
Electro Optical Components, Inc.
5460 Skylane Boulevard, Santa Rosa, CA 95403

Toll Free: 855-EOC-6300
www.eoc-inc.com  |    info@eoc-inc.com

f e m t o ®  P R o D U C t  o v e R v i e w

S o p h i S t i c a t e d  t o o l S  f o r  S i g n a l  r e c o v e r y

http://www.eoc-inc.com
mailto:info%40eoc-inc.com?subject=info%20request%20from%20PDF
/amplifiers-photoreceivers/electronic-amplifiers-photoreceivers/


DL
Pv

A

va
ria

bl
e 

ga
in

 u
p 

to
 1

00
 d

B,
   

in
pu

t u
p 

to
 1

 t
Ω

, v
er

y 
lo

w
 

no
is

e 
do

w
n 

to
 0

.4
 n

v/
√h

z

F
E

M
T

O
 A

M
p

l
iF

iE
r

 s
E

l
E

c
T

iO
n

 g
u

id
E

W
ha

t K
in

d 
of

 a
pp

lic
at

io
n 

do
 y

ou
 h

av
e?

a 
lo

w
 im

pe
da

nc
e 

or
 v

ol
ta

ge
 S

ou
rc

e 
e.

g.
  

re
si

st
iv

e 
el

em
en

t, 
co

il,
 t

he
rm

op
ile

, f
as

t  
ph

ot
om

ul
tip

lie
r (

pM
t)

 o
r M

ul
ti 

ch
an

ne
l  

pl
at

e 
(M

cp
) w

ith
 5

0 
o

hm
 t

er
m

in
at

io
n,

   
hi

gh
 B

an
dw

id
th

 S
ou

rc
e

a 
hi

gh
 im

pe
da

nc
e 

or
 c

ur
re

nt
 S

ou
rc

e 
e.

g.
  

ph
ot

od
io

de
, p

ho
to

m
ul

tip
lie

r (
pM

t)
,  

io
ni

za
tio

n 
de

te
ct

or
, f

ar
ad

ay
 c

up
, c

ap
ac

iti
ve

  
pi

ck
up

, S
ca

nn
in

g 
tu

nn
el

in
g 

M
ic

ro
sc

op
e 

ti
p 

 
(S

tM
), 

M
ul

ti 
ch

an
ne

l p
la

te
 (M

cp
)

a 
ch

ar
ge

 S
ou

rc
e 

w
ith

 n
o 

av
er

ag
e 

dc
  

Ba
ck

gr
ou

nd
 c

ur
re

nt
 e

.g
. p

yr
o-

 o
r  

pi
ez

oe
le

ct
ric

 d
et

ec
to

r, 
tu

ni
ng

 f
or

k 
Q

ua
rtz

  
cr

ys
ta

l, 
le

ng
th

 e
xt

en
si

on
 r

es
on

at
or

ph
as

e 
Se

ns
iti

ve
 a

nd
 f

re
qu

en
cy

  
Se

le
ct

iv
e 

M
ea

su
re

m
en

t o
f S

m
al

l S
ig

na
ls

  
po

te
nt

ia
lly

 B
ur

ie
d 

in
 n

oi
se

am
pl

ifi
ca

tio
n 

of
 S

m
al

l 
el

ec
tr

ic
al

 S
ig

na
ls

W
ha

t W
ill

 y
ou

 c
on

ne
ct

 to
  

th
e 

am
pl

ifi
er

 in
pu

t?

W
hi

ch
 M

ax
im

um
 B

an
dw

id
th

 d
o 

yo
u 

re
qu

ire
?

Cu
rr

en
t (

tr
an

si
m

pe
da

nc
e)

 A
m

pl
ifi

er
Ch

ar
ge

 A
m

pl
ifi

er

W
hi

ch
 M

ax
im

um
 B

an
dw

id
th

 d
o 

yo
u 

re
qu

ire
?

vo
lta

ge
 A

m
pl

ifi
er

Lo
ck

-i
n 

Am
pl

ifi
er

Up
 to

 1
5 

M
hz

Up
 to

 5
00

 M
hz

Up
 to

 1
00

 k
hz

Up
 to

 2
 g

hz
Up

 to
 5

00
 k

hz
Up

 to
 4

00
 M

hz

Li
A-

m
v-

15
0

Up
 to

 4
5 

kh
z, 

  
Ul

tra
 c

om
pa

ct
 p

ac
ka

ge

HS
A-

X

fi
xe

d 
ga

in
 u

p 
to

 4
0 

dB
  

(5
,0

00
 v

/a
), 

Ul
tra

 c
om

pa
ct

 p
ac

ka
ge

HC
A

fi
xe

d 
ga

in
 u

p 
 

to
 1

06  v
/a

,  
up

 to
 4

00
 M

hz

LC
A

fi
xe

d 
ga

in
 u

p 
to

 1
013

 v
/a

,  
Ul

tra
 l

ow
 n

oi
se

  
do

w
n 

to
 0

.2
 fa

/√
hz

Hv
A

fi
xe

d 
or

 v
ar

ia
bl

e 
ga

in
  

up
 to

 6
0 

dB
,  

 
co

m
pa

ct
 p

ac
ka

ge

 L
iA

-B
v(

D)
-1

50

Up
 to

 1
20

 k
hz

,  
 

lo
w

 c
os

t 1
9“

 B
oa

rd
, i

de
al

 fo
r 

M
ul

ti 
ch

an
ne

l a
pp

lic
at

io
ns

HS
A-

Y

fi
xe

d 
ga

in
 u

p 
to

 6
0 

dB
  

(5
0,

00
0 

v/
a)

, 2
 S

ig
na

l  
o

ut
pu

ts
, d

c 
M

on
ito

r

DH
PC

A-
10

0 

va
ria

bl
e 

ga
in

 fr
om

  
10

2  
to

 1
08  v

/a
,  

hi
gh

 S
pe

ed

DL
PC

A-
20

0

va
ria

bl
e 

ga
in

 fr
om

  
10

3  
to

 1
011

 v
/a

,  
ve

rs
at

ile
 U

se

DH
Pv

A

va
ria

bl
e 

ga
in

 u
p 

to
 6

0 
dB

,  
ve

ry
 l

ow
 t

em
pe

ra
tu

re
 d

rif
t  

an
d 

fl
at

 f
re

qu
en

cy
 r

es
po

ns
e

Li
A-

m
v(

D)
-2

00

 U
p 

to
 1

20
 k

hz
, M

od
ul

e 
 

ho
us

in
g,

 S
ig

na
l f

ilt
er

s,
 id

ea
l  

fo
r o

eM
 a

pp
lic

at
io

ns
 

DU
Pv

A

va
ria

bl
e 

ga
in

 u
p 

to
 7

0 
dB

,  
ex

ce
pt

io
na

l l
ow

 n
oi

se
 a

nd
  

fl
at

 f
re

qu
en

cy
 r

es
po

ns
e

DD
PC

A-
30

0

va
ria

bl
e 

ga
in

 fr
om

  
10

4  
to

 1
013

 v
/a

,  
Su

b-
fa

 S
en

si
tiv

ity

HL
vA

lo
ga

rit
hm

ic
 a

m
pl

ifi
er

 w
ith

  
80

 d
B 

dy
na

m
ic

 r
an

ge
,  

dc
 c

ou
pl

ed

HQ
A-

15
m

-1
0t

 

10
13

 v
/c

 g
ai

n,
  

W
id

e 
o

pe
ra

tin
g 

ra
ng

e



T A B l E  O F  c O n T E n T s

H i g h  s p e e d  c h a r g e  A m p l i f i e r   ■   M o d e l  h Q a - 1 5 M - 1 0 t  . . . . . . . . . . . . . . . . . .   4

u l t r a  l o w  n o i s e  c u r r e n t  A m p l i f i e r s   ■   S e r i e s  l c a  . . . . . . . . . . . . . . . . . . . .   5

H i g h  s p e e d  c u r r e n t  A m p l i f i e r s   ■   S e r i e s  h c a  . . . . . . . . . . . . . . . . . . . . . . .   5

s u b  F e m t o  A m p e r e  c u r r e n t  A m p l i f i e r   ■   M o d e l  d d p c a - 3 0 0   . . . . . . . . . . . . . .  6

