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Abstract

The purpose of this project is to build up a system for transferring data by using Time

Division Multiplexing (TDM) technique. TheMultiplexing system consists of two main parts ,

namely Multiplexing and Demultiplexing parts. In this case , signals from eight input channels

were combined into one output channel by means of TDM and vice versa. The TDM IC used is

MC14051 and a plastic optical is also employed as a transmission line. In addition a light emitting

diode is used as a transmitter and photodiode is used as a receiver that converts optical signal into

electrical signal. It has been found that the system works alright.
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Subsonic 0-10Hz
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Radio frequencies 10° - 10’ Hz
AM , FM , shortwave , television

Microwaves 10 - 3*10" Hz
Infrared ' 3*10" - 510" Hz
Visible light 5%10" - 7.7%10" Hz
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Violet 659 - 769 THz
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a [ o o . ' q’: d aQ
LED Uagiorunounnasiises ( semiconductor leser ) uazuamsamz'lﬁuum mme’i'lﬂ
4 . A XY A
To (leser diode #3o LD ) ginssinniaiunnunianaspunlfiugiuianmid

v
Tunsdeansszuniidan
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Light Emission
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4.1.4.2 Population Inversion
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4.3.2 i laduldlnlaea ( PIN photodiode )
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"INDUSTRIAL FIBER OPTICS

PLASTIC FIBER OPTIC PHOTODIODE .

FEATURES

¢ Mates with Standard, 1000 pm Core,
Plastic Fiber Cable

« |ntemal Micro-lens for Efficient
Coupling )

¢ Inexpensive Plastic Connector
Housing

e Connector-less Interface

» Interference-free Transmission from

- Light-tight Housing ‘

e Simple Fiber Termination and
Connection

e Excellent Linearity

APPLICATIONS

Household Appliances
Power Electronics
Optical Networks 1. Anode
Medical Instruments 2. Cathode
Automotive Electronics
Audio Systems

Orange dot on package

Electronic Games Maximum Ratings (T ,=25°C)
Operating and Storage

DESCRIPTION Temperature Range (T op, T §T@E) - rereererrrrmssereseseeniennnians -40° to 85°C
The IF-D91 is the active photodiode SOJllc;g;:itrx]gnTZ?nn;Z?;?:rJ;e (T ) eemeree et 85°C
device in Industrial Fiber Optics’ family o
of low-cost, medium-frequency, short- (2mm from cgse bottom) (T g) tos5$ ............................................... 240°C
distance fiber optic emitters and Power Dissipation (P1o1) TA=25°C..uiiiiiiieie e 100 mW
detectors. Each emitter and detector De-rate ADOVE 25°%C..... ettt 1.33 mW/°C
consists of a PVC housing, an internal e .
active element such as an LED or Characteristics (T5=25°C) ol
photodetector, and a cinch nut to hold Parameter Symbol [ Value - [ ‘Unit .
the fiber in place. The PVC housing Maximum Photosensitivity ApEAK 850 . - -|-nm -
retains the active element and the cinch - 200-1100 -
nut while optimizing coupling between Spectral Bandwidth (S=10% of Smax) | A\ . B
the active element and the jacketed Rise and Fall Times (10% to 90% to te 5 ns
1000 um plastic fiber. and 90% to 10%) (R =50Q,Vg=20V,
Worki ith this family of fib ics i e

orking wi is family of fiber optics is . 4 E
simple: No special tools or training ;otal Capqmtag:eeo gT 04 pN W
required. Only a sharp knife or razor Espen=Iviy 5 g nm 55 i -uA/“W
blade is needed to terminate the plastic o2 i : JAI
fiber. When the fiber is inserted in the Dark Current (V g=30 volts, Eg=0) Ip <60 | PA-
emitter or detector, tighten the cinch nut. Reverse Breakdown Voltage VigaR 60 \Y
Thereafter, the fiber can be removed v, 12 V]
simply by loosening the nut. Forward Voltage ! -




¥ L %SDUT MOUNTNG HOLE
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7

POSIMONING FOOT
Figure 1. Circuit diagram for measuringrise and fall ' - =
times.

-
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74 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
angle (square).

