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Overview

The Lynx-8 amplifier is a computer controlled eigitannel amplifier, which is designed for neurosce
electrophysiology recording. It allows controlezch channel's gain and high-pass and low-passsfitia a 16-bit
parallel digital output port. The amplifier inpstiage is of a differential input design. The afigfis control and
analog output back panel connector was designbd tmmpatible with the Data Translation DT2821 Bi@839

tm series of A/D board.

Technical Specifications

Number of Channels
Input Configuration

Gain Selection (at input gain=100)

Input Stage Gain Selections
Input Signal Range
Output Signal Range
Low Cut Filter Settings
Hi Cut Filters Settings
Filter Rolloff

Filter Type

Output Noise

Input Noise

Input Impedance

Input Stage AC Coupling
CMRR at 60 Hz
Inter-Channel Isolation
Frequency Response
Signal Inputs

Signal Outputs

Output Signal Sense
Power Requirements
Height/Size

8
Differential
12 to 50,00096t1 range in 4095 steps)
1, 10, 100, 200, 5@0ifternal jumper selection)
50 uv to 10 volts (peak-to-peak)
+/-10v (peak-to peak)
.1, 1,10, 100, 300, 6000 $1z
50, 125, 200, 250, 275,,3@8, 475, 3000, 6000, 9000 Hz
12 DB per Octave
Butterworth (or Flattest Amp)
10 mv p-p
15 uv p-p
2.5 Megaohms
1 Hz
90 db (110 db typical)
70 DB
.1 Hz to 10 kHz
Front panel 20-pin IDC connector
A/D board connector on rear pand@i2@21 compatible)
Analog Output — 3M MDR 36 pin connector on reargdan
Front panel buffered Monitor connector
Inverted from positive inpghal connection (negative up)
+/- 15 volts at 160 milliamps - 4.8 Watts
1.75" - One 19” Rack Mount Slot - 12

Front Panel

The front panel contains:

* Input connector;

*  Monitor output connector; and
*  Program/Lock switch.

Input Connector

The input connector is a standard 20-pin IDC ribbable connector. Four pins are used for groundl#npins are

used for the plus and minus inputs of the eightiirghannels.
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Pin 19

Pin 1

OO

OO0O0O0OOOO0
OO0O00O0OO

OO
OO

Pin 20

Input Connector - Front Panel View

The connector has the following pin-out:

Pin 1
Pin 2
Pin 3
Pin 4
Pin5
Pin 6
Pin 7
Pin 8
Pin 9
Pin 10
Pin 11
Pin 12
Pin 13
Pin 14
Pin 15
Pin 16
Pin 17
Pin 18
Pin 19
Pin 20

Monitor Output Connector

The Monitor Output Connector has 3 types of signals

» each of the 8 amplifier outputs (buffered by umjain opamps);
» the two DAC outputs from the DT2821 board; and

» the DT2821 External Clock and External Triggensig.

Pin 2

Ground

Ground

Channel 1 + Input
Channel 1 - Input
Channel 2 + Input
Channel 2 - Input
Channel 3 + Input
Channel 3 - Input
Channel 4 + Input
Channel 4 - Input
Channel 5 + Input
Channel 5 - Input
Channel 6 + Input
Channel 6 - Input
Channel 7 + Input
Channel 7 - Input
Channel 8 + Input
Channel 8 - Input
Ground

Ground

The eight amplifier channel outputs are buffered placed on this connector to allow monitoringted signals via
an oscilloscope and/or audio monitor. The DT28ACutputs are connected to this connector to attmwse of
these signals by the user, as the amplifier cosrdintctly to the DT2821 A/D board and doesn'twalémy other
connection to the A/D board. The DT2821 Externlalc€ and External Trigger signals are connectetthito
connector for the same reason.

Pin 33

OO0O0O0O0O0O0OOOOOOOOOO0
0000101001010 01010010)0L00,

Pin 34

The connector has the following pinout:

Pin 1

Channel 1 Output
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Pin 2 Ground

Pin 3 Channel 2 Output

Pin 4 Ground

Pin 5 Channel 3 Output

Pin 6 Ground

Pin7 Channel 4 Output

Pin 8 Ground

Pin 9 Channel 5 Output

Pin 10 Ground

Pin 11 Channel 6 Output

Pin 12 Ground

Pin 13 Channel 7 Output

Pin 14 Ground

Pin 15 Channel 8 Output

Pin 16 Ground

Pin 17 No Connection

Pin 18 Ground

Pin 19 No Connection

Pin 20 Ground

Pin 21 No Connection

Pin 22 Ground

Pin 23 DAC 0 Output (Unbuffered and direct conimatfrom the DT2821 A/D board)
Pin 24 Ground

