BLV9O

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor designed for use in mobile radio transmitters in the 300 MHz band.

Features:

o diffused emitter-ballasting resistors for an optimum temperature profile
® gold metallization ensures excellent reliability.

The transistor hasa 4-lead stud envelope with a ceramic cap (SOT-172). All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance at T, = 25 O9C in a common-emitter class-B circuit

mode of operation VCE f PL Gp nc

\ MHz w dB %

. 12,5 900 1 > 75 > 60

narrow band; c.w. 1 9,6 900 . 0,75 ’ typ. 7,9 ’ typ. 61
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-172A1.
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Torque on nut: min. 0,75 Nm
(7,5 kg.cm)

max. 0,85 Nm
(8,5 kg.cm)

When locking is required an adhesive is

preferred instead of a lock washer.
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Diameter of clearance hole in heatsink: max. 4,2 mm.
Mounting hole to have no burrs at either end.
Deburring must leave surface flat; donot chamfer or
countersink either end of hole.

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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BLVI0

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voitage (open emitter) Veceo max. 36 V
Collector-emitter voltage (open base) VeEO max. 16 V
Emitter-base voltage {open collector) VEBO max. 3V
Collector current
d.c. or average Ici Ig(Av) max. 02 A
(peak value); f > 1 MHz lcm max. 06 A
D.C. power dissipation
at Ty =1150C Ptot(dc) max. 2,25 W
R.F. power dissipation
f>1MHz; Tpp =105 °C Ptot(rf) max. 35 W
Storage temperature Tstg —65to + 150 °C
Operating junction temperature Tj max. 200 °C
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Fig. 2 D.C. SOAR. Fig. 3 Power/temperature derating curves.

| Continuous d.c. operation

Il Continuous r.f. operation (f > 1 MHz)

HI Short-time r.f. operation during
mismatch (f > 1 MHz)

THERMAL RESISTANCE
Dissipation = 2,25 W; T, = 25 ©C.
From junction to mounting'base

(d.c. dissipation) Rthj-mb(d.c.)  max. 25 K/W
{r.f. dissipation) Rth j-mb(r.f.) max. 19 KW
From mounting base to heatsink Rth mb-h max. 08 KW

418 March 1986



U.H.F. power transistor

BLV90

CHARACTERISTICS
Tj = 25 ©C unless otherwise specified

Collector-base breakdownwyoltage, open emitter; Ic = 2,56 mA V(BR)CBO > 36 V
Collector-emitter breakdown voltage, open base; Ic = 10 mA V(BR)CEO > 16 V
Emitter-base breakdown voltage, open collector; Ig = 0,5 mA V(BR)EBO > 3V
Collector cut-off current, VRg =0; Vg =16 V ICES < 1 mA
Second breakdown energy, L = 25 mH; f =50 Hz; Rgg =10 Q EgBR > 03 mJ
D.C. current gain, I =0,156 A; Vcg =10V hFE > 25
Transition frequency at f = 500 MHz*, —Ig =0,15A; Veg =125V fT typ. 4,8 GHz
—-lg=05 A;Vcg=125V fr typ. 1,4 GHz
Collector capacitance at f =1 MHz, I =ig=0; Vgg = 12,6 V Cc typ. 1,8 pF
Feedback capacitance at f =1 MHz, ic=0; Vg =125V Cre typ. 1,0 pF
Collector-stud capacitance Ccs typ. 0,5 pF
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Fig.4 Tj=25 OC; typical values.

Fig.5 Vog = 12,5 V; f =500 MHz;

Tj=25 0(C; typical values.

7292311

Fig.6 Ig =ig=0; f=1 MHz; typical values.

* Measured under pulse conditions: tp= 50 us; § <1%.

8 Vegiv) 16
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BLVOO

APPLICATION INFORMATION
R.F. performance in c.w. operation (common-emitter circuit; class-B}: f = 900 MHz; T, = 25 OC.

mode of operation ‘VCE PL Ps Gp I nc
\% w w dB A %
125 < 0,178 > 75 < 0,160 > 50
narrow band; c.w. 9'6 0.75 typ. 0,126 typ. 9,0 typ. 0,133 typ. 60
! ! typ. 0,122 typ. 7,9 typ. 0,128 typ. 61
L9
£

L7 cn
——£0) s0q
c9 #co
7 b4 7 172390367

Fig. 7 Class-B test circuit at f = 900 MHz.

List of components:

C1 =C11 = 33 pF multilayer ceramic chip capacitor

C2 =C10=1,4 to 5,5 pF film dielectric trimmer {cat. no. 2222 809 09001)

C3 =C9=1,2to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001)

C4 = 5,6 pF multilayer ceramic chip capacitor*

C5 =10 pF ceramic feed-through capacitor

C6 =330 pF ceramic feed-through capacitor

C7 =2,2 uF (35 V) tantalum electrolytic capacitor

C8 = 3,9 pF multilayer ceramic chip capacitor*

L1 = L7 =50 Q stripline (28,2 mm x 4,0 mm)

L2 =60 nH; 4 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm
L3 = 38 Q stripline (14,6 mm x 6,0 mm)

L4 = 38 Q stripline (10,0 mm x 6,0 mm}

L5 =280 nH; 15 turns closely wound enamelled Cu wire (0,4 mmy); int. dia. 3 mm; leads 2 x 5 mm
L6 =50 Q stripline (37,7 mm x 4,0 mm)

L8 = L9 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642)

R1 =R2=10 % + 10%; 0,25 W metal film resistor

L1, L3, L4, L6 and L7 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass
dielectric (e, = 2,74); thickness 1/16 inch.

* American Technical Ceramics capacitor type 100A or capacitor of same quality.
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U.H.F. power transistor BLVQO

7290368

145 mm

78 mm

7290369

Fig. 8 Printed circuit board and component lay-out for 900 MHz class-B test circuit.

Note

The circuit and the components are on one side of the P.T.F.E. fibreglass board; the other side is
unetched copper serving as ground plane. Earth connections are made by hollow rivets and also by
fixing-screws and copper straps around the board and under the emitters to provide a direct contact
between the copper on the component side and the ground plane.
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BLV90
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Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency
vs. load power.
Conditions for Figs 9 and 10:
Vce = 9,6 V; f=900 MHz; T, = 25 9C; class-B operation; typical values.
16 7292312.1 12 7292313
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Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components).

Conditions for Figs 11 and 12:
VCe =125 VP =1W,; f=900MHz; T, = 25 OC; class-B operation; typical values.
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U.H.F. power transistor BLV90

RUGGEDNESS

The device is capable to withstand a full load mismatch (VSWR = 50; all phases) at rated load power
up to a supply voltage of 15,6 V at T}, = 25 OC.

8 7292314 25 7292315
[T ——x,
I'i,)(i
) N RL XL
)
4
20
&
|1 Xj
0
L1
-2 15
800 200 f(MHz) 1000 800 900 f(MHz) 1000
Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components).

Conditions for Figs 13 and 14:
Vee = 12,6 V; P =1W; f=800-960 MHz; Ty, = 25 OC; class-B operation; typical values.

12 7292316
Gp
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8
4
0
8no 800 ¢z 1000

Fig. 15 Power gain vs. frequency.
Vee =125 V; P =1W; f=800-960 MHz; T}, = 25 OC; class-B operation; typical values.
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BLV91

UH.F. POWER TRANSISTOR

-

N-P-N silicon planar epitaxial transistor designed for use in mobile radio transmitters in the 300 MHz band.

Features:

©® multi-base structure and diffused emitter-ballasting resistors for an optimum temperature profile
® gold metallization ensures excellent reliability.

The transistor has a 4-lead stud envelope with a ceramic cap (SOT-172). All leadsare isolated from the stud.

