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ABSTRACT

This thesis Presents the product of Digital Flux Density Meter display on Liquit Crystal
Display (LCD) 3.5 digits. The operation is divided into two sections. The first section is flux
density measurement section, it use hall effect principle to measure flux density. The magnetic
field sensor KMZ10B is used for detecting the flux density. The second section is display section.
It uses to convert analog signal to digital signal and control LCD display. The digital flux density
meter can measure flux density from 0 gauss to 20 kilogauss. Moreover, it can measure frequency

of magnetic field at 500 herzt maximum. However, it product error & 5 precent appromately.
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LF353
Dual Operational Amplifier (JFET)

Features Description

* Intemally timmed offset voltage: 10mV The LF353 is a JFET input operational amplifier with an

* Low input bias current: SOpA internally compensated input offset voltage. The JFET input
* Wide gain bandwidth: dMHz device provides wide bandwidth, low input bias currents and
* High slew rate: 13V/ps offset currents.

« High Input impedance: 10'2Q

8-DIP

Internal Block Diagram

e N/

ouT1 o Q Voe
(NT(-) 0 ° ouT2

INT(+) o N2 (-)
Vee o .

IN2 (+)
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LF353

Schematic Diagram
(One Section Only)
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Absolute Maximum Ratings

Parameter Symbol Value Unit
Power Supply Voltage Vce +18 \%
Differential Input Voltage V(DIFF) 30 \
Input Voltage Range Vi 445 \
Output Short Circuit Duration - Coatinuous -
Power Dissipation Pp 500 mw
Operating Temperature Range TOPR 0~ +70 °C
Storage Temperature Range TsTG -65 ~ +150 °C




96

LF353

Electrical Characteristics
(Ve =+15V, VEE= -15V, TA=25 °C, unless otherwise speciﬁcd)

Parameter Symbol Conditions Min. Typ. Max. Unit
Rs=10KQ - 5.0 10 mV
Input Offset Voltage Vio 8 0 °C<TAS+70°C E i
Input Offset Voltage Drift -|AVIO/AT| Rs=10KQ | 0°C<TA<+70°C - 10 - uviec
- 25 100 pA
Input Offset Current llo 5 l 0°C<TASIT0°C m Y
> - 50 200 pA
Input Bias Current IBIAS l 0°C<TA=r70°C = 7 8 Y
Input Resistance Ri - - 1012 - w
: % Vo(p-p) = +0V 25 100 - VimV
Large Signal Voltage Gain G
e : V' | Ri=2a | 0°C<Tas+70°C| 15 - - -
Output Voltage Swing Vor.p) | RL = 10KQ +12 +13.5 - \)
Input Voltage Range VI(R) - +11 | £15/-12 - \%
Common Mode Rejection Ratio CMRR | Rs210KQ 70 100 - ds
Power Supply Rejection Ratio PSRR | Rs210KQ 70 100 - dB
Power Supply Current Icc - 3.6 6.5 mA
Slew Rate SR Gv=1 - 13 - V/iuS
Gain-Bandwidth Product GBW - - 4 - MHz
! f=1Hz ~ 20KHz
Channel Seperation CS (Input referenced) i 120 120 ds
: - Rs =100Q - nV/
Equivalent Input Noise Voltage VNI ol 16 16 JAz
Equivalent [nput Noise Current INI f=1KHz 0.01 0.01 - ;Hizl
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LF353

Mechanical Dimensions

Package

8-DIP
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Magnetic field sensor

DESCRIPTION

The KMZ108 is a sensitive magpnetic field sensor,
employing the magnetoresistive effect of thin-film

permalloy. Its properties enable this sensorto be usedina

wide range of applications for cumrent and field

measurement, revolution counters, angular or linear

position measurement, proximity detectors, etc.

