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Naﬁonaf
Semiconductor

TV Circuits

-

LM1886 TV Video Matrix D to A

General Description

The LM1886 is a TV video matrix D to A converter
which encodes luminance and color difference signals
from 3-bit red. areen and biue inputs. The luminance
OUTPUT is encoded from the NTSC equation Y =(Q.3R *
0.58G +0.118 and the R-Y and 8-Y outputs are weighted
1o prevent overmodulation. A built-in R-Y and burst
gate polarity switch allow European PAL compatible
signals to be encoded. All output levels including an
RF O Carrier Bias Voltage have been referenced to 5V
for direct connection to the LM1889 TV video modu-
lator. When use¢ in combuination with the LM 1889 and
3 suitable sync generator, 3-bit R, G and 8 information
May be encodea to both composite video and RF
channel carrier, ¥

Features

= Complete digital to RF encoding with LM1889
® 1-pin PAL/NTSC mode select

B True NTSC matrix

B 8leveis of grey scale

" Allows wice range of colorimetry

% Low power TTL inputs

® Wideband luminance output

B Weignted R-Y, 8-Y cutpurts

Connection Diagram
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Tor view
FIGURE 1

Order Number LM1886N
See NS Package N20A

Test Circuits
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LM1886 ™

Absolute Maximum Ratings

Supply Voliage .

Pin 5 . 15v

Pin 20 6V
Input Voltage (Pins 1,8, 39, 11—19) —0.5V, +12v
Pin 2 Voltage Relative 10 Pin 20 0.8v
Output Current 5mA
Power Dissipation, Ta = 25°C (Note 1) 1.67wW
Storage Temperawre Range -55°C 10 +150°C
Operating Temperature Range 0°C o 70°C
Lead Temperature (Soldering, 10 seconds) 300°C

Electrical Characteristics TA = 25°C, (Figure 2. Note 2)

PARAMETER CONDITIONS MIN TYP MAX T
5V Supply Current (Pin 20) BLANK ~ 0.8V ! 1l 16 %"‘“;;I\-.‘{
12V Supply Current (Pin 5) BLANK = 0.8V 9 13 17 i 2
Logic “1*" Input Current Input Voltage = 5,0V 0 10 2A

(Pins 1,2, 8,9, 11=19)
Logic "0~ Input Current lnput Voltage = 0.3V s Obh] —0.18 mA
(Pins 1,2,8,8,11--19)
Outout Ottsers R, G,B =08V
AVy . 0 B v
AVR.Y 0 =50 mv
AVg.y 0 =50 my
R-Y Full Scale, (AVR.yIES R=2V;:G,8 =08V 1.0 T.23 1.4 v
B-Y Full Scale, [AVg.y)FS B =2V:R, G =08V 07 0.87 1.0 v
Green Full Scale G=2V:R. B=08V
AVR.y -0.85 -1.03 y1.2 \Y
Avg.y =045 -0.58 -0 7 \Y
Y Full Scale R.G, 8 =2V
AV YIS 1.6 1.75 1.9 v
AVR.y 9] 2100 my
aAvg.y 0 £75 my
O Carrier Reterence, Avo 2.0 2:2 2.5 v
Blanking Level, AVy BLANK = 0.8V 0 50 mV
Sync Level, AVy BLANK, SYNC = 0.8V -0.67 -0.77 -0.87 v
NTSC Burst, avg.y BLANK, BURST GATE = 0.8V -026 =035 -0.46 \%
PAL Burst
AVR.y SWan PAL Position: -0.2 -0.25 -0.32 v
AVE.Y BLANK, BURST GATE, 0.2 -0.2% -0.32 v
H? = 0.8V
PAL Inversion Rauo R=2V:G,B H/2=0.8V 0.9 =-1.0 =1
(AVR.YIPALMAVR. YIS SW 1o PAL Posinon
Y Linearny Error Figure 20 Vnput Connection 3] 6 wFS
Y Switchung Times 15 kHz Square Wave Switching
R, G. B in Parallel
Rise Time, 1R ; 35 "
Fall Time, 1 30 L
Setthing Tune 1 LS8 50 n e

Note 1: Above Ty = 25°C, Oerate based on TlmMAX) = 130°C and G)a = 75" C/w.

