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Opto-lsolated Serial Output 5.8/uts 

12-Bit A/D Converter 
General Description 

The MAX171 is a complete 5.8/vs, 12-bit analog-to-
digital converter (ADC) that provides over 1,500VRMS 
electrical isolation between its analog input and the 
digital interface pins. It combines a serial output 12-
bit ADC, three opto-couplers, and a low-drift buried-
zener voltage reference in a standard 16-lead plastic 
DIP package (0.3"). 
Required external components are limited to supply 
and reference decoupling capacitors and three resistors. 
The 2.5MHz clock input can be driven from an ex-
ternal clock source such as a divided microprocessor 
clock. The MAX171 works with +5V and -12V to -15V 
supply voltages and typically dissipates 265mW. 

The MAX171 is useful in applications where an analog 
signal must be electrically isolated from control elec-
tronics to avoid hazardous electrical conditions, pro-
vide noise immunity, or bridge large differences in 
ground potential. These situations have traditionally 
required an instrumentation or isolation amplifier with 
suitably high common mode rejection. If the analog 
signal must be digitized at some point in the signal 
chain, the MAX171 can replace these isolating ampli-
fiers while providing high performance and lower cost. 

Applications 
Ground-Loop Interruption 

Process Control 

Isolated Industrial Data Acquisition 

Electro-Mechanical Systems 

Robotics 

Automatic Test Equipment 

Features 
• Optical Isolation to Over 1,500VRMS 

• UL Recognized in File E118032 to UL1577 

• 12-Bit Resolution and Linearity 

• 5.8/iS Conversion Time 

• No Missing Codes Over Temperature 

• Serial Output 

• Complete with On-Chip Reference 

• Standard 16-Lead Plastic DIP Package 

Ordering Information 
PART TEMP. RANGE PACKAGE ERROR 

MAX171ACPE 0°C to +70°C Plastic DIP ±'/2 LSB 
MAX171BCPE 0°C to +70° C Plastic DIP ±1 LSB 
MAX171AEPE -40° C to +85° C Plastic DIP ±14 LSB 
MAX171BEPE -40° C to +85° C Plastic DIP ±1 LSB 

.Pin Configuration 
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Opto-lsolated Serial Output 5.8/JS 
12-Bit A/D Converter 
ABSOLUTE MAXIMUM RATINGS 
Visov* to ISO GND -0.3V to +7V 
V,so v- to ISO GND +0.3V to -17V 
AIN to ISO GND +15V 
V c c to GND -0.3V to +7V 
DATA Output Current 60mA 
DATA Output Voltage 5.5V 
Digital Inputs: S+ to S" and CK+ to CK": 

LED Current 15mA 
LED Reverse Voltage 5V 

Isolation Voltage 
1 second 1,500 VRMs 
1 minute 1,200 VRMs 
Continuous 130 V R M S 

Operating Temperature Ranges 
MAX171XC 0°C to +70°C 
MAX171XE -40°C to +85°C 

Storage Temperature Range -65°C to +160°C 
Power Dissipation to +75°C 1000mW 

Derates Above +75° C by 10mW/°C 
Lead Temperature (Soldering 10 sec) +300°C 

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 
(Vcc = +5V +5%, Viso v+ = +5V ±5%, Viso v- = -11.4V to -15.75V; fcLK : 2.5MHz; T A = T M I N to TMAX unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

ISOLATION (TA - +25° C, Note 1) 

Test Voltage Viso 1 second withstand 
1 minute withstand (Note 2) 

1500 
1200 

VRMS 
VRMS 

Leakage Current I I S O Viso = 130VRMS, 60Hz 2 50 A<ARMS 

Resistance Riso Viso = 500VDC 1 0 1 0 Q 

Capacitance Ciso 5 pF 
ACCURACY 
Resolution 12 Bits 

Integral Non-Linearity INL 
MAX171 AC 
MAX171AE 
MAX171B 

±1/2 
±3/4 

± 1 

LSB 

Differential Non-Linearity DNL Guaranteed Monotonic Over Specified 
Temperature Range 