Normalized Response

2. Insert the fiber through the locking nut and into the
connector until the core tip seats against the internal
micro-lens.

3

TN

o

500 600 700 800 900 1000 1100

L \ - Wavelength - nm 3. Screw the connector locking nut down to a snug

fit, locking the fiber in place.

|

Figure 2. Typical detector response versus wavelength. Figure 3. Cross-section of fiber optic device.

NOTES: ool
1. Y AND Z ARE DATUM DMENSIONS AND THEETIETRE T E

D .
T IS A DATUM SURFACE. A |2324 [25.77 |15 985 .
2. POSTIONAL TOLERANCE FOR D ¢ (2 PL): (86t o.44 340|360
[#» 0.25{0.010) O [T[Yy B[z D] c (991 [10.41 [3%0 |41
3. POSIMOHAL TOLERANCE FOR F DM (2 PL): D [152 [1.63 [.050 |.064
R[0.25(0010) @ [T Y O [2 8] E (419 470 [183  [185
4. POSTIONAL TOLERANCE FOR H DN (2 PL): F lo45 foss |017 Jo23
0250010 B TYB 28] G | 254B5C | .100 B2
5. POSIMONAL TOLERANCE FOR Q 8: :‘ o'ﬁugfa OZootl;gcu =
(#]# 0.25{0.010) B [TTY¥ B ]2 B] K (1035 1157 [408 |88,
6. POSMONAL TOLERANCE FOR B L [1.14 165 [o45  [085
[*]# _0.25(0.010) O [T] N | 2.54 BSC 100 BSC.___
7. DRMMENSIONING AND TOLERANCING PER ANSI Q.35 330 |.120. 1130
Y14.5, 1982, R (1048 [10.99 [413 433
8. CONTROLLING DIMENSION: INCH S| 698 BSC 275 BSC.
U [083 [1.06 [.032  [042
é e | v (688 |[7.11  [270 [280
2 B W | 5.08 BSC 200 BSC _
PN 2. CATHOOE X (1010 [10.68 [397 [427 .

Figure 4. Case outline.
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FEATURES

» Mates with Standard, 1000 pm Core,
Plastic Fiber Cable
+ Intemal Micro-lens for Efficient
Coupling
e Inexpensive Plastic Connector
Housing
Connector-less Interface
Interference-free Transmission from
Light-tight Housing
Simple Fiber Termination and
Connection
Excellent Linearity

APPLICATIONS

Household Appliances
Power Electronics
Optical Networks
Medical Instruments
Automotive Electronics
Audio Systems
Electronic Games

DESCRIPTION

The IF-E91A and IF-E91B are the
infrared LEDs in Industrial Fiber Optics’
family of low-cost, medium-frequency,
short-distance fiber optic emitters and
detectors. Each emitter and detector
consists of a PVC housing, an internal
active element such as an LED or
photodetector and a cinch nut to hold the
fiber in place. The PVC housing retains
the active element and the cinch nut
while optimizing coupling between the
active element and the jacketed 1000 um
plastic fiber.

Working with this family of fiber optics is
simple: No special tools or training
required. Only a sharp knife or razor
blade is needed to terminate the plastic
fiber. When the fiber is inserted in the
emitter or detector, tighten the cinch nut.
Thereafter, the fiber can be removed
simply by loosening the nut.

PLASTIC FIBER OPTIC EMITTER

Vel

1. Cathode E91A  Blue doton package

2. Anode\) E91B- = Green dot on package
1

Maximum Ratings (T ,=25°C)

