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 nby2:618 w0x9?241ntqt! bed 2 _______________________________________________________________________________________ absolute maximum ratings electrical characteristics (v avdd = v ovdd = 1.8v, internal reference, differential clock, v clk = 1.5v p-p , f clk = 130mhz, a in = -0.5dbfs, data output termina- tion = 50  , t a = -40c to +85c, unless otherwise noted. typical values are at t a = +25c.) (note 1) 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. ovdd, avdd to gnd............................................-0.3v to +3.6v cma, cmb, refio, ina+, ina-, inb+, inb- to gnd ......................................................-0.3v to +2.1v clk+, clk-, sync,  spen ,  cs , sclk, sdin  to gnd ..........-0.3v to the lower of (v avdd + 0.3v) and +3.6v dclka, dclkb, d7aCd0a, d7bCd0b, dora, dorb  to gnd..........-0.3v to the lower of (v ovdd + 0.3v) and +3.6v continuous power dissipation (t a = +70c) 48-pin thin qfn, 7mm x 7mm x 0.8mm (derate 40mw/c above +70c).............................................................3200mw operating temperature range ...........................-40c to +85c junction temperature ......................................................+150c storage temperature range .............................-65c to +150c lead temperature (soldering, 10s) .................................+300c soldering temperature (reflow) .......................................+260c parameter symbol conditions min typ max units dc accuracy resolution 8 bits integral nonlinearity inl f in  = 3mhz -0.3 0.1 +0.3 lsb differential nonlinearity dnl f in  = 3mhz -0.3 0.1 +0.3 lsb offset error oe internal reference -0.4 0.1 +0.4 %fs gain error ge external reference = 1.25v -1.5 0.3 +1.5 %fs analog inputs (ina+, ina-, inb+, inb-) (figure 3) differential input-voltage range v diff differential or single-ended inputs 1.5 v p-p common-mode input-voltage range v cm (note 2) 0.4 1.4 v fixed resistance, common mode, and differential mode > 100 input resistance r in differential input resistance, common mode connected to inputs 4 k  input current i in switched capacitance common-mode input current, each input 74 a c par fixed capacitance to ground, each input 0.7 input capacitance c sample switched capacitance, each input 1.2 pf conversion rate maximum clock frequency f clk 130 mhz minimum clock frequency f clk 65 mhz data latency figures 9, 10 9 cycles

 nby2:618 w0x9?241ntqt! bed _______________________________________________________________________________________ 3 parameter symbol conditions min typ max units dynamic performance small-signal noise floor ssnf f in  = 70mhz, < -35dbfs -49.8 dbfs f in  = 3mhz 49.8 f in  = 70mhz 49.0 49.8 signal-to-noise ratio snr f in  = 175mhz 49.8 dbfs f in  = 3mhz 49.3 f in  = 70mhz 48.5 49.3 signal-to-noise plus distortion ratio sinad f in  = 175mhz 49.3 db f in  = 3mhz 77.0 f in  = 70mhz 65.0 77.0 spurious-free dynamic range (2nd and 3rd harmonic) sfdr1 f in  = 175mhz 77.0 dbc f in  = 3mhz 69.0 f in  = 70mhz 64.0 69.0 spurious-free dynamic range (4th and higher harmonics) sfdr2 f in  = 175mhz 69.0 dbc f in  = 3mhz -78.0 f in  = 70mhz -78.0 -65.0 second harmonic hd2 f in  = 175mhz -78.0 dbc f in  = 3mhz -82.0 f in  = 70mhz -82.0 -65.0 third harmonic hd3 f in  = 175mhz -80.0 dbc f in  = 3mhz -72.0 f in  = 70mhz -72.0 -63.0 total harmonic distortion thd f in  = 175mhz -72.0 dbc f in  = 70mhz 1.5mhz, -7dbfs -80 third-order intermodulation im3 f in  = 175mhz 2.5mhz, -7dbfs -75 dbc full-power bandwidth fpbw r source  = 50   differential, -3db rolloff 850 mhz aperture delay t ad 850 ps aperture jitter t aj 0.3 ps rms overdrive recovery time 10% beyond full scale 1 cycles electrical characteristics (continued) (v avdd = v ovdd = 1.8v, internal reference, differential clock, v clk = 1.5v p-p , f clk = 130mhz, a in = -0.5dbfs, data output termina- tion = 50  , t a = -40c to +85c, unless otherwise noted. typical values are at t a = +25c.) (note 1)

