The Communications Edae ™

Product Information

2-Watt HFET

9 FP31QF

Product Features Product Description Functional Diagram

e 50— 4000 MHz The FP31QF is a high performance 2-Watt HFET 222 %2¢%2 2 2
. (Heterostructure FET) in a low-cost lead-free 28-pin 6x6 [28] T2 oo oo T4 [29] 12
* 18 dB Gain @ 900 MHz mm QFN (Quad Flatpack, No-Lead) surface-mount —GN0[T] @ i oND
e +34 dBm P1dB package. This device works optimally at a drain bias of e |z] oD
e +46 dBm Output IP3 +9 V and 450 mA to achieve +46 dBm output IP3 care 3} P—J_| ]
. . ) performance and an output power of +34 dBm at 1-dB 7% _ REoUT
e High Drain Efficiency compression. 4] )
e Pb-free 6mm 28-pin QFN package oo 5] —= GAD
o MTTF > 100 years The device conforms to WJ Communications’ long  ew[s] GND
history of producing high reliability and quality ow[7] oD
) . cqrnponents. The FP31QF has an asspcmted MTTF of a 6 [ @ E EEE
A p pl ications minimum of 100 years at a mounting temperature of S 5 5 2 8 38 2
85°C. All devices are 100% RF & DC tested. °ee e e e e
e Mobile Infrastructure Function Pin No
The product is targeted for use as driver amplifiers for Gate /
* CATV/DBS wireless infrastructure where high performance and high RF Input 3
e W-LAN/ISM efficiency are required. Drain / 19
RF Output
* RFID Ground All other pins &
e Defense / Homeland Security backside copper
e Fixed Wireless
e . . 4
Specifications Typical Performance ®
Saturated Drain Current, Iy mA 1170 Frequency MHz 915 1960 | 2140 | 2450
Transconductance, Gy, mS 590 Gain dB 18 13.5 13 12
Pinch Off Voltage, V, " \ -2.0 S11 dB 20 | 20 | -18 | -1I8
S22 dB -12 -11 -24 -15
Output P1dB dBm +34 | +33.8 | +33.2 | +33.5
3
Operational Bandwidth MHz 50 4000  Output IP3® dBm | +46 | +46.8 | +46.6 | +46.8
Test Frequency MHz 200 Noise Figure dB 35 4.5 4.6 4.6
Small Signal Gain dB 18 IS-95 Channel Power | gy | +27.8 | +27.3
. . @-45 dBc ACPR
Maximum Stable Gain dB 24 W-CDMA Ch. Power | g Iy
Output P1dB dBm +34 @ -45 dBc ACLR
Output IP3 ® dBm +46 Drain Voltage ® \% +9
Noise Figure dB 3.5 Drain Current ® mA 450
1. Pinch-off voltage is measured when Iy, = 4.8 mA. 4. Typical parameters represent performance in an application circuit.
2. Test conditions unless otherwise noted: T =25°C, Vg =9 V, Ing =450 mA, in a tuned application 5. Empirical measurements showed optimal power performance at a drain voltage = 9 volts at 450 mA.

circuit with Z; = Z; opr, Zs = Zsopr (optimized for output power).
3. 30IP measured with two tones at an output power of +18 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

Operating Case Temperature -40 to +85 °C

Storage Temperature -55to+125°C

DC Power 75W

RF Input Power (continuous) 6 dB above Input P1dB
Drain to Gate Voltage, Vg, +14V

Junction Temperature +220° C

Because the FP31QF is a discrete device, users can choose their own bias configuration. Performance
may vary from the data shown depending on the biasing conditions. To achieve a minimum 1 million
hours MTTF rating, the biasing condition should maintain a junction temperature below 160° C over all
operating temperatures. This can be approximated by (drain voltage) x (drain current) x 17.5° C/W +
(maximum operating temperature).

