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1. Aluminum Etchants (8 s T 8% 45 FH 48 s %1 57))

Etchant for Aluminum Metallizations in Microelectro nics

Chemical etchants compatible with negative and positive photoresists for developing ohm
contacts and interconnections in integrated circuits, transistors, diodes, MODadd\lEes.

ALUMINUM ETCHANT - TYPE A
Standard aluminum etchant for use on silicon devices and other microelectronic iapglicat

ALUMINUM ETCHANT - TYPE D

Standard aluminum etchant for use on gallium arsenide, arsenide and gallium phosphide device
and for aluminum metallizations on nichrome resistors. Nitric acid-free.

R

FEATURES %1

. Controlled etch ratesi 2 {1 1 %

« Selective etching: will not attack Si@r SgNs A SiO, or SgN,4
« Offers high resolution with minimal undercuttifgy/> 7/

« Eliminates smut formatiow v 125 T ik

« Economical; reusablel DL 7 & fif ] 11

ALUMINUM ETCHANTS
DESCRIPTION #i&:

Transene Aluminum Etchants are stable, non-toxic preparations used to etch aluminum
metallizations on silicon devices and in integrated circuit applications. Alumtoatacts are
defined, and interconnections are formed. These Aluminum Etchants, formulated with unique
properties, easily overcome many of the difficulties experienced in alumintrpreicesses.

The aluminum metallization and etching process using photo-lithographic techniquss i® ba
semiconductor and microelectronic technology. Transene Aluminum Etchants are highly
compatible with commercial photoresists (KTFR, AZ, Hunt, Waycoat, etc.) andtgksimieation
into high resolution patterns. Metal line width of 1 mil and separations less than 5 naicrons
feasible. High resolution is practical with Transene Aluminum Etchants bedtingeof
photoresist patterns does not occur and undercutting is minimized. Furthermore, the dizhant
not attack silicon, silicon dioxide, silicon nitride or nichrome resistor films.

Two aluminum etchants are offered for use in microelectronics. Type A is recaadhior use

on silicon devices. Type D is recommended for use on gallium arsenide and gallium phosphide
devices to avoid attack of the etchant on the intermetallic compound. It is also rec@drizend
etching aluminum metallizations on nichrome thin film resistors.
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PROPERTIES OF TRANSENE ALUMINUM ETCHANTS # i

TYPE A TYPE D
Appearancée/ il clear colorless light green/yellow
pH 1.0 1.0
Boiling Point i >100 °C 150 °C
Freezing Pointt [ & <0°C <0°C
Sp. Gr. @ 25 °C 1.45 1.50
Flash Point /i Non-flammablelE % #4) | Non-flammablelF %) #X (1)

Solubility ¥ fiF

Miscible with H0 % 15

Miscible with H0 J} R4

Etch Rate atliZ|%

25 °C 10 A/sec. 40 Alsec
40 °C 80 A/sec 125 A/sec
50 °C 100 A/sec 200 A/sec
65 °C 240 Alsec | e
75 °C 550 A/lsec | -

Note: Etch rate slightly variable upon purity of aluminum.

APPLICATION MH:

Aluminum metallizations up to 25,000 A are vacuum deposited on the silicon slice, coated with a
photoresist, and UV exposed using an appropriate photographic mask. The resist is developed to
protect the aluminum where interconnections are desired. Then the unprotected &eeas of t
aluminum are removed by etching with Transene Aluminum Etchant, followed by a water ri

Etching time is dependent upon the etchant temperature and the aluminum film thickness. Whe
etching thick aluminum films, a higher etch rate is required; thus a higher etetmgarature

should be used. Likewise, for thinner aluminum films, slower etch rates are desirelbard a
etchant temperature should be chosen.
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2. TRANSETCH-N(H T & A&, B ALRE, A0 48 R ) 38 314 ph 2 71))

Selective Etchant for Gallium Nitride, Silicon Nitride or Aluminum Oxide Films

Fast and Controllable Etching of Silicon Nitride ¢Ngj ), Galium Nitride ( GaN ), or Aluminum
Oxide ( ALO3 ) Films in New Semiconductor Technology

UNIQUE ADVANTAGES

« Convenient, ready to use.

« Selective, etches gallium nitride, silicon nitride or aluminum oxide films.
+ Re-usable, does not weaken with use.

« Produces no noxious fumes, requires no hoods or venting.

« Virtually eliminates over-etching and under-cutting.

« Ensures successful planar passivation of silicon semiconductor devices.

TRANSETCH - N
DESCRIPTION #i&

TRANSETCH-N is a purified reagent, derived from ortho-phosphoric acid, whichigelgct

etches silicon nitride or aluminum oxide in the presence of silicon dioxide or silicom Wgkd as
directed, it produces openings in these films with a degree of resolution comparhblbdstt
obtainable with Si@in conventional planar technology, but with essentially no effect on exposed
silicon or silicon dioxide surfaces. The photoresist materials, processes andesguiped in
conventional etching operations are retained, and the additional equipment required & amdim
inexpensive.

Transetch-N contains no fluorides. Unlike etchants based on fluoride chemistry, BRANSN
produces minimal undercutting and therefore provides a wide margin of safety iretlimsef
etching times.

Transetch-N is stable and long-lived. The only attention which it may require inthgeaiddition
of small amounts of water to replace that lost through evaporation.

PHYSICAL PROPERTIES ## B

Liquid 3 {4 Colorless, odorless

Boiling Temp. 3 & 180 °C
(with evolution of HO)............ccevvvevinnns

Specific gravity 20 °GLH 1.757

Etch Rates - 180 °Cth =%

Aluminum oxide% . fL45 120 A/min
Silicon nitride. &ALt 125 A/min
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Gallium nitride & 4L 55 80 A/min
Silicon dioxide. % b iE 1 A/min
Silicon fif: 1 A/min

APPLICATION MH:

TRANSETCH-N is employed in the new technology for surface passivation of semit@nduc
devices based upon the use of depositgid,SGaN and AJO; films. This technology leads to
high quality and reliability of semiconductor products and is particularly helpfuhloiliging
MOS and MIS devices. Inversion layers and ion migration are virtually elimirlasddige
currents approach theory; and surface states are notably controlled.

INSTRUCTIONS ¥ BH:

TRANSETCH-N works best with a suitably etched layer of deposited &ifving as the mask for
the deposited film. The Sidayer is most conveniently applied immediately after the deposition of
the passivating film. A thickness of 1000 A is usually quite adequate for this purpose.
Conventional processes are employed to produce the image of the desired opening in the
photoresist and in the deposited Sl&yer. The photoresist is then removed with a chromic
acid-sulfuric acid stripper.

The stripped and rinsed slices are then placed in boiling TRANSETCH-N for a periioe of t
which allows one minute for each 100 A of deposited film thickness. Water rinsing rerfioves a
traces of etchant.

NOTE: It is important that the boiling point of TRANSETCH-N be maintained at 180 €. Th
generally requires that evaporative loss of water be minimized by the use of mopetas.

Small amounts of distilled water may be added from time to time to ensure thamherature of
TRANSETCH-N does not exceed 180 °C.
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3. Silicon Dioxide (SiQ) Etchants(Z & AR ZIF)

High purity buffered HF etchants for thermally grown or deposited silicon dioxids.fifransene
silicon dioxide etchants are ideal for semiconductor applications requiring rhumichercutting
and broad compatibility.

BUFFER-HF-IMPROVED % K [I2% P &URIR
Highest etch rate for thermally grown silicon dioxide films. Also suitablelémosited Si@

BD ETCHANT
Buffered dip etchant for polysilica glass (PSG) and borosilica glass (BSt@)ss. The etch rate
is variable depending upon PSG or BSG composition.

SILOXIDE ETCH
Selective, controlled etching for Si@ms deposited from silanes or ethylorthosilicate.

TIMETCH
Optimum control for etching of deposited silicon dioxide films.

SILOX VAPOX Il
Etches deposited oxides on silicon. Saturated with aluminum to minimize attack dit meta
substrates.

BUFFERED OXIDE ETCHANTS
FEATURES:

« Wide range of etch rates

« High purity

+ Readyto use

« Broad compatibility with photoresists

Buffer HF Improved
FLUORIDE - BIFLUORIDE - HYDROFLUORIC ACID BUFFER

Improved HF buffer system with stabilized HF activity - selective solverifoy used in
semiconductor technology of planar passivated devices - transistors, integraiisl, cliodes,
rectifiers, SCR, MOS, FET.

UNIQUE ADVANTAGES

+ Ready-to-use

- Economical

«  HF activity buffer stabilizedz &

« Excellent process reproducibility i [) 1.2, 5 &2 7

. Does not undercut masked oxide/; 2= it A A

Wil not stain diffused silicon surfaces jiii75 it % 1fi
« Avoids contamination on silicon surfaces

+ Photoresist compatibility
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BUFFER HF IMPROVED
DESCRIPTION

BUFFER HF IMPROVED is an idealized buffer preparation characterized lghahbffer index

and an optimized, uniform oxide-etch rate. The composition of BUFFER HF IMPROVED is
precisely controlled by HF activity measurements and electrometric pH. d$ebalance
corresponds essentially to HF + F + 2¢Hfér a two-ligand mononuclear complex and the charge
balance is (H) - (F) + (HR, ). The HF activity is maintained constant through the specific
equilibrium constant, which regulates the equilibrium reaction between fluoridegrimt, and

HF buffer components. A second equilibrium constant participates in the regulation of the
hydronium ion concentration.

