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- EHA2600 Series

Wideband, Htgh Impedance Opemtwnai Amphf‘ Ter
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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

® Qutput clamp

¢ Low input offset

EHA2600 SERIES

¢ 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.

Two different versions are offered. The EHA260X series which
is internally compensated and unity gain stable, and the
EHA262X series that is optimized for slew rate and bandwidth.

These devices are used in a wide variety of applications includ-

voltage—3500 pV ing video signal conditioning, instrumentation, and data acqui-
sition systems. For any application that requires high-speed AC
Applications 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.
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Selection Guide 44
Vos | Iras | Ios Gpw | PBW Sr tsgr | PSRR,CMRR | Ry | Minimum
Part Number | Temp | (Max) | (Max) | (Max) | (Typ) | (Min) | (Min) | (Typ) (Min) (Min) Stable
mV nA nA MHz | kHz | V/us pus dB MQ 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 LCC 8-Pin DIP
(Note 1) Ceramic Metal Can Plastic 20-Pin CerDIP
(EHAO-) (EHA1-) (EHA2-) (EHA3-) (EHA4-) (EHAT?-)
EHAO0-2600-6 EHA?2-2600/8383B EHA7-2600/883B
EHA2-2600-2 EHA7-2600-2
EHA2-2600-1 (Note 3)
EHA0-2602-6 EHA2-2602/883B EHA?7-2602/883B
EHA2-2602-2 EHA7-2602-2
EHA0-2605-6 EHA2-2605-5 EHA3-2605-5 EHA7-2605-5
EHAO0-2620-6 (Note 2) EHA2-2620/883B EHA4-2620/883B EHA7-2620/883B
(Note 2) EHA2-2620-2 EHA7-2620-2
EHA2-2620-1 (Note 3)
EHAO0-2622-6 (Note 2) EHA2-2622/883B EHA7-2622/883B
(Note 2) EHA2-2622-2 EHA7-2622-2
EHAO0-2625-6 (Note 2) EHA2-2625-5 EHA3-2625-5 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 MetalCan ........... MDP0004 -1 0°C to +200°C
EHA3— 8-Pin PlasticDIP ........... MDP0031 -2 —5§5°C to +125°C
EHA4— Leadless Chip Carrier (L.LCC). .MDP0007 -3
EHAT—- 8-PinCerDIP.....ovvvvennnn MDP0010 —4 —25°C to +85°C
EHAO~  Dice -5 ' 0°Cto+75°C
R —6 100% 25°C Probe (Dice Only)
-7

/883B  See Elantec’s “*Military Processing—
Monolithic Products”.
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g Wideband, High Impedance Opera tzonal Amphﬁer

8]

~

S

e Absolute Maximum Ratings ;

é Vs Supply Voltage +22.5V Ta Operating Temperature Range
Viny  Differential Input Voltage +12v EHA2600/02 —55°Cto +125°C

= Pp  Maximum Power Dissipation See Curves EHA2605 0°Cto +75°C
Iop Peak Output Current Short Circuit Protected Tst Storage Temperature —65°C to +150°C

- Lead Temperature -
(Soldering, 5 seconds) 300°C
“Iniportant Notei =~ . e e . e

- performed during production and Quality inspection. Elantec performs most electrical tests using modern high-speed automatic test
: equipment, speclﬁcally the LTX77 Series system. Unless otherwise noted, a.\ltosts are puIsed tests, therefore TJ=TQ‘—TA. G

: Test Level - - Test Procedure ' 2
o I “'100% production tésted and QA sample te"sted per QA test p!an QCX0002
1r - . 100% production tested at T4 = 25°C and QA sample tested at TA = 25°C
o TmAgand Tvin per QA test plan QCXOOOZ. E
LY QA sample tested per QA test plan QCX0002. SR
v . = Parameter is guaranteed (but not tested) by Design and Charactenzatxon Data. E
\' . Parameter is typ:cal value atTA = 25 Cfor xm‘armaﬁon purposes only L

All parameters having Min/Max specifications are guaranteed. The Test Level ¢olumn indlcates the speciﬁc device testmg actuany :

DC Electrical Characteristics
Vg = +15V,Rg = 500, Ry, = 100 k2, Ve = OV, Vout = 0V, C, < 10 pF, TMIN < Ta € TMAX, unless otherwise specified

