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TSC7126
3 1/2 Digit A/D Converter

* Low Power Dissipation - 900 uW Max.

General Description

The single chip CMOS TSC7126 incorporates all the active
devices for a 31/2digitanalog-to-digital converter to directly
drive an LCD display. The internal oscillator, voltage refer-
ence and display segment/backplane drivers simplify system
integration, reduce board space requirements and lower
total cost. A low cost, high resolution -0.05% - indicating
meter requires only a display, four resistors, four capacitors
and a 9 V battery. The flat package option eases the mechani-
cal design of low cost, hand held multimeters and systems.

The TSC7126 dual slope conversion technique rejects inter-
ference signals when the integration time is set to a multiple
of the interference signal period. This is especially useful in
industrial measurement environments where 50, 60 and 400
Hz line frequency signals are present.

With an auto-zero error less than 10 uV, zero drift less than
1 uV/°C, input bias current of 10 pA max and rollover error of
less than one count, the TSC7126 brings exceptional value to
the portable battery powered field.

In addition, the differential input and reference allows the
measurement on load cells, strain gauges and other bridge
type transducers. The low power TSC7126 can be used as a
plug-in replacement for the TSC7106 by changing only the
values of seven passive components.

For applications needing a low drift internal voltage refer-
ence refer to the TSC7126A data sheet.

Features

® |Long Battery Life ................ 8000 Hours Typical
® Auto-Zero Cycle

® Guaranteed Zero Reading With Zero Input

O LOWNOISE . iivtiitt ittt 15 uVp-p
® High Resolution (0.05%) and Wide Dynamic Range (72dB)
® Low Input Leakage Current ............. 1 pA Typical

10 pA Maximum
Direct LCD Display Drive - No External Components.
Precision Null Detection With True Polarity at Zero
High Impedance Differential Input
Convenient 9 V Battery Operation With Low
Power Dissipation 500 uW Typical
900 uW Maximum

Internal Clock Circuit

Drop-In Replacement for ICL7126
Available in Compact Flat Package
Industrial Temperature Range Device

Typical Applications

® Thermometry

® Bridge Readouts (Strain Gauges, Load Cells,
Null Detectors)

® Digital Meters

— Voltage/Current/Ohms/Power

— pH

— Capacitance/Inductance

— Fluid Flow Rate/Viscosity/Level

Digital Scales

LVDT Indicators

Portable Instrumentation

Power Supply Readouts

Process Monitors

Photometers
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Figure 1: TSC7126 Clock Frequency 16 kHz
(1 reading/sec.)

Figure 2: TSC7126 Clock Frequency 48 kHz
(3 readings/sec.)
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TSC7126

3 1/2 Digit A/D Converter
e Low Power Dissipation - 900 uW Max.

Absolute Maximum Ratings*

Supplyvoltage(v+tov') .......................... 15V Plastic Package .........c..vivivicine.... 800 MW
Analog Input Voltage (either input) ™ .......... vito Vv’ Operating Temperature
Reference Input Voltage (either input) ........ RART AT (C Device) .......... siiiiiiniiiae... 0°Cto +70°C
Clock Input ........ e e e Testto V* (I Device) .......... e civeen.. —25°C to +85°C
Power Dissipation @ Storage Temperature ................. -65°Cto +160°C
Ceramic Package ........................ 1000 mW Lead Temperature (Soldering, 60sec) ............ 300°C
Electrical Characteristics °
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Zero Input Reading Vin = 0.0V
Full Scale = 200.0 mV -000.0 +000.0 +000.0 Digital Reading
Ratiometric Reading Vin = VREF 999 999/1000 1000 Digital Reading
VREF =100 mV
Rollover Error (Difference in =Vin = #Vn = 200.0 mV -1 +0.2 +1 Counts
reading for equal positive and
negative reading near Full Scale)
Linearity (Max. deviation from Full Scale = 200 mV -1 +0.2 +1 Counts
best straight line fit) or Full Scale = 2.000V
Common Mode Rejection Ratiol4] Vem = £1V, Vi = 0V, _ 50 . uV/V
Full Scale = 200.0 mV
Noise (Pk - Pk value not exceeded 95% | Viy =0V _ 15 . uV
of time) Full Scale = 200.0 mV
Leakage Current @ Input Vin =0V — 1 10 pA
Zero Reading Drift Vin=0 _ 0.2 1 uV/°C
0°< Ta<70°C
Scale Factor Temperature Coefficient Vin=199.0 mV 1 5 ppm/°C
0<Ta<70°C —
(Ext. Ref. 0 ppm/°C)
Supply Current (Does not Vin=0 . 50 100 uA
include Common current) iNote 6
Analog Common Volitage (with respect | 250K() between Common and 2.4 2.8 3.2 v
to positive supply) positive supply
Temp. Coeff. of Analog Common 250K() between Common and — 80 . ppm/°C
(with respect to positive supply) positive supply
Pk-Pk Segment Drive Voltage Vrto V=9V 4 5 6 \
(Note 5)
Pk-Pk Backplane Drive Voltage VitoV-=9V 4 5 6 v
(Note 5)
Power Dissipation Capacitance vs. Clock Frequency — 40 - pF