QUICK REFERENCE DATA

R.F. performance at Tj, = 25 ©C in a common-emitter class-B circuit

mode of operation VCE f PL Gp nc
\ MHz w dB %
12,5 900 2 > 65 > 50
band; c.w. 4 ’
narrow band; e.w l 9,6 l 900 } 15 typ. 6.6 typ. 60
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-172A1.
| 1
. | } | 2,9 —L—E ~[+0,14
. Vo
| i (41
8-32UNC
0,6 (2x) L4 1,52 / VI |
27 b ____/"T\ < @ L . 525 535
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\ / t
1 — =
| ~— 85— TP min
e
<335 29
— 300 (2)() —_] 2'3‘.
3171 « 11,8 _,| 52 |  7zss903.1

Torque on nut: min. 0,75 Nm
(7,5 kg.cm)
max. 0,856 Nm
(8,5 kg.cm)
When locking is required an adhesive is
preferred instead of a lock washer.

10,8 max

Diameter of clearance hole in heatsink: max. 4,2 mm.
Mounting hole to have no burrs at either end.
Deburring must leave surface flat; donot chamfer or

countersink either end of hole.

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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BLV91

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current
d.c. or average
{peak value); f > 1 MHz

D.C. power dissipation
at Tmp =90°C

R.F. power dissipation
f>1MHz; T =90°C

Storage temperature

Operating junction temperature

1000 7292317

Ic
(mA)

400

Tmb=90°C

200

100

1 10 16 100

Vee (V)

Fig. 2 D.C. SOAR.

THERMAL RESISTANCE
Dissipation = 4,5 W; Ty, = 25 °C
From junction to mounting base
(d.c. dissipation)
(r.f. dissipation)

From mounting base to heatsink

VeBo max. 36 V
VcEo max. 16 V
VEBO max. 3V
ici Ic(Av) max. 04 A
lem max. 1,2 A
Ptot(dc) max. 45 W
Ptot(rf) max. 6 W
Tstg —65to + 150 °C
T max. 200 °C
10 7292318.1
Prot m
(\A(I)) \\\
5 ! \‘
R (i SN AN
\\
0
0 80 Th (°C) 160

Fig. 3 Power/temperature derating curves

| Continuous d.c. operatibn

Il Continuousr.f. operation (f > 1 MHz)

11l Short-time r.f. operation during
mismatch (f > 1 MHz)

Rthj-mb(d.c.)  max. 20 K/W
Rth j-mb(d.c.)  max. 15 K/W
Rth mb-h max. 08 K/W
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U.H.F. power transistor

BLVA1

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector-base breakdown voltage, open emitter; Ic =5 mA V(BR)CBO ~ 36
Collector-emitter breakdown voltage, open base; ¢ = 10 mA V(BR)CEO ~ 16
Emitter-base breakdown voltage, open collector; Ig = 0,5 mA V(BR)EBO ~ 3
Collector cut-off current, Vgg =0; Veg =16 V ICES < 2,5
Second breakdown energy, L = 26 mH; f =50 Hz; Rgg = 10 & EgBR > 0,55
D.C. current gain, Ic =0,3 A; Veg =10V hrg > 25
Transition frequency at f = 500 MHz*, —1Ig =0,3 A; Vog =125V fr typ. 4
—lg=1,0A;Veg =125V fr typ. 1
Collector capacitanceat f =1 MHz, | =ig=0; Vcg =125V Ce typ. 3,56
Feed-back capacitance at f =1 MHz, Ic=0; Vg =125V Cre typ. 2,0
Collector-stud capacitance Ces typ. 05
120 7292319 5 7292320
fr
heg (GHz) \
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» RN ' N
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40 ’ \\
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0 800 | (ma) 1200 0 800 _j_(pa) 1200

Fig. 4 T;=25 OC; typical values.

Fig. 5 Veg =126 V;tp =50 us;

Tj=25 OC; typical values.

7292321

Fig. 6 |g =ig=0;f =1 MHz; typical values.

* Measured under pulse conditions: tp = 50 us; 8 < 1%.
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BLVOA1

APPLICATION INFORMATION

R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz; Th, = 25 OC,

mode of operation |+ Vg P Pg Gp Ic ne
w w dB A %
125 9 < 0,450 > 65b < 0,320 > 50
narrow band; c.w. ’ typ. 0,332 typ. 7,8 typ. 0,267 typ. 60
9,6 1,5 typ. 0,328 typ. 6,6 typ. 0,260 typ. 60
L8
| e |
4 E cé T c7
= 1 e +Vee
R1 L1 ; R2 I/ ll* cs
L2 T E L7 T
C5 T.UT c9
c1 L3 L5 L6 L9 -|- L10 c1z
50 2 (O—— 4 o) 500
L4
#c2 ez =ca ” cio Fcn
4 b 7 l 7 b 7 7290370

Fig. 7 Class-B test circuit at f = 900 MHz.

List of components:

C1 = C12 = 33 pF multilayer ceramic chip capacitor

C2 =C3=C11=1,4 10 5,5 pF film-dielectric trimmer (cat. no. 2222 809 09001)
C4 = C5=5,6 pF multilayer ceramic chip capacitor*

C6 = 10 pF ceramic feed-through capacitor

C7 =330 pF ceramic feed-through capacitor

C8 =2,2 uF (35 V) tantalum electrolytic capacitor

C9 = 3,9 pF mulitilayer ceramic chip capacitor*

C10 = 1,2 to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001)

L1 = L8 = Ferroxcube wideband h.f, choke, grade 3B (cat. no. 4312 020 36642)

L2 =60 nH; 4 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm
L3 =50 Q stripline (23,3 mm x 1,85 mm)

L4 = 50 § stripline (4,0 mm x 1,85 mm)

L5 = L6 =29 Q stripline (14,0 mm x 4,0 mm)

L7 =280 nH; 15 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm
L9 =50 2 stripline (22,7 mm x 1,85 mm)

L10 =50 Q stripline (28,0 mm x 1,85 mm)

R1=R2=10 * 10%; 0,25 W metal film resistor

L3, L4, L5, L6, L9and L10arestriplinesonadouble Cu-clad printed circuit board with P.T.F.E.
fibre-glass dielectric (e, = 2,74); thickness 1/32 inch.

* American Technical Ceramics capacitor type 100A or capacitor of same quality.
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U.H.F. power transistor BLV91

7290371

135mm

7290372

Fig. 8 Printed circuit board and component lay-out for 900 MHz class-B test circuit.

Note

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is
unetched copper serving as ground plane. Earth connections are made by hollow rivets and also by
fixing-screws and copper straps around the board and under the emitters to provide a direct contact
between the copper on the component side and the ground plane.
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BLVOI1
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Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency
vs. load power.
Conditions for Figs 9 and 10:
Ve = 9,6 V; =900 MHz; Ty, = 25 OC; class-B operation; typical values.
4 7292322.1 10 7292323 100
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(w) (dB) \ (%)
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// /, N
2 / 5 // \x 50
/ ’
/ e
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Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components).

Conditions for Figs 11 and 12:
VCg = 12,5 V; P = 2W; f= 900 MHz; T, = 25 OC; class-B operation; typical values.
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U.H.F. power transistor BLVO1

RUGGEDNESS

The device is capable to withstand a full load mismatch (VSWR = 50; all phases) at rated load power up
to a supply voltage of 15,5 V at T}, = 25 °C.

6 7292324 22 7792325
e X RL'XL
() . Q) R
i B—
4 18
/
B
LT xi
L1
2 14
XL
0 10
800 900 f(MHz) 1000 800 900 £ (MHz) 1000
Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components).

Conditions for Figs 13 and 14:
VCE =125 V; P =2W; f=2800-960 MHz; Ty, = 25 OC; class-B operation; typical values.

7292326
10
e <

Gp ——
(dB) —

5

0

800 900 yu,, 1000

Fig. 15 Power gain vs. frequency.
Ve = 12,5 V; P =2 W; f = 800—960 MHz; T, = 25 OC; class-B operation; typical values.
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BLV92

. UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the

900 MHz communications band.

Features:

® multi-base structure and emitter-ballasting resistors for an optimum temperature profile
® internal input matching to achieve an optimum wideband capability and high power gain

® gold metallization ensures excellent reliability.

