FP1189

Y2-Watt HFET

Product I nformation

"oy

Product Features

- 50—4000 MHz

- +27 dBm P1dB

- +40 dBm Output 1P3

- High Drain Efficiency

- 20.5dB Gain @ 900 MHz

Product Description

The FP1189 is a high performance Y>Watt HFET
(Heterostructure FET) in a low-cost SOT-89 surface-
mount package. This device works optimally at a drain
bias of +8 V and 125 mA to achieve +40 dBm output |P3
performance and an output power of +27 dBm at tdB
compression, while providing 20.5 dB gain at 900 MHz.

Functional Diagram

GND

4

I

- Lead-free/Green/RoHS The device conforms to WJ Communications’ long history
compliant SOT-89 Package of producing high reliability and quality components. The RFIN GND RFOUT
FP1189 has an associated MTTF of greater than 100 years
. > - -
MTTF >100 Years at a mounting temperature of 85°C and is available in both Function Pin No.
the standard SOT-89 package and the environmentally- O'”Mﬁ (Sat_e ;
; ; friendly lead-free/green/fRoHS-compliant and green SOT- utput / Drain
Applications 89 package. All devices are 100% RF & DC tested. Ground 2.4
- Mobile Infrastructure - duct is taraeted f " lfiers f
e product is targ or use as driver amplifiers for
- CATV/DBS wireless infrastructure where high performance and high
- W-LAN/ISM efficiency are required.
- RFID
- Defense/ Homeland Security
- Fixed Wireless
o . . 5
Specifications Typical Performance ®
Saturated Drain Current, | 4@ | mA 220 290 | 360 Frequency MHz | 915 | 1960 | 2140 | 2450
Transconductance, G, mS 155 Gain dB 206 | 157 | 147 | 13.2
Pinch Off Voltage, V, ? \ 2.1 Input Return Loss dB 13 26 24 | 36
Output Return Loss dB 6.0 9.6 9.0 7.6
Output P1dB dBm | +27.4| +27.2 | +27.2] +28.1
Operational Bandwidth MHz 50 - 4000 Output IP3® dBm | +39.9 | +40.4 | +39.7| +40.0
Test Frequency MHz 800 Noise Figure dB 2.7 3.7 4.3
Small Signal Gain dB 205 IS95 Channel Power | ggm | +21 |+2038
. @-45dBc ACPR
SS Gain (50 W, unmatched) dB 17 21 W-CDMA Ch. Power +18.4
Maximum Stable Gain dB 24 @-45dBcACLR -
Output P1dB dBm +27.4 Drain Voltage v +8
Output IP3 @ dBm +40 Drain Current mA 125
Noise Figure dB 2.7 5. Typical parameters represent performance in atuned application circuit.
Drain Bias +8V @ 125 mA

. lasismeasured withVgs=0V,Vgs=3 V.

NP

. Pinch-off voltage is measured when Igs = 1.2mA.

3. Test conditions unless otherwise noted: T =25°C, Vps=8V, lpg = 125mA, in atuned application
circuit with Z, = Z, opr, Zs = Zsopr (Optimized for output power).

4. 30IPmeasuredwith, tones at an output power of +12 dBm/tone separated by 1 MHz. The
suppression on the largest IM3 product is used to calculate the 30IP using a2:1 rule.

Absolute Maximum Rating

Operating Case Temperature
Storage Temperature

DC Power

RF Input Power (continuous)
Drain to Gate Voltage, Vyq
Junction Temperature

Ordering Information

(lead-free/green/RoHS compliant SOT-89 Pkg)

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

-40t0 +85 °C FP1189 ;/;d\;yg ngEkE)r
-55 to +150 °C 89 Pkg
20W FP1189-G 5 -Watt HFET
6 dB above Input P1dB FP1189-PCB900S

+14v FP1189-PCB1900S

+220° C FP1189-PCB2140S

2110 -2170 MHz Application Circuit

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

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.

Web site: www.wj.com
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Typical Device Data
S-Parameters (Vps=+8V, Ips=125mA, T = 25°C, calibrated to device leads)

1, Maximum Sable Gain vs Frequency

S21, MSG (dB)

5 -a-DB(S[2.1]) -E-DB(MSG)

1 2 3 4 5
Frequency (GHz)

Note:

M easurements were made on the packaged device in atest 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.

