Onsemz DIE DATA SI-_IEET
Silicon Photomultiplier

(SiPM), 1x16 Monolithic
Array, NIR Sensitive

Product Preview
ArrayRDM-0116B10-DBR

The ArrayRDM-0116B10-DBR is a monolithic 1 x 16 array of
Silicon Photomultiplier (SiPM) pixels with NIR sensitivity. Each pixel
has individual fast and standard (via the cathode) outputs, with a The ArrayRDM-0116B10-DBR Device
common anode. Product is suitable for automotive applications.

Overview ORDERING INFORMATION

® Features Unique Fast Output See detailed ordering and shipping information on page 7 of

. . . this data sheet.
® Bare Die Delivered as Reconstituted Wafers

Typical Applications
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Figure 1. Simplified Block Diagram
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ArrayRDM-0116B10-DBR

MAXIMUM RATINGS

Rating Value Unit Comment
Maximum Overvoltage TBD \% Bias Voltage = Breakdown voltage + overvoltage (Vbias = Vbr + Vov).
Vbr is temperature dependent
Maximum Current TBD mA For the whole array at recommended Vov and 21°C
Maximum Storage Temperature 125 °C
Operating Temperature Range -40to +105 °C Ambient temperature
ESD Capability - Human Body 500 \%

Model

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

ELECTRICAL SPECIFICATION (Parameters are temperature dependent. All values are at room temperature)

Parameter Test Condition

Breakdown Voltage Vbr 21 21.5 22 \

Symbol Min Typ Max Unit

TYPICAL PERFORMANCE CHARACTERISTICS (Sensor performance values are indicative. SiPM parameters are measured on
a sample of parts at characterization and are not tested in production. Values are at room temperature and typical Vov.)

Parameter Test Conditions, Comments Symbol Typical Value Unit

Overvoltage Vbias = Vbr + Vov. Vbr is temperature depen- Vov 6.5 \%

dent. Note maximum Vov in

Maximum Ratings table
Photon Detection Efficiency @ 905 nm PDE 13 %
Total Dark Count Rate per Pixel DCR 20 keps
Gain M 0.4x 108
Crosstalk Probability XT 25 %
Delayed Noise 20 %
Rise Time (Standard Output) 20% - 80%, see Figures 3 & 4 0.25 ns
Recovery Time (Standard Output) 90% - 10%, see Figures 3 & 4 30 ns
Rise Time (Fast Output) 20% - 80%, see Figure 3 & 4 0.3 ns
Pulse Width (Fast Output) See Figures 3 & 4 FWHM 1 ns
1PE Pulse Height (Fast Output) For reference only. Amplified measurement, 30 mV

Gain 100x, see Figure 2
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Figure 2. Circuit Used for 1PE Measurement (* Additional Decoupling not Shown).
Amplifier Gain is 100x
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ArrayRDM-0116B10-DBR

APPLICATIONS INFORMATION

Biasing Information
The SiPM array is operated with Vbias = Vbr + Vov.
Vbias is applied between cathode and anode (reverse bias
for Geiger mode operation).
Each SiPM in the array may be biased individually using
the cathode pin. The anode is common to all 16 SiPMs.
Note that Vbr varies with temperature. Do not exceed the
maximum bias or current ratings as the array may be
damaged.

Fast Output

Unused fast outputs should be directly connected to
ground or terminated using a 50 Q resistor to ground. This
is to avoid noise pickup and reflections from floating
unterminated tracks.
® Avoid using only a capacitor to couple to fast outputs as
this can lead to unwanted DC bias on the fast terminal
network. At the input of the readout amplifier stage use
resistive coupling to ground (50 €2 to 1 k€2 recommended)
to avoid the floating condition of the fast output.
Use series termination resistors close to the fast output
pins (pins 2 to 17) of the Array. This helps to match the
source impedance of the SiPM pixels to the PCB and
amplifier load and reduces reflections of the high speed
signals. 0201 package size resistors fit neatly beside each
fast output pin
Ground cathodes near to each cathode pin (pins 20 to 35)
using vias to ground plane when standard readout is not
required
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90% - 10% Recovery Time Parameter

The recovery time indicates the time taken for the
microcells to recover to fully biased state. Recovery time is
measured by applying a low power 905 nm 50 ps laser pulse
at the SiPM and measuring the resulting pulse shape on the
standard output. The 90% to 10 % recovery time is the time
interval between the signal crossing the 90% threshold and
the 10% threshold, relative to the peak amplitude. Note that
recovery time will depend on a number of factors including
the circuit. The circuit used for this measurement is pictured
in Figure 4. Typical pulse shapes for both the standard and
fast output, also using this circuit, are shown in Figure 3.
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ArrayRDM-0116A10
20

Standard
Fast

Amplitude (mV)

-60

0 10 20 30 40

Time (ns)

50 60 70 80

Figure 3. Typical Fast and Standard Pulse Shapes
Using Circuit in Figure 5
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Figure 4. Circuit Used for Pulse Shape Measurements (* Additional Decoupling not Shown)

Recon Wafer Shipping Information
Reconstructed wafers are shipped on carrier tape (N6801)
on a frame in a wafer cassette and sealed in a dry pack.

