wj | ECPO053

Y2 Watt, High Linearity InGaP HBT Amplifier

TriQui

SEMIC

4

Product Features

2300 - 2700 MHz

13 dB Gain @ 2450 MHz
+28 dBm P1dB

+43 dBm Output IP3
Single Positive Supply (+

5V)

Lead-free/green/RoHS-compliant

16pin 4mm QFN and SOIC-8

packages

Applications
o WLAN /WiBro

Product Description

The ECP053 is a high dynam

a low-cost surface mount package.

HBT is able to achieve hig

h performance for vario
narrowband-tuned application circuits with up to
dBm OIP3 and +28 dBm of compressed 1dB pow@l

housed in a Lead-free/green/RoHS-compliant
and 16-pin 4x4 mm QFN SMT packages. All (@ S

100% RF and DC tested.

The ECPO053 is targeted for Usy

wireless infrastructure where

power is required. An injeia

ECP053 to maintain higp
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Specifications @ ®@ @ & “Typical Performance ®
& @@ § &
Operational Bandwidth MHz Q@O |[§ A@)o ©@ Frequency MHz 2350 2450 2650
Test Frequency MHz Y (@)345065F S21 - Gain dB 135 13 125
Gain dBT 1 o @& si1 B | 95 | 125 | -20
Input Return Loss & < @% &> 522 dB 14 | 13 | -105
Output Return Loss 5 § 3 @§ Output P1dB dBm +28 +28 +27.5
Output P1dB @7 dBn@ 4+25¢ +28 Output IP3 dBm +43 +43 +42
Output IP3 @ % d@ +4@ + @ Noise Figure dB 5.3 5.3 5.3
Noise Figure ~ Q) @ O |, Supply Bias® +5V @ 250 mA
Test Frequency MHZ E?w &\%50 4. Typical parameters reflect performance in a tuned application circuit at +25 °C.
Gain @ aB{S" pa 125
Input Return Loss ®® @7 105
Output Return Loss @ @ 22
Output P1dB @& @Bm N +275
Output IP3 @ @9 dBm +42
Operating 0urrg§@ange mA | 200 | 250 | 300
Device Voljage; V00@ \ +5
SV &

Pin 1 i used agyaw
pull 12mA o nt
typicallyw 262 mA.)

Ab
©)

@@orage Temperature

@ RF Input Power (continuous)
Device Voltage

Device Current

Device Power

Thermal Resistance, Rth

Junction Temperature

s tiless ophel noted. T =25°C, Vsupply =+5 V in tuned application circuit.
astfewith twi s at an output power of +11 dBm/tone separated by 1 MHz. The
iescent current or operating current under small-signal conditions into the
%g It is expected that the current can increase by an additional 50 mA at P1dB.

erence voltage for the internal biasing circuitry. It is expected that Pin 1 will
when used with a series bias resistor of R1=100Q. (ie. total device current

3 product is used to calculate the 301P using a 2:1 rule.

ute Maximum Rating

-65 to +150 °C
+22 dBm
+8V

400 mA

2W

60°C/W
+200°C

Operation of this device above any of these parameters may cause permanent damage.

WJ Communications, Inc e Phone 1-800-WJ1-4401 ¢ FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com, www.TriQuint.com

Ordering Information

Y Watt InGaP HBT Amplifier

(lead-free/green/RoHS-compliant 4x4 mm QFN Package)

% Watt InGaP HBT Amplifier
(lead-free/green/RoHS-compliant SOIC-8 Package)

ECP053D-G
ECP053G-G

Standard tape / reel size = 500 pieces on a 7” reel

Specifications and information are subject to change without notice
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o ECPO53 THQuirst @

Y Watt, High Linearity InGaP HBT Amplifier SEMIC UCTOR
TN
Typical Device Data (QFN 4 X 4mm) &, @%9

