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Abstract
This project describes the Time Division Multiplex (TDM) training kit for education al purposed.
The equipment consists of 2 separated independent parts. The prior is the Time Division multiplex by using
CMOS IC type. The later is the used of Flip Flop IC type. One of the adventage of multiplex technique is
that it can combined many channels via a single cable at the sending end and dernultiplex at the receiving
end.
As it is known that multiplexing technique play an important role in various application

aspect such as telephone voice and video transmission.
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Fiber termination instructions:

1. Cut off the ends of the cable with a single-edge razor
blade or sharp knife. Try to obtain a precise 90-degree

2. Insent the fiber through the locking nut and into the

| connector untif the core tip seats against the internal
micro-lens. .
1

!
|
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|
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|
|
I
|

l
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I
| 1]

500 600 700 800 900 1000 1100

o3 BN B 58 8 3 8 8”3

A - Waveiength - nm

3.

Screw the connector locking nut down to a snug

fit, locking the fiber in place.

mure 2, Typical detector response versus wavelength.

Figure 3. Cross-section of‘.‘ﬁber optic device.
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MC14051B
MC14052 B
MC14053B

the MC140538 +a triple SPOT.

ANALOG MULTIPLEXERS/DEMULTIPLEXERS

The MC140518, MC140528. and MC 140538, analog multiplexers
are dwgitally controlled analog switches. The MC140518 effectively
implements an SP8T electronic switch, the MC 140528 a 2P4T, and

All three devices feature low ON

impedance and very low OFF Jeakage current. Control of analog
signals up to the complete supply voltage range can be achieved.

Ron <60 Q2 for

i ® High On-Otf Qutput Voltage Ratio - 65 dB typ:cal
' ® Ousescent Current = 5 0 nApackage typical @ 5 Vdc

® Low Crosstaik Between Switches ~.80 d8 typical

® Dioce Protection on All inputs

® Supply Voltage Range = 30 Vdc to 18 Vde

® Teansmuts Frequencies Up to 65 MH2

® Linearized Transter Charactenistics,

Via* VDD 1o VEE @ 15 Vdc
® Low Noise — 12 nV 4/ Tycle, { > 1 kH2 typical
[ ]

Pin for Pin Replacement for CDA051, CB4052, and CD4053

MAXIMUM RATINGS ¢

CMOS MSI

{LOWPOWER COMPLEMENTARY MOS)
i

ANALOG MULTJPLEXERS/
DEMULTIPLEXERS

*

CASE 620 .
L SUFFiIX
CERAMIC PACKAGE

CASE 648

P SUFFIX
PLASTIC PACKAGE

ORDERING INFORMATION

8-Channel Analog
Multiplexer/Demultiplexer

6 O=—t1tantnt
110—a
10C—1R

9 0~—{¢C
f130—{»0
t40—{ X1
150—{x2
J 120—x3
1O—{xa
50— x5
20-—x6
L 4 C—ix7?

Countan

x—03
C oo
Switthes Qut 1o

in O

Vop Pn 16
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Dual 4:Channel Analog
Multiplexer/Demultiplexer
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Triple 2-Channe( Analog
Multiplexer/Demultiplexer
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DESCRIPTION

The '00 is a &bit, ripple-type Decade
Counter. The device consists of four
' master-slave fiip-flops internally con-
nected to provide a divide-by-two section
and a divide-by-five section. Each section
" has a saparate Clock input to Initiate state
¢hanges of the counter on the HIGH-to-
LOW clock transition. State changes of
the Q cutputs do not occur simultane-
ously because of Internal ripple delays.
Therefore, decoded output signals afre
subject to decoding spikes and should not
be used for clocks or strobes.

A gated AND asynchronous Master Reset
(MR,*MR;) Is provided which overrides
both ciocks end resets (clears) all the flip-
tlops. Also provided Is a gated AND asyn-
chronous Master Set (MS,-MS,;) which
overrides the clocks and the MR inputs,
setting the outputs to nine (HLLH).

Since the_ output from the divide-by-two
saction is not Internatly connacted to the
succeeding stages, the device may be
operated in various counting modes. In a
BCD (8421) counter the CP, input must be
externally connected to the Qg output. The
&P, input receives the incoming count
producing a BCD count sequence. In a
symmetrical Bi-quinary divide-by-ten
counter the Q4 output must be connected
externally to the CP, Input. The input
count is then appliad to the CP, input and
a divide-by-tan square wave Is obtained at

PIN CONFIGURATION

-, a

17490, LS90

Decade Counter

54

TYPE TYPICAL tuax TYPICAL SUPPLY CURRENT
7490 30MHZ * 30mA
741590 42MHZ T 9mA

ORDERING CODE

i

i

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES VoSV 25%; T =0°C o +70°C | Vec =V 210%: Taw —65°C to +128°C
Piastic DIP N7490N ¢ N74LSION '

Ceramic DIP S541L.S90F

Flatpack s S54LS90W

INPUT AND OUTPUT LOADING AND FAN-OUT TA:BLE

PINS DESCRIPTION 54174 54/74LS

CP, input ul 6LSul

CP, Input 4ul 8LSul
MR, MS Inputs b 1LSul

Qq-Q4 Outputs 0w 10LSu!

NOTE

Where 8 S4/74 unit 1080 (U1} 18 UNGErSLOOA 10 B8 40sA Iy And — 1.EMA L, and s 54174;_5 unit load {(LSul 13 20.A I snd

~ 0.4mA § .

output Q,. To operate as a divide-by-two
and a divide-by-five counter no external in-
terconnections are required. The first flip-
flop is used as a binary element for the

LOGIC SYMBOL

divide-by-two tuhction (CP, as the input
and Qq as the.output). The CP, input is
used to obtain a Hivide-by-five operation at
the G, output. s

LOGIC SYMBOL (IEEE/NEC)

(G 4] TP
uay (7 3] NC
Ry 3 7] Qg
ne 1] 131,03
vee G 73] aNO
ws, (7] 210y
us, o

7

:
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" Q Oy 03 Oy

o

2 12 L] 1"

Veg =Pins
GND = Pin 10
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DM54190/DM74L90

R

Series:541/74L

DM54L90/DM74L30(SN54L90/SN74L90)

low power decade counter

general description

The DMS54L.90'DM?74L90 is a low power decade
counter which can be reset 10 zero or preset 1o the
9 state, Internal logic has been kept to a minimum
by using an R-S flip flop on the D bit and JK flip
{lops on the A, B and C bits. A separate flip flop on
the A bit enables the user to operate the device as
a divide by-five or divide-by-ten frequency divider,
In addition the A lip flop can be used for a basic
divide-by-two section. All outputs are standard low
power T2L Darlington configurations capable of
fanning out 10 2 standard T2L unit loads over the

i
commercial temperature range and 10 54L/74L
loads in the low state. In addition these devices
can fznout 10 20 S4L<74L loacds in the high state,

¥
features
= 20 mW typical power dissipation

® 11 MHz typical clock frequency
& Same pin-out as standard SN5490°SN7490

BCD Count Sequence

logic and connection diagrams

oyt & a [} 3 [4

" " [ Pl

i

Ousl-in-Line and Flat 'Pnclug!

L T Y A

WA B, Ry ..

truth tables

Reset Count

[N ~ Rer L4 Yeo . L

0 Vit

ac test circuit

{See Note 1) {See Note 2)
ouTPUT
COUNY TS Ta] A RESET INPUTS ouTPUT
0 ojofofo Rocvi | Rogr | Renni [ Ran [ D C B A
1 o|lofol 1 1 [ x |]6000 .
? ofol1fo ' 1 x o |ooco uvesie
3 ofo|t{» 2 x 1 1 {1000
a ofi1jofo X 0 x o | count
s of1j0]f1 0 x [ x | comt l
6 olivjr]o o x X [} count x4
1 ol x ] 0 x| covwa
8 tlofufo
e 1lojof

Now 1. Outrwt A connerted 10 wput BD for BCD gount
Note 20 X incheater tnat miner o lugical 1 ov a lngeg ol 0 may
toe prevyeny
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DM541L90/DM74L90

%
1
!
3
parameter measurement information
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absolute maximum ratings (Now 1) !
Suiply Vottag +8.0v

ingnit Voltawe <55V .
Output Voliag +55v
Opreaung Temprersture Range DM511L80 -55'C10+125C
DM74'LN 0C1070°C
Stotage Tempetature Renge -65 C104150°C
Lead Tempetature (Soldersng, 10 sec) 300°C

H

H

electrical characteristics (Nowe2)

