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IMPORTANT NOTICE

Opto-Electronic Engineering Laboratory Corporation(OEEL) reserve the right to make corrections,modifications, enhance-
ments, improvements, and other changes to its products and services at any time and to discontinue any product or service
without notice. Customers should obtain the latest relevant information before placing orders and should verify that such
information is current and complete. All products are sold subject to OEEL’s terms and conditions of sale supplied at the time
of order acknowledgment.

OEEL warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with
OEEL’s standard warranty. Testing and other quality control techniques are used to the extent OEEL deems necessary to
support this warranty. Except where mandated by government requirements, testing of all parameters of each product is not
necessarily performed.

OEEL assumes no liability for applications assistance or customer product design. Customers are responsible for their pro-
ducts and applications using OEEL components. To minimize the risks associated with customer products and applications,
customers should provide adequate design and operating safeguards.

OEEL does not warrant or represent that any license, either express or implied, is granted under any OEEL patent right,
copyright, or other OEEL intellectual property right relating to any combination, machine, or process in which OEEL products
or services are used. Information published by OEEL regarding third—party products or services does not constitute a license
from OEEL to use such products or services or a warranty or endorsement thereof. Use of such information may require a
license from a third party under the patents or other intellectual property of the third party, or a license from OEEL under the
patents or other intellectual property of OEEL.

Reproduction of information in OEEL data books or data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Reproduction of this information with altera-
tion is an unfair and deceptive business practice. OEEL is not responsible or liable for such altered documentation.

Resale of OEEL products or services with statements different from or beyond the parameters stated by OEEL for that
product or service voids all express and any implied warranties for the associated OEEL product or service and is an unfair
and deceptive business practice. OEEL is not responsible or liable for any such statements.

Should this goods in trade not meet the specifications indicated in the User’s Guide, the kit may be returned within 30 days
from the date of delivery for a full refund.

The foregoing warranty is the EXCLUSIVE WARRANTY made by seller to buyer and is in lieu of all other warranties,
expressed, implied, or statutory, including any warranty of merchantability or fitness for any particular purpose.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user indemnifies OEEL
from all claims arising from the handling or use of the goods. Please be aware that the products received may not be regulatory
compliant or agency certified (FCC, UL, CE, etc.). Due to the open construction of the product, it is the user’s responsibility
to take any and all appropriate precautions with regard to electrostatic discharge.

Except to the extent of the indemnity set forth above, neither Party shall be liable to the other for any indirect, special, inci-
dental, or consequential damages.

OEEL assumes no liability for applications assistance, customer product design, software performance, or infringement of
patents or services described herein.

Persons handling the product must have electronics training and observe good laboratory practice standards.

No license is granted under any patent right or other intellectual property right of OEEL covering or relating to any machine,
process, or combination in which such OEEL products or services might be or are used.

Opto-Electronic Engineering Laboratory Corporation
http://www.optoelec-engineering.com/

Copyright @ 2013, Opto-Electronic Engineering Laboratory Corporation




WARNINGS AND RESTRICTIONS

It is important to operate this Board Products within the supply voltage range of +4.8 VV to +5.2 V.

Exceeding the specified supply range may cause unexpected operation and/or irreversible damage to the Board Products.
Applying loads outside of the specified output range may result in unintended operation and/or possible permanent damage to
the Board Products. Please consult the Board Products User’s Guide prior to connecting any load to the EVM output.

This Board Products is designed to operate properly within the Board’s temperatures range of —20°C to +60°C.

These types of devices can be identified using the Board Products schematic located in the Board Products User’s Guide.
When placing measurement probes near these devices during operation, please be aware that these devices may be very warm

to the touch.

