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Agilent 33250A
Function/Arbitrary
Waveform Generator


Data Sheet


• 80 MHz sine and square wave outputs


• Sine, square, ramp, noise and other 
waveforms


• 50 MHz pulse waveforms with variable 
rise/fall times


• 12-bit, 200 MSa/s, 64K-point deep arbi-
trary waveform


Standard Waveforms


The Agilent Technologies 33250A Function/


Arbitrary Waveform Generator uses direct 


digital-synthesis techniques to create a sta-


ble, accurate output on all waveforms, down 


to 1 µHz frequency resolution.  The benefits 


are apparent in every signal you produce, 


from the sine wave frequency accuracy to the 


fast rise/fall times of square waves, to the 


ramp linearity.


Front-panel operation of the 33250A is 


straightforward and user friendly.  The knob 


or numeric keypad can be used to adjust fre-


quency, amplitude and offset.  You can even 


enter voltage values directly in Vpp, Vrms, 


dBm, or high/low levels.  Timing parameters 


can be entered in hertz (Hz) or seconds.  


Custom Waveform Generation


Why settle for a basic function generator 


when you can get arbitrary waveforms at 


no extra cost?  With the 33250A, you can 


generate arbitrary waveforms with 12-bit 


vertical resolution, 64K memory depth, 


and a sample rate of 200 MSa/s.  You can 


also store up to four 64K-deep arbitrary 


waveforms in non-volatile memory with 


user-defined names to help you find the right 


waveform when you need it most.


The included Agilent IntuiLink software 


allows you to easily create, edit, and down-


load complex waveforms using the IntuiLink 


Arbitrary Waveform Editor. Or you can capture 


a waveform using IntuiLink oscilloscope or 


DMM and send it to the 33250A for output. 


For programmers, ActiveX components can 


be used to control the instrument using 


SCPI commands.  IntuiLink provides the 


tools to easily create, download, and man-


age waveforms for your 33250A. To find out 


more about IntuiLink, visit www.agilent.


com/find/intuilink.  


Pulse Generation


The 33250A can generate simple pulses 


up to 50 MHz.  With variable edge time, 


pulse width and voltage level, the 33250A 


is ideally suited to a wide variety of pulse 


applications.


Built-in Versatility


AM, FM and FSK capabilities make it easy 


to modulate waveforms with or without 


a separate source. Linear or logarith-


mic sweeps can be performed with a 


programmable frequency marker signal.  


Programmable burst count and gating allow 


you to further customize your signal.


For system applications, both GPIB and 


RS-232 interfaces are standard,  and support 


full programmability using SCPI commands.


Color Graphical Display 


The unique design of the 33250A combines 


a low-profile instrument with the benefits 


of a color graphical display.  Now you can 


display multiple waveform parameters at 


the same time.  The graphical interface also 


allows you to modify arbitrary waveforms 


quickly and easily.


Timebase Stability and Clock Reference


The 33250A TCXO timebase gives you 


frequency accuracy of 2 ppm for your most 


demanding applications.  The external clock 


reference input/output lets you synchronize 


to an external 10 MHz clock, to another 


33250A, or to another Agilent 332XXA 


Function/Arbitrary Wafeform Generator.  


Phase adjustments can be made from the 


front panel or via a computer interface, 


allowing precise phase calibration 


and adjustment. 







Waveforms                                                    
Standard sine, square, pulse,   
 ramp, noise, sin(x)/x,
 exponential rise, 
 exponential fall, 
 cardiac, DC volts
Arbitrary
Waveform length 1 to 64K points
Amplitude resolution 12 bits (including sign)
Repetition rate 1 µHz to 25 MHz
Sample rate 200 MSa/s
Filter bandwidth 50 MHz
Non-vol. memory Four (4) 64K wave-  
 forms


Frequency Characteristics                            
Sine 1 µHz to 80 MHz
Square 1 µHz to 80 MHz
Pulse 500 µHz to 50 MHz 
Arb 1 µHz to 25 MHz 
Ramp 1 µHz to 1 MHz
White noise 50 MHz bandwidth
Resolution 1 µHz; 
 except pulse, 5 digits
Accuracy (1 year) 2 ppm, 18°C to 28°C
 3 ppm, 0°C to 55°C


Sinewave Spectral Purity                                  
Harmonic distortion
 ≤ 3 Vpp1  > 3 Vpp
DC to 1 MHz -60 dBc -55 dBc
1 MHz to 5 MHz -57 dBc -45 dBc
5 MHz to 80 MHz -37 dBc2 -30 dBc2


Total harmonic distortion
DC to 20 kHz < 0.2% + 0.1 mVrms
Spurious (non-harmonic)3


DC to 1 MHz -60 dBc
1 MHz to 20 MHz -50 dBc
20 MHz 80 MHz -50 dBc + 6 dBc/oc-  
 tave
Phase noise (30 kHz band)
10 MHz <-65 dBc (typical)
80 MHz <-47 dBc (typical)


Signal Characteristics                                   
Squarewave
Rise/Fall time < 8 ns4


Overshoot < 5%
Asymmetry 1% of period + 1 ns


Jitter (rms) 
 < 2 MHz  0.01% + 525 ps
 ≥ 2 MHz 0.1% + 75 ps


Duty cycle
 ≤ 25 MHz 20.0% to 80.0% 
 25 MHz to 50 MHz 40.0% to 60.0% 
 50 MHz to 80 MHz 50.0% (fixed)


Pulse
Period 20.00 ns to 2000.0 s
Pulse width 8.0 ns to 1999.9 s 
Variable edge time 5.00 ns to 1.00 ms
Overshoot < 5%
Jitter (rms) 100 ppm + 50 ps


Ramp
Linearity < 0.1% of peak output
Symmetry 0.0% to 100.0%


Arb
Minimum edge time < 10 ns
Linearity < 0.1% of peak output
Settling time < 50 ns to 0.5% of final  
  value
Jitter (rms) 30 ppm + 2.5 ns


Output Characteristics                                  
Amplitude (into 50Ω) 10 mVpp to 10 Vpp5


Accuracy (at 1 kHz, >10 mVpp, Autorange on)
  ± 1% of setting ± 1   
  mVpp
Flatness (sinewave relative to 1 kHz, 
Autorange on)
 < 10 MHz ± 1% (0.1 dB)6


 10 MHz to 50 MHz ± 2% (0.2 dB)
 50 MHz to 80 MHz ± 5% (0.4 dB)
Units Vpp, Vrms, dBm,   
  high and low level 
Resolution 0.1 mV or 4 digits 


Offset (into 50Ω)  ± 5 Vpk ac + dc
Accuracy 1% of setting + 2 mV
  + 0.5% of amplitude
Waveform Output
Impedance 50Ω typical (fixed)
  >10 MΩ (output dis-  
  abled)
Isolation 42 Vpk maximum to   
  earth
Protection short-circuit 
  protected7;   
  overload relay 
  automatically   
  disables main output


