Philips Semiconductors Product specification
|

UHF power transistor BLT71/8
|
FEATURES PINNING - SOT96-1
¢ High efficiency PIN SYMBOL DESCRIPTION
* Very high gain 1,8 b base
¢ Internal pre-matched input 2,4,5 7 e emitter
e Low supply voltage. 3,6 c collector
APPLICATIONS
¢ Hand-held radio equipment in common emitter class-AB 8 B B BS

operation for the 900 MHz communication band.

DESCRIPTION

1H H H Ha

NPN silicon planar epitaxial power transistor encapsulated Topview  MBKis7
in a SOT96-1 (SO8) plastic SMD package.

Fig.1 Simplified outline.

QUICK REFERENCE DATA
RF performance at Tg < 60 °C in a common emitter test circuit.

f Vv P G
MODE OF OPERATION (MHz2) (\‘;)E (V\;) ( dBP) (EZ)
>11 >55
CW, class-AB 900 4.8 1.2
typ. 13 typ. 63
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 16 \Y
Veceo collector-emitter voltage open base - 8 \Y
VEBO emitter-base voltage open collector - 25 Vv
Ic collector current (DC) - 500 mA
Piot total power dissipation Ts =60 °C; Ve < 6.5 V; note 1 - 29 w
Tstg storage temperature —65 +150 °C
T operating junction temperature - 175 °C

Note
1. Tsis the temperature at the soldering point of the collector pin.
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Philips Semiconductors

Product specification

UHF power transistor BLT71/8
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rinj-s thermal resistance from junctionto | Pgis = 2.9 W; T = 60 °C; note 1 40 K/W
soldering point
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
ViBriceo | collector-base breakdown voltage open emitter; I = 0.5 mA 16 - \Y
Vigriceo | collector-emitter breakdown voltage | open base; Ic = 10 mA 8 - \Y
Vigrieso | emitter-base breakdown voltage open collector; Ig = 0.1 mA 25 - Vv
Ices collector leakage current Vce=8V;Vge=0 - 0.1 mA
hee DC current gain Vee=5V, Il =100 mA 25 -
Ce collector capacitance Veg =48V, lg=ig=0;f=1MHz - 7 pF
Cre feedback capacitance Vece=48V;Ic=0;f=1MHz - 5 pF
1 MBK263 150 MLD131
Ic hFe
(A)
100 —A4
(1) /
\ 50
107! 0
10-1 1 10 102 0 200 400 600 800
VCE =48V.
Measured under pulse conditions: tp, < 300 ps; 8 < 0.001.
Te=115°C.
Fig.3 DC current gain as a function of collector
Fig.2 DC SOAR. current; typical values.
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Product specification

UHF power transistor BLT71/8
APPLICATION INFORMATION

RF performance at Tg < 60 °C in a common emitter test circuit.

f Vce lca PL Gp Ne

MODE OF OPERATION (MHz) V) (mA) W) (dB) (%)

>11 >55

CW, class-AB 900 4.8 3 1.2
typ. 13 typ. 63

Ruggedness in class-AB operation

The BLT71/8 is capable of withstanding a load mismatch corresponding to VSWR = 6 : 1 through all phases under the
following conditions: f = 900 MHz; Vgg = 6.5 V; Igg =3 mA; PL = 1.2 W; T¢ = 60 °C.
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VCE =4.8 V; ICQ =3 mA; f =900 MHz.

Fig.4 Power gain and collector efficiency as
functions of load power; typical values.
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VCE =4.8 V; ICQ =3 mA; f =900 MHz.

Fig.5 Load power as a function of input power;
typical values.
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Product specification

UHF power transistor BLT71/8
Vpias =24V Vo=48V
R1
R2
R4

TR2

50 Q f Co f 1 50 Q

input 11 C1 L2 L7 L8 L9 C12 Lio output

Fig.6 Class-AB test circuit at f = 900 MHz.

MBK267
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UHF power transistor BLT71/8

[ 140 -

MBK266

Dimensions in mm

The components are situated on one side of the copper-clad printed circuit board, the other side is unetched and serves
as a ground plane. Earth connections from the component side to the ground plane are made by through metallization.

Fig.7 Printed-circuit board and component lay-out for the 900 MHz class-AB test circuit.
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UHF power transistor BLT71/8

List of components (see Figs 6 and 7).