Copyright @ 2013, Opto-Electronic Engineering Laboratory Corporation
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Chapter 1

Introduction

1.1 Feature Highlights

The OELOGAMP8304 board includes the following features:

[0 Optimized for Fiber Optic Photodiode Monitoring

O Logarithmic Conversion with Voltage Output

[0 Wide Photo Diode Current Range 100pA to 10mA

[ Output Bandwidth of 10MHz

[J 4-Photo Diode Populating Pad/Through Hole on Board

[ Single Supply Input Voltage +5V

OOperating Temperature Range of Board : — 20° Cto 60° C

[ 3-Output Supply Voltage +5V/+3V/-5V

[ Pulse Generator with 5V-TTL for any kind of application such as Optical Source
Modulation

1.2 Description

Use the OELOGAMP8304 Board to monitor the Fiber Optic Photo Diode current Ipd with logarithmic
con-version.The output of conversion result is voltage signal(-0.2V to +4.0V).This board mounts the
ADB8304 on. The AD8304 is ADI’s monolithic logarithmic detector IC. At the Ipd=1nA level, the
ADB8304’s bandwidth is about 2 kHz(*1), but this increases in proportion to Ipd up to a maximum val-
ue of 10 MHz. This board has two kind of output connector port,that is,4V output port and 2.5V out-
put port. The AD8304 has the default value 200 mV/decade of the logarithmic slope as to Ipd at the
output VLOG.The 2.5V out-put port has the gain 1.47V/V,so has the value 294 mV/decade of the log-
arithmic slope as to Ipd.The 4V output port has the gain 2.47V/V,so has the value 494 mV /decade of
the logarithmic slope as to Ipd. The supply input voltage is single +5Vin.This board has three power
supply voltage output ports,that is, +5V (directly connected to +5Vin; 0.5Amax) / +3.3V (generated
from +5Vin ; 0.5Amax) / -5V (generated from +5Vin ; 70mAmax). The mounting of Photo Diode has
2-types on the board, through hole type / Pads type.The recommended dimension of Photo Diode is
the PIPD(Oplink Communications Inc.) series with Package 3or4(PIPD-XXXX-XX-0-(310r42)-XX).
The Pulse Generator(default approximately 15Hz) is mounted on the board for some kind of appli-
cation such as Optical Source Modulation. The AD8304 provides for the photo diode a bias that varies
linearly with the current in order to provide the adaptive biasing function in minimizing dark current.
The bias of the photo diode varies from 0.6 V (reverse-biasing the diode by 0.1 V) for IPD =100 pA
and rises to 2.6 V (for a diode bias of 1 V) at IPD = 10 mA.

*1; If you do have the operation of on-off keying(lighting off to on), the AD8304 has the dead time delay 7ms at the output
VLOG as to rising edge action(lighting off to on).

1.3 Board’s Specifications

Supply voltage range, VDD ... ... e +48Vto+52V
Supply current, IDD(Board’s net consumption current except external Loads) ........ 0.1Amax

INPUE CUITENT. .. e e e e e e e e et e e e e e e e e e e 10mAmax
Operating TEMPEratlre RANGE. ... ...ouuiureieeee e ee i ee e e e e e e e e e e e - 20°C to +60°C
Storage TeMPErature RANGE. .. ... .uivuivriireiteit et ettt et et et et et et et eer e areaneaans —40°C to +85°C
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Chapter 2

Operating Instructions

2.1 Precautions

Power Supply Input Polarity and Maximum Voltage Always ensure that the polarity and vol-
tage of the external power connected VDD power input connector CN7 is correct. Overvoltage
or reverse-polarity power applied to this terminal can damage the Board Products.

