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Satellite ZERO-IF QPSK down-converter TDA8060TS

FEATURES

• Direct conversion QPSK demodulation (Zero IF)

• 920 to 2200 MHz range

• On-chip loop-controlled 0 or 90° phase shifter

• Variable gain on RF input

• 60 MHz, at −1 dB, bandwidth for baseband
I and Q amplifiers

• Local oscillator output to PLL satellite or terrestrial

• 5 V supply voltage.

APPLICATIONS

• Direct Broadcasting Satellite (DBS) QPSK
demodulation

• Digital Video Broadcasting (DVB) QPSK demodulation.

GENERAL DESCRIPTION

The direct conversion QPSK demodulator is the front-end
receiver dedicated to digital TV broadcasting, satisfying
both DVB and DBS TV standards.

The 920 to 2200 MHz wide range oscillator covers
American, European and Asian satellite bands as well as
the future SMA-TV US standard.

Accurate QPSK demodulation is ensured by the on-chip
loop-controlled phase shifter. The Zero-IF concept
discards traditional IF filtering and intermediate conversion
techniques. It also simplifies the signal path.

The baseband I and Q signal bandwidth only depends, to
a certain extent, on the external filter used in the
application.

Optimum signal level is guaranteed by a gain-controlled
amplifier at the RF input. The GAIN pin sets the gain for
both I and Q channels, providing a 30 dB range.

The chip also offers a selectable internal LO prescaler
(divide-by-2) and buffer that has been designed to be
compatible with the input of a terrestrial or satellite
frequency synthesizer.

QUICK REFERENCE DATA

ORDERING INFORMATION

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

VCC supply voltage 4.75 5.00 5.25 V

∆Φ quadrature error − − 3 deg

fosc oscillator frequency 920 − 2200 MHz

Vo(p-p) output voltage (peak-to-peak value) − 0.75 − V

Tamb ambient temperature −20 − +85 °C

TYPE
NUMBER

PACKAGE

NAME DESCRIPTION VERSION

TDA8060TS SSOP24 plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1
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Fig.1  Block diagram.
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PINNING

SYMBOL PIN DESCRIPTION

VCC(BB1) 1 supply voltage 1 for baseband
circuit (+5 V)

IOUT 2 ‘I’ output from demodulator

BBGND1 3 ground 1 for baseband circuit

COMGAIN 4 RF amplifier gain control input

PEN 5 prescaler enable

VCC(RF) 6 supply voltage for RF circuit (+5 V)

RFB 7 RF signal input B

RFA 8 RF signal input A

RFGND 9 ground for RF circuit

BBGND2 10 ground 2 for baseband circuit

QOUT 11 ‘Q’ output from demodulator

VCC(BB2) 12 supply voltage 2 for baseband
circuit (+5 V)

QBBIN 13 ‘Q’ baseband amplifier input

QBBOUT 14 ‘Q’ baseband amplifier output

LOGND1 15 ground 1 for local oscillator circuit

VCC(LO1) 16 supply voltage 1 for local oscillator
circuit (+5 V)

TKB 17 tank circuit input B

TKA 18 tank circuit input A

VCC(LO2) 19 supply voltage 2 for local oscillator
circuit (+5 V)

LOOUT 20 local oscillator output to
synthesizer divided or not
according to PEN voltage

LOOUTC 21

LOGND2 22 ground 2 for local oscillator circuit

IBBOUT 23 ‘I’ baseband amplifier output

IBBIN 24 ‘I’ baseband amplifier input
Fig.2  Pin configuration.
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

HANDLING

Inputs and outputs are protected against electrostatic discharge in normal handling. However, to be totally safe, it is
desirable to take normal precautions appropriate to handling MOS devices.

THERMAL CHARACTERISTICS

DC CHARACTERISTICS
Tamb = 25 °C; VCC = 5 V; unless otherwise specified.

