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1.0 DESCRIPTION
The H477D is a wideband (DC to 2 GHz) differential-in differential-out
amplifier consisting of an M196 SHF III chip on a 1.75 cm square Be0

substrate.

The H477D develops * 10 volts across 200 @ and is used as

the vertical CRT driver in the 7104 oscilloscope.

2.0 ABSOLUTE MAXIMUM RATINGS

2.1 Electrical

2.1.1 Input Voltage (Pins 7 or 9 to Pin 12) + 2.5 Volts

2.1.2 Output Voltage (Pins 17 or 19 to Pin 13) + 16 Volts

2.1.3 Bias Voltage (Pin 13 to Pins 7, 9, 0r 12). . . . . . . + 8 Voits

2.1.4 Emitter Current, Q5 or Q6 200 mA

2.1.5 Tj - Junction Temperature (Any Device on M196) . . . . . +200°C

2.1.6 Ts - Top Surface Substrate Temperature . +225°C
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3.0

SCHEMATIC
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4.0 PARAMETRIC DEFINITIONS

Refer to Section 5.0 (Parametric Summary)

5.0 PARAMETRIC SUMMARY

ALL PARAMETERS MEASURED AT 25°C HEAT SINK TEMPERATURE.

PART BIASED AS SHOWN IN FIGURE 8.1 UNLESS OTHERWISE NOTED.

NO  SYMBOL PARAMETER/CONDITIONS MIN MAX  UNITS
1 IB Pin 7 bias current, input shorted to ground 0.20 1.10 mA
7
2 Iy Pin 9 bias current, input shorted to ground 0.20 1.10 mA
9
3 IB Pin 12 bias current 0.40 2.20 mA
12
4 IB Pin 13 bias current -0.200 4.40 mA
13
5 VOS Output offset voltage (input open) -100 +100 mv
6 RIN Input resistance, Pin 7 to Pin 8 49.5 50.5 Q
7 (measured with + 5 mA input signal)
7 RIN Input resistance, Pin 9 to Pin 8 49.5 50.5 Q
9 (.5 mA input signal)
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5.0 PARAMETRIC SUMMARY (continued)

NO  SYMBOL PARAMETER/CONDITIONS MIN MAX  UNITS
8 RIN Qutput resistance, Pin 17 to Pin 18 98.0 102 Q
17
9 RIN Output resistance, Pin 19 to Pin 18 98.0 102 Q
19
10 ZZI(DC) DC forward transimpedance 477 487 Q
(+ 5 mA input, 200 Q load)
11 Z,,(2 MHz) 2 MHz forward transimpedance 433 451 Q
(x 5 mA input, 200 @ Tload)
12 tr Risetime (10% to 90%) in H477 AC 190 ps
Test Fixture (See Section 8.1)
13 6+ Overshoot in H477 AC Test Fixture 0 10 %
(referrred to level 1.4 ns after 50%
point of step)
14 s Undershoot in H477 AC Test Fixture -5 %
(referred to level 1.4 ns after 50%
point of step
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TEKTRONIX,INC.
BEAVERTON, OREGON

sit B or 13

80009

A

155-0176-00

6.0 PACKAGING
6.1 Terminal Identification
PIN # NAME INPUT/OQUTPUT DESCRIPTION
3 Emitter Longtail
7 +Input Input
8 Input Common
9 -Input Input
10 Test Capacitor Fabrication Testing
Purposes Only
11 Test Capacitor Fabrication Testing
Purposes Only
12 Ft -Doubler Bias
13 Common-Base Bias
14 Average Plate Output
. 17 +Qutput Output
18 Qutput Common
19 -Output Output
A1l other pins unused.
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6.2

Outline Drawing
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6.0 PACKAGING (continued)

6.3 Thermal Characteristics
6.3.1 Power Dissipation in M196 Die 2.46 Watts
6.3.2 Total Power Dissipation 4.18 Watts
6.4 Analysis
6.4.1 Temperature Drop in Silicon . 64.6°C
6.4.2  Temperature Drop in Substrate to Heat Sink at 70°C
6.4.2.1 Without Silicon Grease. 30.8°C
6.4.2.2 With Silicon Grease. . 18.3°C
6.4.3 Maximum Junction Temperature With Heat Sink
6.4.3.1 Without Silicon Grease. 165.4°C
6.4.3.2 With Silicon Grease. 152.9°C
7.0 RELIABILITY STATEMENT

A, Failure Rate < .5%/1K Hours at 150°C T;

A, Failure Rate < .0013%/1K Hours at 75°C Tj

MTTF > 200K Hours at 150°C T,

Expected Instrument Life; 10K Hours
7.2 Life Test Results; (90% Lower Confidence Level)

A .26%/1K Hours at 150°C Tj

A .0007%/1K Hours at 75°C T,

Life Test Report #RA-020
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8.0

APPLICATIONS INFORMATION

The H477 is designed to operate with the HYPCON connector in a micro-
strip environment. The differential input impedance is 50 Q per side,
the differential output impedance is 100 © per side. A simple DC bias-
ing scheme is shown in Figure 8.1. A practical application can be seen
in the 7104 Main Vertical Amplifier for which the H477 was designed.

Under the conditions shown in Figure 8.1, thermal distortion contributes
a 9% increase in gain below approximately 2 MHz. This distortion can be
corrected to 0.5% with 6 time constants ranging from 300 ns to 2.4 mSec.

Standing current may be supplied via Pin 18, but increase power dissipa-
tion on the hybrid may compromise reliability.

Connection to the output pins (Pins 17 and 19) can be made with a 200 ©
push-pull flexible CRT connector such as 670-5616-00. Care should be
taken not to defeat the substrate backside ground relief when installing
the part on its heat sink. A suitable heat sink is the 214-2543-00.
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< 9.0 REFERENCE LIST

SPEC NO TITLE SOURCE
M196 Component Specification MCG Documentation
H477 DC Test Specification MCG Documentation
7104 Manual
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