é'am FHA2500 Series

HIGH PERFORMANGE ANALDR INTEGRATED CIRGUITS High Slew Rate Operational Amplifier
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Features General Description
® High slew rate—100 V/us Elantec’s EHA2500 Series of monolithic high slew rate amplifi-
e Fast settling—200 ns ers is designed and optimized for high slew rates and wide band-

widths. Three different types are offered. The EHA250X series

° W_lde ?)ower.bandw1dth is unity gain stable and low cost. The EHA251X series has twice
* High input impedance the bandwidth and slew rate of the EHA250X series and is also
¢ Low offset current—25 nA unity gain stable. For the best AC performance choose the
* Compensated versions available EHAZ252X series which has the highest slew rate —120 V/us—
and the widest bandwidths available. The EHA252X series is
Applications stable with closed loop gains as low as three.

* Dat isiti . . . . .
a acquisition systems These devices are fabricated using Elantec’s DInamic Dielec-

trically Isolated process that has excellent PNPs and NPNs
® Video amplifiers that allow higher bandwidths than standard junction isolated
® Signal generators process.

¢ R.F. amplifiers

® Pulse amplification

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.

¢ High speed sample and holds

Elantec’s facilities comply with MIL-1-45208A and other appli-
cable quality specifications. For information on Elantec’s mili-
tary processing, request our brochure: Elantec’s Military Pro-
cessing—Monolithic Products.
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Eg o
= EHA2500 Series
* L L4 o
& High Slew Rate Operational Amplifier
== |
(=
S
< | Selection Guide
m Vos | IBias 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 us dB MQ Gain
EHA2500 M 5 200 25 12 350 25 0.33 80 25 1
EHA2502 M 8 250 50 12 300 20 0.33 74 20 1
EHA2505 C 8 250 50 12 300 20 0.33 74 20 1
EHA2510 M 8 200 25 12 750 50 0.25 80 50 1
EHA2512 M 10 250 50 12 600 40 0.25 74 40 1
EHAZ2515 C 10 250 50 12 600 40 0.25 74 40 1
EHA2520 M 8 200 25 20 1500 100 0.20 80 50 3
EHA2522 M 10 250 50 20 1200 80 0.20 74 40 3
EHA2525 C 10 250 50 20 1200 80 0.20 74 40 3
Ordering Information
Dice 14-Pin DIP TO-99 8-Pin DIP LCC 8-Pin DIP
(Note 1) Ceramic Metal Can Plastic 20-Pin CerDIP
(EHAO0-) (EHA1-) (EHA2-) (EHAS3-) (EHA4-) (EHAT7-)
EHAO0-2500-6 EHA2-2500/883B EHA7-2500/883B
EHA2-2500-2 EHA7-2500-2
EHAO0-2502-6 EHA2-2502/883B EHA7-2502/883B
EHA2-2502-2 EHA7-2502-2
EHAQ-2505-6 EHA2-2505-5 EHA3-2505-5 EHA7-2505-5
EHAO0-2510-6 EHA2-2510/883B EHA7-2510/883B
EHA2-2510-2 EHA7-2510-2
EHAO0-2512-6 EHA2-2512/883B EHA7-2512/883B
EHA2-2512-2 EHA7-2512-2
EHAO0-2515-6 EHA2-2515-5 EHA3-2515-5 EHA7-2515-5
EHAO0-2520-6 (Note 2) EHA2-2520/883B EHA4-2520/883B EHA7-2520/883B
EHA2-2520-2 EHA7-2520-2
EHAO0-2522-6 EHA2-2522/883B EHA7-2522/883B
EHA2-2522-2 EHA7-2522-2
EHAO0-2525-6 EHA2-2525-5 EHA3-2525-5 EHA7-2525-5
Note 1: Dice are available in waffle packs. Consult factory for more information.
Note 2: Consult factory for special packaging or temperature range requirements.
PREFIX SUFFIX
EHA2— TO-99 MetalCan ........... MDP0004 —2 —55°C to +125°C
EHA3— 8-Pin PlasticDIP ........... MDP0031 -3
EHA4— Leadless Chip Carrier (LCC). . MDP0007 —4 —25°C to +85°C
EHA7— 8-PinCerDIP............... MDP0010 -5 0°Cto +75°C
EHAO— Dice —6 100% 25°C Probe (Dice Only)
-7
/883B See Elantec’s “Military Processing—
Monolithic Products”.
-9
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- FEHA2500 Series

High Slew Rate Operational Amplifier

Important Note:

All parameters having Min/Max specifications are g teed. The Test Level column indicates the specific device testing actually
performed during producetion and Quality inspection. Elantee performs most electrical tests usinig modern high-spesd automatic test
equipment, specifically the LTX77 Series system. Unless otherwise noted, all tests are pulsed tests, therefore T.y="Tc= T4,

SHIYHAS 00SCVHA

Test Level Test Procedure
I 100% production tested and QA sample tested per QA test plan QCX0002.
Ji g 100% production tested st Tjg = 25°C and QA sample tested at Tg = 25°C,
Tarax and Tngrn per QA test plan QCX0002.
ar Qi sample tested per DA test plan QCX0002.
v Psrameter is puaranteed (but not tested) by Design and Charscterization Data,
v Parameter is typical valie at T4 = 25°C for information only.

