* Precision Resistors

* Chip Attenuators

* Resistor Arrays
 Patterned Substrates
e Thermal Conductors




Thin Film Products
Standard Chip Resistors — PR Series

-w—- Product Features

* Wire-bondable Thin Film Resistors
* Operating frequencies from DC to 500 MHz
e Can be used in Non-Magnetic Applications

-w~ Product Specifications
Resistance Range 0.5Q to 35MQ

Resistance Tolerance  +0.01% to +20%, value dependent

-w— Part Numbering

Example shown: Standard Resistor, TaN resistive element, alumina substrate, case size 0.020” x 0.020” x 0.010”,

PdAu bonding pad, bottom side bare, resistance 1000 Q2 + 5%, 150 ppm TCR, regular trim, 1700 mW max power
handling.

P R T 1 35-20%x20x10 D 10000 J Q E W

P= Resistive Substrate . Resistance Packaging
TCR
Passive Material See Table Thickness Value See Table W = Waffle
Plus See Table See Table Pack
Resistor Style Number Length & Termination Resistance Power
R = Standard of Width (mllS) See Table Tolerance Handling
(<500MHz) Resistors See Table | | see Table

*Flip Chip — wire bondable or solderable

- Resistive Materials

Sheet Abs Ratio The standard dimensional tolerance for length and width is + 2 mils.
Material Passivation R?(s)l/stsl\(;l)ty Tolerance Tolerance The standard dimensional tolerance for thickness is = 1 mil.
All parts are supplied in waffle packs. Other packaging may be
Tantalum Self h " . ;
L A From From available. Contact PPI for additional packaging options.

Nitride Passivating 51t0 270 1001%  +0.01%

(TaN) Ta:0s o o
NiChrome . From From

(NiCr) $i0: 510250 50106 40.01%

www.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com ‘ '
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Thin Film Products

Standard Chip Resistors — PR Series

-w— Substrate Materials

Surface Dielectric Coefficient of Thermal
Material Thickness Finish Constant  Thermal Expansion  Conductivity Code
(@ 1MH2z) (x 10% °C) (W/m*K)
Alumina " " " " 7
(ALOs) 0.005" - 0.010 2u" - 3u 9.9 (25°C to < 300°C) 26.9 35
Aluminum Nitride " " “ " 46-57
(AIN) 0.005" - 0.010 6 - 8 8.0-9.1 (25°C 1o < 1000°C) 170 28
Beryllium Oxide " " " 9
(BeO) 0.005" - 0.010 <5u 6.76 (25°C to < 1000°C) 285 25
Silicon (Si) . " . . N/A 2.49 - 4.44 149
(with 12kA Si0s) 00057 -0010"  Chemical Polish | 30)  (250C 1o < 1000°C) (Si0- 1.38) 22
Quartz " " 60/40 0.55
(Fused Silica) 0.005"-0.010 Optical Polish 3.826 (25°C to < 300°C) 138 20
-w— Resistance Tolerance Codes
Tolerance B D F G H J K L M Q S
Code +0.1% +0.5% +1% + 2% + 3% +5% +10% +15% +20% +0.05% +0.01%

-w— Terminations

Metallization Code
Top Side Bottom Side
Pd / Au — A
Flip Chip
(Ti/Pt/Au)
Pd/Au Ta/Pd/Au D

-w~ Temperature Coefficient of Resistance

+150  £100 +50 +25 +10 +5

Material ppM/°C ppm/°C ppm/°C ppm/°C ppm/°C ppm/°C
Tantalum Q v W 8 Y ‘
Nitride

(TaN)  standard Yes - --- --- ---

-w~ Power Handling Codes

Watts Code Watts Code
50 mwW C 750 mW J
75 mwW D 10W K
100 mw E 1.4W U
125 mW | 2.0W L
150 mW F 2.8W Y
200 mW 0] 3.0wW N
250 mW G 4.0W P
350mW M 5.0W Q
400 mW R 6.0W 2
500mw H 10w S

NiChrome
(NICr) Yes Standard Yes  Yes
www.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com
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Thin Film Products

Standard Chip Resistors — PR Series

-w~ Power Handling & Standard Resistance Ranges by Material and Case Size

Power Handling Resistance Range
Case Size [Alumina| Silicon | AIN BeO | Quartz Max | Max | Max | Max | Max
il Min| (@) | (@) | Q) | (Q) Q)
. mr']s (C35) | (C-22) | (C-28) | (C-25) | (C-20) |(@)|AluminaSilicon| AIN | BeO | Quartz
(inches) (c-35) | (c-22)| (c-28) |(c-25)| (C-20)
12x9 1 50 mw | 50 mw [200 mw| 200mw | 10mw [1-3| 25k | 150k | 25K | 25K | 150K
(0.012 x 0.009)
14x12 1960 mw | 100 mw [400 mw| 750 mw | 20mw [1-3| 40k | 200k | 40k | 40k | 200K
(0.014 x 0.012)
2010 1900 mw | 100 mw [400 mw| 750 mw | 20mw |1-3| 60Kk | 250k | 60k | 60K | 250K
(0.020 x 0.010)
15x15 1100 mw | 100 mw 400 mw| 750 mw | 20mw |12 70k | s00k | 70k | 70k | 500K
(0.015 x 0.015)
2020 Jooomw | 2somw | 10w | 20w | somw 12| 125k | 750Kk | 125K | 125K | 750K
(0.020 x 0.020)
30 x 20
o o] 250 MW | 250mW | 10w | 20W | Somw |12| 200K | 1M | 200K |200K | 1M
40 X 20
o o 250 MW | 250mW | 10w | 20W | SomW |1-2| 250K | 15M | 250K | 250K | 15M
30 x 30
o s 250 MW | 250mW | 10w | 20w | somw |12| 275K | 2m | 275K | 275K | 2m
35x35
Oy 250MW | 250mW | LOW | 20W | 50mw 12| 300K | 3M | 300K | 300K | 3™
40 x 40
oo 350 MW | 350mW | 14w | 28W | 70mw 12| 500K | 5M | 500K | 500K | 5M
50 x 25
oo 350MW | 350mW | 14W | 28W | 70mW 12| 300K | 3M | 300K | 300K | 3™
60 x 30
0o oo 00 MW | 500mW | 20W | 40W |100mW 12| 500K | 6M | 500K | 500K | 6M
50 x 50
oo oy 00 MW | 500mW | 20W | 40W |100mW 12| 700K | 7M | 700K | 700K | 7M™
60 x 60
oo oory| 500 MW | 500mW | 20W | 40w |100mw |12| 2m | 15M | 2M | 2v | 15M
80 x 50
ooy 500 MW | 500mW | 20w | 40w |100mw |12| 2m | 20M | 2M | 2v | 20M
100 X 50
0100 o) 500 MW | 500mW | 20W | 40W |100mW 12| 25M | 25M | 25M | 25M | 25M
120 x 60
ooy 750MW | 750mW | 30W | 6OW [125mw [12| 3V | 30M | 3M | 3V | 30M
100 x 100 | 750w [ 750 mw | 30w | 60w |125mw 12| 35M | 35M | 35M |35M | 35M
(0.100 x 0.100)

Typical PPl commercial testing includes 100% visual inspection, 100% electrical testing with short time
overload, and TCR sampling.

Our parts meet or exceed additional MIL-PRF-55342 and MIL-STD-202 requirements.

wWww.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com _ ‘*“. . i ! "
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Thin Film Products

Standard Chip Resistors — PR Series

-w~ General Properties

Operating Temperature  -55°C to +150°C

Storage Temperature -65°C to +150°C

3
. 3
Operating Frequency DC to 500 MHz g
ie]
Voltage Rating 100V maximum §
Power Derating Full power up to 70°C .

(See Chart at Right) Derated linearly to zero power at 150°C

-w— Testing

Testing Performed

Power Derating Curve

100

50

-50 0] 50 100 150
Ambient Temperature ('C)

Specification / Standard

Visual Inspection

MIL-PRF-55342
MIL-STD-883

Mechanical Inspection

MIL-PRF-55342

DC Resistance

MIL-PRF-55342
MIL-STD-202

Resistance Temperature Characteristics (TCR)

MIL-PRF-55342

Short Time Overload

MIL-PRF-55342

High Temperature Exposure

MIL-PRF-55342

Thermal Shock

MIL-PRF-55342
MIL-STD-202

Resistance to Bonding Exposure

MIL-PRF-55342

Wire Bonding Integrity

MIL-PRF-55342

Life Test

MIL-PRF-55342
MIL-STD-202

-w- Performance Specifications

Higher power ratings, additional sizes, and custom resistors available. Please contact sales@passiveplus.com.

