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Features

* Low offset voltage—0.5 mV typ.,
2 mV max

* Low supply current—13 mA typ.,
17 mA max

* High slew rate—
EL2039—600 V/us
EL2040—400 V/us

¢ Large open loop gain—15 kV/V
(83 dB)

* Wide gain-bandwidth—
EL2039—600 MHz
EL2040—400 MHz

* High power bandwidth—
EL2039—9.5 MHz
EL2040—6.3 MHz

® Qutput voltage swing—+ 11V
® MIL-STD-883 Rev. C compliant

* Improved replacements for
HA2539 and HA2540

Applications

® Pulse and video amplifiers

* Wideband amplifiers

* High speed sample-hold circuits
* Local area networks

Ordering Information

Part No. Temp. Range Package Outline#
EL2039CJ 0°Cto +75°C  14-Pin CerDIP MDP0014
EL2039CN 0°Cto +75°C 14-Pin P-DIP MDP0031
EL2039] —55°C to +125°C 14-Pin CerDIP MDP0C14

EL2039]/883B —55°C to +125°C 14-Pin CerDIP MDP0014

EL2039L/883B —55°Cto +125°C 20-Pad LCC MDP0007

EL2040C) 0°Cto +75°C  14-Pin CerDIP MDP0014
EL2040CN 0°Cto +75°C 14-Pin P-DIP MDFP0031
EL20407 —55°C to +125°C 14-Pin CerDIP MDP0014

EL2040J/883B —55°C to +125°C 14-Pin CerDIP MDP0014

EL2040L/883B —55°Cto +125°C 20-Pad LCC MDP0007

5962-8964802 is the SMD version of this
device.

General Description

The EL2039 and EL2040 monolithic operational amplifiers are
pin compatible with the HA2539 and HA2540, but have patent-
ed circuitry for improved dynamic performance and DC accura-
cy, and a typical power reduction of 35%. Additionally, these
Elantec amplifiers are stable when driving capacitive loads and
are well behaved when the output is overdriven. Both devices
are compensated for closed loop gains = 10. The EL2039 is the
fastest of the series with a 600 V/us slew rate and 600 MHz
gain-bandwidth product. The EL2040 has a 400 V/us slew rate
and 400 MHz gain-bandwidth product. The EL2039 and
EL2040 are fabricated with Elantec’s Complementary Bipolar
process and are zener zap trimmed for low offset voltage.

Elantec’s high speed amplifiers are widely used in military, vid-
eo and medical applications. They are especially suited for high
speed video amplifiers, pulse detectors, and wide bandwidth fil-
ters.

Elantec’s EL2039/883B and EL2040/883B comply with MIL-
STD-883 Revision C in all aspects, including burn-in at 125°C.
Elantec’s facilities comply with MIL-I-45208A and other appli-
cable quality specifications. For information on Elantec’s mili-
tary processing, see the Elantec document, QRA-2: Elantec’s
Military Processing—Monolithic Products.

Connection Diagrams
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Manufactured under U.S. Patent No. 4,837,523
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Vs
VDIFF
Iop
Ioc
Pp
Ta

Absolute Maximum Ratings (r, = 2sc)

Voltage between V+ and V— 35V
Differential Input Voltage 6V

Output Current, Peak 50 mA
Output Current, Continuous 25mA
Internal Power Dissipation See Curves

Operating Temperature Range
EL2039, EL2040
EL2039C, EL2040C

—55°Cto +125°C
0°C to +75°C

Ty

Tst
Tir

Operating Junction Temperature
CerDIP, Ceramic LLCC
Plastic DIP

Storage Temperature

Lead Temperature
(Soldering, 5 seconds)