B s P VG S ANEES

KMZ10B

PINNING ” ”
PIN SYMBOL DESCRIPTION ! S uGDscs
1 +Vo output voltage
2 GND ground
3 -V, output voltage
- 2 : Fig.1 Simplified outline SOT195.
4 Vee supply voltage
QUICK REFERENCE DATA
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee bridge supply voltage - 5 12 \%
Hy magnetic field strength -2 - +2 KA/m
Hy auxiliary field - 3 - KA/m
S sensitivity - ~| 4 = mV/V
KA/m
Roridge bridge resistance 1.6 - 2.6 kQ
Voftset offset voltage -1.5 - +1.5 mV/V
CIRCUIT DIAGRAM
MLCT16

ovo

GND

-Vo V,

CcC

Fig.2 Simplified circuit diagram.
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Magnetic field sensor KMZ10B

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee bridge supply voltage : = 12 \%
Ptot total power dissipation : up to Tamp = 130 °C a0 120 mw
Tstg storage temperature —65 +150 °C
Toridge bridge operating temperature —40 +150 °C
150 MsAg2r
P ot
(mw)

100 \

150
Tamb (°C)

Fig.3 Power derating curve.
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Magnetic field sensor KMZ10B
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rihja thermal resistance from junction to ambient - 180 Kw
CHARACTERISTICS
Tamb = 25 °C; Hy = 3 kAIm; note 1. ’
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX, UNIT
Vee bridge supply voltage - 5 - \
Hy magnetic field strength -2 - +2 kA/m
S sensitivity open circuit, notes 2 and 3 | 3.2 - 4.8 mv/v
kA/m
TCVo temperature coefficient of Vec=5YV; - -04 - %IK
output voltage Tj=-25t0 +125 °C
lg=3mA; - 0.1 - %IK
Tj=-25t0 +125°C
Roridge bridge resistance 1.6 - 2.6 kQ
TCRyidge | temperature coefficient of Thridge =—25 to +125 °C - 0.3 - %IK
bridge resistance
Voffset offset voltage -1.5 - +1.5 mV/IV
TCVofset | offset voltage drift Tj=-25to +125°C -3 - +3 Y%
£ K
FL linearity deviation of output Hy =0 to 1 kA/m - - +0.5 %-FS
voltage Hy = 0 to +1.6 kA/m = - +1.7 %-FS
Hy = 0 to 2 kA/m - - 12 %-FS
FH hysteresis of output voltage - - 0.5 %:-FS
f operating frequency 0 - 1 MHz
Notes

1. In applications with Hy < 3 kA/m the sensor has to be reset before first operation by application of an auxiliary field

Hy =3 kA/m.

2. Nodisturbing field (Hq) allowed; for stable operation under disturbing conditions see Fig.4 (SOAR) and see Fig.5 for
decrease of sensitivity.

s - (VoatH, = 1.6 kA/m) - (Vo atH, = 0)
1.6x Vi i




102

Magnetic field sensor KMZ10B

EAIMNNINN il
Anmn Sy [N
Ve T N\ Seiam

(kA/m)

10

NN 3
k \\ safe opera(trL

m area 4
P ]

Hy > 1 kA/m -
@)

Hy 2 1kAm |
1 1

0 1 2 3 4 5 0 1 2 3 4 5
Hy (kA/m) Hy, (kAVm)

In applications with H, <3 kA/m, the sensor has to be reset,
after leaving the SOAR, by an auxiliary field of H, = 3 kA/m,

(1) Region of permissible operation. In applications with H, < 3 kA/m, the sensor has to be
(2) Permissible extension i H, < 1kA/m. resel by an auxllary field of H, = 3 kA/m before using.

Fig.4 Safe Operating Area (permissible disturbing Fig.5 Relative sensilivity (ratio of sensitivity at
field Hg as a component of auxiliary field Hy). certain Hy and sensitivity at H, = 3 kA/m).

MSA926
max 1
78
8 typ
Vo nﬁn\\}
(mV/v) // -
4 A
/ Ca
A
0
7
A7
oA
AT A
& %
/
% i/
-2 -1 0 1 2
Hy (/m)

Ve = constant; H, = 3 KAIM: Tamp = 25 °C; Vomye = 0.

