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Sensor Signal Transmission And Reception VIA Optical Fiber Cable

DINARR

la
welsying yayen

) d

d
WHTIVH  gNEEMIYasal

v 1
1 =<

=Y a d I~ =S [} a a Y a
ﬂsmugymwuﬁﬁaﬂumuﬁmmeamsﬂﬂymmwaﬂgmsﬂsmmg'Jmnssumamummm
MUNIVIAINITHINTANUIAN

Y = Y Y QU
aamumﬂiuiaﬂwsmamnmsmqmﬂmsmﬂns:m

Un1sdinu 2545

--------




(Y] LY d
11550 - avdanauruse s udulonag

Sensor Signal Transmission And Reception VIA Optical Fiber Cable

Yag ,

d

welseIng ven 43015021

Q v

a d

WggINe  anssnyasel 43015046

Q

dal
210158NU5 0¥

a v Y d
WAL DAL STaue UL

Vv 1
1 =

) a i g = @ a a v A
Wswaninusidluarunilsvesmsanmmunangasilsyanisnssumanstodia
113N 3IAINTIUINIANUIAN

% LS Vi, 5%
amiumalulagnszasina i Inaummsaan sz

I | =
Unisanun 2545



a a o
Ysyantinusinisne 2545
MAIBIAINT TN INTANLIAN
a o o = Yy 9 o/
AugImNTTuemans an1tuma Tulagnszvemnaudnammsaiansz s
4 (% v 3
1599 MU - dedgyanauviuae sdu e

Sensor Signal Transmission And Reception VIA Optical Fiber Cable

g °

9/
HIA
L.wedssind yapen 43015021

2. wegswed  gnBmasal 43015046

av ¢ o d
(WA DAUUN NMBTUUN )



% [y d
M35 - asdeyanaumuae siudlaum

Sensor Signal Transmission And Reception VIA Optical Fiber Cable

ag mﬂﬂi £Ind yayen 43015021

Wogswes  qnisutyasel 43015046
I =R aAav o o 4
2MTINYTNE wet. oATUT ST uuss

UnAAge
A i Y Y =1 d' v o g < A o
myaemsiuay lonaudmntivnomiumsdeasthiiinniy uagmsdnyuieun
1 == " 1 1 4 o Y dy o ]
Uszgnaldluaueng A nmuaﬂammmﬁm dmivlulasenui Tivdulonaanidlunis ds

o 1 g
ﬁiUiU’lleW‘LlL“le)S@N R 15U mm‘vu E)iu‘ﬂﬂJJ HAZATNAY llllU\‘il]ﬁ'lfJ‘V]N i)\illﬂﬁ'iN‘BﬂﬂJ -TNYY

4 Y

ﬁfUiIﬂiu“Vlhlﬂiﬂﬂﬁ’JWUL“If@i%gﬂﬂlﬂﬁﬂutﬂuﬁﬂjm1muﬁﬁ uazm“lﬂmmauimma NNAUTU D

u

o

Lﬂaﬂuﬁiyaymum°1m1Juﬁtyiy1m‘M%’ﬂh waziass e 18 Anntaaann

Abstract

The optical fiber communication is widely used, especially for control system. This project
present, a construction of transmitter and receiver for sending the sensor signal via optical fiber cable.
The principle is to convert the analog signal to optical signal and send through optic fiber. The receiving

side will convert optical signal to digital signal and display on Display panel.
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SIEMENS

Plastic Fiber Optic Transmitter Diode
Plastic Connector Housing

Features

No fiber stripping required
Good linearity
Molded microlens for efficient coupling

Plastic Connector Housing

Mounting screw attached to the connector

No cross talk
Auto insertable and wave solderable
Supplied in tubes

Applications

Household electronics
Power electronics
Optical networks
Medical instruments
Automotive electronics
Light barriers

Type Ordering Code

SFH 450 Q62702-P1034

SFH 450V Q62702-P265

Maximum Ratings

2.2 mm aperture holds standard 1000 micron plastic fiber

Interference-free transmission from light-tight housing
Transmitter and receiver can be flexibly positioned

SFH 450
SFH 450V

/ VEX06526

VPX06525

Parameter Symbol Values Unit
Operating temperature range Top ~585...+100 |°C
Storage temperature range TstG -55...+100 [°C
Junction temperature T, 100 °C
Soldering temperature Ts 260 °C

(2 mm from case bottom, <5 s)

Reverse voltage Vr 5 V
Semiconductor Group 73 02.96



SIEMENS SFH 450
SFH 450V
Maximum Ratings (cont'd)
Parameter Symbol Values Unit
Forward current Ie 130 mA
Surge current Irsm 35 A
t<10ps, D=0
Power dissipation Prot 200 mW
Thermal resistance, junction/air Rinua 375 KW
Characteristics (75 = 25 °C)
Parameter Symbol Values Unit
Peak wavelength APeak 950 nm
Spectral bandwidth AM 55 nm
Switching times (R = 50 Q, I =10 mA)
10 % ...90 % R 1 us
90%...10 % tF 1 us
Capacitance (f= 1 MHz, V/r=0 V) Co 40 pF
Forward voltage (I = 10 mA) Ve RE=1& IV
Output power coupled into-plastic fiber DN 40 ... 200 uw
(Ir = 10 mA) see Note 1
Temperature coefficient @)y TCo —-0.5 %IK
Temperature coefficient Vg TCy -1.5 mV/K
Temperature coefficient Apeak yiey 0.3 nm/K

Note 1: The output power coupled into plastic fiber-is measured using a large area detector
at the end of a short length of fiber (about 30 cm). This value must not be used for
calculating the power budget for a fiber optic system with a long fiber because the
numerical aperture of plastic fibers decreases on the first few meters. Therefore the
fiber seems to have a higher attenuation over the first few meters compared with the

specified value.

Semiconductor Group
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SIEMENS SFH 450
SFH 450V
Relative spectral emission Irg; = f{A) Forward current Ir = f{VF)
i single pulse, duration =20 us
100 QHR01938 101 0HR01041
A
g T
Iel l
80 dNPPEEE
\ 2
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; \ ,
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2 i
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SIEMENS SFH 450

SFH 450V

Package Outlines (dimensions in mm, unless otherwise specified)

no
Area not flat 3|
£ = Anode RS
Eg o ___.‘T'.':.:j.—"
S S X e————— e e e
o | : Cathode ,l !
) | 7'8 —]
7.5
29 9.0__|
27 8.2
SFH 450
24.20 | 9200
23.80 8.80
f Cathode
33
oo ]
0 L_( L_J l__+
__1|20.60 #0.60 38
0.40 . <
252 2.54] f
“spacing
~1 5,08 |=
SPOCING " covops2s
SFH 450V
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by MPX2010/D

10 kPa On-Chip Temperature
Compensated & Calibrated
Silicon Pressure Sensors

The MPX2010/MPXV2010G series silicon
piezoresistive pressure sensors provide a very
accurate and linear voltage output — directly
proportional to the applied pressure. These sensors
nouse a single monolithic silicon die with the strain
gauge and thin—film resistor network integrated on
each chip. The sensor is laser trimmed for precise
span, offset calibration and temperature
compensation.