Notes:

1. Input voltages may exceed the supply voltages provided the input currentis

limited to £100 uA.

2. Dissipation rating assumes device is mounted with all leads soldered to

printed circuit board.

3. Unless otherwise noted, specifications apply at Ta=25°C. fcLock =16 kHz

and are tested in the circuit of Figure 1.

4. Refer to “Differential Input” discussion on page 4.

5. Backplane drive is in phase with: sesgment drive for ‘off’ segment, 180° out of
phase for ‘on’ segment. Frequency is 20 times conversion rate. Average DC
component is less than 50 mV.

6. During auto-zero phase, current is 10-20 pA higher. 48 kHz oscillator,
Figure 2, increases current by 8 ua (typ.).

* Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional operation
of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum

rating conditions for extended periods may effect davice reiiability.

Ordering Information

Pin Temp. Pin Temp.
Part No. Package Layout Range Part No. Package Layout Range
40-Pin 0°C to 60-Pin Unformed 0°C to
TSC7126CPL Plastic Dip Normal 70°C  1SC7126CSQ Plastic Flat Leads 70°C
TSC7126RCPL 40-Pi.n Reveréed O:C Devices with 160 Hour, +125°C Burn-in
Plastic Dip 70°C 40-Pin 0°C to
40-Pin 25°Cto  VSC7126CPL/BI Plastic Dip Normal 70°C
TSC71261JL Normal o
CerDIP +85°C - =
TSC71261UL/BI 40-Pin Normal 2 Clo
TSC7126CBQ 60-Pin Formed 0°C to CerDIP +85°C
Plastic Flat Leads 70°C
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3 1/2 Digit A/D Converter

o Low Power Dissipation - 900 uW Max. TSC7126

Pin Configuration

31 % PIN CONFIGURAT!ON %gi‘zz s p A
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Az (32 29 ]Caz
Fa [13 1 28 | VBUFF NC E E B2
2 1 71
| Ez2[1a] 27 JVINT INLO E E Ce
D3 [15 26 |V~ h N
wos % OE] L2562 o [&] “ ] v
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= REVERSE 7 cer [5] 7] A
05¢2[ 21 iy conrioumation 2] O
osca[3 38 ] ¢ ReF Lo [60] ' 6] &
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vi [0 31]C2 NOTES:
n 1. NC = NO INTERNAL CONNECTION
VINE E B2 10's 2. PINS 8, 23, 38 AND 53 ARE CONNECTED TO THE DIE
Caz[2 29 | A2 SUBSTRATE. THE POTENTIAL AT THESE PINS IS
APPROXIMATELY V+. NO EXTERNAL CONNECTIONS
Veurr[33 ] [28]F2 SHOULD BE MADE.
Vint[4 27 JE2 |
v-[35 26 ] 03
[ e [e] (25183 gq,
1
100 307 24 |F2
] BE (23 ]E3
L G3[19 22 | ABg = 1000's
BP| 20 POL
(BACK PLANE) {MINUS SIGN}
Pin Description
40-Pin DIP 60-Pin
Pin Number Flat Package
Normal (Reverse) Pin Number Name Description
¥ .
1 (40) 13 Vv Positive supply voltage.
2 (39) 14 D1 Activates the D section of the units display.
3 (38) 15 C1 Activates the C section of the units display.
4 (37) 16 B Activates the B section of the units display.
5 (36) 17 A1 Activates the A section of the units display.
6 (35) 18 F1 Activates the F section of the units display.
7 (34) 19 G1 Activates the G section of the units display.
8 (33) 20 E1 Activates the E section of the units display.
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TSC7126

3 1/2 Digit A/D Converter
e | ow Power Dissipation - 900 uW Max.

Pin Description (Cont.)

