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 nby21450nby2146 9050x  w sfg ??r? r25?bed 2 _______________________________________________________________________________________ absolute maximum ratings electrical characteristics (av dd1 = av dd2 = dv dd = dv ddo = 5v, agnd1 = dgnd = dgndo = agnd2 = agnd3 = 0, f clk = 3.5mhz (50% duty cycle), external clock mode, v ref = 4.096v (external reference operation), refcap = av dd1 , maximum single-ended bipolar input range (v ref ), c dout = 50pf, c sstrb = 50pf, t a = -40c to +85c, unless otherwise noted. typical values are at t a = +25c.) stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. these are stress rating s only, and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the specificatio ns is not implied. exposure to absolute maximum rating conditions for extended periods may affect device reliability. av dd1 to agnd1 ....................................................-0.3v to +6v av dd2 to agnd2 ....................................................-0.3v to +6v dv dd to dgnd ........................................................-0.3v to +6v dv ddo to dgndo ..................................................-0.3v to +6v dv dd to dv ddo ......................................................-0.3v to +6v dv dd , dv ddo to av dd1 ........................................-0.3v to +6v av dd1 , dv dd , dv ddo to av dd2 ..........................-0.3v to +6v dgnd, dgndo, agnd3, agnd2 to agnd1 ......-0.3v to +0.3v cs , sclk, din, dout, sstrb to  dgndo ............................................-0.3v to (dv ddo + 0.3v) ch0Cch7 to agnd1 ...................................................-6v to +6v ref, refcap to agnd1.......................-0.3v to (av dd1 + 0.3v) continuous current (any pin) ...........................................50ma continuous power dissipation (t a = +70c) 20-pin tssop (derate 11mw/c above +70c) ..........879mw 24-pin tssop (derate 12.2mw/c above +70c) .......976mw operating temperature range ...........................-40c to +85c junction temperature  .....................................................+150c storage temperature range .............................-65c to +150c lead temperature (soldering, 10s) .................................+300c parameter symbol conditions min typ max units dc accuracy (notes 1, 2) resolution 14 bits integral nonlinearity inl 0.25 1 lsb differential nonlinearity dnl no missing codes 1 lsb 0.5 transition noise external or internal reference 2 lsb rms unipolar 0 10 single-ended inputs bipolar -1.0 10 unipolar 0 20 offset error differential inputs (note 3) bipolar -2 20 mv channel-to-channel gain matching unipolar or bipolar 0.025 %fsr channel-to-channel offset error matching unipolar or bipolar 1.0 mv unipolar 10 offset temperature coefficient bipolar 5 ppm/c unipolar 0.5 gain error bipolar 0.3 %fsr unipolar 1.5 gain temperature coefficient bipolar 1.0 ppm/c unipolar endpoint overlap negative unipolar full scale to positive unipolar zero-scale 0 5 lsb

 nby21450nby2146 9050x  w sfg ??r? r25?bed _______________________________________________________________________________________ 3 parameter symbol conditions min typ max units dynamic specifications f in(sine-wave)  = 5khz, v in  = fsr - 0.05db, f sample  = 130ksps (notes 1, 2) differential inputs, fsr = 2 x v ref 84.5 single-ended inputs, fsr = v ref 84 single-ended inputs, fsr = v ref  / 2 82.5 signal-to-noise plus distortion sinad single-ended inputs, fsr = v ref  / 4 79 80.5 db differential inputs, fsr = 2 x v ref 84.5 single-ended inputs, fsr = v ref 84 single-ended inputs, fsr = v ref  / 2 82.5 signal-to-noise