The transistor has a 6-lead flange envelope with a ceramic cap (SOT-171). All leads are isolated from

the flange.

QUICK REFERENCE DATA

R.F. performance at Ty, = 26 °C in a common-emitter class-B test circuit

mode of operation Vce f PL Gp nc
v MHz w dB %

. 125 900 4 > 75 > 50

narrow band; c.w. l 96 \ 200 1 3 ’ typ. 7.3 typ. 56

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device

is entirely safe provided that the BeO disc is not damaged.
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BLV92

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-171. ’
* 1,5
10,5
— 585 |«
225 .| |
min
1 —
O |-
1(2x) T ]
T v ¢ e 1
3257 F [ | | _[]® 25,2 4 {111 93
9,15 285 ~N1 T max 1842 max
P . |
2,25(2 ) L
1852 (] .
\i‘/ L]
i «—3;‘1‘2(2x)
! _ '
s [T a0 1
=" 405 7.0
1 ] p mex
i 4 7285950.1
- I 0,14
max

Torque on screw: min. 0,6 Nm (6 kg.cm)
max. 0,75 Nm (7,5 kg.cm)
Recommended screw: cheese-head 4-40 UNC/2A.
Heatsink compound must be applied sparingly and evenly distributed.

450

March 1986



U.H.F. power transistor

BLV92

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Collector-base voltage (open emitter)
peak value N

Collector-emitter voltage (open base)
Emitter-base voltage {open collector)

Collector current

d.c. or average

(peak value); f > 1 MHz
Total power dissipation

atThp=940C

at Typ =94 OC; > 1 MHz
Storage temperature

Operating junction temperature

7295001
10
Ic
(A)
! o
\Th=90 [+
0,1
1 10 Vce (V) 100

Fig. 2 D.C. SOAR.
Rth mb-h = 0.4 K/W.

THERMAL RESISTANCE
Dissipation =6 W; Typ = 128 °C
From junction to mounting base
(d.c. dissipation)
(r.f. dissipation)

From mounting base to heatsink

VcBOM max. 36 V
VCEO max. 16 V
VEBO max, 3V
Ic max. 08 A
lcm max. 24 A
Ptot(dc) max. 9w
Piot(rf) max. 12w
Tstg —65to + 160 °C
Tj max. 200 °C

20 7295007

i
Ptot
w)
\
. TN
[ B Y ) O N \\
\
N
N
\\
00 100 Th (9C) 200

Fig. 3 Power/temperature derating curves.

| Continuous operation

Il Continuous operation (f > 1 MHz)

111 Short-time operation during mismatch;
(f>1MHz)

Rthjmb(dc) max. 12 K/W
Rthjmb(rf) max. 9 K/W
Rth mb-h max. 0,4 K/W
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BLV92

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Collector-base breakdown voltage, open emitter; Ic=10mA V(BR)CBO > 36 V
Collector-emitter breakc;own voltage, open base; Ic = 20 mA V(BR)CEO > 16 V
Emitter-base breakdown voltage, open collector; g = 1 mA V(BRJEBO > 3V
Collector cut-off current, Vgg = 0; Vog = 16 V IcES < 5 mA
Second breakdown energy, L = 256 mH; f = 650 Hz; RRe=10Q EsBR > 1T md
D.C. current gain, Ic =0,6 A; Veg =10V hgg > 25
Transition frequency at f = 500 MHz*, —Ilg=06A;Vcg=125V fr typ. 4 GHz
Collector capacitance at f = 1 MHz, |g =iy = 0; Veg=125V Ce typ. 8 pF
Feed-back capacitance at f= 1 MHz, I = 0; Vep=125V Cre typ. 5 pF
Collector-flange capacitance Cef typ. 2 pF

100 7295005 5 7295014

\[ - fT
L~ L \12,5‘%\ ) (GHz‘:
hrg // \{\ i
N
Vge=10V \ , {
50 N
2 \\
1
° 1 Ic (A) 2 00 1 —ig (A) 2

Fig. 4 Tj=25 OC; typical values.
T; = 25 OC; typical values.
’ ’

Fig. 5 Vg = 12,5 V; f= 500 MHz;

7295002

Fig. 6 Ig =ig=0; f=1 MHz; typical values.

0 8 Ves (V)

* Measured under pulse conditions: tp= 50 us; 8§ < 1%.

16

452
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U.H.F. power transistor BLV92

APPLICATION INFORMATION
R.F. performance in c.w. operation {common-emitter circuit; class-B): f = 900 MHz; Tj, = 25 °C,

mode of operation YcE PL Pg Gp Ic nc
\ w w dB A %
125 4 < 07 > 75 < 064 > 50
narrow band; c.w. ' - typ. 0,57 typ. 8,5 typ. 0,56 typ. 57
9,6 3 typ. 0,56 typ. 7,3 typ. 0,66 typ. 56
c1 L1 c12

500 (o2

c2 c3 c1o icn
v 4 2 l 2 7 2

7290504.1

Fig. 7 Class-B test circuit at f = 900 MHz.

List of components:

C1 =C12 =33 pF multilayer ceramic ‘chip capacitor

C2 =C3=C10=C11=1,41t05,5 pF film dielectric trimmer
(cat. no. 2222 809 09001)

C4 =C5 = 3,9 pF muiltilayer ceramic chip capacitor*

C6 =C7=C8=C8 =6,2pF multilayer ceramic chip capacitor*

C13 = 10 pF ceramic feed-through capacitor

C14 = 6,8 uF (63 V) electrolytic capacitor

C15 = 330 pF ceramic feed-through capacitor

L1 =50 Q stripline (29,5 mm x 2,4 mm)

L2 =50 stripline (5,56 mm x 2,4 mm)

L3 =427 Q stripline (16,8 mm x 3,0 mm)

L4 =427 Q stripline (7,5 mm x 3,0 mm)

L5 =427 Q stripline (2,0 mm x 3,0 mm)

L6 =50 stripline (8,56 mm x 2,4 mm)

L7 =50 Q stripline (28,0 mm x 2,4 mm)

L8 =60 nH; 4 turns closely wound enamelled Cu-wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm
L9 =45 nH; 4 turns enamelied Cu-wire (1 ,0 mm); length 6 mm; int. dia. 4 mm; leads 2 x 5 mm
L10 = L11 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642)

R1 =R2=10%Q + 10%; 0,25 W, metal film resistor

L1 to L7 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric
(er = 2,2); thickness 1/32 inch.

* American Technical Ceramics capacitors type 100A or capacitor of same quality.
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BLV92

7290502

128 mm

+Veoe

72905031

Fig. 8 Printed circuit board and component lay-out for 900 MHz class-B test circuit.

Note

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is un-
etched copper serving as ground plane. Earth connections are made by fixing screws and copper straps
around the board and under the emitters to provide a direct contact between the copper on the
component side and the ground plane.
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|
U.H.F. power transistor BLV92
5 7294554 10 7294555
PL Gp e
w) (dB) (%)
8 3 80
4 ——
/‘/ SN
//' ~
3 / 6 60
e
‘,—‘
2 / 4 40
1 / 2 20
0 [ 0
0 04 08 12 16 0 1 2 3 4 5
P (W) PL(W)
Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency vs. load power.

Conditions for Figs 9 and 10:
Vce = 96V; =900 MHz; T, = 25 OC; class-B operation; typical values.

7295017 7295018

8 10 100
PL
W)
Gp \\ c
6 P (dB) AN (%)
e \\ Gp
/| T TN
4 5 v 50
/
d .
2
y
/
0 0
0 1 Pg (W) 2 0 4 PL (W) 8
Fig. 11 Load power vs. source power. Fig. 12 Power gain and efficiency vs. load power.

