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4 GHz Wideband

Preamplifier/Amplifier

Features

* requency Range:
D - 4 GEHz

* Flat Besponze: £ 0.75 dB
A MHz - 4 GIz

* High Gain: 1148
= High Isolation: -37 dB
+ Betuen Loss:

Input -15 dB
Output -15 48

* Tligh Power Output:
19.5 dEm Saturated

* Harmonics: -35 dBc
@ P,y = 10 dBm

* Maoise Figure: 7.5 dB
* [Inconditionally Stable
Description

The HMMC-5003 iz 5 mano-
lithic, wideband preamplifier
designed and fabricalted using
HF's Gahs REIO process. It fea-
tures low distortion and
delivers (typically) 19.5 dBm
saturcated output power into 50
£ to at least 4.0 GHe, The in-
corporates a 1.0 um Ti-Pe-Au
gate, silicon niteide passivation
gnd palyimide for seratch pro-
Lection.
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Chip Size:

Chip Size Tolerance:
Chip Thickness:

Pad Dimensions:

Absolute Maximum Ratings’

1120= 700 pmi{44.1 = 27.6 mila)
= 10 pm (£ 04 mila)

127 & 15 pm {50 + 0.5 mils)

805 x 90 pm [3.35 x 3.534 mils}

ifor 60 seconds maximuem)

Symbol | Parameters/Conditions | Min. | Meox. | Units
Yoo Drain Supply +1.5 | wvalts
Vo Source Supp]}r. 65 | -2.0 -.-0111
P CW Input Power 25 dBm
T | Operating Case Temp. ' 55 | 125 oC
Ty Storage 'Iﬁ:mpera.ture =55 165 o

Tyra Maximum Assembly Temp- 200 =1

1 Dperption in exenss of any ooe of these coaditions may result io permaoit
damage to this devies. Parometers specified at Ty = 2570, except for T
e 809 T . _

TRy, continusus opecating tamperatues: to nchirne 1x30° hours MITF, whils
operatiog with Vpp = +4.5 ¥ and Vg = -8V, Decate MTTE by a fheter of
% [or every B0 nbove this leaiperalire,



DC Specifications

Symbol Parameters/Conditions Iellira. Typ. Maz. Units
Pogitive Supply Current! _ i
Top |y =85 volts, Veg=-Gvalts | 120 158 185 A
Megative Supply Current!
Iss | vpp = +8.5 volts, Vs = -5 valts 8 2 16 i
DO Power Dissipation
Pog 7op = +8.5 volts, Vag = -5 volts 1e fatto
1 Data obtnined feom on-wafer measuraments & Ty, = 2540, Allvaleages spacified at device pnda,
RF Specifications
(Vpp = +8.5V, Vag = -5V, Zy, = Zyye = 50007
Symhol Parameters/Conditions Min. Typ. Max. i Units
EW Guarantoed Operating Bandvideht? 5 4000 | MHz
S, | Small-Signal Gain 9 11 13 a8
Aaq Small-Signal Gain Flatness =095 a2
KLy Input Return Losa -15 dB
ELgyr | Cutput Return Loss -15 4B
Big Reverae Izolation -37 48
P Crutput Power & -1d5E Gzin Compression 17.5 | dBm
Saturated Cutput Power :
PaaT | @.3dR Gain Compression) 14 Lh L
Hy, Hy | Harmonics (P, with fundamentol @ 10 dBm) | -35 -30 dBe
HF Moise Figura {f; = 300 MHz} | 7.5 dB

BTy, = 25000,
MParformanee may b exlended to lowear freguencioa with an additional off.chip capacilar, Uppar fz:p = 6.0 GHz; lower
Fagp = 00 KHz without cptiooal L.F.E. @parcilor,

Dipta ebitained Fom meosurements on individual devices mounted in HPESKO Series Modular Microdoouit Packages
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Applications

The HMMC-5003 15 designed
for use a5 a broadband power
preamplifier or etand-alone
amplifier in communication
aystems snd EF instrumenta-
tion, It iz ideally swited for DO
t 4 GHz applications whera
medinm subput power, fat
gain, low distortion, and clean
pulse response are required.
Biasing

Thiz device should be biased
guch that Ve = -5V and Vpp =
+8.5%. These voltages are ap-
plied directly to the pads
{abeled ‘i-'DD and 1’55. The v.;.n
Bypass and Vgg Bypass pads
should be cenneoted to hypass
capacitors near the chip as
shown in Figura 3. Note: the
device should NEVER be bi-
ased through the Vi Bypass
pad.

