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

S11639N-01

G8160-03
G13913-128GB
S11510-1106N*

S11850-1106
Sony Sensor

ILX563A

Model Name

SE2030-Sensor+CB
HB2030-Sensor+CB

SW1520-Sensor+CB
RS1680-Sensor+CB

SE1050-Sensor+CB
HB1050-Sensor+CB

EE1063-Sensor+CB
Model Name
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.

« This Document is for business promotion use only.
 For customer's Specification Approval or IQC need, we will
provide official Approval Sheet.
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B 1. Specification Overview

SE1050 SE2030-
-Sensor
UM1280 +CB SW1520 RS1680 Sensor+CB
Model Name -Sensor -Sensor -Sensor
+CB Sensor+CB
Sensor Sony S11510 G13913-
W ONEREEE ILX563A -1106N S0 128GB SR

Wavelenatins e 200-1100 900-1700 200-1100
Respond(nm)
SensorTvpe High NIR InGaAs High Sensitivity
yp Sensitivity -Enhanced NIR Sensor CMOS
3000 2048 128 2048
Numbers

Sensor 32.5%6*9 59%13*7

BIEVG RSV (Including 59*15%5 58*12.5*%5  13.5*%20*2.1
(WxLxH) connector) 50.4*14.5%6.1
* k
*Screw hole*2 Sorewrholct2
Sensor Board *M2*4
na *M2*4 na
Screw Hole Hex Socket Head
Hex Socket Head Cap Screws
Cap Screws
Control 75Q3 (SE) 75 Q2 Rev_C (SE)
GIEIGR LS CB-56M2 75Q2 SHA  RS02 FX2
name Z5HB Back-thinned (HB) = H?H(])S§ s

; 80*65*12 (SE & SW) 77*65*17(SE)
*Q()* *Q Q%
Size(mm) 38*30*2.9 62.4*35%7 (HB) 38*38*7 62.4*35%7 (HB)

skek *
*M2*5 screw M2%5 screw

SE *Spring Washer *M2*5 screw SE ;S?’F;f‘l‘n;é*y;‘(sélflf)
*M2*4 Hex 2.3%4.2%0.5(d*D*t) *Spring *M2*4 Hex *é) -
Screw Socket Head washer Socket Head
Cap Screws 2.3%4.2*%0.5(d Cap Screws
HB *M2x4 screw *D*p) HB *M2x4 screw
*M2 Flat Washer *M2 Flat Washer
I Sensor to 40mm Sensor Cable 1 70mm 70mm na 70 mm

MB Cable Sensor Cable 2 55mm
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Contral Board
Model Name

Sensor
Port Pin

Interface

User
Programmable
Digital 1/0

GPIO Port

UART Port

CPU
SystemClock

=

<

<
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75Q3 (SE) 75 Q2 SHA
thinned (HB)
8 8+6 8 8 e
connector)

SE :
* B type USB2.0
e UART e Bt

. .. ype

Mini USB . GpIo USB2.0  + Micro USB

e UART

¢ GPIO :
* Micro USB * GPIO
* Special USB
e GPIO

4
6 Pin GPIO 8 Pin GPIO
) SE : 4 Pin )
4 Pm HB - na 4 Pm
32 bit RISC 8051
200MHz 48MHz
16KB internal
64 MByte DDR1 RAM
8 MByte 144K Byte
16 bit

* Power require: 300mA at +5 VDC
* Supported voltage: 4.75-5.25

* USB Vcc : +5.25VDC

* /O : +5.5VDC

* Power require:
280mA at
+5VDC

* Supply voltage :
4.5-5.5V
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Model Name EE1063-Sensor+CB
Sensor Model Name S11850-1106
Wavelength Respond(nm) 200-1100

Sensor Type TEC Etaloning improved

Pixel Numbers 2048

Sensor Board Size

*2(0* *15%
(mm, WxLxH) 63%*20*7(66*15*7)

*Screw hole*2

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

Screw *M2*4 Hex Socket Head Cap Screws
*Spring Washer 2.3*%4.2%0.5
(d*D*t)
B type USB2.0, UART, GPIO
User Programmable p
Digital 1/0

CPU 32 bit RISC

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 Vece : +5.25VDC
I/O: +5.5VDC

:
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Sensor Board Size (mm, WxLxH)

32.5%6*9

ILXS63A (Including Port)

S11510-1106N 59*15%*5
S @giewvo 4 94v- <7 Vi
G8160-03 = ; S8712.5%5
13.5%20*2.1

G13913-128GB | .
i = (Including FFC)

63*20%7
TE-COOLER SENS TE01-000-000085
2017/07/ THO4-000-000094
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)

| #Pin_| Direction Do

Power Power

Output TX (UART) RISC Output
Input RX (UART) RISC Input
GND GND Ground

B O R S

Sensor Port (Pitch 1.0 mm)

| #Pin_| Direction Description

1 Output DRV _SH Reserved PIN
2 Output Spectro GAIN  Reserved PIN
3 Input Spectro_data Data

i 4 GND GND Ground
5 Output DRV _ROG Read out gate pulse

Sensor
6 Output DRV_CLK CLK
Port -

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  GPIOL  jevice control or synchronization.