Nots 2: Uniess otherwise noted, BLANK, SYNC, BURST GATZ « 2V and SW s NTSC position. All outputs are relerenced to the +5V. suPRlY
& snown in Figure 22,

Ay
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fypical Input and Output Waveforms
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%“Catlon Notes (eier 1o Figure 3) TABLE L. INPUT CODE EXAMPLES FOR COMMON
it i S .
SYNC, BLANK, and BURST GATE may be obtained COLORS - .
35 3 sync generator IC similar 10 MM3320 o MMS321, > INPUT CODE
o PAL operanion, te H/2 square wave may be ob- RED GREEN BLUE
*d by 3 +2 from horizontal sync. COLoR Mo L ML e
. 3 Al inputs are lowpower TTL compatible. Because Blkck 8040 d-o-a 980
§: o e Yery low typical input currents, the color inputs Qark Grey | 0 1 0 01o 010
B 5 paralleled in various combinations. For simple Lignt Grey T o T ot 101
o7 requirements, me Figure 2a input connection White g 11 ¥
used 10 procuce the § primary and comple-
1 ¥ ; 00
e Qry colors listed in Tabie I, along with bleck and g F?'"" T S5 0
4 o 7. 10 9dd complex colors such as those ar the bottom £ | Green 908 a1 W0
: Table |, a1 g iNPUT biIts may be required separately. & (Blue 0goo 0oa LR
2. gy hoasing input codes for ower colors, always 4 5 (Cyn 000 ) Lo
. e new colar Hanst bath hoht and dark back. 3 a
.“““dx, 2 £ | Magenta 1 00o0 [ S
= S £ | Yellow s 0 N ERR T
““PUB are referenced to the +5V supply for diregx Brown a1 91 00 0
on 1o e .LMlB89. The resistor on the lurrw Grarie o 100 000
1 OUbut pin 6 is used 10 sum me chroma subcarrier
213 th : : Flesh tone T e ¥ 10 1500
i g ¢ LM1889 and must be wired as tghtly g | “ oG
; ] )
§ be 1 Preserve e videa bangwidih, For he sk P~ L4
NIL“U“ O sound: or a secuind B chiannel. reler (o vky Blue 1o JELiy Vil
MI8EY qyeq sheet.
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Typical Application
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Circuit Description (Reier o Figure 4)

The 3-bit red, green, and blue inputs go 10 identical
3-bit currentmode digital-io-analog converten (DACy)
Euxch DAC consisi of thiee binary-wegited current
sources controlled by ditf-amp current switthes The
DAC output currents are arbitrarily given a weionting
factor of 0.59, which is the green coetficient in the
luminance equation. Portions of the red and blue
Currents are split off, so that the remaining currents
combined with the green current form e luminance
current Iy = 0.3 I1g + 0.59 IG +0.11 1g. Iy gevelops
the luminance voltage Vy across RO in a summing
amplifier reterenced to the +5V supply. A current
switch operated by pin 8 adds (~) sync pulses to the
Y output at pin 6.

The portions of red and blue currents previously split
oft flow through resistors R0/0.29 and RQ0.48,
which are weighted 1o form ne ted and blue voltages
respectively. Since the opposite ends of e 2 resistors
are connected to Vv, the red and blue voltages across
the resistors subtract trom VY to develop e colar
difterence voltages Vy.R and Vy.g Vy.B 1 coupled
trough a X.56 gain, SV-referenced inverung amplifier
1o the B-Y output at pin 4. Vy.R feecs parallel inverting
and non-inverting unity gain amplifiers whnich allow
erther polanity to be coupled 10 the R.Y oumut pin 31,
Switching between tre 2 amplifiers is controliec by
4 current switch acuvated by the H/2 pin 2. A {=) burst
gate pulse on pin 1 controls Current switches wnicn
add the burst pulse components to me 3-Y ancd R-Y
ouTPULS.

The recuirements for PAL and NTSC encoding dityer
the e of buist gate operation and h Y polangy,
hoth of which are controlled via pin 2 as follows:

PAL, pin 2 fed by a half-line frequency TT L square
wave—in this mode a PNP switch between pin 2 and
+5V s held off continuously, which results in eque
burst pulse components on the 8-Y and R-Y ouiputs.
In addition, the H/2 square wave causes te R-Y
output polarity to reverse every line. (When jec
to the LM188S chroma modulator this causes o
phase of the R-Y ‘subcarrier 1o change 1807 & re
quired in PAL.)

NTSC, pin 2 tied through an extemal resistor to
+12V—this twrns on the PNP switch coatinuously,
which ehiminates the burst puise on the R-Y output
and increases the amplitude of the B-Y pulse. Since
Pin 2 is being held high, the R.Y output is locked
in the positive polarity.