 nby2:618 w0x9?241ntqt! bed 4 _______________________________________________________________________________________ electrical characteristics (continued) (v avdd = v ovdd = 1.8v, internal reference, differential clock, v clk = 1.5v p-p , f clk = 130mhz, a in = -0.5dbfs, data output termina- tion = 50  , t a = -40c to +85c, unless otherwise noted. typical values are at t a = +25c.) (note 1) parameter symbol conditions min typ max units interchannel characteristics f ina  or f inb  = 70mhz at -1dbfs 95 crosstalk f ina  or f inb  = 175mhz at -1dbfs 85 dbc gain match f in  = 70mhz 0.05 db offset match f in  = 70mhz 0.2 %fsr phase match f in  = 70mhz 0.5 d  eg  r  ees analog outputs (cma, cmb) cma, cmb output voltage v com default programmable setting 0.85 0.9 0.95 v internal reference refio output voltage v refout 1.23 1.25 1.27 v refio temperature coefficient tc ref < 60 ppm/c external reference refio input-voltage range v refin 1.25 +5/ -10% v refio input resistance r refin 10 20% k  clock inputs (clk+, clk-)differential mode differential clock input voltage 0.4 to 2.0 v p-p self-biased 1.2 differential input common-mode voltage dc-coupled clock signal 1.0 to 1.4 v differential, default 10 k  differential, programmable internal termination selected 100  input resistance r clk common mode 9 k  input capacitance c clk to ground, each input 3 pf clock inputs (clk+, clk-)single-ended mode (v clk-  < 0.1v) single-ended mode selection threshold (v clk- ) 0.1 v allowable logic swing (v clk+ ) 0 - v avdd v single-ended clock input high threshold (v clk+ ) 1.5 v single-ended clock input low threshold (v clk+ ) 0.3 v v clk+  = v avdd  = 1.8v or 3.3v +0.5 input leakage (clk+) v clk+  = 0v -0.5 a input leakage (clk-) v clk-  = 0v -150 -50 a input capacitance (clk+) 3pf

 nby2:618 w0x9?241ntqt! bed _______________________________________________________________________________________ 5 electrical characteristics (continued) (v avdd = v ovdd = 1.8v, internal reference, differential clock, v clk = 1.5v p-p , f clk = 130mhz, a in = -0.5dbfs, data output termina- tion = 50  , t a = -40c to +85c, unless otherwise noted. typical values are at t a = +25c.) (note 1) parameter symbol conditions min typ max units clock input (sync) allowable logic swing 0 - v avdd v sync clock input high threshold 1.5 v sync clock input low threshold 0.3 v v sync  = v avdd  = 1.8v or 3.3v +0.5 input leakage v sync  = 0v -0.5 a input capacitance 4.5 pf digital inputs (shdn,  spen ) allowable logic swing 0 - v avdd v input high threshold 1.5 v input low threshold 0.3 v v shdn /v spen  = v avdd  = 1.8v or 3.3v +0.5 input leakage v shdn /v spen  = 0v -0.5 a input capacitance c din 3pf serial-port inputs (sclk, sdin,  cs , where  spen  = 0v)serial-port control mode allowable logic swing 0 - v avdd v input high threshold 1.5 v input low threshold 0.3 v v sclk /v sdin /v cs  = v avdd  = 1.8v or 3.3v +0.5 input leakage v sclk /v sdin /v cs  = 0v -0.5 a input capacitance c din 3pf serial-port inputs (sclk, sdin,  cs , where  spen  = v avdd )parallel control mode (figure 5) v sclk /v sdin /v cs  = v avdd  = 1.8v 7 12 17 input pullup current v sclk /v sdin /v cs  = v avdd  = 3.3v 16 21 26 a v sclk /v sdin /v cs  = 0v, v avdd  = 1.8v -65 -50 -35 input pulldown current v sclk /v sdin /v cs  = 0v, v avdd  = 3.3v -105 -90 -75 a v avdd  = 1.8v 1.35 1.45 1.55 open-circuit voltage v oc v avdd  = 3.3v 2.58 2.68 2.78 v digital outputs (cmos mode 75  , d0Cd7 (a and b channel), dclka, dclkb, dora, dorb) output-voltage low v ol i sink  = 200a 0.2 v output-voltage high v oh i source  = 200a v ovdd - 0.2 v v ovdd  applied +0.5 three-state leakage current i leak gnd applied -0.5 a

