HARRIS

SEMICONDUCTOR

HFA1412/883

PRELIMINARY Quad, High Speed, Low Power,
June 1994 Video Closed Loop Buffer
Features Description

« This Circuit is Processed in Accordance to MIL-STD-
883 and is Fully Conformant Under the Provisions of
Paragraph 1.2.1.

User Programmable For Closed-Loop Gains of +1, -1
or +2 Without Use of External Resistors

Standard Operational Amplifier Pinout

The HFA1412/883 is a quad closed loop Buffer featuring
user programmable gain and high speed performance. Man-
ufactured on Harris’ proprietary complementary bipolar
UHF-1 process, this device offers wide -3dB bandwidth of
340MHz, very fast slew rate, excellent gain flatness and high
output current.

A unique feature of the pinout allows the user to select a volt-

e Low Supply Current........... 5.9mA/Op Amp (Typ) age gain of +1, -1, or +2, without the use of any external
components. Gain selection is accomplished via connec-
* Excellent Galn Accuracy.............. 0.99V/V (TYP)  yions 1o the inputs, as described in the “Application Informa-
* Wide -3dB Bandwidth .........ccu... 340MHz (Typ) tion” section. The result is a more flexible product, fewer part
types in inventory, and more efficient use of board space.
e FastSlewRate .................... 1155V/us (Typ)
Compatibility with existing op amp pinouts provides flexibility
* High Input Impedance.................. IMQ(TYP)  to upgrade low gain amplifiers, while decreasing component
« Excellent Gain Flatness (to 50MHz). . .. $0.02dB (Typ) ¢ount. Unlike most buffers, the standard pinout provides an
upgrade path should a higher closed loop gain be needed at
¢ Fast Overdrive Recovery............... <10ns (Typ) a future date.
Applications . .
PP Ordering Information
* Flash A/D Driver
TEMPERATURE
* Video Swltchlng and Routlng PART NUMBER RANGE PACKAGE
Pul
* Pulse and Video Amplifiers HFA1412MJ/883 -55°C to +125°C 14 Lead CerDIP
* Wideband Amplifiers
« RF/IF Signal Processing
* Medical Imaging Systems
Pinout
HFA1412/883
(CERDIP)
TOP VIEW
A 4
out1 [1] 4] ouT4
ant 2] 13] -Ns
+nt 3] 2] +iN4
v+ [4] 1] v-
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CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures.
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Specifications HFA1412/883

Absolute Maximum Ratings Thermal Information

Voltage Between V+and V- . ... ... .cciiiiiiiiiennnan 12V Thermal Resistance 378 0,
Voltage at Either Input Terminal . . .................... V+to V- CorDIPPackage . ..........ocove. 75°C/W 20°C/W
Qutput Current (Note 1) .. .............. Short Circuit Protected  Maximum Package Power Dissipation at +75°C

Output Current (50% Duty Cycle,Note 1) ................ 60mA CorDIPPackage ..........coovvvniiiiiiiannennnenn 1.33W
Junction Temperature . .. ........o.oiieiiiiaiiinn +175°C  Package Power Dissipation Derating Factor above +75°C
ESDRating..........coooiiiiiiii i > 2000V CerDIP Package ........cooovvnniiinenienenns 13.3mwW/°C
Storage Temperature Range .............. -65°C < Tp < +150°C

Lead Temperature (Soldering 10s).................... +300°C

CAUTION: Stresses above those listed in "Absolute Maximum Ratings” may cause permanent damage to the davice. This is a stress only raling and operation
of the device at these or any other conditions above thoss indicated in the operational sections of this specification is not implied.

Operating Conditions
Operating Vguppry (V). oo oo 85V R 250Q
Operating Temperature Range. ............ -55°C < Ty < +125°C

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Tested at: Vgyppry = 25V, Ay = +1, Rsource = 0 R = 1008, Vout = OV, Unless Otherwise Specified.
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LIMITS
GROUP A 3
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX UNITS
Output Offset Vos Vem =0V 1 +25°C -10 10 mv -
Voltage <9
2,3 +125°C, -55°C -20 20 mv Z ﬁ
Channelo-Channel | AVog | Vew=0V 1 +25°C -5 15 mv g5
Output Offset o
Voltage Mismatch 2,3 +125°C, -55°C -30 30 mv E ‘EI
Common Mode CMRR | AVey = +1.8V 1 +25°C 42 - dB °
Rejection Ratio V+=3.2V, V- =-6.8V
V+=6.8V, V- =-3.2V 2 +125°C 39 - dB8
AVey = £1.2V 3 -55°C 39 - dB
V+=3.8V,V-=-6.2V
V+=6.2V, V- = -3.8V
Power Supply PSRRP | AVgyppy = +1.8V 1 +25°C 45 - dB
Rejection Ratio V+=6.8V, V- = -5V
V+ =32V, V-= -5V 2 +125°C 42 - dB
AVguppLy = £1.2V 3 -55°C 42 - dB
V+=6.2V, V- =-5V
V+=3.8V, V- = -5V
PSRARN | AVgyppLy = +1.8V 1 +25°C 45 - dB
V+ =5V, V. = -6.8V
V=5V, V-=-32V 2 +125°C 42 - dB
AVgypply = 1.2V 3 -56°C 42 - dB
V+ =5V, V-=-6.2V
V+ =5V, V-=-3.8V
Non-Inverting Input lgsp Ven =0V 1 +25°C -15 15 BA
(+IN) Current
2,3 +125°C, -55°C -26 25 pA
Channel-to-Channel Alggp Vem = 0V 1 +25°C -18 15 pA
+IN Current
Mismatch 2,3 +125°C, -55°C -25 25 HA



