Technical Note =PLEXON

ltem No. 50982 50986 50988 50992
Catalog No. HST/8050-G1-GR HST/8050-G1-TR HST/8050-G20-GR HST/8050-G20-TR
ltem No. 50948 50950 50951
Catalog No. HST/16050-G1-R00 HST/16050-G1-R01 HST/16050-G1-R10 | HST/16050-G1-R11
ltem No. 50952 50952-001 99134
Catalog No. HST/16050-G20-R00 | HST/16050-G20-R01 | HST/16050-G20-R10 | HST/16050-G20-R11

Item Description: 8 or 16-channel Omnetics .050 [10 or 20 pin] headstage, gain 1 or gain 20, grounded reference or
true reference

The HST/8050-G1-GR is an 8-channel op-amp based headstage amplifier. It contains 8 input pins tied to unity-gain
(1x) amplifiers designed to record from high-impedance electrodes, and 2 pins connected to a ground line that are
output as a unity-gain ground that is used differentially at the preamplifier level.

The HST/8050-G1-TR is an 8-channel op-amp based headstage amplifier. It contains 8 input pins tied to unity-gain
(1x) amplifiers designed to record from high-impedance electrodes, 1 pin tied to a unity-gain amplifier for a reference
electrode that is used differentially at the preamp level, and 1 pin tied to ground.

The HST/8050-G20-GR is an 8-channel op-amp based headstage amplifier. It contains 8 input pins tied to 20x gain
amplifiers designed to record from high-impedance electrodes, and 2 pins connected to a ground line that are output
as a unity-gain ground that is used differentially at the preamplifier level.

The HST/8050-G20-TR is an 8-channel op-amp based headstage amplifier. It contains 8 input pins tied to 20x gain
amplifiers designed to record from high-impedance electrodes, 1 pin tied to a unity-gain amplifier for a reference
electrode that is used differentially at the preamp level, and 1 pin tied to ground.

The HST/16050-G1-R00 is a 16-channel op-amp based headstage amplifier. It contains 16 input pins tied to unity-
gain (1x) amplifiers designed to record from high-impedance electrodes, and 4 pins connected to a ground line that
are output as a unity-gain grounds that are used differentially at the preamplifier level.

The HST/16050-G1-R01 is a 16-channel op-amp based headstage amplifier. It contains 16 input pins tied to unity-
gain (1x) amplifiers designed to record from high-impedance electrodes, 1 pin tied to a unity-gain amplifier for a
reference electrode that is used differentially at the preamp level, 1 pin connected to a ground line that is output as a
unity-gain ground that is used differentially at the preamp level, and 2 pins tied to ground.

The HST/16050-G1-R10 is a 16-channel op-amp based headstage amplifier. It contains 16 input pins tied to unity-
gain (1x) amplifiers designed to record from high-impedance electrodes, 1 pin tied to a unity-gain amplifier for a
reference electrode that is used differentially at the preamp level, 1 pin connected to a ground line that is output as a
unity-gain ground that is used differentially at the preamp level, and 2 pins tied to ground.

The HST/16050-G1-R11 is a 16-channel op-amp based headstage amplifier. It contains 16 input pins tied to unity-
gain (1x) amplifiers designed to record from high-impedance electrodes, 2 pin tied to unity-gain amplifiers for
reference electrodes that are used differentially at the preamp level, and 2 pins tied to ground.

The HST/16050-G20-R00 is a 16-channel op-amp based headstage amplifier. It contains 16 input pins tied to 20x
gain amplifiers designed to record from high-impedance electrodes, and 4 pins connected to a ground line that are
output as a unity-gain grounds that are used differentially at the preamplifier level.

The HST/16050-G20-R01 is a 16-channel op-amp based headstage amplifier. It contains 16 input pins tied to 20x
gain amplifiers designed to record from high-impedance electrodes, 1 pin tied to a unity-gain amplifier for a reference
electrode that is used differentially at the preamp level, 1 pin connected to a ground line that is output as a unity-gain
ground that is used differentially at the preamp level, and 2 pins tied to ground.
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The HST/16050-G20-R10 is a 16-channel op-amp based headstage amplifier. It contains 16 input pins tied to 20x
gain amplifiers designed to record from high-impedance electrodes, 1 pin tied to a unity-gain amplifier for a reference
electrode that is used differentially at the preamp level, 1 pin connected to a ground line that is output as a unity-gain
ground that is used differentially at the preamp level, and 2 pins tied to ground.

