AH 114

YaWatt, High Linearity InGaP HBT Amplifier Product I nformation
Product Features Product Description Functional Diagram
e 60 —2500 MHz The AH114 is a high dynamic range driver amplifier in a (2

low-cost surface mount package. The InGaP/GaAs HBT
+24 dBm P1dB is able to achieve high performance across a broad range
+41 dBm Output IP3 with +41 dBm OIP3 and +24 dBm of compressed 1dB

. power. Itishoused in anindustry standard SOT-89 SMT
19.dB Gain @ 900 MHz package. All devices are 100% RF and DC tested.

* 145dB Gain @ 1900 MHz Iil IEI Iil
. " The AH114 is targeted for use as a driver amplifier in
Single Positive Supply (+5V) wireless infrastructure where high linearity and medium FEunction Pin No.
» SOT-89 SMT Package power is required. An internal active bias alows the Input / Base 1
AH114 to maintain high linearity over temperature and Output / Collector 3
. . operate directly off a single +5 V supply. This Ground 2,4
Ap p lications combination makes the device an excellent candidate for

) . transceiver line cards in current and next generation
* Final stage amplifiersfor Repesters  multi-carrier 3G base stations.

» Mobile Infrastructure
« CATV /DBS
» Defense/ Homeland Security

Specifications Typical Performance
Freguency Range MHz 60 1900 2500 Freguency MHz 900 1900 2140
S21 - Gain dB 135 145 S21 - Gain dB 19 145 14
S11- Input R.L. dB -10 S11- Input R.L. dB -14 -10 -25
S22 - Output R.L. dB -14 S22 - Output R.L. dB -10 -14 -20
Output P1dB dBm +23 Output P1dB dBm +24 +23 +23
Output 1P3 dBm +41 Output 1P3 dBm +40 +41 +40
IS-95A Channel Power dBm +17 Noise Figure dB 50 5.0 6.0
@-45dBe ACPR Supply Bias +5V @ 150 mA
Noise Figure dB 5.0
Operati ng Current nge mA 135 150 165 Typical parameters reflect performance in a tuned application circuit:
i Supply Voltage=+5V, | =150 mA, +25° C
Device Voltage \Y +5

Test conditions unless otherwise noted.

1. T =25°C, Vsupply = +5 V, Frequency = 1900 MHz, in tuned application circuit.

2. 30IP measured with two tones at an output power of +11 dBm/tone separated by 1 MHz. The
suppression on the largest IM3 product is used to calculate the 30IP using a 2:1 rule.

Absolute Maximum Rating Ordering Information
Operating Case Temperature -40to +85 °C AH114-89 Y2 Watt, High Linearity InGaP HBT Amplifier
Storage Temperature -65to +150 °C AH114-80PCB900 900 MHz Evaluation Board
RF Input Power (continuous) +12 dBm AH114-890PCB1900 1900 MHz Evaluation Board
Device Voltage +6V AH114-89PCB2140 2140 MHz Evaluation Board
Device Current 220 mA

Operation of this device above any of these parameters may cause permanent damage.
Specifications and information are subject to change without notice
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Typical Device Data

S-Parameters (VD3= +5 V, IDS =150 mA, T=

25°C, unmatched 50 ohm system)

Gain / Maximum Stable Gain

30

—_DB(S[24])* - DB(GMax)* |

25

Si1

Swp Max
3.075GHz

Swp Max
3.075GHz

20

15

Gain (dB)

10

1 15

2 25

Frequency (GHz)

Swp Min
0.05GHz

Swp Min
0.05GHz

Notes:

The gain for the unmatched device in 50 ohm system is shown asthe tracein black color. For atuned circuit for a particular frequency,
it is expected that actual gain will be higher, up to the maximum stable gain. The maximum stable gain is shown in the dashed red line.

The return loss plots are shown from 50 — 3000 MHz, with markers placed at 0.5 — 3.0 GHz in 0.5 GHz increments.

