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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND oo -0.3V to +6V
VDD 0 VDD2 cerveeieeeieeieeeeieseeeeeees e eenens -0.3V to +0.3V
CHO-CH3, COM to GND ... ceerieren 0.3V 10 (Vpp - 0.3V)
REF, REFADJ t0 GND ......cooovveurvreerereeinenn, -0.3V to Vpp - 0.3V)

Digital INputs t0 GND .......ccccciiiiiiieiieeeee e -0.3Vto +6V
Digital Outputs t0 GND.........ccceevvverierennen. -0.3Vto (Vpp + 0.3V)
Digital Output SiNK CUIMeNt ......cceeeviieerie e 25mA

Continuous Power Dissipation (Ta = +70°C)

16-Pin TSSOP (derate 6.7mW/°C above +70°C) ........ 533mwW
Operating Temperature Ranges

MAX1082_C_E/MAX1083_CUE .......ccccoevevrerannn 0°C to +70°C

MAX1082_E_E/MAX1083_EUE........c..ccccvvrennns -40°C to +85°C
Storage Temperature Range ..........cccocvvveeennnns -60°C to +150°C
Lead Temperature (soldering, 10S) ........ccccevvverrerernenn. +300°C

Stresses beyond 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 beyond 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—MAX1082

(Vpp1 = Vppz = +4.5V to +5.5V, COM = GND, fosc = 6.4MHz, 50% duty cycle, 16 clocks/conversion cycle (400ksps), external +2.5V
at REF, REFADJ = Vpp1, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SymBOL | CONDITIONS | MIN  TYP  MAX | UNITS
DC ACCURACY (Note 1)
Resolution 10 bits
) MAX1082A +0.5
Relative Accuracy (Note 2) INL LSB
MAX1083B +1.0
Differential Nonlinearity DNL No missing codes over temperature +1.0 LSB
Offset Error +3.0 LSB
Gain Error (Note 3) +3.0 LSB
gg;ﬁi:;c;rtTemperature 416 ppM/°C
'(\:Ar;?;?iilgto Channel Offset-Error +0.2 LSB
DYNAMIC SPECIFICATIONS (100kHz sine-wave input, 2.5Vp-p, 400ksps, 6.4MHz clock, bipolar input mode)
:iagtinoal-to-Noise plus Distortion SINAD 60 dB
Total Harmonic Distortion THD Up to the 5th harmonic -70 dB
Spurious-Free Dynamic Range SFDR 70 dB
Intermodulation Distortion IMD fina = 99kHz, fin2 =102kHz 76 dB
&h;gngl-to-Channel Crosstalk 200kHz, Vin = 2.5Vp-p 78 dB
Full-Power Bandwidth -3dB point 6 MHz
Full-Linear Bandwidth SINAD > 58dB 350 kHz
CONVERSION RATE
Conversion Time (Note 5) tconv 25 us
Track/Hold Acquisition Time tACQ 400 ns
Aperture Delay 10 ns
Aperture Jitter <50 ps
Serial Clock Frequency fscLk 0.5 6.4 MHz
Duty Cycle 40 60 %
2 N AXIW
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ELECTRICAL CHARACTERISTICS—MAX1082 (continued)

(Vpp1 = Vpp2 = +4.5V to +5.5V, COM = GND, fosc = 6.4MHz, 50% duty cycle, 16 clocks/conversion cycle (400ksps), external +2.5V
at REF, REFADJ = Vpp1, Ta = TMmIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ]SYMBOL] CONDITIONS \ MIN TYP  MAX ] UNITS

ANALOG INPUTS (CH3-CHO, COM)

Unipolar, Vcom =0 VREF
Input VoItage_Range_, Single VcH Bipolar, Vcom or VcH = VRer/2, referenced \
Ended and Differential (Note 6) - ' - ' +VREF/2

to COM or CH_
Multiplexer Leakage Current Onl/off leakage current, Vcom VcH_ = 0 or Vppa +0.001 1 HA
Input Capacitance 18 pF
INTERNAL REFERENCE
REF Output Voltage VREF Ta = +25°C 2480 2500 2.520 \Y
REF Short-Circuit Current 15 mA
(R:EEﬂ(i)Cui(t;l:t Temperature TC VRer +15 ppM/°C
Load Regulation (Note 7) 0 to 1mA output load 0.05 2.0 mV/mA
Capacitive Bypass at REF 4.7 10 uF
Capacitive Bypass at REFADJ 0.01 10 uF
REFADJ Output Voltage 1.22 \
REFADJ Input Range For small adjustments, from 1.22V +100 mV
?Er':e':ﬁgldBUﬁer Disable To power down the internal reference 1.4 Vpp1 - 1.0 Vv
Buffer Voltage Gain +2.05 VIV