COMPONENT DESCRIPTION VALUE DIMENSIONS CAT'?\ngGUE
C1, C12, multilayer ceramic chip capacitor; note 1 | 120 pF
C13,C15
C2, C4, Cs, Giga-Trim capacitor; note 2 0.6 to 4.5 pF
C10
C3 multilayer ceramic chip capacitor; note 1 [ 4.7 pF
C5 multilayer ceramic chip capacitor; note 1 [ 5.6 pF
Cé multilayer ceramic chip capacitor; note 1 [ 3.9 pF
Cc7 multilayer ceramic chip capacitor; note 1 [ 6.8 pF
C9 multilayer ceramic chip capacitor; note 1 7.5 pF
C11 multilayer ceramic chip capacitor; note 1 5.1 pF
C14, C16 multilayer ceramic chip capacitor; note 1 [ 10 nF
L1, L10 stripline; note 3 50 Q 10 x 2.4 mm
L2 stripline; note 3 50 Q 2x24mm
L3 stripline; note 3 50 Q 30.4x2.4 mm
L4 stripline; note 3 50 Q 17.4 x2.4 mm
L5 stripline; note 3 50 Q 6.8x2.4 mm
L6 stripline; note 3 50 Q 8 x 2.4 mm
L7 stripline; note 3 50 Q 19 x 2.4 mm
L8 stripline; note 3 50 Q 28 x2.4 mm
L9 stripline; note 3 50 Q 1.6 x2.4 mm
L11 10 turns 1 mm enamelled copper wire 140 nH int. dia. = 4 mm;
lead 1 = 2.5 mm;
lead 2 = 11 mm
L12 2 turns 1 mm enamelled copper wire 60 nH int. dia. =2 mm;
leads =2 x 7.5 mm
L13, L14 4S2 wideband RF choke 4330 030 36301
R1 metal film resistor 1.4kQ;06 W 2322 156 11402
R2, R3, R4 metal film resistor 10Q;06W 2322 156 11009
TR1 device under test BLT71/8
TR2 NPN transistor BD139 9330 912 20112
Notes

1. American Technical Ceramics type 100A or capacitor of same quality.
2. Tekelec Giga-trim, type 37271.

3. The striplines are on a double copper-clad printed-circuit board, with DUROID dielectric (g, = 2.2);
thickness 0.79 mm, thickness of the copper sheet 2 x 35 um.
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UHF power transistor BLT71/8
MBK264 MBK265
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VCE =438 V; ICQ =3 mA; P|_ =12 W; Tamb =25°C.

Fig.8 Inputimpedance as a function of frequency
(series components); typical values.

VCE =438 V; ICQ =3 mA; P|_ =12 W; Tamb =25°C.

Fig.9 Loadimpedance as a function of frequency
(series components); typical values.
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Fig.10 Power gain as a function of frequency
(series components); typical values.

23.4

o o

o o

Zi—>| ZL—>|

7L MGD196

Dimensions in mm.

Fig.11 RF test print and definition of transistor
impedance.
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UHF power transistor BLT71/8
PACKAGE OUTLINE
S08: plastic small outline package; 8 leads; body width 3.9 mm SOT96-1
-t D . |— F —»
T >
7 N\
f
L L N
- Cc r \ /
O]y ] ‘ He = ~I/ =
— 7 [-—
HHHHA
| T Q T
N | I R | Ao
A N b A
pin 1 index ! + l
/- f 0
| ™ Lp
L] | L - -
B s -
[e] l= - detail X
P
0 2.5 5 mm
| I TN T TN NN TN TR TR N |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | oo | A1 | A2 | As | by ¢ | DV | E@ | ¢ He L Lp Q v w y zMW | e
025 | 145 049 | 0.25 5.0 4.0 6.2 1.0 0.7 0.7
mm o175 ) 010 | 125 | %2 | 036 | 019 | 48 | 38 | 127 | 58 | "% | 04 | 06 | 920|025 | 01 | g3 | 4o
. 0.010 | 0.057 0.019 |0.0100| 0.20 | 0.16 0.244 0.039 | 0.028 0.028 0°
inches | 0.069 | 4504 | 0.049 | %01 | 0.014 [0.0075| 0.19 | 0.15 | %020 | 0208 | 9041 | 0016 | 0.024 | 00T | 001 | 00041 5545
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
95-02-04-
SOT96-1 076E03S MS-012AA = @ o7 05.95
9
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