Modulation Characteristics                           


AM
Carrier waveforms sine, square, ramp, and  
  arb
Mod. waveforms sine, square, ramp,   
  noise, and arb
Mod. frequency 2 mHz to 20 kHz
Depth 0.0% to 120.0%
Source internal/external


FM
Carrier waveforms sine, square, ramp, and  
  arb
Mod. waveforms sine, square, ramp,   
  noise, and arb
Mod. frequency 2 mHz to 20 kHz
Peak deviation DC to 80 MHz
Source internal/external


FSK
Carrier waveforms sine, square, ramp, and  
  arb
Mod. waveform 50% duty cycle square
Internal rate 2 mHz to 100 kHz
Frequency range 1 µHz to 80 MHz
Source internal/external


External Modulation Input
Voltage range ± 5 V full scale
Input impedance 10 Ω
Frequency DC to 20 kHz
Latency < 70 µs typical


Burst                                                              
Waveforms sine, square, ramp,   
  pulse, arb, and noise
Frequency 1 µHz to 80 MHz8


Burst count 1 to 1,000,000 cycles   
  or infinite
Start/Stop phase -360.0° to +360.0°
Internal period 1 ms to 500 s
Gate source external trigger
Trigger source single manual trigger,  
  internal, external trig
Trigger delay 
 N-cycle, infinite 0.0 ns to 85.000 sec


Sweep                                                               
Waveforms sine, square, ramp, and  
  arb
Type linear and logarithmic
Direction up or down
Start F/Stop F 100 µHz to 80 MHz
Sweep time 1 ms to 500 s
Trigger single manual trigger,  
  internal, external trig
Marker falling edge of sync   
  signal (programmable)
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System Characteristics                                 


Configuration Times (typical)9


Function change


 Standard 100 ms


 Pulse 660 ms


 Built-in arb 220 ms


Frequency change 20 ms


Amplitude change 50 ms


Offset change 50 ms


Select user arb < 900 ms for < 16K pts.


Modulation change < 200 ms


Arb Download Times GPIB/RS-232 (115Kbps)


Arb Length Binary ASCII Integer ASCII Real
  64K points 48 sec 112 sec 186 sec
  16K points 12 sec 28 sec 44 sec
  8K points 6 sec 14 sec 22 sec
  4K points 3 sec 7 sec 11 sec
  2K points 1.5 sec 3.5 sec 5.5 sec


Trigger Characteristics                                  


Trigger input
Input level TTL compatible
Slope rising or falling, 
  (selectable)
Pulse width > 100 ns
Input impedance 10 kΩ, DC coupled
Latency
 Burst < 100 ns (typical)
 Sweep < 10 µs (typical)
Jitter (rms)
 Burst 1 ns; except pulse,  
  300 ps
 Sweep 2.5 µs


Trigger output
Level TTL compatible into  
  50Ω
Pulse width > 450 ns
Maximum rate 1 MHz
Fanout ≤ 4 Agilent 33250A’s
  (or equivalent)


Clock Reference                                             
Phase Offset
Range -360° to +360°
Resolution 0.001°


External Reference Input
Lock range 10 MHz ± 35 kHz
Level 100 mVpp to 5 Vpp
Impedance 1 kΩ nominal, ac 
  coupled
Lock time < 2 s


Internal Reference Output
Frequency 10 MHz
Level 632 mVpp (0 dbm), 
  nominal
Impedance 50Ω nominal, ac 
  coupled


Sync Output                                                   
Level  TTL compatible 
  into > 1 kΩ
Impedance 50 Ω nominal


General                                                          
Power supply 100-240 V, 50-60 Hz
  100-127 V, 50-400 Hz
Power consumption 140 VA
Operating temp. 0°C to 55°C
Storage temp. -30°C to 70°C
Stored states 4 named user configu- 
  rations
Power on state default or last
Interface IEEE-488 and 
  RS-232 std.
Language SCPI-1997, IEEE-488.2


Dimensions (WxHxD)
 Bench top 254 x 104 x 374 mm
 Rackmount 213 x 89 x 348 mm
Weight 4.6 kg
Safety designed to EN61010-1, CSA1010.1,  
  UL-311-1
EMC tested to  IEC-61326-1
  IEC-61000-4-3 criteria B
  IEC-61000-4-6 criteria B
Vibration and shock MIL-T-28800E, Type III,  
  Class 5
Acoustic noise 40 dBA
Warm-up time 1 hour
Calibration interval 1 year
Warranty 1 year


3


1 Harmonic distortion at low amplitudes is limited by a -70 dBm floor
2 Harmonic distortion at 40 MHz only is -33 dBc
3 Spurious noise at low amplitudes is limited by a -75 dBm floor
4 Edge time decreased at higher frequency, 3.5 nS (typical)
5 20 mVpp to 20 Vpp into open-circuit load
6 dB rounded to 1 digit, instrument adheres to “%” specification
7 Short-circuit protected to ground at all times
8 Sine and square waveforms above 25 MHz only with infinite burst count
9 Time to change parameter and output new signal







Agilent 33210A 10 MHz Function/Arbitrary 
Waveform Generator 


Data Sheet


• 10 MHz Sine and Square 
waveforms 


• Pulse, Ramp, Triangle, Noise, 
and DC waveforms 


• Optional 14-bit, 50 MSa/s, 
8K point Arbitrary Waveform 
Generator


• AM, FM, and PWM 
modulation types 


• Linear & logarithmic sweeps 
and burst operation 


• 10 mVpp to 10 Vpp amplitude 
range 


• Graph mode for visual 
verification of signal settings 


• Connect via USB, GPIB and 
LAN 


• Fully compliant to LXI 
Class C specification


Uncompromising performance 


at an affordable price


The Agilent Technologies 
33210A Function/Arbitrary 
Waveform Generator is the 
latest addition to the 332XX 
family. Waveforms are generated 
using direct digital synthesis 
(DDS) technology which creates 
stable, accurate low distortion 
sine waves as well as square 
waves with fast rise and fall 
times up to 10 MHz and linear 
ramp waves up to 100 kHz. 
For user defined waveforms, 
Option 002 provides 14-bit, 
50 MSa/s 8K point Arbitrary 
Waveform Generation.


Pulse generation


The 33210A can generate 
variable-edge-time pulses up 
to 5 MHz. With variable period, 
pulse width, and amplitude 
the 33210A is ideally suited to 
a wide variety of applications 
requiring a flexible pulse signal.


Custom waveform generation 


(Option 002) 


The optional 8K point arbitrary 
waveform generator (Option 002) 
can be used in the 33210A to 
generate complex custom wave-
forms. With 14-bit resolution, 
and a sampling rate of 50 MSa/s, 
the 33210A gives you the flex-
ibility to create the waveforms 
you need. It also lets you store 
up to four waveforms in non-
volatile memory.