EXTERNAL REFERENCE (reference buffer disabled, reference applied to REF)

1.0 Vpp1 +

REF Input Voltage Range (Note 8) 50mV \
VREE = 2.500V, fscLK = fmAX 200 350

REF Input Current VREF = 2.500V, fscLk =0 320 HA
In full power-down mode, fscLk =0 5

DIGITAL INPUTS (DIN, SCLK, CS, SHDN)

Input High Voltage VINH 3.0 Vv

Input Low Voltage VINL 0.8 Vv

Input Hysteresis VHYST 0.2 Vv

Input Leakage N VIN =0 or Vpp2 +1 HA

Input Capacitance CIN 15 pF

DIGITAL OUTPUTS (DOUT, SSTRB)

Output Voltage Low VoL IsINK = BmA 0.4 Vv

Output Voltage High VoH ISOURCE = 1mA 4 \Y

Three-State Leakage Current IL CS = Vpp2 +10 A

Three-State Output Capacitance CouTt CS=Vpp2 15 pF

MAXI N 3
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ELECTRICAL CHARACTERISTICS—MAX1082 (continued)

(Vpp1 = Vpp2 = +4.5V to +5.5V, COM = GND, fosc = 6.4MHz, 50% duty cycle, 16 clocks/conversion cycle (400ksps), external +2.5V
at REF, REFADJ = Vpp1, Ta = TMmIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ’SYMBOL’ CONDITIONS \ MIN TYP  MAX ] UNITS

POWER SUPPLY

(P,\?gtlgv; Supply Voltage \\//g;lz, 45 55 v
Normal operating mode (Note 10) 25 4.0

Supply Current IVpp1 zgg; z Reduced-power mode (Note 11) 1.3 2.0 mA
+IVbp2 | 55v Fast power-down mode (Note 11) 0.9 15

Full power-down mode (Note 11) 2.0 10 HA

Power-Supply Rejection PSR Vpp1 = Vpp2 = 5V +£10%, midscale input +0.5 +2.0 mV

ELECTRICAL CHARACTERISTICS—MAX1083

(Vbp1 = Vpp2 = +2.7V to +3.6V, COM = GND, fosc = 4.8MHz, 50% duty cycle, 16 clocks/conversion cycle (300ksps), external +2.5V
at REF, REFADJ = Vpp1, TA = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | symBOL | CONDITIONS | MIN  TYP  MAX | UNITS
DC ACCURACY (Note 1)
Resolution 10 bits
. MAX1083A +0.5
Relative Accuracy (Note 2) INL LSB
MAX1083B +1.0
Differential Nonlinearity DNL No missing codes over temperature +1.0 LSB
Offset Error +3.0 LSB
Gain Error (Note 3) +3.0 LSB
ggler}ﬁl‘z::;c;‘rtTemperature 416 ppM/°C
Channel-to-Channel Offset-Error +0.2 LSB

Matching

DYNAMIC SPECIFICATIONS (75kHz sine wave input, 2.5Vp-p, 300 ksps, 4.8 MHz clock, bipolar input mode)

Signal-to-Noise plus Distortion

Ratio SINAD 60 dB
Total Harmonic Distortion THD Up to the 5th harmonic -70 dB
Spurious-Free Dynamic Range SFDR 70 dB
Intermodulation Distortion IMD fina = 73kHz, fin2 =77kHz 76 dB
?$;gng—to—0hannel Crosstalk f = 150kHz, ViN = 2.5Vp-p 78 dB
Full-Power Bandwidth -3dB point 3 MHz
Full-Linear Bandwidth SINAD > 58dB 250 kHz