Blanking is activated by 3 low on pin 9, which de-biases
e lert side of the DAC ditf-amps, so that Iy = Ig =
18 = 0 independent of the input states. When bianked,
e Y, B-Y and R-Y outputs all [0 1o +5V. An addiuondd
amplifier produces 2 0 carrier reference voltage at
pin 7 wnich is 25% above the peak white voltage on
Me Y outdut, relative 1o +5V. 2

<o
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UESCRIPTION
LMD Gates wh
Yardard TTL out
“anging input si
4estionally, they
ey

SN54/74L5132

— The SN53LS/74LS132 contains four 2-Input
€ accept standard TTL input signals and provide
but levels They are capable of transforming slowly
9nals into sharply defined, jinter-free output signels
have greater noise margin than conventional NAND g

fATCcUItcontying a2

1nput Schimirtingger followed by 4 Darlington QUAD 2-INPUT
“rel shife

Siiniiy m;;er‘rﬂ::nese sphtter arving 2 TTL tatem pole output .hm SCHMITT TRIGGER NAND GATE
"> posiive feedback 1o etlecuvely speed-up slow
TwUaNsIioNs, ana provide ditferent nput threshold voltages tor LOWPOWER SCHOTTKY
“Ative and Negative-going transitions This hysteresis between (he L
“Adive-going angd N«qative-goinginputtnresholds (typically 800 mV) s
“rrmined INternaly by resistor ratios and.is essentially insensitive (o
Hrerature ang Supply voltage vanauons A§ long as one inpul
s at o mory Dosiive voltage (han V1 (MAX) (the gate vl
HAnd 1o e tansinons of the other input as siown in Figure |

LOGIC AND CONNECTION DIAGRAM
DIP (TOP VIEW)

, et
[

Rinfnloknlosn
P * "

ERL AL L TR

GAY

4 Sutfix — Case 632-08 (Ceramic)
N Suftix — Case 646-06 (Plastic)

Vin VERSUS Vourt
TRANSFER FUNCTION

50 AcambiOvs} ] g™ i
: et ] | || ;
> 40 | 1
Vel el ! !
- T |
5 |0 | !
z my A
$ 2w 7 ;
R
e li 7 5l
1o
%ml [
ou 04 09; \ . Te 10 :

Vin < MNPUTVOLTAGE — vEL TS !

Fig 1

FAST AND LS TTL DATA
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SN54/74L5132
GUARANTEED OPERATING RANGES
SYMBOL PARAMETER I MIN e MAX UNIT
vee Supply Volage | 54 45 5.0 55 v
: | 4 478 50 5,25
) i 54 -55 25 l= “128 B
TA Operauing Ambien: Temperature Range ’ 72 0 25 7 C
10M Quiput Current - High I Hd, /4 | A
i Qutput Current — Low | 54 | 50
oL i 74 | 8o et
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
SYMBOL PARAMETER HMUS UNITS TEST CONDITIONS
’ MIN. [ TYP | MAX > R
VT Positive-Going Threshold Voltage 15 A2/ Y i Vee =50V
VT Negative-Going Threshold Voltage| 06 | | " ["Vvec=s0v
[ Hysteresis 0s | 08 | v | veg=90v
ViK Input Clamp D.ode Voitage | =085 ! -15 V. dlVee= MINT =— 18 mA
54 29 M| :
VOH Output HIGH Voltage = ] v Vee = MIN 1gp = ~400pA, VN = V)L
i 5 4 = = =2
L. Outputll g xanage? s i 025 | 0 v Vee = MIN gL =4.0mA, Vi = 2.0V
74 0351 05 v Ve =MIN IgL =8.0mA, ViN =2.0V
Input Current at |
T+ put gy ; 014 mA | VeC =50V, vy = Vis
Positive-Going Threshold
Input Current ac |
I N ~018 | mA L VEC =50V, iy = VT
Negative-Going Threshold )
= =2
I Input HIGH Current ' 20 i pochi/AM N =ad v
] 01 mA Vee = MAX iy = 7.0V
% Input LOW Current | -04 mA VEE = MAX, V=04V
T
Qutpus Short Cicunt
Inc - & (" ~ = A Ny -
Si Curtent 20 100 ma { Vee = MAX vyt # 0V
Power Supply Current i
‘lee Total. Qutaut HIGH SR L)1 mA Voo = MAX Vi =0V
Total, Output LOW 82 | 14| mAL | VECE MAX Vi =45V

AC CHARACTERISTICS: T4 = 25°C

[ [ LIMITS 1
YMBOL | PARAMETER — UNITS | TeST CONDITIONS
Sen ! a Fmin T 1ve | max S, N &
PLH ITurn O Delay. input to Outout | | 22 ns | YeC =50V
1P ITurn On Detay, Ingut 1o Outout | | 2 22 ) ons {" CL=15pF
Jov -
Vin tev
oev
(AR L ‘ ——
L *'] Uk "'I
Vour Vv 12V

FAST AND LS TTL DATA
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SN54/74LS132

