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Varactor-Tuned Oscillators

Technical Data

VTO-8000 Series

Pin Configuration
TO-8V

Features
• 600 MHz to 10.5 GHz

Coverage

• Fast Tuning

• +7 to +13 dBm Output
Power

• ± 1.5 dB Output Flatness

• Hermetic Thin-film
Construction
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Description
HP VTO-8000 Series oscillators
use a silicon transistor chip as a
negative resistance oscillator. The
oscillation frequency is deter-
mined by a silicon abrupt varactor
diode acting as a voltage-variable
capacitor in a thin-film micro-
stripline resonator. This provides
extremely fast tuning speed,
limited primarily by the internal
impedance of the user-supplied
voltage driver.  Fast settling is
another feature of the HP
VTO-8000 Series oscillators.
Typical settling times for the
VTO-8090 are <200␣ kHz within one
microsecond while the VTO-8950
settles to <2␣ MHz within two
microseconds referenced to ten
milliseconds. The VTO-8850
combines a bipolar transistor
oscillator with a GaAs FET buffer
stage. This GaAs FET buffer
isolates the oscillator from

variations in load impedance for
low frequency pulling, allows the
oscillator to run lighty-loaded for
low phase noise content and
provides +10 dBm of minimum
output power over the full tuning
range. The VTO-8000 Series
varactor-tuned oscillators are
packaged in TO-8 transistor cans
for simple installation in a
conventional 50-ohm micro-
stripline PC board. They are ideal
for most compact, lightweight
commercial and military equip-
ment designs. Test fixturing is
also available for lab bench test
applications. See the “Test
Fixtures for TO-8 Packages”
section for additional information
and outlines.

Applications
Frequency agile systems, such as
digitally controlled receivers and
active jamming transmitters often
use externally linearized
varactor-tuned oscillators. HP
oscillators are monotonic making
external linearization easy using
analog (opamp) or digital
(EPROM) linearizing techniques.
The HP VTO Series has been
designed with a tuning input
bypass capacitance which is
sufficient to provide the neces-
sary RF filtering action yet as low

as possible to maximize ∆V/∆T
characteristics for excellent
tuning speeds. Used in a phase
locked loop PLL circuit, a VTO
provides a receiver LO with
stability equivalent to the refer-
ence oscillator (usually crystal
controlled), yet variable in
discrete steps or continuously
depending on the PLL
configuration.

Another important aspect of VTOs
used in an LO application is their
power vs. frequency flatness
(± 1.5␣ dB). This assures that once a
receiver mixer is biased for best
dynamic range the local oscillator
drive will remain constant
throughout the tuning range
without complex leveling
circuitry.
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Part Number VTO–8060 VTO–8080 VTO–8090 VTO–8150 VTO–8200

Frequency Range, Min. 600–1000 MHz 800–1400 MHz 900–1600 MHz 1500–2500 MHz 2000–3000 MHz
Power Output into 50–ohm Load,Min. 20 mW/+13 dBm 20 mW/+13 dBm 20 mW/+13 dBm 10 mW/+10 dBm 10 mW/+10 dBm
Power Output Variation @ 25°C, Max. ± 1.5 dB ± 1.5 dB ± 1.5 dB ± 1.5 dB ± 1.5 dB
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C
Frequency Drift Over Operating 8 MHz 10 MHz 10 MHz 18 MHz 30 MHz

Temperature, Typ.
Pulling Figure (12 dB Return Loss), Typ. 25 MHz 25 MHz 25 MHz 35 MHz 35 MHz
Pushing Figure, +15 VDC Supply, Typ. 5 MHz/V 6 MHz/V 6 MHz/V 6 MHz/V 6 MHz/V
Harmonics, Below Carrier, Typ. –15 dB –15 dB –15 dB –15 dB –18 dB
Spurious Output Below Carrier, Min. –60 dB –60 dB –60 dB –60 dB –60 dB
Tuning Voltage

Low Frequency 3± 1 VDC 2± 1.5 VDC 2± 1 VDC 2.5± 1 VDC 2+2/–1 VDC
High Frequency 40± 8 VDC 35± 10 VDC 48+8/–10 VDC 47± 8 VDC 20± 4 VDC

Maximum Tuning Voltage +60 VDC +60 VDC +60 VDC +60 VDC +45 VDC
Tuning Port Capacitance, Nom. 180 pF 180 pF 180 pF 90 pF 45 pF
Phase Noise, Singie Sideband,

