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J16 Germanium Detector Operating Notes (0.8 to 1.8 um)

General
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Figure4-1
Germanium Photodiode Equivalent Circuit
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Vp = Actual voltage across diode junction
Cp, = Detector junction capacitance

R = Detector shunt resistance

R, = Detector series resistance

I, = Output signal current

Figure4-2

Detectivity vs Wavelength for J16 Series Ge
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Figure4-3
Typical Responsivity for J16 Series Ge
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Temperature Coefficient of Responsivity at 25°C
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Operating Circuit

0o0o0o0ooooooooboooo
0o0bodoooobooooboooooo
oo0oo@oo)ooooooooooo
000000000 (d4-5)
gobodbboobuoobobooboo
0o0bodoooobooooboooooo
0o0bodoooobooooboooooo
000o0DoooooOobOo@oobooooo
ooooog)

gobodbooobuoobooobg
gobodbboobuooboboobooo
gooooobooobooobooooo
goooo
00bo0doooobooooboooooo
gobodbboobuooboboobooo
00DbodooOooboooobooooo
gogboboooobbuooobobooooboo

Jo0o0o0ooooooooooooog
00bo0doooobooooboooooo
00000000oDaon(@d4-6)
gobodbboobuoobobooboo
gobodbboobuoobobooboo
gobooboogobgd
0o0bodoooobooooboooooo
goooo
Figure4-5
Basic Operating Circuit
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Recommended
Op Amps:

Burr Brown OPA11l —
Precision Monolithics OP-27

Figure4-6
Capacitancevs Bias Voltage for High Speed
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Shunt Resistance and Dark Current
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Figure5-1
Total Dark Currentvs Detector Resistance
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Figure5-2
Dark Currentvs Reverse Bias Voltage
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Device Selection
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Figure5-3
Changein ShuntResistancevs Temperature
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Figure5-4
Shunt Resistancevs Size and Device Option
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Linearity
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Figure5-5
Typical 1550nm High Power Linearity
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Linearity for J16 Series Ge
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J16 rRoom Temperature Germanium Detectors (0.8 to 1.8 um)

General
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General Specifications all J16 Series Ge

Parameter Min| Typ|Max | Units

Responsivity at 25°C
(@ 1550nm)
(@ 1300nm)
(@ 850nm)
Uniformity of Response
over Area (25°C)
Storage Temperature
Operating Temperature

.80
.60
.20

.90
.65
.30

+1 %
+80| °C
+60| °C

-55)
-55)

Figure6-1
Spectral Response
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Figure6-2
NEP vs Frequency for J16 Device Options
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Figure6-3
Uniformity of Response (5mm Active Area)

ooooooooobooooJecoon
eUO0ODOOODOOODOOOODOO
gboobooooobobobe-300nbO
gboobo0ooooooboobOobOobiasoo
mObOO000000000000000
gbowxboooooooooooboobo



