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WOlfyeedm ‘ A CREE COMPANY

PTFB201402FC

High Power RF LDMOS Field Effect Transistor
140 W, 28V, 2010 — 2025 MHz

Description

The PTFB201402FC integrates two 70 W LDMOS FETs into one  PTFB201402FC
open-cavity ceramic package. It is designed primarily for Doherty ~ Package H-37248-4

cellular amplifier applications in the 2010 to 2025 MHz frequency Sy H‘37248_4
band. Manufactured with Wolfspeed’s advanced LDMOS process, this =
device offers excellent thermal performance and superior reliability.
Small Signal CW
Gain & Input Return Loss, single side
Vo = 28V, Ipg = 650 mA
Features
21.0 0
205 ) e Broadband internal matching
20'0 Gain . = e Typical CW performance, 28V, single side
TR ey , g - Output power, P1gg = 70 W
ges N4& ~/ s 8 - Efficiency = 56%
£ 19.0 == x 8 _EI * Integrated ESD protection
0185 N\ 7\ 105 e Excellent thermal stability
2180 \ 7\ 12§ * Capable of handling 10:1 VSWR @ 28V, 70 W
o 17.5 IRL / g (CW) output power, per side
17.0 \ / 14 e Pb-free and RoHS-compliant
16.5 -16
16.0 18
1800 1900 2000 2100 2200
Frequency (MHz)

RF Characteristics

Single-carrier WCDMA Specifications (tested in Wolfspeed Doherty test fixture)

Vpp =28V, Ipq (main) = 500 mA, Vgspk = 42.6% x Vgs1, f1 = 1880 MHz, fo = 2025 MHz, Poyt =20 W, PAR=10dB @
0.01% CCDF probability

Characteristic Symbol Min Typ Max Unit
Gain Gps 15 16 — dB
Drain Efficiency nb 34 36 — %
Adjacent Channel Power Ratio ACPR — -38.5 -33 dBc

All published data at Tcase = 25°C unless otherwise indicated

ESD: Electrostatic discharge sensitive device—observe handling precautions!
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PTFB201402FC 2

DC Characteristics (single side)

Characteristic Conditions Symbol Min Typ Max Unit
Drain-Source Breakdown Voltage Vgs =0V, Ipg =10 mA V(BR)DSS 65 — — Vv
Drain Leakage Current Vps=28V,Vgs=0V Ipss — — 1.0 A
Drain Leakage Current Vpg=63V,Vgs=0V Ipss — — 10.0 A
On-State Resistance Vgs=10V,Vpg=0.1 A RDs(on) — 0.3 — Q
Operating Gate Voltage Vps =28V, Ipq = 650 mA Vas 2.3 2.8 3.3 \
Gate Leakage Current Vgs=10V,Vpg=0V lgss — — 1.0 A

Maximum Ratings

Parameter Symbol Value Unit
Drain-Source Voltage Vpss 65 \Y
Gate-Source Voltage Vas -6 to +10 \Y
Junction Temperature AN 200 °C
Storage Temperature Range TsTG —40 to +150 °C
Thermal Resistance (Tcasg = 70°C, 120 W CW) Rouc 0.39 °C/W

Ordering Information

Type and Version Order Code Package Description Shipping
PTFB201402FC V1 RO PTFB201402FC-V1-R0 H-37248-4, earless flange Tape & Reel, 50 pcs
PTFB201402FC V1 R250 PTFB201402FC-V1-R250 H-37248-4, earless flange Tape & Reel, 250 pcs
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PTFB201402FC

Typical Performance (data taken in a production test fixture)

