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ABSTRACT

The objective of this project is to study and .. design the circuit for a

digital signal scrambler that used to increase the security of digital communication

systcm.-

The process of this digital signal scrambler employs A/D ( Analog to
Digital converter ) to convert analog voice signal to discrete digital signal and send it
through a scrambler circuit . The scrambler circuit consists of pseudorandom
sequence generator and XOR gate. It passes digital audio signal to combine with

psecudorandom signal . The receiver section uses the same technique.
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2.1.1 PAM (Pulse Amplitude Modulation)
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2.1.3 ADPCM (Adaptive Differential Pulse Code Modulation)
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MC3417, MC3517
MC3418, MC3518

@ MOTOROLA

Specifications and Applications

Information

CONTINUOUSLY VARIABLE SLOPE
DELTA MODULATOR/DEMODULATOR

Providing a simplified approach to digital speech encoding/
decoding, the MC3517/18 series of CVSDs is designed for military

secure communication and commercial

telephone applications,

A single IC provides both encoding and decoding functions.

® Encode and Decode Functions on the Same Chip with

a Digital Input for Seiection

® Utilization of Compatible 12L — Linear 8ipolar Technology

® CMOS Compatible Digital Output

® Digital Input Threshold Selectable {(VCe/2 reference

provided on chip)

¢ MC3417/MC3517 has a 3-Bit Algorithm (Generat

Communications)

® MC3418/MC3518 has a 4-8it Algorithm (Commercial Telephone!

CONTINUOUSLY VARIABLE
SLOPE DELTA
MODULATOR/DEMODULATOR

LASER-TRIMMED
INTEGRATED CIRCUIT

CVSD 8LOCK DIAGRAM

Encoge’
Oecoas Cloex
11s 14
1 Oual tnpur
Analog input Camoarator
Anstog Feedback o2 o s A
N ' or 14
Digital »
Oata lnqmu 13 _Sh-h_ﬁcqu:ﬂ . :
Owital 13 o cadjadaled
Thresnota) VTi
JLN ~, N
Logee Coinciuence
Oigiest 2 Qutout
Outout v /L s
integrator 7 Converter vilanig
Amoirfer ope 13, Fuirer
10 Polaniey 144 Gawn Control
o ol
s -— Ael
Qurtout ' ' l - 5c
Aet ] l.,“
7 s{le
Anaslog Rel Fitrer
Outout Inout  Input

———)
L SUFFIX
CERAMIC PACKAGE
CASE 620-02
PIN CONNECTIONS
Anaiog 1.3 16 |vee
Inout
Anatog 2 15 Encoae/
F eednacx 4 Becoae

S 14 [Ciock.
Fitigr

Gan T O:getat Oata
Control E 3 linout (=)
Ret Orgital
inputie) E 2 Threshola
Furer : &oincigence
inout 118 Y &uteot
Anaiog 10 veerz2
Oulout Curput
Orgacat
Vee| 8 Outout

MOTOROLA LINEAR/INTERFACE DEVICES



MC3417, MC3418, MC3517, MC3518

MAXIMUM RATINGS
(Al voltages referencad to Vg, Tp » 25°C uniess otherwise noted. !

Rating Symbol Value Unit

Power Supply Voltage vee =04 t0 +18 Vde

Differential Analog input Voltage Vio 150 Vvde

Osgital Theeshoid Voltage VTH -04 10 vee Vde v
Logic Input Voltage Viogic -0.4 0 +13 Vde

(Clock, Digital Data, Encode/Gecodel

Coincidence Output Voltage VoiCon} -0.4 10 +18 Vde

Syllabwe Filter laput Voltage Viisyi) ~0.4 to Ve vde |

Gain Control Input Voitage _ ViGC) -0.410 Ve Vde

Relerenca Input Voltage VitRen) {Vee/2~-1010 Vec | Voe

Vee/2 OQutput Current Aef -25 mA

ELECTRICAL CHARACTERISTICS
(Vee = 12V, Vgg = Gad, Ta = 0°C to +70°€C foe MC3412/18, T4 = -55°C 10 +1259€ for MC3517/18 untess otherwise noted.)

MC3417/MC3517 MC3418/MC3518
Characteristic Symbol Min Typ Max Min Typ Max Unit
Power Supply Voitage Range (Figure 1) VeeR 4.75 12 16.5 475 MR ¥ 16.5 Vde
Power Supply Current {Figure 1} ce . mA
{idle Channel)
Ve =50 Vi - 37 5.0 - 3.7 5.0
Ve =15 v) - 6.0 10 - 60 10
Clock Rate SR - 16 & - - 2k — ‘[ Samoiesis
Gain Control Current Rangs (Figure 2) IGCR 0.00t - 3o 0.001 - 30 mAa
Analog Comparatar Input Range V) 1.3 - Vee =13 1.3 - Veg =13 Vac
(Pins 1 and 2)
1475V S Ve < 165 V)
Analog Qutput Range (Pin 7} Vo 13 - Vee = 1.3 1.3 - Vee =13 Vde
1475V € Ve < 165 Vv, 10 =+ S0 mA)
Input Bias Currents (Figuee 3} hig HA
{Comparator in Active Region}
Analog Input {11} - 05s 1s - 025 10
Analog Feeaback {12} - a.s 15 - 025 1.0
Syllabrc Filter tnput (131 - 0.06 0s = 0.06 0.3
Relerence Ingut (IS) Ry -0.06 -05 - -006 -013
Inout Offser Current {{Ts} ulA
{Comoarator in Active Regronl
Analog Input/Analog Feedback - .15 06 - 0.08 0.4 )
1 =121 - Figure 3
tntegrator Amphifier - 0.02 0.2 - 0Qr Q.1
15 =161 - Figure 4
Input Offser Voltage Vio - 20 60 - 2.0 6.0 mv
V/I Converter (Pins 3 and 4} — Figure 5
Transconductance 9m mA/mv
V1 Converter, 0 to 3.0 mA 01 03 - [ 0.3 -
Integrator Amptlitier, 0 to : 5.0 mA Load 10 10 - 10 10 -
Propagation Delay Timet {Note 1) us
Clock Trigger to Digital Qutput PLH - 10 25 - 10 2.5
{Cy_ = 25 oF 1o Gnd) PHL - o8 25 - 08 2.5
Clock Trigger to Coinerdence Output PLH - 10 3.0 - 10 3.0
{C_ = 25 oF to Gna} WPHL - 08 2.0 - 08 2.0
(R *4x 10 Vee!l
Coincidence Output Voitage — VOoLICan? B 0.12 0.25 - 0.12 0.2% Vde
Low Logic State
1oL {Con) * 3.0 mA)
Coincidence Qutput Leakage Current — 1OM(Can) - 0.01 s - 001 05 uA
High Logic State
{VoH = 150 v,0°C < T4 < 709C)

