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Model “-S”: Single-Ended Instrumentation-Amplifier
Model “-D”: True Differential Instrumentation-Amplifier

Voltage Input Range 3 uV ... 100 mV in 1-3-10 steps (for Full Scale Output)

= = Voltage Input Coupling AC, 0.015 Hz
LOCk-'h-Amphfler MOdUle Voltage Input Model “-S”: 1 MQ // 4 pF

Vielizge (et Imppeeemes Model “D”: 2 MQ // 2 pF differential

Voltage Input Characteristic

LIA-MV-150 Voltage Input Noise 12 nVINHz
Voltage Input CMRR Model “-D”: 110 dB @ 1 kHz, 100 dB @ 10 kHz
Voltage Input Gain Drift 100 ppm/K
Current Input Characteristic Transimpedance-Amplifier, -1 kV/A (inverting)
Current Input Range 3 nA ... 100 pAin 1-3-10 steps (for Full Scale Output)
Current Input Noise 13 pAINHz
FEATURES (] - Current Input Current Input Source- Capacit. 10 pF — 1 nF (recommended)
* Working Frequency 10 Hz ... 45 kHz Cs <20 khz
- Digital Phase Shifter 0 ... 360° Current Input Gain Error vs. 10 pF <1%
« Current and Voltage Input Source Capacitance 100 pF <1%
» Parameter Control by local Switches and opto-isolated digital Inputs 1 pF <2%

» Compact and EMI-Shielded Case Signal Filter Lowpass (-3 dB BW) | 150 kHz; 12 dB/Oct.

APPLICATIONS Signal Filter  |Signal Filter Highpass (-3 dB BW) | 0.4 Hz; 6 dB/Oct.
* Spectroscopy Signal Filter Cutoff accuracy +20 %

* Luminescence, Fluorescence, Phosphorescence Measurements 35 dB @ Low Dirift Setting
* Light Scattering Measurements 55 dB @ High Dynamic Setting

* Opto-electronical Quality Control + 100 mV ... £ 5V @ bip. Mode (0 V Comparator
* Integration in Industrial and Scientific Measurement-Systems Reference Input Voltage Range | Threshold)

-5V /+10V @ TTL Mode (2 V Comparator Threshold)

Demodulator |Demodulator Dynamic Reserve

Block Diagram Votage-/Current b G I?:;fs:ence Reference Input Impedance 1 MQ
InputS elector -Amplifier owpass-Filter ighpass-Filter ;
— . _________________ i < L ’D_\F al . Reference Acquisition Time 222 ‘21 2 % g?:vtvsse;:;;%
- ' /— Phase Shifter Type Digital, Working Frequency 10 Hz ... 45 kHz
Fempedonce B aBlOn o Phase Shifter Range 0..+360°
e Phase Shifter |Phase Shifter Resolution 14°
Phase Shifter Drift <100 ppm/K
Phase Shifter Accuracy <03° »w o
Time Time Constant Range 3ms ... 10 s in 1-3-10 steps % g
e o bt i Constants Time Const. Filter Characteristic |6 dB/Oct. or 12 dB/Oct. switchable 4 g
comparstor. - Phase-Shlter - B9 ropsssTiter DA Output Channels X = In Phase ’
b A(p/ D_ Output Voltage Range +10V (@ 2 kQ Load)
g . — Output Current + 5 mA max.
0. 360° 6712 dB/0ct Output Impedance 50 Q
Orccsymr Output DC-Stability ggopEB"éfK@@L%E g;[/r?aer;[:lizgSetting
neurs 1 7K . 2 %, Frequency > 30 kHz
EE Output Output Basic Accuracy 5% @ Sinusoidal input signal
Suitohes Contel ] overoad % + 100 % Full Scale by + 10 V Control @ Low Drift
e ocked 3y @ Output Voltage Offset Range fe:gr(])g% Full Scale by + 1 V Control @ High Dyn.
Setting
’Specifications Test Conditions ‘Vs =+15V, Ta=25°C Output Voltage Offset Control-|,,, ~

Voltage Impedance

&
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Low Drift Mode High Dynamic Mode
Setting Voltage Current Setting Voltage Current
Specifications (continued)
0 100 mV 100 pA 8 10 mV 10 A
Status Indicator Functions Amplifier Overload Status Reference PLL
LED Unlocked Status 1 30 mV 30 pA 9 3mV 3 pA
Control Input Voltage Low:-0.8V ...+ 0.8V fSoernFsLtlilv;tZa?:tting 2 10 mV 10 pA A 1 mv 1 A
High: + 1.8V ...+ 12V, TTL/ CMOS compatible (=10 V Output) 3 3mv 3 uA B 300 V. 300 nA
OmMA@OV,15mMA@+5V,45mA @ + 12V
Digital Control Control Input Current typ. 4 1 mV 1A C 100 pVv 100 nA
Digital Status Output Voltage | Active: + 4.5V typ. Non Active: 0 V typ. S Sy Lol D ikl SO0
Digital Status Output Current | 10 mA max. 5 oY 1LY A E e Hon
Supply Voltage +15Vdc ... £ 20 Vdc 7 comy S > Y </ T
Power Supply ,
Supply Current - 60 mA, + 100 mA 6 dB/Oct. 12 dB/Oct. Time Constant
Weight 370 gr. (0.86 Ibs) 0 8 3 ms
Case
Material AlMg4.5Mn, nickel-plated ! 9 10 ms
Storage Temperature -40...+100 °C . 2 A 30 ms
Temperature Range Time Constant 3 B 100 ms
Operating Temperature 0..+60°C Setting
Signal Input AC Voltage 20 Vpp 4 C 300 ms
Signal Input DC Voltage £30V 5 D 1s
Absc_)lute . Reference Input Voltage +30V 6 E 3s
Maximum Ratings ; . 10
Control Input Voltage -5V, +30V S
= Subplv Volt + 90V Phase shift is adjusted by 2 phase switches with 8 Bit resolution. Values 0 ... 255
ower supply voftage - (Hex 00 ... FF ) correspond to phase shift setting 0 ... +360 °.

One step with switch marked “Coarse” changes phase shift by 22.5 °. The

. . “Fine”-switch changes phase shift by 1.4 ° - steps:
Switch Settings

Phase Shift Setting Coarse Fine
Switch OFF ON 138 ;120; 225 B ;1;’3; A »w O
5 B 5 B g @
S1 Reference-Input- Reference-Input- *9° 20 *5’6" e 8 8
3 Dip Switch - Threshold = 0 V Threshold =2 V o e 2o lto Eorar @ 3
Presettings o ’ .
S2 Fast PLL-Locking Slow PLL-Locking
Connectors
S3 Current Input Voltage Input
Model “-S”: BNC .
8 steps of input AC-gain are selectable. Output DC-gain is selectable in 2 settings. Model “-D”: LEMO Series 1S, 4-pin fixed Socket ez (O Olewt
The DC-gain settings are marked as "Low Drift" and "High Dynamic" mode: Voltage Input: @Y
, - Pin 1: Non Inverting Input PiN3 o o PiNg
Mode DC-Gain Dyn. Reserve | DC-Stability Pin 2: Inverting Input O\/O
Sensitivity Setting, | Low Drift 100 Low High Signal Input Pin 3: GND
General Pin 4: N.C.
High Dynamic 1000 High Low Current Input:
Pin 1: Current Amplifier Input
Select mode by sensitivity switch settings 0—7 or 8—F. Pin 2: If Current Input is used, connect to Pin 3 (GND)
If only low dynamic reserve is required, select the high DC-stability settings ("Low Pin 3: GND
Drift" mode). Pin 4: N.C.
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Reference Input

BNC

Remote Control Operation

Output

BNC

Power Supply

LEMO Series 1S, 3-pin fixed Socket
Pin 1: + 15V

Pin 2: - 15V

Pin 3: GND

PIN1
+Vs

PIN3
GND

Control Port

Sub-D 25-pin, female, Qual. Class 2

Pin 1: +12V (Stabilized Power Supply Output)
Pin 2: -12V (Stabilized Power Supply Output)
Pin 3: AGND (Analog Ground)

Pin 4: +5V (Stabilized Power Supply Output)
Pin 5: X-Output

Pin 6: Overload Status Output

Pin 7: Unlocked Status Output

Pin 8: X-Output Offset Control Input

Pin 9: DGND (Ground f. Digital Control Pin 10 - 25)
Pin 10: Dynamic Mode (DYNO)

Pin 11: Sensitivity (SENO)

Pin 12: Sensitivity (SEN1)

Pin 13: Sensitivity (SEN2)

Pin 14: Time Constant Slope (TCSL)

Pin 15: Time Constant (TCO)

Pin 16: Time Constant (TC1)

Pin 17: Time Constant (TC2)

Pin 18: Phase Shift (PHO)

Pin 19: Phase Shift (PH1)

Pin 20: Phase Shift (PH2)

Pin 21: Phase Shift (PH3)

Pin 22: Phase Shift (PH4)

Pin 23: Phase Shift (PH5)

Pin 24: Phase Shift (PH6)

Pin 25: Phase Shift (PH7)

Dimensions
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Ordering
Information

Model No.: LIA-MV-150-S

- Singe-Ended Input (BNC-Connector Input)
Available Models
Model No.: LIA-MV-150-D

- True Differential Input (LEMO-Connector Input)

Remote control input bits are opto-isolated and connected by logical OR to local
switch setting. The 4 hexadecimal switches are 4 bit-coded as shown in the
following table:
Switch Code I\éf g Bit 2 Bit 1 Eﬁ%
0 Low Low Low Low
1 Low Low Low High
2 Low Low High Low
3 Low Low High High
4 Low Low Low Low
5 Low High Low High
General 6 Low High High Low
7 Low High High High
8 High Low Low Low
9 High Low Low High
A High Low High Low
B High Low High High
C High High Low Low
D High High Low High
E High High High Low
F High High High High
For remote control a Lock-In-Amplifier switch setting, set the local switch to “0”
and select the wanted setting via a 4-bit-code at the corresponding digital inputs:
Bit Corresponding Control Port Input
o . Bit 0 SENO (Pin 11)
S s B SN’ P 12
Bit 2 SEN2 (Pin 13)
Bit 3 DYNO (Pin 10)
Bit Corresponding Control Port Input
_ _ Bit 0 TCO (Pin 15)
e Consant ol 101 (i 16)
Bit 2 TC2 (Pin 17)
Bit 3 TCSL (Pin 14)
Bit Corresponding Control Port Input
_ Bit 0 PH4 (Pin 22)
D omse ™ o s (P 20
Bit 2 PH6 (Pin 24)
Bit 3 PH7 (Pin 25)
Bit Corresponding Control Port Input
Bit 0 PHO (Pin 18)
Bit 1 PH1 (Pin 19)
Phase Switch Fine - Bit 2 PH2 (Pin 20)
Corresponding Inputs Bit 3 PH3 (Pin 21)
For example to select a switch setting code “6”, you have to connect a “High”-
level signal to the corresponding control input pins Bit 1 & Bit 2. Mixed operation,
e.g.local phase setting and remote controlled sensitivity setting, is also possible.
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Lock-In-Amplifier Module

LIA-MV-200-L

LiA-MY-200-L.
Srigia s 84 - 10

FEATURES
* BNC Connectors for Input and Output Signals
* Rugged Aluminium Housing
+ Single Phase Detection with X Output
» Working Frequency 5 Hz ... 10 kHz, Digital Phase Shifter O ... 360°
» Parameter Control by local Switches and opto-isolated digital Inputs
» Optional Reference Oscillator Module available

APPLICATIONS

» Spectroscopy

» Luminescence, Fluorescence, Phosphorescence Measurements
+ Light Scattering Measurements

» Opto-electronical Quality Control

Block Diagram Progr Gain

AC-Amplifier Lowpass-Filter Highpass-Filter

VOLTAGE —
INPUT |

fz 100Hz fs 0.2Hz
1MHz / 6dB 1kHz / 6dB

Transimpedance
Amplifier

-100kV/A

Reference Digital
Comparator Phase-Shifter PSD Lowpass-Filter

== N
INPUT
/

Ap = t=3ms...10s
0...360° 6/12 dB/Oct.