SYMBOL PARAMETER MIN. MAX. UNIT

VCC supply voltage −0.3 +6.0 V

Vi(max) maximum input voltage on all pins −0.3 VCC V

tsc(max) maximum short-circuit time − 10 s

Tamb ambient temperature −20 +85 °C
Tstg storage temperature −55 +150 °C
Tj junction temperature − 150 °C

SYMBOL PARAMETER CONDITIONS VALUE UNIT

Rth(j-a) thermal resistance from junction to ambient in free air 120 K/W

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

VCC supply voltage 4.75 5.00 5.25 V

ICC supply current PEN = 5 V 63 73 83 mA

PEN = 0 V 60 70 80 mA

Conversion stage

VI(RFA) DC input voltage on pin RFA − 0.9 − V

VI(RFB) DC input voltage on pin RFB − 0.9 − V

VO(IOUT) DC output voltage on pin IOUT − 2.0 − V

VO(QOUT) DC output voltage on pin QOUT − 2.0 − V

Quadrature generator

VO(LOOUT) DC output voltage on pin LOOUT − 4.7 − V

VO(LOOUTC) DC output voltage on pin LOOUTC − 4.7 − V

Baseband stage

VI(IBBIN) DC input voltage on pin IBBIN − 2.5 − V

VI(QBBIN) DC input voltage on pin QBBIN − 2.5 − V

VO(IBBOUT) DC output voltage on pin IBBOUT − 2.5 − V

VO(QBBOUT) DC output voltage on pin QBBOUT − 2.5 − V
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AC CHARACTERISTICS
Tamb = 25 °C; VCC = 5 V; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Quadrature generator

fosc oscillator frequency range 920 − 2200 MHz

ΦNosc oscillator phase noise at 10 kHz offset;
note 1

− −80 −75 dBc/Hz

∆Φ absolute quadrature error note 2 − 0 3 deg

fLOOUT output frequency VPEN = 0 V − fosc − MHz

VPEN = VCC − 1⁄2fosc − MHz

Vo(diff)(LOOUT) differential output voltage at pin LOOUT RL = 100 Ω
differential

−30 −22 − dBm

Zo(diff)(LOOUT) differential output impedance at pin LOOUT − 60 − Ω

Conversion stage

Ri(diff) series real part of differential input
impedance at pins RFA and RFB

note 3 − 34 − Ω

Li(diff) series inductance of differential input
impedance at pins RFA and RFB

note 3 − 5 − nH

Pi(max) maximum input power per channel − −22 − dBm

Pi(min) minimum input power per channel − −52 − dBm

∆Gv/∆V(slope) AGC slope  at Gv(RF-IOUT)(min) − 30 43 dB/V

∆Gv(I-Q) voltage gain mismatch between I and Q − − 1 dB

∆td(g)(RF-IOUT) group delay variation per channel (40 MHz)
from RF input to pin IOUT

− 0.5 2 ns

∆td(g)(RF-QOUT) group delay variation per channel (40 MHz)
from RF input to pin QOUT

− 0.5 2 ns

td(g)(I-Q)(40) group delay mismatch per channel (40 MHz)
between I and Q

− 0 0.5 ns

B(−1dB)(RF-IOUT) channel −1 dB bandwidth from RF input to
pin IOUT

40 50 − MHz

B(−1dB)(RF-QOUT) channel −1 dB bandwidth from RF input to
pin QOUT

40 50 − MHz

B(−3dB)(RF-IOUT) channel −3 dB bandwidth from RF input to
pin IOUT

70 80 − MHz

B(−3dB)(RF-QOUT) channel −3 dB bandwidth from RF input to
pin QOUT

70 80 − MHz

Zo(IOUT) output impedance at pin IOUT − 65 − Ω
Zo(QOUT) output impedance at pin QOUT − 65 − Ω
Vo(IOUT) nominal output voltage level at pin IOUT per channel − 25 − dBmV

Vo(QOUT) nominal output voltage level at pin QOUT per channel − 25 − dBmV

RoL(IOUT) resistive load at pin IOUT 400 − − Ω
RoL(QOUT) resistive load at pin QOUT 400 − − Ω



1999 Nov 11 7

Philips Semiconductors Product specification

Satellite ZERO-IF QPSK down-converter TDA8060TS

SYMMETRICAL RF INPUT (Fig.3)