2.2 Operating Instructions List
2.2.1 Functional Block Diagram

Output
Connector CN2&3
LogAMP Buf
PadsforP.D.1
AD8304
<
0gAMP Buf g
Padsfor P.D.2 o
AD8304 S
3
LogAMP g
& Buf §
PadsforP.D.3 k=4
AD8304| 2
p=l
(¢}
Il.ogAMP Buf
Padsfor P.D.4 \ 4
AD8304|
>
) 2
$z S
3T Negative Converter TTL-Pulse S
o — % -
<3 +5Vt0 -5V Generator §
n o
+ E /[\ 5
8
3-Terminal regulator Swi
+5Vto+3.3V on/off
+5V,+3.3V,-5V Power
Connector(OUT) CN5

Figure 2-1. Functional Block Diagram
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Chapter 2

2.2.2 Top View / Bottom View(transparent)
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Figure 2-2. Top View
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Chapter 2

2.2.3 Board’s Dimension
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Figure 2—4 Board'’s Dimension
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Chapter 2

2.2.4 Connector Layout, Pads Layout, Through-Hole Layout

PD4 Anode Pad PD1 Cathode Pad
PD4 Cathode Pad PD1 Anode Pad

PD3 Anode Pad PD2 Cathode Pad
PD3 Cathode Pad PD2 Anode Pad

PD4 Cathode A PD1 Gathode
Through—Hole v i ThroughHole
(Defaul t) i e - = L 3 (Defaul t)
e B L SR s R L T it
rou ole | B2ue8 P & rou e
(Defaul t) s et v S ey | L (Defaul t)
PD2 Cathode
SETILY rodE D T(Br?c”gﬁ?ﬂe
: | efau
PD3 Cathode i : ? anu-@] ghHpET] o > PD2 Anode
Through-tole .- = [tweED, *otED Through-Hole
P(ggf:u':) :' > : (Default)
node ; )
'Iéll;r$ugf|1;|)'lole = ' e o _ T . CN7
efau ] - = =07
! va 14 - u
SW1 ! e IBHEEWEEI [ tzsy
i - el [EDgey [CllesHn
2.2 sy O Lo i) =
CN6 28223 Tiiry CN5
ZEERE
&~ g
pege. —
HRER £
oN2 P1f18 6 - N3
iiji 2

R106[CT)
R111[F=0]

il

CN1 CN4 Circle Mark:pint

Figure 2-5 Connector Layout, Pads Layout, Through-Hole Layout
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Chapter 2

2.2.5 Connector Pin Assignment

Table 2-1 Connector Pin Assignment ; CN'1
CN1/Log3&4_4Vout

pinl [LogAmpOut for PD3 with 4Vout scaled

OuT

pin2 |AGND

pin3 |LogAmpOut for PD4 with 4Vout scaled

OuT

pin4 |AGND

Molex 4pin Header ; 5045-04A / on Board
Molex 4pin Housing ; 5051-04 / for User's preparation
Molex Crimp Terminal 5159TL / for User's preparation

Table 2-2 Connector Pin Assignment ; CN2
CN2 /Log3&4_2.5Vout

pinl [LogAmpOut for PD3 with 2.5Vout scaled

OuT

pin2 |AGND

pin3 |LogAmpOut for PD4 with 2.5Vout scaled

OuT

pin4 |AGND

Molex 4pin Header ; 5045-04A / on Board
Molex 4pin Housing ; 5051-04 / for User's preparation
Molex Crimp Terminal 5159TL / for User's preparation

Table 2-3 Connector Pin Assignment ; CN3
CN3 /Logl&2_2.5Vout

pinl [LogAmpOut for PD1 with 2.5Vout scaled

OuT

pin2 |AGND

pin3 |LogAmpOut for PD2 with 2.5Vout scaled

OuT

pin4 |AGND

Molex 4pin Header ; 5045-04A / on Board
Molex 4pin Housing ; 5051-04 / for User's preparation
Molex Crimp Terminal 5159TL / for User's preparation

2-5




Chapter 2

Table 2—4 Connector Pin Assignment ; CN4
CN4 /Logl&2_4Vout

pinl |LogAmpOut for PD1 with 4Vout scaled ouT
pin2 |AGND -
pin3 |LogAmpOut for PD2 with 4Vout scaled OouT
pin4 |[AGND -