Operating and Storage

Temperature Range (T op,T STG)---veerreeseereseeeeenesienannas -40° to 85° C
Junction Temperature (T g)...cocoommeeerrimnineinciiee e 85°C
Soldering Temperature
(2mm from case bottom) (T g) t€5S..erriiniiiiiiie 240° C
Reverse Voltage (VR). . cccceeemiimmriieeetnie et 3V
Power Dissipation (P1or) TAZ25°C..miriiiiiccecicecciiinens 100 mW
De-rate ADOVE 25°C.....coiuiiieiee et 1.33 mW/°C
IF-E91A IF-E91B
Forward Current, DC (Ig)..c.cocoeeveieenns BOM A mvsmssssrssrsim 100 mA
Surge Current (Iggym) t€10 psec ..o 2 A 2A
Characteristics (T 5=25°C)
Parameter Symbol | IF-E91A | IF-E91B | Unit
Peak Wavelength Appak |.950 880 nm
Spectral Bandwidth, 50% Iyax | AL 40 80 nm
Output Power Coupled into Orrin 50 100 pw
Plastic Fiber (1 mm core
diameter). Distance lens to
fiber 0.1 mm, 10 cm polished
fiber, [.=100 mA
Switching Times (10% to 90% | t,, t; 1.0 0.5 us
and 90% to 10%) (R =47 Q,
Ig=10 mA)
Capacitance Co 25 25 pF
Forward Voltage (=50 mA) Vi 15max | 1.7max | V
Temperature Coefficient, *peax | TC. 03 0.3 nm/K
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Figure 1. Normalized power launched versus-
forward current.
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POSITIONING  FOOT

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
angle (square).

2. Insert the fiber through the locking nut and into the
connector until the core tip seats against the internal
micro-lens.

3. Screw the connector locking nut down to a snug
fit, locking the fiber in place.

Figure 2. Typical spectral output versus wavelength.

Figure 3. Cross-section of fiber optic device.

MILIMETERS |  INCHES

B [——R——l
1. Y AND Z ARE DATUM DMENSIONS AND Dad [ T wc | Twa |
e 0T T IS A DATUM SURFACE. A {2324 |25.7 915 |.$%5 :
— — _L c 2. POSITIONAL TOLERANCE FOR D ¢ (2 PL: B |8.64 9.4 |340 |36
L S A £ [o[» 0.2500.010) B [T[Y B[z 8] C [391 [1041 [3%0 |410
L ! EEE e «I-—l 3. POSTIONAL TOLERANCE FOR F DB (2 PL: [ D [132_ [1.63 [ .060 |064
T f , RI025(G010] B TIYBZ 8] Fars a70 185 Lass
Y Il K | i 4. POSTIONAL TOLERANCE FOR H DM (2 PL): | F [043 058 017|023
; +[0.25(0.010) O [T[YO[Z £ 288 | 00 TS0
! H [043 Joss [017 [o23
P o D l I 5. POSITIONAL TOLERANCE FOR Q 8: T e
W H [*[® 0.25(0.010) @ [TIY O Z 8] 038 T |os 146
l 6. POSITIONAL TOLERANCE FOR B: L [1.14 [1.65 |045 Loes
[##_0.25(0.010) & [T1] N | 254 BSC 1100 BSC
T A 7. DIMENSIONING AND TOLERANCING PER AMSI Q35 330 [120 [130
Y14.5M, 1982 R [10.48 [1099 |.413 |43
8. CONTROLLING DIMENSION: INCH S| 898BSC 275 BSC
u T———-—l\ U [083 [1.06 032 [042
A _—_i:"; y 7y v [688 [7.11 |20 |28
1] STME 1: 200 BSC
o B4 2 V] soes
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Figure 4. Case outline.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Analog
MuItlpiexerslbemumplexers

The MC14051B, MC140528, and MC14053B analog multiplexers are
digitally—controlled analog switches. The MC14051B effectively implements
an SP8T solid state switch, the MC14052B a DP4T, and the MC14053B a
Triple SPDT. All thres devices feature tow ON impedance and very low OFF
leakage current. Control of analog signals up to the complete supply voltage
range can be achieved.

o Triple Diode Protection on Control Inputs
Switch Function is Break Before Make
Supply Voltage Range = 3.0 Vdc o 18 Vdc

Analog Voltage Range (Vpp -~ VEE) =3.0to 18 V
Note: Vg must be < Vgg

Linearized Transfer Characteristics
Low—noise — 12 nVA/Cydle, f 2 1.0 kiHz Typical
Pin—for—Pin Replacement for CD4051, CD4052, and CD4053
For 4PDT Switch, See MC145518
For Lower RoN, Use the HC4051, HC4052, or HC4053 High-Speed
CMOS Devices
MAXIMUM RATINGS”