The input apd output of the
HMM-50032 are DO coupled,

The inpul pad will float at - -1V
and the autpul pad will Doat at
= +4.6V. To prevent the distur-
bance of internal bias nodes,
D blocking capacitors ot level
ghift stages must be used on
the input and output.

When assembled as shown in
Figure 3, the HMMC-3003 will
funetion from 5 MHz to d GHz;
however, the low frequency per-
formance of this device may ba
extended to DC. The low fre-
queney cornec of the devics can
be modified by adding capadi-
tance in series between the two
Low-Fraquency Extension
pade. For example, a 10nF
monoblock eapacitor added be-
tween these pads resulta inthe
low fraguancy corner below

1 kHz. For performanca down
to 13C, the Low- Frequency Ex-
teneion pads may be shorted
together with a bond wire; with
this configuration however, the
valteze on the Vag pad must be

O Vop

R il S04E e
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adjusted during initial turn on
such thak the DC woltage on the
output ped is approximately
4.5 Volta. Some BF porlor-
manee parameters will ba
affected. With the capacitive
extansion technigue, no adjust-
ments are required. In
addition, these fraquency ex-
tension technigues are not
sensitive to bond wire indue-
tances due to on-chip iselation
resistors,

There are no power supply se-
quéncing requirements for the
IIMMC-5003,

Assembly Techniques

Zglder din atkach using a AuSn
solder preform ia the recom-
mended azsermhbly mathod.
Cold thermosonic wadge bond-
ing with 0.7 or 1.0 mil wire iz
recommended for all bonds.,
Tool force should be 22 grams
41 gram, stage temperature is
150+ 2°C, and ultrasonic pawer
of 64 =1 dB and 76 £ Bmaec,
respectively. Tha tap and bot-
tom metallization is gald.

For more detailed information
sen [IF application note #9939
"Cass MMIC Assembly and
Handling Guidelines."

Geads AFICs are ESIY sengitive.
Praper precauions should be wied
witan handiing these devices.
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Figure 1.
HAMVC-5003 Bchematic
HMM-E002rew 5.1

FET pate periphery in microns,
All vesistors in ohms.
RF Input degigned Lo have L nH bond wire.

RF Cutput designed to lave 0.5 nif, hend
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Yipure 2.
HMMC-5003 Bond Pad Locations

BT | -
=800 pF Chip Capaciter /
™ \
/ N/

otes

Al devies bonds are 0.7 or
L3 mil dia, gold wira,
Input & Outpuat DO blocks
required for AT coupled
aperation.

s = |
Ta }'f’ss supply-z, g
faa

Figure 3.
HMMC-5003 Assembly Diageam,
(for & MHz to 4 Gz Gperation)

——————f

1120

Mates

All dimensions in microns,
Large GPMD Pad: 350 = B3 pm.
Al other pads: 2 B3 2 S0 pm.

Ta Vpp supply
-~
25=ai] thick input and
output thin-film circuit
2 '-,I ':E.E'.. zﬂgﬂa}

£
é,--*"{ To optional low-frequency
I axtengion capacitor
-leonmnected in series
/‘ between twao pada),

25-mil wide

N (50 0 orace

s
llIl
A
A
0.50H (= 0.5 mm long)
output bond wire

800 pF Cha pf-'Gapar;iLnr

HIKIC-5003
Pedestal
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(Vpp = +85V @ 1585 maA, Vg = -5V @ -13 mA)