1750

2250

2500

2750

3250

3750

4250

4750

5250

5750

1.000 -4.52

0.988 -21.51
0.959 -42.21
0.933 -61.23
0.895 -78.75
0.860 -95.09
0.848 -109.61
0.821 -12291
0.807 -135.32
0.796 -147.01
0.785 -157.00
0.780 -166.26
0.775 -175.87
0.766 175.78
0.770 167.34
0.771 159.87
0.771 152.07
0.771 145.63
0.772 138.97
0.770 132.07
0.780 126.56
0.794 12021
0.795 114.22
0.794 108.27
0.798 102.86

10.313
10.120
9.681
9.005
8.270
7.561
7.028
6.408
5.950
5.474
5.087
4.732
4.415
4.082
3.843
3.602
3.408
3.241
3.053
2.876
2.743
2.622
2.507
2.346
2.237

-36.95

S11

0.048
0.048
0.050
0.048
0.049
0.051
0.052
0.052

Swp Max

6GHz

Swp Min

0.05GHz

87.44
76.64
64.73
53.45
44.25
34.30
26.69
19.57
13.93
7.21
2.99
-158
-6.79
-9.36
-12.48
-14.97
-17.53
-19.53
-21.27
-23.00
-25.08
-26.64
-30.44
-30.16
-31.18

0.520
0.495
0.469
0.447
0.428
0.407
0.400
0.386
0.374
0.376
0.369
0.368
0.372
0.369
0.374
0.382
0.387
0.39%6
0.408
0.412
0.423
0.442
0.446

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

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

Swp Max

6GHz

Swp Min
0.05GHz

Specifications and information are subject to change without notice.

Web site: www.wj.com

September 2004



FP1189

Y2-Watt HFET

Product I nformation

"oy

Application Circuit: 870- 960 MHz (FP1189-PCB900S)

The application circuit is matched for output power.

Typical RF Performance
Drain Bias=+8V, lys = 125 mA, 25°C

| Frequency MHz 870 915 | 960
S21 - Gain dB 20.9 20.6 19.8
S11 — Input Return Loss dB -10 -13 -10
S22 — Output Return Loss dB -5.2 -6.0 -7.6
Output P1dB dBm | +275 | +27.4 | +27.5
Output | P3 _ dBm +39.9
(+12 dBm/ tone, 1 MHz spacing)
Noise Figure dB 2.7 2.7 26
1S95 Channel Power dBm +21
@ -45 dBc ACPR
Vds = 8 V @ 125 mA
CAP
ID=C11 :—,«—{
C=1e5 pF
= 5268 (—/—{
€=1000 pF
|%552 IDéE7 (—/—{
C=18 pF C=68 pF
CAP
ID=C6
p— C=18 pF p—
B2 . -
L=a7 nH NET="FP1189"
CAP IND CAP
pPﬁRT ID=C1 ID=L4 1D=C9 PORT
250 Ohm C=68 pF R=10 Ohm C=68pF 750 Ohm
e l_ i e
C=39 pF - C=DNP pFE E C=DNP pF
Bill of Materials
Ref. Desig. Value Part style Sze
C1,C3,C7,C9 68 pF Chip capacitor 0603
C2,C6 18 pF Chip capacitor 0603
C4,C8 1000 pF | Chip capacitor 0603
Cl1 0.1nF Chip capacitor 1206
C13 3.9pF Chip capacitor 0603
L1,L3 47 nH Multilayer chip inductor 0603
L2 00 Chip resistor 0603
L4 12 nH Multilayer chip inductor 0603
R1 100 Chip resistor 0603
R2 200 Chip resistor 0603
Q1 FP1189 WJ0.5W HFET SOT-89
C5, C12,C10 Do Not Place

452510AW REV 2
452510PC REV 2

1 WJ COMMUNICATIONS 1{BOO)WJ1-4401

14 mil GETEK™ ML200DSS (e = 4.2)
The main microstrip line has aline impedance of 50 O.

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.

