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HA-2546/883

Wideband Two Quadrant Analog
Multiplier (Voltage Output)

Features

¢ This Circult is Processed In Accordance to MIL-STD-
883 and is Fully Conformant Under the Provisions of
Paragraph 1.2.1.

Description

The HA-2546/883 is a monolithic, high spsed, two quadrant,
analog multipiier constructed in the Harris Dielectrically Iso-
lated High Frequency Process. The HA-2546/883 has a volt-
age output with a 30MHz signal bandwidth, 300V/us slew

* High Speed Voltage Output........... 300V/us (Min) rate and a 17MHz control input bandwidth. High bandwidth
¢ Low MultiplicationError ................ 3.0% (Max) and slew rate make this part an ideal component for use in
1.6% (Typ) video systems. The suitability for precision video applica-
tions is demonstrated further by the 0.1dB gain flatness at
* InputBias Currents..................... SuA (Max) gy, 1.6% muttiplication error, -52dB feedthrough and dif-
121A (TYP)  forential inputs with 1.2uA bias currents. The HA-2546/883
+ Signal Input Feedthrough.............. 52dB (Typ) also has low differential gain (0.1% typ.) and phase (0.1°
typ.) errors.
* Wide Signal Bandwidth............... 30MHz (Typ) vP)
The HA-2546/883 is well suited for AGC circuits as well as
* Wide Control Bandwidth.............. 17MHz (TYP)  mixer applications for sonar, radar, and medical imaging
» Gain Flatnessto5MHZ. . .............. 0.10dB (Typ) ©quipment. The voltage output of the HA-2546/883 simplifies
many designs by eliminating the current-to-voltage conver-
A PP lications sion stage required for current output multipliers.

* Military Avionics

* Misslle Guidance Systems

Ordering Information

TEMPERATURE
* Medical Imaging Displays PART NUMBER RANGE PACKAGE
¢ Video Mixers
HA1-2546/883 -55°C t0 +125°C |16 Lead CerDIP
* Sonar AGC Processors
HA4-2546/883 -55°C t0 +125°C |20 Lead Ceramic LCC
+ Radar Signal Conditioning “
* Voltage Controlled Amplifier
* Vector Generator o
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CAUTION: Thase devices ara sansitive to siectrostatic discharge. Users shouid follow proper L.C. Handling Procedures.
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Specifications HA-2546/883

Absolute Maximum Ratings

Voltage Between V+and V- ............
Ditferential Input Voltage. . . ............
QutputCurrent . . ....................
Junction Temperature. ................
Storage Temperaturo Range ...........
ESDRating...............c..iihl.
Lead Temperature (Soldering 10s). ... ...

CAUTION: Stresses above those listed in *Absolute Maximum Ratings” may cause permanent damage to the device. This Is a stress only rating and operation

............. <2000V

Thermal Information

Thermal Resistance 04 8,¢
CerDIPPackage .............o.vvun.. 80°C/W  25°CW
CeramicLCC..............iiiiits, 61°C/W  12°C/W

Maximum Package Power Dissipation
CerDIP Package at +75°C. . ......covvininnnnnnnns 1.25W
Ceramic LCC Package at+75°C..............c..o.0t. 1.64W

Package Power Dissipation Derating Factor above +75°C
CerDIPPackage .............c.ccoviiiniannnns 12mW/rC
Ceramic LCCPackage ...........ccvvivnnnvannn 16mwW/°C

of the device at thesa or any other conditions above those indk d in the op of this specification is not implied.
Operating Conditions
Operating Temperature Range. ............... -55°C to +125°C  Operating Supply Voltage.......................... 18V to +15V

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS

Device Tested at: Vgyppy = £15V, R gap = 1KQ, Coap = S0pF, Unless Otherwise Specified.

GROUP A LIMITS
SUBGROU
PARAMETERS SYMBOL CONDITIONS PS TEMPERATURE | MIN | MAX | UNITS
Muitiplication Error ME Vy =35V 1 +25°C -3 3 %FS
2,3 +125°C, -55°C -5 5 %FS
Scale Factor Error SF 1 +25°C -5 5 %
2,3 +125°C, -55°C -5 5 %
Common Mode Range +CMR 1 +25°C 5 - v
2,3 +125°C, -55°C 5 - v
-CMR 1 +25°C - -5 A
2,3 +125°C, -55°C - -5 v
Input Offset Voltage (Vy) Vio(Vy) Veu =0V 1 +25°C -10 10 mv
2,3 +125°C, -65°C -15 15 mV
Input Bias Current (Vy) 1a(Vy) Veu =0V 1 +25°C -15 15 HA
2,3 +125°C, -55°C -20 20 HA
Input Offset Current (Vy) lo(Vy) Veou =0V 1 +25°C -2 2 HA
2,3 +125°C, -55°C -3 3 HA
Common Modes (Vy) +CMRR(Vy) | Vy =0to 45V, vy =+2V 1 +25°C 60 - dB
Rejection Ratio 2,3 +125°C,-55°C | 60 | - dB
-CMRR(Vy) |Vy=0to-5V,Vx=+2V 1 +25°C 60 - daB
2,3 +125°C, -55°C 60 - dB
Input Offset Voltage (Vx) Vio(Vx) Veu =0V 1 +26°C 2 2 mv
2,3 +125°C, -55°C -15 15 mv
Input Bias Current (Vy) Ig(Vy) Vem =0V 1 +25°C -2 2 pA
2,3 +125°C, -55°C -5 5 HA
Input Offset Current (Vy) lio(Vx) Vem =0V 1 +25°C 2 2 HA
2,3 +125°C, -55°C -3 3 pA
Input Offset Voltage (Vz) Vio(Vz) Vy =0V, Vy =0V 1 +25°C -15 15 mv
2,3 +125°C, -55°C -15 15 mvV
Output Voitage Swing +Vour Vy = 45V, Vy = +2.5V 1 +25°C 5 - v
2,3 +125°C, -55°C 5 - A
“Vour Vy =-5V, Vx = +2.5V 1 +25°C - -5 \'%
2,3 +125°C, -55°C - -5 v
Qutput Current +lout Vy = +5V, Vy = +2.5V 1 +25°C 20 - mA
2,3 +125°C, -55°C 20 - mA
lour Vy =-5V, Vy = +2.5V 1 +25°C - -20 mA
2,3 +125°C, -55°C - -20 mA
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Specifications HA-2546/883