Pin 25 DAC 1 Output (Unbuffered and direct conimatfrom the DT2821 A/D board)
Pin 26 Ground

Pin 27 No Connection

Pin 28 Ground

Pin 29 No Connection

Pin 30 Ground

Pin 31 External Clock (direct connection to the BZ2 A/D board)
Pin 32 Ground

Pin 33 External Trigger (direct connection to thE2821 A/D board)
Pin 34 Ground

Program/Lock Switch

The Program/Lock switch on the front panel allofes turrent gain and filter settings to be locked, o
unchangeable, if a software package is run ondhgpater which does not "nicely” control the DT2824rallel 1/0
Digital port in a manner which the amplifier "exp&c In other words, if you use the Discovery Gled Sequence
to setup the amplifiers gain and filter settingd gou want to run a different program, you cantpig switch in the
LOCK position and the gain and filter settings vi#l held at the current values. The gain and fikdtings can
only be changed when the switch is in the Prograsitipn. Note: if amplifier power is turned offalyain and
filter settings will be lost and must be reprogragan

Rear Panel

The Rear Panel has 7 items:

»  Power Supply 5 Pin Connector;

» Program/Lock LED Indicator;

» External Program/Lock Select 2 pin connector;

» Data Translation DT2821 A/D Board Connector - 5@ pi
* 20 Pin Digital Control Port;

e 36 Pin 3M MDR Style Analog Output Connector; and
e Chassis Ground wing nuts (2);
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Power Supply Input Connector

There is a 5 pin (.156 Molex connector) which isdugo power the amplifier. This should be conrgttethe
"braided 3 wire" DC Power Cable supplied. The @maor has the following legend over it:

GG_BR

The 4 wires present in the Molex power connectagrézn, 1 black and 1 red) should be aligned vkighiégend.
Note: the "G", "B" and "R" denote the Green, Blacid Red wires respectively in the connector.

Caution: The 5-pin power connector MUST be correctly connected to the amplifier. While connecting the power
to the amplifier use a flashlight to enhance your vision of the area to avoid problems. If it isnot connected
correctly a short circuit on one of the power supply voltages will be created. It isvery easy to misalign the
connector asit doesnot have a shroud around it.

A/D Board Connector

The A/D Board Connector is a 50 pin IDC ribbon eatbnnector that is compatible with the DT2821esedf PC
A/D interface boards. The only difference is tthet A/D board inputs 8->15 are grounded to the #mpbround
because the amplifier does not use these chanmetiis @was assumed that only one amplifier woulatt¥enected to
one A/D board. This connector pinout is not désedifurther. The 50-pin ribbon cable supplied wiith amplifier
is used to connect this connector to the A/D board.

Caution: when connecting this cable (aswith any large ribbon cable) be sure not to bend the connector pins
when inserting/removing the cable. Itisvery easyto " roll" the ribbon cablein/out of the connector, which will
bend several of the end pins.

Pin 49 Pin 1

OO0O000O0O0OO0O0OOOOOOOOOOOOOO
OO0000O0O0O0O0O0O0OOOO0O0OOOOO0O00OO

Pin 50 Pin 2
DT2821 A/D Connector - Rear Panel View

The connector has the following pinout:
Pin 1 Channel 0 Output
Pin 2 Ground
Pin 3 Channel 1 Output
Pin 4 Ground
Pin 5 Channel 2 Output
Pin 6 Ground
Pin 7 Channel 3 Output
Pin 8 Ground
Pin 9 Channel 4 Output
Pin 10 Ground
Pin 11 Channel 5 Output
Pin 12 Ground
Pin 13 Channel 6 Output
Pin 14 Ground
Pin 15 Channel 7 Output
Pin 16 Ground
Pin 17 Ground
Pin 18 Ground
Pin 19 No Connection
Pin 20 No Connection
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Pin 21
Pin 22
Pin 23
Pin 24
Pin 25
Pin 26
Pin 27
Pin 28
Pin 29
Pin 30
Pin 31
Pin 32
Pin 33
Pin 34
Pin 35
Pin 36
Pin 37
Pin 38
Pin 39
Pin 40
Pin 41
Pin 42
Pin 43
Pin 44
Pin 45
Pin 46
Pin 47
Pin 48
Pin 49
Pin 50

