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2454 Video/Andio BF Maduie

MMENTIONS & Pin Definition
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AWMEI4RE Module Application Circuit
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SWdittite  Hmc4a14vs8G / 414MS8GE

MICROWEVE CORPORATION w0808
\r‘

Typical Applications

This amplifier Is Ideal for use as a power
amplifier for 2.2 - 2,7 GHzZ appiications:

» BLUETOOTH
« MMDS

Functional Diagram

N IIEEEI—“% [T18: vPDY

NC (20T T VeC
ouT BTk T8 VPD2
OUT L 4] 75! GND

:

;

i

— PACKAGE BASE

Gahs InGaP HBT MIMIC

POWER AMPLIFIER, 2.2 - 2.8 GHz

Features

Gain: 20 d8

Saturated Power -+30 dBm

32% PAE

Supply Voltage: +2.75V 0 +5.0V
Power Down Capability

Low Externai Part Count

General Description

The HMC414MSEG & HMOCHAMSBGE are high affl-
clency GaAs InGaP Meterojunction Sipolar Tran-
sistor (HET) MMIC Power amplillers which operate
betwaen 2.2 and 2.8 GHz. The ampliler is packagsd
in & low cost, surface mount 8 leaded packags wilh
an exposed base for Improved RF and thermal per-
formance. With a minimum of edternal components,
the amplifier provides 26 ¢8 of gain, +30 dBm of satu-
rated power at 32% PAE from a +5.0V supply voltage.
The amplifier can alse operate with 4 3.6V supply. Vpd
can he used for full power down or RF output powe
cuivent confrol

Electrical Specifications, T, = +25° C, As a_Function of Vs, Vpd = 3.6V

Vs=38V ¥ = BIOV
Parameter

Min | T | Mex | Min | e | Max | Unis
Fraquenty Range 22-28 22-428 GHz
Gain 17 20 25 1T = 25 8
Gain Variztion Over Temperaturs [eXic) 0.04 .03 0,04 | &B/C
Input Return Loss a 4 cB
Cunput Retum Losa -] 8 B
Cutput Power lor 1 dB Comprassion (F1dB) 24 25 23 &5 d8m
Saturated Qutgut Power [Psay 27 a0 asm
Cutput Third Order intercest {1P3) 20 35 35 30 B
Neise Figure 6.5 0 48
Supply Curtent fleg) Vod = GV £ 3.6¢ 0.002/240 D002 380 ma
Cormrol Currsm {ipd) Vod =36V 7 T mA
Switching Spesd O OFF 45 45 nE

For price, delivery. and lo place arders, please contact Hitlite Microwave Corporation:
20 Alpha Road, Chelmsford, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line al www.hittite.com
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Hittite HMC414MSSG / 414MSSGE

e OF s GaAs InGaP HBT MMIC

POWER AMPLIFIER, 2.2 - 2.8 GHz

Gain vs. Temperature, V5= 3.6V Gain vs. Temperature, Vs= 5.0V

QAN (48

2 21 23 23 23 25 25 27 20 2E O3 2 a1 22 23 24 X5 26 2¢ 28 28 3
FREGUENDY (GHZ) FREQUENCY (GHZ)
Return Loss, Vs= 3.6Y Return Loss, Veo 5.0V
g s
o
8 -3
g
3
=
[}
[+
2 21 22 23 24 235 2& 27 24 23 3 2 21 22 23 24 23 2¥ 27 28 2% 3
FREQUENCY [GH FREQUETCY (GHZ
P1dB vs. Temperaiure, Vs= 3.6V P1dB vs. Temperaturas, Vs= 5.0V
a2 " o4
n n
= pd
= =
24 24
=2 iz
T ™ oqes T
g 18 Fasasfaund & @
o 18 PP A o W
2 14 4 T 1wk
& 12 - -4
1 f- 10
3 3
8 L3
4 4
2 faraakrrntiyan 2
H e z
2 21 &2 29 24 26 25 2T 28 RF OO 2 21 22 23 24 25 2 AT 208 2% 3
FRECUENCY (GHZ) FREQUENGY (GHZ)

For price, dalivery, and to piace orders, please contact Hittlte Microwave Corporation:
20 Alpha Road, Chelmsford, MA G1824 Phona: 7B-250-3343 Fax: 978-250-34373
Qrder On-line at www.hittite.com
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HMC414MS86G / 414MS8GE

