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FEATURES

Emitter ballasting resistors for optimum temperature
profile

Gold metallization ensures excellent reliability

Internal input and output matching for an easy design of
wideband circuits.

AIN substrate package for environmental safety
Linear amplification with low distortion

Low spectral regrowth in multichannel power amplifiers
according to 1S-95.

PINNING - SOT494A

PIN SYMBOL DESCRIPTION
1 c collector 1
2 c collector 2
3 b base 1
4 b base 2
5 e emitter, connected to flange

1 2
( | ( |
APPLICATIONS
« Common emitter class-AB operation in base stations for

PCN (Personal Communication Network): 1805 - [ T [ 5

1880 MHz and PCS (Personal Communication 3 4

Services): 1910 - 1990 MHz. Top view MBK202

Fig.1 Simplified outline.
DESCRIPTION
NPN silicon planar push-pull power transistor in a 4-lead
AIN SOT494A flange package with two ceramic caps.
The emitters are connected to the flange.
QUICK REFERENCE DATA
RF performance at T;, = 25 °C in a common emitter test circuit.

MODE OF f Vce = Gp nc dim
OPERATION (MHz) V) (W) (dB) (%) (dBc)
CW, class-AB 2000 26 120 =8 >40 -

2-tone, class-AB | f; =2000.0; f, = 2000.1 26 120 (PEP) =>8.5 =233 <-28
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134)

Per section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VcBo collector-base voltage open emitter - 65 \%
Vceo collector-emitter voltage open base - 27 \%
VEego emitter-base voltage open collector - 3 \%
Ic collector current (DC) - 20 A
Icav) average collector current - 10 A
Piot total power dissipation Tmp =25 °C - 415 W
Tstg storage temperature -65 +150 °C
T operating junction temperature - 200 °C
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THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rih j-h thermal resistance from junction to PL =120 W(PEP); Ty, = 40°C; note 1: <0.6 KIW

heatsink total device; both sections equally loaded
Rth mb-h thermal resistance from mounting 0.2 KIW
base to heatsink
Note
1. Thermal resistance is determined under nominal 2-tone RF operating conditions.
CHARACTERISTICS
T; = 25 °C; per section; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
V(BR)CBO collector-base breakdown voltage |open emitter; Ic = 40 mA 65 - - \%
V(BR)CEO collector-emitter breakdown open base; Ic =120 mA 27 - - \%

voltage

V(BR)EBO emitter-base breakdown voltage open collector; Ig = 40 mA 3 - - \Y
Ices collector leakage current Vcg =26V; Vge=0 - - 8 mA
hee DC current gain Vece=10V;Ic=4A 45 - 100

Ce collector capacitance Veg =26V, lg=ig =0; - 72 - pF

f=1 MHz; note 1

Cre feedback capacitance Ve =26V Ic=0;f=1MHz |- 41 - pF
Note

1. Capacitance of die only.
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Vee = 10 V. f=1MHz.
Fig.2 DC current gain as a function of collector Fig.3 Feedback capacitance as a function of

current (per section); typical values.

collector-base voltage (per section);
typical values.
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APPLICATION INFORMATION
RF performance at Ty, = 25 °C in a common emitter test circuit; bias circuit: Rj = 0.2 Q.

MODE OF f Vee lco = Gp Ne dim ACP
OPERATION (MHz) V) (mA) (W) (dB) (%) (dBc) (dBc)
CW, class-AB 2000 26 2x300 120 >8 >40 - -

2-tone, class-AB | f; =2000.0; f, =2000.1 26 2x300 | 120 (PEP) >8.5 >33 <-28 -
<-46
CDMA, class-AB 2000 26 2x500 25 typ. 9 | typ. 22 - (note 1)

Notes

1. CDMA testsignal with peak to average ratio of 11.9 dB.
ACP is measured at +/- 885 kHz offset from the centre of the channel (2000 MHz) using a spectrum analyzer with a
resolution set to 30 kHz

Ruggedness in class-AB operation

The BLV2048 is capable of withstanding a load mismatch corresponding to VSWR = 3 : 1 through all phases under the
following conditions: f; = 2000.0 MHz; f, = 2000.1 MHz; Vcg = 26 V; Icg = 2 x 300 mA; P = 120 W (PEP); Tmp = 25 °C.

