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3 GHz Wideband
Power Amplifier

Features
* Frequency Range:
100 kHz - 3 GHz

* High Gain: 19 dB

* Flat Reaponge: & 1 dB
10 MHz -3 GHz

= High Isalation: -50 dB
* Return Loss:
Inpuf..... -20 dB
Chutput... -5 4B

= High Poswer Qutput:
25.5 dBm Saturated

s Harmonics: -35 dBe &
P, =21dBm

* Uneonditionally Stable
Desceription

The HMWMC-5004 i5 a mono-
lithic, wideband emplifier de-
signed and fabricated using
HF's GaAs BFIC process, [t
featuras low distortion and de-
livers (tvpically) 26.5 dBm sat-
urated putput power inta

S04 over at least & 100 kHz to
3.0 GEz frequency cange. The
HMMO-5004 incorparates g 1.0
pm Ti-Pi-Au gate, silicon ni-
tride passivation and polyimide
for acrateh protection.

HEWLETT®
PACEARD

HMMC-5004

Chip Size:
Chip Size

Chip Thickness:

Pad Dimensions:

1530 = 910 um (60,2 x 35,8 milz)

Tolerance: + 140 pn £ 04 mils)

Absalute Maximum Ratin gsT

127 & 16 pm (3.0 £ 0,6 mila)
Ta % TH um {2.95 x 2.95 mile), or larger

Symbaol Parameters/Conditions Min. | Max. | Unils
Vo1 | Stage 1 Drain Supply +10 | wolts
Wpz | Driver Drain Supply +52 | volts
¥z Output Direin Supply +9 volls
Vaz | Source Supply -8 5.5 | wolts

P CW Input Power o3 dEm
Tenee | Operating Caze Tamp.T 55 B0 =0
Tae | Storaps Temperature -G5 1G5 'C
e L I P

"Operativa in exoess of any one of these eonditions may result in permaneat damage
tr this device. Pasarceter specified at Ty = 25°C, seoept for Ty, T, a0l Trp,,
T nx cantinwous aperating temp Lo achieve 1 1% MTTF, whils aperating with Vi
=Wy + BV, Vg = +5, Vg =-8Y. Derabe MTTE Ly a foetor of 2 for every 590 above
this tem peratars
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DC Specifications/Physical Properties'
(Tenucie = 25°C)

Symbol Parameters/Conditions Min. Typ. Maz. Units

First Stage Drain =
[m {1"?]31 - vl:li} - +E-'.,: "?]]‘2 ] l‘;.T‘.", VBS = _-EV) S0 42 50 ma,

Second Stage Drain Current
Ing (Vi m Ving = +8V, Vpg = +4.7V, Vgg = -5V) a5 125 155 ma

Third Stage Drain Current
Ins (Vg = Vg = +2V, Vigy = +4.7V, Vg = -5V) 210 240 205 mh

Source Supply Current =
ISE {1.,']]1 = vm = +SV, 1"![]3 — H?V. VEE = _5'1'.;'] 60 ™ a5 mi

D2 Power Dissipation .y
PDC WD]_ = vl]ﬁ e +Sv-| 1':'-_'2 5 ;ll'?‘i.'rl 1ru155 . _5-1'|i|-] 3.2 1-"8 tts

"Hata chtained from on-waber meszerements, All voltages specified nt device pols.

RF Specifications’
(Vpy=Vpg = + 8V, Vpg = + 4.7V, Vag = - 5V, %, = %, = 50 Q)

Symbaol Parameters'Conditions Min. Typ. Max. | LUlnits
BW Guaranteed Operating Bandwidth'? A1 3 (Hz
Sy Small Signal Gain i 19 28 4B
Ay Small Signal Gain Flatness +] a1
RL;, Input Return Losa =20 db

