Silicon Bipolar Monolithic

Amplifiers

Technical Data

Features

HPMA-0385

* 3 dB Bandwidth; DC to
2.3 GHz

* 11.8 dB Gain Typical at
1GHz

* Unconditionally Stable
(k>1)

* Cascadable 60 Ohm Gain
Block

HPMA-0386

+ 3 dB Bandwidth: DC to
2.3 GHz

* 11.8 dB Gain Typical at
1 GHz

* Unconditionally Stable
k>1)

+ Cascadable 50 Ohm Gain
Block

¢ Low Cost Surface Mount
Plastic Package

+ Tape and Reel Options
Available

Typical Biasing Conflguration
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Description

The HPMA-0385/0386 are sili-
con monolithie single-stage feed-
back amplifers supplied in a low
cost plastic package. Series and
shunt feedback is used to
achieve high uniformity from
amplifier to amplifier. The de-
vice is ideally suited as a 50 ohm
building block in narrow and
broadband RF amplifier applica-
tions. Use of an optional exter-
nal limiting resistor allows for
biasing flexibility.

The device is manufactured us-
ing ion implantation and self-
alignment techniques and has
gold metallization and nitride
passivation for high reliability.

The HPMA-0385 is supplied in
the HPAC-85, a low cost plastic
microstrip package. The
HPMA-0386 has the leads
formed suitable for surface
mount applications. Tape and
reel option is also available for
the HPMA-0386.



Absolute Maximum Ratings, Tp = 25°C*

Device Current, Ig......cccoociimiiiiiiiiniinii e 70 mA
Total Device Dissipation, Py....ooooovviiiiiiiiiiiiiiiiinnnn, 400 mW
RF Input Power, Pig .cooovviiiiniiiiiiieiicie e eieieees +20 dBm
Junction Temperature, Tj.....cocvviiiiiiiii s 150°C
Storage Temperature, Tggy....oovvviniiiiiiineneeiiiinnnnei. —65 to +150°C

*Operation in excess of any one of these conditions may result in permanent damage
to this device.

Notes:

1. A @y of 110°C/W for HPMA-0385 and 115°C/W for HPMA-0386 should be used for derating and

junction temperature calculations: Ty = (Pp x 8)¢) +T¢
2. Maximum soldering temperature at 260°C for 5 seconds

Electrical Specifications, Ty = 25°C

Parameters / Test Conditions HPMA-0385 HPMA-0386
Symbol Units
Ia = 25 mA, Z, = 50 ohms Min. | Typ. | Max. | Min. | Typ. | Max.
G Small Signal Gain |S 2,[2 f=01GHz dB 12.4 12.5
f=05GHz 12.2 12.2
f=10GHz 10.0 | 11.8 10,0 | 11.8
AG Gain Flatness f=01tol6GHz dB +0.8 +0.8
F34p | 3 dB Bandwidth GHz 2.3 2.3
Input VSWR f=0.1t03.0GHz 1.5:1 1.8:1
VSWR Output VSWR f=01t03.0GHz 1.6:1 14:1
Pi1ag | Output Power @1 dB
Compression f=10GHz dBm 10.0 10.0
NF 50 Ohm Noise Figure = 1.OGHz dB 5.3 5.3
IP3 | Third Order Intercept Point f=10GHz dBm 23 23
tq Group Delay f=10GHz psec. 140 150
Vd Device Voltage Volts | 40 | 50 | 6.0 | 40 | 5.0 | 6.0
I4 Neormal Operating Current mA 35 35
dv/dT | Device Voltage Temperature Coefficient mv/°C -8.0 ~-8.0

Note: The recommended operating current range for these devices is 20 mA to 50 maA.