Features
o Temperature Compensated over 0°C to +85°C
« Ratiometric to Supply Voltage

« Differential and Gauge Options
Application Examples

« Respiratory Diagnostics

« Air Movement Control

« Contiollers

o Pressure Switching

Figurc 1 shows a biock diagram of the internal
circuitry on the stand-alone pressure sensor chip.

Vs
(s B e P VWi !
| |
| THIN FILM |
TEMPERATURE 2
| 231N - &
{ SENSING COMPENSATION I i
ELEMENT AND ;
[ ——— - CALIBRATION hiLEL A
: CIRCUITRY :
P B, W LA P =
1

Figure 1. Temperature Compensated and Calibrated
Pressure Sensor Schematic

VOLTAGE OUTPUT versus
APPLIED DIFFERENTIAL PRESSURE
_ The output voltage of the differential or gauge sensor

increases with increasing pressure applied to the
cressure side (P1) relative to the vacuum side (P2).
Similarly, output voltage increases as increasing vacu-
um is applied to the vacuum side (P2) relative to the
pressure side (P1).

Preferred devices are Motorola recommended choices for future use and
best overall value

REV 9

UNIBODY PACKAGE

MPX2010D
CASE 344

MPX2010GP
CASE 344B

MPX2010DP
CASE 344C

MPX2010GS
CASE 344E

MEX2010GSX
CASE 344F
PIN NUMBER T
1 Gnd 3 Vg
+Vout 4 —Vout

NOTE: Pin 1 is noted by the notch in
the lead.

©; Motorola, Inc. 2002

MOTOROLA

antelhyarcd g pw e

MPX2010
MPXV2010G
SERIES

Motorola Preferred Device

COMPENSATED
PRESSURE SENSOR
0 to 10 kPa (0 to 1.45 psi)
FULL SCALE SPAN: 25 mV

SMALL OUTLINE PACKAGE
SURFACE MOUNT

MPXV2010GP
CASE 1369

MPXV2010DP
CASE 1351

PIN NUMBER

1 Gnd 5 N/C
2 . 6 N/C
3 Vs 7 N/C
4 ~Vout 8 N/C

NOTE: Pin 1is note< by the notchiin
the lead.

bagios 2 e
. % digitaldna



" MPX2010 MPXV2C10G SERIES
MAXIMUM RATINGS(NOTE)

Rating Symbol Value Unit
Maximum Pressure (P1> P2) Prnax 75 kPa
Storage Temperature Tstg —40 to +125 °C
Operating Temperature Ta —40to +125 °C

NOTE: Exposure beyond the specified limits may cause permanent damage or degradation to the device.

OPERATING CHARACTERISTICS (Vg = 10 Vdc, Ta = 25°C unless otherwise noted, P1 > P2)

[ Characteristic Symbol Min Typ Max Unit

" Pressure Ra;g—e(T- Pop 0 — 10 kPa
Supply Voltage(@) Vs — 10 16 vdc
Supply Current lo — 6.0 — mAdc
Full Scale Span® Vrce 24 25 26 PR
Offset®) Vot =1.0 — 1.0 mV
Sersitivity AV/AP — 2:5 — mV/kPa
Linearity(® = -1.0 — 1.0 %VEss
Pressure Hysteresis(®) (0 to 10 kPa) — — +0.1 — %VEss
Temperature Hysteresis() (-40°C to +125°C) — — +0.5 .= %VEss
Temperature Effect on Full Scale Span(®) TCVgss -1.0 — 1.0 %VEss
Temperature Effect on Offset(>) TCVqit -1.0 — 1.0 mV
Input Impedance Zin 1000 = 2550 Q
Output Impedance Zout 1400 - 3000 Q
Response Time(®) (10% to 90%) tR — 1.0 — ms
Warm-Up - — 20 - ms
Ofiset Stability(?) — — z0.5 — %VEss

NOTES:

1. 1.0 kPa (kiloPascal) equals 0.145 psi.
2 Device is ratiometric within this specified excitation range. Operating the device above the specified excitation range may induce additional

error due to device self-heating.
3. Full Scale Span (Vess) is defined as the algebraic difference between the output voltage at full rated pressure and the output voltage at the

minimum rated pressure.
4. Offset (Vo) is defined as the output voltage at the minimum raied pressure.

w

6. Response Time is defined &s the time for the incremental change in the output to go from 10

a specified step change in pressure.
7. Offset stability is the product's output deviation when subjecte!

Linearity:

Temperature Hysteresis:

Pressure Hysteresis:

TcSpan:
TcOffset:

. Accuracy (error budget) consists of the following:

Output deviation from a straight line relationship with pressure, using end point method, over the specified

pressure range.

Output deviation at any temperature within the operating temperature range, after the temperature is
cycled o and from the minimum or maximum operating temperature points, with zero differential pressure
applied.

Output deviation at any pressure within the specified range, when this pressure is cycled to and from the

minimum or maximum rated pressure, at 25°C.
Output deviation at full rated pressure over the temperature range of 0 to 85°C, relative to 25°C.

Output deviation with minimum rated pressure applied, over the temperature range of 0 to 35°C, relative

to 25°C.
% to 90% of its final value when subjected to

d to 1000 hours of Pulsed Pressure, Temperature Cycling with Bias Test.

Motorola Sensor Device Data



MPX2010 MPXV2010G SERIES
ON—-CHIP TEMPERATURE COMPENSATION and CALIERATION

| I
30 }— Vs =10Vdc
Tpo=25°C
25|— Pi>P2 L
£ { P = |
5 1 i |~ %’// e
e = e
5 ;5;:5555:: MIN l
B RN WP |20 i i g i S .
ot "— - {—
-5 ‘ OFFSET
kPa 25 5 75 10~ (TYP)
PSI 0.362 0.725 1.09 1.45
Figure 2. Output versus Pressure Differential
Figure 2 shows the output characteristics of the This performance over temperature is achieved by having
MPX2010/MPXV2010G series at 25°C. The output is direct- both the shear stress strain gauge and the thin—film resistor
ly proportional to the differential pressure and is essentially a circuitry on the same silicon diaphragm. Each chip is dynam-
straight line. ically laser frimmed for precise span and offset calibration
The effects of temperature on full scale span and offset are and temperature compensation.
very small and are shown under Operating Characteristics.
STAINLESS STEEL
SILCONE METAL COVER
DIECOAT - pig // EPOXY
\ P1 F CASE
WIRE BCND
e
7
LEAD FRAME Yo

' BOND
P2 :

Figure 3. Unibody Package — Cross—Sectional
Diagram (not to scalz)

Figure 3 illustrates the differential/gauge- die in the basic ating characteristics and internal reliability and qualification
chip carrier (Case 344). A silicone gel isolates the die surface tests are based on use of dry air as the pressure media. Me-
and wire bonds from the environment, while allowing the pres- dia other than dry air may have adverse effects on sensor
sure signal to be transmitted to the silicon diaphragm. performance and long term reliability. Contact the factory for

The MPX2010/MPXV2010G series pressure sensor oper- information regarding media compatibility in your application.

