ﬁ SGS-THOMSON

MICROELECTRONICS

SD4590

RF & MICROWAVE TRANSISTORS
800-960MHz CELLULAR BASE STATION

GOLD METALLIZATION

DIFFUSED EMITTER BALLASTING
INTERNAL INPUT/OUTPUT MATCHING
= COMMON EMITTER CONFIGURATION

» DESIGNED FOR LINEAR OPERATION

s HIGH SATURATED POWER CAPABILITY

x 26 VOLT, 900 MHz PERFORMANCE
Pout = 150 W MIN.
GAIN = 8.5 dB MIN.
IMD3 = -28dB MAX. @ Pout = 150W PEP

s INHERENT RUGGEDNESS:
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ORDER CODE BRANDING
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LOAD MISMATCH TOLERANCE OF

5:1 MIN. VSWR
3 dB OVERDRIVE CAPABILITY

DESCRIPTION

The SD4590 is designed for both analog and digital
cellular base stations over the 800 to 960 MHz
frequency range, specifically those systems re-
quiring the high linearity and efficiency afforded
by class AB operation. Integrated input/output pre-
matching simplifies amplifier design. Ruggedness,
MTTF, and linearity are enhanced using diffused
emitter resistors and refractory/gold metallization.
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1 1

2 | [
3 3

N

1. Collector 3. Base
2. Emitter

ABSOLUTE MAXIMUM RATINGS (Tcase = 25°C)

Symbol Parameter

Value Unit

VcBeo Collector-Emitter Voltage

65

VcEo Collector-Emitter Voltage

28

VEBO Emitter-Base Voltage

3.5

Ic Device Current

25

Pbiss Power Dissipation

si»|<|<|<

300

Ty Junction Temperature

o

+200

TsTG Storage Temperature

O|0

o

- 65 to +150

THERMAL DATA

RTH(-c) Junction-Case Thermal Resistance

0.60 °C/W
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SD4590

ELECTRICAL SPECIFICATIONS (Tcase = 25°C)

STATIC
. Value )
Symbol Test Conditions - Unit
Min. | Typ. | Max.
BVceo | Ilc =50mA VBE = OV 65 80 — \%
BVceo |[Ic =100mA Is = O0mA 28 30 — \%
BVcer | lc =2100mA Rge = 75Q 33 40 — \%
BVego |l =10mA Ilc =0mA 35 | 4.0 — \%
IcEO Vce = 30V VBE = OV — — 10 mA
hre Vce =5V Ic = 6A 25 45 120 —
Tested per side
DYNAMIC
. Value )
Symbol Test Conditions - Unit
Min. | Typ. | Max.
Cos f=1.0 MHz Vce = 26V — 75 — pF
for information only - this part is collector matched
Tested per side
DYNAMIC (CW)
. Value )
Symbol Test Conditions - Unit
Min. | Typ. | Max.
PN f =900MHz Vce =26V Icg =2 x 200mA Pour = 150W| — 21 W
Pour |f=900MHz Vce=26V Ico=2x200mA Pin=21W 150 | 175 W
Gp f =900MHz Vce =26V Icg =2 x 200mA Pour = 150W| 8.5 9.5 — dB
Nc f =900MHz Vce =26V Icg =2 x 200mA Pout =150W| 50 55 — %
P1ds f =900MHz Vce =26V Icg =2 x 200mA 150 | 160 w
OVD [f=900MHz Vcc =26V Icgo =2 x 200mA No Degradation in Device
Set Pout = 150W; Increase Py 3dB Performance
DYNAMIC (Two-Tone)
" Value .
Symbol Test Conditions - Unit
Min. | Typ. | Max.
*Gp VcE = 26V Ico =2 x 200mA Pout = 150W PEP 8.5 9.5 — dB
*Nc VcE = 26V Ico =2 x 200mA Pout = 150W PEP 30 35 — %
*IMD3 | Vce = 26V lco = 2 x 200mA Pout = 150W PEP — -32 | -28 | dBT
*Load | VcE =26V lco = 2 x 200mA Pout = 150W PEP | No Degradation in Device
Mismatch | VSWR = 5:1 MIN @ All phase angles Performance
*OVD | Vce = 26V lco = 2 x 200mA No Degradation in Device
Set Pout = 150W PEP; Increase Py 3dB Performance
*Note: f; =900.00 MHz

