 22[] ne {TOP VIEW)
NC %9 210 os Qo
P2 10 20 P6 Oy
el o0 oo G Rivsd
121314 ' 3¢ 17 1g 22 12019
Ve oo Vs Tontne
232853¢
[u]
NC —No internal connection
9 10 1112 13
gozge
g
PRODUCTION DATA dacuments contain infarmation .
current as of publication date. Praducts conform to ],
specitications per the terms of Texas Instruments TEX/\S
standard warranl!. Production processing daes nat
necessarily include testing of all parameters. ]NSTRUM ENTS
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CD4073BMS, CD4081BMS

CD4082BMS

CMOS AND Gate

Features

* High-Voltage Types (20V Rating)

* CD4073BMS Triple 3-Input AND Gate
* CD4081BMS Quad 2-Input AND Gate
* CD4082BMS Dual 4-Input AND Gate

* Medium Speed Operation:
- tPLH, tPHL = 60ns (typ) at VDD = 10V

* 100% Tested for Quiescent Current at 20V

* Maximum Input Current of 1uA at 18V Over Full Pack-
age Temperature Range; 100nA at 18V and +25°C

* Noise Margin (Over Full Package Temperature Range):
- 1Vat VDD = 5V
- 2Vat VDD = 10V
- 2.5V atVvDD = 15V

¢ Standardized Symmetrical Output Characteristics
* 5V, 10V and 15V Parametric Ratings

* Meets All Requirements of JEDEC Tentative Standard
No. 13B, “Standard Specifications for Description of
‘B’ Series CMOS Devices”

Description

CD4073BMS, CD4081BMS and CD4082BMS AND gates
provide the system designer with direct implementation of
the AND function and supplement the existing family of
CMOS gates.

The CD4073BMS, CD4081BMS and CD4082BMS are supplied
in these 14 lead outline packages:

Braze Seal DIP *H4Q  tH4H
Frit Seal DIP “H1B

Ceramic Flatpack *H3W
*CD4073B, CD4081B  +CD4082B

Pinout
CD4073BMS
TOP VIEW
Afd Y [14] vbD
B [2] 3] G
D [3] [12] H
E [4] 1] 1
F [5] 10l L=GeHel
K=DeE«F [g] [9]s=AsBscC
vss [7 8] c
CD4081BMS
TOP VIEW
™
A [1] [14] voD
B [2] [13] H
J=A.B [3] 12] 6
K=C.D [4] EIV‘I=G-H
¢ [5] 0] L=E«F
o [6] 9] F
vss [7] 8] E
CD4082BMS
TOP VIEW
J=AeBeCeD [T] ~ EVDD
D [2] 3] K=EeFeGoH
¢ 3] [12] H
B [4] [11] G
A [5] [10] F
Ne [6] 9] E
vss [7 [8] NC

NC = NO CONNECTION

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.

7-433
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CD4073BMS, CD4081BMS, CD4082BMS

Functional Diagram

VDD

CD4073BMS
VDD
|14
1
A o—— 3
i
B —Z—ZD_
5
€ 4
D
D ——
8
Emy, —=1 10
B\ T,
F —9-:D_
12
G = 11
o E D L
| 7
vss
CD4081BMS
VDD
14
2
—
c — T
4
B
A——
9
E —
F o "o
11
)
H_
|7
vVss
CD4082BMS

7-434




Lyz RETOMSON

TLO71
TLO71A - TLO71B

LOW NOISE
SINGLE J-FET OPERATIONAL AMPLIFIERS

LOW POWER CONSUMPTION
WIDE COMMON-MODE (UP TO Vcc') AND
DIFFERENTIAL VOLTAGE RANGE

» LOW INPUT BIAS AND OFFSET CURRENT

s LOW NOISE en= 15nVAHz (typ)
]

B

OUTPUT SHORT-CIRCUIT PROTECTION
HIGH INPUT IMPEDANCE J-FET INPUT
STAGE

LOW HARMONIC DISTORTION : 0.01% (typ)
INTERNAL FREQUENCY COMPENSATION
LATCH UP FREE OPERATION

HIGH SLEW RATE : 16V/us (typ)

DESCRIPTION

The TLO71, TLO7 1A and TLO71B are high speed
J-FET inputsingle operationalamplifiers incorporating
well matched, high voltage J-FET and bipolar transis-
torsin a monolithic integrated circut.