3
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MPX2010 MPXV2010G SERIES

LINEARITY

Linearity refers to how well a transducer’s output follows
the equation: Voy = Vo + sensitivity x P over the operating
pressure range. There are two basic methods for calculating
nonlinearity: (1) end point straight line fit (see Figure 5) or (2)
a least squares best line fit. While a least squares fit gives
the “best case” linearity error (lower numerical value), the
calculations required are burdensome.

Conversely, an end point fit will give the “worst case” error
(often more desirable in error budget calculations) and the cal-
culations are more straightforward for the user. Motorola's
specified pressure senscr iinearitics are based on tie erc
point straight line method measured at the midrange pressure.

} | | tEAsT
LEAST SQUARES FiT. P SQUARE
. | ExaGGERATED. KL . g
2 | PERFORMANCE | s / |
5 il | | STRAIGHT LINE
2 o 17 | | peviaTion
o . L ¥
5 15 I
< I I
a | l
= £ND POINT 1
@ STRAIGHTUNEFIT |
| |
| |
f I I
OFFSET | |
v | |
0 50 100

PRESSURF (% FULLSCALE)

Figure 4. Linearity Specification Comparison

PRESSURE (P1)/VACUUM (P2) SIDE IDENTIFICATION TABLE

Motorola designates the two sides of the pressure sensor
as the Pressure (P1) side and the Vacuum (P2) side. The
Pressure (P1) side is the side containing silicone gel whic
isolates the die from the environment. The Motorola MPX

pressure sensor is designed to operate with positive differen-
tial pressure applied, P1 > P2.

The Pressure (P1) side may be identified by using the
table below:

Part Number Case Type Pressure (P1) Side Identifier

MPX2010D 344 Stainless Steel Cap

MPX2010DP 344C Side with Part Marking

MPX2010GP 3448 Side with Port Attached

MPX2010GS 344E Side with Port Attached

MPX2010GSX 344F Side with Port Attached

MPXV2010GP 1369 Side with Port Attached

MPXV2010DP 3§l Side with Part Marking

ORDERING INFORMATION — UNIBODY PACKAGE (MPX2010 SERIES)

MPX Series
Device Type Options Case Type Order Number Device Marking
Basic Element Differential 344 MPX2010D MPX2010D
Ported Elements Differential, Dual Port 344C MPX2010DP MPX2010DP
Gauge 344B MPX2010GP MPX2010GP
i Gauge, Axial 344E MPX2010GS MPX2010D
! Gauge, Axial PC Mcunt 344F MPX2010GSX MPX2010D
ORDERING INFORMATION — SMALL OUTLINE PACKAGE (MPXV2010G SER!ES)
Device Type Options Case No. MPX Series Order No. Packing Options Marking
Ported Elements | Gauge, Side Port, SMT 1369 MPXV2010GP Trays MPXV2010G
Differential, Dua! Port, SMT 1351 MPXV2010DP Trays MPXV2010G

Motorola Sensor Device Data




MPX2010 MPXV2010G SERIES

SMALL OUTLINE PACKAGE DIMENSIONS

2 PLACES 4 TIPS

oJ s 020 [c]A] 8]

’1 TR E
| [
D ——+———
! | )
Y 8 ! Jecd T
f 8x b
3 (] 0.004 0. & |
B =
B El——

S

GAGE

PLANE L;___

(014 (0.35)) T/L_,

- Y

DETAILG

Ai J
NOTES:

1. CONTROLLING DIMENSION: INCH.

2. INTERPRET DIMENSIONS AND TOLERAMCES PER
ASME Y14.5M-1994.

. DIMENSIONS D" AND “E1* DO NOT INCLUDE MOLD

FLASH OR PROTRUSIONS. KOLD FLASH OR

PROTRUSIONS SHALL NOT EXCEED 0.006 (0.152)

PER SIDE.

DIMENSION " DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR PROTRUSION

w

ol

o SN

) . SLAR

CASE 1369-01

ISSUE O

SHALL BE 0.008 (0.203) MAXIMUM.
INCHES MILLIMETERS

piM| MIN | mAX | MiN | MAX
0300 | 0330 | 7.1 | 762
0,002 | 0010 | 005 | 0.25
0038 | 0042 | 096 | 1.07
0465 | 0485 | 11.81 | 12.32
0717 BSC 18.21 BSC

0465 | 0485 | 11.81 | 1232
0100 BSC 2.54 BSC

0245 | 0255 | 622 | 647

0.120 | 0.130 3.05 3.30
0.061 | 0.071 1.55 1.80
0270 | 0290 6.86 7.36
0.080 | 0.090 2.03 228
0029 | 0.011 0.23 0.28
0.115 | 0125 292 3.17

0° 0° 7°

o |~|olz|=|r|x|n|e gmcvg>‘
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MPX2010 MPXV2010G SERIES
SMALL OUTLINE PACKAGE DIMENSIONS—CONTINUED

2 PLACES 4 TIPS \
T
o000 (0.15) [¢] A[ 8]
%} : |
GAGE
—(——_—Tﬁ PLANE * ‘ () |
5 4 Y
— | — e 014 (035 ¢ Y o
D ____+____—-".$_r A1
= , — | DETAIL G
o | —
X [ | )T
NOTES:
I | ] x b : siEs — 1. CONTROLLING DIMENSION: INCH.
F I @} 0.004 (0.1) ® lcl Al PINT. GND PINT. NIC 2 mg:ﬁﬂ Sf'ffg':?'o~s AND TOLERANCES PER
! Sioiae e 3. DIMENSIONS *D* AND "E1* DO NOT INCLUDE MOLD
r— ! by 3o FLASH OR PROTRUSIONS. MOLD FLASH OR
§ C|
i Eq f : e el PROTRUSIONS SHALLNOT EXCEED 0.% 0152
gl e 4 DIMENSION *b° DOES NOT INCLUDE DAMBAR
B ey PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
: SHALL BE 0.008 (0.203) MAXIMUM.
e INCHES | MILLIMETERS
DIt [ MIN_| MAX | MIN | MAX
A | 0370 | 0390 | 939 | 991
/ A1 ] 0.002 | 0010 | 005 | 025
. b | 0.038 | 0042 | 096 | 1.07
| D | 0465 | 0.485 | 1181 | 12.32
E 0.680 | 0.700 | 17.27 17.78
| E1 ] 0465 | 0.485 | 1181 | 1232
T T e | o0100BsC 254 BSC
F ] 0240 | 0260 | 610 ] 6560 |
| K 0.115 0.135 292 3.43
L 0.040 | 0.060 1.02 1.52
W 1 0270 | 0290 | 686 | 7.37
N 0.160 0.180 4.06 4.57
P 0.009 0.011 0.23 0.28
SEATING T 0.110’ ll 0.1:;0° 2251 3.3_2_1
PLANE b 0