HPMA-0385 Typical S-Parameters
Zo = 50 Ohms, Ta = 25°C, Id = 35 mA

Freq. Sn Sa 812 Sag
MHz | Mag. Ang. |(dB) Mag. Ang. | (dB) Mag. Ang. Mag. Ang.
100 | 003 170 124 4.19 175 -18.1 0.124 1 0.17 -6
200 | 003 164 12.4 4.19 169 -18.1 0.125 3 0.17 -16
300 | 0.02 158 12.3 4.13 165 -18.0 0.126 4 0.18 -27
400 | 0.02 153 12.3 4.10 159 -17.9 0.127 g 0.18 -28
BOO | 0.02 150 12.2 4.08 154 -17.8 0.128 7 0.19 -24
600 | 002 .12 12.1 403 150 -17.8 0.130 8 0.19 -37
700 | 0.03 -26 12.0 4.00 144 -17.8 0.132 9 0.21 -40
800 | 004 .33 11.9 3.94 140 -17.5 0.134 11 0.20 -49
800 | 0.05 -40 11.7 3.86 135 -17.3 0.136 11 0.20 -52
1,000 | 006 -44 11.8 3.89 130 -17.1 0.139 12 0.23 -60
1,50¢ | 0.12 -66 11.0 3.54 107 -16.2 0.155 15 0.21 -80
2000 | 015 -91 10.1 3.20 86 -15.4 0.171 14 0.21 -93
2,500 | 0.17 -11% 8.1 2.87 67 -14.7 0.184 13 0.21 -106
3,000 | 0.2 -143 8.0 2.52 BO -14.2 0.196 12 0.22 -105
3,500 | 0.23 -167 7.0 2.25 M -12.8 0.229 12 0.27 -111
4,000 | 0.33 159 6.2 2.06 18 -13.1 0.220 -3 0.24 -125
4,500 | 0.36 138 5.1 1.81 5 -13.6 0.209 0 0.25 -127
5000 | 041 123 4.1 1.60 -8 -13.4 0.214 0 0.29 -133
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HPMA-0386 Typical S-Parameters
Zo = 50 Ohms, Ta = 25°C, I = 35 mA

Freq. Sn Sz S12 Sag
MHz | Mag. Ang.| (dB) Mag. Ang. | (dB) Mag. Ang, | Mag. Ang.
100 | 0.04 169 125 4.21 175 -182 0.124 1 0.15 -6
200 | 0.04 160 12.5 421 169 -18.1 0.124 3 0.16 -15
300 | 004 151 124 4.16 164 -18.0 0.125 4 0.16 -27
400 | 0.04 144 12.3 4.14 158 -17.9 0.127 5 0.16 -26
500 | 0.03 164 12.3 4.12 153 -17.9 0.128 6 0.16 -22
600 | 0.02 95 12.2 4.08 148 -17.7 0.130 7 0.15 -37
700 | 0.01 85 122 4.05 142 -176 0.132 8 0.17 -41
800 | 0.01 b9 12.0 4.00 137 -17.4 0.135 9 0.15 -52
200 | 0.01 29 11.9 3.93 132 -17.2 0.137 10 0.14 -57
1,000 | 001 -17 119 3.96 126 -17.1 0.146 10 0.16 -68
1,500 1 0.04 -127 11.2 3.62 101 -16.1 0.158 11 0.13 -112
2,000 { 0.10 -167 10.3 3.27 77 -15.2 0.174 8 0.12 -153
2,500 | 0.18 168 9.3 2.90 56 -14.7 0.185 4 0.15 175
3,000 | 0.27 149 8.1 2.53 36 -14.3 0.193 0 0.14 163
3,500 | 0.35 132 6.9 2.20 17 -14.2 0.196 -3 0.16 158
4,000 1044 117 5.6 191 0 -14.0 0.200 -6 0.16 150
4500 | 0.52 105 4.5 1.68 -15 -13.8 0.205 9 0.19 146
5,000 | 0.59 93 33 146 -30 -13.5 0.211 -12 0.24 140
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Figure 7. Typical Small Signal Gain vs.
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Figure 11. Small Signal Gain, Noise
Figure and P; gp vs. Temperature
at 1 GHz and I3 = 35 mA.
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HPMA-0385
Typical Performance Parameters @ Ty = 25°C