Optocoupler
Isolate Unit

CONTROL Ed
INPUTS 7K
Parameter

Manual Control Unit
Switches Overload _~é¢_
Detector /3

MONITOR-
OUTPUT

| STATUS-
OUTPUT

- Unlocked ~ A~
M Detector -/Qs-

BS01-1031-12
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Specifications

Test Conditions

Vs=x15V, Ta=25°C

Voltage Input

Voltage Input Characteristic

True Differential Instrumentation-Amplifier

Voltage Input Range

3 uV ... 1V in 1-3-10 steps (for Full Scale Output)

Voltage Input Coupling

AC

Voltage Input Impedance 1 MQ // 4 pF

Voltage Input Noise 12 nV/AHz

Voltage Input CMRR 110 dB @ 1 kHz, 100 dB @ 10 kHz
Voltage Input Gain Drift 100 ppm/K

Current Input

Current Input Characteristic

Transimpedance-Amplifier, -100 kV/A (inverting)

Current Input Range

30 pA ... 10 yAin 1-3-10 steps (for Full Scale Output)

Current Input Noise

0.4 pA/NHz

Current Input Source- Capacit.

10 pF - 500 pF (recommended)

Current Input Gain Error vs.
Source Capacitance

Cs f< 10 kHz
10 pF <1%
100 pF <1%
1 pF <2%

Signal Filter Lowpass (-3 dB BW)

1 MHz, 100 kHz, 10 kHz, 1 kHz, 100 Hz; 6 dB/Oct.

Signal Filter selectable per jumper
(without . o 0.2 Hz, 1 Hz, 10 Hz, 100 Hz, 1 kHz; 6 dB/Oct.
optional Signal Filter Highpass (-3 dB BW) selectable per jumper
Bandpass- : :
Module) Signal Filter Cutoff accuracy +20 %
Max. Dynamic Reserve 80 dB
Signal Monitor Output Gain 1 ... 3333 (depends on Gain-Setting)
Signal Monitor Output Voltage + 8 V max.
Signal Monitor Output Impedance | 100 Q

Signal Monitor
Output

Signal Monitor Output Current

+ 10 mA max.

Note

When using Current Input with low Input Ranges,
the Monitor Output may be disabled by opening the
soldering jumper at the Board (near JP1) to prevent
from recoupling.

Demodulator

Demodulator Dynamic Reserve

15 dB @ Ultra Stable Setting
35 dB @ Low Drift Setting
55 dB @ High Dynamic Setting

Reference
Input

Reference Input Voltage Range

£ 100 mV ... £ 5V @ bip. Mode (0 V Comparator
Threshold)
-5V /+10V @ TTL Mode (+2 V Comparator
Threshold)

Reference Input Impedance

1 MQ

Reference Acquisition Time

max. 2 s @ Fast Setting
max. 4 s @ Slow Setting

Phase Shifter

Phase Shifter Type

Digital, Working Frequency 10 Hz ... 45 kHz

Phase Shifter Range

0..+360°

Phase Shifter Resolution 14°
Phase Shifter Drift <100 ppm/K
Phase Shifter Accuracy <03°

Time
Constants

Time Constant Range

3 ms ... 10 sin 1-3-10 steps

Time Const. Filter Characteristic

6 dB/Oct. or 12 dB/Oct. switchable

Slosuss
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Specifications (continued)

Output

Output Channels X =In Phase

Output Voltage Range +10 V(@ 2 kQ Load)
Output Current + 5 mA max.

Output Impedance 50 Q

Output DC-Stability

5 ppm/K @ Ultra Stable Setting
50 ppm/K @ Low Drift Setting
500 ppm/K @ High Dynamic Setting

TS
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Switch Settings (continued)

Output Basic Accuracy

2 %, Frequency > 30 kHz

Output Voltage Offset Range

1 100 % Full Scale by + 10 V Control Voltage

Output Voltage Offset
Control- Output Load

Impedance

>2 kQ

Status
Indicator LED

Functions

Amplifier Overload Status
Reference PLL Unlocked Status

Control Input Voltage

Low:-08V..+08V, High:+18V .. +12V

Ultra Stable Mode Low Drift Mode
Setting Voltage Current Setting Voltage Current
0 1V 10 pA 8 100 mV 1 pA
1 300 mV 3 pA 9 30 mV 300 nA
S1 = ON: Sensitivity 2 100 mV 1 pA A 10 mV 100 nA
Setting for Full Scale (
=10 V Output) 3 30 mV 300 nA B 3 mV 30 nA
4 10 mV 100 nA C 1uVv 10 nA
5 300 mV 30 nA D 300 pVv 3 nA
6 1mV 10 nA E 100 pVv 1 nA
7 300 pVv 3 nA F 30 uv 300 nA
Low Drift Mode High Dynamic Mode
Setting Voltage Current Setting Voltage Current
0 100 mV 1 PA 8 10 mV 100 nA
1 30 mvV 300 nA 9 3mVv 30 nA
S1 = OFF: Sensitivity 2 10 mV 100 nA A 1 mv 10 nA
Setting for Full Scale
(=10 V Output) 3 3mV 30 nA B 300 pv 3 nA
4 1mVv 10 nA C 100 v 1nA
5 300 pv 3 nA D 30 v 300 pA
6 100 pv 1nA E 10 pv 100 pA
7 30 uwv 300 pA F 3uv 30 pA
6 dB/Oct. 12 dB/Oct. Time Constant
0 8 3 ms
1 9 10 ms
2 A 30 ms
Time Constant Setting 3 B 100 ms
4 C 300 ms
5 D 1s
6 E 3s
7 F 10s

Digital Control Input Current OMA@OV,1.5mA@+5V,45mA@ + 12V typ.
Control Digital Status Output Voltage | Active: + 4.5V typ., Non Active: 0 V typ.
Digital Status Output Current | 10 mA max.
Supply Voltage +15Vdc ... £ 18 Vdc
Power Supply
Supply Current -60 mA, + 100 mA
Material Aluminium anodized
Case Dimension 64,4 x 105,0 x 223,0 mm (without BNC-connectors)
Weight 1000 gr. (2.2 Ibs)
Temperature |Storage Temperature -40...+100°C
Range Operating Temperature 0..+60°C
Signal Input AC Voltage 50 Vpp
Absolute Reference Input Voltage |+ 15V
Maximum
Ratings Control Input Voltage -5V, +30V
Power Supply Voltage +22V
Switch |OFF ON
S1 Low Drift & High Dynamic | Ultra Stable & Low Drrift
4 Dip Switch - Presettings S2 1-f Mode 2-f Mode
S3 Fast PLL-Locking Slow PLL-Locking
s4 Reference-Input- Reference-Input-
Threshold =0V Threshold = +2 V
3 Output DC-Gain Modes are selectable:
Switch ICJ/I;tade DC-Gain Dyn. Reserve DC-Stability
Settings ra i
g Stable 10 Low High
Low Drift| 100 Medium Medium
Sensitivity Setting,
Output DC-Gain Modes High 11000 High Low
Dynamic

If only low dynamic reserve is required, select the higher DC-
Stability settings. Use Dip switch S1 to preselect either the
two upper or the two lower DC-Gain modes, then select best
mode by Sensitivity switch settings 07 or 8—F.

Phase Shift Setting

Phase shift is adjusted by 2 phase switches with 8 Bit resolution. Values O ... 255 (

Hex 00 ... FF ) correspond to phase shift setting 0 ... +360 °.

One step with switch marked “Coarse” changes phase shift by 22.5 °. The “Fine”-
switch changes phase shift by 1.4 ° - steps:

If 2-f Mode is selected,

the resolution of digital phase control changes to 2.8 ° and the phase shift range

doublesto 0 ... + 720 °.

Coarse

+180°

Fine

Slosuss
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Internal
Jumper
Settings

Set Cut-Off Frequency of Input Lowpass Filter Setting with JP1 + JP2

(always same position) and Highpass Filter with JP3:

Internal Connector
(of build-in Lock-In Board)

TS
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Connector Type

Euro-Card DIN 41612 Connector, 64 pin male, (a+c)

Input

Pin C2: Voltage Input, Non Inverting, DC-Coupled
Pin C3: Voltage Input, Non Inverting, AC-Coupled
Pin C4: Voltage Input, Inverting, AC-Coupled

Pin C5: Voltage Input, Inverting, DC-Coupled

Pin C7: Current Input

Pin C6: Current Amplifier Voltage Output

Pin A2- A6: Input GND

Monitor Output

Pin C9: Monitor Output
Pin A9: Monitor GND

Output

Pin C14: X-Signal Output
Pin C15: Output GND

Highpass Lowpass
JP3 -3 dB Cut-Off JP1, JP2 -3 dB Cut-Off
Input Signal 3-4 0.2 Hz 1-2 100 Hz
Filter
1-3 1Hz 3-4 1 kHz
2-4 10 Hz 5-6 10 kHz
3-5 100 Hz 7-8 100 kHz
4-6 1 kHz none 1 MHz
JP4 Frequency Range
Frequency
Range 1-2 normal operation
Selection
3,4,5,6,7,8 test pins, do not use

Internal Jumper Position Diagram
(look at top of board when case is opened)

97531

Jp3

108642 Filter Extension
Connector

ol ©)

Control Interface
Extension Connectar 1

7531

JP2

8642 @

7531
JP1

€42 T2] Monitor Output

X Freg. Comp. (O €———————————+— @
req omp@ :

Amplitude Adjust

Y Freq. Comp Extension Connactor

X Offset Adjust

© d:l X Gain Adjust

Trimmer for Service
P 3
1357

Y Offset Adjust

D Y Gain Adjust

]

Time Sensitivity Phase  Phase
Constant Coarse Fine AN

QUL UL 1L ] e

Qscillator Frequency Adjust

1 2
34
JP6 9.2

Optional Reference
Osclllator Module

2468

$Z01-1031-14

Lock-In-Amplifier Board

Offset Input

Pin A10: X-Offset Input
Pin A13: Offset GND

Status Output

Pin C10: Unlocked Status Output
Pin C11: Overload Status Output
Pin C17: Status Output GND (=Power Supply GND)

Power Supply

Pin A16+C16: Power Supply — 15V
Pin A18+C18: Power Supply + 15V
Pin A17+C17: Power Supply GND

