
K29-B61972e 
 
 

 
 

MPPC array module 
 
 

C14047-5805 

Instruction Manual 
  



< 1 > 

 

Introduction 

Thank you for purchasing the HAMAMATSU MPPC module (also called "this module"). 
This instruction manual provides an overview of this module and describes how to connect and operate 
it. Failing to comply with instructions and procedures in this manual may lead to serious accidents. To 
ensure correct use of this module, be sure to carefully read this manual before use.  

 
This module is RoHS (Directive 2011/65/EC) compliant. 
 

Safety precautions 

The following warning symbols and signal words are used in this manual to call your attention to 
important items. Be sure to comply with these instructions. 

 

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

 

Before using this module 

■ When using this module please be sure to comply with the specifications 
and caution items to avoid possible trouble or accidents. We are 
constantly making every effort to improve module quality and reliability, 
but this does not guarantee complete safety when using this module. 
Take extra care to provide safety measures designed to handle potential 
problems that may occur. This is especially important when this module 
must be used in equipment or systems that might cause personal injury, 
fatal accidents or damage to property if handled incorrectly. In such 
applications, we bear no responsibility for any problems or damage 
arising from use of this module. 

 

■ After unpacking, first check that all items are included (see the list below). 
If an item is missing or damaged, contact us immediately without using 
this module. 

 

■ The contents of this manual are subject to change without prior notice 
due to module improvement, etc. 

 

■ Reproduction or copying of this manual is prohibited without permission 
of Hamamatsu Photonics. 

 

■ If this manual is lost or damaged, immediately contact our sales office to 
ask for an additional copy. 

  

 
WARNING 

  Item Description 

1 MPPC module Main unit 

2 Attached cable 
Power supply and Voltage control and communication for 
this module 

3 Voltage control tool Voltage control tool for MPPC 

4 CD-ROM 
Include manuals and Sample application for Voltage 
control tool 

5 Quick Start Guide Quick Start Guide for A14048 

6 Instruction manual This paper 
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WARNING 

 

 
■ Stop using if an abnormal condition occurs. 

Immediately turn off the power if you notice smoke, unusual odors, abnormal noise or heat, or 
excessive current flow while operating this module. After making sure that there is no immediate 
hazard, please contact our sales office about the problem. 
Never attempt to repair the module on your own since this is dangerous. 

 

■ High voltage hazard! 
This module includes a high-voltage power supply needed to operate the MPPC. Do not open the 
case and touch the high voltage parts. 

 

■ Do not apply vibrations or shocks to this product. 
Excessive shocks or vibrations may damage the internal components or adversely affect their 
adjustments, causing fire or electrical shock. 

 

■ Do not disassemble. 
Do not disassemble any part of this module. Changing the adjustment or modifying this module may 
cause malfunctions and lead to fire or electrical shock. 

 

■ Keep away from water or any liquid. 
Electrical shock or damage may occur if this module becomes wet. 

 

■ Be sure to connect the wiring correctly. 
Incorrect wiring may cause excessive current flow, resulting in damage to components and 
connected devices, or fire. 

 

■ Always observe the absolute maximum ratings. 
Do not use this module under conditions that exceed the absolute maximum ratings. Damage to this 
module or fire may result if used in excess of the absolute maximum ratings. 

 

■ Be careful to avoid short-circuits. 
During operation do not bring any conductive objects such as metal close to the PC board. These 
may cause short-circuits that damage the module or cause fire. 

 

■ Be sure to connect the wiring correctly. 
Incorrect wiring may cause excessive current flow, resulting in damage to components and 
connected devices, or fire. 

 

■ Damage to the cords 
Avoid placing any heavy objects on the cable or bringing a heater close to the cable. Do not pull on 
the cable itself when disconnecting it. Doing so might damage the cable and cause fire or electrical 
shock. 

 

■ Setting position 
To prevent fire, this product should be installed in the following locations: 

  ・well-ventilated place 

  ・place no rebound of dust and water 

  ・place without fire 

 

 
WARNING 
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Handling precautions 

To obtain full performance from this module, take the following precautions. 
 

■ Terminate output signals with 50 Ω. 
Recommended termination resistance for this module is 50 Ω. If proper impedance matching is not 
provided, a portion of the output signal may reflect back, generating "ringing" in the output signal. 
This causes unwanted distortion in the signal waveform. Accordingly, be sure to provide 50Ω 
termination when measuring the output signal. 

 

■ Using a power supply with minimum ripple and noise is recommended. 
 

■ Use the power supply can supply more than about 300mA. 
In the case of incident light, the power supply current will be 300mA about by depending on the light 
level. Therefore, please use the power supply with greater capacity than about 300mA. 