CASE 135101
ISSUE O
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MPX2010 MPXV2010G SERIES
UNIBODY PACKAGE DIMENSIONS

NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994,
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION -A- IS INCLUSIVE OF THE MOLD
STOP RING. MOLD STOPRING NOT TO EXCEED

16.00 (0.630).
INCHES | MILLIMETERS
DIM| MIN | MAX | MIN | MAX
A | 0595 | 0630 | 15.41 | 1600
B | 0514 | 0534 | 1306 | 1356
| c_ {0200 [ 0220 [ 508 | 559 |
D | 0016 | 0020 | 041 | 051
F | 0048 | 0064 | 122 | 163
SEATING G | 0.100BSC 254 BSC
I PLANE J | 0014 | 0016 | 036 | 040
g G L | 0695 | 0.725 | 1765 | 18.42
E = M | 30°NOM 309 NOM
D apL — N | 0475 | 0495 | 12.07 | 1257
0 0) DAMBAR TRIM ZONE: —>f<— R | 0430 | 0450 | 1092 | 1143
[@104136 (O'OUS)OI TI A® THIS IS INCLUDED Y | 0048 | 0052 | 122 | 132
WITHIN DIM. “F" 8 PL 7 T 0106 | 0118 | 268 | 300
STYLE : STVLE 2: STYLE3:
PIN1. GROUND PIN 1. Ve PIN1. GND
2. + OUTPUT 2. - SUPPLY 2. -VouT
3. + SUPPLY 3. + SUPPLY 3. VS
4. = OUTPUT 4. GROUND 4. +VOUT
CASE 344-15
ISSUE Z
“ NQTES:
SEATING [—T— «—— (A} 1. DIMENSIONING AND TOLERANCING PER ANSI
PLANE :} U Y14.5,1982.
2. CONTROLLING DIMENSION: INCH.
R — L ft—1—
H — INCHES MILLIMETERS
D[ MIN | MAX | MIN | MAX
A | 1.145 [ 1475 | 2908 | 2985
ot & D | | B | 0685 | 0715 | 1740 | 18.16
POSITIVE — /—{_-_Q_i) C | 0305 | 0325 | 795 | 826
PRESSURE D | 0016 [ 0020 | 041 | 051
(P1) F | 0048 | 0064 | 122 | 162
"G | 0100BSC 2.54 BSC
W | 018z [ 0194 | 4C2 | 483
J | 0014 | 0016 | 036 | 041
K | 0695 | 0725 | 1765 | 18.42
L [ 02% | 0800 | 737 | 1.62
N _| 0420 | 0440 | 1067 | 11.18
=P P | 0153 | 0159 | 389 | 404
; Q | 0153 [ 0.159 | 389 | 4.04
P | ) 2
1= 1@ 0.25(0.010) (5| TI a®! R | 0230 | 0250 | 584 | 635
S | 0220 | 0240 | 559 | 6.10
u | 0510BSC 23.11 BSC
DapL —>i<—
$[0.13 0005 @[T s ©] 0B R
PIN 1. GROUND
2. + QUTPUT
3. + SUPPLY
4 - OUTPUT
CASE 344B-01
ISSUE B
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Jntersil,

' Dafa Sheet. -

3"/, Digit, LCD/LED Display, A/D
Converters

The Intersil ICL7106 and ICL7107 are high performance, low
power, 31/2 digit A/D converters. Included are seven
segment decoders, display drivers, a reference, and a clock.
The ICL7106 is designed to interface with a liquid crystal
display (LCD) and includes a multiplexed backplane drive;
the ICL7107 will directly drive an instrument size light
emitting diode (LED) display.

The ICL7106 and ICL7107 bring tcgether a combination of
high accuracy, versatility, and true economy. It features auto-
zero to less than 10V, zero drift of less than 1uV/°C, input
bias current of 10pA (Max), and rollover error of less than
one count. True differential inputs and reference are useful in
all systems, but give the designer an uncommon advantage
when measuring load cells, strain gauges and other bridge
type transducers. Finally, the true economy of single power
supply operation (ICL7106), enables a high performance
panel meter to be built with the addition of only 10 passive
components and a display.

Ordering Information
1

 TEMP.
PARTNO. |RANGE(°C)|  PACKAGE | PKG.NO.
ICL7106CPL 01070 |4CLd PDIP E40.6
{ICL7106CM44 01070 |44LdMQFP Q44.10x10 |
licL7107CPL 01070 |40Ld PDIP £40.6
ICL7107RCPL 01070 |40Ld PDIP (Note) | |E40.6
lICL7107SCPL 01070 (40 Ld PDIP (Note) |E40.6
ICL7107CM44 Cto70  |44LdMQFP Q44.10x30

NOTE: “R"indicates device with reversed leads for mounting to PC
board undersice. “S" indicates enhanced stability.

Fqbruar‘_;; 2001 -

ICL7106, ICL7107, ICL7107S

- .File Number- 3082.3

Features

o

Guaranteed Zero Reading for OV Input on All Scéles

True Polarity at Zero for Precise Null Detection

1pA Typicai input Current

True Differential Input and Reference, Direct Display Drive
- LCDICL7106, LED ICL7107

Low Noise - Less Than 15uVp_p

On Chip Clock and Reference

Low Power Dissipation - Typically Less Than 10mW
No Additional Active Circuits Required

Enhanced Display Stability

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

1-888-INTERSIL or 321-724-7143 | Intersil and Design is a tragemark of Intersil Americas Inc.

Copyright © Intersil Americas Inc. 2001



ICL7106, ICL7107, ICL7107S

Pinouts

(1's) <

—

(10') 4

(100's) <

(1000) AB4 [T9]

(MINUS)

ICL7106, ICL7107 (PDIP)

ICL7107R (PDIP)

TOP VIEW TOP VIEW
vl b o osc1 [3 bd ;
o1 [2] [33] osc 2 ] 30] v
c1 [3] [38] 0sC 3 0562 [i2] fec (s o
B1 [4] 37] TEST g [ 38] c1
a1 [5] 3] REF HI P Ed 37] &1
F1 (5] ] REF LO REF HI [ €] 36] A1 3 (1's)
61 [7 ] Crere REF LO [6]] [35] F1
e1 [&] [33] Crer- Crer+ [7] 34] a1
D2 [} [32] COMMON Crer- [£] 33] 1 J
c2 [W® 57 in k1 COMMON [3] 32] p2
2 [T] [30] INLO anN::l % % .
a2 [i2] 5] A-Z =1 B2 { 10
F2 [13 28] BUFF Az [12] 29] A2
E2 [13 7] INT BUFF [13] 28] F2
D3 [i5] 5] V- INT [19] 27] E2 |
B3 [i8] [25] G2 (10%) ‘V' 5 26] b3
F3 [17] 24] €3 c2r0e) i 2] 83 p (100's)
€3 [8] 23] A3 5 (100°s) A 23 [ Sl
7] a3 3 [38] 23] E3
poL [20 [Z1] BP/GND BP/GS; % % S;’E") Apa
(MINUS)
ICL7106, ICL7107 (MQFP)
TOP VIEW
ez
- Low g ! O w
1o\ W T hmL b
RANAARRAT
NCD:@A.: 43742 4140 39738 3796 3684 Yl
 fod I W) || - 32 T1G2
TesTCIT ) 3 31|[—1e3
oscalI—|| 4 30| T]A3
NC [ 5 29|[1]G3
osc 21 6 28|11 BP/GND
OSC 1] 7 27|13 pPOL
V+ (T 8 26T JAB4
Rl i | ) 25T €3
c1CT—]|10 24[—T)F3
BT o 43 14715 16 17 18 19 20 2125 |—J 83