V a r i a b l e  g a i n  l o w  n o i s e  c u r r e n t  A m p l i f i e r   ■   M o d e l  d l p c a - 2 0 0   . . . . . . . . . .  6

V a r i a b l e  g a i n  H i g h  s p e e d  c u r r e n t  A m p l i f i e r    ■   M o d e l  d h p c a - 1 0 0 . . . . . . . . . .   7

V a r i a b l e  g a i n  1 0 0  k H z  V o l t a g e  A m p l i f i e r s   ■   S e r i e s  d l p v a - 1 0 0 . . . . . . . . . . . .   8

W i d e b a n d  V o l t a g e  A m p l i f i e r s   ■   S e r i e s  h v a  . . . . . . . . . . . . . . . . . . . . . . . .   8
 
V a r i a b l e  g a i n  1 0 0 / 2 0 0  M H z  V o l t a g e  A m p l i f i e r s   ■   S e r i e s  d h p v a  . . . . . . . . . . .   9

l o g a r i t h m i c  W i d e b a n d  V o l t a g e  A m p l i f i e r   ■   M o d e l  h l v a - 1 0 0  . . . . . . . . . . . . .   9
 
H i g h  s p e e d  g H z  A m p l i f i e r s   ■   S e r i e s  h S a - X  . . . . . . . . . . . . . . . . . . . . . . . .   10

H i g h  s p e e d  g H z  A m p l i f i e r s   ■   S e r i e s  h S a - y  . . . . . . . . . . . . . . . . . . . . . . . .   10

V a r i a b l e  g a i n  g H z  V o l t a g e  A m p l i f i e r s   ■   S e r i e s  d U p v a  . . . . . . . . . . . . . . . . .   11

M i n i a t u r e  l o c k - i n  A m p l i f i e r  M o d u l e s   ■   S e r i e s  l i a - M v - 1 5 0  . . . . . . . . . . . . . .   12

l o c k - i n  A m p l i f i e r  M o d u l e s   ■   S e r i e s  l i a - M v ( d ) - 2 0 0 . . . . . . . . . . . . . . . . . . . .   12

s i n g l e - B o a r d  l o c k - i n  A m p l i f i e r s   ■   S e r i e s  l i a - B v ( d ) - 15 0 . . . . . . . . . . . . . . . .   13

M u l t i - c h a n n e l  l o c k - i n  A m p l i f i e r  r a c k   ■   S e r i e s  S c - l i a - S . . . . . . . . . . . . . . .   13

F e m t o w a t t  p h o t o r e c e i v e r   ■   S e r i e s  f W p r - 2 0  . . . . . . . . . . . . . . . . . . . . . . . .   15

4 0 0  k H z  l o w  n o i s e  p h o t o r e c e i v e r   ■   S e r i e s  l c a - S - 4 0 0 K  . . . . . . . . . . . . . . . . .   15

5 0 0  k H z  V a r i a b l e  g a i n  p h o t o r e c e i v e r   ■   S e r i e s  o e - 2 0 0 . . . . . . . . . . . . . . . . . .   16

2 0 0  M H z  H i g h  s p e e d  p h o t o r e c e i v e r   ■   S e r i e s  h c a - S - 2 0 0 M . . . . . . . . . . . . . . . .   16

4 0 0  M H z  H i g h  s p e e d  p h o t o r e c e i v e r   ■   S e r i e s  h c a - S - 4 0 0 M . . . . . . . . . . . . . . . .   17

2  g H z  H i g h  s p e e d  p h o t o r e c e i v e r   ■   S e r i e s  h S a - X - S  . . . . . . . . . . . . . . . . . . . .   17

p o w e r  s u p p l y   ■   S e r i e s  p S - 1 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   18

u s B  c o n t r o l  i n t e r f a c e   ■   M o d e l  l U c i - 1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .   18

c u s t o m - d e s i g n e d  s o l u t i o n s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   19



c H A r g E  A M p l i F i E r

4

H i g h  s p e e d  c h a r g e  A m p l i f i e r   ■   M o d e l  h Q a - 1 5 M - 1 0 t

■  High Gain of 10 v/pC
■  wide operating Range from 250 Hz to 15 mHz 
■  Low input Noise of 40 x 10-21 C/√Hz and 700 pv/√Hz
■   ideal for AC Coupled Charge Sources Like Pyro- and Piezoelectric Detectors,  

tuning fork Quartz Crystals and Length extension Resonators
■  typical Applications are Atomic force microscopy, optical measurements  
 and Charged Particle Beam monitoring

model HQA-15m-10t
Charge Gain 1013 v/c
equivalent Current Gain 1.6 x 106 v/a @ 1 Mhz Sinusoidal input Signal
Lower Cut-off frequency 250 hz (ac only)
Upper Cut-off frequency 15 Mhz
input Charge Noise  40 x 10-21 c/√hz
equivalent input Current Noise 250 fa/√hz @ 1 Mhz Sinusoidal input Signal
input voltage Noise 700 pv/√hz @ 1 Mhz
input impedance 1 gΩ // 1 nf 
effective AC input impedance 20 Ω @ 1 Mhz Sinusoidal input Signal
output Performance 10 vp-p @ > 1 MΩ load
Power Supply ± 15 v, ± 35 ma typ.
Case 115 x 60 x 45 mm (l x W x h), Weight 200 g (0.44 lbs)

Maximum recommended source capacitance is 1 nf. not suited for sources producing an average dc background current. 
output short-circuit protected. power supply via 3-pin leMo socket. a mating connector is provided with the device. optional 
power supply pS-15 available. for further information please view the datasheet at www.femto.de. 

Model hQa-15M-10t 



c u r r E n T  A M p l i F i E r s  ( T r a n s i m p e d a n c e  A m p l i f i e r s )

5

u l t r a  l o w  n o i s e  c u r r e n t  A m p l i f i e r s   ■   S e r i e s  l c a

■  Ultra Low input Noise down to 0.2 fA/√Hz

■  Gain up to 1013 v/A

■  Bandwidth DC up to 400 kHz

■  Bandwidth and Gain independent of Source  
 Capacitance up to 10 nf (1 nf for LCA-400K-10m)

■  Compact and Highly Shielded Case for Use Close  
 to the Signal Source

■  ideal for Photodiodes, Stms and ionization Detectors 

model - 3 dB Band- Noise Current transimpe- Rise/fall time 
 width (DC ...)  dance (Gain)
LCA-2-10t    2 hz 0.2 fa/√hz 1012 & 1013 v/a 200 ms
LCA-30-1t  30 hz 0.5 fa/√hz 1 x 1012 v/a 12 ms
LCA-30-200G  30 hz 0.5 fa/√hz 2 x 1011 v/a  12 ms
LCA-200-100G 200 hz 1.5 fa/√hz 1 x 1011 v/a 2 ms
LCA-200-10G 200 hz 1.5 fa/√hz 1 x 1010 v/a 2 ms
LCA-1K-5G   1 khz    3 fa/√hz 5 x 109  v/a 400 µs
LCA-2K-2G   2 khz 4.5 fa/√hz 2 x 109 v/a 200 µs
LCA-4K-1G   4 khz 6.5 fa/√hz 1 x 109 v/a 100 µs
LCA-10K-500m  10 khz 10  fa/√hz 5 x 108 v/a 40 µs
LCA-20K-200m  20 khz 14 fa/√hz 2 x 108 v/a 20 µs
LCA-40K-100m  40 khz 19  fa/√hz 1 x 108 v/a 10 µs
LCA-100K-50m 100 khz 30  fa/√hz 5 x 107 v/a 4 µs
LCA-200K-20m 200 khz 40  fa/√hz 2 x 107 v/a 2 µs
LCA-400K-10m 400 khz 65  fa/√hz 1 x 107 v/a 1 µs

Bandwidth and rise/fall times are independent of detector capacitance. guaranteed and tested up to  
10 nf for each amplifier (1 nf for lca-400K-10M). output voltage ± 10 v @ > 1 MΩ load. offset  
adjustable by trimpot. output short-circuit protected. power supply ± 15 v via 3-pin leMo socket.  
a mating connector is provided with the device. optional power supply pS-15 available. for further  
information please view the datasheet at www.femto.de.

