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Low Power, 3'2 Digit A/D Converter

General Description

The Maxim MAX136 is 2a monolithic analog to digital
converter with very high input impedance. it differs
from the Maxim |ICL7136 in that the MAX136 provides a
Hold pin, which makes it possible to hold or “freeze” a
reading. The MAX136 directly drives a non-multiplexed
liquid crystal (LCD) display, requiring no external drive
circuitry. With minor external component changes, itis
pin compatible with the ICL7116 but with significantly
reduced power consumption, making the MAX136 a
superior device for portable systems.

Versatility and accuracy are inherent features of this
converter. The dual-slope conversion technique auto-
matically rejects interference signals common in indus-
trial environments. True differential inputs allow direct
measurements of bridge transducer outputs or load
cells. The zero-integrator phase eliminates overrange
hangover and hysteresis effects. The MAX136 offers
high accuracy by lowering rollover error to less than
one count and zero reading drift to less than 1uV/°C.

Applications

These devices can be used in a wide range of digital
panel meter applications. Most applications, however, in-

With Display Hold

Features

¢ Power dissipation guaranteed less than

1mW-9V battery life 3000 hours typical

¢ Hold pin allows indefinite display hold
¢ Guaranteed first reading recovery from overrange
¢ On board Display Drive Capability—no external

circuitry required

¢ High Impedance CMOS Differential inputs
¢ Low Noise (< 15uV p-p) without hysteresis or

overrange hangover

¢ Clock and Reference On-Chip
¢ Zero Input Gives Zero Reading
4 True Polarity Indication for Precision Null

Applications

¢ Key Parameters Guaranteed over Temperature

Ordering Information

PART TEMP. RANGE PACKAGE

MAX136CPL 0°Cto +70°C 40 Lead Plastic DIP

volve the measurement and display of analog data: MAX136CJL  0°Cto +70°C 40 Lead CERDIP
Pressure Conductance MAX136CQH 0°Cto +70°C 44 Lead Plastic Chip Carrier
Voltage Current MAX136C/D  0°Cto+70°C  Dice
Resistance Speed
Temperature Material Thickness
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(Detailed Circuit Diagram—See 3rd page)

See last page for Plastic Chip Carrier Pin Configuration
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MAX136

Low Power, 312 Digit A/D Converter

With Display Hold

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VIO V) ..o, 15V

Power Dissipation (Note 2)

Analog Input Voltage (either input) (Note 1) .......... v*to V- CerdipPackage ...........ccoiiiiiiii i, 800mwW
Reference Input Voltage (either input) ............... Vitov Plastic Package ............. ... ... 0 i 800mwW
Clock Input, Hold Input ..., TESTto V Operating Temperature ..........coovenvine... 0°C to +70°C
Storage Temperature ........................ -65°C to +160°C
Lead Temperature (Soldering, 60sec.) ................ +300°C

Note 1:
Note 2:

Input voltages may exceed the supply volitages, provided the input current is limited to +1mA.
Dissipation rating assumes device is mounted with all leads soldered to printed circuit board.

Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only and functional
operar/on 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 affect device reliability.

ELECTRICAL CHARACTERISTICS

* =9V, Ty = 25°C; foLock =

48kHz; test circuit - Figure 1 unless noted.)