Fig.6 Sensor output characteristics.
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Magnetic field sensor

PACKAGE OUTLINE
Plastic single-ended flat package; 4 in-line leads SOT195
+—F ’
L .
i s D DA
IR INi] {
N
b
1N
< A =y
SR !
> = R
"~ g |
L_l,_l L
D fl chip
[}
i L™
L}
12 Y WP LA | -
L v —J e J L
~ F S M
Ll ! ]
| i |
L 1 J_Z U3 L4
A0 D I
' ' P il C
|-_@—.|
0 1 4 mm
(ST TTTN |
scale
DIMENSIONS (mm are the orlglnal dimenslons)
1
UNT [ A | by | by | DRt | YR &1 1| 1 B Pq
max.
18 | 048 | 07 | 045 | 52 | 48 14.5 |, 0.8
] 16 {040 | 05 | 039 | 50 | aqfudde | rose{=Heduly 07
Notes
1. Terminal dimenslons within this zone are unconlrolled to allow for flow of plastic and terminal irregularities.
REFERENCES
OUTLINE EUROPEAN
VERSION IEC JEDEC Ehg PROJECTION ISSUE DATE
soT1gs =3 97.06-02
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Magnetic field sensor KMZ10B
DEFINITIONS
Data Sheet Status
Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for

use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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37/, Digit, LCDILED Display, AID
Converters

The Intersil ICL7106 and ICL7107 are high performance, low
power, 3112 digit A/O converters. Included are seven
segment decoders, display drivers, a reference, and a clock.
The ICL7106 is designed fo Intedface 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 [CL7106 and ICL7107 bring together a combination of
high accuracy, versatility, and true economy. It features auto-
zero to less than 10yLV, zero drift of less than 1;LVI°C. input
bias cumrent of 10pA (Max), and rollover error of less than
one count. True differential inputs and reference are usefulin
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

TEMP.

PART NO. RANGE (°C) PACKAGE PKG. NO.
ICL7106CPL 0t 70 40 Ld POIP E40.6
ICL7106CM44 0t 70 44 Ld MOFP Q44.10x10
ICL7107CPL 0t070 40 Ld POIP E40.6
ICL7107RCPL 01070 40 Ld POIP (Note) |E40.6
ICL7107SCPL 0t 70 40 Ld PDIP (Note) |E40.6
ICL7107CM44 0t 70 44 Ld MOFP Q44.10x10

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

ICL7106, ICL7107, ICL7107S

Features

< Guaranteed Zero Reading for OV Input on All Scales

True Polarity at Zero fcr Precise Null Detection

1pA Typical Input Current

- True Differential Input and Reference, Direct Display Drive
- LCD ICL7106, 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

.



106

ICL7106, ICL7107, ICL7107S

Pinouts
ICL7106, ICLT107 (POIP) ICLT107R (PDIP)
TOP VIEW TOP VIEW
b 25] 0SC 1
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ct B ‘[ oses osc3 [3] [38] c1
81 [} 37] TEST v [ 81
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ICL7106, ICL7107, ICL7T107S

Absolute Maximum Ratings

Supply Voltage
ICLT106, V+toV-. . ..o .. ..
ICL7107,V+toGND ...............
ICL7107, V-to GND. ...

Analog Input Voltage (Either Input) (Note 1) . . .
Reference Input Voltage (Either lnput). . . . . e

Clock {nput

Operating Conditlons
Temperature Range

CAUTION: Stresses above ihose listed in “Absolde Muximum Ratings® may cause pecmanenl da

...... TEST to V+

Thermal [nformation

GND to V+

...... 0°C to 70°C

(MQFP - Lead Tips Only)

mage o the device. This is a stress

device al thesa or any other coaditions above thase indicated i the oparational sections of this spacificalion Is not implied.

NOTES:

1. Input voltages may exceed the supply voltages provided the input cumrent s limited to +100yA.
2. g4 is measured with the component mounted on a low effective thermal conductivily test board in free air. See Tech Brief TB379 for details.

