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Merit Sensor (History)

1991 :
1999 :

2003 :
2007 :
2017 :

Founded as Sentir Semiconductor, Santa Clara, California
Acquired by Merit Medical
Employees: >3’800 worldwide. Sales: > $650 Million in 2016
Publicly traded — NASDAQ: MMSI
Broke ground on new Fab in South Jordan, Utah
Completed the transfer of the manufacturing facility to Merit Medical campus
Employees: 59 / Products: Piezoresistive Pressure Sensor / MEMS Sensor based solutions
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Organizational Chart
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Superior silicon piezoresistive pressure sensor supplier.

'
[0 Backside pressure (bottom side pressure / harsh env.) oy

, =
0 Standard architecture (top-side pressure) a?

»

Silicon pressure sensor based semifinished module.

Silicon pressure sensor based full compensated transducer.

Process know-how at Merit Sensor / Key-vendors (FAB, Poly, Gold,..)
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Merit Sensor capabilities

: Sentium® Passive Full
Merit Sensor Uncompensated
compensated | Compensated

‘ Technology
Series Silicon Sensor Packages packages packages

3000,5000,7000,
L, AP301,HM, K

10mbar..1000 bar

Lpup, SMD, MS,
PMD

10mbar..30 bar

BP, AP

TR

1. .35 bar
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PRESSURE RANGE
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availakle for all other series

Custorm sensitivities availakle

Custom layout available

Backside pressume, harsh envimrment
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Facilities

Facility:
0 Full Size: 40,000SqgFt
0 Utilized Space = 15,000 SqFt
Class 100/1000 Clean Room:
0 Size: 3,000 SgFt
Assembly / Maintenance:
0 Size: 5,500 SgFt
General Office / Facilities:
0 Size: 6,500 SgFt
Production Schedule
0 3 shifts 5 days per week

Average Lead time =
8..12 weeks (fab)
4...6 weeks (assembly)
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Target Industries / Applications

Medical

Automotive Industrial

Oil Pressure Hydraulics Disposable Blood Pressure
Fuel Vapor Compression Sensor _

Smart Suspension Agriculture C_atheter Tlp I_Dressu_re Sensor
Fuel Level Refrigeration Kidney Dialysis Equipment
Fuel Pressure Tank Level Angioplasty Inflation Pump
Brake Pressure P-to-I Converters Infusion Pumps

Transmission Pressure Pressure Indicator

Heating, Ventilation, &
Air Conditioning
(HVAC)

Aviation Defense

Altitude

Tire Pressure
Hydraulic Pressure
Brake Pressure

consumer

Digital Tire Pressure Gage
Altimeters/Barometers
Scuba Diving Gauges

Hydraulic Pressure
Tire Pressure
Brake Pressure

he
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Target Industries / Applications

Fuel Pressure

TR Series Pressure Sensor The

ideal pressure sensor for automotive
applications, designed for air, liquid and
gas harsh media compatibility over a
broad temperature range (-40°C to
150°C)

LEARN MORE

Mass Air Flow
Pressure Sensor

Fuel Vapor
Pressure
Sensor

Fuel Rail
Pressure
Sensor
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Basic Architecture

Piezoresistive Die

Aluminum Conductor
Bond Pad

i wire Bon side Diaphragm
Absalute Piezoresistor
Pyrex Glass
\L i Silicon
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HM Series Die

with optional Temp Diode & Au Metal

HM Series suitable back side absolute v,
pressure (wet or dry) TEMP

Temperature Sensing Diode
0 Advantages:

Very accurate compensation due
to location of sensor

Cost : in cases when it replaces a v v
thermistor on the PCB
0 Apply a small current and measure the
voltage drop between +IN and TEMP
pads
Glass Cover
Reference Cavity

Diaphragm
Silicon /—"—9\\

Glass E HM Series Die
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TR Series — Digitally Compensated

Temperature compensated from -40°C to 150°C
Absolute or gage

Pressure ranges up to 500psi
Pressure die “eutectic soldered” for aggressive media compatibility
Automotive compatible media : fuel, diesel, oil, water -

Available with ferrule for radial sealing. |
Easy to be integrated (plastic/metal-housing)
Media compatible

Analog ratiometric output (future options: SENT)

MEMS Sensing Element Capacitor

Solder Pad

!

4
1

Asic Pressure
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Full Scale 1
Output Error ©

(%)

Sensor transducer — Fuel vapour

Temperature compensated from -40°C to 150°C
Absolute or gage
Pressure ranges 1 to 500psi (1..35 bar)
O Fuel Vapour : P = 300..700kPa (output : 10..90%Vdd)
Pressure die attached on pressure plug
Media compatibility (automotive : fuel)
Radial sealing (signle point pressure connection)
Easy to be integrated (plastic/metal-housing)
Analog ratiometric output (future options: SENT)

MEMS sensing element
{(backside measurement)

Cover/mechanical protection

Integrated signal
conditioning (Asic) Die-attach material

(media compatible)

Electrical
connection,
3 pads
% Errorvs. Temp
%FSO Error = 100{Measured Value - Theoretical Value)/F50

e 3 (P [0 TR =eenmen <I00KPa O >7O0KPa

|— Media inlet / channel

Pressure port (ceramic),
radial sealing ready

is 30 65 BO

35

110 125

Temperature (°C)
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Dual Die Differential — Air Mass-flow

Typical Truck application : Air mass-flow measurement

Double die on ceramic

Backside AP pressure (Venturi)

Topside absolute pressure

Extremely low thermal hysteresis

Custom design with ferrule/barb

Uncompensated or with signal conditioning (option)
0 Analog ratiometric
0 Digital (SPI, SENT, I2C, ..)

