OtO Photonics

Sensor & Control Board Product sheet

Description

This Specification contains information of Hamamatsu Sensor & Control Board.

The Control Board is constructed by a 32 bit RISC core, a 16 bit ADC, and low power
circuits. In the normal operation, the SpectraSmart software can communicate through a
high speed USB2.0 port on PC. The programmable CCD & ADC timing generator inside
the control board can control the different CCD types and read the ADC data back in
high data rate. It also provides several interfaces to communicate with external devices,

like GPIO or UART -

Hamamatsu Sensor Model Name

S11639N-01 SE2030-Sensor+CB
HB2030-Sensor+CB
G8160-03 SW1520-Sensor+CB
G13913-128GB RS1680-Sensor+CB
S11510-1106N* SE1050-Sensor+CB
HB1050-Sensor+CB
S11511-1106 EE1053-Sensor+CB
S11850-1106 EE1063-Sensor+CB
Sony Sensor Model Name
ILX563A UM1280-Sensor+CB

Due to the Intellectual Property Rights Infringement Litigation on Hamamatsu , S11510-
1106N is not available to sell in U.S.A

* *S11510-1106N & S10420-1106N-01, “N’: The Protection glass is temporarily stick on the
sensor by tape.
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B 1. Specification Overview

SE1050

-Sensor
UM1280 +CB SW1520 RS1680
Model Name -Sensor -Sensor -Sensor

HB1050 +CB +CB
-Sensor
+CB

Sensor Sony S11510 G13913-
W OGEENET Y TLX563A -1106N Crlls-0E 128GB

MO 400-800 200-1100 900-1700
Respond(nm)
SensorTvpe High NIR InGaAs
P Sensitivity -Enhanced NIR Sensor
Pixel

Sensor 32.5*%6*9

Board Size  I(ialITHTe 59*15%5 58*12.5*%5  13.5%20*2.

(WxLxH) )

*Screw hole*2
na *M2*4 na
Hex Socket Head Cap Screws

Sensor Board
Screw Hole

Control 75Q3 (SE)

1

BOPGOV OGS CB-56M2 75Q2 SHA  RS02 FX2

name Z5HB Back-thinned (HB)

. 80*65*12 (SE & SW)
*3(% *3Q%
Size(mm) 38*30*2.9 62.4%35%7 (HB) 38*38%7

*M2*5 screw

SE *Spring Washer *M2*5 screw
*M2*4 Hex 2.3%4.2*0.5(d*D*t) *Spring *M2*4 Hex
Socket Head washer Socket Head
Cap Screws 2.3%4.2%0.5(d Cap Screws
*M2x4 screw *Dit)
HB
*M2 Flat Washer
I Sensor to 40mm Sensor Cable 1 70mm 70mm na
MB Cable Sensor Cable 2 55mm

TVl NMIULVI I U WM INUVLIV T VMW VM W AN N 1IN M VY S VYT T VIS

(AL Ry

SE2030-
Sensor+CB

HB2030-
Sensor+CB

S11639N-01

200-1100

High Sensitivity
CMOS

2048
59*13*7
50.4*14.5%6.1

*Screw hole*2
*M2*4

Hex Socket Head
Cap Screws

75 Q2 Rev_C (SE)
75 HB Q2 SHA
(HB)
77%65%17(SE)
62.4*35%7 (HB)

*EM2*S screw
*Spring Washer
2.3*%4.2*0.5(d*D
*t)

SE

*M2x4 screw
IRIE *M2 Flat Washe:

70 mm

ol LIRS
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c 75Q3 (SE) 75 Q2 SHA
ontral Board
thinned (HB)
connector)
SE :
* B type USB2.0
e UART e Bt
. N ype
Mmni USB . GpIO USB2.0  + Micro USB
Interface * UART
HB : e UART « GPIO
* GPIO
* Micro USB * GPIO
* Special USB
* GPIO
User
Programmable 4
Digital 1/O0
GPIO Port 6 Pin GPIO 8 Pin GPIO
UART Port 4 Pin SE : 4 Pin 4 Pin
HB : na
CPU 32 bit RISC 8051
SystemClock 200MHz 48MHz
B kB
* Power require: 300mA at +5 VDC ) gg(\;vni;rz?uire:
* Supported voltage: 4.75-5.25 5VDC
« USB Vce : +5.25VDC + Supply voltage :
* VO : +5.5VDC ey
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Model Name EE1053-Sensor+CB EE1063-Sensor+CB
Sensor Model Name S11511-1106 S11850-1106
Wavelength Respond(nm) 200-1100

Sensor Type TEC NIR-enhance TEC Etaloning improved

Sensor Board Size
(mm, WxLxH)

Pixel Numbers 2048
63*20*7(66*15*7)