BUFFER HF IMPROVED is produced and analyzed to be essentially free of irapuNitrate
ions, a common impurity causing stains on diffused silicon surfaces, are spgaiicaived.
Heavy metal impurities, which can lead to degradation of device charactemsaaigidly
controlled under manufacturing process specifications.

Properties of Buffer HF Improved

Appearanceh il Clear liquid

Nitrate il /% &5 Absent

Sp. Gr. #g 41 H KA 1.12

Buffer Etch Capacityz i % #E ) 65 mg. SiQg/ml

pH 5.0

Etch Rate @ 20 °Cli %)% 800 A / minuté

free HF Il &0 10° M

Storagéel”’ i, Room Temperature
Crystallization occurs below 10 °C.

Principal lon¥- % 2 1 HF, ligand

Heavy Metalsf 4> )% 0.5 ppm

* Etch rate may vary depending upon silica film structure

USE OF BUFFER HF IMPROVED

BUFFER HF IMPROVED dissolves silica films (both thermally grown anahsigiO2) produced

on the surfaces of silicon and exposed by photolithography. It also is capable of dissolving doped
silica films such as phosphosilica and borosilica glasses as formed in semioopductssing.

The overall chemical reaction is: 4HF + SIS SiF + 2H,0

For trouble-free operation BUFFER HF IMPROVED is recommended in the new teciesdiag
manufacture of semiconductor planar and mesa devices. it is compatible with botvereggti
positive photoresists. Excellent results with good reproducibility are simpthieva without
undercutting marked oxides, surface staining or device degradation by metallitieapur
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INSTRUCTIONS JH 3284

Most practical oxide passivation layers range from 2000 A to 5000 A in thickness, and good
results are obtained by exposure in BUFFER HF IMPROVED for 2 to 5 minutes at room
temperature. Exposure time may be decreased or increased if necessafyRBUFF
IMPROVED should be rinsed off with deionized water. The high buffer index of BUFFER HF
IMPROVED permits repeated use of the buffer at fixed exposure time. Fordadieate (approx.
2X) use BUFFER HF IMPROVED at 35 °C.

SILICON DIOXIDE THICKNESS VS. REFLECTED COLOR

COLOR _ THICKNESS| A X 10°
gray,tan,brown| 0.1 0.3 0.5 - -=
blue 0.8 15 3.0 4.9 6.9
violet 1.0 2.7 4.7 6.5 -
green 1.9 3.3 5.2 1.2 -
yellow 21 3.7 5.6 1.5 -
orange 2.2 4.0 6.0 s -
red 2.5 4.4 6.3 - --
BD Etchant

FOR PSG-SiQ SYSTEMS

An improved buffered etch formulation for delineation of phosphosilica glass{B&%), and
borosilica glass - SIQBSG) systems, in the passivation of transistor surfaces. BD Etchant has a
low PSG/SIQ ratio, minimizing the undercutting of the PSG passivating film.

ETCH CHARACTERISTICS OF BD ETCHANT

20 °C 25°C 30°C
Dielectric Material Alsec. Alsec Alsec
Thermally grown SiO», 0.87 1.22 1.72
PSG (6 mole % BOs) 1.85 2.47 3.35
Etch Ratio (PSG/SiQ) 2.12 2.02 1.95

Note: etch rate is dependent upon composition of PSG and BSG.
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APPLICATION MH:

Employed as a dip etch to remove Sflims from contacts without the disturbance of the PSG
film. BD Etchant is used prior to metallization of the contact holes of the siliansistor wafers
followed by water and alcohol rinses.

Siloxide Etchant

Selective Etchant For Deposited Si®

Modified HF Buffer solution specific for etching deposited silica gpidms in semiconductor
microelectronics.

FEATURES %#1iE

« Specific for etching Siefilms deposited from silane or ethyl orthosilicate processes
+ Readyto use

+ Economical

« Precision control in etch process - oxide undercutting avoided

« Compatible with photoresists

SILOXIDE ETCHANT
DESCRIPTION #i&

Siloxide Etchant is the preferred etchant for deposited fdi@s in semiconductor
microelectronics. The etchant is formulated as a buffered system contaihilogidhéf ion. HF

activity is regulated by the equilibrium reaction between fluoride, bifluoride anolifér
compounds. Impurity levels are rigidly controlled to less than 1 ppm concentration of h¢alsy me
to insure quality. There is excellent functional compatibility with both negatiggasitive
photoresists.

Properties of Siloxide Etchant{¥: i

Appearance/h i Clear liquid
Specific Gravitytt & 1.1
pH 5.0
Heavy metalsE 4% <1ppm
Etch rate at 25 °Qli %% 40 A/second
Buffer etch capacityi | &¢ /) 20 mgs. Si@mL.
Operating temperaturé. /f i /& 25°C
Compatible photoresisifi 75 %I 1 Neg & Pos type
Storagéel”’jif, Room temperature
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APPLICATION MNH

Siloxide Etchant is used in the photolithographic process for the manufacture of sentmonduc
devices and integrated circuits. Deposited,Sudctions in these applications as a passivating
dielectric or as an etch mask in conjunction with silicon nitride passivation. T @atleposits
are on the order of 2000 A thick.

Conventional buffered HF solutions used to etch thermally growp sbi@uld not be used for
deposited Si@films. Deposited Si@films are produced from the oxidation of silane or by the
pyrolytic hydrolysis of ethyl orthosilicate. These deposited silica filrols etuch faster as
compared to thermally grown SiCBiloxide Etchant gives the necessary etch control for these
deposited Si@films.

ETCH CONTROL OF DEPOSITED SiO; FILM WITH SILOXIDE ETCHANT

ETCH TIME DEPOSITED SiO, REFLECTED COLOR
THICKNESS
SECONDS (A)
0 2150 YELLOW-ORANGE
3 2100 YELLOW
6 1900 GREEN
9 1700 GREEN-BLUE
12 1500 BLUE
15 1250 BLUE-VIOLET
20 1000 VIOLET
25 900 VIOLET-BLUE
30 800 BROWN
35 500 TAN
40 300 GRAY
45 100 GRAY-CLEAR
50 0 CLEAR
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Timetch
Controlled Etchant for Silicon Dioxide Films

TIMETCH is a specially prepared etchant solution offering excellent conttbeietching process
of silicon dioxide, without undercutting. TIMETCH is compatible with negative and pesiti
photoresists.

TIMETCH is used for the removal of silicon dioxide and for the control of oxide thickness of
MOS devices. The product is also recommended for the removal of surface oxide of diode and
transistor devices prior to metallizations.

Rate of oxide removal is 1.5 A/second at room temperature for deposited oxides. Tée rate i
somewhat slower for thermal oxide. The etch process is followed by rinsing willledlist
deionized water. Timetch is compatible with copper.

PROPERTIES # it

Appearance&/h i Clear solution
pH 5.5
Operating Temperaturé. /£ J& 25°C
Flash PointA &1 Not Flammable

Solubility % fiF

Miscible with water

Etch Ratefl %)%

1.5 A/second; 90 A/minute

Shelf Life {rA7 FR 1

1 Year

Storagél”jik

Room Temperature

Silox Vapox Il

I.  This etchant is designed to etch deposited oxides on silicon surfaces. Thesam@xides
commonly grown in vapox silox or other LPCVD devices and differ radically from their
thermally grown cousins in many important ways. One way is their etch rate asother
their process utility. The deposited oxide is many times used as a passivati@véaye
metallized silicon substrate. Silox Vapox Etchant Il has been designed to epgittieng
of a deposited oxide used as a passivation layer over an aluminum metallized silicon
substrate. This etchant has been saturated with aluminum to minimize its attaek on t
metallized substrate.

II. Deposited Oxide (Vapox/Silox) Etch Rate:

4000 A / minute @ 22 °C
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lll.  This product contains:
Ammonium Fluoride
Glacial Acetic Acid
Aluminum corrosion inhibitor
Surfactant
DI Water

Buffered Oxide Etchants

Standard blends of high purity ammonium fluoride and hydrofluoric acid in standard and
customized ratios.
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4. CHROMIUM ETCHANT( & %hZi3))

Etchants for chromium thin films for microelectronics applications offerlxtecompatibility
with positive and negative photoresists. Chromium Etchants provide fine-line controhimimal
undercutting. High purity formulations filtered to 0.2 micron are ideal for critieaices.

CHROMIUM ETCHANT 1020
Fast etch rate with minimal undercuttifsgy)> ["TAE 1) PRI i %1 %

CHROMIUM ETCHANT 1020AC

Slower etch rate to eliminate undercutting and for broader compatibility
T BRIMIRE ) g mh 21 %, B 5 e Ak

CHROMIUM ETCHANT CRE-473

Compatibility with copper, nickel, gold, and molybdenum films.

CHROMIUM MASK ETCHANT
Ideal for high precision photomask etching.

CHROMIUM CERMET ETCHANT
For chromium-silicon films.

