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HIGH PERFORMANGE ANALOG mmmmcétcuf’{s] ;

Wideband, High Impedance Operational Amplifier

Features

* High slew rates

* High input impedance—500 M
* Low input bias currents—1 nA

* Low input offset current—1 nA
* High gain—> 100 dB

® Output short circuit protected

® Output clamp

¢ Low input offset
voltage—500 uV

Applications

* Video amplifiers

® Precision comparators

® Pulse amplifiers

* DAC buffers

® High-speed sample and holds

General Description

Elantec’s EHA2600 Series of high performance op amps is de-
signed to offer designers high-speed amplifiers without sacrific-
ing DC characteristics. These products are fabricated using
Elantec’s Complementary Bipolar processes.

EHA2600 SERIES

Two different versions are offered. The EHA260X series which
is internally compensated and unity gain stable, and the
EHAZ262X series that is optimized for slew rate and bandwidth.

These devices are used in a wide variety of applications includ-
ing video signal conditioning, instrumentation, and data acqui-
sition systems. For any application that requires high-speed AC
and good DC performance to accurately process signals, the
EHA2600 series provides excellent performance with over a
100 dB of gain, 1 nA of bias current and gain bandwidths to
100 MHz.

Elantec facilities comply with MIL-I-45208A and other applica-
ble quality specifications. For information on Elantec’s military
processing, request our brochure: Elantec’s Military Process-
ing—Monolithic Products.

Connection Diagrams
EHA3-, EHA7-
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Note: Non-designated pins are no
connects and are not electrically
connected internally.
2600-3
Top Views
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Selection Guide

=
st
5>
=3
S
w
&
=
&

Vos | Ipias Ios Gpw | PBW Sr tser | PSRR,CMRR | RiN | Minimum
Part Number | Temp | (Max) | (Max) | (Max) | (Typ) | (Min) | (Min) | (Typ) (Min) (Min) Stable
mV nA nA MHz kHz | V/us ns dB MO Gain
EHA2600 M 4 10 10 12 50 4 1.5 80 100 1
EHA2602 M 5 25 25 12 50 4 1.5 74 40 1
EHA2605 C 5 25 25 12 50 4 1.5 74 40 1
EHA2620 M 4 15 15 100 400 25 _— 80 65 5
EHA2622 M 5 25 25 100 320 20 —— 74 40 5
EHA2625 C 5 25 25 100 320 20 — 74 40 5
Ordering Information
Dice 14-Pin DIP TO-99 8-Pin DIP 8-Pin DIP
(Note 1) Ceramic Metal Can Plastic CerDIP
(EHAO0-) (EHA1-) (EHA2-) (EHA3-) (EHA7-)
EHAO0-2600-6 (Note 2) EHA2-2600-5 (Note 2) EHA7-2600-5
EHAO0-2602-6 (Note 2) EHAZ2-2602-5 (Note 2) EHA7-2602-5
EHAO0-2605-6 (Note 2) EHA2-2605-5 EHA3-2605-5 EHA7-2605-5
EHAO0-2620-6 (Note 2) EHA2-2620-5 (Note 2) EHA7-2620-5
EHAO0-2622-6 (Note 2) EHA2-2622-5 (Note 2) EHA7-2622-5
EHAO0-2625-6 (Note 2) EHA2-2625-5 EHAS3-2625-5 EHA7-2625-5
Note 1: Dice are available in waffle packs. Consult factory for more information.
Note 2: Consult factory for special packaging or temperature range requirements.
Note 3: Contact factory for minimum quantity and availability.
PREFIX SUFFIX
EHA2— TO-99 MetaiCan ........... MDP0004 -3
EHA3— 8-Pin Plastic DIP ........... MDP0031 —4 —25°C to +85°C
EHA4— Leadless Chip Carrier (LCC).. MDP0007 -5 0°C to +75°C
EHA7— 8-PinCerDIP............... MDP0010 -6 100% 25°C Probe (Dice Only)
EHAO— Dice -7
-9
1-27
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EHA2600/2602/2605