Ordering Information

2-Watt HFET
FP31QF (Leaded QFN Pkg)
FP31QF-F 2-Watt HFET

(lead-free/RoHS-compliant QFN Pkg)

870 — 960 MHz Application Circuit
1930 — 1990 MHz Application Circuit
2110 — 2170 MHz Application Circuit

FP31QF-PCB900
FP31QF-PCB1900
FP31QF-PCB2140

Operation of this device above any of these parameters may cause permanent damage.
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2-Watt HFET

The Communications Edae ™

Product Information

Typical Device Data
S-Parameters (Vps =+9 V, Ips =450 mA, T = 25°C, calibrated to device leads)

S21, Maximum Stable Gain vs. Frequency

30

20

S21, MSG (dB)

- DB(|S[2,1])
% DB(MSG)

0 0.5

1

Frequency (GHz)

15 2 25 3

Note:

S11 S22

Swp Min Swp Min
001GHz 0.01GHz

Measurements were made on the packaged device in a test fixture with 50 ohm input and output lines.
The S-parameters shown are the de-embedded data down to the device leads and represents typical performance of the device.

Freq (MHz)
50
250
500
750
1000
1250
1500
1750
2000
2250
2500
2750
3000
3250
3500
3750
4000

S11 (mag) S21 (mag)
0.985 -21.82 24.458
0.936 -88.63 17.968
0.913 -128.61 11.520
0.899 -148.43 8.132
0.900 -160.54 6.225
0.900 -169.15 4.988
0.900 -176.01 4.125
0.905 178.53 3.504
0.909 172.99 3.046
0.910 168.27 2.656
0.914 164.14 2.349
0914 160.09 2.117
0915 156.76 1.897
0.922 153.22 1.721
0.926 149.22 1.563
0.941 144.67 1.433
0.943 140.45 1.318

S21 (ang)

166.25
128.52
104.42
90.03
79.35
70.50
62.56
55.28
47.93
41.65
34.95
28.98
23.31
17.69
11.97
6.20
0.98

S12 (mag)
0.006 76.01 0.096 -110.34
0.020 43.34 0.329 -135.13
0.025 22.03 0.431 -151.01
0.026 10.75 0.465 -158.3
0.026 4.56 0.490 -162.14
0.025 0.35 0.514 -163.92
0.025 -2.975 0.532 -166.86
0.024 -4.91 0.560 -168.72
0.023 -5.54 0.587 -170.95
0.022 -4.44 0.606 -172.86
0.021 -1.12 0.629 -175.13
0.021 5.24 0.656 -177.13
0.022 12.75 0.671 -179.41
0.026 23.36 0.695 177.36
0.034 32.54 0.720 175.05
0.058 34.08 0.734 171.21
0.102 23.74 0.768 165.82

Device S-parameters are available for download off of the website at: http://www.wj.com

Load-Pull Data at 1.96 and 2.14 GHz

(Vas=8V, Iis =500 mA, 25°C, Zs = 50 Q, calibrated to device pins)

Freq (GHz ZS (Q A (9) Gain (dB P1dB (dBm) OIP3 (dBm PAE (%
1.96 5+i0 8-j2 185 +34 +48 49
2.14 5-72 8-j3 18.0 +34 +48 50
P1dB Output IP3
1.96 GHz
r8 Ohm
X -2 Ohm
P1dB max (1.96 GHz) =+34 dBmatZ, =8 -j2 Q OIP3 max (1.96 GHz) =+48 dBmatZ; =8 -j2 Q
Specifications and information are subject to change without notice
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Product Information

Application Circuit: 870 — 960 MHz (FP31QF-PCB900)

The application circuit is matched for output power.

Typical RF Performance
Drain Bias = +9 V, l4 = 450 mA, 25°C

Frequency MHz 870 915 960
S21 — Gain dB 18.3 18 17.7
S11 — Input Return Loss dB -15 -20 -16
S22 — Output Return Loss dB -9.3 -12 -16
Output P1dB dBm | +33.9 +34 +33.7
Output 1P3 ) dBm +46
(+18 dBm / tone, 1 MHz spacing)
Noise Figure dB 34 3.5 3.5
1S-95 Channel Power dBm 278
@ -45 dBc ACPR
Bill of Materials
Ref. Desig. Value Part style Size
C1,C4,C8,C10 [ 100 pF Chip capacitor 0603
C2,C3 4.7 pF Chip capacitor 0603
C6,C11 0.018 puF Chip capacitor 0805
C7 1000 pF Chip capacitor 0603
Cl12 0.1 uF Chip capacitor 1206
L1,L2 27 nH Wirewound chip inductor 0805
L3 3.3nH Multilayer chip inductor 0603
R1 10Q Chip resistor 0603
R2 51Q Chip resistor 0603
Q1 FP31QF WJ 2W HFET QFN 6x6
C5 Do Not Place
e The C2 and C3 placements are at silk screen markers, “H” and “9.5”, respectively.
451824AW REV- [ ] e The via hole spacing along the main microstrip line is .040”.
A52024FC REV-  pppp | e The distance from the edge of the FP31QF to the closer edge of L3 is .305”.
Circuit Board Material: .014” FR-4 (g, = 4.6), e The transmission line lengths shown in the schematic are from the FP31QF
4 layers (other layers added for rigidity), .062” total thickness, 1 oz copper device edge to the component edge.
The main microstrip line has a line impedance of 50 Q.
CAP CAP CAP
ID=C6  ID=C7 ID=C8
C=100pF C=1000pF C=18e4pF