The Agilent IntuiLink Arbitrary 
Waveform software allows you 
to easily create, edit, and down-
load complex waveforms using 
the waveform editor. Or you 
can capture a waveform using 
IntuiLink for Oscilloscopes 
and send it to the 33210A for 
output. To find out more about 
IntuiLink, visit 
www.agilent.com/find/intuilink







Measurement Characteristics
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Waveforms
Standard Sine, Square, Ramp, 


Triangle, Pulse, Noise, DC 


Built-in arbitrary wave-
forms (available only 
with Option 002 ARB)


Exponential rise, 
Exponential fall, Negative 
ramp, Sin(x)/x, Cardiac 


Waveform Characteristics


Sine


Frequency range 1 mHz to 10 MHz 


Amplitude 
Flatness [1], [2]


(relative to 1 kHz) 
< 100 kHz              0.1 dB
100 kHz to 5 MHz   0.2 dB
5 MHz to 10 MHz   0.3 dB


Harmonic distortion [2], [3] 


< 1 Vpp           ≥ 1 Vpp


   DC to 20 kHz -70 dBc           -70 dBc


   20 kHz to 100 kHz -65 dBc           -60 dBc


   100 kHz to 1 MHz -50 dBc           -45 dBc


   1 MHz to 10 MHz -40 dBc           -30 dBc


Total harmonic distortion [2],[3] 


   DC to 20 kHz 0.04%


Spurious (non-harmonic) [2],[4] 


   DC to 1 MHz -70 dBc


1 MHz to 10 MHz -70 dBc + 6 dB/octave 


Phase noise 
   (10 kHz offset) -115 dBc / Hz, typical 


Square


Frequency range 1 mHz to 10 MHz 


Rise/fall time 20 ns 


Overshoot < 2%


Variable duty cycle 20% to 80% (to 5 MHz)
40% to 60% (to 10 MHz)


Asymmetry 
   (@ 50% duty)


1% of period + 5 ns


Jitter (RMS) 1 ns + 100 ppm of period 


Ramp, Triangle


Frequency range 1 mHz to 100 kHz 


Linearity < 0.1% of peak output


Variable symmetry 0.0% to 100.0% 


Pulse


Frequency range 1 mHz to 5 MHz 


Pulse width 
   (period ≤ 10 s)


40 ns minimum
10 ns resolution


Variable edge time 20 ns to 100 ns 


Overshoot < 2% 


Jitter (RMS) 300 ps + 
0.1 ppm of period 


Noise


Bandwidth 7 MHz typical 


8K-point Arbitrary Waveform Generator 
(Option 002) 


Frequency range 1 mHz to 3 MHz 


Waveform length 2 to 8 k points 


Amplitude resolution 14 bits (including sign)


Sample rate 50 MSa/s 


Min. rise/fall time 70 ns typical 


Linearity < 0.1% of peak output


Settling time < 500 ns to 0.5% of final 
value 


Jitter (RMS) 6 ns + 30 ppm 


Non-volatile memory 4 waveforms


Common Characteristics 
Frequency 


Accuracy [5] ± (10 ppm + 3 pHz) 
    in 90 days
± (20 ppm + 3 pHz) 
    in 1 year


Resolution 1 µHz (internal) 
1 mHz (user)


Amplitude 


Range 10 mVpp to 10 Vpp into 
    50 Ω 
20 mVpp to 20 Vpp into 
    open circuit


Accuracy [1],[2] 
   (at 1 kHz)


± 2% of setting 
± 1 mVpp


Units Vpp, Vrms, dBm 


Resolution 3 digits 


DC Offset 


Range 
(peak AC + DC)


± 5 V into 50 Ω 
± 10 V into open circuit


Accuracy [1],[2] ± 2% of offset setting
± 0.5% of amplitude
± 2 mV


Resolution 3 digits 


Main Output 


Impedance 50 Ω typical 


Isolation 42 Vpk maximum to earth 


Protection Short-circuit protected, 
overload automatically 
disables main output


External Frequency Reference (Option 001)
Rear Panel Input 


Lock range 10 MHz ± 500 Hz 


Level 100 mVpp to 5 Vpp 


Impedance 1 kΩ, typical


Lock time < 2 seconds 


Rear Panel Output


Frequency 10 MHz 


Level 632 mVpp 
(0 dBm), typical


Impedance 50 Ω, typical
AC coupled


Phase Offset 


Range +360° to -360°


Resolution 0.001°


Accuracy 20 ns 


Easy-to-use functionality


Front-panel operation of the 
33210A is straight-forward and 
user friendly. You can access all 
major functions with a single 
key or two. The knob or numeric 
keypad can be used to adjust 
frequency, amplitude, offset, and 
other parameters. You can even 
enter voltage values directly in 
Vpp, Vrms, dBm, or as high and 
low levels. Timing parameters 
can be entered in Hertz (Hz) 
or seconds. 


Internal AM, FM, and PWM 
modulation make it easy to 
modulate waveforms without the 
need for a separate modulation 
source. Linear and logarithmic 
sweeps are also built in, with 
sweep rates selectable from 1 ms 
to 500 s. Burst mode operation 
allows for a user-selected number 
of cycles per trigger. GPIB, LAN, 
and USB interfaces are all stan-
dard, plus you get full program-
mability using SCPI commands.


External frequency reference 


(Option 001)


The 33210A external frequency 
reference lets you synchronize 
to an external 10 MHz clock, to 
another 33210A, or to an Agilent 
33220A or Agilent 33250A. Phase 
adjustments can be made from 
the front panel or via a computer 
interface, allowing precise phase 
calibration and adjustment. 
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Measurement Characteristics (Continued)


Programming Times (typical)
Configuration times USB LAN GPIB


   Function change 120 ms 120 ms 120 ms


   Frequency change 2 ms 3 ms 2 ms


   Amplitude change 30 ms 30 ms 30 ms


   Select user arb 130 ms 130 ms 130 ms


Arb download times 


(Option 002)


Binary transfer


 USB LAN GPIB


   2 k points 5 ms 9 ms 10 ms


   4 k points 8 ms 15 ms 20 ms


   8 k points 14 ms 27 ms 40 ms


General
Power supply Cat II


100 – 240 V @


50/60 Hz (-5%, +10%)


100 – 120 V @ 400 Hz


(± 10%)


Power consumption 50 VA max


Operating 
environment


IEC 61010
Pollution Degree 2
Indoor Location


Operating
temperature


0°C to 55°C 


Operating humidity 5% to 80% RH, 
non-condensing


Operating altitude Up to 3000 meters


Storage temperature -30°C to 70°C 


State storage 
memory


Power off state 
automatically saved, 
Four user-configurable 
stored states


Interface LAN LXI-C Ethernet 10/100 
USB 2.0, GPIB


Language SCPI – 1993, IEEE-488.2


Dimensions (W x H x D)