4 MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX1083 (continued)
(Vpp1 = Vpp2 = +2.7V to +3.6V, COM = GND, fosc = 4.8MHz, 50% duty cycle, 16 clocks/conversion cycle (300ksps), external +2.5V

at REF, REFADJ = Vpp1, Ta = TMmIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYmBOL | CONDITIONS | MIN  TYP  MAX | UNITS
CONVERSION RATE
Conversion Time (Note 5) tconv Normal operating mode 3.3 us
Track/Hold Acquisition Time tACQ Normal operating mode 625 ns
Aperture Delay 10 ns
Aperture Jitter <50 ps
Serial Clock Frequency fscLk Normal operating mode 0.5 4.8 MHz
Duty Cycle 40 60 %
ANALOG INPUTS (CH3-CHO, COM)
Unipolar, Vcom =0 VREE
Input Voltage.Range', Single Ven Bipolar, Veom o Vor = VREH2 Vv
Ended and Differential (Note 6) - ' _ ’ +VREF/2
referenced to COM or CH_
Multiplexer Leakage Current On/off leakage current, VcH_ = 0 or Vpp1 +0.001 =1 HA
Input Capacitance 18 pF
INTERNAL REFERENCE
REF Output Voltage VREE Ta = +25°C 2480 2500 2.520 Vv
REF Short-Circuit Current 15 mA
EEZﬁ?cl:;%ltjt Temperature TC VRer +15 pPM/°C
Load Regulation (Note 7) 0 to 0.75mA output load 0.1 2.0 mV/mA
Capacitive Bypass at REF 4.7 10 uF
Capacitive Bypass at REFADJ 0.01 10 uF
REFADJ Output Voltage 1.22 \Y
REFADJ Input Range For small adjustments, from 1.22V +100 mV
.}?Er';éﬁjlfumr Disable To power down the internal reference 1.4 Vpp1 -1 \
Buffer Voltage Gain +2.05 VIV
EXTERNAL REFERENCE (reference buffer disabled, reference applied to REF)
REF Input Voltage Range (Note 8) 1.0 V5%Dr;\/+ \
VREF = 2.500V, fscLk = fmAx 200 350
REF Input Current VREF = 2.500V, fscLk =0 320 HA
In full power-down mode, fsc k =0 5
DIGITAL INPUTS (DIN, SCLK, CS, SHDN)
Input High Voltage VINH 2.0 \Y
Input Low Voltage VINL 0.8 \Y
Input Hysteresis VHYST 0.2 \%
Input Leakage 1N VIN =0 or Vpp2 +1 HA
Input Capacitance CIN 15 pF
NAXIW 5
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ELECTRICAL CHARACTERISTICS—MAX1083 (continued)

(Vpp1 = Vpp2 = +2.7V to +3.6V, COM = GND, fosc = 4.8MHz, 50% duty cycle, 16 clocks/conversion cycle (300ksps), external +2.5V
at REF, REFADJ = Vpp1, Ta = TMmIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS

DIGITAL OUTPUTS (DOUT, SSTRB)

Output Voltage Low VoL ISINK = BMA 0.4 \Y%
Output Voltage High VoH Isource = 0.5mA Vpp2 - 0.5V Y
Three-State Leakage Current IL CS = Vpp2 +10 HA
Three-State Output Capacitance Court CS = Vpp2 15 pF
POWER SUPPLY

E”\c:;gvg) Supply Voltage \\//%Elz, 27 36 v

Normal operating mode (Note 10) 25 3.5
Supply Current IVDD1 xgg; z Reduced-power mode (Note 11) 1.3 2.0 mA
+1IVbp2 | 55y Fast power-down mode (Note 11) 0.9 1.5
Full power-down mode (Note 11) 2.0 1.0 pA
Power-Supply Rejection PSR Vpp1 = Vpp2 = 2.7V to 3.6V, midscale input +0.5 +2.0 mV
TIMING CHARACTERISTICS—MAX1082
(Figures 1, 2, 5, 6; Vpp1 = Vpp2 = +4.5V to +5.5V; Ta = TmIN to Tmax; unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

SCLK Period tcp 156 ns
SCLK Pulse Width High tcH 62 ns
SCLK Pulse Width Low tcL 62 ns
DIN to SCLK Setup tDs 35 ns
DIN to SCLK Hold tDH 0 ns
CS Fall to SCLK Rise Setup tcss 35 ns
SCLK Rise to CS Rise Hold tcsH 0 ns
SCLK Rise to CS Fall Ignore tcso 35 ns
CS Rise to SCLK Rise Ignore tcs1 35 ns
SCLK Rise to DOUT Hold tDoH CLoAD = 20pF 10 20 ns
SCLK Rise to SSTRB Hold tSTH CLoaD = 20pF 10 20 ns
SCLK Rise to DOUT Valid tobov CLoAD = 20pF 80 ns
SCLK Rise to SSTRB Valid tsTv CLoAD = 20pF 80 ns
CS Rise to DOUT Disable tbob CLOAD = 20pF 10 65 ns
CS Rise to SSTRB Disable tsTD CLOAD = 20pF 10 65 ns
CS Fall to DOUT Enable tpoE CLOAD = 20pF 65 ns
CS Fall to SSTRB Enable tsTE CLoAD = 20pF 65 ns
CS Pulse Width High tcsw 100 ns