Specifications HFA1412/883

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
Device Tested at: Vgyppy = £5V, Ay = +1, Rgoprae = 09, Ry = 1002, Vo1 = 0V, Unless Otherwise Specified.
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LIMITS
GROUP A
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX UNITS
+IN Current Common | CMS;gp | AV = 1.8V 1 +25°C - 1.25 HANV
Mode Sensitivity V+=3.2V, V-=-6.8V
V+=6.8V, V- =-3.2V 2 +125°C - 2.85 HANV
AVey =112V 3 -55°C - 2.85 AN
V+=3.8V, V-=-6.2V
V4 =6.2V, V- =-3.8V
+IN Resistance +Rn Note 2 1 +25°C 800 - k2
2,3 +125°C, -55°C 350 - kQ
Gain Apy | Ay =+ 1 +25°C 098 | 1.02 v
Viy=-1Vio +1V
2,3 +125°C, -55°C 0975 1.025 VN
Ay | Av=-1 1 +25°C 088 | -1.02 %
Viy=-1Vio +1V
2,3 +125°C, -55°C -0.975 | -1.025 v
Aver | Ay=+2 1 +25°C 1.96 2.04 %
Vin=-1Vio +1V
2,3 +125°C, -55°C 1.95 2.05 \a'4
Channel-to-Channel Aypy | Ay=+1 1 +25°C -0.02 0.02 \ a4
Gain Mismatch Vin=-1Vio +1V
2,3 +125°C, -55°C -0.025 | 0.025 ViV
Ay | Ay=-1 1 +25°C -0.02 | 0.02 v
Vin=-1V10 +1V
2,3 +125°C, -55°C -0.025 | 0.025 Vv
Myp |Av=+2 1 +25°C 004 | o004 vV
Vin=-1V10 +1V
2,3 +125°C, -55°C -0.05 0.05 Vv
Output Voltage Vopio | Av=-1 Viy =-3.2V 1 +25°C 3 - v
Swing R, =100Q
Viy = -3V 2,3 +125°C, -55°C 28 - v
Vonia | Ay =-1 Viy=+3.2V 1 +25°C - 3 v
R, = 100Q
ViN=+3V 2,3 +125°C, -55°C - 2.8 v
Output Voltage Vopso |Ay=-1 Vin=-27V 1 +25°C 2.5 - A
Swing R_ =500
VN =-2.25V 2 +125°C 2.0 - V'
Viy =-2.25V 3 -55°C 14 - v
Vonso | Ay =-1 Vi = 427V 1 +25°C - 25 v
AL = 500
Viy = +2.25V 2 +125°C - 2.0 v
Viy = +2.25V 3 -55°C - 14 v
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Specifications HFA1412/883

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
Device Tested at: Vgyppy = £5V, Ay = +1, Rgounce = 00, Ry = 1006, Vot = OV, Unless Otherwise Specified.

LIMITS
GROUP A
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX UNITS

Output Current +loyr | Note 3 1 +25°C 50 - mA

2 +125°C 40 - mA

3 -55°C 28 - mA

-lout Note 3 1 +25°C - -50 mA

2 +125°C - -40 mA

3 -55°C - -28 mA
Quiescent Power lee R = 100Q 1 +25°C 5.4 6.1 mA/Op Amp

Supply Current

2,3 +125°C, -55°C 5.0 6.5 mA/Op Amp
lee R = 100Q 1 +25°C 6.1 5.4 | mA/Op Amp
2,3 +125°C, -55°C 6.5 -5.0 mA/Op Amp

NOTES:

1. Output is short circuit protected to ground. Brief short circuits to ground will not degrade reliability, however continuous (100% duty cycle)
output current must not exceed 30mA for maximum reliability.

2. Guaranteed from +IN Common Mode Rejaction Test, by: +Ryy = 1/CMS;gp .
3. Guarantesd from Voyr Test with Ry = 50Q, by: loyt = Vou1/509.

OPERATIONAL
AMPLIFIERS

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS
Table 2 Intentionally Left Blank.

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
Table 3 Intentionally Left Blank.

TABLE 4. ELECTRICAL TEST REQUIREMENTS

MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLE 1)
Interim Electrical Parameters (Pre Burn-In) 1
Final Electrical Test Parameters 1(Note 1),2,3
Group A Test Requirements 1,2,3
Groups C and D Endpoints 1
NOTE:

1. PDA appliss to Subgroup 1 only.
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