HHUHE BB

A1 F1 G1 E1 D2 C2 B2 AZF2 E2 D3

2
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ICL7106, ICL7107, ICL7107S

Absolute Maximum Ratings

Supply Voltage
ICL7106, V410 V- . oo aees
ICL7107, V+ to GND
ICL7107, V- to GND
Analog Input Voltage (Either Input) (Note 1)
Reference Input Voltage (Either Input). . ......
Clock Input
ICL7106
ICL7107

Operating Conditions

Temperature Range

Thermal Information

Thermal Resistance (Typical, Note 2)

............. 18V PDIPPACKAGE - iains - - <l 5 s 8 b o seia s o o
-------------- 6v MQFP Package ... . jszdiidss e ss vummssns
------------- -9V Maximum Junction Temperature
--------- V+to V- Maximum Storage Temperature Range
--------- V+to V- Maximum Lead Temperature (Soldering 10s)
(MQFP - Lead Tips Only)
...... TEST to V+
....... GND to V+
...... 0°C t0 70°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specificatior: is not implied.

NOTES:

1. Input voliages may exceed the supply voltages provided the input current is limited to £100pA.
2. 9,4 is measured with the component mounted on & low effective thermal conductivity test board in free air. See Tech Brief TB379 for details.

Electrical Specifications (Note 3)

| PARAMETER TEST CONDITIONS [T [ v | max | unir
SYSTEM PERFORMANCE
Zero Input Reading Vin = 0.0V, Full Scale = 200mV -000.0 | £000.C | +000.0 Digital
Reading
' Stability (Last Digit) (ICL710€S, ICL7107S Fixed Input Voltage (Note 6) -09C.0 | +000.0 | +00C.C Cigital
;Only) Reading
Ratiometric Reading Vin = VRee. VRer = 100mV 999 999/10 | 1000 Digital
00 Reading
Rollover Error -ViN = +V N = 200mV = +0.2 &1 Counts
Difference in Reading for Equai Positive and Negative
Inputs Near Full Scale
Linearity Full Scale =200mV or Full Scale = 2V Maximum a 0.2 +1 Counts
! Deviation from Best Straight Line Fit (Note 5) '
i § R e
I ;
; Common Mode Rejection Ratio Vem = 1V, Vi =0V, Full Scale = 200mV (iNote 5) o 50 - pVIv
| Noise Vi =0V, Fuli Scale = 200mV - 15 s ny
(Peak-To-Peak Value Not Exceeded 95% of Time)
Leakage Current Input Vin = 0 (Note 5) - 1 10 pPA
Zero Reading Drift Vin =0, 0°C T6 70°C (Note 5) - 0.2 1 uvrec
Scale Factor Temperature Coefficient V) = 199mV, 0°C To 70°C, - 1 5 ppm/°C
(Ext. Ref. 0ppm/°C) (Note 5)
End Power Supply Character V+ Supply Vjy = 0 (Does Not Include LED Cuzrent for ICL7107) - 1.0 1.8 mA
Current
End Power Supply Character V- Supply Current | ICL7107 Only 0.6 1.3 mA
COMMON Pin Analog Common Voltage 25kQ) Between Commo: and - 2.4 3.0 3.2 \
Positive Supply (With Respect to + Supply)
Temperature Coefficient of Analog Common 25kQ) Between Common and 80 | - ppm/°C
Positive Supply (With Respect to + Supply) 1 II
DISPLAY DRIVER ICL7106 ONLY &
Peak-To-Peak Segment Drive Voltage V+ =to V- =9V (Note 4) 45liN55 6 ; \ ‘.
Peak-To-Peak Backplane Drive Voltage i | J

3
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ICL7106, ICL7107, ICL7107S

Design Information Summary Sheet
« OSCILLATOR FREQUENCY

fogc =0.45/RC
Cosc > 50pF; Rosc > 50kQ
fosc (Typ) = 48kHz

« OSCILLATOR PERIOD
tosc = RC/0.45

« INTEGRATION CLOCK FREQUENCY
fcLock = fosc/4

« INTEGRATION PERIOD
tynT = 1000 X (4/0sC)

« 60/50Hz REJECTION CRITERION
tiNT/te0Hz OF tinT/teoHz = Integer

« OPTIMUM INTEGRATION CURRENT
lINT = 4pA

« FULL SCALE ANALOG INPUT VOLTAGE
VinEs (Typ) = 200mV or 2V

« INTEGRATE RESISTOR

v
INFS
RNt = 7

o INTEGRATE CAPACITOR
Tl

W= T W

« INTEGRATCR OUTPUT VOLTAGE SWING
_ Ui Gy

¢ ViNT MAXIMUM SWING:
(V— + O.SV) < V|NT < (V+ % O.SV), VlNT (Typ) =2V

DISPLAY COUNT
ViN

COUNT = 1000 x v
REF

CONVERSION CYCLE

tcye = tcLock x 4000
tcyc = tosc x 16,000
when fogc = 48kHz; toyc = 333ins

COMMON MODE INPUT VOLTAGE
(V-+1V) < V|y < (V+-0.5V)
AUTO-ZERO CAPACITOR

0.01uF < Cpz < 1pF

REFERENCE CAPACITOR

0.1uF < Crgg < 1uF

Vcom

Biased between Viand V-.

Veom = V+-2.8V

Regulation lost when V+ to V- < =6.8V

If Voom is externally pulled down to (V+ to V-)/2,
the Voom circuit will turn off.

ICL7106 POWER SUPPLY: SINGLE 9V
V+-V-=9V

Digital supply is generated internally

VgnD = V+ - 4.5V

ICL7106 DISPLAY: LCD

Type: Direct drive with digital logic supply ampiitude.

ICL7107 POWER SUPPLY: DUAL £5.0V

V+ = +5V to GND
V- =-5V to GND
Digital Logic and LED driver supply V+ to GND

ICL7107 DISPLAY: LED
Type: Non-Multiplexed Common Anode

Typical Integrator Amplifier Output Waveform (IN T Pin)

l

1
1
AUTO ZERO PHASE !
(COUNTS) |
2999 - 1000 |

|

I

]

SIGNAL INTEGRATE
PHASE FIXED
1000 COUNTS

'
1
{
DE-INTEGRATE PHASE 1
0-1999 COUNTS 1

|

[

|

. Z Bt
< < > < ,

TOTAL CONVERSION TIME = 4000 x tc ock = 16,000 x tosc

5 intersil



ICL7106, ICL7107, ICL7107S

Detailed Description

Analog Section

Figure 3 shows the Analog Section for the ICL7106 and
ICL7107. Each measurement cycle is divided into three
phases. They are (1) auto-zero (A-Z), (2) signal integrate
(INT) and (3) de-integrate (DE).

