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A Current Logarithmic Amprifire For The JAFRI Tandem Accelerator

Tadashi YOSHIDA and Susurmi HANASHIMA

Department of Physics

Tokai Regearch FEstablishment, JAERT

( Received May 29, 1985 )

A high sensitivity current logarithmic amprifire was constructed to
monitor ion beam currents in JAERT tandem accelerator.
The newly designed logarithmic amplifire enabled stable cbservation of
beam currents ranging from 10pA to 100pA with good longterm stability.
Compaired with the previocusly used model, stability, range of measurement,
maintenability and reliability were greatly improved.

Keywords : Current logarithmic amprifires, Tandem Accelerator,
Ion Beam Currents
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ACCURACY

Current Input nA - ImA 0.5% max 1.0% max

Voltage Input Imv — 10V 0.5% max 1.0% max
INPUT

Current Input Pin 4 +InA - +ImA

Pin 7 -InA - -ImA

Ref.Current input Pin 2 +uA — +ImA

Absolute max Input +1OmA OR fsupply volts
QUTPUT

Voltage 10V

Current +5mA

Inpedance 10a
STABILITY

Input Oftset Current Drift 10pA at +25°C

Input Oftset Voltage Drift +0pV/*C
TEMPERATURE RANGE

Speclfication 0°C - +60°C

Operating -10°C - +70°C
POWER SUPPLY

Rated Supply Voltage +15vDC

Supply Veltage Range $14VDC ~ 216VDC

Supply Current Drain +20mA - £26mA
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MIN IYP MAX

OPEN LOOP GAIN
RL 2 2K 92dB | 95dB
RL & 10K 100dB | 114dB

RATED OQUTPUT

Voltage RL = 2Kn +10V H12v
RL = 10KQ ) 12V 13V
Current Vo = 10V +5mA | 110mA

INPUT OFFSET VOLTAGE
Initlal Offset Ta = 25°C +100uV| 2250V
vs Temperature -25°C 5 Ta 5 +85°C - 2uV/°Q+5uV/°C

INFUT BIAS CURRENT
Initiat Ta = 25°C -1501A
of Temperature at Ta = 85°C ~20pA| -50pA

INPUT IMPEDANCE
Differential 100/ /70.8pF

INPUT VOLTAGE RANGE
Common—mode Voltage Raongs +H{ Veel -3 WV
Linear Operaticn

POWER SUPPLY

Rated Voltage +15V _
Voltage Range 5V +20V
Current TmA 1.5mA

TEMPERATURE RANGE
Specificotion -25°C +85°C
Operation ~55°C +125°C
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TRANSISTORS
Maximum Ratings
VEBO 5V a4y
Veso 40V A0V
Vceeo ’ 40V 25V
Ic 0.05A 0JA
Po O.5W 0.3W
Current Gain
Ic = 10pA HfelHfe2 & 100
Tansistor Match
{ Vee1 — Veg2 1 < 0.5mV
NA < kr=kcz < 0.ImA

RESISTORS
Ryc = 955a + 1% at 26°C, +0.3% /°C
Re = 15Kn = 2% Selacted
TEMPERATURE RATINGS
Operating -25 to 85°C

Storage . ~55 to 100°C
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