Features

¢ Very high slew rate—200 V/us

* Wide gain-bandwidth—150 MHz
* Power bandwidth—6.5 MHz

® Fast settling—70 ns

* Low offset voltage—0.5 mV

* Input voltage noise—6 nV/JHz

¢ Monolithic bipolar construction
* MIL-STD-883 Rev. C compliant

* Exact replacement for
HA5190/5195

Applications

¢ Fast, precise D/A converters

* High speed sample-hold circuits
® Pulse and video amplifiers

® Wideband amplifiers

* Replace costly hybrid

Ordering Information

Part No. Temp. Range Package Outline#
EHA1-5190-2 —55°C to +125°C 14-Pin CerDIP MDP0014
EHA1-5190/883B —55°C to +125°C 14-Pin CerDIP MDP0014

EHA2-5190-2 —55°C to +125°C 12-Pin TO-8 MDP0002

EHA2-5190/883B —55°C to + 125°C 12-Pin TO-8 MDP0002

EHA4-5190/883B —55°C to +125°C 20-Pad LCC MDP0007
EHA1-5195-5 0°Cto +75°C__ 14-Pin CerDIP MDP0014
EHA2-5195-5 0°C to +75°C  12-Pin TO-8 MDP0002
5962-87734 is the SMD version of this device.

General Description

The Elantec EHA5190/EHA5195 are monolithic operational
amplifiers featuring a combination of speed, precision, and
bandwidth. Employing monolithic Complementary Bipolar
construction, these devices are capable of delivering 200 V/us
slew rate with 70 ns settling times. These truly differential in-
put operational amplifiers are designed to operate at gains =5
without the need for external compensation.

With a high Slew Rate and low settling time, these devices
make ideal output amplifiers for accurate, high speed D/A con-
verters or the main components in high speed sample-hold cir-
cuits. 150 MHz gain-bandwidth product, 6.5 MHz power band-
width, and 0.5 mV offset voltage all make the EHAS5190/
EHAS5195 well suited for a variety of pulse and wideband video
amplifier applications.

Elantec’s EHA5190/883B complies with MIL-STD-883 Revi-
sion C in all aspects, including burn-in at 125°C. Elantec’s facili-
ties comply with MIL-1-45208A and other applicable quality
specifications. For information on Elantec’s military process-
ing, see the Elantec document, QRA-2: Elantec’s Military Pro-
cessing Monolithic Products.

Connection Diagrams
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5190-1

Top View

Manufactured under U.S. Patent No. 4,837,523

Note: Non-designated pins are no connects and are not electrically connected internally.

20-Lead LCC 12-Lead TO-8

5190-3
s150-2 Top View
Top View Note: Case is tied to pin 10.
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EHA5190/EHA5195

Absolute Maximum Ratings (t, = 25°0)

Voltage between V+ and V— 35V Operating Temperature Range

Differential Input Voltage 6V EHAS5190 ~55°C to +125°C

Output Current 50 mA (Peak) EHA5195 0°Cto +75°C

30 mA (Continuous) Operating Junction Temperature

Internal Power Dissipation See Curves CerDIP, Ceramic LCC, TO-8 175°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 5 seconds) 300°C

All parameters having Mix: : gusrantoed. The Test Level columr indicates the specis

DC Electrical Characteristics vs = +15v, Ry, = 2000; unless otherwise specified
EHA5190 EHA5195

Parameter Description Temp Min | Typ | Max 'I"ent Min | Typ | Max Units
Vos Offset Voltage 25°C 0.5 5 1 0.5

Full 10 1
TCVos Average Offset Voltage Drift Full 20 v 20
Ig Bias Current 25°C 5 15 A1 5

Full 20 [ons
Ios Offset Current 25°C 1 4 y 1

Full 6 | 1
Rin Input Resistance 25°C 10 m’;" 10
Cin Input Capacitance 25°C 1 ¥ 7 1
Vem Common Mode Input Range Full | 5 | +10 1 | s | £10
w e T Twe | o] v |
AyoL Large Signal Voltage Gain 25°C | 15k | 30k 1] 10k | 30k

(Notes 1, 2) Full | 5k 1 5k §

CMRR CR';Z‘;“(‘;‘:::‘;‘? Rejection Full | 74 | 90 1 74 | 90 d “;1 | 4B
Vo Output Voltage Swing (Note 1) Full t5 +8 I *5 +8 . n v
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DC Electrical Characteristics v = +15v, Ry = 2009; unless otherwise specified — Contd.