ratio snr single-ended inputs, fsr = v ref  / 4 80.5 db total harmonic distortion (up to the 5th harmonic) thd -98 db spurious-free dynamic range sfdr 92 99 db aperture delay t ad figure 21 15 ns aperture jitter t aj figure 21 100 ps channel-to-channel isolation 105 db conversion rate external clock mode, figure 2 114 external acquisition mode, figure 3 84 byte-wide throughput rate f sample internal clock mode, figure 4 106 ksps analog inputs   (ch0Cch3 max1035, ch0Cch7 MAX1034, agnd1) small-signal bandwidth all input ranges, v in  = 100mv p-p  (note 2) 2 mhz full-power bandwidth all input ranges, v in  = 4v p-p  (note 2) 700 khz r[2:1] = 001 -v ref /4 +v ref /4 r[2:1] = 010 -v ref /2 0 r[2:1] = 011 0 +v ref /2 r[2:1] = 100 -v ref /2 +v ref /2 r[2:1] = 101 -v ref 0 r[2:1] = 110 0 +v ref input voltage range (table 6) v ch_ r[2:1] = 111 -v ref +v ref v true-differential analog common-mode voltage range v cmdr dif/ sgl  = 1 (note 4) -4.75 +5.50 v common-mode rejection ratio cmrr dif/ sgl  = 1, input voltage range = v ref /4 75 db input current i ch_ -v ref  < v ch_  < +v ref -1500 +650 a input capacitance c ch_ 5pf input resistance r ch_ 6k  electrical characteristics (continued) (av dd1 = av dd2 = dv dd = dv ddo = 5v, agnd1 = dgnd = dgndo = agnd2 = agnd3 = 0, f clk = 3.5mhz (50% duty cycle), external clock mode, v ref = 4.096v (external reference operation), refcap = av dd1 , maximum single-ended bipolar input range (v ref ), c dout = 50pf, c sstrb = 50pf, t a = -40c to +85c, unless otherwise noted. typical values are at t a = +25c.)

 nby21450nby2146 9050x  w sfg ??r? r25?bed 4 _______________________________________________________________________________________ parameter symbol conditions min typ max units internal reference   (bypass refcap with 0.1f to agnd1 and ref with 1.0f to agnd1) reference output voltage v ref 4.056 4.096 4.136 v reference temperature coefficient tc ref 30 ppm/c ref shorted to agnd1 10 reference short-circuit current i refsc ref shorted to av dd -1 ma reference load regulation i ref  = 0 to 0.5ma 0.1 10 mv external reference   (refcap = av dd ) reference input voltage range v ref 3.800 4.136 v refcap buffer disable threshold v rcth (note 5) av dd1 - 0.4 av dd1 - 0.1 v v ref  = +4.096v, external clock mode, external acquisition mode, internal clock mode, or partial power-down mode 90 200 reference input current i ref v ref  = +4.096v, full power-down mode 0.1 10 a external clock mode, external acquisition mode, internal clock mode, or partial power-down mode 20 45 reference input resistance r ref full power-down mode 40 k  digital inputs   (din, sclk,  cs ) input high voltage v ih 0.7 x dv ddo v input low voltage v il 0.3 x dv ddo v input hysteresis v hyst 0.2 v input leakage current i in v in  = 0 to dv ddo -10 +10 a input capacitance c in 10 pf digital outputs   (dout, sstrb) dv ddo  = 4.75v, i sink  = 10ma 0.4 output low voltage v ol dv ddo  = 2.7v, i sink  = 5ma 0.4 v output high voltage v oh i source  = 0.5ma dv ddo - 0.4 v dout tri-state leakage current i ddo cs  = dv ddo -10 +10 a power requirements   (av dd1  and agnd1, av dd2  and agnd2, dv dd  and dgnd, dv ddo  and dgndo) analog supply voltage av dd1 4.75 5.25 v digital supply voltage dv dd 4.75 5.25 v electrical characteristics (continued) (av dd1 = av dd2 = dv dd = dv ddo = 5v, agnd1 = dgnd = dgndo = agnd2 = agnd3 = 0, f clk = 3.5mhz (50% duty cycle), external clock mode, v ref = 4.096v (external reference operation), refcap = av dd1 , maximum single-ended bipolar input range (v ref ), c dout = 50pf, c sstrb = 50pf, t a = -40c to +85c, unless otherwise noted. typical values are at t a = +25c.)

