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ABSOLUTE MAXIMUM RATINGS

VDD t0 AGND. ...t -0.3V to +6V Operating Temperature Ranges
AGND t0 DGND.....ooviiiiiiiiicic e -0.3V to +0.3V MAXL27_C_ i 0°C to +70°C

CHO-CH7 t0 AGND ...coiiiiiiiieiiie e +16.5V MAX127_E__... veenenm40°C to +85°C
REF, REFADJ to AGND ..... ...-0.3Vto (Vpp + 0.3V) Storage Temperature Range ............... ....-65°C to +150°C
SSTRB, DOUT to DGND............. ...-0.3V to (Vpp + 0.3V) Lead Temperature (soldering, 10S€C) .......ccccccevrvvernnnnn. +300°C
SHDN, CS, DIN, SCLK t0 DGND.......ccccooveiiieriienieanee -0.3Vto +6V
Max Current into ANY PiN ... 50mA

Continuous Power Dissipation (Ta = +70°C)
24-Pin Narrow DIP (derate 13.33mW/°C above +70°C)..106 7mW
28-Pin SSOP (derate 9.52mW/°C above +70°C) .......... 762mwW

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

(VDD = +5.0V +5%; unipolar/bipolar range; external reference mode, VRer = +4.096V; 4.7uF at REF; external clock, fcLk = 2.0MHz
(50% duty cycle), 18 clock/conversion cycle, 110ksps; Ta = TMIN to TMAX; unless otherwise noted. Typical values are Ta = +25°C.)

PARAMETERS | sYmBOL | CONDITIONS MIN  TYP  MAX | UNITS
ACCURACY (Note 1)
Resolution 12 bits
) ) MAX127_A +0.5
Integral Nonlinearity INL LSB
MAX127_B +1.0
Differential Nonlinearity DNL No missing codes over temperature +1 LSB
) MAX127_A +3
Unipolar —
MAX127_B +5
Offset Error = LSB
) MAX127_A +5
Bipolar —
MAX127_B +10
Channel-to-Channel Offset Unipolar
. - LSB
Error Matching Bipolar +
) MAX127_A +7
Unipolar —
Gain Error MAX127_B +10
LSB
(Note 2) _ MAX127_A +7
Bipolar
MAX127_B +10
Gain Error Temperature Unipolar, external reference +3
. - ppm/°C
Coefficient (Note 2) Bipolar, external reference +5
DYNAMIC SPECIFICATIONS (10kHz sine-wave input, £10Vp-p (MAX1270), or £4.096Vp-p (MAX1271), fsampLE = 110ksps)
Slg_nal-to-N0|se + Distortion SINAD 70 dB
Ratio
Total Harmonic Distortion THD Up to the 5th harmonic -87 -78 dB
Spurious-Free Dynamic Range SFDR 80 dB
50kHz (Note 3) -86
Channel-to-Channel Crosstalk dB
DC, VIN = £16.5V -96
Aperture Delay External clock mode 15 ns
. External clock mode <50 ps
Aperture Jitter
Internal clock mode 10 ns
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ELECTRICAL CHARACTERISTICS (continued)

(Vbb = +5.0V £5%; unipolar/bipolar range; external reference mode, VRer = +4.096V; 4.7uF at REF; external clock, fcLk = 2.0MHz
(50% duty cycle), 18 clock/conversion cycle, 110ksps; Ta = TMIN to TMAX; unless otherwise noted. Typical values are Ta = +25°C.)

PARAMETERS ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX ‘ UNITS
ANALOG INPUT
Track/Hold Acquisition Time tacQ fcLk = 2.0MHz 3 us
+10V or £VRgf range 5
R +5V or £VRgefr/2 range 2.5
Small-Signal Bandwidth 3dB REF2 rang MHz
rolloff 0 to 10V or 0 to VREF range 2.5
0to 5V or 0 to VRef/2 range 1.25
MAX1270 RNG =1 0 10
Un|p0|ar RNG =0 0 5
(BIP = 0). RNG =1 0 Vv
Table3 | vax1271 - REF
Inout Volt R v RNG =0 0 VREE/2 v
nput Voltage Range
P ge rand N AL270 RNG = 1 10 10
Blpolar RNG =0 -5 5
@P = 1. RNG =1 V) vV
Table3 | yax1271 - REF REF
RNG =0 -VREF/2 VREF/2
0 to 10V range -10 720
. MAX1270
Unipolar 0to 5V range -10 360
MAX1271 -10 0.1 10
Input Current IIN +10V range -1200 720 HA
MAX1270
. +5V range -600 360
Bipolar +V 1200 10
+ range -
MAX1271 REF fang
+VREF/2 range -600 10
. . Unipolar 21
Dynamic Resistance AVIN/ALN - kQ
Bipolar 16
Input Capacitance (Note 4) 40 pF
INTERNAL REFERENCE
REF Output Voltage VREE Ta =+25°C 4.076 4.096 4,116 V
MAX1270_C/MAX1271_C +15
REF Output Tempco TC VREF ppm/°C
MAX1270_E/MAX1271 _E +30
Output Short Circuit Current 30 mA
Load Regulation (Note 5) 0 to 0.5mA output current 10 mV
Capacitive Bypass at REF 4.7 pF
Capacitive Bypass at REFADJ 0.01 uF
REFADJ Output Voltage 2.465  2.500 2.535 \Y
REFADJ Adjustment Range Figure 1 +1.5 %
Buffer Voltage Gain 1.638 VIV
REFERENCE INPUT (Reference buffer disabled, reference input applied to REF)
Input Voltage Range 2.40 4.18 \
Inout C ¢ v 4.18V Normal or STBYPD 400 A
nput Curren =4,
P REF FULLPD 1 H
MAXI 3