THRESHOLD VOLTAGE AND HYSTERESIS
VERSUS
POWER SUPPLY VOLTAGE

BN A |
- : al
[} 1
g Bl .
! i
— | L
- - T ' 1
12 | o]
S S
\ A L ey
[ | |L~~r| N W ]‘
i f b N
= r . y v
¥E= H S\ j |
BLs ! | Y
L \ I !
L - - w
Py, 2
THRESHOLD VOLTAGE AND HYSTERESIS
VERSUS
TEMPERATURE
9
[ [9); T Q00 v
N | {
; 17‘[ TV [
> fie
: | ™ T
A NG T 7
f: ' 1 4.4
= . .| % o ¢ |
= £ ‘
2 7 | | | i
z : "
<.y g
2 |
i
x : e
_- 29 - V1 ]
32 S—— - —
S 1257 i an;l o L
T a2 T 12e .

Ta  AMBIGTIEMPERATURL °C

Fig 3

FAST AND LS TTL DATA
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DESCRIPTION — The SN54LS/74LS73A otfers individual J, K, clear,
and clock inputs These dual flip-flops are designed so that when the

2 clock goes HIGH. the inputs are enabled and data will be accepted The N |
i logiclevelof the J and K inputs may be allowed to chunge when the clock r"-m———*-—--— e ——
pulsers HIGH and the bistable will Pertorm according 1o the truth table gy

long as minimum set-up nmes are observed. Input data 1s transterred (o DUAL JK NEGATIVE
= the outputs on the neganve-going edge of the clock pulse i3
L EDGE-TRIGGERED FLIP-FLOP

LOW POWER SCHOTTKY

LOGIC SYMBOL LOGIC DIAGRAM (Each Flip-Flopi
1" of—i: cp—s
Q c
' cr - o e 1249
u=
3 N Q JO— 1110 « Q-1
Co Co

~—0f
-—ct

3 pte D2 O au
Vee =Pina %‘_- l 1
llod > 4 s
GNO =Fin 11 M = %

J Suttix — Case 63208 (Ceramic)

O s
N Suttia — Case 646-06 (Piasuc) -.:;oc:’:’c‘i'

DC CHARACTERISTI

SR OPERATING TEMPERATURE HANGE (uniess otherwise s ecihed)

I
SYMBOL I PARAMETER UNITS TEST CONDITIONS
. N T A A N . L
Vin l Input HIGH Voltage v Guaraniend Input HIGH Voltage lor
i Alllnputs
! ' 54 Guaranieed Input LOW Voltage o
Vit | Input LOW Volage l’"“,}"‘“" % v Al Ingais
._}'l"‘.__ l Input Clamy Dioge Voltage "_X_”__ __V(:(_' _nl\:1<lf_‘4_.l|uﬁ X JU v[l/}u Fyin
5 e E M sz 4 s
VOH ’ Output HIGH Voltage I-— o5 az V(_\(; ";I‘ IO,Hr b':AAA' Vin s Ving
1 74 v ] or Vi per Truth Table
; 5474 Vv oL =40mAa erCC = Vee MIN,
VoL Output LOW Vulage = ViN = VL or V
oL = 8.0mA ¥ NILOCEIH
! 14 i J oL per Truth Table
| 4K 20
i Clear 60 | uA Ve = MAX VN =27V
I Hnput HIGH Current Slock 1280 '
J K | o1
| Clear 03 mA VEC = MAX Viy = 7.0V
i Clocx 04
1 ! ~ 4K 04
i Anput LOW Curtern Cheat. Click 0y mA VEC = MAX Viy ~ 04V
0s . Short Circunt Curren | ~20 =100 | mA | vee = MAX
Ice ! Power Supgly Current | | €0 ma | Voo = MAX