Molex 4pin Header ; 5045-04A / on Board
Molex 4pin Housing ; 5051-04 / for User's preparation
Molex Crimp Terminal 5159TL / for User's preparation

Table 2-5 Connector Pin Assignment ; CN5

CN5 /Power Port

pinl [+5V Output /0.4Amax ouT
pin2 [+3.3V Output /0.4Amax ouT
pin3 [-5V Output /70mAmax ouT
pin4 |AGND -

Molex 4pin Header ; 5045-04A / on Board
Molex 4pin Housing ; 5051-04 / for User's preparation
Molex Crimp Terminal 5159TL / for User's preparation

Table 2-6 Connector Pin Assignment ; CN6
CN6 / TTL Pulse

pinl |AGND -
pin2 |Pulse Generator Output /5VTTL ouT
Molex 2pin Header ; 5045-02A / on Board

Molex 2pin Housing ; 5051-02 / for User's preparation

Molex Crimp Terminal 5159TL / for User's preparation

Table 2-7 Connector Pin Assignment ; CN7

CN7 /+5Vin

pinl |AGND -
pin2 |+5V Power Input /+4.8V to +5.2V IN
Molex 2pin Header ; 5045-02A / on Board

Molex 2pin Housing ; 5051-02 / for User's preparation

Molex Crimp Terminal 5159TL / for User's preparation
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2.2.6 Mounting of the Photo Diode

Figure 2-5 Mounting View of Photo Diode(PIPD-1550-05-0-31-1-2)

Figure 2-6 Mounting Pads and Through-Holes View on PCB
b Cld [ Tk

=

Through Hole for mounting the P.D. on

Pads for mounting the P.D. on

Anode Pad with letter “A”

GND Pad with letter “G”
Cathode Pad with letter “C”

Cathode Through-Hole with letter “C”(Default)

, Anode Through-Hole with letter “A”(Default)

Caution!

Do not let the electrical parts on board or
the Pads or the Through-Hole be short-
circuited by the Case body of Photo Diode
if the Case body of Photo Diode is made of
the electrically-conductive material such as
the metal.

This Board provides the two mounting types of the P.D.
by soldering treatment. The letters “A”,”C”,”G” are
noted on the Board. The “A” means Anode of P.D.,the
“C” means Cathode, the “G” means Case GND. If you
will use the Pads type for mounting of the P.D., once you
have to replace the resistor for selecting the P.D.current
________________________________ ) path by sold-ering treatment.You cannot utilize the each
mounting type for P.D. current path simultaneously.
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Object which should be
avoided from short-circuit

Insulation Tape

Figure 2-6 Protection Method from short-circuit by Insulation Tape

The case of using the Pads Type in mounting the Photo Diode on the Board

When the user use the Pads Type Mountig of the Photo Diode, the user have to re-populate the
0 Q resistor according to the following lists. The user do not have to use the both type (Through-Hole and

Pads) simultaneously.

Table 2-8 Population of 012 resistor as fo the Mounting type of Photo Diode

Mounting Type

Through Hole Type

Pads Type

PD1

R133=Opened

R133=0Q populated

PD2

R134=0Opened

R134=0Q populated

PD3

R135=Opened

R135=0Q populated

PD4

R136=Opened

R136=0Q populated

R133 R134

@ ConEE-EA 1ox
Lt nuﬁﬂ;g:
0 —
“:_.