Six-carrier TD-SCDMA Drive-up, CW Performance, single side
single side Vpp =28V, lpg = 650 mA
Voo = 28 V, Ipg = 650 mA, f =2018 MHz
-20 1 —s— AdjLower 50 19.6 J_ 60
—a&— Adj Upper o Q\ ,
25 H 45 o
—&— Alt Lower . \
Gain
30 H —=—AltUpper - —# 40 19.2 [— 50
—~ Efficienc / Q / 3
Q s —~ =
g % Lz / ® 3 o) 4 =
= 4 g z / ) 2
X -40 P 30 @ £188 7 40 ©
a e ) T ©
Q A E o S
<< 45 / 25 14 \ (i}
-50 20 18.4 — 30
L~ Efficiency| W | | 2010 MHz ——
-55 15 /,/ 2025 MHZ w1
|_—1
-60 10 18.0 4 [ [ [ [ 1 20
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Output Power (dBm) Output Power (dBm)
CW Performance, single side Two-tone Performance at Various Ipq
Vop =28V, Ipq =650 mA, f =2018 MHz single side, Vpp =28V, f = 2018 MHz
- c | | —e—550mA
S
& | | —=—600mA
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20 |Gain Z \ 50 2o || —a—650mA b |
— ©
—~ VA 4 S E= ——700mA
) = -~ 8 530 M
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c 19 N 40 g 5 S
5" N8| |82 4
O - - = L \ & o 0 -40 = 3
\\ L ° l‘.\#
18 A 30 ™ 1
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] -25°C mm— \ ~ /
90°C——~—
17 L 20 -60
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Output Power (dBm) Average Output Power (dBm)
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Typical Performance (cont)

CW Gain & Eff. vs. Output Power CW Sweep at P44g, single side
at various Vpp, single side Vop =28V, Ipg = 650 mA
Iog = 650 MA, f = 2018 MHz
20.0 I 60 21.0 60
% RER
20.5 55
19.5 — r/// 50 Efficiency/,
’ ' .'7<% 20.0 / 50
5190 /'/,/ AN 40 R ‘05 Gain / 5 B
< prd \\ g g /TN s
5185 > - 30 5 Z19.0 i/ \ 40 £
O L~ kS T w
o L~ // 5 O 185 \ 35 £
2180 ,/’, 20 W g
o Vpp=32V = 18.0 7 2010 MHz - 30
- 2018 MHz ==
17.5 Vpp =28V === 10 v 2025 MH —
Vop =24 V 17.5 /, pA— 25
17.0 L L [ T 1 0 17.0 A [ | [ | 20
38 39 40 41 42 43 44 45 46 47 48 49 50 38 39 40 41 42 43 44 45 46 47 48 49
Output Power (dBm) Output Power (dBm)
Two-tone Performance at
Selected Frequencies
single side, Vpp =28V,
Ipq = 650 mA, 1 MHz tone spacing
2010 MHz — N ,/ 18
40 7] 2018 MHz = Eff|C|ency/
2025 MHz - --- P 25
3 30 —
g v 3
g 20 / A/"\{IDE 352
a
o
: AN
w10 IMD5—| 45
e
0 A N // -55
-10 65
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Output Power, avg. (dBm)
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PTFB201402FC

Broadband Circuit Impedance

D
Z Source Z Load
G
s

Frequency Z Source Q Z Load O 3 : :
@ 2025 MHz @ 2010 MHz
MHz R jX R jX to = ‘

A

2010 15.4 3.8 3.9 4.4 3

2025 15.5 4.1 3.9 —4.4 R

See next page for reference circuit information
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Reference Circuit

s2
€108
100000 pF R107 €109 l
I 100 Ohm 100000 pF I
R106
c107 i c101 100 Ohm
100000 pF - R108 1000000 p R111
I m s1 T TL137 1000 Ohm  TL108 TL160  TL161 TL107 TL109 TL163 TL162 TL110
) s3
R104 R108 c102 c103
1200 Ohm 1 10 Ohm 10000000 pFI 15 pF I
i TL111H
TL102  TL103  TL104
R101
10 Ohin
TL105
RF_IN D c106
TL10os TL115  15PF  TL1M6  TL114 | TL112  TL113 TL117
Pin G1
Gate DUT
C105
TL135 TL130 15 pF TL131 TL124  TL129  TL123  TL132
TL152 — i — — Pin G2
I - H — — Gate DUT
R103
50 Ohm TL164 TL125 TL12R
TL126
TL133 TL134
TL119 TL118
TL120
21 TL122
R109
TL145 TL139 TL140 10 Ohm
TL142
Er=3.48 R110
H=20 mil
RO/RO4350B1 TL144 71138 TL143 1000 Ohm  TL156 TL153  TL158  TL155  TL157  TL154 TL159 TL136
L7 c110
10000000 pFI 15 pF I

Reference circuit input schematic for f = 2170 MHz
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Reference Circuit (cont.)