Bench top 261.1 mm x 103.8 mm 
x 303.2 mm


Rack mount 212.88 mm x 88.3 mm 
x 272.3 mm


Weight 3.4 kg (7.5 lbs)


Safety designed to UL-1244, CSA 1010
EN61010


EMC tested to MIL-461C, EN55011, 
EN50082-1


Vibration and shock MIL-T-28800, Type III, 
Class 5


Acoustic noise 30 dBa


Warm-up time 1 hour


Footnotes


[1] Add 1/10th of output amplitude and offset 
spec per °C for operation outside the range 
of 18°C to 28°C


[2] Autorange enabled


[3] DC offset set to 0 V


[4] Spurious output at low amplitude is -75 dBm 
typical


[5] Add 1 ppm/°C average for operation outside 
the range of 18°C to 28°C 


[6] Sine and square waveforms above 3 MHz are 
allowed only with an “infinite” burst count


[7] Only available if Option 002 is installed


Modulation 
AM 


Carrier waveforms Sine, Square


Source Internal/External


Internal modulation Sine, Square, Ramp, 
Triangle, Noise, Arb [7] 
(2 mHz to 20 kHz)


Depth 0.0% to 120.0%


FM 


Carrier waveforms Sine, Square


Source Internal/External


Internal modulation Sine, Square, Ramp, 
Triangle, Noise, Arb [7] 
(2 mHz to 20 kHz)


Deviation DC to 5 MHz


PWM 


Carrier waveforms Pulse


Source Internal/External


Internal modulation Sine, Square, Ramp, 
Triangle, Noise, Arb [7] 
(2 mHz to 20 kHz)


Deviation 0% to 100% of pulse width


External Modulation Input 
(for AM, FM, PWM)


Voltage range ± 5 V full scale


Input impedance 5 kΩ typical


Bandwidth DC to 20 kHz


Sweep
Waveforms Sine, Square, Ramp


Type Linear or Logarithmic


Direction Up or Down


Sweep time 1 ms to 500 s


Trigger source Single, External or Internal


Marker Falling edge of sync 
signal (programmable 
frequency)


Burst [6]


Waveforms Sine, Square, Ramp


Type Counted (1 to 50,000 
cycles), Infinite, Gated


Start/stop phase +360° to -360°


Internal period 1 µs to 500 s 


Gate source External trigger


Trigger source Single, External or Internal


Trigger Characteristics
Trigger Input


   Input level TTL compatible


   Slope Rising or Falling, 
selectable 


   Pulse width > 100 ns


   Input impedance > 10 kΩ, DC coupled


   Latency < 500 ns


   Jitter (rms) 6 ns (3.5 ns for pulse)


Trigger Output


   Level TTL compatible into 
≥ 1 kΩ


   Pulse width > 400 ns


   Output impedance 50 Ω typical


   Maximum rate 1 MHz


   Fanout ≤ 4 Agilent 33210As 
(or equivalent)












PSD modules contain a high-precision PSD (Position Sensitive Detector) and a low-noise amplifier, and are able to perform accurate distance 
measurement. C10442 series uses a one-dimensional PSD, and C10443 series uses a two-dimensional PSD. Using a PSD module with a 
dedicated signal processing unit (C10459 or C10460) allows obtaining distance information easily. 


Features


l Optical axis alignment
l Range finder
l 3-dimensional measurement
l Length measurement
l Liquid level sensors
l Distortion measurement


Applications


l Easy handling
l High precision analog voltage output
l Only half size of a business card


C10442 series: 22 (W) × 44 (H) × 40 (D) mm
C10443 series: 34 (W) × 44 (H) × 40 (D) mm


l Six-types with different active areas available


M O D U L E


PSD module


Integrates a PSD for precision photometry with low-noise amp in a compact case


C10442/C10443 series
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■  Absolute maximum ratings (Ta=25 °C)
Parameter Symbol Value Unit


Supply voltage Vcc Max ±13 V
Operating temperature *1 Topr 0 to +50 °C
Storage temperature *1 Tstg -10 to +60 °C
*1: No condensation


■  General ratings (Ta=25 °C, Vcc=±12 V)
C10442 C10443


Parameter Symbol Condition
-01 -02 -03 -01 -02 -03


Unit


Built-in PSD - One-dimensional PSD Two-dimensional PSD -
Active area size - 3 × 1 6 × 1 12 × 1 4 × 4 9 × 9 12 × 12 mm
Spectral
response range


λ 320 to 1100 320 to 1100 320 to 1060 nm


Peak sensitivity
wavelength


λp 920 960 920 nm


Photo sensitivity S λ=λp -55 -60 mV/µW
Maximum input
optical power


- λ=λp 182 167 µW


Position
detection error *3 E


±15 Typ.
±60 Max.


±30 Typ.
±120 Max.


±60 Typ.
±240 Max.


±70 Typ.
±150 Max.


±150 Typ.
±250 Max.


±150 Typ.
±250 Max.


µm


Position
resolution *4 ∆R Σ= -10 V 0.3 0.6 1.2 0.5 1.0 1.4 µm


*3: Reference value. Values may vary depending on operating environment. C10442 series position detection error is specified
within a range of 75 % from the center of the active area to the edge, while C10443 series is specified within a circular range
of 80 % from the center of the active area to the edge. Recommended light spot size: φ0.2 mm or more


*4: Reference value. Values may vary depending on operating environment. Σ is the sum of each output voltage and calculated
as follows. C10442 series: Σ = VX1 + VX2. C10443 series: Σ = VX1 + VX2 + VY1 + VY2.


■  Electrical and optical characteristics (Ta=25 °C, Vcc=±12 V)
Parameter Symbol Condition Min. Typ. Max. Unit


Operating supply voltage Vcc ±5 - ±12 V
Current consumption Icc Dark state - - ±2 mA
Output amplitude voltage Vout *5 0 - -Vcc + 1.1 V
Output noise voltage Vn Dark state - 1 - mVp-p
Offset voltage Vos Dark state -5 - +5 mV
Cut-off frequency fc -3 dB - 16 - kHz


*5: 0 V in dark state. A negative voltage output appears when light is input.







