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Low Power, 31A Digit AID Converter 

With Display Hold 

General Description 
The Maxim MAX136 is a monolithic analog to digital 
converter with very high input impedance. It differs 
from the Maxim ICL7136inthatthe 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, it is 
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 1mV/°C. 

Applications 
These devices can be used in a wide range of digital 
panel meter applications. Most applications, however, in-
volve the measurement and display of analog data: 

Pressure Conductance 
Voltage Current 
Resistance Speed 
Temperature Material Thickness 

Typical Operating Circuit 

. 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 (< 15/uV p-p) without hysteresis or 

overrange hangover 
• Clock and Reference On-Chip 
• Zero Input Gives Zero Reading 

• True Polarity Indication for Precision Null 
Applications 

• Key Parameters Guaranteed over Temperature 

. Ordering Information 
PART TEMP. R A N G E PACKAGE 

M A X 1 3 6 C P L 0 ° C to +70° C 40 Lead P las t ic D IP 

M A X 1 3 6 C J L 0 ° C t o +70° C 40 Lead C E R D I P 

M A X 1 3 6 C Q H 0 ° C t o +70° C 44 Lead P las t ic C h i p Ca r r i e r 

M A X 1 3 6 C / D 0 ° C t o +70° C D ice 
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See last page for Plastic Chip Carrier Pin Configuration 
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Low Power, 31A Digit A/D Converter 
With Display Hold 
ABSOLUTE MAXIMUM RATINGS 
Supp l y Vo l tage ( V + t o V " ) 15V 
Ana log Input Vo l tage (e i ther input ) (No te 1) V + t o V " 
Refe rence Inpu t Vol tage (e i ther input ) V + to V * 
C lock Inpu t , Ho ld Input T E S T to V + 

Power D iss ipa t ion (No te 2) 
Ce rd i p Package 8 0 0 m W 
Plast ic Package 8 0 0 m W 

O p e r a t i n g Tempera tu re 0 °C to +70°C 
S to rage Tempera tu re - 6 5 ° C to +160°C 
Lead Tempera tu re (So lder ing , 60 sec.) +300°C 

Note 1: Inpu t vo l tages may exceed the s u p p l y vo l tages, p rov ided the i npu t cu r ren t is l im i ted to ± 1 m A . 
Note 2: D iss ipa t ion rat ing assumes dev ice is m o u n t e d w i t h all leads so lde red to p r in ted c i r cu i t board . 

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 affect device reliability. 

ELECTRICAL CHARACTERISTICS 
(V + = 9V; T a = 25°C; fC i_ocK - 48kHz; test c i r cu i t - F igure 1 unless noted. ) 

P A R A M E T E R S C O N D I T I O N S M I N T Y P M A X U N I T S 

Zero Input Read ing 
V I N = 0.0V, Full Scale = 200.0mV 
T a = 25°C (No te 3) 
0° < T a < 70°C (No te 6) 

-000 .0 
-000 .0 

±000 .0 
=000 .0 

+000.0 
+000.0 

Dig i ta l 
Read ing 

Rat iomet r i c Read ing 
V IN = VREF , V R E F - 100mV 
T a = 25°C (Note 3) 
0° < T a < 70°C (No te 6) 

999 
998 

999/1000 
999/1000 

1000 
1001 

Dig i ta l 
Read ing 

Rol lover Er ror (D i f fe rence in 
read ing for equa l pos i t i ve and 
negat ive read ing near Full Scale) 

" v i n = + v I N a 2 0 0 . O m V 
T a = 25°C (No te 3) 
0° < T a < 70°C (No te 6) 

- 1 ±0 .2 
±0.2 

+1 C o u n t s 

L inear i ty (Max. dev ia t ion f r o m 
best s t ra igh t l ine f i t) 

Ful l Sca le = 200.0mV 
or fu l l sca le = 2.000V 

- 1 ±0 .2 +1 C o u n t s 

C o m m o n M o d e Re jec t i on Rat io 
(No te 7) 