Device Tested at: Vgypppy = £15V, Rgap = 1K, C oap = S0pF, Unless Otherwise Specified.

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)

GROUP A LIMITS
SUBGROU
PARAMETERS SYMBOL CONDITIONS PS TEMPERATURE | MIN [ MAX | UNITS
Power Supply Rejection +PSRRA AVg=3V,V+=4+15V, Vﬁ\? 1 +25°C 58 - dB
Ratio V+ =412V, V- = -15V 2,3 +125°C, -55°C 58 . dB
-PSAR AVg=3V,V+=+15V, V- = -15V, 1 +25°C 58 - dB
V4= 415V, V. =12V 2,3 +125°C,-55°C | 58 [ - | a8
Quiescent Power Supply +lee Vx = Vy = OV, gyt = OmA 1 +25°C 29 - mA
Current 2,3 +125°C,-55°C | 29 | - | maA
-lee Vy = Vy =0V, lgyr = OmA 1 +25°C - |29 ma
2,3 +125°C, -55°C - -29 mA
TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS
Table 2 Intentionally Left Blank. See AC Specifications in Table 3.
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Tested at: Vgyppry = £15V, Rigap = 1k&, Coap = 50pF, Unless Otherwise Specified.
LIMITS
PARAMETER SYMBOL CONDITIONS NOTES | TEMPERATURE MIN MAX UNITS
Slew Rate +SR Vour = -5V 10 +5V, Vy = 2V 1 +25°C 300 - Vips
1 +125°C, -55°C 300 . Vius
SR | Voyr=+5V 1o -5V, Vy = 2Vpe 1 +25°C 300 - Vius
1 +125°C, -55°C 300 - Vius
Rise and Fall Time TR Voyr = -100mV to +100mV 1,3 +25°C - 15 ns
Vx=2Vpe 1,3 +125°C, -55°C - 17 ns
TF Vour = +100mV to -100mV 1,3 +25°C - 15 ns
Vx=2Voc 1,3 +125°C, -55°C - 17 ns
Overshoot +0S Vour = -100mV to +100mV 1 +25°C - 30 %
Vx=2Vpe 1 +125°C, -55°C - 30 %
08 | Vour = +100mV to -100mV 1 +25°C - 30 %
Vx=2Vpe 1 +125°C, -55°C - 30 %
Full Power Bandwidth FPBW Vpeak = 5V, Vx = 2Vpe 1,2 +25°C 9.5 - MHz
1,2 +125°C, -55°C 9.5 - MHz

NOTES:

1. Parameters listed in Table 3 are controlled via desi
eters are lab characterized upon initial design release,
based upon data from multiple production runs which r

gn or process parameters and are not directly tested at final production. These param-
or upon design changes. These parameters are guaranteed by characterization
sfiect lot to lot and within lot variation.

2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpg k).
3. Measured between 10% and 90% points.

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 applies to Subgroup 1 only.
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HA-2546/883

Die Characteristics

DIE DIMENSIONS:
79.9mils x 119.7mils x 19mils + 1mils

METALLIZATION:
Type: Al, 1%Cu
Thickness: 16kA + 2kA

GLASSIVATION:
Type: Nitride (SisN,4) over Silox (SiO,, 5% Phos)
Silox Thickness: 12k. 1.5k
Nitride Thickness: 3.5kA + 1.5kA

WORST CASE CURRENT DENSITY:
0.72 x 10° Alem?

TRANSISTOR COUNT: 87

Metallization Mask Layout

Vaer GND

@)

HA-2546/883
GAA GAC

) (16) (15}

VyioB (3}

VyiocA (4)

Vy+ (5)

Vy- (6}

® 0
Vz+ Vz-

(14 GAB

(13) Ve

(12) Vx-

(1) Vs
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