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H17362 Polarization characteristics
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using F1LIT4T
CHTEBBEFIATRIZHT=Y. UTEEEL TS,

using Middle_ SERIAL_NUM; //H17362 O U7 I EBEESEHIED A BIZEMRE
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(1)Mid_SN_Get_Connect Num()
(2)Mid_SN _Get()

(3)Mid_Vcont_Write()

AP| BA¥ DRV i

H17362API [%. TREDFIEHRZRYEELET,
FT_OK LIS DIEIXEITTS—TY,

public enum FT_STATUS

{

FT_OK,

FT_INVALID_HANDLE,
FT_DEVICE_NOT_FOUND,
FT_DEVICE_NOT_OPENED,
FT_I0_ERROR,
FT_INSUFFICIENT_RESOURCES,
FT_INVALID_PARAMETER,
FT_INVALID_BAUD_RATE,
FT_DEVICE_NOT_OPENED_FOR_ERASE,
FT_DEVICE_NOT_OPENED_FOR_WRITE,
FT_FAILED_TO_WRITE_DEVICE,
FT_EEPROM_READ_FAILED,
FT_EEPROM_WRITE_FAILED,
FT_EEPROM_ERASE_FAILED,
FT_EEPROM_NOT_PRESENT,
FT_EEPROM_NOT_PROGRAMMED,
FT_INVALID_ARGS,
FT_NOT_SUPPORTED,
FT_OTHER_ERROR,

FT_TIME_OUT,

FT_SERIAL_ERROR
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AP| BA¥ D {1#%
(1) Mid_SN_Get_Connect_Num()
HE  FT_STATUS Mid_SN_Get_Connect_Num(ref UInt32 NumDevicesBuf);
51%  NumDevicesBuf: 5 /31 RIE&HEH/\vI7
RYE BE¥HLRTITHLE. RYMEREFT OK IZBYET,
BAEA KRBT BL. RYMEIX FT_OK LISHZBRYET,
f#sR  HlEA PCICE&ESh TS H17362 OBERERLET,
B1#IZ$EE L 1= NumDevicesBuf IZ#ll{#l PC LD EHEHAEMEINFET,
#EHD H17362 ZHIEHT B35S . 518U ELT= NumDevicesBuf &%k Mid_SN_Get() T{E
LET,

(2) Mid_SN_Get()

HE  FT_STATUS Mid_SN_Get(UInt32 NumDevices, ref string[] SerialNumsBuf);

51%  NumbDevicesBuf: 7 /31 RE&#E#/ \w o7 (H17362 Z§ll{#) PC LEA{AIEHLI-IBSIE 1)
SerialNumsBuf: U7 L BB &M/ VD7

RYE BE¥HRTIT L. RYMERFT OK IZBYET,
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fi#sh  HIEA PC IS TN H17362 D PMT L UZIVBESERVUHLET,
18U FE LTz SerialNumsBuf [ZHlI{EIA PC &L TLVS H17362 O PMT S U7 IILEEHHE
Ehxd,
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H17362 Z#8# PC TR T 5IHE. EDO VT ILESH SerialNumsBuf DRIFEBDERICAS
NNISUFLTREVET,
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SN:HIfEIL=Ly H17362 @) PMT )7 ILEE
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SN THELT=-H17362 REROD PMT EDINEEZRELE T, Index & H17362 % PC IZHkilL 1=
BICS A LITHEESNET /AL R ID TF, Mid_SN_Get()R1T8D. SerialNumsBuf ERHES L
—BLET,
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-HREE M I SO OBATM|FICOETEL T, UZEKORECEALAHFEREOFTRLGL, KK
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1. Safety precautions

1-1. Alert symbols and signal words

To help understand the safety instructions in this manual, the following symbols and signal words
are used. Make sure that you understand their contents and comply with the instructions.

"WARNING" indicates a potentially hazardous situation which,
if not avoided, could result in death or serious injury.

AN\

"CAUTION" indicates a potentially hazardous situation which,
if not avoided, could result in minor or moderate injury or
damage to the equipment.

A\

This symbol shows a caution or warning you must observe. Read the
instructions carefully to ensure correct and safe product use.

O

This symbol indicates a prohibited action. Read the instructions carefully and
never attempt the prohibited action

o

This symbol indicates a mandatory action. Read the instructions carefully and
always follow them.

