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Wideband High Slew Rate, ngh Output

CUrrent Opel:atlonal Arnplifier
Features Dascnptlon :
ShblcltGaImofzotham o TheHA—2542isawideband,highslewmb monoIM\lcopo;-'
- ," ' ational ampiifier featuring an outstanding combination
. Galnaandwldmmnm peed, bandwidth, and output drve capebity. o
. rlghsmmto(mn) ............ vemieaaes 300VAIS  \iizing the Mmm of the Haifis DI, techmbgy this
-nghOutputCum(Mln)....,...,.. ....... 100mA ﬂ%sm&ss‘ﬁ;ﬂJw:zu?m%
s N 11 output current. Application of this device
+ Power Bandwidth (Typ)............. +eeeee-55MHz m,nwmghmmmmmhmm
OutputVoImoSwIng(uln)........;’.;...‘ ...... 10V gainsof2. .

* Monolithic Bipolar Dbl.ctl‘lc lsolatlon Constructlon ,

Applications
* Puise and Video Amplifiers
. mu.w,;u Ampiifiers
* Fast s-mph-now clrcum
o High Fuquoncy Signal Conditioning CIrculu

For additional flaxibilty, oftset null and frequency eambensa ‘
tion controls are included in the HA:2542 pinout. °

The capabilities of the HA-2542 are ideally suited for high
speedeoa:daleabbdﬂwrdmuﬂ:wherelwgamandhld\ ]
output drive requirements ‘are necessary. With 5.5MHz full
powerbandwidm,mlsamplﬂeflsmoetsunabquorhlw_
frequency sighal conditioning clfcults and pulsa video ampli-
fiers. Other applications utilizing the HA-2542

include wideband amplifiers and fast. sample-hold circuits.

For more hfofmaﬂon on the HA-2542, please refer to Appli-
cation Note 552 {Using the HA-2542), or Application Note
556 (Thermal Safe-Operaung-Areas for High Cument Op

V-lv

vk

Ordering Information Amps)
PART NUMBER TEMP, RANGE PACKAGE
[ HAt-2642-2 $5°Cto +125°C | 14LeadCommicDIP | | por o jowor power version.of this product, please ses
HA1-2542.5 °C10475°C | 14Lead Coramic DIP the HA-2842 data sheet.
HA2-2542-2 $5°Cto +126°C | 12 PinCan
HA2-2542-5 0°Cto+75°C | 12 PinCan
HA3-2542-5 0°C10+75°C | 14 Lead Plastic DIP
Pinouts
’ HA-2542
(TO-8 METAL CAN)
TOP VIEW
ne [1] v
ne 2] i3] BAL
BAL[3 12] comp
3]
3] ho] out
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Specifications HA-2542