 nby2:618 w0x9?241ntqt! bed 6 _______________________________________________________________________________________ electrical characteristics (continued) (v avdd = v ovdd = 1.8v, internal reference, differential clock, v clk = 1.5v p-p , f clk = 130mhz, a in = -0.5dbfs, data output termina- tion = 50  , t a = -40c to +85c, unless otherwise noted. typical values are at t a = +25c.) (note 1) parameter symbol conditions min typ max units power-management characteristics wake-up time from shutdown t wake internal reference, c refio  = 0.1f (10  )5ms wake-up time from standby t wake internal reference 15 s serial-port interface timing (note 2) (figure 7) sclk period t sclk 50 ns sclk to  cs  setup time t css 10 ns sclk to  cs  hold time t csh 10 ns sdin to sclk setup time t sds serial-data write 10 ns sdin to sclk hold time t sdh serial-data write 0 ns sclk to sdin output data delay t sdd serial-data read 10 ns timing characteristicsdual bus parallel mode (figure 9), (default timing see table 5) clock pulse-width high t ch 3.85 ns clock pulse-width low t cl 3.85 ns clock duty cycle t ch /t clk 30 to 70 % c l  = 10pf, v ovdd  = 1.8v (note 2) 10.3 12.6 14.9 data delay after rising edge of clk+ t dd c l  = 10pf, v ovdd  = 3.3v 11.4 ns data to dclk setup time t setup c l  = 10pf, v ovdd  = 1.8v (note 2) 6.0 6.7 ns data to dclk hold time t hold c l  = 10pf, v ovdd  = 1.8v (note 2) 0.4 1.0 ns timing characteristicsmultiplexed bus parallel mode (figure 10), (default timing see table 5) clock pulse-width high t ch 3.85 ns clock pulse-width low t cl 3.85 ns clock duty cycle t ch /t clk 30 to 70 % c l  = 10pf, v ovdd  = 1.8v (note 2) 6.9 9.2 11.5 data delay after rising edge of clk+ t dd c l  = 10pf, v ovdd  = 3.3v 8.5 ns data to dclk setup time t setup c l  = 10pf, v ovdd  = 1.8v (note 2) 1.3 2.3 ns data to dclk hold time t hold c l  = 10pf, v ovdd  = 1.8v (note 2) 0.7 1.5 ns dclk duty cycle t dch /t clk c l  = 10pf, v ovdd  = 1.8v (note 2) 38 50 64 % mux data duty cycle t cha /t clk c l  = 10pf, v ovdd  = 1.8v (note 2) 38 50 62 % timing characteristicssynchronization (figure 12) setup time for valid clock edge t suv edge mode (note 2) 0.7 ns hold-off time for invalid clock edge t ho edge mode (note 2) 0.5 ns minimum synchronization pulse width relative to input clock period 2 cycles

 nby2:618 w0x9?241ntqt! bed _______________________________________________________________________________________ 7 electrical characteristics (continued) (v avdd = v ovdd = 1.8v, internal reference, differential clock, v clk = 1.5v p-p , f clk = 130mhz, a in = -0.5dbfs, data output termina- tion = 50  , t a = -40c to +85c, unless otherwise noted. typical values are at t a = +25c.) (note 1) parameter symbol conditions min typ max units power requirements low-level v avdd 1.7 1.9 analog supply voltage v avdd high-level v avdd  (regulator mode, invoked automatically) 2.3 3.5 v digital output supply voltage v ovdd 1.7 3.5 v dual channel 82 95 single channel active 48 standby mode 11.5 15 power-down mode 0.65 0.9 analog supply current i avdd power-down mode, v avdd  = 3.3v 1.6 ma dual channel 148 171 dual channel, v avdd  = 3.3v 271 single channel active 86 standby mode 21 27 power-down mode 1.2 1.6 analog power dissipation p da power-down mode, v avdd  = 3.3v 2.9 mw dual-channel mode, c l  = 10pf 22 digital output supply current i ovdd power-down mode < 0.1 ma note 1: specifications t a  +25c guaranteed by production test, specifications t a < +25c guaranteed by design and  characterization. note 2: guaranteed by design and characterization.