The devicesfeature high slew rates, low inputbias and
offsetcurrents, and low offset voltage temperature
coefficient.

PIN CONNECTIONS (top view)

L

N

DIP8

(Plastic Package)

D
SO8
(Plastic Micropackage)

ORDER CODES

Part Number

Temperature
Range

Package

N D

TLO71M/AM/BM -55°C, +125°C

TLO71I/Al/BI

-40°C, +105°C

TLO71C/AC/BC 0°C, +70°C

0

Example : TLO71CN

N

N

[ 1[I0 1[]
L]

o]

~

(o>}

¢,

ONOOID WN

- Offset Null 1

- Inverting input

- Non-inverting input
- Vec

- Offset Null 2

- Output

- Vee!

-N.C.

971G1.TEL

November 1995
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National Semiconductor

LM78XX
Series Voltage Regulators

General Description

The LM78XX series of three terminal regulators is available
with several fixed output voltages making them useful in a
wide range of applications. One of these is local on card
regulation, eliminating the distribution problems associated
with single point regulation. The voltages available allow
these regulators to be used in logic systems, instrumenta-
tion, HiFi, and other solid state electronic equipment. Al-
though designed primarily as fixed voltage regulators these
devices can be used with external components to obtain ad-
justable voltages and currents.

The LM78XX series is available in an aluminum TO-3 pack-
age which will allow over 1.0A load current if adequate heat
sinking is provided. Current limiting is included to limit the
peak output current to a safe value. Safe area protection for
the output transistor is provided to limit internal power dissi-
pation. If internal power dissipation becomes too high for the
heat sinking provided, the thermal shutdown circuit takes
over preventing the IC from overheating.

Considerable effort was expanded to make the LM78XX se-
ries of regulators easy to use and minimize the number of
external components. It is not necessary to bypass the out-

May 2000

put, although this does improve transient response. Input by-
passing is needed oniy if the regulator is located far from the
filter capacitor of the power supply.

For output voltage other than 5V, 12V and 15V the LM117
series provides an output voltage range from 1.2V to 57V.

Features

Output current in excess of 1A

Internal thermal overload protection

No external components required
Output transistor safe area protection
Internal short circuit current limit
Available in the aluminum TO-3 package

Voltage Range

LM7805C 5V
LM7812C 12v
LM7815C 15V

Connection Diagrams

Metal Can Package
TO-3 (K)
Aluminum

OUTPUT —.

INPUT —7
DS007746-2
Bottom View
Order Number LM7805CK,
LM7812CK or LM7815CK
See NS Package Number KC02A

Plastic Package
TO-220 (T)

ouTPUT

GND — O GND

D> INPUT

DS8007746-3

Top View
Order Number LM7805CT,
LM7812CT or LM7815CT
See NS Package Number T03B

©2000 National Semiconductor Corporation DS007746

ik

www.national.com
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June 1999
National Semiconductor

DAC0800/DAC0802
8-Bit Digital-to-Analog Converters
The DAC0800, DAC0802, DAC0800C and DAC0802C are a

direct replacement for the DAC-08, DAC-08A, DAC-08C,
and DAC-08H, respectively.

General Description

The DACO0800 series are monolithic 8-bit high-speed
current-output digital-to-analog converters (DAC) featuring

typical settling times of 100 ns. When used as a multiplying
DAC, monotonic performance over a 40 to 1 reference cur- Featu res
rent range is possible. The DAC0B00 series also features ™ Fast settling output current: 100 ns
high compliance complementary current outputs to allow dif- B Full scale error: +1 LSB
ferential output voltages of 20 Vp-p with simple resistor loads ® Nonlinearity over temperature: +0.1%
as shown in Figure 1. The reference-to-full-scale current g Full scale current drift: +10 ppm/'C
matching of better than £1 LSB eliminates the need for g High output compliance: =10V to +18V
full-scale trims in Tosl applications while the nonlinearities ® Complementary current outputs
:’;rbaegz;hj:tég; " oyer temperature minimizes systemer- o - directly with TTL, CMOS, PMOS and others
p ! ) B 2 quadrant wide range multiplying capability
The noise immune inputs of the DAC0800 series will accept ® Wide power supply range: +4.5V to £18V
TTL levels with the logic threshold pin, V., grounded. - td, ”
Changing the V, ¢ potential will allow direct interface to other ~ ™ LOW power consumption: 33 mW at +5v
logic families. The performance and characteristics of the ® Low cost
device are essentially unchanged over the full +4.5V to
18V power supply range; power dissipation is only 33 mW
with 5V supplies and is independent of the logic input
states.
Typical Applications
10v ),