175°C
150°C

—65°C to +150°C

300°C

DC Electrical Characteristics vg — +15v; Ry, = 1 k0, unless otherwise specified
EL2039 EL2039C
Parameter Description Temp Min Typ Max E1.2040 EL2040C
Vos Input Offset Voltage 25°C 0.5 2
Full 6
TCVos Average Offset Voltage Drift Full 20
Ig Bias Current 25°C 5 15
Full 20
Ios Offset Current 25°C 1 4
Full 6
Rin Input Resistance 25°C 10
CiN Input Capacitance 25°C 1
Vem Commmon Mode Range Full +11 *12
| gt yotase :
Avyor Large Signal Voltage Gain 25°C 10k 15k
(Note 1) Full 5k
CMRR (C;::xen;)n-Mode Rejection Ratio Full 60 90
Vo Output Voltage Swing Full +11 +12
Io Output Current (Note 11) Full +25 +50
Ro OQutput Resistance 25°C 30
Ig Supply Current Full 13 17
PSRR f’No::'teer;?upply Rejection Ratio Full 60 85

Units

pV/C

nV/Hz
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é AC Electrical Characteristics—EL2039
EL2039 EL2039C
Parameter Description Temp | Min | Typ ' { Units
GBW Gain-Bandwidth Product (Notes 3, 4) 25°C 600 MHz
FPBW Full-Power Bandwidth (Notes 1, 5, 8) 25°C 8.7 9.5 MHz
t Rise Time (Note 6) 25°C 4 ns
os Overshoot (Note 6) 25°C 35 %
SR Slew Rate (Note 6) 25°C 550 600 V/ius
ts Settling Time (Note 6) o
10V Step to 0.1% we 100 ne
AC Electrical Characteristics—EL2040
EL2040 EL2040C
Parameter Description Temp | Min | Typ Units
GBW Gain-Bandwidth Product (Notes 3, 4) 25°C 400 MHz
FPBW Full-Power Bandwidth (Notes 1, 5, 8) 25°C 5.5 6 MH:z
tr Rise Time (Note 6) 25°C 5 ns
[o1 Overshoot (Note 6) 25°C 15 %
SR Slew Rate (Note 6) 25°C 350 460 V/pus
ts Settling Time (Notes 9, 10) .
0
10V Step to0 0.1% e ? s
Note 1: Vg = 110V.
Note 2: Two tests are performed, Vepm = 0V to + 10V and Vg = 0V to — 10V,
Note 3: Vg = 90 mV.
Note 4: Ay = 10.
i . Slew Rate
Note 5: Full Power Bandwidth guaranteed based on slew rate measurement using: FPBW = m——
peak
Note 6: Refer to Test Circuits section of data sheet.
Note 7: Two tests are performed. V+ = +15V, and V- is changed from —5V to —15V. V— = —15V, and V+ is changed from
+5V to +15V.
Note 8: Ry, = 1 k{2,
Note 9: Settling time measurements are made with techniques in the following reference: “Take The Guesswork Out of Settling-Time
Measurements,” EDN, September 19, 1985.
Note 10: Ay = —10, Ry, = 1k.
Note 11: R, = 2004},
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EL2039/EL2040 Typical DC Performance Curves
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EL.2039 Typical AC Performance Curves
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HA2539 at Onset of Clipping
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EL2040 Typical AC Performance Curves

EL2039 Typical AC Performance Curves — Contd.

EL2039 at Onset of Clipping

2030-10 2089-11
Qutput Voltage Swing Open Loop Voltage Gain
vs Frequency vs Frequency
[/ T T
["Vsueaty = 15V b ! & } Ry= 1k
et/ B ) N
I il 2 e :
" Bl I GAIN
\m g | :
= === é‘ 20 ! N } [
VsuppLy= +10V n 5 ! | >
4 ] ! 3
| a0 0 m
g _ |l pHase ™ C;
i 2 lm [+]
W = £5V u i L
/SUPPLY = H 3 *’”"HH>’”" il L] 2
] -40 H
10k 100k ™ 10M 100M %] 1 10 100 1000
FREQUENCY {Hz) FREQUENCY (MHz)
Input Referred Power
Input Referred Common Mode Supply Rejection Ratio
Rejection Ratio vs Frequency vs Frequency
T T T . N ‘ Illlm
TTTITH g N | WAL
) Vg=215V 2 e - vg=s18v i
N ag
-y 2
g2 b
40
! ' 4 2 g N
1 83
- L] EE = L
1 wg
| 1] ‘ ke
! 4
d s [}
i [+
r T z
i -20
0.1 1 10 100 1000 0.1 1 10 100 1000
FREQUENCY (MHz} FREQUENCY (MHz)
2099-12