EHA2600/2602/2605
Wideband, High Impedance Operai

mplifier

.
»
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Absolute Maximum Ratings

Vs Supply Voltage +22.5V Ta Operating Temperature Range
Vin  Differential Input Voltage +12V EHA2600/02 —55°C to +125°C
Pp Maximum Power Dissipation See Curves EHA2605 0°C to +75°C
Iopp  Peak Output Current Short Circuit Protected Tt Storage Temperature —65°C to +150°C
Lead Temperature
(Soldering, 5 seconds) 300°C
Important Nete:

MWMWWMWMMW%T&M&MWMWW&WM
performeddmgpmmmmwmmmwmmmmwamm
equipment,spociﬁeaﬂytheLﬂ?’MuMUWMMﬂMmWMWTJ—TG Ta.

Test Level Test Procedure : f LRI EE
I 1m%mmwmmm&wmggmmecm
34 1oo%modneﬁontuudnn==zs’cmmumlewmdatu=zs’c i
- Tyaxeod Tupy per QA test plan QCX0002. Shgnn R ol
m - QA samplé tested per QAtest plan QCX0002. = ; PR s b
iv Pmnmwm~mﬂ&)ww Characterizetion Data. ..
v Paranietor i§ typical valueat Ta = 25°C for information purposes'only. 7

DC Electrical Characteristics
Vg = t15V,Rg = 500, Ry, = 100 k), Ve = OV, Voyr = 0V, Cp, < 10 pF, TMIN S Ta < Tmax, unless otherwise specified

EHA2600 EHA2602 EHA2605
Parameter| Description |Test Conditions| Teat . .. Test Test | Units
Mm'I‘ypMaxlh"mmleTpraxI dMinTpraxL:_"d
Vos Offset Voltage |[Tp = 25°C 0.5 4 I 3 5 1. 3 5 I mV
2 6 I 7 I 7 ‘TI1 mV
AVpg/AT |Offset Voltage o
Drift 5 v 5 v 5 v luvrc
Ip Bias Current Ta = 25°C 1 10 X 15 25 I 15 25 I nA
(Note 1) 1050 1 60 | 17 40 ! m1 | na
Ios Offset Current |Tp = 25°C 1 10 1 5 25 I 5 25 I nA
5 50 I 60 I 40 I nA
Rin Input Resistance| T4 = 25°C 100 | 500 v 40 | 300 v 40 | 300 v MO
Vemr Common-Mode £11 v tu wzu w. | v
Range
CMRR Common-Mode [AVey = 110V
Rejection Ratio 80 | 100 1 74 | 100 I 74 | 100 I dB
(Note 2)
PSRR Power Supply AVg = *5V
Rejection Ratio 80 | 90 1 74 | 90 1 74 | 90 I dB
(Note 3)
AvoL Large Signal Ry, = 2kQ, B
Voltage Gain Vo = £10V, 100 | 150 4 80 | 150 I 80 | 150 I kV/V
(Note 4) Ta = 25°C
Ry = 2k,
Ve~ 10V 70 1160 1| 70 nr | kv/v
Vour Output Voltage | Ry = 2kq +10 £12 1 |t10+12 1 {+10f+12 o | v
Swing
1-28
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EHA2600/2602/2605

Wideband, High Impedance Operational Amplifier

DC Electrical Characteristics
Vg = *15V,Rg = 500, R = 100k}, Vem = OV, Vour = 0V, Cp < 10 pF, Tpyy < Ta = Tmax, unless otherwise specified —

Contd.
EHA2600 EHA2602 EHA2605
Parameter| Description |Test Conditions Test Test Test | Units
Min | T . .
in | Typ|{Max Level Min | Typ|Max Level Min | Typ{Max Level

lour Output Current| Voyr = 10V, | , o, 5, 1 |+10|=18 I | +10{+18 1 | ma

Ty = 25°C

Vour = 10V | +7.5 1 [+75 I |+75 III | mA
I = 25°
cc Supply Current | Ty = 25°C 3 37 1 3 4 I 3 4 1 mA