PARAMETER CONDITIONS , MIN TYP JAAX UNITS

DAMBALO0 | Ve = A5V

Logical “*17 tnput Valtage D740 Ve T A5V 2.0 1.3 1 v
_,,, DM54LO0 | Ve ® 4.5V A & BDyy 1.2 06 v
1 i | g
Logeal "07 It Volagr 501087 Vee - 375V Other Inputs 1.3 0.7 v
0]%] Vee® 4.5V
Logrcat “* 17 Outpul Voltage Drﬂ?:ll:gg vcc -y 35\/ lout = -200 A 24 2.8 v
B cct 4
L en _ DM54L90 | Vec* 45V lous *'* 2 mA 015 0.20 v
Logizet 0™ Qutput Vollage DW73L00 | Ve < 4.759 Tous ~ 3.6 mA 0.20 040 v
e DM54L90 | Vee =55V JV,, ¢ 2.4V Reset Inputs 110 pA
0 )
Logicat ™3 Input Cuttemt Sas e iU 525V |V, < 55V Reset Inouts 300 A
DIS4LE0 | Vee 55V Vi 28V Ap ° 20 pA
DWTALA0 | Ve s 525V |V = BEV Ay nee pA
DIA5ALE0 | Ve 5.5V V.. 24V ED. 40 pA
DITaL00 | Voo 525V |V~ 55V EDw §£00 uA
. .
Logce "0 tnput Current DMBALYD | Ve 55V - . g3V, Reset Inpuns s -018 ma
L]

DI62L90 | Vee 55V , .
BR7ae0 | Voo Bav v OV 038 | mA

1
K4S v
Div»4L 90 -x—z_z_.—-—:ggv Vi, 03V.EDw 072 | ma
J /
cC -
Vee 55V
5 a
Vee 525V ® m
emy st oo 0" tior £ 50V
F;..:fg:)on De:«. b Logca “07 tom ¥c: -‘52 C, * 50pF, R, - 4&i! o 190 400 ns
e PYLUY el A 19w
o0 m-:a, 16 e Lugical “ 1 trom \T/cc ?: (;V C, - 50pF R, 4w) [ 920 175 300 ns
T tret a
J
Npe == Closk Freguency ¥°C_ ?:'OC‘ €, S0pF.R, 4n2 | 6 1 taHz
A
€t e na ¥LC ?zfz‘.\’ G, S0pF R awl 90 ns
Y

“Lba Lttt Yanimum Ratings” ate those valuts beyond which the satety of 1ne device cannot he guaranteed Except
Toeeate 3 Temderature Range™ they are not meant 10 #nph 1hat the duvices shoutd be opersied ai these hmits The table
tt.ca Chataciershics’ provides conditions for actual aevice opesation. 4

~gss Cimgroese specidied min'max limits apply ac10ss the -55 C 10 4125 C temperature range 101 the DM54199,
52 17¢ 0 € 12 30 C range for the DM74L90 &l avyucals erg gven for Vog * 50Vand T - 25 C. ?
2122 Oy 07 C.otDut 3t @ trme shoukd Le shorted
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National
Semiconductor

LM555/LM555C Timer

General Description

The LMSS55 is a highly stable device for generating
accurate time ‘delays or oscillation. Additional terminals
are provided for triggering or resetting if desired. In the
time delay mode of operation, the time is precisely con-
trolled by one external resistor and capacitor. For astable
operation as an oscillator, the free running frequency and
duty cycle are accurately controlled with two external
resistors and one capacitor. The circuit may be triggered
and reset on falling waveforms, and the output circuit
can source or sink up to 200 mA or drive TTL circuits.

Features

® Direct replacement for SESS5/NESSS
8 Timing from microseconds through hours
8 QOperates in both astable and monostable modes

Industrial Blocks

Adjustable duty cycle

Qutput can source or sink 200 mA

Output and supply TTL compatible

Temperature stability better than 0.005% per °c
Normally on and normally off output

Applications {

Precision timing ¢
Pulse generation

Sequential timing

Time delay generation

Pulse width modulation

Pulse position moduiation

Linear ramp generator

DSSSINT/SSSINT

Schematic Diagram
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Connection Diagrams

Metal Can Package

CONTAQL
voLTAGE

TOP VIEW

Oraer Number LM555H, LMS55CH

L See NS Package HOBC

Dual-in-Line Package

(AT

'
w0 —— — e
—
? ?
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o

TR B
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=

3 : & 2
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. !
RESET — —4—-3’ i S L

controt
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T0P vitw

Otder Number LMSS5CN
See NS Package NOSH
Order Number LMS555J or LMS555CJ
See NS Package JOBA




solute Maximum Ratings C i

upply Voitage +18V 1
ower Dissipation {Note 1) 600 mW .
perating Temperature Ranges

LM555C 0°C to +70°C

LMS5S5 —55°C 10 +125°C

-65°C 10 +150°C
300°C

=iBtorage Temperature Range
Lead Temperature (Soldering, 10 seconds)

-Ethﬁcal Characteristics {Ta = 25°C, Vce = +5V to +15V, uniess otherwise specified)

, LIMITS .
PARAMETER CONOITIONS LM55S LMSS5SC UNITS
MIN TYP MAX MIN Tve | Max
| Supply Voltage 45 18 45 16 v
- Supply Cutrent Vee *SV.R  * = 3 5 3 § mA
— . Vee * 15V, R == 10 12 10 15 mA
[Low State) (Note 2}
'
Timing Error, Monostable
taitia) Acturacy 05 1 ~
Dritt with Temoerature R,.Ry * 1k 10 100Kk, 30 S0 opm:"C
C + 0.1F, (Nowe 31 !
Accuracy over Tempersture 15 15 “
Onitt with Supply 005 01 ¥ v
Timuing Ercor, Astable
initial Accuracy 15 225 ~
Drift with Temperature” 90 150 pom,“C
Accuracy over Temperature 2% 30 1 b
Ortt wath Supply 015 030 Vv
Threshold Voltage 0667 0667 xVee
Trigger Voltage . Vee = 15V a8 5 52 5 : v
Vee * 5V 145 167 19 167 . v
y  Trigger Current oM 05 05 ;09 wA
Resat Voltage 04 05 1 04 05 " 1 v
Resat Current 0.1 04 [{]] 04 mA
Threshold Current {Note 4 ’ 01 025 01 025 uA
Control Voltage Leve! Vee = 18V 96 10 104 9 10 n v
Vee =5V 29 333 38 26 333 4 v
Pin 7 Leakage Output High 1 100 1 100 nA
Pin 7 Sat (Note 51 )
Output Low Vee * 15V,1;, = 15 mA 150 180 my
Output Low Vee =45V, 1y =4.5mA 0 100 80 200 mv
Output Voitage Orop (Low) Vee * 15V
lgine * 10MA 01 015 o1 0125 v
Igmx * 50 MA 04 0% 04 075 v
lgin = 100 mA 2 2.2 2 25 v
lgiux = 200 mA 25 25 v
Vee * 5V
lgex * B MA 01 025 v
’ lsing =S mA 025 038 v
Output Voitage Drop (High) fsounce " 200 MA_ Vee = 16V 125 125 v
fsounce ® 100 mA Ve = 15v 13 133 1278 123 v
Vee * SV 3 31 275 T v
Rie Time of Output 100 100 3 ny
Falt Time of Output 100 100 oy
Note 1: For operating at slevated temperatures the device must be derated based on a +150°C maximum junction temperature and a thermal
renstance of +45°C/W junction 1o case for TO-5 and +150° C/W junction to ambient for both pachages
Note 2: Supply current when output high rypically 1 mA lass 8t Ve * 5V.
Note 3: Tested st Vo = 5V and Ve @ 15V.
Note 4: This will Geterming the mamsmum value of R * Rg for 15V operation. The maxsmum total (Ry + Rgl s 20MN
Note 6: NO protection against excassive pin 7 current is necetsary providing the package 0s551pa3110N tating will NOt be excetded

K3




LM565/LM565C

National . . Industrial Blocks
Semiconductor

LM565/LM565C Phase Locked Loop :

General Description .

The LMS65 and LM565C are general purpose phase » Power supply range of %5 to $12 volts with’
locked loops containing a stable, highly hinear voit: 100 ppm/% typical

age controlled oscillator for low distortion FM ®  0.2% lineanty of demodulated output
demodulation, and a double balanced phase detec: @ Linear triangle wave with in phase zero crossings

tor with good carrier suppression. The VCO fre-
quency is set with an external resistor and capa-
citor, 4nd a tuning range of 10:1 can be obtained
with the same capacitor. The characteristics of the
closed loop system—bandwidth, response speed,
capture and pull in range—may be adjusted over a Applications
wide range with an external resistor and capacitor,

available

@ TTL and DTL compatible phafe detector input
and square wave output

® Adjustabte hold in range from 1% 10 > +60%.