Page 5

Judson

feehnolagias

Cutoff
Active |Shunt Resistance| Dark Current | npayimum | Typical NEP [ Capacitance| Frequency
Model Number Part No. | Size Rp Reverse @ ppeak Cp @ Max. Vg
(dia.) [ @ Vr=10mV [@ Maximum Vg| voltage and300Hz | @ VR=0V | andR, = Other Options
(ka) (1A Ve 500
(mm) [ Min. | Typ. | Typ. | Max. (V) (PW/HZ'?) (nF) (MHz)
LOW CAPACITANCE OPTION ("HS")
J16-18A-R250U-HS  [460004-1| 0.25 | 400 600 0.1 10 0.15 0.02 400 LD, CO2,
J16-18A-R500U-HS  [460003-3| 0.5 200 300 0.3 10 0.2 0.03 250 C11, 18D
J16-18A-RO1M-HS 460011-4f 1.0 100 200 1 10 0.3 0.15 50
J16-5SP-R02M-HS 460006-4f 2.0 25 50 10 5 0.6 0.6 12 5NF, LD,
J16-55P-R03M-HS 460019-3[ 3.0 15 30 7 20 5 0.8 8 8SP, 8NF, C11
J16-8SP-RO5M-HS 460008-5[ 5.0 10 15 10 40 5 1 2.5 8NF, P2, C12
J16-P1-R10M-HS 460062-3| 10.0 1 2 100 400 2 12 0.6 P2
HIGH SHUNT RESISTANCE OPTION ("SC")
J16-18A-R250U-SC  [460004-2] 0.25 | 1400 | 2400 | 0.025 [ 0.05 0.25 0.1 0.14 40 LD, CO2,
J16-18A-R500U-SC  [460003-2| 0.5 700 1200 | 0.05 0.1 0.25 0.1 0.5 10 C11, 18D
J16-18A-RO1M-SC 460011-1f 1.0 250 350 0.1 0.2 0.25 0.2 2 2
J16-55P-R02M-SC 460006-3[ 2.0 80 120 0.2 0.25 0.4 0.5 5NF, LD,
J16-5SP-R03M-SC 460019-1f 3.0 35 60 0.5 0.25 0.6 14 0.2 8SP, 8NF, C11
J16-8SP-RO5M-SC 460008-1 5.0 14 20 1.5 10 0.25 1 36 0.1 8NF, P2, C12
J16-P1-R10M-SC 460062-2| 10.0 3 5 25 50 0.25 2 120 0.03 P2
J16-P1-R13M-SC 460023-1] 13.0 1.5 2.5 50 100 0.25 200 0.02
STANDARD
J16-18A-RO1M 460011 | 1.0 100 200 1 5 10 0.3 1 15 LD, CO2, C11, 18D
J16-5SP-R02M 460006 | 2.0 25 50 10 10 0.6 5NF, LD,
J16-5SP-R03M 460019 | 3.0 15 30 7 30 5 0.8 7 2 8SP, 8NF, C11
J16-8SP-RO5M 460008 | 5.0 10 15 15 50 5 1.4 18 0.8 8NF, P2, C12
J16-P1-R10M 460052 | 10.0 1 100 | 400 5 3.0 60 0.1 P2
J16-P1-R13M 460023 | 13.0 0.5 250 800 2 4.5 100 0.07

Detector (+): Anode

®18A

.035 to
detector
plane

j
.75 (nom)

.10 dia
pin circle

Detector (-): Cathode

®5SP

.20 dia
pin circle

.045to
detector
plane

® 8SP

.30 dia
pin circle

oP1

Note: Standard packages have clear glass windows. AR-coated glass windows are available upon request.
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J16 Room Temperature Ge Detector Optional Packages

Optional Packages
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Germanium Arrays Pparallel Output NIR Arrays (0.8 to 1.8 um)

Description
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Figure 9-1
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000000000000000000 #1 Center 1
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30
» 1.9 — >, " .10Typ
Typical Specifications Near IR Series Arrays
Element | Element Maximum
Wavelength . . Responsivity NEP Minimum Capacitance
Model Number Part Region Operating No. of Size Center to @ Peak @ Peak Shunt Re\{erse @ 0V Bias
No. (wm) Temp. |Elements| wxh Center Aw) (W/Hz1/2) |impedance Bias (nF)
K (mm) Spacing V)
J16P-40P-S01M:16E-SC 460061 0.6-1.8 295 16 1x1 1 0.8 6.1261E-12 | 2.00E+05 0.25 2
J16P-40P-500UX1M:32E-SC 460143 0.6-1.8 295 32 0.5x1.0 0.5 0.9 3.8505E-12 | 4.00E+05 0.25 1.3
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J16A Ge Avalanche Photodiodes (APDs) (0.8to 1.5 um)

Description

A0 D 00000 ooooonboobo
ooo0oo0ooooboonnsood 1300nma
gboboooooobobooboooo
gbobobooooobono A OO0
100y mO300u MO OOO0O0O0O0O0O0OOO
gboobobooobol.seHizOoooooo