R135 R136

-'E-LLUE_'QELH
999 gey I 90

~
D
B
2
8

Bottom Side

Figure 2-7 Location of 0 Q as to the Mounting of Photo Diode
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2.2.7 Typical Performance Characteristics and Basic Equation

P.D. Monitor Characteristics

o =1.03A/W
-1550-0540-31-1-
i PD-1550-0510-31-1-2 _—

45

iz

3.0
25

20

1.5 —-=

Output Voltage Viogout [V]
\

1.0 S
=" =F===Vlogout @JN2 or CN

w

05 =

=

—— Viggout @(N1 or CN
0.0

-60 -50 -40 -30 -20 -10 Q0 10 20
Optical Input Level Pin[dBm]

Figure 2-8 P.D. Monifor Characteristics

Basic Equation :

Vlogout[v] = GV ><Vy X IoglO |

z

[Vloexout
P [W]=—r_x10\%%

in Eq. 2-2
nx{ (Eq. 2-2)

Gy xV,

lo[A]=1, xlO[ o J (Eq. 2-3)

Wi

16 FT T T T T T
T.R =-40°C, +25°C, +85°C
1.4 b Vn=-05v

v
1.2 m’
-40°C ’ 0°c
1.0 25T 1Y +70°C
:I- +85°C 1
g o8
=] A
5 ’f
0.6 'ﬂ’
A
0.4
e
v

il

100p in 10n  100n  1p 10 100p 1m  10m
INPUT - A

Figure 2-10 AD8304 Temperature Characteristics

Poxnx¢ | _

P.D. Current Monitor Characteristics

45 7 T
AL

40 e Viogout@CN2 or CN3 [ |]]

35 |1 Viogout@CN1or CN4 —|{1]

3.0 i HH 181

2.5 . i

2.0 : i

1.5 ! - Hi

Output Voltage Vlogout [V]
LY

10 I . HH

0.5 et L

0.0 — y
1TE-10 1E09 1E08 1EO7 1EO6 1EO5 1EO04 1E08 1E02
Photo Diode Current[A]

Figure 2-9 Current Monitor Characteristics

lpp
v XV, X log,, | (Eq. 2-1)

z

Slope Vy=200mV/decade, Intercept 1z=100pA,
Gv=1.47VIV@CN2&3, 2.47V/V@CN1&4,
Pin; Input Optical Power[W],

IPD ; Photo Diode Current[A],

71 ; PD quantum efficiency[A/W],

¢ ; Fiber Bending Loss & CN Loss, default=1

T
10nA100nA LA [T ” I

|
0 N S LA 100pA
L a | i
P el N[ N mrm§ﬂ |
-10 3
]
; \\\ N M\Nmn
z I
g —20 AN Ho
& ST \{
] M
@ -30
N
E —40 '
=
Z _s0
: \
-60
-70

100 1k 10k 100k ™ 10M 100M
FREQUENCY - Hz

Figure 2-11 Frequency Band Characteristics
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2.2.8 Pulse Generator

CNE

{TTL Pulse]

S045-02A

PSROVD
RI0%
ORO2012)
PSRIAVD ] ] I
c? 35 32
. SASSSD 0 Il 1608) 1000 160S) ECIIVBIEIDSK
RI03 i
1 k{ 1605) i 5 P E DGND DEND DGND
T GND Ve = R11 R
PulscOUT RIL2 T TRIG DISC z AA —{P3RIVD
— AN —— OUT THRS —2 OROL2012) RGA012P-161-B-T$
NoPOP 1608) ~CHmR A0S RST CONT .
100 v (]
R1001 DOND .
AGNDD DOGND = A 5 S
Noppaeosy | TROEMY Y RGOLPI64-BT
PSROVD 12 )
YR e08) froq=10Hiz{ Iz to 1kHz)
R0 3
w10k 1605) (&) o] e
7 1ol 16458) DGND
CHS-01H 0.22u_ il ECHUIH224X5)
c3l (&L 0.22u_film
BGND ! ECLIVBIEIOSK | Wo-Popd1608) .23
DOGND DGNTY

Basic Equation :
High Level Duration

Low Level Duration

Frequency

Factory Setting :

Figure 2-12 Pulse Generafor Schematic

t, =0.693(R, + Ry)xC,

t, =0.693x R, xC,
B 1.44
(Ry+2R;)xC,

RA=R111+R106
RB=R110+R107
C0=C40//C41/IC42//C43

(Eq. 2-4)