The loop may be broken between the VCO and ® Data and tape synchronizatign
the phase detector for insertion of a digital fre. ® Modems
quency divider to obtain frequency multiplication. ® FSK demodulation

s FM demodulation
The LMS65H is specified for operation over the ® Frequency synthesizer

2 ] cpe

-55°C to +125°C military lempera}gre range. The s Tone decoding .
LM565CH and LM56E5CN are specified for opera- e Frequency multiplication and division
tion over the 0°C to +70°C temperature range. M P v

a SCA demodulators

: w Telemetry receivers 1
Features ® Signal regeneration
a 200 ppm/°C frequency stability of the vCO a Coherent demoduiators.
Schematic and Connection Diagrams :
. . [__-(. .'~LZ2. e { - s
I - " - “ - - e

Y

1
{
. YA - o &
R 1
- ~ - 32 -
- L ] - -
-t - - - k €
r - 3 - -
- -
: - -
- e - - -
-
1§
Maetal Can Package Dual-in-Line Pa:llag-
Order Number LMS65H or LM565CH Order Number LM565CN

See NS Package H10C See NS Package N14A
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Absolute Maximum Ratings ¥
Supply Vottage 212V
Power Dissipation {Note 1) 300 mwW
Ditferential 1nput Voitage 21V

Operatung Temperature Range LMS65H

-55°C 10 +125°C

LMS6SCH, LMSE5CN 0°C 10 70°C

Storage Temperature Range

-65°C to +150°C

Lead Temperature {Soldering, 10 sec) 300°C

Electrical Characteristics (ac Test Circuit, T, = 25°C, v = +6V)

"

LM565 LMS565C
PARAMETER CONDITIONS T UNITS
MIN TYP MAX MIN TYP MAX

Power Supply Current 8.0 125 8.0 12.5 mA
Input Impedance (Pins 2, 3t —aV <V, Vy <OV 7 10 5 ’ x0
VEO Maximum Qperating Cox2.70F 300 | 500 250 | 500 xHz

Frequency
Qperatng Frequency -100 | 300 ~200 | 500 | pomSC

Temperature Coetficient
Freauency Drift witn 0.0t | o1 00s | 02 %V

Supply Voitage %
Trangle Wave Cutput Voliage 2 24 3 2 2.4 3 Voo
Triangte Wave Output Lineanity 0.2 0.75 0.5 1 %
Square Wave Output Level 47 S.4 4.7 5.4 Voo
Output Impedance {Pin 4) 5 5 k2
Square Wave Duty Cycte 45 50 55 40 50 60 %
Square Wave Rise Time 20 100 20 ns
Square Wave Fail Time 50 200 50 ns
Qutput Current Sink (Pin 4) 0.6 1 0.6 i mA
VCO Sensitivity fo = 10 kHZ 6400 |6600 6800 6000 | 6600 7200 H/V
D"(“P?:l;l)“ed Ouiput Vohage 210% Frequency Deviation | 250 300 350 200 300 400 mVg,
Totat Harmonic Distortion 210% Frequency Deviation 0.2 0.75 0.2 1.5 %
Qutput impedance (Pin 7) 35 3.5 k2
DC Level (Pin 7) 45| 45 | 415] 0 45 | 50 v
Qutput Otfset Voltage

Wy - Vgl 30 100 50 200 mv
Temperature Driftof V) - Vgl 500 500 ' uv°C
AM Rejection 30 40 40 ' d8
Phase Detector Sensitrvity Kg * 0.6 .68 0.9 0.55 .68 | 095 Viradian

Note 1: The maximum junction temperature of the LMSES 15 150°C, whie that of the LMS65C
and LMSE5CN 15 100°C For operation at elevated temperatures, devices in the TO-5 package must
be derated bated on 8 thermal resrstance of 150°C/W junction to ambient or 45°C/W junction to cate.

Thermat resistance of the dual-in-line package is 100°C/W.

T
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National
@l Semiconductor

LMS66/LMS66C Voltage Controlled Oscillator |

General Description

The LMS566/LMS66C are general purpose voltage
controlled oscillators which may be used to gener-
ate square and triangular waves, the frequency of
which is a3 very linear function of a control volt-
age. The frequency is also a function of an external
resistor and capacitor.

The LMS566 is specified for operation over the
-55°C to +125°C mulitary temperature range. The
LMS66C is specified for operation over the o°c
to +70°C temperature range.

Features

® Wide supply voltage range: 10 to 24 volts
& Very linear modulation characteristics

Industrial Blotks

High temperature stability
Excellent supply voltage rejection
10 to 1 frequency range with fixed capacitor

¥
Frequency programmable by means of current,
voltage, resistor or capacitor.

Applications

FM modulation

Signal generation
Function generation
Frequency shift keying

_Tone generation

Schematic and Connection Diagrams

b aoe mae
o

Typical Application

1 kHz snd 10 kHz TTL Compatible
Voltsge Controlled Oscilistor

L2

Tasat Caracitoe
1

T Thmee ﬁuu-

TG
wave SUTIVT

wOOULATION
eyt

182 vitw

Order Number LMEGECN
See NS Packege NOBB &

Applications Information 5

The LMS66 may be opersted from sither g single supoly
83 shown in this test circuit, or from ¢ split {21 power
supply. Whan operating from a split supply, the squers
wave output (pn 4) is TTL compatibie (2 mA gurrent
sink) with the sadition of 3 4 7 k2 renistor from pin 3 to
ground. s

A 001 uF capscitor 15 connected between pins § and 6
10 prevent parpsstic OsCilations that may occur duning
VCO switching.

AV - Ve i

'0 L
A,CyV

where

2X < R, < 20X

370 Vg 15 v0I1292 Detween Din S ang Din

O99SINT1/99S N

!



LM566/LM566C

Absolute Maximum Ratings

Power Supply Voltage
Power Dissipation {Note 1)
Operating Temperature Range

LM566
LM566C

Lead Temperature {Soldering, 10 sec)

Electrical Characteristics v = 12v.

26V
300 mW

-55°C 10 +125°C
0°C o0 70°C
300°C

Ta = 25°C, AC Test Circuit

PARAMETER CONDITIONS LM3ES LMS56C ? UNITS
MIN TYP MAX | MIN TYP  MAX
Maxsmum Operating Frequency RO = 2k 1 1 MHz
C0=2.7pF
Input Voltage Range Pin 5 3/aVee vee 3/4 vee vee
Average Temperature Coefficient 100 200 ppm/°C
of Operating Frequency
Supply Voltage Rejection 10 20v 0.1 1 0.1 2 %/V
Input impedance Pin 5 0.5 1 0.5 1 MQ
VCO Sensitivity For Pin 5, From 6.4 6.6 6.8 6.0 6.6 7.2 kHz/V*
8-10V, fg = 10 kHz {
FM Distortion 210% Dewviation 0.2 0.75 0.2 15 %
Maximum Sweep Rate 800 1 500 1 1 MH:2
Sweep Range 10:1 10:1
Qutput impedance 1
Pin 3, 50 50 Q
Pin & 50 50 Q
Square Wave Output Level Ryy= 10k 50 54 50 54 Vpp
Trangle Wave Output Level Ryz = 10k 2.0 2.4 2.0 24 . Vp-p
Square Wave Duty Cycle 45 50 55 40 50 ?0 %
Square Wave Rise Time 20 20 ) ns
Square Wave Fall Time 50 50 ns
1
Triangte Wave Linearity +1V Segment at 0.2 0.75 0.5 1 %
12vee

Note 1: The maximum junction temperature of the LMSEE s 150°C, while that of the LMS66C
s 100°C. For operating at elevated junction temperatures, devices in the TO-S package must be
derated based On 8 thermal ressstance of 150°C/W. The thermal resistance of the dual«n-line package

18 100°C/W.

it
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80X 20912 . PHOENIX. ARIZONA: 85036

MC1733
MC1733C

DIFFERENTIAL VIDEO AMPLIFIER

. . .a wideband amplifier with ditferential input and differential out-

put.

Gain is fixed at 10, 100, or 400 without external components

or, with the addition of one externali resistor, gain becomes adjustable
from 10 to 400.

® Bandwidth — 120 MHz typical @ Ayg = 10
® Rise Time — 2.5 ns typical @ Ayg = 10
® Propagation Delay Time — 3.6 ns typical @ Ayg = 10

DIFFERENTIAL VIDEO
WIDEBAND AMPLIFIER

SILICON MONOLITHIC
INTEGRATED CIRCUIT

FIGURE

NPT | @eep—o

YT 2 —o—d

1 — BASIC CIRCUIT
GAIN SELECT
Vee Gra G
uTPUT 1
»Cirn
wnK
ouTPuT 2

VEE Goa G
CAw SELECT

FIGURE 2 — VOLTAGE GAIN
ADJUST CIRCUIT

po
91,8

It .
N
%-u

weut f +—eoutr
1 E (3] ?
5 "

= 4
VEE G G2o

outPuT
1

L (S} ]
L I3 2p 18]

G SUFFIX
mETaLPackaGE
CASE 603

+ 70-100

: L SUFFIX

CERAMIC PACKAGE

i CASE 632
TO-116

INPUT 20—

FIGURE 3 ~ EQUIVALENT CIRCUIT SCHEMATIC

<

> “
3 24x $2.4k
1 <

INPUT §

GAIN ‘ Gia :[

SELECT | 6,

w
=]
AA

T

o~
can ) 528
SELECT

Gis
o

3580 $590

vee
{ 1k
S0k g1.1k 9§
1 e
N
LN
L -
T SUTPUT 1
O
1Y QUTPUT 2

ERY4)

L [\

14% 300 400

<
L/ 1\

e

vegd

i
CONNECTION DIAGRAMS

Gia'

Gs
GAIN SELECT VEE
G1a
GAIN SELECT

G SUFFIX, METAL PACKAGE
Pin 5 connected to cam,

eyt 2 P e INPUT 1
e |2 1 [ne
G2g GAINSELECT | ) 114 G2a GAIN SELECT
GiaGANSELEST] 4 )\ 1/ 11]c1a GamnseLeer
VEE| S \/ 104ve
wels 9 {tap vew)
ouruT 2| outsur 1