± 1 LSB 

Offset Error (Note 3) MAX171A 
MAX171B 

±3 
±5 LSB 

Full Scale Error (Note 4) Ta = 25°C ±10 LSB 

Full Scale Tempco 
(Notes 5, 6) ±45 ppm/°C 

Conversion Time t c O N V 14 Clock Cycles + Opto-Coupler Delay 5.8 tis 

ANALOG INPUT 
Input Voltage Range 0 +5 V 

Input Current AIN = 0V to +5V 3.5 mA 

INTERNAL REFERENCE 

VREF Output Voltage T a = 25°C - 5 2 -5.25 -5.3 V 

VREF Output Tempco 
(Note 7) 

+40 ppm/°C 

Output Current 
Sink Capability (Note 8) 5 mA 

POWER SUPPLY REJECTION 

Positive Supply Rejection VDD 
FS Change, 
Vss = -15V or -12V VDD = 4.75V to 5.25V ±1/2 LSB 

Negative Supply Rejection Vss FS Change, 
VDD = +5V 

Vss = -14.25V to -15.75V 
Vss = -114V to -12.6V 

±1/8 
±1/8 LSB 
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Opto-lsolated Serial Output 5.8/JS 
12-Bit A/D Converter 

ELECTRICAL CHARACTERISTICS (continued) 
(Vcc = +5V ±5%, Viso v = +5V ±5%, Viso v- = -11.4V to -15.75V; FCLK = 2.5MHz; TA = TMIN to TMAX unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

LOGIC INPUTS (S+ to S" and CK+ to CK") 

LED Operating Current L|N 8 10 15 mA 

LED Forward Operating 
Voltage VLN L|N = 10mA 1.55 1.75 V 

LED Capacitance (Note 9) C|N 60 pF 
LOGIC OUTPUT (DATA) 

Output Low Voltage V O L 
V O L 

I S I N K = 1 . 6 m A 
I S I N K = 1 3 m A 0.25 

0.4 
0.6 V 

Output High Current L0H VDATA = 5.5 V 0.02 250 //A 

POWER REQUIREMENTS 

Analog Positive Supply 
Voltage Viso V+ ±5% for Specified Performance 4.75 5.25 V 

Analog Negative Supply 
Voltage (Note 10) V ISO v - +5% for Specified Performance -15.75 -11.4 V 

Analog Positive Supply 
Current IISO V* START = VDD, AIN = 0V 25 44 mA 

Analog Negative Supply 
Current I ISO v- START = VDD, AIN = 0V -6 -12 mA 

Digital Positive Supply 
Voltage Vcc 4.75 5.25 V 

Digital Positive Supply 
Current Icc 10 18 mA 

Power Dissipation Viso v+ = +5V, Viso V- = -15V, V c c = +5V 265 495 mW 

TIMING CHARACTERISTICS (Note 11) 

CLOCK Pulse Width tCH 
t c L 

CLOCK HIGH 
CLOCK LOW 

60 
80 ns 

START Pulse Width tsH 
tsL 

START HIGH 
START LOW 

60 
80 ns 

START to CLOCK Skew tsco 
tsci 

Leading CLOCK 
Leading CLOCK + 1 250 

100 ns 

CLOCK to DATA Delay t p D T a = 25°C 175 250 ns 

Note 1: Isolation voltage is measured between pins 1 to 8 connected together and pins 9 to 16 connected together. \ 
Note 2: Guaranteed by the "2 second withstand test voltage," which is 100% production tested. 
Note 3: Typical change over temp is ±1 LSB. 
Note 4: Viso = +5V, Viso v- = -15V, FS = +5.000V or +2.500V. Ideal last code transition = FS - 3/2LSB 
Note 5: Full Scale Tempco = AFS/AT, where AFS is full scale change from T A = 25°C to T M I N or TMAX-
Note 6: Includes internal reference drift. 
Note 7 : VREF Tempco = A V R E F / A T , where A V R E F is reference voltage change from T A = 25° C to T M I N or TMAX. 
Note 8: Output current should not change during conversion. 
Note 9: Guaranteed by design, not subject to test. 
Note 10: Specified performance with -12V supply is guaranteed by testing offset and full scale errors. 
Note 11: Timing specifications are sample tested to LTPD = 10 at 25°C to ensure compliance. All input control signals are 

specified with tr = t, = 5ns (10% to 90% of +5V) and timed from a voltage level of +1.6V. 
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Opto-lsolated Serial Output 5.8/JS 
12-Bit A/D Converter 