Ground

No Connection - also connected to Pin r2ghe front panel Monitor Connector

Ground

No Connection - also connected to Pin r2&e front panel Monitor Connector

Ground
Ground
Ground

Digital Input O
Digital Input 1
Digital Input 2
Digital Input 3
Ground

Digital Input 4
Digital Input 5
Digital Input 6
Digital Input 7
Ground

Digital Input 8
Digital Input 9
Digital Input 10
Digital Input 11
Ground

Digital Input 12
Digital Input 13
Digital Input 14
Digital Input 15
Ground
Ground

No Connection - also connected to Pin 3fherfFront Panel Monitor Connector
No Connection - also connected to Pin 3therfF-ront Panel Monitor Connector
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20 Pin Digital Control Connector

This connector is an IDC ribbon cable connectoa(daw 2x10 ribbon cable header) which is wireganallel to
the 50 pin A/D Connector, pins 27 through 46. Tduanector is used when connecting to the NeuraGimxetah
Data Acquisition System or other custom data adtipissystem.

Pin 19 Pin 1

OO0O0OOOOOOO
OO0O0O0O0O0O0OOO

Pin 20

Pin 2
Digital Input Control Connector - Rear Panel View

The connector has the following pinout:

Pin 1 Ground

Pin 2 Digital Input O
Pin 3 Digital Input 1
Pin 4 Digital Input 2
Pin 5 Digital Input 3
Pin 6 Ground

Pin 7 Digital Input 4
Pin 8 Digital Input 5
Pin 9 Digital Input 6
Pin 10 Digital Input 7
Pin 11 Ground

Pin 12 Digital Input 8
Pin 13 Digital Input 9
Pin 14 Digital Input 10
Pin 15 Digital Input 11
Pin 16 Ground

Pin 17 Digital Input 12
Pin 18 Digital Input 13
Pin 19 Digital Input 14
Pin 20 Digital Input 15

36 Pin Mini-D Connector

This connector has the 8 amplifier channel outpuired in parallel to the 50 pin A/D Connector) e odd pins 1
-> 15 and ground on the even pins 2-> 16 & 17 & T8is connector is used for connecting to the g
Cheetah Data Acquisition System or other custora dejuisition system.

Note: The 3M Mini-D Connectors can be difficult touse without proper assembly tools and fixtures. flyou
need to use this connector, contact Neuralynx foryschase of a ribbon cable with and attached connegt.

Program Select Indicator
There is a single yellow LED that is visible frohetrear. This LED will be lit when the amplifierin PROGRAM
MODE. For the amplifier to be selected and enaldegrogramming the following must be true:

* Front panel PROGRAM/LOCK switch must be in the PR} position (up); and

» Rear External Program Enable Input must have ad§0” (low) signal.
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Chassis Ground Wing Nuts

The wing nuts on the back of the amplifier caseused to connect the amplifier board ground tocdee and to
make any other electronic or mechanical connedtidhe chassis/rack ground. Make sure that thimection is
"strongly finger tight".

External Program Enable Input

There is a two pin input connector directly to ke of the DT2821 50 pin input connector whiclars additional
Program Enable control signal. The connector pithe left is connected to the amplifier board giband the pin
on the right is the actual control input signahisTinput must have a logical “0” (low) signal fime amplifier to be
in the PROGRAM MODE. This input is provided focoeding setups that require an additional extesigaial to
control the Program/Lock function of the amplifiefrhe amplifier is shipped with a shorting jumperass the
input’s signal and ground pins, which will enaliie front panel Program/Lock switch. A high inputtbis
connector will disable Programming operations efaéimplifier. It may be controlled with an exteriidlL/CMOS
signal.

Clocked Sequence Operation and Control Software

A sample Clocked Sequence (for the Discovery adiprsprogram) is available which allows the intetrae
control of the amplifier gain and filter settingEhe interactive setup clocked sequence may bavhile acquisition
is ON, which will allow the user to immediately @pge changes (and the effects) of the amplifigirggst. The
interactive clocked sequence is a fairly simplesaftware design and operation. It is assumedthigatiser is
familiar with Discovery Clocked Sequence prograngramd techniques.