Web site: www.wj.com
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FP1189-PCB900S Application Circuit Performance Plots

S11 vs. Frequency S21 vs. Frequency S22 vs. Frequency
0 22 0
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= -107
Z
~ -15
o
-207
-257
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880 830 900 920 A0 %0 80 830 900 90 40 90 860 830 900 920 A0 %0
Frequency (MHz) Frequency (MHz) Frequency (MHz)
P1dB vs. Frequency Noise Fgure vs. Frequency ACPR vs. Channel Power
1595, 9 Ch. Forward, 885 kHz offset, 30 kHz Meas BW
30 6 20
i freq =915 MHz
281 T e s — 5 ]
£ 4T g 40
% 267 o | JESR R o
z T gt —
is) r '~ 71 | x-
] o
TS24 z D T e O
o < |
2 17 QL
Tt T +85c T4 T +85¢ - = 40C —+42BC “485C
20 T T T T 0 T T T T -70 T T T T T T T
80 880 900 9O M40 W 8O 880 90V 9WW 90 W 6 17 18 19 20 21 2 2B 24
Frequency (MHz) Frequency (MHz) Output Channel Power (dBm)
OIP3vs. Temperature IMD products vs. Output Power OIP3vs. Output Power
P2 fundamental frequency =915 MHz, 916 MHz, Temp =+25°C 5 fundamental frequency =915 MHz, 916 MHz, Temp =+25°C
of ——_ | §
T S ~401
] ~01 £
% e) }240 & ”'_'_'_’_'_’_j
S S 335
5] S g
o680 1 o)
3T freq=915, 916 MHz g Mo D Hi o
+12Bm/tone 2 ) Hh
y ! T ! T _&) T T T T T 5 T T T T T
0 B 1 3 0 & o 4 8 I 1B D A 0 4 8 12 1 2 A
Temperature (°C) Output Power (dBm) Qutput Power (dBm)
Output Power / Gain vs. Input Power Output Power / Gain vs. Input Power Output Power / Gain vs. Input Power
frequency = 915 MHz, Temp =-40°C frequency = 915 MHz, Temp = +25° C frequency = 915 MHz, Temp =+85°C
2 0 2 0
207 TXE 27 E 207 [ 26 E
[a] o o
- s 5 KR z
-181 T2 $ ©l87 g ©l87 2 o
= gc g c g
T 118 = B = 8161 18 =
816 Bs (16 5 81 B 5
5 5 5
147 TUC 147 © 17 14 ©
12 10 12 2 10
12 -8 4 0 4 8 12 -12 -8 4 0 4 8 2 12 -8 4 0 4 8 12
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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 September 2004
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Application Circuit: 1930 — 1990 MHz (FP1189-PCB1900S)

The application circuit is matched for output power.

Typical RF Performance
Drain Bias=+8V, lys = 125 mA, 25°C
| Frequency MHz 1930 1960 | 1990

S21 - Gain dB 15.8 15.7 15.5
S11 — Input Return Loss dB -26 -26 -24
S22 — Output Return Loss dB -9.2 -9.6 -9.0
Output P1dB dBm +27.4 | +27.2 | +27.4
Output IP3 dBm +40.4
(+12 dBm / tone, 1 MHz spacing) )
Noise Figure dB 37
1S-95 Channel Power dBm +20.8
@ -45dBc ACPR )
P CAP CAP
ID=C4 ID=C10  ID=C3 Vds =8V,@ 125 mA
C=33pF C=DNP pF C=DNP pF
N ] 1 1 152811 ? ]
-vVgg | C=1e5 pF
|85212 Ly 1°]
C=DNP pF
RES
ID=R1 cAp
R=100 Ohm ID=C8 © €
'3—0—_?_ C=DNP pF
cAp = CAP
ID=C13 =C © ©
C=DNPpF —l— Ig=DIZIP pF
CAP CAP
ID=C2 8 A ¢
=a paic *
- SUBCKT =
ID=Q1
IND NET="FP1189" IND
ID=L1 ID=L3
BRT R R

Z=50 Ohm C=33 pF C=33pF  7z=50 Ohm

RES
ID=R2
1 1 R=10 Ohm 1
cAp cAP
CAR I5=C13 ID=C5

ID=C15 —
T c=18pF —T — C=DNPpF = —T — C=05pF
1 1 1
1900MHz FP11B3 APP-BRD
O O Bill of Materials
5 Ref. Desig. Value Part style Sze

C1, C4,C6,C9 33 pF Chip capacitor 0603
C5 0.5 pF Chip capacitor 0603
Ci11 0.1nF Chip capacitor 1206
C15 1.8 pF Chip capacitor 0603
L1,L3 22nH Multilayer chip inductor 0603
L2 2.7nH Multilayer chip inductor 0603
R1 1000 Chip resistor 0603
R2 100 Chip resistor 0603
Q1 FP1189 WJO0.5W HFET SOT-89
C2,C3,C7,C8,
C10, C12, C13, C14 DoNot Place

452514AW REV2
452514PC REV2 )
WJ CONMUNICATIONS  1(BOD)WJ1-4401

"14 mil GETEKTM ML200DSS (er = 4.2)
The main microstrip line has aline impedance of 50 O.

