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% SEMICONDUCTOR

- HA-2620, HA-2622

HA-2625

Very Wideband,

Uncompensated Operational Amplifiers

Riasith U3
Features .
* Gain Bandwidth Product (Ay 35) . .. . ...... 100MHz
* HighInput Impedance .. ...........ceeee... 500MQ
* LowinputBlasCurrent.........o.vevenrnn....lNA
e Lowinput Offset Current. . ........00enveenns ..InA
¢ Low Input Offset Voltage....................0.56mV
* HighGain ............... ceveereraarnes . 150KVIV
* High Slew Rate............... feenvesainas 35V/uE
* Output Short Circult Protection e
Applications ’

* Video and R.F. Amplifier

* Pulse Amplifier

* Audio Ampiifiers and Fliters

¢ High-Q Active Filters

1 = High Speed Comparators
"« Low Distortion Oscillator

Description , R

HA-2620/2622/2625 are bipolar operational amplifiers that
feature very high input impedance (S0OMQ, HA-2620)
coupled with wideband AC performance. The high
resistance of the input stage is complemented by low offsat
voltage (0.5mV, HA-2620) and low bias and offset current
(1nA, HA-2620) to facilitate accurate signal processing. Input
offset can be reduced further by means of an external nulling

‘potentiometer. The 100MHz gain. bandwidth product (HA-

2620/2622/2625 are stable for closed loop gains greater
than §), 35V/us slew- rate -and 150kVAV-open loop gain
enables HA-2620/2622/2625 to perform high gain amplifica-
tion of very fast, wideband signals. These dynamic
characteristics, coupled with fast settling times, make these
amplifiers ideally suited to pulse amplification designs as
well as high frequency (e.g. video) applications. The
frequency response of the amplifier can be tailored to exact
design requiroments by means of an external bandwidth
control capacitor connected from the Comp pin to GND.

In addition to its application in pulse and video amplifier

Ordering Information designs, HA-2620/2622/2625 Is particularly suited to other
CART TEMPERATURE high performance designs such as high-gain low distortion
NUMBER RANGE PACKAGE audio ampiifiers, high-Q and wideband active filters and
high-speed comparators. For more information, please refer
HA2-2620-2 | -55°C10+125°C | 8PinCan to Application Notes 509, 519 and 546,
HA22622:2 | 55°C1o+125°C | 8Pin Can The HA-2620 and HA-2622 are both offered as /883 Military
HA2-2625-5 0°C 1o +75°C 8 Pin Can Grade with the HA-2622 also available in LCC packages.
HA3-2625-5 0°C to +75°C 8 Lead Plastic DIP MIL-STD-883 data sheets are available upon request.
HA4P26825-5 0°C to +75°C 20 Lead PLCC
HA7-2620-2 -55°C to +125°C 8 Lead Ceramic DIP
HA7-2622-2 -55°C to +125°C 8 Lead Ceramic DIP
HA7-2625-5 0°C to +75°C 8 Lead Coramic DIP
HA9P2626-5 0°C to +75°C 8 Lead SOIC
HA9P2626-9 | -40°C1o+85°C | 8Lead SOIC
Pinouts
HA-2620/22 (CDIP) HA-2620, HA-2622, HA-2625 HA-2625, (PLCC)
HA-2526 (CDIP, PDIP, SOIC) (CAN) TOP VIEW .
TOP VIEW TOP VIEW %
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" CAUTION: These devices are sensitive to slectrostatic discharge. Users shouki follow proper 1.C. Handling Procedures.
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Specifications HA-2620, HA-2622, HA-2625

Absolute Maximum Ratings

Supply Voitage (Between V+ and V- Terminals). ............ 45V
Differential Input VORAge. . . ... .o veveneeneiinaaneinaass 120V
Peak Output Current. . .co.ovvvennns Full Short Circult Protection
Junction Temperature. . «...cveeevearicaicnacaasnsns +175°C
Junction Temperature (Plastic Package) . . ceu. +150°C
Lead Temperature (Soldering 10S8C.). . ...........vuu +300°C