Auto-Zero Phase

During aute-zero three things happen. First, input high and low
are disconnected from the pins and internally shorted to analcg
COMMON. Second, the reference capacitor is charged to the
reference voltage. Third, a feedback loop is closed around the
system to charge the auto-zero capacitor Cpz to compensate
for offset voltages in the buffer amplifier, integrator, and

comparator. Since the comparator is included in the loop, the A-

Z accuracy is limited only by the noise of the system. In any
case, the offset referred to the input is less than 10pV.

Signal Integrate Phase

During signal integrate, the auto-zero loop is opened, the
internal short is removed, and the internal input high and low
are connected to the external pins. The converter then
integrates the differential voltage between IN Hl and IN'LO fora
fixed time. This differential voltage can be withir a wide
common mode range: up to 1V from either supply. If, on the
other hand, the input signal has no return with respect to the
converter power supply, IN LO can be tied to analog COMMON
to establish the correct common mode voltage. At the end of
this phase, the polarity of the integrated signal is determined.

De-Integrate Phase

The final phase is de-integrate, or reference integrate. Input
low is internally connected to analog COMMON and input

high is connected across the previously charged reference -

capacitor. Circuitry within the chip ensures that the capacitor
will be connected with the correct polarity to cause the
integrator output to return to zerc. The time required for the

11
17

STRAY = o
REF
Crer+y ‘REF HI REFLO) Cpep-
- === - o mm - m == —d -
Vi 34 36 35 33

32
STRAY
b

output to return to zero is proportional to the input signal.
Specifically the digital reading displayed is:

Vin
DISPLAY COUNT = 1000 v
REF

Differential Input

The input can accept differential voltages anywhere within the
common mode range of the input amplifier, or specifically from
0.5V below the positive supply to 1V above the negative
supply. In this range, the system has a CMRR of 86dB typical.
However, care must be exercised to assure the integrator
output does not saturate. A worst case condition would be a
large positive common mode voltage with a near full scale
negative differential input voltage. The negative input signal
drives the integrator positive when most of its swing has been
used up by the positive common mode voltage. For these
critical applications the integrator output swing can be
reduced to less than the recommended 2V full scale swing
with little loss of accuracy. The integrator output can swing to
within 0.3V of either supply without loss of linearity.

Differential Reference

The reference voltage can be generated anywhere within the
power supply voltage of the converter. The main source of
cocmmon mode error is a roll-cver voitage caused by the
reference capacitor losing or gaining charge to stray capacity
on its nodes. If there is a large common mode voltage, the
reference capacitor can gain charge (increase voltage) when
called up to de-integrate a positive signal but lose charge
(decrease voitage) when called up to de-integrate a negative
input signal. This difference in reference for positive or negative
input voltage will give a roli-over error. However, by selecting the
reference capacitor such that it is large enough in comparison
to the stray capacitance, this error can be held to less than 0.5
count worst case. (See Component Value Selection.)

RINT
BUFFER V+

SECTION

N HE o———(X)-
: INT DE- DE+
1
1
AZ
! COMPARATOR
1 Nj
|
132 DE+ DE-
COMMON o—
| INT . INPUT
' 30 ® A-Z AND DE() o
INLO @ J\X‘f

V.

FIGURE 3. ANALOG SECTION OF ICL7106 AND ICL7107
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ICL7106, ICL7107, ICL7107S

Analog COMMON

This pin is included primarily to set the common mode
voltage for battery operation (ICL7106) or for any system
where the input signals are floating with respect to the power
supply. The COMMON pin sets a voltage that is
approximately 2.8V more negative than the positive supply.
This is selected to give a minimum end-of-life battery voltage
of about 6V. However, analog COMMON has some of the
attributes of a reference voltage. When the total supply
voltage is large enough to cause the zener to regulate (>7V),
the COMMON voltage will have a low voltage coefficient
(0.001%/V), low output impedance (=15Q), and a
temperature coefficient typically less than 80ppm/°C.

The limitations of the on chip reference should also be
recognized, however. With the ICL7107, the internal heating
which results from the LED drivers can cause some
degradation in performance. Due to their higher thermal
resistance, plastic parts are poorer in this respect than
ceramic. The combination of reference Temperature
Coefficient (TC), internal chip dissipation, and package
thermal resistance can increase noise near full scale from
25V to 80uVp_p. Also the linearity in going from a high
dissipation count such as 1000 (20 segments on) to a low
dissipation count such as 1111(8 segments on) can suffer by
a count or more. Devices with a positive TC reference may
require several counts to pull out of an over-range condition.
This is because over-range is a low dissipation mode, with the
three least significant digits blanked. Similarly, units with a
negative TC may cycle between over-range and a non-over-
range count as the die alternately heats and cools. All these
problems are of course eliminated if an external reference is
used.

The ICL71086, with its negligible dissipation, suffers from
none of these problems. In either case, an external
reference can easily be added, as shown in Figure 4.

Analog COMMON is also used as the input low return during
auto-zero and de-integrate. If IN LO is different from analog
'COMMON, a common mode voltage exists in the system
and is taken care of by the excellent CMRR of the converter.
However, in some applications IN LO will be set ai a fixed
known voltage (power supply common for instance). In this
application, analog COMMON should be tied to the same
point, thus removing the common mode voltage from the
converier. The same holds true for the reference voltage. If
reference can be conveniently tiec to analog COMMON, it
stiould be since this removes the commion mode voltage
from the reference system.

Within the IC, analog COMMON is tied to an N-Channel FET
that can sink approximately 30mA of current to hold the
voltage 2.8V below the paositive supply (when a load is trying
to pull the common line positive). However, tnere is only
10pA of source current, so COMMON may easily be tied toa

more negative voltage thus overriding the internal reference.

ICL7106
ICL7107

FIGURE 4A.

V+

-

\ 6.8kQ

ICL7106 20kQ
ICL7107 S\

REF HI—> ICL8069

1.2V
REF LO REFERENCE

COMMON

FIGURE 4B.
FIGURE 4. USING AN EXTERNAL REFERENCE

TEST

The TEST pin serves two functions. On the ICL7106 it is
coup'ed to the internally generated digital supply through a
5000 resistor. Thus it can be used as the negative supply for
externally generated segment drivers such as decimal points
or any other presentation the user may want to include on
the LCD display. Figures 5 and 6 show such an application.
No more than a 1A load should be applied.

2

¥+ 1MQ
TO LCD
DECIMAL
POINT
ICL7106
|
BP. BT 1
TEST
37 TO LCD

— BACKPLANE

FIGURE 5. SIMPLE INVERTER FOR FIXED DECIMAL POINT

The second function is a “lamp test”. When TEST is pulled
high (to V+) all segments will be turned on and the display
should read “1888". The TEST pin will sink about 15mA
under these conditions.