Series lca

■  High Bandwidth from DC up to 400 mHz
■  optimized models for High Source  
 Capacitance up to 2 nf
■  Adjustable Bias voltage and offset
■  ideal for fast and Large Area Photodiodes,  
 Pmts and ionization Detectors

H i g h  s p e e d  c u r r e n t  A m p l i f i e r s   ■   S e r i e s  h c a

model - 3 dB Band-  Noise transimpe- Rise/fall  max. Detector 
 with (DC …) Current dance (Gain) time Capacitance
HCA-1m-1m   1 Mhz 270 fa/√hz 1 x 106 v/a 350 ns  50 pf
HCA-1m-1m-C   1 Mhz 3.5 pa/√hz 1 x 106 v/a 350 ns   2 nf
HCA-2m-1m   2 Mhz 340 fa/√hz 1 x 106 v/a 180 ns  25 pf
HCA-2m-1m-C   2 Mhz 3.5 pa/√hz 1 x 106 v/a 180 ns     1 nf
HCA-4m-500K   4 Mhz 490 fa/√hz 5 x 105 v/a  90 ns  15 pf
HCA-4m-500K-C   4 Mhz 3.5 pa/√hz 5 x 105 v/a  90 ns 500 pf
HCA-10m-100K  10 Mhz 1.1 pa/√hz 1 x 105 v/a  35 ns  15 pf
HCA-10m-100K-C  10 Mhz 3.5 pa/√hz 1 x 105 v/a  35 ns 150 pf
HCA-20m-100K-C  20 Mhz 3.5 pa/√hz 1 x 105 v/a  18 ns  50 pf
HCA-40m-100K-C  40 Mhz 3.7 pa/√hz 1 x 105 v/a  10 ns  30 pf
HCA-100m-50K-C 100 Mhz 3.8 pa/√hz 5 x 104 v/a  3.5 ns  20 pf
HCA-200m-20K-C 200 Mhz 4.9 pa/√hz 2 x 104 v/a  1.9 ns   8 pf
HCA-400m-5K-C 400 Mhz  21 pa/√hz 5 x 103 v/a  1.0 ns  10 pf

the maximum detector capacitance listed above means that up to this value the specified bandwidth  
(± 15 %) is guaranteed. larger capacitances are also possible but will influence the bandwidth.  
output voltage ± 1.5 v @ 50 Ω load. offset adjustable by trimpot. output short-circuit protected.  
adjustable bias output (- 12 v ... + 12 v) for biasing photodetectors. power supply ± 15 v via 3-pin 
leMo socket. a mating connector is provided with the device. optional power supply pS-15 available.  
for further information please view the datasheet at www.femto.de.

Series hca



V a r i a b l e  g a i n  l o w  n o i s e  c u r r e n t  A m p l i f i e r   ■   M o d e l  d l p c a - 2 0 0

■  variable Gain over 9 Decades from 103 to 1011 v/A
■  Low input Noise down to 4 fA/√Hz
■  Bandwidth up to 500 kHz
■  Adjustable offset and Bias voltage
■  Switchable AC/DC Coupling and 10 Hz Low Pass  
 filter for Precise DC measurements
■  manual and Remote Control operation
■  Designed for Photodetectors, Stms,  
 ionization Detectors, as Pre-Amplifier for Lock-ins,  
 A/D Converters and for General Lab Use

Model dlpca-200

Model ddpca-300

c u r r E n T  A M p l i F i E r s  ( T r a n s i m p e d a n c e  A m p l i f i e r s )

6

■  0.4 fA Peak-Peak Noise 
■   variable Gain over 10 Decades 

from 104 to 1013 v/A for Sub-fA  
to mA measurements 

■  Sub-fA Drift 
■   optimized for DC to 400 Hz  

measurements
■   Adjustable Bias voltage on input 

for DUt Biasing 
■   manual and Remote Control  

operation
■   ideal for i/v Characterization of  

moS and Jfet Structures, Ultra  
Low Current and High Resistance 
measurements, Quantum and  
Biotech experiments, and as  
easy to Use Sub femto Amp  
Add-on to an existing Digital  
voltmeter or A/D Converter

V a r i a b l e  g a i n  s u b  F e m t o  A m p e r e  c u r r e n t  A m p l i f i e r    ■   M o d e l  d d p c a - 3 0 0

model DLPCA-200
Performance Range Low Noise      High Speed
transimpedance [v/A] 103 104 105 106 107 108 109 105 106 107 108 109 1010 1011

Bandwidth (-3 dB) [kHz] 500 500 400 200  50 7 1.1  500  500  400  200  50  7  1.1 
Rise time (10% - 90 %) 700 ns 700 ns 900 ns 1.8 µs 7 µs 50 µs 300 µs 700 ns 700 ns 900 ns 1.8 µs 7 µs 50 µs 300 µs
equ. input Noise [/√Hz] 20 pa 2.3 pa 450 fa 130 fa 43 fa 13 fa 4.3 fa 13 pa 1.8 pa 440 fa 130 fa 43 fa 13 fa 4.3 fa
Low Pass filter Switchable to 10 hz
output Performance ± 10 v @ > 1MΩ load
Bias voltage adjustable ± 10 v, max. 22 ma, connected to Shield of Bnc input Socket, Switchable to gnd
Power Supply ± 15 v, + 120 ma / - 80 ma typ.
Control interface 5 opto-isolated digital inputs, ttl/cMoS compatible, analog offset control voltage input
Case 170 x 60 x 45 mm (l x W x h), Weight 320 g (0.74 lbs)

Bandwidth and rise/fall times are independent of detector capacitance up to 1 nf. offset adjustable by trimpot or external control voltage. led overload indication. input protected against  
± 3 kv transients. output short-circuit protected. power supply via 3-pin leMo socket. a mating connector is provided with the device. optional power supply pS-15 available. for further  
information please view the datasheet at www.femto.de.

model DDPCA-300
transimpedance [v/A] 104 105 106 107 108 109 1010 1011 1012 1013

Bandwidth (-3 dB) [Hz] 400 400 400 400  150 150 20 20 1 1
Rise time (10% - 90 %) 0.8 ms 0.8 ms 0.8 ms 0.8 ms 2.3 ms 2.3 ms 17 ms 17 ms 350 ms 350 ms
equ. input Noise [/√Hz] 45 pa 45 pa 0.45 pa 0.45 pa 15 fa 15 fa 1.3 fa 1.3 fa 0.2 fa 0.2 fa
Low Pass filter Switchable to 0.1 hz, 0.7 hz or full Bandwidth
output Performance ± 10 v @ > 1 MΩ load
Bias voltage ± 10 v, adjustable by trimpot or external control voltage, max. 10 ma,  
 connected to center pin of Bnc input Socket
Power Supply ± 15 v, + 70 ma / - 15 ma typ.
Control interface 4 opto-isolated digital inputs, ttl/cMoS compatible, analog Bias control voltage input
Case 170 x 60 x 45 mm (l x W x h), Weight 320 g (0.74 lbs)

offset adjustable by trimpot. led overload indication. input protected against ± 2 kv transients. output short-circuit protected.  
power supply via 3-pin leMo socket. a mating connector is provided with the device. optional power supply pS-15 available. for further 
information please view the datasheet at www.femto.de. 



■   variable Gain over 7 Decades  
from 102 to 108 v/A 

■  Bandwidth up to 200 mHz 
■   1.8 ns minimum Rise time 
■  Switchable Signal filters and AC/DC Coupling
■  Adjustable offset and Bias voltage
■  manual and Remote Control operation
■   ideal for fast Photodetectors, as Pre-Amplifier 

for oscilloscopes, Rf Lock-ins and for  
General Lab Use

model DHPCA-100
Performance Range Low Noise     High Speed
transimpedance [v/A] 102 103 104 105 106 107 103 104 105 106 107 108

Bandwidth (-3 dB) [mHz] 200 80 14 3.5  1.8 0.22 175  80  14  3.5  1.8  0.22 
Rise time (10% - 90 %) 1.8 ns 4.4 ns 25 ns 0.1 µs 0.2 µs 1.6 µs 2.0 ns 4.4 ns 25 ns 0.1 µs 0.2 µs 1.6 µs
equ. input Noise [/√Hz] 200 pa 16 pa 2.1 pa 500 fa 170 fa 60 fa 140 pa 6.0 pa 1.5 pa 450 fa 150 fa 55 fa  
Low Pass filter Switchable to 1 Mhz, 10 Mhz or full Bandwidth
output Performance ± 1 v @ 50 Ω load
Bias voltage adjustable ± 10 v, max. 22 ma, connected to Shield of Bnc input Socket, Switchable to gnd
Power Supply ± 15 v, + 110 ma/ - 90 ma typ.
Control interface 7 opto-isolated digital inputs, ttl/cMoS compatible, analog offset control voltage input
Case 170 x 60 x 45 mm (l x W x h), Weight 320 g (0.74 lbs)

offset adjustable by trimpot or external control voltage. led overload indication. input protected against ± 3 kv transients. output short-circuit protected.  
power supply via 3-pin leMo socket. a mating connector is provided with the device. optional power supply pS-15 available. for further information please view  
the data sheet at www.femto.de.