FEATURES $#1iE:

- High purity =4l

« 0.2 micron filtratio®.2 K12 1%

. Excellent photoresist compatibilityf 5 (1) )% %1 i e 25 1
. Uniform etch rates and patternsi s i Z| % fii =,

Chromium Etchants
1020 and 1020AC

DESCRIPTION #i&:

Transene Chromium Etchants 1020 and 1020AC are high purity ceric ammonium nitrate system
for precise, clean etching of chromium and chromium oxide films. Chromium Etchant 1020AC is
nitric-acid free and exhibits a slower etch rate. Both etchants are compatibfgsitive and

negative photoresists. Chromium Etchant 1020 is filtered to remove all parti@bates0.2

microns. Minimal undercutting is achieved with Chromium Etchant 1020AC.

Etchant 1020ACH iR, 121 iz #.

Etchant 10201 2i% 0.2 WUKFE KR T A7 (oKL, LE Etchant 1020AGE /)MYIAE.
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PROPERTIES 4 Jit:

1020 1020AC
Appearancéh il Clear, orange? ], #&(f Clear, orangeZ 1, FEt
Specific Gravitytt. & 1.127-1.130 1.127-1.130
Filtration 2% 0.2 micronfick | -
Operating Temperaturé {Eil 5 | Variable n] 42 (1) Variable 1] 4% 1]
Etch Rate, 40 °Gii%]% 40 A/ sec 32 Alsec

Storage "’ Room Temperature Room Temperature

i, (2 20 7 IK)E) U, (2 20 B IGR)
Rinse 't Deionized Watef 25 2 1-/K | Deionized Wateff 2< 5 1-/K
APPLICATION:

Etching temperature varies depending on film thickness. Etch times range fronoi&ssiec60

seconds at room temperature. Chromium Etchants should be operated in a well ventilated hood.

Chromium Etchant CRE-473
DESCRIPTION:

Chromium Etchant CRE-473 is a selective chromium etchant for microelectrpplacsations.

CRE-473 effectively etches chromium films deposited on copper, nickel, gold, or molybdenum.
Excellent compatibility with positive and negative photoresists.

PROPERTIES:

Appearance Water white
Etch Rate @ 25 °C 14 A/ sec
Operating Temperature 25-40 °C

Rinse Deionized Water
Storage Room Temperature
APPLICATION:

Chromium Etchant CRE-473 is a ready-to-use solution specifically designed to reinnoreum
films from metal substrates such as copper, gold, nickel, and molybdenum. Heatingdhéetetc
40 °C will speed the etch rate for thicker films.

M EMD (¥ 84 & 5B E8) Mik: www.chinaemnet.com
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Chromium Mask Etchant
For High Precision Metal Photomasks

An improved chromium etchant used in the new technology for fabricating high quality chrome
photomasks. Removes chromium chromium-clad glass plates to form masking patterns in
microelectronic applications.

FEATURES $#1iE

+ Excellent resist compatibility
+ Room temperature operated
« Visual etching control

+ Definition in submicron range
+ Economical

CHROMIUM MASK ETCHANT
DESCRIPTION:

Transene Chromium Mask Etchant is a product designed for the critical etch pnatessew
technique for making chrome metal photomasks. Chrome masks are economical to produce and, as
used in microelectronics, give much better service than emulsion type photomasks.

Chromium Mask Etchant permits precise etching of chromium. It is relativelyoxanand
non-hazardous to use, replacing conventional dangerous laboratory etchants in the mask making
process. The etchant is room-temperature operated, offers excellent viswargtol and is
compatible with both positive and negative photoresist materials. Fine line defisntd

geometrics are registered and held to tolerances in the sub-micron range.

Transene Chromium Mask Etchant is used successfully on all Kodak chromium-cladplate
chromium-on-glass plates in general.

Properties of Chromium Mask Etchants {4 i

Etch ratelli %% 800 A/min at 25 °C
2400 A/min at 40 °C
Etch capacityhi %t /) 30 mgs chromium/ml etchant
Operating Templ {Eif & 25°C
Miscibility n] A1 Water
Storagéel”’ i, Room Temp.
Shelf Life A7 FR 1] Unlimited
P EMD (S & 5HEEE) Mk www.chinaemnet.com 15
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APPLICATIONS MH

Recommended photoresist materials, highly compatible with Chromium Mask Etclcardirig
all positive and negative photoresists. These afford reproductions of micro-imademium.
The etchant can be used directly on Kodak MetalClad Plate P which incorporates a
positive-working photosensitive resist coating on chromium-coating glass.

Operating procedures should be followed as described in the instructions. In genecl the et
process involves the following operations:

Application of photoresist
Pre-bake

Exposure of photoresist to U.V.
Develop photoresist

Post-bake

Etch chromium

ohWNE

The thickness of chromium clad on plates is on the order of 800 A. The etching time is therefore
on the order of 60 seconds.

Chromium and Nichrome Etchants
For Use in Thin Film Microelectronics.

These etchants are designed for minimal undercutting and good process control. They are
compatible with negative and positive photoresists.

Chromium Etchant - Type TFD
Standard Chromium Etchant
Etch: 20 A/Sec. @ 40 °C

Chromium - Types 8001-N and 8002-A
For slower etch rate

8001-N: Nitric acid based

8002-A: Acetic acid based

Chromium Cermet Etch - Type TFE
Standard Cr-Si and Cr-SiO Cermets
Etch Rate: 1000 A/min (for 20 atomic % SiO)
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5. Printed Circuit Copper Etchants(E[ il B B 41 s %1 31))

Ferric chloride solutions for etching copper, copper alloy and Kovar in printed circuit board
applications. Ammonium Persulfate Etchant for Thin Film applications.

PC COPPER ETCHANT -100
For immersion etching

PC COPPER ETCHANT -200
For spray etching techniques

APS-100 COPPER ETCHANT
For thin film and PC circuits

FEATURES %#1iE

+ Ready-to - use

« Highly compatible with widely used photoresists
« Etches copper with straight sides

+ Easily processed

PRINTED CIRCUIT COPPER ETCHANTS

DESCRIPTION #i&

Transene Printed Circuit Copper Etchants (CE-100 and CE-200) are ferric chlauittensol
formulated with proprietary wetting antifoam plus chelating additives to omigtzhing

performance. Ferric chloride solutions are the most widely used etchants for copper,aloys

and Kovar in printed circuit board applications. The etchants are highly compatible with

commonly used photoresists (KPR, DYNACHEM, AZ, RISTON, SCREEN RESISTS$,létese
etchants should not be used when solder-plated resists are employed.
APS-100 Copper Etchant is formulated for controlled etching providing fine line definition

suitable for thin film circuits. Additionally, compatibility with nickel and tead solders is

assured.
PC COPPER ETCHANTS

CE-100 CE-200 APS-100
Etchant type phi |35 %Y Immersion Spray Immersion/Spray
Dip or Spray
Operating Temperature T/EiRE | 40-60 °C 40-60 °C 30-40 °C
Etch Rate@ 40 °ChhiZ| % 1 mil/min .5 mil/min. 80A/sec.
Time to etch 1oz. copper 1 1/2 min. 3 minutes 7 1/2 min.
Etch capacity ZI g8 5 19 oz. Cu/gal) 14 oz Cu/gal| 10 oz Cu/gal.

M EMD (¥ 84 & 5B E8) Mik: www.chinaemnet.com

BERA:

X Hih (021)61021225-8274E: (021)52353710
Mk [T b X T i 201 5 bR K E 2146 B. C &

E-mail: liujianbo@ChinaECNet.com
MB%w: 200063

17



X E/FHE AT Transene CO INC  M#E: www.transene.com
I EAT B (Transenely il il 2 S0k TR 7 Tl [ sl 4k 2

APPLICATION MH:

Copper Immersion Etchant (CE-100) is supplied ready-to-use. Recommended operating
temperature is 40-60 °C. Many users discard spent etchant at 50% solution exhaustiter (i.e. af
etching 8-10 o0z. Cu metal/gal.) and replace with fresh etchant.

After etching 8 oz. Cu metal/gal. etch rates may become longer than desirecbrAdtiE00 ml

HCI (37%) per gallon of etchant will effectively increase etch rate and akevwof etchant to 70%
solution exhaustion (14 oz. Cu metal/gal.) Agitation of work in the etchant bath is adasdble
will increase etch rates and improve definition.

Copper Spray Etchant (CE-200) is supplied ready-to-use. The recommended operatirajuesnpe
is

40-60 °C. Its use is recommended for spray etching techniques and will provide precisian etchi
at controlled rates. Spent etchant should be discarded and replaced with fresh etanaibttwhe
rates become longer than desired. (i.e. 7-8 0z. Cu metal/gal.)

After etching with either CE-100 or CE-200, rinse work with heavy water spray fallowa

rinse with 5 - 10% HCI (or oxalic acid) then final water spray.

ETCHING TANK AND EQUIPMENT - DISPOSAL OF SPENT ETCHANT

Use PVC, glass, or epoxy-coated tanks. Heaters may be quartz, carbon or titarkeho(nic
cobalt-steel may also be used). Neutralize spent CE-100/200 with calcium cadrahditeite
with water. Sewer disposal is not recommended.
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6. GALLIUM ARSENIDE ETCHANTS( k& hZI#))

GA Etch 100
Based on sulfuric acid/hydrogen peroxide chemistry.

GA Etch 200
An ammonium hydroxide-hydrogen peroxide blend.