TLINP
ID=TL1
20=50 Ohm
L=500 mil "D
CAP =
BB Frse
7=50 Ohm C=100pF FO=0 MHz L=3.3nH

L=27nH

-Vgg  Vds=9V @ 450 mA

CAP
ID=C12
C=1le5pF

BRe
R=51 Ohm “ﬁ;{ I%/;\Ell
C=1.8e4pF
CAP CAP
ID=C5 [¢ ID=C10
C=DNP pF C=100pF

L=27nH CAP
\D=C4 PORT

P=2
C=100pF  7=50 Ohn

ID=TL2
CAP R=10 Ohm 20=50 Ohm
ID=C2 —) L=520 mil C_AP
C=4.7pF = Eeff=3.46 ID=C3
SUBCKT Loss=0 C=4.7pF
ID=Q1 FO=0 MHz
NET="FP31QF"
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 ¢ Web site: www.wj.com November 2004
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FP31QF-PCB900 Application Circuit Performance Plots
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2-Watt HFET Product Information

Application Circuit: 1930 — 1960 MHz (FP31QF-PCB1900)

The application circuit is matched for output power.

Typical RF Performance
Drain Bias = +9 V, l4 = 450 mA, 25°C

Frequency MHz = 1930 1960 1990
S21 — Gain dB 14 13.8 13.8
S11 — Input Return Loss dB -17 -21 -27
S22 — Output Return Loss dB -11 -11 -13
Output P1dB dBm | +33.5 | +33.8 | +33.8
Output IP3 _ dBm +46.8
(+18 dBm / tone, 1 MHz spacing)
Noise Figure dB 4.3 4.5 4.4
1S-95 Channel Power dBm 273
@ -45 dBc ACPR
Bill of Materials
Ref. Desig. Value Part style Size
C1,C4,C8,C10 | 22 pF Chip capacitor 0603
C2 2.2 pF Chip capacitor 0603
C3 2.0 pF Chip capacitor 0603
C6,Cl11 0.018 pF Chip capacitor 0805
Cc7 1000 pF Chip capacitor 0603
Cl12 0.1 pF Chip capacitor 1206
L1,L2 12 nH Wirewound chip inductor 0805
L3 4.7 nH Multilayer chip inductor 0603
R1 51Q Chip resistor 0603
R2 51Q Chip resistor 0603
Q1 FP31QF WJ2W HFET QFN 6x6
Cs Do Not Place
452924 AW REV- [ ] e The C2 and C3 placements are at silk screen markers, “B” and “3”, respectively.
A52024FC REV-  pppp | e The via hole spacing along the main microstrip line is .040”.
Circuit Board Material: .014” FR-4 (g, = 4.6), e The distance from the edge of the FP31QF to the closer edge of L3 is .305”.
4 layers (other layers added for rigidity), .062” total thickness, 1 0z copper e The transmission line lengths shown in the schematic are from the FP31QF
The main microstrip line has a line impedance of 50 Q. device edge to the component edge.