(Eq. 2-5)

(Eq. 2-6)

R111=0Q, R106=160k 2, R110=0Q, R107=160k @, C40=0.22uF,C41=C42=C43=NoPop
tH=0.049sec, tL=0.024sec, f=13.6Hz (Approximately 15Hz)

SW1 ; Pulse Generator off

SW1 ;. Pulse Generator on

(Factory Setting)
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Figure 2-13 SW1 Position
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Chapter 2

2.2.9 OELOGAMP8304

Schematics
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Chapter 2

2.2.10 Bill of Materials

Table 2-9 Bill of Material

Reference Description Value Part # MFG
C46-Cb61 ceramic capacitor(1608) [0.01uF GRM188R71H103KA01D  |Murata
C1-C15 ceramic capacitor(1608) |0.1uF GRM188R71H104KA93D  |Murata
C40-C43 NoPOP

C40 film capacitor 0.22uF ECH-U1H224GX9 Panasonic - ECG
(C35-C39 ceramic capacitor(1608) |1000pF GRMI188R71H102KA01D  [Murata
C16-C25,C44-C45 (1608) NoPOP

C66-C69 (2012) NoPOP

C33-C34 ceramic capacitor 22uF JMK325B]J226 MM-T Taiyo Yuden
C30-32,C62-C65 ceramic capacitor 1uF ECJ-1VB1E105K Panasonic - ECG
C26-C29 ceramic capacitor 10uF GRMB32DR61C106KA01L Murata
R9-R43 Resistor(1608) 0Q RK73Z1JTTD-RL KOA
R109-R111 Resistor(2012) 0Q RK73Z2ATTD-RL KOA
R121-R124,R1000,R1002  [Resistor(1608) 10kQ RK73H1JTTD1002F KOA
R44-R81,R1001 (1608) NoPOP

R133-R136 (2012) NoPOP

R100-R103 Resistor(1608) 1kQ RK73H1JTTD1001F KOA
R112 Resistor(1608) 220 RK73H1JTTD22ROF KOA
R117-R120 Resistor(2012) 20 RK73H2ATTD2ROOF KOA
R129-R132 Resistor(1608) 430 RK73H1JTTD43ROF KOA
R108 Resistor(1608) 510Q RK73H1JTTD5100F KOA
R96-R99 Resistor(1608) 51Q RK73H1JTTD51ROF KOA
R1-R4 Resistor(1608) 5.1Q RK73H1JTTD5R10F KOA
R113-R116 Resistor(1608) 750Q RK73H1JTTD7500F KOA
R82-R95 Resistor(1608) 10kQ RG1608P-103 SSM
R104-R105 Resistor(1608) 39kQ RG1608P-393 SSM
R125-R128 Resistor(1608) 4.7kQ RG1608P-472 SSM
R5-R8 Resistor(1608) 6.8kQ RG1608P-682 SSM
R106-R107 Resistor(2012) 160kQ RG2012P-164 SSM
D1-D6 schottkey diode BAR42FILM STM
D1000 diode RB0O51L-40 ROHM
L1-L2 Inductor 10uH/1A SDS680R-103M API Delevan Inc
CN6-CN7 connector/2pin 5045-02A Molex
CN1-CN5 connector/4pin 5045-04A Molex
1C6-1C9 LogAmp AD8304ARU ADI
IC1-IC2 OP-Amp LT6222IGN#PBF LT

1C3 Negative Converter LTC1983ES6-5#PBF LT

IC4 3-T Regulator ZLDO1117K33TC Diodes Inc
1C5 Pulse Generator SA555D TI
PD1-PD4 Photo Diode NoPop

PD1-2 - PD4-2 Photo Diode NoPop

SW1 Switch CHS-01B COPAL
CHK1-CHK8 Check pin HK-1 MacEight
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