Remote Control Inputs
(Opto-Isolated)

Pin C19: Time Constant (TCO)

Pin A19: Time Constant (TC1)

Pin C20: Time Constant (TC2)

Pin A20: Time Constant Slope (TCSL)
Pin A22: Sensitivity (SENO)

Pin C21: Sensitivity (SEN1)

Pin A21: Sensitivity (SEN2)

Pin C22: Dynamic Mode (DYNO)

Pin A28: Phase Shift (PHO)

Pin C28: Phase Shift (PH1)

Pin A27: Phase Shift (PH2)

Pin C27: Phase Shift (PH3)

Pin A26: Phase Shift (PH4)

Pin C26: Phase Shift (PH5)

Pin A25: Phase Shift (PH6)

Pin C25: Phase Shift (PH7)

Pin C24: Disable Local Switch Control
Pin A23+A24: Remote Control GND
(Common Optocoupler Cathode)

Reference Input

Pin A32: Reference Input
Pin A31: Reference Input Ground

Reference Output
(Connected only if optional Oscillator Module is
installed)

Pin A30: Reference Output
Pin A17: Refer. Output GND (=Power Supply GND)
Pin A29: Reference Synchronization Input

Standard Control Interface
(Connected only if optional Control Interface Module
(future product) is installed)

Pin C29: Interface O
Pin C30: Interface 1
Pin C31: Interface 2
Pin C32: Interface 3

Slosuss
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Connector Wiring Options, Jumpers on internal Adapter Board

External Connectors (at backside, Standard Configuration)

Signal

Input Factory set to BNC, isolated (single ended)

X-Output

BNC

Reference Input

BNC

Power Supply

PIN1
+Vs

LEMO Series 1S, 3-pin fixed Socket
Pin 1: + 15V

Pin 2: - 15V

Pin 3: GND

PIN3
GND

Input Connectors (JP1)

Input wiring

Jumper installed

IN A = Voltage Input
(Single Ended, AC)

"+V-IN — IN A"
"GND — IN A/SHLD"
"-V-IN — IN A/SHLD"

IN A = Voltage Input "+V-IN — IN A"
(Differential, AC) "-V-IN — IN A/SHLD"
INA/IN B = Voltage Input "+V-IN — IN A"

(2 BNC Differential, AC) "GND — IN A/SHLD"
(OUT A cannot be used) "-V-IN — IN B"

IN A = Current Input "GND — IN A/SHLD"
(Single Ended) "-V-IN —- C-OUT"

Control Port

Sub-D 25-pin, female, Qual. Class 2

Pin 1: +12V (Stabilized Power Supply Output)
Pin 2: -12V (Stabilized Power Supply Output)
Pin 3: AGND (Analog Ground)

Pin 4: +5V (Stabilized Power Supply Output)
Pin 5: X-Output

Pin 6: Overload Status Output

Pin 7: Unlocked Status Output

Pin 8: Disable Local Switch Control Input

Pin 9: DGND (Ground f. Digital Control Pin 8 - 25)
Pin 10: Dynamic Mode (DYNO)

Pin 11: Sensitivity (SENO)

Pin 12: Sensitivity (SEN1)

Pin 13: Sensitivity (SEN2)

Pin 14: Time Constant Slope (TCSL)

Pin 15: Time Constant (TCO)

Pin 16: Time Constant (TC1)

Pin 17: Time Constant (TC2)

Pin 18: Phase Shift (PHO)

Pin 19: Phase Shift (PH1)

Pin 20: Phase Shift (PH2)

Pin 21: Phase Shift (PH3)

Pin 22: Phase Shift (PH4)

Pin 23: Phase Shift (PH5)

Pin 24: Phase Shift (PH6)

Pin 25: Phase Shift (PH7)

Connector Wiring Options

Output Connectors (JP2)

Output wiring

Jumper installed

OUT A = X-Output

"X — OUTA"
(JP1) "USE OUT A/NO IN B"

OUT B = X-Output

"X — OUT B"

OUT A = Y-Output

"Y — OUTA"
(JP1) "USE OUT A/NO IN B"

OUT B = Y-Output "Y — OUT B"
OUT C = Y-Output "Y —- OUT C"
"R— OUTA"

OUT A = R-Output

(JP1) "USE OUT A/NO IN B"

OUT B = R-Output

"R — OUT B"

OUT C = R-Output "R— OUTC"
OUT B = Monitor Output "MON — OUT B"
OUT C = Monitor Output "MON — OUT C"
OUT B = Unlocked Output "UNL — OUT B"
OUT C = Unlocked Output "UNL — OUT C"
OUT B = Overload Output "OVL — OUT B"
OUT C = Overload Output "OVL — OUT C"

OUT C = Reference Output

"REF-OUT — OUT C"

General

The BNC-connector configuration can be easily changed by setting
electrical jumpers at the internal 1/0-adapter card. Disconnect the power
supply and open the case by loosening the two upper screws at the case
front and rear side. Please pay attention to the ground connection at the
backplane. Now open the case by lifting the top. The jumper options and
functions are described in the following table.

Reference Connector (JP3)
(Reference Output only if
optional Oscillator Module is
installed)

Reference wiring

Jumper installed

REF = Reference Input

"REF-IN — REF" (2 Jumper)

REF = Reference Output
(Reference Output connected to Ref. Input)

"REF-OUT — REF-IN" (2 Jp.)
"REF-IN — REF" (2 Jumper)

REF = Refer. Sync. Input
(use OUT C as Reference Output)

"REF-SYNC — REF" (2 Jp.)

Slosuss
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Remote Control Operation

Remote Control Input Bits are opto-isolated and connected by logical OR to local
switch setting. The 4 hexadecimal switches are 4 Bit-coded as shown in the
following table:

Dimensions
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Top View Front View
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Optional Extensions

Switch Code o Bit 2 Bit 1 o0
0 Low Low Low Low
1 Low Low Low High
2 Low Low High Low
3 Low Low High High
4 Low High Low Low
5 Low High Low High
General 6 Low High High Low
7 Low High High High
8 High Low Low Low
9 High Low Low High
A High Low High Low
B High Low High High
C High High Low Low
D High High Low High
E High High High Low
F High High High High
For remote control a switch setting, set the local switch to “0” and select the
wanted setting via the 4-Bit-code at the corresponding digital inputs.
Bit Corresponding Control Port Input
n ) Bit 0 SENO (Pin A22)
B s B SEN1 P 021)
Bit 2 SEN2 (Pin A21)
Bit 3 DYNO (Pin C22)
Bit Corresponding Control Port Input
) ) Bit 0 TCO (Pin C19)
e e e 81 T (En At
Bit 2 TC2 (Pin C20)
Bit 3 TCSL (Pin A20)
Bit Corresponding Control Port Input
) Bit 0 PH4 (Pin A26)
TS P15 (i 2)
Bit 2 PH6 (Pin A25)
Bit 3 PH7 (Pin C25)
Bit Corresponding Control Port Input
) ) Bit O PHO (Pin A28)
Bit 2 PH2 (Pin A27)
Bit 3 PH3 (Pin C27)

Remote Control
Example

For example, to select a switch setting code “6”, you have to connect a “High”-
level signal to the corresponding control input pins Bit 1 & Bit 2. Mixed operation,
e.g. local phase settings and remote controlled sensitivity setting, is also possible.

Reference Oscillator Module

Model No.: SOM-1

- Frequency Range 5 Hz ... 130 kHz, User adjustable
- Output Voltage 0 ... 2 Vrms, User adjustable

- 100 ppm/K Amplitude Accuracy

Factory Set

1 kHz, 1 Vrms




www.toptical.com.tw 02-2346-1510 toptical@ms17.hinet.net

Lock-In-Amplifier Module

LIA-MV-200-H
[ 2
sosami
& ®®
i_‘.t;j_ “ @ @
@ Y @
FEATURES

* BNC Connectors for Input and Output Signals

* Rugged Aluminium Housing

» Single Phase Detection with X Output

» Working Frequency 50 Hz ... 120 kHz, Digital Phase Shifter O ... 360°
» Parameter Control by local Switches and opto-isolated digital Inputs
* Optional Reference Oscillator Module available

APPLICATIONS

» Spectroscopy

» Luminescence, Fluorescence, Phosphorescence Measurements
» Light Scattering Measurements

* Opto-electronical Quality Control

Block Diagram Progr Gain
AC-Amplifier Lowpass-Filter Highpass-Filter
VOLTAGE MONITOR-
INPUT | OUTPUT
f,=100Hz ... fu=2Hz ..
1MHz / 6dB 10kHz / 6dB
Transimpedance
Amplifier
-100kV/A
Reference Digital Progr. Gain x
Comparator Phase-Shifter PSD Lowpass-Filter DC-Amplifier, f:\‘SE-T-SET
REFERENCE M)/, X-OUTPUT
INPUT / | R * cos()
Ap = t=0.3ms...1s
0...360° 6/12 dB/Oct.
Optocoupler
Isolate Unit
CONTROL Ed
INPUTS 7K
Parameter
Manual Control Unit
Switches Overload '\(I),'
Detector /YA
— | STATUS-
] Unlocked _~(')'_ OuTPUT
° Detector /Y
BS01-1032-12
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Specifications

Test Conditions

Vs=x15V, Ta=25°C

Voltage Input

Voltage Input Characteristic

True Differential Instrumentation-Amplifier

Voltage Input Range

3 uV ... 1V in 1-3-10 steps (for Full Scale Output)

Voltage Input Coupling

AC

Voltage Input Impedance 1 MQ // 4 pF

Voltage Input Noise 12 nVAHz

Voltage Input CMRR 110 dB @ 1 kHz, 100 dB @ 10 kHz
Voltage Input Gain Drift 100 ppm/K

Current Input

Current Input Characteristic

Transimpedance-Amplifier, -100 kV/A (inverting)

Current Input Range

30 pA ... 10 yAin 1-3-10 steps (for Full Scale Output)

Current Input Noise

0.4 pA/NHz

Current Input Source- Capacit.

10 pF - 500 pF (recommended)

Current Input Gain Error vs.
Source Capacitance

Cs f<10kHz | f=50kHz | f=100 kHz
10 pF <1% 1% 4%
100 pF <1% 1% 3%
500 pF <1% 4 % 3%

Signal Filter Lowpass (-3 dB BW)

1 MHz, 100 kHz, 10 kHz, 1 kHz, 100 Hz; 6 dB/Oct.

Signal Filter selectable per jumper
(without . o 2 Hz, 10 Hz, 100 Hz, 1 kHz, 10 kHz; 6 dB/Oct
optional Signal Filter Highpass (-3 dB BW) sele(;table p’erjumpe"r ' ' ’
Bandpass- - -
Module) Signal Filter Cutoff accuracy +20 %

Max. Dynamic Reserve 80 dB

Signal Monitor Output Gain 1 ... 3333 (depends on Gain-Setting)

Signal Monitor Output Voltage + 8 V max.

Signal Monitor Output Impedance | 100 Q

Signal Monitor
Output

Signal Monitor Output Current

+ 10 mA max.

Note

When using Current Input with low Input Ranges,
the Monitor Output may be disabled by opening the
soldering jumper at the Board (near JP1) to prevent
from recoupling.