FAST AND LS TTL DATA
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) SN54/74LS73A
MODE SELECY - TRUTH TABLE :
‘ [ INPUTS ouUTPUTS :
OPERATING MODE T =
| | € | 4+ [« Q a
' Rcset (Crear) | cobox bk & H
i Toggte | I n h ) q
! Load "0 (Reset) i M | n L H
I Load “1 (Ser) [oon n i H L
mola I | q qQ
oo o 2 0L SEPTA I
H n = HIGH Vollage Level
L 1= LOW Valtage | evel
X =DontCare
I h(gl = Lower case iezers sncicare (ne siate of the
relerencec 1ngul (0r OulipL: ONe Sel-up tuime pror
10 tne HIGH 5 LOW c1ock trarsition
GUARANTEED OPERATING RANGES
5YMBOL PARAMETER 1 T N e MAX UNIT
vee Supply Valtage be l 4y 50 55 v
| 7a 475 5.0 525
Ts Qperating Ampient Temperature Range | 54 ~-55 25 125 9
| &S 0 25 70
1OH Quiput Current — Hign ) H4 74 | -04
le]8 [Oulpul Current — Low i 54 [ i 4Q mA
! ) = | [.X0]
AC CHARACTERISTICS: TA = 25°C, Vee = 5 0
LMITS :
SYMBOL PARAMETER { ~ UNITS TEST CONDITIONS
LMIN I TYP 0 MAX
iMax Maximum Clock Frequency 30 | 45 MHz Fig. 1 Vec=5.0V
4 ¥ g
tPLH [Propagation Delay, 15 ! 20 | as Fig 1 CL=15pF
1PHL Ciock 10 Output 15 ¢ 20 ' ns -
AC SETUP REQUIREMENTS: Ta =~ 25°C
‘ LINITS | . .
SYMBOL PARAMETER ke : 1 UNITS TEST CONOITIONS
EMin | mvp max |
W Clock Putse Widin Hign L0 | ™ b
r IL‘Ium Pulse Wil I 2 | " big 2
W ___l 1 ! ) I 1 LI s Vee: 5oy
i Setup Time | 20 { | ns .
t Fig.1
I |Hola Tune |8 . o

FAST AND LS TTL DATA
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g SN54/74LS73A
AC WAVEFORMS

Fig. 1 CLOCK TO OUTPUT DELAYS, DATA
SET-UP AND HOLD TIMES, CLOCK PULSE WIDTH

/wme/w,/

/ g 13
/ // // ///// ///’/// i

|
|

:x:,

W tNU=0 ——- UNHI=0

11 i =ty |

A |

— iy !

ce e | |
13v 13v 3N

h . )

f——in —_—

. i " :

—_~— -

!
bl MAX

‘The sheded sceas inaicate when the 1nput 13 PerMulted (0 change 1or Predicatable OUlpUL performance

Fig. 2 SET AND CLEAR TQ QUTPUT DELAYS,
SET AND CLLAR PULSE WIDT HS

B
|
T
- 13\ SyTE DS4Y

CLEAR }

FAST AND LS TTL DATA
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J Suttix — Case 632-08 (Ceramic)
N Suffix — Case 646-06 (Plasuc)

GUARANTEED OPERATING RANGES

SN54/74LS00

01

QUAD 2-INPUT NAND GATE

LOWPOWLH SCHOITTKY

SYMBOL PARAMETER | [ e | wmax | umr

Vee Supply Voltage I 54 < 50 S5 Y
| 74 475 S0 528

T, Operaung Ambient Temperature ARange | 54 ~55 2% 125 °C
NN 0 25 70

10H Qutput Current — High | s4.7a -0.4 mA

1oL Quiput Cufrent — Law ! 54 10 mA
l 73 30 |

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

(untess otherwise specilied)

1
I LMITS
SYM PARAM r NIT TeST NOITH S
SYMBOL RAMETER AR\ o T l EST CONDITIONS
ViH Hnput HIGH Valtage 20 | » v : Guaranteed Input HIGH Valtage far
i l ), All Inputs
! 54 | 07 ' Guaranteed Inpur LOW Voltage for
ViL Input LOW Voltage o ,1 08 v : All Inputs
VIK Input Clamp Oiode Voltage | —065 | =18 i VCC = MIN, iy = -18 mA
) 4 3 ' R v PG = = £
VOH Eoulpul HIGH Voltage 2 £ - e VL\S M”?.' IOHr MAXMIN= VIH
! 74 27 e v or Vi per Truth Table
5474 [ 025 | oa v [lgu=40ma | Ve = v Ml
\ | =
oL Qutout LOW Valtage 7a 038 o5 g 0L =80 mA VIN =V or Vi
per Truth Table
iy Niput HIGH Current |
i
I [Inuu( LOW Current MAX, V|N— -‘E'{V'w T
l0s vShm( Circuit Current ~20 100 A Vee = MAX [ R
I Power Supply Current
Icec ‘ Total. Quiput HIGH | 16 A ;
- Vee =
| Total. Quiput LOW | a4 & CC7m MAX
AC CHARACTERISTICS: Ty = 25°C
SymeoL PARAMETER e uNITS TEST CONaIT
MIN [ TP [ max e
PLH :Turn Qt Oelay, Input to Output 3o | s ns Neg =50V
[ iTurn On Oelay, Input 10 Quiput | 10 [ 15 ns CL=190F