(Note 5)

AC Electrical Characteristics
Vs = *15V, Ry, = 2k{),Cy, = 100 pF, Voyr = +200mV, Tpn = Ta = Tyax, unless otherwise specified (See AC test circuit)

Note 6:

EHA260X A.C. Test Circuit

VIN

Vour

100pF

The Full Power Bandwidth is guaranteed by testing slew rate, FPBW = SR/(27 Vp).

2600-24

EHA2600 EHA2602 EHA2605
Parameter, Description Test Conditions Test Test Test | Units
Min|Typ|Ma Min|Typ|M Min|Typ|M
| TYP VAN g gyel| V| T YP| VAN g gvel| MR VP VAXYY ovel
) Ri = 25°
te e ise and Ta = 25C 30|60 | 1 30|60 | 1 30160f T | ns
Fall Times
SR Slew Rate Vourt = 15V,
x * * +7 * + v
T, = 25°C 4 7 I 4 I 4 7 I /s
BW Unity Gain Vour < 90 mV,
2 12 12 v MH
Bandwidth (Note 6) |T, = 25°C ! v v i
FPBW Full Power Vour = 10V,
Bandwidth Ta = 25°C 50| 75 v 50 | 75 v 50 | 75 v kHz
(Note 6)
O.S. Overshoot Tp = 25°C 25 | 40 I 25 | 40 I 251 40 1 Yo
t 1i i . = %
s Settling Time to 0.1% |VoyT . 5V, 15 v 15 v 15 v s
T, = 25°C
Note 1: Both input currents, Ig 4, and Ig_., are tested individually.
Note 2: For CMRR+, Ve = 0V to + 10V and for CMRR —, Ve = OV to — 10V,
Note 3: PSRR+, Vg4 = +10V to +20V with Vg_ = —15V. For PSRR—, Vg_ = —10V to - 20V with Vg. = +15V.
Note 4: For AyoL+, Vour = 0V to +10V and for Ayor , Voyt = OV to - 10V.
Note 5: Both positive and negative supply currents, Icc+ , and Icc -, are tested.
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EHA2600/2602/2605

Typical Performance Curves
Input Bias Current and . .
Offset Current as a Equivalent Input Noise Open-Loop Frequency
Function of Temperature Voltage vs Frequency and Phase Response
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Input Impedance Output Voltage Swing gz::;m%:: equeney
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TEMPERATURE (°C) FREQUENCY (Hz) FREQUENCY (M2)
Common Mode Voltage
Range as a Function of Open-Loop Voltage Common Mode Rejection
Supply Voltage Gain vs Temperature Ratio vs Frequency
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2600-5
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EHA260&/2§02/£6’9’*

Typical Performance Curves — Contd.
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8-Lead CerDIP Maximum
Power Dissipation
vs Ambient Temperature

Ty MAX = 175°C
yc = 40°CW

9a= 125°CW
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HEAT SINK \ !

\

FREE AIR 7™
NO HEAT SINK
; —

=25 25 75 125 175
TEMPERATURE (°C)

8-Lead TO-99 Metal Can
Maximum Power Dissipation
vs Ambient Temperature

T T T
Ty MAX = 175°C
6y =55°CwW.——
8ya = 190°C'W

|
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HEAT SINK
FREE AIR

NO HEAT \
SINK

-25 25 75 125 175
TEMPERATURE (°C)

8-Lead Plastic DIP
Maximum Power Dissipation
vs Ambient Temperature

5.0 T T
= T4 MAX = 150°C
£ 8yc = 50°Cw_|
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E | |

3.0
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2 HEAT SINK
3 20 —+
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TEMPERATURE (°C)
20-Pad LCC

Maximum Power Dissipation
vs Ambient Temperature
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_ Ty MAX = 175°C
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28006
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EHA2620/2622/2625