Conditions for Figs 11 and 12:
Vce =125 V; =900 MHz; T = 25 OC; class-B operation; typical values.
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RUGGEDNESS

The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power
up to a supply voltage of 15,6 V and at T, = 256 OC.

8 7295019 12 7295004
i X Ry XL
(«) ” [le)
s P lk 0 —~
L1 R S
L ~
/r/ RL
4 6
-
\\
N
[———
) NG s X,
N xi
0 0
800 900 f (MHz) 1000 800 200 f (MHz) 1000
Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components).

Conditions for Figs 13 and 14:
Ve = 12,6 V; P =4 W; f = 800—960 MHz; Ty, = 25 OC; class-B operation; typical values.

7295011

Gp
(dB)

o
800 900 £ (MH2) 1000
Fig. 15 Power gain vs. frequency.

VCcE = 12,5 V; P =4 W; f = 800—960 MHz; T}, = 25 OC; class-B operation; typical values.
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BLV93

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the
900 MHz communications band.

Features:

® multi-base structure and emitter-ballasting resistors for an optimum temperature profile

® internal input matching to achieve an optimum wideband capability and high power gain

® gold metallization ensures excellent reliability.

The transistor has a 6-lead flange envelope with a ceramic cap (SOT-171). All leads are isolated from
the flange.

QUICK REFERENCE DATA

R.F. performance at Tp, = 25 OC in a common-emitter class-B test circuit

mode of operation VCE f PL Gp nc
\ MHz W dB %

narrow band; c.w. 12,5 900 8 > 65 > 50
9,6 900 6 typ. 6,0 typ. 59

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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Dimensions in mm

1842 +-f4-4 93
max

MECHANICAL DATA
Fig. 1 SOT-171.
~ 11,6
10,5
—| 5,85 -
225 | |
min
—
&P
1(I2x) !
* e e
015 325 T <] | _[e 25,2
o285y NT T ] max
e e
235
1:85(2x) M\
i\)
Tl
P s
2,8 Vo 4,50
L] 405 7.0
} ] ;o max
i v
| e | o
max

Torque on screw: min. 0,6 Nm (6 kg.cm)
max. 0,76 Nm (7,5 kg.cm)
Recommended screw: cheese-head 4-40 UNC/2A

7285950.1

Heatsink compound must be applied sparingly and evenly distributed.
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U.H.F. power transistor

BLV93

RATINGS

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

Collector-base voltage (open emitter)
peak value ®

Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current
d.c. or average
(peak value); f > 1 MHz

Total power dissipation

at Tpp =67 OC

at Typ =67 °C; f > 1 MHz
Storage temperature
Operating junction temperature

7295000

\Th=GO°C

0,1
1 10 Veg (V) 100

Fig. 2 D.C.-SOAR.
Rth mb-h = 0,4 K/W

THERMAL RESISTANCE
Dissipation = 12W; Ty = 112 0C

From junction to mounting base
(d.c. dissipation)
(r.f. dissipation)

From mounting base to heatsink

VCcBOM max. 36 V
VcEo max. 16 V
VEBO max. 3V
IcilcAv max. 16 A
Icm max. 48 A
Piot{dc) max. 18 W
Ptot(rf) max. 24 W
Tstg —65 to + 150 OC
Tj max. 200 °C
7295006
40
lu‘\
P.
W \
N,
It
20
i y
AN
TN
~
% 100 Th (°C) 200 .

Fig. 3 Power/temperature derating curves.

I Continuous operation

1l Continuous operation (f > 1 MHz)

111 Short-time operation during mismatch;
(f>1 MHz)

Rthj-mb{dc) max. 7,0 K/IW
Rthj-mb (rf) max. 5,2 K/W

Rth mb-h max. 0,4 K/W
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BLV93

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-base breakdowr: voltage

open emitter; Ic = 20 mA V(BR)CBO > 36 V
Collector-emitter breakdown voltage
open base; I = 40 mA V(BR)CEO > 16 Vv
Emitter-base breakdown voltage
open collector; I[g =2 mA V(BR)EBO > 3V
Collector cut-off current
VBe=0;Vpeg=16V ICEs < 10 mA
Second breakdown energy
L=25mH; f=50 Hz; Rgg=10Q EsgRr > 2 mJ
D.C. current gain
Ilc=12A;Vcg=10V hgg > 25
Transition frequency at f = 500 MHz*
—lg=12A;Vcg=125V fr typ. 4 GHz
Collector capacitance at f = 1 MHz
Ig=ig=0;Veg=125V Ce typ. 15 pF
Feed-back capacitance at f = 1 MHz
lc=0; V=125V Cre typ. 9 pF
Collector-flange capacitance Cef typ. 2 pF
100 7295015 5 7295013
N fr )
~ (GHz
pr 25V N 4 -
hEE P N /]
Veg=10V
3 \\\
50 N
2 N,
1
0
% 2 e (Al 7 0 - 2 g 4
Fig. 4 Tj=25 OC; typical values. Fig.5 Vcg = 12,6 V; f =500 MHz;

Tj=25 OC; typical values.

* Measured under pulse conditions: tp= 50 us; 8§ < 1%.
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U.H.F. power transistor

BLV93

26 7295016
cC
(pF)

S22 \\
\\
18 \\
N
14
10
10 Veg (V) 20

Fig. 6 Ig =ig=0; f =1 MHz; typical values.

APPLICATION INFORMATION

R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz; Th=250C.

mode of operation VcE PL Ps Gp Ic e
\" w w dB A %
125 8 < 18 > 65 < 1,28 > 50
narrow band; c.w. ' typ. 1,56 typ. 7,3 typ. 1,1 typ. 68
9,6 6 typ. 1,6 typ. 6,0 typ. 1,05 typ. 59
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L7 Cc12

°) soa

50 (o——

A 1]

4 7

7 »/ 4
p.

+Vee

7290507

Fig. 7 Class-B test circuit at f = 900 MHz.

List of components:

C1 = C12 =233 pF multilayer ceramic chip capacitor

C2 =C3=C10=C11=1,41t05,5 pF film dielectric trimmer
(cat. no. 2222 809 09001)

C4 =C5=4,7 pF multilayer ceramic chip capacitor*

C6 =C7 = 5,6 pF multilayer ceramic chip capacitor*

C8 =C9 = 3,3 pF multilayer ceramic chip capacitor*

C13 = 10 pF ceramic feed-through capacitor

C14 = 6,8 uF(63 V) electrolytic capacitor

C15 = 330 pF ceramic feed-through capacitor

L1 =17 =50 stripline (29,0 x 2,4 mm)

L2 =50 Q stripline (6,0 mm x 2,4 mm)

L3 =427 Q stripline (13,1 mm x 3,0 mm)

L4 =427 Q stripline (4,4 mm x 3,0 mm)

42,7 Q stripline (4,6 mm x 3,0 mm)

50  stripline (11,0 x 2,4 mm)

L8 =60 nH; 4 turns closely wound enamelled Cu-wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm
L8 =45 nH; 4 turns enamelled Cu-wire (1,0 mm); length 6 mm; int. dia 4 mm; leads 2 x 5 mm
L10 = L11 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642)

R1 =R2=10% + 10%; 0,25 W, metal film resistor

L1 to L7 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric
(ep = 2,2); thickness 1/32 inch.

-
[=>]
o

* American Technical Ceramics capacitor type 100A or capacitor of same quality.
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BLV93

U.H.F. power transistor

7290505

124 mm

7290506

Fig. 8 Printed circuit board and component lay-out for 900 MHz class-B test circuit.

Note
The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is un-

etched copper serving as ground plane. Earth connections are made by fixing screws and copper straps
around the board and under the emitters to provide a direct contact between the copper on the
component side and the ground plane.
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10 7294556 8 7294557 80
P G 7,
P c
(W) (dB) Gp (%)
8
™ Pt
6 60
A = ~
T e \
6
7 4 40
4 /’
2 20
2
0 [} 0
0 1 2 -4 0 2 4 6 8 10
Ps (W) PL(W)
Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency vs. load power.