RL,, | Output Return Loss 5 dBE

Sie Rewerse Isolation =50 dB
Pias Output Power at 1dB Gain Compression | =25 dBm
Peat Saturated Dutpul Power 25 26.5 dBm
HeHy | Harmonies (P, @ Fundamental = 21 dBm) =35 -30 dBe
HF Moise Figure (fy =100 MEa} 10 db

Ninta ahtained from measurements an indvidun] devices mounted in an HPE3040 Sares Madilae Microsireuit Package
B Topge = 25°C,
purfarmanee may be extended te lewer frequencies theogh the uae of ofi-chip cireuitry, Upper corner frequency
= 4.3 Gz
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Applications

The HMMC-5004 iz designed
for use as a broadband power
amplifier in communication
aystems and microwawve insbru-
mentation, It is ideally auited
for 100 kHz te 3 GHz applica-
tiona whers high output power,
flat gain and lew distortion are
required.

Biasing

This device should be biased
such that vSS = '\EVI 1I."-|:||_ = VUS
= +8V, and Vpq = +5¥. This
may be accomplished in several
S, Thiess aepRrate f-'l.lpp[iﬁ
may be used to directly provide
the required voltages. Alterna-
tively, bwo supplics (-5, +8V)
may be used. [n the latter caze,
the +8V bias for Vg may be de-
rived from the 48 supply with a
variable resistor or regulator.
In addition to applyving the
proper voltages to the device,
the off-chip impedances pro-
gented to YWoe, Ve and ¥y
musl be contralled, In particu-
lar, the Vgg pad must be by-
passed to provide an RF ground

while Ve and Wy musk be bi-
nged through a high impedance
across the desired operating
frequency range. This high im-
pedance bias may be accom-
plished using chokes, active
lnads, or a combination of these
components. Y, bypassing is
not eritical.

To prevent damage to the de-
vice, the Vgg supply should be
turned on before the positive
supplics during power up, and
turned off after the positive
supplies during power doan.
Voo must never be open circuit-
ed during operation.

The input and cutpual of the
HMMC-5004 are DO caupled.
The input pad will float at -5%
while the output pad is used to
provide the Vg hiss and a3 a
result will be at +8V. Tw pre-
vent the disturhanee of inter-
nal bias nedes, DC blocking ca-
pacitors must be used on the in-
put and sutpul The pads
labelled WTH, M1, M2, and M3
are internal veltage monitor
points and may be ignored.

Assembly Techniques

Solder die attach using a AuSn
solder preform is the recom-
mended assembly method,
Geld thermosonic wedge bond-
ing with 007 mil wire is reconm-
mended for all bands, Tool foree
should be 22 grams +1 grem,
stape temperature is 1502 2°C,
and ultrasonic power of G4 = 1
AR and 76 £ Bmsec, reapective-
Iy. The top and boltem metalli-
zation iz gold.

Far more detailed information
see HP application note #4993
"Gass MMIC Assembly and
Handling Guidelines."

Godr RENCT are 50 sensinve.
Praper precawiions shald be used
wlien h{.'ﬂ.u'.l'a'ﬂ,!,; these dewioes.

1""”] !\'Il 'i-rl}s
(| ‘.-'
2 pp
—Jutput
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GAE
1.7 nH 1—‘—"-:\-—'_: L{E
RF e R .EI,
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GL
<11
1.2 nll 0
Hides:
1 FET gate periphery in microns
! All Reslstors in ohes (62
H| lar in K-ohms, whare indicated),
VSS
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Figure 1.
HMMO-5004 Schematic
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Typical Gain and Reverse

Isolation vs. Frequency
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Typical Input and Cutput