 nby21450nby2146 9050x  w sfg ??r? r25?bed _______________________________________________________________________________________ 5 parameter symbol conditions min typ max units preamplifier supply voltage av dd2 4.75 5.25 v digital i/o supply voltage dv ddo 2.70 5.25 v internal reference 3 3.5 av dd1  supply current i avdd1 external clock mode, external acquisition mode, or internal clock mode external reference 2.5 3 ma dv dd  supply current i dvdd external clock mode, external acquisition mode, or internal clock mode 0.9 2 ma av dd2  supply current i avdd2 external clock mode, external acquisition mode, or internal clock mode 17.5 25 ma dv ddo  supply current i dvddo external clock mode, external acquisition mode, or internal clock mode 0.2 1 ma partial power-down mode 1.3 ma total supply current full power-down mode 1 a power-supply rejection ratio psrr all analog input ranges 0.125 lsb timing characteristics (figures 15 and 16) external clock mode 272 62 external acquisition mode 228 62 sclk period t cp internal clock mode 100 83 s external clock mode 109 external acquisition mode 92 sclk high pulse width (note 6) t ch internal clock mode 40 ns external clock mode 109 external acquisition mode 92 sclk low pulse width (note 6) t cl internal clock mode 40 ns din to sclk setup t ds 40 ns din to sclk hold t dh 0ns sclk fall to dout valid t do 40 ns cs  fall to dout enable t dv 40 ns cs  rise to dout disable t tr 40 ns cs  fall to sclk rise setup t css 40 ns cs  high minimum pulse width t cspw 40 ns sclk fall to  cs  rise hold t csh 0ns sstrb rise to  cs  fall setup (note 4) 40 ns dout rise/fall time c l  = 50pf 10 ns sstrb rise/fall time c l  = 50pf 10 ns electrical characteristics (continued) (av dd1 = av dd2 = dv dd = dv ddo = 5v, agnd1 = dgnd = dgndo = agnd2 = agnd3 = 0, f clk = 3.5mhz (50% duty cycle), external clock mode, v ref = 4.096v (external reference operation), refcap = av dd1 , maximum single-ended bipolar input range (v ref ), c dout = 50pf, c sstrb = 50pf, t a = -40c to +85c, unless otherwise noted. typical values are at t a = +25c.)

 nby21450nby2146 9050x  w sfg ??r? r25?bed 6 _______________________________________________________________________________________ analog supply current vs. analog supply voltage MAX1034/35 toc01 av dd1  (v) i avdd1  (ma) 5.15 5.05 4.95 4.85 2.35 2.40 2.45 2.50 2.55 2.60 2.30 4.75 5.25 t a  = +85  c t a  = +25  c t a  = -40  c external clock mode preamplifier supply current vs. preamplifier supply voltage MAX1034/35 toc02 av dd2  (v) i avdd2  (ma) 5.15 5.05 4.85 4.95 16 17 18 19 20 21 22 23 24 15 4.75 5.25 t a  = +85  c t a  = +25  c t a  = -40  c external clock mode digital supply current vs. digital supply voltage MAX1034/35 toc03 dv dd  (v) i dvdd  (ma) 5.15 5.05 4.95 4.85 0.70 0.75 0.80 0.85 0.90 0.65 4.75 5.25 t a  = +85  c t a  = +25  c t a  = -40  c external clock mode ``````````````````````````````````````````````````````````````` ````````?o	?