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7 LBE/LCE2003S
LBE/LCE2009S

T-33-05

MICROWAVE LINEAR POWER TRANSISTORS

N-P-N transistors for use in a common-emitter class-A linear power amplifier up to 4 GHz,

Diffused emitter ballasting resistors, self-aligned process entirely ion implanted and gold metallization
ensure an optimum temperature profile, excellent performance and reliability.

The LBE2003S and LBE2009S have a metal ceramic studless envelope.
The LCE2003S and LCE2009S have a metal ceramic capstan envelope.

QUICK REFERENCE DATA

R.F. performance up to Ty, = 25 OC in an unneutralized common-emitter class-A circuit

type number  |mode of f |Veelle PL1 Gpo z; ZL
operation GHz} V [mA mW dB Q Q
LBE/L.CE2003S |c.w.; linear amplifier { 2 18 | 30 |typ. 260§ typ. 11 6,2+j30 {17,6+j7
LBE/LCE2009S | c.w.; linear amplifier | 2 110 |typ. 900|typ. 9,8 | 7,6 +j15 | 17,6 +j39
MECHANICAL DATA Dimensions in mm
Fig. ta LBE2003S and LBE2009S.
FO-45
Marking code Al203 0125
RTC407 = LBE2003S 4 ¥ ‘z A
RTC408 = LBE2009S L ~ P Tm<’:x
seatingll) 4_5.30__\Be0 1,3
plane max 1,0
e f
6
min
e —b—f
a— A B\
~ _\\‘z} }0,75
|
1 3,2 et}
6- 5,5 6 .| 72656854
min max min

PRODUCT SAFETY These devices incorporate beryllium oxide, the dust of which is toxic. The devnces are
entirely safe provided that the BeO disc is not damaged.
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OBE D MW bLLE53931 0014920 2 M

T-33-05

MECHANICAL DATA (continued)
Fig. 1b LCE2003S and LCE2009S.
FO-46

Marking code

RTC406 = LCE2003S
RTC408 = LCE2009S

Torque on nut: min. 0,76 Nm
max. 0,85 Nm

Diameter of clearance hole in
heatsink: max. 4,2 mm.

RATINGS

Dimensions in mm

Limiting values in accordance with the Absolute Maximum System {IEC 134)

Collector-base voltage
(open emitter)

Collector-emitter voltage
RBe =100 Q2
RBe =220 Q2
{(open base)

Emitter-base voltage
{open collector)

Collector current (d.c.)
Total power dissipation
up to Ty =76 9C
Storage temperature
Operating junction temperature

Lead soldering temperature
at 0,3 mm from the case; tgq =103

Veso

VCER
VCER
VcEOo

VEBO
Ic

Ptot

,30
“?ngx"/A'Z% 0,125 :
= i 40
5—Be0 y 35§ max
seclxting 1f6
plane _, | le—525 o 8,5
! 0 75 12,5
l -~ —~Cu max
==
(L 2.9
l L‘ | min
—+_J }
8-32UNC2A
e 1
6
min
L i
c =~ b
SN 7 W) WL I
\\j’ ’0.75
€
. 3'2 Y
6 5,5 6 _,| 7zesess
min max min
LBE/LCE | LBE/LCE
2003s 2009s
max. 40 40 \Y)
max. - 35 A\
max. 35 - \Y
max. 16 16 \"
max. 3 3 \"
max. 90 250 mA
max. 1,4 3,5 w
N t—— p—————
—65 to + 150 oC
max. 200 oC
max. 235 oC
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Microwave linear power transistors ' LBE/LCE2003S
LBE/LCE2009S
LBE/LCE2003S
102 7287048 16 7287049.1
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(1) Second breakdown limit
(independent of temperature).
Fig. 2 D.C. SOAR at Ty, < 76 OC, Fig. 3 Power derating curve vs.
t Region of permissible d.c. operation. mounting base temperature.
11 Permissible extension provided Rgg < 220 Q.
LBE/LCE2009S
108 7287050 4 7287061.1 -
P _
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{1) Second breakdown limit
{independent of temperature).

Fig. 4 D.C. SOAR at Tp < 75 OC,

I Region of permissible d.c. operation.
11 Permissible extension provided Rpg <100 2.

Tob (°C)

Fig. 5 Power derating curve vs.
mounting base temperature.