EHA2620/2622/2625

 Wideband, High Impedance Operational Amplifier

Test Level

<%E m~

Vg Supply Voltage

Vin  Differential Input Voltage
Pp Maximum Power Dissipation
Iop  Peak Output Current
Important Note:

Test Procedure
100% production tested and QA sample tested per QA test plan QCX0002.
100% production tested at T4 = 25°C and QA sample tested at T4 = 25°C,
Tmax and Ty per QA test plan QCX0002.
QA sample tested per QA test plan QCX0002.
Parameter is guaranteed (but not tested) by Design and Characterization Data.
Parameter is typical value at T4 = 25°C for information purposes only.

Absolute Maximum Ratings

+22.5V
*+12.0V

See Curves
Short Circuit Protected

DC Electrical Characteristics
Vg = *15V,Rg = 500, Ry, = 100 k), Ve = OV, Voyur = OV, Tppn & Ta = Tmax, unless otherwise specified

Ta

Operating Temperature Range
EHA2620/22

EHA2625

Storage Temperature
Lead Temperature

(Soldering, 5 seconds)

—55°Cto +125°C
0°Cto +75°C
—65°C to +150°C

All parameters having Min/Max specifications are guaranteed. The Test Level column indicates the specific device testing actually
performed during production and Quality inspection. Elantec performs most electrical tests using modern high-speed automatic test
eguipment, specifically the LTX77 Series system. Unless otherwise noted, all tests are pulsed tests, therefore Tj=Tc=Ta.

300°C

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

EHAZ2620 EHA2622 EHAZ2625
Parameter| Description Test Units
Conditions | Min |Typ|Max| 1°* | Min |Typ|Max| 1 | Min [Typ|Max| *¢
yp Level| " 0 |YP Level Y| VaX ) evel
Vos Offset Voltage |Tp = 25°C 0.5 4 I 3 5 I 3 5 I mV
2 6 1 7 I 7 IIx mV
AV AT |Offset Volt:
os/ set Yoltage 5 Y 5 v 5 v |pviec
Drift
Ip Bias Current Tp ~ 25°C 1 15 I 15 25 I 15 25 I nA
(Note 1) 1050 | 1 60 | I 40 | 11 | na
Ios Offset Current |Ta = 25°C 1 15 I 5 25 I 5 25 I nA
5 50 I 60 I 40 III nA
R I t Tp = 25°C
N npy A 65 | 500 v | 40 | 300 v | 40 | 300 v | Mo
Resistance
A\ -Mod
CMR Common-Mode +11.0 v |+110 v | =110 w | v
Range
CMRR Common-Mode|AVepy = 10V
Rejection Ratio 80 100 1 74 100 I 74 100 I dB
(Note 2)
PSRR Power Supply [AVg = 5V
Rejection Ratio 80 90 I 74 90 I 74 90 I dB
(Note 3)
1-32



EHA2620/2622/2625

Wideband, High Impedance Operational Amplifier
- ———

DC Electrical Characteristics
Vg = *15V,Rg = 506}, Ry, = 100 k{), Ve = OV, Voyut = OV, TN < Ta < Tumax, unless otherwise specified — Contd.

G89¢/229¢/029¢VHI

Test EHA2620 EHA2622 EHA2625
es
Parameter| Description L. T T T Units
Conditions : M est in | T est i est
Min | Typ|Max Level Min | Typ | Max Level Min | Typ| Max Level
AvoL Large Signal Ry, = 2k{,
Voltage Gain Vo = T10V, 100 | 150 I 80 150 I 80 150 I kV/V
(Note 4) Ta = 25°C
Ry = 2k,
70 I 60 I 70 IIT | kV/V
Vo = £10V /
Vo Output Voltage| Ry, = 2kl +10| £12 I {10212 I | +10] 212 m| v
Swing
Iout Output Current|{ Voyt = 10V, +15| <22 1 10| +18 1 10| +18 1 mA
Ty = 25°C B - R
Voyr = +10V | 7.5 I | +75 I |+75 i1 | mA
Icc Supply Current | T4 = 25°C 3 37 1 3 4 1 3 4 1 mA
(Note 5)

