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Thin Film On Silicon Products

Bourns can now provide designers with an
integrated passive & active device solution that
saves PCB real estate while offering remarkable
electrical performance. The designers of compact
electronic systems, especially handheld/wireless
devices, are faced with tightening board space
constraints, driving the requirement for alternative

passive & active component technologies.

In the last several years, there has been somewhat
of a revolution in the I.C. packaging world with the
birth of a generation of extremely space-efficient
packaging solutions. Using Thin Film On Silicon
wafer fabrication technology, Bourns offers the
capability to integrate resistors, capacitors,
inductors, diodes and transistors into a single
monolithic device with minimal packaging
overhead.

Thin Film On Silicon technology using Chip Scale
Packaging is commonly used in "Portable
Electronics” applications where the customer has
specified a particular electrical response
characteristic for a minimum real-estate allowance.
Handheld wireless devices (in particular, cell
phones and PDAs) often have data and/or audio
ports that connect the device to other external
devices such as laptop computers and headsets.

Symbols & Terms

I Forward Current
IR Reverse Current
VE Forward Voltage
VR Reverse Voltage
Cr Diode Capacitance
Pp Power Dissipation

Thin Film On Silicon technology with QSOP and
NSOIC packages is widely used in applications that
require cost reductions while also providing a
consistent and reliable performance. Typical
applications include telecom base stations, network
servers, PCs and peripheral devices.

Bourns can now provide designers with an

integrated passive & active solution that provides:

1. Reduction in overall package size and maximum
space savings.

2. Elimination of existing package wire-bonds with
their associated unwanted high frequency parasitic
elements using a CSP package solution.

3. Low cost solution due to shrinking of the bill of
materials, reduced pick and place cycles and
decreasing overall product manufacturing costs.

4. Simple package construction while providing high
reliability performance.

The integration of Resistors, Capacitors, Inductors,
Diodes and Transistors into single, ultra miniature,
monolithic packages has opened the door to a new
level of component count reduction.



R N e twor ks Features Applications

o Multiple Resistors « Base stations
Pro duct S e Iectio n G u ide « Stable TFOS Technology « Computers & Peripherals
« JEDEC Standard Packages o Instrumentation
2QSP / 2NBS-XX1 2QSP / 2NBS-XX2 2QSP / 2NBS-XX6
Package Schematic Package Schematic Package Schematic
16 15 14 13 12 1" 10 16 15 14 13 12 1 10 9 16 15 14 13 12 1 10 9
2R
R
2R
1 1 3 4 5 6 7 8 1 2 3 4 5 6 7 8
2QSP / 2NBS-XX1 2QSP / 2NBS-XX2 2QSP / 2NBS-XX6
Standard R Values Standard R Values Standard R Values
Resistance Resistance Resistance Resistance R1Value R2Value Resistance
(ohms) Code (ohms) Code (ohms)  (ohms) Code
10 100 100 101 10K 20 K 103
22 220 120 121 25K 50 K 253
33 330 220 221
39 390 270 271
47 470 330 331 How to Order
1 1 1
i 288 = ot 2 QSP 16-TJ1-472LF
120 121 510 511 Product Class ———
220 271 680 681 Thin Film On Silicon
2/0 271 1K 102 Standard Package Styles
330 331 1.5K 152 QSP = QSOP
470 471 2K 202 NBS = Narrow Body SOIC
510 51 2.2K 222 .
680 681 27K 272 Pin Count
1K 102 33K 332 QSP =16, 20, 24, 28
22K 222 47K 472 NBS =38, 14, 16
47K 412 51K 512 Bl
5K 502 10K 103 R — Reel
8.2K 822 20K 203 T = Tube
10K 103 47 K 473
18K 183 51K 513 Tolerance
20K 203 75 K 753 J=%5%
47K 473 82K 823 G=%2%
50 K 503 100 K 104 F=+1%
100K 104 Circuit Configuration
1 = Isolated Resistors
2 = Bussed Resistors
6 = R2R Ladder
Resistance Value Code
Ist two digits are significant
3rd digit = number of zeroes to follow
to give resistance value in ohms
Lead Free

