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Features Avantek 180 mil Package
¢ Usable Gain to 4.0 GHz ; 8
o Data Rates up to 4.0 Gb/s AT —
. . . 2 7
¢ High Gain: 27 dB typical 0,150 0‘050[——_— —
+ Wide Gain Control Range: 35 dB typical 381 1.27 3 6 0.015
+ Differential Qutput Capability v A 2 5 y 381
« 6V Bias — 14
¢ 5V V4 Control Voltage, lgc < 3 mA typical < ?a‘ng Max. >
o Fast Gain Control Response: < 10 nsec typical 0.220
. % Max.
o Hermetic Glass-Metal Surface Mount Package 559 o ¥
0.180 SQ
T 2R S S Max. e
Description v A sQ 0.006
Avantek's IVA-04118 is a variable gain amplifier housed in a 0.070p40 152
miniature glass-metal hermetic surface mount package. It isde-  1.78 ' v
signed for narrow or wide bandwidth commercial, industrial and A Ve. AC GROUND T
2. s . ; . . ; ee A
military applications that require high gain and wide gain control
range. The amplifier can be used in a single-ended or differential
output configuration. For low frequency applications (<50 MHz) — PINDESCRIPTION notes:  iherwi ified
a bypass capacitor and series resistor are connected to pin 4, | 1 input+ & Gan Control voage | (UTIESS otherwise sposie )
the AC Input Ground lead. 2 Vee ACGround 7 Output- 1. Dimensions are .
. o . _ ) o . 3 Vee.AC Ground 6 Output « 2. L°'i’f;‘?_efoos
Typical applications include variable gain amplification for fiber | 4 acinput Groung 5 vec ) mm .xx = £.13
optic systems (e.g. SONET) with data rates up to 4.0 Gb/s, mo- | Botiom of Package is Vee (AC Ground)
bile radio and satellite receivers, millimeter wave receiver IF am-
plifiers, and communications receivers. TYPICAL VARIABLE GAIN vs. FREQUENCY
The IVA series of variable gain amplifiers is fabricated using o Ta=25C Vec=6V, Vee =0V
Avantek's 10 GHz fr, 25 GHz fuax ISOSAT™-I silicon bipolar 1 -
process. This process uses nitride self-alignment, sub- 20 Vge<25V N
micrometer lithography, trench isolation, ion implantation, gold 34V
metallization and polyimide inter-metal dielectric and scratch o 0 B
. . . . . ° 3.7V \
protection to aehieve excellent performance, uniformity and reli- i g : N
ability. o —
-10 —]
20 50V
-20
0.1 0.2 0.5 1.0 2.0 4.0
Electrical Specifications’, Ta = 25°C RF Frequency. GHz
Symbol Parameters and Test Conditions* Ve =6 V, Vee =0V, Vgc =0V, Z0 =50 Q2 Units | Min. | Typ. [ Max.
Gp Power Gain |S21/2 f=1.0GHz dB 23 27
AGp Gain Flatness f=0.05t1025GHz dB +1.5 | 2.0
GCR Gain Control Range f=1.0GHz, Vgc=0to 5V dB 25 35
1SO Reverse Isolation (|S12[?) f=1.0GHz, Vgc=01to 5V dB 45
input VSWR f=0.05t03.0GHz Vgc=0to5V 1.5:1
VSWR Output VSWR 1-0.05103.0 GHz, Vge= 0105 V 201
NF 50 €2 Noise Figure f=1.0GHz dB 9
P1dB Output Power @ 1 dB Compression f=1.0GHz dBm —6
VouTt Peak-to-Peak Single-Ended Output Voltage f=1.0GHz mVpp 300
IP3 Output Third Order Intercept Point f=13GHz dBm 4
tD Group Delay f=1.0GHz psec 350
lec Supply Current mA 20 ! 30 40

Notes: 1. The recommended operating voltage range for this device is 4.5 to 6 V. Typical performance as a function of voltage is on the following page.
2. As measured using Input Pin 1 and Output Pin &: with Output Pin 7 terminated into 50 ohms.