5-2
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@ MOTOROLA

DESCRIPTION — The SN54LS/74LS13 and S.N54LS/74L314 contain

logic gates/inverters which accept

provide standard TTL output levels, They are capable of transforming
slowly changing input signals into sharply defined, jitter-free output
signals. Additionally, they have greater noise margin than conventional

inverters,

Each circuit contains a Schmitt trigger followed by a Darlington level
shifter and a phase splitter driving a TTL totem pole output. The Schmit
trigger uses positive feedback to effectively speed-up slow input transi-
tions, and provide different input threshold voltages for positive and
negative-going transitions. This hysteresis between the positive-going

-68~

standard TTL input signals and

SN54/74LS13
SN54/74LS14

and negative-going input thresholds (typically 800 mV) is determined
internally by resistor ratios and is essentially insensitive to temperature

and supply voltage variations

LOGIC AND CONNECTION DIAGRAMS

SN54/74LS13

Yeo

[ [ (3 [7] [ 510

N X

e RN - TPl T Tk

GNO

SN54/74LS14

(‘iuf\!ll\NlljU) OPLRATING RANGES

L LT PARAME TER ' MIN
Voo Supply Volage La ah
AP (N Sy 74 475
Ta Operating Ambient Temperature Range 54 55
e - ipis S S 74 ()
loH Output Current 54,74
1oL J Output Current -~ Low 54 .

74
R e e ISR RN L

W

J Suttix ~ Case 632-04 (Cueramic)
N Suffix — Case 646.06 (Plastic)

SCHMITT TRIGGERS

DUAL GATE/HEX INVERTER

LOW POWER SCHOTTKY

Y MAX UNIT
Lo 4.4 v
50 526 |
25 125 ¢
25 70
04 MmA
40 mA
80

FAST AND LS TTL DATA
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=08
SN54/74LS13 ® SN54/74LS14

.D_E CHM&CYER_’:E"CK OVER OPERATING TEMPERATURE RANGE (unless mhcrwu};u spm:nlw:d)

SYME(), b e LIMITS i . <
ARAMETE s 1 UNITS TEST CONDITIONS
v S S i IVIN YR MAX : s :
M- | P Going Thieshold Voltage | 1.5 20 v
v : il B RO
B hesatin Gong Threshold Volage | 0.6 i v
ViV Hesturiyy | 04 08 v i
.YI.’S “_-"A' Claerg, DAL)Q(:“V’OIX;Q‘B— B A:‘O.GS = .5_7 \" Vee = MIN, iy = — 18 mA
VOH Outoul mich Voltage i ?334*‘ ______ Vv Vee = MINCIOE = 400 pA, Vi = ViL
- 4 e T
VoL [ Gt i erry Volage 0.25 0.4 v Vee = MIN. 1L = 4.0 mA, Viy = 2.0V
R =3 0.35 0.5 \ Vee = MIN, 1o ZB8O0mA, ViN=20V
I, PIns Curesm T
—-0.14 mA Vee =50V, VIN = VT4
s i Foramive Guing Threshold
, v e s s
| Gt Curreng
I | e ~0.18 mA VEC =50V, Vi = V.
I i Weginive “0ing Threshold g
s [ 100G Cureny W\ 29 ya TeemMAX, Y22V
- ! 0.1 mA Vee = MAX, Viy = 7.0 V
.:‘_L, " e Loy Clrgn =, L7 ] -0.4 mA VCCm MAX, iy 204V s
08 Sten i Currem =20 -100 mA Vee = MAX, Vot = 0V
Pl ity Carrem ;
bl Guparingr - | L4818 ) 0 N [0
Ice LS14 8.6 16 mA VCC = MAX
Total, Ouu LOW EST3 4.1 7.0
LS14 12 N
AC CHARACTERISTICg. 1A 259
1 < il I |, % — ey o N
SYMHBO $ MAX 4, o 3
PARAMETE R T 1T ra | UNEES. TEST CONDITIONS
- 1513 514 [on | TSN ¥ A
e Feopiganon Doty Input to Ouiput 22 22 ns Vee =560V
L P ramaianon Dolay, Input to Output 27 22 ns CL=15pF
i A —
Rin, Hev
08V
_____.__/‘ .
- YL .l oy e
Yoo 13v 13v

FAST AND LS TTL DATA
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SN54/74L.S13 e SN54/74LS14

VIN VERSUS Vour
TRANSFER FUNCTION

50

Vet = 50V
LT
2 Ta'= 25°C
3 40
>
|
I
g 30
2
5
2 =
“ \
? 20 ¥ o g ~
' 1o i1
o
>
00
00 04 095 12 1620
Vin = INPUT VOLTAGE = VOLTS
Fig. 1