®
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LBE/LCE2003S
LBE/LCE2009S T-33-05
LBE/LCE | LBE/LCE
—» THERMAL RESISTANCE (at T; =75 oC) 20038 20098
From junction to mounting base Rthjmb = 65 i 36 K/w*
From mounting base to heatsink Rthmb-h = 1,6 1,5 K/W*

CHARACTERISTICS

Tmb =25 °C
LBE/LCE | LBE/LCE

Collector cut-off current 2003s 20098

lg=0;Veg=20V IcBO < 0,1 0,1 HA

lg=0;Vgg=40V lcBo < 150 250 uA

Ve =35 V; Rgg =220 2 ICER < 500 - uA

Vegp=35V;Rge=100Q ICER < - 1000 HA
Emitter cut-off current

lc=0;VEg=15V lEBO < 0,05 0,2 pA

Ic=0;Vgg=3,0V IEBO < 25 50 MA
D.C. current gain > 15 _

lc= 30mA;Vgg=5V hgg < 150 _

lc=110 mA; Ve =5V hrg z - a0
Collector-base capacitance at f =1 MHz

lg=lc=0;Veg=18V;Vgg=1,5V Ceh typ. 0,3 0,6 pF
Collector-emitter capacitance at f = 1 MHz

lg=1g=0;Vog=18V;VEg=15V Cece typ. 0,45 0,6 pF
Emitter-base capacitance at f = 1 MHz

Ie=1lc=0;VEg=1V;Veg=10V Ceb typ. 1,7 3,3 pF

* K/W is Sl unit for ©C/W.
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Nﬁcrow;vé {i;lear power tranﬁstors ' LBE/LCE2003S
LBE/LCE2009S

T-33.08 —
s-parameters (common emitter)

LBE/LCE2003S: Typical values; VoE = 18 V*; I = 30 mA®*; Tmp, = 25 °C; Z5 = 50

f Sie Sre Sfe Soe

GHz

0,6 0,56/—1430 0,037(-28,6)/ 410 9,50(19,6)/ 1019 0,56/ —340
0,6 0,65/—1540 0,040(~28,0)/ 39° - 8,28(18,4)/ 93° 0,61/ —350
0,7 0,565/—164° 0,040(—27,9)/ 40° 7,13(17,1)/ 880 0,50/ —36°
0,8 0,65/-171° 0,041(-27,7)/ 40° 6,35(16,1)/ 820 0,49/ =379
09 0,56/—-178° 0,043(-27,4)/ 41° 5,69(15,1)/ 779 0,47/ —38°
1,0 0,65/+176° 0,045(—26,9)/ 40° 5,14(14,2)/ 72° 0,46/ —39°
11 0,656/+170° 0,048(-26,4)/ 40° 4,72(13,5)/ 689 0,46/ -390
1,2 0,55/+165° 0,051(—25,9)/ 41° 4,37(12,8)/ 64° 0,45/ —410
1,3 0,56/+159° 0,056(—25,1)/ 41° 4,05(12,2)/ 60° 0,44/ —44°
1.4 0,65/+158° 0,060(—24,5)/ 41° 3,76(11,5)/ 57° 0,45/ —46°
1,5 0,65/+149° 0,062(—24,2)/ 40° 3,562(10,9)/ 530 0,43/ —48°
1.6 0,55/+146° 0,065(—23,8)/ 420 3,33(10,5)/ 50° - 0,43/ —500
1,7 0,66/+1420 0,068(—23,3)/ 42° 3,15(10,0)/ 46° 0,43/ —530
1,8 0,57/+137° 0,070(-23,1)/ 41° 2,96( 9,4)/ 420 0,43/ —54°
1,9 0,67/+1320 0,072(-22,9)/ 40° 2,80( 8,9)/ 399 0,43/ —56°
20 0,68/+128° 0,074(—22,7)/ 40° 2,66( 8,5)/ 36° 0,42/ —570
2,2 0,60/+121° 0,081(—21,8)/ 39° . 2,43( 7,7)/ 28° . 041/ -61°
24 0,62/+114° 0,091(—20,8)/ 37° 2,24( 7,0)/ 23° 0,40/ —67°
26 0,64/+108° 0,099(-20,1)/ 36° 2,08( 6,4)/ 169 0,39/ —-75°
2,8 0,66/+1020 0,105(—19,6)/ 33° 1,90( 56)/ 10° 0,38/ —820
3.0 0,68/ +969 0,108(-19,4)/ 31° 1,79( 5,1)/ 4° 0,39/ —87°
3,2 0,71/ +92° 0,124(—18,7)/ 29° 1,63( 4,3)/ —20 0,37/ —940
3,4 0,73/ +899 0,125(-18,0)/ 27° 1,68( 4,0/ -7° 0,40/—-101°
3,6 0,75/ +86° 0,137(-17,3)/ 25° 1,46( 3,3)/-13° 0,39/-112°
38 0,76/ +82° 0,142(-17,0)/ 23° 1.40( 2,9)/—18° 0,38/-120°
4,0 0,77/ +79° 0,149(-16,6)/ 20° 1,31( 2,3)/—24° 0,38/—128°
4,2 0,78/ +759 0,155(-16,2)/ 17° 1,26( 1,9)/-28° 0,38/-1339
4,4 0,80/ +73° 0,167(—15,5)/ 15° 1,20{ 1,6)/—34° 0,39/—142°
4,6 0,81/ +69° 0,177(-15,0)/ 120 1,14( 1,1)/-38° 0,39/-151°
4,8 0,81/ +68° 0,187(-14,6)/ 10° 1,10( 0,8)/-43° 0,42/—159°
5,0 0,81/ +658° 0,194(—14,3)/ 69 1,04( 0,4)/-47° 0,44/—-165°
5,2 0,80/ +60° 0,203(—13,8)/ 4° 1,03( 0,3)/-53° 0,47/-169°
5,4 0,81/ +56° 0,219(-13,2)/ —1° 0,98(—0,2)/-57° 0,48/—175°
5,6 0,81/ +510 0,229(—12,8)/ —-3° 0,97(-0,3)/-62° 0,49/+178°
5,8 0,81/ +48° 0,243(-12,3)/ —8° 0,92(-0,7)/-68° 0,61/+171°
6,0 0,80/ +449 0,245(—12,2)/—-120 0,90(-0,9)/-720 0,55/+165°