Conditions for Figs 9 and 10:
VcE = 9,6 V; =900 MHz; T, = 25 OC; class-B operation; typical values.

7295003 7295008

16 -10 100
PL
(W} . n
Gp C
* A wo| | AT )
] 4 NGp
7
e
8 5 50
4
/
/
0 0 0
0 2 Pg (W) 4 0 10 PL (W) 20
Fig. 11 Load power vs. source power. Fig. 12 Power gain and efficiency vs. load power.

Conditions for Figs 11 and 12:
VcE = 12,6 V; f = 900 MHz; Tj, = 25 OC; class-B operation; typical values.
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U.H.F. power transistor BLV93

RUGGEDNESS

The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power
up to a supply voltage of 15,5 V and at Tj, = 25 OC,

5 7295009 8 7285012
fi X R, Xy
() “ I —1
4 6
L~ I~~~ R
/
3 et 4
~1 ]
2 2
Xi
——
1 o XL
[ -2
800 900  f{MHz) 1000 800 900  f(MHz) 1000
Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components),

Conditions for Figs 13 and 14:
VCE =12,5V; P =8W; f=800-960 MHz; Th =25 OC; class-B operation; typical values.

10 7295010
Gp
(dB)
5
0
800 900 f(MHz) 1000

Fig. 15 Power gain vs. frequency.

VCe=12,5V;P=8W, f=800-960 MHz; T, = 25 OC; class-B operation; typical values.
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BLV94

. JHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for common base, class-B operation in
mobile radio transmitters for the 900 MHz communication band.

Features:

® emitter-ballasting resistors for an optimum temperature profile

® gold metallization ensures excellent reliability

@ internal input matching to achieve an optimum wideband capability and stable operation

The transistor has a 6-lead flange envelope with a ceramic cap {SOT-171). All leads are isolated from
the flange.

QUICK REFERENCE DATA

R.F. performance up to Th = 256 9C in a common-base class-B circuit

mode of operation vcs f PL Gp nc

| \'/ I MHz ] w l d8 , %
narrow band; c.w. l 12,5 | 900 | 15 l >6 l >50
MECHANICAL DATA

SOT-171 (see Fig. 1).

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device

is entirely safe provided that the BeO disc is not damaged.
w (March 1986 467
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MECHANICAL DATA
Fig. 1 SOT-171.

2,25 __|
min

10,5

”l2X)

A
]

vy e
9.15 325 % b ]

«©

2854 N\

_u

©

1
2,25

185 (2X)

D

Dimensions in mm

25,2

-

o 18,42 -
}

7.0

max
* 7285950.1

Torque on screw:

min. 0,6 Nm (6 kg.cm)
max.0,75 Nm (7,5 kg.cm)

Recommended screw: cheese-head 4-40 UNC/2A

Heatsink compound must be applied sparingly and evenly distributed.
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U.H.F. power transistor J '

BLV94
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VCBO max. 36 V
Collector-emitter voltage (open base) VCEO max. 16 V
Emitter-base voltage (open collector) VEBO max. 35V
Collector current
d.c. or average Ic max. 3A
peak value; f > 1 MHz Icm max. 9 A
Total power dissipation
at Typp =25°C; > 1 MHz Ptot max. 45 W
Storage temperature Tstg —65 to +150 OC
Operating junction temperature T; max. 200 °C
60 7280847
Prf
™ [\
40 N
NI\
\\
N \\
2 N N
\\ No
N
N1
0
0 50 100 150 200
Th(°C)
Fig. 2 Power/temperature derating curves;
| Continuous operation { f > 1 MHz)
Il Short-time operation during mismatch;
(f>1MHz)
THERMAL RESISTANCE
From junction to mounting base
(r.f. operation) Rth j-mb max. 4 K/W
From mounting base to heatsink Rth mb-h max. 04 K/W
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BLV94

CHARACTERISTICS
Tj=26 OC unless otherwise specified

Collector-base breakdowyn voltage
open emitter; Ic = 25 mA

Collector-emitter breakdown voltage ‘
open base; Ic = 50 mA

Emitter-base breakdown voltage
open collector; Ig =5 mA

Collector cut-off current
VBE=0;VCg=16V

Second breakdown energy
L=25mH; f=50Hz; Rgg =10 Q

D.C. current gain
Vee=10V;ic=2A

Collector capacitance at f = 1 MHz
IE=ieg=0;Vcp=125V

Feedback capacitance at f = 1 MHz
IE=0;Vecp=125V

— Collector-flange capacitance

7280848

100
VeE=125V =
=3 CE_.x" AN
A1 L4~T 10v
-t ‘\
50
0 -
0 2 4 6

Ic(A)

Fig. 3 D.C. current gain versus collector
current; Tj = 26 OC. Typical values.

80

(pF)

20

0

0

V(BR)CBO  min. 36 V
V(BR)CEQ  min. 16 Vv
V(BR)EBO  min. 35V
ICES max. 10 mA
ESBR min. 45 mJ
h min. 15
FE typ. 65
Ce typ. 33 pF
Crb typ. 9 pF
Cef typ. 2 pF
7Z80849
\\
\\
~N
\\
4 8 12 16
Ves (V)

Fig. 4 Output capacitance versus VCRg;
Ig =ie = 0; f =1 MHz. Typical values.
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U.H.F. power transistor BLV94

APPLICATION INFORMATION

R.F. performance in c.w. operation (common-base circuit; class-B)
=900 MHz; Th =25 °C

mode of operation VcB PL Gp nc
’ \Y | w ( dB ’ %
narrow band; c.w. 12,5 15 >6,0 > 50
typ. 7,0 typ. 61

= =ct6
c L1 cis
50 2 (0—— FLo)s00
#cs Fer
4 W . ;
7297158

Fig. 5 Class-B test circuit at f = 900 MHz.

List of components:

C1 = C18 = 330 pF multilayer ceramic chip capacitor *

C2 =C4 = C16 = 5,6 pF multilayer ceramic chip capacitor *

C3=C5=C15=C17= 1,4 t0 5,5 pF film dielectric trimmer
(cat. no. 2222 809 09001)

Cg = C7 = 4,3 pF multilayer ceramic chip capacitor *

Cg = 330 pF multilayer ceramic chip capacitor

Cg = C10 = 5,6 pF multilayer ceramic chip capacitors **

C11=C12 = 6,2 pF multilayer ceramic chip capacitor *

March 1986 471



BLV94

C13 = 6,8 uF (63 V) electrolytic capacitor
C14 = 2,2 pF multilayer ceramic chip capacitor *
L1 =L12=50Q stripline (24 mm x 2,4 mm)
L2 =1L11 =50 Q stripling (10 mm x 2,4 mm)
L3 =50 £ stripline (8 mm x 2,4 mm)
L4=L7=418 (3mmx 3,2 mm)
L = Lg = 4 turns Cu-wire (1,0 mm); int. dia. 4 mm; length 5 mm;
leads 2 x 7 mm
Lg = Lg = Ferroxcube wideband h.f. choke; grade 3B (cat. no 4312 020 36642)
L10 =50 2 stripline (7 mm x 2,4 mm)

R1=R2=10Q + 10 %; 0,25 W, metal film resistor
The striplines are on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric
(er = 2,2); thickness 1/32 inch.

* American Technical Ceramics capacitor type 100B or capacitor of the same quality.

**  ldem type 100A.
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U.H.F. power transistor BLV94

Y a4 7297159
soldered copper straps ——————— M3

l 126 mm i

7297160

Fig. 6 Printed circuit board and component fay-out for 900 MHz class-B test circuit.

The circuit and components are on one side of the P.T.F.E. fibre-glass board; the other side is
unetched copper serving as a ground plane.