1 Hz Bandwidth, Typ.
50 kHz From Carrier –110 dBc/Hz –100 dBc/Hz –100 dBc/Hz –95 dBc/Hz –95 dBc/Hz
100 kHz From Carrier –117 dBc/Hz –107 dBc/Hz –107 dBc/Hz –102 dBc/Hz –102 dBc/Hz

Input Power ± 1% Regulation
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC +15 VDC
Current, Max. 50 mA 50 mA 50 mA 50 mA 50 mA

Case Style TO–8V TO–8V TO–8V TO–8V TO–8V

Part Number VTO–8240 VTO-8360 VTO–8430 VTO–8580

Frequency Range, Min. 2400–3700 MHz 3600–4300 MHz 4300–5800 MHz 5800–6600 MHz
Power Output Into 50–ohm Load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 5 mW/+7 dBm
Power Output Variation @25°C., Max. ± 1.5 dB ± 1.5 dB ± 1.5 dB ± 1.5 dB
Operating Case Temperature Range 0° to +65°C 0°  to +65°C 0° to +65°C 0° to +65°C
Frequency Drift Over Operating 30 MHz 35 MHz 60 MHz 70 MHz

Temperature, Typ.
Pulling Figure (12 dB Return Loss), Typ. 35 MHz 40 MHz 50 MHZ 70 MHz
Pushing Figure, +15 VDC Supply, Typ. 6 MHz/V 6 MHz/V 6 MHz/V 8 MHz/V
Harmonics, Below Carrier, Typ. –18 dB –25 dB –25 dB –25 dB
Spurious Output Below Carrier, Min. –60 dB –60 dB –60 dB –60 dB
Tuning Voltage

Low Frequency 2+2/–1 VDC 8± 2 VDC 1.0 VDC Min 5± 2.5 VDC
High Frequency 30± 8 VDC 24± 4 VDC 20.0 VDC Max. 24+3/–5 VDC

Maximum Tuning Voltage +45 VDC +30 VDC +30 VDC +30 VDC
Tuning Port Capacitance, Nom. 45 pF 45 pF 45 pF 45 pF
Phase Noise, Single Sideband,

1 Hz Bandwidth, Typ.
50 kHz From Carrier –95 dBc/Hz –100 dBc/Hz –90 dBc/Hz –85 dBc/Hz
100 kHz From Carrier –102 dBc/Hz –108 dBc/Hz –97 dBc/Hz –92 dBc/Hz

Input Power ± 1% Regulation
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC
Current, Max. 50 mA 50 mA 50 mA 50 mA

Case Style TO–8V TO–8V TO–8V TO–8V

Electrical and Performance Specifications
Guaranteed Specifications @ 25°C Case Temperature (0° to +65°C Operating Temperature)
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Electrical and Performance Specifications
Guaranteed Specifications @ 25°C Case Temperature (0° to +65°C Operating Temperature)

Part Number VTO–8650 VTO–8810 VTO–8850 VTO–8950

Frequency Range, Min. 6500-8600 MHz 8100–9100 MHz 8500–9600 MHz 9500–10500 MHz
Power Output Into 50–ohm load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm
Power Output Variation @ 25°C., Max. ± 1.5 dB ± 1.5 dB ± 1.5 dB ± 1.5 dB
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C
Frequency Drift Over Operating 100 MHz 110 MHz 110 MHz 160 MHz

Temperature, Typ.
Pulling Figure (12 dB Return Loss), Typ. 15 MHz 8 MHz 10 MHz 20 MHz
Pushing Figure, +15 VDC Supply, Typ. 10 MHz/V 12 MHz/V 15 MHz/V 10 MHz/V
Harmonics, Below Carrier, Typ. –20 dB –15 dB –25 dB –20 dB
Spurious Output Below Carrier, Min. –60 dB –60 dB –60 dB –60 dB
Tuning Voltage

Low Frequency 2± 1 VDC 2 VDC Min. 5± 2 VDC 4± 1 VDC
High Frequency 20± 5 VDC 16 VDC Max. 13± 5 VDC 10 VDC Max.

