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Proto II Preamplifier Rel2

Requirements 
•  BW ≈ 350 MHz 
•  Gain ≥ 5 mV/fC 
•  Noise ≤ 2000 erms 

  5.2 CURRENT-VOLTAGE CHARACTERISTICS 19

EXAMPLE 5.1

The transistor in the circuit of Fig. 5.15(a) has β = 100 and exhibits a vBE of 0.7 V at iC = 1 mA.
Design the circuit so that a current of 2 mA flows through the collector and a voltage of +5 V
appears at the collector.

Solution
Refer to Fig. 5.15(b). We note at the outset that since we are required to design for VC = +5 V, the
CBJ will be reverse biased and the BJT will be operating in the active mode. To obtain a voltage
VC = +5 V the voltage drop across RC must be 15 – 5 = 10 V. Now, since IC = 2 mA, the value of
RC should be selected according to 

Since vBE = 0.7 V at iC = 1 mA, the value of vBE at iC = 2 mA is

Since the base is at 0 V, the emitter voltage should be

For β = 100,  Thus the emitter current should be

Now the value required for RE can be determined from

FIGURE 5.15  Circuit for Example 5.1.

!15 V

"15 V

RE

RC

(a) (b)

!15 V

"15 V

RE

VBE

RC

IB

VE
!

"

VC

# "VBE

# 0.02 mA
# !5 V

# 2 mA

IE

!

#

IC IB#
# 2.02 mA

2
$

IC

RC
10 V
2 mA
-------------- 5 kΩ= =

V BE 0.7 V T ln 2
1
--- 

 + 0.717 V= =

V E 0.717–  V=

α 100 101⁄ 0.99.= =

IE
IC

α
----- 2

0.99
---------- 2.02 mA= = =

RE
V E − 15–( )

IE
----------------------------=

0.717– 15+
2.02

------------------------------= 7.07 kΩ=

sedr42021_ch05.fm  Page 19  Tuesday, May 27, 2003  10:21 PM

ZIN adapting 
& 

decoupling circuit	  
Preamp	  

M
A

X
3

6
5

8

622Mbps, Low-Noise, High-Gain
Transimpedance Preamplifier

4 _______________________________________________________________________________________

Typical Operating Characteristics (continued)
(VCC = +3.3V, CIN = 0.5pF, TA = +25°C, unless otherwise noted.)
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DETERMINISTIC JITTER
vs. INPUT CURRENT AMPLITUDE
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SMALL-SIGNAL LOW-FREQUENCY CUTOFF
vs. DC INPUT CURRENT
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DIFFERENTIAL OUTPUT VOLTAGE
vs. INPUT CURRENT
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BANDWIDTH vs. INPUT CAPACITANCE
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Trigger 

ZIN decoupling BFP740 SiGe Transistor (BW > 10 GHz) 

Preamp MAX3658 (BW ≥ 350 MHz) 

Amplifier CLC1606 (BW ≥ 1 GHz @ G = 2) 

Buffer_Daq CLC1606 (BW ≥ 1 GHz @ G = 2) 

Buffer_Trig THS4503 (BW ≥ 370 MHz @ G = 1) 

Buffer_Trig	  

BW ≈ 350 MHz#

SCHEDULE!
Schematic OK 
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Local Derivation circuit new implementation
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DISCRIMINATOR	  AMPLIFIER	  	  

LMH6703	  –	  1.2	  GHz	   ADCMP582BCPZ	  
ULTRA-‐FAST	  SiGe	  Comparator	  Main	  Features	  

	  
•  VME	  mechanics	  
•  8	  channels	  
•  Single-‐ended	  output	  	  	  
•  DifferenVal	  output	  
•  BW	  >	  500	  MHz	  


