
V-Z

lr ''c

:W] / trVl

L= ( -y'<< tt

t-"l"-"-,\A e-"1-?"L-,"^* . 
^

t--e..,-J".."--"q W_ u x

I
(':)

l't
(#) kr,

+yr:" r*
' c'n ,-

nn,,,,f3* U*--"+*-"t+ 4-A^f--f ff
'n '* WN"-"r

14 = t, ! zt: y1= ,xr 14 <-. *6 =

+ Jl)

-,.'v7*ay,.xl

L-.e,*.-."4r ... z

)tn

-u*&-UJ["4-4-v

;0\
vl -

t-
ol

L)) 'v t/ 4,

4r4

)q l,n
\il

Y'a'"t V L

-b''aw". vh+2 *r/Y"f-t

,y7*o .^.t"-V'-'$ -o7n 4

@ -:* t --y 4) r*, @r. T". f"^ Ln-=I*v
-nl/:,LJ-.&-y^ l- -y y* W:"--

t(ct, ) av

-t_
@I fYtr4/4"4v L



Ausgangsgröße
I StromSpannung

c
f

oc
ccc
!O(E
rr a)
w, (n
a
o)
-

o)
-

u.l
ts
or_
a

-l
, lUa-v Ue
-V

sverstärker
tations-V.

on
en

UÄ
I
V-

Operati
Instrum

Ue

z-V.
8=o
onduktan

t-
Url

+_
Transk
OTA

Ua=R Ie

anz-Y.dTransimpe
TIA

--.+-l
,") Ia=m Ie

Stromspiegel



2. .4.  ? CcT

/,,] /o o ol /r,\
l { , .J- I  ,  o o l l r ,  I
\ ) . /  1o :ao l  \ r lz l

,/ \'
acn+ Cc[-

J , , :o

v
2. . .

IrD l j ) ,
tr | *-1-\

w,,o
uE

Jo =_)r

U! = Ua - Uq'
. ( )
z'

C

J
.D

^M &- W,- z I L'A o|v

d;" J-2,,!,1'*V- W;*,',^- 4.- k.,l4x,ttt

v

v
,X

X tr-.4^n ry"-*t"*-r-l

W--*v--f u^m

) 6  |  L ) ,

t t r ,  r - {

Ju,,
UJ

W ^^4 b4.4""'4*";4-,,/ F Er

tb :'' ,

Ur = Ut -

$ ' f
( - 'Z

Ure E - t {
(c.tr-

cAot  - 'k  A) l

(c  [+ c c_/l- -

2-7



o

aL Ä^ß^ 44-;4"y, a-!- c.n-

0.) o?A 6 6a

|---.-_l_,_---_______-_
ilcü l- J)>l

l lnl-1---;-

L(rr

0."*-d w*'Ln 
-A.

ke- w14-,T.^W " 
,a; -,

t t.tt. |^44^^tr*"-O, {1"!. $".J.}-i/.)

J^J )c,

*.0.'- L,""4"

;t" ^-"t+ u*

^J.4 ,4\4 | q.L4<*r4 Ä4Ä ') e

Ux,/R

e D^" -J
rl

0\
lü ) r
0
E

'-"At%n

vo

o

,;L a4.W"/"e^

o

I.4; _A--,J-^x
,,f"1 orA ,* "\",""^ ,4\
^ e-l--bÄ 2^{ d."^ )z =

H AAx ttr

r^4j--A1 
" 

ccT

V;,r < |
2,  aX

laur, ! 7 J-"Än 44/
*.1 /-; 2.!. t_sl*

2- \



= 500C)

FIGURE 6. Diamond Structure.
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60 MHz, 2000 V/ps

40844
Monolithic 0p Amp

CONNECTION DTAGRAMS

16-Lead SOIC
(R) Prckrye

ANALOG
DEVICES

FEATURES
Wid6 Bandwidthr  60 MH, . t  Gain of  -1
wido E.ndwidthr  33 lv lHz at  G6in of  -10
Very Hlgh Output  Slew RatB:  Up ro 2000 V/Fs
20 MHz Ful lPower Bandwidth,20 V p-p,  RL= 500 o
Fasr  Ser l ins:  100 ns to 0.1olo ( r0 V Srepl
Oi f feront ia lGain Error :0.03% at  4.4 MHz
0i f ier6nt ia l  Phase Error :0.158 at  4.4 MHz
Low Otls6t Voltase: 150 mV Max lB crade,
Low Ouioscent  Current :6.5 nA
AvEi labl6 in  Tape and Reel  in  Accordance wi th

EIA-4814 Standard

APPTICATIONS
Fläsh ADC lnput  Ampl i f iers
High Sp66d Curfent  DAC Inte. facos
Video Euffors and Cable Orivorg
Pulso Ampl i l iors

GENtrRAL DESCRIPTION
The 4D844 is  r  h igh speed monol i th ic  operat ionalampl i f ie .
fabr ic . rcd us ing Analos Deviccs '  junct ion iso lared complemcn-
Iar! bipolar (CB) pfocess. Ir combines hish band$'idrh and very
fast lar8c signal response $irh excellenr dc perfornance. Ahhoush
oprim',ed for usc in currenr ro-voltag€ !pplicarions and ss sn
inter t inB mode 3mp[f ier .  , t  ,q  r 'so sui rable for  u.e rn many
non'nrefl ing npplicrrions.