 

■ Output will not be obtained over-current protection of the high-voltage 
power supply is operated by the excessive light incident. Turn off the 
power in that case. And, Turn on the power again after reducing the 
amount of incident light. 

Over-current will flow to MPPC when strong ambient light (μW level or higher) is incident in this 
product. After that, over-current protection function of the high-voltage power supply is operated 
and bias voltage will not be supplied to the MPPC. Turn off the power in that case. And, Turn on the 
power again after reducing the amount of incident light. 

 

■ To ensure accurate measurements, take precautions to prevent 
unwanted external light. 

 

■ Use this module in locations away from noise sources. 
A relay switch or motor that generates noise near this module or its cables may prevent obtaining 
correct data due to noise. Always use this module in locations isolated from noise sources. 
 

■ Dirt or scratches on the light input window of the MPPC may affect device 
characteristics, so use caution during handling. 

 

■ When cleaning this module, avoid using organic solvents such as thinner 
and acetone. Wipe with dry soft cloth. 

 

■ Do not apply external force to MPPC array 
There is a possibility this module may be damaged if apply strong external force to MPPC array. 
When installing the optical components to MPPC array, be careful not to apply any external 

force to MPPC array. 
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Overview 

 

This module is an optical measurement module capable of detecting low level light. This 

module consists of an MPPC array device, Amplifire (ASIC), high-voltage power supply 

circuit, and temperature-compensation circuit. The signal output is analog. This module 

operate by connecting external power supply (+5V and ±1.65V). 

 

■ FEATURES 
● Use a low-light-level detectable MPPC 

Can be selected 64ch MPPC Array. 
 

● Built-in temperature compensation circuit 

C14047 uses a high-voltage power supply (C11204-01) that is optimized to the MPPC.  
Therefore, realize the multiplication factor stable in a wide temperature range. 

 

■ Block diagram 
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■ Internal structure 
 
This module consists of the following three sections: 

(1) MPPC 
(2) Bias voltage supply for MPPC 
(3) Amplifire (ASIC) 

 

(1) MPPC 

The MPPC is a kind of so-called Si-PM (silicon photomultiplier) device. It is a photon-counting 
device consisting of multiple APD pixels operating in Geiger mode. Each APD pixel of the MPPC 
outputs a pulse signal when it detects one photon. The signal output from the MPPC is the total 
sum of the outputs from all APD pixels. 
The MPPC gain depends on the ambient temperature and the bias voltage. So, in order to stabilize 
the gain, temperature compensation must be provided for the bias voltage. This MPPC module 
stabilizes the gain by using the internal microcontroller described next in (2). 
 

(2) Bias voltage supply for MPPC 

To keep the MPPC gain constant, this module uses the C11204-01, high-precision MPPC power 
supply. Based on information from the temperature sensor near the MPPC, this module 
implements the temperature compensation of high accuracy. 

 

(3) Amplifire (ASIC) 

This amplifier (ASIC) is optimized for MPPC signal readout, allowing light detection with high 
sensitivity. 
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Operation method 

■ Connecting the cables 

Power cable (Use the supplied power cable.) 

Use the supplied power cable to connect to a power supply. At this point, make sure the 
connections to the power supply are correct. Incorrect connections may cause excessive current 
flow, leading to damage or fire. When connecting the power cable, please always turn off the 
power supply.  

 

  
 

 
● To connect: 

Note that the connector has polarity. Align the power cable connector with the mating connector 
on the PC board, and insert it in until it stops. The connector is keyed to prevent reverse 
insertion. Applying too much force may damage the cable and/or connectors, so use caution. 

● To disconnect: 

Grip the cable near the connector and pull it to unplug the connector. 

 

  

Pin number Cable color Name Description

12 Yellow -1.65V

11 Gray GND(1.65V)

10 White +1.65

9 NC NC NC

8 Black GND(5V)

7 Red +5V

6 NC NC NC

5 Black  molex 510210400(pin number2)

4 Green  molex 510210400(pin number3)

3 Brown  molex 510210400(pin number4)

2 NC NC NC

1 NC NC NC

Power for ASIC

Power for module

Use to Voltage

control tool

12 

1 
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Signal cable 

This module signal is outputted from [DF40C-100DP-0.4V(50)] of manufacturing by HRS. The 
corresponding connector is [DF40C-100DS-0.4V(50)] of manufacturing by HRS. It is also 

possible to output signals using A14048(Sell separately). 
Recommended termination resistance: 50 Ω  

 
C14047 

 
With connector board(A14048-64, Sell separately) 

 
 
 

 
Arrangement of MPPC Array 
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■ Turn the power on 
After the power is turned on, check whether excessive current is flowing through the device and 
whether the device is operating abnormally, for example if smoke is coming out. 
If any abnormal operation occurs, immediately turn the power off. 
*If excessive light is incident for a certain period of time, the module has the 
function to stop the bias voltage supply to the MPPC. When operating the module 
again, turn off the power once and turn the power on again. 