 175mhz two-tone imd plot max19507 toc06 frequency (mhz) amplitude (dbfs) 0 204060 -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 f in1  = 172.50053mhz f in2  = 177.48741mhz 70mhz two-tone fft plot max19507 toc05 frequency (mhz) amplitude (dbfs) 0 204060 -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 f in1  = 71.49905mhz f in2  = 68.502129mhz 175mhz input fft plot max19507 toc04 frequency (mhz) amplitude (dbfs) 0 204060 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 f in  = 175.105057mhz a in  = -0.508dbfs snr = 49.225db sinad = 49.204db thd = -72.411dbc sfdr1 = 80.172dbc sfdr2 = 69.998dbc 70mhz input fft plot max19507 toc03 frequency (mhz) amplitude (dbfs) 0 204060 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 f in  = 70.1088714mhz a in  = -0.531dbfs snr = 49.187db sinad = 49.172db thd = -73.779dbc sfdr1 = 76.498dbc sfdr2 = 71.834dbc 3mhz single-ended input fft plot max19507 toc02 frequency (mhz) amplitude (dbfs) 0 204060 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 f in  = 3.05381775mhz a in  = -0.496dbfs snr = 49.281db sinad = 49.232db thd = -68.700dbc sfdr1 = 69.821dbc sfdr2 = 68.781dbc nby2:618 w0x9?241ntqt! bed 8 _______________________________________________________________________________________ ``````````````````````````````````````````````````````````````` `````````` ?o	?+v (v avdd = v ovdd = 1.8v, internal reference, differential clock, v clk = 1.5v p-p , f clk = 130mhz, a in = -0.5dbfs, data output termina- tion = 50  , t a = +25c, unless otherwise noted.) 3mhz input fft plot frequency (mhz) amplitude (dbfs) max19507 toc01 0 204060 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 f in  = 2.99827576mhz a in  = -0.543dbfs snr = 49.135db sinad = 49.120db thd = -73.810dbc sfdr1 = 79.951dbc sfdr2 = 68.821dbc integral nonlinearity vs. digital output code digital output code inl (lsb) max19507 toc07 0 64 128 192 256 -0.10 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.10 max19507 toc08 differential nonlinearity vs. digital output code digital output code dnl (lsb) 0 64 128 192 256 -0.10 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.10 performance vs. input frequency max19507 toc09 input frequency (mhz) performance (dbfs) 300 400 200 100 55 60 65 70 75 80 85 45 50 0 sfdr1 sfdr2 -thd sinad snr

 analog supply current vs. supply voltage max19507 toc18 supply voltage (v) analog supply current (ma) 1.90 1.85 1.80 1.75 1.70 78 80 82 84 86 88 90 76 1.65 1.95 performance vs. analog input amplitude max19507 toc11 analog input amplitude (dbfs) performance (dbfs) -10 -20 -30 -40 -50 -60 0 sfdr2 sfdr1 -thd sinad snr 55 60 65 70 75 80 85 45 50 single-ended performance vs. input frequency max19507 toc10 input frequency (mhz) 60 20 40 0 sfdr2 sfdr1 -thd sinad snr single-ended performance (dbfs) 55 60 65 70 75 80 85 45 50 ``````````````````````````````````````````````````````````````` ```` ?o	?+v)?* (v avdd = v ovdd = 1.8v, internal reference, differential clock, v clk = 1.5v p-p , f clk = 130mhz, a in = -0.5dbfs, data output termina- tion = 50  , t a = +25c, unless otherwise noted.) nby2:618 w0x9?241ntqt! bed _______________________________________________________________________________________ 9 performance vs. sampling frequency max19507 toc12 sampling frequency (msps) performance (dbfs) 130 120 100 110 90 140 sfdr2 sfdr1 -thd sinad snr 55 60 65 70 75 80 85 45 50 performance vs. common-mode voltage max19507 toc13 common-mode voltage (v) performance (dbfs) 1.35 1.15 0.95 0.75 0.55 0.35 sfdr2 sfdr1 -thd sinad snr 55 60 65 70 75 80 85 45 50 performance vs. analog supply voltage max19517 toc14 analog supply voltage (v) performance (dbfs) 1.85 1.75 1.65 1.95 sfdr2 sfdr1 -thd sinad snr 55 60 65 70 75 80 85 45 50 performance vs. analog supply voltage max19507 toc15 analog supply voltage (v) performance (dbfs) 3.3 2.8 2.3 sfdr2 sfdr1 -thd sinad snr 55 60 65 70 75 80 85 45 50 analog supply current vs. sampling frequency max19507 toc16 sampling frequency (mhz) analog supply current (ma) 130 120 110 100 135 125 115 105 65 70 75 80 85 90 60 90 95 140 analog supply current vs. temperature max19507 toc17 temperature (  c) analog supply current (ma) 80 60 40 20 0 -20 75 80 85 90 95 70 -40