THRESHOLD VOLTAGE AND HYSTERESIS
VERSUS
POWER SUPPLY VOLTAGE

20
Ta=25C |

2 ; 1

5 vt L ——1

o c et

>€ o Age e S

(<}

w >

g

1.7 A

32 +

aE vy

i | ——

b‘g 08} — = e

hx avy

& 3

-
']?1 04

b

>

00 .
a5 4 50 525 55
Ve — POWER SUPPLY VOLTAGE - VOLTS
Fig. 2

THRESHOLD VOLTAGE HYSTERESIS

VERSUS
TEMPERATURE

1.9 l
2 I
Buw V7 Vit
]
w >
Q| 18 = = e
a4
s
38 5
20E. g =
o
QY ot R
8 N -~
W
E3
£9 v
i 08 T
L —

Avy
07
£5° o 25° THSISE ST 268

Ta -~ AMBIENT TEMPERATURE ~ °C

Fig 3

FAST AND LS TTL DATA
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@ MOTOROLA

DESCRIPTION — The LSTTL/MSI SN54LS/74L542 is a Multipurpose
Decoder designed 1o accept four BCD inputs and provide ten mutually
exclusive outputs. The LS42 is fabricated with the Schottky barrier diode

SN54/74LS42

— ]

process for high speed and is completely compatible with all Motorola

TTL families.

°

MULTI-FUNCTON CAPABILITY

MUTUALLY EXCLUSIVE QUTPUTS

DEMULTIPLEXING CAPABILITY

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION

ONE-OF-TEN DECODER

LOW POWER SCHOTTKY

EFFECTS

PIN NAMES LOADING (Note a)

O LIGHIND .\ LV
Ag ~ Aj Addiess Inputy 05U.L. . 0.25 U.L.
0t 9 Outputs, Active LOW (Note b) 10 U.L. 5(2.5) UL,
NOTES .

a. 1 TTL UnitLoad (UL ) = 40 A HIGH/1 6 mA LOW

b. The Output LOW dnve tactor 45 25

Temperature Ranges

U.L. for Military (54) and 5 UL for Commercial (74)

[ Logic biaGRAM Cta " ey 7oA
Ao 3 42 o)
TS FRQ) 13 [P
s e — e e
1
f_{ ] }'I IL I 1 I T IJ l
0} o bo o &{) ® @ ﬁ)\w Ja(:f" Loy
o 0 7 3 3 5 B 7 0 g

Vee - Pt i
GND - Pin g |
O = P Numbers |

Vee s Pintg
GND =~ Ping
CONNECTION DIAGRAM Dip
(TOP VIEW)
£ A" iam ®
Qo vee I e
ZC 1 ag [ s
gs: S
(0 a o
S[dF Al
s s
1[Js e
o[ P

J Suthin —- Case 620 09 (o)
N Suftin — Case 648-08 Pl

NOTE

The Flatpak version has tha
PInouts (Coneeton Diay
the Dual o L ne Py Rty

I

RIS

FAST AND LS TTL DATA
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SN54/74LS42

FUNCTIONAL DESCRIPTION — The LS42 decoder accepts four active HIGH BCD inputs and provides ten mutually
exclusive active LOW outputs, as shown by logic symbol or diagram, The active LOW outputs facilitate addressing other M S|
units with LOW input enables. .

The logic design of the LS42 ensures that all outputs are HIGH when binary codes greater than nine are applied to the
inputs.

The most significant input Ag produces a useful inhibit function when the LS42 s used as o ona of-oight docodur. The Ay
input can also bo used as the Daty input in an B-output domuluploxer application

TRUTH TABLE

Ag Ay Az A3 | 87123356783
LLLLLHHHHHHHHN
HLLLHLHHHHNHHH
Sy NETLRRT TRV gy Y (0 E S
HHLLHHHLHHHHHH
LLHLHHNHLHHHHH
W\ SEEER B G N el
LH H LIHHHHHHLHHMY
i, 1 F H 00 HHHHNHHLHH
W/ s A\ wen B 8 5T
HUW WIS WY W R
ST S TANTS N S
H H L HHHHRHHHA NN
U P AP r O L 1 ek 4l
VWEUHT W A WD 41 TP M I
L H H HHHHHN S HAH
HHHHNHHHHHHHHH

H = HIGH Voltage Level
L = LOW Voltage Level

GUARANTEED OPERATING RANGES

__SYmBoL PARAMETER “MIN TP | MAx ] Oni
Vee Supply Voltage b4 45 50 55 \
3 74 475 5.0 5.25
TA Operating Ambient Temperature Range 54 1) 25 124 e
74 0 25 70

loH Qutput Cuuuni

loL Output Cuvqr.anl = Low i 54

FAST AND LS TTL DATA
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SN54/74LS42