Pin Description 
PIN 
DIP NAME FUNCTION 

1 ISO DGND Isolated Digital Ground 
2 ISO V~ Analog Negative Supply, 

-12V or -15V 

3 ISO V+ Analog Positive Supply, 
+5V 

4 A IN Analog Input, 0V to +5V 
Unipolar 

5 REF Reference Voltage Output, 
-5.25V 

6 ISO 
A G N D 

Isolated Analog Ground. 
Normally tied to 
ISO DGND 

7 TP Test Pin. Leave 
unconnected 

8 ISO D G N D Isolated Digital Ground 

ELECTRICAL ISOLATION BARRIER 

9 V c c Digital Positive Supply. 
+5V 

10 G N D Digital Ground 
11 DATA Serial Data Output 

12 CK" Clock" Input 

13 CK + Clock + Input 

14 S+ Convers ion Start+ Input 

15 S" Convers ion Start" Input 

16 N.C. No Connec t 

Converter Operation 
A/D Converter 

The MAX171 combines a successive approx imat ion 
A / D conver ter and three opto-coup lers to convert an 
unknown analog input to an electr ical ly isolated 12-bit 
serial ou tpu t code. The op to -coup led digi tal interface 
works wi th three interface signals: Convers ion Start 
Input (S+, S"), C lock Input (CK+ , CK"), and the Serial 
Data Ou tpu t (DATA). Most appl icat ions require on ly a 
few external passive componen ts to per form the 
analog-to-dig i ta l funct ion. Figure 1 shows the MAX171 
in its s implest operat ional conf igurat ion. 

Figure 2 shows the MAX171 analog equivalent c i rcui t . 
The internal d ig i ta l - to-analog converter (DAC) is con-
t ro l led by a successive approx imat ion register (SAR) 
and has an ou tpu t impedance of 2.5kO. The analog 
input is connec ted to the DAC ou tpu t wi th a 2.5kO 
resistor. The comparator is essential ly a zero-crossing 
detector w i th its ou tput feeding back to the SAR 
input. 

Opto-Couplers 
The Start (S+, S~) and Clock (CK+ , CK") inputs to the 
MAX171 are unbuf fe red LEDs and require a series 
resistor of typ ica l ly 470 f i to a T T L or 5V-CMOS gate 
to set the drive current . The preferred connec t ion is 
to tie the resistor f rom +5V to the LED anode and 
then connect logic LED cathode as shown in Figure 1. 
Al ternat ively, logic drive cur rent may be sourced to 
a g rounded LED, but th is requires oppos i te logic 
polar i ty f rom Figure 1 for both the Start and Clock 
signals. 

The serial data output is an open-co l lec tor NPN bi-
polar transistor, and normal ly requires a 4 7 0 0 pu l l -up 
resistor to a +5V supply. The external stray capac i t -
ance at the DATA ou tpu t p in shou ld be kept be low 
10pF for operat ion at the max imum c lock rate. A low 
signal at the DATA output represents a logical "1" in 
the output word . 

Power Supplies 
The MAX171 requires three power suppl ies: +5V and 
-12V to -15V is required on the isolated analog side of 
the package (ISO V+, ISO V"). A separate +5V vol tage 
source ( V c c ) is required on the d ig i ta l s ide of the 
isolat ion barrier for the DATA output transmitter. 