CAUTION: In the lamp test mode, the segments have a constant DC

voltage (no square-wave). This may burn the LCD display if main-
tained for extended periods.
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ICL7106, ICL7107, ICL7107S

l lV+
V+ r- -y

__I ]
]
| E{ )>—| toLeo
ICL7106 DECIMAL t 4 peEcimAL
POINT 4 ¢ t_ [ poInTS
seLecT | [

o L

TEST

! cD4030 !

"~ Teno

FIGURE 6. EXCLUSIVE ‘OR’ GATE FOR DECIMAL POINT DRIVE

Digital Section

Figures 7 and 8 show tie digita! section for the ICL7106 and
ICL7107, respectively. In the ICL7106, an internal digital
ground is generated from a 6V Zener diode and a large
P-Channel source follower. This supply is made stiff to

absorb the relative large capacitive currents when the back
plane (BP) voltage is switched. The BP frequency is the
clock frequency divided by 800 For three readings/sec., this
is a 60Hz square wave with a nominal amplitude of 5V. The
segments are driven at the same frequency and amplitude
and are in phase with BP when OFF, but out of phase when
ON. In all cases negligible DC voitage exists across the
segments.

Figure 8 is the Digital Section of the ICI.7107. Itis identical
to the ICL7106 except that the regulated supply and back
piane drive have been eliminated and the segment drive has
been increased from 2mA to 8mA, typical for instrument size
common anode LED displays. Since the 1000 output (pin 19)
must sink current from two LED segments, it has twice the
drive capability or 1SmA.

In beth devices, the polarity indication is “on” for negative
analog inputs. If IN LO and IN Hl are reversed, this indication
can be reversed also, if desired.

N —-— a f b f b f b
IEE Ry & | ’l Ly g g g
LI 1Ly (L gk » DA NaD ¢
d d d
BACKPLANE
——————————————————————————— % Lt H=- -4 HTH-4tHHT - ¢~~~
21 ;
I
]
LCD PHASE DRIVER -
POLCOEL Tt il :
7 7 7
TYPICAL SEGMENT OUTPUT SEGMENT | | SEGMENT | | SEGMENT| [--200 :
T v+ DECODE | | DECODE | | DECODE 5
0.5mA ERE [ RBI; g B '
1
SEGMENT LATCH. ;
OUTPUT T 1
2mA | [ 1] ]ﬂj || J 1
1000's 100's 10's 1's 7 [
COUNTER| |cOUNTER| |COUNTER| |COUNTER|"™ 1
INTERNAL DIGITAL GROUND '
{
TO SWITCH DRIVERS < ]
FROM COMPARATOR OUTPUT 1y
1 Q V+
CcLOCK v :
o =4 A,{ LOGIC CONTROLJ 6.2V
1
500Q
A
i THREE INVERTERS INTERNAL " vV '3’79 TEST
ONE INVERTER SHOWN FOR CLARITY DIGITAL V=1V g
GROUND :
261 ¥
40 39 38 Rl Y
_________________ P S S .’ e e T T
A 'S
0SC 1 0sc 2 0osc 3
S i E

FIGURE 7. ICL7106 DIGITAL SECTION
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CD4046BC

Micropower Phase-Locked Loop 2

General Description

The CD4046BC micropower phase-locked loop (PLL) con-
sists of a low power, linear, voltage-controlled oscillator
(VCO), a source fcllower, a zener diode, and two phase
comparators. The two phase comparators have a common
signal input and a common comparator input. The signal
input can be directly coupled for a large voltage signal, or
capacitively coupled to the self-biasing amplifier at the sig-
nal input for a small voltage signal.

Phase comparator |, an exclusive OR gate, provides a digi-
tal error signal (phase comp. | Out) and maintains 90°
phase shifts at the VCO center frequency. Between signal
input and comparator input (both at 50% duty cycle), it may
lock onto the signal input frequencies that are close to har-
monics of the VCO center frequency.

Phase comparator Il is an edge-controlled digitai memory
network. It provides a digital error signal (phase comp. Il
Out) and lock-in signal (phase pulses) to indicate a locked
condition and maintains a 0° phase shift between signal
input and comparator input.

The linear voltage-controlied oscillator (VCO) produces an
output signal (VCO Out) wnose frequency is determined by
the voitage at the VCOyy input, and the capacitor and resis-
tors connected to pin C1,, Clg, R1 and R2.

The source follov/er output of the VCO,y (demodulator Qut)
is used with an external resistor of 10 kQ or more.

The INHIBIT input, when high, disables the VCO and
source follower to minimize standby power consumption.
The zener diode is provided for power supply regulation, if
necessary.

Ordering Code:

Octcber 1987
Revised March 2002

Features

H Wide supply voltage range:

B Low dynamic power consumption:
at [0 =10 kHz, VDD =5V

1.3 MHz (typ.) at Vpp = 10V
0.06%/°C at Vpp = 10V with

3.0V to 18V

70 uW (typ.)

E VCO frequency:

B Low frequency arift:
temperature

H High VCO linearity: 1% (typ.)

Applications

FM demodulator and modulator

Frequency synthesis and multiplication

Frequency discrimination

Data synchronization and conditioning

Voltage-to-frequency conversion

Tone decoding

FSK modulation

Motor speed control

.

Order Number | Package Number

Package Description

CD4046BCM M16A

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow

CD4046BCN N16E

16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also availabie in Tzpe and Reel. Specity by appending the suffix letter “X"to the ordering code.

dosoiy 099v0vA0

-aseyg 1omo

doo pay201

© 2002 Fairchild Semiconductor Corporation DS005968
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Absolute Maximum Ratingsote 1) Recommended Operating
(Note 2) Conditions (Note 2)
DC Supply Voltage (Vpp) —05t0+18 Vpc  DC Supply Voltage (Vpp) 310 15 Vpe
Input Voltage (Vi) —0.5t0 Vpp 0.5 Vpc  Input Voltage (Vi) 0to Vpp Vpc
Storage Temperature Range (Tg) -65°C t0+150°C  Operating Temoerature Range (Ta) -55°C to +125°C
Power Dissipation (Pp) Note 1: “Absolute Maximum Ratings™ are those values beyond which the
5 salety of the device cannot be guaranteed. They are not meant to imply
Dual-In-Line 706 mW that the devices should be operated at these limits. The table of “Recom-
Small OQutline 500 mW mended Operating Conditions™ and “Electrical Characteristics™ provides
T conditions for actual device operation.
Lead Temperature (T() Note 2: Vgg = OV unless otherwise specified.
(Soldering, 10 seconds) 260°C

DC Electrical Characteristics (Note 2)

