
HIGH PERFORMANC€ AIIAI.OG INT€GRATTO CIRCUITS

-EL20iI2
Closed Loop Buffeir

Features
. 80 MHz bandwidth with 50O

load
o 250 mA output current
. Gain : 0.999 * with 50Q load
'  Vos  +4 mV
. Short circuit protected
. Power package with isolated

metal tab

Applications
I Line driver
. Data acquisition
r Current booster
r Sample and holds

Ordering Information
PanNo. Temp.Range Package Outline#

EL20r2 0'C to + 75"C TO-220 MDP0028

Connection Diagrarn

T€

Top View

s-Pin TO-220
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General Description
Tl:e EL20l2 is a high speed bipolar monolithic buffer designed
to provide 250 mA output current. This is two or more times the
load driving capability of most other monolithic buffers. At the
same time the closed loop topology of the EL20l2 overcomes
the gain accuracy problems of most other buffers. In many ap-
plications the high gain accuracy will eliminate the need for an
op amp to compensate for the buffer losses. The EL2012 has
output short circuit current limiting which will protect the de-
vice under both a DC fault condition and AC ooeration with
reactive loads.

Tl:e EL20l2 is constructed using Elantec's proprietary Comple-
mentary Bipolar process that produces PNP and NPN transis-
tors with essentially identical AC and DC characteristics. In the
EL20l2 the Complementary Bipolar process also insulates the
package's metal heat sink tab from all supply voltages. There-
fore, the tab may be mounted to an external heat sink or the
chassis without an insulator.

Tlr.e E'L20l2 is specified for operation over the 0"C to * 75'C
temperature range and is provided in a S-lead TO-220 plastic
power package.

Simplified Schematic
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fr)Lz0r2
Closed Loop Buffer

Absolute Maxirnum Ratings (rA :2s"c)
VS Supp lyVo l tage(V*  V  )
VIN Input Voltage (Note 1)

IIN Input Current (Note 1)

Pp Power Dissipation (Note 2)

tSH Output Short Circuit Duration (Note 3)

t l8V or 36V TA Operating Temperature Range 0'C to 1 75'C

1 15V or Vs TJ Operating Junction Temp. 175'C

1 5 0 m A  T S r  S t o r a g e T e m p . R a n g e  - 6 5 ' C t o  + 1 5 0 ' C

See Table TIO kad Solder Temp. ( 10 Sec. 300'C

Continuous

Important Note:

Allparameters having Min/Mar specificatiou ar€ guaranteed. The Test Level colrrm indicatee the specific device tcting actually
performed duing production and Quality lagpectioD- naDt€c p€rforms most el€ctrical t€sG using modom blgh-speed automatic test
equipmenl specifically the LTX? Series eystem. Unless othemige note4 all t€sts are pulsed tsta, therefore T.y:Tg:Ta.

Tegt Level
I
n

m
rv
v

Test Procedue
100% prcdrrtim testcd ud QA smplc tcted pcr QA t€t pfu QCX0002.
100% producti,on tested at TA = 25'C md QA rmple tcsted at TA = 2f C ,
TMNI md T;4av pcr QA tcst plu QCX0002.
QA smple tcstrd pcr QA tct FIan QCX0002.
Paraoctcr is gurantccd (bft oot t6tcd) by Dcsigu a[d Chaaptcliratirm Data
Puametcr is typiel valrc at Ta : 25'C for infmtjm prpos ouly.

DC Electrical Characteristics v. : + rr.o,r, Rs : so!!, unless otheruise specined

Parameter Description
Test Conditiom Limits Test

Level
Units

vrx Load Temp Min Typ Max

Vos Output Offset Voltag€
OV

25"C 0 I mV

TIr,rtN, Tuax + 4 IV mV

I r N Input Current
0v

2s"c + 2

TrutN, Tuex + 3 rv pA

Rtlt Input Resistance
12V 50{)

25 'C t 0 20 I Mo

Turrq, Tlrex 10 20 rv M Q

Voltage Gain
12V

25"C 0.999 0.9993 I

Tvrrq, Tuex 0.999 0.9s93 rv
Avz Voltage Gain

l: lov 50Q
25"C 0.999 I

TrrlrN, Truex 0.999 TV

Vot Output Voltage SFing
l4v

25'C r ,  <  +  r 1 I

TMrN, Tla.lx i: 13 v
Voz Output Voltage Swing

12Vt 50f}
25"C t  1 1 . 5 t  1  1 .99 I

TurN, Tvax t  l l 1 1 1 . 8 IV

Iout Output Cunent I  12V
(Note 4)