S-Parameters (Ve = +5 V, lcc = 250 mA, T = 25 °C, unmatched 50 ohm sy%

&

Gain/ Maximum Stable Gain

‘7 DB(|S(2,1)]) — DB(GMax()) |

-
M A

15 \/W\/\,\/ —
AN~

Gain (dB)

2 22 24 26 28 3
Frequency (GHz)

Swp Min
2GHz

able gain is shown in the dashed red line.
Hz increments.

it is expected that actual gain will be higher, up to the max{
The impedance plots are shown from 2 — 3 GHz, with

S11 (ang) S21{dB) &S i) { S12 (ang) S22 (dB) S22 (ang)

2 5.19 117.90 ) -59.39 .44 168.21
21 2852 -70.26 2.32 168.14
22 -28.05 -78.03 2.5 166.38
23 -28.09 -83.20 2.09 165.22
24 2751 -94.92 2.08 163.14
25 @ 2785 -102.45 2.00 162.20
26 30.16 -27.56 -114.98 173 159.28
27 -40.79 27.79 -126.32 161 157.01
28 51.38 2817 -136.65 1.30 154.15
2.9 6177 2871 -144.45 118 150.88

3 71.90 -29.04 -156.57 114 148.06

O W W J.COM
et

1-B00-951-4401

& RF OUT
@ s °J4
E) @ 45422TAW REV — FIBIZ
(:Z’ 454227PC REW -
& :

@6@ shunt capacitors — C8, C9 and C10. The markers and vias are spaced in .050” increments.

Specifications and information are subject to change without notice

WJ Communications, Inc e Phone 1-800-WJ1-4401 e FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com, www. TriQuint.com Page 20f9 May 2009



o ECPO53 TiQuirit @

Y2 Watt, High Linearity InGaP HBT Amplifier SEMI UCTOR

- @
2350 MHz Reference Design B @

Typical RF Performance at 25 °C
Frequency 2350 MHz |

S21 - Gain 135 dB o

S11 — Input Return Loss -9.5dB :w

$22 — Output Return Loss -14 dB g B

Output P1dB +28 dBm 5 " -
(Cﬁ—)ll-itEBL::IItEn:z, 1 MHz spacing) +43 dBm =4 . e cap e

Noise Figure 5.3dB i 7 ? I I =
Device / Supply Voltage +5V ;::mzn;::,m e ’ !

Quiescent Current 1) 250 mA ek on e e o o ™

E&OSSD 2.3-2.4GHz

A 29

1. This corresponds to the quiescent current or operating current under
small-signal conditions into pins 10, 11, and 16.

ECPO053D 2.3 - 2.4GHz

0 Q/W h
]
5 1 A
= 28
= T a
~ 104 o
N
n 27 KA
3 .15 - —O0IP3 —P1dB o
& &
7] N
20 4 26
25 ‘ 25
2.25 23 2.35 24 2.45

Frequency (GHz)

n Circuit (ECP053D-PCB2450)

45V

=
R1000hm +5.6 Vzener

Frequency

S21 - Gain R . &
S11 - Input Return Lo$sy” e S ey -
N4 Than S Er W 5 ey B o
S22 — Output Returp(9ss | D] E = T
4 9
Output P1dB /o)~ /@ o w  El -
> . Leopr capE E 6 I7 8 Loomi = s
Output IP3 4 | +43dBm ot B8] ]
(+11dBm / tone, N@pmng& . LIt e 1 L]
- - S e n
Noise Flgg‘r}é\\? 6)\\% 5.3dB s
%)
Device/&pply VGlrage +5V
Quiesgsht Curréap™ 250 mA
1. Thj onds tq hg)quiescent current or operating current under
smalIsgignal consithgrs into pins 10, 11, and 16.
@§ ECPO053D 2.4 - 2.5GHz ECP053D 2.4 - 2.5GHz
@ 0 14 44 29
sS—— | = ——— 13
® g
) —S11 —S22 —S21 @ T )
~ -10 —712 3T 5 &
@ » I B s S fa7 =
@ & 15 | T o —O0IP3 —P1dB @
- o & 3
~ (@] o
» -20 - 41 4 + 26
-25 ‘ 9 40 ‘ ‘ 25
2.35 2.40 2.45 2.50 2.55 235 24 245 25 255
Frequency (GHz) Frequency (GHz)