Ji16A OO0O0O APDODOOOOOOO
gboboooooobooobooboooo
UuUoDbboomwoooobooobobog
10 FITOOODOOOOODOOODOO
gboboboboooboooooboon
goooo

Multiplication Characteristics
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Figure 10-2
J16A-18A Package
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Multiplication Characteristics Dark Currentand Reverse Voltage Frequency Response
100 10* ‘ H |
= A } M=10
5 £ . g °
S — 10 } Z
< 10 ./ = 2C — 1 ¢ 1
S / 3 25°C ) 8
g £ 2
S 10 Q
£ / v 0°C i :
E rd = Active Size = 100 um dia
a)
1// 10710 3 ‘ ‘ H ‘ ‘ H' ‘
10 20 30 40 10 20 30 40 01 1 10
F H
Reverse Voltage Vg (Volts) Reverse Voltage Vg (Volts) requency (GHz)
J16A-18A-R100U J16A-18A-R300U
Parameter Test Conditions Active Size 100um dia. | Active Size 300um dia. | Units
Min. Typ. Max. Min. Typ. Max.
Quantum Efficiency n [a=1300nm 60 70 - 60 70 - %
Responsivity R [M=1 0.63 0.73 -- 0.63 0.73 -- AW
Breakdown Voltage Vg |lp = 100pA 20 25 40 20 25 40 \Y
Temp Coefficient of Vg v 0.1 - -- 0.1 -- %/°C
Dark Current Ipb |VrR=0.9Vg -- 0.3 0.5 -- 1.4 3 LA
Multiplied Dark Current Iow IM=1 -- 100 150 -- 300 400 nA
Cutoff Frequency (-3dB) fe |5 =1300nm, M =10, RL = 50 1000 1500 - 300 500 - MHz
Excess Noise Factor F [p =300nm, f = 30MHz -- 9 - -- 9 - -
Excess Noise Figure x |BW=1MHz, M =10, I, = 2uA -- 0.95 -- -- 0.95 -- --
Capacitance f=1MHz, M =10 -- 15 2 -- 8 10 pF
Forward Current Iy [Maximum Rating 100 100 mA
Reverse Current Ir  |Maximum Rating 1 3 mA
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J16A Germanium APDs (30pm and 50um)

Description
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Features
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000000 0D: -400 0 +850
«J0O0OD00ODO:80% @ 1300nm

00000000 :4.0 GHz

0000 :100nA

U0 oonn:5nA

Applications

-0000000000000000000000000000
00000000 (OTDR)

Ratings Ratings
Parameter Symbol Unit
J16A-CO3-R30U | J16A-FC1-R30U | J16A-CO3-R50U | J16A-FC1-R50U
Storage Temperature Tstg -40°C to +85°C -40°C to +85°C C
Operating Case Temperature Top -40°C to +85°C -40°C to +85°C C
Forward Current If 20 50 mA
Reverse Current Ir 500 500 HA
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J16A Germanium APDs (30pum and 50um)