MAXI N
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TIMING CHARACTERISTICS—MAX1083

(Figures 1, 2, 5, 6; Vpp1 = Vpp2 = +2.7V to +3.6V; Ta = TmIN to TmAX; unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Period tcp 208 ns
SCLK Pulse Width High tcH 83 ns
SCLK Pulse Width Low tcL 83 ns
DIN to SCLK Setup tps 45 ns
DIN to SCLK Hold toH 0 ns
CS Fall to SCLK Rise Setup tcss 45 ns
SCLK Rise to CS Rise Hold tcsH 0 ns
SCLK Rise to CS Fall ignore tcso 45 ns
CS Rise to SCLK Rise Ignore tcs1 45 ns
SCLK Rise to DOUT Hold tDOH CLoAD = 20pF 13 20 ns
SCLK Rise to SSTRB Hold tSTH CLoAD = 20pF 13 20 ns
SCLK Rise to DOUT Valid tbov CLoAD = 20pF 100 ns
SCLK Rise to SSTRB Valid tsTV CLoaD = 20pF 100 ns
CS Rise to DOUT Disable tbob CLoAD = 20pF 13 85 ns
CS Rise to SSTRB Disable tsTD CLoAD = 20pF 13 85 ns
CS Fall to DOUT Enable tDOE CLoAD = 20pF 85 ns
CS Fall to SSTRB Enable tsTE CLOAD = 20pF 85 ns
CS Pulse Width High tcsw 100 ns

Note 1. Tested at Vpp1 = Vpp2 = Vbb(MIN); COM = GND, unipolar single-ended input mode.

Note 2: Relative accuracy is the deviation of the analog value at any code from its theoretical value after the full-scale range has
been calibrated.

Note 3: Offset nulled.

Note 4: Ground the “on” channel; sine wave is applied to all “off” channels.

Note 5: Conversion time is defined as the number of clock cycles multiplied by the clock period; clock has 50% duty cycle.

Note 6: The common-mode range for the analog inputs (CH3-CHO and COM) is from GND to Vpp1.

Note 7: External load should not change during conversion for specified accuracy.

Note 8: ADC performance is limited by the converter’s noise floor, typically 300uVp-p. An external reference below 2.5V
compromises the performance of the ADC.

Note 9: Electrical characteristics are guaranteed from Vpp1(MIN) = VDD2(MIN) t0 VDD1(MAX) = VDD2(MAX). For operations beyond
this range, see Typical Operating Characteristics. For guaranteed specifications beyond the limits, contact the factory.

Note 10: AIN = midscale.Unipolar Mode. MAX1082 tested with 20pF on DOUT, 20pF on SSTRB, and fsc k = 6.4MHz, 0 to 5V.
MAX1083 tested with same loads, fscLk = 4.8MHz, 0 to 3V.

Note 11: SCLK = DIN = GND. CS = Vpp1.

MAXIMN 7
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(MAX1082: Vpp1 = Vpp2 = 5.0V, fscLk = 6.4MHz; MAX1083: Vpp1 = Vpp2 = 3.0V, fscLk = 4.8MHz; CLoaDp = 20pF, 4.7uF capacitor
at REF, 0.01pF capacitor at REFADJ, Ta = +25°C, unless otherwise noted.)
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(MAX1082: Vpp1 = Vpp2 = 5.0V, fscLk = 6.4MHz; MAX1083: Vpp1 = Vpp2 = 3.0V, fscLk = 4.8MHz; CLoaD = 20pF, 4.7uF capacitor
at REF, 0.01pF capacitor at REFADJ, Ta = +25°C, unless otherwise noted.)
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U3. bogobboogon

BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT1 BITO

(MSB) (LSB)

START SEL2 SEL1 SELO UNI/BIP SGL/DIF PD1 PDO

BIT NAME DESCRIPTION

7(MSB) START The first logic “1” bit after CS goes low defines the beginning of the control byte.