Demodulator

Demodulator Dynamic Reserve

15 dB @ Ultra Stable Setting
35 dB @ Low Drift Setting
55 dB @ High Dynamic Setting

Reference
Input

Reference Input Voltage Range

+ 100 mV ... £ 5V @ bip. Mode (0 V Comparator
Threshold)
-5V /+10V @ TTL Mode (+2 V Comparator
Threshold)

Reference Input Impedance

1 MQ

Reference Acquisition Time

max. 2 s @ Fast Setting
max. 4 s @ Slow Setting

Phase Shifter

Phase Shifter Type

Digital, Working Frequency 50 Hz ... 120 kHz

Phase Shifter Range

0..+360°

Phase Shifter Resolution

1.4° @ f <60 kHz, 2.8 ° @ f > 60 kHz

Phase Shifter Drift

<100 ppm/K

Phase Shifter Accuracy

<03°

Time
Constants

Time Constant Range

300 ps ... 1 siin 1-3-10 steps

Time Const. Filter Characteristic

6 dB/Oct. or 12 dB/Oct. Switchable

Slosuss
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Specifications (continued)

Output Channels X = In Phase

Output Voltage Range +10 V (@ 2 kQ Load)
Output Current + 5 mA max.

Output Impedance 50 W

TS
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5 ppm/K @ Ultra Stable Setting

Switch Settings (continued)

S1 = ON: Sensitivity Setting
for Full Scale
(=10 V Output)

Ultra Stable Mode Low Drift Mode

Setting Voltage Current Setting Voltage Current

0 1V 10 pA 8 100 mV 1 pA
1 300 mV 3 LA 9 30 mV 300 nA
2 100 mV 1 pA A 10 mV 100 nA
3 30 mV 300 nA B 3mv 30 nA
4 10 mV 100 nA C 1 mV 10 nA
5 3mv 30 nA D 300 pV 3nA
6 1 mV 10 nA E 100 pV 1 nA
7 300 pV 3nA F 30 pv 300 pA

Low Drift Mode High Dynamic Mode

Setting Voltage Current Setting Voltage Current

0 100 mV 1 uA 8 10 mV 100 nA

1 30 mV 300 nA 9 3mV 30 nA
S$1 = OFF: Sensitivity 2 10 mV 100 nA A 1mv 10 nA
Setting for Full Scale
(=10 V Output) 3 3mVv 30 nA B 300 pv 3nA
4 1mVv 10 nA C 100 pv 1 nA
5 300 pv 3nA D 30 pv 300 pA
6 100 pv 1nA E 10 pv 100 pA
7 30 uv 300 pA F 3uv 30 pA
6 dB/Oct. 12 dB/Oct. Time Constant
0 8 300 ps
1 9 1 ms
2 A 3 ms
Time Constant Setting 3 B 10 ms
4 C 30 ms
5 D 100 ms
6 E 300 us
7 F 1s

Output Output DC-Stability 50 ppm/K @ Low Dirift Setting
500 ppm/K @ High Dynamic Setting
Output Basic Accuracy 2 % @ sinusoidal input signal
Output Voltage Offset Range |+ 100 % Full Scale by + 10 V Control Voltage
Output Voltage Offset Control- >2KQ
Output Load Impedance
Functions Amplifier Overload Status
Reference PLL Unlocked Status
Status Control Input Voltage Low:-0.8V ..+0.8V, High: +18V ..+12V
:E')cat" Control Input Current OmMA@OV,15mA@ +5V,45mA@ + 12V typ.
Digital Status Output Voltage |Active: + 4.5V typ., Non Active: 0 V typ.
Digital Status Output Current |10 mA max.
Power Supply Voltage +15Vdc ... + 18 Vdc
Supply Supply Current -60 mA, + 120 mA
Material Aluminium anodized
Case Dimension 64,4 x 105,0 x 223,0 mm
(without BNC-connectors)
Weight 1000 gr. (2.2 Ibs)
Temperature | Storage Temperature -40 ...+ 100 °C
Range Operating Temperature 0..+60°C
Signal Input AC Voltage 50 Vpp
Abs<_)lute Reference Input Voltage 15V
Maximum
Ratings Control Input Voltage -5V, +30V
Power Supply Voltage +22V
Switch OFF ON
s1 LowDrift & =2 Stable & Low Drift
High Dynamic
S2 1-f Mode 2-f Mode
4 Dip Switch - Presettings .
s3 Fast PLL Slow PLL-Locking
Locking
Reference-
s4 Input-Threshold Sifgr\(jnce-lnput-Threshold
Switch =0V
Settings 3 Output DC-Gain Modes are selectable:
Mode DC-Gain Dyn. Reserve | DC-Stability
Ultra Stable 10 Low High
Sensitivity Setting Low Drift 100 Medium Medium
Output DC-Gain Modes High Dynamic | 1000 High Low

If only low dynamic reserve is required, select the higher
DC-Stability settings. Use Dip switch S1 to preselect either
the two upper or the two lower DC-Gain modes, then select

best mode by Sensitivity switch settings 0—7 or 8—F.

Phase Shift Setting

Phase shift is adjusted by 2 phase switches with 8 Bit resolution. Values O ...
255 (Hex 00 ... FF ) correspond to phase shift setting 0 ... +360 °. One step
with switch marked “Coarse” changes phase shift by 22.5 °. The “Fine”-switch
changes phase shift by 1.4 ° - steps:

Coarse Fine

+180°

If Frequency Range f > 70 kHz or 2-f Mode is selected, the resolution of
digital phase control changes to 2.8 ° and the phase shift range doubles to
0..+720°.

Slosuss
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Internal Jumper Settings (jumpers are accessible when top of case is removed)

Set Cut-Off Frequency of Input Lowpass Filter with JP1 + JP2 (always
same position) and Highpass Filter with JP3:

www.toptical.com.tw 02-2346-1510

Internal Connector (of build-in Lock-In Board)

Connector Type

Euro-Card DIN 41612 Connector, 64 pin male, (a+c)

Input Signal Filter Setting

Input

Pin C2: Voltage Input, Non Inverting, DC-Coupled
Pin C3: Voltage Input, Non Inverting, AC-Coupled
Pin C4: Voltage Input, Inverting, AC-Coupled

Pin C5: Voltage Input, Inverting, DC-Coupled

Pin C7: Current Input

Pin C6: Current Amplifier Voltage Output

Pin A2- A6: Input GND

Highpass Lowpass

JP3 -3 dB Cut-Off JP1, JP2 -3 dB Cut-Off
3-4 2 Hz 1-2 100 Hz

1-3 10 Hz 3-4 1 kHz

2-4 100 Hz 5-6 10 kHz

3-5 1 kHz 7-8 100 kHz
4-6 10 kHz none 1 MHz *

Monitor Output

Pin C9: Monitor Output
Pin A9: Monitor GND

* (At Sensitivity Settings 6,7 & E,F max. 200 kHz )

Output

Pin C14: X-Signal Output
Pin C15: Output GND

Offset Input

Pin A10: X-Offset Input
Pin A13: Offset GND

Frequency Range Selection

JP4 Frequency Range
1-2 f <60 kHz
3-4&5-6 f> 60 kHz

7,8 test pins, do not use

Status Output

Pin C10: Unlocked Status Output
Pin C11: Overload Status Output
Pin C17: Status Output GND (=Power Supply GND)

(if 2-f mode is used, position is always 1-2)

Internal Jumper Position D

iagram

(look at top of board when case is opened)

Trimmer for Service 2468
purposes only | s [

1357

@ @)
Control Interface
Extension Connectar 1
7531
JP2
8642 ©
7531 JP1
€42 2] Monitor Output
97531
JP3
108642 Fiter Extension
X Freq. Comp. —) @
Connector 4 Comp- ) i
Amplitude Adjust
Ref QOscillator .
Y Freq. Comp Extension Connactor Frequency Adjust A
3 4
X Offset Adjust JP8 9 &
8
| X Gain Adjust

Optional Reference
Osclllator Module

Time  Sensitivity ~Phase
Constant

I—J@!IIIHI 11 1 R 1

Y Offset Adjust
d:l Y Gain Adjust

Coarse Fine

Phase 81

_|©L—|

Lock-In-Amplifier Board

$Z01-1031-14

Power Supply

Pin A16+C16: Power Supply — 15V
Pin A18+C18: Power Supply + 15V
Pin A17+C17: Power Supply GND

Remote Control Inputs
(Opto-Isolated)

Pin C19: Time Constant (TCO)

Pin A19: Time Constant (TC1)

Pin C20: Time Constant (TC2)

Pin A20: Time Constant Slope (TCSL)
Pin A22: Sensitivity (SENO)

Pin C21: Sensitivity (SEN1)

Pin A21: Sensitivity (SEN2)

Pin C22: Dynamic Mode (DYNO)

Pin A28: Phase Shift (PHO)

Pin C28: Phase Shift (PH1)

Pin A27: Phase Shift (PH2)

Pin C27: Phase Shift (PH3)

Pin A26: Phase Shift (PH4)

Pin C26: Phase Shift (PH5)

Pin A25: Phase Shift (PH6)

Pin C25: Phase Shift (PH7)

Pin C24: Disable Local Switch Control
Pin A23+A24: Remote Control GND
(Common Optocoupler Cathode)

Reference Input

Pin A32:
Pin A31:

Reference Input
Reference Input Ground

Reference Output
(Connected only if optional Oscillator
Module is installed)

Pin A30:
Pin A17:
Pin A29:

Reference Output
Refer. Output GND (=Power Supply GND)
Reference Synchronization Input

Standard Control Interface
(Connected only if optional Control
Interface Module (future product) is
installed)

Pin C29:
Pin C30:
Pin C31:
Pin C32:

Interface 0
Interface 1
Interface 2
Interface 3

Slosuss
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External Connectors (at backside, Standard Configuration)

TS
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Signal Input

Factory set to BNC, isolated (single ended)

Connector Wiring Options, Jumpers on internal Adapter Board

X-Output

BNC

Reference Input

BNC

Power Supply

PIN2 PIN1

LEMO Series 1S, 3-pin fixed Socket -18V_+185V
Pin 1: + 15V

Pin 2: - 15V

Pin 3: GND

PIN 3
GND

Control Port

Sub-D 25-pin, female, Qual. Class 2

Pin 1: +12V (Stabilized Power Supply Output)
Pin 2: -12V (Stabilized Power Supply Output)
Pin 3: AGND (Analog Ground)

Pin 4: +5V (Stabilized Power Supply Output)
Pin 5: X-Output

Pin 6: Overload Status Output

Pin 7: Unlocked Status Output

Pin 8: Disable Local Switch Control Input

Pin 9: DGND (Ground f. Digital Control Pin 8 - 25)
Pin 10: Dynamic Mode (DYNO)

Pin 11: Sensitivity (SENO)

Pin 12: Sensitivity (SEN1)

Pin 13: Sensitivity (SEN2)

Pin 14: Time Constant Slope (TCSL)

Pin 15: Time Constant (TCO)

Pin 16: Time Constant (TC1)

Pin 17: Time Constant (TC2)

Pin 18: Phase Shift (PHO)

Pin 19: Phase Shift (PH1)

Pin 20: Phase Shift (PH2)