-w-  Packaging

ESD waffle packs are standard. Film rings and gel pack packaging are available upon request.

www.passiveplus.com +1 (631) 425-0938
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Thin Film Products

Back Contact Resistors — PR Series

-w—- Product Features

* Wire-bondable Thin Film Resistors

* Built to the customer’s specifications.

* Operating frequencies from DC to 500 MHz.

* Provides engineers with space saving option.

* One wire bond is required to the top side of the chip, increasing

. . . . 30x30 220kQ2
reliability, with the bottom connection made by eutectic or Fine Line
conductive epoxy. Back Contact Resistor

* Custom dual configuration.
* Can be used in Non-Magnetic Applications

-w~ Product Specifications
Resistance Range 5 Q to 25MQ

Resistance Tolerance +0.01% to +20%, value dependent

Resistive Material Tantalum Nitride (TaN)

-w— Part Numbering

P R T 1 22-20%x20x10 W 10000 J] Q E W

P= Resistive Substrate Thickness Resistance TCR Packaging
Passive Material Silicon Value See Taple | | W = Waffle
Plus Tantalum (Si0,) See Table Pack
Nitride
Resistor Style Number Length & Termination Resistance pow(?r
R = Standard of : : Tolerance Handling
- Width (mils) See Table |
(<500MHz) Resistors See Table | | see Table
-w~ Resistive Materials
Sheet Ab Rati The standard dimensional tolerance for length and width is £ 2 mils.
Material ~ Passivation Resistivity S ato The standard dimensional tolerance for thickness is = 1 mil.
(Q/ Sq) Tolerance Tolerance
Tantalum Self F F
Nitride  Passivating 5 to 270 iorgft]) ” iorgm ” All parts are supplied in waffle packs. Other packaging may be
(TaN) Ta:0s il A available. Contact PPI for additional packaging options.
www.passiveplus.com 1(631) 425-0938 sales@passiveplus.com Bassive Blus nc
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Thin Film Products

Back Contact Resistors — PR Series

-w— Substrate Materials

Dielectric Coefficient of Thermal
Material Thickness  Surface Finish  Constant  Thermal Expansion  Conductivity Code
(@ 1MH2) (x 105 °C) (W/m*K)
Silicon (Si) " " . . N/A 2.49-4.44 149
(with 12kA 8i0y) 005" -0.010"  Chemical Polish — i) 1 36)  (250C to < 1000°C) (Si0: 1.38) 22
-w~ Resistance Tolerance Codes
Tolerance B D F G H J K L Q S

Code +0.1% +0.5% +1% + 2% + 3% +5% +10% +15%

+20%  +£0.05% +0.01%

* Limit of + 50mQs

-w~ Terminations -w— Power Handling Codes
Metallization Code Watts  Code Watts Code
Top Side Bottom Side 50 mwW C 250 Mw G
TaN/Pd/Au Au W 75 mwW D 350 mW M
100 mW E 400 mwW R
125 Mw I 500 mW H
150 mW F 750 mW J
. . . 200 mw O 1.0W K
-w~ Temperature Coefficient of Resistance
Material +150 +100 +50 +25 +10 +5
ppm/°C ppm/°C ppm/°C ppm/°C ppm/°C ppm/°C
Tantalum Q v W X Y Z
Nitride
(TaN)  Standard Yes — ---
NiChrome
(NICr) Yes Standard Yes  Yes
www.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com ‘*.7 !
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Thin Film Products

Back Contact Resistors — PR Series

-w~ Power Handling & Standard Resistance Ranges by Material and Case Size

Power Handling Resistance Range

Case Size Silicon Min Max
mils (inches) (C-22) Q) Silico(r?()c_zz)
(o.oiz2 xxo%og) 50 mw 1-3 150K
(o.ollt)x(ol.glz) 100 mw 1-3 200K
(o.ozz%)x(ol.gm) 100 mw 1-3 250K
(0.01155 ;( c}gls) 100 mw 1-2 500K
(0.022%1(5820) 250 mw 1-2 750K
(0.33% ;( 5820) 250 mw 1-2 M
(0.;1%;(5820) 250 mw 1-2 1.5M
(0.033% ;( 60,.830) 250 mw 1-2 2M
(0.03355 ;( 5335) 250 mw 1-2 3M
(0.;1% ;( c?.840) 350 mW 1-2 5M
(o.(')ss% ;( 5?25) 350 mW 1-2 3M
(o.(?es% ;( (?.830) 500 mW 1-2 6M
(0.55% ;( (?850) 500 mW 1-2 7™
(0.(?6%;((?860) 500 mw 1-2 15M
(0.(?8%;((?850) 500 mW 1-2 20M
(oig(? XX0.50050) 500 mW 1-2 25M
(o.gg xXO(.SO%O) 750 mw 1-2 30M
(o?o% . &?(())0) 750 mW 1-2 35M

Typical PPl commercial testing includes 100% visual inspection, 100% electrical testing with short time
overload, and TCR sampling.

Our parts meet or exceed additional MIL-PRF-55342 and MIL-STD-202 requirements.
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Thin Film Products

Back Contact Resistors — PR Series

-w~ General Properties

Operating Temperature  -55°C to +150°C

Storage Temperature -65°C to +150°C

3
. 3
Operating Frequency DC to 500 MHz g
ie]
Voltage Rating 100V maximum §
Power Derating Full power up to 70°C .

(See Chart at Right) Derated linearly to zero power at 150°C

-w— Testing

Testing Performed

Power Derating Curve

100

50

-50 0] 50 100 150
Ambient Temperature ('C)

Specification / Standard

Visual Inspection

MIL-PRF-55342
MIL-STD-883

Mechanical Inspection

MIL-PRF-55342

DC Resistance

MIL-PRF-55342
MIL-STD-202

Resistance Temperature Characteristics (TCR)

MIL-PRF-55342

Short Time Overload

MIL-PRF-55342

High Temperature Exposure

MIL-PRF-55342

Thermal Shock

MIL-PRF-55342
MIL-STD-202

Resistance to Bonding Exposure

MIL-PRF-55342

Wire Bonding Integrity

MIL-PRF-55342

Life Test

MIL-PRF-55342
MIL-STD-202

-w- Performance Specifications

Higher power ratings, additional sizes, and custom resistors available. Please contact sales@passiveplus.com.

-w-  Packaging

ESD waffle packs are standard. Film rings and gel pack packaging are available upon request.

www.passiveplus.com +1 (631) 425-0938
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Thin Film Products

-w—- Product Features

» Half wrap style chips have solid gold back contiguous with one pad, therefore

eliminating one wirebond

* Full wrap style chips have both pads continue to the back side, allowing

elimination of all wirebonds
* Can be used in Non-Magnetic Applications

W~ Product Specifications

Resistance Range

1 Qto 3.5MQ

Resistance Tolerance +0.01% to +20%, value dependent

20x10 392Q
Full Wrap Resistor

Half Wrap

Full Wrap

-w- Part Numbering

Example shown below: Standard Resistor, TaN resistive element, AIN substrate, case size 0.040”
x 0.020” % 0.010”, dual edge wrap, resistance 2002 + 2%, 150 ppm TCR, 1.0 W max power

handling.
P R T 1 28-40x20x 10 N 200R0 G Q K W
P= Resistive Substrate . Resistance Packaging
TCR
Passive Material See Table Thickness Value See Table W = Waffle
Plus See Table See Table Pack
Resistor Style Number Length & Termination Resistance pow(?r
R = Standard of - : Tolerance Handling
: Width (mils) See Table
(<500MHz) Resistors See Table See Table
-w~— Resistive Materials
Sheet ) The standard dimensional tolerance for length and width is = 2 mils.
Material  Passivation Resistivity 0% RED The standard dimensional tolerance for thickness is + 1 mil.
Tolerance Tolerance
(Q/ Sq)

Tar_1ta_|um $e|f_ From From All parts are supplied in waffle packs. Other packaging may be available.

Nitride  Passivating 5t0270 .0, 0010,  Contact PPI for additional packaging options.