NOTE 1. All propagation dalay times measured S0% 1o S0% rom t~e megative going (from Vg to <0.4 V) eage of the clogk,

MOTOROLA LINEAR/INTERFACE DEVICES



MC3417, MC3418, MC3517, MC3518

ELECTRICAL CHARACTERISTICS (co.ntinued)

MC3417/MC3517 MC3418/MC3518

Characteristic Symbol Min Typ Max Min Typ Max Unit
Applied Digital Threshold Voltage Range VTH *12 | - Vee-290 +12 - Vee~20 Vde
{Pin 12}
Digital Threshold Input Current Iiten) BA
(L2vevy <vee-20V)
(V) spplied to Pins 13, 14 and 15) - - 5.0 - - 5.0
(V144 applied to Pins 13, 14 and 15) - -10 -50 - -10 -50
M tntegrator Amplifier OutputCurrent o £5.0 - - 5.0 - - mA
Ve /2 Generator Maximum Output Current IRat +10 - - +10 - - mA
{Source only)
Vee2G Outout | 2Re! - 30 6.0 - 3.0 60 a
{0 10 +10 mA)
Vee/2 Generator Tolerance er - - £3.5 - - £3.85 %
1475V ¢ Ve < 165 V)
Logi¢ Input Voltage (Pins 13, 14 and 15) . vde
Low Logic State Vie Gnd - Vi =~ 0.4 Gnd - Vin - 0.4
High Logic State . Vip Vin + 0.4 - 18.0 Vin +0.4 - 18.0
Oynamic Total Loop Offset Voltage Vg ftser mv
{Note 2} ~ Figures 3.4 and §
IGC » 120 A, Voo = 12V
Ta = 25°C - - - - 105 215
09C < Ta<+70°C  MC3417118 - - - - 1 0.75 123
-559C < Tp < +125°C mc3s1718 - ~- = . 1.5 =40
'GC = 33.0 wA, Vee=12v
Ta = 25% - 225 | :50 - L -
0°C €Ty < #709C  mC3417/18 - : 3.0 275 - - -
-559C < T, < +1259C MC3stis o .45 2 10 - - -
IGC*1206A, Vog =50V
Ta =25°C = 3 = - 1 1.0 120
0%C < Ty <+70°%C  mcas g ' 4 & - : 1.3 : 28
~55°C € T < +1259C mcas17/18 £ 3 — - £ 2.8 : 5.0
IGC * 330 uA, Ve *50V
Ta =25°%C = Al 140 160 - - -
0%C STy <+70%  mc3a1118 - 1 4.8 : 8.0 - - -
-559C < T4 < +1259C mMC3517/18 =. 285 : 10 - - -
Digital Qutout Voltage Vdc
Hog » 3.6 ma) Vou - 0.1 0.4 - 0.1 04
{toH = -0.35 mA) Von Veg =101 vee -0.2 - Vee - 10|vee -0.2 -
Svllabic Fiiter Appiied Voltags (Pen 3) Viisyiy +3.2 - vee *3.2 - vee Vac
(Figure 2)
Integrating Current (Figure 2) Wiae!
flge = 12.0 ua) 8.0 10 12 8.0 10 12 uA
1gg = 1.5 mA) 1.45 1.50 155 1.45 1.50 155 mA
fige * 3.0 mAl 2,78 .0 325 2.75 30 3.25 mA
Ovnamic tategrating Current Match Votave) - : 100 + 250 - + 100 - 250 mv
{IGe * 1.5 mA) Figure 6
Input Cuerent — High Logic State 1 uA
(Vi = 18 V)
Digitat Data Input - - +5.0 - - +5.0
Clock 1aput - ; +50 - - +50
Encode/Decode Input - - +80 - - +50
Input Current ~ Low Logic State he uh
(Vi =owv)
Digital Data input - - -10 - - =10
Clock nput - - -360 - - -160
Encode/Decdde tnput - - -36 - - -36
Clock tnput, V| =04 v - - -72 - - =72

NOTE 2. Oynamue total locp offser [ZVot1sar) equals Vo (comparator) (Figure 3) menus Vigx {Figure 5). The input otfset voitages of the
analog comparator and of the integrator amptifisr include the effects of input offset current through the inpurt resistors. The siope
polarity switch current mis as an g¢ voltage across the 10 k integrator rasistor. For the MC3417/MC3517 the
clock frequency 15 16.0 kHz. For the MC3418/MC3518, the clock frequency is 32.0 kHz. Idie channel performance is gusranteed it
this dyname tots! loop offset is less than one-haif of the change in integrator output voltage during one clock cycie {ramp step size).
Laser trimming is used to inture good idie channel performance.

MOTOROLA LINEAR/INTERFACE DEVICES



MC3417, MC3418, MC3517, MC3518

CIRCUIT DESCRIPTION {continued)

zero and receive restart begins without framing when the
receiver reacquires. Similarly 2 delta modulator is tolerant
of sporadic bit errors. Figure 12 shows the delta modu-
lator waveforms while Figure 13 shows the corresponding

CVSDO decoder block diagram.

The Companding Algarithm

The fundamental advantages of the delta modulator
are its simplicity and the serial format of .its output.
Its limitations are its ability to accurately convert the
“input within a limited digital bit rate. The analog input
must be band limited and amplitude limited. The fre-
quency limitations are governed by the nyquist rate while
the amplitude capabilities are set by the gain of the

integrator,

The frequency limits are bounded on the upper end;
that is, for any input bandwidth there exists-a clock
frequency larger than that bandwidth which will trans.
mit the signal with a specific noise levei. However. the
amplitude limits are bounded on both upper and lower
ends. For a signal level, ane specific gain will achieve an
optimum noise level, Unfortunately, the basic delta
modulator has a small dynamic range over which the

noise level is constant,

The continuously variable slope circuitry provides
increased dynamic range by adjusting the gain of the
integrator. For a given clock frequency and input
bandwidth the additional circuitry ingreases the delta
moduiator’s dynamic range. External to the basic
deita modulator is an algorithm which monitors the
past few outputs of the delta modulator in a simpie
shift register. The register is 3 or 4 bits long depending on
the application. The accepted CVSD algorithm simply
monitors the contents of the shift register and indicates

if it contains all 1s or Os. This condition is called coinci-
dence. When it occurs, it indicates that the gain of the
integrator is too small. The coincidgnce output charges
a single pole low pass filter, The voltage output of this
syllabic filter controls the integrator gain through a puise
amplitude modulator whose other input is the sign bit
or up/down control.