Pin 21: Phase Shift (PH3)

Pin 22: Phase Shift (PH4)

Pin 23: Phase Shift (PH5)

Pin 24: Phase Shift (PH6)

Pin 25: Phase Shift (PH7)

Input wiring

Jumper installed

IN A = Voltage Input
(Single Ended, AC)

"+V-IN — IN A"
"GND — IN A/SHLD"
"-V-IN — IN A/SHLD"

IN A = Voltage Input "+V-IN — IN A"
Input Connectors (JP1) (Differential, AC) -V-IN — IN A/SHLD
INA/IN B = Voltage Input "+V-IN — IN A"
(2 BNC Differential, AC) "GND — IN A/SHLD"
(OUT A cannot be used) "-V-IN — IN B"
_ "C-IN - IN A"
gi/: 'leC;r:;ee”(})'”p“t "GND — IN A/SHLD"
9 "V-IN — C-OUT"
Output wiring Jumper installed
"X — OUTA"

Output Connectors (JP2)

OUT A = X-Output

(JP1) "USE OUT A/NO IN B"

OUT B = X-Output

"X — OUT B"

OUT A = Y-Output

"Y — OUT A"
(JP1) "USE OUT A/NO IN B"

OUT B = R-Output

"R — OUT B"

OUT C = R-Output "R— OUTC"
OUT B = Monitor Output "MON — OUT B"
OUT C = Monitor Output "MON — OUT C"
OUT B = Unlocked Output "UNL — OUT B"
OUT C = Unlocked Output "UNL — OUT C"
OUT B = Overload Output "OVL — OUT B"
OUT C = Overload Output "OVL — OUT C"

OUT C = Reference Output

"REF-OUT — OUT C"

Connector Wiring Options

General

The BNC-connector configuration can be easily changed by setting electrical
jumpers at the internal I/O-adapter card.

Disconnect the power supply and open the case by loosening the two upper
screws at the case front and rear side. Please pay attention to the ground
connection at the backplane. Now open the case by lifting the top.

The jumper options and functions are described in the following table.

Reference Connector (JP3)
(Reference Output only if
optional Oscillator Module is
installed)

Reference wiring

Jumper installed

REF = Reference Input

"REF-IN — REF" (2 Jumper)

REF = Reference Output
(Reference Output connected to
Ref. Input)

"REF-OUT — REF-IN" (2 Jp.)
"REF-IN — REF" (2 Jumper)

REF = Refer. Sync. Input
(use OUT C as Reference Output)

"REF-SYNC — REF" (2 Jp.)

Slosuss
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Remote Control Operation

Remote Control Input Bits are opto-isolated and connected by logical OR to local
switch setting. The 4 hexadecimal switches are 4 Bit-coded as shown in the
following table:

Dimensions

TS
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Top View Front View
10— —r—
'y ™)
© ©
o e TL‘.FZ
€ °u| ckad
: O O O OL 1 gz
<
ﬁ: DV it J Lthrmh i
© Maode: PLL
LOCK-IN-AMPLIFIER
LIA-MV-200-L
Single Phase, 5 Hz - 10 kHz re>T o ©J
105,0 mm
€
1]
o
-
N
N
Back View
(" )
© ©
REFERENCE X - OUTPUT SIGNAL
INPUT (IN-PHASE) INPUT
CONTROL POWER oz
Case Material:
Dz01-1071-10

Al, natural anodised

toptical@ms17.hinet.net
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Optional Extensions

Switch Code o Bit 2 Bit 1 o0
0 Low Low Low Low
1 Low Low Low High
2 Low Low High Low
3 Low Low High High
4 Low High Low Low
5 Low High Low High
General 6 Low High High Low
7 Low High High High
8 High Low Low Low
9 High Low Low High
A High Low High Low
B High Low High High
C High High Low Low
D High High Low High
E High High High Low
F High High High High
For remote control a switch setting, set the local switch to “0” and select the
wanted setting via the 4-Bit-code at the corresponding digital inputs.
Bit Corresponding Control Port Input
n ) Bit 0 SENO (Pin A22)
B s B SEN1 P 021)
Bit 2 SEN2 (Pin A21)
Bit 3 DYNO (Pin C22)
Bit Corresponding Control Port Input
) ) Bit 0 TCO (Pin C19)
S AICTE T (En At
Bit 2 TC2 (Pin C20)
Bit 3 TCSL (Pin A20)
Bit Corresponding Control Port Input
) Bit 0 PH4 (Pin A26)
AT P15 (i )
Bit 2 PH6 (Pin A25)
Bit 3 PH7 (Pin C25)
Bit Corresponding Control Port Input
) ) Bit O PHO (Pin A28)
Bit 2 PH2 (Pin A27)
Bit 3 PH3 (Pin C27)

Remote Control
Example

For example, to select a switch setting code “6”, you have to connect a “High”-
level signal to the corresponding control input pins Bit 1 & Bit 2. Mixed operation,
e.g. local phase settings and remote controlled sensitivity setting, is also possible.

Reference Oscillator Module

Model No.: SOM-1

- Frequency Range 5 Hz ... 130 kHz, User adjustable
- Output Voltage 0 ... 2 Vrms, User adjustable

- 100 ppm/K Amplitude Accuracy

Factory Set

1 kHz, 1 Vrms
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Dual Phase
Lock-In-Amplifier Module

LIA-MVD-200-L

@
(- ]

LOCH-IN-AMPUIFIER
UA-MVD-200-L
oo, 40 W rebe g

@ L]
REFERENCE  B-OUTPN ¥ T
BN ST (GO (o

Oee®®

FEATURES
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Specifications

Test Conditions

Vs=x15V, Ta=25°C

Voltage Input

Voltage Input Characteristic

True Differential Instrumentation-Amplifier

Voltage Input Range

3 uV ... 1V in 1-3-10 steps (for Full Scale Output)

Voltage Input Coupling AC

Voltage Input Impedance 1 MQ // 4 pF

Voltage Input Noise 12 nV/VHz

Voltage Input CMRR 110 dB @ 1 kHz, 100 dB @ 10 kHz
Voltage Input Gain Drift 100 ppm/K

Current Input

Current Input Characteristic

Transimpedance-Amplifier, -100 kV/A (inverting)

Current Input Range

30 pA ... 10 yAin 1-3-10 steps (for Full Scale Output)

Current Input Noise

0.4 pA/NHz

Current Input Source- Capacit.

10 pF - 500 pF (recommended)

Current Input Gain Error vs.
Source Capacitance

Cs f<10 kHz
10 pF <1%
100 pF <1%
1 pF <2%

* BNC Connectors for Input and Output Signals

* Rugged Aluminium Housing

* Dual Phase Detection with X, Y and Magnitude Output

» Working Frequency 5 Hz ... 10 kHz, Digital Phase Shifter O ... 360°

» Parameter Control by local Switches and opto-isolated digital Inputs

* Optional Reference Oscillator Module available

APPLICATIONS
» Spectroscopy
» Luminescence, Fluorescence, Phosphorescence Measurements
» Light Scattering Measurements
» Opto-electronical Quality Control

. P .G
Block Diagram

VOLTAGE
INPUT

MONITOR-
OUTPUT

1MHz / 6dB 1kHz

fz 100Hz... fz 0.2Hz..

/6dB

Transimpedance
Amplifier

PSD Lowpass-Filter

Paliglat

t=3ms...10s
6/12 dB/Oct.

Reference Digital
Comparator Phase-Shifter

Vec

tor Summing

Amplifier

/’ = X
REFERENCE R ROUTPUT
INPUT AQ
/ 90° Magnitude
X

Ap =
0...360°

Progi
PSD Lowpass-Filter

Optocoupler
Isolate Unit
CONTROL Fd
INPUTS }" |<

t=3ms...10s
6/12 dB/Oct.

Parameter
Manual Control Unit
Switches Overload s A«

DC-Amplifier

r.Gain

Detector -/Qs-

1 STATUS-
OUTPUT

Unlocked ~A |

. Detector 5%

BS01-1033-12

Signal Filter Lowpass (-3 dB BW)

1 MHz *, 100 kHz, 10 kHz, 1 kHz, 100 Hz; 6 dB/Oct.

Signal Filter Selectable per jumper
(without . o 0.2 Hz, 1 Hz, 10 Hz, 100 Hz, 1 kHz; 6 dB/Oct.
optional Signal Filter Highpass (-3 dB BW) selectable per jumper
Bandpass- - -
Module) Signal Filter Cutoff accuracy +20 %
Max. Dynamic Reserve 80 dB
Signal Monitor Output Gain 1 ... 3333 (depends on Gain-Setting)
Signal Monitor Output Voltage + 8 V max.
Signal Monitor Output Impedance | 100 Q

Signal Monitor
Output

Signal Monitor Output Current

+ 10 mA max.

Note

When using Current Input with low Input Ranges,
the Monitor Output may be disabled by opening the
soldering jumper at the Board (near JP1) to prevent
from recoupling.

Demodulator

Demodulator Dynamic Reserve

15 dB @ Ultra Stable Setting
35 dB @ Low Drift Setting
55 dB @ High Dynamic Setting

Slosuss

Reference
Input

Reference Input Voltage Range

+ 100 mV ... £ 5V @ bip. Mode (0 V Comparator
Threshold)
-5V /+10V @ TTL Mode (+2 V Comparator
Threshold)

. uonasyeq

Reference Input Impedance

1 MQ

Reference Acquisition Time

max. 2 s @ Fast Setting
max. 4 s @ Slow Setting

Phase Shifter

Phase Shifter Type

Digital, Working Frequency 50 Hz ... 10 kHz

Phase Shifter Range 0..+360°
Phase Shifter Resolution 14°

Phase Shifter Drift <100 ppm/K
Phase Shifter Accuracy <03°
Phase Shifter Orthogonality <01°

Time
Constants

Time Constant Range

3 ms ... 10 sin 1-3-10 steps

Time Const. Filter Characteristic

6 dB/Oct. or 12 dB/Oct. Switchable
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Specifications (continued)

Output

Output Channels X =In Phase, Y = Quadrature, R = Magnitude
Output Voltage Range +10 V(@ 2 kQ Load)

Output Current + 5 mA max.