The 4D814 can be used in place ofrraditional op am!s, but hs
clnenr feedback afchitecture resuhs in much berter ac perfor-
nrnce, high linearity) and an exceptionally clean puhe fesponse.

This type ofop amp provides a closedioop bandwidth rh3t is
derermined primarily bv the feedback reshror and is almost inde-
pendent orthe closedloop gain. The 4D844 is free ftom the sle$
ra(e l imir r r ions inhererr  in  r ld i t ional  op amps aDd other
orenGfecdback op amps. Peak oueur mre of chmge can be over
2000 Vills for a full 20 V ourpur srep. Settling rime is rypically
100 ns ro 0.1%, and essenrially independenr ofgain. The AD844
can ddvc 50 O loads ro 12.5 V lvirh low distortion and is shon
circuit prot€cted to 80 mA.

Th€ 4D844 h lvrilable in four performhce srades and rhr€e
package options. In the l6-lead SOIC (R) package, the AD844J is
specifi€d for the commercial remperatur€ range of 0'C ro 70"C.
Thc AD8.{4A and AD844B are specified for rhe jndustrial
tempemtue range of q0'C ro +85oC and ar€ available in rhe

8-Lead PDIP CN) and
CERDIP (Q) Pactases

CERDIP (Q) packlge. The AD84.{A is also available jn an
8nead PDIP (N). The AD844S h speciied ove. theftilitary rem-
perature range of-55 'C to 1125'C.  h is  avs i lab le in  the
8-lead CERDIP (Q pockage. A and S srade chips and devices
processed to MIL-STD-8838, REV. C are sho rlailable.

PRODUCT HIGHLIGHTS
l. The AD844 is a veßatile, low cosr componenr providing an

excellent combination ofac and dc perfornance.

2. It is essentially free from slew rate linitsdons. Rhe snd fall
rimes are essentially indep€ndent ofout!ut I€v€1.

3.  The AD844 can be operared f rom 14.5 V ro 1 l8  V powef
slpplies and is capable of d.ivine losds doivn to 50 O, as well
as driving rßry largc crprci(ive loaö using an extemal network.

4. The otrsel voltage and i.put bias currenrs ofüe AD844 a.e
Iaser trimmed to minimize dc e.ro.sj Vos d.ift is typicalll
I rV/'C änd bias currenr drifr is ry"ically 9 nArC.

5. The 4D844 exhibirs excelleDt ditrerenrialgain and diffefen
tial phase charactelislicsJ making ir suitable for a vafiety of
video applications with bandwidrhs up ro 60 MHz.

6. The 4D844 combines low dhtortion, low noire, and low
dr i f twi rh wide brndwidth,  makinS i r  ourstanding as an
input amplifier for flrsh A/D convene.s.

R E V .  E

Lnlormalion lurnished bV Anaiog Oevces is batieved ro be äccurale and
rc l läbc .However .norespo.s ib iL i ty ls rssomedbyAna logoev ices lo . i l s
use, norloranV i.f iingemenls olpatenisorother rights of lhlrd partieslhal
mayresulltrom ilsuse. No li@^seisgdnted by impttc.tion or othe ise
undcr a^y patent or patent rishrs ot Analog Devices. Tbdemarls and
registered üademarlß are the propeny ol their respecrive companies.

OneTechno logyWay,P,O,4ox9106,NoMood,MA02062-9106,U.S.Ä.

F.t: 741t326-4103 @2003 Analos Devices,!nc, All rishEr€s€ryed.