The simplicity of the all ones, all zeros algorithm
should not be taken lightly. Many other control algo-
rithms using the shift register have been tried. The key to
the accepted algorithm is that it provides a measure of
the average power or level of the input signal, Other
techniques provide more instantaneous .information
about the shape of the input curve. The purpose of
the algorithm is to control the gain of the integrator
and to increase the dynamic range. Thus a measure of
the average input level is what is needed,

The aigorithm is repeated in the receiver and thus
the level data 15 recovered in the receiver. Because the
algorithm only operates on the past serial data, it changes
the nature of the brt stream without changing the channel
bit rate,

The etfect of the algorithm is to compand the input
signal. If a CVSD encoder 1s played into a basic deita
modutator, the output of the detta modulator will reflect
the shape of the input signal but all of the output will
be at an equal level. Thus the algorithm at the output is
needed to restore the level variations. The bit siream
in the channel 15 as if it were from a standard delta modu-
lator with a constant level input.

The delta modulator encoder with the CVSD algorithm
provides an efficient method tor digitizing a2 voice input
in a manner which 1s esoecially convenient for digital
communciations requirements.

APPLICATIONS INFORMATION
CVSD DESIGN CONSIDERATIONS

A simple CVSD encoder using the MC3417 or MC3418
is shown in Figure 14. These ICs are general purpose
CVSD building biocks which aliow the system designer
to tailor the encoder’s transmission characteristics to the
application. fhus, the achievable transmission capabilities
are constrained by the fundamental limitations of delta
modulation and the design of encoder paramerers. The
performance is not dictated by the internal conhguration
of the MC3417 and MC3418. There are seven design
considerations involved in designing these basic CVSD

building blocks into a specific codec application.

These are listed below:
1. Seiection ot clock rate

2. Required number of shift register bits

3. Selection of loop gain

4 Selection of minimum step size

5. Design of integration filter transfer function
6. Design of syllabic filter transfer function

7. Design of low pass filter at the receiver

The circuit in Figure 14 is the most basic CVSD circuit
possible. For many applications in secure radio or other
intelligible voice channel requirements, it is entirely
sufficient. In this circuit, items 5 and 6 are reduced to
thewr simplest form, The syllabic and integration filters
are both single pole networks. The selection of items
1 through 4 govern the codec performance.

MOTOROLA LINEAR/INTERFACE DEVICES
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LM741/LM741A/LM741C/LM741E Operational Amplifier

General Description

The LM741 series ara, general purposa operational amplifi-
e-s which feature improved performance over industry stan-
dards like the LM709. They ara direct, plug-in replacements
for the 709C, LM201, MC1439 and 748 in most applications.

The amplifiers offer many features which make their appli-
cation nearty foolproof: overioad protection on the input and

output, no latch-up when the common mode range is ex-
ceeded, as well as freedom from oscillations.

The LM741C/LM741E are identical to the LM741/LM741A
except that the LM741C/LM741E have their performance
guaranteed over a 0°C to +70°C temperature range, in-

stead of

-55°C to +125°C.

Schematic and Connection Diagrams (mop views)

i PR
08 o Q12 Q13
a14
3 INVER
HH=BYTIG a 02 gl #s
< ek —WA—
R? 05
i/ 45K
Q3 [ 300F|  1s
/[ N 75K ;: X
—AAA—e
l/—' 3
4 o a1s outPut
}\ R10
50K
-P—(Qﬂ
' 318
us\l }\‘ oza Q20
OFFSET NULL — | 5 OFFSET
HULL
R1 :: R3 R < Ri12 :: rt
1K > 30K & 1K SOK <€ S0K =
‘ (¥ d
» v v
TL/H/S341=13
Metal Can Package Dual-In-Line or 8.0. Package
NC i o/
OFFSET NULL—{1 8{—nc
OFFSET NuLL (1)
INVERTING INPUT =] 2 7=t
MYERTING INPUT(2) (s) outPut
NON=INVERNING ~{ 3 6 |—outpPuT
NON-INVERTING INPUT (3) 6 OFFSET NUWL WPUT
V-4 S p—-orrser NULL
TUH/9341-2 TUMRI-3
Order Number LM741H, LM741AH, Order Number LM741CJ, LM741CM,

LM741CH or LM741EH
See NS Package Number HOSC

LM741CN or LM741EN
See NS Package Number JOSA, MOSA or NOSE

LNV LN/Y LV LN/ LV IR
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Low Noise, JFET Input
Operational Amplifiers

These low noise JFET input operational amplifiers combine two state-of-the-art
sear technologies on a single monolithic integrated circuit. Each internally
compensated operational amplifier has well matched high voltage JFET input
devices for low input offset voltage. The BIFET technology provides wide
sandwidths and fast slew rates with low input bias currents, input offset currents,
snd supply currents. Moreover, the devices exhibit low noise and low harmonic
- stortion making them ideal for use in high fidelity audio amplifier applicatione -
These deviues are available in single, dual and qu.d operational amplifiers
which are pin-compatible with the industry standard MC1741, MC1458, and the
*1C3403/LM324 bipolar products.

¢ Low Input Noise Voltage: 18 nVA'Hz Typ
¢ Low Harmonic Distortion: 0.01% Typ

¢ tow Input Bias and Ofisat Currents

¢ High Input Impedance: 1012 Q Typ

* High Slew Rate: 13 V/us Typ

¢ Vide Gain Bandwidth: 4.0 MHz Typ

* Low Supply Current: 1.4 mA per Amp

ORDERING INFORMATION

TLO71
TLO72
TLO74

LOW NOISE, JFET INPUT
OPERATIONAL AMPLIFIERS

SILICON MONOLITH
INTEGRATED CIRCUIT

1 1

P SUFFIX JG SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 626 CASE 693

D SUFFIX
PLASTIC PACKAGE
s ) CASE 751

(SO-8)

PIN CONNECTIONS

Offset Nuk {{] [ NC
I + input El. 7 vee
Noninvt Input {3} {6] Output
Vee @ [5] Offset Nl
TLO71 (Top View)
Output A[f] 8l Voo
[ O B
oo -
Ve } Inputs 8

N SUFFIX J SUFFIX
PLASTIC PACKAGE  CERAMIC PACKAGE
CASE 646 CASE 632
(TLO74 Only) (TLO74 Only)

Op Amp Temperature PIN CONNECTIONS
Function Device Range Package
./
TLO71ACD, CD S0-8 Output 1 [T] 4 Output 4
Single TLO71ACSG, CJG 0°t0 +70°C Ceramic DIP B} {E]
Inputs 1 { } lnputs 4
TLOT1ACP, CP Plastic DIP By oygl -
TLO72ACD, CD 50-8 veg [ 1] Veg
Dual TLO72ACJG, CJG 0°10 +70°C Ceramic DIP nputs 2 {E 1o } ipuss
- @] [y S s
TLO72ACP, CP Plastic DIP
Quad TLO74ACY. CJ 104707 Ceramic DIP Outpur 2 7} 18] Output 3
% 10 +70° v
TLO74ACN, CN Plastic OIP TLOT4 (Top View)

MOTOROLA LINEAR/INTERFACE ICs DEVICE DATA




MAXIMUM RATINGS

TLO7_C
Rating Symbol TLO7 AC Unit
Supply Voltage vee +18 v . «
VEE . -18
Differential input Voltage Vip +30 \
Input Voltage Range (Note 1) ‘Vior 15 \
Qutput Short Circuit Duration (Note 2) tsC Continuous
Power Dissipation
Plastic Package (N, P) Pp 680 mw
Derate above Tp = +47°C 1/84A 10 mwWrC
Ceramic Package (J, JG) Pp 680 mw
Derate above Tp = +82°C 1844 10 mwW/rC
Operating Ambient Temperature Range TA 0to+70 °C
. Storace Temoerature Range Tstg -6510+150 *C

NOTES: 1. The magnitude of the input voltage must not exceed the magnitude of the supply
voltage or 15 V, whichever is less.