Symboi Parameter Value Unit

Vpp | DC Supply Vottage (Referenced to VEE,

Vgs 2 VEER) -05t0+18.0 Vv
Vin, Vout | Input or Output Voitage (DC or Transient)
{Referenced to Vgg for Contro! Inputs and

® & ¥

s & ¢ 2 o

VEE for Switch V0) ~05toVpp+05} V
fin input Current (DC or Transient),
per Control Pin +10 mA
lsw . | Switch Through Current - +25 mA
Pp Power Dissipation. per Packaget 500 mwW
Tsty Storage Temperatums —-65t0+ 150 °C

T Lead Temperature (8-Second Soidering) 2680 °C

* Maximum Ratings are thoss values beyond which damage to the device may occur.
tTemperature Derating:*P and D/DW" Packages: — 7.0 mW/°C From 65°C To 125°C
Cemmic "L” Packages: — 12 mW/°C From 100°C To 125°C

MC140518B MC140528
8-Channel Analog Dual 4-Channe! Anaiog
Muktiplexer/Demuttiplexer MuitiplexerDemuttiplexer
8 O INHBIT { 8 ] INHIBIT
contRols { 1 o-<4A CONTROLS { 10@=A
10 048 ge—{p X013
9 e—4C 12— X0
13 e—{X0 14 o X1 COMMONS
o X[TE3 o swicHes | 1e—{3
SWITCHES } 12 o3 prgony INOUT 1= YO
wout § 1 o4 se—yt Y[o3
5 o—{X5 20— Y2
2 0—1X8 40— Y3
4 o—x7
Vpp =PIN 16 ) Vpp=PiN 16
Vgg=PING Vgg=PINS
VEp=PINT . VEg=PIN7

MC14051B
MC140528
MC14053B-

. L8UFFIX
CERAMIC
- CASE 620

P SUFFIX
PLASTIC
CASE 648

D SUFFIX
soic -
CASE 751B
ORDERING INFORMATION

MC14XXXBCP Plastic
MC14XXXBCL -  Ceramic
MC14300(BD S0IC

Ta =-55° to 125°C for all packages.

MC14053B
Triple 2-Channel Analog
Mumplexarloommﬂplexor

-0 14

OUTAN

o4

Vpp=PiN 16
Vgg=PING
Vge=PIN7

Nota: Control Inouts refarenced to Vee. Analoa Inputs and Outouts reference to Ve, Vee must be < Vee.
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ELECTRICAL CHARACTERISTICS