AC Test Circuits

EHA250X and EHA251X EHA252X
‘ 13332
- SpF
OUTPUT —{—e
INPUT +

= S0pF @ 2Ke 6672
< rM—J
| - b—o outpuT
= INPUT

2500-4 I

2500-5

Burn-In Circuit

I 1o
= 0.01.F
Ve =+150V
D1
8 _—
o :
2 B
R1 p
ML
CLK = ~ 10.0VDC O AAA = 3 (:)
4
. V== -150V
Pin numbers are for metal can packages. o2
All packages use the same schematic.
- 2500-6
Top View
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EHA2500/2502/2505

gh Slew Rate Operational Amplifier

Absolute Maximum Ratings

EHA2500/ 2502/ 2505
o l - e

Vs Supply Voltage +20V Ta Operating Temperature Range
VIN Differential Input Voltage 15V EHA2500/02 —55°C to +125°C
Pp Maximum Power Dissipation See Curves EHA2505 0°C to +75°C
Iop Peak Output Current 50 mA TsT Storage Temperature —65°C to +150°C
Lead Temperature
(Soldering, 5 seconds) 300°C

. 100% mﬁmmu&qumhmmmmmocxm
: lﬂﬁﬁgtodnc@mmwdatnnzs"‘éandQAnmpleteate&atunzs'c, .

S 3 Tmm NN Der QA test plan QCX0002. . e o
ST QA sample tested per QA test plan OCX0001. :

IV Parametsr wmwedmmwnymmmmmm
N Parameter is typical value at T3 = 25°C for information purposesonly..

DC Electrical Characteristics
Vs = *15V,Rg = 500, Ry, = 100 k2, Vem = OV, Voyr = OV, TminN € Ta < Tmax, unless otherwise specified

EHAZ2500 EHA2502 EHA2505
Parameter| Description |Test Conditions Test Tm Fegt | Units
Mi Max Min|Typ|Max {Min| T Max
n Typ Level L,evél; P Level
Vos Offset Voltage |T, = 25°C 2 | 5 b 4 8 |1 4| 8 1.] mv
8 |1 1001 | 10 { HL.| mV
g ; il
AVps/AT Offset Voltage 20 v 20 v 2 v luvrc
Drift
I Bias Current Ta = 25°C 100 ZOOJ:“ § 4 125 | 250 1 125 | 250 1 nA
(Note 1) 400 | - 1 s00 | 1 500 | T | na
Ios Offset Current [T = 25°C 10 25 |- 20 | 50 I 20 | 50 1 nA
50 [ﬂj’ I 100 1. 100 | IIL nA
RN Input Resistance| T4 = 25°C 25 | 50 v 20 | 50 Iv.| 20| 50 v MQ
Vemr Common-Mode +10 Iz I |10 1 v
Range e Lo
ot
CMRR Common-Mode [AVcpy = 10V )
Rejection Ratio 80 | 90 1 74 | 90 X} 74| 90 I dB
(Note 2) L—
PSRR Power Supply AVg = 5V
Rejection Ratio 80 | 90 5 ¢ 74 | 90 1 74 | 90 54 4 dB
(Note 3)
1-10
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- EHA2500/2502/2505

 High Slew Rate Operational Amplifier

DC Electrical Characteristics
Vg = =15V, Rg = 500, Ry, = 100 kQ, Vem = 0V, Vout = OV, Tmin € Ta £ TMmax, unless otherwise specified — Contd.