CAP CAP CAP
ID=C6  ID=C7 ID=C8
C=22pF C=1000pF C=18e4pF

-Vgg  Vds=9V @ 450 mA

CAP
ID=C12
C=1e5pF

DR
R=51 Ohm ||ﬁ;{ 182811
C=1.8e4 pF
- cAP cap
1D=C5 [ ID=C10
T C=DNP pF Qoo

TLINP -

ID=TL1
Z0=50 Ohm IND
"D L=190 mil IND ID=L2
CAP = =| L=12nH CAP
FORT 15=C1 ID=L3 Beff=3.48 o 2 1D=c4 PORT
z=50 0hm  C=22pF L=4.7nH FO=0 MHz C=22pF  7=50 Ohr
ID=TL2
CAP R=5 Ohm Z0=50 Ohm
ID=C2 — L=200 mil CAP
C=2.2pF = Eeff=3.46 ID=C3
SUBCKT Loss=0 C=2pF
ID=Q1 FO=0MHz
NET="FP31QF"
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 November 2004
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FP31QF-PCB1900 Application Circuit Performance Plots
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Application Circuit: 2110 — 2170 MHz (FP31QF-PCB2140)

The application circuit is matched for output power.

Typical RF Performance
Drain Bias = +9 V, l4 = 450 mA, 25°C

Frequency MHz = 2110 2140 2170
S21 — Gain dB 13.2 13.3 13.1
S11 — Input Return Loss dB -17 -19 -16
S22 — Output Return Loss dB -14 -24 -18
Output P1dB dBm | +33.6 | +33.2 | +33.3
Output IP3 _ dBm +46.6
(+18 dBm / tone, 1 MHz spacing)
Noise Figure dB 4.7 4.6 4.9
IS-95 Channel Power dBm 125
@ -45 dBc ACPR
Bill of Materials
Ref. Desig. Value Part style Size
C1,C4,C8,C10 | 22 pF Chip capacitor 0603
C2,C3 2 pF Chip capacitor 0603
C6,C11 0.018 puF Chip capacitor 0805
C7 1000 pF Chip capacitor 0603
Cl12 0.1 uF Chip capacitor 1206
L1,L2 12 nH Wirewound chip inductor 0805
L3 4.7nH Multilayer chip inductor 0603
R1 510 Chip resistor 0603
R2 51Q Chip resistor 0603
Ql FP31QF WJ 2W HFET QFN 6x6
C5 Do Not Place
e The C2 and C3 placements are at silk screen markers, “A” and “2.5”, respectively.
451824AW REV- [ ] e The via hole spacing along the main microstrip line is .040”.
A52024FC REV-  pppp | e The distance from the edge of the FP31QF to the closer edge of L3 is .305”.
Circuit Board Material: .014” FR-4 (g, = 4.6), e The transmission line lengths shown in the schematic are from the FP31QF
4 layers (other layers added for rigidity), .062” total thickness, 1 oz copper device edge to the component edge.
The main microstrip line has a line impedance of 50 Q.
CAP CAP CAP
ID=C6  ID=C7 ID=C8
C=22pF C=1000pF C=1.8e4pF
-Vgg  Vds=9V @ 450 mA
— CAP
ID=C12
N C=le5pF
hE
R=51 Ohm IH;{ 152811
C=1.8e4 pF
— CAP
= CAP
ID=cs ¢ ID=C10
T C=DNP pF Co22pF
TLINP -
ID=TL1
20=50 Ohm
L=150 mil IND
PORT CAP IND Eeff=3.46 ID=L1 PORT
p=1 ID=C1 ID=L3 Loss=0 L=12nH =
z=50 Ohm  C=22pF L=4.7nH FO=0 MHz Z=50 Oh

ID=TL2
CAP R=5 Ohm Z0=50 Ohm
ID=C2 — L=180 mil CAP
C=2pF = Eeff=3.46 IDfC3
SUBCKT Loss=0 C=2pF
1D=Q1 FO=0 MHz
NET="FP31QF"
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FP31QF-PCB2140 Application Circuit Performance Plots
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2-Watt HFET Product Information

Reference Design: 2400 — 2500 MHz

The application circuit is matched for output power.