-55°C 25°C 125°C
. Characteristic. *"; | Symbol | Vpp |  Test Conditions Min [ Max | Min ] Typ # | Max | Min | Max | Unit
SUPPLY REQUIREMENTS (Voltages Referenced to VEE)
Power Supply Voltage VoD — |Vpp-3.02Vgg2>Vgg| 30 18 3.0 — 18 3.0 18 "
Range  -2i:Z, s | .~
Quiescent Current Per “lob [ 5.0 | Control Inputs: — | 50 | — 0.005 50 | — | 150 | pA
Package 10 Vin =Vsgor Vpp, — 10 — 0.010 10 — 300
15 | Switch VO:VEg < Vo | — 20 —_ 0.015 20 —_ 600
< Vpp,and
1 R e . Asz,tch =< 500 mvV**
Total Supply Current Ip(av) | 50 |[Ta=25°Conly(The A/KHZ) f + [ pA
(Dynamic Plus 10 channe! component, Typical Eggg ; fI lgg
Quiescent, Per Package 15 | (Vin— Vout/Ron, is © 36| Ak} 4 18D
not included.) ’
CONTROL INPUTS — INHIBIT, A, B, C (Voltages Referenced to Vgg)
Low-Level Input Voitage ViL 5.0 | Rgnp = per spec, e 1.5 — 225 15 — 15 \'
10 | lof = per spec — |80 | — 4.50 30 | — | 30
15 — 4.0 — 6.75 4.0 — 40
High-Level Input Voltage ViH 5.0 |Ron = per spec, 35 = 3.5 2.75 s 35 == v
r 10 | loff = per spec 7.0 — 70 5.50 —_ 7.0 =
15 hh - 1 825 - 11 _
Input Leakage Current lin 15 |Vihn=0o0rVpp — | £0.1 | — |£0.00001 | £0.1 | — 1.0 | pA
Input Capacitance Cin — —_ _ —_ 5.0 7.5 _ —_ pF
SWITCHES INJOUT AND COMMONS OUT/IN — X, Y, Z (Voltages Referenced to VEg)
Recommended Vio — | Channel On or Off 0] VpD 0 — VoD 0 VpD | VPP
Peak—to-Peak Voltage
Into or Out of the Switch
Recommended Staticor  {AVgwitch | — | Channel On 0 600 0 — 600 0 | 300 | mV
Dynamic Voltage Across
the Switch™ (Figure 5)
Output Offset Voltage Voo — | Vin=0V, No Load — — — 10 — — — nY
ON Resistance Ron 5.0 |AVgwitch <500mv*, | — | 800 | — 250 1050 | — |1200] @
10 | Vin=ViLorVi4 — |40 | — 120 500 | — | 520
15 (Control), and Vjp = — 220 — 80 280 —_ 300
0 to Vpp (Switch)
AON Resistance Between | ARgp 5.0 — 70 - 25 70 — 135 Q
Any Two Channsls in the 10 — 50 — 10 50 — 95
Same Package 15 — 45 —_ 10 45 = 65
Off—Channel Leakage loff 15 |Vin=ViLorViH — |x100| — £0.05 |£100 | — [+1000} nA
Cument (Figure 10) {Controt) Channel to
Channel or Any One
Channel _
Capacitance, Switch VO Cyo — | Inhibit=Vpp — — — 10 —_— — — pF
Capacitance, Common Ot | Cop — | Inhibit=Vpp pF
(MC14051B) — e - 60 e - _
(MC140528B) - | -] - 32 - | - —
(MC14053B) — — — 17 — —_ —
Capacttance, Feedthrough | Cyo — | Pins Not Adjacent — — —_ 0.15 — - - pF
(Channsl Off) — | Pins Adjacent — — — 0.47 - — —

#Data labeled “Typ" is not to be used for design purposss, but is intended as an indication of the IC’s potential performance.
* For voltage drops across the switch (AVswitch) > 600 mV ( > 300 mV at high temperature), excessive Vpp current may be.drawn, i.e. the
current out of the switch may contain both Vpp and switch input components. The reliability of the device will be unaffected unless the Maximum
Ratings are exceeded. (See first page of this data sheet.)

MC14051B MC14052B MC140538
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ELECTRICAL CHARACT ERISTICS® (C;_=50pF, TA =26°C) (VEE < Vgg unless otherwise indicated)