-2. Safety precautions

Am

O

Do not remove any cover of this unit and do not disassemble this unit. Doing
so may damage this unit or cause electrical shock since some internal parts
generate a high voltage.

O

Do not handle this unit with wet hands. Doing so may cause electrical shock.
This unit is not designed to be waterproof, so do no immerse it in water.
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Some parts of the photodetector in this unit are made of glass, so excessive
shock or force may cause cracks. Do not apply excessive shock or force to this
unit.

This unit is not designed for use in a vacuum or in a corrosive gas atmosphere.
Do not use this unit in such environments.

Do not use this unit in humid environments where condensation occurs.
Condensation may damage the internal high-precision electronic components,
causing fire or electrical shock.

When plugging or unplugging the USB connector, always hold the connector
body. Applying an excessive load to the cable or connector may break the wire
or damage this unit.

Handle this unit very carefully.

This unit is assembled with high-precision electronic components. Those
components may be damaged if subjected to excessive vibration or shock,
causing fire or electrical shock.

©[>©®®®>

About care.
Wipe off dirt on instrument with a soft dry cloth.

1-3. Disposal

When disposing of this unit, take appropriate measures in compliance with applicable regulations
regarding waste disposal, and correctly dispose of it yourself, or entrust proper disposal to a licensed
industrial waste disposal company. In any case, be sure to comply with the regulations in your country or
state to ensure correct disposal.

1-4. Registered trademarks

*Windows 10 Pro are the registered trademarks of Microsoft Corporation in the United States and/or

other countries.

- Other product or software names mentioned in this manual may be the trademarks or registered
trademarks of respective product manufacturers and a detailed listing is omitted for this manual.
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1-5. FCC statement

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

Note: This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interference in a residential installation. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance with the instructions, may cause harmful
interference to radio communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is encouraged to try to correct
the interference by one or more of the following measures:

*Reorient or relocate the receiving antenna.
*Increase the separation between the equipment and receiver.
-Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

-Consult the dealer or an experienced radio/TV technician for help.
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2. Overview

The H17362 series is a photomultiplier tube module with a USB interface. Connecting this unit to a USB
port of your PC allows software control to display and record the output data.

The H17362 supports USB hot-swap and so operates without having to restart the PC. The H17362
comes with device drivers and sample software for operation on Windows 10 Pro and so greatly reduces

the time required to make setups.

This instruction manual applies to the H17362 series.
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3. Part names

The photos below show the external view of the H17362 series.

@)
(1N

@
()

()

H17362

(1) Light input window

Do not allow the photocathode to be exposed to excessive light, since excessive

® A light-sensitive photocathode is formed on the inner side of this light input window.
light will reduce the sensitivity and service life of this unit.

(2) USB connector

Do not apply excessive shock to the receptacle of this unit when plugging or
unplugging the USB connector. Excessive shock may deform or damage the USB
connector and the receptacle of this unit. Be careful not to apply excessive force
when plugging the USB connector into this unit.

(3) Signal output (SMB receptacle)

Do not apply excessive shock to the receptacle of this unit when plugging or
unplugging the SMB receptacle. Excessive shock may deform or damage the SMB
connector and the receptacle of this unit. Be careful not to apply excessive force
when plugging the SMB connector into this unit.

(4) C mount adaptor (Detachable)

(5) Rod mounting plate (Detachable)
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4. Package contents

After unpacking, first check that all items are included. If any part is missing or externally damaged,
please notify our sales office.

THz PMT module H17362
C mount adaptor
Rod mounting plate

5. Setup

The procedures explained in this section apply only to cases where your PC runs on Windows 10 Pro.

5-1. Installing the device driver
~The example for the OS Windows 10-Pro~
When using the H17362 first time, install the device driver as described below.
(1) Turn on the PC power switch.
(2) Download the device H17362_driver file from following dedicated download page.

URL : https://www.hamamatsu.com/sp/etd/software etd/download/thz-pmt _module/h17362_ en.html

(3) Copy driver folder and paste it on PC desktop which is stored in (2) downloaded file.
(4) Connect H17362 to PC with the USB cable of accessory.

Do not connect the USB cable to other than the USB ports.
® Connecting the USB cable to other than the USB ports may cause electrical shock
or fire, or may damage this unit and PC.

(5) Right-click the "Start" button in the lower left of the desktop with the mouse and click "Device
Manager (M)" from the menu to display the Device Manager.

(6) Right-click on "HPKUSB_device" in "Other devices" and click "Update Driver(P)" from the menu.
(7) Click "Browse my computer for H17362_driver software".