Note 7: Refer to Test Circuits section of data sheet.
Note 8: Two tests are performed. V+ = + 15V, and V— is changed from —10V to —20V. V— = —15V and V+ is changed from
+10V to +20V.
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: Ry, = 1k, Ay = —5.

EHA5190 EHAS5195
Parameter Description Temp Min | Typ | Max . Typ | Max | Test | Units
Level
Io Output Current (Note 1) | Full | 25 | +40 +25 | +40 om0 ma
Ro Output Resistance 25°C 30 30 v 0
Is Supply Current Full 13 28 13 28 | ma
PSRR Power Supply Rejection o
1
Ratio (Note 8) Ful! 70 80 70 80 IF dB
AC Electrical Characteristics vs = +15v, Ry = 2000; unless otherwise specified
EHA5190 EHAS5195
P L s
arameter Description Temp Mi Typ | Max | Typ | Max . Test . | Units
Level
GBW in- i A
Gain-Bandwidth Product 25°C 150 150 : Mz
(Notes 4, 5) A3
FPBW Full Power Bandwidth 25°C s 6.5 6.5 g MHz
(Notes 2, 6) :
ty Rise Time (Note 7) 25°C 7 18 7 18 ns
os Overshoot (Note 7) 25°C 25 25 %o
SR Slew Rate (Note 7) 25°C 160 200 200 V/us
ts Settling Time (Notes 9, 10)
5V Step to 0.1% 25°C 50 50 ns
5V Step to 0.05% 25°C 70 70 ns
Note 1: Ry, = 200Q, Cp < 10 pF, Vo = %5V.
Note 2: Vo = £5V.
Note 3: Two tests are performed. Voy = 0V to —5V and Vg = OV to +5V.
Note 4: Vo = 90 mV.
Note 5: Ay = 10.
3 Slew Rate
Note 6: Full Power Bandwidth guaranteed based on slew rate measurement using: FPBW = m .
pe
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= | Typical Performance Curves
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‘Wideband, Fast Settling Operational Amplifier

EHA5190/EHA5195

INPUT REFERRED POWER SUPPLY
REJECTION RATIO (dB)

INPUT NOISE VOLTAGE (nV/vHz)

Input Referred Power Supply
Rejection Ratio vs Frequency
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Typical Performance Curves — Contd.

Input Referred Common Mode
Rejection Ratio vs Frequency
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12-Lead TO-8
Maximum Power Dissipation
vs Ambient Temperature
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EHA5190/EHA5195 :
Wideband, Fast Settling Operational Amplifier
]

Typical Performance Curves — Contd.

EHA5190/EHA5195

Large Signal Response

R
ViN = =1V 5190-6 ViN = 20 mV 5180-7

Vo +5V Vo +100 mV
Burn-In Circuit Test Circuit
Ve =415
sV
0.1F
IN v
—— OUT
I 0.1uF
v
MV
1.6k
4000 200Q
5190-8 Av=5

Pin numbers are for 14-lead CerDIP. Burn-in circuit is identical C_= 10pF Scope Probe

for all package types.

5190-9
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EHA5190/EHA5195
 Wideband, Fast Settling Operational Amplifier

Schematic
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EHA5190/EHA5195

Wideband, Fast Settling Operational Amplifier

EHA5190/EHA5195

EHA5190 Macromodel

* Connections: +input

* | —input

* | | + Vsupply

. \ [ | — Vsupply

* | | | | output
. \ [ | | |
.subckt M5190 5 4 11 6 10

* Input Stage

ie 37 6 2mA

r6 36 37 60

r7 38 37 60

rcl 113075

rc2 113975
ql130536qn

q2 394 38Qqna

ediff 33 039 30 7.25
rdiff 33 0 1Meg

* Compensation Section
ga0343302.6m

rh 34 0 1.5Meg

ch 34 0 3.5pF

rc 34 40 600

cc 40 0 7pF

* Poles

ep4104001
rpa414275

cpa42 0 5pF

rpb 42 43 50

cpb 43 0 5pF

* Qutput Stage

josl 11 50 1.25mA

ios2 51 6 1.25mA

q3 643 50 qp

q4 114351 gn
q5115052gn

q6 65153 gp

rosl 52 10 25

ros2 10 53 25

* Power Supply Current
ips 11 6 8.5mA

* Models

.model gn npn(is = 800.0E — 18 bf = 200 tf = 0.2nS)
.model gna npn(is = 864E — 18 bf = 250 tf =0.2nS)
.model qp pnp(is = 800E — 18 bf = 60 tf = 0.2nS)
.ends
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EHA5190/EHA5195
Wideband, Fast Settling Operational Amplifier
- -

EHA5190 Macromodel — Contd.
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