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Low Power, 32 Digit A/D Converter

General Description

The Maxim |CL7137 is a monolithic analog to digital
converter with all the necessary active devices to directly
interface with a light emitting diode (LED) display.

Fealures

+ Improved 2nd Source! (see 3rd page for
“Maxim Advantage™”)

Excluding the LED display current, the (CL7137 supply ¢ Guaranteed first reading recovery from overrange
current is under 200iA, making it suitable for battery + Zero Input Gives Zero Reading
operation. + Drives LED Displays Directly
Versatility and accuracy are inherent features of ~ "
this converter. The dual-slope conversion technique d lt;?;r’::l?rgi#gvperp) without hysteresis or
automatically rejects interference signals common in 9 9
industrial environments. The true differential input and + True Differential Reference and Input
reference are particularly useful when making ratio- . .
metric measuremeants {ohms or bridge transducers), ¢ Monolithic, Low Power CMOS Design
and the zero-integrator phase in Maxim's ICL7137
eliminates overrange hangover and hysteresis effects.
Finalty, this device offers high accuracy by lowering
roltover error to less than one count and zero reading z
drift to less than 12V/°C. Ordering Information
. PART TEMP. RANGE PACKAGE
. Applications —
These devices can be used in a wide range of digital [\CLAS7EPL  07Clo 70°C 40 Lead Plastic DIP |
pane! meter applications. Most applications, however. in- ICL7TISTCIL  0°C1o +70°C 40 Lead CEADIP <‘
volve the measurement and display of analog data; IGL7137CQH  0°Clo +70°C 44 Lead Plastic Chip Carriar |
Pressure Conductance ICL7A376/D  6°Cta 170°C  Dice 4
Voltage Current
Resistance Speed
Temperature Material Thickness
Typical Operating Circuit _ , Pin Configuration
l Top View
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{Detailed Cireunt Diagram—See (ast page) Sea last page for Plastic Chip Carrier Bin Configuration

Th: 'Maxim Advantage™ ' sipnrfies an upgraded quility ieve! Atno additional cos! we offer a second-source device thal s subjec! (o thetollowing guaranitead
performance over tamperalure along wilh tighter fest speeificshons on many kay paramelers: and device enhancemsants, when necded, gt Fesuit m mproveo

performance withaut changing the funci:anahiy,
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ICL7137

Low Power, 32 Digit A/D Converter

ABSOLUTE MAXIMUM RATINGS

Supply Voltage ¥* ..., .. I LY Power Dissipation (Note 2)
VT e -V CerdipPackage .............. ... ...... 1000mwW
Analog Input Valtage {either input} (Note 1) .......... vita v Plastic Package ....... e ... BOOmW
Reference Input Voltage either input) DRAR R Operating Temperature Range ......... 0°C to +70°C
CloTK IMPUE o e e e e eas GND to v* Storage Temperature Range ........ -65°C 1o +160°C
Lead Temperature (Soldering, 60sec.) ........ +300°C

MNote 1:  Input voltages may exceed the supply voltages, provided the input current is limited to +100.A.
Note 2 Dissipalion rating assumes device is mounied with all leads soldered 15 printed circuit hoard
Stresses above those listad under “Absolute Maxrrum Relings ' may cause permanent demage to the device. Thase are siress ratings only and funchonal

operalion of the dovico af thesa or any other conditions above thoee indicated in the operabional sectrons of the specificatrons 1s not impltect Frposire o
absolute maxtmum rating conditions for extended perods may alfect dewice reliatiiity.

ELECTRICAL CHARACTERISTICS inoe 3

PARAMETERS CONDITIONS MIN TYP MAX UNITS
Wiy = 0.0V -000 ¢ +000.0 +000.0 Digital
Zero Input Reading Full Scale  200.0mv Reading
: Digital
Raliometnic Reading Vin = VRes Vrep = 100mV 993 953:1000 000 Heagding
Rallover Errpr (Differencen -Vin - V) = 200 0my -1 +0.2 H ‘ Counts
reading for equal positive and
negative reading near full scale)
Linearity (Max. deviation from Full Scale = 200.0mV 1 =0.2 -1 Counts
best straight ine fit) or full scale - 2 000V |
Commeoen Made Rejection Ratio Vew ~ VIV V), =0V ! 30 ravaY
tN01e 4) Full Scale 200.0mv .
MNoise {Pk-Pk valus not exceaded Vo= OV Full Scale = 200.0mY 15 Yy 1
ga% of 1 me)
Leakage Current & Inpu1 Vin=0 1 10 pA
Zero Reading Drift Vi = V. 0% < Ty = =70°C az 1 u\VG
Scale Factor Temperature Vi — 198.0mV. C°C < Ty < +70°C 1 5 ppms°C
Coeflicient {Ext. Ref Oppmy°C)
v! Supply Current (Does not Vi ~ OV (Note 5) 70 200
include LED current} A
V™ Suppty Current 40
Analong COMMON Voltage (With 260k} between Caommaon and 26 an az2 Y
respect to pasitive supply) Positive Supply
Terng. Coeff. of Analog COMMON 250k1} between Common and 80 ppm: G
(with respect to Posilive Supply) Positive Supply
Segment Sinking Current VT =50V 5 20
{ExGept Pin 19} Segment Voltage = 3V mA
(Pin 18 only? 10 16
Pawer Dissipation Gapacitance | vs. Glock Frequency 40 pF

Nole 3: Unless atherwise noted, specilications apply at T,-25°C, fp aex=16kHz and are tested in the circuit of Figure 1

Nole 4:  Refer to "Differential Input” discussion in 1the [CL7136 data sheet

Nole 5:  48kHz oscillator. Figure 2, increases current by 35uA (typ).