2. The output may be shorted to ground or either supply. Temperature and'or supply

voltages must be limited to ensure that power dissipation ratings are not exceeded.

ELECTRICAL CHARACTERISTICS (VCG = +15 V. VEE = =15 V. TA = Thigh 10 Tiow (Note 3))

s TLO7_C
TLO7_AC
Characteristics Symbol Min Typ Max Unhit
Input Otfset Voltage (Rg < 10k. Vom =0) Vio mv
TLO71. TLO72 y — 1.3 13
TLO74 - —_ 13
TLO7_A — 7.5
Input Offset Current (Ve = 0) (Note 4) ho nA
TLO7_ — —_ 2.0
TLO7_A —_ — 2.0
Input Bias Current (VCpm = 0)  (Note 4) Iig nA
TLO7_ — - 7.0
TLO7_A — — 7.0
Large-Signal Voltage Gain (Vo = =10V, R 2 2.0 k) AvoL VimV
TLC7_ 1 —_ —_
TLG7_A } 2 — —

1 Output Voltage Swing (Peak-t0-Peak) Vo \
(RL210Kk) 24 - —
(RL22.0k) 20 — —

NOTES: ({continued) s b

3. Tigw = 0°Cfor TLO71C, TLO71AC Thigh = +70°Cfor TLO71C, TLO71AC
TLC72C, TLO72AC TLO72C, TLO72AC
TLO74C. TLO74AC TLO74C, TLO74AC

4. Input Bias currents of JFET input op amps approximately double for every 10°C rise in Junction Temperature as shown in Figure 3.
To maintain Junction Temperature as close to Ambient Temperature as possible, pulse techniques must be used during testing.

TEST CIRCUITS

Figure 1. Unity Gain Voltage Follower . Figure 2. Inverting Gain of 10 Amplifier
VWA~
' 10k
1.0k
O——AAA—4 -
v—?—OVo Vin - Vo
Vin
Ry = 2.0k Cy = 1000F N AL CL = 100pF

.||>-<
L}

MOTOROLA LINEAR/INTERFACE ICs DEVICE DATA



TLO71, TLO72, TLO74

ELECTRICAL CHARACTERISTICS (Voo = +15 V. VEE = =15 V, Tp = 25°C, unless ctherwise noted.)

TLO7_C
TLO7_AC
Characteristics Symbol Min Typ Max Unit
Input Offset Voitage (Rg < 10 k, Vom = 0) vVio mv
TLO71, TLO72 - 3.0 10
TLO74 — 3.0 10
TLO7_A — 3.0 6.0
! Average Temperature Coefficient of Input Offset Voltage AV|o/AT — 10 _ uvrEG
i Rg *50Q T = Tiow to Thigh (Note 3)
input Offset Current (VoM = 0) (Note 4) o PA
TLO7_ — 5.0 50
TLO7_A — 5.0 50
Input Bias Current (VoM = 0) (Note 4) 7=} pA
TLO7_ — 30 200
TLO7_A - 30 200
{ Ir put Resistance i — 1012 — ol
ifCo.-nmon Mode Input Voltage Range VicR v
TLO7_ 210 +15, —_
TLO7_A +11 -12 e
+15,
-12
Large-Signal Vokage Gain AvoL vimv
{(Vo=z10V, R 2 2.0k} TLO7_ 25 150 _—
. TLO7_A 50 150 -
' Output Voltage Swing (Peak-to-Peak) Vo 24 28 — v
! (R = 10k)
Common Mode Rejection Ratio (Rg < 10 k) CMRR dB
TLO7_, 70 100 —
TLO7_A 80 100 —
Supply Voltage Rejection Ratio (Rg $ 10 k) PSRR a8
. - TLO7_ 70 100 —_
TLO7_A 80 100 —
Supply Current (Each Amplifier) 1) —_ 1.4 25 mA
Uity Gain Bandwidth BW — 4.0 — MHz
S'en Fae (See Figure 1) SR —_— 13 —_ v s
Via = 10 V. R = 2.0k. C = 100 pF
i Rise Time (See Figure 1) tr —_ 0.1 —_— Hs
! Overshoot Factor —_ — 10 — Yo
. Vin=20mV, R =20k C = 100 pF
Equivalent Input Noise Voltage en - 18 —  hvnHz
RS=TOOQ'-1000HZ )
Equivalent Input Noise Current in — 0.01 —  IpANHz
Rg = 100 f = 1000 Hz
" Total Harmonic Distortich THD - 0.01 - %
I VO(RMS)=10V.Rg<1.0k
R{ 22.0k, = 1000 Hz
— — 120 — dB

Channel Separation
Ay = 100

MOTOROLA LINEAR/INTERFACE ICs DEVICE DATA




@ MOTOROLA

LM139, A
LM239,A LM2901
LM339,A MC3302

Single of Split Supply Operati
Low Input Bias Current — 25

Input Common-Mode Voltage

TTL and CMOS Compatible

on
nA (Typ}

[}

)

@ Low Input Offset Current — £5.0 nA (Typ)

® Low Input Offset Voltage — 1.0 mV {Typ LM138A Series)
)

°

]

Range to Gnd

QUAD SINGLE-SUPPLY COMPARATORS

Low Output Saturation Voltage — 130'mV (Typ) @ 4.0 mA

These comparators are designed for use in level detection, fow-
level sensing and memory applications in Consumer Automotive
and Industrial electronic applications.