Gv(RF-IOUT)(min) minimum voltage gain from RF input to
pin IOUT

VAGC = 0.1 x VCC;
note 4

− − −1 dB

Gv(RF-IOUT)(max) maximum voltage gain from RF input to
pin IOUT

VAGC = 0.9 x VCC;
note 4

28 29 − dB

Gv(RF-QOUT)(min) minimum voltage gain from RF input to
pin QOUT

VAGC = 0.1 x VCC;
note 4

− − −1 dB

Gv(RF-QOUT)(max) maximum voltage gain from RF input to
pin QOUT

VAGC = 0.9 x VCC;
note 4

28 29 − dB

IP3i(I) I 3rd-order interception point at RF input 1 4 − dBm

IP2i(I) I 2nd-order interception point at RF input 12 15 − dBm

IP3i(Q) Q 3rd-order interception point at RF input 1 4 − dBm

IP2i(Q) Q 2nd-order interception point at RF input 12 15 − dBm

Fi noise figure at maximum gain VAGC = 0.9 x VCC;
Zsource = 50 Ω

− 12 15 dB

ASYMMETRICAL RF INPUT (Fig.4)

Gv(RF-IOUT)(min) minimum voltage gain from RF input to
pin IOUT

VAGC = 0.1 x VCC;
note 5

− − −1 dB

Gv(RF-IOUT)(max) maximum voltage gain from RF input to
pin IOUT

VAGC = 0.9 x VCC;
note 5

− 29 − dB

Gv(RF-QOUT)(min) minimum voltage gain from RF input to
pin QOUT

VAGC = 0.1 x VCC;
note 5

− − −1 dB

Gv(RF-QOUT)(max) maximum voltage gain from RF input to
pin QOUT

VAGC = 0.9 x VCC;
note 5

− 29 − dB

IP3i(I) I 3rd-order interception point at RF input − 3 − dBm

IP2i(I) I 2nd-order interception point at RF input − 15 − dBm

IP3i(Q) Q 3rd-order interception point at RF input − 3 − dBm

IP2i(Q) Q 2nd-order interception point at RF input − 15 − dBm

Fi noise figure at maximum gain VAGC = 0.9 x VCC;
Zsource = 50 Ω

− 13 − dB

Baseband stages

Zi input impedance − 10 − kΩ
Vi nominal input voltage level per channel − 25 − dBmV

NTXi number of channels at input − 2 − −
Gv(IBBIN-IBBOUT) voltage gain from pin IBBIN to pin IBBOUT 19 20 22 dB

Gv(QBBIN-QBBOUT) voltage gain from pin QBBIN to pin QBBOUT 19 20 22 dB

Gv(I-Q) voltage gain mismatch between I and Q − 0 1 dB

IP3i 3rd-order interception point at IQBBIN input 54 59 − dBmV

IP2i 2nd-order interception point at IQBBIN input 72 79 − dBmV

∆td(g)(40) group delay variation in 40 MHz bandwidth − 0.5 2 ns

td(g)(I-Q)(40) group delay mismatch in 40 MHz band
between I and Q

− 0.5 2 ns

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
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Notes

1. Measured in baseband (at pin IOUT or pin QOUT) on a carrier at 2 MHz and 25 dBmV.

2. Quadrature error with respect to 90°.
3. The differential input impedance of the IC is 34 Ω in series with the IC pins which give an inductance of 5 nH.

For optimum performance, this inductance should be cancelled by a matching network. Coupling capacitors of 1 pF
give an acceptable result.

