cherry hooper amplifier

High-Speed CMOS Circuit Techniques for Broadband Communications

http://cc.ee.ntu.edu.tw/~jrilee/course/2009_Tutorial_10.pdf

[image: image1.png]Cherry-Hooper Amplifiers

O Coupling trans-impedance and trans-admittance amplifiers.

Voutt o ° Voutz

= Increase the bandwidth at a
cost of modulate gain.

> Voltage headroom issue.

> Output CM level issue. P il

v
O Popular architecture in BJT o
Ex: 43 Gb/s TIA-LA, [Tran, ’04]

§
;





[image: image2.png]Challenges of CMOS Cherry-Hooper Amplifiers
Vop <— a High supply

Iy 1, 1,<+— o Incompetent current
R source/source follower

(also need CMFB)
&> Resistive load becomes
the only possibility

:||‘| > Gain degrades.
(still IR drop)  Rp,

B Uncertain output swing o]
and dc level ©> Finite current goes through
Re unless Iss4Rp, = Iss2Rp,





[image: image3.png]Other Broadband Techniques
a Multi-Stage

o fr Doubler

RpE =R

° Vot 9

cw Cos F’D—EIT

Vinr o5 M4 M,,_jl——I——VIVLM3 MA_,II-—O\

Il clliA-HE i
Iss Iss Vout = 9m (Vin1

Cas

- Vin2 )RD





[image: image4.png]Broadband Technique Comparison
12

)
=
« Resistive Load
g wli Inductive Peaking
o w/i Dual Peaking
g 4 Cherry-Hopper
©° Cherry-Hopper w/l
> Active Feedback
0
9 10 11
10 10 10
Frequency (Hz)

o Two-Stage Amplifiers simulated in 65-nm CMOS





A DC-100 GHz Bandwidth and 20.5 dB Gain

Limiting Amplifier in 0.25μm InP DHBT Technology
https://www.ece.ucsb.edu/Faculty/rodwell/publications_and_presentations/publications/2013_10_Oct_Daneshgar_CSISCS_slides.pdf 
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Modified Cherry-Hooper stage [1-3] |

Large signal behavior:

Vo1 = Voo 2 (Ry + Ro)Ipps - tanl -
ol 02 = 1 2)lEE2 - tanh QVT

8onventional C-H amp. gain=g,,1.2 R R

Modified C-H amp. provides gain enhancement
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Schematic
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Analysis and design of HBT Cherry-Hooper amplifiers with emitter-follower feedback for optical communications

C.D. Holdenried, Jennifer Haslett, Marie Ann LynchPublished in IEEE Journal of Solid-State Circuits 2004

DOI:10.1109/JSSC.2004.835819

In this article, the large-signal, small-signal, and noise performance of the Cherry-Hooper amplifier with emitter-follower feedback are analyzed from a design perspective. A method for choosing the component values to obtain a low group delay distortion or Bessel transfer function is given. The design theory is illustrated with an implementation of the circuit in a 47-GHz SiGe process. The amplifier has 19.7-dB gain, 13.7-GHz bandwidth, and /spl plusmn/10-ps group delay distortion. The amplifier core consumes 34 mW from a -3.3-V supply.
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Обрати внимание на транзисторы, включённые диодами - сдвиг уровня.
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