Specifications and information are subject to change without notice

WJ Communications, Inc e Phone 1-800-WJ1-4401 e FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com, www. TriQuint.com Page 30f9 May 2009



o ECPO53 TiQuirit @

Y2 Watt, High Linearity InGaP HBT Amplifier SEMI UCTOR

TN
2650 MHz Application Circuit (ECPOSBD—PC@@GS ©
S

Typical RF Performance at 25 °C £D) o
Frequency 2650 MHz B%, % (X< o

S21 - Gain 12.5dB

S11 - Input Return Loss -20 dB ]

S22 — Output Return Loss -10.5dB . V Qo Qi

Output P1dB +27.5 dBm B QK Py D & Hon
Outgut IP3

(+11 dBm / tone, 1 MHz spacing) +42 dBm B oew

Noise Figure 5.3dB
Device / Supply Voltage +5V

Quiescent Current 250 mA ©@ @%9

1. This corresponds to the quiescent current or operating current under
@ 53D 2.6 - 2.7GHz
/\

small-signal conditions into pins 10, 11, and 16. %?

ECPO053D 2.6 - 2.7GHz @ L;'&y
S A

0 & 14 @ Q >) (,~w<h 29
. © &GS I
A
S ) = 40« 27 m
S = =
—s11—s22 <62 @ N
& 154 @ T a7 % %
o @ —0IP3 — P1dB b
220 1 T~ @ 1 2

40 T T 24

_252.55 2.‘60 65 %\.AYO 2.7 & 2.55 2.6 2.65 2.7 2.75
ér puenc z) @ &@ Frequency (GHz)
S

Specifications and information are subject to change without notice

WJ Communications, Inc e Phone 1-800-WJ1-4401 ¢ FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com, www.TriQuint.com Page 40f 9  May 2009



9 £ CPO53 TiQui

4

Y2 Watt, High Linearity InGaP HBT Amplifier SEMI UCTOR

Typical Device Data (SOIC-8)

S-Parameters (Vcc = +5 V, lcc = 250 mA, T = 25 °C, unmatched 50 ohm sy:
s11 <%3>

Swp Max
3GHz

Gain/ Maximum Stable Gain

‘7 DB(|S(2,1))) — DB(GMax()) |

15%

A A AN~
A

Gain (dB)

2 22 24 26 28 3
Frequency (GHz)
2GHz
Notes:
The gain for the unmatched device in 50 ohm system is sho 82 . 03 uned circuit for a particular frequency,
it is expected that actual gain will be higher, up to the max alil . im@niystable gain is shown in the dashed red line.

The impedance plots are shown from 2 — 3 GHz, with

Freq (GHz) S11 (dB)

S12(dB) S12 (ang) S22 (dB) S22 (ang)

2 -4.32 (0‘"’ (S29.98 -69.43 -2.68 153.43
21 -5.19 / -29.24 -77.01 273 152.75
22 -6.37 -29.95 -85.66 -2.64 151.06
23 777 -29.73 -97.77 -2.61 150.21
2.4 -9.66 -29.40 -107.36 -2.41 148.05
25 -11.95 -28.25 -117.61 -2.29 145.47
26 -14.01 % & -28.48 -129.89 -2.06 143.26
2.7 -13.24 @Bj @) -6297 -29.29 -154.29 -1.86 139.45

-74.99 -29.93 -164.37 -151 134.98

13

28 10599 @7 61

2.9 /ﬁ 0 (N8, & g8 -30.48 -176.10 -1.34 130.45
3 - EOLETN 7@ -99.32 20,85 168.90 -1.30 125.67

P AV
@@p@&@tj@? Circuit PC Board Layout

[

-
& m - 1-B00—851-4481

@:
®® Y @  nE@uOmyn
©) Q7

452018AW REV 1
452916PC REY 1

G; g Circuit Board Material: Top RF layer is .014” Getek, 4 total layers (0.062” thick) for mechanical rigidity

@ 1 oz copper, Microstrip line details: width = .026”, spacing = .026”
@ The silk screen markers ‘A’, ‘B, ‘C’, etc. and “1’, ‘2’, “3’, etc. are used as placemarkers for the input and output tuning
@ shunt capacitors — C8 and C9. The markers and vias are spaced in .050” increments.

