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VERTICAL LP-CVD SYSTEM SPECIFICATION
MODEL DJ-853V-6BL (Silicon Rich Nitride)
SPECIFICATION NO.: C-0585

1. GENERAL

This equipment is vertical low pressure CVD system for processing 150mm diameter wafers.

2. FEATURES

2-1  Since vertical heat resist method and unique wafer transfer system, the floor space for the system can be
minimized.

2-2  The furnace port, which opens downwards, helps to reduce the intake of external air which takes place
when the reactor tube is opened, thereby decreasing the oxygen concentration within the reactor tube to
minimum.

This reduces the formation of naturally oxidized film on the base layer of wafer which could take place
before the deposition of the objective film

2-3  The quartz boat carrying wafers is loaded into the reactor tube without touching the process tube.

This reduces the generation of particulate contamination greatly.

2-4  This system is equipped with a unique variable number of wafers transfer mechanism and therefore a fast
and flexible wafer transportation can be made.

2-5 The two cassette simultaneous transport system reduces the cassette transport time remarkably.

2-6  Safety and easy maintenance can be made by using Boat elevator system.

2-7  The use of the cassette buffer unit in the system allows the storage of cassettes with wafers to cover
sequential 3 batches of process.

2-8  The superior CX series controllers made by KE are adopted in the system.

2-9  The main operation control panel uses collar LCD touch control panel, and is superior in operativity.

2-10 The feed forward control method in addition to the Cascade direct control using DDC improves the
temperature control and temperature recovery time.

2-11 The configuration of the system was designed based on the concept of easy maintenance and easy
operation.

2-12 The system is configure with maximum 150 dia. wafers.

2-13 The cassette port of the front part of the system is equipped with a automatic shutter for the stability of the
air flow inside furnace and its safety.

2-14 The unique wafer detection system improves wafer detection time greatly.

2-15 The wafer alignment mechanism can be equipped optionally. It allow the system to be compatible various

factory automation needs.
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3. COMPOSITION

3-1 Furnace Unit

No. Description P/N Q'ty Remark
1. Cartridge Heater D4EX08455 1
2. T/C for Heater Control NMI150SR5 4
3. T/C for Over temperature Protection D4EX06097 4
4. 4-p T/C for Cascade Control D4EX18187 1 1
5. 4-p T/C for Profile D4EX18188 1
6. Thyristor Unit for Control MSGS55L4Z1AF 1 %1 Air radiation
7. Heat Exchanger D4CX24784 1
8. Transformer for Heater D4EX08563 1 %1 (41.4kVA)
Note : [ 1] is special specification.
3-2  Clean Unit
No. Description P/N Q’ty Remark
1. Clean Module Unit D4CX22388 2 Wafer transfer area
2. Clean Module Unit D4CX22387 1  Buffer cassette shelf upper
area
3. Clean Module Unit D4CX22386 1  Buffer cassette shelf lower
darea
4. Clean Module Unit D4EX09067 1  Cassette stage
3-3  Controllers
No. Description P/N Q’ty Remark
Main / Main Operation Controller CX3002B 1 1 RAID DISK
2. DDC Temperature Controller CQ1600 1  Include over temperature
protect
3. Gate Drive Unit DN-150A-54 1
4. MFC / Pressure Controller CX3202 1
5. Wafer Handling Controller CX1223 1
6. Valve / Interlock Control Unit CX1312 1
7. Signal Tower LES-302A-RYG 1 =
8. Uninterruptible power supply GE3115-420] 1 CX3002B,CQ1600
9. Transformer for Controller-1 D4EX12701 1 %1 (3kVA)
10. Transformer for Controller-2 D4EX19611 1 %1 (5kVA)
11. Relay Unit D4EX19542 1 3

Note : [3%1] is special specification.
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3-4  Drive Mechanisms

3-5

3-6

No. Description P/N Q’ty Remark
1. Front Shutter 1
2. Cassette Stage 1
3. Wafer Detection 1 25 wafers simultaneous

detection

4. Cassette Loader 1
5. Cassette Rack 1
6. Wafer Transfer 1 Lift Transfer Type
7. Variable Wafer Pitch Converter 1
8. Boat Elevator 1
9. Furnace Port Shutter 1