40-Pin DIP 60-Pin
Pin Number Flat Package
Normal (Reverse)  Pin Number Name Description
9 (32) 21 D2 Activates the D section of the tens display.
10 (31) 25 C2 Activates the C section of the tens display.
11 (30) 26 B2 Activates the B section of the tens display.
12 (29) 27 A2 Activates the A section of the tens display.
13 (28) 28 F2 Activates the F section of the tens display.
14 (27) 29 E2 Activates the E section of the tens display.
15 (26) 30 D3 Activates the D section of the hundreds display.
16 (25) 31 Bs Activates the B section of the hundreds display.
17 (24) 32 F3 Activates the F section of the hundreds display.
18 (23) 33 E3 Activates the E section of the hundreds display.
19 (22) 34 AB4  Activates both halves of the 1 in the thousands display.
20 (21) 35 POL  Activates the negative polarity display.
21 (20) 36 BP Backplane drive output.
22 (19) 37 G3 Activates the G section of the hundreds display.
23 (18) 40 A3 Activates the A section of the hundreds display.
24 17) 41 Cs Activates the C section of the hundreds display.
25 (16) 43 G2 Activates the G section of the tens display.
26 (15) 45 V- Negative power supply voltage.
The integrating capacitor should be selected to give the maximum voltage swing
that ensures component tolerance build up will not allow the integrator
27 (14) 46 VINT output to saturate. When analog common is used as a reference and
the conversion rate is 3 readings per second, a 0.047 uF capacitor may be used.
The capacitor must have a low dielectric constant to prevent roll-over errors.
See INTEGRATING CAPACITOR section for additional details.
Integration resistor connection. Use a 180 k() for a 200 mV full-scale range and a
28 (13) 47 VBUFF 1,80 MQ for 2 V full-scale range.
The size of the auto-zero capacitor influences the system noise. Use a 0.33 uF
29 (12) 49 Caz  capacitor for a 200 mV full-scale, and a 0.033 uF capacitor for a 2 volt full-scale.
See paragraph on AUTO-ZERO CAPACITOR for more details.
30 (11) 51 ViN The low input is connected to this pin.
31 (10) 55 V1+N The high input signal is connected to this pin.
This pin is primarily used to set the analog common-mode voltage for battery
32 © 57 Analog operation or in systems where the input signal is referenced to the power supply.
Common See paragraph on ANALOG COMMON for more details. It also acts as a
reference voltage source.
33 (8) 58 CRer  See pin 34.
. A 0.1 uF capacitor is used in most applications. If a large common mode voltage
34 7) 59 Crer  exists (for example the VIN pin is not at analog common), and a 200 mV scale is
used, a 1.0 uF is recommended and will hold the rollover error to 0.5 count.
35 (6) 60 VREF  See pin 36.
. The analog input required to generate a full-scale output (1,999 counts). Place
36 (5) 1 VRer 100 mV between pins 35 and 36 for 199.9 mV full-scale. Place 1.00 volts between
pins 35 and 36 for 2 volts full-scale. See paragraph on REFERENCE VOLTAGE.
Lamp test. When pulled high (to V+) all segments will be turned on and the display
37 4) 3 Test  should read -1888. It may also be used as a negative supply for externally
generated decimal points. See paragraph under TEST for additional information.
38 3) 4 OSCs See pin 40.
39 2) 6 OSC2 See pin 40.
Pins 40, 39, 38 make up the oscillator section. For a 48 kHz clock (3 readings per
40 (1) 10 OSC1 section) connect pin 40 to the junction of a 180 k() resistor and a 50 pF capacitor.

The 180 k() resistor is tied to pin 39 and the 50 pF capacitor is tied to pin 38.
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3 1/2 Digit A/D Converter
e Low Power Dissipation - 900 uW Max.

TSC7126

Detailed Description

ANALOG SECTION

Figure 3 shows the Block Diagram of the Analog Section
for the 7126. Each measurement cycle is divided into three
phases. They are (1) auto-zero (A-2), (2) signal integrate
(INT) and (3) de-integrate, (DE).

1. Auto-zero phase

Input high and low are disconnected from the pins and
internally shorted to analog COMMON. The reference
capacitor is charged to the reference voltage. A feedback
loop is closed around the system to charge the auto-zero
capacitor Caz 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. The offset referred
to the input is less than 10uV.

2. Signal Integrate phase

The auto-zero loop is opened, the internal short is re-
moved, and the internal input high and low are connected
to the external pins. The converter then integrates the
differential voltage between IN Ht and IN LO for a fixed
time. This differential voltage can be within a wide com-
mon mode range; within one volt of either supply. If, onthe
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 vol-
tage. Atthe end of this phase, the polarity of the integrated
signal is determined.