EHAZ2600 EHAZ2602 EHA2605
Parameter| Description |Test Conditions Test | ... “est ... - Test | Units
Min|Typ|Max Level Min|Typ|Max Lovel Min|Typ|Max Fevel
Vos Offset Voltage |Ta = 25°C 05| 4 1 3 5 §°F 3 5 I | mv
2 6 I 7 21 7 |-HL | mV
AVgs/AT |Offset Voltage S o
Drift 5 v 5 v 5 v |pvrc
I Bias Current Ta = 25°C 1 10 I 15| 25 I 15 | 25 I nA
(Note 1) 10[s0}.1 60 1 40 1| na
Ios Offset Current |T4 = 25°C 1| 10 1 5 |25 1T 5 | 25 k1 nA
5 50 I 60 . X 40 | III nA
Rin Input Resistance| T4 = 25°C 100 | 500 IV 7| 40 | 300 IV .{ 40 | 300 | MQ
Vemr Common-Mode +11 c1v ] #11 IV |+11 vl v
Range - : e
CMRR Common-Mode [AVgy = 10V i e TR
Rejection Ratio 80 | 100 ey 74 | 100 2y 74 | 100 I} dB
(Note 2) CrE § Gt
PSRR Power Supply |AVg = 8§V L ) L
Rejection Ratio 80 | 90 e | 74 | 90 74 | 90 =1L | dB
. (Note 3) E gy
AvyoL Large Signal Rp, = 2k, e o
Voltage Gain Vo = 10V, 100 | 150 ) 4 80 | 150 i -] 801150 5 I L EV/V
(Note 4) Ta = 25°C - DI :
Ry, = 2kQ, SRR S S
Vo = 110V 70 L 60 o 70 I RV/V
Vour g::f:‘g“ Voltage | Ry, = 2k +10] £12 17| £10) £12 S o8 FSTI EST) BN o (25 I
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 EHA2600/2602/2605

.Widebdnd, High Impedance Operational Amplifier

DC Electrical Characteristics

Vs = %15V, Rg = 500, R, = 100 kQ, Vem

= 0V,Voyr = 0V,Cr, < 10pF, Tpyqiy < Ta < TMaXx, unless otherwise specified —

T -79-07-10

©09%/2092/0092VE >

Contd.
EHA2600 EHA2602 EHAZ2605
Parameter Test Conditions| Test | _ .. Test | . . Test | Units
Min | Typ|Max Level Min | Typ|Max  Lovel Min | Typ|{Max Level
Tour Output Current) Vour = +10V, | 4 1, ) | t10f+18) [t t10]t18 “rol mA
Ta = 25°C : :
Vour = £10V | %75 7.5 I [+75 L | mA
Icc Supply Current| T, = 25°C S ey
(Note 5) 3 3.7 3 4 . ’A_-E 3 4 [ | mA

AC Electrical Characteristics

Vg = $15V,Ry, = 2k}, C, = 100 pF, Voyr = +200 mV, TmMiN < Ta < Tmax, unless otherwise specified (See AC test circuit)

EHA2600 EHA2602 EHAZ2605
Parameter Description Test Conditions F Test Test Test | Units
Min|Typ|Max Level Min;Typ|Max Level Min|Typ|Max Level
tr, te Rise and Ty = 25°C 30 1 30{60 [ I 30| 60 T ns
Fall Times I 70 |1 70 | IT | ns
SR Slew Rate Vour = %5V, N oeal o i . T
Th o 25°C t4| £7 B 4] 27 R | e 27 T | Vins
BW Unity Gain VouT <90 mV, - ) g G,
Bandwidth (Note 6) [T, = 25°C 12 2V 12 ¥ 12 V| MHz
FPBW Full Power Vout = f10v, .
Bandwidth Ta = 25°C 50175 IV 150 75 IV | 50 {75 - IV | kHz
(Note 6) B : - 3
0.8, Overshoot Ta = 25°C 25 | 40 I 2340 - 251 40 | . I %o
1 50 |- T 50 P | %
tg Settling Time t0 0.1%|Voyr = +5V, e e
Ta = 25°C 15 v 15 v 15 V| ps

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

Note 2: For CMRR+, Vo = 0V to + 10V and for CMRR—, Ve = OV to —10V.

+10V to +20V with Vg— = —15V. For PSRR—, Vg~ = —10V to —20V with Vs+ = +15V.
Note 4: For Aygr+, Vour = OV 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/Q2m Vp).