TL264

€220
100000000 pF 281

I

C219
10000000 pF
C218
10000000 pF
TL279

J

c217
10000000 pF

TL278 TL252

c209 | ~ =
15pF TL265
TL247
TL266  TL277 TL289  TL268

TL228 (T

CZOSD

1pF

C204 =

TL221]
1.8 pF

Cc221
15 pF

TL203 TL241 TL213 TL205  TL219 TL218  TL223 TL222 TL238

TL226
Pin D1
Drain DUT
TL220) |
TL227
= c210
10000000 pF
TL209] 3 —
TL229 TL207 TL206  TL239
€207
TL242 || 15 pF | coo2 [
’ 0.5 pF
c211
TL225 TL216  TL204 TL211  TL201 TL202 TL214  TL212 TL217 15pF TL215 TL256
Pin D2 —
Drain DUT

TL288 TL272  TL290 TL267

TL270 (5

C213
10000000 pF

10000000 pF

10000000 pF

C216
100000000 pl

—

TL248 TL251

TL246

TL235 TL234

TL254

TL233

TL255 TL230 TL262

TL253

TL232 RF_OUT
TL261
TL244
TL250
TL245
TL271
TL249
TL260

Reference circuit output schematic for f = 2170 MHz
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PTFB201402FC

Reference Circuit (cont.)

Description

DUT

PTFB201402FC

PCB

0.508 mm [.020"] thick, €r = 3.48, Rogers 4350, 2 oz. copper

Electrical Characteristics at 2170 MHz

Transmission

Electrical

Dimensions: mm

Dimensions: mils

Line Characteristics
Input
TL101 0.083 1, 52.28 Q W =1.077, L =6.977 W =42, L =275

TL102, TL104, TL106,
TL121,TL122, TL133,
TL134,TL135,TL148,
TL150

W =0.001, M = 0.500

W=1,M=19685

TL103 0.019 1, 52.28 O W =1.077, L=1.567 W=42 L =62

TL105 0.031 %, 52.28 O W =1.077, L =2.565 W=42,L=101

TL107, TL155 W1 =0.002, W2 = 0.001, Offset = 0.000 W1 =2, W2 =30, Offset=0
TL108, TL156 0.048 1, 35.71 Q2 W =1.905,L =3.912 W=751L=154

TL109, TL157 0.067 X, 63.89 O W =0.762, L = 5.636 W =230, L =222

TL110, TL136 W =0.001, M = 0.300 W=1,M=11811

TL111 0.109 %, 63.89 O W =0.762, L = 9.268 W =30, L =365

TL112, TL129 0.023 ., 10.63 Q W =8.382, L =1.801 W =2330,L=71

TL113, TL123

0.010 2, 10.63 Q

W1 =8.382, W2 =8.382, W3 = 0.762

W1 =330, W2 = 330, W3 =30

TL114, TL124 (taper)

0.072 %, 10.63 Q

W1 =8.382, W2 = 1.080, L = 5.588

W1 =330, W2 =43, L =220

TL115 0.032 1, 52.21 Q W =1.080, L =2.649 W =43,L=104

TL116, TL131 0.012 %, 52.21 Q W =1.080, L =0.988 W=43,L=39

TL117 0.029 %, 10.63 & W =28.382, L=2.212 W =2330,L=87

TL118, TL119 0.064 1, 52.28 O W =1.077,L=5.334 W=42,L=210

TL120 0.019 1, 52.21 Q3 W =1.080, L =1.570 W=43,L=62

TL125 0.082 1,562.28 Q W =1.077, L =6.850 W =42, L =270

TL126 0.022'A, 52.21 O W =1.080, L = 1.854 W=43,L=73

TL127 0.031 A, 52.21 Q W =1.080, L =2.565 W=43,L=101

TL128 0.1387%, 63.89 Q W =0.762, L =11.702 W =30, L =461

TL130 0.028 A, 52.21 Q W =1.080, L =2.362 W=43,L=93

TL132 0.029 %, 10.63 Q W =28.382, L=2212 W =2330,L=87

TL137 0.085 %, 35.71 Q W =1.905,L=6.914 W=751L=272

TL138 0.023 A, 35.71 Q W1 =1.905, W2 = 1.905, W3 = 1.905 W1 =75 W2=75 W3=75
TL139, TL140 0.037 A, 35.71 & W1 =1.905, W2 = 1.905, W3 = 3.048 W1 =75 W2=75 W3=120
TL141,TL142,TL146 | 0.023 A, 35.71 Q W =1.905, L = 1.905 W=751L=75