QUAD COMPARATORS

SILICON MONOLITHIC
INTEGRATED CIRCUIT

MAXIMUM RATINGS

PLASTIC PACKAGE
CASE 846-05

CERAMIC PACKAGE
CASE 632-02
MO-001AA

Rating Symbol Value Unit
Power Supply Voltage LM139, A/LM233, A/ Vee +36or 218 Vde
LM339A/LM2901
MC3302 +300r 16
Input Difterential Voltage Range VIDR Vde
LM139. A/LM239, A/LM339. A/LM2901 36
MC3302 30
input Common Mode Voltage Range VICR -03to Vee Vdc
Output Short-Circuit to Gnd (Note 1) Isc Continuous
Input Current {Vj, < -0.3 Vdc}{Note 2) hn 50 mA
Power Dissipation @ Tp = 25°C Pp
Ceramic Package 1.0 Watts
Derate above 25°C 8.0 mW/°C
Plastic Package 10 Watts
Derate above 26°C 80 mwW/°C
Operating Ambient Temperature Range Ta
LM139, A ~551t0 +128 °C
LM238, A ~251t0 +85
LM2901/MC3302 ~40to +85
LM339, A Qto +70
Storage Temperature Range Tsig -65 10 +150 °C

Q

o
vee + input - input

QOulpul

|

lf
¥
:,-wj £
Felt '
Al
i 4
i

|

S|

VALY

2o

FIGURE 1 — CIRCUIT SCHEMATIC (Diagram shown 1s for 1 comparator)

PIN CONNECTIONS .

3 Ouriput
! 3.
'—J] Qutput
bt 4
E Giny
Tﬂ 1Aput
- 4

Tnout
4-

Oul:ul E'——"
G

Ouiput

nput
3.

m:;uIr;-l 3 m‘;..:
L —— .________J

{Top View)}

ORDERING INFORMATION

Temperature
Device Range Package

LM139J, AJ -55°C to +125°C |Ceramic DIP

LM239J, AJ -25°C to +85°C |Ceramic DIP

LM239N. AN Plasuc OIP
LM3394. AJ 0°C 10 +70°C | Ceramic DIP
LM339N, AN Plasuc DIP
LM2901N -40°C 10 +85°C |Plasuc DIP
MC3302t Ceramic DIP
MC3302P Plasuc DIP

MOTOROLA LINEAR/INTERFACE DEVICES




LM139,A, LM239,A, LM339,A, LM2901, MC3302

FIGURE 2 — INVERTING COMPARATOR WITH HYSTERESIS FIGURE 3 — NON-INVERTING COMPARATOR WITH
HYSTERESIS
*Vee *Vee
R3
10% R
Vin© A > 10k rel
Rref Vo
Ve O—ANA .
2
Viet ML
™M =
1ok SRt " R3 v Vee AY
A ,—ec T
= ™ ref Rref * R1
vee RY
Vref ® -ﬁr—zc—,m— R2 = R1//Rqf
R3 > R1// Rgt//R2 Amount of Hysreres:s Viy
R1/7 Reel a2
V' R____-——”//Rm' T (VOmax -VOmn! Vet a3oRy (tVoman VYOmen!
R2 >> Reet//R1
TYPICAL CHARACTERISTICS
(Vg = +15Vde, T = +250C (each comparator) unless otherwise noted.)
FIGURE 4 — NORMALIZED INPUT OFFSET VOLTAGE FIGURE 5 — INPUT BIAS CURRENT
140 a8
/ ‘4 L1
ERE = 2 T = -85°C L]
= = T pso [—1
g e NSV gt
Z 100 S o o Tp ¢ +125°C
2 e .
g Pa ol — ]
5 // ‘2
Z oso — Z 52
(=1 -1 «©
= -
60
060 )
-50 -2% 0 25 50 15 100 12§ '] 40 80 12 16 20 24 28 32
Ta AMBIENT TEMPERATURE (°C) veg 1vder

FIGURE 6 — OUTPUT SINK CURRENT versus
OUTPUT SATURATION VOLTAGE

80
10
Y Tp = +25°C -
g 5 Tp = -55°C /
5 50
£ 4 Ta = +125°C
£ / ]
3 30 // /
2 19 ///ﬁ
T WA
4 l
100 200 300 400 500

Vgar. OUTPUT SATURATION VOLTAGE (V)
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SCL4DG0AB

CMOS 14-STAGE BINARY

COUNTER AND OSCILLATOR

FEATURES

14 Fully Static Stages

10 Buffered Outputs Available

Common Reset Line

8MHz Counting Rate @ 10Vdc

All Active Oscillator Components on Chip for
R-C or Crystal Control

> oo

DESCRIPTION

The SCLA060AB consists of an oscillator section
and 14 ripplecarry binary counter stages. The
oscillator configuration allows design of either R-C
or crystal oscillator circuits. A Reset input is
provided which resets the counter to the all-O's
siate. A high level on the Reset line accomplishes
the reset function, The state of the counter is ad-
vanced one step in binary order on the negative
transition of the Clock input @. All inputs and out-
puts are fully buffered. Qutputs are available from
stages 4 through 10 and 12 through 14,

Applications include timers, frequency dividers,
delay circuits and counter controls,

TRUTH TABLE

CONNECTION DIAGRAM
(alf packages)

vopaio a8 a3 R ¢ ¢ &
l { | I l |
16 15 14 13 12 11 10 9

SCL4060AB
1 2 3 4 5 6 7 8

IR A
Q12 Q13Q14 Q6 Q5 Q7 Q4 Vgg

Add suffix for package:

16-pin Cerdip
16-pin Ceramic
16-pin Epoxy
16-pin Flat
Chip

ITmMQOO

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

CLOCK | RESET | OUTPUT STATE DC Supply Voltage Vpp-Vss 3to15 Vdc
sl g 5 ::.f::::. Operating Temperature ~ Tp
N C. D, F, H Device -65 10 +125 ©C
x 1 Afl Qutputs sre low E Device 40 to +85 oc
X = Don't Cere
LOGIC DIAGRAM
CLG::' ¢ [ ] l!m- ar o8 “m‘o Hl“ - l!lu
¢ I r! rl TNI L1} )] it
m(n
&
a—t$
u:a a . 1-¥ e - -8 - °
a ” (143 (44 ] e FrS TuRy IR 9y e
w8 n_s_[n_t a3 l: . 3 - a3
seagr et Do ] l l




SCL40G0AB

Yon. DRAIN VOLTAGE (Véc)
.20 -18 16 -14 12 10 -8 6 4 -2 O -
v ! E:Vd ] 5
= e Fad
ST S Y £
Veg =~ 10 Ve a5 g H 12 Vos = 15 Vde
] ™ 20 ] L~
— g 'z
Vg = =15 Vée -5 g z 8 y Vo = 10 Vée
X g = 6 }
= s /1 ]
3 H [y |
£ =2 Ves = 5 Vde T, m=25°C
1, =25 C - o 1 ] 1 1 i
! 0 2 4 6 8 10 12 14 16 18 20
Vos, DRAIK VOLTAGE (Vdc)
Typical P-Channel . Typical N-Channel
Source Current Characteristics Sink Current Characteristics

TIMING DIAGRAM

8 16 32 64 128 256 512 1024 2048 4096 B192 16,384

Cloct "U'UTJ'U_—U'—U——U"U-—U"U'LFTT'U—'U"U_T
'I.I-—|

ATENA g WA NS (1B Ao oyl TN L i G [ Ty N

a4
as AVJAPLR AN g of — 1 n G FFY | LI
Qs (VAU < ———=— B} E g | g | I T
a? ATAYIAN et gl Ml "W BT
as [l O S "o WA T
as & pla ML i = 3
ato §rop TS L W (1 3 A N
Q12 b Wyt T
Q13 | S U I
ata — L.