(1) lco = 2x300 MA
(2) lco = 2x100 MA
(3) Icg = 2x50 mA

Vce =26 V; R1=R2=0; f=2000 MHz

Fig.4 Power gain and collector efficiency as a
function of load power; typical values.

(1) Ico = 2x300 MA
() lco = 2x100 MA
(3) Icg = 2x50 mA

Vce=26 V; R1=R2=2.4Q;f=2000 MHz

12 12 60
Gp Ne Gp Ne
(dB) T %) (dB) G %)
10 — ——]— 50 10 t 3) 50
// L TG (1) — —)
8 I OOO o 8 Aaa el 40
I P2 ) i
6 l/ z 30 6 ,A?’ vz 7 30
| 7
4 / / 20 4 / 20
2 // 10 2 / 10
/
0 0 0 0
0 20 40 60 80 100 120 140 0 20 40 60 8 100 120 140
PL(W) PL (W)

Fig.5 Power gain and collector efficiency as a
function of load power; typical values.
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Po (W) Pp (W)
(1) Veg =28V (1) lcg = 2x300 MA
(@) Vee =26V (2) Icg = 2x100 mA
(B)Vee=24V (3) lcg = 2x50 mA
lcg = 2x50 mA; R1=R2 =0; f= 2000 MHz Vece =26 V;R1=R2=2.4Q;f=2000MHz
Fig.6 Load power as a function of drive power; Fig.7 Load power as a function of drive power;
typical values. typical values.
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(1) Ico = 2x300 MA

(2) log = 2x100 mA loo = 2X300 MA; Ve = 26 V: RL= R2 =24 Q;
(3) lcq = 2x50 mA f; = 2000 MHz; f, = 2000.1 MHz
Veg = 26 V: R1 = R2 = 0; f;, = 2000 MHz; f, = 2000.1 MHz

Fig.8 Power gain and collector efficiency as a Fig.9 Power gain and collector efficiency as a
functions of peak envelope load power; function of peak envelope load power;
typical values. typical values.

1999 Apr 23 6



Philips Semiconductors

Preliminary specification

UHF push-pull power transistor

BLV2048

160

PL
(PEP) 1) 2 O3

120 /

N\

80
40
0 /
0 2 4 6 8 10
Pp (PEP) (W)

(1) lcg = 2x300 MA

(2) Icq = 2x100 mA

(3) Icg = 2x50 mA

Ve = 26 V; R1 = R2 = 0; f; = 2000 MHz; f, = 2000.1 MHz

Fig.10 Peak envelope load power as a function of
peak envelope drive power; typical values.
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(PELP) / ) (3
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Po (PEP) (W)
(1) Vceg =28V
(2) Veg = 26 V
(3) Vce=24V

Icg = 2x300 mA; R1=R2 =2.4 Q; f; = 2000 MHz; f, = 2000.1 MHz
Fig.11 Peak envelope load power as a function of
peak envelope drive power; typical values.
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(1) lcg = 2x50 mMA

(2) lco = 2x100 MA

(3) Icg = 2x300 mA

Vee = 26 V; R1 = R2 = 0; f; = 2000 MHZz; f, = 2000.1 MHz

Fig.12 Intermodulation distortion as a function of
peak envelope load power; typical values.
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(1) lco = 2x100 MA
() lco = 2x300 MA
(3) Icg = 2x500 mA
Vee = 26 V; R1 = R2 = 2.4 Q; f; = 2000 MHZ; f, = 2000.1 MHz

Fig.13 Intermodulation products as a function of
peak envelope load power; typical values.
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0 0
dim dim
(dBc) (dBc)
-20 -20
ds d3
/ \\ L —
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/
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PL (PEP) (W) P. (PEP) (W)

lcg = 2x100 MA; Veg = 26 V; R1=R2 = 0;
f, = 2000 MHz; f, = 2000.1 MHz

Fig.14 Intermodulation products as a function of
peak envelope load power; typical values.

lcg = 2x300 MA; Vg = 26 V; R1=R2=2.4 Q;
f, = 2000 MHz; f, = 2000.1 MHz

Fig.15 Intermodulation products as a function of
peak envelope load power; typical values.