(TaN) Ta20s
NiChrome . From From

(NiCr) $i0: 510250 60106 10.02%

www.passiveplus.com

+1 (631) 425-0938
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Standard Edge Wr

Thin Film Products

apped Chip Resistors — PR Series

-w— Substrate Materials

Surface Dielectric Coefficient of Thermal
Material Thickness Finish Constant  Thermal Expansion  Conductivity Code
(@ 1IMH2) (x 105/ °C) (W/m*K)
Alumina " " " " 7
(ALOS) 0.005" - 0.010 2u" - 3p 9.9 (25°C to < 300°C) 26.9 35
Aluminum Nitride " " “ " 46-57
(AIN) 0.005" - 0.010 6u“ - 8u 8.0-9.1 (25°C to < 1000°C) 170 28
Beryllium Oxide " " " 9
(BeO) 0.005" - 0.010 <5u 6.76 (25°C to < 1000°C) 285 25
-w~ Resistance Tolerance Codes
Tolerance B D F G H J K L M Q S
Code £01%  +£05% +1% +£2% +3% +£5% +10% +15%  +20%  +0.05% +0.01%
* Limit of + 50mQs
-w~ Terminations -w~ Power Handling Codes
Description  Code Application Metallization Watts Code Watts  Code
1 Side Wrap H Epoxy or Au/Sn Ta/Pd/Au 50 mw C 750 mwW J
1SideWrap M EPOY, AuSnor TiIW/Ni/Au smw D 10w K
Sn Solder 100 mwW E 14W U
1 Side Wrap S Sn Solder Ball TiW/Ni/Au - solder dipped m .
2 Side Wrap J Epoxy or Au/Sn Ta/Pd/Au 125 mwW I 20W L
150 mW F 2.8 W Y
2SideWrap N Epo;‘y'SAluéS” or TiW/Ni/Au
N Sofder 200mW O 3.0W N
2 Side W T | Ball TiW/Ni/Au - sol i
Side Wrap Sn Solder Ba iW/Ni/Au - solder dipped 250 MW G 10W P
. - . 350 mw M 50W
-w— Temperature Coefficient of Resistance Q
400 mwW R 6.0 W 2
500 mw H 10w S

Material +150 +100 +50 +25 +10 +5
ppm/°C ppm/°C ppm/°C ppm/°C ppm/°C ppm/°C
Tantalum Q v w X Y Z
Nitride
(TaN)  Standard Yes — ---
NiChrome
(NiCr) Yes Standard Yes  Yes

www.passiveplus.com +1 (631) 425-0938
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Thin Film Products

Standard Edge Wrapped Chip Resistors — PR Series

-w~ Power Handling & Standard Resistance Ranges by Material and Case Size

Power Handling Resistance Range
Case Size [Alumina| Silicon | AIN BeO | Quartz Max | Max | Max | Max | Max
. Min| (@) Q) Q) | @) Q)
ooy | (©39) | (©22) | (C28) | (C25) | (C-20) [(@)[AluminafSilicon | AIN | BeO | Quartz
(inches) (c-35) | (c-22)| (c-28) |(c-25)| (c-20)
12x9 | 5omw | 50mw [200mw| 400mw | 10mw |1-3| 25Kk | 150K | 25K | 25K | 150K
(0.012 x 0.009)
14x12 1100 mw | 100 mw [400 mw| 750 mw | 20mw |1-3| 40k | 200k | 40K | 40k | 200K
(0.014 x 0.012)
20x10 1100 mw | 100 mw [400 mw| 750 mw | 20mw |1-3| 60Kk | 250K | 60K | 60K | 250K
(0.020 x 0.010)
15%15 1100 mw | 200 mw 400 mw/| 750 mw | 20mw |12 70Kk | 500Kk | 70K | 70K | 500K
(0.015 x 0.015)
20X20 {o50mw|250mw | L.ow | 20w | 50mw |12| 125Kk | 750K | 125K | 125K | 750K
(0.020 x 0.020)
30 x 20
0o onp| 250 MW [ 250mW | LOW | 20W | 50mW [1-2| 200K | 1M | 200K [200K | 1M
40 x 20
Com o] 250 MW [ 250 mW | LOW | 20W | 50mW [1-2| 250K | 15M | 250K | 250K | 15M
30 x 30
0om 00| 250 MW [ 250mW | LOW | 20w | Somw [1-2| 275K | 2M | 275K |275K | 2m
35x 35
0o xoogs| 250 MW [ 250mW | LOW | 20W | 50mW [1-2| 300K | 3M | 300K [300K | 3™
40 x 40
0omxoou| 350 MW [ 350mW | 14w | 28W | 70mW [1-2| 500K | 5M | 500K |500K | 5M
50 x 25
0o os| 350 MW [ 350mW | 14w | 28W | 70mW [1-2| 300K | 3M | 300K [300K| 3™
60 x 30
00 x ooa| 500 MW [ 500 mW | 20W | 40W |100mW [1-2| 500K | 6M | 500K |500K | 6M
50 x 50
00 x 005|500 MW [ 500 mW | 20W | 40W |100mW [1-2| 700K | 7M | 700K |700K | 7M™
60 x 60
0o Cos| 500 MW [ 500mW | 20W | 40W |100mw (12| 2M | 15M | 2M | 2M | 15M
80 x 50
00 00| 500 MW [ 500mW | 20w | 40w |100mw (12| 2m | 20M | 2M | 2m | 20M
100 x 50
010000 5| 500 MW [ 500 MW | 20W | 40W |100mW (12| 25M | 25M | 25M |25M | 25M
120 x 60
oo o] 750 ™MW | 750mW | 30W | 60W |125mw (12| 3V | 30M | 3M | 3v | 30M
100x 100 | 750 mw | 750 mw | 3.0W | 60w |125mw |12| 35M | 35M | 35M [35M | 35M
(0.100 x 0.100)

Typical PPl commercial testing includes 100% visual inspection, 100% electrical testing with short time
overload, and TCR sampling.

Our parts meet or exceed additional MIL-PRF-55342 and MIL-STD-202 requirements.

wWww.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com _ ‘*‘ . . i ! "
P P (631) @p P Passive Plus Inc:
PPISTDRESISTOREDGEDATAO083021RevA RF & Microwave Components




Thin Film Products

Standard Edge Wrapped Chip Resistors — PR Series

-w~ General Properties
Power Derating Curve

Operating Temperature  -55°C to +150°C
100
Storage Temperature -65°C to +150°C .
. 3
Operating Frequency DC to 500 MHz g
ie]
Voltage Rating 100V maximum § =
Power Derating Full power up to 70°C é
(See Chart at Right) Derated linearly to zero power at 150°C
—050 0] 50 100 150
Ambient Temperature ('C)
-w— Testing
Testing Performed Specification / Standard
Visual Inspection MIL-PRF-55342
P MIL-STD-883
Mechanical Inspection MIL-PRF-55342
. MIL-PRF-55342
DC Resistance MIL-STD-202
Resistance Temperature Characteristics (TCR) MIL-PRF-55342
Short Time Overload MIL-PRF-55342
High Temperature Exposure MIL-PRF-55342
MIL-PRF-55342
Thermal Shock MIL-STD-202
Resistance to Bonding Exposure MIL-PRF-55342
Wire Bonding Integrity MIL-PRF-55342
. MIL-PRF-55342
Life Test MIL-STD-202

-w- Performance Specifications
Higher power ratings, additional sizes, and custom resistors available. Please contact sales@passiveplus.com.

-w— Packaging
ESD waffle packs are standard. Film rings and gel pack packaging are available upon request.

wWww.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com _ = & =
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Thin Film Products

Microwave Chip Resistors — PM Series

-w—- Product Features

* Special microwave laser-trimming to ensure a tight tolerance at high frequencies
» Compatible with flip-chip configurations

* Operating frequencies up to 60 GHz; higher frequencies are available

* Can be used in Non-Magnetic Applications

W~ Product Specifications
Resistance Range 2 Q to 5kQ

Resistance

0, 0,
Tolerance +0.01% to +20%, value dependent <

VSWR DC to 10 GHz 10 to 20 GHz 20 to 60 GHZ \\;‘\f‘
1.2:1 1.3:1 1.5:1

-w- Part Numbering

Example shown: Microwave Resistor, TaN resistive element, alumina substrate, case size 0.020” x 0.020” x 0.010”, PdAu bonding pad,
bottom side bare, resistance 1000 Q + 5%, 150 ppm TCR, microwave trim, 100 mW max power handling.