GA Etch 300
Utilizes a mildly acidic citric acid-hydrogen peroxide formulation to achgreater versatility.

DESCRIPTION #iid:

Gallium arsenide etchants offer isotropic or anisotropic etching of gallilenidesand ternary
compounds such as gallium indium arsenide and aluminum gallium arsenide. Clean, uniform
etching is available in combination with silicon dioxide masks.

Three etching systems are offered. GA Etch 100 is an acidic, isotropic etchafasivitch rate.
GA Etch 200 is an alkaline anisotropic etchant for optimal etch control. GA Etch 300 provides
greater versatility, broad photoresist compatibility, and an extended shefili(@A Etches

require cold storage conditions.

PC COPPER ETCHANTS

GA Etch-100 GA Etch-200 GA Etch-300
Appearance4 i Clear, colorless liquig Clear, colorless liquigq Clear, colorless liquig
pH <2 >10 6-7
Storage Temperature 40-50°F 40-50°F 40-50°F
T SR
Shelf Life f£f£BR #A 3 months 2 months 3 months
Etch Rate phZ) 2% 100 nm/sec @ 40°C 20 A/sec @ 5°C 22 Alsec @ 25{C
Chemistry Sulfuric-peroxide Hydroxide-peroxide Citric acid-peroxije

APPLICATION MH:

GA Etches may be used in Pyrex, HDPE, Teflon, or other tank materials. Surfacbreesohay
be controlled by varying the agitation rate. Transene's proprietary stapaidesge allows for
consistent etch results over a longer time frame than typically availabigp&roxide chemistries.

All GA Etches are manufactured using high purity raw materials such as sA@ESdReagent
chemicals and 1018 Mohm.cm resistivity deionized water.
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7. Gallium Phosphide Etchantf] & Yt =2 & KB4k 85 b %1 57))
For Light Emitting Diodes

Controlled chemical etching of gallium phosphide for light emitting diodes, (LED), atrakm
arrays with dielectric isolation.

FEATURES %#1iE

+ Produces polished, unpitted surface

+ Does not attack silica or titanium masks or beam lead metallizations
+ Removes surface damage

+ Etches <100> and <111> crystal orientations

« Etch rate 5 mils/hour at 80 °C

GALLIUM PHOSPHIDE ETCHANT
DESCRIPTION #4i&:

Transene Gallium Phosphide Etchant is an effective etchant designed for theitabatlight
emitting diodes and diode matrix arrays. It offers controlled chemical etchgailioim phosphide
to produce mesa structures required for efficient LED and for the separation o IgeéDerate
matrix arrays of alpha numeric displays. During the separation the LED can bd sttapmed
structures also essential for efficient electroluminescent devicestcHameis, furthermore,
compatible with lead beam technology.

Transene Gallium Phosphide Etchant exhibits a high etch rate for all crystahtidns. All

crystal faces of the <100> orientation of GaP are etched uniformly, producing a polish#ddunpi
surface. The faces of the <111> orientation etch differently; the <111> (Ga place) Aléxelops

a smooth orange-peel surface, whereas the <111> (P plane B face) becomes smoothapdlishe
unpitted. N- and P-type GaP have equivalent etch rates.

GaP Etchant is stable, non-toxic, economical and easily used for the statexdfeiadium
phosphide LED and beam lead electroluminescent devices. The etchant does not attack Pd, Au or
Pt lead beam metallizations. Ti and Si®asks show minimal attack.

PROPERTIES OF GALLIUM PHOSPHIDE ETCHANT # i

Appearance&/h i Amber liquid
Boiling point i 15 > 100 °C
pH 13-14
Solvent Rinse# 7k H,O

Etch Rates at 80 °C in Microns/hat%!| %

P-Type <100> 210
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N-Type <100> 210

P-Type <111>

A Face (Gallium) 115

B Face (Phosphorus) 210

Compatible Dielectric Materiaift 7% £ Zx A k) Sputtered or Silane SiQ

Compatible Masking Materialt 23 FERL44 1) SiO,, Ti, Au, KMER

Compatible Beam Lead Materigigzx 42 45| 2 b4 Kl Ti, Pd, Au, Cr, Pt

Recommended Oper. Tem@a_/E & 70-80 °C

Etch Capacityi %% 12 grams/liter

APPLICATION MH:

Transene Gallium Phosphide Etchant is employed in several manufacturing opeoatibas f
production of light emitting diodes. The etchant may be used first to remove surfageddma

mechanically polished p-type and n-type gallium phosphide. The following procedures are
generally followed for device fabrication:

1. Formation of mesa configuration with GaP etchant and &@ mask.

2. Beam lead metallization and contact metallizations using photoresistjseini

3. Separation of GaP wafer into individual dies, by partial cutting with abrasive dici
machines followed by chemical etching with Transene GaP Etchant.
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8. Gold Etchants T4 B 7 = i & h ) 7))

for Microelectronics Circuits

Selective etchants for gold, compatible with negative and positive photoresibtis-tiza film
microelectronics to develop circuit elements.

« Etching readily controlled with minimum undercutting — provides excellent definition.
o i s S 4 i e TR - AR AR L P T RS

- Room-temperature operated i (%) 20 #ICJE) TAFE

. Uniform etch ratesl# 5& i %1 %

. Economical 15 4[]

GOLD ETCHANT TFA / GE-8148
DESCRIPTION #4i&:

These thin film etchants are used to obtain selective etching of gold in the photditabata
microelectronic circuits. Used in conjunction with photoresist technology, thésaetdorm
precise electrodes and resistor patterns in thin films prepared on alumina andluttrates.

High purity, low sodium and 0.2 micron filtration for semiconductor and microelectronics
applications.

Al s, RN, 0.2%0KB %

Gold Etchant TFA - Cyanide free for standard applications.

L5 TRA AN by

GE-8148 - Cyanide free, no attack of nickel films.

TFA GE-8148

Operating Temperaturé. {f
o

Room Temperaturé’ iz (%)

20 B G JE)

Room Temperature

Ventilation il X

Hood recommendeg: 13X i1l

Hood recommended

Pl

Agitation §ii 5/) Work agitation; Speed Work agitation; Speed
accelerates etch rate accelerates etch rate
TAERER, I )3

Tank 7% 4% GlassH ¥ il i Glass

Etch Rate @ 25 °QhZ%|#% 28A/sec. 50A/sec.

Compositioni 7

Ready -to - use liquid

Contains KI- complex

Ready -to - use liquid

N Aantaine W 1_ ~rnmnlav.
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Phosphate compound

pH @ 20 °C 8.15 0.2
Density @ 20 °C 1.265 0.01
Etch Capacity gm/gdth %]z | 100 100

B

Resist Compatibility Neg & Pos. Neg. & Pos.

Rinsey st

Distilled, Dionized Watefs: 2% 17K

Waste Disposallk#/) 4t #

(Reclaim Gold in spent
etchant.)

Dispose in accordance with all federal, state and local
regulations. Send waste to an approved waste disposal faclity.

sl
=
o

Gold Etchants Etch Rate vs. Temperature

-
oo
o

-
o
o

-
I
o

a0

Etch Rate (angstroms'sec)
= m
() [}

Gakl Etch TFA|

—E-E1 45

Temperature (deg C)

Max. Impurity (ppm, Gold Etch TFA)

Sodium ( Na) 40
Chlorine & Bromides (ClI) 100
Lead (Pb) 5

Iron (Fe) 3
Sulfur (as sulfates) 50
Phosphorous (as phosphates in TFA) 10
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GOLD ETCHANT
GE-8110
GE-8111

GE-8110 and GE-8111 Gold Etchants are etching solutions designed specifically for tiching
films of gold in the fabrication of semiconductor devices and thin film microelectrofihe
solutions are based on potassium iodide and iodine4) Khemistry and do not contain cyanide.
They are compatible with both positive and negative photoresist materials, givinglabte line
definition. GE-8110 is buffered to approximately pH 8.0 while GE-8111 is acidic with a lower
solids content and is a slower acting etching solution. Both etchants should be used at room
temperature in a well-ventilated area.

Physical and Chemical Propertie) 3 M4k 2= 4 ik

Appearance and odor: dark brown liquid with iodine vapor odor.

GE-8110 GE-8111
pH (20 °C) 79 0.1 25 0.1
Density ( 20 °C) 1.33  0.01 115 0.01
Etch Rate 20A/sec 30A/sec

REAGENT GRADE CHEMICAL R4

IMPURITY 2% SPEC. PPM (MAX) B Ji 4%
MAX-IMPURITY PPM

Sodium ( Na) i 40

Chlorine & Bromides ( Cl)& 100

Lead (Pb) 4} 5

Iron (Fe) %k 3

Sulfur (as sulfates)ii 50

Storage and Handling

Store at room temperature away from sunlight. Keep container sealed when not in nee. lodi
vapor can irritate the eyes severely. Open in ventilated areas. In case ofwihtages or skin,
wash with plenty of water (or soapy water for skin), and consult a physician tiomifgersists.
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GOLD ETCHANT TFAC
FOR INTERMETALLIC SUBSTRATES

DESCRIPTION #i&:

Gold Etchant TFAC is a selective etchant for the preparation of microeleatraniits on gallium
arsenide, gallium phosphide, and other intermetallic semiconductor compounds. Gold Etchant
TFAC provides excellent definition with minimal undercutting. Uniform etch rate®btained

with this cyanide based etchant. Gold Etchant TFAC strips gold from copper, brass, beke&tge, ni
and other non-ferrous metals (except silver). Gold Etch TFAC is compatible wmtimaim.