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
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FP1189-PCB1900S Application Circuit Performance Plots

S11 vs. Frequency S21 vs. Frequency S22 vs. Frequency
0 17 0
TT40C T +5C  +485C e A A DT SR N
51 161 ] 57
] i
. = -10 1
z
o~ 157
»
20
[ TT40C T +25C 0 48EC T 40C T +25C ~+85C
30 T T 12 T T 30 T T
1930 1950 1970 1990 1930 1950 1970 1990 1930 1950 1970 1990
Frequency (MHz) Frequency (MHz) Frequency (MHz)
P1dB vs. Frequency Noise Fgure vs. Frequency ACPR vs. Channel Power
1S96,9 Ch. Forward, 4885 kHz offset, 30 kHz Meas BW
30 6 20
freq = 1960 MHz
2 ey Te—— ——— =] 57
E ......... . 4_ ’a
0267 ) aQ
~ R SR RO U S J— Z
m 14
T 247 Z N 3
o <

nN

N
=

!

40C T +25C +85C TT40C T +25C +85C T 40C  —+25C +85C
20 T T 0 T T 70 T T T T T T T
1930 1950 1970 1990 1930 1950 1970 1990 6 17 18 19 20 24 2 2B 24
Frequency (MHz) Frequency (MHz) Qutput Channel Power (dBm)
OIP3vs. Temperature IMD products vs. Output Power OIP3vs. Output Power
Viv] fundamental frequency = 1960, 1961 MHz, Temp =+25°C 5 fundamental frequency = 1960, 1961 MHz, Temp =+25°C
40-\ E
£ g =01
] ~401 £
s % U’..ZD /_’_/_’_’_’_ﬁ
T 3 E‘g’as
- ]
& =1 E 7
o c-60 1 o)
341 freq = 1960, 1961 MHz 2 IMD Low D
+12 dBm/tore = IMD_High
2 T ! T ! _a) T T T T T 5 T T T T T
4 B 10 3 0 & 0o 4 8 I 1B D A 0o 4 8 12 1 D A
Temperature (°C) Output Power (dBm) Output Power (dBm)
Output Power / Gain vs. Input Power Output Power / Gain vs. Input Power Output Power / Gain vs. Input Power
frequency = 1960 MHz, Temp =-40°C frequency = 1960 MHz, Temp =+25°C frequency = 1960 MHz, Temp =+85°C
K4 18 D 18 K]
TBZE 16] T2 E 167 T2 €
i g g g
S 12§ SuiCan 125 S 125
[ = % = g o Gm %
B 118 B 1185 S0 1185
o g3 © g3 ° 3
5 5 5
10 T4C 10 T14C 107 T14©
Output Power Output Power Outout Power
8 T T T T T lo 8 T T T T T 10 8 T T T T T 10
4 0 4 8 12 16 20 4 0 4 8 12 16 20 -4 0 4 8 12 16 2
Input Power (dBm) Input Power (dBm) Input Power (dBm)

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 September 2004
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Application Circuit: 2110-2170 MHz (FP1189-PCB2140S)

The application circuit is matched for output power.

Typical RF Performance
Drain Bias=+8V, lys = 125 mA, 25°C
| Frequency MHz 2110 2140 | 2170

S21 — Gain dB 14.7 14.7 14.7
S11 — Input Return Loss dB -24 -24 -24
S22 — Output Return Loss dB -7.6 -9.0 -9.8
Output P1dB dBm | +27.1 | +27.2 | +26.8
Output IP3 _ dBm +39.7

(+12 dBm / tone, 1 MHz spacing)
Noise Figure dB 42 4.3 42
W-CDMA Channel Power | q4gm +18.4

@ -45 dBc ACPR

s

Vgg
SA5, Vds = 8 V. @ 125 mA
RES C=33 pF
ID=R1
CAP
R =100 Ohm \Decs
C=1e5 pF
CAP
ID=C11 |8/Q\CP7
C=DNP pF C=22 pF
CAP
ID=C2 IB2Cs
C=DNP pF L C=DNP pF p—
= SyBCKT =
NET4 FP1189“
IND
ID=L1 53
CAP L=18nH 2 CAP
SORT IB=C1 Bco  BORT

Z=50 Ohm C=22pF C=22pF 750 Ohm

CAP AP 1 T cAp

ID=C10 15 — _ |g=:g§ .