(Vpp = +E5V @ 155 md, Ygg =-5Y @ -15 mA}
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Figura 4. Figure &.
Typical! Gain and Reverse Typicall Input and Output
Isolation vs. Frequency Eeturn Loss vs Freguenecy
Typical S-Parameters’
(Wpp = +8.6% @ 156md, Voo = -6V @-13mA, Z;, = 7, = 5001
[Freq.™] En Big By Sap
(MHOz} dF Mag Ang | dB DBag Ang | dB Mag Ang [ dB  Mag Ang
0.1 | -164 0. 156 4092 | -39.2 0011l 2LEh 12.2 4070 2134 |-14.2 0105 126557
002 | 154 0. 160 446 | -39 0011 1571 121 4036 1730 |-14.9 0.1K0 B3 14
005 | 158 0,162 05 | 353 0011 786 11.9 3042 E&6 |-15.8 0,162 G044
ol | -15.4 0.162 236 | 359 ©00OI1 3273 118 3.596 548 |-16.5 .14%  ZR.I0
02 | -15.9 0. 160 188 | -392 o001 181 1.7 3.802 347 [-L6.0 0,148 1557
G | -15.7 0,163 176 | 392 001 Q.65 11.5 BTG4 227|174 0.135 e ]
1]-155 0.16T 170 | -351 o001z 067 113 3.678 1.60 |-1B.0 0125 .00
2| -148 0167 166 | -369 0011 057 11.2 3633 1.28 |-18.6 0.117 4,44
6 | -15.6 0167 168 {-335 0012 087 11.1 &.095 D68 |19 1111 283
0 | -158.7 0163 143 | -33.E Q012 1.43 11.0 3659 -063 |-19.3 0108 1.10
20 | -1a34 .16 1.21 | 388 Q012 232 10,5 Fa0d -1.03 1-186 0.103 -0.51
GO | -15.7 0163 011 | -336 oIz 274 10.% &458 272 1549 102 -7z
o [ 154 0165 218 1 -38.4 0012 300 | 108 3448 -4.d1 -2, ,09% -1068
2ol | 1348 U8 R ] 235 | =381 0012 5T [ 107 FdLG .62 [-20.3 0.092 18581 |
GO0 | -154 0170 -1766 |-281 0012 364 | 107 2418 -1B41 |B02 0088 3164 |
TE0 [ -15.4 1Ty 2585 | -382 0042 583 | 107 3438 2725 [-18.5 0105 -41.23
mog | -13.5 06T 3001 | -E2E Q012 TAE | 108 3476 -6 (189 0113 -47.44
1500 | -184 r13L 4495 | -3823 0012 1325 11.1 &.0587 -04.TE [-1B.5 0115 5755
2000 | -17.5 Q127 -BTeE | -3331 0012 1E8.B83 11.5 3747 -T4.27 [-E0] L. 7430
2500 | -19% 0002 TE00 | 376 0013 2434 11.8 308 -be0R 213 0QEG -10E,76
2000 | -20.2 002§ -109.02 | 3659 0014 2721 1148 a.095 -119.1% [|-19.5 0106 -145.05
3500 | -1R2 012% -12210 | 362 0015 3045 11.9 3.002 -142.02 [-184 0181 -150.83
4000 | <167 0,146 -13585 | 357 0016 JE.014 11.8 A.674 -16048 [-13.6 0,117 -177.74
45003 | -L54 017 -14564 | 352 0017 3756 113 3.68T7 1vl48 |-19.9 0.102 16375
S000 | -39 0203 -163.49 | 845 0019 4255 ] 13 3476 14898 |-2l.B8 008G 14569
Bl | <119 DA -1TEI0 | 234 0021 45.70 | 104 3861 1260|226 0075 L3564
GO0 -85 0323 17728 | 318 4026 5156 6 3030 10361 |-23.1 0070 L4854
GI0D R0 0,399 168,55 | 300 0032 5235 &3 4734 B0RR |-204 0095 173.50
700D -B.& 04583 15R1I0 | 2853 Q038R 5050 77 2430 BT42 |-185 0148 -177.22
TI | -6 04625 14607 | 266 G047 4606 | & E043 3524 [F138 0204 -17948
B =41 0470 138,74 | 263 0055 2946 4,4 1,653 1301 |-18.% 0246 172,16

T Datn abtaioed fram messurements on gn individual device mounted io an HPE3040 Seree Modular Package @ T, = 35°0,

"ﬁl] datn isted mepsueed with g 10 nF monoblosk capneitor connected in series betwesn two onechip low-frequency
extansion pads

EMAChO03ey A1



\ditional EMMC-5003 Perf Characteristl

(NMpp=+0.5V @ 155 mA, Vgg e -5V & <11 mA) {¥pp = +5.53Y & I35 mA, Vgg = -5Y @ <13 mA)
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Figure 6. Figura T.
Typical Bmall-Signal Gain vs. Typical Moise Figure
Temperatura Performance
[\fm=+ﬂ_5 VO 155 i, "‘rSS =-5Y @ -13 rwh) (Ypp = +5.5Y @ 135 nuh, Vgg =-5Y @13 mA}
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Figure . Figure 9,
Typical Qutput Power @ 14dB Gain Typical Second and Third Harmonics
Compression (I71gp) and $dE Gain vs, Fundamental Freguency
Compression (Pg,.) va. Frequency atP,, =10 & 0 dBm
Hote:

All data measured on individual devicas ooounted in an HRE3040 Series Modular Microclecwit Package
B T e = 26°C, except where noted.

Thizdata sheat contoing o vorsety of bypleal and puarantesd pecformence data. The infermotlon supplied shaubd not b isterpreted os o eamplete
ligt of crouit specifentions. Lo tha daes Wt Lo Leson tppiesr refers to che Sich pereentile pesfarmanss, For adiitissial snfreaisee contaet powr
loca] HF anlis eoprosantative,
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