VoD - VEE Typ #
Characteristic Symbol Vdc All Types Max Unit
Propagation Delay Times (Figure b) tPPLH. tPHL ns
Switch Input to Switch Qutput (R = 10 kQ)
MC14051
tPLH, tPHL = (0.17 hs/pF) Cy_+ 26.5 ns 5.0 as 50
tPLH, tPHL = (0.08 ns/pF) C_+ 11 ns 10 15 40
tPLH, tpHL = (0.06 ns/pF) C_ + 9.0 ns 15 12 30
MC14052 ns
PLH. tPHL = (0.17 ns/pF) C|_ + 21.6 ns 5.0 30 75
tpL H, tPHL = (0.08 ns/pF) CL+80ns 10 12 30
tPLH, tPHL = (0.06 ns/pF) CL+70ns 15 10 25
MC14053 ns
tPLH, tPHL = (0.17 ns/pF) Gy + 165 ns 5.0 25 65
'P{H, tPHL = (0.08 ns/pF) C + 4.0 ns 10 8.0 20
tPLH, tPHL = (0.06 ns/pF) C{_ + 3.0 ns 15 6.0 15
Inhibit to Output (R; = 10 kO, VEE = Vgg) tpHZ, tpL 7, ns
Output “1” or “0" to High Impedancs, or tzH, tp71
High Impedanice 1o *1" or “0" Lavel
MC14051B 5.0 350 700
10 170 340
15 140 280
MC140528B 5.0 300 600 ns
10 185 310
18 125 250
MC140538 5.0 275 550 ns
10 140 280
15 10 220
Control Input to Qutput (AL =10k, VEE = Vgg) tPLH, tPHL ns
MC14051B 5.0 360 720
10 160 320
15 120 240
MG14052B 50 325 650 - ns
10 130 260
15 90 180
MC14053B 5.0 300 600 ne
10 120 240
15 80 160
Second Harmonic Distortion — 10 0.07 - Yo
(AL =10KQ, f = 1 kHz) Vi, = 5 Vpp
Bandwidth (Figure 7) " BW 10 17 —_ MHz
(AL =1kQ, Vin = 12 (Vpp-VEE) p-p, Cp = 50pF
20 Log (Vouw'Vin) = — 3 dB)
Off Channsl Feedthrough Attenuation (Figure 7) — 10 -50 — aB
RL = 1KQ, Vin = 112 (Vpp ~ VEE) pp
fin= 4.5 MHz — MC14051B
fin= 30 MHz — MC140528
fin = 55 MHz — MC140538
Channel Separation (Figure 8) -~ 10 -50 —-— dB
(RL =1k, Vi = 122 (Vpp-VEE) pp,
fin =3.0 MHZ
Crosstalk, Control Input to Common O/I {Figure 9) —_ 10 75 — mV
(R1=1kQ R =10kQ
Control tTi 4 = tp =20 ns, Inhibit = Vgg)

* The formulas given are for the typical characteristics only at 25°C.

#Data labelled “Typ” is not lo be used for design purposes but In intended as an indication of the IC's potential performancs.

MOTOROLA CMOS LLOGIC DATA

MC14051B MC14052B MC14053B
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L Vpp Voo vpp L
INOUT IL_J l___!I OUT/N
o - > 4 O
i1 Jim
— VEE
e |
o
LEVEL =
CONVERTED
il . INOUT OUTAN
j—_ CONTROL
= VEE
Figure 1. Switch Circuit Schematic¢
TRUTH TABLE 16 $VDD
i
Cantrol Inpats INH 60— —  BINARY TO 1-OF-8
Select ON Switches A 11 o— LEVEL DECODER WITH
. B 10 0— CONVERTER (H
Inhibit [C* B A |MC14051B [ MC14052B | MC14053B C 90— | INHIBT
0 0 0 0 X0 YO X0 [Z0 YO X0 $—T ' I
) 0 0 1 X1 Y1 X1 |zo Yo X1 o 8A'VSS 70OV ll | II I
o |o 1 o0 X2 Y2 X2 [Z0 Y1 X0 e PRI L
0 0o 1 1 X3 Y3 X3 |Z0 Y1 Xi X1 4o N&l I 11
o |1 0 o| xa Zi YO X0 o Tl L
o |1 o 1 X5 zt Yo X1 46 Jalr ™D
0 11 @8 X6 i Yt Xo X4 1o ﬁ 1
0 111 X7 Z1 Yt xi X5 50 ﬁ——«l -
1 X X X None None None X6 20 g_‘
* Not applicable for MC14052 LR &
x=en U Figure 2. MC14051B Functional Diagram
16 g VpD
i ] 160 Vpp
INH 60— (EvEL || BINARYTO1-OF-4 3 1
A 100 L | DECODER WITH INH 60—
B o] VR i Ato Ve L
o B 100—| CONVERTER | IR
T T L 1] c 9o i
ss EE
X0 12 > & T 1 SIVSS TgVEE l l I
X1 14
& R | ¢o13x 111
X2 150 - ] X0 120 BT -
X3 o %ﬂ— X1 130 k3 !
e | ol ||
Y0 1o R Y0 2o~ PRIT 1T $—otsy
| 303 ¥ |
Y2 20— ] 20 50— 3%
Y3 40— % 71 30 :

Figure 3. MC14052B Functional Diagram

Figure 4. MC14053B Functional Diagram

MC14051B MC14052B MC14053
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Figure 5. AV Across Switch

A, B, and C inputs used to tum ON or OFF
the ewitch under test.