Quartz ware

No. Description P/N Q’ty Remark
1. Outer Tube D3DK79140 1 1 GE214 or equivalent
2. Inner Tube D3CL26239 1 1 GE214 or equivalent
3. Boat DICM97776 1 1 GE214 or equivalent
4. Adiabatic Plate D3KN31308 6 %1 GE214 or equivalent
5. Nozzle D4CK75771 1 %1 GE214 or equivalent
6. Nozzle D4CK73746 1 1 GE214 or equivalent
7. Furnace Port Shutter Plate D3CK35680 1 %1 GE214 or equivalent
8. Tweezer e 5

Note : [ 1] is special specification.

Gas System

No. Description P/N Q’ty Remark
1. GasUnit e 1 %1 N2, SiH2Cl2, NH3
2. GasLine HeatingUnit - 1  SiH2Clz,

NH3 (Inside Furnace only)

Note : Gas supply system, gas purifier, gas exhaust scrubber are not included.

Refer to the gas unit flow pattern and Gas unit parts list.
[1] is special specification.
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3-7  Exhaust System

No. Description P/N Q’ty Remark
@. Dry Pump AAS200WN 1 Made by EBARA
(Dry Pump parts)
@. Mechanical Booster Pump - 1
3. Diaphragm sensor TYPE621C 1 13kPaFS.,
For Pressure control
4. Pirani Sensor (Controller) ™22 1 Made by LEYBOLD
5. Pirani Sensor (Sensor) TR211 1 Made by LEYBOLD
6. Pirani Sensor (Sensor) TR216 1  Made by LEYBOLD
7. Exhaust Piping - 1
8. Piezo Valve for Pressure Control PV-1502MC 1 5¢/min
9. Exhaust Dilution Line - 1
10. Reactor Tube Pressure Leak Line =~ --—--- 1
11. Main Valve (3 stage) = - 1 Made by MKS 31
12. Exhaust Line Heating Unit - 1 =

Note : Please refer to attached gas pattern drawing and exhaust system parts list.
The parts which "QO" is added to in a number is supplies by buyer.
[s1] is special specification.

3-8  Special specification

3-8-1 The other
No. Description P/N Q’ty Remark

1. Multipoint temperature Controller SR-mini Series 1 Made by RIKA
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4. SPECIFICATIONS

4-1  Resistance Heating Cartridge Heater

1) Number of control zone

2) Effective heater inner dia.

3) Heater element dia.

4) Heater length

5) Normal working temperature range

6) Maximum Power Consumption

7) Power consumption in stable condition

Note: Heater must be used after heater baking.

Clean Unit

1) Dust collection ratio

4-3  Controllers

: 4 zones

: 335 mm

: 1.8 ~2.6mm approx.

: 1350 mm

: 450 ~ 850C (in furnace)
1 =40.2kVA

: =8.0kW (at 800TC)

1 299.999999% (0.05um)

=99.9999% (> 0.1pm)

4-3-1 Main / Main Operation Controller (CX3002B)

(1) Main Control
Hardware
- CPU
- Memory

-HDD
- FDD

: Pentium (133 MHz)
: 64Mbyte DRAM,

128kbyte ROM BIOS X2 (RAID DISK) %1

: 2.1G byte (2.5inch)
: 3.5inch (1.44Mbyte / 720Kbyte)

#1 When RAID disk recognized its break down with hardware, it indicates alarm and changes

another hard disk at the same time.

+ Recipe can not be started during the alarm occurs.
* Recipe is continued to "END" in case of the alarm occurs during "RUN".

Software
(i) Recipe
- Number of step
- Number of recipe
- sub recipe
- process parameter
(i) Interlock
- Alert function

- Alarm function

(iii) Error Information
- Product information
- Alarm information
- Maintenance information

: Max. 100 step / recipe

: 100 file (in HDD )

: 20 kind of recipe/sub recipe

: 20 kind of recipe/process recipe

: temperature, pressure, gas flow, setting can be Hi / Low

(Buzzer Processing)

: temperature, pressure, gas flow, setting can be Hi/ Low

(Alarm Table Processing)

: 200 File / HDD
: 200 File / HDD
: 10 kind of information

DJ853V Si3N4 SPEC: C-0585 Rev.0
Page: 7



(2) Main operation
- Display
- Resolution
- Operation key
- Back light control

: 10.4 TFT color LCD
: 640X 480 dot

: Touch panel

: Auto back light off

Note : The life time for TFT color LCD (Back Light) is approx. 20,000 (10,000) hours.