3. De-integrate Phase

The final phase is reference integrate or de-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 zero. The

time required for the output to return to zero is propor-

tional to the input signal. The digital reading displayed is
VIN

1000 X ——
X Vrer

Differential Reference

The reference voltage can be generated anywhere within the
power supply voltage of the converter. The main source of
common mode error is a roll-over voltage caused by the
reference capacitor losing or gaining charge to stray capac-
ity onits 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 voltage) when called up to deintegrate a
negative input signal. This difference in reference for (+) or
(—) input voltage will give a roll-over error. However, by
selecting the reference capacitor large enough in compari-
son to the stray capacitance, this error can be held to less
than 0.5 count for the worst case condition. See Compo-
nent Values Selection.

Difterential Input

The input can accept differential voltages anywhere within
the common mode range of the input amplifier; or specifi-
cally from 1.0 volts below the positive supply to 1.0 volt
above the negative supply. In this range the system has a
CMRR of 86 dB typical. However, since the integrator also
swings with the common mode voltage, care must be exer-
cised 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 inputsignal drives the integrator

INTEGRATOR

p———— TO DIGITAL SECTION

AZ

COMPARATOR
n

TSC7126

Figure 3: Analog Section of TSC7126.

7-125

“*™ TELEDYNE SEMICONDUCTOR




TSC7126

3 1/2 Digit A/D Converter
¢ Low Power Dissipation - 900 uW Max.

positive when most of its swing has been used up by the
positive common mode voitage. For these critical applica-
tions the integrator swing can be reduced to less than the
recommended 2V full scale swing with little loss of accuracy.
The integrator output can swing within 0.3 volts of either
supply without loss of linearity.

Analog Common

This pin is included primarily to set the common mode
voltage for battery operation 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
2.8 volts more negative than the positive supply. This is
selected to give a minimum end-of-life battery voltage of
about 6V. However, the analog common has some of the
attributes of a reference voltage. When the total supply vol-
tageis large enough to cause the zener to regulate (>7V), the
common voltage will have a low voltage coefficient
(0.001%/%), low output impedance (=15(1), and a tempera-
ture coefficient typically less than 80 ppm/°C.

An external reference may be added to improve temperature
stability. The circuit is shown in Figure 4.

vt v
T
Y 'ReF Hi vt 27K
6.8 VOLT
ZENER "~\
REF LOp— TSC7126
~4
" l'l REF M1 9491 CJ
T5C7126 \2v
REF LO REFERENCE
COMMON
Ve
(a) (b)

Figure 4: Using an External Reference

Analog common is also used as the IN LO 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 at 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
converter. The same holds true for the reference voltage. If
reference can be conveniently referenced to analog COM-
MON, 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 100 uA or more of current to hold the
voltage 2.8 volts below the positive supply (when a load is
trying to pull the common line positive). However, there
is only 1 uA of source current, so COMMON may easily
be tied to a more negative voltage thus over-riding the
internal reference.

Test

The TEST pin serves two functions. It is coupled to the
internally generated digital supply through a 500Q resis-
tor. 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. No more than a 1 mA load
should be applied. Figures 5 and 6 show such an
application.

The second function is a “lamp test”. When TEST is pulled
high (to V*) all segments wili be turned on and the display
should read - 1888. The TEST pin will sink about 10 mA
under these conditions

Caution: In the lamp test mode, the segments have a con-
stant d-c voltage (no square-wave) and may burn the
LCD display if left in this mode for several minutes.

[v+ v+
s
| |
4049

| |

/" ' '

T8C7126 ! !
| | TOLCD

Bp I bo—'— DECIMAL
2 L ] POINT
GND
TEST [—

TOLCD

~~ BACK PLANE

Figure 5: Simple Inverter for Fixed Decimal Poir:

1 i
D+
DECIMAL ‘—::) E ToLco

DECIMAL

TSC7126 POINT D H POINTS
SELECT i
j > 1
i

TEST 4030

°

1
'
-

'___

GND

Figure 6: Exclusive ‘OR’ Gate for Decimal Point Drive

DIGITAL SECTION

Figure 8 shows the digital section for the 7126. An inter-
nal digital ground is generated from a 6 volt Zener diode
and a large P channel source follower. This supply is
made stiff to absorb the relative large capacitive currents
when the backplane (BP) voltage is switched. The BP
frequency is the clock frequency divided by 800. For
three readings/second this is a 60 Hz square wave with a
nominal amplitude of 5 volts. The segments are driven at
the same frequency and amplitude and are in phase with
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TSC7126

BP when OFF, but out of phase when ON. In all cases,
negligible d-c voltage exists across the segments. The
polarity indication is “ON" for negative analog inputs. If
IN LO and IN Hi are reversed, this indication can be re-

versed also, if desired.