The HST/16050-G20-R11 is a 16-channel op-amp based headstage amplifier. It contains 16 input pins tied to 20x

gain amplifiers designed to record from high-impedance electrodes, 2 pin tied to unity-gain amplifiers for reference
electrodes that are used differentially at the preamp level, and 2 pins tied to ground.
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HST/8050-G1-GR or HST/8050-G20-GR
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Ground and Reference Info

Input Pin 9: Ground (output pin 9)
9 This pin is internally tied to system ground (input pin 10) and is unity gain (1x) amplified and output from the

headstage (pin 9 on the output connector). We call this output the fbuffere
9 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula

touches the cerebrospinal fluid
1 Setthe preamp referen ¢ e

channel1-8 i nput of the

jumper to AREF10 tifehe lneadstage ib pluggedistotre r ef er €
preamp, or @ REFR®ioputioffthe preamp.s pl ugged

Input Pin 10: Ground
9 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula

touches the cerebrospinal fluid
1 This pin is internally tied to input pin 9
1 This pin is tied to the system ground

HST/8050-G1-TR or HST/8050-G20-TR

INPUT OUTPUT

L i e )

n
n
n
n
n

67 Ch6lIn

71 Ch7In

87 Ch8lIn

91 Reference

107 Ground
Guide Pin Hole
127 Ground
117 (-5V)
1071 (+5V)
91 Reference
81 Ch80u
71 Ch70u
61 Ch60u
51 Ch50u
47 Ch40u
31 Ch30u
21 Ch20u
17 Ch10Ou

/\Guide Pin Hole

Guide Pin
o

O

3/
O
O
O
Q
O
@)
Q
D)
Q
)

X

uide Pin
1i Ch1l
21 Ch2
31 Ch3
47 Ch4
51 Chb

Ground and Reference Info

Input Pin 9: Reference (output pin 9)
1 This is typically connected to a de-insulated electrode and used as a local reference for spike channels

1 This reference is unity gain (1x) amplified and output from the headstage (pin 9 on the output connector)
1 Setthepreamp reference jumper t o AiRHeReadstageds pluggedintothea s as a
channel1-8 i nput of the preamp, or @ REFR@ioputioffthe preamp.s pl ugged

Input Pin 10: Ground
1 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula
touches the cerebrospinal fluid
9 This pin is tied to the system ground
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HST/16050-G1-R00 or HST/16050-G20-R00

INPUT OUTPUT

Q
]
e]
I c
£ 3
a o
o O
o -
>
o~
O <

91 Ground

O 107 Ground
117 (-5V)
107 (+5V)
91 Buf Gnd #1
87 Ch8Out
71 Ch70Out
61 Ch 6 Out
57 Ch5Out
47 Ch 4 Out
37 Ch30ut
27 Ch 2 Out
17 Ch1Out
Guide Pin Hole

Guide Pin

N

17 Ch1lln
@) 2i Ch2In

®
O

37 Ch3ln
47 Ch4ln
57 Ch5In
@) 6i Ch6in

)
-
e
./ v
O 0O

71 Ch7In
87 Ch8In

O
Guide Pin

O
L/

./ \J

O S
- \ 7

el &
-

O
O P P P PR R R PR N
S P N W M OO N ©® O O &
g = =t o= = = = = = = = e ONDNNNDNEREERPRP R R B P Q@
T 00 0O 0O 0O 00060 o © c. 'b w N - O tD CO \l @ 01 h it c.
5 - = = o— = = = = = = = &
™ > T 3 5 3 3 5 5 = =T
S Ok P P B PR R R 2 82 5 T O T T OOO0OO0OO0OO0OO0OO0OP®
— O R N W M OO S S U 3 g xn & 5 55 5 5 - oS3T
S = = = = = = = 9 o 528 =< OB PR PR P B 05
> 3 3 3 3 35 35 T 3 = Y o u ks w RO 4 3
g = 2 000000O0C¢ &
o #5858 588 8 &8 5858 o