4-3-2 Temperature Controller (CQ-1600)
(1) Temperature Control
- Temperature setting range
- Temperature detection
- Setting resolution
- Control accuracy
- AD Converter
- Output
- Output control
- Input control
- Control period
- Control mode

- Zero point Competition

(2) Over Temperature Protect
- Temperature Setting Range
- Temperature detection
- Input Control
- Control Period

2200 ~ 1200C

: R type thermocouples

4010

: =+0.5C (at 400 ~ 12007C)

: ADT710 (24 bit)

: Pulse output for Thyristor gate control
: Power proportional phase control

: 12 points

: 2.0 sec

: Programmable P.1.D.

P (proportional) :0.1 ~200%
1 (Integral) :0.01 ~ 100.00 min
D (Differential) :0.00 ~ 10.00 min

: IC Temperature Sensor

: 400 ~ 1200°C

: R Type thermocouples
: 6 point

12 sec

Note : High limit of temperature setting sets up in operating temperature range in main control part.

DJ853V Si3N4 SPEC: C-0585 Rev.0
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4-4

4.5

4-3-3 MFC / Pressure Controller (CX3202)

4-3-4

4-3-5

(1) MEC Control
- Object of control
- Control Mode
- No. of channel
- Input range for full scale
- Input range
- Resolution
- Control accuracy
- Ramping rate
- Soft start setting
- Soft start time
- Error detectable deviation flow
- Error detectable time

(2) Pressure Control
- Object of control

- Control accuracy

Valve / Interlock Control (CX1312)
(1) Valve Control

- Object of control

- Output voltage

- No. of channel
(2) Interlock Control

- No. of channel

: Mass Flow Controller

: Direct control, Ramping control, Soft start control
: Max. 16ch

: 0~99.999sIm

: 0~E.S.

: 1/32768 F.S.R.

: 2% of full scale

: 0.001~99.999sIm

: Max. 16 pattern

: 0~99 sec.

: 0~99 % F.S.R. (I point per channel)
. 0~255 sec.

: Piezo valve for pressure control, Conductance Valve
(Diaphragm sensor input)
. = 5% of set point (at S0Pa)

: Solenoid valve
:DC 24V
: Max. 64Ch.

: Max. 48Ch.

Note : Normally open/Normally close Interlocks can be select at buyer’s option.

The other.

When power failure time is more than 10msec or voltage drop is less than 80 %, controller becomes

reset condition.

Drive Mechanisms
Details are as per "Vertical Diffusion/LP-CVD Automation Mechanism Specification”.

Paint Color

1)

2)

Standard Color

- Main furnace

- Operation panel
Designation color
- Front panel

: MANSEL 5GY 8/0.5
: MANSEL N3

: MANSEL N5.5

DI853V Si3N4 SPEC: C-0585 Rev.0
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4-6  External Dimensions

Width Depth Footprint Height Weight
Furnace Unit 900mm 1,980mm 1.78m? 3,100mm 1,800kg
Power Box 500mm 1050mm 0.53m? 1,300mm 800kg
Valve Box 400mm 1050mm 0.42m? 2,600mm
Controller 500mm 450mm -—- 2,600mm
Box
Gas Box 900mm 600mm -—- 2,600mm

Note : The above sizes does not include ducts, connection pipings.
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5. SCOPE OF SUPPLY (WORK)

5-1

Supplied by Buyer
1) Power supply and ground connection work and materials from factory facility to system
Connection Power Voltage Manifold Use System Breaker
Power Box 1-phase, 60kVA | M10 Terminal Heater, 125A
Rear Bottom AC480V Clean Unit,
Gas Piping
Heater,
Exhaust Piping
....................... o ICALET
1-phase, 3kVA — Controller 30A
ACI120V
Pump Box 3-phase, - --- Pump Fas
Front Bottom | AC208V

Note: Ground: Class 3 ground (A ground resistance of 100 ohm or smaller is required.)
- Permission rate of power supply fluctuation : Less than 10%
- Frequency of Power supply : 60Hz

Note: Supply a power of controller from UPS

Note: Because a incorrect movement, avoid a common use of power supply with high frequency unit.