Output Impedance 50 Q

Output DC-Stability

5 ppm/K @ Ultra Stable Setting
50 ppm/K @ Low Drift Setting
500 ppm/K @ High Dynamic Setting

TS
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Switch Settings (continued)

Output Basic Accuracy

2 % (X and Y-Output) @sinusoidal input signal
4 % (R-Output) @sinusoidal input signal

Output Voltage Offset Range

1 100 % Full Scale by + 10 V Control Voltage

Output Voltage Offset
Control- OQutput Load

Impedance

>2 kQ

Status
Indicator LED

Functions

Amplifier Overload Status
Reference PLL Unlocked Status

Control Input Voltage

Low:-08V..+08V, High:+18V..+12V

Ultra Stable Mode Low Drift Mode
Setting Voltage Current Setting Voltage Current
0 1V 10 pA 8 100 mV 1 A
1 300 mV 3 pA 9 30 mV 300 nA
S1 = ON: Sensitivity 2 100 mV 1 pA A 10 mV 100 nA
Setting for Full Scale
(=10 V Output) 3 30 mV 300 nA B 3 mV 30 nA
4 10 mV 100 nA C 1uVv 10 nA
5 3 mV 30 nA D 300 pVv 3 nA
6 1mV 10 nA E 100 pVv 1 nA
7 300 pVv 3 nA F 30 pv 300 nA
Low Drift Mode High Dynamic Mode
Setting Voltage Current Setting Voltage Current
0 100 mV 1 pA 8 10 mV 100 nA
1 30 mvV 300 nA 9 3mV 30 nA
S1 = OFF: Sensitivity 2 10 mV 100 nA A 1 mv 10 nA
Setting for Full Scale
(=10 V Output) 3 3mV 30 nA B 300 pv 3 nA
4 1mVv 10 nA C 100 v 1nA
5 300 pv 3 nA D 30 v 300 pA
6 100 pv 1 nA E 10 pv 100 pA
7 30 uwv 300 pA F 3uv 30 pA
6 dB/Oct. 12 dB/Oct. Time Constant
0 8 3 ms
1 9 10 ms
2 A 30 ms
Time Constant Setting 3 B 100 ms
4 C 300 ms
5 D 1s
6 E 3s
7 F 10s

Digital Control Input Current OMA@OV,1.5mA@+5V,45mA@ + 12V typ.
Control Digital Status Output Voltage |Active: + 4.5 V typ., Non Active: 0 V typ.
Digital Status Output Current | 10 mA max.
Supply Voltage +15Vdc ...+ 18 Vdc
Power Supply
Supply Current -60 mA, + 100 mA
Material Aluminium anodized
Case Dimension 64,4 x 105,0 x 223,0 mm (without BNC-connectors)
Weight 1000 gr. (2.2 Ibs)
Temperature |Storage Temperature -40...+100 °C
Range Operating Temperature 0..+60°C
Signal Input AC Voltage 50 Vpp
Abs?lute Reference Input Voltage 15V
Maximum
Ratings Control Input Voltage -5V, +30V
Power Supply Voltage +22V
Switch |OFF ON
S1 Low Drift & High Dynamic | Ultra Stable & Low Drift
4 Dip Switch - Presettings S2 1-f Mode 2-f Mode
S3 Fast PLL-Locking Slow PLL-Locking
s4 Reference-Input- Reference-Input-
Threshold =0 V Threshold = +2 V
3 Output DC-Gain Modes are selectable:
Switch B/Ilct)de DC-Gain Dyn. Reserve DC-Stability
Settings ra -
9 Stable 10 Low High
Low Drift | 100 Medium Medium
Sensitivity Setting,
Output DC-Gain Modes High 11000 High Low
Dynamic

If only low dynamic reserve is required, select the higher DC-
Stability settings. Use Dip switch S1 to preselect either the
two upper or the two lower DC-Gain modes, then select best
mode by Sensitivity switch settings 0—7 or 8—F.

Phase Shift Setting

Phase shift is adjusted by 2 phase switches with 8 Bit resolution. Values O ... 255 (

Hex 00 ... FF ) correspond to phase shift setting O ... +360 °.

One step with switch marked “Coarse” changes phase shift by 22.5 °. The “Fine”-
switch changes phase shift by 1.4 ° - steps:

If 2-f Mode is selected,

the resolution of digital phase control changes to 2.8 ° and the phase shift range

doublesto 0 ... + 720 °.

Coarse

+180°

Fine

Slosuss
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Internal
Jumper
Settings

Set Cut-Off Frequency of Input Lowpass Filter Setting with JP1 + JP2

(always same position) and Highpass Filter with JP3:

Internal Connector
(of build-in Lock-In Board)

TS
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Connector Type

Euro-Card DIN 41612 Connector, 64 pin male, (a+c)

Input

Pin C2: Voltage Input, Non Inverting, DC-Coupled
Pin C3: Voltage Input, Non Inverting, AC-Coupled
Pin C4: Voltage Input, Inverting, AC-Coupled

Pin C5: Voltage Input, Inverting, DC-Coupled

Pin C7: Current Input

Pin C6: Current Amplifier Voltage Output

Pin A2- A6: Input GND

Monitor Output

Pin C9: Monitor Output
Pin A9: Monitor GND

Pin A12: R-Signal Output
Pin C14: X-Signal Output

Highpass Lowpass
JP3 -3 dB Cut-Off JP1, JP2 -3 dB Cut-Off
Input Signal 3-4 0.2 Hz 1-2 100 Hz
Filter
1-3 1Hz 3-4 1 kHz
2-4 10 Hz 5-6 10 kHz
3-5 100 Hz 7-8 100 kHz
4-6 1 kHz none 1 MHz
JP4 Frequency Range
Frequency
Range 1-2 normal operation
Selection
3,4,5,6,7,8 test pins, do not use

Internal Jumper Position Diagram
(look at top of board when case is opened)

Constant

el

©] ©)]
Control Interface
Extension Connectar 1
7531
JP2
8642 ©
7531 JP1
€42 T2] Monitor Output
97531
JP3
108642 Fiter Extension
X Freq. Comp. < — @
Connector 4 Comp- ©) i
Amplitude Adjust
Ref Qscillator r Ad
¥ Freq. Comp Extension Connector requency Adjust -
i 3 4
@ X Offset Adjust IP6 9 o
8

Time Sensitivity Phase  Phase
ta S1 S84

Optional Reference
Osclllator Module

| X Gain Adjust
1

2468

Trimmer for Service
purposes only | s [
1357
Y Offset Adjust

D Y Gain Adjust
]

Coarse Fine

TR ieit

$201-1031-14
Lock-In-Amplifier Board

Output Pin A14: Y-Signal Output
Pin C15: Output GND
Pin A10: X-Offset Input
Offset Input Pin A11: Y-Offset Input
Pin A13: Offset GND
Pin C10: Unlocked Status Output
Status Output Pin C11: Overload Status Output
Pin C17: Status Output GND (=Power Supply GND)
Pin A16+C16: Power Supply — 15V
Power Supply Pin A18+C18: Power Supply + 15V

Pin A17+C17: Power Supply GND

Remote Control Inputs
(Opto-Isolated)

Pin C19: Time Constant (TCO)

Pin A19: Time Constant (TC1)

Pin C20: Time Constant (TC2)

Pin A20: Time Constant Slope (TCSL)
Pin A22: Sensitivity (SENO)

Pin C21: Sensitivity (SEN1)

Pin A21: Sensitivity (SEN2)

Pin C22: Dynamic Mode (DYNO)

Pin A28: Phase Shift (PHO)

Pin C28: Phase Shift (PH1)

Pin A27: Phase Shift (PH2)

Pin C27: Phase Shift (PH3)

Pin A26: Phase Shift (PH4)

Pin C26: Phase Shift (PH5)

Pin A25: Phase Shift (PH6)

Pin C25: Phase Shift (PH7)

Pin C24: Disable Local Switch Control
Pin A23+A24: Remote Control GND
(Common Optocoupler Cathode)

Reference Input

Pin A32: Reference Input
Pin A31: Reference Input Ground

Reference Output
(Connected only if optional Oscillator Module is
installed)

Pin A30: Reference Output
Pin A17: Refer. Output GND (=Power Supply GND)
Pin A29: Reference Synchronization Input

Standard Control Interface
(Connected only if optional Control Interface Module
(future product) is installed)

Pin C29: Interface 0
Pin C30: Interface 1
Pin C31: Interface 2
Pin C32: Interface 3

Slosuss
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External Connectors (at backside, Standard Configuration)

TS
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Signal Input

Factory set to BNC, isolated (single ended)

Connector Wiring Options, Jumpers on internal Adapter Board

X-Output

BNC

Reference Input

BNC

Power Supply

PIN2 PIN1

LEMO Series 1S, 3-pin fixed Socket -18V_+185V
Pin 1: + 15V

Pin 2: - 15V

Pin 3: GND

PIN 3
GND

Control Port

Sub-D 25-pin, female, Qual. Class 2

Pin 1: +12V (Stabilized Power Supply Output)
Pin 2: -12V (Stabilized Power Supply Output)
Pin 3: AGND (Analog Ground)

Pin 4: +5V (Stabilized Power Supply Output)
Pin 5: X-Output

Pin 6: Overload Status Output

Pin 7: Unlocked Status Output

Pin 8: Disable Local Switch Control Input

Pin 9: DGND (Ground f. Digital Control Pin 8 - 25)
Pin 10: Dynamic Mode (DYNO)

Pin 11: Sensitivity (SENO)

Pin 12: Sensitivity (SEN1)

Pin 13: Sensitivity (SEN2)

Pin 14: Time Constant Slope (TCSL)

Pin 15: Time Constant (TCO)

Pin 16: Time Constant (TC1)

Pin 17: Time Constant (TC2)

Pin 18: Phase Shift (PHO)

Pin 19: Phase Shift (PH1)

Pin 20: Phase Shift (PH2)

Pin 21: Phase Shift (PH3)

Pin 22: Phase Shift (PH4)

Pin 23: Phase Shift (PH5)

Pin 24: Phase Shift (PH6)

Pin 25: Phase Shift (PH7)

Input wiring

Jumper installed

IN A = Voltage Input
(Single Ended, AC)

"+V-IN — IN A"
"GND — IN A/SHLD"
"-V-IN — IN A/SHLD"

IN A = Voltage Input "+V-IN — IN A"
Input Connectors (JP1) (Differential, AC) -V-IN — IN A/SHLD
INA/IN B = Voltage Input "+V-IN — IN A"
(2 BNC Differential, AC) "GND — IN A/SHLD"
(OUT A cannot be used) "-V-IN — IN B"
_ "C-IN - IN A"
gi/: 'leC;r:;ee”(})'”p“t "GND — IN A/SHLD"
9 "V-IN — C-OUT"
Output wiring Jumper installed
"X — OUTA"

Output Connectors (JP2)

OUT A = X-Output

(JP1) "USE OUT A/NO IN B"

OUT B = X-Output

"X — OUT B"

OUT A = Y-Output

"Y — OUT A"
(JP1) "USE OUT A/NO IN B"

OUT B = R-Output

"R — OUT B"

OUT C = R-Output "R— OUTC"
OUT B = Monitor Output "MON — OUT B"
OUT C = Monitor Output "MON — OUT C"
OUT B = Unlocked Output "UNL — OUT B"
OUT C = Unlocked Output "UNL — OUT C"
OUT B = Overload Output "OVL — OUT B"
OUT C = Overload Output "OVL — OUT C"

OUT C = Reference Output

"REF-OUT — OUT C"

Connector Wiring Options

General

The BNC-connector configuration can be easily changed by setting electrical
jumpers at the internal I/O-adapter card.

Disconnect the power supply and open the case by loosening the two upper
screws at the case front and rear side. Please pay attention to the ground
connection at the backplane. Now open the case by lifting the top.

The jumper options and functions are described in the following table.

Reference Connector (JP3)
(Reference Output only if
optional Oscillator Module is
installed)

Reference wiring

Jumper installed

REF = Reference Input

"REF-IN — REF" (2 Jumper)

REF = Reference Output
(Reference Output connected to
Ref. Input)

"REF-OUT — REF-IN" (2 Jp.)
"REF-IN — REF" (2 Jumper)

REF = Refer. Sync. Input
(use OUT C as Reference Output)

"REF-SYNC — REF" (2 Jp.)