30 Micron Optical and Electrical Characteristics (Tc = 25C)
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J16A-C03-R30U J16A-FC1-R30U
Parameter Symbol Test Conditions Units
Min. Typ. Max. Min. Typ. Max.
1060nm 70/(0.60) | 80/(0.68) 70/(0.60) | 75/(0.68)
Quantum Efficiency/(Responsivity) | n/(gt) [M=1 1300nm 70/(0.73) | 85/(0.88) 70/(0.73) | 80/(0.83) %I/(AIW)
1550nm 50/(0.62) | 60/(0.74) 50/(0.62) | 60/(0.74)
Breakdown Voltage Vb Id = 100pum 25 30 40 25 30 40 \%
Temperature Coefficient v - 0.1 - - 0.1 - %/C
Vr=0.9Vb 100 200 1000 200 nA
Dark Current Id
Vr =10V 30 100 30 100 nA
Unmultiplied Dark Current Ipo M=1 5 10 5 10 nA
Cutoff Frequency fc M=10 1300nm Ipo=0.1pA 3000 4000 --- 3000 4000 MHz
F f=1KHz 7 7
Excess Noise Factor
X M=10 1300nm Ipo=0.1pA - 0.85 - - 0.85 - -
Capacitance C Vr=20V f=1MHz - 0.6 - - 1.0 - pF
50 Micron Optical and Electrical Characteristics (Tc = 25C)
J16A-C03-R50U J16A-FC1-R50U
Parameter Symbol Test Conditions Units
Min. Typ. Max. Min. Typ. Max.
1060nm 70/(0.60) | 80/(0.68) 70/(0.60) | 75/(0.68)
Quantum Efficiency/(Responsivity) | /(%) |[M=1 1300nm 70/(0.73) | 85/(0.88) 70/(0.73) | 80/(0.83) %/(AIW)
1550nm 50/(0.62) | 60/(0.74) 50/(0.62) | 60/(0.74)
Breakdown Voltage Vb Id = 100pum 25 30 40 25 30 40 \%
Temperature Coefficient v - 0.1 - - 0.1 - %IC
Vr=0.9Vb 150 300 150 300 nA
Dark Current Id
Vr =10V 40 100 40 100 nA
Unmultiplied Dark Current Ipo M=1 10 20 10 20 nA
Cutoff Frequency fc M=10 1300nm Ipo=0.1pA 2000 3000 - 2000 3000 MHz
F f=1KHz 7 7
Excess Noise Factor
X M=10 1300nm Ipo=0.1pA - 0.85 - --- 0.85 - -
Capacitance C Vr=20V f=1MHz --- 1.0 --- --- 1.2 --- pF
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J16Si pual Wavelength "Sandwich" Detectors (0.6 to 1.8 pm)

Description
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Figure 11-2 Dual-Wavelength Power Meter Application
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Typical Responsivity for J16Si Series
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Note: |, isintensity of light at specified wavelength.

Figure11-4Two-color Temperature Sensor Application

"GreyBody" -
Emitter W\/\»Infrared Radiation
@
>22°C
Lens
Notes:

1.Q,(Tg) is photonflux per unitwavelength interval from greybody source.
2.Ratio S,/S, can be used to determine greybody temperature T

regardless of emissivity or absolute signal levels.

Typical Specifications Bicolor Series Detectors @ 22°C

R1

Ro

S, o1, (800nm)

Ry Ge 1800
InGaAs 2600
PbSe 4500
S, o | Q, (Tey)dh
1100
Ro
1000
S, (fo,A (Tep)dh
= 400

5A4Package

S, a1, (1300nm)

1.0

|
Sillicon ﬂnanium
N

Window

| Si Device (800um)
Ge Device (1300pm)
1

1 1 1
08 10 12 14 16
Wavelength (um)

0.1

Responsivity (A/W)

0.01
0.6

18 20

Figure11-3
.260

.144 to Ge
Detector-»| e
Plane

.10to Si —»f
Detector

Plane

4
(nom)

Ge
Anode

.230" dia
pin circle

J— L

Figure11-5
8A4Package

188 oy w773
55 o G
Dumicn Pl

—— - E

S40 i, ¥ 040
Trick Windew

- p—t

i Calhcntn &IM‘J 1

[=p ™,

Operating Active Wavelength ;Z:ilgt::nsczul?\r’llt) g@y;j:)ceaalkNaiZ
Model Number Part Number Temp. (rST:fne) Element R(al:r?)e Responsivity @VR=10mV 300 Hz Package
- (ohms) (Witiz¥s) Detector TempRange
- pRange
116Si-5A4-R02M-SC 460066-1 22 35 Si 400-1000 0.45 AIW@800nm 50M 4.0E-14 ™
2.0 Ge 1100-1800 0.65 AAW@1300nm 120K 6.0E-13 J16SI 500C-2000C
) 5.0 Si 400-1000 0.45 AIW@800nm 50M 4.0E-14
J165-8A4-RO3M-SC 460063-1 Z2C | 30 Ge 1100-1800 |  0.65 AW@1300nm 60K 8.0E-13 B Jissl  200C-2000C
5.0 Si 400-1000 0.45 AIW@800nm 50M 4.0E-14
J16SI-BA4-ROSM-SC 460129 ¢ 5.0 Ge 1100-1800 0.65 A/IW@1300nm 20K 1.4E-12 8Ad Ji4sl 22€-2000C
35 Si 400-1000 0.45 AIW@800nm 50M 4.0E-14
J14S1-554-S03M 1500605 22€ 3.0 PbSe 1100-4000 2500V/W @4000nm 0.1t0 2.0M 1.5E-10 554
35 Si 400-1000 0.45 AIW@800nm 50M 4.0E-14
J14SITE2-8516-S01M 1500618 -40C 1.0 PbSe 1100-5000 9000V/W @4500nm 0.4 to 10.0M 3.0E-11 8516
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J16PS Room Temperature Germanium Position Sensors

