Buffer diagram needed  - hp_agilent_equipment@yahoogroups.com

My spectrum analyzer is great except that its input impedance is 50 Ohms.

I want to build a little circuit that  will drive this but has a higher input impedance suitable for general purpose circuit testing. 

I don't need really high input impedance but anything over, say, 10k Ohms would work.  It needs a bandwidth of maybe 30 MHz. 

I tried an IC op amp connected as a follower but its bandwidth is only round 1 MHz, not fast enough. 

Any ideas? Bob.

--------------------------------

Bob,

     One approach commonly used is to put a 450 ohm or 5 Kohm resistor at the end of a piece of 50 ohm coax, creating a 10x or 100x probe.  The 20 dB  or 40dB loss can often be tolerated.  Adding a blocking capacitor can prevent the low impedance from upsetting DC bias conditions.

     HP made a probe, the 1124A, which had a high impedance (1M ohm ?) input and a 50 ohm output.  I think the bandwidth was 100MHz or less, though.  It needed a +15v and -12v supply.

     Tektronix made the P6201 and P6202 probes which worked up to 900 or 1000 MHz and needed +-15v supplies (present at the probe power connectors of the 475, 485 and many 7000 series scopes).

--John Gord
-------------------------------------------------------

Be careful poking around with coax directly into you SA. Many can not tolerate any DC levels and will give up mixer diodes in reply.

A DC block is a wise investment

-----------------------------------------

I don't remember if you mentioned the frequencies you're trying to look at. Anyway, I agree that a series capacitor is absolutely required. When I was trouble-shooting some 900MHz

equipment, I would usually use about a 1pF cap with very short leads. At 900 MHz, it didn't seem to need a ground return at all! You really don't care about mismatch losses--you are 

dealing with relatively large signals, and what you really need to know is gain or loss from stage to stage, and that is directly seen on the SA screen.  (The capacitive reactance of 1pF

at 900MHz is 177 Ohms.)  This is a very quick and useful technique; it may not tell you if you are 1dB shy, but it sure will tell you if you are 10dB shy, instantly!

--doug, retired RF Engineer

------------------------------------------------------

> HP made a probe, the 1124A, which had a high impedance (1M ohm ?) input and a 50 ohm output. I think the bandwidth was 100MHz or less, though. It needed a +15v and -12v supply.
> Tektronix made the P6201 and P6202 probes which worked up to 900 or 1000 MHz and needed +-15v supplies (present at the probe power connectors of the 475, 485 and many 7000 series scopes).

IIRC the 6201 is 1 Ghz or so, and the 6202 is 500 Mhz. The 6201 takes
screw in tips (often broken) and need an adaptor (push on) for x100
and x10. 

For the 6201 the current draw is roughly 100 ma per supply.

Harvey

-------------------------------------------------------------

  

Ah, more good information!  In fact, not only am I getting ideas of how to do the job, but also am learning stuff I need to know about making measurements of this sort.

While a 1 GHz measurement would be ideal, my needs don't go that high at present, so I can be a bit more casual in construction of a probe.  Further, the precision I require isn't as stringent as the quality of the equipment I am using, so again a less precise design will do the job.

Yet, I am losing some of my intimidation regarding VHF measurements, and may upgrade my technique at some point.

Thanks to all who contributed, and I have to mull it all over to decide what to do.  I already added a 450 Ohm resistor to a coaxial test cable with good results, but still that only offers a 500 Ohm load to the DUT and it may not be high enough.

I am also seeing some limitations of my HP 8657B generator; its modulation and output power are much poorer than I thought, based on what the SA tells me.  Ii should get into it and repair its output stage but the construction style is mysterious to me.  More to study and learn.  My degree in engineering is worthless here; I need to absorb information and carefully make experiments.  But it's a lot of fun and I have no boss demanding I adhere to some arbitrary schedule.  Just a bank account that limits me severely.

Bob

----------------------------------

Use one of the probes from this article (link: http://www.emcesd.com/pdf/cd94scr.pdf ) or the more modern but harder to build one at  DC to 1GHz Probe  (also from emcesd.com), Note that the capacitors in the diagram are  copper shielding tape.
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------------------------------------------------

A 1:1 probe will work, but the capacitance of the scope with the inductance of the probe wire (and the ground wire) can still do odd things to the frequency response. The probes on Doug Smith's site are designed to match a high-Z scope to a relatively high impedance, high frequency signal with better control over the frequency response, and the balanced pair doesn't have the resonance and coupling problems a ground wire would.  A 2:1 Balun could be used instead of the combiner, though hybrid splitters with coax connectors are not too expensive used on **bay -- and much better behaved.

Cortland Richmond

-----------------------------------------------------

I have all analog scopes and I take the channel 1 signal out and hook that into the sa. It's not a calibrated signal but it prevents loading of the circuit. That way you can use the volts/division setting to scale the signal. 

Leonard

---------------------------------------------
I felt the same need for a Hi-Z buffer for my SA.

 

I built a buffer amp using a LMH6702. A single non inverting stage.

I got a bandwidth of 870MHz, with an input impedance of 10k //1,9pF

Off coarse the low input capacitance is crucial for keeping up the bandwidth with higher source impedances….

 

It is  easy to build using the Nat Semi LMH6702 Evaluation Board.

 

Regards, 

Gertjan Miedema

------------------------------------------

I just went crazy on the TI web site trying to find that evaluation board.  In any case, it's not free, and I don't know where to buy it or how expensive it is.

For now, I am happy with the passive approach although your input is useful for when I can get the hardware.

Bob

----------------------------------

LMH730227/LMH730216/LMH730165
Single High Speed Op Amp Evaluation Boards available from Digi-Key or Mouser for $10.00
>>> http://www.farnell.com/datasheets/1643759.pdf <<< Data Sheets with Layer Silk, make your own. Very small 1.5" X 1.5"

Dennis

-----------------------------
Sorry Bob,
 
I expected that it was easy to find info on the LMH6702 and the evaluation board.
LMH6702 is a 1.7-GHz Ultra-Low Distortion Wideband Op Amp.
 
LMH6702 datasheet: http://www.ti.com/lit/ds/symlink/lmh6702.pdf
 
Evaluation board part numbers: LMH730216 (SOT-23) version, and LMH730227 (SOIC version)
 
I bought mine at Mouser for $ 10,- : http://www2.mouser.com/ProductDetail/Texas-Instruments/LMH730227-NOPB/?qs=7lkVKPoqpbb4bUsj%252bkPLHQ%3D%3D
Evaluation board  datasheet on Mouser website: http://www.mouser.com/ds/2/405/snou024-587507.pdf
 
I used the SOIC version, and followed  the standard datasheet application.
Changes for my application:
- I added a 50R series resistor at the input pin to dampen HF reflections because of the unterminated input.
- Reduced the size of the input pad and removed some ground plane below input to  minimize input capacitance.
 
Laying out a PCB is really critical at these frequencies, and the evaluation board  is a very easy solution.
 
I realize Dennis also gave some extra info, hope this will help you….
 
Regards, Gertjan.