Ground and Reference Info

Input Pin 9: Ground (output pin 9)
1 This pinis internally tied to system ground (input pin 10) and is unity gain (1x) amplified and output from the
headstage (pin 9 on the output connector). We call this output the Abuffere
1 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula
touches the cerebrospinal fluid
T Set the preamp reference jumper.to AREF10 to use this

Input Pin 10: Ground
1 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula
touches the cerebrospinal fluid
1 This pin is internally tied to input pin 9
I This pin is tied to the system ground

Input Pin 19: Ground (output pin 21)
1 This pin is internally tied to system ground (input pin 200) and is unity gain (1x) amplified and output from the
headstage (pin 21 on the output connector). We call this output the Abuffer
9 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula
touches the cerebrospinal fluid
T Set the preamp refebenhoeupamphrstasiBREFeference

Input Pin 20: Ground
1 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula

touches the cerebrospinal fluid

9 This pin is internally tied to input pin 19

1 This pin is tied to the system ground
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HST/16050-G1-R01 or HST/16050-G20-R01
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Ground and Reference Info

Input Pin 9: Ground (output pin 9)
1 This pinis internally tied to system ground (input pin 10) and is unity gain (1x) amplified and output from the
headstage (pin 9 on the output connector). We call this output the fAbuffere
9 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula
touches the cerebrospinal fluid
T Set the preamp reference jumper.to AREF10 to use this

Input Pin 10: Ground
9 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula
touches the cerebrospinal fluid
1 This pin is internally tied to input pin 9
9 This pin is tied to the system ground

Input Pin 19: Reference (output pin 21)
1 This is typically connected to a de-insulated electrode and used as a local reference for spike channels
9 This reference is unity gain (1x) amplified and output from the headstage (pin 21 on the output connector)
T Set the preamp refebenoeupampbistasiBEFeference

Input Pin 20: Ground
9 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula
touches the cerebrospinal fluid
1 This pin is tied to the system ground
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HST/16050-G1-R10 or HST/16050-G20-R10
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Ground and Reference Info

Input Pin 9: Reference #1 (output pin 9)
1 This is typically connected to a de-insulated electrode and used as a local reference for spike channels
1 This reference is unity gain (1x) amplified and output from the headstage (pin 9 on the output connector)
T Set the preamp reference jumper.to AREF10 to use this

Input Pin 10: Ground
9 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula

touches the cerebrospinal fluid
9 This pin is tied to the system ground

Input Pin 19: Ground (output pin 21)
I This pinis internally tied to system ground (input pin 200) and is unity gain (1x) amplified and output from the
headstage (pin 21 on the output connector). We <call this output the fdbuffer
9 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula
touches the cerebrospinal fluid
T Set the preamp refebenoeupampbistasiBEFeference

Input Pin 20: Ground
1 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula

touches the cerebrospinal fluid
1 This pin is internally tied to input pin 19
9 This pin is tied to the system ground
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HST/16050-G1-R11 or HST/16050-G20-R11
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Ground and Reference Info

Input Pin 9: Reference #1 (output pin 9)
I This is typically connected to a de-insulated electrode and used as a local reference for spike channels
1 This reference is unity gain (1x) amplified and output from the headstage (pin 9 on the output connector)
1T Set the preamp reference jumpere. to AREF10 to use this

Input Pin 10: Ground
9 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula
touches the cerebrospinal fluid
9 This pin is tied to the system ground

Input Pin 19: Reference #2 (output pin 21)
1 This is typically connected to a de-insulated electrode and used as a local reference for spike channels
1 This reference is unity gain (1x) amplified and output from the headstage (pin 21 on the output connector)
T Set the preamp ref edbenhoeup araigrdnéest as i REF

Input Pin 20: Ground
9 Use this pin to ground the animal via skull screw or cannula, and make sure the skull screw or cannula
touches the cerebrospinal fluid
1 This pin is tied to the system ground
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HST/8050- HST/8050- HST/8050- HST/8050- HST/16050- HST/16050- HST/32050- HST/32050-