PSD module  C10442/C10443 series


-3 -2 -1 0
-150


-100


-50


0


+50


+100


+150


+3+2+1


POSITION ON PSD (mm)


P
O


S
IT


IO
N


 D
E


T
E


C
T


IO
N


 E
R


R
O


R
 (


µm
)


-1.5 -1.0 -0.5 0
-150


-100


-50


0


+50


+100


+150


+1.5+1.0+0.5


POSITION ON PSD (mm)


P
O


S
IT


IO
N


 D
E


T
E


C
T


IO
N


 E
R


R
O


R
 (


µm
)


2


KACCB0150EA


WAVELENGTH (nm)


P
H


O
T


O
 S


E
N


S
IT


IV
IT


Y
 (


m
V


/µ
W


)


0
300 1100400 600 700500 800 1000900


-80


-10


-20


-30


-40


-50


-60


-70


 (Typ. Ta=25 ˚C)


■  Spectral response
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C10443-01/-02


C10443-03


■■■■■      Examples of position detectability (Ta=25 °C, λ=900 nm, spot light size: φ0.2 mm)


C10442 series C10443 series


C10442-01
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C10442-02 C10442-03
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SURFACE
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3 M4 DEPTH 5


CENTER OF
PSD ACTIVE AREA
ACTIVE AREA SIZE
C10442-01: 3 × 1
C10442-02: 6 × 1
C10442-03: 12 × 1


   14


■■■■■      Dimensional outlines (unit: mm)
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C10443-01: 4 × 4
C10443-02: 9 × 9
C10443-03: 12 × 12
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SURFACE


M4 DEPTH 5


CONNECTOR
HR-10A-10R-10PB
HIROSE ELECTRIC
10-PIN, MALE
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■■■■■      Conversion formula


■■■■■      Block diagram


C10442 series C10443 series


C10442 series C10443 series


KACCC0344EA


OUTPUT VX1


OUTPUT VX2


DUAL
POWER
SUPPLY


±5 to ±12 V


COM


X1 X2


+Vcc


-Vcc


GND


I-V
CONVERSION


AMPLIFIER1-D PSD


REFERENCE VOLTAGE
CIRCUIT


KACC0345EA


OUTPUT VX1


OUTPUT VY1


OUTPUT VX2


OUTPUT VY2


DUAL
POWER
SUPPLY


±5 to ±12 V


COM Y1


Y2


X1 X2


+Vcc


-Vcc


GND


2-D
PSD


REFERENCE VOLTAGE
CIRCUIT


I-V
CONVERSION


AMPLIFIER


x: Position (mm) of light spot relative to
center of PSD active area


L: 3 mm (C10442-01)
6 mm (C10442-02)
12 mm (C10442-03)


x = ×VX2 - VX1


VX1 + VX2


L
2


x = ×(VX2 + VY1) - (VX1 + VY2)
VX1 + VX2 + VY1 + VY2


L
2


y = ×(VX2 + VY2) - (VX1 + VY1)
VX1 + VX2 + VY1 + VY2


L
2


x, y: Position (mm) of light spot relative to
center of PSD active area


L: 4.5 mm (C10443-01)
10 mm (C10443-02)
14 mm (C10443-03)


C10442 series C10443 series
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■■■■■      Accessory
· Cable: length 1 m (One end of cable is cut off.) 1 mCONNECTOR HR10A-10P-10S


(HIROSE ELECTRIC 10-PIN, 
FEMALE)


KACCA0194EA


■■■■■      Connection example


* Accessory of a signal processing unit for PSD module C10459, C10460


SIGNAL PROCESSING
UNIT FOR PSD MODULE


C10459, C10460


RS232C CABLE


AC ADAPTER *


VOLTMETER,
OSCILLOSCOPE, etc.


PC


CONNECTION CABLE
FOR PSD MODULE *


CABLE FOR 
ANALOG OUTPUT *


PSD MOUDLE
C10442, C10443


SECURE WITH OPTICAL
BENCH ROD, ETC.


KACCC0349EB
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Top View (Scale: x1) 
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Side View (Exaggerated)


Nickel electrode


PSI-5A4E piezoceramic


Bond layer


No center reinforcement


X-poled for bending  (standard)
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Inches (mm)


Elements made with PSI-5A4E Piezoceramic


T216-A4NO-073X .125 (3.2)


T216-A4NO-173X .250 (6.4)


T216-A4NO-273X .500 (12.7)


T216-A4NO-373X 1.250 (31.8)


T216-A4NO-573X 2.500 (63.5)
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SELECTION CHART:  BENDING DISK MOTOR
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X-poled for series bending
operation (2 wires).


ORDERING
INFORMATION


1 pc. 5 25 100


UNIT PRICE


2-PIEZO LAYER
ELEMENTS


① Performance based on full
diameter bending length.


VALUES TO BE USED
AS GUIDELINES


.016”  (.41mm)  THICK


T216-A4NO-073X .03 2x104 0.3 ± 180 116,000 ± 1.2 ± 2.4 $60 $40 $20 $6


T216-A4NO-173X .10 500x103 1.1 ± 180 29,300 ± 4.7 ± 2.4 $75 $45 $25 $10


T216-A4NO-273X .40 125x103 4.3 ± 180 7,300 ± 19.1 ± 2.4 $100 $60 $35 $18


T216-A4NO-373X 2.5 20x103 27 ± 180 1,170 ± 119 ± 2.4 $150 $115 $60 $45


T216-A4NO-573X 9.8 5x103 107 ± 180 290 ± 476 ± 2.4 $225 $190 $150 $130


The T216-A4NO Bending Disk elements bow in and out
(like a drum head) when actuated.  Because they have no
center shim reinforcement,  they are not intended to be
center accessed.


Disks are stocked for “off-the-shelf” delivery.  Custom
configurations and sizes upon request.  Maximum diame-
ter is 2.75” (69.8mm).


ROHS:  Compliant.


DESCRIPTION







· 1 mHz to 102.4 kHz frequency range


· >100 dB dynamic reserve


· 5 ppm/°C stability


· 0.01 degree phase resolution 


· Time constants from 10 µµs to 30 ks
(up to 24 dB/oct rolloff) 


· Auto-gain, -phase, -reserve and -offset 


· Synthesized reference source 


· GPIB and RS-232 interfaces


· SR810 ... $3850 (U.S. list)


· SR830 ... $4500 (U.S. list)


Stanford Research Systems phone: (408)744-9040
www.thinkSRS.com


The SR810 and SR830 DSP Lock-In Amplifiers provide high
performance at a reasonable cost. The SR830 simultaneously
displays the magnitude and phase of a signal, while the SR810
displays the magnitude only. Both instruments use digital
signal processing (DSP) to replace the demodulators, output
filters, and amplifiers found in conventional lock-ins. The
SR810 and SR830 provide uncompromised performance with
an operating range of 1 mHz to 102 kHz and 100 dB of drift-
free dynamic reserve.


Input Channel


The SR810 and SR830 have differential inputs with 6 nV/√Hz
input noise. The input impedance is 10 MΩ, and minimum
full-scale input voltage sensitivity is 2 nV. The inputs can also
be configured for current measurements with selectable
current gains of 106 and 108 V/A. A line filter (50 Hz or 
60 Hz) and a 2× line filter (100 Hz or 120 Hz) are provided to
eliminate line related interference. However, unlike
conventional lock-in amplifiers, no tracking band-pass filter is
needed at the input. This filter is used by conventional lock-ins
to increase dynamic reserve. Unfortunately, band pass filters
also introduce noise, amplitude and phase error, and drift. The
DSP design of these lock-ins has such inherently large
dynamic reserve that no band pass filter is needed.