EHA2500 EHA2502 EHAZ2505
Parameter| Description |Test Conditions Test Test Test | Units
Mi Max|, Mi M: ; i M
in | Typ|Max Levell O Typ|Max Level| Min | Typ| Max Level
AvyoL Large Signal Ry, = 2k,
Voltage Gain |Voyr = 10V, | 20 | 30 o1 15 | 25 P | 15| 25 I |V/mV
(Note 4) Ta = 25°C
R;, = 2k, ’ b
15 10 10 I |V/mV
Vour = *10V 1 1 I {V/m
A/ A =
out Output Voltage | Ry, = 2kQ +10| 20 1] 10|12 1] 210l +12 ol v
Swing :
; = +
Tour Output Current| Vour = 10V, |, 51450 T +10] £20 T | +10f+20 1 | ma
Ta = 25°C :
Vour = $10V [ %75 1o £75 1 |zx7s HI | mA
Icc Supply Current T = 25°C 4 6 I 4 6 I 4 6 I mA
(Note 5) 65| 1 7 |1 7 | I | mA

AC Electrical Characteristics
Vg = 15V, Ay = 1, Rg = 500, R, = 2k, Cp, = 50 pF, Voyt = £200 mV, TpmiN < Ta < Tmax, unless otherwise specified
(See AC test circuit)

Note 4:
Note 5:
Note 6:

For AyoL+, Vour = 0V to +10V and for Aygor, -, Vour = 0V to —10V.
Both positive and negative supply currents, Icc+, and Icc -, are tested.
The Full Power Bandwidth is guaranteed by testing slew rate, FPBW = SR/(2m Vp).

EHA2500 EHA2502 EHA2505
Parameter Description Test Conditions Test Test Test |Units
Min{Typ|Max|. Min(Typ{Max| " |Min|Typ|Ma:
yp Level Level] Xl Level
ty, t¢ Rise and Ta = 25°C 25 | 50 I 251 50 I 251 50 I ns
Fall Times 60 |1 60 | I 60 | T | ns
R lew Rat = *5V
s Slew Rate Vour = *5V, +25]+30 1 |+20{+30 1 2030 I | V/ps
Tp = 25°C
Vour = 5V +20 1 |*15 I |15 I | V/ps
i idth  |Ay 2 10, T, = 25° “id .
GBW Gain Bandwidt v A = 25°C 12 v 12 v 12 v |muz
Products .
FPBW Full Power Vour = *10V,
Bandwidth Tp = 25°C 350 500 IV ] 300 500 IV 1300 500 v kHz
(Note 6) i :
O.S. Overshoot Ta = 25°C 25 1 40 I 25 | 50 1 25 | 50 1 o
50 I 60 = ¢ 60 T T
ling Ti to0 0.1%|V, =%
ts Settling Time to 0.1%|VouT i 5V, 0.33 v 0.33 v 0.33 v s
Tp = 25°C
Note 1: Both input currents, Ig +, and Ig—, are tested individually.
Note 2: For CMRR+, Ve = OV to +10V and for CMRR—, Ve = 0V to —10V.
Note 3: PSRR+, Vg4 = +10V to +20V with Vg_ = —15V. For PSRR—, Vg_ = —10V to —20V with Vg4 = +15V.

1-1
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EHA2500/2502/2505

High Slew Rate Operational Amplifier

EHA2500/2502/2505

120 —
o LTI
100 \\aus CURRENT 7
. 80 |
: |
e
Y s +
-4 [
32 QFFSET CURRENT 1
° 1
-20

Input Bias and Offset
Current vs Temperature

-50 [} +50 +100

TEMPERATURE (°C)

Open-Loop Frequency and
Phase Response

Typical Performance Curves

EQUIVALENT INPUT NOISE VOLTAGE

Equivalent Input Noise
Voltage vs Frequency

FREQUENCY (Hz)

Normalized AC Parameters
vs Supply Voltage at +25°C
14—

NORMALIZED PARAMETERS
REFERRED TO VALUES AT
+25°C

0.8

Normalized AC Parameters
vs Temperature

T[]

|
BANDWIDTH

i

SR

SLEW RATE { [
| BANDWIDTH

)

;
b

|

-50 [} 50 100
TEMPERATURE (*C)