Thermal Reslstance (Typical, Note 2) 6,4 (°CW)
--------- POIRPackage i s s S S e 50
MQFP Package «..vuueeeeenenennsnn 75
Maximum Junction Temperature . ...........oooeun..... 150°C
--------- Maximum Storage Temperature Range. . ........ -65°C to 150°C
siriaicle Maximum Lead Temperatura (Soldering 10s) ............. 300°C

oaly raling and operation of the

Electrical Specifications  (Note 3)
PARAMETER TEST CONDITIONS [ wan | Tve | max ] UNIT
SYSTEM PERFORMANCE
Zero Input Reading Vi = 0.0V, Full Scale = 200mV -000.0 | $000.0 | +000.0 Digital
8 Reading
Stability (Last Digit) (ICL7106S, ICL7107S Fixed Input Voltage (Note 6) -000.0 | £000.0 | +000.0 Digital
Only) Reading
Ratiometric Reading Vin = VRer. VRer = 100mV 999 999/10 { 1000 Digital
> 00 Reading
Rollover Emor “VIN = +Vjy = 200mV - 10.2 11 Counts
Difference in Reading for Equal Positive and Negative
Inputs Near Full Scale
Linearity Full Scale = 200mV or Full Scale = 2V Maximum - 0.2 *1 Counts
Deviation from Best Straight Line Fit (Note 5)
Common Mode Rejection Ratio Vem= 1V, Vi = 0V, Full Scale = 200mV (Note 5) - 50 y (A
Noise V(g = 0V, Full Scale = 200mV - 15 - Y
(Peak-To-Peak Value Not Exceeded 95% of Time)
Leakage Cument lnput Virg = 0 (Note 5) - 1 10 PA
Zero Reading Drift Vin =0, 0°C To 70°C (Note 5) - 0.2 1 uvrec
Scale Factor Temperature Coefficient Vi = 199mV, 0°C To 70°C, S 1 5 ppm/°C
(Ext. Ref. Oppm/°C) (Note 5)
End Power Supply Character V+ Supply Vi =0 (Does Not Include LED Current for ICL7107) - 10 18 mA
Current
End Power Supply Character V- Supply Current | ICL7107 Only - 06 1.8 mA
COMMON Pin Analog Common Voltage 25kQ Between Common and 24 3.0 3.2 Vv
Positive Supply (With Respect to + Supply)
Temperature Coefficient of Analog Common 25kQ Between Common and - 80 - ppm/°C
Posttive Supply (With Respect to + Supply)
DISPLAY DRIVER ICL7106 ONLY ¥
Peak-To-Peak Segment Drive Voltage V+ =10 V- = 9V (Note 4) 4 S5 6 \
Peak-To-Peak Backplane Drive Voltage
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ICL7106, ICL7107, ICLT107S

Electrical Speclfications

(Note 3) (Continuad)

PARAMETER | TEST CONDITIONS [ v | e [ max | unmw
DISPLAY DRIVER [CL7107 ONLY
Segment Sinking Current V+ = 5V, Segment Voltage = 3V
Except Pins 19 and 20 s 8 -
Pin 19 Only 10 | 16 = mA
Pin 20 Only 4 7 z

NOTES: -

3. Unless otherwise noted, spedifications apply to both the ICL7106 and ICL7107 at Tp = 25°C, for OcK = 48kHz. ICL7106 is lesled in the circuit
of Figure 1. ICL7107 is tested in the circuit of Figure 2.

4. Back plane drive is in phase with segment drive for “off” segment, 180 degrees out of phase for “on” segment. Frequency is 20 times conversion
rate. Average DC component is less than S0mV.

5. Not tested, guaranteed by design.
6. Sample Tested.

Typical Appiications and Test Circuits

i
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C{=0.1yF
Co=0.47pF
C3=0.224F
Cy=100pF
Cg=0.024F
Ry =24kQ
Ry =47KQ
Ry = 100kQ
Ry =1kQ
Rg = 1MQ

FIGURE 1. ICLT106 TEST CIRCUIT AND TYPICAL APPULICATION WITH LCD DISPLAY COMPONENTS SELECTED FOR 200mV FULL
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FIGURE 2. ICLT107 TEST CIRCUIT AND TYPICAL APPLICATION WITH LED DISPLAY COMPONENTS SELECTED FOR 200mV FULL
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{CLT7106, ICL7107, ICL7107S

Component Value Selection

Integrating Reslistor

Both the buffer amplifier and the Integrator have a class A
output stage with 100yA of quiescent curent. They can
supply 4pA of drive cument with negligible nonlinearity. The
Integrating resistor should be large enough to remaln In this
very linear region over the Input voltage range, but small
enough that undue leakage requirements are not placed on

. the PC board. For 2V full scale, 470kQ Is near optimum and
similarly a 47kQ for a 200mV scale.