P M T 1 35- 20x20x10 A 10000 J] Q E W

P= Resistive Substrate Thickness Resistance TCR Packaging
Passive Material See Table Value See Table W = Waffle
Plus See Table See Table Pack
Resistor_ Style Number Length & Termination I_?I_%silesrt:Qg: pow(?r
M= of Width (mils) See Table Handling
Microwave Resistors See Table See Table

- Resistive Materials

Sheet . The standard dimensional tolerance for length and
. e . e . Abs. Ratio . . R . .
Code Material  Passivation Resistivity width is + 2 mils. The standard dimensional
Tolerance  Tolerance . . .
(Q/ Sq tolerance for thickness is = 1 mil.
T ;f't"f:l"m P Sielftin 510270 From From All parts are supplied in waffle packs. Other
'(fr‘a;) as;:'?) J © +0.01% +0.01% packaging may be available. Contact PPI for
- — additional packaging options.
N NiChrome Si0 5 10 250 From From
(NiCr) ’ +0.01% +0.01%
www.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com . !* *i -
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Thin Film Products

Microwave Chip Resistors — PM Series

-w— Substrate Materials

Dielectric Coefficient of Thermal
Material Thickness  Surface Finish  Constant ~ Thermal Expansion  Conductivity Code
(@ 1MH2) (x 10% °C) (W/m*K)
Alumina " " " " 7
(ALOY) 0.005" - 0.010 2u" - 3u 9.9 (25°C 1o < 300°C) 26.9 35
Aluminum Nitride " " “ " 46-57
AIN) 0.005" - 0.010 6 - 8 8.0-9.1 (25°C 10 < 1000°C) 170 28
Beryllium Oxide " " " 9
(BeO) 0.005" - 0.010 <5 6.76 (25°C to < 1000°C) 285 25
Quartz " " 60/40 0.55
(Fused Silicay 00057~ 0:010"  ical potish 3.826 (25°C to < 300°C) 1.38 20
-w— Resistance Tolerance Codes
Tolerance B D F G H J K L M Q S
Code £01%  +0.5% +1% +2% +3% +5% +10%  +15%  +20%  +0.05% +0.01%
-w~ Terminations -w~ Temperature Coefficient of Resistance
Material +150 +100 +50 +25 +10 +5
Metallization Code ppm/°C ppm/°C ppm/°C ppm/°C ppm/°C ppm/°C
Top Side Bottom Side
Pd/Au —_ A Tantalum Q \% w X Y Z
Flip Chip Nitride
(TilPYAU) R (TaN)  Standard Yes
Pd/Au Ta/Pd/Au D i
N|Chr0me Yes Standard Yes  Yes
(NiCr)
-w— Power Handling Codes
Watts Code Watts Code Watts Code
10 mW A 350 mW M 4.0W P
20 mw B 400 mw R 50W Q
50 mw C 500 mW H 6.0 W Z
75 mwW D 750 mW J 10W S
100 mW E 1.0W K 15W T
125 mW | 1.4W U 20W Vv
150 mW F 2.0W L 25W W
200 mW @] 2.8W Y 30 W Z
250 mwW G 3.0wW N 50 W X
40 W 1
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Thin Film Products

Microwave Chip Resistors — PM Series

-w~ Power Handling & Standard Resistance Ranges by Material and Case Size

Standard Power Handling High Power Resistor Range

Case Size | Alumina| AIN BeO | Quartz _ Max Max | Max

. Min| Max | Min | Max | @) | @ | @)

: (C35) | (C-28) | (C-25) | (C20) | Q)| (@ Q) Q) |Alumina| AIN | BeO
(inches) (C-35) (C-28) |[(C-25)

(0.0122 XXO%OQ) 50mwW 200 mW | 400 mW [ 10mwW | 4 500

(0.0lldéfli(((;l-_ 512) 100 mwW | 400 mW | 750 mW | 20mwW | 3 750
(0.022%;‘ 01_810) 100 mwW | 400 mw | 750 mw | 20mw | 3 | 1000 2 1000 | 250mw | 10w |20w
(0.011?3;‘ 01_315) 100 mwW |400 mw | 750 mw | 20mw | 4 | 1000 2 1000 | 250mw | 10w |20w
(0.022%;‘ 02_820) 250mw | Low | 20w | somw | 2 | 1250 2 1000 | 500mw | 20w |40w
(05’3%;‘ 02_820) 250mw | Low | 20w | somw | 2 | 2500 2 1000 |500mw | 20w | 40w
(O.(il%;‘ 02_820) 250mw | Low | 20w | somw | 2 | 3750 2 1000 | 750mw | 30w |6.0W
(0.33%;‘ 3830) 250mw | Low | 20w | somw | 2 | 2500 2 1000 | 750mw | 20w |6.0W
(0.3355;‘ 3535) 250mw | Low | 20w | somw | 2 | 3000 2 1000 | 10w | 40w |60wW
(0&%;‘ - | 350MW | 14w | 28w | 7omw | 2 | 3750 2 1000 | 10w | 40w |eow
(0.52%;‘ 5?25) 350mw | 14w | 28w | 7omw | 3 | 5000 2 1000 | 10w | 40w |6ow
(0.(%%;‘ 5830) s00mw | 20w | 40w |100mw | 3 | 5000 2 1000 | 14w | 50w |100wW
(0.(?5%;‘ 3850) 500mw | 20w | 40w |100mw | 2 | 5000 2 1000 | 14w | 50w |100wW
(0.(%%;‘ 2860) 500mw | 20w | 40w |100mw | 2 | 5000 2 1000 | 14w | 50w [100wW
(0.(%%1‘ 3850) 500mw | 20w | 40w |100mw | 2 | 5000 2 1000 | 28w | 100w |150w
(Oig(())xXO%%O) soomw | 20w | 40w |100mw | 2 | 5000 2 1000 | 28w | 100w [150wW
(Olggx"o%%m 750mw | 30w | sow |125mw | 2 | 5000 2 1000 | 28w | 100w |15.0w
(0?3)% X &‘1)(?0) 750mw | 30w | sow |125mw | 2 | 5000 2 1000 | 28w | 100w |150W

Typical PPI commercial testing includes 100% visual inspection, 100% electrical testing with short time
overload, and TCR sampling.

Our parts meet or exceed additional MIL-PRF-55342 and MIL-STD-202 requirements.
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Thin Film Products

Microwave Chip Resistors — PM Series

-w~ General Properties

Power Derating Curve

Operating Temperature  -55°C to +150°C
Storage Temperature -65°C to +150°C . -
Operating Frequency DC to 60 GHz ci%
Voltage Rating 100V maximum g =
Power Derating Full power up to 70°C .
(See Chart at Right) Derated linearly to zero power at 150°C
(0]
= ° Ambient Tg(r)nperature <°1c(:))o .
-w— Testing
Testing Performed Specification / Standard

Visual Inspection

MIL-PRF-55342
MIL-STD-883

Mechanical Inspection

MIL-PRF-55342

DC Resistance

MIL-PRF-55342
MIL-STD-202

Resistance Temperature Characteristics (TCR)

MIL-PRF-55342

Short Time Overload

MIL-PRF-55342

High Temperature Exposure

MIL-PRF-55342

Thermal Shock

MIL-PRF-55342
MIL-STD-202

Resistance to Bonding Exposure

MIL-PRF-55342

Wire Bonding Integrity

MIL-PRF-55342

Life Test

MIL-PRF-55342
MIL-STD-202

-w- Performance Specifications

Higher power ratings, additional sizes, and custom resistors available. Please contact sales@passiveplus.com.

-w-  Packaging

ESD waffle packs are standard. Film rings and gel pack packaging are available upon request.
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Thin Film Products

-w—- Product Features

» Edge Wrap similar in construction to our standard surface mount
wrap resistors, with half wrap and full wrap styles available.

» The addition of a microwave design allows for operation at
frequencies up to 60 GHz.

» Can be used in Non-Magnetic Applications

-w~ Product Specifications
Resistance Range 2 Q to 5kQ

Resistance
Tolerance

Full Wrap

Half Wrap

+0.5% to £20%, value dependent

-w- Part Numbering

Example shown below: Microwave Resistor, TaN resistive element, AIN substrate, case size 0.040” x 0.020” x 0.010”,
dual edge wrap, resistance 200 Q + 2%, 150 ppm TCR, 1.0 W max power handling.

