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		  Datasheet File OCR Text:


		  r-. analog w devices general purpose low cost ic operational amplifier features low bias and offset current single capacitor external compensation for operating flexibility nullable offset voltage no latch-up fully short circuit protected wide operating voltage range general description the analog devices adioia, ad201a, ad301a and ad301al are high performance monolithic operational ampli- fiers. all the circuits feature full short circuit protection, ex- ternal offset voltage nulling, wide operating voltage range, and the total absence or "latch-up". because frequency compensa- tion is performed externally with a single capacitor (30pf maximum), the ad lola, ad20la, ad30la and ad30lal provide greater flexibility than internally compensated ampli- fiers since the degree of compensation can be fitted to the specific system application. the adlola and ad20la have identical specifications in the to-99 package; the former guaranteed over the -55c to +12soc temperature range, and the latter over ~2soc to +8soc. the ad20la is also available in the mini-dip package for high performance operation over the 0 to +70c temperature range. the ad30la is specified for operation over the 0 to +70c temperature range in both the to-99 and mini-dip packages. the ad30lal is the highest accuracy version of this series. improved processing and additional electrical testing allow the user to achieve precision performance at low cost. the device provides substantially increased accuracy by reducing errors due to offset voltage (o.smv max), offset voltage drift (s.opv /c max), bias current (30na max), offset current (sna max), voltage gain (80,000 min), psrr (90db min), and cmrr (90db min). the ad30lal is also specified from 0 to +70 c and is available in the to-99 can or 8-pin mini-dip. schema tic diagram compensation compensation 1) r; rb 1k v- connection diagrams (top view) to-99 mini-dip comp:.:s~~~g~ l! inverting input [2 b icompensation non.'nve~j:~~ 13 operational amplifiers 17 --- obsolete 

 specifications (typical @ +250 c and :!:15v dc, unless otherwise specified) absolute maximum ratings adioia, ad20ia, ad30ia, ad30lal unless otherwise specified outline dimensions dimensions shown in inches and (mm). supply voltage adi01a, ad20la ad30ia, ad30lal power dissipation! to-99 (metal can) dual in-line (mini-dip) differential input voltage input voltage2 output short circuit duration3 operating temperature range adioia ad20la (to-99) ad20la (mini-dip) ad30ia, ad301al storage temperature range lead temperature (soldering, 60sec) :t22v :t18v 0.33518.501 i 0305 1715: i 0'1o5i4'701r ~ 01~t: 0.'66'4""1--1 ~ o' ~ min -;t 112.701 00 0 ~ insulanon 050max 112.71 0.370 19.40' heads 0.33518.50' 0.2 ::::::~: dia tv' , 18" 500mw 500mw :t30v :t15v indefinite -55dc to +125c -25c to +85c 0 to +70c 0 to +70c -65c to +150c 300c electrical characteristics (ta = +25c unless otherwise specified)4 the following specifications apply over the operating temperature ranges4 'the maximum desirable junction temperature of the adioia is +lsoc; that of the ad201a, ad301a and ad301al is +looc. for operating at elevated temperatures, devices must be derated based upon a thermal resistance of +lsocfw, junction to ambient, or +4socfw, junction to case. the thermal resistance of the dual in-line package is +160cfw, junction to ambient. 2 for supply voltages less than ~ lsv, the absolute maximum input voltage is equal to the supply voltage. . for the ad301a and ad301al continuous short circuit is allowed for case temperatures to +70 c and ambient temperatures to +ssoc. .unless otherwise specified, these specifications apply for supply voltages and ambient temperatures of ~sv to ~20v and -55c to +12soc for the adioia, ~sv to ~20v and -25c to +8soc for the ad201ah (0 to +70c for the ad201an), and ~sv to hsv and 0 to +70c for the ad301a and ad301al. specifications subject to change without notice.. 18 opera tional amplifiers -- -------- adiqia/ad20ia ad30la ad30lal parameter conditions min typ max min typ max min typ max units input offset voltage rs';;; 50kd. 0.7 2.0 2.0 7.5 0.3 0.5 mv input offset current 1.5 10 3 50 3 5 na input bias current 30 75 70 250 15 30 na input resistance 1.5 4 0.5 2 1.5 4 md. supply current vs = :t20v 1.8 3.0 ma vs = :!:l5v 1.8 3.0 1.8 3 ma large signal voltage gain vs = :t15v, vout = :tl0v, 50 160 25 160 80 300 v/mv rl;;;' 2kd. input offset voltage rs';;; 50kd. 3.0 10 0.5 i mv input offset current 20 70 5 10 na average temp. coefficient ta(min)';;;ta ';;;ta(max) 3.0 15 6.0 30 2 5 /lv/c of input offset voltage average temp. coefficient +25c';;;ta ';;;ta (max) 0.01 0.1 0.01 0.3 0.01 0.1 na/c of input offset current ta (min)';;;ta ';;;+25c 0.02 0.2 0.02 0.6 0.01 0.1 na/c input bias current 100 300 30 45 na large signal voltage gain vs = :t15v, vout = :tiov, rl;;;'2kd. 25 15 40 i()o v/mv input voltage range vs = :t20v :t15 v vs = :t15v :t12 :t12 v common mode rejection ratio rs .;;; 50kd. 80 96 70 90 90 100 db supply voltage rejection ratio rs';;;50kd. 80 96 70 96 90 100 db output voltage swing vs = :t15v, rl = 10kd. :!:l2 :t14 :t12 :t14 :t12 :t14 v vs = :t15v, rl = 2kd. :t10 :t13 :t10 :t13 :tl0 :t13 v supply current ta = ta (max), vs = :t20v 1.2 2.5 1.8 3 ma obsolete 