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

LIMITS
MB RAMETE UNIT TEST CONDITIONS
Sl U bl elBe e TR R T BRI R TRED g
ViH Input HIGH Voltage 2.0 " Guaranteed lnput HIGH Voltage for
All Inputs
54 07 Guaranteed Input LOW Voltage for
VIL Input LOW Voltage 74 on Vv All Inputs
VIK Input Clamp Diode Voltage ~0 6 1.5 \ Vee = MIN, iy =18 imA
i 54 2.5 35 v Vee = MIN, IoH = MAX, Viy = Vi
VoH OutputHIGH Voltage 74 2.7 35 v or V| per Truth Table
54,74 0.25 04 \Y loL =4.0mA | Vgc = Vee MIN,
VoL Output LOW Voltage 1o VIN = V)L or ViH
=8.0mA
74 035 0= \ oL i per Truth Table
4 A 20 HA Vee = MAX Viy =27 Vv
| | t HI
IH nput HIGH Current o i Vee =MAX Vs 7.0 W
L Input LOW Current -04 mA Ve =MAX Viy =04 Vv
108 Short Circuit Current =20 -100 mA Vee = MAX
Icc Power Supply Current 13 mA Vee = MAX
AC CHARACTERISTICS: Tp = 26°C
SYMBOL PARAMETER gy UNITS TEST CONDITIONS
MIN _ TYP | MAX & :
pLH Propagation Delay 15 25 ns Fig 2
IPHL (2 Levels) 15 25 Veg =50V
PLH Propagation Delay 20 30 ns Fig. 1 CL= 15 pF
IPHL (3 Levels) 20 30
3 AC WAVEFORMS
Vin —~—13v — 1.3W

L“PLH'1

Fig. 1

Vin -—+~ iy »-F— 13v
|

F——-'»'m

|_.,.._.(-1

Voui x$—|;|v —*—uv

Fig. 2

5-31

FAST AND LS TTL DATA




G

@ MOTOROLA
SN54/74LS73A |

DESCRIPTION — The SN54LS/74LS73A offers individual J, K, clear, 2 % {
and clock inputs. These dual flip-flops are designed so that when (he }
clock gous HIGH, the inputs aro onablod and data will bo accoptod 1The
logiclevel of the J and K 1nputs may be allowed to change when the clock = e T ———
pulseis HIGH and the bistable will perform according tothe truth table as
long as minimum set-up times are observed. Input data is transferred to
the outputs on the nogative-gaing edge of the clock pulse:

DUAL JK NEGATIVE
EOGE-TRIGGERED FLIP-FLOP
LOW POWER SCHOTTKY

LOGIC sYMBOL LOGIC DIAGRAM (Eych Elip-Flop)
o— Qp=——i2 1—f Q 9
0 oo 5
1= cr 5=Of CP 1318 “G 102-9;
| =
1—{« o Y re—x e £ o1

~—0
o—c

: *——, ——Q CLEan
Vee = Pind o LD» = i
2 Ot i LAY A H— —— 0,
GND = Pin 11 o =

1

J Suffix — Case 632-08 (Ceramic)

N Suffix — Case 646-06 (Plastic) W

CLOCK (CP)

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

IMITS
SYMBOL PABAMETER S stk x| o TEST CONDITIONS
ViH Input HIGH Voltage 20 " Guaranteed lnput HIGH' Voltage for
All Inputs
54 0.7 Guaranteed Input LOW. Voltage for
ViL Input LOW Voltage 74 : T "”‘b‘;i*“ \ All Inputs
Vik Input Clamp Diode Voltage y o = QL{‘) 5 “;1 .i ‘B Vv Vee = MIN, Iy = —18 mA
VoH Output HIGH Voltage 54 2i5 8.5 \ Vce = MIN, Igy = MAX, VIN = VIH
74 27 35 v or Vi per Truth Table
5474 | S = P = 40 A Ve = Vee MINL
VoL Output LOW Voltage T T . " =80 ma 1 VIN =V orV,
; 0L = 8. A IN IL IH
/4 0.35 05 v oL o per Truth Table
4K 20
Clear 60 HA Vee = MAX, Vi = 2.7 V
liH Input HIGH Current _C_lf’ik._.._.« mssmasswmaiass fe v ,‘.‘.O.,,. o] [ = SRR -
J, K 01
Clear 03 mA Vee = MAX, ViN = 70V
¥ Clack 04
J K 0a
m Input LOW Current Cloar. Clock 08 mA Vee  MAX VN = 04V
l0s Short Circuit Cuue;\l Sk e 20 | ~100 | wA | Veg s 7y
lce Power Supply Current S 60 | mA
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