2) Cooling water connection work and materials from factory facility to system

Connection Pressure Flow Rate Manifold Use
Furnace Unit IN 0.35MPa 15 ¢/min |6.35 SWEGELOK| Heater,
(50.76psi) Furnace port flange
Rear Upper [OUT 0.05MPa - 6.35 SWEGELOK
(7.25psi)
Note: Cooling water requirements;
- Temperature § 830
-PH 1 7~8
- M Alkali : =40ppm (Converted into CaCO3)
- Ca, Mg : =40ppm (Converted into CaCO3)
- Fe ions : =0.1ppm
- Clions : =10ppm
- Resistivity : 210kQ-cm
- Filter size ; Z70um

3) Exhaust ducts connection work and materials from factory facility to system

Connection Description Capacity Manifold Use
Furnace Unit | Heater Exhaust Sm3/min OD: ¢152.4 pipe Heat Exhaust
Rear upper | Scavenger Exhaust 2m3/min | OD: ¢ 101.6 pipe General Exhaust
Gas Box Gas Box Exhaust 3m3/min {OD: ¢ 101.6 pipe Acid Exhaust
Ceiling

Valve Box Valve Box Exhaust 2m3/min | OD: ¢ 101.6 pipe General Exhaust
Ceiling

DJ853V Si3N4 SPEC: C-0585 Rev.0
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4) Scrubber exhaust ducts connection work and materials from factory facility to system

Connection Description Manifold Use
(Pump Box (EXHAUST-1) (NW40 Quick Coupling) (Acid Exhaust)
Ceiling)
Valve Box EXHAUST-2 9.52 UJR Acid Exhaust
Rear Bottom
Valve Box VENT 6.35 UJR Acid Exhaust
Back Bottom

5) The 1F+——2F piping materials preparation and execution shall be supplied by customer.
(VALVE BOX ~ PUMP UNIT)

6) Gas connection work and materials from factory facility to system

Connection | Description | Pressure Max. Flow Manifold Use
Gas Box Air/N2 0.6MPa | - 6.35 SWAGELOK| Air valve drive
Ceiling (87.0psi)
N2-1 0.2MPa 22 ¢/min | 6.35 VCR Process
(PURE N2) (29.0psi)
N2-2 0.2MPa 75 €/fmin | 9.52 VCR VENT
(29.0psi)
Valve Box SiH2Cl2 0.05MPa 0.5 é/min | 6.35 VCR Process
Back Bottom (7.25psi)
NH3 0.1MPa 0.3 {/min | 6.35 VCR Process
(14.5psi)
Loader 35 ~21kPa | 40N&/min | 6.35 SWAGELOK] Partial Exhaust
Vacuum (5.1 ~3.1psi)
(GAUGE)

7) Partition work and materials required shall be supplied by Buyer.

8) Wafers, gas etc. required shall be supplied by Buyer.

5-2  Place od Supply

1) Place of delivery : F.O.B. Japan
2) Installation Work at Buyer’s site

DJB53V Si3N4 SPEC: C-0585 Rev.0
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6. WARRANTY

6-1  Seller warrants to Buyer that the items provided by Seller shall conform to specifications provided by
Seller and shall be free from defects in design, materials and workmanship for the period of one (1) year
from the date of acceptance

Seller’s responsibility for any warranty claim during the warranty period shall be limited to the repair or
replacement of the defective parts, or labor to make repairs and modifications which are required for
equipment and conform to the said specifications. If items provided thereunder does not meet the above
warranty, Buyer shall promptly advise Seller and after notice to Seller, Buyer ships the defective parts to
Seller.

6-2  This warranty shall not apply to any items supplied by Seller;

1) which is specified as consumable
(Quartz parts, T/C, Pump, MFC, Vacuum sensor, Teflon parts, Check valve, O-ring),

2) which has been repaired or altered outside of Seller’s works without Seller’s approval,

3) which has been subjected to improper use, negligence or accident

4) which has been subjected to the damages/defects caused for the reasons that can not ascribed to the
responsibility of Seller

5) which is supplied by Buyer

6-3  Warranty for the accuracy of customer supplied Quartz parts (Tube, Boat, Cap etc.)
Accident which is caused by accuracy of customer supplied quartz parts is exempted.