Flgure 35-2
u J16PS Example of Position Linearity
Position Sensors o ‘ ‘ ‘ ‘ ‘ //
e0000000000000000 J10PS-M204-S10M /
000000000 400000000 05 /
O0o0oooooooooooooaon /

obooboooooooboooboobobo
gooox-yboobooooooooo
obooboooooooobogoos3s-100o0
boboooooooboobobobo
O00D0O0000OO0oOooDPA6:4CO O
gbooooooooan -0.5 /

P4

5 -4 -3-2-10 1 2 3 4
True Focal Spot Position, X-axis (mm)

Normalized Output
o

~

-1.0

Typical Specifications Linear Position Sensors

Active Linear Typical Typical
Model Numb Part Detector Wavelength Size Position Position Interelectrode Peak Detector Package
oael Mumber Number Type Range "L Zone Resolution Resistance Responsivity Temperature Type
(Dia.)
(um) (mm) (mm) (um) Q)
J16PS-P6-S10M-HS 460284 Ge 0.8-1.8 10x 10 6 5 ~100 0.6 22°C TO3
J16PS-8E6-S05M-HS 460743 Ge 0.8-1.8 5x5 3 5 ~100 0.6 22°C TO8
Fliguress-1 Device Options
Position Sensor Detector Configuration ! OLuF i
l_m_ gooooooooooo»-ks*0ooo
_ 2K R DceDODOOOOOOOOOp-i-n OODO
! gboboooooobobooboooo
goboboooorRpObOOOOOOOOO
= owE 0000000ood
Y, : ,—“_ gbobobobobOo1o kHzOOOODOO
NS ! %2 gboboooooobobooboooo
i * gboboooooon
L |
~ | O1pF :
L v Xz | ,_‘ 3 |
X : AW, Y1
L ! |_ 2K !
3 * i X Xyt Y1) - Xyt Y,)
X N 3 L X+ X, + Y, +Y,
LT 01uF !
! ,—‘ | — !
RN % Yo et %) - Xyt Yy
| * i L Xyt Xy + Y+ Y,
L |
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J16PS RrRoom Temperature Germanium Quadrant Arrays

sudson

technolagies

= J16QUAD
Quadrant Detectors Device Options "-HS"OOOGoOoo p-i-n.000000
ooROOODOOOOOOOODOOOOO

GedAD00OODOODOODOODOODOO O00ooo0o0ooooooooooo 000000000 0000000000

ocooooooooooOooOoobooooo ooooooooooooooosooo ooooo

0000o0000oo00400000 oooOoOceDOOOOOOODODODOOO 000000000000010 KizO OO

oooooooooooo ooooo@e-2) »-scrOOODOODO Oo00o00000o0ooooooooon

PA7:40 00000 J16Quad0 00 00O p-n000000000O0000000O0 0ooo0oo00o0noo

oooooooon OOoooooopcobooOooooooon 0000000@O000000)00

Dooooooduooooooiiiil  nopgpooooo100Hz0 O 100KHz0 O
D0D6OO00000000000000 QpopooooooOOnOO

gbooboooooooooboobobedb
gboboooooooooboobobob
gboboooooboobobdobob1kHz
goooooooooooooo@oo

oooooooo)