Return Loss vs. Fregquency

L] %
ool1@es 1 15 2 25 3 5 4 43 4

Freg. 5 Big Sy Epy

IMHz) [ dE | Mapg | Ang | AB | Mag | Ang | dB | Mag | Ang | dB | Mag | Ang
01| =320 0025 A42] 829 00001 -l146| 1594 9372 -1g2,l| -0.4 033k B2
1| 318 0025 194 852 00003 -1153.8( 1954 9370 -185.2] 94 0536 11
10] -491.8 0036 STEE | -ERL 00005 -107.1] 194 9.35F -188E] 45 0335 B
w0 -814  Q0ET =735 -Bi4 00007 Ha5] 194 4104 1716 46 0331 -& 8
B0 -804 QU030 2| TR0 00001 -7 193 9275 1760 5.7 0327 4.2
on| -203  0.034 -47.6| -761 0.0001 ag8] 193 $215 17560 38 naza 5.8
a0 <ZEO 0040 03| =708 0UO0DE ass] 102 4070 1635 BE 0331 A1T0
BO0| 270 D045 17.2| -G663  0.000% 450 192 8,142  1454| «BE 0331 -323
TEO|  -2R4 0054 65| -823 00006 g81] 193 9193 1278 94 0338 405
1000 -24.1 D062 £7.9] 517 00008 G521 194 0308 1098 -8.1 3351 524
1250 -25.3 0.069 268 -580 00011 ghE| 1945 9,472 a1.7 8.7 Q36T -TénR
1500 -227 0073 2300 575 00013 BET| 147 o EG2 733 -3.3 0.0EG 1.5
1750 -224 0076 167 -56.2 00018 o529 199 .835 4.1 -T.E QdDE =11
200 -223 0077 68| -83.7 00321 081.1] 201 10,1648 343 ST D4ED 1166
2950 228 0072 09| 525 00024 ET.4| 204 100454 13.8| -£B5 D449 -1283
500 <240 (D83 29.0| «5l.4 00027 B3.2| 206 10,738 -1.8 BT D46F -140.3
50| 248 0058 | <511 OObdE 02 208 10810 -3LE| -7 0463 -1612
SN 2242 (LOBL 30| -B0E Q002D TEG] 2007 10.7TRd4 -BRS) -TO 0448 1603
a2 -226 00T S| -B04 000D Th4) 204 10466 =Bl -TE 0413 -1G68.3
Be00) -2003 QU056 13| -B04 00030 T42]| 199 9891 -105.6 A5 0473 =173
B750% -180 0126 -I0G4| 499 00032 T4E] 121 AME -15314 940G -175E
40007 -15B  0.163 SPEDG | 480 00036 TET| 131 E031  -167.2) 104 030s 1780
4250 -13.8 0204 -136.9( 454 00038 T4.8( IRT G6.845 1707 <17 OBl -1T3D
4500 11 D248 1638 474 00043 Tid| 151 5708 153.2| =18 02ET  -1TL3
4760 -G D296 AT04( 455 00047 G811 131 4519 130w| .16 0296 ATLT
G000 4.3 0342 174.3| =480 0.0KI50 GET[ 108 3520 1083 | -10F 0306 -1T4S

“Dinta ohitained from measurements oo individual devices mounted in nn TPEI040 Series Modular Package 8 Ty, = 25°C.

{Tabulnr data nt frequancies below 10 MHz are from zieall skgnal simulations, not measured daga).

HMMO-500 e 2.1



Additional HMMC-5004 Pecformanee Characteristics

WD! = ‘l."na = +EV, Vm - -4.?'&?,1’55 = -Ew

(Vg = Vipa = +8V, Vg = +4.7V Ve = -6V
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Typical Small-Signal Gain Trpical Noise Figure
vs. Temperature Performance
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and Saturated Output Power
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Figure 9.
Typical Second and Third
Harmonics vs. Fundamental
Frequeney at Py =21 dBm

All data measured on individual devices monnted in an HP83040 Series Medular Microcireuit
Package @ T, ., = 25°(, except where noted.

Thea data shect cooizing & variety of typées] and ponrmniecd performance data. The informadion aupplisd sheali gt b inteepeeled 2 noomplete
It of sireuit apcilestison. In this dals shest tBe teres Seaicad refers sa the $S0th pereencibe perfsemonce. For additional infermation satact your
loeal HF eales representative.
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