S-Parameters (Vps = +5V, Ips = 1560 mA, T = 25°C, unmatched 50 ohm system, calibrated to device leads)

Freq (MH2) Sl11 (dB) SINRE)] S21 (dB) S21 (ang) S12 (dB) S12 (ang) S22 (dB) S22 (ang)

50 -3.61 -169.14 23.08 149.67 -30.46 17.14 -7.74 -128.38
100 -3.31 -173.35 21.93 148.90 -29.57 14.05 -7.80 -143.29
200 -2.62 179.12 19.02 146.43 -27.97 9.40 -6.40 -169.43
400 -2.62 173.23 17.74 136.11 -27.96 10.86 -6.33 -179.95
600 -2.54 168.30 16.69 123.77 -27.96 10.86 -6.09 173.78
800 -2.39 163.31 15.62 111.53 -27.96 10.62 -5.86 168.37
1000 -2.27 158.06 14.57 101.13 -26.02 9.88 -5.68 163.12
1200 -2.21 152.89 13.55 91.40 -26.02 8.87 -5.58 157.73
1400 -2.16 147.55 12.54 82.69 -26.02 7.57 -5.37 152.46
1600 -2.05 142.54 11.65 74.35 -26.02 5.95 -5.20 147.09
1800 -1.99 137.85 10.70 66.99 -25.08 4.22 -5.20 141.71
2000 -1.84 133.47 9.91 59.96 -24.44 2.37 -5.05 136.43
2200 -1.68 129.41 9.13 53.84 -24.44 0.24 -5.01 131.29
2400 -1.46 125.20 8.46 47.68 -24.44 -2.39 -4.89 126.16
2600 -1.33 120.48 7.85 41.30 -23.27 -5.53 -4.88 121.19
2800 -1.20 115.03 7.22 34.74 -23.10 -9.13 -4.73 116.28
3000 -1.17 109.05 6.62 27.78 -23.10 -12.86 -4.66 111.40

Application Circuit PC Board Layout

L
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452923PC REV1

Circuit Board Material: .014" Getek, 4 layers (other layers added for rigidity), .062" total thickness, 1 oz copper
Microstrip line details: width =.026", spacing = .026"

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

Specifications and information are subject to change without notice
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900 MHz Application Circui

t (AH114-89PCB900)

Typical RF Performance B
sy
Fr equency 900 MHz Al passive components are of size 0603 unless otherwise noted. Z\ZePlZOG
. ID=C2
S21-Gain 19dB C=1000pF
[e]
S11 — Input Return Loss -14.dB 55 &8,
R=2700 Ohm : — C=56 pF
S22 — Output Return Loss -10dB -
Qutput 1P3 +
(+11 dBm/ tone, 1 MHz spacing) 40 dBm FaRT '%%24 |%E|§3 &ES PR
2250 Ohm C=56 pF R=0 Ohm C=56 pF  z=50 Ohm
Output P1dB +24 dBm <
Noise Figure 5.0dB 1
Supply Voltage +5V SRR, Nsé?%gm .géiélap
. = =1 pl
Supply Current 150 mA C12 should be placed at the silk screen C13 should be placed at the silk screen
marker "F" on the WJ evaluation board. marker "8" on the WJ evaluation board.

Measured parameters were taken at 25 °C.

Application Circuit: 900 MHz

L The capacitor should be placed
19° @ 0.9GHz from pin 3 of the AH114.

The capacitor should be placed
14° @ 0.9GHz from pin 1 of the AH114.

ACPR IS-95A vs. Channel Power
1S-95, 9 Ch. Forward, 30 kHz Meas BW, +885 kHz offset

20
is -40 freq = 0.9 GHz
10
F~ (ST i
% ® |—obegsiap* — DBUSI24I)* - -DB(S[2.2I)* a %0
g 3
= b -60 -
-10
-15
20 '70 T T T T
07 0.8 0.9 1 11 13 14 15 16 17 18
Freauency (GF2) Output Channel Power (dBm)
1900 MHz Application Circuit (AH114-89PCB1900)
Typical RF Performance s
=1e5 pF
Fr equency 1900 MHz All passive components are of size 0603 unless otherwise noted. sclz:;m
ID=C2
S21—Gain 145dB C=1000pF
S11 — Input Return Loss -10dB e
S22 — Output Return Loss -14dB L2 o -
Output 1P3 "
(+11 (E)Bm / tone, 1 MHz spacing) +41dBm Sl '23?&' 1B-Cs pT
7=50 Ohm =56 pF C=56 pF 7=50 Ohm
Output P1dB +23 dBm
Noise Figure 5.0dB
Supply Voltage +5V .%C)éza ) Siosor '?5?
=2.4 pl NET="AH114" =1.2 pF
Supply Current 150 mA C7 should be placed at the sik screen I C13 should be placed at the sik screen
marker "A" on the WJ evaluation board. marker "7" on the WJ evaluation board.