Open-Loop Frequency
Response For
Various Compensation

120 0 120 ' "
WA « e LT I
- I N R = £« S
gz |11 leeace T 2 23 -1 oW 82 /7NN il
2% o IIIM T . 22% M Z8 w0 41 g.} 2 It 1]
§= I Ty TS NG 14 2 58 os g2 1] ooplr x4 [y
¢ AT AN, ¢ 3f S T NN T
e LN NN 4 ) 2 o AN
T IIIH ol I 2= . TN
10 1k 100k 10M 10V 18V 120V 10 1k 100k 10M
FREQUENCY (Hz) SUPPLY VOLTAGE (V) FREQUENCY (Hz)
Open-Loop Voltage Gain Output Voltage Swing Power Supply Current
vs Temperature vs Frequency at +25°C vs Temperature
] o * LD : ¢ T ]
gs | Ys=115 S= ~ 30 [vg=2:20 : Vg= 120
¢)§ \\ «Z 25 i = | -
g % A ™~ Eg 20 [ Vg= =1500] Es.z v -zjs
g s | Ve 110 Eg . i ] E s'){/
| X dEERE
78 I o . 44 L
-50 0 +50 100 10k 100k 1M 10M -50 [} 50 100
TEMPERATURE (C) FREQUENCY (Hz) TEMPERATURE (<C)
2500-7
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High Slew Rate Operational Amplifier |%
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Typical Performance Curves — Contd. S
S~
8-Lead CerDIP Maximum 8-Lead Plastic DIP [ ]
Voltage Follower Power Dissipation Maximum Power Dissipation g
Pulse Response vs Ambient Temperature vs Ambient Temperature S
— T T 5.0 - 5.0 T T
INPUT Tper25°C N Ty MAX = 175°C . Ty MAX = 150°C
! E 8y¢ = 40°C/W 3 84C = 50°C/W
Vga115V < 40 we=" S 40 Jc =
i) § 0= 125°C/W g 0ya = 95°C'W
1 < 30 < 30 1.
a INFINITE A a INFINITE
AL=2kQ @ [ —-\( HEAT SINK
{ ouTeUT |\ Cy=50pF 2.0 HEAT SINK N\ § 20 }
= [ \ & FREE AIR
2 T, = NO HEAT
8 0 [|rrecar AN g SINK
NO HEAT SINK i
1 L il
VERTICAL=5V/DIV 0 25 25 75 125 175 0 25 25 75 125 175
HORIZONTAL=200na/DIV TEMPERATURE (°C) TEMPERATURE (°C}
8-Lead TO-99 Metal Can 20-Pad LCC
Maximum Power Dissipation Maximum Power Dissipation
vs Ambient Temperature vs Ambient Temperature
5.0 T T T 5.0 T T
— T4 MAX = 175°C . Ty MAX = 175°C
2 40 0y¢ = 55°CW_—| ; 40 Bc = 55°CW_|
3 6 A = 190°C/W 3 64 = 100°CW
B l_ - ~ 1 1
530 NFINITE I 30 INFINITE
2 HEAT SINK I HEAT SINK
G 20 FREE AIR & 20 ¢
« NO HEAT c !
g SINK | g
g 10 g 1o FREE AIR ]
NO HEAT SINK
A N L \
O 5 25 75 125 175 0 25 25 75 125 175
TEMPERATURE (°C) TEMPERATURE (°C)
2500-8
1-13
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EHA2510/2512/2515

High Slew Rate Operational Amplifier

<2dEH B~

Absolute Maximum Ratings

Test Procedure

100% production tested and QA sample tested per QA test plan QCX0002.
160% production tested at T4 = 25°C and QA sample tested at T5 = 25°C,

Taax and Ty per QA test plan QCX0002.
QA sample tested per QA test plan QCX0002.

P is g 1 (but not tested) by Design and Characterization Data.
Parameter ig typical value at T3 = 25°C for information purposes only.

DC Electrical Characteristics
Vs = £15V,Rg = 500, R, = 100 kQ, Vo = OV, Vour = OV, Tpmin € Ta € Tmax, unless otherwise specified

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

Vs Supply Voltage +20V Ta Operating Temperature Range
VIN Differential Input Voltage +15V EHA2510/12
Pp Maximum Power Dissipation See Curves EHA2515
Iop Peak Output Current 50 mA Tst Storage Temperature
Lead Temperature
(Soldering, S seconds)
Important Note:

EHA2510/2512/2515

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
equipment, specifically the LTX77 Series system. Unless otherwise noted; all tests are pulsed tests, therefore Tg=Tc="Ta.

Test Level "

300°C

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

EHA2510 EHA2512 EHAZ2515
Parameter| Description | Test Conditions Test Test Test | Units
Min|Typ|Ma Min| Typ | M. Min|Typ|M
m|Lyp * Level| 7| TYP | VX |§ avel| V0| 1YP| Max Level
Vos Offset Voltage |T4 = 25°C 4 8 I 5 10 I 5 10 I mV
10 1 14 1 14 I mV
AT Vol
AVpg/ Offset oltage 20 v 25 v 30 v |uvrc
Drift
Ig Bias Current Ta = 25°C 100 | 200 1 125 | 250 1 125 | 250 1 nA
(Note 1) 400 | 1 s00 | 1 500 | 1T | nA
Ios Offset Current |Tj = 25°C 10 25 I 20 50 I 20 50 I nA
50 I 100 I 100 I nA
Rin Input Ta = 25°C 50 | 100 v | 40 | 100 v | 40 | 100 v | Mo
Resistance
Vemr Common-Mode +10 I |10 1 |10 i v
Range
CMRR Common-Mode | AVcy = 10V
Rejection Ratio 80 | 90 I 74 | 90 I 74 | 90 11 dB
(Note 2)
PSRR Power Supply [AVg = *5V
Rejection Ratio 80 | 90 1 74 | 90 1 74 | 90 II dB
(Note 3)
1-14