PROPERTIES % Jit:

Operating Temperaturé /i & Room Temperature
Ventilation i X, Hood
Agitation i z/) Work agitation speed accelerates etch rate
Tank Polypropylene
Etch Rate
10A@ 25 °C 5-10 Angstroms/second
40A@ 40 °C 30 angstroms/second
Compositioni 73 Cyanide-containing powder.
Dilute with water (80z /gal) prior to use.
Etch Capacity @ 60 °@l%I{E /) 65 x 10° inches in 2 minutes
Rinsey it Water
Disposalih £ See Below

APPLICATION MH:

Warm water to approximately 50 °C to aid dissolution. Add 8oz Gold Etchant TFAC powder per
gallon deionized water. Etch the conductor pattern to remove gold; etch time depends orsthicknes
Spent etchant should be saved for gold reclamation.

Disposal: Segregate solution. Cyanide should be handled carefully and disposed of atwording
local and state regulations.
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9. Tin Oxide(FE M. &-F AT A7)
Indium Tin Oxide Etchant TE-100

Tin Oxide/Indium Tin Oxide Etchant TE-100 is a selective etchant for tin oxide and itidium
oxide (ITO) layers in microelectronics applications. TE-100 effectivelyest ITO and tin oxide
films deposited on ceramics, dielectrics, semiconductors, and many metals. TENIG8r
excellent definition and etch rate control. Broad compatibility with positive andivega
photoresists is offered. TE-100 is not compatible with nickel, copper, nichrome, and aluminum.

APPLICATION [ Hi:
ITO films are best prepared by first depositing a film of indium-tin. The indiarfikn is then
oxidized in an oxygen plasma or at elevated temperatures in an oxygenating atend&iieser

etched, indium is solublized as a trivalent aquocomplex j@J* while tin forms a [SnG]*
anion.

PROPERTIES % Jit:

Appearance4 i Dark amber
Etch Rate @ 25 °CphZl % 15-20 A / sec (immersion)
Operating Temperature TAYEIRE 40-50 °C
Rinse ¥k Deionized Water
Storage i j#, 20-25 °C
Shelf Life {47 R 1 year at 15-25 °C
M EMD (¢S4 #& S5 RS Mk www.chinaemnet.com 26
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10.Iron Oxide Mask Etchant@& 4t 2k FEE %] 7)
Fabrication of Fe,O; See-through Masks

Iron Oxide Mask Etchants are recommended for generating patterns used as sdsitt masks
or as semi-transparent see-through masks on glass for photoresist imaginganufactare of
microelectronic devices.

The fabrication of solid state devices depends heavily on the use of photolithography foodefini
of patterns. The current technique using ferric oxide see-through masks reprebest thoice
when employed with a suitable etchant. Two such etchants are offered: Type ME-1fiistadda
Type ME-30 for a minimum cost.

The ferric oxide see-through mask on glass allows simple alignment and sjealiestries, now
requisite for the micro-electronics industry. With ferric oxide masks, unwagtedd absorbed,
rather than reflected, as with chromium masks. Halation effects are tlear@fomized. In
addition, ferric oxide masks offer much lower pinhole density, particularly imporntéenrge scale
integration.

The etch rates are somewhat variable with the thermal history of ferric éxidgh heat, F€s
becomes insoluble in dilute acids. CVD material produced at over 180 °C exhibits ingolubilit
Therefore, for ease of etching, the temperature of formation,Gkfén should be less than 160
°C. To provide control in mask-making, a thickness of 2000 + A is recommended.
PROPERTIES OF IRON OXIDE MASK ETCHANTS

ME-10 ME-30
Descriptionfi& Liquid - light green Liquid-clear
Etch Ratefi %)% 50 A/sec 25 Alsec. (with £@3)
@ room temperature deposited @ 155 °C
Rinser it Water Water
Shelf Life {17 [l 1] 6 Months 1 Year
Flash PointA xi None None
Compatibility st 24 Neg & Pos. Photoresist Same
Pinhole Density )N fL % & Zero Defects >0
Resolution/ 7 % < 1 micrometer 1 micrometer

APPLICATION M

Use standard photo-lithographic techniques for imaging and pattern formation; then follow
recommended etch procedure:

1. Immerse ferric oxide-coated plates in etchant @ 25 °C.

2. Provide mild mechanical agitation or solution movement.

3. After complete removal of exposed oxide film, rinse in deionized water bath.
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11.Kapton Polymide Film Etchant 2% Bk ¥ i B il %) 37

AN ETCHING REAGENT FORMULATED FOR POLYIMIDE/COPPER LAMINAES,

COMPATIBLE WITH PHOTORESIST PROCESSES - RISTON, EASTMAN K&K AND

DYNACHEM.

ETCH RATE phZi%

40 °C 0.013 MILS/MINUTE
60 °C 0.07 MILS/MINUTE
RINSE WATER
STORAGE ROOM TEMPERATURE
DISPOSAL DISPOSE OF ACCORDING TO LOCAL,

STATE, AND FEDERAL
REGULATIONS.
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12.Moly Etchant - TFM

Tungsten Etchant - TFW
TEM SHPRZIIR TFW 5P 250

Selective etchants for molybdenum and tungsten thin-film metallizations usedicosductor
and microelectronics technology. TFM and TFW selective etchants are buffeicig atkaline
ferricyanide-based formulations providing high resolution patterns with minimalauttieg and
photoresist compatibility. Controlled, uniform etching is achieved by immersion gresfpofa

technique.

PROPERTIES 4 Jit

MOLY ETCH TFM TUNGSTEN ETCH TFW
Appearance/h M Amber, aqueous solution Amber, aqueous solutign
pH 10.0 8.0
Dilution #4i % Distilled Water Distilled Water
Compatible Photoresists| Negative: PKP (Transene Negative & positive
iwemAllin KMER,KTFR,KPR
Rinsertyt: Distilled Water Distilled Water
Flash PointA] i Non-Flammable Non-Flammable
Mo W
Etch Ratephzl®& | - 30A/sec. (immersion)
20°Cc | - 80A/sec. (spray)
30°C 55A/sec. 140A/sec.
60 °C 85A/sec. 250A/sec.
Etch Capacity BhiZlIgE 30 grams/gallon 64 grams/gallon
(10,000 in’/5000A thick
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13.Nichrome Etchants TFC and TFNE4& & & HZI7)

Nichrome Etchants TFN and TFC are designed for etching nichrome thin films oefegironics
applications. Nichrome Etchants are compatible with positive and negative phtdcandis
provide fine-line control with minimal undercutting. High purity formulations fdteto 0.2
micron are well suited to critical microelectronic applications.
NICHROME ETCHANT TFC
Slower etch rate for precise control.
NICHROME ETHCANT TFN
Minimal undercutting with excellent fine-line control. Consistent operation.
FEATURES $1tE:

-High purity

-0.2 micron filtration

-Compatibility with positive and negative photoresists

-Fine line control

-Uniform etch rates
NICHROME ETCHANTS TFC AND TFN
DESCRIPTION #iiik:
Transene Nichrome Etchants TFC and TFN are high purity systems based on feg¢e@adl
ceric ammonium nitrate, respectively. Nichrome Etchants provide clean, petatisey of
evaporated nichrome layers for the preparation of thin film circuits. NichrorhariEsccontain
semiconductor grade ingredients for ultra-high purity and are filtered to 0.2 miormmadve
particulates.
PROPERTIES 4 i:

TFC TFN
Appearance/h i Clear orange Clear orange
Chemistry Base Ceric Sulfate Ceric Ammonium Nitrate
Specific Gravitylt & 1.09-1.10 1.127-1.130
Filtration i Ji& 0.2 microns 0.2 microns
Operating Temperaturé {133 || 25 °C 40 °C
Ji
Etch Rateyh | % 30 A /sec @ 25 °C 50 A /sec @ 40 °C
Etch Capacityhi Z i 168g/gal | -
Rinsefyt 1% Sulfuric acid/ deionized Deionized water
water
APPLICATION:

Nichrome Etchants may be operated at room temperature or elevated temperatuease etch
rates. Nichrome Etchant TFC may require a rinse with 1 % sulfuric acid followed&pnized
water rinse to remove etch residue. Nichrome Etchant TFN is an improved formulatobn w
etches more cleanly, eliminating the need for an intermediate rinse.
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14. Nickel Etchants {5 B %482 i %1 1))

For Thin Film Circuits

Etchants for evaporated or electroplated nickel films. Good compatibility withveoartd
negative photoresists. Ideal for gold / nickel / nichrome or chromium resistor bo#rdgumina
substrates.

NICKEL ETCHANT TFB
Standard nickel etchant for evaporated nickel films.

NICKEL ETCHANT TFG
High purity etchant for electrodeposited nickel films. Nickel Echtant TFG igpathbie with
copper, gallium arsenide, and other Il -V compounds.

NICKEL ETCHANT TYPE |
High purity etchant for nickel, nickel-iron alloys, and stainless steel.