Operating Temperature Ranges

Operating Temperature Range
HA-2620/HA-2622-2 . ........cvvvnnnnns -55°C < Tp < +125°C
HA2B25-5 .. eceererncniassesnennnnanns 0°C < Tp S +75°C
HA2625-9. .0 0vvererrennnnsennnnnnnns -40°C < T 5 +80°C

Storage Tomperature Range. . ............s -65°C < Ty < +150°C

CAUTION: Stresses abowe thase listed in MulsdemwnRaﬂngs nnycnusopermanentdamgclomodwb‘. This is & stress only rating and openation

of the device at these or any other conditions above those i d in the op

tions of this specification is not implied.

Electrical Specifications vg = +15VDC, Unless Otherwise Specified.

HA-2620-2 HA-2622-2 HA-2625-5, -9
PARAMETER TemP | win | TP | max | min | Tve | max | miNn | TYP | max | units
INPUT CHARACTERISTICS
Ofisat Voltage +25°C - 0.5 4 - 3 5 - 3 5 mv
(Note 1)
Full . 2 6 - - 7 - - 7 mv
Average Offset Full - 5 - - 5 - - 5 - pvrCc
Voltage Drift i [
3
Bias Current 2 | - 1 15 . 5 25 . 5 25 | m el
<3
Full . 10 35 . - 60 - . 40 nA ﬁ %
Offsat Current +25°C 1 15 - 5 25 - 5 25 nA o
Full - 5 a5 - - 60 - - 40 nA
Differential input +25°C 65 500 - 40 300 . 40 300 . mMa
Resistance (Note 11)
Input Nolse Voltage +25°C - 1 - - 1 . - 1 - vz
Density = 1kHz
Input Noise Current +25°C - 0.18 - - 0.16 - - 0.16 . pANHZ
Density f = 1kHzZ
Common Mode Range |  Ful +11 12 - 11 +12 - 11 +12 - v
TRANSFER CHARACTERISTICS
Large Signal Voltage | +25°C | 100 150 - 80 150 . 80 150 - KVV
Gain (Notes 2, 3)
Full 70 - - 60 - - 70 - . KV
Common Mode Rejec- | Full 80 100 - 74 100 . 74 100 - @B
tion Ratio (Note 4)
Minimum Stable Gain | +25°C 5 . - 5 . - 5 - - v
Galn Bandwidth Prod- | +25°C - 100 - . 100 - - 100 . MHz
uct (Notes 2, 5, 6)
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Speciﬂcations HA-2620 HA-2&2 HA-2625

| Electrlcal Spocmmons Vy= +15VDC, Unless Otherwise Specified.

HA-2620-2 . HA-2622.2  HA-2625-5, 9

. PARAMETER reme | wn | tve | max | uw -‘I o [ max | wmw | vve | max Junms
OupuVorngeswing | Fut | w10 [ a2 | - [ao [ w2 | - Jao [z | - [ v
Output Current w2c | w156 [ a2 | o J a0 [me ] - | a0 [ we ] - | m
Full Power Bandwitth | +25°C | 400 | e00 | - 20 | 60 | - a0 | e0 | - | wi
(Notes 2, 3, 7, 12) : : :
TRANSIENT RESPONSE (Note 8) » ‘ o
Rise Tims w2 | - |17 | s Ll | e N s’
‘(Notes 2,7, 8) ' .
Siow Rate | e | g5 | oses | - [0 [ ses | - [ a0 | zes | - | wae
(Notes 2,7, 8, 10) , :
POWER SUPPLY CHARACTERISTICS o .
Supply Cument a2c] - | 3 ar | - 3 | a4 . 3 4 | ma
Power Supply Rejec- Full 80 2 - 74 | 9 - 74 | 90 - a8
tion Ratio (Note 8)
1. Offset may be externally adjusted to zevo.
2. Ry =2k
3. Vour = £10.0V.
4. Vg = £10V.
5. Vouf<mv
6. 40dB Gain,