1-117

0702 1H /6802 TH




S58E D WE 3129557 0002104 518 EMELA

(=]
3 ELANTEC INC
N ERabas
-
<]
~
[=2]
o
]
é EL2040 Typical AC Performance Curves — Contd.
Settling Time
T 111 Large Signal Response Small Signal Response
G swlu :I L".'RZ ] ao-agie o o sw.
E’ N : :
4 Ay =10 ] :
‘i CoL<3pF
RL=tk —]
£ H
>
e
0 mv
SETTLING
NERRE) \ad ,
6 20 4 8 8 100 Vin = 105V 203014 Viy = 10 mV 2%
SETTLING TIME (ns) Vo = +5V Vo = 100 mV
2039-13
Test Circuit Burn-In Circuit
eV
v
L V- =-15¥
2099-18 3=
Ay = 10 2039-17
C1, = 10 pF Scope Probe

1-118




58E 0 WM 3129557 0002105 454 EEELA

JiH

S S H
ELANTEC e
(9]
©
~
=
L
Schematic N
[~
é é —0 +V
OFFSET ; i 8
ZENERZAP | ] ) Tcoom
N T~
9
@ (+) INPUT o—E ;lbl Vv Vout
+V
() INPUT 0— —

[P -

OFFSET i ] 3

ZENERZAP < %

: - 0 -V

2039-18

1-118




EL2039/EL2040

e

ELANTE

S8E D EE 3129557 000210k 390 EMELA

R

€ INC

ME S

* Connections: + input
*

* | + Vsupply

| ! —Vsupply
l
|

*

] | output

[

14 10 3 8

l
|
|
iy |
* |
.subckt M2039 1

* Input Stage

ie 37 3 L.7mA

r6 36 37 60

r7 38 37 60

rcl1 103075

rc2 103975
ql30136qn

q2 3914 38 qna

ediff 33 039 30 7.25
rdiff 33 0 1Meg

* Compensation Section
ga0343305.2m

rh 34 0 .525Meg

ch 34 0 L.5pF

rc 34 40 600

cc 40 0 7pF

* Poles

ep4104001
mpa414275

cpa 420 7pF

rpb 42 43 50

cpb 43 0 3pF

* Output Stage

ios1 10 50 1.25mA

ios2 51 3 1.25mA
Q334350 qp

q41043 51 gn

q5 105052 gn
q635153qp

rosl 52 825

ros2 8 53 25

* Power Supply Current
ips 10 3 9.5mA

* Models

.model qn npn(is = 800.0E — 18 bf = 170 tf = 0.2n8)
.model gna npn(is = 864E — 18 bf = 200 tf =0.2nS)
.model qp pnp(is=800E — 18 bf =60 tf = 0.2nS)
.ends
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EL2039 Macromodel — Contd.
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EL2040 Macromodel

EL2039/EL2040

* Connections: +input

| —input

| | + Vsupply

I | | —Vsupply
' I | | | output
N
subckt M2040 5 4 11 6 10
* Input Stage

ie 376 1.3mA

r6 36 37 60

r7 3837 60

rcl 113075

rc2 11 39 75

ql30536qn

q239438qna

ediff 33 039 30 7.25

rdiff 33 0 1Meg

* Compensation Section

ga0343305.2m

rh 34 0 .525Meg

ch 34 0 1.5pF

rc 34 40 600

cc 40 0 7pF

* Poles

ep4104001

rpa414275

cpa 420 1pF

pb 4243 50

cpb 43 0 3pF

* Qutput Stage

iosl 11 50 1,25mA

ios2 51 6 1.25mA

q3 643 50 qp

q4 114351 qn

q5115052qn

46 6 51 53 qp

rosl 5210 25

ros2 1053 25

* Power Supply Current

ips 11 6 9.5mA

* Models

.model qn npn(is = 800.0E — 18 bf =130 tf=0.2n8S)
.model gna npn(is=864E — 18 bf = 150 tf=0.2nS)
.model gp pnp(is =800E — 18 bf = 60 tf =0.2n8)
.ends
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EL.2040 Macromodel — Contd.
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