System Timing
Three clocking methods may be used: (Figure 7)

To achieve maximum rejection of 60 Hz pickup, the sig-
nal integrate cycle should be a multiple of 60 Hz.
Oscillator frequencies of 60 kHz, 48 kHz, 40 kHz, 33-1/3
kHz, etc. should be selected. For 50 Hz rejection, Oscilla-
tor frequencies of 66-2/3 kHz, 50 kHz, 40 kHz, etc. would
be suitable. Note that 40 kHz (2.5 readings/second) will
reject both 50 and 60 Hz (also 400 and 440 Hz).

1. An external oscillator connected to pin 40. o TSCT126
I 1
2. A crystal between pins 39 and 40. ! |
3. An R-C oscillator using all three pins. } ,_E, ;
. . L. . ! |
The oscillator frequency is divided by four before it clocks ! OUNTER |
the decade counters. It is then further divided to form the : !
three convert-cycle phases. These are signal integrate (1000 S . -\ J
counts), reference de-integrate (0to 2000 counts) and auto- oeXTERNAL CRYSTAL
zero (1000 to 3000 countsi. For signals less than full scale,
auto-zero gets the unused portion of reference integrate. RC NETWORK
This makes a complete measure cycle of 4,000 (16,000 clock TEST
pulses) independent of input voltage. For three readings/ Figure 7: Clock Circuits
second, an oscillator frequency of 48 kHz would be used.
BACKPLANE
_____________________ - =
I'.\ |
TSC7126 I
LCD PHASE DRIVER |
|
|
TYPICAL SEGMENT OUTPUT
+ 7 SEGMENT 7 SEGMENT 7 SEGMENT +200 |
A DECODE DECODE DECODE '
0.5mA |
— SEGMENT '
OUTPUT
LATCH |
2mA
1 I
INTERNAL DIGITAL GROUND l
THOUSAND |« HUNDREDS |« TENS J<«—j UNITS ] I
|
*THREE INVERTORS, TO SWITCH DRIVERS I
06 CLAR TR SHOWN FROM COMPARATOR OUTPUT 1 I
FOR CLARITY. -———_—1
i oV
CLOCK * 6.2V |
+4 LOGIC CONTROL 3 Test
l rvTH - ,VF 4 5000 |
INTERNAL DIGITAL GROUND I @ 26 v
40 39 38 v
_— e = B — — = - — = =8 - — - — - — - — = — = - -
0sC 1 0sc 2 % 0sc3
i
L

Figure 8: Digital Section
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Component Value Selection
1. Auto-zero Capacitor

The size of the auto-zero capacitor has some influence
on the noise of the system. For 200 mV full scale where
noise is very important, a 0.33 uF capacitor is
recommended. On the 2 volt scale, a 0.033 uF capacitor
increases the speed of recovery from overload and is
adequate for noise on this scale.

2. Reference Capacitor

A 0.1 uF capacitor is acceptable in most applications. How-
ever, where a large common mode voltage exists (i.e. the
REF LO pinis not atanalog COMMON  and a 200 mV scale is
used, a larger value is required to prevent roll-over error.
Generally 1.0 uF will hold the roll-over error to 0.5 count in
this instance.

3. Integrating Capacitor

The integrating capacitor should be selected to give the
maximum voltage swing that ensures tolerance build-up
will not saturate the integrator swing (approx. 0.3 volt
from either supply). When the analog COMMON is used
as a reference, a nominal £2 volt full scale integrator
swing is acceptable). For three readings/second (48 kHz
clock) nominal value for CiNT is 0.047 uF, for one reading
per second (16 kHz) use 0.15 uF.

If different oscillator frequencies are used, these values
should be changed in inverse proportion to maintain the
output swing.

The integrating capacitor must have low dielectric
absorption to prevent roll-over errors. Polypropylene
capacitors are recommended for this application.

At three readings/sec., a 750() resistor should be placed
in series with the integrating capacitor, to compensate
for comparator delay.