V a r i a b l e  g a i n  H i g h  s p e e d  c u r r e n t  A m p l i f i e r    ■   M o d e l  d h p c a - 1 0 0

V a r i a b l e  g a i n  c u r r e n t  A m p l i f i e r s    ■   c o m p a r i s o n

Model dhpca-100

c u r r E n T  A M p l i F i E r s  ( T r a n s i m p e d a n c e  A m p l i f i e r s )
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model DDPCA-300 DLPCA-200 DHPCA-100 
Gain Range 104 – 1013 v/a  103 – 1011 v/a 102 – 108 v/a 
max. Bandwidth dc to 400 hz dc to 500 khz dc to 200 Mhz
min. Rise time 800 µs 700 ns  1.8 ns 
min. Spectral Noise  0.2 fa/√hz 4 fa/√hz 55 fa/√hz
min. integrated Broadband Noise 0.4 fa peak-peak or 0.06 fa rms 200 fa peak-peak or 30 fa rms 500 pa peak-peak or 75 pa rms
main Differentiator  Sub femto ampere Sensitivity Broad application range  Mhz Speed
Common features Manual and remote control operation 
 adjustable offset and Bias voltage
 compact design for Use close to the Signal Source
 extremely Well Shielded housing to avoid noise pick-Up



V a r i a b l e  g a i n  1 0 0  k H z  V o l t a g e  A m p l i f i e r s   ■   S e r i e s  d l p v a - 1 0 0

Model dlpva-100-B-S

■  Low input Noise down to 400 pv/√Hz
■  variable Gain up to 100 dB (x 100,000)
■  Single ended or Differential input with 
 Common mode Rejection (CmRR) up to 120 dB
■  High input impedance up to 1 tΩ
■  for Amplification of Low frequency Signals  
 from Low to medium impedance Sources 

model DLPvA-100-BUN-S DLPvA-100-BLN-S DLPvA-100-B-S DLPvA-100-B-D DLPvA 100-f-S DLPvA-100-f-D
input stage Single ended, Bipolar Single ended, Bipolar Single ended, Bipolar true differential, Bipolar Single ended, fet true differential, fet
input 1 kΩ, Bnc 1 MΩ, Bnc 1 MΩ, Bnc 1 MΩ, leMo 1 tΩ, Bnc 1 tΩ, leMo
Lower Cut-off frequency  1.5 hz (ac only) dc/1.5 hz dc/1.5 hz dc/1.5 hz dc/1.5 hz dc/1.5 hz
Upper Cut-off frequency  1/100 khz 1/100 khz 1/100 khz 1/100 khz 1/100 khz 1/100 khz
Gain 40/60/80/100 dB 40/60/80/100 dB 20/40/60/80 dB 20/40/60/80 dB 20/40/60/80 dB 20/40/60/80 dB
input Noise voltage 0.4 nv/√hz 0.7 nv/√hz 2.4 nv/√hz 3.6 nv/√hz 5.5 nv/√hz 6.9 nv/√hz
input voltage Drift – 0.5 µv/°c 0.7 µv/°c 0.7 µv/°c 1.3 µv/°c 1.3 µv/°c
CmRR – – – 120 dB Max. – 120 dB Max.
output 50 Ω, Bnc 50 Ω, Bnc 50 Ω, Bnc 50 Ω, Bnc 50 Ω, Bnc 50 Ω, Bnc
output voltage ± 10 v @ > 1 MΩ ± 10 v @ > 1 MΩ ± 10 v @ > 1 MΩ ± 10 v @ > 1 MΩ ± 10 v @ > 1 MΩ ± 10 v @ > 1 MΩ
Control interface ttl/cMoS,opto-isolated ttl/cMoS,opto-isolated ttl/cMoS,opto-isolated ttl/cMoS,opto-isolated ttl/cMoS,opto-isolated ttl/cMoS,opto-isolated

offset adjustable by trimpot or external analog control voltage. led gain setting and overload indication. output short-circuit protected. power supply ± 15 v via 3-pin leMo socket. a mating connector 
is provided with the device. optional power supply pS-15 available. for further information please view the datasheet at www.femto.de.

V O l T A g E  A M p l i F i E r s 

8

W i d e b a n d  V o l t a g e  A m p l i f i e r s   ■   S e r i e s  h v a

■  Bandwidth DC up to 500 mHz
■  Switchable Gain up to 60 dB (x 1,000)
■  very Low Noise down to 0.9 nv/√Hz
■  true DC Coupling Allows Accurate Amplification 
 of Digital Codes and transients with Long Decay time  
 (No Baseline Shift or Signal over/Under-Shoots)
■  ideal as Pre-Amplifier for oscilloscopes and  
 transient Recorders, and for time-Resolved Pulse  
 and transient measurements
 

model HvA-10m-60-B HvA-10m-60-f HvA-200m-40-B HvA-200m-40-f HvA-500m-20-B
Lower Cut-off frequency dc/1 khz dc/1 hz dc/1 khz dc/1 hz dc
Upper Cut-off frequency 10 Mhz 10 Mhz 200 Mhz 200 Mhz 500 Mhz
input impedance 50 Ω, Bnc 1 MΩ, Bnc 50 Ω, Bnc 1 MΩ, Bnc 50 Ω, Bnc
Gain 40/60 dB 40/60 dB 20/40 dB 20/40 dB 20 dB
input Noise voltage 0.9 nv/√hz 4.7 nv/√hz 1.2 nv/√hz 4.5 nv/√hz 3.0 nv/√hz
input voltage Drift 1 µv/°c 2 µv/°c 1 µv/°c 5 µv/°c 10 µv/°c
output voltage ± 3.5 v @ 50 Ω ± 3.5 v @ 50 Ω ± 1 v @ 50 Ω ± 1 v @ 50 Ω ± 1 v @ 50 Ω

output: 50 Ω, Bnc. offset adjustable by trimpot. output short-circuit protected. power supply ± 15 v via 3-pin leMo socket. a mating connector is provided 
with the device. optional power supply pS-15 available. for further information please view the datasheet at www.femto.de.

Model hva-200M-40-B



 V O l T A g E  A M p l i F i E r s
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V a r i a b l e  g a i n  1 0 0 / 2 0 0  M H z  V o l t a g e  A m p l i f i e r s   ■   S e r i e s  d h p v a

model DHPvA-100 DHPvA-200
Lower Cut-off frequency dc/10 hz dc/10 hz
Upper Cut-off frequency 10/100 Mhz, Switchable 20/200 Mhz, Switchable
Gain 10/20/30/40/50/60 dB 10/20/30/40/50/60 dB
Gain Accuracy ± 0.3 dB ± 0.3 dB
input Noise voltage 2.5 nv/√hz 2.5 nv/√hz
input voltage Drift 0.6 µv/°c 0.6 µv/°c
input/output 50 Ω, Bnc 50 Ω, Bnc
output voltage (Power) ± 1 v (+10 dBm) @ 50 Ω load ± 1 v (+10 dBm) @ 50 Ω load 
monitor output dc - 100 khz dc - 100 khz
Control interface ttl/cMoS, opto-isolated ttl/cMoS, opto-isolated

Bandwidth and rise/fall times are independent of gain setting – guaranteed and 100% tested. offset adjustable by trimpot or 
external analog control voltage. led gain setting indication. output short-circuit protected. power supply ± 15 v via 3-pin-
leMo socket. a mating connector is provided with the device. optional power supply pS-15 available. for further information 
please view the datasheet at www.femto.de.