Specifications and information are subject to change without notice
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i ECP053

Y2 Watt, High Linearity InGaP HBT Amplifier

4

UCTOR

TriQui

SEMI

2350 MHz Reference Design

Typical RF Performance at 25 °C

S21 — Gain 13 dB

S11 - Input Return Loss -9.5dB

S22 — Output Return Loss -11.5dB

Output P1dB +28 dBm
(QlLitEBL::/ItoPn:z, 1 MHz spacing) +44 dBm E%Ton
Noise Figure 5.3dB S
Device / Supply Voltage +5V

Quiescent Current ) 250 mA

1. This corresponds to the quiescent current or operating current
under
small-signal conditions into pins 6, 7, and 8.

C=56pF

The transmission ine length are from the @

edge of the ECPOS3G pins o the center of the Oday/bnent.

Allpassive components are of size Of

?

S11 & S22 (dB)

_ Frequency
S21 - Gain A~
S11 — Input Return Loss(>
S22 — Output Returp\@&s’é

cap
ID=C!

PORT

P=2
2=500hm

h placed at
silk screen marker 8 on the WJ
evaluation board as shown.

This
silk screen markers 1 and 2 onthe W.J
evaluation board as shown.

29

— 28

T 27

—OIP3 —P1dB

P1dB (dBm)

25

24

2.3 2.35 2.4 245

Frequency (GHz)

+5V

+5.6 V zener

Q
outputP1dB <X @ -
ouputiPs . © L A o x
+ Z=50 Ohm C=56pF Z=500hm
(+11 dBm / tone, 1 Nﬁ}wpacing) /& 43 dBm D =
Noise Figur @ 5.3 dB
H (7 o2 - oo %
Device / ly ¥al tage BV o i S e o
. A‘n Q 250 mA (hevensmesoninglengha tonte et I onthew) evaltion board s shown S Wz I I
1T {/quiescent current or operating current " 0% e - N S - )
dnditions into pins 6, 7, and 8. ik screen ke, n he W sikscroen maker 8 n e W0
@ ECPO053G 2.4 - 2.5GHz ECPO053G 2.4 - 2.5GHz
@ 0 14 44 29
)
@ N 10 12 § a a
@ ) = = a2 s T2 =
@ B 15 tu & 8 —OIP3 —P1dB g
J‘) e} o
41 4 + 26
-20 + 10
—S11 —S22 —S21
-25 T t T 9 40 T T 25
2.35 2.40 2.45 2.50 2.55 2.35 2.4 2.45 25 2.55

Frequency (GHz)

WJ Communications, Inc e Phone 1-800-WJ1-4401 « FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com

Frequency (GHz)

Specifications and information are subject to change without notice
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4

UCTOR

TriQui

SEMI

wj | ECPO053

Y2 Watt, High Linearity InGaP HBT Amplifier

TN
2650 MHz Application Circuit (ECPOSBG—PC@@%%@

Typical RF Performance at 25 °C
Frequency 2650 MHz

1. This corresponds to the quiescent current or operating current under

small-signal conditions into pins 6, 7, and 8.

S$

This component should be placed at
on the WJ

‘This component should be placed at
silk screen marker 1 on the the WJ

silk screen marker 9 on
evaluation board as shown.