Typical Applications

4. Integrating Resistor

Both the buffer amplifier and the integrator have a class A
output stage with 6 uA of quiescent current. They can
supply ~1 uA of drive current with negligible non-linearity.
The integrating resistor should be large enough to remain 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 2 volt full scale, 1.8 M(} is near optimum
and similarly 180 K(} for a 200.0 mV scale.

5. Osclllator Components

For all ranges of frequency a ‘50 pF capacitor is recom-
mended and the resistor is selected from the approximate
equation f ~ A5 For 48 kHz clock (3 readings/second),
R=180Kn. RC

6. Reference Voitage

The analog input required to generate full-scale output
(2000 counts) is: VIN = 2 VRer. Thus, for the 200.0 mV and
2.000 volt scale, VRek should equal 100.0 mV and 1.000 volt,
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 weighing system, the designer
might like to have a full scale reading when the voltage from
the transducer is 0.682V. Instead of dividing the input down
to 200.0 mV, the designer should use the input voltage
directly and select VRer = 0.341V. A suitable value for inte-
grating resistor would be 330 K(). This makes the system
slightly quieter and also avoids the necessity of a divider
network on the input. Another advantage of this system
occurs when a digital reading of zero is desired for ViN # 0.
Temperature and weighing systems with a variable tare are
examples. This offset reading can be conveniently gener-
ated by connecting the voltage transducer between IN Hi
and COMMON and the variable (or fixed' offset voltage
between COMMON and IN LO.

To

31

" osc1
osc 2

osc 3

TEST

REF HI

REF LO

€ REF

C REF
COMMON
IN HI

LILILls

n 1 -L
W men == 10uF
-
pd

10K()

E— 220K1)

14
E‘
n

(Vret = 100mV for AC to RMS)

INLO
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o
»
»
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|

522
M rthasi]|

0.047.F

SO

©
<
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Figure 9: AC to DC Converter with TSC7126. Test is Used as a Common Mode Reference Level to Ensure

Compatibility with Most Op-amps.
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3 1/2 Digit A/D Converter

e Low Power Dissipation - 900 uW Max. TSC7126
Typical Applications (Cont.)
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Figure 10: Recommended Values for 2.000 V Fuli-
Scale, Three Readings Per Second.

Figure 12: TSC7126 Using the Internal Reference.
200.0 mV Full-Scale, Three Readings Per
Second, Floating Supply Voltage
(9 V Battery).
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Figure 11: TSC7126 with Zener Diode Reference.

Figure 13: TSC7126 Operated From Single +5 V
Supply. An External Reference Must
Be Used.
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TSC7126

3 1/2 Digit A/D Converter
¢ Low Power Dissipation - 900 uW Max,

Typical Applications (Cont.)
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|033n
RINT A A 5
—

TO DISPLAY

LILIT

'.‘.’TUI JULILS
| ——

TO BACK
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*Values depend on clock frequency. See Figure 10, 12, 15.
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Figure 14: TSC7126 Measuring Ratiometric Values of
Quad Load Cell. The Resistor Values
Within the Bridge are Determined by the
Desired Sensitivity.

Figure 16: TSC7126 Used as a Digital Centigrade

Thermometer. A Silicon Diode-Connected
Transistor Has a Temperature Coefficient

of About 2 mV/°C.
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Figure 15: TSC7126 With an External Band-Gap
Reference (1.2 V Typ) IN LO Is Tied to
Common. Values Shown are for One
Reading Per Second.

Overrange Sigrials from TSC7126

Figure 17: Circuit for Developing Underrange and

Outputs.
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3 1/2 Digit A/D Converter
* Low Power Dissipation - 900 uW Max. , TSC7126

Typical Applications (Cont.)
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Figure 18: Recommended Component Values for 2.00 V Full-Scale, One Reading Per Second.

Package Information

(Package #17)
40-Pin Plastic Dip (PL Package) 60-Pin Flat Package

2.050(51.816) ————=

- [

o o

1060 (1.542) TYP. ;160 0

25
—{ |=="" 002 (0.051) (4.064) (2,3:;5)

TR = e, -85
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T —1 454
/|~ %ﬂ 0315 e 550
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e
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==
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E B DIMPLE OR BUTTON
d b
q b
q b
29001 b (Package #20) “SQ” Package - Unformed Leads
waxd “gw B 40-Pin CerDIP (Package #22)
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- g i
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T d b
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0020 =Y g o T
0015 LI b 1047 =004 &
g 0040| b +.002
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7 “BQ” Package - Formed Leads
/ : (Package #21)

15° MAX\/ L _l‘ 0.012
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