0 0.76
ds Vee
(dBc) V)
-20 0.72

0.68

av

0 40 80 120 160
PL(PEP) (W)

lcg = 2x300 MA; Veg = 26 V; R1=R2 = 0;
f, = 2000 MHz; f, = 2000.1 MHz

Fig.16 Minimal intermodulation and corresponding
Vge as a function of peak envelope load
power; typical values.

ACPg
(dBc)

PL (W)

Icg = 2x500mA; Vce = 26 V; RL=R2 =2.4 Q;
Measured at 885 kHz offset with 30 kHz bandwidth
CDMA testsignal with 11.9 dB peak to average ratio

Fig.17 Adjacent channel power as a function of the
load power; typical values.
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0 12 60
Return Gp Nc
Losses| pc (dB) (%)
(dBc) 10 rem 50

PCS ()
\ / o)
-20 \ / \ / 8 L | Ne 0
\ / 6 30
-40 \ / / 4 20
2 10
-60 0 0
1800 1850 1900 1950 2000 1800 1850 1900 1950 2000
f (MHz) f (MHZ)

Vee = 26 V; Icg = 2x300 mA; P = 120 W; R1=R2 =0;
Optimized for respectively the PCN-band and PCS-band

Fig.18 Input return losses as a function of
frequency; typical values.

(1) Input tuned for minimal return losses
(2) Input tuned at 1.95 GHz
Vce =26V, Icg = 2x300 mA; P = 120 W (PEP)

Fig.19 Power gain and collector efficiency as a
functions of frequency; typical values.

MBK403

/
e N
L
1 \\
1700 1800 1900 2000
f (MH2)

Vce =26V, Icg = 2x300 mA; P = 120 W (total device);
Tmp = 25 °C.

Fig.20 Inputimpedance per section as a function of
frequency (series components);
typical values.

MBK404

© RL
2

-3
1700 1800 1900 2000
f (MHz)

Vce =26V, Icg = 2x300 mA; P = 120 W (total device);
Tmp =25 °C.

Fig.21 Loadimpedance per section as a function of
frequency (series components);
typical values.
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List of components

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.

C1, C2, C13, multilayer ceramic chip capacitor; note 1 | 10 pF

C17,C21,C22

C3, C4, C19, Tekelec variable capacitor; type 37271 0.6 to 4.5 pF

Cc20

C5, C9, C14, multilayer ceramic chip capacitor; note 1 | 10 nF

c23

C6, C10, C16, |tantalum SMD capacitor 10 uF, 35V

C25

C7,Cl11 multilayer ceramic chip capacitor, note 2 | 100 pF

C8, C12 multilayer ceramic chip capacitor, note 2 | 18 pF

C18 multilayer ceramic chip capacitor; note 1 [ 1.2 pF

C15,C24 tantalum SMD capacitor 4.7 uF, 50 VvV

L1, L3, L28, stripline; note 3 30Q length 16 mm,;