Typlcal RF Performance Measured S-Parameters

Drain Bias = +9 V, l4 = 450 mA, 25°C 15
Frequency MHz 2400 = 2500 10
S21 — Gain dB 12.1 12.0 s
S11 — Input Return Loss dB -13 -16
0
S22 —OutputReturnLoss | dB | -13 | -17 N —-DB(S[L.U)  —DB(S21]) - DB(S[2.2))
1] -
Output P1dB dBm +33.5 s °®
-10
Output IP3 _ dBm +46.8
(+18 dBm / tone, 1 MHz spacing) 15
Noise Figure dB 4.6
-20
The 2.4 — 2.5 GHz Reference Circuit is shown for design purposes only. An 25
evaluation board is not readily available for this application. The reader can 23 2.35 2.4 2.45 25 2.55 2.6
obtain any FP31QF evaluation board and modify it with the circuit shown to Frequency (GHz)
achieve the performance shown in this reference design.
Bill of Materials
® Ref. Desig. Value Part style Size
v C1,C4,C8,C10 | 22 pF Chip capacitor 0603
WWH.MWJ.COM C2,C3 1.5 pF Chip capacitor 0603
wacl C6, Cl1 0.018 uF | Chip capacitor 0805
. V4 _BDO-B51—4401 C7 1000 pF Chip capacitor 0603
| Cl12 0.1 uF Chip capacitor 1206
esvecneee L1,L2 12 nH Wirewound chip inductor 0805
L3 3.3nH Multilayer chip inductor 0603
R1 51Q Chip resistor 0603
R2 50Q Chip resistor 0603
Ql FP31QF WJ 2W HFET QFN 6x6
C5 Do Not Place
e The C2 and C3 placements are at silk screen markers, “A” and “2”, respectively.
e The via hole spacing along the main microstrip line is .040”.
451824AW REV- [ ] e The distance from the edge of the FP31QF to the closer edge of L3 is .305”.
452024PC REV- FIDI2 | o The transmission line lengths shown in the schematic are from the FP31QF

Circuit Board Material: .014” FR-4 (¢, = 4.6), device edge to the component edge.
4 layers (other layers added for rigidity), .062” total thickness, 1 0z copper
The main microstrip line has a line impedance of 50 Q.

CAP CAP CAP
ID=C6 ID=C7 ID=C8
C=22pF C=1000pF C=18e4pF

-Vgg  Vds=9V @ 450

mA
CAP
ID=C12
C=1e5pF
CAP
> IDb=C11
C=18e4pF

CAP
) ID=C10
L~ C=22pF

RES
ID=R2
R=51 Ohm ¢

|

TLINP
ID=TL1

Z0=50 Ohm
L=150 mil

PORT CAP IND Eeff=3.46
p=1 ID=C1 ID=L3 Loss=0

7=50 Ohm C=22pF L=3.3nH FO=0 MHz

RES
ID=R1 ID=TL2

R=5.1 Ohm Z0=50 Ohm
Igi\gz L L=180 mil CAP
C=15pF = Eeff=3.46 ID=C3
’ SUBCKT Loss=0 C=1.5pF
1D=Q1 FO=0 MHz
NET="FP31QF"
Specifications and information are subject to change without notice
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The Communications Edae ™

Product Information

FP31QF

2-Watt HFET

Reference Design: 3500 MHz

The application circuit is matched for output power.

Typlcal RF Performance Measured S-Parameters

Circuit Board Material: .014” FR-4 (g, = 4.6),
4 layers (other layers added for rigidity), .062” total thickness, 1 0z copper
The main microstrip line has a line impedance of 50 Q.