Model dhpva-200

■  variable Gain from 10 dB to 60 dB  
 (x 3 to x 1,000)
■  Bandwidth DC to 200 mHz for all  
 Gain Settings
■  exceptional Low DC Drift of  
 just 0.6 µv/°C
■  Switchable AC/DC Coupling
■  Adjustable offset 
■  ideal as Pre-Amplifier for  
 oscilloscopes, A/D Converters and  
 transient Recorders

l o g a r i t h m i c  W i d e b a n d  V o l t a g e  A m p l i f i e r   ■   M o d e l  h l v a - 1 0 0

■  wide Dynamic Range up to 80 dB
■  5 ns Rise/fall time @ 40 dB Step
■  Switchable input Range
■  DC Coupled, Rectifying input
■  2 nv/√Hz input Noise
■  integrated Sample & Hold Baseline  
 Correction
■  typical Applications: LiDAR Systems, 
 Signal Compression, time-Resolved  
 Pulse and transient measurements 

Model hlva-100

model HLvA-100
input voltage Range Switchable, ± 20 µv … ± 200 mv and ± 200 µv … ± 2 v 
Dynamic Range typ. 60 dB (for accurate amplitude Measurement), Max. 80 dB (Signal detection)
Scaling 12.5 mv/dB, 250 mv/decade @ 50 Ω load
Linearity ± 1 dB (for pulse of Min. 20 ns pulse Width) 
Signal Path dc coupled, rectifying
input Noise voltage 2 nv/√hz 
input voltage Drift 0.6 µv/°c
input/output 50 Ω, Bnc
Rise/fall time 5 ns @ 40 dB Step
output voltage Range + 50 … + 1,075 mv typ. @ 50 Ω load (if output is adjusted to 1 v at 100 mv input)
offset voltage Range ± 2.5 mv on input, ± 500 mv on output
Control interface ttl/cMoS, opto-isolated

offset adjustable by trimpot or external control voltage. power supply ± 15 v via 3-pin leMo socket. a mating connector  
is provided with the device. optional power supply pS-15 available. for further information please view the datasheet at  
www.femto.de.
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H i g H  s p E E d  g H z  A M p l i F i E r s

■  Bandwidth 10 kHz up to 2 GHz
■  fixed Gain of 20 or 40 dB (x 10 or x 100)
■  very Low input Noise down to 330 pv/√Hz (6.6 pA/√Hz)
■  integrated DC Path for easy operation with fast Photodiodes
■  Ultra Compact Package for Use Close to the Signal Source
■  Designed for High Speed Photodiodes, APDs, Pmts and  
 as Pre-Amplifier for fast oscilloscopes and transient Recorders

■  Bandwidth 10 kHz up to 2 GHz
■  fixed Gain of 20, 40 or 60 dB (x 10, x 100 or x 1,000)
■  very Low input Noise down to 330 pv/√Hz (6.6 pA/√Hz)
■  two identical Signal outputs to Avoid external Hf Signal Splitters
■  Additional DC monitor output for measuring  
 Low frequency Background
■  integrated DC Path for easy operation with fast Photodiodes
■  Designed for High Speed Photodiodes, APDs, Pmts and 
 as Pre-Amplifier for fast oscilloscopes and transient Recorders 

model HSA-Y-2-20 HSA-Y-2-40 HSA-Y-1-40 HSA-Y-1-60
Lower Cut-off frequency 10 khz 10 khz 10 khz 10 khz
Upper Cut-off frequency 2 ghz 1.9 ghz 1.1 ghz 1.1 ghz
Rise/fall time (10% - 90%) 180 ps 185 ps 320 ps 320 ps
Gain/ transimpedance 20 dB / 500 v/a 40 dB / 5,000 v/a 40 dB / 5,000 v/a 60 dB / 50,000 v/a
input Noise 680 pv/√hz (14 pa/√hz) 650 pv/√hz (13 pa/√hz) 330 pv/√hz (6.6 pa/√hz) 330 pv/√hz (6.6 pa/√hz)
input vSwR 1.15 1.2 1.45 1.4
input 50 Ω, SMa 50 Ω, SMa 50 Ω, SMa 50 Ω, SMa
Signal output two identical Signal outputs, 50 Ω, SMa, output voltage 2 vp-p (@ 50 Ω load)
monitor output gain 1,000 v/a, output voltage: +/- 10 v (@ > 1 MΩ load), Bandwidth: dc – 100 khz, Bnc
Power Supply ± 15 v, + 190 ma / - 10 ma typ.
Case 110 x 70 x 25 mm (l x W x h), Weight 180 g (0.41 lbs)

integrated dc path. 8-32 and M4 mounting threads. power supply via 3-pin leMo socket. a mating connector is provided with the device.  
optional power supply pS-15 available. for further information please view the datasheet at www.femto.de.

Model hSa-X-2-40

Model hSa-y-1-60

H i g h  s p e e d  g H z  A m p l i f i e r s   ■   S e r i e s  h S a - X

H i g h  s p e e d  g H z  A m p l i f i e r s   ■   S e r i e s  h S a - y

model HSA-X-2-20 HSA-X-2-40 HSA-X-1-40
Lower Cut-off frequency 10 khz 10 khz 10 khz
Upper Cut-off frequency 2 ghz 2 ghz 1.1 ghz
Rise/fall time (10% - 90%) 180 ps 180 ps 320 ps
Gain/transimpedance 20 dB / 500 v/a 40 dB / 5,000 v/a 40 dB / 5,000 v/a
input Noise 650 pv/√hz (13 pa/√hz) 670 pv/√hz (13 pa/√hz) 330 pv/√hz (6.6 pa/√hz)
input vSwR 1.1 1.1 1.3
output voltage 1.9 vp-p (@ 50 Ω load) 1.9 vp-p (@ 50 Ω load) 2 vp-p (@ 50 Ω load)
input /output 50 Ω, SMa 50 Ω, SMa 50 Ω, SMa
Power Supply + 15 v, + 85 ma typ. + 15 v, + 125 ma typ. + 15 v, + 120 ma typ.
Case 80 x 45 x 25 mm (l x W x h), Weight 100 g (0.23 lbs)

integrated dc path. 8-32 and M4 mounting threads. power supply via 3-pin leMo socket. a mating connector is provided with the device.  
optional power supply pS-15 available. for further information please view the datasheet at www.femto.de.
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 H i g H  s p E E d  g H z  A M p l i F i E r s

■  Bandwidth 1 kHz to 1 GHz for all Gain Settings
■  variable Gain from 20 dB to 70 dB (x 10 to x 3,000)
■  very Low input Noise of 330 pv/√Hz

■  exceptional Gain flatness of ± 0.15 dB
■  ideal as Broadband Pre-Amplifier for oscilloscopes  
 and transient Recorders

V a r i a b l e  g a i n  g H z  A m p l i f i e r s   ■   S e r i e s  d U p v a

model DUPvA-1-60 DUPvA-1-70
Lower Cut-off frequency 1 khz 1 khz
Upper Cut-off frequency 1.2 ghz 1.1 ghz
Rise/fall time (10% - 90%) 380 ps 390 ps
Gain 20/30/40/50/60 dB 30/40/50/60/70 dB
Gain flatness ± 0.15 dB ± 0.15 dB
input Noise nf 3.0 dB (450 pv/√hz) nf 1.9 dB (330 pv/√hz)
output Power 10 dBm (-1 dB compression) 11 dBm (-1 dB compression)
output voltage 1.7 vp-p (@ 50 Ω load) 1.7 vp-p (@ 50 Ω load)
input/output 50 Ω, SMa  50 Ω, SMa
Power Supply ± 15 v, + 350 ma / - 100 ma typ. ± 15 v, + 250 ma / - 100 ma typ.
monitor output dc ... 100 khz, Monitor output at d-Sub connector, gain x1
Control interface 3 opto-isolated digital inputs, ttl/cMoS compatible 
Case 165 x 105 x 45 mm (l x W x h), Weight 510 g (1.2 lbs)

led gain setting indication. output short-circuit protected. power supply via 3-pin leMo socket. a mating  
connector is provided with the device. optional power supply pS-15 available. for further information please view 
the data sheet at www.femto.de.