6 SEL2 These 3 bits select which of the eight channels are used for the conversion (Tables 1 and 2).

5 SEL1

4 SELO

3 UNI/BIP 1 = unipolar, 0 = bipolar. Selects unipolar or bipolar conversion mode. In unipolar mode, an
analog input signal from 0 to VRer can be converted; in bipolar mode, the differential signal can
range from -VRer/2 to +VRer/2.

2 SGL/DIF 1 = single ended, 0 = pseudo-differential. Selects single-ended or pseudo-differential conver-
sions. In single-ended mode, input signal voltages are referred to COM. In pseudo-differential
mode, the voltage difference between two channels is measured (Tables 1 and 2).

1 PD1 Select operating mode.

0(LSB) PDO PD1 PDO Mode
0 0 Full power-down

0 1 Fast power-down
1 0 Reduced power
1 1 Normal operation

4. Jgooooooooooooo

TOTAL SUPPLY CURRENT CIRCUIT SECTIONS*
POYPRO MODE CONE/mEAR)TING COl\?\'/:l-EI—IEglON INPUT COMPARATOR REFERENCE
00 (F;‘SFLOF‘,"SF'DOW” 25 2uA off off
01 Fs;;?g\lsv)er-Down 25 0.9mA Reduced Power On
10 EA%%ZCFSEE%V)W 25 1.3mA Reduced Power Oon
11 Normal Operating 25 2.0 mA Full Power On

* Circuit operation between conversions; during conversion all circuits are fully powered up.
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00000000000000000noooooooon
000000000000 00000oDoOOo0oo0oon
0000000000000 000ooooooon
00000000 00000000D0000000000
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ooboooooooobooooooboooooooDo
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TEMP. PIN- INL
5V OR PART RANGE PACKAGE  (LSB)
Ji MAX1082BEUE -40°C to +85°C 16 TSSOP +1
/>— CHO Vpp1 i * Vbp
010 J 0.1pF MAX1083ACUE ~ 0°Cto +70°C 16 TSSOP +1/2
V]
W2 mmam MAX1083BCUE  0°Cto +70°C 16 TSSOP +1
INPUTS MAX1082 gnp MAX1083AEUE -40°Cto +85°C 16 TSSOP *1/2
N, | s con CPU MAX1083BEUE -40°C to +85°C 16 TSSOP +1
47F_,_—REF CS |« 110 DDDDD
T SCLK SCK (SK)
= DIN MOSI (SO0) TRANSISTOR COUNT: 4286
[ REFADJ  DOUT MISO (S PROCESS: BICMOS
0.0LF = SSTRB |-
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SEE DETAIL A
= 8 a N &

| SEE VARIATIONS |[SEE VARIATIONS

3 21
N COMMON DIMENSIONS
% [ MILLIMETERS INCHES
L[ MIN. MAX. MIN. MAX.
G} A | — 110 043
A| 005 015 | .002 006
H Az| 085 095 | 033 | .037
b | 019 030 | 007 012
b | 019 025 | 007 010
c | 009 020 | 004 008
< | 009 014 | 004 006
D [SEE VARIATIONS [SEE VARIATIONS
I0P VIEW BOTTOM VIEW E| 430 | 450 | 165 [ 177
e 0.65 BSC 026 BSC
H
L
N
[\

o [ 8 0° [ s

c
A
i ‘\_J/ S
l\_ao.mcgf} ~- J
D——I A \_SEATING E——‘
PLANE
SIDE VIEW ND VIEW JEDEC VARIATIONS
MO-153 | N MILLIME TERS INCHES
b MIN. [ MAX. | MIN. | MAX.
bl AB-1 14| D 4,90 5.10 193 .201
! AB 16| D | 490 5.10 193 201
WITH P'-A”NG‘\, aC__ 20| D | 640 | 660 | 250 | 260
T | AD 24| D | 7.70 790 | 303 | 31
P cl ¢ AE 28] D | 960 980 | 378 | .386
BASE METAL —1 —t I
DETAIL A AD TIP DETA
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 01Smm PER SIDE EDDALLA »,
3. CONTROLLING DIMENSION: MILLIMETER ssmcounucrosk /VI/JKI/VI
4, MEETS JEDEC OUTLINE MO-15S3. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATION
. “N“ REFERS TO NUMBER OF LEADS TILE:
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP 4.40mm BODY
DATUM [-C-1; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE APPROVAL DOCUMENT CONTRAL NG. REV. 1
DIRECTION INDICATED 21-0066 F /1

Note: MAX1082/MAX1083 do not have an exposed die pad.
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