+v (av dd1 = av dd2 = dv dd = dv ddo = 5v, agnd1 = dgnd = dgndo = agnd2 = agnd3 = 0, f clk = 3.5mhz (50% duty cycle), external clock mode, v ref = 4.096v (external reference operation), refcap = av dd1 , maximum single-ended bipolar input range (v ref ), c dout = 50pf, c sstrb = 50pf, unless otherwise noted.) note 1: parameter tested at av dd1 = av dd2 = dv dd = dv ddo = 5v. note 2: see definitions in the  parameter definitions section at the end of the data sheet. note 3: guaranteed by correlation with single-ended measurements. note 4: not production tested. guaranteed by design.  note 5: to ensure external reference operation, v refcap must exceed (av dd1 - 0.1v). to ensure internal reference operation, v refcap must be below (av dd1 - 0.4v). bypassing refcap with a 0.1f or larger capacitor to agnd1 sets v refcap   4.096v. the tran- sition point between internal reference mode and external reference mode lies between the refcap buffer disable threshold minimum and maximum values (figures 17 and 18). note 6: the sclk duty cycle can vary between 40% and 60%, as long as the t cl and t ch timing requirements are met. electrical characteristics (continued) (av dd1 = av dd2 = dv dd = dv ddo = 5v, agnd1 = dgnd = dgndo = agnd2 = agnd3 = 0, f clk = 3.5mhz (50% duty cycle), external clock mode, v ref = 4.096v (external reference operation), refcap = av dd1 , maximum single-ended bipolar input range (v ref ), c dout = 50pf, c sstrb = 50pf, t a = -40c to +85c, unless otherwise noted. typical values are at t a = +25c.)

 nby21450nby2146 9050x  w sfg ??r? r25?bed _______________________________________________________________________________________ 7 digital i/o supply current vs. digital i/o supply voltage MAX1034/35 toc04 dv ddo  (v) i dvddo  (ma) 5.15 5.05 4.85 4.95 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.26 0.28 0.10 4.75 5.25 t a  = +85  c t a  = +25  c t a  = -40  c external clock mode analog supply current vs. analog supply voltage MAX1034/35 toc05 av dd1  (v) i avdd1  (ma) 5.15 5.05 4.95 4.85 0.47 0.49 0.51 0.53 0.55 0.45 4.75 5.25 t a  = +85  c t a  = +25  c t a  = -40  c partial power-down mode preamplifier supply current vs. preamplifier supply voltage MAX1034/35 toc06 av dd2  (v) i avdd2  (ma) 5.15 5.05 4.95 4.85 0.12 0.14 0.16 0.18 0.20 0.10 4.75 5.25 t a  = +85  c t a  = +25  c t a  = -40  c partial power-down mode digital supply current vs. digital supply voltage MAX1034/35 toc07 dv dd  (v) i dvdd   ( m a) 5.15 4.85 5.05 4.95 0.122 0.124 0.126 0.128 0.130 0.132 0.134 0.136 0.120 4.75 5.25 partial power-down mode t a  = +85  c t a  = +25  c t a  = -40  c ``````````````````````````````````````````````````````````````` ``````` ?o	?+v)?* (av dd1 = av dd2 = dv dd = dv ddo = 5v, agnd1 = dgnd = dgndo = agnd2 = agnd3 = 0, f clk = 3.5mhz (50% duty cycle), external clock mode, v ref = 4.096v (external reference operation), refcap = av dd1 , maximum single-ended bipolar input range (v ref ), c dout = 50pf, c sstrb = 50pf, unless otherwise noted.)