Model dUpva-1-70



model LiA-mv-200-L  LiA-mv-200-H LiA-mvD-200-L LiA-mvD-200-H 
 Single phase Single phase dual phase dual phase
working frequency 5 hz ... 10 khz 50 hz ... 120 khz 5 hz ... 10 khz 50 hz ... 120 khz
time Constants 3 ms – 10 s 300 µs – 1 s 3 ms – 10 s 300 µs – 1 s 
outputs X = in phase  X = in phase, y = Quadrature, r = Magnitude 
 Bnc, ± 10 v full Scale, Short-circuit protected
Sensitivity (full Scale) voltage: 3 µv – 1 v in 1-3-10 Steps / current: 30 pa – 10 µa in 1-3-10 Steps
Gain Accuracy ± 2% for a Sinusoidal input Signal
voltage input Bnc, true differential instrumentation amplifier, noise 12 nv/√hz
Current input Bnc, transimpedance amplifier, gain 100 kv/a, noise 0.4 pa/√hz
Signal filter high pass 0.2 hz – 1 khz and low pass 100 hz – 1 Mhz, User Selectable
Reference input Bnc, ± 100 mv to ± 5 v, Switchable to ttl
Phase adjustable 0° - 360°
Demodulator 80 dB Max. dynamic reserve, Square Wave Mixer
Control interface  16 opto-isolated digital inputs, ttl/cMoS compatible
Case 230 x 105 x 65 mm (l x W x h), Weight 1 kg (2.2 lbs)

led overload, unlocked and power indication. connectors for an optional reference oscillator are inside the mo dule. power supply  
± 15 v via 3-pin leMo socket. a mating connector is provided with the device. optional power supply pS-15 available. for further 
information please view the datasheet at www.femto.de.

l O c k - i n  A M p l i F i E r s

12

■  Single and Dual Phase models 
■  working frequency 5 Hz up to 120 kHz
■  various Signal filters and Configuration  
 options for versatile Use
■  manual And Remote Control operation
■  Designed as Alternative to expensive Desktop  
 Lock-ins for Use in Spectroscopy, Photonics  
 and Laser measurements

Model lia-Mvd-200-h

■  working frequency up to 45 kHz
■  Single ended or true Differential voltage  
 and Current input with Sensitivity down to  
 3 µv and 3 nA for full Scale output 
■  Phase Shifter 0° to 360°
■  manual and Remote Control operation
■  Ultra Compact Package
■  for Laser Stabilization, Spectroscopy,  
 Surface Analysis and Process Control in  
 Scientific and industrial Applications

M i n i a t u r e  l o c k - i n  A m p l i f i e r  M o d u l e s   ■   S e r i e s  l i a - M v - 1 5 0

l o c k - i n  A m p l i f i e r  M o d u l e s   ■   S e r i e s  l i a - M v ( d ) - 2 0 0

Model lia-Mv-150-S

model LiA-mv-150-S LiA-mv-150-D 
 Standard true Differential input
voltage input Bnc, Single ended instrumentation amplifier,  noise 12 nv/√hz leMo, true differential instrumentation amplifier, noise 12 nv/√hz 
Current input Bnc, transimpedance amplifier, gain 1 kv/a,  noise 13 pa/√hz leMo, transimpedance amplifier, gain 1 kv/a, noise 13 pa/√hz
Sensitivity (full Scale) voltage: 3 µv - 100 mv, Switchable in 1-3-10 Steps / current: 3 na - 100 µa, Switchable in 1-3-10 Steps
Gain Accuracy ± 2% for a Sinusoidal input Signal
working frequency 10 hz - 45 khz
Reference input Bnc, ± 100 mv to ± 5 v, Switchable to ttl
Phase adjustable 0° - 360°
Demodulator 55 dB Max. dynamic reserve, Square Wave Mixer
time Constants 3 ms - 10 s, Switchable in 1-3-10 Steps, Slope Switchable 6 or 12 dB/octave  
output Bnc, X (in phase), ± 10 v full Scale, Short-circuit protected 
Control interface 16 opto-isolated digital inputs, ttl/cMoS compatible, 8 Bit phase, 4 Bit time constant, 4 Bit Sensitivity
Power Supply ± 15 v, + 100 ma/ - 60 ma typ.
Case 170 x 60 x 30 mm (l x W x h), Weight 370 g (0.82 lbs)

led overload and unlocked indication. power supply via 3-pin leMo socket. a mating connector is provided with the device. optional power supply pS -15 available. for further information please 
view the datasheet at www.femto.de.



M u l t i - c h a n n e l  l o c k - i n  A m p l i f i e r  r a c k    ■   S e r i e s  S c - l i a - S
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l O c k - i n  A M p l i F i E r s

■  Low-Cost 19” Plug-in Board Design 
■  Single and Dual Phase models 
■  working frequency 5 Hz up to 120 kHz
■  Phase Shifter 0° to 360°

s i n g l e - B o a r d  l o c k - i n  A m p l i f i e r s   ■   S e r i e s  l i a - B v ( d ) - 15 0

Model lia-Bvd-150-h with optional 
Mounting Kit MK-lia-2

■   19’’ Rack System for Series LiA-Bv(D)-150 Lock-in 
Amplifier Boards

■   Different Rack Sizes Suitable for 3 up to 10 Channels 
■   optional interface for Remote Control of the  

installed LiA Boards 
■  integrated Power Supply
■  BNC Sockets for Signal in- and outputs 
■   ideal for Applications Requiring multi-Channel  

Lock-in Detection

model SC-LiA-S
Case width 28, 42, 63 or 84 te 
Case Height 3 he
Channel Count Min. 3, Max. 10 lia-Bv(d)-150 Boards
Connections Signal in-/outputs: Bnc; control interface: d-Sub 25 (if installed)
Control interface either common for all installed channels, or individual for each channel, or none
Power Supply input voltage: 230 vac or 110 vac, output voltage: ± 15 vdc, linear regulated
Case depending on the configuration up to ca. 370 mm x 490 mm x 140 mm (l x W x h),   
 Weight up to ca. 8 kg (17 lbs)

■  voltage and Current input
■  manual and Remote Control operation
■  ideal for multi-Channel, oem and  
 Cost-Sensitive Applications 

model LiA-Bv-150-L  LiA-Bv-150-H LiA-BvD-150-L LiA-BvD-150-H 
 Single phase Single phase dual phase dual phase
working frequency 5 hz ... 10 khz 50 hz ... 120 khz 5 hz ... 10 khz 50 hz ... 120 khz
time Constants 3 ms – 10 s 300 µs – 1 s 3 ms – 10 s 300 µs – 1 s 
outputs X = in phase  X = in phase, y = Quadrature, r = Magnitude 
 ± 10 v full Scale, Short-circuit protected, Signal Monitor output
Sensitivity (full Scale) voltage: 3 µv – 1 v in 1-3-10 Steps / current: 30 pa – 10 µa in 1-3-10 Steps
Gain Accuracy ± 2% for a Sinusoidal input Signal
voltage input true differential instrumentation amplifier, noise 12 nv/√hz
Current input transimpedance amplifier, gain 100 kv/a, noise 0.4 pa/√hz
Signal filter high pass 0.2 hz – 1 khz and low pass 100 hz – 1 Mhz, User Selectable
Reference input ± 100 mv to ± 5 v, Switchable to ttl
Phase adjustable 0° - 360°
Demodulator 80 dB Max. dynamic reserve, Square Wave Mixer
Control interface  16 opto-isolated digital inputs, ttl/cMoS compatible
Dimensions 160 x 100 x 20 mm (l x W x h), Weight 100 g (0.22 lbs)

led overload, unlocked and power indication. power supply ± 15 v. connectors for an optional reference oscillator module are 
on board. optional mounting kit MK-lia-2 avail able. for further information please view the datasheet at www.femto.de.