 10 ______________________________________________________________________________________ ``````````````````````````````````````````````````````````````` ```` ?o	?+v)?* (v avdd = v ovdd = 1.8v, internal reference, differential clock, v clk = 1.5v p-p , f clk = 130mhz, a in = -0.5dbfs, data output termina- tion = 50  , t a = +25c, unless otherwise noted.) analog supply current vs. supply voltage max19507 toc19 supply voltage (v) analog supply current (ma) 3.5 3.3 3.1 2.9 2.7 2.5 78 80 82 84 86 88 90 76 2.3 nby2:618 w0x9?241ntqt! bed digital supply current vs. sampling frequency max19507 toc20 sampling frequency (msps) digital supply current (ma) 120 110 100 5 10 15 20 25 0 90 130 v ovdd  = 1.8v digital supply current vs. sampling frequency max19507 toc21 sampling frequency (msps) digital supply current (ma) 120 110 100 5 10 15 20 25 30 35 40 45 50 0 90 130 v ovdd  = 3.6v digital supply current vs. temperature maax19507 toc22 temperature (  c) digital supply current (ma) 60 10 25 30 35 40 45 50 20 -40 v ovdd  = 3.6v v ovdd  = 1.8v digital supply current vs. supply voltage supply voltage (v) digital supply current (ma) max19507 toc23 1.8 2.3 2.8 3.3 0 5 10 15 20 25 30 35 40 45 dual bus digital supply current  vs. supply voltage supply voltage (v) digital supply current (ma) max19507 toc24 1.7 2.2 2.7 3.2 0 5 10 15 20 25 30 35 40 45 50 multiplexed bus performance vs. clock duty cycle max19507 toc25 clock duty cycle (%) performance (dbfs) 60 40 50 60 65 70 75 80 85 45 50 55 30 sfdr2 sfdr1 -thd sinad snr performance vs. temperature max19507 toc26 temperature (  c) performance (dbfs) 60 10 -40 sfdr2 sfdr1 -thd sinad snr 60 65 70 75 80 85 45 50 55 gain error vs. temperature max19517 toc27 temperature (  c) gain error (%) 60 10 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05 -0.05 -40

 ``````````````````````````````````````````````````````````````` ```` ?o	?+v)?* (v avdd = v ovdd = 1.8v, internal reference, differential clock, v clk = 1.5v p-p , f clk = 130mhz, a in = -0.5dbfs, data output termina- tion = 50  , t a = +25c, unless otherwise noted.) common-mode voltage vs. temperature max19507 toc30 temperature (  c) common-mode voltage (v) 60 10 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 0 -40 v cm  = 1.35v v cm  = 1.2v v cm  = 1.05v v cm  = 0.9v v cm  = 0.75v v cm  = 0.6v v cm  = 0.45v offset error vs. temperature max19507 toc28 temperature (  c) offset error (mv) 60 10 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 -0.7 -40 nby2:618 w0x9?241ntqt! bed ______________________________________________________________________________________ 11 reference voltage vs. temperature max19507 toc29 temperature (  c) reference voltage (v) 60 10 1.2453 1.2474 1.2495 1.2516 1.2432 -40 gain error vs. supply voltage supply voltage (v) gain error (%) max19507 toc31 1.6 2.1 2.6 3.1 3.6 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 regulator mode input current vs. common-mode voltage common-mode voltage (v) input current (  a) max19507 toc32 0.4 0.6 0.8 1.0 1.2 1.4 40 50 60 70 80 90 100 110

 nby2:618 w0x9?241ntqt! bed 12 ______________________________________________________________________________________ ``````````````````````````````````````````````````````````````` ````````````` [m?
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