L/LCTXVIN/OLCTXVIN



MAX1270/MAX1271

ooooono+«svosennnnn
OonoizinnADC

ELECTRICAL CHARACTERISTICS (continued)

(Vbb = +5.0V £5%; unipolar/bipolar range; external reference mode, VRer = +4.096V; 4.7uF at REF; external clock, fcLk = 2.0MHz
(50% duty cycle), 18 clock/conversion cycle, 110ksps; Ta = TMIN to TMAX; unless otherwise noted. Typical values are Ta = +25°C.)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
. Normal or STBYPD 10 kQ
Input Resistance VREF = 4.18V
FULLPD 4.18 MQ
REFADJ Threshold for Buffer
Disable Vpp - 0.5 Y
POWER REQUIREMENT
Supply Voltage VbD 4.75 5.25 \Y
Bipolar range 18
Normal - mA
Unipolar range 6 10
Supply Current IbD
STBYPD power down mode (Note 6) 700 850 A
FULLPD power down mode 120 220 H
. iecti External reference = 4.096V +0.1 +0.5
Povyer Supply Rejection PSRR LSB
Ratio (Note 7) Internal reference +0.5
TIMING
External Clock Frequency
Range feLk 0.1 20 | MHz
o External clock mode (Note 8) 3
Acquisition Phase - us
Internal clock mode, Figure 9 3 5
) . External clock mode (Note 8) 6
Conversion Time tconv - us
Internal clock mode, Figure 9 6 7.7 11
External clock mode 110
Throughput Rate ksps
Internal clock mode 43
Bandgap Reference Start-Up )
Time (Note 9) Power-up 200 us
To 0.1mV, REF CREF = 4.7UF 8
Reference Buffer Settling Time bypass capacitor ms
fully discharged CREF = 33pF 60
DIGITAL INPUTS: DIN, SCLK, CS, SHDN
Input High Threshold Voltage ViH 2.4 Vv
Input Low Threshold Voltage ViL 0.8 \
Input Hysteresis VHYS 0.2 Vv
Input Leakage Current N VIN =0to Vpbp -10 10 A
Input Capacitance CIN (Note 4) 15 pF
DIGITAL OUTPUTS: DOUT, SSTRB
IsINK = BmMA 0.4
Output Voltage Low VoL \Y
IsINK = 16mA 0.4
Output Voltage High VoH Isource = 0.5mA Vpp - 0.5 Vv
Three-State Leakage Current IL CS =Vpp -10 10 HA
Three-State Output Capacitance | Cout | CS = Vpp (Note 4) 15 pF

MAXIMN




Ooooono+svosennnnn
OonoizionnADC

TIMING CHARACTERISTICS

(Vpbp = +4.75V to +5.25; unipolar/bipolar range; external reference mode, VRer = +4.096V; 4.7uF at REF; external clock, fcLk =
2MHz; Ta = TmIN to TMAX, unless otherwise noted. Typical values are Ta = +25°C.) (Figures 2, 5, 7, 10)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX UNITS

DIN to SCLK Setup tps 100 ns
DIN to SCLK Hold tDH 0 ns
SCLK Fall to Output Data Valid tbo CLoaD = 100pF 20 170 ns
CS Fall to Output Enable tpv CLOAD = 100pF 120 ns
CS Rise to Output Disable tTR CLOAD = 100pF 100 ns
CS to SCLK Rise Setup tcss 100 ns
CS to SCLK Rise Hold tcsH 0 ns
SCLK Pulse Width High tcH 200 ns
SCLK Pulse Width Low tcL 200 ns
SCLK Fall to SSTRB tSSTRB CLoAD = 100pF 200 ns
CS to SSTRB Output Enable tspbv g)'(‘t?a’:‘r?alz;ggf ;0 de only 200 ns
TS to SSTRB Output Disable tsTR E;g’;ﬁ;;ggffno de only 200 ns
SSTRB Rise to SCLK Rise tsck Internal clock mode only 0 ns
(Note 4)

Note 1: Accuracy specifications tested at Vpp = +5.0V. Performance at power-supply tolerance limit is guaranteed by Power-Supply
Rejection test.