Recon Wafer Shipping Information

onsemi die products are packaged in a clean room
environment for shipping. Upon receipt, the customer
should transfer the die to a similar environment for storage.

onsemi recommends the die to be maintained in a filtered
nitrogen atmosphere until removed for assembly. The
moisture content of the storage facility should be maintained
at 30% relative humidity £10%. ESD damage precautions
are necessary during handling. The die must be in an
ESD-protected environment at all times for inspection and
assembly.
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ArrayRDM-0116B10-DBR

PIN CONNECTIONS
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Figure 5. Topside of Die with Pad and Pixel Numbering
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Figure 6. Bond Pad and Wire Bonding Area
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PAD ASSIGNMENT & POSITION (Positions are referenced to center of die (0, 0).)

ArrayRDM-0116B10-DBR

Position Y Position Y
Pad No. Position X (bond pad center) | (bonding area center) Unit Assignment
1 619.5 -4645 -4597 um Common Anode
2 619.5 -4094.9 -4046.9 um Pixel1 Fast
3 619.5 -3544.9 -3496.9 um Pixel2 Fast
4 619.5 -2994.9 -2946.9 um Pixel3 Fast
5 619.5 -2444.9 -2396.9 um Pixel4 Fast
6 619.5 -1894.9 -1846.9 um Pixel5 Fast
7 619.5 -1344.9 -1296.9 um Pixel6 Fast
8 619.5 -794.9 -746.9 um Pixel7 Fast
9 619.5 -244.9 -196.9 um Pixel8 Fast
10 619.5 305.1 353.1 um Pixel9 Fast
11 619.5 855.1 9083.1 um Pixel10 Fast
12 619.5 1405.1 1453.1 um Pixel11 Fast
13 619.5 1955.1 2003.1 um Pixel12 Fast
14 619.5 2505.1 2553.1 um Pixel13 Fast
15 619.5 3055.1 3103.1 um Pixel14 Fast
16 619.5 3605.1 3653.1 um Pixel15 Fast
17 619.5 4155.1 42031 um Pixel16 Fast
18 619.5 4645 4597 um Common Anode
19 -619.5 4645 4597 um Common Anode
20 -619.5 4155.1 4203.1 um Pixel16 Cathode
21 -619.5 3605.1 3653.1 um Pixel15 Cathode
22 -619.5 3055.1 3103.1 um Pixel14 Cathode
23 -619.5 2505.1 2553.1 um Pixel13 Cathode
24 -619.5 1955.1 2003.1 um Pixel12 Cathode
25 -619.5 1405.1 1453.1 um Pixel11 Cathode
26 -619.5 855.1 903.1 um Pixel10 Cathode
27 -619.5 305.1 353.1 um Pixel9 Cathode
28 -619.5 -244.9 -196.9 um Pixel8 Cathode
29 -619.5 -794.9 -746.9 um Pixel7 Cathode
30 -619.5 -1344.9 -1296.9 um Pixel6 Cathode
31 -619.5 -1894.9 -1846.9 um Pixel5 Cathode
32 -619.5 -2444.9 -2396.9 um Pixel4 Cathode
33 -619.5 -2994.9 -2946.9 um Pixel3 Cathode
34 -619.5 -3544.9 -3496.9 um Pixel2 Cathode
35 -619.5 -4094.9 -4046.9 um Pixel1 Cathode
36 -619.5 -4645 -4597 um Common Anode
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ArrayRDM-0116B10-DBR

DIE AND RECON WAFER DIMENSIONS
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Figure 7. Recon Wafer Format and Dimensions
DIE PHYSICAL DESCRIPTION RECON WAFER CHARACTERISTICS
Parameter Value Unit Parameter Value Unit
Die Size X =1490 £25 um Recon Wafer Size 100 mm
Y = 9590 +25 -
Recon Wafer Street Width 300 £100 um
Die Thick 229 £10
¢ hickness pm Placement Accuracy (X, X, Y, (100 um), Theta < 1°
Pixel Size X =175 um Y, Theta)
Y =492 -
Max. Total Die Count 376
Pixel Pitch (Active to Acti Y =550
Ixel Pitch (Active to Active) pm Recon Wafer Layout X=55Y=9
Bond Pad Openi X=96
ond rad Bpening v 155 Hm Film Frame COMPACT DISCO
STAINLESS SUS420
Wire Bonding A
ire Bonding Area 96 x 59 um Shipping Tape UV TAPE (FSL-N6801)
Minimum Bond Pad Pitch 490 um

Bond Pad Material

Al Si (1%) Cu (0.1%)

www.onsemi.com
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ORDERING INFORMATION

ArrayRDM-0116B10-DBR

Device

Description

Package

Shipping Format

ArrayRDM-0116B10-DBR-E

Unqualified alpha sample, monolithic
1x16 pixel SiPM array, NIR sensitive

Bare die

Recon wafer on film: 100 mm wafer size on
an 8” frame. Frames shipped in cassette

ArrayRDM-0116B10-DBR

Monolithic 1x16 pixel SiPM array,
NIR sensitive

Bare die

Recon wafer on film: 100 mm wafer size on
an 8” frame. Frames shipped in cassette

NOTE: For sample information please contact onsemi
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onsemi, ONSEML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license
under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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