FEHA2510/2512/2515
High Slew Rate Operational Amplifier
O

DC Electrical Characteristics
Vg = t15V,Rg = 508, Ry, = 100k}, VoM = OV, Vour = OV, TMIN < Ta < Tmax, unless otherwise specified — Contd.
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EHA2510 EHA2512 EHAZ2515
Parameter| Description Test Conditions Test Test Test | Units
Min | T Ma: Min | T Max Min M.
m Ly *lLevet| | TP Level Typ| Max Level
AvoL Large Signal |Ryp, = 2kQ,
Voltage Gain |Voyr = +10V, 10 | 15 1 7.5 | 15 1 7.5 | 15 I |V/mV
(Note 4) T, = 25°C
RL = 2k,
5 5 5
Vour = 10V 7 I 1 Ir |V/mv
Vour Output Voltage Ry, = 2 k02 +10f +12 I +10| %12 1 | t10]+12 | v
Swing
I vV, = +10V,
ouT Output Current| Vour = +10| 20 1 | +10] %20 1 |+10|+20 1 | ma
Ta = 25°C
Vour = £10V | +7.5 I |+75 1 |=x7s i | ma
Icc Supply Current | Ty = 25°C 4 6 1 4 6 1 4 6 1 mA
(Note 5) 65| 1 7| 1 7 | W | ma

AC Electrical Characteristics
Vg = 15V, Ay = 1, Rg = 500, Ry, = 2k, Cp, = 50 pF, Vouyr = *200 mV, Tan < Ta < Tmax. unless otherwise specified
(See AC test circuit)

EHA2510 EHA2512 EHA2515
Parameter Description Test Conditions Test Test Test | Units
Min|Typ|Ma Min Ma: Min|Typ|Max
mtyp *Level Tvp X Level P Level|
tp, te Rise and Tp = 25°C 25 | 50 | % 25 [ 50} 1 25] 50| I ns
Fall Times 60 | I 60| 1 60 | mr | ns
= +
SR Slew Rate Vour = £5V, £50| +65 1| +40|+60 1 |+40|+60 1 |Vips
Ty = 25°C
Vout = *5V +45 1 [+35 I [+35 oI | V/ps
R . > — oo,
GBW Gain Bandwidth Ay 2 10, Ty = 25°C 12 v 12 v 12 v | MHz
Products
FPBW Full Power Vour = 10V,
Bandwidth Ta = 25°C 750 | 1000 IV ] 600|1000 IV | 600 (1000 v kHz
(Note 6)
0.s. Overshoot Ta = 25°C 25 | 40 1 25} 50 I 25 | 50 I e
50 I 60 1 60 jaeg %
ts Settling Time to 0.1%|Voyt = 5V 0.25 v 0.25 v 0.25 v us

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

Note 2: For CMRR+, Vcym = OV 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 Vg4 = +15V.
Note 4: For AyoL+, Vout = 0V to + 10V and for AyorL—, Vout = 0V to —10V.

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

Note 6: The Full Power Bandwidth is guaranteed by testing slew rate, FPBW = SR/(2m Vp).