P M T 1 28-40x20x 10 N 200R0 G Q K W
P= Resistive Substrate . Resistance Packaging
TCR
Passive Material See Table Thickness Value See Table W = Waffle
Plus See Table See Table Pack
Resistor_ Style Number Length & Termination I_?I_%silesrt::g: pow(?r
M= of Width (mils) See Table Handling
Microwave Resistors See Table See Table
-w— Resistive Materials
Sheet Ab Rati The standard dimensional tolerance for length and
Code Material Passivation Resistivity S atio width is + 2 mils. The standard dimensional
Tolerance Tolerance . R .
(Q/Sq) tolerance for thickness is = 1 mil.
Tantal Self L
T me.a um < From From All parts are supplied in waffle packs. Other
itride Passivating 510270 £0.01% £0.01% . .
(TaN) Ta:0s 01% 01% pacl'«flglng may bg avallaple. Contact PPI for
N NiChrome o e From From additional packaging options.
(NiCr) e ° +0.01%  +0.01%
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Thin Film Products

Microwave Edge Wrapped Chip Resistors

-w— Substrate Materials

Dielectric Coefficient of Thermal
Material Thickness  Surface Finish  Constant ~ Thermal Expansion  Conductivity Code
(@ 1MH2) (x 105/ °C) (W/m*K)
Alumina " " " " 7
(ALO:) 0.005"-0.010 2" - 3 9.9 (25°C to < 300°C) 26.9 35
Aluminum Nitride " " “ " 46-57
(AIN) 0.005" - 0.010 6uc - 8 8.0-9.1 (25°C to < 1000°C) 170 28
Beryllium Oxide " " " 9
(BeO) 0.005" - 0.010 <5u 6.76 (25°C to < 1000°C) 285 25
-w~ Resistance Tolerance Codes
Tolerance B D F G H J K L M Q S
Code +0.1% +0.5% + 1% +2% + 3% + 5% +10% +15% +20%  +£0.05% +0.01%
-~ Terminations -w— Temperature Coefficient of Resistance
Metallization Application Code Material 4150 100 450 105 +10 45
1 Side Wrap Epoxy or Au/Sn H ppm/°C ppm/°C ppm/°C ppm/°C ppm/°C ppm/°C
1 Side Wrap  Epoxy, Au/Sn, or Sn Solder M Tantalum o) Vv W X v 7
1 Side Wrap Sn Solder Ball S Nitride
- (TaN)  Standard Yes
2 Side Wrap Epoxy or Au/Sn J
2 Side Wrap  Epoxy, Au/Sn, or Sn Solder N NiChrome —  Yes Standard Yes  Yes
NiCr
2 Side Wrap Sn Solder Ball T ( )
-w~- Power Handling Codes
Watts Code Watts Code Watts Code
10 mW A 350 mW M 4.0W P
20 mW B 400 mW R 50w Q
50 mW C 500 mW H 6.0 W Z
75 mW D 750 mW J 1ow S
100 mwW E 1.0W K 15w T
125 mwW | 14W U 20w V
150 mW F 20W L 25W W
200 mW 0] 2.8 W Y 30 W Z
250 mW G 3.0W N 50 W X
40 W 1
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Thin Film Products

Microwave Edge Wrapped Chip Resistors

-w~ Power Handling & Standard Resistance Ranges by Material and Case Size

Standard Power Handling High Power Resistor Range

Case Size | Alumina| AIN BeO | Quartz _ Max Max | Max

. Min| Max | Min | Max | @) | @ | @)

: (C35) | (C-28) | (C-25) | (C20) | Q)| (@ Q) Q) |Alumina| AIN | BeO
(inches) (C-35) (C-28) |[(C-25)

(0.0122 XXO%OQ) 50mwW 200 mW | 400 mW [ 10mwW | 4 500

(0.0lldéfli(((;l-_ 512) 100 mwW | 400 mW | 750 mW | 20mwW | 3 750
(0.022%;‘ 01_810) 100 mwW | 400 mw | 750 mw | 20mw | 3 | 1000 2 1000 | 250mw | 10w |20w
(0.011?3;‘ 01_315) 100 mwW |400 mw | 750 mw | 20mw | 4 | 1000 2 1000 | 250mw | 10w |20w
(0.022%;‘ 02_820) 250mw | Low | 20w | somw | 2 | 1250 2 1000 | 500mw | 20w |40w
(05’3%;‘ 02_820) 250mw | Low | 20w | somw | 2 | 2500 2 1000 |500mw | 20w | 40w
(O.(il%;‘ 02_820) 250mw | Low | 20w | somw | 2 | 3750 2 1000 | 750mw | 30w |6.0W
(0.33%;‘ 3830) 250mw | Low | 20w | somw | 2 | 2500 2 1000 | 750mw | 20w |6.0W
(0.3355;‘ 3535) 250mw | Low | 20w | somw | 2 | 3000 2 1000 | 10w | 40w |60wW
(0&%;‘ - | 350MW | 14w | 28w | 7omw | 2 | 3750 2 1000 | 10w | 40w |eow
(0.52%;‘ 5?25) 350mw | 14w | 28w | 7omw | 3 | 5000 2 1000 | 10w | 40w |6ow
(0.(%%;‘ 5830) s00mw | 20w | 40w |100mw | 3 | 5000 2 1000 | 14w | 50w |100wW
(0.(?5%;‘ 3850) 500mw | 20w | 40w |100mw | 2 | 5000 2 1000 | 14w | 50w |100wW
(0.(%%;‘ 2860) 500mw | 20w | 40w |100mw | 2 | 5000 2 1000 | 14w | 50w [100wW
(0.(%%1‘ 3850) 500mw | 20w | 40w |100mw | 2 | 5000 2 1000 | 28w | 100w |150w
(Oig(())xXO%%O) soomw | 20w | 40w |100mw | 2 | 5000 2 1000 | 28w | 100w [150wW
(Olggx"o%%m 750mw | 30w | sow |125mw | 2 | 5000 2 1000 | 28w | 100w |15.0w
(0?3)% X &‘1)(?0) 750mw | 30w | sow |125mw | 2 | 5000 2 1000 | 28w | 100w |150W

Typical PPI commercial testing includes 100% visual inspection, 100% electrical testing with short time
overload, and TCR sampling.

Our parts meet or exceed additional MIL-PRF-55342 and MIL-STD-202 requirements.
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Thin Film Products

Microwave Edge Wrapped Chip Resistors

-w~ General Properties

Power Derating Curve

Operating Temperature  -55°C to +150°C
Storage Temperature -65°C to +150°C . -
Operating Frequency DC to 60 GHz ci%
Voltage Rating 100V maximum g =
Power Derating Full power up to 70°C .
(See Chart at Right) Derated linearly to zero power at 150°C
(0]
= ° Ambient Tgcr)nperature <°1c(:))o .
-w— Testing
Testing Performed Specification / Standard

Visual Inspection

MIL-PRF-55342
MIL-STD-883

Mechanical Inspection

MIL-PRF-55342

DC Resistance

MIL-PRF-55342
MIL-STD-202

Resistance Temperature Characteristics (TCR)

MIL-PRF-55342

Short Time Overload

MIL-PRF-55342

High Temperature Exposure

MIL-PRF-55342

Thermal Shock

MIL-PRF-55342
MIL-STD-202

Resistance to Bonding Exposure

MIL-PRF-55342

Wire Bonding Integrity

MIL-PRF-55342

Life Test

MIL-PRF-55342
MIL-STD-202

-w- Performance Specifications

Higher power ratings, additional sizes, and custom resistors available. Please contact sales@passiveplus.com.

-w-  Packaging

ESD waffle packs are standard. Film rings and gel pack packaging are available upon request.
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Thin Film Products

Dual Chip Resistors — PD Series

-w~ Product Features
+ Two resistors on a single chip area.
* Available styles are common or isolated node.
 The nature of this design lends itself to tightly matched TCR and electrical
tolerance, with resistance ratios within 0.01% possible (value dependent).
« Can be used in Non-Magnetic Applications

W~ Product Specifications

Resistance Range 2€2 - IMQ per resistor (Silicon or Quartz)
2Q - 160kQ per resistor (AlOs, BeO, or AIN)

Resistance +0.01% to +20% value dependent

Tolerance

Standard Size 30 m|I X 30 T” x10 ’r’nil Common Node Isolated Node
0.037x 0.03”x 0.01 Configuration Configuration

-w~ Part Numbering

P D T- 35- 30%x30 — 10000-20000 —A ] Q K
L

P = Resisti_ve Length & Termination TCR
Passive Material Width (mils) See Table | |See Table
Plus See Table
Resistor Style Substrate . Resistance Resistance
Resistan .
See Table See Table for Fi?sstsgsgéon q Tolerance Ratio
. See Table
Resistors
-w~— Resistive Style -w~ Resistive Materials
Sheet .
Code Style Material ~ Passivation Resistivity (Y58 Ratio
(Q/ Sq) Tolerance Tolerance
| Tantalum Self From From
D Dual Resistors itri ivati
’\(I'Il't;;\?)e PasTs;v(a)tlng 5t0 270 1001%  +001%
2Us
| Isolated Resistors NiChrome ‘ From From
(NiCr) $i0: 510250 56106 10.01%