TYPICAL COUNTER STAGE

CL =t
cL

|




APPLICATIONS INFORMATION

SCL4060A8

______________ TYRcat VALULS
| SCLA060AB 1 cscniaton | w | m ] o | o
{ | SRROUINCY wn | v Vpge 10V
| | T 0 a8 | 1, .3
| : . 100 He e | @ | 01,7 :.:
L] "
L - J ::: ::. I v'::' [
Al U S Qe o0y o7
bk 3 Il'c'@'w' R :::. ‘: :.s :: 1
" Cp> 100 5F
"3 180 4
l’ ni0 .'
Typical RC oscillator circuit
I ScLaos0AB \
| !
| N,
et AR _TAYT_] L | )
sMOQ K R 100MS$2
Rg= (5§ X~> 10X) F‘S(XTAL)
CsCr
c’l & Cg+Cr FCL(XxTAL)
L]
" Typical crystal oscillator circuit
4o Py
[ e - — - -
[ SCL4060AB (]
I ] Yoo
: : i
[ RS R S g )
TYPICAL COMPONENT VALULS 38
lo: 31:1::0’4 n; wn' . . N v
BPUT AT Yoo+ To1s vours: P v
Ry +390 KD
Y
.’ Ql' vbu
(7OR USE wHEN INPUT SIGNALS WITH - ry e
SLOW RISE-FALL TIME ARE USED 4 LIRLS
as cLocxk) BLIEL Y
~ =, 2

Input pulse-shaping circuit {Schmitt trigger)

Input circuit characteristics for pulse-shaping

circuit.



S ~ CMOS
SCL4070B __QUAD EXCLUSIVE-OR GATE

FEATURES —
¢ Buffered Outputs CONNECTION DIAGRAM
4 Diods Protection on all Inputs (all packages)
4 Fully “B"-Series Compatible
4 Balanced Ot.nput Priva Current Specifications Vop 48 4A 4Y 3Y 38 3A
4 Pin Compatible with 4030 types, MC14507, e I N |
74C86 14 13 12 11 10 9 8
SCL40708
DESCRIPTION 1 2 3 1 5 6 .7
The SCL4070B contains four independent ex- 1lA 118 1TY 2y 2IA 2IB Vlss

clusive-OR gates integrated on a single monolithic
silicon chip. Each exclusive-OR gate consists of five
N-channel and five P-channel enhancement-mode Add suffix for package:

transistors, plus output buffering devices. C 14-pin Cerdip
D 14-pin Ceramic
TRUTH TABLE E 14-pin Epoxy
{one of four gates) F  14-pin Flat
A B Y H Chlp
¢] (o] [+}
1 ¢] 1
o 1 1 RECOMMENDED OPERATING CONDITIONS
! ) 2 For maximum reliability:

Where 1 = High Level
0= Logw Level DC Supply Voltage  Vpp-Vgs 3to15 Vd
Operating Temperature TaA

C, D, F, H Device 5510 +125 ©C
EOGOIACIEM E Device 4010 +85 ©C
SCL40708 :)D_M_ Note: The SCL40708 is identical to the SCL40308;
the devices are fully interchangeable in all

spplications.

SCHEMATIC DIAGRAM
(one of four gates)

“vep

FUNCTION DIAGRAM

1A
1B

<




scL40708

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '~

- 425°C

2 2
PARAMETER Voo | conpitions | Tiow Thigh” | ynits
{Vde Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE loo
CURRENT 5 [Vin=VgsorVpp| -~ 1005 | - 100005 005 — | 15 |pAde
10 |All valid input - 010} - Jo00o1|o0t0] - |30
15 [combinations - ]0.20 - 10.002 | 0.20 - 6.0

NOTES: ' Remaining Static Electrical Characteristic

* TLow =-55°Cfor C, D, F, H device.

Tw

= —40°C for E device,
16 = #125°C for C,°0, F, H device.
=+ 85°C for E device.

s are listed under “SCL40008B Series Family Specifications”,

3 This device has been designed for balanced output drive current specifications. Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 25°C)

PARAMETER (‘ng, Min. Typ. Max Units
PROPAGATION DELAY TIME toLm tomy 5 - 175 350 ns
10 - 70 140
15 - 50 100
OUTPUT TRANSITION TIME ty M. ITHL 5 - 100 200 ns
10 - 50 100
15 — 40 80
Vos. DRAIN VOLTAGE (Vdc) 50 R
‘20 -18 -16 14 12 10 8 -6 -4 2 0 o 45 Vs = 15 Véc
;—3:-5\;6: — 5 = § 40
1 i ey )// -10 z e/ 95 -
[ A 15 5 E 30
Voo == 10 Vde e 158 &
3 20 = R 7 VYos = 10 Vde
A 2 g 2220,
0 2 2 7]
[~ 35 = "; 10 7
Ve =~ 15 Voot 40 'E‘ 5 vc,las;/d: T"ﬂz,,l.c_
i = T=2s0CH45 & 0 2 4 6 8 10 12 14 16 18 20
L1 1.0 Vos, ORAIN VOLTAGE (Voe)
Typical P-Channel Typical N-Channel
Source Current Characteristics Sink Current Characteristics
APPLICATIONS INFORMATION
8-BIT TWO'S COMPLEMENT ADDER/SUBTRACTOR
SCL40708
'I 72 " V. " V‘ '1 "
SIGN
oy
r = j Ry Ny X X X Xy Xy X, Xy Xy Xy X4 Ky Xy 3, X,
| || | qe ¢ 9o 5 ©° 0 06 ¢ o | v v o+ 4 4 b eam
Ul J r Jio 1 Yy -1 AR O M
@ 0 ¢ o & s 1 t 3 L | 1 1 1 ] e o -
i il Il e il il il i N L
L 81 47 By Ay Byaq 8, A& By g by Ay Byag g Lol : : .
- scrL4o088 ¢ .o . . .
‘c:'m- 1CAMRY - * SCLAOOBB co . . . - . - - . - . - ..
(L]} ot [ N R R SR B} A1 9 e e 6 8 8 1. e
[ l l I ' I ' l ° 1] i ) 1] 3 1 L] 127 { L] ] L] ] . ® L] --tn
235 S 3y 34 $3 3¢ 57 g Two’s complement numbers and
ff’_’::&o"“' LIRS THFS L N their equivalent decimal values