Note 2: External reference: VRer = 4.096V, offset error nulled. Ideal last-code transition = FS - 3/2LSB.

Note 3: Ground “on” channel; sine wave applied to all “off” channels. V|N = £5V (MAX1270), V|N = £4V (MAX1271).

Note 4: Guaranteed by design, not production tested.

Note 5: Use static external loads during conversion for specified accuracy.

Note 6: Tested using internal reference.

Note 7: PSRR measured at full scale. Tested for the £10V (MAX1270) and +4.096V (MAX1271) input ranges.

Note 8: Acquisition phase and conversion time are dependent on the clock period; clock has 50% duty cycle (Figure 6).

Note 9: Not production tested. Provided for design guidance only.

MAXIMN 5
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(Typical Operating Circuit, Vpp = +5V; external reference mode, VRer = +4.096V; 4.7uF at REF; external clock, fc Lk = 2MHz;
110ksps; Ta = +25°C; unless otherwise noted.)
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(Typical Operating Circuit, Vpp = +5V; external reference mode, VRer = +4.096V; 4.7uF at REF; external clock, fc Lk = 2MHz;
110ksps; Ta = +25°C; unless otherwise noted.)
AVERAGE SUPPLY CURRENT vs AVERAGE SUPPLY CURRENT vs.
CONVERSION RATE (USING STANDBY) CONVERSION RATE (USING FULLPD)
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1. bogoboboodgoo

MAX1270/MAX1271

Bit 7 . . . . ) . Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
START SEL2 SEL1 SELO RNG BIP PD1 PDO
ooo 00 ooQ
7 (MSB) START CSOO0O0O00000000O0O0D0DMADO00000N0NoN0Nononooo
EL2, SEL1
6,5,4 S sfzfo ' |00D03000000000000N'000000000M 0 2@
3 RNG 000000000000000000MmM 03[
2 BIP 0000000000000 0000000000M O3
1,0 (LSB) PD1, PDO 0000000000000 0000O00000MMOA4m
02 O0O0Oooono 04, 000oouooooooogno
SEL2 SEL1 SELO CHANNEL PD1 PDO 000
0 0 0 CHO 0 0 000D0mMODD0Om
0 0 1 CH1 0ooooooon
0 1 0 CH2 0 1 0000MOo000m
0 1 1 CH3 oooooooon
1 0 0 CH4 1 0 0000000000000 STBYPDN
1 0 1 CH5 0000000000000
1 1 0 CH6 1 1 0000000000 FULLPDM
1 1 1 CH7 0000000000000

03. MAX1270/MAX12710 000000000000

RANGE AND POLARITY SELECTION FOR MAX1270
NEGATIVE
INPUT RANGE RNG BIP FULL SCALE ZERO SCALE (V) FULL SCALE
Oto 5V 0 0 — 0 VReEg - 1.2207
0to 10V 1 0 — 0 VREF - 2.4414
+5V 0 1 -VREF - 1.2207 0 VREr - 1.2207
+10V 1 1 -VREE - 2.4414 0 VREE - 2.4414
RANGE AND POLARITY SELECTION FOR MAX1271
INPUT RANGE RNG BIP NEG';EXEEFULL ZERO SCALE (V) FULL SCALE
0 to VRep/2 0 0 — 0 VREE/2
0 to VREp 1 0 — 0 VREE
+VREF/2 0 1 -VREF/2 0 VREF/2
*VREF 1 1 -VREF 0 VREF