(8) Click the "Browse" button, select the "driver" folder you copied to your desktop, and click "Next".
Installation of the driver software will be stared.

(9) When "The driver has been updated successfully" is displayed, click "Close".

This completes the device driver installation.
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5-2. Setting up the sample software

The sample software is stored in the file which downloaded in section 5-1.
Software >> Sample software >> H17362 App.exe
Copy the above executable file and paste it on PC desktop.

See Section 6 “How to use the sample software” for details about the sample software.

The copyright on the sample software is the property of Hamamatsu Photonics.
Duplicating and distributing the sample software for any purpose other than controlling
the H17362 is not permitted. Adaptation or reverse engineering of this software such
as decompilation and disassembly are prohibited.
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6. How to use the sample software

6-1. Sample software screen

When you start the sample software that you set up in 5-2 “Setting up the sample software,” the following

screen will be appeared.

CB1. Connected PMT module combo box | | B1. Read Devices button |

| D1. Voltage status display

PMT Voltage status /
ON

Connected
[ v ] Read devices
OFF
PMT Voltage [V]
{ | | Set PMT Voltage PMT OFF
| E1. PMT Voltage[V] edit box | ' B2. Set PMT Voltage button ' | B3. PMT OFF button

B1.Read devices button
B2.Set PMT Voltage button
B3.PMT OFF button
CB1.Connected PMT module
combo box

E1. PMT Voltage[V] edit box

D1. Voltage status display

Reflects the serial number of PMT module to CB1, which is
connected to PC.

Supply voltage to the PMT module which is indicated in CB1.

The voltage is indicated in E1.

Stop voltage supply to the PMT module which is indicated in CB1.
Select the serial number of PMT module that to be operated.

The serial number is indicated in CB1 once B1 is clicked.

All devices button designates all connected PMT modules as setting
subject.

Designates the supply voltage value for PMT module.

Displays the current PMT voltage supply status ON or OFF.
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6-2.

© ® N 2 o

Operating procedures

Make the necessary setup in advance (See Section 5 “Setup.”)
Turn on the PC power switch.

Connect the USB cable to the H17362.

Connect the other end of the USB cable to a USB port of the PC.
Start “H17362 Sample Software.exe”.

Install H17362 into the experimental setup.

Avoid excessive light because it causes noise and damage.

Excessive light

Press “B1Read Devices” button.

Select the serial number of H17362 that to be operated in CB1 "Select Port Number combo box”.
Enter the HV setting voltage value in the “E1.HV edit box.

Press “B2.HV ON button” to start supply high voltage to the photodetector (PMT).

Press “B3.PMT OFF” button to stop the operation of H17362.

Note1. In order to obtain stable operation, it is recommended to perform warm-up operation

for several tens of minutes while supplying voltage and injecting THz waves.

Note2. H17362 has polarization characteristics. Please refer 7-4. Photodetector characteristics.

If communication or operation fails during measurement, then restore it by using the
following procedure:

1. Open the Task Manager by pressing CTL+ALT+DEL and exit the sample software.
2. Unplug the USB cable from the H17362.

3. Plug the USB cable into the H17362.

4. After the OS has recognized the H17362, restart the sample software.

Do not start other application software.

The H17362 is communicating with the PC via USB. If application software that
® imposes a load on the OS is started, such as those for processing complex

calculations or displaying graphs, the desired communication speed may not be

obtained, causing the sample software to freeze.
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7. Specifications

7-1. General ratings
Parameter Value unit
Power input USB bus power(+4.75 to +5.25) Vdc
Current consumption 0.1 A
Dimensions 42(W) x 70(H) % 65(D) mm
Weight 266 g
Location for use Indoor use -
Altitude for use 2000 m or less -
Operating temperature +5 to +50 °C
Storage temperature’) -20 to +50 °C
Storage humidity" 85 or less % RH
1) With no condensation environment
7-2. Specifications
Parameter Value unit
Max. supply voltage to PMT -1800 V
Recommended supply voltage to PMT adjustment 21000 to -1800 Vv
range
Effective area m[¢] mm
Recommended spectral response 0.5t02.0 THz
Typ. 5
Threshold E-field" i kV/cm
Anode Max. 10
Polarization dependence Yes
Input current 13 72.5 mA
Settling time? Max. 10 s
Windows10
SUEe O Windows11 -

1) Input voltage = +5 V, supply voltage to PMT =-1500 V

2) the time required for the output to reach a stable level following a change in the supply voltage
from -1500 V to -1000 V

3) Dark condition
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7-3  Other Specifications

Overvoltage category : 1. Pollution degree : 2, IP code : IP20
Applicable standards
Safety
IEC 61010-1
EMC
FCC 47CFR Part 15 Subpart B ClassB
IEC 61326-1:
Emission limites:CISPR 11 Group 1, ClassB
Immunity requirements: Table 1

Criterion A

USB communication Not occur communication error / stop.