Digital Interface 
Clock — Data Skew 

Whi le the opto- iso la tors used in the MAX171 are fast 
enough for the speci f ied convers ion speed of 5.8/JS, 
they do add a t ime delay that impacts h igh speed 
operat ion. The A / D cannot begin process ing a c lock 
edge before it crosses the isolat ion barrier. Therefore, 
the digi tal I /O signals at the A / D lag/ lead the digi tal 
s ignals at the inpu t /ou tpu t pins. For example, as each 
successive approx imat ion dec is ion is sent out, it 
appears at the DATA pin fo l low ing a delay induced by 
the opto-coupler. At low conversion rates (below 1 MHz 
c lock) these delays are negl ig ib le and Clock and 
Start s ignals may be appl ied s imul taneously to the 
MAX171 and to the output register. At c lock speeds 
above 1MHz, these delays become a signif icant por t ion 
of the c lock cyc le and must be compensa ted fo r best 
per formance. Figure 3 i l lustrates using delay l ines in 
the start and c lock signals appl ied to the ou tpu t 
register. 

Timing and Control 
A convers ion cyc le is in i t iated on the r is ing edge of 
the convers ion start s ignal that is co inc ident w i th a 
fa l l ing edge of the C lock signal. Figure 4 shows a 
s ing le convers ion cyc le w i th a con t i nuous Clock. 
Once started, a convers ion cannot be s topped and 
t rans i t ions at the Start input have no ef fect unt i l the 
C U R R E N T convers ion is comple ted (m in imum of 14 
c lock cycles f rom the last rising edge of the convers ion 
start signal). 
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Opto-lsolated Serial Output 5.8/Js 
12-Bit A/D Converter 

Figure 1. MAX171 Operating Circuit 

The Convers ion Start t ransi t ion causes the SAR to set 
B11 (MSB), dr iv ing the DAC output to half-scale. The 
analog input is compared to this value f r om the t ime 
of the convers ion start t rans i t ion unt i l the second 
fa l l ing C lock edge wh ich latches the MSB result and 
sets the SAR to compare the next bit. The MSB result 
appears at the DATA ou tpu t after a delay, tpD f rom 
the fal l ing edge of Clock. Each subsequent bit conver-
sion proceeds simi lar ly unti l all 12 bits of the DAC 
have been tr ied. The convers ion is comple ted at the 
fa l l ing edge of the 13th C lock cycle. The DATA ou tpu t 
returns h igh at the fal l ing edge of the 14th Clock 
cyc le and remains so unti l the next convers ion sends 
out its MSB result. 

The next convers ion can be started on the 14th C lock 
cyc le of a previous convers ion as shown in Figure 4. 
Th is a l lows the max imum th roughpu t rate, one con-

Figure 2. MAX171 Analog Equivalent Circuit version per 14 C lock cycles. 
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Opto-lsolated Serial Output 5.8/Js 
12-Bit A/D Converter 

Figure 3. MAX171 Opto-lsolated Conversion with Parallel Data Output 

s V s - [ I I 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

ck+/CK- j - m _ n j x r i J T J i J T r i x L ^ ^ 
i 

BIT TRIAL | B11 (MSB) | B10 J B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO j 

DATA 

Figure 4. MAX171 Conversion Cycle Timing 
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Opto-lsolated Serial Output 5.8/JS 
12-Bit A/D Converter 

Figure 5. MAX171 Timing Diagram 

Conversion Start Timing 
Convers ion start t ransi t ions must arrive w i th in the 
setup l imits tsco and tsc i relative to the fal l ing edge of 
the Clock. This guarantees that the serial DATA output 
stream starts at the second Clock cycle, as shown in 
F igure 5. L imi ts on tsco and tsc i apply whether a 
convers ion is started di rect ly after a previous cyc le on 
the 14th Clock, or if idle Clock pulses occur between 
convers ions. Note that b r ing ing the Start input h igh 
on the fa l l ing edge of the 14th C lock cyc le a l lows the 
max imum t ime for the internal DAC to settle. 

Output Coding 
The data ou tpu t f r om MAX171 is in Stra ight Binary 
Code. Other c o m m o n b inary codes, such as 2's c o m -
plement, offset b inary or comp lementa ry codes, can 
be obta ined by invert ing ei ther the serial data, or the 
appropr ia te bit(s) of the parallel data in sof tware or 
hardware. 