VCM = ± 1 V , V i n = 0V 
Full Sca le = 200.0mV 5 MV/V 

No ise (Pk-Pk va lue not e x c e e d e d 
95% of t ime) 

V,n = o v 
Ful l Sca le = 200.0mV 10 mV 

Inpu t Leakage Cu r ren t 
v i n = 0. t a = 25°C (No te 3) 
0° < T a < 70°C 

1 
20 

10 
200 

pA 

Zero Read ing Dr i f t V I N = 0, 0° < T a < 70°C (Note 6) 0.2 1 I M v / ° c 

Scale Factor Tempera tu re 
Coe f f i c i en t 

V I N = 199.OmV 
0 ° < T a < 7 0 ° C 
(Ext. Ref. 0 p p m / ° C ) (No te 6) 

1 5 p p m / ° C 

V + S u p p l y Cu r ren t 
V,N = 0 
T a = 25°C 
0° < T a < 70°C 

80 150 
200 

mA 

A n a l o g C o m m o n Vol tage (w i th 
respect to Pos. supp ly ) 

250kQ be tween C o m m o n & 
Pos. Supp l y 2.6 2.8 3.2 V 

Temp. Coef f . of A n a l o g C o m m o n 
(w i th respect to Pos. S u p p l y 

250kQ be tween C o m m o n & 
Pos. S u p p l y 

75 p p m / ° C 

Input Resis tance, Pin 1 1000 MS! 

VTL, Pin 1 T E S T +1.5 V 

V|H, Pin 1 V + -1 .5 V 

Pk-Pk S e g m e n t Dr ive Vol tage 
Pk-Pk Backp lane Dr ive Vo l tage V + t o V " = 9V (Note 8) 4 5 6 V 

Test Pin Vol tage Wi th Respect t o V + 4 5 6 V 

Over load Recovery T i m e (No te 5) V j N c h a n g i n g f r o m ± 10V to 0V 0 1 
M e a s u r e m e n t 

Cyc les 

Note 3: Test c o n d i t i o n is V,N app l i ed be tween p ins IN-HI and IN-LO, i.e., 1M1! res is tor in F igures 1 and 2. 
Note 4: Al l p ins are des igned to w i t hs tand e lec t ros ta t ic d i scha rge (ESD) levels in excess of 2000V. (Test c i rcu i t per Mil. Std. 883C, 

M e t h o d 3015 .2) 
Note 5: N u m b e r of m e a s u r e m e n t cyc les fo r d isp lay to g ive accu ra te read ing. 
Note 6: 1 M f l res is tor is r emoved in F igures 1 a n d 2. 
Note 7: Refer to "D i f fe ren t ia l I n p u t " d i scuss ion (See Max im 's ICL7136 da ta sheet) . 
Note 8: Back p lane dr ive is in phase w i t h s e g m e n t d r ive for ' o f f segmen t , 180° ou t of phase for 'on ' segmen t . F requency is 20 t imes 

conve rs i on rate. Average D C c o m p o n e n t is less t h a n 50mV. 
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Low Power, 31A Digit A/D Converter 
With Display Hold 

Detailed Description 
The Max im MAX136 31/2 d ig i t A / D converter is similar to 
the Maxim ICL7136 except for the addi t ion of a Ho ld 
pin. For a detai led product descr ipt ion, and appl ica-
t ions in format ion (other than the operat ion of the Ho ld 
pin descr ibed below), refer to Maxim's ICL7136 data 
sheet. 

Hold Input 

The Ho ld input is a d ig i ta l input w i th a logic th resho ld 
approx imate ly m idway between V+ and Test. The 
MAX136 con t inuous ly per forms conversions, indepen-
dent of the Hold input . When the Ho ld input is at V + t h e 
display latch pulse is inhibi ted, and the display latches 

are not updated; when the Ho ld input is low or at the 
Test voltage, the display is updated at the end of each 
convers ion. The MAX136 mainta ins low power dissipa-
t ion even dur ing d isp lay hold by e l im inat ing the pul l -
d o w n resistor between Ho ld and Test present on the 
ICL7116. The Ho ld input is C M O S compat ib le , and can 
also be dr iven by a swi tch connec ted between Test and 
V+ (Figure 1). 