Measured parameters were taken at 25 °C.

Application Circuit: 1900 MHz

20

L e

10
& <
o 5 om
e — DB(IS[1.1])* — DB(S[2.1]) * DB(|S[2,2])) * S
3 o -
=
2 o
o o
s 5 - ::)

-10 —

-15

-20

1.6 1.7 1.8 1.9 2 21
Frequency (GHz)

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

The capacitor should be placed
5° @ 1.9GHz from pin 1 of the AH114.

The capacitor should be placed
34° @ 1.9GHz from pin 3 of the AH114.

ACPR IS-95A vs. Channel Power
1S-95, 9 Ch. Forward, 30 kHz Meas BW, +885 kHz offset

-40 freq = 1.9 GHz

-50 4

-60 -

-70 \ T T T

14 15 16 17 18
Output Channel Power (dBm)
Specifications and information are subject to change without notice

Web site: www.wj.com December 2003
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2140 MHz Application Circuit (AH114- 89PC82140)

Typical RF Performance 5225
et
Fr equency 2140 MHz All passive components are of size 0603 unless otherwise noted. o,
S21 —Gain 14 dB GE1000pF
S11 — Input Return Loss -25dB .Eiﬁ;w o o
= m — C=56pF
S22 — Output Return Loss | -20dB ?
C6 should be placed 19.5° @ 2.14GHz
Output I P3 + o from pn 1 oél::Al-ﬂIA
(+11 dBm / tone, 1 MHz spacing) 23dBm e o ID=C6 iB2Cs Sl
2250 Ohm =56 pF C=15pF C=86PF 7250 0hm
Output P1dB +40 dBm >
Noise Figure 6.0dB =
SUBCKT cAP
Supply Vol tage oV \g %ZPF NET=AHLLE ‘Big?p»:
Supp| y Current 150 mA C12should be placed at the silk €13 should be placed at the silk
screen marker "F* on the WJ evaluation board screen marker “6" on the WJ evaluation board.
Measured parameters were taken at 25 °C. The capacitor shoud be placed The capacitor should be placed
— 33 @ 2.14GHz from pin 1 of the AH114. — 39° @ 2.14GHz from pin 3 of the AH114.
o W-CDMA ACLR vs. Channel Power
Application Circuit: 2140 MHz 35 3GPP W-CDMA, Test Model 1 + 64 DPCH, +5 MHz offset
15 -
-
" freq = 2140 MHz
-40 4
5 —~
&}
$ o |—DB(Si1iD* —DB(S[21)* - -DB(S[2.2])* % -45 -
g s x
£ . 4
: . g 50
= . <
.15 — - - 55 -
-20 : =
_60 T T T
-25
19 2 21 2.2 2.3 12 13 14 15 16

Freauency (GH2) Output Channel Power (dBm)

70 MHz Reference Design

Typical RF Performance Vee = +5V o
Frequency 70 MHz | ‘gﬁoowoo;ﬂ:
RES

S21 - Gan 234dB ‘gfozuo "
S11 — Input Return Loss -15dB e
S22 — Output Return Loss | -14dB 5, = o
R=2700 Ohm
Output 1P3 + D1
(+11 dBm/ tone, 1 MHz spacing) 44.5dBm EORT e RES L=470 nH
m C=1000 pF
Ou.tput F’ldB +23.8dBm o ot
Noise Figure 6.5dB o 2250 0m
ID=C5
Supply Voltage +5V @8 sygcgT C=1000 pF
C=68 pF iy o
Supply Current 150 mA NETARL
Measured parameters were taken at 25 °C.
Measured Gain 0 Measured Return Loss
26
— DB(|S[2,1]]) — DB(S[1.1]) - DB(S[2.2])
5
24 @
s S 10
g g
c i}
s £
© 3 15
(7
22 3
-20
20 -25
40 50 60 70 80 % 100 40 50 60 70 80 90 100
Frequency (MHz) Frequency (MHz)

Specifications and information are subject to change without notice
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110 MHz Reference Design

Typical RF Performance Vee =45V o
Frequency 110 MHz Cierer
S21 - Gain 21.9dB .Eéizw .