40844
Table L

Gair RI Bw (MHz) GBw (MHz)

I
- l

-2
-2
5
5
l 0
l 0
20
100

+ t 0 0

r ko
500 r)
2ko
l ko
5ko
500 l)
l ko
500 r)
l ko
5 k Q
5ko

rko
500 cr
r ko
500 c)
1ko
100  o
100 (!
500
50c2

50n

3 5
60
l 5
30

49
23
3 3
2 l
3.2
9

3 5
60
3 0
60
26
245
234
334
420
320
900

Figure 3, Cuftent-to-Voltage Converter

Cir.uit Desoiption ofthe AD844
A simplified schematic is shown in Figurc 4. The 4D844 ditrers
from a conventional op amp in that thc signal ioputs have
radically diferent irnpedaoce. Thc noninv€rtins inpur (Pin 3)
prcscnts the usual hish impedance. Thc vohas€ on this input is
transferred to the inv€dns iDput (Pin 2) with a low offser
vokage, ensured by the close matchinS oflikc polarity transis-
toß operating under essentially idenrical bias conditioos.I-ascr
uimming nulls the .esidual offser voltag€, down ro a few
rcns of mrcrovohs. The invening inpur is rhc common emirrer
nodc of a conplemenrary pair ofgrounded base stages and
behaves as a current summins node. In an ideal cunent fecd-
back op amp, the input rcsistanc€ would b€ z€rc. In the 4D844,
h h about 50 O.

A current appl ied to Ihe iDvert ing input is ! !0rsferred to a
complcmentail pai! ofuniry-gsin currcnt minors that deliver
thc samc cu.rent to rn inlernsl nodc (Pin 5) rt which the full
ourpur vohsge is getre.ated. Thc unity-gain complementary
volrase follower then bufers rhis voltase and providcs the load
drivins power. This buffer is desisncd ro drivc low inpcdrnce
loads. such as terminated cables. aod can deliverl50 mA iDto a
50 O load while naintainins low distonion, cv€n when op.r!t-
ing at supply vol tages ofonly 16 V. Currcnr l imit ing (not
shown) eNures safe operation unde. short ci.cuited conditions.

Responsc as an l-V Convert.r
The 4D844 works iv€ll as rhe acdve elemerr in an ope.ational
cunent-ro-voltage convefler, used in conjuncrion wirh an exte.-
nal scaling resistor, Rl, in Figrrrc l. This analysh includes rhc
slray capscirance, Cs, ofthe current soürce, which might be a
high sp€ed DAC. Using a convendonal op ampj rhis capacitance
forms a "nuisrnce pole" with Rl rhar destabiLizes rhe closed-
loap respons€ ofthe system. Most op amps a.e in!€rnally com-
pensated for rbe fssresr response at uni!y gain) so lhe pol€ due
ro Rl af,d Cs reduces th€ already narrow phase margin ofthe
syslen.  For  exsmplc)  i f  Rl  wefe 2.5 kO, a Cs of  l5  pF would
place rh is  pole r r  r  f requency ofabout  4 MHz,  wel l  wi th in rhe
response räoge ofev.D s medium speed operational amplifier.
In a curren! feedback amp, this nuisarce pole is Do lonse. dctcr-
mined by Rl but by the inpur resisrance, R$r. Since rhis i! sbour
50 O for the AD844, the same | 5 pF forms a pole ar 2l2 MHz
and causes little rrouble. It €an be shown rhar rhe response of

K R I
( l + t r ) ( l + ' r , )

where Kis a factor very close ro unity and represenß th€ finhe
dc gain of the amplifier, ru is rhe dominant pole, md 7n is rhe

.-  R,

Td= KRICI

1" = .nacs (arr!,ri's R.\- << Rl)

Using rypical v.lucs ofRl = I K) and R, = 3 MO, tris 0.999?;
in orher words, th€ "sain €rro." is only 0.03%. This is much l€ss
than lhe scaling etror ofvi.tually all DACS and can be absorbcd,
ifnecessary, by üe lrim needed in a precise system.

In lhe 4D844, R, is flirly stable with temp€rature and supply
volrages, and consequenrly rhe effecr offinie "sain" is ncsli
sibl€ unless high value feedbeck .esisrors are used. Since rha!
would r€sult  in slow€r response r ines rhan a.e possiblcr thc
relativ€ly law valu€ ofR, in the AD844 will rsrely be a signifi-

Figure 4. Simplified Schematic

REV. E



FIGURE 3. Circuit with Constdt Cment Sores

FICIIRE 5. Differential Amplifier for Ornpensation of VD.

FIGURE 4. In*rtion of PNP Cunent Miror.

FiSw 4 shows a vaiiation cornparable to Figure 3, in which
lhe V@ ß avoiiled using a curent mircr instead of a rcnd
diode. Figurc 5 shows how a diferential amplifier can be
us€d to compensale üc VD in placc of the previously
inserted complementary emitler follower. This rnelhod hä!

FICURE 6- Diamond Stiuclure.

tho disadvutagc that ihc cmitlcr rcsisto. (5000) is coo
ne.ted on borh sides to "hot' adaptorr. The previously
discussed methods using zener diodes or resistors instead of
current soüi;es are also possible trerc. Figule 6 illusüales the
most dev€loped md elegant inelhod wiür a romplenenlary