25 'C !  2 2 5 t  350 I mA

TurN, TIrlex t 200 t 300 rv mA

I 5 Supply Current
0v

2s"c t 3 t'l 2 1 I mA

Turv, Tltax t 2 22 ru mA

PSRR Supply Rejection 0v
(Note 5)

50(]
70 85 I d B

TurN, Tuax 65 IV d B



fiL'ZOI2",)
Closed Loop Buffer

DC Electrical Characteristics V5: 115.0V,R550O, unless otherwise specified - Contd.

Parameter Description
Test Conditions Limits Test

[,eveI
Units

VtN Load Temp Min Typ Max

SSEN Supply Sensitivity 0v
(Note 6)

s0()
25'C 60 66 I dB

TurN' Tuax 60 IV dB

0 Infinite Heat Sink 4 v c"/w

ose Fre Air 65 c"/w

AC Electrical Characteristics V5 : + 15.6v, R5 : 50o, unless otheruise specified

Parameter De-scription
Tst Conditiom Limits Test

Level
Units

vrx Load Temp Min Typ Max

SR Slew Rate 1 10V

(Note 7)
s0()

25"C 200 I

Tutw, Tuax 180 IV

THD Distortion @1 kHz 4 Vms 50fl 25"C 0.04 0.08 I 7o

BW * 3 dB Bandwidth 100 nV 500 25"C 100 v MHz

crN Input Capacitance 25'C 5 v pF

tPD Propagation Delay 100 mV s0() 25"C 6 v ns

Rise and Fall Time 100 mV 25"C 5 v ns

Note l: If the input cxceeds the ratings shom (or the supplies) or if the input to outPut voltage exceeds t 7.5V then the input

curent must be limited to 150 mA. S€ the applications s&tion for more infomation.

Note 2: The maimum power dissipation depends on package tJrpe, ambient temperature and heat sinking. Se the characteristic

curyes for more details.

Note 3: A heat sink is required to kep the junction temperature below the absolute muimum when the output is short circuited.

Note 4: Force tie input to + 12V and the output to + 10V and measure the output current. Repeat with - 12 V1p and - 10V on the

output.

N o t e 5 : V g 5 i s m e a s u r e d a t V s +  =  + 4 . 5 V , V S - :  - 4 . 5 V a n d a t V g * :  + 1 8 V , V s - :  + l 8 V . B o t h s u p p l i e s a r e c h a n g e d

simultaeously.

N o t e 6 : V 5 *  :  + l 5 V , V s r  :  - + . S V t h e n V 5 -  i s c h m g e d t o  - 1 8 V a n d V g -  :  - 1 5 V , V S +  =  + 4 . 5 V t h e n V s *  i s c h a n g e d

to + 18V.

Note 7: Slew rate is measured between V6g1 : * 5V and -5V- V1p slew rate : 400 V/Ps.

I
L-



EL?OI2
Closed Loop Buffer

Typical Perforrnance Curves

Voltage Gain vs Frequency
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ELzOI2

Small Signal Response

Application Inforrnation
The EL2OL2 is a monolithic buffer built on Elan-
tec's complementary bipolar process that produc-
es NPN and PNP transistors with essentially
identical characteristics. The E.L20L2 takes full
advantage of the complementary process.

Power Supplies
The EL2012 may operate with single or split sup-
plies with a total voltage difference between 10V
( + 5V) and 36V ( + 18V). It is not necessary to use
equal split supplies. For example - 5V and * 12V
would be excellent for signals between - 2V and
+ 9V.

V t x  =  1 5 O O m V

e0V INPUT

e 0V OUTPUT
Rl = 5oo

cL =  soPF

vril = r' lov

t s 0 V

eOV OUTPUT
RL : s{tn

C L :  5 0 p F

Bypass capacitors from each supply to ground
are highly recommended to reduce supply ring-
ing and the interference it can cause. At a min-
mum a 5 pF tantalum capacitor in parallel with a
0.1 pF capacitor with short leads should be used
for both supplies.