Slosuss
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Remote Control Operation

Remote Control Input Bits are opto-isolated and connected by logical OR to local
switch setting. The 4 hexadecimal switches are 4 Bit-coded as shown in the
following table:

Dimensions

TS
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Top View Front View
10— —r—
'y ™)
© ©
o e TL‘.FZ
€ °u| ckad
: O O O OL 1 gz
<
ﬁ: DV it J Lthrmh i
© Maode: PLL
LOCK-IN-AMPLIFIER
LIA-MV-200-L
Single Phase, 5 Hz - 10 kHz re>T o ©J
105,0 mm
€
1]
o
-
N
N
Back View
(" )
© ©
REFERENCE X - OUTPUT SIGNAL
INPUT (IN-PHASE) INPUT
CONTROL POWER oz
Case Material:
Dz01-1071-10

Al, natural anodised

toptical@ms17.hinet.net

siosuag
. uonasyeq

Optional Extensions

Switch Code o Bit 2 Bit 1 o0
0 Low Low Low Low
1 Low Low Low High
2 Low Low High Low
3 Low Low High High
4 Low High Low Low
5 Low High Low High
General 6 Low High High Low
7 Low High High High
8 High Low Low Low
9 High Low Low High
A High Low High Low
B High Low High High
C High High Low Low
D High High Low High
E High High High Low
F High High High High
For remote control a switch setting, set the local switch to “0” and select the
wanted setting via the 4-Bit-code at the corresponding digital inputs.
Bit Corresponding Control Port Input
n ) Bit 0 SENO (Pin A22)
B s B SEN1 P 021)
Bit 2 SEN2 (Pin A21)
Bit 3 DYNO (Pin C22)
Bit Corresponding Control Port Input
) ) Bit 0 TCO (Pin C19)
S AICTE T (En At
Bit 2 TC2 (Pin C20)
Bit 3 TCSL (Pin A20)
Bit Corresponding Control Port Input
) Bit 0 PH4 (Pin A26)
AT P15 (i )
Bit 2 PH6 (Pin A25)
Bit 3 PH7 (Pin C25)
Bit Corresponding Control Port Input
) ) Bit O PHO (Pin A28)
Bit 2 PH2 (Pin A27)
Bit 3 PH3 (Pin C27)

Remote Control
Example

For example, to select a switch setting code “6”, you have to connect a “High”-
level signal to the corresponding control input pins Bit 1 & Bit 2. Mixed operation,
e.g. local phase settings and remote controlled sensitivity setting, is also possible.

Reference Oscillator Module

Model No.: SOM-1

- Frequency Range 5 Hz ... 130 kHz, User adjustable
- Output Voltage 0 ... 2 Vrms, User adjustable

- 100 ppm/K Amplitude Accuracy

Factory Set

1 kHz, 1 Vrms
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Dual Phase
Lock-In-Amplifier Module

LIA-MVD-200-H
s900m@ =
= i
| locmmmees o S sz o o m
CEEEE e COOLCKC
FEATURES D @Y

* BNC Connectors for Input and Output Signals

* Rugged Aluminium Housing

* Dual Phase Detection with X, Y and Magnitude Output

» Working Frequency 50 Hz ... 120 kHz, Digital Phase Shifter O ... 360°
» Parameter Control by local Switches and opto-isolated digital Inputs
* Optional Reference Oscillator Module available

APPLICATIONS
» Spectroscopy
» Luminescence, Fluorescence, Phosphorescence Measurements
» Light Scattering Measurements
* Opto-electronical Quality Control

H Progr. G:
Block Diagram i Lowpass Filer  Highpass Fiter

MONITOR-
OUTPUT

fz 100Hz... fs 2Hz.
1MHz / 6dB 10kHz / 6dB

Transimpedance

Amplifier

Progr. Gain
DC-Amplifier,

PSD Lowpass-Filter

Daliglat

t=0.3ms...1s
6/12 dB/Oct.

Reference Digital

Vector Summing
Comparator Phase-Shifter

Amplifier

/ = N
R
IF:\‘EPFUETRENCE A@ R-OUTPUT
/ 90° Magnitude
X

Ap =
0...360°

Progr. Gain

PSD Lowpass-Filter DC-Amplifier

Optocoupler
Isolate Unit
CONTROL z
INPUTS EZ’ K:

t=0.3ms...1s
6/12 dB/Oct.

Parameter

Manual Control Unit
Switches Overload <A~

Detector -/Qs-
— [ smatus.
- Unlocked ¢ OuTPUT

. Detector %

BS01-1034-12
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Specifications

Test Conditions

Vs=x15V, Ta=25°C

Voltage Input

Voltage Input Characteristic

True Differential Instrumentation-Amplifier

Voltage Input Range

3 uV ... 1V in 1-3-10 steps (for Full Scale Output)

Voltage Input Coupling

AC

Voltage Input Impedance 1 MQ // 4 pF

Voltage Input Noise 12 nVAHz

Voltage Input CMRR 110 dB @ 1 kHz, 100 dB @ 10 kHz
Voltage Input Gain Drift 100 ppm/K

Current Input

Current Input Characteristic

Transimpedance-Amplifier, -100 kV/A (inverting)

Current Input Range

30 pA ... 10 yAin 1-3-10 steps (for Full Scale Output)

Current Input Noise 0.4 pA/NHz
Current Input Source- Capacit. 10 pF - 500 pF (recommended)
Cs f<20kHz | f=50kHz | f=100kHz
Current Input Gain Error vs. 10 pF <1% 1% 4 %
Source Capacitance 100 pF <1% 1% 3%
500 pF <1% 4% 3 %

Signal Filter Lowpass (-3 dB BW)

1 MHz, 100 kHz, 10 kHz, 1 kHz, 100 Hz; 6 dB/Oct.

Signal Filter selectable per jumper
(without . o 2 Hz, 10 Hz, 100 Hz, 1 kHz, 10 kHz; 6 dB/Oct
optional Signal Filter Highpass (-3 dB BW) sele(;table p’erjumpe"r ' ' ’
Bandpass- - -
Module) Signal Filter Cutoff accuracy +20 %

Max. Dynamic Reserve 80 dB

Signal Monitor Output Gain 1 ... 3333 (depends on Gain-Setting)

Signal Monitor Output Voltage + 8 V max.

Signal Monitor Output Impedance | 100 Q

Signal Monitor
Output

Signal Monitor Output Current

+ 10 mA max.

Note

When using Current Input with low Input Ranges,
the Monitor Output may be disabled by opening the
soldering jumper at the Board (near JP1) to prevent
from recoupling.

Demodulator

Demodulator Dynamic Reserve

15 dB @ Ultra Stable Setting
35 dB @ Low Drift Setting
55 dB @ High Dynamic Setting

Reference
Input

Reference Input Voltage Range

+ 100 mV ... £ 5V @ bip. Mode (0 V Comparator
Threshold)
-5V /+10V @ TTL Mode (+2 V Comparator
Threshold)

Reference Input Impedance

1 MQ

Reference Acquisition Time

max. 2 s @ Fast Setting
max. 4 s @ Slow Setting

Phase Shifter

Phase Shifter Type

Digital, Working Frequency 50 Hz ... 120 kHz

Phase Shifter Range

0..+360°

Phase Shifter Resolution

1.4° @ f <60 kHz, 2.8 ° @ f > 60 kHz

Phase Shifter Drift <100 ppm/K
Phase Shifter Accuracy <03°
Phase Shifter Orthogonality <01°

Time
Constants

Time Constant Range

300 us ... 1 siin 1-3-10 steps

Time Const. Filter Characteristic

6 dB/Oct. or 12 dB/Oct. Switchable

Slosuss
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Specifications (continued)

Output

Output Channels X =In Phase, Y = Quadrature, R = Magnitude
Output Voltage Range +10 V(@ 2 kQ Load)

Output Current + 5 mA max.

Output Impedance 50 Q

Output DC-Stability

5 ppm/K @ Ultra Stable Setting
50 ppm/K @ Low Drift Setting
500 ppm/K @ High Dynamic Setting

TS
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Switch Settings (continued)

Output Basic Accuracy

2 % (X and Y-Output) @sinusoidal input signal
4 % (R-Output) @sinusoidal input signal

Output Voltage Offset Range

1 100 % Full Scale by + 10 V Control Voltage

Output Voltage Offset
Control- OQutput Load

Impedance

>2 kQ

Status
Indicator LED

Functions

Amplifier Overload Status
Reference PLL Unlocked Status

Control Input Voltage

Low:-08V..+08V, High:+18V..+12V

Ultra Stable Mode Low Drift Mode
Setting Voltage Current Setting Voltage Current
0 1V 10 pA 8 100 mV 1 A
1 300 mV 3 pA 9 30 mV 300 nA
S1 = ON: Sensitivity 2 100 mV 1 pA A 10 mV 100 nA
Setting for Full Scale
(=10 V Output) 3 30 mV 300 nA B 3 mV 30 nA
4 10 mV 100 nA C 1uVv 10 nA
5 3 mV 30 nA D 300 pVv 3 nA
6 1mV 10 nA E 100 pVv 1 nA
7 300 pVv 3 nA F 30 pv 300 nA
Low Drift Mode High Dynamic Mode
Setting Voltage Current Setting Voltage Current
0 100 mV 1 pA 8 10 mV 100 nA
1 30 mvV 300 nA 9 3mV 30 nA
S1 = OFF: Sensitivity 2 10 mV 100 nA A 1 mv 10 nA
Setting for Full Scale
(=10 V Output) 3 3mV 30 nA B 300 pv 3 nA
4 1mVv 10 nA C 100 v 1nA
5 300 pv 3 nA D 30 v 300 pA
6 100 pv 1 nA E 10 pv 100 pA
7 30 uwv 300 pA F 3uv 30 pA
6 dB/Oct. 12 dB/Oct. Time Constant
0 8 300 ps
1 9 1 ms
2 A 3 ms
Time Constant Setting 3 B 10 ms
4 C 30 ms
5 D 100 ms
6 E 300 ms
7 F 1s

Digital Control Input Current OMA@OV,1.5mA@+5V,45mA@ + 12V typ.
Control Digital Status Output Voltage |Active: + 4.5 V typ., Non Active: 0 V typ.
Digital Status Output Current | 10 mA max.
Supply Voltage +15Vdc ...+ 18 Vdc
Power Supply
Supply Current -60 mA, + 120 mA
Material Aluminium anodized
Case Dimension 64,4 x 105,0 x 223,0 mm (without BNC-connectors)
Weight 1000 gr. (2.2 Ibs)
Temperature |Storage Temperature -40...+100 °C
Range Operating Temperature 0..+60°C
Signal Input AC Voltage 50 Vpp
Abs?lute Reference Input Voltage 15V
Maximum
Ratings Control Input Voltage -5V, +30V
Power Supply Voltage +22V
Switch |OFF ON
S1 Low Drift & High Dynamic | Ultra Stable & Low Drift
4 Dip Switch - Presettings S2 1-f Mode 2-f Mode
S3 Fast PLL-Locking Slow PLL-Locking
s4 Reference-Input- Reference-Input-
Threshold =0 V Threshold = +2 V
3 Output DC-Gain Modes are selectable:
Switch B/Ilct)de DC-Gain Dyn. Reserve DC-Stability
Settings ra -
9 Stable 10 Low High
Low Drift | 100 Medium Medium
Sensitivity Setting,
Output DC-Gain Modes High 11000 High Low
Dynamic

If only low dynamic reserve is required, select the higher DC-
Stability settings. Use Dip switch S1 to preselect either the
two upper or the two lower DC-Gain modes, then select best
mode by Sensitivity switch settings 0—7 or 8—F.