1-15
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s FHA2510/2512/2515
S~
S| High Slew Rate Operational Amplifier
S
S~
=
12| Typical Performance Curves
<
m Input Bias and Offset Equivalent Input Noise Normalized AC Parameters
L-ﬂ Current vs Temperature w Voltage vs Frequency vs Temperature
120 e 1.1
100 t ] l { l § g : Y | { ‘
5 | \EILAS CURRENT z L8 BANDWIDTH
Z { . 2 sg 10 SR
Z 60 T -t ?\ z 5% .
é a0 g ar § Isiewnate il
c | | Zz Nw 4 i
8 20 OFFSET CURRENT E 5 E .9 1 T I
[} T“ g § ﬁ t {L i
-20 — 3 o8 L1 1
-50 0 +50 +100 w 100 10k 100k -50 ] 50 100
TEMPERATURE (°C) FREQUENCY (Hz) TEMPERATURE (°C)
Open-Loop Frequency
Open-Loop Frequency and Normalized AC Parameters Response For
Phase Response vs Supply Voltage at +25°C Various Compensation
120 g ] 1.1 120
S EILEE N pameens T
g R u 53 ! g ‘
T go [N 0 & BANOWIDTH 2 80
CER - Y L I P W 3z ([N III [T
LI 1o w0 R e R it
IR
> Wl ' b 2 zy j >
° L L RN i i iy
10 1k 100k 10M 10V +15V +20V 10 1k 100k 1W
FREQUENCY (Hz) SUPPLY VOLTAGE (V) FREQUENCY (Hz)
Open-Loop Voltage Gain Output Voltage Swing Power Supply Current
vs Temperature vs Frequency at +25°C vs Temperature
RN vop 12 ] || veesao)
N g= 120 _| = 9= +20
) : vs=‘x15 f; il /f‘=
MEZSZoNON £ WD 7o
3 ' Vg= 110 ; g /' Vg= 10
) 3 E 2 34 ‘/ 74
87 g /
| 1 4 {
85 44
-50 [ +50 +100 10M -50 0 50 100
TEMPERATURE (°C) FREQUENCY (Hz) TEMPERATURE (°C)
2500-8
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S b - . »
, High Slew Rate Operational Amplifier
.
Typical Performance Curves — Contd.
8-Lead CerDIP Maximum 8-Lead Plastic DIP
Voltage Follower Power Dissipation Maximum Power Dissipation
Pulse Response vs Ambient Temperature vs Ambient Temperature
5.0 .
INPUT 1‘ -125[ c Ty MAX = 175°C _ 50 T, MAX = 150°C
VartsY £ w0 8yc = 40°CIW Z 40 6yc = 50°C/W _|
S= 3 6a= 125°CW Z 64a = 95°CIW
= = | |
N =30 INFINTE S\ x 30 INFINITE
f Ry =2kQ2 2 HEAT SINK T\ 2 HEAT SINK
/ OUTPUT | \ | =50pF & 20 3 20 ¢ :
E \ % FREE AIR
2 40 10 NO HEAT
e FREE AIR 7\\ ; : SINK
NO HEAT SINK
N " :
VERTICAL=5V/DIV ° -25 25 75 125 178 o =25 25 75 125 175
HORIZONTAL=100 ns/DIV TEMPERATURE (°C) TEMPERATURE (°C)
8-Lead TO-99 Metal Can 20-Pad LCC
Maximum Power Dissipation Maximum Power Dissipation
vs Ambient Temperature vs Ambient Temperature
5.0 T T T 5.0 T T
- Ty MAX = 175°C s Ty MAX = 175°C
g 4.0 8yc = 55°Cw_— < 40 8yc = 55°CM_‘
& 64A = 190°C/W é 6Ja = 100°C/W
= 1 ! |
g 3.0 INFINITE § 30 INFINITE
a HEAT SINK a2 HEAT SINK
8 2.0 —}FREE AR a 20 -
= NO HEAT «
g SINK | H
§ 10 X oo FREE AIR
’ NO HEAT SINK
i 4
° -25 25 75 125 175 o ~26 25 75 125 175
TEMPERATURE (°C) TEMPERATURE (°C)
2500-10
1-17
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EHA2520/2522/2525
- High Slew Rate Operationa Amptif‘ o
-

Absolute Maximum Ratings

EHA2520/ 2522/ 2525

Vs Supply Voltage +20V Ta Operating Temperature Range

ViN Differential Input Voltage +15V EHA2520/22 —55°C to +125°C

Pp Maximum Power Dissipation See Curves EHA2525 0°Cto +75°C

Iout Peak Output Current 50 mA Tst Storage Temperature —65°C to +150°C
Lead Temperature

(Soldering, 5 seconds) 300°C

1w%mmmmdmdmmemw
o © 100% production tested st T4 = 25°C and QA srople
20 TWMTWWQAWMWM
g QA sampletested per OA test plan QCX0002.
v

Paummistypicslvlluect’l‘ﬁ 2S‘Cfm‘ nﬂomﬁmmpﬂy

DC Electrical Characteristics
Vs = 15V, Rg = 500, Ry, = 100 k), Vepm = OV, Vout = OV, Tpan < Ta € Tmax, unless otherwise specified

EHA2520 EHA2522 EHA2525
Parameter| Description |Test Conditions Teat Test Test | Units
Min |Typ|{Max| | Min|Typ|Max|. Min|Typ | Max
P Level Level Level
Vos Offset Voltage |Ta = 25°C 4l 8 pix 5 i : 50100 1] mv
10 1 14 : 4 14 m mV
AT |Off 5
AVos/ O .set Voltage 20 v 23 v 30 v {uvrc
Drift
Ig Bias Current Ta = 25°C 100 | 200 1 125 | 250 I 125 | 250 ¥ nA
(Note 1) 400 | T 500 | ¥ 500 | 111 | na
Ios Offset Current |Tp = 25°C 10 | 25 1 20 | 50 i 4 20 | 50 I nA
so b1 100 [T 100 | I| nA
Rin Input Resistance|Tp = 25°C 50 | 100 IV | 40 | 100 18% 40 | 100 v MQ
VeMR Common-Mode +10 1 +10 I £10 n v
Range
CMRR Common-Mode |AVcpy = 10V
Rejection Ratio 80 | 90 1 {741 90 1174 9 8 44 dB
(Note 2)
PSRR Power Supply AVg = %5V :
Rejection Ratio 80 | 90 1174|090 I |74 9 n.| 48
(Note 3)
1-18
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DC Electrical Characteristics
Vg = £15V,Rg = 50Q, Ry = 100k, Vey = 0V, Vout = OV, Tmin < Ta < Tmax, unless otherwise specified — Contd.