Absolute Maximum Ratings (Note 1) Operating Conditions
Supply Voltage (Between V+ and V- Terminals)............. 35V Operating Temperature Range
Ditforential Input Voltage. . .. .....cconenns tesseeenaasens v HA-2542-2 -56°C < T, < +125°C
OUIPUECUITBNE . . . v vveeeeneennncannannnnnnns 125mA (Peak)  HA2542:5.....0nereeirnannnrnecnccsnns 0°C<s T, S+75°C
50mA (Continuous)  Storage Temperature Range -85°C < T, < +150°C
Junction Temperature (Note 11).. .. v.vveeiiencananens +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10 58C.). . ...eevvnreernne +300°C
CALTION: Stresses above thase listed in “Absolute Maximum Ratings” may cause permanent demage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not imphed.
Electrical Specifications Vgyppy = £15V, A = 1kQ, C < 10pF, Unless Otherwise Specified.
HA-2542-2 HA-2542-5
-55°C t0 +125°C 0°C to +75°C
PARAMETER TeMPERATURE | min | Tve | max | win | TYP | mAX ] unims
INPUT CHARACTERISTICS
Offset Voltage +25°C - 5 10 - 5 10 mv
Full - 8 20 - 8 20 mv
‘Average Offset Voltage Drift Full 3 14 R . 14 R N
Bias Current +25°C - 15 35 - 15 35 pA g
Ful - 2% | 50 - 26 m e
Average Blas Current Drift Full - 66 - - 45 - nAC ;O: E
Offset Current +25°C N 1 7 . 1 7 VA E ;
Fult - - 9 - - 9 pA 3 <
Input Resistance +25°C - 100 - - 100 - Kk
Input Capacitance +25°C - 1 - - 1 - pF
Common Mode Range Full 10 - . 10 - - v
Input Noise Voitage (0.1Hz to 100Hz) +25°C - 22 - - 22 - WVpp
Input Noise Density (f = 1kHz, Rq = 0Q) +25°C - 10 - - 10 - |nvHHz
Input Noise Cusrent Density (f = 1kHz, Rg = 0Q) +25°C - 3 - - 3 - pAWHZ
TRANSFER CHARACTERISTICS
Large Signal Voitage Gain (Note 3} +25°C 10 30 . 10 30 - KVN
Ful 5 15 - 5 20 - KV
Common Mode Rejection Ratio (Note 4) Full 70 100 - 70 100 - a8
Minimum Stable Gain +25°C 2 - - 2 - - VNV
Gain Bandwidth Product (Nots 5) +25°C - 70 - - 70 - MHz
OUTPUT CHARACTERISTICS
Output Voltage Swing Ful +10 +11 - £10 11 - v
Output Current (Note 6) +25°C 100 - - 100 - - mA
Output Resistance +25°C - 5 - - 5 - [+
Full Power Bandwidth (Notes 3,7) +25°C a7 5.5 - 47 55 - MHz
Differential Gain (Note 2) +25°C - 0.1 - - 0.1 - %
Differential Phase (Note 2) +25°C - 0.2 - - 0.2 - Degree
Harmonic Distortion (Note 10) +25°C - <0.04 - - <0.04 - %
TRANSIENT RESPONSE (Note 8)
Rise Time +25°C - 4 - - 4 - ns
Overshoot +25°C - 25 - - 25 - %
Slew Rate +25°C 300 350 - 300 350 - Vips
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Spaciﬂcatlons HA-2542
Elocirleal Specifications me-tisv n._-mn. O._siOpF,UnleuomemboSpeclﬂed (contlnued) i
' HA-2542-2 HA-2542.5 N
. 55°C to +125°C 0°Clo+75°C. = L -
PARAMETER TEMPERATURE | v [ Tvp | max | N | Tvp | max | unms |
TRANSIENTHESPONSE(NobB)Conﬂmed . ‘ -
Selting Time ‘ ‘ . _
10VStepto 0.1% . +25°C - 100 - - 100.:} - ] ns
JMVStepo0.01% 425°C - |20 | - - J20 | - | s |
POWER SUPPLY CHARACTERISTICS E - e C R &
supuycumm L . 425°C - 3 ] - - 30 =] mAc
EEE T . 3t | 245 | - 31 0 | m
PowSupplyRojeeﬂoanﬁo(Notee) Full q 70 79 - 70 7 | - dB
NOTES: ’

1 mmmmmmwmmwmmwmdmdmumymmmw
oporabﬂtyundounyoflmecomiﬁombnotmessaﬂlykrlpﬂed :
" 2 Dlﬂmuﬂgahandphaseammeasuredatmmmmuvwferenwmw
3'Ryu= 1kQ, Vo = $10V.
*Vm:t“w
© 8. ygy = 100, ‘ '
8 R = son,vo-tsv Oumdutycyclemtbareducedforlm>som(eg sso%dMycyclefoermA)

A FulleBMmgumeedbmdemnuwreMmmFPW = omv Rate

* 8: Refor 10 Test Ciroults secion of this data shoet. - - #eeax

9. Vuppry = $5VDG 10 £15VDC. : .

10, Viy = 1Vpus; = 10kH2; Ay = 10, :

11 Mmdnunpowordsaipaﬂonmmbadmndﬁomm&bedadgmdhmahhhhomﬂnumjumﬁmtenwratunbdwd?ﬂbrc&

i Ammmdunpmandbolownmforphsﬁc‘pmqas.Bymmmnﬂomssem&hmmmwuwm'
e mmmmymmmmhmmcmm proper load conditions can be determined. Heat:

. dnldngydllbe_requksdhmanvapplcadons.SqueﬂanwweQwebebwbdmmﬂhemQMngbmedbrmawhm

o 14 Laad Ceramic DIP: :
mmuoymornwoﬁeoes(o“-wcm

*. 12 Pin Metal Can (TO-8):
.Thelmalluymm&“-ﬂ"CIW)orm(os‘-24°CNV)

Die Chamcterlstlcs

72% 106 % 19 mis Vour=sV |-
(1820|unx2670pmx485um)

..................................