IVA-04118 Silicon Bipolar MMIC

2.5 GHz Variable Gain Amplifier
Absolute Maximum Ratings Typical Biasing Configuration and Functional
Absolute Block Diagram:
Parameter Maximum'
. Single Ended Input / Single Ended Output
Device Voltage (Ve — Vee) 9V
Power Dissipation23 750 mW — =
Input Power +14 dBm C block
Vgc — Vee 7V
Junction Temperature 200 C Input o0
Storage Temperature —65 C to 200°C | | |
Thermal Resistance2: 6)c = 50 C/W ee =0V 3 © block
| I l_o—‘l |‘_0 Output
. c
Notes: Input Low Frequency block
1. Permanent damage may occur if any of these limits are exceeded. | Ground (Optional) i Il | Vee =6V
2. Tcase=25C Chypass L _ct_)xpﬁs c_bY‘EsL_l -
3. Derate at 20 mW/ C for Tc »163 C. R=1-10Q
typical —
Vee =0V

Typical Performance, Ta = 25°C,
Vcc=6V,Vee=0V

(unless otherwise noted)

"Op!ional: For single ended output operation, pin 7 may
be left unterminated (no Cpigck OF 50¢2).

Single Ended Input / Differential Output

f'——_I — T T g

C block

ot ] o

i 1 OV
POWER GAIN and P g at 1.0 GHz N i gc
and I vs. BIAS VOLTAGE with Vgc =0V 2 [ Inverting
30 0 15 | | |_0_| '—O Output
/ Ve =0V 3| C block
28 -5 — 30 | o
E [ P1d8 A - | l | Output
<
§ 2 © -0 ’/ » e Input Low Frequenc 4 | © block
a @ A e > 3 Clound (Optional) Vec =6V
o %r B3 y4 03 P Do e |
- bypass, bypass
2l & 3 15 Chypass L —Dypassg "Dypass
-,/ R=110Q
20 -25 4 10 typical p—
3 4 5 6 p
Vcc Vv Vee =0V
POWER GAIN and Py gg at 1.0 GHz
and | 3o vs. GAIN CONTROL VOLTAGE P1 gp vs. FREQUENCY NOISE FIGURE vs. FREQUENCY
30 5 e T 30
. Gp = 1527 dB
2 ~
£ 0 ., < £ 5 25
m
T ° 10 3E ® -0 N 2 20 Gp=15dB 1
S % o \ A28 S.s \ &
o s [T<— P14 Q = O z Gp=20dB
T
-10 —1 — 1 -20 Gp=0dB 10
20 O T g 0 25 P s Gp = 28 dB
[ 1 2 3 4 5 0.1 0.2 0.5 1.0 2.0 4.0 0.1 0.2 0.5 10 2.0 4.0
Vgc. V Frequency, GHz Frequency, GHz
POWER GAIN and Py gg at 1.0 GHz
INPUT and OUTPUT VSWR vs. FREQUENCY GROUP DELAY vs. FREQUENCY and Ige vs. CASE TEMPERATURE with Vg = 0 V
c =
3.0 g 500 32 -3
e [T/
o Gp=10dB p 0F £ 4 ——{35
m 3
« OUuTPUT 2 400 ! 2 S loc —®= ="
H 1 LN, Zl = N ° . —
g 20 = \ a0 \\_‘ // H B g — ———1{30
- -
Pé/ TN / prY NPy ~ LI PP
INPUT A 300 |- I
Gp=-10dB — Py 4B
1 | 250 P 24 -7 20
0.1 0.2 05 1.0 20 4.0 0.1 0.2 05 1.0 20 4.0 -55 .-25 +25 +85 +125
Frequency, GHz Frequency, GHz el Temperature, C o
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