Earth connections are made by fixing screws, hollow rivets and copper straps around the board and
under the bases to provide a direct contact between the copper of the component side and the ground
plane.
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30 7280850 10 7280851 100
PL
W) ap 10
%)
20 (dB) (%)
Gp
5
¢ %0
10 /
0 0 0
0 2 4 Pg (W) 6 0 10 20 PL(W) 30
Fig. 7 Load power versus source power. Fig. 8 Power gain and efficiency

versus load power.

Conditions for Figs 7 and 8:

Ve =125 V; f =900 MHz; Th = 25 OC; class-B operation;
Rth mb-h = 0.4 K/W; typical values.

RUGGEDNESS
The BLV94 is capable of withstanding a load mismatch (VSWR = 50 through all phases) at rated load
power up to a supply voltage of 15,5 V at Th = 25 °C and Rth mp-h = 0,4 K/W.

474
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U.H.F. power transistor J l BLV94

8 7280852 4 7280853
RLXL L AR
N (o
i Xi 2 ™~ '//
) ——
I~
— - X 0
™~
i
-2 AxXL
o -4
800 900 £(MH2) 1000 800 900 f(MHz2) 1000
Fig. 9 Input impedance (series components). Fig. 10 Load impedance (series components).
Conditions for Figs 9, 10 and 11:
Typical values; VCg = 12,5 V; P|_= 15 W; f = 800 to 960 MHz;
Rth mb-h = 0,4 K/W; Tj, =25 0C.
10 7280854
Gp
(dB)
™~
~
5 -
0
800 900 f(MHz) 1000

Fig. 11 Power gain versus frequency.
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BLV97

- UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor in SOT-171 envelope intended for use in class-B operated base
station transmitters in the 900 MHz communications band.

Features

® internal matching to achieve an optimum wideband capability and stable operation.
® emitter-ballasting resistors for an optimum temperature profile.
® gold metallization ensures excellent reliability.

The transistor has a 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to Tp, = 25 ©C in common-base class-B circuit.

mode of operation VeB f PL Gp nc

Y MHz w dB %
narrow band; c.w. ' 24 l 900 I 30 l >170 l > 556
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-171.

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device

is entirely safe provided that the BeO disc is not damaged.
W (February 1986
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BLV97

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-171.
. : 15
10,5
— 5,85
2'25—> la— F
min
—
& s
102%) , .
v e e T
325 1o 1 1 M1 26,2 L.l es
9.15 285 b —T° max 1842 max
* e e ‘
I -
7
~ 312
P s
2,8 R 4,50
L 4,05 7.0
' ] i max
T; 14 7286950.1
o6 | o014
max

Torque on screw: min. 0,6 Nm (6 kg.cm)
max. 0,75 Nm (7,5 kg.cm)

Recommended screw: cheese-head 4-40 UNC/2A
Heatsink compound must be applied sparingly and evenly distributed.
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U.H.F. power transistor J L BLV97

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134}

Collector-base voltage (open emitter) VeBO max. 50 v
Collector-emitter voltage (open base) Vceo max. 27 V
Emitter-base voltage (open collector) VEBO max. 35V
Collector current
d.c. or average Ic max. 3 A
peak value; f > 1 MHz Icm max. 9 A
Total power dissipation
at Ty =250C; f> 1 MHz Piot max. 60 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature Tj max. 200 °C
100 7294378
Pr¢
w N
50 i
™
I \ N
0
0 50 100 150 200
Th(°C}
Fig. 2 Power/temperature derating curves.
I Continuous operation (f > 1 MHz)
I Short-time operating during mismatch (f > 1 MHz)
THERMAL RESISTANCE
Dissipation = 60 W; Tymp = 25 ©C.
From junction to mounting base
(r.f. operation) Rthj-mb  max. 2,9 K/W
From mounting base to heatsink Rth mb-h max. 04 K/W
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BLV97

CHARACTERISTICS
Tj=25 OC unless otherwise specified.

Collector-base breakdown voltage
open emitter; |c = 50 mA

Collector-emitter breakdown voltage
open base; Ic = 100 mA

Emitter-base breakdown voltage
open collector; Ig = 10 mA

Collector-emitter leakage current
VBE=0,Vcg=27V
Second breakdown energy

L
D.C.

=25mH; f=50Hz; Rgg=10Q

current gain

VCE=20V;Ic=2A
Collector capacitance at f = 1 MHz
lE=ig=0;Veg=24V
Feedback capacitance at f= 1 MHz
IE=0;VCB=24V
Collector-flange capacitance

100

PEE

50

7294381

I —~\
Veg=24v "
P // \
_ Aoy
0 4 e (Al

Fig. 3 D.C. current gain versus
collector current; T; = 25 °C.

100

(pF)

50

V(BR)CBO min. 50 Vv

V(BR)CEQ min. 27 V

V(BR)EBOQ min. 35V

IcES max. 10 mA

EgBR min, 4 mJ

hrg min, 15

Ce typ. 44 pF

Crb typ. 14 pF

Cef typ. 2 pF
7294380

)\
\\
\\‘“
10

20 yegv) 30

Fig. 4 Collector capacitance versus
Vegi lE=ig=0;f=1MHz.
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U.H.F. power transistor BLV97

APPLICATION INFORMATION
R.F. performance at T, = 25 ©C in common-base class-B circuit.

mode of operation Vee f PL Gp nc
\ MHz w dB %

> 170 > b5

narrow band; c.w. ] 24 } 900 l typ. 63

+Vee

c17

L2 L13 ci1g 508

I

5092 ¢4 L1
i

o 7
c3
”
List of components:

ci8

7297297 2727

Fig. 5 Class-B test circuit at f = 900 MHz.

C1 =C10=C19 =330 pF multilayer ceramic chip capacitor

C2 =C4=C13=C14=C15=C17 = 6,2 pF multilayer ceramic chip capacitor*

C3 =C5=C16=C18 = 1,4 to 5,5 pF dielectric trimmer (cat. no. 2222 809 09001)

C6 = 6,2 pF muitilayer ceramic chip capacitor**

C7 =C8=C9 = 6,8 pF multilayer ceramic chip capacitor*

C11=2,2 uF (63 V) electrolytic capacitor

C12=3 x 100 nF multilayer ceramic chip capacitor in parallel

L1 =L13 =50 Q stripline (9,0 mm x 2,4 mm)

L2 =50 Q stripline (24,0 mm x 2,4 mm)

L3 =50 Q stripline (13,0 mm x 2,4 mm)

250 nH; 9 turns closely wound enamelled Cu-wire (1,0 mm) int. dia. 4 mm; leads 2 x 7 mm
L5 = L9 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 26642)

L6 =43 stripline (5,5 mm x 3,0 mm)

L7 =43 stripline (3,0 mm x 3,0 mm)

L8 =65 nH; 5 turns closely wound enamelled Cu-wire (1,0 mm) int. dia. 4 mm; leads 2 x 7 mm
L10= 43 Q stripline (7,5 mm x 3,0 mm)

£11=50 Q stripline (8,0 mm x 2,4 mm)

L12=50 & stripline (24,0 mm x 2,4 mm)

R1 =18 + 5% (0,25 W) metal film resistor

R2 =10 * 5% (0,25 W) metal film resistor

The striplines are on a double Cu-clad printed circuit board with PTFE fibre-glass dielectric (e, = 2,2);
thickness 1/32 inch.

-
H
]

*  Americal Technical Ceramics capacitor type 100B or capacitor of the same quality.

** idem type 100A.
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BLV97

7297299

} 122 mm 1

70 mm

7297298

Fig. 8 Printed circuit board and component layout for 300 MHz class-B test circuit.

The circuit and the components are on one side of the PTFE fibre-glass board; the other side is
unetched copper serving as a ground plane. Earth connections are made by fixing screws, hollow rivets
and copper straps around the board and under the bases to provide a direct contact between the
copper on the component side and the ground plane.
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U.H.F. power transistor BLV97

50 7294377 10 7294379

= 100
PL Pt
(W)
%0 . - G - o
/ (dB) \\p (%)
4 N
30 /
/ [ o
// 5 r/ < 50
20
y
10 /
[ 0 0
0 4 8 12 0 25 50
Pg (W) PL (W)
Fig. 7 Load power versus source power. Fig. 8 Power gain and efficiency versus load power.