TL143 0.076 A, 35.71 O W =1.905, L =6.231 W =75,L =245

TL144 0.030 1, 35.71 W =1.905, L =2.477 W=751L=98

TL145 0.046 1, 25.04 Q W =3.048,L=3.713 W =120, L =146

TL147 0.042 %, 52.28 O W =1.077,L =3.470 W=42,1L=137

TL149 0.020 1, 52.28 O W=1.077,L =1.684 W=42,L=66

table continued on page 9
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PTFB201402FC

Reference Circuit (cont.)

Electrical Characteristics at 2170 MHz

Transmission

Electrical

Dimensions: mm

Dimensions: mils

Line Characteristics

Input

TL151 0.078 4, 52.21 Q W =1.080, L = 6.561 W =43, L = 258
TL152 0.042 1, 52.28 Q W =1.077, L = 3.472 W =42 L=137

TL153, TL160

0.009 %, 35.71

W1 =1.905, W2 = 1.905, W3 = 0.762

W1 =75 W2 =75 W3=30

TL154, TL163

0.011 %, 63.89 Q

W1 =0.762, W2 = 0.762, W3 = 0.889

W1 =30, W2 =30, W3=35

TL158, TL161

0.007 1, 35.71

W =1.905,L=0.610

W=751L=24

TL159, TL162

0.026 1, 63.89 Q

W=0.762, L=2.184

W=230,L=86

TL164

0.013 1, 52.21 O

W1 =1.080, W2 = 1.080, W3 = 1.080

W1 =43, W2 =43, W3 =43

Output

TL201, TL213

0.000 %, 14.83 &

W1 =5.740, W2 = 5.740, W3 = 0.025

W1 =226, W2 =226, W3 =1

TL202, TL205 (taper)

0.021 %, 14.94 0/ 25.04 Q

W1 =5.690, W2 = 3.048, L = 1.651

W1 =224, W2 =120, L =65

TL203, TL204

0.026 1, 8.71 Q

W1 =10.447, W2 = 10.447, W3 = 2.032

W1 =411, W2 =411, W3 =80

TL206, TL210, TL239,
TL240

0.013 1, 52.21 O

W1 =1.080, W2 = 1.080, W3 = 1.080

W1 =43, W2 =43, W3 =43

TL207, TL243 0.094 %, 52.28 O W =1.077,L=7.882 W=42,L=310
TL208 0.006 %, 52.28 O W =1.077,L=0.516 W=42,L=20
TL209 0.008 %, 52.21 O W1 =1.080, W2 =1.080, W3 = 0.660 W1 =43, W2 =43, W3 =26

TL211, TL241 (taper)

0.0371,8.73Q/14.81 Q

W1 =10.422, W2 =5.751, L =2.819

W1 =410, W2 =226, L = 111

TL212, TL218 (taper)

0.0152,25.04 Q/51.68 Q

W1 =3.048, W2 =1.097, L =1.189

W1 =120, W2=43,L =47

TL214,TL219

0.000 %, 25.04 O

W1 =3.048, W2 = 3.048, W3 = 0.025

W1 =120, W2 =120, W3 =1

TL215, TL222 0.018 A, 52.28 O W=1.077,L=1.516 W=42,L=60

TL216, TL224 0.034 1, 8.73 Q W =10.424, L =2.604 W =410,L =103

TL217,TL223,TL245 | 0.024 ), 52.21 Q W =1.080, L =2.032 W=43,L=80

TL220 0.013 %, 52.21 O W =1.080, L =1.097 W=43,L=43

TL221, TL269 0.051 A, 52.21 Q3 W =1.080, L =4.239 W=43,L=167

TL225, TL226 W1 =10.422, W2 = 1.080, W3 = 10.422, W1 =410, W2 = 43, W3 = 410,
W4 =1.080 W4 =43

TL227, TL228, TL229,
TL234, TL236, TL238,
TL249, TL250, TL251,
TL252, TL256, TL258,
TL260, TL267, TL268,
TL270

W =0.001, M = 0.500

W=1,M=19685

TL230 W1 =1.880, W2 = 1.080, W1 =74, W2 =43

TL231 0.043 %, 36.06 Q W =1.880, L = 3.495 W=74,L=138

TL232 0.022 1, 52.21 Q W1 =1.080, W2 = 1.080, W3 = 1.880 W1 =43, W2 =43, W3 =74
TL233 0.081 1, 52.28 Q W =1.077,L=6.774 W =42, L =267