*Screw hole*2

Sensor Board Screw Hole *M2*4, Hex Socket Head Cap Screws

Contral Board Model Name Z5T
*M2*5
S *M2*4 Hex Socket Head Cap Screws
Crew *Spring Washer 2.3*4.2%0.5
(d*D*t)
Sensor to MB Cable 2 Cable 60 mm
User Programmable ;
Digital I/O
GPIO Port 8 Pin GPIO
UART Port 4 Pin
CPU 32 bit RISC
System Clock 200MHz
ROM 8 MByte
ADC 16 bit

Power require: 330mA at +5 VDC
TEC power require: 500mA at + 5VDC
Supply voltage : 4.75-5.25
USB Vcce : +5.25VDC
IO: +5.5VDC

:
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Sensor Board Size (mm, WxLxH)
32.5%6*9
ILXS63A (Including Port)
S11510-1106N 59*15*§
% %
G8160-03 58%12.5*5
13.5%20*2.1
G13913-128GB (Including FFC)
S11511-1106 66%15%7
63*20*7
., A\ T
TESOOLER SENSOR PC  H04~000-000084
S11850-1106
66*15*7
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B 2. Mainboard & Port Description

> 2.1 CB-56M2 (for UM1280-Sensor+CB)

UART GPIO MinUSB
Port Port Port

UART Port (Pitch 1.0mm)

Power Power

2 Output TX (UART) RISC Output
3 Input RX (UART) RISC Input
4 GND GND Ground

Sensor Port (Pitch 1.0 mm)

Output DRV_SH Reserved PIN

2 Output Spectro GAIN  Reserved PIN
] 3 Input Spectro_data Data
4 GND GND Ground
Sensor 5 Output DRV_ROG Read out gate pulse
Port 6 Output DRV CLK  CLK
7 Output PWR 5V
8 GND GND Ground

GPIO (Pitch 1.0 mm)

m Direction Function Description

Power Power +5V

General purpose input output pin. This provides the extension for external

2 Input/Output GO device control or synchronization.

General purpose input output pin. This provides the extension for external

. g etipuit GOz device control or synchronization.

General purpose input output pin. This provides the extension for external

“ g etipuit GO device control or synchronization.

General purpose input output pin. This provides the extension for external

J g etipuit GO device control or synchronization.

6 GND GND  Ground
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> 2.2 75Q3 (for SE1050-Sensor+CB )

gt UART Port
Bl (Not Available)

»
@
s
Ed
L
L
03
®

Sensor JTAG Port
Portl (Not Available)
'UART Port
Sensor (Not Available
Port2
USB
GPIO Port (Pitch 2.0mm)
m
Output Power

[\9)

RISC Output
Sensor Portl (Pitch 2.0mm) Output UARTTX S

3 Input UART RX  RISC Input
| #Pin_| Dircction | Name | Description |

General purpose
1 Output Reset Gate Reset 4 Output GPIO0 input /output pin.
2 Output Power 32V General purpose
3 Output Power 13V . L GO input out/put pin.
4 Input Spectro_data Data 6 Output LS ON Light Source Turn ON.
5 GND GND Ground , External Trigger Input
6 Output Power 20V 7 Input Trigger IN gional.
7 X X X 8 GND GND Ground
8 X X X

Sensor Port2(Pitch 2.0mm)

Output CCD horizontal register clock-4

2 Output P3H CCD horizontal register clock-3
3 Output P2H CCD horizontal register clock-2
4 Output P1H CCD horizontal register clock-1
5 Output P1V CCD vertal register clock-1

6 Output P2V CCD vertal register clock-2

www.otophotonics.com Sensor & Control Board-101 Rev.1 8
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» 2.3 Z5HB Back-thinned Micro
( for HB1050-Sensor+CB ) ~ USB__ GPIO Port

Special USB

Sensor Port2

Sensor Portl

GPIO Port

(Not available)
GPIO Port (Pitch 1.0mm)

m Direction Name Description

Sensor Port1(Pitch 1.0mm)

m Direction Name Description

Output Power
1 Output Reset Gat Reset
upy eset bt e3¢ 2 Output  UART TX RISC Out
2 Output Power 32V
3 Output Power 13V 3 Input UART RX RISC In
4 Input Spectro_data Data 4 Output GPIO0O .General purpose
5 GND GND Ground input /output pin.
6 Output Power 20V 5 Output GPIO1 .General purpose
7 X X < input /output pin.
Light Source
8 X X X 6 Output LS ON Turn ON.
7 Tnput Trigger IN External Trigger
= Input Signal.
Sensor Port2(Pitch 1.0mm)
8 Ground
| #Pin | Dircction | Name | Descriptn | i | cton| "mh
1 Output CCD horizontal register clock-4 Name Description
2 Output P3H CCD horizontal register clock-3 1 Output e £33V
3 Output P2H CCD horizontal register clock-2
: : 2 2 way Data- USB-
4 Output P1H CCD horizontal register clock-1
5 Output P1V CCD vertical register clock-1 3 2 way Data+ USB+
6 Output P2V CCD vertical register clock-2 4 GND GND Ground
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» 2.4 7Z5Q2 SHA (for SW1520-Sensor+CB)