FEATURES %#1iE

« Economical

« Compatible with positive and negative photoresists
« Excellent fine line definition

« Uniform etch rates

NICKEL ETCHANTS DESCRIPTION ##i&:

Transene Thin Film Nickel Etchants (Nickel TFB and Nickel TFG) are highymititate-based
formulations for superior etching of evaporated or electroplated nickel films.|Nfitd{gants are
compatible with both positive and negative photoresist materials. Recommendsdnekide
AZ-111, AZ-1350 OH, and KMER. Nickel Etchants are commonly employed in the manufacture
of resistor boards where films of gold, nickel, and nichrome or chromium are to be etclked. Nic
Etchant TFG is compatible with copper.

PROPERTIES #: Ji:

Etchant TypeiiZ|2 7! TFB TFG

Operating Temperaturé. {£ i i 25°C 40 °C

Etch Ratei %% 30 A/sec 50 A/sec

Nickel Depositionti i fH Evaporated / sputtered Electroless / Electroplqted
Etch Capacityi 8¢ 71 270 grams / gal 100 grams/gallon

Typical Film ThicknesgH 7 i i 5 J% | 1500 A/ 5-50 micro inchef -------

Tankf# Glass Glass
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APPLICATION MH:

Nickel Etchants are supplied ready-to-use as immersion type etchants. &amagtbe

controlled via operating temperature. Nickel is normally sandwiched between golchramsa

or chromium on an alumina substrate. Either evaporative or electroless nickel mayldged.
Actual etch is related to film thickness and operating temperature but idlfypmaroximately

one minute for evaporative nickel and about four minutes for electroless nickel. Etchirgytshoul
followed with a deionized water rinse.

Nickel Etchant Type |

Nickel Etchant Type | is a high purity etchant for nickel, nickel-iron alloys, iron, irarepand
some types of stainless steel. Copper is also etched by Nickel Etchant Type Itillemith a
wide range of photoresists (including KPR, Dynachem, AZ, Riston, and Screen RiEgc&is)
Etchant Type | contains metal chelating ingredients for optimal performarae! [itchant Type
I will not attack gold films.

PROPERTIES 4 Jit:

Operating Temperature TAE{REE 30-60 °C
Tank Glass
Rinse Mk Water
Etch Rate-{th %% 3 mil’lhr @ 40°C
Ni

Etch RatefiiZ)#& 400 A/sec @ 50°C
Ni-Fe

Etch RatefliZl] =& 45 Alsec @ 30°C

Stainless Steel
(AISI 316 grade)

105 A/sec @ 25°C

Etch RatefphZ)]#&

Stainless Steel
(AISI 304 grade)

500 A/sec @ 45°C

Etch RatefliZ#& 50 A/sec @ 50°C
Fe203
Etch Rate i & 1 mil /min @ 40°C
Cu

Agitation $ii 5]

Continuous, mild

APPLICATION MH:

Nickel Etchant Type | is used at elevated temperatures, typically 30-60°C. Contigitatisrais
required for uniform, consistent results. A variety of metal, metal alloy, and oxeda materials
may be etched with Nickel Etchant Type |.
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15.NICKEL VANADIUM ETCHANT NiV 28-23( 41 ZI71)

DESCRIPTION #i&:

Transene Thin Film Nickel Vanadium Etchant NiV 28-23 is a high-purity nitratedbase
formulation for superior etching of evaporated nickel-vanadium alloy. NiV 28-23 is congpatibl
with both positive and negative photoresist materials. Recommended resists incllid&,A
AZ-1350 OH, and KMER. NiV 28-23 etchant meets SEMI grade standards and is filtered to 0.2
micron.

PROPERTIES % Jit:

Etchant Typeii %257 Nickel Vanadium NiV 28-23
Operating Temperaturé /i & 25°C
Etch Ratefili %% 25-35 Alsec

(varies with ratio)

Alloy Deposition& 414

Evaporated / sputtered

Etch Capacityh % 6E 11

220 grams / gal

Typical Film Thicknessit 784 i fii )5 &

1500 A/ 5-50 micro inches

Tank

APPLICATION MH:

Glass

Nickel Vanadium Etchant NiV 28-23 is supplied ready-to-use as an immersion typet efithia
rates may be controlled via operating temperature. Actual etch is relatka tiidkness, alloy
makeup, density, and operating temperature but is typically approximately one mamute f
evaporative deposits. Etching should be followed with a deionized water rinse.

H e EMD (84 £ 54EEE) ik www.chinaemnet.com 33
BER N Xt % (021)61021225-827f6 H.: (021)52353710 E-mail: liujianbo@ChinaECNet.com
Mk T MR X T E M 201 S BHEI K JE 2185 B C HiZw: 200063




X E/F B AT Transene CO INC  MHE: www.transene.com
S AT R (Transeneds vl i3t 2 ok T ML AN 7 Tl (0 e 4l fh2

16. Palladium EtchantsgR sz 50\ i ZI71)
Platinum Etchant

PALLADIUM ETCHANT TFP
Palladium Etchant TFP is designed for high resolution pattern delineation of shwtexporated

and electrolessly deposited films. These films are commonly employed leyeies for silicon
wafer metalization systems of nickel and gold.

PROPERTIES 4 Jit:

Appearance#h i Dark Amber Ag. Sol.
pH <1
Flash Point [J ) Non-Flammable
Storage ™ ji, Room-Temperature
Shelf/Life f# 47 FR ¥ 1 year
Toxicity &7t Acid
OPERATION:
Tank Glass/Pyrex/PVC
Temperature & & 40-60 °C
Etch Rate %2 110A/Sec @ 50°C
Rinse ¥k Water
Compatible Resists Pos. & Neg.
Metallization 4&&)8 Gold/Ni-gold

PALLADIUM ETCHANT 1:1

Palladium Etchant 1:1 A and B is suitable for etching thin films of palladium mel&dRim
Etchant 1:1 is a two part system which must be mixed in equal parts immediaielp pse.
Broad compatibility with other materials including photoresists and a modechteast are
properties of Palladium Etchant 1:1.

Special handling of this cyanide-containing material is required.
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PALLADIUM ETCHANT EC

Palladium Etchant EC is formulated for precise electrochemical etching of palladium substrates.
Electrochemical etching allows for targeted etching of the substrateahate

OPERATION #a4E:

Appearance# i Transparent Solution
pH <1
Temperature & & 25-30 °C
Power Th& 10 v DC
CathodeShelf Life Graphite
Shelf Life {rf7FR 6 months

PLATINUM ETCHANT 1:1

Platinum Etchant 1:1 A and B is suitable for etching thin films of platinum meté&hifta
Etchant 1:1 is a two part system which must be mixed in equal parts immediaiely use.
Broad compatibility with other materials including photoresists and a modechteast are
properties of Platinum Etchant 1:1.

Platinum Etchant 1:1 is best for e-beam evaporated platinum films. Mechanichhglmaplasma
treatment of the surface is required for successful etch results.

Special handling of this cyanide-containing material is required.
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17.Preferential Silicon Etchantsg&{RREMZIF)

Anisotropic etching of silicon on the < 100 > and < 110 > crystal orientation planes.

PREFERENTIAL SILICON ETCHANT - PSE-200
Alkali based - for < 110 > crystal orientation - etches with vertical walls.

PREFERENTIAL SILICON ETCHANT - PSE-300, PSE-300F
Ethylenediamine based - for < 100 > crystal orientation.

PREFERENTIAL SILICON ETCHANTS

DESCRIPTION ##id

Preferential Silicon Etchants are preparations which have the grealesiteton a specific plane
of orientation. These anisotropic etchants are used in lead beam technology to siparate
chips and a technique to obtain electrical isolation within integrated circuit dipsetching
systems may also be used for chemical shaping of silicon and as etchants with ghofakgas
Cu, Au, Ta, or SiQas these materials are not etched.

Two etching systems are offered: PSE-200 is alkali-based, is safe to use af@shatch rate. It
is used to etch deep-wall patterns in silicon. PSE-300 is ethylenediamine-basedantbdasate
etch rate. For faster etching, PSE-300F is available.

PROPERTIES OF PREFERENTIAL SILICON ETCHANTS 5t

PSE-200 PSE-300
Appearance 4L Odorless, colorless liquid Clear liquid
Composition g4y Alkali-based Ethylenediamine-based
Boiling Point ¥ ;X > 100 °C 118 °C
Oper. Temp TAERE 75-100 °C 100 °C
Preferred Operation < 110 > direction <100 > direction
Other Common Orientations <110 > can be used
<111 > Plane <111 > negligible
Etch Rate phZl|= 1 mil/3 min. @ 100 °C 25  /hr. <100 >
Etch Rinse phiZ) ¥k Water Water
Metallization Attacks Al; does not attack Auj No attack on Au, Ta; Attacks
mild attack on Ag Al, Cu; mild attack on Ag
Will attack Negligible
SiO,
Use as mask
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APPLICATION MNH

The etching process using PSE-300 is best carried out in a flask fitted with acoeftlenser. The
flask should be heated gently so that the etchant is just at the boiling point. PSE-200 @slgomm
used with a thermally grown silica mask for etching mesas. It is employed axiapgtely the
boiling point of the preparation. Oxides present on the silicon wafer may intertaral\atching;

a preliminary dip in HF or buffered HF is desirable. Of the two etchants, PSE-30G&d¢he
product.

