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Series 6 Data Sheet

Quad Sum and Difference Amplifier
Part Description QP50-65D2-DIAG
US Order # 10-011

International Order # 500964
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DESCRIPTION APPLICATIONS 7 O%
The QP50-6SD2-DIAG is a quad photodiode array with current-to-voltage amplifiers that e NIR & visible pulsed light i E
provide top minus bottom and diagonal pair difference signals. Additionally the QP50-6SD2- positioning and tracking §
DIAG provides a signal that is the sum of all four quadrant diode signals. The difference e Laser beam centering h
signals are voltage analogs of the light intensity difference sensed by the pairs of photodiode
elements in the array. The board has a 7 pin connector attached for easy hook up.
OPTIONS
e Can be purchased without connector, use order # 10-059.
e For alternate gap size, see data sheet QP50-18uSD2-DIAG for 18 pm gap version.
ABSOLUTE MAXIMUM RATING SPECTRAL RESPONSE @ 22°C
SYMBOL PARAMETER MIN MAX UNITS
Tsto Storage Temp -15 +100 °C 070
Tor Operating Tem 0 +70 °C
p g Temp 050 TN\
Power Supply Voltage - 7
Vs +4.5 | +18 % /
Recommended +15V = o050
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ELECTRO-OPTICAL CHARACTERISTICS @ 22° C
SYMBOL CHARACTERISTIC TEST CONDITIONS MIN TYP MAX | UNITS
Vi Output Voltage (all outputs) — =3 — \%
° P 9 P - Vs +3 -
lo Qutput Current Limit Vs=+15V; VR =0V -—= -—= 25 mA
Slew Rate Vs=+15V; V=0V === ——— 10 V/us
Theoretical noise Vi=+15V; VR =0V —— 15 —— nV/+/Hz
Af-3d8 Bandwidth** Vs=+15V;Vr=5V; A =880nm - 250 - kHz
actual bias voltage to photodiode: pad 1 voltage times 0.91. Do not apply negative voltages to pad 1.
** dependant on bias voltage
Disclaimer: Due to our policy of continued development, specifications are subject to change without notice.
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The QP50-65SD2-DIAG outputs are labeled as T-B for top minus bottom, X0.91 4 PHOTODIODE BIAS

DIAG for diagonal pairs. The output voltages are obtained by routing PAD 1
) _ .
the diode element currents into current-to-voltage amplifiers with a 2 v27|2x104 )
gain of 104 i3 > V3=i3 X 104 SUM AND g%;vz)—(vsw@]
1, vi=i1X10 DIFFERENCE
i =i 4 I [(v2+va)- (vi+V3
Vrg = [(1Ih,2) - (13,4)] ® (104) on Pad 2. 4, V4=i4X10 AMPLIFIERS P[S\D:s )- (V1+V3)
i VI+V2+V3+V4
Voing = [(12,4) - (1,3)] = (10%) on Pad 3. N PAD
PSS QP50-6 TOE_ +15v +15V PAD 5
Vsum = [(11,2;3,4) » (104) on Pad 4. R _C— GROUND PADG
BLOCK DIAGRAM 15V — 15V PAD 7

I xy is the sum of the currents generated by photodiode elements =
x and y. Looking down through the window of the photodiode, the
quadrants are identified in drawing on page one.

APPLICATION NOTES

Beam Size

The light spot applied to the QP50-6SD2-DIAG must be smaller than the diameter of the quadrant photodiode array. The detector active area has a
diameter of 7.8 millimeters. If the light spot is too large, it may be reduced to fit the photodiode array by use of a lens. A decrease in output signal
strength is observed as the light spot crosses the separation boundary of the quadrants, usually referred to as the “gap”. This effect is more
pronounced as the diameter of the light spot decreases, as a larger percentage of the light spot’s power falls within the non-active gap. For this
reason, the minimum light beam diameter should be a least one millimeter. A lens may be used to increase the beam diameter.

Photodiode Bias Operation

The QP50-6SD2-DIAG array may be operated either in the zero bias or the reverse bias mode. Pin 1 is connected, via a resistor divider, to the non-
inverting input of a voltage follower operational amplifier. This line may be left unterminated, grounded or connected to a voltage source of zero
volts to operate in the zero bias mode. If the photodiode bias line is connected to a positive voltage source (but less than Vcc), then the photodiode
elements in the array will be biased at 0.91 x VBias. Do not connect Pin 1 to negative voltages, as this will forward bias the photodiode array,
making it inoperable and possibly damaging the circuit.

Use of Sum and Difference Signals for Alignment

The sum output signal may be used to help preliminary alignment of the QP50-6SD2-DIAG to the source light beam. First, the beam or the QP50-
6SD2-DIAG is adjusted for maximum sum output signal. Second, the beam or QP50-6SD2-DIAG is adjusted until the L-R and B-T signals are at
minimum. This procedure results in the beam being centered on the quad photodiode array.

Signal Null Detector for Servo Applications

A common application for the QP50-6SD2-DIAG is a signal null detector as part of a servo system that maintains the position of a light beam.
Errors in beam position are reported by the QP50-6SD2-DIAG and may be used to adjust a positioning device that restores the beam or the beam’s
source to a null position.

Speed of Response

Increasing the photodiode bias voltage will increase the speed of the QP50-6SD2-DIAG. Operating with zero reverse bias is sufficient for many
applications (-3dB is around 150 kHz at 880 nm). As noted above, Pin 1 is provided for applying positive bias voltage to the quad for higher
frequency response. Care should be taken not to exceed the circuit common mode values and the breakdown voltage of the quad photodiode. See
Absolute Maximum Ratings on page one for maximum values.

Temperature Considerations
The operation temperature must be between 0 to 70 °C. For best resolution the temperature should be kept at or below 25 °C. Thermal gradients
across the detector will cause position errors and should be avoided.

Offsets

Precision components are used in the circuitry but as much as 10 millivolts of dark offset may still be present in the outputs. If this causes a
problem the offsets should be removed externally.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