L SUFFIX, CERAMIC PACKAGE

©MOTOROLA INC , 1974
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MAXIMUM RATINGS (T4 = +25°C uniess otherwise noted)

Rating Symbol Value Unit
Power Supply Voltage Vee +8.0 Volts
Vee -8.0
Differential input Voltage Vin 25.0 Volts
Common-Mode Input Voltage Viem 16.0 d Volts
Output Current 10 10 mA
Internal Power Dussipation (Note 1) Pp
Meral Can Package 500 mw
Ceramic Duat n-Line Package 500 '
Operating Temperature Range MC1733C Ta 0to +70 °c
MC1733 ~-55 to +125
Storage Temperature Range Tag -65 to +150 ) oc
ELECTRICAL CHARACTERISTICS (Vog = +6.0 Vde, VEE = -6.0 Vdc, 21 T4 = +259C unless otherwise noted.}
MC1733 MC1733C
Characteristic Symbol Min Tvp Max Min Typ Max Units
Ditterential Voltage Gain ’ viv
Gain t {Note 2) Ayg 300 400 500 250 400 600
Gain 2 {Note 3) 90 100 110 80 100 120
Gain 3 (Note 4) 9.0 10 " 8.0 10 12
Bandwidth (Rg =50 BW ) MH:
Gan 1 - 40 - - 40 -
Gain 2 - 90 - - 90 -
Gain 3 - 120 - - 120 - /
Rise Time (Ry*500Q,Vy = 1Vp-p) tTLH ns
Gain 3 tTHL - 105 - - 105 -
Gan 2 - a5 10 - 4.5 12
Gan 3 - 25 - ~ 2.5 -
Propagation Defay {R;=50£,V4 =1 Vp-p) tPLH a4 ns
Gain 1 PR - 75 - - 75 -
Gain 2 - 6.0 10 - 6.0 10
Gan 3 - 3.6 - - 3.6 -
Input Resistance Rin : |31
Gan 1 - 4.0 - - 4.0 -
Gain 2 20 30 - 10 30 -
Gan 3 - 250 - - 258 -
tnput Capacitance (Gain 2) Cin - 2.0 - - 2.0 - of
fnput Ottset Current {Gain 3) Mol - 04 3.0 - 0.4 5.0 uA
Input Bias Current {Gan 3) hg - b 20 - 9.0 30 uA
Input Noise Voltage  (Rg =50 2, A - 12 - - 12 - #Virms)
BW = 1 kHz to 10 MHz a
Input Voltage Range (Gain 2) Vin £1.0 - - +1.0 - - \
Common-Mode Rejection Ratio CMRR : a8
Gain 2 (Vem =21V, 1 S100 kH7) 60 86 - 60 8¢ -
Gain 2 (Vem =21V, = 5 MH2) - 60 - - 60 -
Supply Voitage Rejection Rato PSRR . [
Gan 2 (AVg =205 V) 50 70. - 50 70 -
Outout Ofset Voitage Voo \
Gain 1 - I os 1.5 - 0.6 15
" Gan 2 and Gain 3 - 0.35 1.0 - 0.35 1.5
Output Common-Mode Voltage {Gain 3} VceMo 24 29 34 2.4 2.9 3.4 \
Output Voltage Swing {Gain 2} Vo 3.0 4.0 - 3.0 4.0 - Vp-p
Output Sink Current {Gain 2) o 25 36 - 2.5 36 - mA
Output Reustance Rout - 20 - - 2 - a
Power Supply Current (Gain 2) ic - 18 24 - 18 24 mA

Circust ciagrams utthizing Motorola products are 1ncluced as » maant
ot iustrating typicsl semiconductor applications, contequently,
complete «ntormation wtficient 10r construction purposes s Aot

necessarity given

The informastion has been caretully chackeo ang

1 behieved 1O De entitely reisdle.

assumaed f0¢ tnecCuracies

However, no rerpanuibiity is

furthermore ! such informstion coes not

convey to the purchaster of the emICONduUCIOr devices descrnbed any
ficanse uncer the patent rights ot Molcvojl. Inc. or Others.

&

MOTOROLA Semiconductor Products Inc.

<
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an3903 (siicon)
an3904

Low Capacitance — Cgp = 4 0 oF (Max]

NPN SILICON ANNULAR TRANSISTORS

Collector-Emitter Breakdown Voltage — BVCgQ © 40 Vac th'
Current Gain Specitied from 100 uA to 100 mA
Comotete Sw.tching and Amplifrer Specri-cat-ons

des.gned for general purpose switching and amphfier apphicanons
and for complementary crrcurtry with types 2N3905 and 2N3906

NPN SILICON
SWITCHING & AMPLIFIER
TRANSISTORS

!
: — A =
=] -
I
i1 ¢
le 1
MAXIMUM RATINGS — —
Rsting Symbal Vatue Unit ‘i"'f'\\;" L e
i | S
Collector Base Vottage ves 60 vd. K
Cotiector-Emutter Voitage VCEO 40 Vdc
Eetter-Base Voltage VEg 60 Vde -
Cotlector Current = Continyous ¢ 200 mAgc
Total Pawer Dusnipation @ T4 « 25°C Po 350 mw
Derate avove 25°C 28 mwoc
Totat Power Dissipation @ T = 25°C Pp 10 Watts
Derste above 25°C 80 mwi°C
Juncuon Operating Temperature . T, 150 °c 5'::‘: |I fvaTTER
Storasge Temperature Ran T +5510 +150 ac 1 dast
. z 19 3 CSuecTon
THERMAL CHARACTERISTICS MILLIMETERS INCHES |
DitA | MIN | MAX _MIN | MAX
Characteristic Symbol Max Unit ry <557 15360 5175 0 ‘CsJ.
° JT60 4 ¢1%0 [F1] 165 3
Thermat Resistance. Junction to Ambrent Ryja 57 cwW c SRS R R
T hermat Renistance, Junctron 1o Case f5,C 125 ocw D | G 533 0016 Hi
F o0& 37T EN}
. . R TI0Y T ]
tndicates JEDEC Registered Oate T o BRI TTREISR
N Y0 1 3¢C%
P - &35 2%
[4) Y] 0 !
R P L§79 _u0%s ¢ D10y
S 1 7030 1 E0T 5980 [ 00y

casg 2902
-chz




2N3903, 2N3904 (continued)
*ELECTRICAL CHARACTERISTICS 1.

29°C uniess atherw.se noted)

T ,
[ Characteristic [ fig. No. | Symbol T Min [ Max Unit
T
OFF CHARACTERISTICS
Collector-Base Breakdown Volu"v BVCBO Yac
{1, 10 uAdc. 1 - 0) 60 -
< E
Collector-Emilter Breaxdown Voltage (1} BVero vac
(lc -LO0mAce, [, -0} 40 -
3
Emitier-Base l‘Brnjr.ao-n Voltage BvEBO Ve
“t - 10 pAac, !C -0 6.0 -
Cotlector Cutolf Current lC:v i nAdc
(Veg s30 Ve, Vpoim © 3.0 vde) - H
Base Cutotf Current lBEV N nAde
(VCE « 30 Vde, VEB(OU) 3.0 V&) - 50'
ON CHARACTERISTICS ]
DC Current Gasn (1) 15 Prg 1 -
(lc + 0.1 mAdc, vCl: 2 1,0 Vae) 2N39%0) 20 -
2NI904 0] -
{t. - 1.0 mAd&, V 1.0 Yoo} 2IN390) as o
¢ ce N3904 70 -
(lc + 10 mAdc, VCE - 1.0Ver) 2NI903 50 130
INIY4 100 300
(1. s 50 mAdc, V.o 1.0 V) 2N3903 30 N
¢ cE 12904 60 !
(1. = 100 mAde, V 11,0 Vi) 1N2903 15 by
c ce 2N3904 20 2
Collector-Emitier Sacuration Voltage (1) 16, 17 ch“u Vdc
(lc = 10 mAdc, lB : 1.0 mAdc) - 0..2
(1. * 50 mAdc, I, 5.0 mAc) - 0.3
c 8 .
Base-Emitter Saturation Vottage (1) 17 VBE(sa0) z vde
“C + 10 mAdc, lB 1 1.0 mAGc) 0.6% 0.8
o = 30 mAde, 1, = 3.0 mAcc) . o.bs
-
—
SMALL-SIGNAL CHARACTERISTICS
Current-Gain— Bandwidth Product ‘T MHz
(lc + 10 mAGC, VCE 120 Vac, { s 100 MHz) 2N390) bid ) *
INI904 300 v
Output Capacitance 3 ob oF
(Vop * 5.0 Vec, 1p = 0. { + 100 kHz2) - 4.0
input Capacitance 3 Cnb ' pF
(VB: 0.5 Vae, lc « 0, [+ 100 xHz) . l!.o
input Impedance 13 re k ohms
(lc » 1.0 mAde, th 110 Véc, (= 1,0 kXHz) 2N190) 0.% s.0
2NI904 1.0 30
Yoltage Feedtmck Ratio . 1] LR X 10-4
(lc + 1.0 mAdc, VCE »10 Vdc, f + 1,0 kXHe) N0 0.1 5.0
INIO4 0.% 8.0
Small-Signal Current Gun 11 h“ -
(I 2 1.0 mAdc, Voo = 10 Ve, {1 1.0 XHz) 2N390) 50 200
INJIFO4 100 400
Output Admitance t2 n“ wnhoe
(1. s 1,0 mAde, V, ¢« 10 Vac, £ s 1,0 XHz) 1.0 140
c CE .
Noise Figure 9, 10 NF N a8
(1. s 100 wAde, V +5.0Vde, R_ » 1.0 k ohms, INI90Y - .0
< ce $ IN2904 . {0
f s 10 He to 13,7 XHz) . *
SWITCHING CHARACTERISTICS .
Delay Time (VCC +3.0 Vac, vBtloln 0,5 Vée, 1.5 li . 38 ns
Rise Time | lc * 10mAGe. Igy * 1.0 mAdc) 15,6 t, . 1) s
Storage Time . . INJSO3 .1 t - 173 ne
Ve * 30V, Ie = 10 mAce, IN3904 . R %200
Fall Tire lgy * lgg * 1O mAK) s | oy - 50 ns
(1) Pulse Test Pulse Wisth s 30048, Duty Cycle + 2.0%. i
*indicates JEDEC Remnstered Data .
FIGURE 1 - DELAY AND RISE TIME FIGURE 2 - STORAGE ANO FALL TIME
) EQUIVALENT TEST CIRCUI
EQUIVALENT TEST CIRCUIT ° L guit
300 15 — <0V 0<Ch<S0us o b w  _hoy +3o0v
DUTY CYCLE - 2% — -8V DUTY CYCLE = 2% § 275