4. Gain = Vo(dB) − Vi(dB) (see Fig.3). Gain for symmetrical RF input

5. Gain = Vo(dB) − Vi(dB) (see Fig.3). Gain for asymmetrical RF input

B(−1dB) channel −1 dB bandwidth 40 65 − MHz

B(−3dB) channel −3 dB bandwidth 70 100 − MHz

Zo output impedance − 50 − Ω
Vo(p-p) nominal output voltage level − 750 − mV

Ro(L) resistive load at output 400 − − Ω

Overall with a 100 nF capacitor instead of LP1 and LP2

td(g)(I-Q)(40) group delay mismatch in 40 MHz band
between I and Q

− 0.5 2 ns

td(g)(I-Q)(R40) group delay ripple in 40 MHz band for I or Q − 0.5 1 ns

Gv(I-Q)(40) voltage gain mismatch in 40 MHz band
between I and Q

− − 1 dB

GR(I-Q)(40) voltage gain ripple in 40 MHz band for I or Q − − 1 dB

SYMMETRICAL RF INPUT

Gv(RF-IBBOUT)(min) minimum voltage gain from RF input to
pin IBBOUT

VAGC = 0.1 x VCC − − 19 dB

Gv(RF-IBBOUT)(max) maximum voltage gain from RF input to
pin IBBOUT

VAGC = 0.9 x VCC 48 49 − dB

Gv(RF-QBBOUT)(min) minimum voltage gain from RF input to
pin QBBOUT

VAGC = 0.1 x VCC − − 19 dB

Gv(RF-QBBOUT)(max) maximum voltage gain from RF input to
pin QBBOUT

VAGC = 0.9 x VCC 48 49 − dB

Fi noise figure at maximum gain VAGC = 0.9 x VCC;
Zsource = 50 Ω

− 13 16 dB

ASYMMETRICAL RF INPUT

Gv(RF-IBBOUT)(min) minimum voltage gain from RF input to
pin IBBOUT

VAGC = 0.1 x VCC − − 19 dB

Gv(RF-IBBOUT)(max) maximum voltage gain from RF input to
pin IBBOUT

VAGC = 0.9 x VCC − 49 − dB

Gv(RF-QBBOUT)(min) minimum voltage gain from RF input to
pin QBBOUT

VAGC = 0.1 x VCC − − 19 dB

Gv(RF-QBBOUT)(max) maximum voltage gain from RF input to
pin QBBOUT

VAGC = 0.9 x VCC − 49 − dB

Fi noise figure at maximum gain VAGC = 0.9 x VCC;
Zsource = 50 Ω

− 14 − dB

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
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Fig.3  Gain control diagram for symmetrical RF input.
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APPLICATION INFORMATION

Close attention should be paid to the design of the external
tank circuit of the VCO so that it covers the
920 to 2200 MHz frequency range. Both series 6 Ω
resistors kill all parasitic oscillations that could alter this
frequency range. The BB835 Siemens varicap diodes are
mentioned because they provide the highest Cmax/Cmin
ratio as well as the least parasitic elements in our
frequency range. The U-shaped inductance can be printed
with a total length of approximately 20 mm.

Filters LP1 and LP2 are not detailed in this data sheet
because their design only depends on the global system.
As the TDA8060 has been designed to be compatible with
DVB, DSS and Asian DVB, the cut-off frequencies and the
tolerance in group delay, the orders of the filters cannot be
globally established.

Nevertheless, TDA8060 internally filters the baseband at
100 MHz and the nominal levels at inputs and outputs
mentioned in the specification table should be respected.
The input impedance of LP1 and LP2 must exceed 400 Ω
to avoid signal distortion.

The converter outputs (pin IOUT and pin QOUT) must be
AC-coupled via the low-pass filter to the baseband
amplifiers inputs (pin IBBIN and pin QBBIN). Because of
the high impedance at pin IQBBIN, a 100 nF capacitor
gives a high-pass frequency of 160 Hz.
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Fig.5  Application diagram.

(1) Gain control voltage; minimum gain at 0.1 x VCC, maximum gain at 0.9 x VCC; 30 dB range.

(2) Differential RF input 950 to 2200 MHz; level = −22 to −52 dBm per channel.

(3) The filter input impedance is 400 Ω minimum.
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PACKAGE OUTLINE

UNIT A1 A2 A3 bp c D(1) E(1) (1)e HE L Lp Q Zywv θ

 REFERENCESOUTLINE
VERSION

EUROPEAN
PROJECTION ISSUE DATE

 IEC  JEDEC  EIAJ

mm 0.21
0.05

1.80
1.65

0.38
0.25

0.20
0.09

8.4
8.0

5.4
5.2 0.65 1.25

7.9
7.6

0.9
0.7

0.8
0.4

8
0

o

o0.13 0.10.2

DIMENSIONS (mm are the original dimensions)

Note

1. Plastic or metal protrusions of 0.20 mm maximum per side are not included. 

1.03
0.63

 SOT340-1  MO-150AG
93-09-08
95-02-04

X

w M

θ

A
A1

A2

bp

D

HE

Lp

Q

detail X

E

Z

e

c

L

v M A

(A  )3

A

1 12

24 13

0.25

y

pin 1 index

0 2.5 5 mm

scale

SSOP24: plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1
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SOLDERING

Introduction to soldering surface mount packages

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in
our “Data Handbook IC26; Integrated Circuit Packages”
(document order number 9398 652 90011).