Note 3: PSRR+, Vg 4+

EHAZ260X A.C. Test Circuit

Vin

Vour

100pF

2600-4
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EHA2600/2602/ 2605
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Typical Performance Curves — Contd. 7 7 7-0 7?70
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EHA2620/2622/ 2625

Absolute Maximum Ratings

Vs Supply Voltage £22.5V Ta Operating Temperature Range
Vin  Differential Input Voltage +12.0V EHA2620/22 —55°C to +125°C
Pp  Maximum Power Dissipation See Curves EHA2625 0°Cto +75°C
Iop Peak Output Current Short Circuit Protected Tsr Storage Temperature —65°C to +150°C
Lead Temperature
(Soldenng, 5 seconds) 300°C
Important Notes et e e et o e o — - e e e o ——

. All parameters having Min/Max speclﬁcations are g'uara.nteed. 'l‘he Test Level column indicates the specxfic device testmg acmally

performed during production and Quality inspection. Elantec performs most electrical fests using modern high-speed automatic test

" equipment, specifically the LTX77 Series system. Unless otherwise noted, all tests are pulsed tests, therefore TJ TC—TA.

Test Level Test Procedure o
I 100% production tested and QA sample fested per QA test plan QCXO(H)Z. e
o 100% production tested'at T4 = 25°C and QA sample fested at ’I‘A = 25'C;
: =" Tpgax and Tpqon per QA test plan QCX0002, .
oI QA sample tested per QA test plan QCX0002. i
v Parameter is guaranteed (but not tested) by Design and Charactenzatxon Data. :
v Parameter is typxcal value at TA = 25°C for mformatmn purposes only.

DC Electrical Characteristics
Vs = £15V,Rg = 5002, Ry, = 100 kQ, Vcum = 0V, Vout = OV, TMin < Ta < Tpmax, unless otherwise specified

EHA2620 EHA2622 EHA2625
Parameter| Description Test T T, Units
Conditions . Max| est . - Test 3 Test
Min [Typ|Max Level Min |Typ|Max Level Min |Typ|Max Level
Vos Offset Voltage | T4 = 25°C 05| 4 1 3| s 1 3|15 E B mv
2|6 |1 7 7 far| mv
AVos/AT |[Offset Voltage : T s
5 - 5 o
Drift v 5 -V v lpvrc
is Bias Current {T4 = 25°C 1| 15f°F 15 25 L 15) 25 [ nA
(Note 1) 10501 60 |1 40 | 1r | nA
Tos Offset Current | T4 = 25°C 1|15 }-1 525 1 5125 2 E | nA
5 | 50 1 60 I 40 [ II| nA
Ry Input Ta=125C 65 | 500 v ] 40 | 300 1 | 40 | 300 LIV Mo
Resistance = S Sl
Vemr Common-Mode +£11.0 v | +110 IV [ 110 T
Range R S S
CMRR Common-Mode|AVep = 10V o]t H
Rejection Ratio 80 | 100 1) 74 | 100 - 1 74 | 100 ‘H.| dB
(Note 2) Foe LA ke
PSRR Power Supply [AVg = *5V ; : E
Rejection Ratio 80 | 90 I 74 | 90 STl 14 | 90 221k dB
(Note 3) : R i
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Note 4: For AyoL+, Vour = 0V to +10V and for Ayor—, 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).

Wzdeband High Impedance Opemtzonal Amplzfzer
—— - -
DC Electrical Characteristics - 7 ? 070
Vs = 15V, Rg = 50Q, Ry, = 100 k2, Vem = 0V, Voyt = 0V, Tmin < Ta < Tmax, unless otherwise specified — Contd.
Test EHA2620 EHA2622 EHA2625
Parameter| Description " T T &Y Units
Conditions | pfin | T - Test [ or I est Min | T est
Max Level Max Level Max Level
Avor, Large Signal RL = 2kQ, A - : :
Voltage Gain [Vo = +10V, | 100 | 150 1| 80 | 150 I | 80 | 150 - Lokviv
(Note 4) Ta = 25°C 2 s
Ry, = 2k, 7 2 e
Vo = £10V 70 . IA. 60 : I : 70 : ‘I_II: kv/v
Vo Output Voltage | Ry, = 2k0) +10] +12 1] £10] 12 “p £10| £12 o | o
Swing [
Tour Output Current| Voyr = £10V,1 4,1 4 99 T | +10| 218 r. | 10| 218 | ma
Ty = 25°C o et
Vour = 10V | £7.5 SERETX I +75 HI'| mA
Icc Supply Current} T4 = 25°C a7l 1 3 4 1 3 4 “F| ma
(Note 5) .
AC Electrical Characteristics
Vs = £15V,Rg = 500, Ry, = 2 k), C, = 50 pF, Voyr = +200 mV, Tpin < Ta < Tmax, unless otherwise specified
(See AC test circuit)
EHAZ2620 EHA2622 EHA2625
Parameter| Description Test Conditions Test Test Fest | Units
. M <
Min|Typ|Max Level Min|Typ|Max Level Min|Typ|Max Level
te t Rise and Ay = 5V, T4 = 25°C 17145 |1 17| 45 b1 30{45]. 17| ns
Fall Times Ay =5V 60 | 1 70 .1 70 | .| ns
SR Slew Rate Vour = £5V,Av = SVl 95| £35 1| +20]£35 “F | +20| £35 I | V/ps
Ty = 25°C :
GBW Gain Bandwidth|Vg < 80 mV, Ay = 100V - i T
Product Ty - 25°C 100 v 100 v 100 ‘ V| MHz
FPBW Full Power Vour = 10V, ot % e
Bandwidth Ta = 25°C - 400 | 600 : IV. | 320§ 600 IV | 320§ 600 “FV- | kHz
(Note 6) = L S
0.S. Overshoot T, = 25°C 60 [ 1 60 | T 60 [“ 11 %
70 |71 70 |- I 70 | 'L %
Note 1: Both input currents, Ig 4., and Ip—, are tested individually.
Note 2: For CMRR+, Vo = 0V to +10V and for CMRR—, Vg = 0V to —10V.
Note 3: PSRR+, Vg = +10V to +20V with Vg = —15V. For PSRR—, Vg— = —10V to —20V with Vg4+ = +15V.
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gl EHA26‘20/26’22/26‘25 (779 o?vo
§; Wzdeband Hzgk Impedance Operatwnal Amplzfzer
SE . =