. -55°C +25°C +125+C
Symbol Parameter Conditions - Units
Min Max | Min Typ | Max Min Max
Ico Quiescent Device Current Pin 5 = Vpp, Pin14 =Vpp,
Pin3,9=Vsg
Vpp =5V s 0005| 5 150
Vpp = 10V 10 001 | 10 300 | pA
Vpp = 15V 20 0.015 | 20 600
[Pin 5 = Vpg, Pin 14 = Open,
Pin3,9 = Vss
Voo = 5V 45 5 35 185
Vpp = 10V 450 20 {350 650 | pA
Vop =15V 1200 50 | 900 1500
Ve LOW Level Output Voltage Vpp =5V 0.05 0 0.05 0.05
Vpp = 10V 0.05 0 0.05 0.05 \
Vop = 15V 0.05 0 | o005 0.05
Vo H!GH Level Output Voltage Vgp =5V 4.25 4.95 5 4.95
Vin = 10V 9.95 9.95 | 10 9.95 v
Vpo = 15V 14.35 14.85| 15 14.95
Vi LOW Leve! Inpit Voltage Voo = 5V. Vg = 0.5V 0or 4.5V 15 225 | 15 15
Comparator and Signal In Vpp =10V, Vg =1V or 8V 3.0 4.5 3.0 3.0 \Z
Vpp = 15V, Vg = 1.5V or 135V 4.0 6.25 | 4.0 4.0
Viu HIGH Level Input Vcltage Vpp =5V, Vg =0.5V or 4.5V 3.8 3.5 2.75 3.5
Comparator and Signal in \'pp = 10V, Vg = 1V or SV 7.0 7.0 55 7.0 Vv
Vo = 15V, Vo = 1.5V.or 135V 11.0 11.0 | 825 11.0
1o LOW Level Output Curent Vop=5V.Vo =04V _ 0.64 051 [ 0.88 0.36
(Note 4) Vyp = 10V, Vo= 0.5V 1.6 i3 | 225 03 mA
= . | Vpp=15ViVp=1.5V 4.2 34| 88 2.4
o HIGH Level Output Current Voo = 5V, Vg = 4.6V -0.64 -0.51 | -0.88 20.36
(Note 4) Vpp = 10V, Vg = 9.5V -1.6 -1.3 |=2.25 09 mA
Vpp = 15V, Vo = 13:5V 4.2 -34 | -88 -2.4
line Input Current All Inputs Except Signal Input
Vpp = 15V, Viy =0V -0.1 ~105{ -0.1 -1.0
Vpp = 15V, Vi = 15V 0.1 1075 | 0.1 1.0 L
Ci Input Capacitance Any Input (Note 3) 7:5 pF
P; ITotal Power Dissipatiun fo = 10 kHz, R1 =1 MQ,
i R2=e:, VCO=Vcc2
Vpp = 5V 0.07
Vpp = 10V 0.6 mw
Vpp = 15V 2.4

Note 3: Capacitance is guaranteed by periodic testing.
Note 4: lo and I, are tested one output at a time.

3 www.fairchildsemi.com
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CD4046BC

AC Electrical Characteristics (otes)
T4 =25°C, C =5CpF

Symbol | Parameter Conditions Min Typ Max Units
VCO SECTION
oo Operating Current fo =10 kHz, R1=1MQ,
R2=w, VCOy=Vcol2
Vpp =5V 20
Vpp = 10V 90 HA
Vpp = 15V 200
T X Maximum Operating Frequency C1=50pF, R1=10kQ,
R2=w. VCOy=Vpp
Vpp = 5V 0.4 0.8
Vpp = 10V 0.6 12 MHz
Vpp = 15V 1.0 16
Linearity VCO;y =2.5V£0.3V,
R1210kQ, Vpp=5V 1
VCOyy =5V £25Y, o
R1 2 400 kQ, Vpg = 10V 1
VCOjpy=7.5V15V,
R121MQ, Vpp =15V 1
Temperature-Frequency Stability %!°C < 5¢1/f. Vpp
No Frequency Offset, fruy =0 R2=e
Von = 5V 0.12-0.24
Vpp = 10V 0.04-C.08 %l°C
Vpo = 15V 0.015-0.03
Frequency Offset, fyyn =0 Vpp =5V 0.06-0.12
: Vpp = 10V 0.05-0.1 %G
Vap = 15V 0.03-0.06
VCOy Input Resistance Vpp = 5V 10°
Vpp = 10V 108 MQ
Vop = 15V 108
VvCO Output Duty Cycle Vpp =5V 50
Vpp = 10V, 50 %
Vpp= 15V 50
trHL VCO Output Transition Time Vpp =5V 90 200 ns
trp Vpp = 10V 50 100
Vpp = 15V 45 80 y
P{{ASE COMPARATORS SECTION ‘8
Rin Input Resistance
Signal Input Vpp =5V 1 3
Vpp = 10V 0.2 0.7
Vpp = 15V c.1 03
Comparator input Vpp =5V 108 M2
Vop = 10V 7 4
Vpp =15V 108
AC-Coupled Signal Input Voltage Csgrigs = 1000 pF
Sensitivity f =50 kHz
Vpp =5V 200 400
Vpp = 10V 400 800 mv
Vpp = 15V 700 1400

DEMODULATOR QUTPUT
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AC Electrical Characteristics (continued)

J489v0vad

Symbol Parameter Conditions Min Typ Max Units

VCON- Ofiset Voltage RS 2 10kQ, Vpp =5V 150 2.2

Voew RS 2 10K, Vpp =10V 1.50 22 v
RS 2 50 kQ, Vpp =15V 1.50 22

Linearity RS 2 50 kQ

VCOp=2.5V £0.3V,Vpp = 5V 0.1
VCOw =5V £2.5V, Vpp = 10V 0.6 %
VCOuy =7.5V £ 5V, Vpp = 15V 0.5S

ZENER DIODE

Vz Zener Diode Voltage I7=50pA 6.3 7.0 77 v

Rz Zener Dynamic Resistance Iz=1mA 100 Q

Note 5: AC Paiameters are guaranteed by DC correlated testing.

Phase Comparator State Diagrams

PHASE COMPARATOR ¢

INPUT STATE |
COMPARATOR (\ 1 O
N /, 00) 01
j / I
SIGNAL \@ | n
N |
PHASE COMP 1 QUT 0 1
1
PHASE COMPARA [UR Il
INPUT STATE
COMPARATOR
IN
SIGNAL
IN
T
PHASE COMP 1 OUT 0 ] 3 STATE 1
PHASE PULSES 0 l 1 0

FIGURE 2.
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CD4046BC

Typical Waveforms

SIGNAL IN
COMPARATOR IN

PHASE COMP 1 QUT

VCON
(LOW PASS FILTER QUTPUT)

FIGURE 3. Typical Waveform Employing Phase Comparator ! in Locked Condition

SIGNAL IN

COMPARATOR IN

PHASE PULSES

PHASE COMP 11 OUT

VeOy
(LOW PASS FILTER OUTPUT)

PHASE COMPARATOR |

V
VoH
Vou
oo [ o Lo 0 | R
Sl e

S R e | (RS

PHASE COMPARATOR II

et ] e
ST 1-
\gons
W T SWhy=

Vou—

Voo
Vss
Vau
VoL
VoH
VoL

Vo=

FIGURE 4. Typical Waveform Employing Phase Comparator Il in Lacked Condition
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