10

'91':'_._ 10ns

“Torel shyrt capeciiance of 1811 ; g 8NC SO NNECIOrY

r
-




Fal M1
2 FOROLS 2N3305
' i : 2N3906
B5-0 Y P O AR Q A8 0 B 3
PNP SILICON
SWITCHING & AMPLIFIER
PNP SILICON ANNULAR® TRANSISTORS TRANSISTORS
. ... designed for general purpose switching and amplifier applica-
tions and for complementary circuitry with types 2N3903 and
2N3904.
e High Voltage Ratings ~ BVCgQ = 40 Volts (Min)
o Current Gain Specified from 100 A to 100 mA /
e Complete Switching and Amplifier Specifications
e Low Capacitance — Cop = 4.5 pF {Max)
!
¢ - A~
[ -1
d c
H '
iy i [}
EUESIINA LI :
LA :‘q\l L,“— I}-‘ 4 N
—
*MAXIMUM RATINGS .D:_-—_L
Hating Symbol Value Unnt - R =
P - g -
Coltector-Base Voltage vea 40 Vde i )
. | i
Collector-Emitter Voltage Vceo 40 Vvde N
: Ay
Ermitter-Base Voltage Veg 5.0 Vde STYLE By ;—;—r
Collector Current c 200 mAge PN ; 5:;?5“.
Total Power Dissipation @ T = 60°C o 250 mw 3 COLLECTOR
Total Power Dissipation @ T4 = 25°C Pp 350 mvw
Derate sbove 25°C . 2.8 mwsoC [ IwiumMeTens hCres
DiM | MIN u;_x
Total Power Dissipstion @ T¢ = 25°C Pp 1.0 Want LI LY )
Derate above 25°C 8.0 mw.oC s
- T G ] 0s! [ 05
Junction Operating Temperature Ty +150 C (CVAR T
Storage Temperature Range Tgq |-55t0 +150 °c x L‘ﬂ?hiw
N | HAA)
THERMAL CHARACTERISTICS % . 050 +
G X
Charscteristic Symbol Max Unet AT JT)s-:
S 1ok, ik
Thermal Resistance, Junction 10 Ambeent RyJA 387 ocw
Thermat Resistance, Junction to Case Ryic 125 °Cw
CASE 2902
RIWH
*indrcares JEDEC Registered Data. 1

eANnny! " r n by Motoroia inc
Annular semiconductors patented by Mo wovTROLA %C 298d oS 5icE RS



*ELECTRICAL CHARACTERISTICS (T4 = 259C uniess otherwise noted.)

T om )

r Charscteristic l Fig. Na. l Symbol
OFF CHARACTERISTICS .
Collector-Bass Breskoown Voitage 8Vepo 40 i Vée
{1 = 10 uAdc, Ig = ot
Cotiector-Emittar Breanoown Voitage (1) 8Vceo 40 - voe
{ic = 1.0mAdk, g = [+1]
Ermirter-Base Breakdown Voltage 8VEgO 5.0 { - Ve
{tg » 10sAQc, 1c = O N
Cottector Cutolt Current ICEX - 1 nAde
{V¢E = 30 Vac, Vgg (off) ® 3.0 Vdc! ‘
Base Cutoff Current st - S0 nAdc
(Veg = 30 Vde, Vgg(otf) * 2.0 Vde)
ON CHARACTERISTICS (1)
OC Current Gan heg N
fic = 0.1 mAde, Vg * 1.0 Voe! 2N3905 15 30 -
INJ906 €0 -
{ic = 1.0 mAde, Veg = 1.0 Ve 2N3905 40 -
2N3906 80 -
{1c * 10 mAdc, Vg * 1.0 Vo) 2N3905 50 150
2N3906 100 300
[ic = 50 mAdk, Vcg = 1.0 Vac} 2N3905 30 -
2NJ3906 €0 -
{1 = 100 mAde, Vg * 1.0 Voc) 2N3905 15 -
2N3906 30 . -
Coltector-Emirter Saturation Vol tage 16, 17 VCEtsat) t Vde
fic = 10mAuc, Ig = 1.0 mAcc) - 0.25
flg » S0 mAdc, Ig » 5.0 magc) - 04
Base-E mitter Saturation Voltage 17 VBE(sa1) Vde
{ic = 10 mAde, Ig = 1.0 made) 0.6% 0.8s
{ic = SO mAdc, Ig = 5.0 mAac) - ¥ 095
SMALL-SIGNAL CHARACTERISTICS i
Current-Gain — Banowidth Product tr ! MHz
(ic = 10mAcc, Vg £ 20 Vde, = 100 MHz) 2NJ3905 200 -
2N3906 250 -
Qutput Capecitance 3 Con - T 45 of
(Veg * 5.0 Vde, 1g * 0. f = 100 kHz2}
{nput Capacitance 3 Co - . 10 oF
{vge = 0.5 Vac, Ic = 0, f = 100 kH1)
lnout impedance 13 N & onms
{1c = 1.0 mAdc, Veg = 10 Vae, f = 1.0 kMz) 2N3906 0.5 8O
2IN3906 2.0 12
Voltage Fredback Ratio 14 Nre x 104
lic = 1.0 mAde, Vcg * 10 Vde, f » 1.0 k#Hz) 2N3905 0.1 50
2N3906 1.0 10
Small-Signal Current Gain 1 LTH -
lic = 1.0mAde, Vcg = 10 Ve, f = 1.0 kHz 2N3905 50 200
2N3906 100 400
Qutput Admattance 12 hoe umhos
{ic = 1.0 mAdc, Vcg = 10 Ve, f = 1.0kHz) 2N3905 10 40
2N3906 20 &0
Noue Figure 9, 10 NF a8
{ic = 100 uAde, Veg = 50 Vae, Rg = 1.0k ohm. 2N3505 - 5.0
t= 10 Hr to 15.7 kHzl 2NJI906 - 4.0
SWITCHING CHARACTERISTICS t
Datay Tume (Vee ® 3.0 vde, Vge(of) * 9.5 Voc 1.5 19 - 35 ]
Rese Tome Ic = 10 mAcc, Igq * 1.0 mAdcl 1.5.6 tr - 3 3s ns
Storsge Time 2N3905 2,7 ty - ] 200 ™
IVee = 3.0 Vae, I = 10 mAde, 2NJ906 - g 225
X 1g1 = ig2 = 1.0 mAdc)
Fait Time 2N3905 2.8 Y - 60 ns
23906 - §

*indicates JEDEC Regstered Data. (1) Pulse Width = 300 us, Duty Cycle = 2.0 %,
FIGURE 1 — DELAY AND RISE TIME

EQUIVALENT TEST CIRCUIT

-30v
- - 10 EHS

-0§V— ° 0% ’

SREY - 30

DUTYCYCLE = 2%

10t~ 50 us
Oufv CYCLE

FIGURE 2 - STORAGE AND FALL TIME
EQUIVALENT TEST CIRCUIT

-9 lv:—_‘*\ 1.0ns

-30v

™

*Tota! shunt capacitance of test ig and connectors.