DIGITAL INPUTS

MSB LS8
B1 B2 Bl B4 B5 B6 B7 BB

VourTO 20Vep

out

C
V7007 uF vt

F
DS005686-1

FIGURE 1. £20 V,_, Output Digital-to-Analog Converter (Note 5)

Ordering Information

Necn-Linearity ] Temperature Order Numbers
f Range J Package (J16A) (Note 1) | N Package (N16E) (Note 1) | SO Package (M16A)
£01%FS | 0C«< Ta<+70°C DAC0802LCJ | DAC-08HQ |DACO0802LCN| DAC-08HP DACO0802LCM
£0.19% FS i =55'C < To<+125°C | DACO800OLJ | DAC-08Q
*0.19% FS | 0'C < T,<+70'C DACO0800LCJ | DAC-08EQ |DACO800LCN| DAC-08EP DAC0800LCM

Note 1: Devices may be ordered by using either order number.

© 1999 National Semiconductor Corporation

DS005686

www.national.com

sispsAu0) Bojeuy-o3-lenbig 1g-8 Z080OVA/00800VA



ntersi CA3318

CMOS Video Speed,

August 1997 8-Bit, Flash A/D Converter
Features Description
+ CMOS Low Power with SOS Speed (Typ). ... ... 150mW  The CA3318 is a CMOS parallel (FLASH) analog-to-digital
"« Parallel Conversion Technique converter designed for applications demanding both low
- 15Mtiz 3ampling Rate (Conversion Time)....... 67ns POWEr consumption and high speed digitization.
. 8-Bit Latched Three-State Output with Overflow Bit The CA3318 operates over a wide full scale input voltage
range of 4V up to 7.5V with maximum power consumption
o Accuracy (Typ). . cov e +1 LSB depending upon the dlock frequency seiected. When
» Single Supply Voltage . . ................ 4V to 7.5V operated from a 5V supply at a clock frequency of 15MHz,
« 2 Units in Series Allow 9-Bit Output the typical power consumption of the CA3318 is 150mW.
e 2 Units in Parallel Allow 30MHz Sampling Rate The intrinsic high conversion rate makes the CA3318 ideally
, i suited for digitizing high speed signals. The overflow bit
Appllcatlons makes possible the connection of two or more CA3318s in
« TV Video Digitizing (Industrial/Security/Broadcast) series to increase the resolution of the conversion system. A

series connection of two CA3318s may be used to produce a
9-bit high speed converter. Operation of two CA3318s in
parallel doubles the conversion speed (i.e., increases the
» Transient Signal Analysis sampling rate from 15MHz to 30MHz).

« High Energy Physics Research

« General-Purpose Hybrid ADCs

« High Speed A/D Conversion
« Ultrasound Signature Analysis

256 paralleled auto balanced voltage comparators measure
: ) the input voltage with respect to a known reference to
* Optical Character Recognition produce the parallel bit outputs in the CA3318.

» Radar Pulse Analysis P . . ;

« Motion SinatirelBalvels 255 comparators are required to quantize all input voltage
9 o y levels in this 8-bit converter, and the additional comparator is

* pP Data Acquisition Systems required for the overflow bit.