The figures given between brackets are values in dB.

* Vg and Ig regulated.
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s-parameters {common emitter)

LBE/LCE2009S: Typical values; Vg = 18 V*; Ic = 110 mA*; Tjp =25 °9C; Z, =50 Q

f Sie Sre Sfe Soe

GHz

0,5 0,70/1770 0,029(-30,7)/ 500 7,656(17,6)/ 830 0,25/ —48°
06 0,70/1710 0,033(—-29,6)/51° 6,43(16,2)/ 770 0,22/ —8Q°
0,7 0,70/168° 0,036(—29,0)/53° 5,46(14,6)/ 730 0,23/ —520
0,8 0,70/163° 0,039(—28,4)/54° 4,80(13,6)/ 68° 0,22/ —54°
0,9 0,71/1569° 0,041(-27,8)/54° 4,27(12,6)/ 640 0,22/ -56°
1,0 0,71/1550 0,045(—27,0)/65° 3,84(11,7)/ 609 0,21/ —590
11 0,71/161° 0,049(—26,2)/ 6540 3,63(11,0)/ 66° 0,21/ —62°
1,2 0,71/1480 0,054(—25,4)/ 549 3,27/10,3)/ 520 0,21/ —65°
1,3 0,71/144° 0,060(—24,5)/ 639 3,01( 9,6)/ 489 0,20/ —740
1,4 0,72/1439 0,066(—23,6)/54° 2,80( 9,0)/ 45° 0,20/ —79°
1,5 0,72/136° 0,070(—23,1)/52° 2,61( 83)/ 41° 0,21/ —80°
16 0,72/1330 0,075(—22,5)/53° 247( 7,9)/ 380 0,21/ —83°
1,7 0,72/130° 0,080(—21,9)/51° 2,33( 7,3)/ 340 0,22/ —-87°
18 0,73/127° 0,084(—21,5)/49° 2,18( 6,8)/ 30° 0,22/ —90°
1,9 0,73/1230 0,087(—21,2)/48° 2,05( 6,3)/ 269 0,22/ —940
2,0 0,74/120° 0,090(—20,9)/ 46° 1,97( 5,9)/ 23° 0,22/ —97°
2,2 0,75/114° 0,100(—20,0)/43° 1,78( 5,0)/ 15° 0,22/-109°
24 0,77/108° 0,112(-19,0)/400 1,63( 4,3/ 100 0,21/-1220
26 0,79/103° 0,123(-18,2)/37° 1,51( 36)/ 20 0,24/-133°
28 0,80/ 97° 0,129(—17,8)/33° 1,36{ 2,7)/ —-4° 0,25/—143°
3,0 0,81/ 920 0,134(—17,5)/30° 1,28( 2,1)/-11° 0,27/~-1810
3,2 0,83/ 880 0,143(—16,9)/26° 1,16( 1,2)/-17° 0,28/—-163°
3,4 0,85/ 859 0,152(—16,4}/ 24° 1,10( 0,9)/-21° 0,30/—173°
3,6 0,86/ 820 0,163(—15,8)/ 20° 1,00( 0 )/—28° 0,34/+178°
38 0,87/ 79° 0,168(—15,5)/17° 0,96(—0,4)/—32° 0,37/+173°
4,0 0,88/ 75° 0,175(-15,2)/ 14° 0,88(-1,1)/—39° 0,41/+168°
4,2 0,88/ 719 0,180(—14,9)/11° 0,83(—1,6)/—42° 0,42/+162°
4,4 0,89/ 699 0,193(-14,3)/ 8° 0,79(-2,1)/—48° 0,45/+ 1659
4,6 0,90/ 66° 0,200(—14,0)/ 5° 0,74(-2,8)/-51° 0,48/+ 1490
48 0,90/ 64° 0,211(-13,5)/ 2° 0,71(-3,0)/-56° 0,62/+145°
5,0 0,90/ 619 0,214(—13,4)/-2° 0,66(—3,6)/—59° 0,55/+1449