EHA2520 EHA2522 EHA2525
Parameter| Description |Test Conditions Test Test Test | Units
Min | Typ|Max 5 Min | Typ{ Ma: Min | T, M.
Level X Level| T 0| YP| VA f avel
AvyoL Large Signal Ry, = 2k, 1 i
Voltage Gain  |Vour = 10V, | 10 | 15 1151 75 15 1 {v/mv
(Note 4) T4 = 25°C :
Rp = 2k, . 0l
7.5 1] s i 5 or .| v/mv
Vour = 10V . /m
V, =2 2
out Output Voltage| Ry, = 2k +10]+12 10| x10] 12 I |t10|x12 u Y
Swing
= + :
Tour Output Current| Voyr = £10V, |, 014, T 10| +20 1 | +10|+20 1| mA
T4 = 25°C
Vour = *10V | %7.5 4 I %75 Ui | ma
Icc Supply Current| T, = 25°C 4| 6 | 416 | 4 6|1 { ma
(Note 5) 651 1 7 1 7 | A0 | ma

(See AC test circuit)

AC Electrical Characteristics
Vg = 15V, Ay = 3,Rg = 5002, R, = 2k, Cp = 50 pF, Vour = 1200 mV, Tpmin < Ta < Tmax, unless otherwise specified

EHA2520 EHA2522 EHAZ2525
Parameter! Description Test Conditions Test Te“ Test |Units
Min | Typ (M ) Min| Typ |M: M M
'yp [Max in{ Typ Max ini Typ (Max| Level
tr tg Rise and T, = 25°C 25 | 50 [HIX 25 | 50 | X 25 | 50 | II | ns
Fall Times 55 | Iv 60 | v 60| 1 | ns
= +5V
SR Slew Rate Vour sV, +100| + 120] 0 | +80| £ 120] i1 | + 80| + 120| | V/ps
T, = 25°C j
Vour = 15V +384 IV |+60 v |£60 IV | Vius
. . — oxo
GBW Gain Bandwidth Ay 2 10, T4 = 25°C| w0 | 20 w0l 20 w] 10! 20 v MH
Products : '
FPBW Full Power Vout = 110V, s
Bandwidth Tp = 25°C 15001 2000 © IV 11200{ 1600 IV . |1200; 1600 IV:| kHz
(Note 6) ¢
0.S. Overshoot Tp = 25°C 25 40 r:HX 25 50 53 25 50 Jeed %
45 | IV 60 | IV 60 | IV | %
; . -+
ts Settling Time to 0.1%|VoyuT +5V, 0.20 v 0.20 v 0.20 v s
Ta = 25°C

Note 3: PSRR+, Vg 4+

Note 1: Both input currents, Ig 4+, and Ig—, are tested individually.

Note 2: For CMRR+, Vo = 0V to + 10V and for CMRR—, Ve = 0V to —10V.
+ 10V to +20V with Vg
Note 4: For AyoL+, Voytr = 0V to +10V and for Ayor—, Voyr = 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).

—15V. For PSRR—, Vg_.

—10V to —20V with Vg 4+ +15V.

1-19

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

=
=]
>
[ o]
(24
[
<
~
[
(P4
Do
no
S~
[
[2A]
[ ]
Ot




EHA2520/2522/2525

High Slew Rate Operational Amplifier

Typical Performance Curves

Input Bias and Offset Equivalent Input Noise
Current vs Temperature Voltage vs Frequency

N DL
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g 80 I g
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3 h p -
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o T —~ g
0 ! :
~50 o +50 4100 w 10 100 ALY 10k 100k
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Open-Loop Frequency and Normalized AC Parameters
Phase Response vs Supply Voltage at +25°C
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vs Temperature vs Frequency at +25°C
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EHA2520/2522/2525

High Slew Rate Operational Amplifier
. —

Typical Performance Curves — Contd.