CAP

CAP
ID=C6 ID=C7

C=22pF C=1000pF C=1.8e4pF

CAP IND
ID=C1 ID=L3
L=3.3nH

C=22pF

PORT
P=1

Z=50 Ohm

R=2.20hm

Downloaded from Elcodis.com electronic components distributor

e

TLINP

CAP
ID=C8

ID=TL1

Z0=500hm

L=30 mil

Eeff=3.46
Loss=0

FO=0 MHz

CAP
D=C2
C=0.9 pF

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

Drain Bias = +9 V, l4 = 450 mA, 25°C 15
Frequency MHz \ 3500 o
S21 — Gain dB 11.9 5
S11 — Input Return Loss dB -16
S22 — Output Return Loss | dB | -8.8 ° | | ~osesuuy eGSRy -~ DB(SR2D
o .
Output P1dB dBm | +33.5 € ®
-10
Output 1P3 . dBm +45
(+18 dBm / tone, 1 MHz spacing)
-15
The 3.5 GHz Reference Circuit is shown for design purposes only. An -20
evaluation board is not readily available for this application. The reader can
obtain any FP31QF evaluation board and modify it with the circuit shown to 25
. : . s 3.3 3.35 3.4 345 35 3.55 3.6 3.65 3.7
achieve the performance shown in this reference design.
Frequency (GHz)
Bill of Materials
Ref. Desig. Value Part style Size
C1,C4,C8,C10 | 22 pF Chip capacitor 0603
WWH.MWJ.COM C2 0.9 pF Chip capacitor 0603
wacl C3 1.0 pF Chip capacitor 0603
V+ |- BDD-851-4401 C6,Cl1 0.018 uF_| Chip capacitor 0805
43 C7 1000 pF Chip capacitor 0603
Cl12 0.1 uF Chip capacitor 1206
L1,L2 6.8 nH Wirewound chip inductor 0805
L3 3.3nH Multilayer chip inductor 0603
R1 220 Chip resistor 0603
R2 50Q Chip resistor 0603
Ql FP31QF WIJ2W HFET QFN 6x6
C5 Do Not Place
e Both the C2 and C3 placements are between the first and second via locations
457924 AW REV- ® along the main microstrip line leading from the FP31QF device. Further
452024PC REV- o2 | descriptions are shown in the diagram on the left.

The via hole spacing along the main microstrip line is .040”.

The distance from the edge of the FP31QF to the closer edge of L3 is .305”.
The transmission line lengths shown in the schematic are from the FP31QF
device edge to the component edge.

-Vgg  Vds=9V @ 450 mA
CAP
ID=C12
C=le5pF
RES
ID=R2

CAP
D ID=C10

C=DNP pF Co22pF

R=51 Ohm ..ﬁ;{

CAP
D ID=Cl1
C=1.8e4 pF

IND
ID=L1
L=6.8n
CAl
1D=C4
C=22pF

2 PORT

P=2
Z=50 Ohrr

ID=TL2
20=50 Ohm
L L=65 mil CAP
= Eeff=3.46 1D=C3
SUBCKT Loss=0 C=1pF
ID=Q1 F0=0 MHz
NET="FP31QF"

Specifications and information are subject to change without notice
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4 ~P31QF

2-Watt HFET Product Information

Application Note: Constant-Current Active-Biasing

Special attention should be taken to properly bias the FP31QF. Vg
Power supply sequencing is required to prevent the device from

operating at 100% Idss for a prolonged period of time and possibly

causing damage to the device. It is recommended that for the safest

operation, the negative supply be “first on and last off.” With a R! R2
negative gate voltage present, the drain voltage can then be applied
to the device. The gate voltage can then be adjusted to have the
device be used at the proper quiescent bias condition.

An optional active-bias current mirror is recommended for use with
the application circuits shown this datasheet. Generally in a
laboratory environment, the gate voltage is adjusted until the drain
draws the recommended operating current. The gate voltage
required can vary slightly from device to device because of device - f

pinchoff variation, while also varying slightly over temperature.

The active-bias circuit, shown on the right, uses dual PNP transistors
to provide a constant drain current into the FP31QF, while also
eliminating the effects of pinchoff variation. This configuration is
best suited for applications where the intended output power level of
the amplifier is backed off at least 6 dB away from its compression

point. With the implementation of the circuit, lower P1dB values Parameter FP31QF
may be measured for a Class-AB amplifier, where the device will Pos Supply, vdd 19V
attempt to source more drain current while the circuit tries to provide Neg Supply, Vgg SV

a constant drain current. The circuit should be connected directly in Vds +8.75.V
line with where the voltage supplies would be normally connected Ids 450 mA
with the amplifier circuit, as shown the diagram. Any required R1 620
matching circuitry remains the same, although it is not shown in the R2* 0.56 O
diagram. This recommended active-bias constant-current circuit R3 2 KO
adds 7 components to the parts count for implementation, but should

cost only an extra $0.144 to realize ($0.10 for Ul, $0.0029 for R1, R4 1kQ
R3, R4, R5, $0.024 for R2, and $0.0085 for C1). RS 1kQ

Temperature compensation is achieved by tracking the voltage *R2 should be of size 1206 to dissipate 0.113 Watts.
variation with the temperature of the emitter-to-base junction of the This should be of 1% tolerance. Two 1.1 Q resistors in
two PNP transistors. As a Ist order approximation, this is achieved parallel of size 0805 can also be used.

by using matched transistors with approximately the same Ibe

current. Thus the transistor emitter voltage adjusts the HFET gate

voltage so that the device draws a constant current, regardless of the

temperature. A Rohm dual transistor - UMTIN - is recommended

for cost, minimal board space requirements, and to minimize the

variation between the two transistors. Minimizing the variability

between the base-to-emitter junctions allow more accuracy in setting

the current draw. More details can be found in a separate application

note “Active-bias Constant-current Source Recommended for

HFETs” found on the WJ website.