Nole B: Extra capacitance ot CERDIP package changes oscillator resistar valug lo 470k or 150k¢) (1 reading/sec or 3 readings/sec).

The electiivel charactarishes above aie a repraduction of a partion of intersi's copyrightad (19831384, data hook. This mfarmation fdoes not conatitutc any
roprosentation by Maxim that latersil's products will pecform in accordance with these specifications The "Electrica! Charzctonstics Table” aiong with the
descriphtve excarats from the ongenal manwfacturar's dala shes! have been included in this data setely for comparalive purposes.
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Low Power, 32 Digit A/D Converter
+ Low Noise 4+ Negliglble Hysteresis
+ Key Parameters Guaranteed Over Temperaiure ¢+ Increased Maximum Rating for Input Current (Note 8)
¢ Guaranteed Overload Recovery Time + Maxim Quality and Reliability
+ Significantlty Improved ESD Protection (Note 7)

ABSOLUTE MAXIMUM RATINGS
ELECTRICAL CHARACTERISTICS

Specifications below satisfy or exceed all “tested” parameters on adiacent page.
(V7 =0V T, = 25°C: f_aep = 1BkHZ: test circuit - Figure 1 unless noted.)

This device conforms to the Absolute Maximum Ratings on adjacent page.

LELLTOI

‘ PARAMETERS CONDITIONS MIN :I'VP MAX UMITS
Zerc Input Reading My, - DOV Full Scale = 200.0mV
Ta = 25°C (Note 9} -000.0 =000.0 +000 0 Digital
0° < T, < 70°C (Note 10) -000.0 +000.0 +000.0 Reading
Ratiometric Reading Vin = Vege Vage = 100my
T, - 25°C (Note 9) 899 89391000 1000 Crigital
D° < T, < 70°C (Note 10} 998 999/1000 1001 Reading
-
1 Rollover Error (Difference in -V = V) = 200mY
| reading for equal positive and T, - 25°C (Note 9) -1 —02 + Counts
negative reading near Full Scale) 072 Ty = 17070 (Note 10) -D.2
Linzarity {Max. deviatien from Full Scale - 200 OmV 1 +0.2 +1 Counts
best straight linc fit) or full scale = 2.000V
Common Mode Relection Ralla Veu == 1V, V) — 0V
Full Scale - 200.0mV -100 8 +100 vy
Noise (Pk-Pk value not exceeded Vi =0V v
95% o time) Full Scale - 206.0mY 10 “
Input Leekage Current Vi -0
T, = 25"C {Nate 9} 1 10 oA
; 0° £ Ta = +70°C 200
Zere Reading Drift Vi - OV,
0° = T, <= 70°C (Note B 02 1 wNTC
Scale Facler Temperature V) = 199 OmV
Ceefficient 07 =T, = 1 70°C 1 5 ppm°C
{Ext. Ref. Oppm/*CjiNote 9)
V' Supply Current Vi = OV
T, - 25°C 60 200 7.y
0° = Ta= 70°C 240
¥~ Supply Current Wy =0V 60 200 JIv-S
Analog Common Vullage (with 250k (} hetwean Common & 2.8 2.5 32 v
respect to Pos. supply} Pos. Supply
Temp. Coaff of Analog Common 250Kk between Common & 75 ppm/C
{with respect ta Pos. Supply} Pos Supply
Segment Sinking Current V=50V 5 an mA
{Except Fin 19) Segment Yoltage = 3V
{Pin 19 anly} 10 16 ma
Test Pin Voltage With Respect lo vt 4 5 6 v
Overload Recovery Time Vi changing from = 10V Q q Measurement
| (Note 11) o 0V Cycles

Note 7: Al pins are designed te withstand elsctrostatic discharge (ESD) levels in excess of 2000V, (Test circurt per Mil Std. 883C.

Methad 3015 2)

Note 8:  Inputvoltagas may exceed the supply voltage provided the input currentis limited to +1mA (This revises Note 1 on adjacent page)
Note & Test condition is Wy applied between the “Analog Input” pins (Figure 1)
Note 10: 1M{L resistor is removed in Figuras 1 anc 2

Note 11: Numbcr of mocasurcment cycles [ar display 10 give accurate reading.
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ICL7137

Low Power, 3"z Digit A/D Converter

Detailed Description

The Maxim ICL7137 3%:digit A/D converter is similar to
the Maxim ICL7136 except for the LED segment driver
outputs. and is similar to the ICL7107 except for much
reduced power supply currents (exclusive of the LED

currents.) For a detailed product description, compo-
nent value selection, and package dimensions, refer to
Maxim's ICL7136 data sheets; for applications informa-
tion refer to Maxim’s ICL7107 data sheets.
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Figure 1. Maxim 1CL7137 Typical Operating Circur!
Clachk Frequency 16kHz (1 readrng:sec!
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Frgure 2. Maxim 1CL7 127 Typreal Operating Circuit Clock
Frequency 48kHz (3 reading sec)
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44 Lead Plastic Chip Carrier (Quad Pack)

Maxim cannot assume responsibility tar use of any cireuilry other than circuitry entirely embodied i a Maxim product No circult palent heensas are impied
Maxim reserves the right io changs the circuiry and spacifications without notice at any time.
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