All parts are supplied in waffle packs. Other packaging may be
available. Contact PPI for additional packaging options.
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Thin Film Products

Dual Chip Resistors — PD Series

-w— Substrate Materials

Dielectric

Coefficient of Thermal

. . rf Thermal L Power per
Material Thickness Su. ace Constant erma Conductivity Code OWer pe
Finish (@ 1IMH2) Expansion (W/m*K) Resistor
(x 109/ °C)
Alumina " " " " 7
(ALO:) 0.005"-0.010 2u" - 3u 9.9 (25°C to < 300°C) 26.9 35 125 mW
Aluminum " " « g 46-57
Nitride (AIN) 0.005"-0.010"  6p*“- 8 8.0-9.1 (25°C 1o < 1000°C) 170 28 500 mwW
Beryllium Oxide " " " 9
(BeO) 0.005" - 0.010 <5u 6.76 (25°C to < 1000°C) 285 25 1w
Silicon (Si) " . Chemical N/A 2.49-4.44 149
(with 12kA 8i0s) 900577 0010"  “poich  (Si0.K=138) (25°C to<1000°C)  (SiO: 1.38) 22 125 mw
Quartz " " 60/40 0.55
(Fused siticay 900577 0010" iicarpotish 3826 (250¢ 1o < 300°C) 1.38 20 25 mW
-w— Resistance Tolerance Codes
Tolerance B D F G H J K L M Q S
Code +0.1% +0.5% +1% + 2% + 3% + 5% +10% +15% +20%  +£0.05% +0.01%

- Terminations

-w— Temperature Coefficient of Resistance

Metallization Code Material +150 +100 +50 +25 +10 5
ppm/°C ppm/°C ppm/°C ppm/°C ppm/°C ppm/°C

Top Side Bottom Side Tantalum Q v W X v 7

Nitride
Pd/Au — A (TaN)  Standard  Yes - - -
Pd/Au Ta/pd/Au D Ni((’iltiwcr;;;ne Yes Standard Yes Yes
Pd/ Au Au Sputtered K
-w— Power Handling Range by Material -w~- Resistance Ratio Codes

CaseSize  Alymina Silicon AIN  BeO Quartz Tolerance To de

Other Resistors

mils

(inches) (C35) (C-22) (C-28) (C-25) (C-20) 0.01% G
30x30 +0.05% H
(0,030 x 0.030) 125mwW  1256mw 500mw 1.0W 25 mwW 0.10% ]
+0.25% K

+0.50% M

+1.00% N

No Ratio R

www.passiveplus.com
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Thin Film Products

Chip Resistors — PD Series

-w~ General Properties

Operating Temperature  -55°C to +150°C

Storage Temperature -65°C to +150°C

3
. 3
Operating Frequency DC to 500 MHz g
ie]
Voltage Rating 100V maximum §
Power Derating Full power up to 70°C .

(See Chart at Right) Derated linearly to zero power at 150°C

-w— Testing

Testing Performed

Power Derating Curve

100

50

-50 0] 50 100 150
Ambient Temperature ('C)

Specification / Standard

Visual Inspection

MIL-PRF-55342
MIL-STD-883

Mechanical Inspection

MIL-PRF-55342

DC Resistance

MIL-PRF-55342
MIL-STD-202

Resistance Temperature Characteristics (TCR)

MIL-PRF-55342

Short Time Overload

MIL-PRF-55342

High Temperature Exposure

MIL-PRF-55342

Thermal Shock

MIL-PRF-55342
MIL-STD-202

Resistance to Bonding Exposure

MIL-PRF-55342

Wire Bonding Integrity

MIL-PRF-55342

Life Test

MIL-PRF-55342
MIL-STD-202

-w- Performance Specifications

Higher power ratings, additional sizes, and custom resistors available. Please contact sales@passiveplus.com.

-w-  Packaging

ESD waffle packs are standard. Film rings and gel pack packaging are available upon request.
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Thin Film Products

-w—- Product Features

» Configured in 3 to 12 resistor combinations with all resistors
at the same value and tolerance.

» Custom arrays can be designed to engineer’s specifications.

» Can be used in Non-Magnetic Applications

-w— Product Specifications
5Q to 100 k€ per resistor (Alumina)
5Q to 1 MQ per resistor (Silicon)
Resistive Material Tantalum Nitride

Ratio Tolerance To 0.01% value dependent

Resistance Range

FBy ¢ ] i i 8 7 L2

diiiiii

3

Common Series

-w- Part Numbering

P I T 12 35-130x60x10 A 2000 G Q C W
L

P= Resistive Substrate Thickness Resistance TCR Packaging
Passive Material See Table Value See Table| | |See Table
Plus See Table
: Length ;
Resistor Style Number 2 Termination F;ZSILS:::cC: Hzg\évl?;
See Table (_)f Width See Table g
Resistors See Table See Table
-w~ Resistive Style -w~ Resistive Materials
Sheet .
Code Style Material Code  Passivation Resistivity Toelt’)aslﬁce ToTeargﬂce
1 Isolated Array (Q/ Sq)
B Common-Bus Array Tantalum Self
B Nitride T Passivating 5to 270 Fron; Frorr;
S Series Array (TaN) Ta20s £0.01%  +0.01%
www.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com
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Thin Film Products

Standard Resistor Array — PS, PB, PI Series

-w— Substrate Materials

-w-  Terminations

Recommended Substrates Code Metallization Code
99.6% Alumina (Al203) 35 Top Side Bottom Side
Silicon (Si02) 20 Pd/Au - A
Pd/ Au Ta/Pd/Au D
Pd/ Au Au Sputtered K
-w~ Resistance Tolerance Codes
Tolerance B D F G H J K L M Q S
Code +0.1% +0.5% 1% +2% + 3% +5% +10% +15% +20% +0.05% +0.01%
-w- Temperature Coefficient of Resistance
. +£150  +100
Material ppmI°C ppmi°C
Tantalum Q \Y
Nitride
(TaN)  Standard  Yes
-w- Power Handling
Resistors 3 4 5 6 7 8 9 10 11 12
40 50 60 70 80 90 100 110 120 130

Length (mils)

(0.04™) (0.05") (0.06") (0.07") (0.08") (0.09") (0.10") (0.11") (0.12") (0.13")

Width 60 mils (0.06") standard
Thickness 10 mils (0.01") standard
Power 50 mW/ Resistor standard

-w- Packaging

Code Style
Waffle Pack
B (Standard)
G Gel Pack

All parts are supplied in waffle packs. Other packaging may be available.
Contact PPI for additional packaging options.
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Thin Film Products

Standard Resistor Array — PS, PB, PI Series

-w~ General Properties
Power Derating Curve

Operating Temperature  -55°C to +150°C
100
Storage Temperature -65°C to +150°C .
. 3
Operating Frequency DC to 500 MHz g
ie]
Voltage Rating 100V maximum § =
Power Derating Full power up to 70°C é
(See Chart at Right) Derated linearly to zero power at 150°C
—050 0] 50 100 150
Ambient Temperature ('C)
-w— Testing
Testing Performed Specification / Standard
Visual Inspection MIL-PRF-55342
P MIL-STD-883
Mechanical Inspection MIL-PRF-55342
. MIL-PRF-55342
DC Resistance MIL-STD-202
Resistance Temperature Characteristics (TCR) MIL-PRF-55342
Short Time Overload MIL-PRF-55342
High Temperature Exposure MIL-PRF-55342
MIL-PRF-55342
Thermal Shock MIL-STD-202
Resistance to Bonding Exposure MIL-PRF-55342
Wire Bonding Integrity MIL-PRF-55342
. MIL-PRF-55342
Life Test MIL-STD-202

-w- Performance Specifications
Higher power ratings, additional sizes, and custom resistors available. Please contact sales@passiveplus.com.

-w— Packaging
ESD waffle packs are standard. Film rings and gel pack packaging are available upon request.
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Thin Film Products

Network Resistor Array — PN Series

-w—- Product Features

» Multiple resistances in a single, space saving chip.

» Single chip geometry offers excellent TCR tracking and resistance ratio tracking.
+ PPI offers chips with 12 or 20 resistive elements as standard.

» Other configurations are available upon request.