4-LEAST SICWMIFICANT DY
®-MOSY SICHIF ICANT BIT (SICH V)




SCL40738B

SCLA081B, SCL40B2B §’

CMOS AND GATES

$CLA4081B - Quad 2-Input AND
SCL40828B - Dual 4-Input AND
SCL40738B - Triple 3-Input AND

FEATURES

¢ Buffered Outputs

¢ Diode Protection on all Inputs

¢ Fully ’B”"-Series Compatible

¢ Balanced Output Drive Current Specifications

TRUTH TABLE

Inputs Output
1141 1
Al other combinations (o]

FUNCTION DIAGRAMS

SCL4081B
18 2
2A 5::13_4 2yY
28 6
& ’:D_w 3y
38 ¢
A ‘2:13_114Y
48 13
Y = AB
SCL40828
1A 2
18 2 1oy
1c 4 ]
1D S
2A °®
28 10 19 xe
2¢ 11
20 12 Y= ABCD
SCL40738
1A 3
.iC 8
¢ 2A 3
2C S
3A 11
38 n%j—-w 3Y
3c 13
Y = ABC
Vpp = Pin 14
Vgs = Pin 7

for ol Devices

CONNECTION DIAGRAMS
{all packages)

Vpp 48 4A 4y 3Y 38 3A

] ] ] ] ] |-
14 13 12 11 10 9 8
SCL4081B
1 2 3 4 5 6 1
! | L |

1A 18 1Y 2Y 2A 2B Vgg

Vpp 2Y 2D 2C 28 2A NC
| | 1 1 i l |
14 13 12 11 10 9 8

SCL40828B
1 2 3 4 5 6 7
i | T I l I

1Y. 1A 1B 1C 1D ‘' NC Vgg

Vpp3C 38 3A 3Y 1Y 1C

| I | H ! l |

14 13 12 11 10 9 8
SCL40738

1 2 3 4 5 & 7

i 1 1o ¢t [

1A 1B 2A 2B 2C 2Y Vsgg

Add suffix for package:

C 14-.pin Cerdip
D 14-pin Ceramic
E  14-pin Epoxy
F  14-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage VoD - Vss Jto15 Vdc

Operating Temperature TA
C, D, F, H Device -55t0+125 OC
E Device -40to +85 ©°C



SCL40818, SCL4082B, SCL40738

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '-?

N 2 3 3
PARAMETER Voo | conprTions | Jwow .| - 35 C THigH” | yain
Vde) Min. [ Max.| Min. | Typ. [ Max. | Min. | Max.
QUIESCENT DEVICE o
CURRENT 5 |Vin=VesorVool — | 005 — |0.000s| 0.05f — | 1.5 |pAde
10 |Altvatidinput | ~ | 0.10| - {0.001| 010} - | 30
15 |combinations - 0.20{ -~ |0.002| 0.20| - 6.0

NOTES: ' Remaining Smnc Electrical Characteristics are listed under "SCL4000B Smes Family Specifications”
Teow = -55°C for C, D, F, H device.
= .40° C for € device.
Trigw = +125°C for C, D, F, H device.
=+ 85°C for E device.
? These devices have been designed for balanced output drive current specifications. Consult Family Specifications,

DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 25°C)

Voo .
PARAMETER vad) Min. Typ. Max. Units
PROPAGATION DELAY TIME toym. o] 5 - 150 300 ns
10 - 65 130
15 - 50 100
OUTPUT TRANSITION TIME trume tru 5 - 100 200 ns
: 10 - 50 100
15 - 40 80
Vos. DRAIN VOLTAGE (Vdc) 50 . : l
<20 -18 16 -14 -12 -llo -? Is 4 2 0 g 45 Voo = 15 Voe
Voo u-5viet—tA 5 Ewl =
1 i a0 ¥ : 35 <
o / =) E 30 “
Ves ==10 Vit 7 15 g2 &
20 = 5 2 7 Vs = 10 Ve
4 25 8 C 2
2 x 15 A A
0 2 3 7V
. : L 35 = 51 7
: Voo =15 vie . L7 40 g 5 sS4 Vu]=5;“‘ T,=25°C
L i
i i i Tam25°C~45 8 0 2 4 6 6 10 12 14 16 18 20
L .50 Vos. DAAIN VOLTAGE (Vi)
Typical P-Channei Typical N-Channel
Source Current Characteristics Sink Current Characteristics
LOGIC DIAGRAMS SCHEMATIC DIAGRAM - SCL4082B (1 of 2 gates)
M.
$
SCL4081B
SCL40828
.
AL 1) Al A1)
SCL40738 o
I !
L
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Typical Single-Supply Applications v* = 5.0vp)
Non-inverting DC Gain (OV Input = 0V Output)

indepandent hy

DC Summing Amplifier
{Vines = 0 Vpg and Vg = Vpe)

*R not needed dus to temperature

1006

Where: Vo = Vg + Vg = V3 = Vg
(Vs + Vz) 2 (V3 + Vo 1o keep Vo > 0Vpe

LED Driver

TUH/B299-8
"~

TL/H/9299-8

™.
B | e — o — —
a
2
s
E=d
=z
B3
GAlN = 1+ ics
3]
= 101 (AS SHOWN)
0 Vin (mV)
TL/H/9299-5
7 Power Amplitier

f1
910k

Vo = 0Vpcfor Vi = 0Voe
Ay = 10

“B[-QUAD" RC Active Bandpass Filter

R

!

330 pF
1/8 LM122A 11 =
/2 18 RS
100 470k
R4
108
L AAA——————4
/1 €2
1000 B30 9F
1 11
11 a5
4704
- V- —O Yo
14 LMI120A
A?
100k
8-
o -
-1k ] €3 --L
o= 1 hHz 1008 10.F
Q=50

Ay = 100 (40 dB}

c

—

TL/KH/9299-9

206ZWT/VYZENT/VIZZTWT/VEZLNT/PZENT/PZTNT/ V2N



Typical Single-Supply Applications v* = 5.0 vpg) (Continued)

! AC Coupled Non-Inverting Amplifier

L3} R2
100k L

Co 9%3 Voo
V,

Vin

R2
-1 4 —
Ay =1 m

Ay = 11 (As shown)

High lnput Z, OC Ditferential Amplifier

R2
100k

4
For :—; - -:—5 (CMRR depends on this resistor ratio match)
R4
-1+ —=(Va =V
Vo * 83 V2 - Vi)

As shown: Vg = 2(Vy ~ V)

TL/H/9299-25

TU . 9220-26

TLR/299-27

CO6ZW/VIZEWT/VYZSNT/VIZIIN/ VeENT/VZZN/PTINT



54T74,/TA4T4 Dual D-Type. Positive-Edge- Triggered Flip-Flop with Preset and Clear.