Extended Dynamic Reserve


The dynamic reserve of a lock-in amplifier, at a given full-
scale input voltage, is the ratio (in dB) of the largest interfering


SR810 & SR830 DSP Lock-In Amplifiers


Digital Lock-In Amplifiers
SR810 and SR830  DSP lock-in amplifiers


www.thinkSRS.com


SR830 DSP Lock-In Amplifier
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SR810 and SR830 DSP Lock-In Amplifiers


Stanford Research Systems phone: (408)744-9040
www.thinkSRS.com


signal to the full-scale input voltage. The largest interfering
signal is defined as the amplitude of the largest signal at any
frequency that can be applied to the input before the lock-in
cannot measure a signal with its specified accuracy.


Conventional lock-in amplifiers use an analog demodulator to
mix an input signal with a reference signal. Dynamic reserve
is limited to about 60 dB, and these instruments suffer from
poor stability, output drift, and excessive gain and phase error.
Demodulation in the SR810 and SR830 is accomplished by
sampling the input signal with a high-precision A/D converter,
and multiplying the digitized input by a synthesized reference
signal. This digital demodulation technique results in more
than 100 dB of true dynamic reserve (no prefiltering) and is
free of the errors associated with analog instruments.


Digital Filtering


The digital signal processor also handles the task of output 
filtering, allowing time constants from 10 µs to 30,000 s with
a choice of 6, 12, 18 and 24 dB/oct rolloff. For low frequency
measurements (below 200 Hz), synchronous filters can be
engaged to notch out multiples of the reference frequency.
Since the harmonics of the reference have been eliminated
(notably 2F), effective output filtering can be achieved with
much shorter time constants.


Digital Phase Shifting


Analog phase shifting circuits have also been replaced with a
DSP calculation. Phase is measured with 0.01° resolution, and
the X and Y outputs are orthogonal to 0.001°.


Frequency Synthesizer


The built-in direct digital synthesis (DDS) source generates a
very low distortion (−80 dBc) reference signal. Single 
frequency sine waves can be generated from 1 mHz to 102 kHz
with 4½ digits of resolution. Both frequency and amplitude
can be set from the front panel or from a computer. When
using an external reference, the synthesized source is phase
locked to the reference signal.


Useful Features


Auto-functions allow parameters that are frequently adjusted
to automatically be set by the instrument. Gain, phase, offset
and dynamic reserve are quickly optimized with a single key
press. The offset and expand features are useful when
examining small fluctuations in a measurement. The input


signal is quickly nulled with the auto-offset function, and
resolution is increased by expanding around the relative value
by up to 100×. Harmonic detection isn’t limited to 2Fany
harmonic (2F, 3F, ... nF) up to 102 kHz can be measured.  


Analog Inputs and Outputs


Both instruments have a user-defined output for measuring X,
R, X-noise, Aux 1, Aux 2, or the ratio of the input signal to an
external voltage. The SR830 has a second, user-defined output
that measures Y, θ, Y-noise, Aux 3, Aux 4 or ratio. The SR810
and SR830 both have X and Y analog outputs (rear panel) that
are updated at 256 kHz. Four auxiliary inputs (16-bit ADCs)
are provided for general purpose uselike normalizing the
input to source intensity fluctuations. Four programmable 
outputs (16-bit DACs) provide voltages from −10.5 V to +10.5 V
and are settable via the front panel or computer interfaces.


Internal Memory


The SR810 has an 8,000 point memory buffer for recording
the time history of a measurement at rates up to 512 samples/s.
The SR830 has two, 16k point buffers to simultaneously
record two measurements. Data is transferred from the buffers
using the computer interfaces. A trigger input is also provided
to externally synchronize data recording.


Easy Operation


The SR810 and SR830 are simple to use. All functions are set
from the front-panel keypad, and a spin knob is provided to
quickly adjust parameters. Up to nine different instrument
configurations can be stored in non-volatile RAM for fast and
easy instrument setup. Standard RS-232 and GPIB (IEEE-488.2)
interfaces allow communication with computers. 


Ordering Information
SR830 DSP dual phase lock-in $4500


amplifier (w/ rack mount)
SR810 DSP single phase lock-in $3850


amplifier (w/ rack mount)
SR550 Voltage preamplifier $595


(100 MΩ, 3.6 nV/√Hz)
SR552 Voltage preamplifier $595


(100 kΩ, 1.4 nV/√Hz)
SR554 Transformer preamplifier $995


(0.091 nV/√Hz)
SR540 Optical chopper $1095


SR810 DSP Single Phase Lock-In Amplifier SR810/830 rear panel
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SR810 and SR830 Specifications


Signal Channel


Voltage inputs Single-ended or differential
Sensitivity 2 nV to 1 V
Current input 106 or 108 V/A
Input impedance


Voltage 10 MΩ + 25 pF, AC or DC coupled
Current 1 kΩ to virtual ground


Gain accuracy ±1 % (±0.2 % typ.)
Noise (typ.) 6 nV/√Hz at 1 kHz


0.13 pA/√Hz at 1 kHz (106 V/A)
0.013 pA/√Hz at 100 Hz (108 V/A)


Line filters 50/60 Hz and 100/120 Hz (Q = 4 )
CMRR 100 dB to 10 kHz, decreasing by 


6 dB/oct above 10 kHz
Dynamic reserve >100 dB (without prefilters) 
Stability <5 ppm/°C 


Reference Channel


Frequency range 0.001 Hz to 102.4 kHz
Reference input TTL or sine (400 mVpp min.)
Input impedance 1 MΩ, 25 pF
Phase resolution 0.01° front panel, 0.008° through


computer interfaces 
Absolute phase error <1°
Relative phase error <0.001°
Orthogonality 90° ± 0.001°
Phase noise


Internal ref. Synthesized, <0.0001° rms at 1 kHz
External ref. 0.005° rms at 1 kHz (100 ms time 


constant, 12 dB/oct)
Phase drift <0.01°/°C below 10 kHz, 


<0.1°/°C above 10 kHz
Harmonic detection 2F, 3F, ... nF to 102 kHz (n < 19,999)
Acquisition time (2 cycles + 5 ms) or 40 ms, 


whichever is larger


Demodulator


Stability Digital outputs and display: no drift
Analog outputs: <5 ppm/°C for all 
dynamic reserve settings


Harmonic rejection −90 dB
Time constants 10 µs to 30 ks (6, 12, 18, 24 dB/oct 


rolloff). Synchronous filters 
available below 200 Hz.


Internal Oscillator


Range 1 mHz to 102 kHz
Frequency accuracy 25 ppm + 30 µHz
Frequency resolution 4½ digits or 0.1 mHz, whichever 


is greater
Distortion −80 dBc (f <10 kHz), −70 dBc


(f >10 kHz) @ 1 Vrms amplitude
Amplitude 0.004 to 5 Vrms into 10 kΩ (2 mV


resolution), 50 Ω output impedance,  
50 mA maximum current into 50 Ω


Amplitude accuracy 1 %
Amplitude stability 50 ppm/°C


Outputs Sine, TTL (When using an external
reference, both outputs are phase 
locked to the external reference.)