Temperature measurement with integrated diode on die (option)

Temp.range : -40..+125°C (up to 150°C optional)

8 pin SMD package
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LP Series - Uncompensated

Pressure Range : 0.15to 1 psi (10 to 70 mbar)

Excellent linearity and hysteresis

Wide operating temperature range : - 40..+85°C M 4
Pressure type : Gage and differential

Dual cap configuration Horizontal / Vertical
SMT / 8-pin design Dual horizontal port vertical port

1400 Famliy Part Number Configurator 1410 Family Part Number Configurator 1420 Family Part Number Configu
14 - - 1410- AN A 1420- e
Bridge Pressure Pressure
01 =0Open P15 = .15psi P15 = .15psi
02 = Closed Pin Type P20 = .20psi Pin Type P20 = .20psi Pin Type
1 = Head E&O = .30psi 1=Jead P30 = .30psi 1= Head
50 = .50psi P50 = .50psi
Pressure Port 1PO = 1.0psi Port 1P0 = 1.0psi Port
. _ . 1 = Dual
P15 =.15psi ! = Dual 1'=Dual Reference horizontal
= i horizontal, facin ; g "
Egg _ ggg:: same side 9 Reference hor\zor;@al, fgcmg D = Differential facing same
P50 = 5Qpsi 2 = Vertical D = Differential same direction G = Gage direction
1P0 = 1.0psi top, horizontal G = Gage 12 = \éert‘lcalt | Clock Speed 2 = Vertical
Rete bottom b oz 1 = 4MHz - higher top, horizontal
eference . bottom
G = Gage }7 3 = Vertical Supply Voltage | 3 = Vertical power usage u )

D = Differnetial top, bottom vent 1=27Vt055V —— tap, bottom vent Communication 3 = Vertical top,
4 = Horizontal K Type bottom vent
top, bottomn vent t4= T}o?tzoma‘ " 1= 12C - open 4 = Horizontal
5 =Dual 0 IR op. bottom ven address¥ ————— top, bottom
Horizontal, facing ] —u(?\'i’l‘: 1‘\”,"5& 5=_Dua| ) 2 =SPl vent
opposite sides = o Horizontal, facing o tion Mode 5 = Dual

2 = 0.5V to 4.5V (ratismetric when using opposite direction pﬁrad on g Horizontal,

\ J Supply Voltage option #1, absolute when using 1 = Update mode - . L
Supply Voliage option #2) constant fa.cmg. opposite
3 = 0V to Vdd (ratiometric when using measurament - high direction
Supply Voltage option #1, OV to 5V when using power usage Input Buffer
Supply Voltage option #2) \ — * ¥
*Custom ranges available upon request Update Rate @1Mhz/@4Mhz 1= None

- J 1 = 1.6ms/0.5ms - high power usage |——'
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Evaluation KIT

TR-Series MeriTREK® LP-Series Ev.Kit MULPEK
Starter-Kit housing ready for the TR-Series Starter-Kit PCB-Board ready for the LP-
Axial-sealing through O-ring NBR Series (1410/1420)
Ya” NPT Threat for easy coupling Direct USB Interface
1 x TR1-0100A-001 included Software for sampling/monitoring/testing
@Meritﬂanmmlua_ = =2
[1420F 15X 0,15 psi) - [ Fick A Port -

Sensor Data

Temperature Pressure

Raw (decimal) [ N/mm -

Sample Rate
Start Reading 250 || ms  |Two Byte Read - Help!

@ Single Read

) Recerd Every Sample

Hours  Minutes Seconds

l @ Record Every 0B [0) |5k
— T @© Stop Recording After | 10 |2/ samples
— o @ Stop Recording Ater | 90 [+ minutes
- = || © Stop Recording After 22:32:25 19-0ct-15

| File Output C:\UsersMuca salmaso’ Desktop' Testreac
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Packaging

Tape Frame (die) T&R or Tubes (Assemblies) Walffle Pack (die)

Confidential



Merit Quality Supplier Sensitivity

Quality
0 1SO9001 certified

] Statistical Process Control

0 8D Reporting

CERTIFICATED

0 Gage R&R

ISO

QUALITY

0 Project/ Process FMEA

0 Automotive Qualified (AEC Q100)
SERVICES

0 ROHS/REACH compliant

1SO QUALITY SERVICES

— BS EN ISO—

REGISTERED FIRM
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Thank you !
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