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Description

The Intersil ICL7116 are high performance, low power, 3 12 digit, A/D converters. Incl uded are seven
segment decoders, display drivers, a reference, and a clock. The ICL7116 is designed to interface with
a liquid crystal display (LCD) and includes a multiplexed backplane drive.The ICL7116 have all of the featur
es of the ICL7106 with the addition of a HOLD Reading input. With this input, it is possible to make a
measurement and retain the value on the display indefinitely. To make room for this feature the reference
low input has been connected to Common internally rather than being fully differential.

These circuits retain the accuracy, versatility, and true economy ofthe ICL7106. They feature

auto-zero to less than 10V, zero drift of less than 1uV/ °C, input  bias current of 10pA maximum, and roll
over error of less than one count. The versatility of true differential input is of particular advantage when
measuring load cells, strain gauges and other bridge-ty pe transducers. And finally, the true economy of
single power supply operation (ICL7116) enables a high performance panel meter to be built with the addition
of only eleven passive components and a display.

Features

* HOLD Reading Input Allows Indefinite Display Hold

- Guaranteed Zero Reading for OV Input
« True Polarity at Zero for Precise Null Detection
« 1pA Typical Input Current
- Direct Display Drive
-LCDICL7116
« Low Noise - Less Than 15pV p.p  (Typ)
< On Chip Clock and Reference
- Low Power Dissipation - Typically Less Than 10mw
« No Additional Active Circuits Required

- Surface Mount Package Available

Operating Conditions

Temperature Range . .. ... .. 0°Cto 70C
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Electrical Characteristics

Ta = 25°C, feLock = 48kHz, Vrer = 100mV

PARAMETER TEST COND|T|OI\I1|SMITQ MIN. TYP. MAX.
SYSTEM PERFORMANCE
Zero Input Reading Vin = 0V, Full Scale = 200mV -000.0 +000.0 | +000.0 Digital
) Reading
Ratiometric Reading Vin = Veee. Veee = 100mV 999 999/1000 | 1000 Digital
-Vin=+Vin = 195mV Difference
Rollover Error in Reading for Egual Positive and - +0.2 +1 Counts
Negative Inputs Near Full Scale
Full Scale = 200mV or Full Scale =
Linearity 2V Maximum Deviation from Best - +0.2 *1 Counts
Straight Line Fit (Note 5)
Common Mode Rejection Vem = #1V, Viy = 0V, . 50 - UV
Ratio Full Scale = 200mV (Note 5)
VN = 0V, Full Scale = 200 mV
Noise (Peak-To-Peak Value Not Exceeded - 15 - [\
95% of Time) (Note 5)
Leakage Current Input Vin= 0 (Note 5) - 1 10 pA
Zero Reading Drift Vin = 0,0°C To 70°C (Note 5) - 0.2 1 uv/°c
iii'::j::or Temperature Vi = 190mV, 0°C T0 70°C (Note 5) - 1 5 ppm/°C
V + Supply Current Vin=0 - 1.0 1.8 mA
COMMON Pin Analog 25kQ Between Common and
Common Voltage Positive Supply (With Respect to + 24 8.0 3.2 \Y
Supply)
Temperature Coefficient of 25kQ Between Common and
Analog Common Positive Supply (With Respect to + - 80 - ppm/°C
Supply) (Note 5)
DISPLAY DRIVER (ICL7116
ONLY)
Peak-To-Peak Segment Drive
Voltage V+ =toV-=9V, (Note 4) 4 5.5 6 v
Peak-To-Peak Backplane

NOTES:

1. Input voltages may exceed the supply voltages provided the input current is limited to +100pA.

2. 634 is measured with the component mounted on an evaluation PC board in free air.

3. Unless otherwise noted, s pecifications apply to both the ICL7116. ICL7116 is tested in the circuit of Figure 1.
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 50mV.

5. Not tested, guaranteed by design.
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Absolute Maximum Ratings

ICL7116, VHtO V- . .o 15v
Analog Input Voltage (Either Input) (Note 1) .

V+ to V- Reference Input Voltage (Either Input) . . .............
V+ to V-

Clock Input

Thermal Information

Maximum Junction Temperature. . .. .........cvvun... 150 °C
Maximum Storage Temperature Range . . . ... ... . -65°C to 150¢
C Maximum Lead Temperature (Soldering 10s). ... ......... 300

°c

Typical Applications Circuit

Ci=0.1pF
Cy = 0.47yF
Ca = 224F
Ca = 100pF
Cs=0.01kQ
Ry = 24kQ)
R, = 47kQ
Rz = 100kQ
R4 = 1kQ
Rs = 1MQ

DISPLAY

FIGURE 1. ICL7116 TEST CIRCUIT AND TYPICAL APPLICATION WITH LCD DISPLAY COMPONENTS SELECTED FOR
200mV FULL SCALE
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DESIGN INFORMATION SUMMARY SHEET

OSCILLATOR FREQUENCY

fosc = 0.45/RC

COSC = 5{][3": Rosc = B0k

fosc (Typ) = 48kHz

OSCILLATOR PERIOD

tosc = RC/0.45

INTEGRATION CLOCK FREQUENCY
feLook = fosc/4

INTEGRATION PERIOD

tiyt = 1000 x (4/fosc)

60/50Hz REJECTION CRITERION
t|\1—."l tagnz OF it/ tsorz = Integer
OPTIMUM INTEGRATION CURRENT
I = 4pA

FULL SCALE ANALQG INPUT VOLTAGE
Vines (Typ) = 200mV or 2V
INTEGRATE RESISTCOR

_VinFs

R =
INT = Tt

INTEGRATE CAPACITOR

(hnTithnr

Cint = VinT

INTEGRATOR OQUTPUT VOLTAGE SWING
) hyr)

W =
INT
Cint

-

Vinr MAXIMUM SWING:

(V-+1.0V) < Vit = (V+-0.5V), Vint (Typ) =2V

-

DISPLAY COUNT
1‘.( N
COUNT = 1000 x
VREF

CONVERSION CYCLE

teve = toroek x 4000

tove = tosc X 160{]0

when fosc = 48KHz; teve = 333ms
COMMON MODE INPUT VOLTAGE
(V- +1V) < Vi < (V+-0.5V)
AUTOQ-ZERO CAPACITOR

0.01pF < Caz < 1pF

REFERENCE CAPACITOR

U'“JF = CqEF <= lI.IF

VCOM

Biased between V+ and V-.
Veom=V+-2.8V

Regulation lost when V+ to V- < = 6.8V.
If Veom I1s externally pulled down to (V+to V-)/2,
the Veewm circuit will turn off.

ICL7116 POWER SUPPLY: SINGLE 9V
V- V-=9Y

Digital supply is generated internally
WresT = V+ - 4.5V

ICL7116 DISPLAY: LCD

Type: Direct drive with digital logic supply amplitude.

TYPICAL INTEGRATOR AMPLIFIER OUTPUT WAVEFORM (INT PIN)

AUTO ZERD PHASE SIGNAL INTEGRATE
(COUNTS) PHASE FIXED
1000 COUNTS

1
|
I
1
2998 - 1000 |
|
I
[

i "l

DE-INTEGRATE PHASE
- 1999 COUNTS

L

TOTAL CONVERSION TIME = 4000 x toiock= 16,000 x tosc
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