L L)
- . ;|

O LT R L CEE LA LR L LLE

UART Port
(Not Available)
JTAG Port
(Not Available)
UART Port
% (Not Available
USB
Sensor Port( Pitch 2.0 mm) GPIO Port (Pitch 2.0mm)
rin | piecion | Name | vosrpion AL bicion L_Name_L_becrvion
1 Output DRV_SH Reserved PIN Output Power
RI
2 Output Spectro. GAIN Reserved PIN 2 Output UARTTX SC Out
RISC I
3 Input Spectro_Data Data 3 Tnput UART RX G SIC B
eneral purpose
4 Ground Ground Ground 4 Output GPIOO input /output pin.
5 Output DRV_ROD Read out gate pulse 5 Output GPIO1 'General purpose
input /output pin.
6 Output DRV_CLK CLK Light S
6 Output LS ON ON,
7 Output Spectro PWR 5V U
. External Trigger
8 GND GND Ground 7 Input Trigger IN Input Signal.
8 GND GND Ground
www.otophotonics.com Sensor & Control Board-101 Rev.1 1
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> 2.5 RS02 FX2 Rev_A (for RS1680-Sensor+CB)

GPIO Port
(Not Available)

Micro USB |

GPIO Port GPIO Port
.: (Reserved)
Sensor Port
GPIO Port(Pitch 1.0mm) Sensor Port(Pitch 1.0mm)
m | #Pin | Dircction | _ Name | Description
Output Power 1 Output DRV_SH Reserved PIN
2 Output UART TX RISC Out 2 Output Spectro. GAIN Reserved PIN
3 Input UART RX RISC In 3 Input Spectro_Data Data
4 Output GPIOO _General purpose 4 GND GND Ground
input /output pin.
G 1 5 Output DRV_ROD Read out gate pulse
5 Output GPIOI P
nput /output pin. 6 Output DRV _CLK CLK
Light Source -
6 Output LS_ON Turn ON. 7 Output Spectro PWR 5V
: [ ceemall Tl 8 GND GND Ground
7 Input Trigger IN Input Signal.
8 GND GND Ground
GPIO Port() (Pitch 1.0mm)
| #Pin_| Dircction | Name | Description |
1 NC NC NC
Reserved
2~7 = =
PIN
8 GND GND  Ground
www.otophotonics.com Sensor & Control Board-101 Rev.1 1
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» 2.6 Z5T
(For EE1053-Sensor+CB & EE1063-Sensor+CB)

GPIO Port

DC 5V Port

UART Port
(Not Available)

USB
Fan Port Sensor Portl
g \TEC Port
Sensor Port2
JTAG Port ‘
(Not Available)
UART Port|_
(Not Available)
Sensor Portl(Pitch 2.0mm) Sensor Port2(Pitch 2.0mm)
_#Pin | Directin | Name | Descripion J #Pin | irection | Name | Deseripiion |
1 Output Reset Gate Reset Output CCD horizontal register clock-4
2 Output Power 32V 2 Output P3H CCD horizontal register clock-3
B Output Power 13V 3 Output P2H CCD horizontal register clock-2
4 Input Spectro_data Tan 4 Output P1H CCD horizontal register clock-1
5 GND GND Ground 5 Output P1V CCD vertal register clock-1
6 Output B 20V 6 Output P2V CCD vertal register clock-2
7 X X X GPIO Port(Pitch 2.0mm)
8

Fan Port(Pitch 2. Omm) m Direction Name Descrlptlon
I Ouwpu  Power

Output Power 2 Output UART TX RISC Out
2 GND GND Ersring] 3 Input UART RX RISC In
General purpose
4 Output GPIOO . .
TEC Port(Pitch 2.0mm) utpu input /output pin.
General purpose
m S ouwpu  Gpior  Oenemipupose
Light S
Output Power 6 i LS ON llgum glll\lrce
2 GND GND Ground >
7 I T IN External Trigger
nput Teeer_ Input Signal.

www.otophotonics.com Sl GND GND Ground .
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» 2.7 Z5 HB Q2 SHA
(For HB2030-Sensor+CB)

Special USB

Sensor Port

GPIO Port (Pitch 1.0mm)

Sensor Port

| #Pin_| Dircction Description

GPIO Port (Pitch 1.0mm)