Integrating Capacitor

The integrating capacitor should be selected to give the
maximum voltage swing that ensures tolerance buildup will
not saturate the integrator swing (approximately. 0.3V from
either supply). [n the ICL7106 or the ICL7107, when the
analog COMMON is used as a reference, a nominal +2V full-
scale integrator swing Is fine. For the ICL7107 with +5V
supplies and analog COMMON tied to supply ground, a
13.5V to +4V swing is nominal. For three readings/second
(48kHz clock) nominal values for CiNT are 0.22yF and
0.10uF, respectively. Of course, if different oscillator
frequencies are used, these values should be changed in
inverse proportion to maintain the same output swing.

An additional requirement of the Integrating capagcitor is that
it must have a low dielectric absorption to prevent roli-over
errors. While other types of capacitors are adequate for this
application, polypropylene capacitors give undetectable
errors at reasonable cost.

Auto-Zero Capacltor

The size of the auto-zero capacitor has some influence on
the noise of the system. For 200mV full scale where noise is
very important, a 0.47uF capacitor is recommended. On the
2V scale, a 0.047yF capacitor increases the speed of
recovery from overload and is adequate for noise on this
scale.

Reference Capacitor

A 0.1pF capacitor gives good resuilts in most applications.
However, where a large common mode voltage exists (i.e.,
the REF LO pin is not at analog COMMON) and a 200mV
scale is used, a larger value is required to prevent roll-over
error. Generally 13F will hold the roli-over error 10 0.5 count
in this instance.

Osclllator Components
For all ranges of {requency a 100kQ resistor Is recommended
and the capacitor is selected from the equation:

_-‘2:5 For 48kHz Clock (3 Readings/sec),

C = 100pF.

=

[

Reference Voltage

The analog Input required to generate full scale output (2000
counts) Is: Vi = 2Vger. Thus, for the 200mV and 2v scale,
VReF should equal 100mV and 1V, respectively. However, in
many applications where the A/D Is connected to a
transducer, there will exist a scale factor other than unity
between the Input voltage and the digital reading. For
instance, in a welghing system, the designer might like to
have a full scale reading when the voltage from the
transducer Is 0.662V. Instead of dividing the input down to
200mV, the designer should use the Input voltage directly
and select Ve = 0.341V., Suitable values for Integrating
resistor and capacitor would be 120kQ and 0.22pF. This
makes the system slightly quieter and also avoids a divider
network on the Input. The ICL7107 with 5V supplies can
accept input signals up to +4V. Another advantage of this
system occurs when a digital reading of zero is desired for
Vin # 0. Temperature and weighing systems with a variable
fare are examples. This offset reading can be conveniently
generated by connecting the voltage transducer between N
Hl and COMMON and the variable (or fixed) offset voltage
between COMMON and IN LO.

{CL7107 Power Supplies

The ICL7107 Is designed to work from +5V supplies.
However, if a negative supply is not available, it can be
generated from the clock output with 2 diodes, 2 capacitors,
and aninexpensive IC. Figure 10 shows this application. See
ICL7660 data sheet for an alternative.

In fact, in selected applications no negative supply is
required. The conditions to use a single +5V supply are:
1. The input signal can be referenced to the center of the
common mode range of the converter.
2. The signal is less than +1.5V.
3. An external reference is used.

V+ .

L ~ -_-L
( CD4009 . =
t 1
t t

vy t !