Specifications and information are subject to change without notice
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o FP31QF

2-Watt HFET Product Information

FP31QF Mechanical Information

This package may contain lead-bearing materials. The plating material on the pins is SnPb.

Outline Drawing Product Marking

(5l - Dy e The component will be lasermarked with a
E .
R e e “FP31QF”  product label ~with an
VUJC) FOR THER)MFLLY ENHA&CED PLAST\% \{ERY)TH\N

TERMINAL #1 ~ FINE PITCH OU. AD PACKAGE o
BT %f 2 st = Tacrmnt conom 10 e alphanumeric lot code on the top surface of

Y14, 40—

3. ALL DNENSONS ARE IN MILUNETERS.  ANGLES ARE the package.

N DEGRE!

Ewm A\ e mwwm #1 IDENTFIER AND TERMINAL NUMBERING
CONVENTION CONFORM 10 JESD S5-1 SPP-012

&\ FP31QF B oy smgs T T, s srowe/ s, Tape and reel specifications for this part will
be located on the website in the “Application
Notes” section.

/A\ ALPHA-NUMERIC LoT CODE.

ESD / MSL Information

4.20%,06———=

(DATUM B) fo—2.10+,05—=t {=28X .50
4 uh oo j o AGautian! ESD sensitive device.
BATEY i”afé‘”\ﬁ O
) g 210+ 05 .
oo~ P d ESD Rating: Class 1C
TR i = e Value: Passes = 1000V to <2000V
20 Lo g Test: Human Body Model (HBM)
=g ﬁ 0 Standard: JEDEC Standard JESD22-A114
ininEa¥n¥aiain
%EM%NHAELRM/ ! 2N\ oo /meriiaL pap £\
NA L J = ;izjwzﬁ/jc ko hiareD COPPER) ESD Rating: Class IV
e Value: Passes =1000V
Test: Charged Device Model (CDM)

. . . Standard: JEDEC Standard JESD22-C101
Mounting Configuration / Land Pattern e e

MSL Rating: Level 1 at +250°C convection reflow

2ex “ s picn, e
e E/ . Standard:  JEDEC Standard J-STD-020
[l [l
N 0000000 OOOOO
%\booooog 80000008
§ Sle%e%00|C Sle°0°0°O Functional Pin Layout
D16%0%59|C ‘ O16%6%6° O
DoooO 1 Qooooooo -
% 0 %o Ol = = 8 6%6°%5° g Pin FUNCTION
0000000 N00000( 3 Ga'te/RFInput
, 19| Drain /RF Output
The backside paddle is the Source and should be
o grounded for thermal and electrical purposes. All
(SOLDER WASK) /A GROUND/THERMAL VIAS ARE CRITICAL FOR THE PROPER PERFORUANCE .
it spcxso ma S B A Pivae PUATES TG S zsxm”‘?%ﬁﬁ other pins should be grounded on the PCB.
LAYERS NEAR THE PART TO ENSURE OPTIMAL THERMAL PERFDRMANCE
3. TO ENSURE RELIABLE OPERATION, DEVICE GROUND PADDLE-TO-
[e] o o] GROUND PAD SOLDER JOINT IS CRITICAL
°© o © o ©° o 4 400 MOUNTING SCREWS NEAR THE PART 10 FASTEN
o o o (GROUND/THERMAL WIA REGION CONTACTS THE HEATS\NK
o o o 420 /\. DO NOT PUT SOLDER MASK ON THE BACK SIDE OF THE PC
o] o] o BOARD IN THE REGION WHERE THE BOARD CONTACTS THE
0%6°%0 R
o] o] o RF_TRACE WIDTH DEPENDS UPON THE PC BOARD MATERIAL
o] o o AND CONSTRUCTION!
7 use 1 oz conpeR MiwM
Ak S\DEAZD 8 ALL DIMENSIONS ARE IN MILLMETERS. ANGLES ARE IN DEGREES.
Th erm al SpeCIfI Cat|0 ns MTTF vs. GND Tab Temperature
100
?
Operating Case Temperature -40to +85°C £
. 1 £10 1
Thermal Resistance, Rth (" 17.5° C/W 0
. ) =
Junction Temperature, Tjc @ 156° C £
<
o1
1. The thermal resistance is referenced from the hottest part F
of the junction to the ground copper on the backside. E
2. This corresponds to the typical drain biasing condition 1 S S A SR B S

of +9V, 450 mA at an 85°C case temperature. A
minimum MTTF of 1 million hours is achieved for
junction temperatures below 160 °C.