Applications 
Unipolar Input Operation 

Figure 6 shows the nomina l inpu t /ou tpu t t ransfer 
f unc t i on of the MAX171. Code t ransi t ions occur half-
way between successive integer LSB values. The 
output cod ing is binary wi th 1LSB = 1.22mV (5V/4096). 

Offset and Full Scale Adjustment 
In appl icat ions where the offset and ful l scale range 
have to be adjusted for the ADC, use the circui t shown 
in Figure 7. Note that the ampl i f ier shown cou ld also 
have been a sample-and-hold. The offset shou ld be 
adjusted first. App ly 1/2 LSB (0.61 mV) at the analog 
input and adjust the offset of the ampl i f ier unti l the 
dig i ta l ou tput code changes between 0000 0000 0000 
and 0000 0000 0001. 

To adjust the ful l scale range, apply FS - 3 /2LSB 
(4.9817V) at the analog input and adjust R1 unti l the 
ou tpu t code changes between 1111 1111 1110 and 
1111 1111 1111. 

OUTPUT 
CODE 

0 1 2 3 
LSB LSB S LSBS 

FS - 1LSB 

AIN. INPUT VOLTAGE (IN TERMS OF LSB'S] 

Figure 6. MAX171 Transfer Function 
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Figure 7. Full-Scale Adjustment 



Opto-lsolated Serial Output 5.8/JS 
12-Bit A/D Converter 

Table 2. Resistor and Potent iometer Values Required 
for Of fset and Gain Ad jus tment of F igure 9 

V,N 
Range 
(Volts) 

R1* 
(kO) 

R2* 
(kO) 

R3* 
(kO) 

Rz 
(O) 

RG 
(n) 

1/2LSB 
(mV) 

FS/2 
-3/2 LSBs 

(Volts) 

±2.5 20 20.5 42.2 2000 1000 0.61 2.49817 

±5.0 20 10 2 21 1000 1000 1.22 4.99634 

±10.0 20 5.11 10.5 500 1000 2.44 9.99268 

•ADDITIONAL PINS OMITTED FOB CLARITY 
" O M I T IF ERROR ADJUST IS NOT REQUIRED 

Figure 8. MAX171 Non-Inverting Bipolar Operation 

Table 1. Resistor and Potent iometer Values Required 
for Offset and Gain Ad jus tment of Figure 8 

VIN Range 
(Volts) 

R3* 
( k O ) 

R4* 
( k O ) 

Rz 
(O) 

RG 
(O) 

1/2LSB 
(mV) 

FS/2-3/2LSBs 
(Volts) 

±2.5 3.83 8.25 500 500 0.61 2 49817 

±5.0 33.2 16.9 500 1000 1.22 4.99634 

±10.0 47.5 9.53 500 500 2.44 9.99268 

"R3 and R4 have a 0.1% tolerance. All resistors are standard 
EIA/MIL decade values. 

*R1, R2 and R3 have a 0.1% tolerance. All resistors are 
standard EIA/MIL decade values. 

Bipolar Input Operation 
Bipolar operat ion can be achieved in two modes: 
non- inver t ing and invert ing. For both cases, the ampl i -
f ier shown in the c i rcui ts can be replaced by the 
AD585 or HA5320 sample-and-hold ampli f iers. Several 
d i f ferent input ranges are possib le by select ing the 
values for the scal ing resistors as shown in Tables 1 
and 2. 

Figure 8 shows the b ipolar opera t ion in the non-
invert ing mode, where the ou tpu t cod ing is offset 
binary. Figure 10 shows the ideal t ransfer func t ion for 
this mode. 

Figure 9 shows the b ipolar opera t ion in the invert ing 
mode where the ou tpu t cod ing is comp lementa ry 
of fset binary. Figure 10 shows the ideal t ransfer func -
t ion for the c i rcui t in Figure 9. 

The resistors used in bipolar appl icat ions shou ld be 
of the same type and f rom the same manufacturer to 
obta in low temperature dri f t . 0.1% resistors are rec-
ommended for appl icat ions where offset and ful l scale 
ad jus tments must be made in bipolar c i rcui ts . If h igh 
to lerances are used, larger value potent iometers must 
be used and this results in poor sensit iv i ty and h igher 
temperature dr i f ts. 