» Can be used in Non-Magnetic Applications

-w~ Product Specifications

Tantalum Nitride
To 0.01% value dependent

Resistive Material
Ratio Tolerance

12 Resistor Configuration 20 Resistor Configuration

-w~ Part Numbering

P N T 20 35-38%x38x%x10 A 200R0 J Q C W

L]

P= Resistive Substrate Thickness Resistance TCR Packaging
Passive Material See Table Value See Table| | |See Table
Plus See Table
Resistor Style Number of Length Termination Resistance Power
See Table Resistors & See Table Tolerance Handling
12 or 20 Width See Table See Table
-w~— Resistor Style -w~ Resistive Materials
Sheet
Code Style i
Y Code Material Passivation Resistivity T ?bs. T l}atlo
N Network Array (Q/ Sq) olerance olerance
Tantalum Self From From
T Nitride Passivating 5t0270 £0.01% £0.01%
(TaN) Ta:0s o o

www.passiveplus.com

+1 (631) 425-0938

sales@passiveplus.com
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Thin Film Products

Network Resistor Array — PN Series

-w~ Substrate Materials

Dielectric Coefficient of Thermal
Code Material Thickness Surface Finish Constant Thermal Expansion Conductivity
(@ 1MHz) (x 10%/ °C) (W/m*K)
Alumina " " " " 7
35 (ALOs) 0.005" - 0.010 2p" - 3u 9.9 (25°C to < 300°C) 26.9
Silicon (Si) " " . . N/A 2.49-4.44 149
(with 12kA Si0y) 003" - 0010 Chemical Polish - iy ) 30y (2500 10 < 1000°C)  (Si0 1.38)
-w— Terminations -w— Resistance Range
Metallization Cod Si Substrate Resistance Resistance
Code . Bottom ode 1ze Metallization Range Distribution
Top Side Side
” 30x30 Silicon 80Q to 240kQ R to R» = RS
A Pd/ Au — (0.0307x0.030™) Alumina 300 to 50kQ Rs to Riz = Rv/40
D Pd/ Au Ta/Pd/Au 2 38x38 Silicon 550Q to 500kQ Ri to Rio=R¥/110
o (0.0387x0.038) Alumina 5509 to 50kQ Riito R2o=R¥/11
K Pd/ Au
Sputtered

-w- Resistance Tolerance Codes

Code J K M

Tolerance + 5% +10% +20%

-w— Power Handling

Code Rating

C 250mw

-w~ Temperature Coefficient of Resistance

Code TC Material
o +1
Q n51/(1 C Tantalum
ipmo Nitride
TaN
\Y ppm/°C (TaN)
*Standard
-w~ Packaging
Code Style
Waffle Pack
o (Standard)
G Gel Pack

All parts are supplied in waffle packs. Other packaging may be available.
Contact PPI for additional packaging options.

www.passiveplus.com
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Thin Film Products

Network Resistor Array — PN Series

-w— General Properties

Power Derating Curve

Operating Temperature  -55°C to +150°C -
Storage Temperature -65°C to +150°C g
Operating Frequency DC to 500 MHz % o
Voltage Rating 100V maximum %

(o]
Power Derating Full power up to 70°C 3
(See Chart at Right) Derated linearly to zero power at 150°C

-50 0] 50 100 150
Ambient Temperature (°C)
-w— Testing
Testing Performed Specification / Standard

Visual Inspection

MIL-PRF-55342
MIL-STD-883

Mechanical Inspection

MIL-PRF-55342

DC Resistance

MIL-PRF-55342
MIL-STD-202

Resistance Temperature Characteristics (TCR)

MIL-PRF-55342

Short Time Overload

MIL-PRF-55342

High Temperature Exposure

MIL-PRF-55342

Thermal Shock

MIL-PRF-55342
MIL-STD-202

Resistance to Bonding Exposure

MIL-PRF-55342

Wire Bonding Integrity

MIL-PRF-55342

Life Test

MIL-PRF-55342
MIL-STD-202

-w— Performance Specifications

Higher power ratings, additional sizes, and custom resistors available. Please contact sales@passiveplus.com.

www.passiveplus.com +1 (631) 425-0938
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Thin Film Products

Attenuators — PAT Series

i Product Features

Reduces amplitude or power of a signal by a known value. This is
achieved with very little distortion of the signal, maintaining accuracy up to 40 GHz.
 Attenuators are available with or without center Taps
 Single wraps of the ground pad to a full gold backside available
« Additional Attenuator configurations, including balanced attenuators,
are available as custom parts
+ Can be used in Non-Magnetic Applications

Input Output

Ground

Attenuator Top Contact  Attenuator, Single Pad Wrap ~ Attenuator, 3-Sided Wrap

i Part Numbering

P A T S 35-50x50x10 A 3R00 F Q G W
P= Resistive . Attenuation i
. o Material : TCR Packaging
Passive Metallization || | gee Tapje Thickness (dB) See Table| ||See Table
Plus See Table
Attenuator Attenuator Length Bond Pad Attenuation Power
Type & Metallization Tolerance Handling
See Table Width See Table See Table See Table
ﬁ Resistive Metallizations i Attenuator Type
Sheet _
Code Material Passivation Resistivity Lo RELD Code Description
Tolerance Tolerance
(Q/ Sa)
Tantalum Self From From S T-Pattern
T Nitride Passivating 510270
(TaN) TasOs +0.01%  +0.01%

Passive Plus Inc.

RF & Microwave Components
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Thin Film Products

Attenuators — PAT Series

i Materials
Power (W) Value
(B ALO; AIN BeO Min  Max
Dimensions (mils)
CODE 35 28 25
50x50x10 250mwW 1w 2W 0.5dB 24.5dB
80x60x15 250mwW 1w 2W 0.5dB 24.5dB
150x120x25 2W 8w 16W 0.5dB 24.5dB
f%; Bond Pad Metallizations ﬁ Attenuation Tolerance
Top Only A
Single Wrap, Full GRD Plane M +0.1dB (-0.5 10 -6.0dB) F
Flip Chip R +0.2dB (-6.5 to -24.5dB) G
3-sided Wrap X

+ Temperature Coefficient of Resistance 5 Power Handling

TCR  Availability

Power Ratings assume proper

+150ppm Standard

+100ppm Optional

f%; Packaging
Code Style
Waffle Pack
o (Standard)
G Gel Pack

Code Power  Code heat sinking is used.
0 250mwW G
v 1.0W K
2.0W L
8.0W R
16.0W Y

All parts are supplied in waffle packs. Other packaging may
be available. Contact PPI for additional packaging options.

www.passiveplus.com
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Thin Film Products

Attenuators — PAT Series

i General Properties

Power Derating Curve
Operating Temperature  -55°C to +150°C

100

Storage Temperature -65°C to +150°C

Operating Frequency DC to 40 GHz

% of Rated Power
(4]
o

Voltage Rating 100V maximum
Power Derating Full power up to 70°C
(See Chart at Right) Derated linearly to zero power at 150°C

-50 0] 50 100 150
Ambient Temperature ('C)

f%; Testing

Testing Performed Specification / Standard
Visual Inspection MIL-PRF-55342
P MIL-STD-883
Mechanical Inspection MIL-PRF-55342
. MIL-PRF-55342
DC Resistance MIL-STD-202
Resistance Temperature Characteristics (TCR) MIL-PRF-55342
Short Time Overload MIL-PRF-55342
High Temperature Exposure MIL-PRF-55342
MIL-PRF-55342
Thermal Shock MIL-STD-202
Resistance to Bonding Exposure MIL-PRF-55342
Wire Bonding Integrity MIL-PRF-55342
. MIL-PRF-55342
Life Test MIL-STD-202

$ Performance Specifications
Higher power ratings, additional sizes, and custom resistors available. Please contact sales@passiveplus.com.

f%; Packaging
ESD waffle packs are standard. Gel pack packaging also available. Film rings are available upon request for Top
Contact Attenuators only. Please contact PPI for availability.

www.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com Passive Plus Inc.
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Thin Film Products

Thermal Conductors — PTC Series

A Product Features

With the increase in heat dissipation from microelectronics devices and the
reduction in overall form factors, thermal management becomes a more and
more important element of electronic product design.

PPI’s Thermal conductors are a passive heat exchanger that transfers the heat
generated by an electronic device to a thermal ground plane or any specific
thermal point where it gets dissipated away from the device.

