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LOW NOISE WIDE-BAND
SILICON MMIC AMPLFIER

UPC1658A
UPC1658C
UPC1658G

FEATURES

e LOW NOISE FIGURE: < 3dB

¢ HIGH GAIN:
Narrow Band: > 40 dB
Wide Band: > 18dB

¢ FREQUENCY RESPONSE: 1100 MHz TYP at 3 dB down
¢ 50 0 INPUT AND OUTPUT IMPEDANCE

DESCRIPTION AND APPLICATIONS

The UPC1658 is a low noise, wide band, Silicon MMIC Ampli-
fier that operates from 10-1000 MHz in a variety of configura-
tions. It provides 40 dB of gain in narrow band configuration
and 18 dB of gain in wide band operation. The UPG1658 is
available in packages that easily adapt to a wide variety of
designs.

e SMALL SIZE
EQUIVALENT CIRCUIT ABSOLUTE MAXIMUM RATINGS (ra = 25°c)
O34 SYMBOLS PARAMETERS |[UNITS RATINGS
$ 560 Ve Supply Voltage v 12
10k EE 05 los Q3 Collector Current mA 40
$ 240 Pr* Power Dissipation
1 UPC1658A mw 750
UPC1858C mw 600
.._ng UPC1658G mw 280
TsTG Storage Temperature
60—0—k Q1 »—K Q3 UPC1658A °C -65 to +200
3 UPC1658C °C -55to +150
) UPC1658G °C | -B5to +150
704 < 200
| qk___o 2 Top Operating szperature
e e < k. UPC1658A °C -85to +125
8 5kg 250021k g2k UPC1658C °C -4510 +75
o1 UPC1658G °C -45t0 +75
*Free Air
ELECTRICAL SPECIFICATIONS (1a= 25°¢)
PART NUMBER UPC1658A,C,G
PACKAGE OUTLINE A08, C08, G08
SYMBOLS PARAMETERS AND CONDITIONS UNITS MIN TYP MAX
lcc Supply Current at Vcc = 10V mA 9 18
Gt Gainatf = 10'MHz*, Vee =10V dB 37 41 45
Gz Gainatf = 100 MHz,* Vec = 10V dB 28 31 34
Gs Gain at f = 500 MHz*, Vcc = 10V dB 14 17 20
NF1 Noise Figure atf = 100 MHz*, Vec = 10V dB 15 25
NF2 Noise Figure at f = 500 MHz*, Vcc = 10V dB 2 3

*See Test Circuit 1, page 2.
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N E ¢/ CALIFORNIA
UPC1658A, UPC1658C, UPC1658G

OUTLINE DIMENSIONS (units in mm) TEST CIRCUITS (See performance characteristics)
OUTLINE A08
L 0i0> MAx — TEST CIRCUIT 1
l__ INPUT
8.50¢ MAX I
) SL " 1000 pFI 1000 pF
| [¢] ;7| l%l [s]
12..1: MIN
)
1. GND
g. Best Point 1] 2] |::i:| [_4_]—1—0 Vee (10V)
X ut
4. Vc'.::tp 1000 pF ;1000 pF
5. Test Clrcut I
6. Input
7. Bypass OUTPUT
8. Bypass
TEST CIRCUIT 2
OUTLINE C08 'NPUT
e 7 8 5 1. GND
2. Test Point 1000 ppi;l-l 1000 pF
3. Output |I|_
4. Vec
5. Test Point
6. Input
7. Bypass
l12 3 4 8. Bypass P $ Rr
10.56 MAX —— 1

'—'“‘l 1 2] [3] |4} .I_ O Voe (10V)
oﬂf?:w:w 208 MAx ﬂ( IIlwoopFI 100? I1000pF
OUTPUT
27MIN _'l ‘/L 0.25 .