1 Output CCD_SH Reserved PIN
> Oupu  CCDGin  Reserved PIN m
3 Input CCD_Output Data Output Power
4 GND GND Ground ) Output UART TX RISC Out
5 Output CCD_ROG  Read out gate pulse
P = SHoD 3 Input UART RX RISC In
6 Output CCD_CLK CLK - :
7 Output Power +5V 4 Output GPIOO B
8 GND GND Gound input /output pin.
General purpose
5 Output GPIO1 ) )
Special USB (Pitch 1.0mm) input /output pin.
Light Source
W 6 Owpu  LSON  “poon
Output  Power +3.3V 7 Inout Trigeer IN External Trigger
P 88T Input Signal.
2 2 way Data- USB-
8 GND GND Ground
3 2 way Data+ USB+
4 GND GND Ground
www.otophotonics.com Sensor & Control Board-101 Rev.1 13
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» 2.8 Z5Q2Rev_C
(For SE2030-Sensor+CB )

[

" UART
(Not Available)
Sensor Port - JTAG Port
(Not Available)
UART Port
! (Not Available)
| T O
GPIO Port
GPIO Port Sensor Port ( Pitch 2.0 mm)
m m
1 Output Power Output CCD_SH Reserved PIN
2 Output  UART_TXD RISC Out 2 Output CGAIN Reserved PIN
3 Input  UART_RXD RISC In 3 Input Spectro_Data Data
4 Output GPIOO Reserved PIN 4 e p— - d
5 Output GPIO1 Reserved PIN roun
6 Qi LS ON Light Source 5 Output CCD_ROG  Read out gate pulse
Extzrlrllrzlill %i‘gger 6 Output ~ CCD CLK CLK
7 . Trigger In_l Input Signal. 7 Output Power 5V
. GND GND Ground 8 GND GND Ground

www.otophotonics.com Sensor & Control Board-101 Rev.1 14
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B Connect Port Overview
» 4.1 USB Port
Users can connect the SpectraSmart software on PC by PC USB port which is setup

on control board.

O B type USB 2.0 @ 480Mbps (High-speed)
O Micro USB @480Mbps (High-speed)

O Mini USB 480Mbps (High-speed)

O Supply board power

B NC
|
32 A
126
. 125 0.40
| .049 016
x| X
] O e
:
<=

ﬁ,
o

0.41
016

l_.[JIIJ
F |
!

Fig. 1: Special USB 1.0 mm 4 pin
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» 3.2 GPIO Port & Pitch 2.0mm Port

In the PC based operation, users can setup output with high or with low level by
SpectraSmart software. The SpectraSmart software also can receive the 1/0 status through
the USB communication. If users need the special timing generation (like single pulse or

PWM), it provides the flexibility to implement it.

GPIO Recommended Operating Levels::  GPIO Absolute Maximum Ratings are
VIL(max) = 0.8V as follows:
VIH(min) =2V VIN(min) =-0.3V

VIN(max) = 5.5V

Side entry type
4.8(.189)
B |_1—|1,7(A057)
[ { | -
F / —~ U §
1 allal; S 7
ﬂ | = 8
/ f b
e | o [ 23] o
(077) A | %rﬁ.llt (134)
Model No. Dimensions mm(in.) Q'ty / box
Cir- Top Side Top | Side
cuits entry entry A B entry | entry
type type type | type
8 | B &B-PHKS S 8B-PHK-S  |14.0( .551)[17.9( .705)| 500 250

Fig.2 Pitch 2.0mm Port
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» 3.3 UART Port & Pitch 1.0mm pin Port

For the board space consideration, we uses the 4 pin 1.0 mm pitch connector for the

UART communication.

UART Recommended Operating Levels::
VIL(max) = 0.8V

VIH(min) =2V

UART Absolute Maximum Ratings are as follows:
VIN(min) =-0.3V

VIN(max) = 5.5V

PIN 1 Material:
1.000 e . .
\ 039 Base: Glass filled Polyamide UL 94V-0
,Color Nature(White)
Contact: Copper alloy with Tin plated
Tab: Copper alloy with Tin plated

>

295
3

i
1
= ;ﬁ:': %

425
167

L
.
:
1Ml

A0

A P 10100 ]
10.05 G2
:I L— al= 0354002 TP “ﬁ"m_[ 0242002 17T
| 1 r' -O'é -
alg 1 LY Te Sl2
q g 1] 11 gBag
= Slr‘i 03]
DIM. A = 1.00 x NO. OF SPACES I%?J S — 2}
DIM. B = DIM. A + 3.0 555 12401 072005 o
= 0472004 "= 028,004
* AVAILABLE IN 2 THROUGH 15 CIRCUITS AND 20 SEC. B-B

Recommended P.C. Board Layout J

Fig. 3: Pitch 1.0mm Port
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