Ordering Information

PART NUMBER | LINEARITY (INL, DNL) SAMPLING RATE TEMP. RANGE (°C) PACKAGE PKG. NO.
CA3318CE +1.5LSB 15MHz (67ns) 4010 85 24 Ld PDIP E24.6
CA3318CM +W5 WSB 15MHz (67ns) -40 to 85 24 Ld SOIC M24.3
CA3318CD +1.5LSB 15MHz (67ns) -40 to 85 24 Ld SBDIP D24.6
Pinout
CA3318
(PDIP, SBDIP, SOIC)
TOP VIEW
Y
(LsB) B1 [1] 24] Vaa+ (ANA. SUP)

B2 [2] 23] %4R
83 [3] 22] VRer+
B4 [4] 21] Vi

o5 [3] &y

B6 [6] 18] PHASE
87 [7] 18] CLK

(MsB) B8 [8] [17] Vaa- (ANA. GND)
OVERFLOW [9] 76] Vin
1R h—Q_ E VREF-
(DIG. GND) Vgg [11] [14] CET
(DIG, SUP.) Vpp [12] [13] cE2
CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. File Number 31 03_1

http://www.intersil.com or 407-727-9207 | Copyright © Intersil Corporation 1999
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CA3318

+10V TO 30V o 1+
INPUT
3, —T‘: 1802
1 Vv g
CA3085E 8 ]- REF
T wore) (PIN 22)
z 5K
4 10T SCw . F,
Tt TAR { TAN/IOV
HE, 5
(NOTE) <
1.5K

NOTE: Bypass VRgpt to analog GND near A/D with 0.1uF ceramic
cap. Parts noted should have low temperature drift.

FIGURE 11. TYPICAL VOLTAGE REFERENCE SOURCE FOR
DRIVING Vggp+ INPUT

1)4 Point Trims

The 1/4 1/2 and 3/4 points on the reference ladder are
brought out for linearity adjusting or if the user wishes to
create a nonlinear transfer function. The /4 points can be
driven by the reference drivers shown (Figure 12) or by 2-K
pots connected between VRgp+ and VRgg-. The /2 (mid-)
point should be set first by applying an input of 257/512 x
(VREfF) and adjustmg for an output changing from 128 to
129. Similarly the /4 and 3/4 points can be set with inputs of
129/512 and 385/512 x (VReF) and adjusting for counts of
192 to 193 and 64 to 65. (Note that the points are actually
Y14, 11y and 3/, of full scale +1 LSB.)

5100 +10V TO +30V

VREF*+ 4
(PIN 22) N
L.l NS Len 3/4 REF
T cw 2], (PIN 23)
1K N7 A0 11, REF
A
ioT TCW s (FIN.20)
10
S Sy B 109 1, ReF
T 9- YW (pIN 10)
510Q

NOTES:
1. AllOp Amps = 3/4 CA324E.

2. Bypassallreference points to analog ground near A/D with 0.1uF
ceramic caps.

3. Adjust VRgf+ first, then 1/3, 3/4 and 1/4 points.

FIGURE 12. TYPICAL 1/4 POINT DRIVERS FOR ADJUSTING
LINEARITY (USE FOR MAXIMUM LINEARITY)

9-Bit Resolution

To obtain 9-bit resolution, two CA3318s can be wired together.
Necessary ingredients include an open-ended ladder net-
work, an overflow indicator, three-state outputs, and chip-
enable controls - all of which are available on the CA3318.

The first step for connecting a 9-bit circuit is to totem-pole
the ladder networks, as illustrated in Figure 13. Since the
absolute resistance value of each ladder may vary, external
trim of the mid-reference voltage may be required.

The overflow output of the lower device now becomes the
ninth bit. When it goes high, all counts must come from the
upper device. When it goes low, all counts must come from
the lower device. This is done simply by connecting the lower
overtlow signal to the CE1 control of the lower A/D converter
and the CE2 control of the upper A/D converter. The three-
state outputs of the two devices (bits 1 through 8) are now
connected in parallel to complete the circuitry. The complete
circuit for a 9-bit A/D converter is shown in Figure 13.

Grounding/Bypassing

The analog and digital supply grounds of a system should be
kept separate and only connected at the A/D. This keeps
digital ground noise out of the analog data to be converted.
Reference drivers, input amps, reference taps, and the Vaa
supply should be bypassed at the A/D to the analog side of
the ground. See Figure 15 for a block diagram of this con-
cept. All capacitors shown should be low impedance 0.1uF
ceramics and should be mounted as close to the A/D as pos-
sible. If Vaa+ is derived from Vpp, a small (10Q resistor or
inductor and additional filtering (4.7uF tantalum) may be
used to keep digital noise out of the analog system.