Maximum Tuning Voltage 30 VDC +30 VDC +30 VDC +15 VDC
Tuning Port Capacitance, Nom. 26 pF 26 pF 26 pF 26 pF
Phase Noise, Single Sideband,

1 Hz Bandwldth, Typ.
50 kHz From Carrier –80 dBc/Hz –80 dBc/Hz –82 dBc/Hz –73 dBc/Hz
100 kHz From Carrier –88 dBc/Hz –88 dBc/Hz –90 dBc/Hz –80 dBc/Hz

Input Power ± 1% Regulation
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC
Current, Max. 50 mA 100 mA 100 mA 100 mA

Case Style TO–8V TO–8V TO–8V TO–8V

Schematic
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Typical Performance @ 25ºC Case Temperature
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Typical Performance (Continued)
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Figure 14. Noise Comparison Single Sideband 
Phase Noise.
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Figure 13. VTO–8950 Power Output, Frequency 
and  Modulation Sensitivity vs. Tuning Voltage.
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TO-8V Case Drawing
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NOTES (UNLESS OTHERWISE SPECIFIED):
1.  DIMENSIONS ARE SPECIFIED IN INCHES
2.  TOLERANCES:       xx ± .02

              xxx ± .010
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Test Fixtures for
TO-8␣ Packages
(TF 801/802)
Oscillators (VTO)

Features
• DC to 11 GHz Frequency

Range

• Connectorized Tuning Port
and RF Output

• Easy to Test Package

• Repeatable Performance

Applications
• Engineering

Characterization

• Incoming Inspection

• System Prototype

• Demonstration of Device
Performance

Description
To facilitate testing and
prototyping of products in the
TO-8V package, a series of test
fixtures is available. Designated
the HP TF Series test fixtures,
they feature rugged construction
for precise, repeatable
measurements.

The TF Series test fixtures come
supplied with mounting hardware
to ensure excellent ground
contact between the oscillator
package and test fixture. This
assures excellent contact between
package pins and test fixture
connector pins for reliable testing.

The device under test is aligned
according to Figure 15, and
pushed fully down onto the
fixture. The steel mounting ring

clamp is placed over the device
under test and secured by ma-
chine screws prior to testing.
Orientation of pins can be verified
by comparison with part (c) of
Figure 15. It is recommended that
both machine screws be used to
fasten the ring clamp. Screws
should be tightened down snugly
with a jewelers type screwdriver.

For different connector options
check the table in Figure 15 to
identify the correct part numbers.

It should be noted that some
output power variation may be
seen, from unit data, at frequen-
cies above 8 GHz.  This is
due to small differences in lengths
of test fixture RF output
connector pins.

Figure 15.  TO-8 Test Fixture.
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SUNSTAR 商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为

一体的高科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供

应商，是中国最早和最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专

业代理和分銷世界各大品牌 IC 芯片和電子元器件的连锁经营綜合性国际公司，专业经营进口、

国产名厂名牌电子元件，型号、种类齐全。在香港、北京、深圳、上海、西安、成都等全国主要

电子市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成

强大统一的供货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感

器、微波光电元器件、工控机/DOC/DOM 电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA 软

件硬件、二极管、三极管、模块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能

模块开发配套商。商斯达实业公司拥有庞大的资料库，有数位毕业于著名高校——有中国电子工

业摇篮之称的西安电子科技大学（西军电）并长期从事国防尖端科技研究的高级工程师为您精挑

细选、量身订做各种高科技电子元器件，并解决各种技术问题。 

微波光电部专业代理经销高频、微波、光纤、光电元器件、组件、部件、模块、整机；电

磁兼容元器件、材料、设备；微波 CAD、EDA 软件、开发测试仿真工具；微波、光纤仪器仪表。

欢迎国外高科技微波、光纤厂商将优秀产品介绍到中国、共同开拓市场。长期大量现货专业批发

高频、微波、卫星、光纤、电视、CATV 器件: 晶振、VCO、连接器、PIN 开关、变容二极管、开

关二极管、低噪晶体管、功率电阻及电容、放大器、功率管、MMIC、混频器、耦合器、功分器、

振荡器、合成器、衰减器、滤波器、隔离器、环行器、移相器、调制解调器；光电子元器件和组

件：红外发射管、红外接收管、光电开关、光敏管、发光二极管和发光二极管组件、半导体激光

二极管和激光器组件、光电探测器和光接收组件、光发射接收模块、光纤激光器和光放大器、光

调制器、光开关、DWDM 用光发射和接收器件、用户接入系统光光收发器件与模块、光纤连接器、

光纤跳线/尾纤、光衰减器、光纤适 配器、光隔离器、光耦合器、光环行器、光复用器/转换器；

无线收发芯片和模组、蓝牙芯片和模组。  

更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达实业科技产品网://www.sunstars.cn/   微波元器件销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-82884100 83397033 83396822 83398585 

    传真：0755-83376182  （0）13823648918  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 

http://www.sensor-ic.com/
http://www.sensor-ic.com/
http://www.pc-ps.net/
http://www.sunstare.com/
http://www.rfoe.net/
http://www.icasic.com/
http://www.sunstars.cn/
mailto:suns8888@hotmail.com
mailto:szss20@163.com
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