60 70 80 9 100 110 120
Tab Temperature (°C)

Specifications and information are subject to change without notice
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2-Watt HFET Product Information

FPBlQF

FP31QF-F Mechanical Information

This package is lead-free/RoHS-compliant. It is compatible with both lead-free (maximum 260°C reflow temperature) and leaded (maximum
245°C reflow temperature) soldering processes. The plating material on the pins is annealed matte tin over copper.

Outline Drawing Product Marking

Rlenue = O s The component will be lasermarkec} with a
Ne %‘/ o £ oG coven 1 8 alphanumeric lot code on the top surface of
3. AL DNENSONS ARE W MLLMETERS.  AVGLES ARE the package.
B A g5 i £ TR e
&\ FP31QFF B i R T R e Tape and reel specifications for this part will
— - A oo o e be located on the website in the “Application

Notes” section.

ESD / MSL Information

(DATUM B) f—z10+.08—=f {—28x .50
7 uhj wpupi j os AGautian! ESD sensitive device.
wasep T
| g i = e ESD Rating: Class 1C
TETTTT o = Value: Passes = 1000V to <2000V
"B o | d Test: Human Body Model (HBM)
! ﬁ 0 Standard: JEDEC Standard JESD22-A114
o 0D T n | SN
e JL $§f§§§° AR e ESD Rating: Class IV
e Value: Passes = 1000V

Test: Charged Device Model (CDM)

Mounting Conf|gurat|on / Land Pattern Standard: JEDEC Standard JESD22-C101

m p o5 P, MSL Rating: Level 2 at +260°C convection reflow
/e 2ox 0 "z Standard: ~ JEDEC Standard J-STD-020

§ §) O 0000
hNCivivivjviv]e)

D) @i (@) L)

QFDBZogoZC DOZOZOZD . .
Dlocotor|C SISEIEM e Functional Pin Layout
Dooooo C | Dooooooo‘”

% o o { 78 8 (o] o o] 8 -
S Lo R S wd T o le °6%0° = Pin FUNCTION
Q000000 N00000( 3 Gate / RF Input
) O .
couponent o y 19 Drain / RF Output
ok
The backside paddle is the Source and should be
(SOLDER MASK) /A GROUND/THERMAL VIAS ARE CRITICAL FOR THE PROPER PERFORUANCE grounded for thermal and electrical purposes. All
BT S 0 HAVE A FIAL PLATED THi DANE R 65 3o (010 other pins should be grounded on the PCB.
P RS R RS ke S‘Eﬁﬁiﬁ”ﬁ?ﬁmif’&mmmg
CRRCI S DEEIML SnLReT G s -
° e} © o ©° o] 4. ADD MOUNTING SCREWS NEAR THE PART TO FAST[N
°6°%60% 1 L GROUND THERVIAL WA REGION GONTAGTS THE HEATSIK
°5°%6°%0 A E8&8’@“&?";@5&“@&?“&?%Eﬁ%ﬁ SonThers e
o] o o)
o o o o o o N R TRACE WDTH DEPENDS UPON THE PG BOARD MATERIAL
7 use 1 oz compem UM

& AL DIMENSIONS ARE IN MLLMETERS. ANGLES ARE N DEGREES.
BACK SIDE

Thermal SpeCificationS . MTTF vs. GND Tab Temperature

10
?
Operating Case Temperature -40to +85°C £
Thermal Resistance, Rth " 17.5° C/W é 107
Junction Temperature, Tjc @ 156° C F
o1
1. The thermal resistance is referenced from the hottest part F
of the junction to the ground copper on the backside. E
2. This corresponds to the typical drain biasing condition [ W A i

of +9V, 450 mA at an 85°C case temperature. A
minimum MTTF of 1 million hours is achieved for
junction temperatures below 160 °C.

60 70 80 9 100 110 120
Tab Temperature (°C)
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