Input Loading

The CA3318 outpuis a current pulse to the V| terminal at
the start of every sample period. This is due to capacitor
charging and switch feedthrough and varies with input volt-
age and sampling rate. The signal source must be capable
of recovering from the pulse before the end of the sample
period to guarantee a valid signal for the A/D to convert.
Suitable high speed amplifiers include the HA-5033,
HA-2542; and CA3450. Figure 16 is an example of an ampli-
fier which recovers fast enough for sampling at 15MHz.

Output Loading

The CMOS digital output stage, although capable of driving
large loads, will reflect these loads into the local ground. It is
recommended that a local QMOS buffer such as
CD74HC541 E be used to isolate capacitive loads.

Definitions
Dynamic Performance Definitions

Fast Fourier Transform (FFT) techniques are used to evaluate
the dynamic performance of the converter. A low distortion sine
wave is applied to the input, it is sampled, and the output is
stored in RAM. The data is then transformed into the frequency
domain with a 4096 point FFT and analyzed to evaluate the
dynamic performance of the A/D. The sine wave input to the
part is -0.5dB down from fullscale for all these tests.

Signal-to-Noise (SNR)

SNR is the measured RMS signal to RMS noise at a
specified input and sampling frequency. The noise is the
RMS sum of all of the spectral components except the
fundamental and the first five harmonics.

4-17




CA3318

+4V TO +6.5V
REFERENCE

CLOCK
SOURCE

INPUT SIGNAL

4.7uF/10V TANTALUM _ +

[—4}——--—< +5V (ANALOG SUPPLY)
Al 5] Vaa+ BIT 1

- 3 3,4 REF BIT2 f—s
> 9 VREF+ BIT3 f—
aL.-)'.l r— VIN BIT 4 f——p

3l 1 DIGITAL
12 REF BIT5—

OPTIONAL CAP “ 2 [ OUTPUT
(SEE TEXT) BITG— &

Zll e PHASE
ﬁi\; = CLK BIT7 f—
VAA' BIT 8 | —
Vit ol ., |
.
AMPLIFIER/BUFFER VREF- l4 REF i€
(SEE TEXT) -
A.J o —1°* . 1P A
= = CE2 Vool & ==
[ CA3318 "~ 4.7uF
TANTALUM/10V

+5V (DIGITAL SUPPLY) J

TN

FIGURE 14. TYPICAL CIRCUIT CONFIGURATION FOR THE CA3318 WITH NO LINEARITY ADJUST

NMP m viN T0
SIGNAL A VIn OUTPUT DIGITAL
SOURCE L( REF DRIVERS SYSTEM
S VREF*
SIGNAL
GROUND > e
) REFERENCE
Ly TAPS |
Vaat Vpp
< : VREF-
] Vaa- Vss
N T m~ m
] SYSTEM
@ —* DIGITAL
1 1 ) GROUND
" ANALOG * Vaa Vbp
SUPPLIES SUPPLY SUPPLY
FIGURE 15. TYPICAL SYSTEM GROUNDING/BYPASSING
750 ——"WA——+8V
1Vp.p
VIDEO
INFOT I 0.0014F
6 — 10Q 16
AAA A/D FLASH
i INPUT
3 13 21
< >
Al | $ 390
4 i 0.001uF 3
> < <
Tmn 3750 S 10
———————
NOTE: Ground-planing and tight layout 4V 01 L O‘éTO -1ov
; ’ = OFFSET SOURCE
are extremely important. Rg <100

FIGURE 16. TYPICAL HIGH BANDWIDTH AMPLIFIER FOR DRIVING THE CA3318
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[1] Bernard Grob, “Basic Television — Principle and Servicing”, McGraw-Hill Book Company,
Third Edition, International Student Edition,1975.
[2] Milton S.Kilver & Milton Kaufman, “Television Electronic — Theory and Servicing”, Delmar
Publishers Inc, Eight Edition,1983.
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