S21 - Gain 11.5dB
S11 — Input Return Loss -12 dB
S22 — Output Return Loss -7dB
Output P1dB +27.5dBm @
81%?8%/'{':;2, 1 MHz spacing) +44 dBm Soam  Elior Y. Ceepr  ZSoom
Noise Figure 5.3dB % 4
Device / Supply Voltage +5V 3 - B
Quiescent Current 250 mA e‘;;‘{;’;;g‘;é‘:g;"gm‘g,mmmmem @ - I
S

Al passive components. ar§sue 0603 unkess w@eu

15 29
13 r 28
u | @(743 1 tor §
k=)
e @) 2 —OIP3 — P1dB =
o & @ 10 @ Q421 126 T
SFOEROEE 2
7 \\\@\\\ %5 41 125
— DBISWD) R) DB(IS@) —?g@m R T
5 7 > @ o /20 40 . i 24
2.55 2. s 255 26 2.65 27 275

WJ Communications, Inc e Phone 1-800-WJ1-4401 « FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com

o
u
@

k-1
c

S

Frequency (GHz)

Specifications and information are subject to change without notice
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TriQui

SEMIC UCTO
ECP053G-G Mechanical Information

&’
This package is lead-free/green/RoHS-compliant. The plating material on the leads is NiPdAu. | @ a '%ith both lead-free

(&pmp
( sol e&processes.

»a ECP053 $

Y2 Watt, High Linearity InGaP HBT Amplifier

Outline Drawing L
e marked with an

NoTES:

8 7 6 5
E E E E i ' mn(%fwmmw 3G-G”  designator  with  an
5 ongzane & s oy o e @ umeric lot code on the top surface of the
HIEEING 5 oo e kTS e @ age. The obsolete tin-lead package is
o || ECPODIG-G g | B LA R T % rked with an “ECP053G” designator
i ——_| \D e o gos -z @ ollowed by an alphanumeric lot code.
@ S ——— @Um@ @
oS S ’55‘"‘3“% ape and reel specifications for this part are
g g g g 3 @ ated on the website in the “Application

@dotes" section.

ESD / MSL Information

A(}autian! EZD sensitive device.

e,

hx 45
INDEX CHANFER

9@@

BACK SIDE

oo ESD Rating: Class 1B
Value: Passes between 500 and 1000V
i Test: Human Body Model (HBM)
o Standard: JEDEC Standard JESD22-A114
MSL Rating: Level 2 at +260 °C convection reflow
Standard: JEDEC Standard J-STD-020
Mounting Config. Notes
L an d Patter n 1. A heatsink underneath the area of the PCB for the mounted
device is strictly required for proper thermal operation.
Damage to the device can occur without the use of one.
2. Ground / thermal vias are critical for the proper performance
of this device. Vias should use a .35mm (#80 / .0135")
SO%Q‘EEX diameter drill and have a final plated thru diameter of .25
% mm (.010).
E CD 3. Add as much copper as possible to inner and outer layers
near the part to ensure optimal thermal performance.
C D) D 4. Mounting screws can be added near the part to fasten the
. board to a heatsink. Ensure that the ground / thermal via
( )} — D _ region contacts the heatsink.
! O O oW c oo 1:27 piTCH, T 0 0 o 5. Do not put solder mask on the backside of the PC board in
! e/ NV o o o . + o4 0 &0 6'4 the region where the board contacts the heatsink.
L**04%**J 00 o 0 -6+4 T 6. RF trace width depends upon the PC board material and
@ construction.
@v & 7 /\/j\ 7. Use 1 o0z. Copper minimum.
\ 38 1= 8.  All dimensions are in millimeters (inches). Angles are in
%OMFDNENT e 267 —f BACKSIDE THERMAL 76— de rees.
% CONTACT AREA A g

Specifications and information are subject to change without notice

WJ Communications, Inc e Phone 1-800-WJ1-4401 e FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com Page 80of9 May 2009



4 ECPO53 TriQuint @

Y2 Watt, High Linearity InGaP HBT Amplifier SEMI UCTOR

TN
ECPO053D-G Mechanical Information &, %%9
This package is lead-free/Green/RoHS-compliant. The plating material on the pins is annealed matt @/eré§ . It is compatible with

e
both lead-free (maximum 260 °C reflow temperature) and leaded (maximum 245 °C reflow ..{@ Idering processes.