Displays


Channel 1 4½-digit LED display with 
40-segment LED bar graph. X, R, 
X-noise, Aux 1 or Aux 2. The 
display can also be any of these 
quantities divided by Aux 1 or Aux 2.


Channel 2 (SR830) 4½-digit LED display with 
40-segment LED bar graph.  Y, θ, 
Y-noise, Aux 3 or Aux 4.  The display
can also be any of these quantities 
divided by Aux 3 or Aux 4.


Offset X, Y, R can be offset up to ±105 % 
of full scale.


Expand X, Y, R can be expanded by 10×
or 100×.


Reference 4½-digit LED display


Inputs and Outputs


CH1 output X, R, X-noise, Aux 1 or Aux 2, 
(±10 V), updated at 512 Hz


CH2 output (SR830) Y, θ, Y-noise, Aux 3 or Aux 4, 
(±10 V), updated at 512 Hz


X, Y outputs In-phase and quadrature components 
(rear panel) (±10 V), updated at 256 kHz. 


Aux. A/D inputs 4 BNC inputs, 16-bit, ±10 V, 
1 mV resolution, sampled at 512 Hz


Aux. D/A outputs 4 BNC outputs, 16-bit, ±10 V, 
1 mV resolution 


Sine out Internal oscillator analog output
TTL out Internal oscillator TTL output
Data buffer The SR810 has an 8k point buffer. 


The SR830 has two 16k point 
buffers. Data is recorded at rates to 
512 Hz and read through the 
computer interfaces. 


Trigger in (TTL) Trigger synchronizes data recording
Remote preamp Provides power to the optional 


SR550, SR552 and SR554 preamps


General


Interfaces IEEE-488.2 and RS-232 interfaces 
standard. All instrument functions 
can be controlled and read through 
IEEE-488.2 or RS-232 interfaces.


Power 40 W, 100/120/220/240 VAC, 
50/60 Hz


Dimensions 17" × 5.25" × 19.5" (WHD)
Weight 23 lbs.
Warranty One year parts and labor on defects


in materials and workmanship


Stanford Research Systems phone: (408)744-9040
www.thinkSRS.com
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· 25 kHz to 200 MHz frequency range


· 80 dB dynamic reserve


· Time constants from 100 µµs to 30 ks
(6, 12, 18 or 24 dB/oct rolloff) 


· "No Time Constant" mode 
(10 µµs to 20 µµs update rate) 


· Auto-gain, -phase, -reserve and -offset


· Two 16-bit DACs and ADCs 


· Internal or external reference 


· GPIB and RS-232 interfaces 


· SR844 ... $8450 (U.S. list)


Stanford Research Systems phone: (408)744-9040
www.thinkSRS.com


The SR844 is the widest bandwidth lock-in amplifier
available. It provides uncompromised performance with a
frequency range of 25 kHz to 200 MHz and up to 80 dB of
drift-free dynamic reserve. It includes the many features, ease
of operation, and programmability that you've come to expect
from SRS DSP lock-in amplifiers.


Digital Technology


The SR844 uses the same advanced DSP technology found in
the SR850, SR830 and SR810 lock-in amplifiers. DSP offers
many advantages over analog instrumentshigh dynamic
reserve, low zero-drift, accurate RF phase shifts and
orthogonality, and digital output filtering.


Signal Input


The SR844 has both 50 Ω and 1 MΩ inputs. The 1 MΩ input
is used with high source impedances at low frequencies, or
with a standard 10× scope probe. The 50 Ω input provides the
best RF signal matching. Up to 60 dB of RF attenuation or
20 dB of RF gain can be selected in 20 dB increments. Full-
scale sensitivities range from 1 Vrms (+13 dBm) to 100 nVrms
(−127 dBm). Gain allocation can be optimized to provide up
to 80 dB of dynamic reserve.


Reference


The SR844 offers both external and internal reference
operation. In both cases, the entire 25 kHz to 200 MHz


SR844 200 MHz Lock-In Amplifier


High Frequency Lock-In Amplifier
SR844  200 MHz dual-phase lock-in amplifier


www.thinkSRS.com
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SR844 200 MHz Lock-In Amplifier


Stanford Research Systems phone: (408)744-9040
www.thinkSRS.com


frequency range is covered without any manual range
selection. The external reference input has an auto-threshold
feature which locks to sine, square or pulsed signals. The
internal reference is digitally synthesized and is adjustable
with 3-digit frequency resolution.


Harmonic detection of the 2F component is available for both
internal and external reference modes.


A reference output (1.0 Vpp square wave into 50 Ω), which is
phase synchronous with the lock-in reference, is available in
both external and internal mode.


Output Filters


Time constants from 100 µs to 30 ks can be selected with a
choice of 6, 12, 18 or 24 dB/oct rolloff. For high-bandwidth,
real-time outputs, the filtering can be by-passed entirely. In
this "No Filter" mode, the effective time constant is about
30 µs with the analog outputs updating every 10 to 20 µs.


Ease of Operation


The SR844 is easy to use. All instrument functions are set
from the front-panel keypad, and the knob is used to quickly
adjust parameters. Up to nine different instrument
configurations can be stored in non-volatile memory for fast,
reliable instrument setup. Standard RS-232 and GPIB
(IEEE-488.2) interfaces provide connections to your data
acquisition systems.


Useful Features


Auto-functions allow parameters that are frequently adjusted
to be set automatically. Sensitivity, dynamic reserve, phase
and offset are each quickly optimized with a simple key stroke.


The offset and expand features are useful for evaluating small
fluctuations in your signal. The input is nulled with the auto-
offset function, and output expand increases the resolution by
up to 100×.


Ratio mode is used to normalize the signal to an externally
applied analog voltage. It is useful to eliminate the effect of
source intensity fluctuations. 


Transfer function measurements can be easily made from the
front panel by a  programmable scan of up to 11 frequencies.
Setups and offsets are recalled at each frequency in the scan.


Analog Inputs and Outputs


The two displays each have a user-defined output for
measuring X, Y, R, R(dBm), θ, and X-noise or Y-noise. Two
user-programmable DACs provide −10.5 V to +10.5 V outputs
with 1 mV resolution. These outputs may be set from the front
panel or via the computer interfaces.


In addition, there are two general-purpose analog inputs.
These are 16-bit ADCs which can be displayed on the front
panel, read over the interface, or used to ratio the input signal.


Internal Memory


The SR844 has two 16,000 point memory buffers for
recording (rates to 512 samples/s) the time history of each
displayed measurement. Data may be transferred from the
buffers using either interface. A trigger input is also provided
to synchronize data recording with external events.