There is no soldering method that is ideal for all surface
mount IC packages. Wave soldering is not always suitable
for surface mount ICs, or for printed-circuit boards with
high population densities. In these situations reflow
soldering is often used.

Reflow soldering

Reflow soldering requires solder paste (a suspension of
fine solder particles, flux and binding agent) to be applied
to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement.

Several methods exist for reflowing; for example,
infrared/convection heating in a conveyor type oven.
Throughput times (preheating, soldering and cooling) vary
between 100 and 200 seconds depending on heating
method.

Typical reflow peak temperatures range from
215 to 250 °C. The top-surface temperature of the
packages should preferable be kept below 230 °C.

Wave soldering

Conventional single wave soldering is not recommended
for surface mount devices (SMDs) or printed-circuit boards
with a high component density, as solder bridging and
non-wetting can present major problems.

To overcome these problems the double-wave soldering
method was specifically developed.

If wave soldering is used the following conditions must be
observed for optimal results:

• Use a double-wave soldering method comprising a
turbulent wave with high upward pressure followed by a
smooth laminar wave.

• For packages with leads on two sides and a pitch (e):

– larger than or equal to 1.27 mm, the footprint
longitudinal axis is preferred  to be parallel to the
transport direction of the printed-circuit board;

– smaller than 1.27 mm, the footprint longitudinal axis
must  be parallel to the transport direction of the
printed-circuit board.

The footprint must incorporate solder thieves at the
downstream end.

• For packages with leads on four sides, the footprint must
be placed at a 45° angle to the transport direction of the
printed-circuit board. The footprint must incorporate
solder thieves downstream and at the side corners.

During placement and before soldering, the package must
be fixed with a droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe
dispensing. The package can be soldered after the
adhesive is cured.

Typical dwell time is 4 seconds at 250 °C.
A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

Manual soldering

Fix the component by first soldering two
diagonally-opposite end leads. Use a low voltage (24 V or
less) soldering iron applied to the flat part of the lead.
Contact time must be limited to 10 seconds at up to
300 °C.

When using a dedicated tool, all other leads can be
soldered in one operation within 2 to 5 seconds between
270 and 320 °C.
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Suitability of surface mount IC packages for wave and reflow soldering methods

Notes

1. All surface mount (SMD) packages are moisture sensitive. Depending upon the moisture content, the maximum
temperature (with respect to time) and body size of the package, there is a risk that internal or external package
cracks may occur due to vaporization of the moisture in them (the so called popcorn effect). For details, refer to the
Drypack information in the “Data Handbook IC26; Integrated Circuit Packages; Section: Packing Methods”.

2. These packages are not suitable for wave soldering as a solder joint between the printed-circuit board and heatsink
(at bottom version) can not be achieved, and as solder may stick to the heatsink (on top version).

3. If wave soldering is considered, then the package must be placed at a 45° angle to the solder wave direction.
The package footprint must incorporate solder thieves downstream and at the side corners.

4. Wave soldering is only suitable for LQFP, TQFP and QFP packages with a pitch (e) equal to or larger than 0.8 mm;
it is definitely not suitable for packages with a pitch (e) equal to or smaller than 0.65 mm.

5. Wave soldering is only suitable for SSOP and TSSOP packages with a pitch (e) equal to or larger than 0.65 mm; it is
definitely not suitable for packages with a pitch (e) equal to or smaller than 0.5 mm.

DEFINITIONS

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.

PACKAGE
SOLDERING METHOD

WAVE REFLOW (1)

BGA, SQFP not suitable suitable

HLQFP, HSQFP, HSOP, HTSSOP, SMS not suitable(2) suitable

PLCC(3), SO, SOJ suitable suitable

LQFP, QFP, TQFP not recommended(3)(4) suitable

SSOP, TSSOP, VSO not recommended(5) suitable

Data sheet status

Objective 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.
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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 
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