G1-GR G1-TR G20-GR G20-TR G1-GR G1-TR G20-GR G20-TR
gﬁ\évsl; +1.5V to £7.5V +1.5V to +7.5V +1.5V to £7.5V +1.5V to £7.5V +1.5V to £7.5V +1.5V to £7.5V +1.5Vto £7.5V +1.5V to £7.5V
Supply
Current 3mA 3mA 3mA 3mA 6 mA 6 mA 6 mA 6 mA
Bandwidth
(-3dB)
mf%dmme 45 Mq @ 45 Mq @ 24 Mg @ 24 Mg @ 45 Mg @ 45 Mq @ 24 Mq @ 24 Mq @

P kHz kHz kHz kHz kHz kHz kHz kHz
Output
Impedance 240 q @|240 g @| 50 g @ 150 q @ 1240 q @|240 q @| 50 q @ 150 q @ 1
RMS noise
with inputs 2.5 pV rms for 2.5 pV rms for 2.5 pV rms for 2.5 pV rms for
0.1 Hzto 10 0.1 Hzto 10 0.1 Hzto 10 0.1 Hzto 10

grounded kHz kHz kHz kHz

GR-to-TR Conversion: As an option, you can cut the trace connecting input pins 9 and 10 and/or pins 19 and 20 to
create a dedicated reference input(s). If you cut the trace connecting pins 9 and 10, you create Ref #1. Cutting the
trace connecting pins 19 and 20 creates Ref #2. There are headstage revisions not pictured here that may have a
different trace layout on the bottom. If you have any questions concerning which trace to cut to make your headstage
a true reference configured headstage, contact Plexon support.

HST/8050-G1-TR

Cut here to disconnect

Options:

pin 9 from GND

EAG 2038
15798

As an option, two LEDs can be added to the headstage.

Cut here to disconnect
pin 9 from GND

HST/8050-G20-TR

© 2004
PLEXON, INC.

HST/8050-G20 (Rev 3)

0425

17840
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PRA Boards

PRA cards accept one differential input per 16 channels in addition to having software-controlled referencing. In order
to choose which reference is used as the differential input, a removable input adaptor board (noseboard) is used. The
three types of noseboards are the CA-11, CA-12, and CA-13.

CA-11

The CA-11 input adaptor board always selects the Reference #1 signal from the headset for differential subtraction in
the preamp. This signal is connected to pin 12 of the noseboard, as shown below. All 16 channels are measured

against Reference #1.
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CA-12
The CA-12 noseboard allows the user to select Reference #1 (pin 12) or Reference #2 (pin 26) by setting a jumper.
The reference selection made on the CA-12 board only affects the default reference that is used by the preamplifier in
the absence of any programmable configuration. The programmable reference selection applied to the pre-amplifier
supersedes this default. All 16 channels are measured against the selected reference.
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The jumper configuration for the CA-13 is horizontal which allows it to be configured when the PRA-E boards are
stacked. It functions the same as the CA-12, with all 16 channels being measured against the selected reference.
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PRA2 Boards

PRA-F boards accept two differential inputs per 16 recording channels. The PRA-F may be configured to use either of
these differential inputs for all 16 recording channels, or it may be configured to use one differential input for one
group of eight channels and the other differential input for the other group of eight channels. This feature may be
especially useful for comparing the relative noise performance of two different preamp configurations. You may also
configure the PRA-F to ignore both the reference signal and the buffered ground signal from the headset and to use
the local ground of the preamp instead. The jumpers are either located inside the preamp box or outside the preamp
box. If the jumpers are located inside the preamp box and you decide to change the reference configuration, you will
need to un-stack the preamplifier cards. Be sure to make a note of the order in which the preamp boards are stacked
before disassembling them. They should be re-stacked in the same order after the jumpers have been re-configured

PRA2 Board Input
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Reference Selection
Channels 1-8
13 = Ref 1
J4 — Ref 2 . 5
J5 — GND ] Use Reference #1 Use Reference #2 Use APBX ¢

for channels 1-8 for channels 1-8 for channels 1-8
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Use APBX ¢
for channels 9-16

Use Reference #2
for channels 9-16

Use Reference #1
Reference Selection ’ for channels 9-16
Channels 9-16

J7 — Ref 1

J8 — Ref 2

J9 — GND
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