Ordering Information
SR844 200 MHz dual phase lock-in $8450


amplifier (w/ rack mount)
SR445A Voltage preamplifier $1100


(350 MHz, 4 channel)


SR844 rear panel
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SR844 Specifications


Stanford Research Systems phone: (408)744-9040
www.thinkSRS.com


Signal Channel


Voltage input Single-ended BNC
Input impedance 50 Ω or 1 MΩ + 30 pF
Damage threshold ±5 V (DC + AC)
Bandwidth 25 kHz to 200 MHz
Sensitivity


<1 MHz 100 nVrms to 1 Vrms full scale
<50 MHz 1 µVrms to 1 Vrms  full scale
<200 MHz 10 µVrms to 1 Vrms  full scale


Gain accuracy
<50 MHz ±0.25 dB
<200 MHz ±0.50 dB


Gain stability 0.2 %/ºC
Coherent pickup Low-noise reserve, sens. <30 mV


f < 10 MHz <100 nV (typ.)
f < 50 MHz <2.5 µV (typ.)
f < 200 MHz <25 µV (typ.)


Input noise (50 Ω) 2 nV/√Hz (typ.), <8 nV/√Hz (max.)
Input noise (1 MΩ) 5 nV/√Hz (typ.), <8 nV/√Hz (max.)
Dynamic reserve up to 80 dB


Reference Channel


External reference 25 kHz to 200 MHz
Impedance 50 Ω or 10 kΩ + 40 pF
Level 0.7 Vpp pulse or 0 dBm sine
Pulse width >2 ns at any frequency
Threshold setting Automatic, midpoint of waveform
Acquisition time  <10 s (auto-ranging, any frequency) 


<1 s (within same octave)
Internal reference 25 kHz to 200 MHz


Freq. resolution 3 digits
Freq. accuracy ±0.1 in the 3rd digit


Harmonic detection 2F (50 kHz to 200 MHz)
Reference outputs Phase locked to int./ext. reference


Front panel 25 kHz to 200 MHz square wave
1.0 Vpp nominal into 50 Ω


Rear panel (TTL) 25 kHz to 1.5 MHz, 0 to +5 V
nominal, ≥3 V into 50 Ω


Phase resolution  0.02°
Absolute phase error


<50 MHz <2.5°
<100 MHz <5.0°
<200 MHz <10.0°


Rel. phase error, orthog. <2.5°
Phase noise (external) 0.005° rms at 100 MHz, 


100 ms time constant
Phase drift


<10 MHz <0.1°/°C
<100 MHz <0.25°/°C
<200 MHz <0.5°/°C


Demodulator


Zero stability Digital displays have no zero-drift.
Analog outputs have <5 ppm/°C 
drift for all dyn. reserve settings.


Time constants 100 µs to 30 ks with 6, 12, 18 or 
24 dB/octave rolloff


”No Filter” mode 10 to 20 µs update rate (X and Y)


Harmonic rejection
Odd harmonics −9.5 dBc @ 3 × ref, −14 dBc @ 5 × ref,


etc. (20 log 1/n, n = 3, 5, 7...)
Even harmonics < −40 dBc


Sub-harmonics < −40 dBc
Spurious responses −10 dBc @ ref ± 2 × IF


−23 dBc @ ref ± 4 × IF
< −30 dBc otherwise


Displays


Channel 1
Type 4½-digit LED and 40-seg. bar graph
Quantities X, R (V or dBm), X-noise, Aux In 1 


Channel 2
Type 4½-digit LED and 40-seg. bar graph
Quantities Y, θ, Y-noise (V or dBm), Aux In 2


Expand ×10 or ×100 for Ch1 and Ch2 
Ratio X and Y ratioed with respect to 


Aux In 1 or Aux In 2 before filter-
ing and computation of R. The ratio 
input is normalized to 1 V and has a
dynamic range greater than 100.


Reference
Type 4½-digit LED 
Quantities Ref Freq, Phase, Offsets, Aux Out, 


IF Freq, Elapsed Time


Channel 1 and Channel 2 Outputs


Voltage range ±10 V full scale proportional to X, 
Y or CH1, CH2 displayed quantity


Update rate
X, Y 48 to 96 kHz
R, θ, Aux inputs 12 to 24 kHz
X-noise, Y-noise 512 Hz


Auxiliary Inputs and Outputs


Inputs 2 
Type Differential, 1 MΩ
Range ±10 V
Resolution 0.33 mV
Bandwidth 3 kHz


Outputs 2
Range ±10 V
Resolution 1 mV


Data buffers Two 16,000 point buffers. Data is 
recorded at rates up to 512 Hz and 
is read using computer interfaces.


General


Interfaces IEEE-488.2 and RS-232 interfaces 
are standard. 


Power 70 W, 100/120/220/240 VAC, 
50/60 Hz


Dimensions 17" × 5.25" × 19.5" (WHD)
Weight 23 lbs.
Warranty One year parts and labor on defects


in materials and workmanship 
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Nell’ambito dei dispositivi MEMS (Micro Electro Mechanical System) rivestono 
particolare interesse strutture cantilever impiegate in strumentazione di misura 
(microscopi a forza atomica), sensori per la diagnostica, filtri a radio frequenza e 
risonatori. 


Il Candidato, basandosi sulle geometrie degli array di dispositivi microcantilever riportati 
in allegato 1, progetti un banco di misura sperimentale per la rilevazione della frequenza 
di oscillazione di detti cantilever, basato su leva ottica. 


In particolare: 


1. in base alle geometrie dei dispositivi riportati ed alle caratteristiche fisiche del 
materiale si determino i valori aspettati di frequenza di risonanza dei cantilever;  


2. si descriva uno schema a blocchi del banco di misura; 


3. sulla base del materiale presente in allegato 2, si identifichino e si motivino gli 
strumenti e componenti commerciali da utilizzare; 


4. si dettagli una parte del banco di misura proposto. 


In fase di valutazione sarà apprezzata una trattazione con scelte motivate. 







Allegato 1 
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Schematico dell’array di microcantilever. Lo spessore dello strato riflettente in oro è di 10 nm. 
 
 


 Lunghezza  
L (μm) 


Larghezza 
w (μm) 


Spessore 
t (μm) 


C1 500  50  1  
C2 400  50  1  
C3 300 50  1  


 
Tab.1. Dimensioni cantilever. 


 
 


Materiale Modulo di Young  
E1 (GPa) 


Densità 
ρ (kg m-3) 


Si 100 – 200  2330 
SiO2 46 – 94  2200 


 
Tab. 2. Modulo di Young e densità. 


 
Frequenza di risonanza cantilever funzione dei parametri fisici del materiale 
e della geometria del cantilever. Il parametro adimensionale λ e riferito all’n-
simo modo di oscillazione considerato. 


2
1


2


34 L
tEf n


n ρπ
λ


=


 
Modo λn 


1 1.875  
2 4.694  
3 7.855 
4 10.996 
5 14.923 


 
Tab. 3. Valori costanti λ. 


 