 nby21450nby2146 9050x  w sfg ??r? r25?bed 8 _______________________________________________________________________________________ analog supply current vs. conversion rate MAX1034/35 toc08 conversion rate (ksps) i avdd1  (ma) 200 150 100 50 0.5 1.0 1.5 2.0 2.5 3.0 0 0 external clock mode partial power-down mode full power-down mode preamplifier supply current vs. conversion rate MAX1034/35 toc09 i avdd2  (ma) 5 10 15 20 25 0 conversion rate (ksps) 200 150 100 50 0 f clk  = 7.5mhz (note 6) external clock mode full power-down mode, partial power-down mode digital supply current vs. conversion rate MAX1034/35 toc10 i dvdd  (ma) 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 0 0 conversion rate (ksps) 200 150 100 50 f clk  = 7.5mhz (note 6) full power-down mode external clock mode, partial power-down mode digital i/o supply current vs. conversion rate MAX1034/35 toc11 conversion rate (ksps) i dvddo  (ma) 200 150 100 50 0.1 0.2 0.3 0.4 0.5 0.6 0 0 f clk  = 7.5mhz (note 6) external clock mode full power-down mode, partial power-down mode note 6: for partial power-down and full power-down modes, external clock mode was used for a burst of continuous samples. partial power-down or full power-down modes were entered thereafter. by using this method, the conversion rate was found by averaging the number of conversions over the time starting from the first conversion to the end of the partial power-down or full power-down modes. ``````````````````````````````````````````````````````````````` ``````` ?o	?+v)?* (av dd1 = av dd2 = dv dd = dv ddo = 5v, agnd1 = dgnd = dgndo = agnd2 = agnd3 = 0, f clk = 3.5mhz (50% duty cycle), external clock mode, v ref = 4.096v (external reference operation), refcap = av dd1 , maximum single-ended bipolar input range (v ref ), c dout = 50pf, c sstrb = 50pf, unless otherwise noted.)

 nby21450nby2146 9050x  w sfg ??r? r25?bed _______________________________________________________________________________________ 9 external reference input current vs. external reference input voltage MAX1034/35 toc12 external reference voltage (v) external reference current (ma) 4.10 4.05 4.00 3.95 3.90 3.85 0.13 0.14 0.15 0.16 0.12 3.80 4.15 all modes -0.10 -0.04 -0.06 -0.08 -0.02 0 0.02 0.04 0.06 0.08 0.10 -40 10 -15 35 60 85 gain drift vs. temperature MAX1034/35 toc13 temperature (  c) gain drift (%) +v ref /2 bipolar  v ref  bipolar range  v ref /4 bipolar -1.0 -0.4 -0.6 -0.8 -0.2 0 0.2 0.4 0.6 0.8 1.0 -40 10 -15 35 60 85 offset drift vs. temperature MAX1034/35 toc14 temperature (  c) offset error (mv) +v ref /4 bipolar range  v ref  bipolar channel-to-channel isolation vs. input frequency MAX1034/35 toc15 frequency  ( khz ) isolation (db) 1000 100 10 -100 -80 -60 -40 -20 0 -120 1 10,000 f sample  = 115ksps  v ref  bipolar range ch0 to ch2 common-mode rejection ratio vs. frequency MAX1034/35 toc16 frequency (khz) cmrr (db) 1000 100 10 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 -100 1 10,000 f sample  = 115ksps  v ref  bipolar range 1.0 0.5 0 -0.5 -1.0 0 8192 4096 12,288 16,383 integral nonlinearity vs. digital output code MAX1034/35 toc17 digital output code inl (lsb) f sample  = 115ksps  v ref  bipolar range 1.0 0.5 0 -0.5 -1.0 0 8192 4096 12,288 16,383 differential nonlinearity vs. digital output code MAX1034/35 toc18 digital output code dnl (lsb) f sample  = 115ksps  v ref  bipolar range -140 -100 -120 -60 -80 -20 -40 0 02030 10 40 50 fft at 5khz MAX1034/35 toc19 frequency (khz) magnitude (db) f sample  = 115ksps f in(sine wave)  = 5khz  v ref  bipolar range ``````````````````````````````````````````````````````````````` ``````` ?o	?+v)?* (av dd1 = av dd2 = dv dd = dv ddo = 5v, agnd1 = dgnd = dgndo = agnd2 = agnd3 = 0, f clk = 3.5mhz (50% duty cycle), external clock mode, v ref = 4.096v (external reference operation), refcap = av dd1 , maximum single-ended bipolar input range (v ref ), c dout = 50pf, c sstrb = 50pf, unless otherwise noted.)