C=1.5pF C=DNP pF -5 pl
\\ \\

1 I L
2140MHz FP1B8 APP-BRD

Bill of Materials
Ref. Desig. Value Part style Size

C1,C7,C9 22 pF Chip capacitor 0603

C3 33 pF Chip capacitor 0805

C5 0.5 pF Chip capacitor 0603

C8 0.1nF Chip capacitor 1206

C10 1.5pF Chip capacitor 0603

L1,L2 18 nH Multilayer chip inductor 0603

L3 2.7nH Multilayer chip resistor 0603

5 flJ RL 1000 | Chipresistor 0603

(i |- L] R2 100 Chip resistor 0603

'L L_I' s e B8 8 Q1 FP1189 | WJO.5W HFET SOT-89

C2,C4,C6,C11 Do Not Place

452522AW R.1
452522PC R

WJ COMMUNICATIONS 1(800)WJ1-4401 .

14 mil GETEK ™ ML200DSS (e = 4.2)
The main microstrip line has aline impedance of 50 O.

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 September 2004
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FP1189-PCB2140S Application Circuit Performance Plots

S11 vs. Frequency S21 vs. Frequency S22 vs. Frequency
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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.

Web site: www.wj.com
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Reference Design: 2450 MHz

The application circuit is matched for output power.

Typical RF Performance, 25°C S Paramdas

Frequency MHz | 2450 2450 15

S21 — Gain dB 13.2 10

S11 — Input Return Loss dB -36 5 |—oB@sLu) —obB(si21]) —+DB(s2.2]) ||

S22 — Output Return Loss dB -7.6 0

Output P1dB dBm | +27.5 | +28.1 [ —————

Output IP3 _ dBm 438 +40 10

(+12 dBm / tone, 1 MHz spacing) -15

Drain Voltage \Y +8 +8 20

Drain Current mA 100 125 25
The 2450 MHz Reference Circuit is shown for design purposes only. An '302200 2300 2400 2500 2600 2700
evaluation board is not readily available for this application. The reader can Frequency (MHz)
obtain an FP1189-PCB2140S evauation board and modify it with the circuit

shown to achieve the performance shown in this reference design. Only two
component changes are required (C4 and L3) from the FP1189-PCB2140S
evaluation board.

CAP
ID=C8
C=100000

I
CAP ¢ |
ID=C6
C=DNP pF
CAP |

cAP
PORT 1B=C1

Z=50 Ohm C=22 pF

CAP = i
D=4 L=45mil

- Eeff=4.2
C=1.2 pF Loss®
FO0=0 MHz SUBCKT
1D=QL
NET=FP1189"

The lengths shown in the microstrip lines are referenced from the component or pin edge-to-edge.

2140MHz FP1189 APP-BRD

. . Bill of Materials
. GI'I] Ref. Desig. Value Part style Sze

C1,C7,C9 22 pF Chip capacitor 0603
-Vee . = - .. +BV 3 33pF__|_Chip capacitor 0805
o — c4 1.2 pF Chip capacitor 0603
L
£3 : | iS— [ 0.5pF | Chip capacitor 0603
i Bl E = IZEE C8 0.1mF Chip capacitor 1206
| : g E (102 T8nH | Multilayer chip inductor 0603
[l il it e i S 3 T8nH | Multilayer chip resistor 0603
(i ] : | Altilay
— | i i = Eem | ‘ R1 1000 Chip resistor 0603
i| l o ca '!J i ol P ; ) " R2 100 Chip resistor 0603
oo saa,000 , s @ L‘.Il- RN N QL FP1189 | WJO0.5W HFET SOT-89
— . C2,C4,C6,CiL DoNot Place
| @ &
-

R

WJ COMMUNICATIONS 1(800)WJ1-4401

The main microstrip line has aline impedance of 50 O.

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 September 2004
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Application Note: Constant-Current Active-Biasing

Special attention should be taken to properly bias the FP1189.
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
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 in this datasheet. Generaly 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
pinchoff variation, while also varying slightly over temperature.