8-Lead CerDIP Maximum

Pulse Response, Power Dissipation

=
=
>
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~
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35
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TEMPERATURE (°C)

TEMPERATURE (°C)

Ay = +3 PSRR vs Frequency vs Ambient Temperature
— 00 5.0 v
INPUT TaA=+25°C, Ty MAX = 175°C
Vg=115V L[ £, o 84C = 80°CIW
LT [T -psen 1 [T z " 04a= 125°CW
— & .
@
R =2kQ, < 3.0
i =2 > INFINITE A\
Cy =50pF -] 8 HEAT SINK N
OUTPUT ¢ G 20
I\ ! Il I
R g N
1.0
INPUT: 1.67V/DIV e FREE '}'?sﬁ\
) ; NO HE
OUTPUT: SY/DV 0 il R S Pt
HORIZONTAL=100ns/DIV 100 1k 10k 100k 1M o 25 25 75 125 175
FREQUENCY (Hz) TEMPERATURE (°C)
8-Lead Plastic DIP 8-Lead TO-99 Metal Can 20-Pad LCC
Maximum Power Dissipation Maximum Power Dissipation Maximum Power Dissipation
vs Ambient Temperature vs Ambient Temperature vs Ambient Temperature
5.0 T 5.0 T T T 5.0 v
= Ty MAX = 150°C . Ty MAX = 175°C = Ty MAX = 175°C
2 40 8yc = 50°C/W | E« 40 oyc =55cw | ; 40 4 6yc =55°CW_]
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30 | L <3
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EHA2500 Series

High Slew Rate Operational Amplifier

EHAZ2520/2522/2525

EHA2500 Macromodel

* Connections: +input

* | —input

* | | + Vsupply

N | | | ~Vsupply

* I | | | output

. | I | | ! comp
: | 1 | | | |
.subckt M2500 3 2 7 4 6 8

* Input Stage

ie 37 4 425uA

r6 36 37 1.6K

r7 38 37 1.6K

rcl 730 1.7K

rc 739 1.7K
ql30336qn
q239238qgna

ediff 33 0 39 30 1.00
rdiff 33 0 1Meg

* Compensation Section
ga083300.5m

rh 8 0 79.6Meg

ch 8 0 9pF

rc 8 40 1K

cc 400 1pF

* Poles

ep4104001
rpa41421K

cpa42 0 2pF

rpb 42 43 1K

cpb 43 0 4pF

* Output Stage

isol 7 50 1.0mA

ios2 514 1.0mA
Q344350 qp
q474351qgn
q575052gn

q6 4 5153 qp

rosl 52 6 25

ros2 6 53 25

* Power Supply Current
ips 74 1lmA

* Models

.model gn npn(is =800.0e — 18 bf = 2e3 tf = 0.2n8)
.model gna npn(is = 864e— 18 bf = 2.5e3 tf = 0.2nS)
.model gp pnp(is = 800e — 18 bf = 2e3 tf = 0.2nS)
.ends
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High Slew Rate Operational Amplifier

FEFHA2500 Series

EHA2500 Macromodel — Contd.

P T Yee
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Sret :' re2
> >
< <

30 33

- odiff

39 +
in |

>
S rditf
< 1

rc
|—+ 8 " AAA—e 40
>
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A
v
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B4

I
t |

40 41 PO 42 PP
P — 4 ep VAV‘V I ‘VAV‘V

Vout

cpb
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FEHA2500 Series

High Slew Rate Operational Amplifier

EHA2520/2522/2525

EHAZ2520 Macromodel

* Connections: +input

* | —input

* ‘ ‘ + Vsupply

* \ \ \ — Vsupply

* | | | | output

. ! f ) | | comp
y | [ | \ \ 1
.subckt M2520 3 2 7 4 6 8

* Input Stage

ie 37 4 425uA

r6 36 37 1.6K

r7 38 37 1.6K

rcl1 7301.7K

rc27 39 1.7K
ql30336qn

q2 39 238 gna

ediff 33 0 39 30 1.00
rdiff 33 0 1Meg

* Compensation Section
ga083300.5m

rh 8 0 79.6Meg

ch 8 0 1.5pF

rc 840 1K

cc 40 0 1pF

* Poles

ep4104001

rpa 4142 1K

cpa420 2pF

pb 42 43 1K

cpb 43 0 4pF

* Output Stage

isol 7 50 1.0mA

ios2 51 4 1.0mA
q344350qp

q4 743 51qgn
q575052qn

q6 4 51 53 qp

rosl 52 6 25

ros2 6 53 25

* Power Supply Current
ips 74 1mA

* Models

.model gn npn(is = 800.0e — 18 bf = 2e3 tf = 0.2nS)
.model gna npn(is = 864e — 18 bf = 2.5e3 tf = 0.2nS)
.model gqp pnp(is = 800e — 18 bf = 2e3 tf =0.2n8S)
.ends
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- High Slew Rate Operational Amplifier

FEHA2500 Series

7

T Vee

EHA2520 Macromodel — Contd.

> > I 8 W 40
:: rel :: re2 + ga o AAA—9 —
1s0 ) 53 Srdift
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