AC Electrical Characteristics
Vg = *15V,Rg = 50§}, R, = 2k, Cp = 50 pF, Voyt = *200 mV
(See AC test circuit)

EHA2620 EHAZ2622 EHA2625
Parameter| Description Test Conditions Test Test Test | Units
Min|Typ|M Min|Typ|M. Min|Typ| M
YRV Level| 0| T YR VX ] ovel] 0| YR VAX Level
. Ay = = e9
tote Rise and v TSV, Ta = 25°C 17| a5 [ 1 17|85 | 1 30| 45 | 1 ns
Fall Times
R Slew R V, = 15V, Ay = 5V,
5 ew Rate our — v +25/ %35 I |+20[+35 1 |[=x20|35 I |V/ips
Tp = 25°C
i idth|{Vgp < 90 = 100V
GBW Gain Bandwidth{Vg mV, Ay = 1 100 v 100 v 100 v | MHz
Product Ta = 25°C
FPBW Full Power Vout = 10V,
Bandwidth Ta = 25°C 400 | 600 v 320 | 600 IV [ 320 600 v kHz
(Note 6)
O.S. Overshoot Tp = 25°C 60 I 60 I 60 I Te

Note 1: Both input currents, Ig .+, and Ig_, are tested individually.

Note 2: For CMRR+, Ve = OV to +10V and for CMRR—, Vepm = OV to — 10V,

Note 3: PSRR+, Vg = +10V to +20V with Vg_ = —15V. For PSRR—, Vg = —10V to —20V with Vg = +15V.
Note 4: For AyoL+, Voyr = 0V to + 10V and for AyoL -, Vour = 0V to — 10V,

Note 5: Both positive and negative supply currents, Icc .+, and Icc - are tested.

Note 6: The Full Power Bandwidth is guaranteed by testing slew rate, FPBW = SR/(27 Vp).
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AC Electrical Characteristics — Contd.

EH262X AC Test Circuit

P—To Your
I 50pF

EHA2620/2622/2625

Vin

400Q

Burn-In Circuit

O V+=+150V

CLK = - 10.0VDC O——AAA—

V- =150V
Pin numbers are for metal can packages. o2
All packages use the same schematic.

2800-8

1-34
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Typical Performance Curves

Input Bias Current and
Offset Current as a
Function of Temperature
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Equivalent Input Noise
Voltage vs Frequency
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Open-Loop Frequency
and Phase Response
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Common Mode Voltage
Range as a Function of Open-Loop Voltage
Supply Voltage Gain vs Temperature
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EHA2620/2622/2625
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EHA2620/2622/2625

Wideband, High Impedance Operational Amplifier

POWER DISSIPATION (W)

POWER DISSIPATION (W)

o
o

et
o

g
o

n
o

o

o
°

el
o

w
)

»
o

-
o

8-Lead CerDIP Maximum
Power Dissipation
vs Ambient Temperature

Ty MAX = 175°C
Uyc = 40-CIW

04a= 125 CW

REMTERCN

A

|

FREE AIR
NO HEAT szm\
; X .

-25 25 75 125 175
TEMPERATURE (‘C)

8-Lead TO-99 Metal Can

Maximum Power Dissipation

vs Ambient Temperature

T T T
T MAX = 175°C

0yc = 55°CW—|
044 = 190°C/W

L
INFINITE

HEAT SINK
- FREE AIR N

NO HEAT
SINK

Y

| [

-25 25 75 128 175
TEMPERATURE ( C)

Typical Performance Curves — Contd.

