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Features

e 80 MHz bandwidth with 502
load

* 250 mA output current

® Gain = 0.999 + with 50€) load
* Vos ¥4mV

e Short circuit protected

® Power package with isolated
metal tab

Applications
¢ Line driver

e Data acquisition

e Current booster

¢ Sample and holds

Ordering Information

Part No. Temp. Range Package Outline #

EL2012CT _0°Cto +75°C TO-220

MDP0028

Connection Diagram
5-Pin TO-220

FO~

General Description

The EL2012 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 EL2012 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 operation with
reactive loads.

The EL2012 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
EL2012 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.

The EL2012 is specified for operation over the 0°C to +75°C
temperature range and is provided in a 5-lead TO-220 plastic
power package.

Simplified Schematic
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Absolute Maximum Ratings (1, = 25¢)

Vs Supply Voltage (V+ — V—) +18V or 36V Operating Temperature Range 0°Cto +75°C
Vin Input Voltage (Note 1) *+15VorVs Operating Junction Temp. 175°C
Iy Input Current (Note 1) +50 mA Storage Temp. Range —65°C to +150°C
Pp  Power Dissipation (Note 2) See Table Lead Solder Temp. <10 Sec. 300°C

tsyg  Output Short Circuit Duration (Note 3) Continuous

o

DC Electrical Characteristics Vg = 115.0V, Rg = 509, unless otherwise specified
1 Limits
Parameter Description Test Conditions Units
VIN Load Temp Min Typ
; Vos Output Offset Voltage ov . 25°C —4 0 mV
TmiN> TMAX —4 mV
25°C -1 1 A
I Input Current ov . 1
TmiN, TMAX —1 1 kA
. o 2
RIN Input Resistance 12V 500 25°C 10 0 MQ
TMIN> TMAX 10 20 MQ
i ° 0.999 0.9993 v/V
Ayq Voltage Gain 12V o 25°C /
TwmiIN: TmMax 0.999 0.9993 v/v
i ° 0.999
Ay, Voltage Gain +10V 500 25°C v/v
TwmiN: TMAX 0.999 v/vV
i ° —-12.5, +
Vo1 Output Voltage Swing £14V . 25°C 12.5, +13 \"
TwmiN, TMAx +13 \
i ! +11.5 *11.
Vo2 Output Voltage Swing 12V 500 25°C 1.99 v
TMmINs TMAX t11 +11.8 v
Iout Output Current +12V 25°C +225 +350 mA
‘ (Note 4) Tanrn TMax £200 +300 mA
0,
I Supply Current ov . 25°C 13 17 mA
‘ TmIN, TMAX 12 mA
‘ PSRR Supply Rejection oV 00 25°C 70 8s dB
‘ (Note 5) Ty Tmax 65 dB
|
i
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EL2012

s Test Conditions Limits
Parameter Description
VIN Load Temp Min Typ Max
SSEN Supply Sensitivity ov 500 25°C 60 66
(Note 6) TmiN, TMax | 60
03¢ Infinite Heat Sink 4
054 Free Air ' 65

AC Electrical Characteristics Vs = 115.0V, Rg = 50Q, unless otherwise specified

P eter D iption Test Conditions Limits

VIN Load Temp Min Typ Max
SR Slew Rate +10V 25°C 200

(Note 7 500
) TwmIN: TMAX 180

THD Distortion @1 kHz 4Vrms 500 25°C 0.04 0.08
BW —3 dB Bandwidth 100 mV 500 25°C 100
CIN Input Capacitance 25°C 5
tpp Propagation Delay 100 mV 50Q 25°C 6
t, tg Rise and Fall Time 100 mV 25°C 5

Note 1: If the input exceeds the ratings shown (or the supplies) or if the input to output voltage exceeds 7.5V then the input
current must be limited to 50 mA. See the applications section for more information.

Note 2: The maximum power dissipation depends on package type, ambient temperature and heat sinking. See the characteristic
curves for more details.

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

Note 4: Force the input to +12V and the output to + 10V and measure the output current. Repeat with —12 Vyy and —10V on the

output.

Note 5: Vog is measured at Vg+ = +4.5V, Vg— = —4.5V and at Vg+ = +18V, Vg— = +18V. Both supplies are changed
simultaneously.

Note 6: Vg+ = +15V, Vg— = —4.5V then Vg— is changed to —18V and Vg— = —15V, Vg+ = +4.5V then Vg+ is changed
to +18V.

Note 7: Slew rate is measured between Voyr = +5V and —5V. ViN slew rate = 400 V/ps.

2-94




Typical Performance Curves
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Small Signal Response

ViN = £500mV

<0V INPUT

<0V  OUTPUT

Large Signal Response

Application Information

The EL2012 is a monolithic buffer built on Elan-
tec’s complementary bipolar process that produc-
es NPN and PNP transistors with essentially
identical characteristics. The EL2012 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.

R = 500
CL = 50 pF
2012-3
ViN = 10V
<« 0V INPUT

<« 0V OUTPUT
R, = 500
CL = S0pF

2012-4

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 uF tantalum capacitor in parallel with a
0.1 uF capacitor with short leads should be used
for both supplies.

Input Characteristics

The input to the EL2012 looks lke a 20 MQ re-
sistance in parallel with about 5 pF in addition to
about 0.5 wA 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.




Application Information — 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 *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 150}, The diodes can conduct
50 mA without damage. If the device driving the
EL2012 can supply more than 50 mA to ground
and the EL2012 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 Vg errors due to the input bias current and
will limit the bandwidth due to the input capaci-
tance. But since Ryy is > 20 MQ source resist-
ances up to 10 kQ 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

EL2012 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 EL2012°S IN PARAL-
LEL! The EL2012’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
Times

The EL2012 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 input. 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
500 and 50 pF load and 65 ns for a 2V step with a
50Q and 50 pF load.
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EL2012 Macromodel

* Macromodel
* Connections: +input
* | + Vsupply
| | —Vsupply
| I | output
. (N I B
.subckt M2012 4 5 1 2
* Input Stage
ql5410qn
q213211qn
rl 10 12 200
r21112 200
i112 1 2.6mA
i25131.3mA
1513 6pF
* Output Stage
i35143mA
i41513mA
q311314qp
q451315gn
q551416qn
q611517qp
r31620.1
r42170.1
* Power Supply Current
ips 51 5mA
* Models
.model qn npn(is = 800e — 18 bf = 500 tf = 0.2nS ptf=45 rb=250)
.model qp npn(is=800e — 18 bf =500 tf = 0.2nS ptf=45 rb=250)
.ends

*




EL2012 Macromodel — Contd.
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