The figures given between brackets are values in dB.

* VeE and Ig regulated.
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Microwave linear power transistors J k LBE/ LCE2003S

LBE/LCE2009S
APPLICATION INFORMATION T- 3 05

Microwave performance in c.w., operation for the LBE/LLCE2003S up to Tmb=259Cinan
unneutralized common-emitter class-A circuit®,

f Vce (1) Ic (1) PL1 (2) Gpo (3) z Zr
GHz \") mA mW{dBm) dB Q Q
= 200(23) = 10 . .
2 I 18 l 30 typ. 250(24) typ. 11 6,2 +i30 17,6 +j7
Notes
1. VcE and I regulated,
2. Load power for 1 dB compressed power gain.
3. Low-level power gain associated with P 1,
-8 26 12,4 —»1 - 13 26 2
l ; { [‘
. } i % ¥ 7 77 |
input — 55 A utent
VSWR<3 |} ' ! 1 b vswr<3s
Z =500 2 11 ¥ t an 2 z,=500
6.8 7287086

Fig. 6 Prematching test circuit hoard for 2 GHz. (Dimensions in mm,)

Striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric (er = 2,54);
thickness 0,8 mm.

300 - 287052 10 7287053
P \& /‘ L~ "
{mW) N7 P e P
SlA L I5te|
2 (dB) // \\\
200 A Y tlYD / \
7 N
5
7 100 e
//
/
% 1 %0 20 40 60 80
¢ 20 pgimw) 30 Ig(mA)
Fig. 7Vog =18 V; 1c =30 mA; Fig. 8 Vo =18 V; class-A
f=2GHz; T,p =26 0C, operation; f = 2 GHz; T, = 26 OC, ~

* Circuit consists of prematching circuit board in combination with input and output slug tuners. .
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LBE/LCE2003S ' ‘
LBE/LCE2009S T- 33-65

APPLICATION INFORMATION

Microwave performance in c.w. operation for the LBE/LCE2009S up to Tyyp = 75 °C inan
unneutralized common-emitter class-A circuit®.

f Vce (1) Ic(1) Py1 (2) Gpo (3) zj ZL
GHz \") mA mW(dBm) dB Q Q
= 700(28,5) > 9 R R
2 ‘ 18 l 100 typ. 900(29,5) typ. 9.8 7,5+j14,6 17,5 +j38,5
Notes
1. V¢ and 1¢ regulated.
2. Load power for 1 dB compressed power gain.
3. Low-level power gain associated with P 1.
2, 26,4 (12,4 —> - 13 25 2=
.l* J % V7777 e,
. - __‘%// v £ Z1.
3’5&3’“ <35 4 4 4 W//// 7z 3;?«);#<3
z =609 2 08 1} 2 sz 2 z,=509Q

6.8 7287067

Fig. 9 Prematching test circuit board for 2 GHz. {Dimensions in mm.)

Striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric (e = 2,64);
thickness 0,8 mm.

1 7287054 8 7287065
R
s AP0
PL '%Q"l 7 ISfe| _ t\p\
w P /1 (dB) A ~
(’/l 4 / \
N
0,5 / 4
”
/Z
//
] o
o 50 100 p (mw) 150 0 50 100 | (ma) 150
Fig. 10 Vg =18 V;Ic =110 mA; Fig. 11 Vg = 18 V; class-A
f=2GHz; T =25 °C. operation; f = 2 GHz; Ty, = 25 °C.

* Circuit consists of prematching circuit board in combination with input and output slug tuners.
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