G oot
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TRANSIENT CHARACTERISTICS
—T,=28°C—T, = 125'C

FIGURE 4 — CHARGE DATA

e COULECTOA Cumb] f tmny

“ELECTAICAL CHARACTERISTICS (1,4 « 269C unioss stevmint noted }

[ Chasmtormine [ rene [ ovwbet | ma Man | uma
OF F CHARACTURISTIC
Cotiec 10t Dans Broskdann Vetiage Vego © - Ve
lig = 10phec lg &
sveeo a0 - vec
Vego 0 - Vg
€ > 10mAde, Ic* O
Catlegtor Cutoll Conr Cen - 0 At
Ve - 30 vor v, g+ 36Vl
B et Cutell Curroms T " P T s [
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84918 hrw 208920 (siticony
MJE4918 »MJE4920

3 AMPERE
GENERAL-PURPOSE
POWER TRANSISTORS

4080 voL¥s
30 and 40 WATTS

4
MEDIUM-POWER PLASTIC PNP SILICON TRANSISTORS
.. .designed for driver circunts, switching, and amplifier applications.
These high-performance plastic devices feature:
® Low Saturation Voltage — VCE(sat) = 0.6 Vdc (Max} @ 1¢c = 1.0
Amp
e Excellent Power Dissipation Due to Thermopad Construction —
Pp = 30 and 40W @ T = 25°C
Excellent Safe Operating Area
Gawn Specilied to I = 1 0 Amp
Compiement to NPN 2N4921, 2N4922, 2N4923 and MJE4921,
MJE4922: MIE4923
® Choice of Packages - 2N4918 thru 2N4920, 30 Watts, Case 77
MJE 4918 thru MJE4920. 40 Watts, Case 199
*MAXIMUM RATINGS
2N4318 | 2N4919 | 2N4920
Ratings Symbo! [MJEA918 ] MIEAI19{MIEAT20 | Unie
Cottector-Emitter Voitage VCEQ 40 60 80 Vde
Cosecror-Base Voitage ves 40 60 g0 Vac
Emitter-Base Voltage Ves S0 vdc
Cotlector Current = Continuous (1} ic* 10 Agc
do
Base Current g 10 Adc
2N4918 series | MJEAD 18 series
Total Device Oisipation @ Tc » 25°C | Pp 30 &0 Warts
Derate above 25°C 024 0.32 w-oC
Ooperating & Storage Junction T, Tgg| =——— -6Sto+150 e °c
Temperature Range
THERMAL CHARACTERISTICS (2)
Charactlenstic Symbol | 2M4918/20] MJIE4918/20 Unst
Thermal Resistance, Junction to Case 43 416 3125 oc.w

*indicates JEDEC Registered Data for 2N4E918 Senies

(1) The 1 0 Amo maasmum I vatue +s Dated uoon JEDEC current gan requiremaents
The 30 Amo masimum velus «f Dased uOON CTtual Current NENGNING CIDIDHtY of the
device (See Figure 5)

(2] Recommena usé of thermal COMOOUNG 107 Iowest thermal renistance
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2N4918 thru 2N4920, MJE4918 thru MJE4920 (continued)

ELECTRICAL CHARACTERISTICS (T¢ = 25°C uniess otherwise noted)

[ Cheracteristic

| Fiu.No. |

Symbol

I Mm T Unst J

OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage (1)
lic = 0.1 Ade, ig = 0) 2N4918,MJIE4918
2N4919,MJIE4919
2N4920,MJE4920

VCEO(sus)

Vde

Collector Cuto!f Current
{Vcg = 20 vde, Ig = 0}
(VCe = 30 Vde, ig = Q)
(Vcg =40 Vde, tg= 0

2N4918 MJE4918
2N4919 MIE 4919
2N4920,MJIE4520

IcEO

mAdc

- 0.5
- 0.5

Coltector Cutoff Current
{Vce = Rated VCEQ. VaE(off) = 1.5 Vdcl
{VCE = Rated VegQ. VBE{off) = 1.5 Vde, T = 125°C)

ICEX

* mAdc
- 0.1
- 05

Coliector Cutoff Current
(Vg = Rated Vg, Ig = 0)

IceO

. mAdc

Emutter Cutoff Current
(Ve » 5.0 Vde, ic= O}

'eBO

mAdc

ON CHARACTERISTICS

DC Current Gain {1)”
{ic » S0 mAdc, Vcg = 1.0 Vdel
{i¢c = 500 mAdec, Vg = 1.0 Vdc)
{ic = 1.0 Adc, Vcg = 1.0 Vdcl

hgg

40 ~
20 100

tiector-E mitter Saturation Voitage (1}
{lc = 1.0 Ade, ig = 0.1 Ade)

10
12
14

VCEsat)

Vde

Base-Emitter Saturation Voitage (1}
{ic = 1.0 Ade, ig = 0,1 Adc? *

12
14

VBE(sat!

Vde

ase-Ermitter On Voltage T11
{Ic = 1.0 Adc, Vcg = 1.0 Vdc)

12
14

VaEion!

1 Vdc

SMALL-SIGNAL CHARACTERISTICS

CurrentGain -~ Bandwudth Product
{1 = 250 mAde, Veg » 10 Vde, | = 1.0 MH2)

Output Capacitance
{Veg » 10 Vde, lg = 0, 1= 100kH2)

Smalt-Signal Current Gain
{lc = 250 mAdc, Vog = 10 Vde, f » 1.0k Hz)

*indicates JEDEC Registered Data tor 2N4918 Seriet,
(1) Pulse Tagt: PW = 300 us, Duty Cycle =2 0%
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‘ MOTOROLA

Quad 2-Input

Positive NAND Gate

ELECTRICALLY TESTED PER:

MPGB54ALS00

PULSE
GENTRATOR
ISSE NOTE 1)

i

AL = (SEE NOTE &}

L

NOTES:

1. Puise generstor has e fcllowing
characterisics: t, = tf = E0 = 1.5ns,
PRR = 10 MHz, Zg.e = 5032

2. Terminai conditior: (>'ns not Oes.gzated
mpy be high 2 20V, low < 08 V.00
open}.

1 € = 5 of = 1M, including scope
prode wiring and stray capacitance,
wnthao zachage in test fixture.

4 R =2EN - S0%

5§ Vohey+ ~easureTents sre 10 be made
with resest 10 nework grouna terminal,

WAVEFORMS

oy

Military 54ALS00

HPO
HI

AVAILABLE AS:

1) JAN: N/A
2) SMO: N/A ]
3} 883C: S4ALSI0/BXAIC

X = CASE OUTUNE AS FOLLOWS:
PACKAGE: CERDIP: C
CERFLAT:D
Lce:2

PIN ASSIGNMENTS

FUNCTION DXL RATS L ZURR-N
ICONDTON &}
3] 11 2 Vo
B1 2 2 3 GO
1 3 3 4 Ve
A2 ] 4 ] Vo
B2 5 5 5 G
Y2 € & 9 v
GND 7 7 10 GO
V3 8 8 12 Voo
A s 9. 3 Vor
E3 0 10 it} (3]
Y4 "nonoo% Yeo
A 2o e Vg
84 13 18 GO
Yee o 2 Yoo
BURN-IN CONDITIONS:
Vee = 5.0 V MIE.O V RAX
TRUTH TABLE
—r
A fi] Y
0 0
0 1 1
1 {0 1
1 1 0

-

MOTOROLA MILITARY ALS/FASTAS/TTL DATA
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54ALS00 )
%
Symbol Parameter Limits Units (UnlmTO.::mm::'uﬂ;n Hiodk
+25°C +125T -s5C ¥
Static
Parameters: Subgroup 1 Subgroup 2 Subgroup 3
Min Mex | Min Max Min | Max
Logical “1” Veg = 45V, IgH = - 400 pA,
VOH Qutput Voltage 25 s 28 v Vit = 0.8V, ViN = 55V on otherinput.
Logical 0" Vee = 45V, 1oL = 4.0mA, Vi =2.0V
voL Output Volitage 0.4 o4 04 v on both inputs.
Input Clamping _ Vee = 45V. iy = —18mA,
vie Voltage 1.5 v other input is opén.
Logical “1* VYee = S5V.ViH = 2.7V,
i Input Current 20 » 2 BA | oher input is GND.
Logical "1™ Vee = 55V, Viky = 7.0V,
tHH fnput Current 100 100 100 A other input is GNJD.
Logical 0" _ _ _ Vee = 55V, ViN'= 04V,
ht Input Current 0 100 ° 100 0 100 wA other inputs = 5i5 V.
Output Short _ _ _ _ _ _ Vee = 5.5V, ViN = GND (both irguts),
los Circuit Current % 1o b 10 30 ne| mA Vout = 2.25 V.N'
oo | Lo Suely 0es o 085 | mA |Vce = 55V, Vin' = GND (alf fnpusl.
Current
s
oo | Fower Supsly 30 30 30 | mA |Vee = S5V, ViN = 45V (ail inpual.
Current
Logicat “1”
ViH Input Voltage 2.0 20 20 v Vee = 45V,
Vit Logical 0" 0.8 as 0B | V [Vee=asv.
Input Voltage ) i ’
Subgroup 7 | Ssbgroup A | Subgroup 88
. per Truth Table with Vce = S.0V.
Functiona! Tests VINL = 04V, and ViNK = 2.5 V.
Symbol Parameter Limits Units (UnlcssT;nc::‘i‘::‘Snn ied)
| +35°C +125C ~55°C !
::vrh:hmg' Subgroup 9 Sabgroup 18 | Subgroup 11
Min | Max | #n | Mm | Min | Max .
Propagation Delay K
tPHL Mata-Output 2.0 8.0 20 89 2.0 9.0 ns |Vcec = 5.0V, Cp = 50 pF, Ry = 49202
Output High-Low
Propagation Delay
tPLH MData-Output 3.0 1" ap “ 3.0 14 ns |Vce = SOV.Cy'= 50 pF. Ry = 4%9R2.
Output Low-Hich
NOTE:

1. Method 3011 of MIL-STD-883 shali be used. except theout
short circult current. The output iti

owiput curtent, i0s.

have b

; to prod;

put shell be 8% specified herwin, and the output current shail be opersting ratherthaen
» current that closely spproximaies one halt of the true short-chmit




@ MOTOROLA

Hex 1-Input
Inverter Gate

ELECTRICALLY TESTED PER:

MPG54ALS04
LOGXC DIAGRAM
Voo MY NS MW
[ [ @6

Q
PULSE ouTPUT
GENERATOR ’ O
{SEE NOTE 1) J_
[+ Ry = (SEE NOTE 4}
l I 1S \JTE 3)
NOTES:
1. Putse generatos has the foliowing 3 C = SCpF = 10%, incleding scope

charecieristics: tp = ty = 3.0 = 1.5 ns,
PRAR € 1.0 MHz, Zgyq = 50 1L

2 Terminal conditions (pin not designated
may be high » 2.0V, iow < 0.8 V, or
open).

prode, winag and stray capacitancs,
WITOMt pacxage in test fixture,

R = 429 (1 = 1.0%.

Voriage mezsurements sre 1o be made
e resDect to network ground terminal.

LY

Military 54ALS04

MPO
i

AVAILABLE AS:

1) JAN: NJA
2) SMD: N/A
3} 283C: 54ALSO4/BXAIC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: C
CERFLAT: D
L;:c: 2

i

PIN ASSIGNMENTS

FUNCTION DIL FLATS (CC  BURNJN
{CONDIMION &
Al 1t 2 vee
i SR B | OPEN
A2 3 3 4 Yeeo
Y2 “ 4 3 OPEN
A3 5 § « 8 veo
n 5 6 ] OPEN
GND 11 W GND
Y4 s 8 n OPEN
M LI | 13 veo
Ys 10 10 " OPEN
A5 nonoo% veo
Y6 N o2 s OPEN
A5 1313w vee
vee “u u 2 Voo
BURN-IN CONDITIONS:
Vee = 5.0 V MING.0 V MAX
1
TRUTH JABLE

A v Y

o

1 0

MOTOROLA MIUTARY ALS/FAST/LS/TTL DATA
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b g B
54A1534
. - . Test Condhtion
Symbol Parameter Limits Units {Unfess Otherwise Specified)
+25°C +125C -557¢C '
Static
Parameters: Subgroup 1 Subgroup 2 Sdgroup 3 .
Min | Max | Min | Max Mo | Max
. Logical ~1" 3 voc = 45V, loy = —¥00 pA,
VO£ | utput Vohage 25 25 iz V.l = 08V, other inputs = 5.5 V.
Logical “0” Vee = 45V, 1oL = 40mA, Vi = 20V,
va Output Voltage 04 o4 04 v other inputs are GND.
lnput Clamping _ Ve =45V IN = -8 mA,
vic Vohage 12 v other inputs are open.
Logica! 1" Vee = 55V, Vi = 27V,
hty tnput Current - 20 0 20 | #A 1 iher inputs sre GND.
Logical 1" VCe = 55V, Vinp = 7.0V,
e Input Current 100 100 100 | BA other inputs are GND.
Loical “0” i _ _ Veg = 5.5V, ViN = 0.4V,
i Input Current ° 100 0 100 s kA ther inputs = 5.5 V.
Qperating _ _ _ - _ _ Ve =55V, VIN = GND,
lo Cireuit Current 30 110 30 no 3 | mA VouT = 225V, other inputs are open.
Power Supply $ - N
| coment 11 u g 11 ] ma fvee =s5V.vin = BNO.
i Power Supply 4 44 a2 | ma lvec =55V, vin =25V
ca Current . ’ | T LA
Logical 1" |
VIH Ingut Voltage 2.0 2.0 23 v lvc(; =48V, .
g
Logical “0" l i
Vi oot Voltage 0.8 08 o8 | Vv (Ve 4sV.
Subgroup 7 | Subgroup 8A | ‘Subgoup 88 ‘ per Truth Table with Voo = 45V,
. . {Repest 12} Voo = 55V,
Functional Tests ViNL » 0.4V, and VIKH = 25V.
I
. B Test Condition
Symbol Parsmeter Limits Units (Unless Othelwise Specified)
+25°C +125C -55C
Switching
Parameters Subgroup 8 | Subgroup 10 Subgroup 11
Min | Max | Min | Max Ma | Max
Prepagation Delay '
tPHL Data-Output 20 | 90 | 20 | 90 28 | 80! ns lvoe =50V.Cp=50pF Ry = 49841
Output High-Low
Propagation Delay
tPLH Daa-Output 20 1M 2.0 13 28 13 ns :Vec =S0V.CL & 50 pF, Ry = 499 1L
Oumput Low-High

MOTOROLA MILITARY ALSFASTISTTL DATA
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'RMOTOROLA

Advance Information

Dual JK Negative : :
Edge-Triggered Flip-Flop

ELECTRICALLY TESTED PER:
MIL-M-3851034103

The 54F112 consists of 2wo high-speed, completely independent JK
flip-fiops with Direct Set aad Clear inputs. Synchronous state changes
are initiated by the falling edge of the clock. Triggering occurs at a volt-
age level of the Clock andis not Cirectly related 10 the transition time.
The J and K inputs can change when the clock is in either state without
affecting the flip-fiop, provided that they are in the desired state during
the recommended setup aad hold times refative to the failing edge of
the clock. A LOW signal on 3 or Cp prevents clocking and forces Q or
T HIGH, respectively. Simultaneous LOW signals on Sp and Cp force
both Q and Q HIGH

Asynchronous Inpats:

LOW Input to Sp sets Q to HIGH levei

LOW input to Cp sets Q 1o LOW level

Clear.and Set are independent of clock

Simultaneous LOW on Cn and Sp makes both Q and Q HIGH

w ¥

Mijitary 54F112

PO
i

AVERASLE AS:

1) JN: *
2} 8D *
3) maC: S4FT/BXANC

X = CASE OUTUNE AS FOLLOWS:
PACKAGE: CERD®: €
CERFLAT: ¥
Lce: 2
*Cak Factory hr latest update

PIN ASSIGNMENTS

FUNGON DL RATS L EURNN

{CONDITION A}
Th ot vee
AC TEST CIRCUIT X1 2 2 3 Yoo
J 3 1 4 Yee
107 H @ ¢ ; GND
oy o 5 5 OPEN
LA 1 $11522 TASLE 1] o £ 6 1 oFEN
o [5] 1 1 s oFN
{ GND 8 ] 3 oD
122 NOTE §) Q2 9 5 OFEN
Ry 3 7 ] L &0
TS Vout 2 n wou Yo
Vi © PERTABLE 1 o K2 W R B ver
{SEE NOTE 1) AOTE 2) / o n 9 0 Ve
BS R CISEE o2 uon B G\
12 NTED o1 B B fe GXD
Voo % 8 » oo
BURNIN CONDIIONS:
< Vog =5.0 V MBE.0 { MAX
¥ ] f fem -
Tatke 1
- ~ aov L
"Zf Test Typa P
Vi e} ay i cov tPLH f open
tPHL " open
NOTES:
1. ViN & Input puise has the following characteristics: t = 3 « 2.5 ns, PRR < 1.0 MHz. PHZ open
2. Terminal conditions (pirs not desgnated may be high > 20V, low « 0.8V, or openl.
3. C = 50pF = 10% ncluing $cope arobe, wiring and stray capacace without pacaage 1PZH open
in test fixture. h{ dosed
4. Voltage measuremennts sw 1o be Mmce with respect 1o network ground terminal. ¥4 i e
5. Ry = Ry =493l = 5.0% PzL T Gosed
6. When testing {jaax. the sutput freasency shall be 12 the input frequency.
This o ins info on 3 new product. Specife and in on herein sre subject to change -ixho-noc‘-gc.