Vout
vssro——'lﬁﬂ Ry ICL=SOPF

Vi

Voo-Vee _ M\
2

Figure 7. Bandwidth and Off~-Channel
Feedthrough Attenuation

Figure 8. Crosstalk, Control Input to
Common OA

NOTE: See also Figures 7 and 8 on Paga 6-51.

TEST CIRCUITS

PULSE
GENERATOR

i

Yoo VEe Ve Vpo

Figure 6. Propagation Delay Times,
Control and Inhibit to Output

O ®W >
2

2 i

L-O;VE;_.QU_
2

OFF

v,
_L R ICL-::DF

&

Vin

Figure 8. Channel Separation
(Adjacent Channels Used For Setup)

OFF CHANNEL UNDER TEST

y 4 Voo
%_'O’"'ov
CONTROL { £

|

OF IC ?’WWS w0 Vee
l 1 | ©Vpo

|_comon oV

OVpp

Figure 10. Off Channel Leakage
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T T e e

Vbp KEITHLEY 160
DIGITAL
MULTIMETER
10k Sa—o 2
1kQ :
VDDO—DEH RANGE X-Y
g PLOTTER
VEE=Vss
L
Figure 11. Channel Resistance (RON) Test Circuit
TYPICAL RESISTANCE CHARACTERISTICS
350 350
—~ 30 — 300
2 =2
X X
S 250 Q 250
w 57}
S e
= 200 = 200
2] 12
w
g 1% v @ 15 o N Tp = 125°C —
> A= e h
® 10 = [ S 10 P cama. SIS i, SN
> r— =T~ 25°C > | 1
3 50 = -55°C & 50 -p°C
0 0
-10 -80 ~6.0 -40 -20 0 02 40 60 80 10 -10 -80 -60 -40 -20 0 02 40 60 80 10
Vin, INPUT VOLTAGE (VOLTS) Vin, INPUT VOLTAGE (VOLTS)
Figure 12.Vpp =7.5V,VEg =-75V Figure 13. Vpp=5.0V, VEg =- 5.0V
700 350 1 T
Ta=25°C
— 600 — 300 A\
) =2 l
= z |
S 50 S 20 \ Vpp=25V
w L
% 400 % 200 / \
b / B 7
w w
Z o AN 2w
-2 =125°C & 50V
© o ,1//\ N\ A ! © o N _
z ’/ S\ z ——— —~ 75V
T 100 \_55'00 T 5
|
0 ' 0
-10 -80 -60 -40 =20 0 02 40 60 80 10 -10 -80 -60 -40 -20 0 02 40 60 80 10
Vin, INPUT VOLTAGE (VOLTS) Vin, INPUT VOLTAGE (VOLTS)
Figure 14.Vpp =25V, VEE=-25V Figure 15. Comparison at 25°C, Vpbp =-VEE
PIN ASSIGMENT
MC14051B MC14052B MC14053B
X4[ 1o 16 {1 Vpp Yo[] 1e 16 [] Vbp Yi[]1e 16 [] Vpp
X6 2 15X ya[l 2 15 [] X2 Yo 2 1501Y
X[ 3 14 x Y[ 3 14 1 x1 210 3 141X
X7[ 4 13 {1 X0 Y3[] 4 131X Z[ 4 13gx1
X5[ 5 12[1X3 Yigs 12 1 X0 0[5 12 [] X0
INH & 1A INH[] 6 1 X3 INHO 6 A
Vee[] 7 1018 Vegf] 7 10]A Vee ] 7 10[]B
vssga 9fic vssl] 8 9flB Vss [ 8 sfic
MC14051B MC14052B MC14053B MOTOROLA CMOS LOGIC DATA
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APPLICATIONS INFORMATION