Osc1 : .
1 LINI14 +

osc2 h { 10

- ! « uf
1 t | 0.047 -

i’CL7107 : ke
i t
GND t t JINS14
V- I
I CaSet s )

V-=33v

FIGURE 10. GENERATING NEGATlV‘E SUPPLY FROM +5V
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Analog COMMON

This pin Is Included primarily to set the common mode
voltage for battery operation (ICL71 06) 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 (=15QQ), 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 respectthan
ceramic. The combination of reference Temperature
Coefficient (TC), internal chip dissipation, and package
thermal resistance can increase noise near fult scale from
254V 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 ICL7106, 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 ata 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
converter. The same holds true for the reference voltage. If
reference can be conveniently tied to analog COMMON, it
should be since this removes the common 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 positive supply (when a load is trying
to pull the common line positive). However, there is only
10yA of source current, so COMMON may easilybe tied to a
more negative voltage thus overriding the internal reference.
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REF HI ‘
1\ 6.8V
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FIGURE 4A.

v :: 6.8kQ
S
IcLT106 20k |

KcLTio7 &
.
REFHI[—> < A ICLB069
12v
REFLO REFERENCE

COMMON

FIGURE 48.
FIGURE 4. USING AN EXTERNAL REFERENCE

TEST

The TESf'pin serves two functions. On the ICL7106 it is
coupled to the intemnally generated digital supply through a
500Q 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 § and 6 show such an application.
No more than a 1mA load should be applied.

v 1MQ

TOoLCD
DECIMAL

POINT
ICL7106

|
TEST

37

o TOLCD
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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l GND

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

Digital Section

Figures 7 and 8 show the digital 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 voltage exists across the
segments.

Figure 8 is the Digital Section of the ICL7107. Itis identical
to the ICL7106 except that the regulated supply and back
plane drive have been eliminated and the segment drive has
been increased from 2maA 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 16mA.

In both devices, the polarity indicaticn Is “on” for negative
analog Inputs. If IN LO and IN Hl are reversed, this indication
can be reversed also, if desired.
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Design Information Summary Sheet

.

.

OSCILLATOR FREQUENCY

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

OSCILLATOR PERIOD

tosc = RC/0.45

INTEGRATION CLOCK FREQUENCY
fcLock =fosc/4

INTEGRATION PERIOD

tint = 1000 x (4/fosc)

60/50Hz REJECTION CRITERION
UNT/t60Hz OF tiNT/ts0Hz = Integer
OPTIMUM INTEGRATION CURRENT
IINT = 4pA

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

INTEGRATE RESISTOR
VinFs
Nt

RinT

INTEGRATE CAPACITOR
oo < Uiy
' VinT

INTEGRATOR OUTPUT VOLTAGE SWING
v < GindCing)

INT CINT
VinT MAXIMUM SWING:

(V- +0.5V) < V|NT <(V+-0.5V), VinT (Typ) = 2V

DISPLAY COUNT

Vin
COUNT = 1000 x -——

REF
CONVERSION CYCLE
tcye =tcLock x 4000
tcye =tosc x 16,000
when fosc = 48kHz; tcyc = 333ms
COMMON MODE INPUT VOLTAGE
(V-+1V) <Vjy < (V+-0.5V)
AUTO-ZERO CAPACITOR
0.01pF < Caz < 1puF
REFERENCE CAPACITOR
0.1puF < CRref < 1puF
Vcom
Biased between Vi and V-,
Vcom = V+ - 2.8V
Regulation lost when V+ to V- < =6.8V
If Voo is externally pulled down to (V+to V-)/2,
the Vo circuit will turn off.
ICL7106 POWER SUPPLY: SINGLE 9V
V+-V-=gv
Digital supply is generated internally
VeND = V+ - 4.5V
ICL7106 DISPLAY: LCD
Type: Direct drive with digital logic supply amplituc: ..

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 (INT Pin)

AUTO ZERO PHASE SIGNAL INTEGRATE DE-INTEGRATE PHASE
COUNTS 0-1999 COUNTS
2999 - 1000 1000 COUNTS

1
1
1
1
1
1
1
L
] 1
] 1
| |
1 PHASE FIXED !
1 1
[} 1
1 |
. .

TOTAL CONVERSION TIME = 4000 x tcq ock = 16,000 x togsc
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