MEESUEME: i The fluctuation of output must be within -50% to +100 %.
number

Criterion B

self-recover to normal condition from temporal communication stop
USB communication USB communication error may occur during test. Once the
interference is removed, it must self-recover to the normal condition.
The fluctuation of measurement may temporarily exceed Criterion A
during the test. Once the interference is removed, the fluctuation of
output must be within -50% to +100%.

measurement count
number

Criterion C

USB communication error may occur during test. Once the

USB communication interference is removed, it must return to normal condition by
operator’s manual operation.

The fluctuation of measurement may over Criterion A temporarily
during the test. Once the interference is removed, it must return to
the normal condition by operator’s manual operation.

measurement count
number

== This mark shown on this unit indicates the power supply is direct current.
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7-4. Photodetector characteristics

Frequency characteristics
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H17362 Polarization characteristics
120

100

60

Relative output

40

20 F

0 30 60 90 120 150 180 210 240 270 300 330 360
Incident angle 6 [deg]

THz wave
(Vertical-polarization)

THz wave
F (Horizontal-polarization)

i

: ==

' -

———
-——— -

-

6 =0 deg 6 =90 deg

The graph describes relative PMT output while rotating THz wave.
H17362 is designed to output signal for polarized THz waves which parallel to the notch direction in the
detection surface.
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7-5. Dimensional outlines

(Unit: mm)

EFFECTIVE AREA(OJ6=+0.5) \

. -3.33 +o0.2
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SMB Connector
®
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[+] [ ]
< | USB Micro connector
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~ I | (l I
™ n 65
42 A ! i 75
6.5
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-T = M6 (:)
E
é _¥ _
—
s |
E: q WINDOW 13.93 "JF \*Mﬁ
CROSS-SECTION VIEW A-A
* Mounting hole for optical rod
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7-6. Block diagram

Light

Z Signal output

High-voltage ! g
S | USB2.0 interface

! - Povvceirrcsl;l?fply USB-IF |« 5 (High-voltage control)
: I <«— Bus power supply

High-voltage 5
i Stabilization —{ D/A converter | ;
circuit !

Installation example
C mount adaptor

Detection part

Optical rod mounting plate

Mounting hole A Mounting hole B

<+— Optical rod

In case the optical rod is connected to mounting hole A, the detection part is directly above to the optical
rod.

In case the optical rod is connected to mounting hole B, the center position of module body is directly
above to the optical rod.

The rod mounting plate is removable. The plate can be attached any plane of H17362 depending on the
polarization of interested THz wave.
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7-7. DLL file instructions

Outline

The H17362 is a THz PMT module with a built-in USB interface. It is connected to the USB port of your
personal computer and controlled by software. By using the API functions described in this instruction
manual, you can freely control the PMT applied voltage inside the H17362.

API functions for control and configuration

Software Structure

The figure below shows the configuration of the software that controls this product and acquires count
data.

Application Software

v

H17362_APl.dll and libmpsse.dIl
{ uss
H17362 Series (Hardware)

Normal Win32 application software calls H17362_API.dIl from within the application.
H17362_API.dll contains API functions starting with “Mid”. This API can be used to control the product.
The API is written in C#.

Using Directive
To use each function in C#, declare it as follows.

using Middle_SERIAL_NUM; //namespace for H17362 serial number etc. control
using Middle_ PMT_VOLTAGE; //namespace for PMT voltage control
using Config;//namespace of common configuration file

API Function Overview
The following is a brief description of the API functions of this product.
(1)Mid_SN_Get_Connect_Num()  Obtains the number of devices connected to the control PC.