TL235, TL259 0.023 A, 52.21 Q W =1.080, L = 1.900 W=43,L=75

TL237 0.052 %, 52.28 Q W =1.077, L =4.389 W=42,L=173

table continued on page 10
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Reference Circuit (cont.)

Electrical Characteristics at 2170 MHz

Transmission

Electrical

Dimensions: mm

Dimensions: mils

Line Characteristics

Output

TL242 0.010 4, 52.21 Q W =1.080, L =0.813 W =43, L=32

TL244, TL271 0.060 1, 52.28 Q W =1.077,L=5.019 W=42L=198

TL246, TL247 0.024 1, 52.28 Q W =1.077, L =2.032 W =42 L=80

TL248 0.0231,52.21 Q W =1.080, L = 1.900 W=43L=75

TL253 0.023 2, 36.06 Q W1 = 1.880, W2 = 1.880, W3 = 1.880 W1 =74, W2 = 74, W3 = 74
TL254 0.300 2, 36.06 Q W = 1.880, L = 24.526 W =74, L =966

TL255 0.212 1, 36.06 Q W =1.880, L = 17.371 W =74, L =684

TL257 0.164 1,52.21 Q W =1.080, L = 13.701 W =43, 1 =539

TL261 0.306 1, 52.28 Q W =1.077, L = 25.593 W =42, L. = 1008

TL262 0.099 1, 52.28 Q W =1.077, L = 8.247 W.=42,L =325

TL263 0.012 1, 14.50 Q W =5.893, L = 0.965 W =282, L =38

TL264 0.102 1, 14.50 Q W =5.893, L =7.976 W'=232, L =314

TL265 0.006 1, 52.28 Q W =1.077, L = 0.533 W=42L =21

TL266 0.092 1,52.28 Q W =1.077, L = 7.696 W =42, L =303

TL272, TL277 0.024 1,52.21 Q W1 = 1.080, W2 = 1.080, W3 =2.032 W1 =43, W2 = 43, W3 = 80
TL273 0.009 1, 52.21 Q W1 = 1.080, W2'=.1.080, W3 = 0.762 W1 =43, W2 = 43, W3 = 30
TL274, TL275 0.030 1,52.21 Q W1 = 1.080, W2= 1.080, W3 = 2.540 W1 =43, W2 = 43, W3 = 100
TL276 0.019 1, 14.50 Q W1 =5.893,W2 = 5.893, W3 = 1.524 W1 =232, W2 = 232, W3 = 60

TL278, TL279, TL280

0.030 A, 52.21 Q

W1 =1.080, W2 = 1.080, W3 = 2.489

W1 =43, W2 =43, W3 =98

TL281

0.019 A, 14.50 ©

W1 =5.893, W2 = 5.893, W3 = 1.524

W1 =232, W2 =232, W3 = 60

TL282 W1 =0.001, W2 = 0.005, Offset = 0.000 W1 =1, W2 =180, Offset =0
TL283 W1 =0.001, W2 = 0.005, Offset = 0.001 W1 =1, W2 =180, Offset = 37
TL284 0.016 A, 52.28 Q W =1.077,L=1.303 W =42, L =51

TL285 0.035 %, 14.50.Q W =5.893, L =2.743 W=232,L=108

TL286 0.079 X, 14.50 © W =5.893,L=6.198 W =232, L =244

TL287 0.016 A, 52.28 © W =1.077,L=1.372 W=42L=54

TL288 0.084 %, 52.28 Q W =1.077,L =6.985 W=42,L =275

TL289 0.027 ), 52.28 Q W =1.077,L=2.258 W=42,L=89

TL290 0.024 ), 52.28 Q W =1.077, L =2.029 W=42,L=80
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Reference Circuit (cont.)