■ Voltage control for MPPC 
When control MPPC voltage, please use the included Voltage control tool. 
Driver installation, and how to use the sample application, please refer to the attached
「MANUAL_MPPC voltage control tool」.  

 

 
 

  

DF40C-100DP-0.4V

PIN arrangement of

connector

DF40C-100DP-0.4V

connector output

name

A14048

connector output

name

DF40C-100DP-0.4V

PIN arrangement of

connector

DF40C-100DP-0.4V

connector output

name

A14048

connector output

name

1,2,3,4 NC NC 43 4H (MPPC CH) J32

5,6,7,8,9,10 GND J65 44 4D (MPPC CH) J28

11 8E (MPPC CH) J61 45 4G (MPPC CH) J31

12 8A (MPPC CH) J57 46 4C (MPPC CH) J27

13 8F (MPPC CH) J62 47 4F (MPPC CH) J30

14 8B (MPPC CH) J58 48 4B (MPPC CH) J26

15 8G (MPPC CH) J63 49 4E (MPPC CH) J29

16 8C (MPPC CH) J59 50 4A (MPPC CH) J25

17 8H (MPPC CH) J64 51 3H (MPPC CH) J24

18 8D (MPPC CH) J60 52 3D (MPPC CH) J20

19 7E (MPPC CH) J53 53 3G (MPPC CH) J23

20 7A (MPPC CH) J49 54 3C (MPPC CH) J19

21 7F (MPPC CH) J54 55 3F (MPPC CH) J22

22 7B (MPPC CH) J50 56 3B (MPPC CH) J18

23 7G (MPPC CH) J55 57 3E (MPPC CH) J21

24 7C (MPPC CH) J51 58 3A (MPPC CH) J17

25 7H (MPPC CH) J56 59 2H (MPPC CH) J16

26 7D (MPPC CH) J52 60 2D (MPPC CH) J12

27 6E (MPPC CH) J45 61 2G (MPPC CH) J15

28 6A (MPPC CH) J41 62 2C (MPPC CH) J11

29 6F (MPPC CH) J46 63 2F (MPPC CH) J14

30 6B (MPPC CH) J42 64 2B (MPPC CH) J10

31 6G (MPPC CH) J47 65 2E (MPPC CH) J13

32 6C (MPPC CH) J43 66 2A (MPPC CH) J9

33 6H (MPPC CH) J48 67 1H (MPPC CH) J8

34 6D (MPPC CH) J44 68 1D (MPPC CH) J4

35 5E (MPPC CH) J37 69 1G (MPPC CH) J7

36 5A (MPPC CH) J33 70 1C (MPPC CH) J3

37 5F (MPPC CH) J38 71 1F (MPPC CH) J6

38 5B (MPPC CH) J34 72 1B (MPPC CH) J2

39 5G (MPPC CH) J39 73 1E (MPPC CH) J5

40 5C (MPPC CH) J35 74 1A (MPPC CH) J1

41 5H (MPPC CH) J40

75,76,77,78,79,80,81,

82,8384,85,86,87,88,

89,90,91,9293,94,95,

96,97,98,100

NC NC

42 5D (MPPC CH) J36 99 SUM J66

Voltage control tool 

Attached cable 

USB cable 
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■ Measurement example (Analog output) 
The following shows the output waveform example of the MPPC module, which is observed in the 
oscilloscope. 

 

 
Analog output waveform  

 
 
  

Vertical  1mV/div 
Horizontal 200ns/div 
Pulse width 5μs 
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■ Photon detection efficiency 
Photo detection efficiency depends on wavelength. The following is a Photo detection efficiency of 

the product. 
 

 
Photo detection efficiency 
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Specifications 

■ Absolute maximum ratings 
Parameter Symbol Condition Value Unit 

Supply voltage Vs 
+5 +5.5 

V 
±1.65 ±1.75 

Operating temperature Topr No dew condensation 0 to +40 °C 

Storage temperature Tstg No dew condensation -20 to +50 °C 

Note: Exceeding the absolute maximum ratings even momentarily may cause a drop in product quality. 
Always be sure to use the product within the absolute maximum ratings.  