Conditions for Figs 7 and 8:
Typical values; Vcg = 24 V; f = 900 MHz; T, = 25 OC; class-B operation; Ry mb-h = 0,4 K/W.

RUGGEDNESS

The BLV97 is capable of withstanding a full load mismatch (VSWR = 50 through all phases) at rated
load power and supply voltage; when T}, = 25 ©C and Ry, mp.h = 0,4 K/W.

INPUT AND LOAD IMPEDANCES

Zi=1,6+j4,4QandZ| = 1,20 + j 3,0  (series components).
Conditions: Vcg =24 V; P =30 W; f =900 MHz, T}, = 25 OC; class-B operation; Ry, mb.h = 0,4 K/W;
typical values.
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BLVO8

< UHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor in SOT-171 envelope intended for use in class-B operated base
station transmitters in the 900 MHz communications band.

Features

® internal matching to achieve an optimum wideband capability and stable operation.
® emitter ballasting resistors for an optimum temperature profile.
® gold metallization ensures excellent reliability.

The transistor has a 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to Ty, = 25 ©C in common-base class-B circuit.

mode of operation Ves f PL Gp e

\Y MHz w dB %
narrow band; c.w. l 24 l 900 I 14 ‘ >8,5 ‘ > 656
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-171.

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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MECHANICAL DATA

Fig. 1 SOT-171.
: 115
10,5
— 5,85 <
225 L
min
r—l_\ N
f) [
an| [
I
' v e 1 e
3,25 ) | ] ] 25,2 A4l
9,15 2,85f__; b ¢ max 1842
e e
245
185 (29 (T s
—j‘ ‘—gﬁg(ZX)
b ;
28 (i 450
4,05 70
t + 7 max
T; v 7285950.1
- 0,14
- max -

Torque on screw:

Dimensions in mm

93
max

min. 0,6 Nm (6 kg.cm)
max. 0,75 Nm (7,5 kg.cm)

Recommended screw: cheese-head 4-40 UNC/2A
Heatsink compound must be applied sparingly and evenly distributed.
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U.H.F. power transistor BLV98

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VeBo max. 50 Vv
Collector-emitter voltage (open base) VeEO max. 27 V
Emitter-base voltage {open collector) VEBO max. 35V
Collector current
d.c. or average ic max. 1.5 A
peak value; f > 1 MHz Icm max. 45 A
Total power dissipation
at Tpp =25 9C; f> 1 MHz Piot max. 40 W
Storage temperature Tstg —65to + 150 °C
Operating junction temperature Tj max. 200 °C
60 7294383
Prt
W I
40 [
N
it
\\
20 1 \\\\
~
0
0 50 100 150 200

Th(°C)

Fig. 2 Power/temperature derating curves.
| Continuous operation (f > 1 MHz)
11 Short-time operation during mismatch (f > 1 MHz)

THERMAL RESISTANCE
Dissipation =40 W; Ty = 25 °C
From junction to mounting base
(r.f. operation) Rth jmb  max. 4,4 K/W

From mounting base to heatsink Rth mb-h mMax. 0,4 K/W
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CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-base breakdown voltage

open emitter; Ic = 25 mA V(BR)CBO min. 50 V
Collector-emitter breakdown voltage
open base; Ic = 50 mA V(BR)CEQ min. 27 V
Emitter-base breakdown voltage
open collector; I|g =5 mA V(BR)EBO min. 35V
Collector-emitter leakage current
VBe=0;Vgg=27V ICES max. 5 mA
Second breakdown energy
L=25mH;f=50Hz; Rge =10 Q EsBR min. 2 md
D.C. current gain
Vee=20V;Ic=1A hege min. 15
Collector capacitance at f = 1 MHz
Ige=ig=0;Vggp=24V" Ce typ. 23 pF
Feedback capacitance at f = 1 MHz
lg=0;Vgg=24V Crp typ. 7 pF
— Collector-flange capacitance Cef typ. 2 pF
100 = 7294384 80 7294385
| AN
Veesuy ~T A~ \
h Ce
FE //// ) (oF) \
_~T20v
50 40 N
\\_h_
0 0
0 2 ic (A) 4 0 10 20 gy 30
Fig. 3 D.C. current gain versus Fig. 4 Output capacitance versus
collector current; Tj = 25 °C, Ve lE=ig=0;f=1MHz.
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U.H.F. power transistor BLV98

APPLICATION INFORMATION
R.F. performance at T, = 25 OC in common-base class-B circuit.

mode of operation * Ves f PL Gp ne
\") MHz w dB %
> 8,5 > b5
narrow band; c.w. I 24 ‘ 900 l 14 typ. 10,0 ’ typ. 65
R2
Rt L6 Lo Ten Lo e
i 4 5
c10
c2 ca cé cs=x c13 c1s
5082 ¢ & T TUT. L7 L10T L1 Tuz c17 5080

cs 'L ci4 C16

L2
f c5
4 I 4 4 7297300 77

Fig. 5 Class-B test circuit at f = 900 MHz.

£
c3 c7
4

I
] .
i

List of components:

C1 =C10=C17 = 330 pF multilayer ¢eramic chip capacitor

C2 =C13= 3,3 pF multilayer ceramic chip capacitor*

C3 =C5=C14=C16 = 1,4 to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001)

C4 =(C8=C9=C15 = 6,2 pF multilayer ceramic chip capacitor*

C6 =C7=6,2 pF multilayer ceramic chip capacitor**

C11=2,2 uF (63 V) electrolytic capacitor

C12= 3 x 100 nF multilayer ceramic chip capacitors in parallel

L1 =L12=>50 8 stripline (9,0 mm x 2,4 mm)

L2 =111=50 & stripline (24,0 mm x 2,4 mm)

L3 =50 Q stripline (16,0 mm x 2,4 mm)

L4 =43 Q stripline (3,0 mm x 3,0 mm)

L5 =88 nH;9 turns closely wound enamelled Cu-wire (0,8 mm); int. dia. 3 mm length 12 mm:;
leads 2 x 5 mm

L6 = L9 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36642)

L7 =43 Q stripline (14,5 mm x 3,0 mm)

L8 =53 nH; 4 turns enamelled Cu-wire (1,0 mm); int. dia. 4 mm; length 5 mm; leads 2 x 5 mm

L10=50 £ stripline (4,5 mm x 2,4 mm)

R1 =18 +5% (0,25 W) metal film resistor
R2 =10 Q + 5% (0,25 W) metal film resistor

The striplines are on a double Cu-clad printed circuit board with PTFE fibre-glass dielectric (e, =2,2);
thickness 1/32 inch.

*

Americal Technical Ceramics capacitor type 1008B or capacitor of the same quality.
** |dem type 100A.
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BLV98

7297302

| 122 mm {

70 mm

7297301

Fig. 8 Printed circuit board and component layout for 900 MHz class-B test circuit.

The circuit and the components are on one side of the PTFE fibre-glass board; the other side is
unetched copper serving as a ground plane. Earth connections are made by fixing screws, hollow rivets
and copper straps around the board and under the bases to provide a direct contact between the
copper on the component side and the ground plane.
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U.H.F. power transistor BLV98

30 7294382 12 7294386 120
PL Gp o
(w) R (dB) G (pF)

NP
[ ~

20 8 80
/ ~N

10 // 4 40

//
° 0 1 2 3 0 0
psw) 4 0 20 PLW) 40
Fig. 7 Load power versus source power. Fig. 8 Power gain and efficiency versus load power.

Conditions for Figs 7 and 8:
Typical values; Vog = 24 V; f = 900 MHz; T, = 25 OC; class-B operation; Riy mp-h = 0,4 K/W.