Typical Specifications Quadrant Detectors

Total

Acti Shunt Resistance| Dark Current | Maximum | Typical NEP | Capacitance Cutoff
Model Number SCizI\elze Ro o Reverse @ ppeak Co Frequency | Gap Between
(dia) @Vg=10mV | @ Maximum Vg | Voltage and 300Hz @ Vg =0V @ Max. Vg Quadrants
' Kg) (HA) Vr and R, =50
(mm) Min. | Typ. Typ. | Max. V) (pPW/HZ'?) (nF) (MHz)
LOW CAPACITANCE OPTION ("HS")
J16QUAD-8D6-R02M-HS 2.0 100 200 1 5 10 0.3 0.15 50 10um
J16QUAD-8D6-RO5M-HS 5.0 20 40 5 15 5 0.8 1 8 40pum

HIGH SHUNT RESISTANCE OPTION ("SC")

J16QUAD-8D6-R02M-SC 2.0 250 350 0.1 0.2 0.25 0.2 2 2 10pum
J16QUAD-8D6-RO5M-SC 5.0 55 90 0.35 3 0.25 0.6 14 0.2 40pm
STANDARD

J16QUAD-8D6-R02M 2.0 100 200 1 5 10 0.3 1 15 10pm
J16QUAD-8D6-R0O5M 5.0 25 50 4 10 5 0.6 4 4 40pm

See page 14 for device configurations.
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J16PS Rroom Temperature Germanium Quadrant Arrays

J16QUAD-8D6-R02M

TOP VIEW

(W/CAP REMOVED)> . 163 ~— .75 MIN

GND PIN

ANODE ¢ +) SEE DETAIL

CATHODE (-) CATHODE (-)

Judson

technolagies

.600 DIA .550 DIA ﬁzgg\}," H— 019 TYP
OPENING
|
CATHODE ¢-)
N/C CATHIODE ¢-)>
| .070 NOM, TO
DET. PLANE
PARALLEL TO = DETAIL"A"
EE]WITHIN +/-3°
®.0784 0004
' ACTIVE AREA
NOTES: dm &l PIN FUNCTION
L 0000000-A-B000D04 0.015 w 1 |DET, QUAD ELEM #3, CATHODE (-)
00000D00000000O0 2_{DET, GND, ANODE (+)
| XXXXX =
, 00OO000O-0000000 | TP VIEY XXX 3 [DET, QUAD ELEM #4, CATHODE (-)
(IRIENTATION OF QUAD) ; 4 [DET, QUAD ELEM #2, CATHODE (-)
—— o7 5 |N/C
NUMBER 6 |DET, QUAD ELEM #1, CATHODE (-)
J16QUAD-8D6-R0O5M
TOP VIEW
(W/CAP REMOVED) 163 ~— .75 MIN
GND PIN
ANODE (+) SEE DETAIL
Ve
CATHODE <—>\ CATHOOE ¢-)
.600 DIA (] .550 DIA '3?;085" — — .018 TYP
N\ OPENING
' |
CATHODE ¢-)
N/C CATHODE (-)
| .070 TO DETECTOR
PLANE
PARALLEL TO [-A-]
EE]WITHIN +/-3°
@.197+.0004 DETAIL"A"
ACTIVE AREA
PIN FUNCTION
NOTES: 1 |DET, QUAD ELEM #3, CATHODE (-)
1..0000000-A--B-0000= 0.015 2 |DET, GND, ANODE (+)
XXXXX
gooooooobooboobon ,‘ 10P VIEW = 3 |DET, QUAD ELEM #4, CATHODE (-)
2..00000000:0000000 (ORIENTATION OF BUAD) ; 4 |DET, QUAD ELEM #2, CATHODE (-)
REER 5 |NIC
6 |DET, QUAD ELEM #1, CATHODE (-)
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J16D Nitrogen Cooled Germanium Detectors
0000000 00O00oOoOoOoOooogon