Linear Phase | Relative Gain Group
Frequency| Deviation Phase Deviation | Delay Input Output
(MHz) (Deg.) (Deg.) (dB) (ns) VSWR VSWR
100 -1.8 0 0.00 0.15 1.1 1.4
200 -1.3 -5 0.00 0.16 1.1 14
300 -1.0 -10 -0.12 0.14 1.1 14
400 0.4 -15 -0.17 0.15 1.1 1.5
500 0.1 -20 -0.23 0.14 11 1.5
600 0.0 -25 -0.34 0.13 1.1 15
700 0.7 -31 -0.41 0.15 1.1 15
800 0.2 -35 -0.53 0.12 11 1.5
900 0.3 -40 -0.71 0.13 11 1.5
1,000 0.7 -45 -0.63 0.14 1.1 1.6
1,500 0.4 -68 -1.46 0.13 1.3 1.5
2,000 -1.6 -89 -2.33 0.11 14 1.5
2,500 -6.3 -108 -3.29 0.09 14 1.5
3,000 -12.3 <125 -4.40 0.10 1.5 1.6
3,500 -20.4 -140 -5.41 0.09 1.6 1.7
4,000 27.4 -157 -6.21 0.09 290 1.6
4,500 -37.2 -170 -1.31 0.08 21 1.7
5,000 47.8 -183 -8.33 0.07 24 1.8
HPMA-0386
Typical Performance Parameters @ Ta = 25°C
Linear Phase | Relative | Gain Group
Frequency| Deviation Phase |Deviation | Delay | Input Qutput
(MHz) Deg.) (Deg.) (dB) (ns) VSWR VSWR
100 -14 0 0.00 0.16 11 14
200 -0.9 -6 0.00 0.16 1.1 14
300 -0.8 -11 -0.12 0.15 1.1 1.4
400 -0.3 -17 -0.15 0.16 1.1 1.4
500 0.1 -22 -0.19 0.15 11 1.4
600 0.1 -27 -0.29 0.14 1.1 14
700 0.6 -33 -0.34 0.16 1.1 1.4
800 0.1 37 -0.45 0.13 1.1 14
900 0.1 -43 -0.61 0.14 11 1.3
1,000 0.5 -48 -0.55 0.15 1.1 14
1,500 0.3 -74 -1.32 0.15 1.1 1.3
2,000 -1.5 -98 -2.21 0.12 1.2 1.3
2,500 -6.1 -119 -3.24 0.10 14 14
3,000 -11.5 -139 -4.43 0.11 1.8 1.3
3,500 -19.0 -157 -5.64 .10 21 14
4,000 -27.5 -174 -6.85 0.10 26 14
4,500 -37.8 -190 -8.01 0.09 3.2 1.5
5,000 -48.4 -205 -9.23 0.08 39 1.6




Ordering Information
For HPMA-0386 only

Option TO0 = Bulk
Option T15 = Tape and Reel,
See Figure 13.

It

Conforms to Electronic
Industries Standard RS-481,
“Taping of Surface Mounted
Components for Automated
Placement.” Standard Quantity
is 1,600 Devices/Reel.
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O

Specify Part Number followed by Option Number

Example:

HPMA-0386 TXX

e

Bulk or Tape and Reel Option

Part Number

Monolithic Amplifier

USER DIRECTION HP
OF FEED
TOP VIEW e g mm —
| ;
O O @ ®
% % 12 mm
END VIEW TOP VIEW OF CAVITY
Package Dimensions | [~ a 1 -
HPAC-85 9.0600 +0.010 L
(1521025
0.017 £ 0.005 w:i_ —
5 (©.43 £ 0.13) - Figure 13. Option T15
0.14330016 , oy e l
(3.63 £ 0.38) 6 000
¢ "'):' Giscoag-t |0
t ‘\ For more information call:
5 TYP. United States: 1-800-752-0900"
= 0w
: ’ - ’ Hewlett-Packard Components
Customer Information Center
HPAC-86 0.060 £ 0.010 ?{:l)lzill%i];:g 46 a"f\c" A
m runeriige Avenue
¢ ’ Cupertino, California 95014
¢ . Canada: (416) 678-9430*
0.105 + 0.015 0.085 + 0.005 . ,
2672058 ] , (216 £ 0.13) 0.026 £ 0.005 Europe: {49) T031/14-0
= o601y T Far East: (65) 271-0444*
0.092 1 0.015 0.012 M Japan: (81) 03-331-6111°
(2,34 £ 0.38) {0.30 MIN.) Elsewhere in the world: (415) 857-5027*

== ij-—' 'T‘ _f_

0.020 £ 0.005
2 v —
{0.51 1 0.13) ||'_ 0.008 +0.002 .., [,

"_f'

(0203 £0.051)
DIMENSIONS ARE IN INCHES {MILLIMETERS)

*Qr call your local HP sales office listed
in your telephone directory. Ask for a
Components representative.
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