Reference Input 

Unl ike the ICL7136, the MAX136 does not have a 
Reference Low input. App ly the reference vol tage 
between Reference H igh (REF HI) and C o m m o n . 

0.47/iF ' 

34 | — 1 1 — | 33 

LCD 
DISPLAY 

0.047^ F 

C*RFF C - f l E F JOOO 
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/ M / 1 X I . / W 
MAX 136 

Figure 1. Maxim MAX 136 Typical Operating Circuit, 2OOmV 
Full Scale. 

. Chip Topography 
I>3 Ez F2 A 2 B ; C2 D2 E I G| Fi 
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Figure 2. Maxim MAX136 Typical Operating Circuit, 2.0V Full Scale. 

. Pin Configuration 

ramraraniiisiiii 

Fi E l ' o 39] V* 
G, [ T 38] C+REF 
EI m U C"HEF 
D2 Q T 36] COMMON 
c2 [rr 35] IN HI 
NC QH / H y j x i / n 34] NC 
B2 [ j r MAX136 331 IN LD 
A2 [ I T 321 A/Z 
F2 Q T ID BUFF 
E2 Q F 3Ql INT 
Ds [jF 29] v-

M S M i M i M i l i i l i r 

44 L e a d Plastic C h i p Carr ie r ( Q u a d P a c k ) 
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Low Power, 3 V2 Digit A/D Converter 
With Display Hold 

Package Information 

- E -

- E 1 -

. 0 ° - 1 5 D 

e A -

e B -

D 1 

Plastic DIP 
PLASTIC 

DUAL-IN-LINE 
PACKAGE 
(0.600 in.) 

D I M 
I N C H E S M I L L I M E T E R S 

D I M 
M I N M A X M I N M A X 

A - 0.200 - 5.08 
A1 0.015 - 0.38 -

A2 0.125 0.175 3.18 4.45 
A3 0.055 0.080 1.40 2.03 
B 0.016 0.020 0.41 0.51 

B1 0.045 0.065 1.14 1.65 
C 0.008 0.012 0.20 0.30 
D1 0.050 0.090 1.27 2.29 
E 0.600 0.625 15.24 15.88 

E1 0.525 0.575 13.34 14.61 
e 0.100 - 2.54 -

eA 0.600 - 15.24 -

eB - 0.700 - 17.78 
L 0.120 0.150 3.05 3.81 

P K G . D I M P I N S 
I N C H E S M I L L I M E T E R S 

P K G . D I M P I N S 
M I N M A X M I N M A X 

P D 24 1.230 1.270 31.24 32.26 
P D 28 1.430 1.470 36.32 37.34 
P D 40 2.025 2.075 51.44 52.71 

D I M 
I N C H E S M I L L I M E T E R S 

D I M 
M I N M A X M I N M A X 

A - 0.232 - 5.89 
B 0.014 0.023 0.36 0.58 

B1 0.038 0.065 0.97 1.65 
C 0.008 0.015 0.20 0.38 
E 0.500 0.620 12.70 15.75 

E1 0.590 0.630 14.99 16.00 
e 0.100 2.54 
L 0.120 0.200 3.05 5.08 

L1 0.150 - 3.81 -

Q 0.015 0.075 0.38 1.91 
S - 0.100 - 2.54 

S1 0.005 - 0.13 -

- E 1 -

- E -

CERDIP 
CERAMIC 

DUAL-IN-LINE 
PACKAGE 
(0.600 in.) 

D I M P I N S 
I N C H E S M I L L I M E T E R S 

D I M P I N S 
M I N M A X M I N M A X 

D 24 - 1.290 - 32.77 
D 28 - 1.490 - 37.85 
D 40 - 2.096 - 53.24 

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 right to change the circuitry and specifications v/ithout notice at any time 

4 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600 

© 1995 Max im Integrated Products Printed USA y i / i / i x i / M is a registered t rademark of Maxim In tegrated Products. 