 nby21450nby2146 9050x  w sfg ??r? r25?bed 10 ______________________________________________________________________________________ snr, sinad, enob vs. analog input frequency MAX1034/35 toc20 frequency (khz) snr, sinad (db) 100 10 10 20 30 40 50 60 70 80 90 100 0 1 1000 enob (bits) 7 8 9 10 11 12 13 14 15 16 6 f sample  = 115ksps  v ref  bipolar range snr sinad enob ``````````````````````````````````````````````````````````````` ``````` ?o	?+v)?* (av dd1 = av dd2 = dv dd = dv ddo = 5v, agnd1 = dgnd = dgndo = agnd2 = agnd3 = 0, f clk = 3.5mhz (50% duty cycle), external clock mode, v ref = 4.096v (external reference operation), refcap = av dd1 , maximum single-ended bipolar input range (v ref ), c dout = 50pf, c sstrb = 50pf, unless otherwise noted.) snr, sinad, enob vs. sample rate MAX1034/35 toc21 sample rate (ksps) snr, sinad (db) 100 10 1 20 40 60 80 100 0 0.1 1000 enob snr, sinad f in(sine wave)  = 5khz  v ref  bipolar range 10 11 12 13 14 9 enob (bits) -sfdr, thd vs. sample rate MAX1034/35 toc22 sample rate (ksps) -sfdr, thd (db) 100 10 1 -100 -80 -60 -40 -20 0 -120 0.1 1000 f in(sine wave)  = 5khz  v ref  bipolar range thd -sfdr -sfdr, thd vs. analog input frequency MAX1034/35 toc23 frequency (khz) -sfdr, thd (db) 100 10 -100 -80 -60 -40 -20 0 -120 1 1000 f sample  = 115ksps  v ref  bipolar range thd -sfdr analog input current vs. analog input voltage MAX1034/35 toc24 analog input voltage (v) analog input current (ma) 4 2 0 -2 -4 -0.5 -1.0 0 0.5 1.0 1.5 -1.5 -6 6 all modes

 nby21450nby2146 9050x  w sfg ??r? r25?bed ______________________________________________________________________________________ 11 small-signal bandwidth MAX1034/35 toc25 frequency (khz) attenuation (db) 1000 100 10 -25 -20 -15 -10 -5 0 -30 1 10,000 reference voltage vs. time MAX1034/35 toc27 1v/div 0v 4ms/div ``````````````````````````````````````````````````````````````` ``````` ?o	?+v)?* (av dd1 = av dd2 = dv dd = dv ddo = 5v, agnd1 = dgnd = dgndo = agnd2 = agnd3 = 0, f clk = 3.5mhz (50% duty cycle), external clock mode, v ref = 4.096v (external reference operation), refcap = av dd1 , maximum single-ended bipolar input range (v ref ), c dout = 50pf, c sstrb = 50pf, unless otherwise noted.) full-power bandwidth MAX1034/35 toc26 frequency (khz) attenuation (db) 1000 100 10 -50 -40 -30 -20 -10 0 -60 1 10,000 0 10,000 5000 20,000 15,000 35,000 30,000 25,000 40,000 8191 8190 8192 8193 8194 8195 noise histogram (code edge) MAX1034/35 toc28 code number of hits 65,534 samples 0 10,000 30,000 20,000 60,000 50,000 40,000 70,000 8191 8190 8192 8193 8194 noise histogram (code center) MAX1034/35 toc29 code number of hits 65,534 samples

 nby21450nby2146 9050x  w sfg ??r? r25?bed 12 ______________________________________________________________________________________ ``````````````````````````````````````````````````````````````` ````````````[m?
 MAX1034 max1035 12av dd1 2 3 ch0 3 4 ch1 4 5 ch2 5 6 ch3 6  ch4 7  ch5 8  ch6 9  ch7 10 7 cs 11 8 din 12 9 sstrb 13 10 sclk 14 11 dout 15 12 dgndo 16 13 dgnd 17 14 dv ddo 18 15 dv dd 19 16 refcap   20 17 ref [m 
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