Reagent Semiconductor Etchants

Pre-mixed and ready-to-use etchants containing electronic quality nitti¢i&eacid mixtures for
silicon, germanium, gallium, arsenide and other semiconductor materials.

Special Silicon and Germanium Etchants

Product No: Etchant RT Eich Rate:
RSE-100 Slow Silicon Etch 12-15A/sec
RSE-200 Mesa Etch 100A/sec
RSE-563 Germanium Etchant 250A/sec

Standard Nitric-HF-Acid Etch

Product No: Etchant Ratio
RSE-101 10:1
RSE-41 4:1

RSE-31 3:1

RSE-12 1:2

Standard Nitric-HF-Acetic Etch

Product No: Etchant Ratio
RSE-533 5:3:3
RSE-511 5:1:1
RSE-111 1:1:1
RSE-322 3:2:2
RSE-1155 11:5:5
RSE-563 5:6:3

SPECIAL PROPRIETARY FORMULATIONS IN ANY RATIO CAN BE PROVIED.
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18. Silver Etchant(f F 1% B F B 2% = i 4Rt %1 57))

for Microelectronics Circuits

Selective etchant for silver, compatible with negative and positive photonesestsn thin film
microelectronics to develop circuit elements.

« Etching readily controlled with minimum undercutting — provides excellent definition.
+ Room-temperature operated.

« Uniform etch rate

« Economical

Silver Etchant TFS
DESCRIPTION #iR:

This thin film etchant is used to obtain selective etching of silver in the photo fabrio&
microelectronic circuits. Used in conjunction with photoresist technology, thisnéticinens
precise electrodes and resistor patterns in thin films prepared on alumina andluttrates.

High purity, low sodium and 0.2 micron filtration for semiconductor and microelectronics
applications.

Silver Etchant TFS - Cyanide free for standard applications.

TES
Operating Temperature| Room Temperature
AR
Ventilation i X, Hood recommended
Agitation §ii 5/) Work agitation; Speed accelerates etch rate
Tank 14 Glass

Etch Rate @ 25 °Qli%| | 200A/sec.

=

Compositionfi 73 Ready -to - use liquid
Contains Kl- complex

pH @ 20 °C

Density @ 20 °C% )&

Resist Compatibility Neg & Pos.
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RinseM Distilled, Dionized Water

Waste Disposalk#/4t | Dispose in accordance with all federal, state and local regulations
il Send waste to an approved waste disposal facility.

(Reclaim Silver in spent
etchant.)

Max. Impurity (ppm) Z%J&

Sodium ( Na) 4 40

Chlorine & Bromides (CI)5 100

Lead (Pb) %} 5

Iron (Fe) £k 3

Sulfur (as sulfates)ii 50

Phosphorous (as phosphaté#) 10
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19.TANTALUM ETCHANTS SIE-8607 and 1118 i ZI5)

DESCRIPTION #i&:

Transene Tantalum Etchants SIE-8607 and 111 are high purity etchant systems fer @eatis
etching of tantalum, tantalum nitride, and tantalum oxide thin films and resisexiroaics
applications. Tantalum Etchant SIE-8607 is a more aggressive etchant foetestetes.

Tantalum Etchant 111 is a slower etching solution for optimum control and is moreveffecti

removing tantalum oxide layers. Both etchants are filtered to remove alupsegabove 0.2

microns.

PROPERTIES 4 Jit:

Tantalum Etch SIE-8607

Tantalum Etch 111

Appearanceé/h il

Clear

Clear

Solubility % it

Infinite in water

Infinite in water

Filtration it J/& 0.2 microns 0.2 microns
Operating Temperature. 25°C 25°C

YRR

Etch Rate (Ta), 25 °@hi%| | 70-80 A/ sec 30-40 A/ sec
Storagdl™jif, Room Temperature Room Temperature
Shelf Life fr47-FR 1] 1 year 1 year

Mask Materials

Gold; Positive or Negative
Photoresists

Gold; Positive or Negative
Photoresists

Rinsey iyt

APPLICATION MH:

Etch times vary depending on material type (Ta, TaN, gDj)and purity. Parts to be etched

Deionized Water

Deionized water

should be placed in etchant solution with mild to moderate mechanical agitation. Tantalum
Etchants contain hydrofluoric acid and will attack silicon oxides, titanium, nickehiabm, and

chromium.
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20.TITANIUM ETCHANTS( £kihZi#))

Selective and controllable etchants for application in semiconductor falzation and thin film

microelectronics technology.

Titanium Etchant TFT

Designed for etching evaporated films commonly employed as bonding and barriemlayers
microelectronics. Excellent resolution, photo resist compatibility, and minind#rcutting are

readily achieved.

Titanium Etchant TFTN

Intended for etching Ti films deposited on glass or,Sibstrates. TFTN does not contain

hydrofluoric acid.

PROPERTIES 4 Jit:

—

TFT TFTN
Appearance# i Clear Aqueous Solution Clear Aqueous Solutio
pH 1 1

Flash Point [J j5

Non-Flammable

Non-Flammable

Storage It 5% Room Temperature Room-Temperature
Shelf/Life {317 PR 1 1 year 1 year
Toxicity & Strong Acid Strong Acid
OPERATION #1E:
TFT TFTN
Tank & Polyethylene/ Polyethyleng¢ Polyethylene/ Polyethyleng
Temperature Y& 5 20°-50°C 70°-85°C
Etch Rate pltZ] 2 25A/sec @ 20°C 10A/sec @ 70°C
50A/sec @ 30°C 50A/sec @ 85°C
Rinse Water ¥t Water Water
* Compatible Resists Pos & Neg. Pos & Neg.

Metallization

Most Metals Except Al

* KPR/IKMER/KTFR: PKP (Transene); AZ/RISTON/ETC.
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21.Ti-Tungsten TiW-30 &k 4%l %1 31)

Ti-Tungsten TiW-30 is a selective etchant for titanium-tungsten adhesios iayer
microelectronics applications. TiW-30 effectively etches Ti-tungstersfdeposited on copper,
silicon nitride, or silicon oxide. TiW-30 provides excellent definition and etch rateotoBtoad
compatibility with positive and negative photoresists is offered.

APPLICATION MH:

Ti-Tungsten TiW-30 etchant is a ready-to-use solution specifically designechtve
titanium-tungsten alloy adhesion layers from substrates such as silicon diodigéi@n nitride.
TiW-30 will not attack copper or aluminum films. Heating the etchant to 40°C will sheesi¢h

rate for thicker films.

PROPERTIES 4 Jit:

Appearance4 i Water white
Shelf Life fr77FR A 2 months @ 25 °C
6 months @ 0 °C
Storage i ji, 0°C
Rinse ¥k Deionized Water
Etch Rate @ 25 °CphZl % 10-15 A / sec (immersion)
Operating Temperature TYERE 25-40 °C
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22.Moly Etchant - TFM

Tungsten Etchant - TFW

TFM SHPZIFA TFW 425021 5]

Selective etchants for molybdenum and tungsten thin-film metallizations usedicosductor
and microelectronics technology. TFM and TFW selective etchants are buffeicig atkaline
ferricyanide-based formulations providing high resolution patterns with minimalauttieg and
photoresist compatibility. Controlled, uniform etching is achieved by immersion gresfpofa
technique.

PROPERTIES
MOLY ETCH TFM TUNGSTEN ETCH TFW
Appearance/h i Amber, aqueous solution Amber, aqueous solutign
pH 10.0 8.0
Dilution #k Distilled Water Distilled Water
Compatible Photoresists| Negative: PKP (Transene Negative & positive
KMER,KTFR,KPR
RinseM it Distilled Water Distilled Water
Flash PointA £ Non-Flammable Non-Flammable
Mo W
Etch Rate i | -------mmmmmemmmmmemmo e 30A/sec. (immersion)
20°C || e 80A/sec. (spray)
30°C 55A/sec. 140A/sec.
60 °C 85A/sec. 250A/sec.
Etch Capacity PiZIge 30 grams/gallon 64 grams/gallon
(10,000 in’/5000A thick
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23. Transene Semiconductor and Thin Film Etchants &ection Guide