General

JI6D 000 D0GeD OO D00 0O800
014000 0000000000000
0000000000600 DO0ONOO
00 772 KOOOOOOOOOOOOO
0000000000000 00000
00 (NEP)D 0.01pW/Hz1,.0 00000000

Applications

Juuboogn
*NIRD O OO

Typical Specifications J16D Series Ge @ 77°K

Dewar Packages
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Preamplifiers and System Noise
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J16D Detectivity vs Wavelength
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D* (peak, 300Hz, 1Hz) (cmHz!2W-1)

101"

08 10 12 14

Wavelength (um)

16 1.8

J16D Noise Equivalent Power vs Frequency

1 \ \ \

J16D-M204-R01M with
PA-9-70 Preamp (Rg=107 ohms)

/

NEP limited by
Preamp Noise &
Detector Capacitance

o
o

T
Detector & Preamp NEP

f
NEP limited by
Preamp
Feedback RF

o
=2

Detector NEP

NEP(peak,300Hz) (pW Hz -1/2)

.001

1 10 100 1K
Frequency (Hz)

10K

Shunt Resistance

Maximum

M odel Number

Active
Size
(dia)

(mm)

Responsivity
@ 1300nm

(A/W)

Ro
@ Vg =10mV
Q)

Min. Typ.

Typical NEP
@ 7“peak
and 300Hz

(pPW/HZ1/2)

Capacitance
Co
@Vg=0V

(nF)

Reverse
Voltage

(Vr)

Packages

V)

Standard

Options

J16D-M 204-R0O1M

1

0.5

1GQ 10GQ

.004

0.4

1 M204

Dewars

J16D-M 204-R0OSM

5

0.5

1GQ 10GQ

.004

8

1 M204

Dewars
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J16TE Thermoelectrically Cooled Germanium Detectors

TE(COO0O0)OoOO0ODOO0OO0ODOOO0ODOOOOOO

General
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J16TEL Series
1-Stage Thermoelectrically Cooled Ge
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J16TE2 Series
2-Stage Thermoelectrically Cooled Ge
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00000000000000000
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Thermoelectric Cooler Operation
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Preamplifiers

PA-70000000DCOO0O0O0OODOO
0000000000000000000
(50KHzO ODC)D O OO OO0 00PA-90 0
000000000D00000000 (1KHz
0100kHiz) DO O0D000000000000

000000O000000000000
0000000000000000000
0000000000000000
(O 11-6)

Typical Specifications J16TE Series Thermoelectrically Cooled Ge at specified operating temperature

Part Active | Operating| Respon- Shunt Typical |Capacitance| Maximum
Number Size | Tempera-| sivity Resistance NEP CD Reverse
dia. ture RD Apeak VR =0V | Voltage
Model Number Emmg (A%v) @ VR = 10mV ar% 300Kz @ (nF) VR
Min. Typ.
MQ) | (MQ) | (pw/HZ™) V)
J16TEL Series One-Stage Thermoelectrically Cooled Ge
J16TE1-P6-R10M-HS 10 0.04 0.08 0.6 12 2
J16TE1-P6-R10M-SC| 460191 10°C 06 0.12 0.2 0.3 120 0.25
J16TE1-P6-R13M-HS 13 0.03 0.06 0.7 120 2
J16TE1-P6-R13M-SC| 460137 0.06 0.12 0.4 200 0.25
J16TE2 Series Two-Stage Thermoelectrically Cooled Ge
J16TE2-8A6-RO1IM-HS| 460250 1 15 40 0.04 0.15 10
J16TE2-8A6-R0O1M-SC| 460033-1 1 40 100 0.02 2 0.25
J16TE2-8A6-R02M-HS| 460257 2 5 13 0.07 0.6 5
J16TE2-8A6-R02M-SC| 460055-1 2 -30°C 06 20 50 0.03 8 0.25
J16TE2-8A6-R0O3M-HS| 460156 3 2 4 0.15 1 5
J16TE2-8A6-R0O3M-SC| 460260 3 10 20 0.06 14 0.25
J16TE2-8A6-RO5M-HS| 460134 5 1 3 0.16 3 5
J16TE2-8A6-R0O5M-SC| 460022-2 5 5 15 0.07 36 0.25




