mm ThermOpticse

DATA SHEET DN135

CURRENT TO VOLTAGE CONVERTER FOR PIGTAILED
PHOTODIODE FIBER OPTIC POWER MONITORS

The DN135 is a current to voltage converter that is intended for use in :—?.:.:;.:

fiber optic power monitors. The device converts current from a ggfigg

photodiode to voltage that is proportional to the incoming optical power in 0.650" DN135 0.530"
dBm. The DN135 functions equally well with InGaAs and Silicon JL‘,‘U”UU

photodiodes. 12845
0.100" —»‘ F— 0.050"

FEATURES
+ 70dB DYNAMIC RANGE PIN # FUNCTION
+ CONVERTS CURRENT LEVELS FROM 100pA to 2mA
+ 0.500 VOLTS OUTPUT PER DECADE INCREASE IN OPTICAL POWER 1 FACTORY CALIBRATION
- OPERATES FROM + 5 VOLTS SUPPLIES 2 CURRENT INPUT
3 GROUND
+5V -5V 4 1.25 VOLT REFERENCE
OPTICAL 5 GROUND
POWER IN Pigtailed T 6 Ta 6 +5 VOLTS
Pin igtaile Output 7 CALIBRATION INPUT
Photodiode 9 Vo 8 5 VLOTS
l 2 9 VOLTAGE OUTPUT
— %Z 35 DN135 10 FACTORY CALIBRATION
L o
= The pigtailed photodiode and DN135
7 1.25Vots assembly is calibrated by introducing an
Equation relating optical power Ref. ggtlcal S'ggal ocl;'kn(t).vvn mtahgnltudellgtot.the
input Pin to output voltage Vo. 10KQ iber and a Justing e calibration
potentiometer so that the output voltage
Pin = 20(Vo -4) dBm Callbratlon corresponds to the input power level
Adjustment ’
Example:
P 6.81KQ Example:
\F/,O =_22.g(5207\églt_s4) = -25dBm Figure 1 One hundred microwatts of optical power
N = ePle = = @1550nm s introduced into a fiber that is
terminated in an InGaAs photodiode.*
Adjust the calibration control shown in
INPUT OuTPUT INPUT OuTPUT Figure 1 until the output voltage indicates
POWER VOLTAGE CURRENT VOLTAGE 3.500 Volts. The optical power monitor is
Watts | dBm Volts Amperes Volts now calibrated at 1550nm.
The calibration control can be driven from an
2 mw +3 4.150 2 mA 4.150 external voltage source such as the output
1 mw 0 4.000 1 mA 4.000 of a digital to analog converter. This would
100 pW -10 3.500 100 pA 3.500 aII?;v t{ledpower n:onitor tolpetgutomatically
10 pw 20 3.000 10 A 3.000 calibrated in a systems application.
1 yWw -30 2.500 1 pA 2.500
100 nW -40 2.000 100 nA 2.000 *A typical InGaAs photodiode may have a
i responsivity of 0.9mA/mWatt of optical
10 nW 50 1.500 10 nA 1.500 power at 1550nm. This would provide an
1T nW -60 1.000 1 nA 1.000 output of current of 90uA with an input
100 pW -70 0.500 100 pA 0.500 power of 100uW. The calibration control
corrects for variations in the responsivity of

varions photo diodes.
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| DN135 |

EQUATION RELATING THE OUTPUT
VOLTAGE OF THE DN135 TO THE

VbD VEE ) .
INPUT CURRENT. GND. GND
+5V’i‘ -5V’i‘
Log (lin) + 4 . 5 5 5l =l
Vo =JJ_L 4V | {6} {8}
5 +4Vc + B (lin) I I
or
Vo = Log (i) +5.5 + B (lin) Anti-Log
2 Element

When Vc = 0.875 V NN nput
lin is in Amperes :Q:
B =0.010 +.002 =

at 25°C. The effect

of B on the output

voltage is very small Ve

when the input current
is less than 100u/A. =

‘|
N

-

]

L

X4

IHFAA—

6.81KQ 3.56KQ
0.875V
10KQ QO .
Calibration VREF f
Adjustment ra] 125V FUNCTIONAL BLOCK
1.25Vots Fj_F DIAGRAM OT THE
— DN135
OUTPUT VOLTAGE vs. OUTPUT VOLTAGE vs.
INPUT CURRENT FOR THE DN135 INPUT CURRENT/OPTICAL POWER

Optical Input Power (dBm)

<70 60 -50 -40 -30 -20 -10 0
Input Output ! Output ! Output1
Current Voltage |Voltage Tol.| Voltage Tol. 40
T=25°C | T=25°C | T=-20°C ' /
to +75°C /
3.5
Amperes Volts Volts Volts /
y
1 mA 4.000 +0.012 +0.024 7 30
100 pA 3.500 +0.002 +0.010 S A
10 pA 3.000 +0.000 +0.010 o 2.5
1 uA 2.500 +0.001 +0.010 £ A
100 nA 2.000 +0.002 +0.010 ; 2.0
10 nA 1.500 +0.002 +0.010 = A
1 nA 1.000 +0.002 +0.020 O 15
100 pA 0.500 +0.005 +0.150 A
1.0
//
1. This is the output voltage after the DN135 has been 0.5
calibrated to produce an output voltage of 3.000 '
Volts with an input current of 10pA at an ambient
temperature of 25°C 0