Phase Shift Setting

Phase shift is adjusted by 2 phase switches with 8 Bit resolution. Values 0 ... 255 (

Hex 00 ... FF ) correspond to phase shift setting O ... +360 °.

One step with switch marked “Coarse” changes phase shift by 22.5 °. The “Fine”-
switch changes phase shift by 1.4 ° - steps:

If Frequency Range f > 70 kHz or 2-f Mode is selected, the resolution of digital

Coarse

+180°

Fine

phase control changes to 2.8 ° and the phase shift range doubles to O ... + 720 °.

Slosuss
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Internal
Jumper
Settings

Set Cut-Off Frequency of Input Lowpass Filter Setting with JP1 + JP2

(always same position) and Highpass Filter with JP3:

Internal Connector
(of build-in Lock-In Board)

TS
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Connector Type

Euro-Card DIN 41612 Connector, 64 pin male, (a+c)

Input

Pin C2: Voltage Input, Non Inverting, DC-Coupled
Pin C3: Voltage Input, Non Inverting, AC-Coupled
Pin C4: Voltage Input, Inverting, AC-Coupled

Pin C5: Voltage Input, Inverting, DC-Coupled

Pin C7: Current Input

Pin C6: Current Amplifier Voltage Output

Pin A2- A6: Input GND

Monitor Output

Pin C9: Monitor Output
Pin A9: Monitor GND

Pin A12: R-Signal Output
Pin C14: X-Signal Output

Highpass Lowpass
JP3 -3 dB Cut-Off JP1, JP2 -3 dB Cut-Off
3-4 2 Hz 1-2 100 Hz
Input Signal
Filter 1-3 10 Hz 3-4 1 kHz
2-4 100 Hz 5-6 10 kHz
3-5 1 kHz 7-8 100 kHz
4-6 100 kHz none 1 MHz*
* (At Sensitivity Settings 6,7 & E,F max. 200 kHz )
JP4 Frequency Range
1-2 f <60 kHz
Frequency
Range 3,4,5,6,7,8 f>60 kHz
Selection
7,8 test pins, do not use

(if 2-f mode is used, position is always 1-2)

Internal Jumper Position Diagram
(look at top of board when case is opened)

Constant

el

©] ©)]
Control Interface
Extension Connectar 1
7531
JP2
8642 ©
7531 JP1
€42 T2] Monitor Output
97531
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i 3 4
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8

Time Sensitivity Phase  Phase 1

Optional Reference
Osclllator Module

| X Gain Adjust
1

2468

Trimmer for Service
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1357
Y Offset Adjust

D Y Gain Adjust
]

Coarse Fine 4
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Lock-In-Amplifier Board

Output Pin A14: Y-Signal Output
Pin C15: Output GND
Pin A10: X-Offset Input
Offset Input Pin A11: Y-Offset Input
Pin A13: Offset GND
Pin C10: Unlocked Status Output
Status Output Pin C11: Overload Status Output
Pin C17: Status Output GND (=Power Supply GND)
Pin A16+C16: Power Supply — 15V
Power Supply Pin A18+C18: Power Supply + 15V

Pin A17+C17: Power Supply GND

Remote Control Inputs
(Opto-Isolated)

Pin C19: Time Constant (TCO)

Pin A19: Time Constant (TC1)

Pin C20: Time Constant (TC2)

Pin A20: Time Constant Slope (TCSL)
Pin A22: Sensitivity (SENO)

Pin C21: Sensitivity (SEN1)

Pin A21: Sensitivity (SEN2)

Pin C22: Dynamic Mode (DYNO)

Pin A28: Phase Shift (PHO)

Pin C28: Phase Shift (PH1)

Pin A27: Phase Shift (PH2)

Pin C27: Phase Shift (PH3)

Pin A26: Phase Shift (PH4)

Pin C26: Phase Shift (PH5)

Pin A25: Phase Shift (PH6)

Pin C25: Phase Shift (PH7)

Pin C24: Disable Local Switch Control
Pin A23+A24: Remote Control GND
(Common Optocoupler Cathode)

Reference Input

Pin A32: Reference Input
Pin A31: Reference Input Ground

Reference Output
(Connected only if optional Oscillator Module is
installed)

Pin A30: Reference Output
Pin A17: Refer. Output GND (=Power Supply GND)
Pin A29: Reference Synchronization Input

Standard Control Interface
(Connected only if optional Control Interface Module
(future product) is installed)

Pin C29: Interface 0
Pin C30: Interface 1
Pin C31: Interface 2
Pin C32: Interface 3

Slosuss
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Connector Wiring Options, Jumpers on internal Adapter Board

External Connectors (at backside, Standard Configuration)

Signal Input

Factory set to BNC, isolated (single ended)

X-Output BNC

Reference Input BNC

LEMO
Pin 1:
Pin 2:
Pin 3:

Power Supply

PIN2 PIN1
-8V +18V

Series 1S, 3-pin fixed Socket
+ 15V

- 15V

GND

PIN 3
GND

Input Connectors (JP1)

Input wiring

Jumper installed

IN A = Voltage Input
(Single Ended, AC)

"+V-IN — IN A"
"GND — IN A/SHLD"
"-V-IN — IN A/SHLD"

IN A = Voltage Input "+V-IN — IN A"
(Differential, AC) "-V-IN — IN A/SHLD"
INA/IN B = Voltage Input "+V-IN — IN A"
(2 BNC Differential, AC) "GND — IN A/SHLD"
(OUT A cannot be used) "-V-IN — IN B"
_ "C-IN — IN A"
"-V-IN —» C-OUT"

Sub-D
Pin 1:
Pin 2:

Pin 4:
Pin 5:
Pin 6:
Pin 7:
Pin 8:
Pin 9:
Pin 10
Pin 11

Control Port

Pin 12:
Pin 13:
Pin 14:
Pin 15:
Pin 16:
Pin 17:
Pin 18:
Pin 19:
Pin 20:
Pin 21:
Pin 22:
Pin 23:
Pin 24:
Pin 25:

25-pin, female, Qual. Class 2
+12V (Stabilized Power Supply Output)
-12V (Stabilized Power Supply Output)

Pin 3: AGND (Analog Ground)

+5V (Stabilized Power Supply Output)
X-Output

Overload Status Output

Unlocked Status Output

Disable Local Switch Control Input

DGND (Ground f. Digital Control Pin 8 - 25)
: Dynamic Mode (DYNO)

: Sensitivity (SENO)

Sensitivity (SEN1)

Sensitivity (SEN2)

Time Constant Slope (TCSL)

Time Constant (TCO)

Time Constant (TC1)

Time Constant (TC2)

Phase Shift (PHO)

Phase Shift (PH1)
Phase Shift (PH2)
Phase Shift (PH3)
Phase Shift (PH4)
Phase Shift (PH5)
Phase Shift (PH6)
Phase Shift (PH7)

Output Connectors (JP2)

Output wiring

Jumper installed

OUT A = X-Output

"X — OUTA"
(JP1) "USE OUT A/NO IN B"

OUT B = X-Output

"X — OUT B"

OUT A = Y-Output

"Y — OUT A"
(JP1) "USE OUT A/NO IN B"

OUT B = Y-Output

"Y — OUT B"

OUT C = Y-Output

"Y - OuUT C"

OUT A = R-Output

"R— OUTA"
(JP1) "USE OUT A/NO IN B"

OUT B = R-Output

"R — OUT B"

OUT C = R-Output "R — OUT C"
OUT B = Monitor Output "MON — OUT B"
OUT C = Monitor Output "MON — OUT C"
OUT B = Unlocked Output "UNL — OUT B"
OUT C = Unlocked Output "UNL — OUT C"
OUT B = Overload Output "OVL — OUT B"
OUT C = Overload Output "OVL — OUT C"

OUT C = Reference Output

"REF-OUT — OUT C"

Connector Wiring Options

General

The ju

The BNC-connector configuration can be easily changed by setting electrical
jumpers at the internal I/O-adapter card.

Disconnect the power supply and open the case by loosening the two upper
screws at the case front and rear side. Please pay attention to the ground
connection at the backplane. Now open the case by lifting the top.

mper options and functions are described in the following table.

Reference Connector (JP3)
(Reference Output only if
optional Oscillator Module is
installed)

Reference wiring

Jumper installed

REF = Reference Input

"REF-IN — REF" (2 Jumper)

REF = Reference Output
(Reference Output connected to
Ref. Input)

"REF-OUT — REF-IN" (2 Jp.)
"REF-IN — REF" (2 Jumper)

REF = Refer. Sync. Input
(use OUT C as Reference Output)

"REF-SYNC — REF" (2 Jp.)

Slosuss
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Remote Control Operation

Remote Control Input Bits are opto-isolated and connected by logical OR to local
switch setting. The 4 hexadecimal switches are 4 Bit-coded as shown in the
following table:

Dimensions
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Optional Extensions

Switch Code o Bit 2 Bit 1 o0
0 Low Low Low Low
1 Low Low Low High
2 Low Low High Low
3 Low Low High High
4 Low High Low Low
5 Low High Low High
General 6 Low High High Low
7 Low High High High
8 High Low Low Low
9 High Low Low High
A High Low High Low
B High Low High High
C High High Low Low
D High High Low High
E High High High Low
F High High High High
For remote control a switch setting, set the local switch to “0” and select the
wanted setting via the 4-Bit-code at the corresponding digital inputs.
Bit Corresponding Control Port Input
n ) Bit 0 SENO (Pin A22)
B s B SEN1 P 021)
Bit 2 SEN2 (Pin A21)
Bit 3 DYNO (Pin C22)
Bit Corresponding Control Port Input
) ) Bit 0 TCO (Pin C19)
S AICTE T (En At
Bit 2 TC2 (Pin C20)
Bit 3 TCSL (Pin A20)
Bit Corresponding Control Port Input
) Bit 0 PH4 (Pin A26)
AT P15 (i )
Bit 2 PH6 (Pin A25)
Bit 3 PH7 (Pin C25)
Bit Corresponding Control Port Input
) ) Bit O PHO (Pin A28)
Bit 2 PH2 (Pin A27)
Bit 3 PH3 (Pin C27)

Remote Control
Example

For example, to select a switch setting code “6”, you have to connect a “High”-
level signal to the corresponding control input pins Bit 1 & Bit 2. Mixed operation,
e.g. local phase settings and remote controlled sensitivity setting, is also possible.

Reference Oscillator Module

Model No.: SOM-1

- Frequency Range 5 Hz ... 130 kHz, User adjustable
- Output Voltage 0 ... 2 Vrms, User adjustable

- 100 ppm/K Amplitude Accuracy

Factory Set

1 kHz, 1 Vrms