3
g

B
]
MAXIMUM Tx WITHOUT HEATSINK (°C)
8

.......................... 56 29 ]
'mwbwaunnybohnﬂoaﬂng(lm.uaﬂngobmmornm -
bemrnedonlcondmuv-potenﬂal. . 20 . .
) ~N - |
° : \>.
= 0 5 10 15 20 so E 458

OUTPUT WRHENT(im oury CVCI.E. mA)
HAXIMUH OPERATING TEMPERATURE vs OUTPU‘I' WRHENT
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HA-2542
Schematic Diagram
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HA-2542
Test Circuits S o
TEST CIRCUIT LARGE SIGNAL RESPONSE ‘
Vertical Scale (Volts: Vi, = 2.0V/Div., vomss.ovmlv.) !
B . Horlzontal Scale ('l1me. )
N o= —o ouT
&
3 5000
Vs = :t15V
Ay=+2
CL< 10pF
SMALL SIGNAL RESPONSE PROPAGATION DELAY
Vertical Scale (Volts: 100mV/Div.) Vertical Scale (Volts: 100mV/Div.)
Horizontal Scale (Time: 50ns/Div.) : HorlzomalScale(TlrmwnleW) '
Vg= 16V, Ry = 1k Propagation delay variance
is negligible over M lemperawre range

SETTLING TIME TEST CIRCUIT
—0 SETTLING * Ay=2
POINT * Foeedback and summing resistors must be matched (0.1%).
25 o * HP5082-2810 clipping diodes recomimended.
“Wy Ay * Toktronix P6201 FET probe used at setting point.
J'l? . * For 0.01% settling time, heat sinking. Is suggested to reduce i
‘ 5000 v | thermal eflects and an analog ground plane with' supply. |
Vay O———AN - deeouplingissuggestedbmhimimgundloopm
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HA-2542
Typical Performance Curves
1000 1000 10
_ s
g g
H s
S 100 100 ; E 4
ﬂ w g 2
5 4 -
€ 5 vreg
g £ g P
] INPUT NOISE VOLTAGE I
; 10 1 10 §
s - RRENT 1T 2
g INPUT NOISE CURRENT q g -
1 LALL L I EUN L L ‘ el
T , ==
1 10 100 1K 10K 100K 40 -40 20 0 20 40 60 90 100 120
FREGQUENCY (Hz) TEMPERATURE (°C)
FIGURE 1. INPUT NOISE VOLTAGE AND INPUT NOISE FIGURE 2. OFFSET VOLTAGE DRIFT WITH TEMPERATURE
CURRENT vs FREQUENCY OF SIX REPRESENTATIVE UNITS (Vg = $12V)
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VARIOUS SUPPLIES AT +25°C
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AT VARIOUS TEMPERATURES

HARRIS SEMICOND SECTOR EYE D EN 430227) IJU'-H:S]-B 60?7 EMHAS
HA-2542
Typical Performance Curves (Continued)
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FIGURE 7. SUPPLY CURRENT vs SUPPLY VOLTAGE, FIGURE 8. PSRR AND CMRR vs FREQUENCY
AT VARIOUS TEMPERATURES
500 r 56 I
R =100 50 L
= H5V . -
200 Ay=2 al - RN "/ aul
E ] Ayn2] HOV . : = I\ //p
"
Z 300 s Vg=115. » //
: HANREND -
30 y. 3 Vg =17
=2 Y, 1
E 20 Ay 35V f - 40p% Vgsis r
#8V /| 1A
~- 10 — .
100 4— Ay=10 10V 4 20 =g
‘ Ay=i0 [ 15V 15 -
o | 10
& 25 0 25 50 7% 100 128 40 40 20 0 20 40 € $0 100 120
: TEMPERATURE (°C) TEMPERATURE (°C)
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Typical Performance Curves (Continued)
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FIGURE 13. OUTPUT VOLTAGE SWING vs FREQUENCY
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FIGURE 14. OUTPUT VOLTAGE SWING vs FREQUENCY
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FIGURE 15. FREQUENCY RESPONSE CURVES