The active-bias circuit, shown on the right, uses dual PNPtransistors
to provide a constant drain current into the FP1189, 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
may be measured for a Class-AB amplifier, where the device will
attempt to source more drain current while the circuit triesto provide
aconstant drain current. The circuit should be connected directly in
line with where the voltage supplies would be normally connected
with the amplifier circuit, as shown the diagram. Any required
matching circuitry remains the same, although it is not shown in the
diagram. This recommended active-bias constant-current circuit
adds 7 components to the parts count for implementation, but should
cost only an extra $0.144 to realize ($0.10 for U1, $0.0029 for R1,
R3, R4, R5, $0.024 for R2, and $0.0085 for C1).

Temperature compensaion is achieved by tracking the voltage
variation with the temperature of the emitter-to-base junction of the
two PNP transistors. As a 1st order approximation, thisis achieved
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.

Ul

+Vq

R2

4 Rohm UMTIN |[1

Parameter FP1189
Pos Supply, Vdd +8V
Neg Supply, Vag 5V

Vds +7.75V
Ids 125 mA
R1 62W
R2 20w
R3 1.8KW
R4 1kwW
R5 1kwW

Specifications and information are subject to change without notice.
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FP1189

Y2-Watt HFET

Product I nformation
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FP1189 (SOT-89 Package) Mechanical Information

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

Outline Drawing
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Thermal Specifications

Operating Case Temperature
Thermal Resistance, Rth
Junction Temperature, Tjc @

MTTF vs. GND Tab Temperature

1. The thermal resistance is referenced from the hottest

part of the junction to the ground tab (pin 4).

2. Thiscorrespondsto the typical drain biasing condition
of +8V, 125 mA a an 85°C case temperature. A
minimum MTTF of 1 million hours is achieved for

junction temperatures below 160 °C.

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

Product Marking

The FP1189 will be marked with an
“FP1189" designator. An aphanumeric lot
code (“XXXX-X") is also marked below the
part designator on the top surface of the
package.

Tape and reel specifications for this part are

located on the website in the “Application
Notes" section.

MSL / ESD Rating

ACautianl ESD sensitive device.

ESD Rating: Class 1B

Vaue Passes/500V to <1000V

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

Vaue Passes at 2000 V min.

Test: Charged Device Model (CDM)
Standard:  JEDEC Standard JESD22-C101

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

Mounting Config. Notes

1. 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 (.010").

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

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

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

5. RF trace width depends upon the PC board material
and construction.

6. Use 1 oz. Copper mi nimum.

. All dimensions arein millimeters (inches). Anglesare

in degrees.

~

Specifications and information are subject to change without notice.
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FP1189

Y2-Watt HFET

Product I nformation

"oy

FP1189-G (Green / Lead-free SOT-89 Package) Mechanical Information

This package islead-free/Green/RoHS compliant. It is compatible with both |ead-free (maximum 260°C reflow temperature) and leaded
(maximum 245°C reflow temperature) soldering processes. The plating material on the leadsis NiPdAu.

Outline Drawing
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Thermal Specifications

Operating Case Temperature -40 to +85°C
Thermal Resistance, Rth 68° C/W
Junction Temperature, Tjc @ 153° C

1. The thermal resistance is referenced from the hottest
part of the junction to the ground tab (pin 4).

2. Thiscorrespondsto t he typica drain biasing condition
of +8V, 125 mA a an 85°C case temperature. A
minimum MTTF of 1 million hours is achieved for
junction temperatures below 160 °C.

WJ Communications, Inc - Phone 1-800- WJ1-4401 - FAX: 408-577-6621 - e-mail: sales@wj.com -
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MTTF vs. GND Tab Temperature
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Product Marking

The FP1189-G will be marked with an
“FP11G” designator. An aphanumeric lot
code (“XXXX-X") is also marked below the
part designator on the top surface of the
package.

Tape and reel specifications for this part are

located on the website in the “Application
Notes" section.

MSL / ESD Rating

ACautianl ESD sensitive device.

ESD Rating: Class 1B

Vaue Passes/500V to <1000V
Test: Human Body Model (HBM)
Standard:  JEDEC Standard JESD22-A114

ESD Rating: Class IV

Vaue Passes at 2000 V min.
Test: Charged Device Model (CDM)
Standard:  JEDEC Standard JESD22-C101

MSL Rating: Level 3a +260° C convectionreflow
Standard:  JEDEC Standard J STD-020

Mounting Config. Notes

1. 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 (.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 viaregion contacts the heatsink.

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

5. RF trace width depends upon the PC board material
and construction.

6. Use 1 oz. Copper minimum.

7. All dimensions arein millimeters (inches). Anglesare
in degrees.

Specifications and information are subject to change without notice.
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