Transene &34 IR th %157 B 2 45 re

THIN TRANSENE ETCHANTS || OPERATING RANGE RECOMMENDED | APPLICATION
FILM Bz TAETEE RESIST o]
MR
Al i5 ALUMINUM ETCHANTS @25 °C @ 40 °C Negative* Semiconductor &
Integrated Circuits
TYPE A 30 A/sec 80 A/sec &
GaAs & GaP
TYPE D 40 Alsec 125 Alsec Positive Devices
AlL,O; TRANSETCH N 120 A/sec @ 180 °C Sio Semiconductor
Devices
BOE BUFFERED OXIDE Variable Negative* & Semiconductor &
ETCHANT Positive Integrated Circuits
Cr k% CHROMIUM ETCHANTS @ 25°C @ 40 °C Negative* Thin Film Circuits
CRE-473
Chromium Mask &
TFD 14 A/sec 25 Alsec
1020 50 A/sec Positive
1020AC
r-Si CHROMIUM CERMET 1000 A/min @ 50 °C Negative* Thin Film Circuits
Cr-Sio TFE
Cu 4l COPPER ETCHANTS
CE-100 1 mil/min @ 50 °C Screen Resists P.C.Boards
CE-200 0.5 mil/min @ 50 °C Positive & Negative Thin Film Circuits
APS-100 80 A/sec @ 40 °C
GaAs GALLIUM ARSENIDE Negative Microelectronic
iz Circuits
GA ETCH 100 100 A/sec @ 40 °C
GA ETCH 200 20 Alsec @ 5 °C
GA ETCH 300 22 Alsec @ 25 °C
AB ETCH Defect Delineation Semiconductor
Testing
Ga0O3 GALLIUM OXIDE 10 sec @ 25 °C Negative Microeleatio
Circuits
GaP GALLIUM PHOSPHIDE A Face(Ga): Negative Light Emitting
115 micron/hr @ 80 °C Diodes
B Face (P):
210 micron/hr @ 80 °C
Ge’t GERMANIUM 250 A/sec @ 20 °C Negative*
Semiconductor
& Devices
Positive
H e EMD (84 £ 54EEE) ik www.chinaemnet.com 44
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GaN Gallium Nitride 80 A/min @ 180 °C Si0 Semiconductor and
Integrated Circuits
Au & GOLD ETCHANTS Negative*
TFA 28 Alsec @ 25 °C
TFAC 10 A/sec @ 25 °C & Thin Film Circuits
GE-8148 50 Alsec @ 25 °C GaAs compatible
GE-8110 15 Alsec @ 25 °C Positive Ni compatible
GE-8111 15 Aisec @ 25 °C
In,03 INDIUM OXIDE 30 min @ 25 °C Negative Microelectronic
1ITO INDIUM TIN OXIDE Circuits
InP INDIUM PHOSPHIDE 30 mins @ 25 °C Negative Microdlenic
Circuits
Fe0Os IRON OXIDE MASK Negative* Microelectronic
ETCHANT Circuits
ME-10 50 Alsec @ 25 °C &
ME-30 25 Alsec @ 25 °C
Positive
Polyimide || KAPTON POLYIMIDE 0.013 mil/min @ 40 °C Negative* & Polyimide/Copper
Wi | ETCHANT 0.07 mil/min @ 60 °C Positive Clad Laminates
Mo 4t MOLY ETCHANT TFM 55 Alsec @ 30 °C Negative* Microelectronic
Circuits
85 Alsec @ 60 °C
Nb Niobium 50A / sec @ 25C Negative* Microelectronics
NbN Niobium Nitride &
NbO Niobium Oxide Positive
Ni-Cr NICHROME ETCHANTS Negative* & Positive Thin Film Circuits
TFC 20 Alsec @ 25 °C
TEN 50 A/sec @ 40 °C
Ni 4 NICKEL ETCHANTS Negative* & Positive Thin Film Circuits
TFB
TFG 30 A/sec @ 25 °C
Type | 50 A/sec @ 40 °C
3 mil/hr @ 40 °C
Ni-V Nickel-Vanadium Etch 30 A/sec @ 20 °C Negative&fusi Microelectronics
Pdn PALLADIUM ETCHANTS Negative* & Positive Semiconductor &
Pd Etch 1:1 Thin Film Circuits
TFP 110 A/sec @ 50 °C
Pt4A PLATINUM ETCHANT 1:1 10 A/sec @ 25 °C Positive Seonductor &
Thin Film Circuits
REAGENT SEMICONDUCTOR ETCHANTS (RSE)
Ru &Y RUTHENIUM ETCH 50 Alsec @ 20 °C Negative&Positive idvbelectronics
SEMICONDUCTOR DEFECT DELINEATION ETCHANTS
Si fi REAGENT Variable Semiconductor

SEMICONDUCTOR

FTALIANTO /IO

Devices
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SILICON SLOW ETCH Variable KMER Semiconductor
Devices
SILICON MESA ETCH Variable PKP Type |
PREFERENTIAL SILICON MEMS
ETCHANTS
PSE 200 1 mil/3 min @ 100 °C <110> Semiconductors
PSE 300 25 m/hr @ 100 °C <100>
<110>
SOLAR CELL ETCHANTS
SCE-200 1hr@ 75-100 °C <100> Solar Cells
SCE-300 5-10 min @ 118 °C
WRIGHT ETCHANT Defect Characterization N/A Semiconductor
Testing
WRIGHT-JENKINS Defect Characterization N/A Semiconductor
ETCHANT Testing
SIRTL ETCHANT Defect Characterization N/A Semiconductor
Testing
Sio, BUFFER HF IMPROVED 800A/min @ 25 °C Negative* & Semiconductor &
Thermally Grown Positive Integrated Circuits
BD ETCHANT Variable PSG/BSG
SILOXIDE ETCH 40 Alsec @ 25 °C CVvD
TIMETCH 90 A/min @ 25 °C CVvD
SILOX VAPOX llI 4000 A/min @ 22 °C CVvD
BUFFERED OXIDE Variable
ETCHANTS (BOE)
SiO SILICON MONOXIDE ETCH | 5000 A/min @ 85 °C Negative* & Positive Semiconttuic
Devices
SizNy TRANSETCH N 125 A/min @ 180 °C SiQSilox) Semiconductor &
Integrated Circuits
Ag i SILVER ETCHANT TFS 200 A/sec @ 25 °C Negative* &drove Semiconductor &
Thin Film Circuits
Stainless | Nickel Etch Type | 45 Alsec @ 25 °C, AlISI 316 Negative* & Positive Iys
Steel
Ta SIE-8607 70 Alsec @ 25 °C Negative* & Positive Capacitors
TasNs Ta Etch 111 30 A/sec @ 25 °C Semiconductors
Ta,05
TaSi Tantalum Silicide Etch 50 Alsec @ 20 °C Negative&itoe Thin Film
Electronics/TD>
Ti %k TITANIUM ETCHANTS Negative* & Positive Integrated Circuits
TFT 25 Alsec @ 20 °C
50 A/sec @ 30 °C
TFTN 10 A/sec @ 70 °C SiO, Compatible
50 A/sec @ 85 °C
TiN Titanium Nitride Etch 30 A/sec @ 20 °C Negative&Rigs Microelectronics
Ti-W T T e e TR A AT 20-30 A/sec Negative* & Positive || ™" 7" T
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TiW-30 Adhesion Layer
W TUNGSTEN ETCH TFW 140 A/sec @ 30 °C Negative* & Rive Integrated Circuits
SnO NESA ETCHANT 0.02 micron/min @ 20 °C Screen Resists Electromicus
TE-100
ELECTRONIC GRADE CHEMICALS (SOLVENTS, ACIDS)
M EMD (¢S4 #& S5 RS Mk www.chinaemnet.com a7
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24. Etchant/Metal Compatibility Chart(Transene P Zl#1/4: )8 VLR 1 F)

Al | Aug: | Crik [ Cufil | Ni % | Sifit | SisNg | SIO; [ Ti%k [ W GaAs| Ta/TaN
Aluminum A etch | ok etch | etch etch | surf ox| slight | ok ok ok etch | surf ox
Aluminum D etch | ok slight| ok ok ok slightf ok ok ok ok ok
Chromium Etch 1020 etch| ok etch | etch etch | surf ox| ok ok ok ok etch | surf ox
Chromium Etch CRE-473| etch | ok etch | ok slight| ok ok ok etch | ok etch | ok
Chromium Etch TFD etch| ok etch | etch etch | surf ox| ok ok ok ok etch | surf ox
Copper Etch 100 etch| ok slight| etch etch | ok ok ok slight | ok etch | ok
Copper Etch 200 etch| ok slight| etch etch | ok ok ok slight | ok etch | ok
Copper Etch APS-100 ok ok ok etch slighuk ok ok ok slight | NA ok
GE-8110 etch | etch ok corrodge ok ok ok ok ok ok etchok
GE-8111 etch | etch ok corrode ok ok sligipt ok ok ok etghok
GE-8148 etch | etch ok corrodge ok ok ok ok ok ok etchok
Gold Etch TFA etch | etch ok corrode slightok ok ok ok ok etch | ok
Nichrome Etch TFC etch| ok etch | etch etch | surf ox| ok ok ok ok etch | surf ox
Nichrome Etch TFEN etch| ok etch | etch etch | surf ox| ok ok ok ok etch | surf ox
Nickel Etch TFB etch | ok etch | etch etch | surf ox| ok ok ok ok etch | surf ox
Nickel Etch TFG etch | ok ok ok etch | ok ok ok ok ok ok ok
Nickel Etch Type | etch | ok slight| etch etch | ok ok ok slight | ok etch | ok
Silver Etch TFS etch| etch ok corrode slight ok ok ok ok ok etch | ok
Tantalum Nitride Etch 1l etch | ok etch | etch etch | etch ok etch | etch | ok etch | etch
Tantalum Nitride SIE-8607 etch | ok etch | etch etch | etch ok etch | etch | ok etch | etch
Titanium Etch TFT etch | ok etch | ok ok ok etch | etch | etch | ok ok ok
Titanium Etch TFTN etch | ok etch | slight slight| ok ok ok etch | ok etch | ok
Ti-Tungsten TiW-30 ok ok ok ok slightok ok ok slight | slight| etch | ok
Tungsten Etch TFW etch| etch etch | ok etch | slight | ok slight| ok etch | etch | ok

LEGEND: etch = significant attach / slight = sligittack / ok = no attack / surf ox = surface oimial corrode? [ L/ /& = surface corrosiom i &
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