Model Sc-lia-S
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p H O T O r E c E i V E r s

s e l e c t i o n  g u i d e   ■   p h o t o r e c e i v e r s

model Spectral Calibration Bandwidth min. Rise time max. Conversion min. NeP
 Range wavelength (-3 dB) (10% - 90%) Gain

fwPR-20-Si 320 … 1100 nm - dc … 20 hz 18 ms 0.6 x 1012 v/W 0.7 fW/√hz

fwPR-20-iN 900 … 1700 nm - dc … 20 hz 18 ms 9.5 x 1010 v/W 7.5 fW/√hz

LCA-S-400K-Si 400 … 1100 nm - dc … 400 khz 1 µs 6.2 x 106 v/W 130 fW/√hz

LCA-S-400K-iN 900 … 1700 nm - dc … 400 khz 1 µs 9.5 x 106 v/W 75 fW/√hz

oe-200-Si 320 … 1060 nm 830 nm* dc … 500 khz 700 ns 1.0 x 1011 v/W 10 fW/√hz

oe-200-Uv 190 … 1000 nm 830 nm* dc … 500 khz 700 ns 1.0 x 1011 v/W 17 fW/√hz

oe-200-iN1 900 … 1700 nm 1300 nm* dc … 500 khz 700 ns 1.0 x 1011 v/W 8 fW/√hz

oe-200-iN2 900 … 1700 nm 1550 nm* dc … 500 khz 700 ns 1.0 x 1011 v/W 7 fW/√hz

HCA-S-200m-Si 320 … 1000 nm - dc … 200 Mhz 1.8 ns 1.1 x 104 v/W 9.3 pW/√hz

HCA-S-200m-iN 900 … 1700 nm - dc … 200 Mhz 1.8 ns 1.9 x 104 v/W 5.4 pW/√hz

HCA-S-400m-Si 320 … 1000 nm - dc … 400 Mhz 1.0 ns 2.7 x 103 v/W 40 pW/√hz

HCA-S-400m-iN 900 … 1700 nm - dc … 400 Mhz 1.0 ns 4.8 x 103 v/W 24 pW/√hz

HSA-X-S-1G4-Si 320 … 1000 nm - 10 khz … 1.4 ghz 250 ps 2.5 x 103 v/W 26 pW/√hz

HSA-X-S-2G-iN 900 … 1700 nm - 10 khz … 2 ghz 180 ps 4.8 x 103 v/W 14 pW/√hz

* optical calibration available for fiber optic models only.

HsA-X-s

FWpr

10 Hz 1 kHz 100 kHz 10 MHz 1 gHz

fW
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F e m t o w a t t  p h o t o r e c e i v e r   ■   S e r i e s  f W p r - 2 0

Model fWpr-20-in
post holder and post not included

4 0 0  k H z  l o w  n o i s e  p h o t o r e c e i v e r   ■   S e r i e s  l c a - S - 4 0 0 K

model LCA-S-400K-Si LCA-S-400K-iN
Spectral Range 400 … 1100 nm 900 … 1700 nm
Bandwidth (-3 dB) dc … 400 khz dc … 400 khz
Rise time (10% - 90%) 1 µs 1 µs
transimpedance Gain 1 x 107 v/a 1 x 107 v/a
max. Conversion Gain 6.2 x 106 v/W (@ 900 nm) 9.5 x 106 v/W (@ 1550 nm)
min. NeP 130 fW/√hz (@ 900 nm) 75 fW/√hz (@ 1550 nm)
Saturation Power 1.6 µW (@ 900 nm) 1 µW (@ 1550 nm)
Detector Si pin, ø 2.5 mm ingaas pin, ø 0.5 mm 
input free Space, 25 mm ø flange 
output Bnc
output voltage Range ± 10 v @ > 1 MΩ load
Power Requirements ± 15 v, ± 40 ma typ.

threaded M4 and 8-32 holes for mounting on standard posts. 25 mm ø flange compatible with 
microbench systems. offset adjustable by trimpot. fiber optic input and ac-coupling optional.  
output short-circuit protected. power supply via 3-pin leMo socket. a mating connector is  
provided with the device. optional power supply pS-15 available. for further information please 
view the datasheet at www.femto.de.

■  Low Noise: min. NeP 75 fw/√Hz Allows 
 Detection down to 1 nw
■  High Gain: max. 9.5 x 106 v/w
■  Broad wavelength Range:  400 to 1700 nm

■  for Spectroscopy, General Purpose  
 opto-electronic measurements and as  
 optical front-end for oscilloscopes,  
 A/D Converters and Lock-in Amplifiers

Model lca-S-400K-Si
post holder and post not included

model fwPR-20-Si fwPR-20-iN
Spectral Range 320 … 1100 nm 900 … 1700 nm
Bandwidth (-3 dB) dc … 20 hz dc … 20 hz
Rise time (10% - 90%) 18 ms 18 ms
transimpedance Gain 1 x 1012 v/a 1 x 1011 v/a
max. Conversion Gain 0.6 x 1012 v/W (@ 960 nm) 0.95 x 1011 v/W (@ 1550 nm)
min. NeP 0.7 fW/√hz (@ 960 nm) 7.5 fW/√hz (@ 1550 nm)
Saturation Power 18 pW (@ 960 nm) 110 pW (@ 1550 nm)
Detector Si, 1.1 x 1.1 mm2 ingaas pin, ø 0.5 mm 
input free Space, 25 mm ø flange 
output Bnc
output voltage Range ± 10 v @ > 1 MΩ load
Power Requirements ± 15 v, ± 15 ma typ.

threaded M4 and 8-32 holes for mounting on standard posts. 25 mm ø flange compatible with 
microbench systems. offset adjustable by trimpot. fiber optic input optional. output short-circuit  
protected. power supply via 3-pin leMo socket. a mating connector is provided with the device.  
optional power supply pS-15 available. for further information please view the datasheet at  
www.femto.de.

p H O T O r E c E i V E r s

■   Ultra Low Noise:  
min. NeP 0.7 fw/√Hz Allows Direct 
Detection down to 50 fw

■   Ultra High Gain Amplifier with 
transimpedance of up to 1012 v/A

■   for fluorescence measurements,  
Spectroscopy, Chromatography,   
electrophoresis and as Replacement  
for Photomultiplier tubes (Pmts) and  
Avalanche Photodiodes (APDs)
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p H O T O r E c E i V E r s

5 0 0  k H z  V a r i a b l e  g a i n  p h o t o r e c e i v e r    ■   S e r i e s  o e - 2 0 0

■  variable Gain over 9 Decades Allows Detection of fw to mw
■  High Speed: min. Rise time 700 ns, max. Bandwidth 500 kHz
■  Low Noise: NeP down to 7 fw/√Hz
■  Broad Spectral Range: 190 to 1700 nm
■  optical Calibration for fiber optic models
■   Applications: All Purpose Lab Photoreceiver, fiber Alignment 

Systems, fast Power monitoring, Linearity measurements 
over 10 Decades, industrial Control Systems

model oe-200-Si oe-200-Uv oe-200-iN1 oe-200-iN2
Spectral Range 320 … 1060 nm 190 … 1000 nm 900 … 1700 nm 900 … 1700 nm
Calibration wavelength 830 nm 830 nm 1300 nm 1550 nm
max. Bandwidth (-3 dB) dc … 500 khz dc … 500 khz dc … 500 khz dc … 500 khz
min. Rise time (10% - 90%) 700 ns 700 ns 700 ns 700 ns
Conversion Gain Range 103 - 1011 v/W 103 - 1011 v/W 103 - 1011 v/W 103 - 1011 v/W
min. NeP 10 fW/√hz 17 fW/√hz 8 fW/√hz 7 fW/√hz
optical Power input Range ca. 100 fW … 2 mW ca. 200 fW … 2 mW ca. 100 fW … 2 mW ca. 100 fW … 2 mW
Detector Si pin, ø 1.2 mm Si pin, 1.1 x 1.1 mm2 ingaas pin, ø 0.1 mm  ingaas pin, ø 0.1 mm 
input free Space, fc, SMa free Space, fc, SMa free Space, fc free Space, fc 
output Bnc
output voltage Range ± 10 v @ > 1 MΩ load
Accuracy ± 1 % electrical, ± 5 % electro optical for fiber optic Models, ± 15 % electro optical for free Space Models
Lowpass filter Switchable to 10 hz
Power Requirements ± 15 v, + 150 ma / - 100 ma typ.
Control interface 5 opto-isolated digital inputs, ttl/cMoS compatible, analog offset control voltage input
Case 170 x 60 x 45 mm (l x W x h), Weight 320 g (0.74 lbs)

offset adjustable by trimpot or external control voltage. led overload indication. output short-circuit protected. power supply via 3-pin leMo socket. a mating connector is provided with 
the device. optional power supply pS-15 available. for further information please view the data sheet at www.femto.de.