Offset and Full Scale Adjustment 
Offset should always be adjusted before ful l scale. For 
both c i rcu i ts apply +1/2LSB to the analog input (see 
Tables 1 and 2) and adjust R z unt i l the ou tpu t code 
f l ickers bewteen the fo l lowing codes: 
For Non- Inver t ing (Figure 8) 1000 0000 0000 

1000 0000 0001 

For Invert ing (Figure 9) 0111 1111 1111 
0111 1111 1110 

App l y FS - 3 /2LSB (See Tables 1 and 2) to the input 
and adjust R G unt i l the A D C ou tpu t code f l ickers 
between the fo l low ing codes: 

For Non- Inver t ing (Figure 8) 1111 1111 1110 
1111 1111 1111 

For Invert ing (Figure 9) 0000 0000 0001 
0000 0000 0000 
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Opto-lsolated Serial Output 5.8/JS 
12-Bit A/D Converter 

Figure 10. Ideal Input/Output Transfer Characteristics for 
the Bipolar Circuits in Figures 8 and 9 

MAX 171 to Sample-and-Hold Interface 
The analog input to the MAX171 must be stable to 
wi th in ±1 /2LSB dur ing the ent i re convers ion for speci-
f ied 12-bit accuracy. Th is l imits the input s ignal band-
w id th to a few Hertz for s inusoida l inputs. For h igher 
bandwidth signals a sample-and-ho ld should be used. 

The s ignal that starts a convers ion can be used to 
prov ide the T R A C K / H O L D signal to the sample-and-
hold ampli f ier. Note that th is signal is not avai lable on 
the isolated side of the barr ier and must be separately 
coup led. The MAX171's DAC is swi tched at approx i -
mately the same t ime as the sample -and-ho ld ampl i -
f ier starts ho ld ing the signal. The sample-and-ho ld 
ampl i f ie r shou ld swi tch to the H O L D mode before 
there are any d is turbances on the input signal, o ther-
wise code dependent errors wi l l be observed. These 
can be avoided by start ing the MAX171 sl ight ly after 
the T R A C K / H O L D signal by us ing a gate delay. For 
synchronous convers ion start and CK+ , C IC as de-
scr ibed above, the m a x i m u m al lowable hold set t l ing 
t ime for the sample-and-ho ld is 600ns. 

Circuit Layout 
For best system per fo rmance pr inted c i rcu i t boards 
shou ld be used for the MAX171. Wire wrap boards are 
not recommended. The layout of the board shou ld 
ensure that digi tal and analog signal l ines are separat-
ed f r om each other as m u c h as possible. Care shou ld 
be taken not to run analog and dig i ta l l ines parallel to 
each o ther or d ig i ta l l ines underneath the MAX171 
package. 

The p in con f i gu ra t i on of the MAX171 is des igned to 
p rov ide o p t i m u m electr ica l iso la t ion in pr in ted c i rcu i t 
layouts. To maintain this capabil i ty, connect ions f rom 

the analog side (Pins 1-8) of the A / D shou ld be 
separated f rom the dig i ta l s ide (Pins 9-16) and shou ld 
not reach or run underneath the package. In some 
cases it may be best to " no t ch " or cut out the c i rcu i t 
board material to form an air gap between the pin rows. 

Grounding 
No special precaut ions are necessary for the g round 
connect ion on the digi tal side of the MAX171. Connect 
G N D (Pin 10) near the g r o u n d of the device that wi l l 
receive the data. The isolated analog g round (ISO 
AGND, Pin 6) must be connec ted t o the isolated 
dig i ta l g round pins ( ISO DGND, Pins 1 and 8), and 
together they shou ld be t ied to the g round of the 
analog signal. No connec t ion is needed between G N D 
(Pin 10) and the isolated grounds. 