Input Characteristics
The input to the EL2012 looks lke a 20 MO re-
sistance in parallel with about 5 pF in addition to ]
about 0.5 pA DC bias current. The input bias
current over temperature is in the same range as
many FET input buffers. The input impedance is
10 or more times that of most bipolar buffers.



ft;LZUZ
Closed Loop Buffer

Application Inforrnation - Contd.
Internal clamp diodes from the input to the out-
put are provided to protect the transistor base
emitter junctions. The diodes begin to conduct at
about t 2.5V input to output differential. When
that happens the input resistance drops dramati-
cally. When conducting, the diodes have a series
resistance of about 150O. The diodes can conduct
50 mA without damage. If the device driving the
EL20l2 can supply more than 50 mA to ground
and the E.L20L2 could be shorted to ground then
extra series resistance should be placed in series
with the EL2012's input.

Source Impedance
The EL2012 has good input to output isolation.
When the buffer is not used in a feedback loop,
capacitive and resistive sources present no oscil-
lation problems. High source resistances will pro-
duce V6g errors due to the input bias current and
will limit the bandwidth due to the input capaci-
tance. But since R1p is > 20 Mf,) source resist-
ances up to 10 kCl will still maintain a gain of
0.995.

Current Limit
The EL2012 has internal current limiting to pro-
tect the output transistors. This limit is above
300 mA with the output shorted to ground and
500 mA with the output shorted to + 15V. The

E�L2OL? does survive seconds long shorts to ei-
ther supply voltage as long as heat sinking is suf-
ficient to keep the junction temperatures below
200'c.

Parallel Operation
DO NOT CONNECT EL2O12'S IN PARAI-
LEL! The EL2OL2's closed loop topology and
finite offset voltage will cause parallel units to
fight each other, each trying to force the common
output to a slightly different voltage. Large qui-
escent supply currents will result.

Transient Performance and Settling
fimes
T}:e E�L20L2 is considerably more complex than
the simplified schematic implies. This extra in-
ternal circuitry does require certain precautions
to maximize the EL2012's performance. The in-
put signal slew rate should be limited to 400V per
microsecond or less. If it is not, the output wave-
form will suffer unusual distortions and settling
times will more than double. One simple way to
deal with very fast input signals is to place a se-
ries resistor at the EL2012's inpul The resistor
and the input capacitance form a simple filter.
With a limited slew rate input signal the typical
0.1% settling time is 75 ns for a 10V step with a
50O and 50 pF load and 65 ns for a 2V step with a
50O and 50 pF load.
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0.045-0.055
Olf:1rot

Package Outline
0.1 65-0.r85
({rr1-iot

0.095-0.r  l5

drl4sd
0.r 7G-0.1E0

frr-lstt
0.327-0.3J5

Isrr-&5t)

l
SEATING
PLANE

MDP0028 Rev. A
5-Lead TO-220

Lead Finish-Solder Plate

General Disclaimer
Specifications contained in this data sheet are in effect as of the publication date shown. Elantc, Inc. reseryes the right to make changes

in the circuitry or specifications contained herein at any time without notice. Elantc, Inc. assumes no responsibility for tle use of any

circuits described herein and makes no representations that they are fre from patent infringement.

Elantec
HIGH PERFORMANCE ANALOG INTEGRAIED CIRCUITS

Elantec, Inc.
1996 Tarob Court
Milpitas, CA 95035
Telephone: (408) 945-1323
TWX: 910-997-0649
Fax: (408) 945-9305
800 # - outside CA onlv:
800-82L-7429
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REV.  A

WARNING - Life Support Policy
Eliltff, Inc. products ae not authorized for and should not be
used within Life Support Systems without the speific written

consnt of Eliltec, Inc. Life Support systems are equipment in-

tended to support or sustain life and whose failue to perfom

when properly used in accordance with instructiors provided can

be reasonably expeted to result in significant 6rcrrcnal injury or
death. Users contemplating application of Elantec, Inc. products

in Life Support Systems tre requested to contact Elante, Inc.
factory headquarters to establish suitable tems & couditions for
the* applications. Elantc, Inc.'s wanuty is limited to replace-
meot of defctive components and dcs not cover injury to per-

sons or property or other consequential damages.