POWER DISSIPATION (W)

POWER DISSIPATION (W)

8-Lead Plastic DIP
Maximum Power Dissipation
vs Ambient Temperature

5.0 LU
T MAX = 150 C
40 bt 8yc=50CW |
6ga = 95:CW
30 —
INFINITE
HEAT SINK
2.0 + +
FREE AIR
NO HEAT
10 SINK
!
o -25 25 75 125 175
TEMPERATURE (-C)
20-Pad LCC

Maximum Power Dissipation
vs Ambient Temperature

5.0 T T
! : Ty MAX = 175°C
4.0 } . 6yc=55Cw_|
| 6ga=100°CW
: |
30 INFINITE
HEAT SINK
2.0 '
1
0 FREE AIR
NO HEAT SINK
| : A
° -25 25 75 125 175

TEMPERATURE (' C)

2600-14
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FHA2600 Series

Wideband, High Impedance Operational Amplifier
.

EHAZ2600 Macromodel

* Connections: +input

*

SHTHAS 0092VHHA

*

+ Vsupply
* Vsupply
*

\
\
\ |
‘ ‘ ‘ output
y \ ] \ | comp
* \ | | ‘ |
.subckt M2600 3 7 4 6 8
* Input Stage
ie 37 4 26uA
6 36 37 1K

r7 38 37 1K

rcl 7 30 3K

rc2 7 39 3K m
ql1 303 36gn

q2 392 38 gna

ediff 33 0 39 30 1.00

rdiff 33 0 1Meg

* Compensation Section

ga083301m

rh 8 0 150Meg

ch 8 0 1.5pF

rc 8 40 SK

cc40 0 1pF

* Poles

ep4104001

rpa 41 42 200

cpa 42 0 8pF

rpb 42 43 1K

cpb 43 0 8pF

* Output Stage

iosl 7 50 1.0mA

i0s2 51 4 1.0mA

q344350qp

q4 74351 gqn

q575052qn

Q645153 qgp

rosi 52 6 25

ros2 6 53 25

* Power Supply Current

ips 74 0.5mA

* Models

.model gn npn(is = 800.0e - 18 bf = 5e3 tf = 0.2nS)
.model gna npn(is = 864e — 18 bf = 6e3 tf = 0.2nS)
.model gp pnp(is = 800e - 18 bf = 5e3 tf =0.2nS)
.ends

1-37
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}EEAzé‘M Series

4, High Impedance Operational Amplifier

EHAZ2600 Macromodel — Contd.

Vee
.
I__ + 34

> >
Sret 2re2 ga
< < <
S rdift
] b3 l

[

EHA2600 SERIES

2600-11
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EHAZ2620 Macromodel

* Connections: +input
*
* + Vsupply
*

—~Vsupply
output

*

* i comp

|
|
| |
| i |
| | |

. | I | | |

.subckt M2620 3 7 4 6 8

* Input Stage

ie 37 4 26uA

r6 36 37 1K

r7 3837 1K

rcl 730 3K

rc2 739 3K

ql130336gn

q2 392 38gna

ediff 33 0 39 30 1.00

rdiff 33 0 1Meg

* Compensation Section

ga083301m

rh 8 0 150Meg

ch 8 0 1.5pF

rc 8 40 SK

cc 400 IpF

* Poles

ep4104001

rpa 41 42 200

cpa 42 0 8pF

rpb 4243 1K

cpb 43 0 8pF

* Output Stage

iosl 7 50 1.0mA

ios2 51 4 1.0mA

q344350qp

q474351qn

q575052qn

q645153qp

rosl 52 6 25

ros2 6 53 25

* Power Supply Current

ips 74 0.5mA

* Models

.model gn npn(is =800.0e — 18 bf = 5e3 tf =0.2nS)

.model qna npn(is = 864e — 18 bf = 6e3 tf = 0.2nS)

.model gp pnp(is=800e — 18 bf = 5e3 tf =0.2nS)

.ends

SHIYHS 009¢VHA
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FHA2600 Series

Wideband, High Impedance Operational Amplifier
. e——————

EHA2620 Macromodel — Contd.
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