/* This will interact with the user to setup the @ifiers.
* Services are provided to save settings to tleeafind to read settings
*from a file. There is a display which will shaWe current settings of the
* amplifier.
* Command keys are:
- *A All Channels Select
AN Next Channel
P Previous Channel
- "G Gain Prompt
AU Up Gain by 1 digital count
AD Down Gain by 1 digital count
- AL Low Cut Filter Cycle
~H High Cut Filter Cycle
- "E Equalize DC Component for Current Channel(s
- "R Read Setup File "\bw\cfgs\hd_amp.amp" agidagnp channels
AW Write Setup File "\bw\cfgs\hd_amp.amp" wiimp channel's settings
- AX eXit Sequence

L T I I S R I R

*

* The Current Channel will be shown in bright véhitUnselected channels

* are shown in the respective Discovery "clustastnber color.

* When the sequence is eXitted with ~X the currgettings will be displayed

* in the respective channel's "cluster numberbced indicate that no

* channel is selected.

*/

To install the Clocked Sequence copy the file anfibppy named CS_USR.C to your current discovémoctbry
(c:\bwlib\src\su), delete cs_usr.obj, and makewa oepy of the program with "mk su".

Internal connections

NOTE: The following information is provided to allathe user to have knowledge of the full capak#itof the
Lynx-8 amplifier. This information should not besused, and any desired changes in the interngd¢usrand
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adjustments should first be discussed with Neusahgfore making any changes so that the user iseagfany
ramifications. Any unauthorized changes and/ousttdjents will void the warranty, damage causeddgysiis not
covered by the warranty.

Input Stage Gain Selection Block

The input stage gain can be changed with a simplayljumper. The available input gains are: 1,101, 200 and
500. The default setting is at the 100 positidhere are some serious ramifications if this sgtisnchanged.
Contact Neuralynx before changing these jumpers.

Input Stage Common Mode Rejection Adjustment

The input stage has an adjustment to maximize tdmr@n Mode Rejection Ratio merit figure for eaghun
channel. This adjustment is set using a 60 Hztisjgunal on both the plus and minus differentigluts for each
channel. The adjustment is made for the lowestiptesoutput signal with this input condition. Bachannel of
the amplifier channel should have a CMRR of attlé@8 db.

Output Networks Sockets

There are two 16 pin sockets, labeled N1 and N&wtan accept 16 pin headers to which resistadscapacitors
can be mounted, connected to the amplifier outfsudlow customizing the amplifier's output impedaror signal
equalization for very long custom cabling instatlas. These network connections are connectduetarmnplifier’'s
A/D Output and front panel Monitor Output signalBhese networks are only needed for situations evttex
electrical loading or custom cabling required dedént output impedance. Consult Neuralynx if yawe such
needs.
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Quarks, Got-cha's, and practical notes

This section notes some of the practical tips ofgithe amplifier.

Power the Amplifier On whenever the Computer is On

This is a practical note and it really applies wdneer there is an interface connected (especialgmthe control is
via a digital port) to a PC. The reason for tkishiat digital inputs (and analog inputs also)"atectrically
different” when powered off/on. When the amplifiepowered off, the control inputs look like a digoconnected
to ground and can overload the controlling TTL fatautput port. The other problem is that theZ821 A/D
inputs can be damaged by having large signals presel having the computer power off. You can equeblems
in both the computer and the amplifier if this ridenot followed. It is best to power the "complete system" on at
once using a common power strip.

Loading the amplifier file settings when Discovery starts

You can program Discovery to load a default settiog a file during initialization in the SU_USRfie. This
allows convenience to the operation. Congsagtport@neuralynx.coffor instructions on this procedure.

Output Signal Oscillations

A few times users have observed a high frequencylaition at the output of the amplifier. This se®to be caused
by one or more of the following conditions:

» extremely large input signal swings;

» ground loops which couple signal from the amplifietputs back to the inputs; and/or

» large capacitance loads on the output of the aiaplihused by excessive cabling on the outputs.

The ground loops become more critical as the gaiheoamplifier is increased. If possible, redtioe Lynx-8
amplifier gain setting and increase the A/D boathgetting. These oscillations usually "fall oafter a few
seconds.

The capacitance load (from output to ground) caredeced by using unshielded output cables. Thalifien
output signals are low impedance, large signalsubaally do not need to be shielded.

If you have oscillation problems please congagiport@neuralynx.com

Grounding and shielding

This is a subject on which many books and courage been based. A good rule of thumb is thatelddd cable,
whether carrying analog or digital signals, shduddgrounded at one point only.

The amplifier output impedance is very low and dlgput signal level is usually in the range of sal/golts and
therefore is not very susceptible to interferenBeshielded output cable is not required unlesscide must be run
directly over or in back of a CRT or other strontgiference generation source.
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