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

3 Input/Output  GPIO2  jevice control or synchronization.

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

4 Input/Output  GPIO3  jevice control or synchronization.

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

5 Input/Output  GPIO4  jevice control or synchronization.

6 GND GND  Ground
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» 2.2 7Z5Q3 (for SE1050-Sensor+CB )

;;;s;;;"r . ‘ i 0.5 ¢ UART Port

e = : Bl (Not Available) =
Sensor 7 JTAG Port E
Portl (Not Available) o

'UART Port

Sensor (Not Available

Port2

RN
L “~ GPIO Port

GPIO Port (Pitch 2.0mm)

| #Pin_| Direction Description

1 Output Power +5V

2 Output UART TX  RISC Output
Sensor Portl (Pitch 2.0mm) Input UART RX  RISC Input

3
| ##Pin_| Direction | _ Name | Description General purpose

4 Output GPIOO0

1 Output Reset Gate Reset input /output pin.

2 Output Power 32V 5 Output GPIOL g;?;?ig/’;g;siz

3 Output Power 13V s T : o
4 Input Spectro_data Data 6 Output LS_ON Elg (qulrf(:.e ur? :
5 GND GND Ground - Input  Trigger IN S.Xte“lla rigger input
6 Output Power 20V 'gnat.

7 X X X 8 GND GND Ground

8 X X X

Sensor Port2(Pitch 2.0mm)

m Direction Description

1 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
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» 2.3 Z5HB Back-thinned Micro
( for HB1050-Sensor+CB ) USB _ GPIO Port

Special USB

Sensor Port2

Sensor Portl

Gl;iO Port

(Not available)
GPIO Port (Pitch 1.0mm)

| #Pin_| Direction Do

Sensor Port1(Pitch 1.0mm)

|_#Pin_| Direction Description

1 Output Power
1 Output Reset Gate Reset > Output UART TX RISC Out
Z Sl Pt LS =2 3 Input  UART RX RISC In
3 Output Power 13V General purpose
4 Input Spectro_data Data 4 Output GPIOO input /output pin.
5 GND GND Ground General purpose
6 Output Power 20V 5 Output GPIOL input /output pin.
7 X X X Light Source
3 < X X 6 Output LS ON Turn ON.
. External Trigger
7 Input Trigger IN Input Signal.
Sensor Port2(Pitch 1.0mm) 8 GND GND Ground
BT T TS YT Special USB Port (Pitch 1. e pe———
1 Output CCD horizontal register clock-4 Name
2 Output P3H CCD horizontal register clock-3 1 Output Power 133V
i gutput ETE ggg Eor%zontai reg%ster ciocllz—? 2 2 way Data- USB-
utput orizontal register clock- 2 wa
5 Output P1V CCD vertical register clock-1 d Wy Data WISIE
6 Output P2V CCD vertical register clock-2 4 GND GND Ground
www.otophotonics.com Sensor & Control Board-408 Rev.1 9
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Port
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Sensor & Control Board Datasheet
» 2.4 7Z5Q2 SHA (for SW1520-Sensor+CB )

GPIO Port

Sensor Port( Pitch 2.0 mm)

ect ot | #Pin | Direction
| #Pin_| Direction Description

Output
Output
Input
Ground
Output
Output
Output
GND

0 9 N L AW N

DRV_SH
Spectro GAIN
Spectro_Data
Ground
DRV_ROD
DRV _CLK
Spectro PWR
GND

UART Port

JTAG Port

(Not Available)

£ (Not Available)

UART Port
(4 (Not Available

USB

GPIO Port (Pitch 2.0mm)

Reserved PIN
Reserved PIN
Data
Ground
Read out gate pulse
CLK
5V

Ground

1
2
3
4

Output
Output
Input

Output
Output
Output

Input
GND

Power
UART TX
UART RX

GPIOO
GPIOI
LS ON

Trigger IN
GND

+5V

RISC Out

RISC In

General purpose
input /output pin.
General purpose
input /output pin.
Light Source
Turn ON.
External Trigger
Input Signal.