5 2 5 2 5 2 5 2 5 2 5 2 5 2 5 2
-10 -9 -8 -7 -6 -5 -4 -3
10 10 10 10 10 10 10 10
Input Current (Amperes)
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The input stage of the DN135 is a transimpedance amplifier with a non linear feedback ellement that produces the
logarithmic transfer function of the amlifier. The input resistance of a transimpedance amplifier is given in equation 1.1.

11 RIN = RFB Where (RFB) is the resistance of the feedback element
’ - and (A) is open loop gain of the operational amplifier

The incremental resistance of the feedback element is low (25Q) at high input current levels (1mA) and is very large

(250MQ) at low input current levels (100pA). The DC open loop gain of the input amplifier is typically 250,000. The table

below shows the nominal input resistance of the DN135 as a function of input current.

IIN INCREMENTAL TYPICAL
FEEBACK AMPLIFIER
RESISTANCE INPUT
RESISTANCE

1 mA 25Q <1Q
100 pA 250Q <1Q
10  uA 2.5KQ <1Q

1 pA 25KQ <1Q
100 nA 250KQ 1Q
10 nA 2.5MQ 10Q
1 nA 25MQ 100Q
100 PpA 250MQ 1KQ

DN135 MECHANICAL

DRAWING INCHES  MILLIMETERS
DIM| MIN | MAX | MIN | MAX
TD]_[D]_[D]_[D]_[DT A 0.625 0.635 15.875 | 16.129
B 0.495 0.505 12573 | 12.827
Therm C 0.495 0.505 12573 | 12.827
Optics D 0.110 0.125 2.794 3.175
B A E 0.525 0.535 13.335 | 13.589
DATE DN135 F 0.095 0.105 2.413 2.667
CODE Y XXXX G 0.016 0.020 0.406 0.508
H 0.008 0.012 0.203 0.305
—lDJ—lDJ—lDJ—lDJ—lDJ— J 0.070 0.080 1.778 2.032
K 0.170 0.140 4.318 3.556
L 0.030 0.040 0.762 1.016
———C ——» M 0.055 0.045 1.397 1.143
D
J \
Y FJ )

VI‘ Ll

j L
e

DIMENSIONS IN INCHES

Page 3

ThermOpticse—



woosondounayy mmmy/:dny - 629/-288 (522) Xed - 1222-288 (S22) ud

- 10268 AN ‘Aug uosiey . Aem Aiojley 700+

@$I1dQULIIY [ —

¢ abed
00S°0 vd 00} 2Lozere
000°} vu |
00G'+ vu 01
0002 vu 00l
00S'e vi oy D e e e e - - - - — — —
000°€ v ol | _ | oinbiy |
005°€ v oot | . | _
000t vw | | OWeo | T
S}IOA sajadwy | wawisnlpy |
uoneiqieD vdoor
3OVLIO0A I BOOL | ol
1nd1no INIHHND I . I
Tv3al 1NdNI son mvwm_ .
| v L |
YUuoo
I I " AOO0O'L + o
WAQd I 1S31 43aNn ‘e
ubip g/ F% B SeINa L N
LO¥YE ay 1NdLNO 1 6 2 1LNdNI —|C M:or
Voot
°N ] 8 _ 9 I
ywi
wapsz- = ( - 052°2)02 = Nid I —= H |
SIOA 0GZ'2 = OA I oL oL ]
:9|dwexg
ElONEISEEELS|
Y Y SOYLO3INNOD 170A ANO
ONg NOISIO3Hd
IHNLXI4 1S3L .
G- +
a3aai3aiHs A ANS - AS
X094
JONVLSISTH
3avo3aa
a3aai3aiHs

-aJadwe oueu suo SI SMOJ} 1Byl Jualind Indul Jueynsal sy} [euiwlal wyo ebib suo ay} 0} pa1osuuod
SI Indui 8y} Jl 8dUBISUI 104 "XOQ 82UB]SIS8) 8pBISP 8Y) Ul Pa}oa|as SI 1ey) J01sISal 8yl Ag papIAlp 8ouaisyal JJOA 000" | 8yl 01 |lenba
SI g Uld Olul SMOJ} 1By} Ud1Ind 8yl 1yl 0s punoib [enuin B I GEENQ 8y} Jo Indut ay]  “yw | 0} ydoo| wouy Buibuel juanind indul
JO SBpeoap UBASS J9A0 abe) oA IndiNo By} ainseaw dAA “GELNd Ul 1S81 01 8SN am eyl ainixi} 18} 8yl Sa1elisn||I Mojaq HndJid 8y |

[ SEING |