Circuit Assembly Information
Test Fixture Part No. LTD/PTFB201402FC
Find Gerber files for this test fixture on the Wolfspeed Web site at www.wolfspeed.com/RF

RO4350, .020 (61) G1p9 €108

| RO4350, .020 62)

C220 : :

R107
R106

C219
Cc218
C209 Cc217 Q
— (™
C204 O
C206
74 L
e — e
T—T C208
RF_IN
C210
[ c207
C202 ]
C211 J
N
[ E—
C203
C201
C212
C213 O
C214 —t
C N
R110 C104 C215
C110
S N )
Wolfspeed PTFB201402_IN_02 Wolfspeed PTFB201402_OUT_01

Reference circuit assembly diagram (not to scale)
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Reference Circuit (cont.)

Component Information

Component Description Suggested Manufacturer P/N

Input

C101 Chip capacitor, 1 pF ATC 490-1863-2-ND

C102, C110 Capacitor, 10 yF Digi-Key 587-1818-2-ND

C103, C104, C105, C106 Chip capacitor, 15 pF ATC ATC100A150JW150XB
C107, C108, C109 Chip capacitor, 0.1 pF ATC PCC1772CT-ND

R101, R102 Resistor, 10 Q Digi-Key P10GCT-ND

R103 Resistor, 50 Q Digi-Key C16A50Z4

R104 Resistor, 1200 Q Digi-Key P1.2KGCT-ND

R105 Resistor, 1300 Q Digi-Key P1.3KGCT-ND

R106, R107 Resistor, 100 Q Digi-Key P100ECT-ND

R108, R109 Resistor, 10 Q Digi-Key P10ECT-ND

R110, R111 Resistor, 1000 Q Digi-Key P1.0KECT-ND

S1 Transistor Digi-Key BCP5616TA-ND

S2 Voltage Regulator Digi-Key LM78LO5ACM-ND

S3, S4 Potentiometer, 2k Q Digi-Key 3224W-202ECT-ND

U1 Hybrid coupler, 50 O Anaren X3C19P1-035

Output

C201, C204 Chip capacitor, 1.8 pF ATC ATC800A1R8BW150XB
C202, C205 Chip capacitor, 0.5 pF ATC ATC800A1R8BW150XB
C203, C206 Chip capacitor, 1 pF ATC ATC800A1ROBW150XB
C207, C208, C209, C211, Chip capacitor, 15 pF ATC ATC800A150FW150XB
Cc212

C210, C214, C215, C217, Capacitor, 10 pF Digi-Key 587-1818-2-ND

C218, C219

C213 Capacitor, 10 yF Digi-Key 399-1267-2-ND

C216, C220 Capacitor, 100 pF Digi-Key PCE4442TR-ND

Cc221 Chip.capacitor, 15 pF ATC ATC100A150FW150XB

Pinout Diagram

Gate Drain
G 4|> D4 )
Gate Drain
Gz D,
Source
(flange)

Lead connections for PTFB201402FC
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Package Outline Specifications

Package H-37248-4

(8.89
1.350])

(5.08
[.200])

2X 45°X 2.72
+ [45° X .107]

+0.13
2X 4.83+0.51 D1 ‘ 0o 4X RO.76 ) 50
.190+0.020 +0.005
[ ] ‘ ‘ ‘ [R030 4515

P

FLANGE 9.78 LID 9.40 1 19.43+0.51
[.385] [.370] ¢ [.765+0.020]

Coo

I f I
G1 G2
4X 3.81
[.150]
2X12.70
- [.500] \
SPH 1.57
062
[.062] 19.81+0.20
L — _—
[.780+0.008]

+ ‘ 1.02
\ VF [.040]

\
3.76+0.25 J ‘

[.148+0.010] ¢

20.57
S 1.810]

Diagram Notes—unless otherwise specified:
1. Interpret dimensions and tolerances per ASME Y14.5M-1994.
Primary dimensions are mm. Alternate dimensions are inches.
All tolerances + 0.127 [.005] unless specified otherwise.
Pins: D1, D2 = drains; S = source; G1, G2 = gates.
Lead thickness: 0.102 +0.076/-0.025 [0.004+0.003/-0.001].
Gold plating thickness: 1.14 + 0.38 micron [45 + 15 microinch] max

2L S A
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