6-4  Warranty lost its effectiveness in case the equipment is modified without agreement with our Design
Division.

6-5 This equipment include inflammables, explosive, strong poisonous gas, please care those handling
pertectly for the exhaust transaction.. KE is not responsible for these transaction.

6-6  This warranty is limited to KE equipment only, any products other than this equipment, such as
production wafers, etc., shall be excluded from the scope of this warranty.

DIJ853V Si3N4 SPEC: C-0585 Rev.0
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7. ACCEPTANCE PERFORMANCE TEST
7-1  Source Inspection performed at Seller’s site with Buyer representative’s witness

Test Item Test Method Criteria
1. Water Leak Test Run water for30min. at 0.35MPa. No leak
2. Vacuum Test Evacuate the reactor tube in the 0.67 Pa (9.72X10-5psi)
MANUAL mode for 5 min. and 0.133Pa- /s
measure the in-reactor pressure with .
-5pei -
room temp. and check pressure drop. (LRI peiits]
3. Gas system Leak Test Apply and confine N2 gas of 0.3MPa  =0.003MPa
in the gas system and leave it for 12 (0.44psi)
hours After 12 hours, check the
pressure drop.
4. Flat Zone Length Test With furnace temp. maintained at 800 =800mm
C measure the temp. flat zone length. at 800+2.0C
5. Wafer Transfer Test Run 5 cycle of following sequence; No failure
Cassette Change, Wafer Charge, Boat
Load, Boat Unload, Wafer Discharge,
Cassette Discharge.
6. Drive Mech. Test Run the basic sequence. No failure
7. Interlock Test Check all interlocks. No failure

Note: Test #2,#3,#4 shall be confirmed by data.

7-2

Acceptance Test performed at Buyer’s site with Buyer representative’s witness

Test Item Test Method Criteria
1. Water Leak Test Run water for 30min. at 0.35MPa. No leak
2. Vacuum Test Evacuate the reactor tube in the 0.67 Pa (9.72 X 10-5psi)
MANUAL mode for 5 min. and 0.133Pa- f/s
asu in- with
Foor terp. and check preseure drop. (193X 10%psi*26)
3. Gas system Leak Test Apply and confine N2 gas of 0.3MPa  =0.003MPa
in the gas system and leave it for 12 (0.44psi)
hours After 12 hours, check the
pressure drop.
4. Film Deposition Test ~ -----
5. Drive Mech. Test Run the basic sequence. No failure
6. Wafer Transfer Test Run 10 cycle of following sequence; No failure
Cassette Charge, Wafer Charge, Boat
Load, Boat Unload, Wafer Discharge
Cassette Discharge
Interlock Test Check all interlocks. No failure

oo =

If any problems occur through above test, they must be discussed and be solved between KE

and customer.
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Test Item Test Method

Film Deposition Test Perform film deposition under following conditions;

Film Application S13N4
Reactor Gases SiH2Cl2, NH3

& |Wafer Size ¢ 150 mm

‘§ Load size 150 wafers / batch

S Deposition Temp. 760C
Film Thickness 1000A
Process Cycle 3 BATCH
Film Thickness Nonuniformity

= Within Wafer +2.5%

.% Wafer to Wafer +2.0%

U Batch to Batch +1.0%
Particle Test =50 (=0.2um)

% Film thickness distribution excludes less than 5 mm from limb of wafer.