f, =900.10 MHz
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SD4590

TYPICAL PERFORMANCE

POWER OUTPUT vs POWER INPUT

POWER OUTPUT vs FREQUENCY
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Y7, GiicroELECTRONICS

280 T_T T 1 [ 250 T
asf [CED 2 L[] o0z 225\3_: - PIN =
cQ= 860 MH =
7200 A 500 | 36W
lu:’ Jﬁf/ —1 T £ Tl TTpsow T
< 178 = f] —— -
5150 L~ 1 960 MHz & ] -—ZZVVJ_____\
2 Za 5 E——
E 1% 125
> —+—1 1
3 d 5 —t 1|
o / o 12w
w 75 5 75 R E—— — !
§ O oW
/ VCE = 26V
= 25— IcQ = 400mA
| |
O 2 4 & 8 1012 14 16 18 20 22 26 26 28 %0 % 34 36 %0 sm o0 o0 8w m0 20 B0 960 880
POVYER INPUT (WATTS}) FREQUENCY (MH2)
POWER OUTPUT vs SUPPLY VOLTAGE INTERMODULATION DISTORTION vs
POWER OUTPUT
il FRéQ = 900MHz | 36w 5‘-20 lORDEFg
| - z PN =
2™ 1cq = 400mA N /|/ o /
P s Za
= [ —
EZCD [ E \}qy’-f— 5TH
Zrs 16W g 0
E 150 — — | A 1 T |
S 125 5 — F~—
o =] gTH
100 — 8w —| < % -
. = —T 1 A F1 = 900.00MHz
e T @] F2 = 900.10MHz
0 = & VcE =26V .
-3 = IcQ = 400mA
= L
0 -70
Mo”0 2 N ¥ B 0 6 25 80 75 100 125 180 175 200
COLLECTCR VOLTAGE (VOLTS) OUTPUT POWER (W PER)
POWER GAIN vs POWER OUTPUT BROADBAND PERFORMANCE
12 T 100 80
=TT T
il —t g
80 — 70
" LT 86 g [T PO 60 IEE-JEZ5
10— 200mA e I 1y =31 80— == Me =2 toil
84T Eaill'Zd I g 15 = — WAL
=) ps g 7 —
Z o 500mA | L — T gl 5 70 POUT = 150WPEP _|oq o
’ 7 2 = _
3 L1 q H :2 VCE = 26V _fz
& 8—400mA ] " s R lcq = 400mA |
L ' | o
% 7 I/I/ /’ i:_ __'——IMD _;h-——._ B “j;g §-ﬁ
% 4.0 ] — L "1 - g e
6 300mA FREQ = 900MHz 1 aE 40 =Er
VCE = 26V 800 80 B840 800 B0 500 920 G40 B0 660
Al 1 FrEGUENGY ()
01 1 10 100 —— BROADSAND TUNING: 800-960MHz
POWER OUTFUT (‘NAWS} —— CPTIMIZED TUNING: JDC/ADC/GSM
rev.0 3/7




SD4590

SERIES EQUIVALENT INPUT/OUTPUT IMPEDANCES
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S STt Pout = 150W PEP
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5 FREQ. Zin (Q) ZcL (Q)
800 MHz 4.25 +j12.25 5.75 -j4.25
820 MHz 4.75 +j13.25 5.00 - j2.75
840 MHz | 5.25 +j12.50 | 5.50 - 2.50
860 MHz 4.75 +j10.25 5.00 -j 3.00
880 MHz 6.25 +j 9.00 4.60 - 2.90
900 MHz | 7.75 +j 10.25 425 -j2.90
920 MHz 6.50 +j 11.50 3.95 -j2.90
940 MHz 6.50 +j 10.25 3.80 -j2.80
NOTE: A = 800MHz 960 MHz 8.50 +j 9.50 3.40 -j2.85
B =1000MHz 980 MHz 9.25 +j 11.50 3.10 - j 3.00
(Measured in 10MHz increments) 1000 MHz | 8.50 +j 13.25 2.75 - 3.15
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SD4590