Pt (B}

2 24 22 23 24 2§ 28 47 28 28 5
FREQUENGY (3HZ)

Power Compression® 2.4 GHz, Vs= 3.5V
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IRPLIT PCAYER (dEm)

Cutput IP3 vs, Temperature, Vs= 3.6V

93 {dEim)
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2 @2y BE A3 23 RS 26 7 26 28 3
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GaAs InGaP HBT MMIC
POWER AMPLIFIER, 2.2 - 2.8 GHz

Psat vs, Temperattre, ¥s= 5.0V
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cwnandBEosRREREERE

420§ 5 4 2 0 2 4 B B 1912 118
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SEcaBRLRRRSREERES
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Far price, delivery, and 1o place orders, please contact Miitiie Microwave Garporation:
20 Alpha Road, Chelmstord, MA 01824 Phone: 978-250-2343 Fax: 978-250-33973
Crdar On-line at vawwhiltile com
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aHitiite HMCAHAMSSG / 414MSEGE

M&‘?"’A"E CORFORATION wsoss GaAs InGaP HBT MMIC
2 POWER AMPLIFIER, 2.2 - 2.8 GHz

Reverse Isolation
vs. Temperature, Vs= 3.6V Power Down Isclation, Vs= 3.6V
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For price, deiivery, and o place orders. pisase contact Histite Microwave Comoration:
20 Alpha Road, Chalmsford, WA 01824 Phone: 978-250-3343 Fax: 678-350-3373
Crder On-line at www hittite.com
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H““iﬁ HMCA14MS8G / 414MS8GE

mcx-we CORPORANON via 655
_ Gads InGaP HBT MMIC
g‘g POWER AMPLIFIER, 2.2 - 2.8 GHz

Absoluste Maximum Ratings

Collector Blza Vohage {Vee) +5.5vde ﬁ
Cortral Vefiage (Voo Ypd2) 140 Ve " ELEGCTROSTATIC SENSITWE DEVICE

)
PF input Poser (RFin)(¥s = +5.9,

52 OBSERVE HANDUNS PRECAUTIONS
Vpd = +3.5 Vo)

Junetion Temparatum 150°G
Continuous Pdise (T = 85 "G}

+17 cBm

{darate 2F TG 3bove 85 G L7Es W
Thenmal Resistance —

(iunction o ground peddie) e
Storegs Temperatura -85 10 +150 4G
Ciperating Tempstatile -4 to 485 G

Qutline Drawing

.22 e
| 28D

SXPUSED GROURD PARDLE
M4ST BT CON w©

WH ﬁ_i!—-j‘j RI76 GROLKD.
HES t sEin
—— L ISP bt . (I
LaT SUMBER 55 I} [gf;ﬁ]
2 N1
[J u]
: FEEED
i (&7
43 {1.10]
(13 M |
; HITES:
i l I Lons Tl ] 1. LEACFAAME MATERIAL; COPPER ALLOY
0256 {0 £5] TIP - +.500 050
P 2. THMENSHINS AFE (4 INGHES ML AMETERS]
s [a :B] TPl bon A, DIMENSICH DOES MUY ICLUBE MOLDRLASH OF 01507 PER SIDE.
‘ A DIMENSIGH /D HOT INGLUDE WOLDFLASH OF 0 23mvn PER SIGE.

5, MLLGROUMED LESS AN GROLID PRDDLE MHUST BE SCLOERED TO

FCT RE SHOUHD.
Package Information
Part Humbar Package Body Materal Lead Finish KEL Fating Package Marking &1
HMCLHMBEG Lerw Straas Injection Molded Plastic 8n:Fb Soldar HsL ™ ;:;‘;
HMSUIAMEESE | AobS commitant Low Stiess injaction hioided Plastie | 100% mato 5 wsu & x%‘;(

[ Max paak reflow temperatwire of 235 <G
[2] Max poak refiow temparatuss of 280 °C
£ 4-Digit tat number X000

For price, dellvery, and 1o place erders, plaase contact Hittliie Microwave Corporation:
20 Alpha Road, Chelmsiord, MA 01824 Phone: 978-250-3343 Fax: 978-250-3373
Order On-line at www.hittite.com