© MEASUREMENT METHOD

(a) Test equipment : NANOSPEC/ELLIPSOMETER Smm

(b) Numerical value
@D Measurement point
- The center 1 point
- From 5mm of the outside 4 point

(c) Calculation Formula

Notch Wafer

- Across Wafer
(measurement value to, average value within wafer<to>)
: [(to(max.)-to(min.))/2<to>] X 100%
- Wafer to Wafer _
(Within wafer average value t1 = <tO>, wafer to wafer average <t1>)
: [(t1(max.)-t1(min.))/2<t1>] X 100%
- Run to Run
(Wafer to wafer average value t2 = <t1>, wafer to wafer average value <t2>)
: [(12(max.)-t2(min.))/2<t2>] X 100%

DJ853V Si3N4 SPEC: C-0585 Rev.0
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Test Item Test Method Criteria

10. Drive Mech. Test Run the basic sequence. No failure
11. Wafer Transfer Test Run 10 cycle of following sequence; No failure
Cassette Charge, Wafer Charge, Boat
Load, Boat Unload, Wafer Discharge
Cassette Discharge
12. Interlock Test Check all interlocks. No failure

8. SPARE PARTS
Spare parts shall be procured under separate contract.

9. COMPONENTS AND MATERIALS SUPPLIED BY BUYER

9-1 Silicon wafers (150mm dia.) for Source Inspection : 100pcs.
9-2  Wafer Cassettes : 10pcs.
9-3  The other components materials which should be
supplied by Buyer : Refer to Section "3. COMPOSITION"

10. ACCESSARIES

10-1 Test Result Document : 2 copies
10-2 Operation Manual (in lint-free paper) : 2 copies
10-3 Jig for Quartz Exchange : TBD
10-4 NW100 FLANGE for Foreline : 2 pes.

DJ853V Si3N4 SPEC: C-0585 Rev.0
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11. ALARM / ALERT MESSAGE TABLE

11-1 Interlocks
ID Message Description Outbreak Point Alarm Setting Point | Breaker |Processing| Reset
OFF [time delay [Processing
001 AIR ILK | Too low Air Pressure Gas Box =0.35MPa @
PSI11 (=51psi)
002 N2-1 ILK | Too low Gas system N2 | Gas Box =0.18MPa
PG/PS1 (=27psi)
003 N2-2 ILK | Too low Exhaust system | Gas Box =0.18MPa
N2 Flow PG/PS12 (=27psi)
004 DCS ILK | Too low SiH2Cl2 Gas Box =0.08MPa
Pressure PG/PS2 (=11psi)
005 NH3 ILK | Too low NH3 Pressure Gas Box =0.08MPa
PG/PS3 (= 11psi)
008 | HTPWR ILK | Heater system Cont. Box -
input power down
009 C.UT ILK | Clean Unit Blower Stop | Furnace unit =30Pa
MS302,MS303, MS311
MS312,M85321
Abnormal temperature | Furnace unit =100TC
in wafer transfer area TS201
010 O.HT1 ILK Abnormal heater Power Box =900TC Heater
temperature CQ1600
011 WATI1 ILK | Too low cooling water | Utility =12¢/min Heater 3sec
Flow FS101
012 WAT2 ILK Too low cooling water Furnace unit <0.5¢/min Heater 3sec
Flow for furnace port FS102
flange
Too low cooling water Furnace unit =0.2¢/min
Flow for Cap FS103
Too low cooling water Furnace unit =0.5¢/min
for shutter FS104
013 | TEMPIILK | Abnormal temp in heater | Furnace unit =130T Heater O
box TS306
Abnormal temp in Furnace unit =100TC
radiator TS307
014 | TEMP2ILK | Abnormal temp in SCR | Power Box =80T Heater O
TS101
Abnormal temp in Power Box =150C
Transfermer TS§102, TS103, TS104,
TS201
015 | TEMP3ILK [ Abnormal temp in Power Box =150TC Cont Main @)
Transfermer TS301 Heater
016 | G.DORILK | Abnormal Gas Box Gas Box at Door Open All O
Door 5401 Breaker
017 | H.DORILK | Abnormal Heater room | Furnace Unit at Door Open Heater O
Door S1, 82
018 | G.EXHILK | Too low Gas System Cont. Box =30Pa All O
Exhaust Pressure MS308 (=0.004psi) Breaker
019 HEXHILK | Too low Heater Exhaust | Cont. Box =60Pa
Pressure MS304 (=0.008psi)
020 SEXHILK [ Toolow Scavenger Cont. Box =30Pa All O
Exhaust Pressure MS305 (=0.004psi) Breaker

PG/PS : Pressure Gage SW, FL : N2 Flow Meter, MS : Manostar SW, TS : Thermal SW, FS : Water Flow Meter
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