L30 width 2 mm

L2, L29 semi-rigid cable 50 Q length 32 mm,;
width 2.2 mm

L4 L5, L9, L10 | stripline; note 3 25Q length 5 mm;
width 2.68 mm

L6, L11 stripline; note 3 125 Q length 5.8 mm;
width 6.4 mm

L7,L12 stripline; note 3 7.3Q length 10.6 mm,;
width 11.7 mm

L8, L13 2 turns enamelled 1 mm copper wire 12 nH int.dia. 3 mm;
length 4 mm

L14, L23 stripline; note 3 43.7 Q length 12.5 mm,;
width 1 mm

L15, L19 stripline; note 3 59Q length 6.5 mm;
width 15 mm

L16, L20 stripline; note 3 59Q length 5 mm;
width 15 mm

L17,L21 stripline; note 3 95Q length 2.5 mm;
width 8.8 mm

L18, L22 stripline; note 3 25Q length 16 mm,;
width 2.68 mm

L24, L25, L26, | grade 4B1 ferroxcube chip-bead 4322 020 34420

L27

R1, R2 SMD resistor 24 Q type PRC201

R3, R4 SMD resistor 10Q type 0603

Notes

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

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

3. The striplines are on a double copper-clad printed-circuit board with Teflon dielectric (g, = 6.15);
thickness 0.64 mm.

1999 Apr 23
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40

60

+Vbias +V/C

@) @) 124C1 D
° o ClR.l =L =cE ]
: I s e o
: 2y .
(o]
500hm y crffle M .| 500hm
11557116 L1I7 L18  _H .
i 0 1 —
Input e ! - Output
(o]
R4 30) °
5 o WHLNSZ o
o o J G - I‘
O O CZU Q

+V/bias +\/C

The components are situated on one side of the copper-clad Teflon 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.23 Component layout for 2000 MHz class-AB test circuit.
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PACKAGE OUTLINE

Flanged double-ended ceramic (AIN) package; 2 mounting holes; 4 leads SOT494A

Package under
development

Philips Semiconductors reserves the
right to make changes without notice.
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DIMENSIONS (millimetre dimensions are derived from the original inch dimensions)

UNIT A b Cc D Dl E El e F H Hl p Q q Ul U2 W1 Wo w3
526 |11.81 | 0.15 | 33.96 | 31.37 | 10.26 | 10.29 166 | 16.74 | 27.81| 3.30 | 2.21 41.28]10.29
mm | 460 |11.56 | 0.10 |28.02 |30.61 | 10.06 |10.03 | 1>7° | 1560 |16.48 | 27.05| 3.05 | 2.06 | 3607 | 4102 |10.03| 025 | 051 | 025
_ 0.207 | 0.465 | 0.006 | 1.337 | 1.235 | 0.404 | 0.405 0.065 | 0.659 | 1.095 | 0.130 | 0.087 1.625 | 0.405
inches| 181 [0.455 | 0.004 | 1.103 | 1.205 | 0.396 [0.395 | %62 | 0:063 | 0.649 | 1.065 | 0.120 | 0.081 | 1*? | 1.615|0.395 | 001 | 002 | 001
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION EC JEDEC EIA) PROJECTION
SOT494A = @ 99-03-30
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DEFINITIONS

Data Sheet Status

Obijective specification

This data sheet contains target or goal specifications for product development.

Preliminary specification

This data sheet contains preliminary data; supplementary data may be published later.

Product specification

This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such

improper use or sale.

1999 Apr 23
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Tel. +91 22 493 8541, Fax. +91 22 493 0966
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Tel. +82 2 709 1412, Fax. +82 2 709 1415

Malaysia: No. 76 Jalan Universiti, 46200 PETALING JAYA, SELANGOR,
Tel. +60 3 750 5214, Fax. +60 3 757 4880

Mexico: 5900 Gateway East, Suite 200, EL PASO, TEXAS 79905,

Tel. +9-5 800 234 7381, Fax +9-5 800 943 0087

Middle East: see Italy

For all other countries apply to:  Philips Semiconductors,
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Tel. +47 22 74 8000, Fax. +47 22 74 8341

Pakistan: see Singapore
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Tel. +55 11 821 2333, Fax. +55 11 821 2382
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Tel. +34 93 301 6312, Fax. +34 93 301 4107

Sweden: Kottbygatan 7, Akalla, S-16485 STOCKHOLM,
Tel. +46 8 5985 2000, Fax. +46 8 5985 2745

Switzerland: Allmendstrasse 140, CH-8027 ZURICH,
Tel. +41 1 488 2741 Fax. +41 1 488 3263
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