@ | AC Electrical Characteristics — Contd.

g EH262X AC Test Circuit

ﬁ Vin

™

2600-T

Burn-In Circuit

Rt
1MQ
CLK = = 0.0VpC O=——AAA~1

V- =2 -150V
Pin numbers are for metal can packages. 02
All packages use the same schematic.

Top View
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Wzdeband H tgh Impedance Opemtzonal Amplzfter
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Typical Performance Curves
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EHA2620/2622/2625
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Typical Performance Curves — Contd.

8-Lead CerDIP Maximum
Power Dissipation
vs Amblent Temperature

Ty MAX = 175°C
0JC a 40°CW

8gA= 125°C/W
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L 1 2

-25 25 75 125 175
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8-Lead TO-99 Metal Can
Maximum Power Dissipation
vs Ambient Temperature
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8-Lead Plastic DIP
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vs Amblent Temperature
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EHAZ()’OO Series

EHA2600 Macromodel

* Connections: +input

+ Vsupply
| —Vsupply
| I output
| | | comp
I
.subckt M2600 7 4 6 8
* Input Stage
{e 37 4 26uA
r6 36 37 1K
r73837 1K
rcl 730 3K
rc2 739 3K
ql 303 36qn
q239238qna
ediff 33 0 39 30 1,00
rdiff 33 0 1Meg
* Compensation Section
ga083301m
rh 8 0 150Meg
ch 80 1,5pF
rc 840 5K
cc400 1pF
* Poles
ep4104001
rpa 41 42 200
cpa 42 0 8pF
rpb 4243 1K
cpb 43 0 8pF
* Output Stage
ios1 7 50 1.0mA
ios2 514 1.0mA
q344350qp
q4 74351 qn
q5735052qn
q64 5153 qp
rosl 52625
ros2 6 53 25
* Power Supply Current
ips 74 0.5mA
* Models
.model qn npn(is = 800.0e — 18 bf = 5¢3 tf = 0.2nS)
.model qna npn(is = 864e — 18 bf = 6e3 tf=0.2nS)
.model gp pnp(is = 800e — 18 bf=S5e3 tf=0.2n8)
.ends .
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- EHA2600 Series |&
Wideband, High Impedance Operational Amplifier |
/ , 7 S
S
i 79070 @
EHA2620 Macromodel : : =
[
* Connections: +input %
* l —input
. | | + Vsupply
’ | | | —Vsupply
’ [ I | |  output
' I I l | I comp
* [ T T (R I
+subckt M2620 3 2 7 4 6 8

* Input Stage

ie 37 4 26uA
163637 1K
r73837 1K

rel 730 3K
rc27393K
q130336qn
q239238qna
ediff 33 0 39 30 1,00
rdiff 33 0 1Meg

* Compensation Section
ga083301m

rh 8 0 150Meg

ch 80 1.5pF .
rc 840 5K

cc 40 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

ios2 514 1.0mA

q344350qp

q474351qn

q575052qn

q645153gp

rosl 52 6 25

ros2 6 53 25

* Power Supply Current

ips 74 0.5mA

* Models D
.model qn npn(is = 800.0e — 18 bf =5¢3 tf=0.2n8) }

.model qna npn(is == 864e — 18 bf = 6e3 tf=0.2n8S)

.model gp pnp(is = 800e — 18 bf = 5e3 tf=10.2n8)

.ends
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