FIGURE 16. HA-2542 CLOSED LOOP GAIN vs TEMPERATURE
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HA-2542
Appllcatlon Information o
" Typical Applications : .Froqupncy:c«npgnathn '

(Refer to Applicstion Note 552 for Further Information)
The Harris HA-2542 is a state of the art monoiithic device

| which ateo approaches the *ALL-INONE* ampitfer concept,-

| This device features an oulstanding set of AC parameéters
- augmented by excellent output drive capability providing ‘for
suitable application In both high speed and high oitput drive
circuits. e C .
Primarily intended to'be used in balanced 500 and 75Q
coaxial cable systems as a driver, the HA-2542 could also be
used as:a power booster in audio systems as well as a
power amp in powet supply circuits. This. device would also
be suitable as a small DC motor driver. ‘

The applications shown in Figures 17 through Figure 19
demonstrate the HA-2542 at gains of +100 and +2 and as a
video cable driver for small signals.

Prototyping Guidelines

For best overall performance in any application, it is recom-
mended that high frequency layout techniques be used. This
should include: 1) mounting the device through a ground
plane: 2) connécting unused pins (N.C)) 1o the ground: 3)
mounting feedback components on Toflon. standoffs and or
locating these componerits as close to the device as.possi-
ble: 4) placing power supply decoupling capacitors: from
device supply. pins to ground. : o

As a result of speed and bandwidth optimization, the HA-
2542 can’s case potential, when powered-up, is equal to the
V- potential. Therefore, contact with other circuftry or ground
should be avoided. o e

- The HA-2542 may be extemally compensated with a single |

capacitor to ground. This: provides the ser the addkional |
flexibility in talloring the frequency response of the amplifier. "'
A guideline 1o the.response is demonstrated on the typical |

performarice curve showing the normalized A.C. parameters
versus compensation capacitance. It is suggested that the
user check and tailor the accurate compensation value for
each- application.” As shown additional phase margin Is
achieved at the loss of slew rate and bandwidth. *

For example, for a voltage gain of +2 {or -1) and a load of
500pF/2xQ, 20pF Is needed for compensation to give a small
signal bandwidth of 30MHz with 40° of phase margin. If a full
power output voltage of +10V is needed, this same configu-
ration will provide a bandwidth of 5MHz and a slew rate of
200V/ps.

If maximum Bandwicth Is desired and no compensation Is |

needed, care must be given to minimize parasitic capagci-
tance at the compensation pin. In some cases where mini-
mum gain applications’ are desired, bending up or totally
removing this pin may be the solution. In this case, care

" must also be given to minimize load capacitance;

For wideband positive unity gain applications, the HA-2542

can also’ be ower-compensated with capacitance greater
than 30pF to achieve bandwidths of around. 25MHz. This -
over-compensation will also:improve capacitive load han- .

dling or lower the noise bandwidth. This versatility along with

the £100mA output current makes the. HA-2542 an excelient °
_ high speed driver for many power applications. . ]

Typical Applications

.. GAIN (dB)

FREQUENCY (00B) = 44.9MHz, PHASE MARGIN (0dB) = 40°
: AvoL = 100 PHASE AND GAIN'

 'FIGURE . NONINVERTING CIRCUIT (Aycy = 100)

AS
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HA-2542

Typical Applications (Continued)

FREQUENCY (dB) = 56MHz, PHASE MARGIN (3dB) = 40°
Aycy = 2 PHASE AND GAIN

N —o ouT

$ s R
1 g
v « &
w
4% 9
an &

FIGURE 18. NONINVERTING CIRCUIT (Ayc, = 2)
N

VIDEO CABLE DRIVER PULSE RESPONSE (1V/DIV; 100n</DIV.)

OPERATIONAL
AMPLIFIERS

IN l J—
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< < A
3ma 3$ma
<
-

FIGURE 19. VIDEO CABLE DRIVER (Ayc, = 2)

Suggested compensation schame 5pF - 20pF.

Tested Offset Adjustment Range Is Vog +1mVi
minimum referred to output.

Typical range is 120mV with Ry = 5k

FIGURE 20. SUGGESTED OFFSET VOLTAGE ADJUSTMENT AND FREQUENCY COMPENSATION
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