Model oe-200-in1

2 0 0  M H z  H i g h  s p e e d  p h o t o r e c e i v e r   ■   S e r i e s  h c a - S - 2 0 0 M

■  High Speed: min. Rise time 1.8 ns 
■   Low Noise: min. NeP 5.4 pw/√Hz Allows  

Detection down to 1 µw
■  High Gain: max. 1.9 x 104 v/w
■   Applications: Spectroscopy, optical triggering, 

fast Pulse and transient measurements

Model hca-S-200M-in
post holder and post not included

model HCA-S-200m-Si HCA-S-200m-iN
Spectral Range 320 … 1000 nm 900 … 1700 nm
Bandwidth (-3 dB) dc … 200 Mhz dc … 200 Mhz
Rise time (10% - 90%) 1.8 ns 1.8 ns
transimpedance Gain 2 x 104 v/a 2 x 104 v/a
max. Conversion Gain 1.1 x 104 v/W (@ 800 nm) 1.9 x 104 v/W (@ 1550 nm)
min. NeP 9.3 pW/√hz (@ 800 nm) 5.4 pW/√hz (@ 1550 nm)
Saturation Power 110 µW (@ 800 nm) 60 µW (@ 1550 nm)
Detector Si pin, ø 0.8 mm ingaas pin, ø 0.3 mm 
input free Space, 25 mm ø flange 
output 50 Ω, Bnc
output voltage Range ± 1.7 v @ 50 Ω load
Power Requirements ± 15 v, ± 60 ma typ.

threaded M4 and 8-32 holes for mounting on standard posts. 25 mm ø flange compatible with 
microbench systems. offset adjustable by trimpot. fiber optic input optional. output short-circuit 
protected. power supply via 3-pin leMo socket. a mating connector is provided with the device. 
optional power supply pS-15 available. for further information please view the datasheet at  
www.femto.de.
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2  g H z  H i g h  s p e e d  p h o t o r e c e i v e r   ■   S e r i e s  h S a - X - S

model HSA-X-S-1G4-Si HSA-X-S-2G-iN
Spectral Range 320 … 1000 nm 900 … 1700 nm
Bandwidth (-3 dB) 10 khz  … 1.4 ghz 10 khz  … 2 ghz
Rise time (10% - 90%) 250 ps 180 ps
transimpedance Gain 5 x 103 v/a 5 x 103 v/a
max. Conversion Gain 2.5 x 103 v/W (@ 760 nm) 4.8 x 103 v/W (@ 1550 nm)
min. NeP 26 pW/√hz (@ 760 nm) 14 pW/√hz (@ 1550 nm)
AC Saturation Power 400 µW (@ 760 nm) 240 µW (@ 1550 nm)
Detector Si pin, eff. ø 0.8 mm ingaas pin, eff. ø 0.2 mm 
input free Space, 25 mm ø flange 
output 50 Ω, SMa
output voltage Range 2 vp-p @ 50 Ω load
Power Requirements + 15 v, + 130 ma typ.

threaded M4 and 8-32 holes for mounting on standard posts. 25 mm ø flange compatible with 
microbench systems. Model with fiber optic input or dc monitor output optionally available.  
output short-circuit protected. power supply via 3-pin leMo socket. a mating connector is  
provided with the device. optional power supply pS-15 available. for further information please 
view the datasheet at www.femto.de.

■  High Gain: max. 4.8 x 103 v/w
■  High Speed: min. Rise time 180 ps 
■   Low Noise: min. NeP 14 pw/√Hz Allows  

Detection down to 10 µw
■  ideal for fast optical measurements

Model hSa-X-S-1g4-Si
post holder and post not included

p H O T O r E c E i V E r s

4 0 0  M H z  H i g h  s p e e d  p h o t o r e c e i v e r   ■   S e r i e s  h c a - S - 4 0 0 M

■  High Speed: min. Rise time 1 ns 
■  High Gain: max. 4.8 x 103 v/w
■  DC Coupling for Precise Pulse Response
■   Applications: Spectroscopy, optical triggering,  

fast Pulse and transient measurements

Model hca-S-400M-Si
post holder and post not included

model HCA-S-400m-Si HCA-S-400m-iN
Spectral Range 320 … 1000 nm 900 … 1700 nm
Bandwidth (-3 dB) dc … 400 Mhz dc … 400 Mhz
Rise time (10% - 90%) 1.0 ns 1.0 ns
transimpedance Gain 5 x 103 v/a 5 x 103 v/a
max. Conversion Gain 2.7 x 103 v/W  4.8 x 103 v/W 
min. NeP 40 pW/√hz (@ 800 nm) 24 pW/√hz (@ 1550 nm)
Saturation Power 400 µW (@ 800 nm) 200 µW (@ 1550 nm)
Detector Si pin, ø 0.8 mm ingaas pin, ø 0.3 mm 
input free Space, 25 mm ø flange 
output 50 Ω, Bnc
output voltage Range ± 1.5 v @ 50 Ω load
Power Requirements ± 15 v, ± 55 ma typ.

threaded M4 and 8-32 holes for mounting on standard posts. 25 mm ø flange compatible with 
microbench systems. offset adjustable by trimpot. fiber optic input optional. output short-circuit 
protected. power supply via 3-pin leMo socket. a mating connector is provided with the device. 
optional power supply pS-15 available. for further information please view the datasheet at  
www.femto.de.
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A c c E s s O r i E s

model PS-15-2-L PS-15-3-L
input voltage 210 - 250 vac 100 - 135 vac
input Plug euro plug, din 49464 Ul plug
output voltage ± 15 v, + 400 ma, - 250 ma on leMo Series 1S, 3-pin plug
Ripple 20 mvp-p typ.

p o w e r  s u p p l y   ■   S e r i e s  p S - 1 5

■  Power Supply Compatible with All femto Amplifiers 
■  european, US and Asian version Available 
■  Short-Circuit Protected 
■  Linear Regulated and floating Design for Low Ripple 

Model pS-15-2-l

■  Digital i/o interface for USB Remote Control  
 of femto Amplifiers
■   Supports opto-isolation of Amplifier Signal Path  

 from PC USB Port
■  Bus-Powered operation
■  System Driver and Application Software included
■  Labview vi’s for easy integration in Labview environment 
■   ideal for Remote Control of femto Amplifiers in  

Automated Systems and measurement Setups

model LUCi-10
Bus interface USB 2.0 compatible
Control interface 16 digital output lines, 3 opto-isolated digital input lines
Connector USB typ a, d-Sub, Male (25 pins)
Software System driver (.dll) compatible with c/c++, labvieW library, gUi

for further information please view the datasheet at www.femto.de.

u s B  c o n t r o l  i n t e r f a c e    ■   M o d e l  l U c i - 1 0 

Model lUci-10

labvieW library

gUi frontpanel
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c u s T O M - d E s i g n E d  s O l u T i O n s

in addition to our large variety of standard products we offer professional custom-designed modules and complete  
solutions for measurement systems. here are some examples of previous work. please contact us for details.

■  oem Solutions with Cost and Size optimized Design

■  Small-Sized Photodetectors 

■  miniature Pick-Up electronics ■  Dual Channel Amplifiers 

■  Balanced Photoreceivers 
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e-mail: info@ femto.de ·  http://www.femto.de

this Short form Catalog has been compiled  
to provide an overview of the amplifier and  
photoreceiver products available from femto®. 

Detailed datasheets are available for each  
product listed here. Please visit the datasheet 
down load service at our website www.femto.de. 

Specifications are subject to change without  notice. 
information furnished herein is believed to be 
 accurate and reliable. however, no  responsi  bility  
is assumed by feMto Messtechnik gmbh for its 
use, nor for any infringement of patents or other 
rights granted by implication or otherwise under 
any patent rights of feMto Messtechnik gmbh.
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may also be trademarks used here for identification 
purposes only.
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