RUGGEDNESS

The BLV98 is capable of withstanding a fu!l load mismatch (VSWR = 50 through all phases) at rated
load power and supply voltage; when Ty, = 25 OC and R mp-h = 0,4 K/W.

INPUT AND LOAD IMPEDANCES

Z;=51+j45% and Z| =2,2+3,0 R (series components).

Conditions: Vcg = 24 V;P|_= 14 W; f = 900 MHz, T}, = 25 9C; class-B operation; R¢h mb-h = 0,4 K/W;
typical values.
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BLV99

U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use as a driver-stage in base stations in the
900 MHz communications band.

Features:

® emitter-ballasting resistors for an optimum temperature profile
® gold metallization ensures excellent reliability

The transistor has a 4-lead stud envelope with a ceramic cap (SOT-172). All leads are isolated from
the stud.

QUICK REFERENCE DATA

R.F. performance at Tj, = 25 OC in a common-emitter class-B circuit

mode of operation VcE f PL Gp nc

\% MHz } w dB %
narrow band; c.w. | 24 l 900 I 2 ‘ >8,0 I > 55
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-172.

}
{ 85 (ax)
08 (2x) A Pt )
27 L __ffq_ _ 525 5,35
24 [} b \\l/; c max max
' ot

. 335 2,9L
3,00 12X} ~23
27
« 11,8 _,| 52 |,  7zssg03.1
24 10,8 max
Torque on nut: min. 0,75 Nm (7,5 kg.cm) Diameter of clearance hole in heatsink: max. 4,2 mm.
max. 0,85 Nm (8,5 kg.cm) Mounting hole to have no burrs at either end.
When locking is required an adhesive is Deburring must leave surface flat; donot chamfer or
preferred instead of a lock washer. countersink either end of hole.

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VeBo max. 50 V
Collector-emitter voltage (open base) Veeo max. 27 V
Emitter-base voltage (open collector) VEBO max. 35V
Collector current; d.c. Ic max. 02 A
Collector current (peak value)
f>1MHz Icm max. 06 A
Total power dissipation
at Tp =500C; > 1 MHz Piot max. 6 W

Storage temperature Tstg —65to + 150 °C
Operating junction temperature Tj max. 200 °C

12 7294678

Ptot
(W)
10
8
~N
6 \\
\\\ BRI
A N
I\\ N
2
o .
0 40 80 120 160
Th (°C)

Fig. 2 Power/temperature derating curves.

I continuous r.f. operation (f > 1 MHz)
Il short-time r.f. operation during mismatch (f > 1 MHz)

THERMAL RESISTANCE

P=45W;Tp,=25°C

From junction to mounting base (f > 1 MHz) Rthj-mb max. 20 K/w
From mounting base to heatsink Rth mb-h max. 0,8 K/W
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U.H.F. power transistor

BLV99

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Collector-base breakdown voltage
open emitter; |c =5 mA

Collector-emitter breakdown voltage
open base; Ic = 10 mA

Emitter-base breakdown voltage
open collector; Ig = 0,5 mA

Collector-emitter leakage current
VBE=0;Veg=27V

Second breakdown energy at f = 50 Hz
L=25mH;Rgg=108Q

D.C. current gain
Ic=150mA; Ve =20V
Collector capacitance at f = 1 MHz
|E=ie=0,‘VCB=24V
Feedback capacitance at f = 1 MHz
lc=0;Vgg=24V
Collector-stud capacitance

7294679

100
heE

80

N

L~
60
40
20
0
0 01 02 03 o4 5

0,
ic(A)

Fig. 3 Vgp=20 V:Tj=259°C;
typical values.

V(BR)CBO min. 50 v
V(BR)CEO min. 27 V

V(BR)JEBO min. 3,5V

IcES max. 2 mA
EsgR min. 0,5 mJ
hgEg min. 25

Ce typ. 3 pF
Cre typ. 1,3 pF
Ces typ. 0,5 pF

7294680

Ce
{pF)

0 10 20 ) 30

Vee (V

Fig.4 Ig=ig=0;f=1MHz;
typical values.

July 1986

497



BLV99

APPLICATION INFORMATION

R.F. performance in ¢.w. operation (common-emitter circuit; class-B)
f=900 MHz; T, = 25 °C; Rth mb-h = 0,8 K/W

mode of operation VCE f PL Gp nc
\% MHz w l dB l %
narrow band; c.w. 24 900 2 min. 8,0 min. 565
typ. 9,3 typ. 63

1
c2 c7
T.UT.
L T L8 T L9 c1o
500 (o— / ——%o) s0a
#c1 ics i’ce
4 L 4 v /
L2
L7
Ml
=

+V,
cc
c4 Cc5 (o]

7 7 l/ l/ l 7294686

Fig. 5 class-B test circuit at f = 900 MHz.

List of components
C1=C3=C8=C9 1,4 — 5,5 pF film dielectric trimmer {cat. no. 2222 809 09001)

Cc2 4,7 pF multilayer ceramic chip capacitor*

C4=C6=C10 220 pF multilayer ceramic chip capacitor

C5 1 uF (63 V) electrolytic capacitor

Cc7 2,2 pF multilayer ceramic chip capacitor*

L1 50 2 stripline (48 mm x 2,4 mm)

L2 60 nH; 7 turns closely wound enamelled Cu-wire (0,4 mm);
int. dia. 2 mm; leads 2 x 5 mm

L3=1L17 Ferroxcube wide-band h.f. choke; grade 3B; {cat. no. 4312 020 36642)

L4=1L5 35 Q stripline (14 mm x 4,0 mm)

L6 120 nH; 6 turns Cu-wire (1,0 mm); int. dia. 6 mm; length 10 mm
leads 2 x 5 mm

L8 50 £ stripline {31 mm x 2,4 mm)

L9 50 Q stripline {29 mm x 2,4 mm)

R1=R2 10 2 5% (0,4 W) metal film resistor

The striplines are on a Cu-clad printed-circuit board with a PTFE fibre-glass dielectric (e, = 2,2);
thickness 1/32 inch.

* American Technical Ceramics capacitor type 100A or capacitor of the same quality.
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U.H.F. power transistor BLV99

7297535

| 170 mm

70 mm

7297534

Fig. 6 Printed-circuit board and component layout for 900 MHz class-B test circuit.

Note:

The circuit and the components are on one side of the PTFE fibre-glass board; the other side is unetched
copper serving as a ground plane. Earth connections are made by hollow rivets and also by fixing screws
and copper straps under the emitters to provide a direct contact between the copper on the component
side and the ground plane.

July 1986 499



BLV99

7294681 7294682

d
G
PL ‘/ P

2 / I O S N
/ =
// 5 50
, /
L

0 0 0

0 0,1 02 03 04 0 1 2 3

Ps (W) PLW)
Fig. 7 Load power versus source power. Fig. 8 Power gain and efficiency versus load power.

Conditions for Figs 7 and 8:
VCE =24 V; =900 MHz; T = 25 OC; R¢j mb-h = 0,8 K/W; class-B operation; typical values.

RUGGEDNESS

The device is capable of withstanding a full ioad mismatch (VSWR = 50) through all phases, at rated
load power and supply voltage (T = 25 °C; Rgp mb-h = 0,8 K/W).
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U.H.F. power transistor

10 7294683 80 7294684
"X RL.XL
Q) . x; [t)]
~ 60
XL
L1
6
40
4 fi RL
20
2
0 0
800 850 200 950 1000 800 850 900 950 1000
£ (MHz) f (MHz)
Fig. 9 Input impedance (series components). Fig. 10 Load impedance (series components).
12 7294685
Gp
(dB)
10 frecd
I s
8
6
4
2
0
800 850 200 950 1000
f (MHz)

Fig. 11 Power gain versus frequency.

Conditions for Figs 9, 10 and 11:
VCE =24 V; P =2 W, f=800 — 960 MHz; Rth mb-h = 0,8 K/W; Ty, = 25 OC; class-B operation;
typical values.
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