MOTOROLA MILITARY ALS/FASTAS/TTL DATA
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Appendix A A‘1

TYPES SN54121, SN54L121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

SNS4121 .,.J OR WPACKAGE

e Programmable QOutput Pulse Width SNS4L121...d OR T PACKAGE
With Rin-t ...35nsTyp ! SN74121, SN74L121 .. .J OR N PACKAGE B
. a
With R, /Cpyy - - . 40 ns 10 28 Seconds Rent/ 5 \
. . Vi NC AC C R,
o Internal Compensation for Virtual = Cﬁ'l] exg Dot NC
Temperature Independence Wilnljidaijueljsys
e Jitter-Free Operatjon up to 90% L
Duty Cycle " } __]
o Inhibit Capability 3 8
L5 -
FUNCTION TABLE
INPUTS OUTPUTS }
Al A2 B [¢] a !
=
Cox M L ow ]1ﬂzﬂJ|,4ﬂsﬂs[]7r
X L H L H
4 N A 2 8 Q GND
X X L L H
L H x L H -
H 1 H n U potitive iogee:  See function rable
+ H H LT ——r—— 4
f 1 " L our MNC=No internal connection
L b 4 1 JL T NOTES: 1. An euternai cepecrnr msy be connectsd betwedn
X Lot JL U Cyut (DOVLIVE) 8 Ry /Cors.
For ox ~ of function wble 2. To use the internst timing resstor, CONNESt Ay
N " ;_: * to Vo, For Imoroved ouite wigth sccurecy nr:d
Mooty ses pace ° re0estability, COMNACT AN sxternsl rewmnor batween

e 4l Rext/C, ang V¥V werth Ry, open<ircuiteg.
description ext/Cont cc at o

These multivibrators feature dual negative-transition-triggered inputs and a single zositive-transition-triggered ifiput
which can be used as an inhibit input. Complementary output pulses are provided.

Pulse triggering occurs at a particutar voltage level and is not directly related to the transition time of the input pulse.
Schmitt-trigger input circuitry (TTL hysteresis) tor the B input allows jitter-free trigger:ng from inputs with transition
rates as slow as 1 volt/second, providing the circuit with an excellent noise immunity of typicaliy 1.2 volts. A}ﬁgh
immunity to VCC noise of typically 1.5 volts is also provided by internal latching circuitry. !

Once fired, the outputs are independent of further transitions of the inputs and are a function only of the tir‘ning
components. Input puises may be of any duration relative to the output pulse. Outout ouise length mav be varied from
40 nanoseconds to 2B seconds by choosing appropriate timing components. With no external timing components
(i.e., Riny connected to VC(C. Cext and Rexi/Cext oPen), an output pulse of typicaily 30 or 35 nanoseconds is achieved
which may be wed as a d-c triggered reset signal. Output rise and fali times are TTL compatible and independent of

pulse length.

Puise width stability is achieved through internal compensation and is virwally indesencent of VGG and temperagure.
In most applications, pulse stability will only be limited by the accuracy of external tming components,
.

Jitter-free operation is maintained over the full temperature and VGG ranges for more than six decades of tilming
capacitance (10pF to 10uF) and more than one decade of timing resistance (2k2 to 30k for' the
SN54121/SNS4L121 and 2 kS2 to 40 k2 for the SN74121/SN74L121). Throuéhout nese ranges, puise width is
defined by the relationship ty(out) ® CextRTIN2 = 0.7 CextRT. In circuits where putse cutoff is not eritical, timing
capacitance up to 1000 uF and timing resistance as low as 1.4 k2 may be used. Also, ne range of jitter-free outout
pulse widths is extended if VCC is held to 5 volts and free-air temperature is 25°C. Duty cycles as high as 90% are
achieved when using maximum recommended RT. Higher duty cycles are available if a certain amount of pulse-width
jitter is ailowed. -

TeExAS INSTRUMENTS
INCOKRKPORATELD



. t Expériments 12

MONO 1 13 D S 10 9 8
” STABLE e
: MULTIVIB- l[a '
: . | RATOR )
sazz | 74121 | (T0C » oL
~ | SCHMITT- _ E__)
TRIGGER ‘

INPUTS —U e r s

Figure H
74121 TTLIC.

About the equipment:

Your ET-1000 trainer uses push-in contacts. These make setting up and’tearing
down circuits quite easy. But these contacts can also get dirty or lopsened,
resulting in intermittent connections. If your circuits do not work properly,
try inserting and removing the wires or components a few times to clean the
contacts. You might also try using a different set of connections. ,
Some of the circuits you will build use potentiometers (pots) tp ad)ust the
performance. Adjust th epots slowly, while observing the affected signal on
your’oscilloscope. These adjustments must be made carefully, or you may
not obtain the desired results.

Now you are ready to being the experiments.
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LOGKC DIAGRAM CONMECTION DIAGRAM
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[
. . Texa Condition
Symbol Paramesr Limits Units Einfess OBerwise Specified]
+25C +125°C -55C
Surtic
; Parametsrs Subgroup 1 Subgroup 2 Subgroup 3
Min Max Min Max Min Max 1
e mqer Vec =45V, o= ~1.0mA,
s -
vou |oeeaicd 25 25 25 V| ViN =20V, otter inputs = 08V,
O Vohzge CP = See Notel),
o eepee Vec =45V, iop= 20mA VL = QBYV,
VoL :j;‘j_’ Vghage 05 05 05 | V |otherisputs 545V or 20V,
CP = {See NotelL
v Inpu: Clampiag 32 v Ve =45 V. ljjg= —1BmA,
ic Vohage other mputs arecpen.
S Vee =55V, Y= 27V.J = 45V,
IH l h_"fm"éu;m » 20 20 | uA |other mputs b GND, 4.5V, (2.7 Vi o
r(See Note 1). |
] Locicat “1” Vee =55V, Vg w 7.0V.J = 45V,
M ’f_ Current 100 100 100 | pA |other bputs = GND, 45V, {1.0 Vi or
e {See Noze 1).
ilogizat 0" Vec =S5V. V=05V,
I Input Currem -0.03] -06 | -003]| -0.6 | -0.03| -0.6 mA |other imputs o 45V,
KancJ SD1 & €D1 =145V or (See Note 1).
(3 - E]
' e Vee =55V, Vingp) = 05V,
he Ton ane 2 —009| -18 | -009| ~18|-003] -1.8 | mA |othermpns & 45V,
Z01 and 2 CDn = See Notel).
Logizal “0”* [
I Inpuz Cusrent —o12| -24 | -012] -24 | ~012| -24 | ma |YCC =85V.CO=05V.5D =0V,
pol other inmputs = 4S8V,
CP1and 2 h )
) - vee =a5V, iy= 55V,
‘oo Diode Current & & 80 MA |SD = DV or 5.5 V.VOUT = 2.5 V.
Shornt Circuit _ _ Ve =55V, VIN=4SY,
Ios Outows Current 60 150 | -60 | -150 60 | =150 | mA | KR G, Visur = O V.
v
Fower Supply Vee =55V, ViN= 45V,
icc Corrent s R 19 | MA 150 - GND or 45V
Logical =17
Vin Input Vokage 20 20 2.0 vV [Vee =45 v.:
Logicai * -
Vi Inpw: Votage 08 08 0.8 \4 Ve = A5V
Subgroup? | Subgroup 8A | Subgroup 8B ;
per Truth Table with Vo = 45V,
Functiora! Tests {(Repestat) Vcc = 55 V,
VINL = 85V, andViNy = 2.5V,
NOTE: N

1. Apply ali vokages then aD0ly 20V, 0V, 3.0 V10 COX, or TOX (as required) then make measurement.

-

MOTOROLA MILITARY ALS/FAST/LS/TTL DATA
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5 Test Ceditio
Symbol Parameter Limits Units {Unless Othenwise snp-diod)
'y
+25C +125°C -55C
Switching Sebgroup 8 | Subgroup 10 | Subgroup 11
or
Mo | Max | Min | Max | Min Max
Prozagstion Delay Voo = 5.0V, Cp = stk
PHLY Daza-Output 33 72 25 9.5 25 95 ns R(\:C- H2-= Py =53;"
CFtc Q i
Propagation Delay Vi £0V, o}
tPLH1 /Date-Output 33 | 27| 25 | 95 | 25 | 385 ns Rfc--ﬁz; é;’“ﬂ-_ Epf.'
CPto Q N
Propagation Delay vee = 5.0V, Cp = BoF,
1PHL2 Daza-Output 33 72| 25 { 95 | 25 9.5 NS IRy = Ry = 498 0 =50%.
cPo 8
Propagation Delay \Y €0V, -
tpLHz | Deta-Output 33 | 77| 25| 95 | 25 | 95 | ns nfc.-a;- ;;,Ln _‘:;
cPod SR
- | Propagetion Delay Vee = 5.0V, ".. pF,
tpHL3? | Data-Output 33 | 77| 20| es | 20 | a5 | ns € H:’_ onn S5 0u
TDor 50w or 0 ! o
Propagation Delay v oV, =57 :F
s | /Data-Output ap | 79| 20| 90 | 20 | 80 | ns Rsc_-ﬁ:—_ e e
Coor30wQord R
Propagation Deiey . Vee = 5.0V, F
tPHLs | Data-Output a3 | 92| 25 {"es | 25 | 85 } ns {JCC R:_ 4‘92"0'.5; :
TDor5010Qor T 3 B
Propagation Delay v '. 5.0V T = =
L4 | Dsta-Output as | 70| 20 {90 | 20 | 80 | s |€C F;'_ PN -_rjfll
ToorSDw0Qor O} e i )
Maximum Clock vee = 50V, Co = TpF,
fmax Frequency % %0 %0 MHz Ry = Ry = 432 0} =£0%.

{