=1000 p!
S11 — Input Return Loss -16 dB ae
S22 —Output Return Loss | -12dB REs, —
R=2700 Ohm
Output IP3 +44 dBm o,
(+11 dBm/ tone, 1 MHz spacing) FORT poi's e, REs, L RS L=470 nH
Output P1dB +23.8dBm z=s00nm  CEI000PF =33nH R=3.9 Ohm
PORT
. . P=2
Noise Figure 6.6 dB e J 2250 O
= 1D=C5
SUpply Vol tme 5V e SUBCKT C=1000pF
Supply Current 150 mA c=7pF NETZ AL
Measured parameters were taken at 25 °C. I
Measured Gain Measured Return Loss
24 0
— DB(|S[2,1]) — DB(S[1.1])) DB(IS[2.2]))
5
22 )
8 Sis
20 @
20
18 25
80 920 100 110 120 130 140 80 90 100 110 120 130 140
Frequency (MHz) Frequency (MHz)

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

Web site: www.wj.com

Specifications and information are subject to change without notice
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Outline Drawing

D1 AH114 = PART DESIGNATION
XXXXXX = LOT CODE

| 4

AHTT4 T
XXXXXX H L

1=

N
i B
I

T el
2 PLACES
[#]010 (0.005 @[T [ZO[Y S

NOTES:

|
‘ N
DIMENSIONS CONFORM WITH JEDEC TO—-243C EXCEPT
b WHERE INDICATED.
A
|

2. DIMENSIONS ARE EXPRESSED IN MILLIMETERS(INCHES).

3. DIMENSIONING AND TOLERANCING IAW ANSI Y14.5M

Land Pattern

$.254 (010) PLATED THRY
GROUND VIAS

7.62 (:300)

PACKAGE OUTLINE
— 170 (087 |- x \b O 0 0O 0 0 0 O

zAE‘(.nsB)
o O O o O ©C ‘
5.33 (.210)

T

‘

!

‘

‘

!

|

I -] /,, g

s8 (o23) O *
A0 ]
.B6 (.034) —
u o (9
3.86 (.152) |=— 211 (.083)

348 (137) 1.27 (.050)

2.54 (100)

7/ —

R 381 (015)

SYMBOL MIN MAX
R 1.40 1.60
055) .063
5 44 .56
(.017) (.022)
51 36 .48
(.014) (.019)
c 35 44
(.014) (.017)
o 4.40 4.60
(173) (181)
o1 1.62 1.83
(.064) (.072)
c 2.29 2.60
(.090) (.102)
o 2.01 2.29 Y
(.079) (.090) N[
R 1.50 BSC
(.059)
o 3.00 BSC
(118)
" 3.94 4.25
(.155) (.167)
N .89 1.20
(.035) (.047)
M 4.04 419 -
(.159) (.165) N

Product Marking

The component will be marked with an
“AH114" designator with an aphanumeric lot
code on the top surface of the package. Tape
and redl specification for this part islocated on
the webgite in the “ Application Notes’ section.

ESD / MSL Information

ESD Rating: Class 1A
Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-A114

MSL Rating: Leve 3a +235° C convection reflow
Standard: JEDEC Standard J-STD-020A

Mounting Config. Notes

1. Ground / therma 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 (.010").

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

3. Mounting screws can be added near the part
to fasten the board to a heatsink. Ensure that
the ground / thermal via region contacts the
heatsink.

4. Do not put solder mask on the backside of the
PC board in the region where the board

i H contacts the heatsink.
MTTFvs. GND Tab T al .
Th erm al SpeCIfI cations 10000 v emperaiure 5. RF trace width depends upon the PC board
- material and construction.
. ° o 6. Use1l oz. Copper minimum.

Operating C&llse Temperature -4010+85° C C10001 7. All dimensions are in millimeters (inches).
Thermal Resistance! 149°C/W = Angles arein degrees.
Junction Temperature? 197° C E
Notes: KL 100
1. The thermal resistance is referenced from the junction- E

to-case at a case temperature of 85° C.
2. This corresponds to the typical biasing condition of 10

+5V, 150 mA at an 85° C case temperature. A 60 70 8 9 100 110 120

minimum MTTF of 1 million hours is achieved for Tab Temperature (°C)

junction temperatures below 247° C.

Specifications and information are subject to change without notice

WJ Communications, Inc « Phone 1-800-WJ1-4401 « FAX: 408-577-6621 « e-mail: sales@wj.com * Web site: www.wj.com December 2003
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