Our thermal conductors are available in a variety of sizes including standard EIA
case sizes and are constructed using Aluminum Nitride (AIN) or Beryllium

Oxide (BeO).
A Product Features A Applications
» High Thermal Conductivity » GaN Power Amplifiers
» Low Thermal Resistance * High RF Power Amplifiers
» Low Capacitance + Filters
* One piece construction » Synthesizers
* RoHS Compliant » Switch Mode Power Supplies
* EIA case sizes * Pin & Laser Diodes

» More efficient thermal management

A Functional Applications

» Between active device & adjacent ground planes
 Specific contact pad to case

» Contact pad to contact pad

+ Direct component contact to via pad or trace

» Edges fully metalized

A Part Numbering Example shown below: Thermal Conductor, AIN, 1005, thickness (40 mils), Platinum/Gold (Pt/Au),
Waffle Pack
P TCO 28 100x50x40 N W
P : Packaging
Passive See Table
Plus
Thermal Material Len_gl]_Lh, I\<N ldth &1 \retallization
Conductor See Table ICKNess See Table
See Parts
Characterization
Table — — —

% 7/"‘ ir J; ","‘
._.h !e‘ !
www.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com Passive Plus Inc.
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Thin Film Products

Thermal Conductors — PTC Series

A Parts Characterizations
Thermal Conductivity

Length Width Thickness . Thermal Resistance (°C/W) .
Case Size L (W) T Terminal (mw/°C)
mils / (mm) mils / (mm) mils / (mm) ®
AIN BeO AIN BeO
30+2 20+2 20 10
0302 (.770+ .051) (.510+ .0510) (.020+.002) -0.25 19 12 53 81
40+ 2 20+ 2 20 10
0402 25 16 40 61
(1.020+ .051) (.510+ .0510) (.020+.002) -0.25
50+2 50+2 25 15
0505 10 7 100 153
(1.270+.051) (1.270+.051) (.025+.002) -0.38
60+ 2 +
0603 302 25 15 20 13 50 76
(1.52+.051) (.760+.051) (.025+.002) -0.38
80+2 50+2 40 20
0805 10 7 100 153
(2.030+.051) 1.270+.051) (.040+.002) -0.51
100+ 2
1005 00 202 40 20 13 8 77 122
(254 +.051) (1.27+.051) (.040+.002) -0.51
100+ 2 +
1020 00 2002 40 20 3 2 320 508
(2.540 +.051) (5.080+.051) (.040+.002) -0.51
110+2 +
1111 1102 40 20 7 4 153 240
(2.790+.051) (2.790+.051) (.040+.002) -0.51
195+ 10 +
2010 195210 60 30 10 6 100 159
(4.950+.254) (2.410+.254) (.060+.002) -0.77
240+ 10 +
2525 250+10 60 40 4 3 240 380
(6.100 + .254)  (6.350 +.254) (.060 +.002) -1.02
370+ 10 +
3725 245+10 60 50 6 4 160 254
(9.400 + .254)  (6.220 +.254) (.060 +.002) -1.27
365+ 10 +
3737 375+10 60 50 4 3 240 380
(9.270 + .254)  (9.530 +.254) (.060 +.002) -1.27
A Materials A Metallizations
AIN BeO Termination Code Termination Materials
CODE 28 25 N* Platinum/Gold (Pt/Au)
X Platinum/Silver (Pt/Ag)
*Recommended
A Packaging
Cod Sty All parts are supplied in waffle packs. Other packaging may
ode yie be available. Contact PPI for additional packaging options.
W Waffle Pack
(Standard)
G Gel Pack

www.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com Paésiwe Plus Ine:
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Thin Film Products

Thermal Conductors — PTC Series

A General Properties

Operating Temperature  -55°C to +150°C

Storage Temperature -65°C to +150°C

Insulation Resistance 1012 QQ min at 25°C
A Testing
Testing Performed Specification / Standard

Visual Inspection MIL-PRF-55342

P MIL-STD-883
Mechanical Inspection MIL-PRF-55342
. MIL-PRF-55342

DC Resistance MIL-STD-202
Resistance Temperature Characteristics (TCR) MIL-PRF-55342
Short Time Overload MIL-PRF-55342
High Temperature Exposure MIL-PRF-55342
MIL-PRF-55342

Thermal Shock MIL-STD-202
Resistance to Bonding Exposure MIL-PRF-55342
Wire Bonding Integrity MIL-PRF-55342
. MIL-PRF-55342

Life Test MIL-STD-202

A Performance Specifications
Higher power ratings, additional sizes, and custom resistors available. Please contact sales@passiveplus.com.

@
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Thin Film Products

Spiral Inductors

PPI Spiral Inductors consist of a thin film gold spiral patterned on a substrate for use in
a wide variety of uses, including storing electrical energy in the form of magnetic
energy, in frequencies from DC to RF.

An optional polyimide coating over the coil is available for increased resistance to
scratches or shorts. Non-conductive epoxy is recommended as a mounting method,
backside metallization is also available. A second corner pad is provided for easy
wire-bonding from the center pad for edge-contact mounting.

50x50 Spiral Inductor

% Product Features % Applications % Functional Applications
 High Thermal Conductivity * Microwave Circuit » Choking, Blocking, Attenuating,
* Low Thermal Resistance Resonant elements or filtering/smoothing high
» Low Capacitance  Electrical Power & frequency noise
* Less Resistive & Capacitive losses Electronic Devices + Storing & transferring energy in
* RoHS Compliant power converters
* EIA case sizes + Creates tuned oscillators or LC
* More efficient thermal management “tank” circuits

* Impedance matching

S
S Part Numbering

P L S 20— 50x50x10 A  28R00 B W
L

PP SS tﬁ; Substrate Metallization Indun(:':ance Packaging
P See Table See Table (nH) See Table
Inductor Length & Width (mils) Protective
See Parts Characterization Coating
Table See Table

Other inductance values, DC resistance values, substrates,
geometries, metallizations, and custom inductors are available.

www.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com !*7 =)
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Thin Film Products

Spiral Inductors

S L
S Parts Characterizations

CF(Jlli/leilssl)ze I EENEES @I Resli:;tcance ZO(gl\sl%lz) 50(3I\§|C(Elz)
25 x 25 1.2nH 1.5 0.6Q2 3 7
25 x 25 2.0nH 2.0 0.9Q 3 8
25 x 25 3.0nH 2.5 1.2Q 4 9 50150 Spiral Inductor
30x 30 4.4 nH 3.0 1.5Q 4 10
30x 30 6.0 nH 3.5 1.9Q 4 11
30 x 30 7.9 nH 4.0 2.3Q 4 11
40 x 40 10 nH 4.5 2.7Q 5 12
40 x 40 13 nH 5.0 3.2Q 5 12
40 x 40 16 nH 5.5 3.7Q 5 13
40 x 40 19 nH 6.0 4.2Q 6 13
40 x 40 23 nH 6.5 4.7Q 6 14
50 x 50 28 nH 7.0 5.3Q 7 14
§ Substrates § Metallizations
Code Substrate Metallization Code Note
20 Quartz Top Side  Bottom Side
35 99.6% Alumina (ALO:s ) Ta/Pd/Au — A Wirebondable
Ta/Pd/Au Ta/Pd/Au D  Wirebond or Epoxy
§ Inductance Codes Other metallizations available. Please contact PPI.

Inductance (nH)

Digits 1-4 are significant figures

The “R” is used as a decimal point.

e.g. 28RO = 28nH, 1R50 = 1.5nH

< Packaging
S

Inductance values are
computed in free air,
using a magnetic

S : i
g Protective Coating

permeability for free air Code Polyimide Coating
of u=4.0x10"7. DC - -
resistance is based on a B Without Coating

Id metallization. . . .
gold metatlization P With Polyimide Coating

Code Style All parts are supplied in waffle
w Waffle Pack Pacﬁs-b?thér p?cl;ag;rﬁ ma;(/JI (?et |
(Standard) ava:( able. or:_ ac or additiona
G Gel Pack packaging options.
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Thin Film Products

Spiral Inductors

- .
= General Properties
Operating Temperature -55°C to +150°C
Storage Temperature -65°C to +150°C
Operating Frequency ~ DC to 500 MHz
Insulation Resistance ~ 10'2Q - min at 25°C
50x50 Spiral Inductor
S :
S Testing
Testing Performed Specification / Standard
Visual Inspection MIL-PRF-55342
P MIL-STD-883
Mechanical Inspection MIL-PRF-55342
. MIL-PRF-55342
DC Resistance MIL-STD-202
High Temperature Exposure MIL-PRF-55342
MIL-PRF-55342
Thermal Shock MIL-STD-202
Resistance to Bonding Exposure MIL-PRF-55342
Wire Bonding Integrity MIL-PRF-55342
. MIL-PRF-55342
Life Test MIL-STD-202
- i -
g Performance Specifications

Additional sizes and custom inductors available. Please contact sales@passiveplus.com.

www.passiveplus.com +1 (631) 425-0938 sales@passiveplus.com !*!*!
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