0~15°
TEST CIRCUIT 3
OUTLINE G083 -
1 HHH .
PIN CONNECTIONS ‘°°°PFI| 1000 pF
2. Test Point
3 Oupu 8] [7 Isi [51
. Vee
®» g. "l'estPoint
. Input <
BEHE| [ o ) § 200
. Bypass
1 2 3 4
'—SGOMA)(—“
| o NE I_, j. O Vcc (10V)
1000 pF
] 180 Q OOOpF I p
' 1000pF

OUTPUI'
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N E €/ CALIFORNIA UPC1658A, UPC1658C, UPC1658G

TYPICAL PERFORMANCE CHARACTERISTICS (a = 25°¢)

TOTAL POWER DISSIPATION CIRCUIT CURRENT v,

vs, AMBIENT TEMPERATURE SUPPLY VOLTAGE
1000 ®
Free Air
% g 40 —
g ™ E
g N \ £ //
o N N ]
g oo NN 5 A
a UPC1658C N S -
s \ 4
e \ g 4 o]
250 ~ [&]
UPC1658G 1o
% ~ t\ {/ Test Circult 1
=
] . [ 117
2 4 [ 8 10 12
0 50 100 150 200
Amblent Temperature, Ta (°C) Supply Voltags, Voo (V)
UPC1658A, UPC1658C
GAIN AND NOISE FIGURE UPC1658A, UPC1658C
vs. FREQUENCY GAIN vs. FREQUENCY
50 50
ool oy T T Yoo = 10V
Test Circuit 1 7 RF = oo Test Circult 2
40 S 40
N \\
N
=~ 20 75‘\6 % ‘n\
& —
3’ 10 s Rr = 470 Q N
e \ ©) T 1T Tl
8 2 AN 8 %‘ 20 | RF = 220Q N
6 (0]
10 ."\ 4 RF = 120 Q ﬁ\‘
[ 10 n
NF d 2
] 0 0
10 20 50 100 200 500 1000 10 20 50 100 200 500 1000
Frequency, f (MHz) Frequency, f (MHz)
UPC1658A, UPC1658C 5
GAIN UPC;LGE%&EN oy GAIN AND NOISE FIGURE
vs. vs. FREQUENCY
50
TT11 Voo 75V | *[Festcroms —— T 7]
)
RF = 0o oSt irod! voo =11V |}
40 20 L1 i1
\~ G L
N — 5
\. % LUl o
g % 1 G 15 10V
-] Re = 470 Q \ L8 6 V-]
© =131 go | I
% 20} RF=2200Q S 10
=4
I N iy [] '
P~& 3¢ 6V
10 2 5 NF —|
10V
o : o i
10 20 80 100 200 500 1000 2000 10 20 50 100 200 500 1000
Frequency, t (MHz) Frequency, f (MHz)
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UPC1658A, UPC1658C, UPC1658G

TYPICAL PERFORMANCE CHARACTERISTICS (12 = 25°¢)

UPC1658G UPC1658A, UPC1658C
GAIN NOISE FIGURE OUTPUT POWER, 3ro ORDER
vs. FREQUENCY INTERMODULATION vs. INPUT POWER
L —
TEST CIRCUIT 3 g ® f=500MHz L'\, "4y -
=2 <
-~ i LY
3 ® vec = BV 8 ° \[ 16V
o O -
& !—g Gp N 6V £ § 20 6V
S 5 g2
5 i . = /
B \ 58 -4 y
g \ zE iMs 1]
g v Voo = v ]| 8 4 A1 (o= 0M T ]
9 = 5= Af = 1 MHz) 7
z 6V, N \\ 25 '/ )
B
8V ™ -100
,Jl I | | | I l b
10 20 50 100 200 500 1000 2000 -5 -4 -30 -20 -10 0 10
Frequency, f (MHz) Input Power, Pin (dBm)

UPC1658G
OUTPUT POWER, 3ro ORDER
INTERMODULATION vs. INPUT POWER

— f = 600 MHz
& L
~2 20 !
[ Vec =8V
8z |
58 =
g N
@3 -2 < 6V
\
gé 1/ 4V
40 . !
;f Voo = 8V IM3
B3 <P
606 \52\/— 2)
;g -80 _4Y
100 ] |

-60 -50 -40 -3 -20 -10 0 10
Input Power, Pin (dBm)
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