TEST CIRCUIT

Coé C7 C8 C13 Cl4 CI15

! T X X (o300
Ve _EE) "|

B

Il

l Cll ‘: 6
< L1 +Vce LS
RI:: R3
BALUNI
b Le $D4590
cal—l—’
T : - Y OuTPUT
# cS 12
INPUT : 12d T
l C4I‘L1_\_ \
3L3
L
BALUNZ
RB:. 4=
CEI :: -4 +Vbias +Vce L& :: II
h | ! s b
C9Tj_-r Ci C”'rj"—'rm
Balun 1, 2: 50Q) Coaxial Cable Length 2.2" C20 : 1.3pF Ceramic CEipv ATC B
c27 . 0.7pF Ceramic Chip, ATC B
C1, C2,
C23,C25 : 75pF Ceramic Chip, ATC B L1, L4,
3, ca, L5, L8 : 12 Tums, #20 AWG, 0.15" I.D. (Tight)
C21,C22 : 2 x 47pF Ceramic Chip, ATC B L2, L3, . ., .
C5,C16 : 0.8 - 8pF Variable, JOHANSON Giga-Trim L6, L7  : 4 Turns, #20 AWG, 0.13" .D. (1:1)
C6, C9 : 750pF Ceramic Chip, ATC B
C7,C10 : 39nF Ceramic Chip, ATC B R1, R2,
8 C11, nr Leramic Lhip R3,R4 : 5x50Q Chip Resistor
C24,C26 : 47|F, 50V Electrolytic
C13,C17 : 100UF , 50V Electrolytic Board ] _ o .
c12 . 9.1pF, Ceramic Chip, ATC A Material ??J?EC%S Er = 2.55, Height = 31.25 mil

C14, C18 : 39nF Ceramic Chip (OPTIONAL)

g . See Photomaster for Microstrip Lines.
C15, C19 : 750pF Ceramic Chip (OPTIONAL)
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SD4590

PHOTOMASTER OF TEST CIRCUIT
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Approximately 75% of Original
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SD4590

PACKAGE MECHANICAL DATA

. i A
Ref.: Dwg. N0.12-0208 08045 D‘\f 4_|.
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SGS—THOMSON MICROELECTRONICS CONT’D
MINIMUM MAXTMLUM MINIMUM MAXIMUM
Inches/mm Inches/mm Inches/mm Inches/mm
A .220/5,59 230/5.84 K .082/2,08 100/2.54
B 210/3,33 L 2057521
c 125/3.18 .395/10.03 407 /710,34
D .280/9,65 .390/9,91 N 850/2159 .870r22.10
E 580/14.73 62071575
F .435/11,05
G 1.090/27.69 1.105/28.07
H 1.335/33,91 1.345/34.16
I .003-0,08 .007-0,18
J 0607152 070/.78

Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsability for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may results from its use. No
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specifications mentioned
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied.

SGS-THOMSON Microelectronics products are notauthorized for use ascritical componentsin life support devices or systems without express
written approval of SGS-THOMSON Microelectonics.

0 1994 SGS-THOMSON Microelectronics - All Rights Reserved

SGS-THOMSON Microelectronics GROUP OF COMPANIES
Australia - Brazil - France - Germany - Hong Kong - Italy - Japan - Korea - Malaysia - Malta - Morocco - The Netherlands -

Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A

‘ SGS-THOMSO
Y7, GiicroELECTRONICS

rev.0 7/7