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
q Package Package Package Package Package
Device Type Device Type Device Type Device Type Device Type
clPMicF P cTPIMIcH c[PM[cH PIMICH P [cTPmicH
ro SNSASTA fIo) WP SNSAMTL Io) W] SNSILST ~ 10 WGl SNSITE 1D Wy SNSILTE [ DND|ITS
Tl SNNSTL S oD SNIHTE - LoD SNULSTA JOIND SNVt 1 OINDS SNTLTH 1 DINDITR
o RCHILD FMS4S74/F MIST4I0D F MS4HT4/F MIHT4 (DD F D} nesasrc/rensit D 1D | 7 MS474/F MSNT4  |OD (s
FA FCIST/FCIST [0D| *D [FCTaHI/F CoR Y [DOIPD]  {F O mIusg/rxsn 0| 20 HD| FCT/FCINTL_ [0DIPDY
o 7
MOTOROLA SNTLST &=
- 5.C DM SINT4 1DIND OMSILSTH PO DM STe JOIND] (W OMSIL N 1 Q{ND FQ
N OMIESTA ND DMMHTL 13 (MD:! oM ST’ OM7ind J DIND oMuLI 1@ IND D
e
PHILIPS N12STa D G/ TeN N D NTILSTL ) =)J31/7474 I
g GNETICS $54374 SSdMTE FOUD] WD 1 S5t FOIAQ]  |w2y
st " {NTaSTE N7 FOIAD NS 2 (D) NIITL FTIAGH
e 1
SIEMENS i FLIl T|
FUSITSU Ta SN MTD M8420 DM
HITACH HO74S T4 PR HOTLSTR P HO7674/102510 | OIPD
MITSUBISHI M74$ 74 PO M74L S & T MS327/M5374 P
NeC TAS U C Q@ TS cO uPB214 0Q[C T
[
TOSHIBA I TCNA PO
Electrical Characteristics SNS4LS74/SN74LS74,
adsoluls mazimum (aUNES aver operaling Iree-air lamoerature sange
Sumny room. VGE v Querstrg maess | SNEALS ~$5C 45T . . Vi
iew
s — v et L Pin Assignments (Top View)
Swrage tember ot rw 4T @ WT
g s . ) —® - L@
SNSALST4 SN74LS7a Zratl VeC CLA @ XK XA 0 O PR 13 oNO M 0 A
st Jhax | wri b THOU Bhiaak 14 fisL 02l G Mol (91 (8L _fuidallul il fol felfsl
Susery vortign, VGO a8 ] $5 b $ LK) . T T T T :
v i BSTOR. IGM -0 -.b | A ° ™ j ' 1 { !
Lwrwve GemH Brrem, T Iy PR ) f o & g ¢
— v 1 et man 2] s o ¢ i Ldem cua cLA PR L.
. J Mevet o clonr e 28 2] Ry E I I cx 23
— Mign-reest 0ata 287 El S ?
e —— Lowtever data EL R r [ L‘—"‘ l,——-l h,—l
™ st st “$ 23 81 Ls 7 3 uisrsiie
Quwstory Yo lsoowrnee, [ -15 s ] "] T 1 10 K PR I 1 INO K10 ' vee I 0 ¢
- AT - GLA CLA (2%}
olectnf:al characteristics over recommended aperating Functional Table
free-air temperature range . ; z
PARAMETER ® TEST CONDITIONS I | MIN TYP I MAX | UNIT 74,174, 'L.574.'574 (Ses Note 2)
ipe Highleves mout voitage 2 oy INPUTS 1 QUTPUTS
I Low<evel mout vollage b 0.3¢ v PRESET CLEAR CLOCK O ! Q Q
vy Inout clamo voitage VCC=MIN, 1) =-18mA ~1.3 v (9 ol X £ ] [N
VEC=MIN, V= 2V, H (N X x|l w
v Hgn+evel outout vol R .
M " 12g¢ Vi =0.8V.  loy =MAX Rl K L L X X " H*
NOCEMIN, V=2V, H H H H H H [N
Vi Low-eve! cutout i .
oL Low ut voitage Y =03V, gy = ma ! 0.25 0.4} Vv o M r Y /7
Inout current at i -———-—-——-L o H < ¢ %o d°
Clear i 0.2
h nout oy Voo =MAX, Yy =1V -~ NNTw T .ma
e o e WS 4 : .
:‘;"““ 0.1 Functional Block Diagram
RAS . 20 4
) High=eve (Clear v max, Ny H 3 ¥ i I
M inout currant [Praset cc A e g & w1 A . 4 ‘% |
[Clock 01 L | N
ik e ]
05K, s o, __ — .
. Low-avel Clear N { -9.8}
" nout current toreset VegmMAY, V=04V H = o] ™
Clock " -_-_-’) e i P
1 ~d.
; Short-oweut Senessecs| o T =2 ~ 100 froer —2t2 =D :
03 output current @ [Senias 74LS|  CC ~20 “vo0t ™
' Susdy current . v MAX. See N 0
=
cC (Average ee Mo-fico) cC . Gee Note ! 4 § | mA
! Clocx Ireguency Yoo =V, 25 3 MH2 76 ST4 AT4 LST4, LTAQUAL DFUIBLLS wiTh CLEAR M0 2aeser
PLH | from clear. aresat or clock Tamse. 1 8
(as soocoorate} 0 O or § SumisoF, v
PuL A 2 & w0
.
NOTES I ¥ Witn an outouts 008n, 1CC 'S measured with the G 300 3 Outouts mgh . turn,
At the nme of massuwrement, ‘he CIOcK mout 3 Qraunged
2 =wngn lavel [Sieady $13(a). L =iow tevar 31030y sta(e), X = wraevant
© wtransition rom low 10 NiGN eves
Qo=tha ievei at O delore ne .xh Ut Condit, were
+ Thes CONhQuration 13 NONSIA0IE, N3L 'S, € wih NOL JWFSIST wnen Orssel
. ANA Cledr NOUTS ratusa (0 INer AACTIVe {ugn) teddt
*For conations shown 33 MIN or MAX J3a ine va've hea unager Q0vrating

TAH typcal vates are at Voo =SV, Ta=28°C.
*NuUL more NN 018 CUDUL 3NQUI0 3¢ SNOTIRO 2t 3 lma,
® 1Dy MVOORGALION CEIAY time, jow (CMGRelevel DuIDul:
(P MOroOAGALION Jeiay (ime. MGN-lo-ow-avel outdut .
§ Tha arrow inGicale the 30Ge Of NG CIOCK DUISE usad ‘or rerence: ° !w ‘ne riSwey 80Q8.
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