Figure A fllustrates use of the on—chip level convertsr de-

above Vpp and/or below VgE are anticipated on
taﬂedinFrgurssz,s;and4.TheO—to—5VDigitaJContmlsig- dwamets,ax'oemaldiodes(ox)arsmcomndedasshom
nalis ussdtodlrecuyconholasvp.panalogalgnal. In Figure B, These diodes should be small signal types ablg
The digital contro! logic levels are determined by Vpp and to absorb the maximum anticipated current surges during
Vss. The Vpp voltaga is the togic high voitage; the Vss voit- clipping. :
ageis logic low. For the exampls, Vpp =+5V = logic high at The absofute maximum patential difference between Vop
the controf inputs; Vss =GND =0V = logic low. and VEg is 18.0 V. Most parameters are specified uptoisvy
The maximum analog signal levei Is determined by Vpp which Is the recommended maximum difference betwean
andVEE. The Voovottagedeberminesmemmdmumrecom- Vpp and VEE
mended peak abave Vgg. The VEE voltage determines the supplies are not required. Howsver, Vgg must
maximum swing below Vgg. For the example, Vpp - Vgg = be greater than or equal to VEE. For example, VbD=+10V,
5 V maximum swing above Vgg; VSS~VEE =5V maximum VSS=+5V,and VEg -3V Is acceptable. See the Table
swing below Vgg. The example shows a + 4.5V signal which , below.
gllows a 1/2 volt margin at each peak. If voltage transients
+5V P— ,——‘5 v
Voo Vss VEE
—— +45YV
o Voo SWITCH
ANALOG SIGNAL vo COMMON| = 9Vpy - GND
Y MCi40518  O7 ANALOG SIGNAL
¥C14052B
MC140528 — 45y
EXTERNAL 0-~TO-5 V DIGITAL INHIBIT,
DIGTAL CONTROL SIGNALS ABC
CIRCUITRY
e Figure A. Application Exampie
Vbp Vbp
Bx Dx
ANALOG COMMON
1o on =
Dx Dx
, Vee Ve
Figure B. Externat Germanium or Schottky Clipping Diodes
POSSIBLE SUPPLY CONNECTIONS
Control inputs
Yop Vg VEE Logic High/Logic Low | Maximum Analog Signal Range
In Voits in Volis in Voits in Voits in Voitg
+8 0 -8 +8/0 +8to—8t16vp.p
+5 0 -12 +5/0 +5m—12=17Vp..p
‘+5 0 [} +5/0 +5t00=5 Vp_p
+5 0 -5 +5/0 +5to-5=10Vp_p
+10 +5 -5 +10/+5 +10to-5=15Vp_p
MOTOROLA CMOS LOGIC DATA MC14051B MC140528 MC140538
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'OUTLINE DIMENSIONS

CERAMIC DIP PACKAGE

L SUFFIX

CASE 620-10
ISSUE V

B

SEATING

PLANE
F—"

D iwspL

©[0250010@[T[2 O]

.

[©]025 0010/®]7] B O]

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ANSIY14.5M, 1982, ;

CONTROLLING DIMENSION: INCH,
DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.

i

-~

WHERE THE LEAD ENTERS THE CERAMIC
BODY.

0125 | 0170 | -348-| “431

. DIMENSION F MAY NARROW TO 0.76 (0.030)

ijsysysi Ry

o,

(@025 0010®@[T[2 @ |

4
y T SEATING
T

P SUFFIX
PLASTIC DIP PACKAGE
CASE 64808
ISSUE R
alhlslhialy

m 9 F

)O B

1 o ¥

HETLTITGA L::&:L‘:ﬂ

F c L
[ L \ !

J—le M

NOTES:

. DIMENSIONING AND TOLERANGING PER ANS!
Y14.5M, 1982,

2 CONTROLLING DIMENSION: INCH. .

3. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL
4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
S. ROUNBED CORNERS OPTIONAL.

INCHES MILLIMETERS
| DM/ N | MAX | WM | wax
Al 0740 [ 0770 | 18.80 | 1955
B 10200270 | 63 | 6
C 10145 [ 0175 | 369 | 444
0 | 0015 [ 0021 | o. 053
Floow | 070 1@ [~ 117
G | 0100BSC 2.54BSC -
H | 0.0508SC 1.278SG.
J | 0008 [ 0015 | 021 [ 02
K | 010 | 0130 | 280330
L0295 [ 0305 | 750 | 774
" 0°f 10°] o°F 10°
S [ 0c0 [ 0040 [ 051 | 301

MC14051B MC14052B MC14053B
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