PARAMETERS CONDITIONS MIN TYP MAX UNITS
Vin = 0.0V, Full Scale = 200.0mV
Zero Input Reading Ta = 25°C (Note 3) -000.0 +000.0 +000.0 Digital
0° < Tpo=70°C (Note 6) -000.0 *000.0 +000.0 Reading
VN = VRer, Vgge = 100mV :
Ratiometric Reading Ta = 25°C {Note 3) 999 999/1000 1000 i Digital
! 0° < T, < 70°C {Note 6) 998 999/1000 ; 1001 i Reading
Rollover Error (Difference in -V = *V)y = 200.0mV i
reading for equal positive and Ta = 25°C (Note 3} -1 +0.2 +1 Counts
negative reading near Full Scale) 0° < T, < 70°C (Note 6) +0.2
Linearity (Max. deviation from Full Scale = 200.0mV -1 +0.2 | +1 ‘ Counts
best straight line fit) or full scale = 2.000V :
Common Mode Rejection Ratio Vem =1V, V=0V :
(Note 7) Full Scale = 200.0mV 5 ; YAy
Noise (Pk-Pk value not exceeded =0V :
95% of time) FuIl Scale = 200.0mV 10 i uVv
i
Vin =0, Ty = 25°C (Note 3) 1 | 10 ! pA
Input Leakage Current 0° < T, < 70°C 20 ‘ 200
Zero Reading Drift Vin =0, 0° < T, < 70°C (Note 6) 0.2 " 1 uV/°C
Vin = 199.0mV 1
ggi;lzzc;f' Temperature 0° < T, < 70°C 1 s ppm/°C
(Ext. Ref. Oppm/°C) (Note 6) |
Vin=0 !
V* Supply Current Ta = 25°C 80 © 150 uA
0°=T,=70°C J 200 :
Analog Common Voltage (with 250k{) between Common & ! '
2.6 2.8 ! 3.2 Y
respect to Pos. supply) Pos. Supply
Temp. Coeff. of Analog Common 250k} between Common & 75 ! ppm/°C
(with respect to Pos. Supply Pos. Supply
Input Resistance, Pin 1 1000 MO
Vi, Pin 1 TEST +1.5 \
Vi, Pin 1 vto1s Y
Pk-Pk Segment Drive Voltage + - _
Pk-Pk Backplane Drive Voltage V7 to V7 = 9V (Note 8) 4 5 E v
Test Pin Voltage With Respect to V* 4 5 6 Y
Overload Recovery Time (Note 5) Vin changing from £ 10V to OV 0 1 Mez::s;gleergent

Note 3:
Note 4:
Method 3015 .2)
Note 5:  Number of measurement cycles for display to give accurate reading.
Note 6: 1M} resistor is removed in Figures 1 and 2.
Note 7:
Note 8:

Refer to “Differential Input” discussion {See Maxim’s ICL7136 data sheet).
Back plane drive is in phase with segment drive for ‘off' segment, 180° out of phase for ‘on’ segment. Frequency is 20 times

conversion rate. Average DC component is less than 50mV.

Test condition is V,y applied between pins IN-H| and IN-LO, i.e., TM(2 resistor in Figures 1 and 2,
All pins are designed to withstand electrostatic discharge (ESD) levels in excess of 2000V. (Test circuit per Mil. Std. 883C,
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Low Power, 32 Digit A/D Converter

Detailed Description

The Maxim MAX136 312 digit A/D converter is similar to
the Maxim ICL7136 except for the addition of a Hold
pin. For a detailed product description, and applica-
tions information (other than the operation of the Hold
pin described below), refer to Maxim's ICL7136 data
sheet.

Hold Input

The Hold input is a digital input with a logic threshold
approximately midway between V* and Test. The
MAX136 continuously performs conversions, indepen-
dent of the Hold input. When the Hold input is at V* the
display latch pulse is inhibited, and the display latches

With Display Hold

are not updated; when the Hold input is low or at the
Test voltage, the display is updated at the end of each
conversion. The MAX136 maintains low power dissipa~
tion even during display hold by eliminating the pull-
down resistor between Hold and Test present on the
ICL7116. The Hold input is CMOS compatible, and can
also be driven by a switch connected between Test and
V* (Figure 1).

Reference Input

Unlike the ICL7136, the MAX136 does not have a
Reference Low input. Apply the reference voltage
between Reference High (REF Hl) and Common.