(2)Mid_SN_Get() Obtains the PMT serial number of the H17362 connected to
the control PC.
(3)Mid_Vcont_Write() Sets the voltage supply to the light detection element inside
the H17362.
35
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API Function Return Values
The H17362API takes the following enumerations as return values.
Values other than FT_OK are execution errors.
public enum FT_STATUS

{

k

FT_OK,
FT_INVALID_HANDLE,
FT_DEVICE_NOT_FOUND,
FT_DEVICE_NOT_OPENED,
FT_10_ERROR,
FT_INSUFFICIENT_RESOURCES,
FT_INVALID_PARAMETER,
FT_INVALID_BAUD_RATE,
FT_DEVICE_NOT _OPENED_FOR_ERASE,
FT_DEVICE_NOT_OPENED_FOR_WRITE,
FT_FAILED_TO_WRITE_DEVICE,
FT_EEPROM_READ_FAILED,
FT_EEPROM_WRITE_FAILED,
FT_EEPROM_ERASE_FAILED,
FT_EEPROM_NOT PRESENT,
FT_EEPROM_NOT PROGRAMMED,
FT_INVALID_ARGS,
FT_NOT_SUPPORTED,
FT_OTHER_ERROR,

FT_TIME_OUT,

FT_SERIAL_ERROR

API Function Specifications

(1) Mid_SN_Get_Connect_Num()

<Declaration>

FT_STATUS Mid_SN_Get_Connect_Num(ref UInt32 NumDevicesBuf);

<Argument>

NumbDevicesBuf:Number of device connections buffer

<Return value>

If the function succeeds, the return value is FT_OK.

If the function fails, the return value is anything but FT_OK.

<Explanation>
Check the number of H17362s connected to the control PC.

The number of connections to the control PC is stored in NumDevicesBuf specified in the

argument. When controlling multiple H17362s, the NumDevicesBuf specified in the argument is

used in Mid_SN_ Get() described below.
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(2) Mid_SN_Get()
<Declaration>
FT_STATUS Mid_SN_Get(UInt32 NumDevices, ref string[] SerialNumsBuf);
<Argument>
NumDevicesBuf:Buffer for number of device connections
(1if H17362 is connected to control PC by itself)
SerialNumsBuf: Serial number storage buffer
<Return value>
If the function succeeds, the return value is FT_OK.
If the function fails, the return value is anything but FT_OK.
<Explanation>
Calls the PMT serial number of the H17362 connected to the control PC.
The PMT serial number of the H17362 connected to the control PC is stored in the
SerialNumsBuf specified in the argument.
The number of elements of SerialNumsBuf is required as much as specified in NumDevicesBuf.
When multiple H17362s are connected to multiple PCs, which serial number goes into which
element of SerialNumsBuf is determined at random.

(3) Mid_Vcont_Writ()
<Declaration>

FT_STATUS Mid_Vcont_Write(UInt32 index, ref string SN, ref UInt16 Vcont);
<Argument>

index: ID number of the H17362 to be controlled

(0 if the H17362 is connected to the control PC by itself)
SN: PMT serial number of the H17362 to be controlled
Vcont: PMT control voltage [V] of H17362 (0 to 1800[V])

<Return value>
If the function succeeds, the return value is FT_OK.
If the function fails, the return value is anything but FT_OK.

<Explanation>
Sets the PMT applied voltage inside the H17362 specified by SN, where Index is the device ID
randomly assigned when the H17362 is connected to the PC, and matches the SerialNumsBuf
element number when Mid_SN_Get() is executed.
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8. Warranty

Hamamatsu photomultiplier tube modules and related products are warranted to the original
purchaser for a period of one year after delivery. The warranty is limited to repair or replacement
of defective products due to defects in workmanship or materials used in their manufacture.
Even if within the warranty period, the warranty shall not apply to failures due to misuse,
mishandling, modification by the customer, or accidents such as natural or manmade disasters.
The customer should inspect and test the products and accessories as soon as they are
delivered.

If the equipment is used in a manner not specified by this instruction manual, the protection
provided by the equipment may be impaired. We are not liable for damage or losses resulting
from failure to comply with precautions or instructions listed in this manual.

9. Repair

If a failure is found in the product or you suspect possible trouble, contact us with the specific
symptom and detailed description of the trouble, as well as the production serial number. We
will make every effort to repair the returned product in as short a time as possible. In the
following cases, however, the repair might be expensive or repair might be refused.

B The product was purchased a long time ago.

B The maintenance parts used in the product are not in current production.
B The product was modified or altered.

B The product was severely damaged.

B Other unavoidable factors.

Product specifications, accessories and contents in this instruction manual are subject to change without
prior notice.
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