■ Electrical and optical characteristics 

(Typ. Ta=25 °C, λ=λp, Vs=+5 V, ±1.65 V, Vop=Vbr+3 V, unless otherwise 
noted) 

Parameter Symbol Condition Value Unit 

Effective photosensitive area / 
channel 

-  3 × 3 mm 

Array layout -  8 × 8 - 

Pixel pitch / channel -  50 μm 

Number of pixels / channel -  3584 - 

Spectral response range λ  320 to 900 nm 

Peak sensitivity wavelength λp  450 nm 

Photon detection efficiency*1 PDE  40 % 

Dark count / channel CD  Typ. 0.5, Max. 1.5 Mcps 

Crosstalk probability -  3 % 

MPPC gain -  1.7 × 106 - 

Amplifire gain -  -1 - 

Output polarity -  Negative - 

Temperature stability of output 
voltage 

- Ta=25±10 °C ±10 max. % 

Load resistor -  51 Ω 

Current consumption Ic 
+5 V, dark state +50 

mA 
±1.65 V, dark state ±200 

   *1: Photon detection efficiency does not include crosstalk and after pulse. 
   *2: Gain can be changed by using the tool. 
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■ Dimensional outlines  
(unit: mm, tolerance unless otherwise noted: ±0.5) 

 

 
 
 

 
●With connector board(A14048, Sell separately) 

 
 

*Power cable and bias adjust tool are attached. 

*Signal cables are not attached. Please prepare at the customer side. 
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Notice  

   Be sure to read 
 

▪ This module is a prototype product. It requires to be discussed regarding the reliability and 
production specifications after evaluation is completed at the customer side. 

 
▪ Hamamatsu Photonics K.K. has made every effort to enhance the reliability of its 

semiconductor devices; however, the possibility of defects cannot be entirely eliminated. In 
order to minimize risk of damage or injury arising from a defect in HPK semiconductor device, 
the customer must be familiar with the property of such devices, and utilize appropriate safety 
measures in the design of equipment incorporating devices. These measures may include, but 
are not limited to, redundancy, fire-containment, and fail-safe design features. 

 
▪ In no circumstances, should these semi-conductor devices be used by persons unfamiliar with 

their properties and limitations, or who lack proper knowledge of safe, electronic design. 
 
▪ Any Dispute or disagreement concerning these specifications shall be settled through 

consultations between the two companies. 
 
▪ When you make copy or reprint the contents of this article, you have to get permission of 

Hamamatsu Photonics K.K in advance. 
 
▪ No patent rights are granted to any of the circuits described herein. 
 
 

▪ Repair 
If a failure is found or you suspect possible trouble, contact us with the specific problem and 
detailed description of the trouble, as well as the product model number and production number 
(serial number). We will make every effort to repair the product in as short a time as possible. In 
the following cases, however, the repair might require additional time and extra costs or might 
be refused 

Long-term passed after delivery 
Parts that should be replaced already discontinued 
Product alternated 
Product damaged seriously 
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▪ Contact information 

Japan 
HAMAMATSU PHOTONICS K.K., Solid State Division 
1126-1 Ichino-cho, Higashi-ku, Hamamatsu City, 435-8558 Japan, 
Telephone: (81) 53-434-3311, Fax: (81) 53-434-5184 

U.S.A. 
Hamamatsu Corporation: 360 Foothill Road, P.O.Box 6910, Bridgewater, 
N.J. 08807-0910, U.S.A., 
Telephone: (1) 908-231-0960, Fax: (1) 908-231-1218 

Germany 
Hamamatsu Photonics Deutschland GmbH: Arzbergerstr. 10, D-82211 
Herrsching am Ammersee, Germany, 
Telephone: (49) 8152-375-0, Fax: (49) 8152-265-8 

France 
Hamamatsu Photonics France S.A.R.L.: 19, Rue du Saule Trapu, 
Parc du Moulin de Massy, 91882 Massy Cedex, France, 
Telephone: 33-(1) 69 53 71 00, Fax: 33-(1) 69 53 71 10 

United Kingdom 
Hamamatsu Photonics UK Limited: 2 Howard Court, 10 Tewin Road, Welwyn 
Garden City, Hertfordshire AL7 1BW, United Kingdom, 
Telephone: (44) 1707-294888, Fax: (44) 1707-325777 

North Europe 
Hamamatsu Photonics Norden AB: Smidesvägen 12, SE-171 41 Solna, Sweden, 
Telephone: (46) 8-509-031-00, Fax: (46) 8-509-031-01 

Italy 
Hamamatsu Photonics Italia S.R.L.: Strada della Moia, 1 int. 6, 20020 Arese, 
(Milano), Italy, 
Telephone: (39) 02-935-81-733, Fax: (39) 02-935-81-741 
 
 
 

 