Page 17

J16TE Thermoelectrically Cooled Germanium Detectors

Figure11-1 J16TE1-P6
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Figure 11-3 J16TE2-66G
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Preamplifiers for use with Germanium Detectors

General
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Typical Specifications Model PA-5, PA-6 and PA-7 Current Mode Preamplifiers @25°C

&
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Figure52-1
Equivalent Circuit for Transimpedance Preamplifier

O— Vos Res

Model PA-7 Series PA-6 Series PA-5 Units
PA-7-70 | PA-7-60 | PA-7-50 | PA-6-60 | PA-6-50 | PA-5-50
Transimpedance High| 10’ 10° 10° 10° 10° 10°
Gain: Med|  10° 10° 2.5x10* 10° 2.5x10" 10* VIA
(Switch Selected) Low| 10° 2.5x10* 10* 2.5x10* 10* 10°
Bandwidth @ High Gain 8 60 150 60 150 200
Rp>10K,Cp<0.2nF @ Med Gain 60 150 200 150 200 200 KHz
(See Figs. 53-2, 53-3) @ Low Gain 150 200 200 200 200 200
Input Offset Voltage (Vo) +100 +100 +100 +20 +20 +20 uv
Input Bias Current (iy,) +0.001 +0.001 +0.001 +12 +12 +30 nA
Voltage Noise Density (e,)@1KHz 8 8 8 3 3 1 nv Hz™"?
Voltage Noise from 0.1 to 10Hz 15 15 15 .080 .080 .035 uVpp
Current Noise Density (i,) @ 1KHzt .04 13 .04 5 .64 1 pA HZ ™
Output Impedance <100 Q
Maximum Output Voltage +10 Vpp
Power Requirements +12V and -12VDC @ 10mA
Recommended for Detector Series: J16, J16TEL, J16TE2, J16, J12TE2, J12
J16D, J10D J12TE3 J12TE2

TAt High Gain Setting.
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Preamplifiers for use with Germanium Detectors
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Figure53-1 Figure53-2 Figure53-3
Preamplifier Noise Figure @ 1kHz  (See page 44) System Bandwidth vs Detector Capacitance System Bandwidth vs Detector Resistance
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PA'74C| PA'7 16C; PA-7:4C,PA-7:16C and PA-7:32C Multi-channel Preamplifier
and PA-7:32C Output Connector 23
ITT Cannon DCSF-37S . [* <5
gooooooooaa o ® o W
PA-7:4CO PA-7:16CO PA-7:32CO 0 O O Vp o Adjust 30 Input Offset Voltage (Vos) +200 uv
0000000000000000000 (C‘)"at,s ) " |mput Bias current (i) +40 pA
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000000000 00o0o0ooon 40P" Package Amphenol 5-pin Current Noise Densityt i, @ 1KHz O1pAHZ ™
107or 106 VAU OO ; ODODOOOOOO _ o _ - Output Impedance <100 o
o0ooooooono Typical Specifications Multi-Channel Preamplifiers Maximum Output Voltage +10 Vpp
go00o0d0oo0o0oooOooooalerd Model # of Gain Bam.iwidlh (Max) Power Requirements +15 vDC
0000000000000000000 : Channels | (VIA) | SeeFlgs 592 533 PA7:4C (4 channel) @40 ma
0000000000000000000  [PA7e ! : PA-7:16C (16 channel) @40  ma
Doopoooooooooooogoo (reem | » 10 pCto 10Kz PA-7:32C (32 channel) @80 ma
go0do0ooooooooooooooa PA:7:4C-€;0 7 Use with Detector Series: Ge Arrays
oo ooooo PA-7-16C-60 16 107 DC 1o 60KHz t At Gain = 10" V/A. Lower gains increase Current Noise Density.
goddddddooooooooooooo PA-7:32C-60 32
PA-5:4C-1E3 4 10° DC to 200KHz
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