Outline Drawing

e % eoponent will be marked with an
2 [E) 2 A . . -
(oo} ® g 29 @ designator with an alphanumeric lot
TERMINAL #1——_| @ @ godeon the top surface of the package. The

IDENTIFIER \‘
PART W
NUMBER
ALPHA—NUMERIC
LOT CODE
~E0536

]

@ 053”  designator  followed by an
alphanumeric lot code.
ape and reel specifications for this part are

ated on the website in the “Application
otes” section.

2X [Fole]

2.30+.05—

(DATUM E)\Q.—.fw 15+ 05

- f—16X.35 %
3| 1 I} No
T
NHER 16X 50 .05 ) et noreo, AU rune co
T EC STANDARD A 3’ SSuE £ (vama
} - VEE) FOR THERNA ACED PLASTOAY
” | ! om0 PACAgE ).
TERMINAL #1 1.16+.05
L= IDENTIFIER | o Noge T ING CONFOg
[ B R N e @

) L
=1 g A
/ B L—rlos | O 23008 N
o~ T = @ oo el @ Caution! ESD sensitive device.
& ApPUIES To e EXPDED Croui,
s s son

> 4 ) ~reefce sooy o
B, RMA = Ppa ot ASWIOLD PARTING U . .
J ] A o Mﬁ wwn ESD Rating: Class 1B

[Fofe]

ESD / MSL Information

il

% Value: Passes between 500 and 1000V

3x (1

45ies @ Test: Human Body Model (HBM)
@ Standard: JEDEC Standard JESD22-A114

MSL Rating: Level 2 at +260 °C convection reflow
Standard: JEDEC Standard J-STD-020

Mounting Config. Notes

1. A heatsink underneath the area of the PCB for the mounted
device is recommended for proper thermal operation.
Damage to the device can occur without the use of one.

2. Ground / thermal vias are critical for the proper performance
of this device. Vias should use a .35mm (#80 / .0135")
diameter drill and have a final plated thru diameter of .25
mm (.0107).

3. Add as much copper as possible to inner and outer layers
near the part to ensure optimal thermal performance.

4. Mounting screws can be added near the part to fasten the

GROUND/THERMAL WIAS ARE CRITICAL FOR THE PROPER PERFORMANCE H i
A OF THIS DEVICE. VIAS SHOULD USE A .35mm (#80/.0135") DIAMETER boa_rd toa heaISInk‘ E]:]SUre lhat the ground / thermal via
DRILL AND HAVE A FINAL, PLATED THRU DIAMETER OF .25mm (.010"). region contacts the heatsink.
2. ADD AS MUCH COPPER AS POSSIBLE TO INNER AND OUTER 5. Do not put solder mask on the backside of the PC board in
LAYERS NEAR THE PART TO ENSURE OPTIMAL THERMAL PERFORMANCE. the I’egiOn Where the bOard contacts the heatsink
T 12 i YICE GROLIND PADDLE-TO- 6. RF trace width depends upon the PC board material and
4, ADD MOUNTING SCREWS NEAR THE PART TD FASTEN construction. L.
THE BOARD TO A HEATSINK. ENSURE THAT THE 7. Use 1 0z. Copper minimum.
GROUND /THERMAL VIA REGION CONTACTS THE HEATSINK. 8  All dimensions are in millimeters. Angles are in degrees.

A DO NOT PUT SOLDER MASK ON THE BACK SIDE OF THE PC
BOARD IN THE REGION WHERE THE BOARD CONTACTS THE
HEATSINK.

RF TRACE WIDTH DEPENDS UPON THE PC BOARD MATERIAL
AND CONSTRUCTION

7. USE 1 OZ. COPPER MINIMUM.
8. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

Specifications and information are subject to change without notice
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