7. SeeTnndunResmeestCIm&Wavdm
8. Avss(TheHA-zszotanilybnotmbhnmﬂygahmmmeompemaﬂon)
9. AVg=15V.

10. Vour = 15V. .
11. This parameter value guaranteed by design calculations. Slew Rate
12. Fuli Power Bandwidth guaranteed by slew rate measurement: FPBW =

22Vpeak

13 Mmmmmmmmmmwmmmmwammmumu Func-
mmmwdmmbmmwu
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HA-2620, HA-2622, HA-2625

Schematic Diagram
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Die Characteristics
Transistor Count 140 Thermal Constants (°C/W) TR 0,0
Die Dimensions 73x52x19mils  MetalCan.......covvvnnecnnnne 117 36
Substrate Potential Unbiased PlasticDIP. .. ......oivvenvnvnen 96 34
CeramicDIP .......cocvvevnnnn. 115 36
SOIC. .. iii e iveeianincanes 157 43
PLCC. ..civiieireancannascnns 74 33
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HA-2620, HA-2622, HA-2625
Test Circults ,
' SLEW RATE AND SUGGESTED Vg AD-
TRANSIENT RESPONSE SLEW RATE - TRANSIENT RESPONSE  JUSTMENT AND COM-
PENSATION HOOK-UP

AT e~ waVIAT

NOTE: Measured on both positive and negative transistions from 0V to +200mV Tested Offset Adjusiment is
and OV to -200mV at output. NVog + 1mVI minimum
relarred to output. Typical

range is +10mV with Ry =

100k
Typical Performance Curves v = +1svDC, T, = +25°C, Uniess Otherwiss Specified.
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FIGURE 1. INPUT BIAS CURRENT AND OFFSET CURRENT vs FIGURE 2. BROADBAND NOISE CHARACTERISTICS
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FIGURE 3. OPEN LOOP FREQUENCY AND PHASE RESPONSE FIGURE 4. INPUT IMPEDANCE vs TEMPERATURE, 100Hz
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Typical Performance Curves vs = £15vbC, T = +25°C, Unless Otherwise Specified. {Continued)

v Taow425°C 120 I Vg = 416V
1wV A Ty = 125°C
g
g N 3 \ opF
s zZ . N L1opF
% 3 N 36pF
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20V SUPPLY g &
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0.01v 20
10kHz 100kHz 1MHz 10MHz  100MHz 10Hz 100Hz dkHz 10kMz 100kHz 1MHz  10MHz
FREQUENCY FREQUENCY
FIGURE 5. OUTPUT VOLTAGE SWING vs FREQUENCY FIGURE 6. OPEN LOOP FREQUENCY RESPONSE FOR VARIOUS
VALUES OF CAPACITORS FROM COMP. PIN TO GND
NOTE: External Compensation s requirad for closed loop gain < 5.
I external compensation is used, also connect 100pF capac-
itor from output to ground.
20 : v 120
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s 120V SUPPLY
18 / T $
] +15V SUPPLY
2 / g 10V SUPPLY
§ 10 - z 100
L~ - 2
/ °
§ _ 15V SUPPLY
7
%0
5 10 5 20 &5 35 5 & 25 45 65 95 105 128
SUPPLY VOLTAGE (V) TEMPERATURE (°C)
FIGURE 7. COMMON MODE VOLTAGE RANGE vs SUPPLY FIGURE 8. OPEN LOOP VOLTAGE GAIN vs TEMPERATURE
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FIGURE 9. NOISE DENSITY vs FREQUENCY
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Typical Applications
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FIGURE 10. HIGH III;'EDANCE COMPARATOR

A Ag

lll IIID & AAAD‘ "m

Rt
{cowp] |10k 100k

e

A AA 4 A2 -

=3 -

c
0.01F

J

fa——1
ouUTPUT AR+ RYC

l

~OUTPYT

FIGURE 11. FUNCTION GENERATOR

'Awmmmda:mmpmemme)
is recommended to prevent possible high frequency oscillations,

FIGURE 12. VIDEO AMPLIFIER
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