Ground
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» 2.5 RS02 FX2 Rev_A (for RS1680-Sensor+CB)

GPIO Port
(Not Available)

Micro USB
GPIO Port : GPIO Port
.: s (Reserved)
Sensor Port
GPIO Port(Pitch 1.0mm) Sensor Port(Pitch 1.0mm)
m | #Pin_| Dircction | Name | Deseription |
1 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
(Centalljpmiyes 4 GND GND Ground
4 Output GPIOO input /output pin.
General purpose 5 Output DRV_ROD Read out gate pulse
5 Output GPIOL input /output pin. 6 Output DRV _CLK CLK
Light Source
6 Output LS ON "?urn ON. 7 Output Spectro PWR 5V
. External Trigger 8 _ilD _ilD Ground
7 Input Trigger IN Input Signal.
8 GND GND Ground

GPIO Port() (Pitch 1.0mm)

| ##Pin_| Direction | Name | Description |
1 NC NC NC

Reserved

PIN
8 GND GND  Ground
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» 2.6 Z5T
(For EE1063-Sensor+CB)

GPIO Port

DC 5V Port

UART Port
(Not Available)

USB
Fan Port Sensor Portl
a TEC Port
: Sensor Port2
JTAG Port
(Not Available)
UART Port|_
(Not Available)
Sensor Portl(Pltch 2.0mm) Sensor Port2(Pitch 2.0mm)
_#pin | pirccion | Name L pescripion | 4pin | birecion | Name | Descripion
1 Output Reset Gate Reset 1 Output CCD horizontal register clock-4
) Output Power 32V 2 Output P3H CCD horizontal register clock-3
3 Output . 13V 3 Output P2H CCD horizontal register clock-2
4 Input Spectro_data Data 4 Output P1H CCD horizontal register clock-1
5 GND GND i) 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(Pltch 2. Omm) m Name Description

| #Pin_| Direction | Name | Deseription —
2 Output UART TX RISC Out
1 Output Power +5V RISCT
n
2 GND  GND  Ground - iU IV RURS
General purpose
& Output GPIOO input /output pin.
TEC Port(Pitch 2.0mm) 5 Outout GPIO] General purpose
m e input /output pin.
1 Output P Light Source
utpu ower 6 Output LS ON Turn ON.
2 GND GND Ground i External Trigger
7 Input Trigger IN Input Signal.
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_| Direction Description

GPIO Port (Pitch 1.0mm)

1 Output CCD_SH Reserved PIN
2 | Ouput | CCDGain  Reserved PIN (TSN IROITnl IR O B T
3 Input CCD_Output Data 1 Output Power +5V
5 Output CCD_ROG  Read out gate pulse 3 i UART RX RISC In
6 Output CCD_CLK CLK Generalpumpose
7 Output Power +5V 4 Output GPIOO
8 GND GND Gound input /output pin.
General purpose
5 Output GPIO1 ) )
input /output pin.
Special USB (Pitch 1.0mm) Light Source
6 Output LS_ON Turn ON.
| #Pin_| Direction | Name | Deseription External Trigger
1 Output Power +3.3V 7 Input Trigger IN Input Signal.
2 2 way Data- USB- 8 GND GND Ground
3 2 way Data+ USB+
4 GND GND Ground
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> 2.8 Z5Q2Rev C
(For SE2030-Sensor+CB )

‘ TNHE3M1 94v-0 B4

5239060042

" UART
= (Not Available)
Sensor Port ---- é JTAG Port
sy (Not Available)
UART Port
Not Available)
1 DRI Y
GPIO Port
GPIO Port Sensor Port ( Pitch 2.0 mm)
| #Pin_| Dircction | Name | _ Description [l #Pin | Direction | Name | Description |
1 Output Power +5V 1 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 GND GND Ground
5 Output IO Re.served | 5 Output CCD _ROG  Read out gate pulse
Light Source
6 Output LS ON Turn ON. 6 Output ~ CCD_CLK CLK
7 i e I 1 E)I(ternaéffrlgi;er 7 Output Power 5V
HpHGESIga 8 GND GND Ground
8 GND GND Ground
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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

32 [l
126

45 Mox
177 Max,

0.41
016

0.25
010
fo

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 I/O 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 17.067]
| f |
J i
1] 'llr'-"ll g U g
i : = g
/ ‘ ©
—} . = —
Ll |z_6’ B S N
185 Lo LB, Circuit (134)
Lo77)| A |\ No.1
Model No. Dimensions mmiin.) Q'ty / box
Cir- Top Side Top | Side
cuits eniry entry A B entry | entry
type type type | type
8 B 8B-PH-K-S S BB-PH-K-S  |14.0( 551)|17.9( 705)| 500 250

www.otophotonics.com
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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

Ez0.20
AX01S

—_ o . Material:
_\ T o T ) JE Base: Glass filled Polyamide UL 94V-0
JColor Nature(White)
Contact: Copper alloy with Tin plated
lab: Copper alloy with Tin plated

B

B
g8 688 58§

— 1 1z 295

I e e =1 M
2.6
S

oy,

o=0.1
0=.004

A67

AT.L

020,05 |_ast00s
ozetooe F i mzezooz TP

|_sss:01
2194004

[’575.004

DiM. & = 1.00 = NO. OF SPACES
DM, B = DIM, A + 20

* AVAILABLE IN 2 THROUGH 15 CIRCUITS AND 20

I

0471004 028+.004

-
Recommended P.C. Board Lovout 3

Fig. 3: Pitch 1.0mm Port
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