10 MAXI N
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TOP VIEW :
—\ Voo [1] 28] N.C.
Voo [1] 2¢] ne DGND [2 | [27] rer
ponp [ 2] 23] rer DGND [3 | 26] ReFADI
Ne. [ 3] 22] nc. NC. [4] [25] N.C.
pono (4] _anmxamn [2] rerans scw [5 | MAXIM [5] ¢
sa[s] - Mz o] o sle] waxzn |@om
cs 6] 19] cHe ne. [7] [22] nc.
DIN [ 7] 18] crs ne. [8] [21] crie
ssTre [ 8] [17] cha pin [9 ] [20] cris
ne. [o] 16] cHs sSTRB [10] 19] cha
pouT [10] [15] cHe ne. [] 18] chs
SHON [11] [14] cHt pouT [12] [17] e
AGND [12] 13] cHo SN [13] 16] cH1
— AGND [14] [15] cHo
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omoono ooogo
PART RaNGE  PIN-PACKAGE (iNSE) ;E/;gisATTOERc%?\:i\:\;:s;io AGND
MAX1270AENG -40°C to +85°C 24 Narrow Plastic DIP  +1/2
MAX1270BENG -40°C to +85°C 24 Narrow Plastic DIP  +1
MAX1270AEAl  -40°C to +85°C 28 SSOP +1/2
MAX1270BEAI  -40°C to +85°C 28 SSOP +1
MAX1271ACNG  0°C to +70°C 24 Narrow Plastic DIP  +1/2
MAX1271BCNG  0°C to +70°C 24 Narrow Plastic DIP  +1
MAX1271ACAl  0°Cto +70°C 28 SSOP +1/2
MAX1271BCAlI  0°Cto +70°C 28 SSOP +1
MAX1271AENG -40°C to +85°C 24 Narrow Plastic DIP  +1/2
MAX1271BENG -40°C to +85°C 24 Narrow Plastic DIP  +1
MAX1271AEAl  -40°C to +85°C 28 SSOP *1/2
MAX1271BEAl  -40°C to +85°C 28 SSOP +1

MAXIMN
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INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN MAX MIN MAX | MIN MAX | N [MS00
Al -——— 10200 | ——-- |508 D 10.348|0390 | 884 | 991 |8 |AB
A1]0.015 |-—— ]0.38 - D [0.735|0.765|18.67 [19.43 |14 |AC
A2|0.125 |0.175 |3.18 [4.45 D [0.745|0.765|18.92 [19.43 |16 |AA
A310.055 |0.080 [1.40 |2.03 D [0.885|0.915 |22.48|23.24|18 |AD
B |0.016 0.022 (041 056 D [1.015 |1.045 |25.78|26.54|20 |AE
B1[0.045 |0.065 [1.14 1.65 D114 1265 [28.96|32.13 |24 |AF
C |0,008 |0.012 |0.20 |0.30 D |1.360 |1.380 |34.54|35.05|28|*5
D1]0.005 |0.080 |0.13 |2.03
E 10.300 10.325]7.62 18.26 T‘DTDE&SE; DO NOT INCLUDE MOLD FLASH
F1]0240|0.310 |6.10 |/.87 2. MOLD FLASH OR PROTRUSIONS NOT
e 10100 | === |254 | --- TDN%EEE?NG15JJMIT4£(NUSOI%”N> MILLIMETER
3. co :
eA0.300 | ——= /.62 | === 4. MEETS JEDEC MS001-XX AS SHOWN
oB ——— 0400 | ——— (1016 IN ABOVE TABLE
L |[0.115 [0.150 |2.92 |3.81 AN S
ALK [PACcat FaLY DUTLINE POIP 300" L/ 210043 A
18 MAXIMN
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INCHES ILLIMETERS INCHES MILLIMETERS
DIM| MIN | MAX | MIN | MAX

5 MIN | MAX | MIN MAX
HHH HHHH 0.068 10078 | 1.73 | 1.99 0239 [0.249 | 6.07 | 633 | 14L

gl ggfs gg?s 00555 OO;; 0.239 |0.249 | 607 | 633 | 16L
TR Fe E 0.278(0.289 | 7.07] 7.33| 20L
e 0317 [0.328 [ 8.07| 8.33] 24L

SEE VARIATIONS 4 I I
0.205 10209 | 5.20 | 538 0.39710.407 [10.07]10.33 | 28L

C
D
E
e 10.0256 BSC |0.65 BSC
H
L
x

SSOP.EPS

L/LCTXVIN/OLCTXVIN

| |g|lo|g

0.301 |0.311 | 765 | 7.90
0.025 [0.037 | 0.63 | 0.95
0° 8° 0° 8°

[ | V[ [ \ ¢
T ¢ el
] f‘ »T{« 7#

g\mggg DO NOT INCLUDE MOLD FLASH. /VI /J X I /VI

PROPRIETARY INFORMATION

2, MOLD FLASH OR PROTRUSIONS NOT TODO [Wme
EXCEED .15mm (006" PACKAGE DUTLINE, SSOP, 5.3X.65mm

3. CONTROLLING DIMENSION: MILLIMETER 7= e e

A

21-0056 A
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