 ordering guide model temp range order number ad301al 0 to +70c ad301al4 ad201a -25c to +85c ad201a 4 ad301a 0 to +70c ad301a4 ad1o1a -55c to +125c ad1o1ah ad1o1a -55c to +125c ad1o1af 4 add package type letter: h = to-99, n = mini-dip frequency compensation circuits cz r3 6 vout -yon r, -v'n i'l, i'l, c. c, ;;. r";"+l\2 c. = 3opf cz = loc, von i'l, vout vout +von 1'13 w'n 1'13 c, c;>~ 1 11,+flz c. = 30pf 1 cz=b1ql!2 fo = 3mhz figure 1. single pole compensation figure 2. two pole compensation figure 3. feedforward compensation guaranteed performance curves (curves apply over the operating temperature ranges) 20 20 100 ~ i w 16 '" z '" a: ~ 12 ;! ~ > i- '" .. i!; ~ i '" z 15 ~ 94 10- 15 supply voltage - tv 20 ~ '" :; iq 0 > i- '" ~ '" 5 0 !g i z 88  76 o- s 10 15 supply voltage - tv 20 01 5 10 15 supply voltage - tv 20 70l 5 input voltage range typical performance curves4 output swing voltage gain so 100 120 ':1 2'  i ~ ;! ~ > w '" i5 z i:! '" '" '" '" z '" i 10.18 10 100 ik, 1ok frequency - h. 100k " 10'z' ;;: ~ i i- z ::! a: '" " !!! 10'" 0 z i:! -- z r - offset 1 i i 0 i ) t-- bias - l- i i i i ; i i '- - offset , ) i t. = -55c - i -- -- t. = +z5c i - - - t. = +125c " ...... - i-r-. t. = +25'c obsolete 

 typical performance curves 120 as" lk!l ta"+25'c !g i 100 z 0 f:: u ~ 80 ~ ~ 0 60 " z 0 " " 40 0 u vcm "ilv 20 10 100 lk 10k 1o0k frequency - h, 1m common mode rejection 120 100 '" ~ 80 i z ;; 60 " ~ 40 l- e! > 20 180 " ~ 135 ~ :'j 90 w ~ r 45 ~ ol-g~~,,'-":s~~~on ifig"" 1} -20 1 10 open loop frequency response 16 :;; i 12 " z ~ ~ 8 " l- e! > i- ::> 4 ~ ::> 0 0 lk 10k look frequency - h, 10m large signal frequency response 10 > 6 ~ 4 z ~ 2 ~ 0 " ~ -2 > -4 -6 -8 -10 0 10 20 30 40 so 60 70 80 time-"' voltage follower pulse response 20 opera tional amplifiers 100 !g 80 , g 60 ~ ~ 40 ~ ~ 2 i single pole "' compensation c, o30pf otao+25c 10 100 1k 10k look frequency - h, 10.. 1m power supply rejection 120 gain ta  +25c vs  i15v ~ 225 c,  30pf c, 0 300pf 100 '" ~ 80 z ;; " 60 ~ ~ 40 0 > 20 oi-~~~:eonl,;atlon ifig",,2) -20 1 10 open loop frequency response 16 ~ '12 '" z ~ :'5 8 " l- e: > 5 4 ~ ::> 0 0 10k look frequ",'cy - h, 1m large signal frequency response 10 > , '" z ~ ~ " i- -2 e! > -4 -6 -8 -10 0 -'0- 20 30 40 so 60 70 ~o time -", voltage follower pulse response 15 > i '" z 10 ~ :'5 ~ e! > 5 i- =0 ~ =0 0 0 0 5 10 15 20 25 output current 'ma 30 current limiting 120 180 '" ~ 135 , '" " 90 ~ ~ 45 ~ 100 ta  +25 c is 0 '~5v ~225  01 ~6~~~~~:~~~ if'g",,3} -20 10 100 lk 10k look 1m 10m 100m frequency - h, open loop frequency response 16 ~ , " 12 z ~ ~ " 8 l- e! > i- =0 ~ 4 =0 0 0 look 1m freouency - h' 10m large signal frequency response > 10 " z 2 50 "' 0 ~ -2 l- e: -4 > -6 -8 -10 3 4 s 6 time-", inverter pulse response - ~------- , ta "+25'c vs  "s; - \ input i ii i i output \ i i ; single pole j compensation if;gu" 1} i i iii two pole compensation ifig"" 2) \ \ ta  +25'c vs  ilsv c,  30pf c, 0 300pf "- b 6 i- i'- . input , output 0 ! \ i , ; ta +2soc two pole vs ilsv j compensation - - f- c, o30pf lfig"" 2} c,  300pf feefrw ard compensa tlon \ lfig"" 3} \ ta 0 +25'c " vs 0 "5v ta  +2s'c vs 0 "5v - - -- i input output - -- _u feeqforward compensation lfig"" 3) obsolete 
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