Power-Supply Bypassing 
The compara to r in the MAX171 is sensit ive to h igh 
f requency noise in the analog power suppl ies ( ISO 
V+, ISO V"). These suppl ies shou ld be bypassed close 
to the device wi th O.VF and 10//F capaci tors wi th 
m i n i m u m lead length. If ISO V+ is very noisy, a small 
resistor (100 to 200 ) or inductor can be connec ted in 
series to f o rm a low-pass f i l ter w i th the by-pass ca-
pacitors. The digital +5V supply ( V c c ) shou ld be 
bypassed to G N D wi th 0.1//F for best per formance. 

Internal Reference 
The MAX171's on -ch ip reference is laser- t r immed to 
-5.25V +1%. The reference ou tpu t is available at REF 
(Pin 5) as a reference source for other componen ts 
and also drives the internal DAC. 

For m i n i m u m noise, REF must be bypassed w i th a 
47//F tantalum capacitor in parallel wi th a 0.1/uF ceramic 
capac i tor to main ta in a low impedance at h igh fre-
quencies (Figure 1). Th is capaci tance also stabi l izes 
the internal reference buffer ampl i f ier prevent ing osci l -
lat ions. No series resistance shou ld be used between 
REF and the bypass capaci tors. 

Driving the Analog Input 
The input signal leads to A I N and G N D shou ld be as 
shor t as possible to min imize noise p ick-up. If the 
leads must be long use shie lded cables to min imize 
noise p ick-up. 

The input impedance at the A IN pin is typ ica l ly 2.5kO. 
The ampl i f ier dr iv ing A IN must have low enough DC 
ou tpu t impedance for low gain error. Fur thermore, 
low AC ou tpu t impedance is also required since the 
analog input cur rent is modu la ted at the c lock rate 
du r ing a convers ion. The ou tpu t impedance of the 
dr iv ing ampl i f ier is reduced by the loop gain at the 
f requency of interest. Wi th a max imum c lock rate of 
2.5MHz, ampl i f iers l ike the OP-42, AD711, or OP-27 
are recommended. At a 1MHz c lock rate, a MAX400 
or OP-07 can be used. 

LH17 Module Product Reliability 
For reliability data on Maxim's Module Product Line, 
consult factory for Reliability Report RR-4A. 
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Opto-lsolated Serial Output 5.8/JS 
12-Bit A/D Converter 

0 . 2 5 0 ± 0 . 0 0 5 
( 5 . 3 5 0 + 0 . 1 2 7 ) 

0 . 0 2 5 ± 0 . 0 1 5 
10 .635 ± 0 . 3 8 1 ) 

i L 

0 . 7 8 0 
( 1 9 . 8 1 2 ) 

n n n n n n n n f 

U U U U U zy 
TOT 

LEAD # 1 
0 . 0 3 0 - 0 . 1 1 0 

( 0 . 7 6 2 - 2 . 7 9 4 ) 
RAD 

0 . 1 3 0 ± 0 . 0 0 5 
( 3 . 3 0 2 ± 0 . 1 2 7 ) TiTOM: 

0 . 0 4 0 
(1.016) T Y P 0.020 

£ ( 0 . 5 0 8 ) 

U T 

0.020 M I P U I 
i o M i M I N 

0 . 1 2 5 
( 3 . 1 7 5 ) 

MIN 

0 . 0 1 8 ± 0 . 0 0 3 
( 0 . 4 5 7 ± 0 . 0 7 6 ) 0 . 1 0 0 ± 0 . 0 1 0 

( 2 . 5 4 0 ± 0 . 2 5 4 ) 

0 . 3 0 0 - 0 . 3 2 0 
( 7 . 6 2 0 - 8 . 1 2 8 ) 

0 - W j k L 0 . 0 0 9 - 0 . 0 1 5 
( 0 . 2 2 9 - 0 . 3 8 1 ) 

0 . 3 2 5 
^0025 
- 0 . 0 1 5 

1 2 5 5 
» 0 . 6 3 5 \ 
- 0 . 3 8 1 1 

16 Lead Plastic DIP (PE) 
0 J A = 135°C/W 
e J C = 65°C/W 

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 without notice at any time. 
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