047uF  * LCO
“ DISPLAY
‘ —— —
wo [P e T X
+ iNHI 219 ” ” ” '
ANPAUL?E C o.mpFIw 22:25 [ i
INPUT y
N Wi Pgt | WNUSSIoN | g:fv'(:“"f
commoN Tt |37 RUN
wow |0
2 v

180K § 047F = o

2

gj AT 36 VREF {

0.047,F . REF HI p: 10k(2
INT

y-] 2t
08C, 08C3  0SC;
39|38 Cosc (40

MAKIMN Rose T <—J TO ANALOG

MAX136 oony StpF  COMMON (PIN 321

047uF Lco
DISPLAY

MO g C*rer Cper _”_”_”_'
~ | 3
awaLgg " 0014F g N 2% I (-0
INPUT _ INLO poL P BACKPLANE
32 ot g; mNUs SN |

COMMON TEST j RUN

18M0) § 047uF
f)
AL 36 VRer
007.F P; REF HI 2 100k02
- r

V-
08C, 08C3  0SCy
30 (38 Cosc [40

MNAKL Rost ™, «a— T0 ANALDG

MAX136 o spF COMMON (PIK 32)

Figure 1. Maxim MAX136 Typical Operating Circuit, 200mVy
Full Scale.

Chip Topography
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Figure 2. Maxim MAX136 Typical Operating Circuit, 2.0V Full Scale.
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MAX136

Low Power, 31/> Digit A/D Converter
With Display Hold

Package Information

DIM INCHES MILLIMETERS

T MIN | MAX | MIN | MAX
A - 0.200 - 5.08

~——E1 - Al | 0015 - 0.38 -
A2 | 0125 | 0175 | 3.18 4.45

A3 | 0.055 [ 0.080 | 1.40 | 2.03
B [0.016 | 0.020 | 0.41 [ 051

\A/ 0°-15° B1 [ 0045 | 0065 | 114 | 165
‘ . Cc [o0008 [ 0012 [ 020 | 030

- C | D1 (0050 [ 0090 | 127 | 229

eA ———m| E | 0600 | 0.625 | 15.24 | 15.88

E1 | 0525 | 0575 | 13.34 | 14.61

—— eB ——»=|
e 0.100 - 2.54 -
eA | 0.600 - 15.24 —
eB - 0.700 = 17.78

L | 0120 | 0.150 3.05 3.81

Plastic DIP
PLASTIC e i [Pinsl_NCHES _ |MILLIMETERS

MIN [ MAX | MIN | MAX
DUAL-IN-LINE P | D |24 123012703124 (3226

PACKAGE P | D | 28 |1.430 | 1.470 | 36.32 | 37.34

A (0.600 in.) P | D[40 [2025][2075[51.44 [52.71
21-0044A

oM INCHES MILLIMETERS

MIN | MAX | MIN | MAX

[ 1 E—— A — 0.232 — 5.89

E B | 0014 | 0023 | 036 | 058

— ™ B1 | 0.038 | 0.065 | 097 1.65

Q [ 0015 | 0.075 0.38 1.91

-————————————— D
A
; Cc | o008 | 0015 ] 020 0.38
#*' T E | 0500 | 0620 | 12.70 | 1575
— T ! 1 E1 [ 0590 | 0630 | 1499 | 16.00
*Q \N,"v49°-15° h e 0.100 2,54
T Ui E : L [ 0120 | 0200 | 3.05 5.08
! | -— C - L1 | 0.150 - 3.81 -
L ~-— B1
B

S - 0.100 - 2.54
S1 | 0.005 - 0.13 -
»l --— 51 —>| S
e rm e oS P
INCHES MILLIMETERS
CERD'P DIM [PINS MIN | MAX | MIN | MAX
CERAN“C D 24 - 1.290 - 3277
DUAL-IN-LINE D |28 | — [1400| - [arss
PACKAGE D | 40 - 2.096 - 215,’3(;42;;
(0.600 in.)
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the nght to change the circuitry and specifications without notice at any time
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