HMC414MS8G / 414MSBGE
MICECMWAVE CORPORATION 503 3568

eltg’ GaAs InGaP HBT MMIC
POWER AMPLIFIER, 2.2 - 2.8 GHz

Pin Descriptions

Pin Numbar Funston Drepatiption interfzce Sehamatic
+ RBFIN Thiz pin in AT couplact and matched to 30 Ohms fremn 2.2 t0 2.8 GHz. BFIN o--_l §-———
2 NG Not Conneciad,

CRFOUT
3,4 RFOUT RF outpul and DO biaa for the quiput stage. :,
ok
. QGHD
= SHD Ground: Backmide of package has sxposed metal ground slug that must be A.Em
2 connectedta ground theu 3 short path. Viss under the device are required. "
¥
vPoz
Power contral pin. For maximum power, this pin should be conngcisd to
6.8 Vpdi. Vpd2 3.6\ For 5V opetation, & dropping resisor is raquired. A higherveliagsis
nct recommended, For fowa igh current, 1his voltage can ke reduced.
]
Yoo
5 vee Power supply voltage for the first ampiifier stage. Anexlemsibypass Vm
aapaciter of 330 pF in Fequired &3 shown in the application s hemade. ‘\:

For price, delivary, and to place orders, please contact Milite Microwave Corporatlon:
24 slpha Road, Chelmsiord, MA 1824 Phone: 978-250-3343 Fax: 978-260-3373
Crder On-tine at www.hittite.com
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Ilittite HMC414MS8G / 414MS8GE

M ICIAVE CORPORATION wesess Gafis InGaP HBT MMIC
POWER AMPLIEIER, 2.2 - 2.8 GHz

Evatuation PCB

bt R o~

snin L
tniNpesnnRYn T 5T aRnT s anE 12

41

GHE RS s a
o

Sv—— o on

H @ El = e 3 b ?“i””
TR
rev |, TUIEEIEG rrou
1050741
.. . MSB . . .

* For 5V operation en Vet fine.
select RY, A2 such that 3.6V is
presented on Ping 8 and 8.

List of Materials for Evaluation PCB 105006 17

rom Desstigtion The circuit board wsed in the final application
P PCB Wowt SMA RF Gonnector should use RF cireuit design lechnigues. Signal
. P BT Hesdar lines should have 50 cohm impedance while the
&t 27 pF Capackor, 6602 Fig. package ground lpads and exposed paddie should
P 106 pF Capathor, G403 Py, be connected dirsctly to the ground plane similar to
08.C5 330 pF Capachor, 0603 Phg. that shown. A sufficient number of VIA holes should
o7 2.8y Capesitor, Tamtalam be used to cennect the top and botiom ground
o i Imuetor 0603 Phg. planes, The evaluation board should ke mounted

OAIANEEG  HMCAIAMSBCE to an appropriate heat sink. The evaluation circuit
Ut Asrplitier board shown is available from Hittite upen request,
FopH 195074 Eval Board

[} Refargnas thia numbar when ordesing complads avaluaton PCB
[2] Circuit Board Matenak Pogars 4250

For price, delivery, and 1o place ardars. please contact Hittite Microwave Corporation:
20 Alpha Road, Cheimsiord, MA 01824 Phone: §78-250-3343 Fax: §78-250-3373
Order Cn-line at www.hittite.com
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Hﬁﬂﬁ HMCA414MS8G / 414MS8GE

MICROWAVE CORFORATION. 3155 GaAs InGaP HBT MMIC
POWER AMPLIFIER, 2.2 - 2.8 GHz

Application Circuit

Mt

Vs

[n]
R

cs
Ry ?Rﬂj

v~g2 Ves
‘H\i Bl (PN g {PN }

% 3 T2 Ein

N f
o ‘\C HMOAT AMSES —E?;Q:I%—T_}*—C’r“ii—o

(N 3.4) 'j:'

l
GND TLe T2 ii%)
(P 2,3) 'mpedance | SOORm | 5GOhm | 50 Ohm

Longin L5ty 0.5 0"

 For 3¥ gpatation on Vot Hre, sslect R1, B2 such %hat 3.8V is presgntsd on Pins 6 and 8.

For price, delivery, and to place ordars, please contact Hittite Misrowave Corporatiom
20 Alpha Road, Chelmsiord, MA 01824 Phone: 878-250-3843 Fax: 978-250-3373
Order On-line at wwwhlitite som
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