LF = Lead Free Solution



Features

« RC Configuration

« Stable TFOS Technology
« JEDEC Standard Packages

RC Networks
Product Selection Guide

Applications

« Base stations

» Computers & Peripherals
o Instrumentation

2CFA Tapped RC Filter

Package Schematic

2CFB T-Filter

Package Schematic

2CTA AC Terminator x 18  2CTE IEEE 1284 Terminator

Package Schematic Package Schematic

14 13

12 M 14 13 12 11

iy

20 19 18 17 16 15 14 13 12 1
1 2 3 4 5 9 10

20 19 18 17 16 15
1 2 3 4 5

6 7 8

Standard RC Values
R1 a  Gp. R1 R2 (1 Cap.
Value Value BV Part Number Part Number Value Value Value Value BV  Part Number Part Number
(ohms)  (pF) (typ.) (Tape & Reel) (Tubes) Code (ohms) (ohms) (pF) (typ.) (Tape & Reel) (Tubes)
33 47 75 | 2CFA-330/470M-Q20R | 2CFA-330/470M-Q20T Vo1 | 1K 33 | 180 | 25 |2CTE-VOTM-Q20R | 2CTE-VOT1M-Q20T
25 200 25 | 2CFB-250/201M-Q20R | 2CFB-250/201M-Q20T V02 | 22K | 33 | 220 | 25 |2CTE-V02M-Q20R |2CTE-V02M-Q20T
33 220 25 | 2CFA-330/221M-Q20R | 2CFA-330/221M-Q20T VO3 | 47K | 10 | 180 | 25 |2(CTE-VO3M-Q20R | 2CTE-VO3M-Q20T
47 33 25 | 2(FB-470/330M-Q20R | 2CFB-470/330M-Q20T Vo4 | 47K | 33 | 180 | 25 |2CTE-V04M-Q20R |2CTE-V04M-Q20T
100 100 25 | 2CFB-101/10TM-Q20R | 2CFB-101/101M-Q20T VOS5 | 47K | 270 | 33 25 | 2CTE-V05M-Q20R | 2CTE-V05M-Q20T
100 | 100 | 25 | 2CTA-101/101M-Q20R | 2CTA-101/101M-Q20T Vos | 1K | 33 | 47 | 25 |2CTE-VO8M-Q20R | 2CTE-VO8M-Q20T
33 47 50 | 2CTA-330/470M-Q20R | 2CTA-330/470M-Q20T Vo9 122K 1 33 47 125 12CTE-YO9M-Q20R | 2CTE-VOIM-Q20T
47 47 50 | 2CTA-470/470M-Q20R | 2CTA-470/470M-Q20T

Product Class

How to Order

2 CFA-330/470M - Q20R LF

e —
Thin Film On Silicon
Standard Package Styles

CFA = Tapped RC Filter
CFB = T-Filter
CTA = AC Terminator

Resistance Value Code
Ist two digits are significant
3rd digit = number of zeros to follow
to give resistance value in ohms

Capacitator Value Code
Ist two digits are significant
3rd digit = number of zeros to follow
to give capacitance value in pF

Tolerance

M:R = £10 %, C = £20 %
Standard Package

Q = QSOP

Pin Count
20

Dispensing
R = Reel
T = Tube

Lead Free
LF = Lead Free Solution

How to Order

2 (TE-V02 M-Q 20R LF

Product Class S—

Thin Film On Silicon

Product Function

CTE = IEEE 1284 Terminator

Value Code

(Refer to Standard RC Value Table)

Standard Grade
_ R.Tol.
T +10%

C. Tol.
+20 %

Standard Package
Q = QSop

Pin Count
Q=20

Dispensing
R = Reel
T = Tube

Lead Free

LF = Lead Free Solution



R CD N e tWOf kS Features

. . « RCD Configuration
Product Selection Guide | JEDEC Stondand adee

« ESD Protection:

IEC61000-4-2

Applications

« Bidirectional Parallel Port
Communications

« Computers & Peripherals

o Instrumentation

2DTF 1284 Terminator/Filter/Diode Array 2DTG Super Terminator/Filter/Diode Array
Package Schematic Package Schematic
GND Vce GND
24 23 2 20 2 19 18 17 16 15 14 13 GND vdd
O O O
28 27 26 25 24 23 Zf 21 2|0 19 18 17 16 15
R1E |R12 R1z [R1: [R1Z [R1Z |Ri R1x R1 Riz [R1Z  Riz [R1 R12 [R1 RiE |R1
2| lpa e e[ el e Tl [l Jopimlped gl [pee] Jopies]eed] fped fesd
I I R || | | L
1 2 3 4 5 6 7 8 9 10 112 13 14
O O
2 3 5 6 7 8 9 10 11 12
GND GND GND
2FAA/2FAB ESD & EMI Filter Array 2FAD ESD & EMI Filter Array 2FAE ESD & EMI Filter Array
Package Schematic Package Schematic Package Schematic
EXT1 R1 INT1 EXT10 R10 INT10 GND GND GND e [ INT1
r—+o—O O——e—9+—0O 20 19 18 17 16 15 14 13 12 11 —4 Ty —
w T T T T w ?l E—l E—l % } %
O
o L | DL, G G
O—eo—=o—0O | O—=—0O (EXB 1 X owm
R2 k9
EXT3 R3 INT3 EXT8 R8 INT8 EXT3 Wnnaam"s INT3
O—et—=9+—0O O—et—=9+—0O O - 2
w L T T w 12 3 4 5 6 7 8 9 10 o
O GND GND GND Q
EXT4 /J'—’ /JL’ INTS EXT7 /J'—’ /JL’ INT7 exne » B e
O—e—t—=o—0 O—e—t—=o—0O O — - e
R4 R7 100 ohms.
G(’\g’ EXTS RS: INTS.
E g
EXTS /j L /J L INTS EXTB /j L 7 L INTE
O—et—=o—0O O—e ¢ S0
R5 R6 O
O =+
Bourns No.of  TypRes TypCap Bidirectional
Part Number SMT Package Lead/Bumps Channels ~ ohms pF Filter
2DTF-VOTM-Q24RLF Qsop 24 9 33 180 Yes
2D7G-V02M-Q28RLF QsoP 28 17 33 220 Yes
2FAA-M20R QFN 20 10 200 20 Yes
2FAB-M20R QFN 20 10 100 20 Yes
2FAD-C20RLF (Sp 20 8 100 50 Yes
2FAE-CT5RLF (sp 15 6 100 54 Yes




RCD Networks

Product Selection Guide

2FAF ESD & EMI Filter Array

Package Schematic
O+t O
8 . . .
O+ 10

2FAI/2FAJ ESD & EMI Filter Array

Features
« RCD Configuration

« Stable TFOS Technology
« JEDEC Standard Packages

« ESD Protection:
IEC61000-4-2

2FAG ESD & EMI Filter Array

Package Schematic
Oty 0

Oz O O Oz O O Oz O#

2730

2FAK ESD & EMI Filter Array

Package Schematic Package Schemati
EXT1 ’_{2}_‘ INT1 Ego—»_g_‘ INT10 &Tj ¥T6
GND \TP WP \TP \7 GND &0
O ¢ o 4 O
EXT2 /J'—’ /JL’ INT2 EXTY /J'—’ /JL’ INT9 65 o - ol 6
O—et—=o—0 oO—e—=e—0 T wm
R2 R9 B R s
O+——=2—0
EXT3 R3 INT3 EXT8 R8 INT8.
O—et—=9o—0O O—eot—=9o—0O (%
w b0 T T oe
O+ t0
EXT4 /JL /JL/ INTS EXT7 /JL /JL/ INT7 "
5 o1 8 5 I
GND a0 3 B
O O
EXTS /J L /J L INTS EXT6 /J L /J L INT6. BXT6 Y Y B17
> > O+ -0
R5 R6
Bourns No.of  TypRes TypCap Bidirectional
Part Number SMT Package Lead/Bumps Channels ~ ohms pF Filter
2FAF-CT0RLF csp 10 4 100 30 Yes
2FAF-M8R DFN 10 4 100 20 Yes
2FAG-C15RLF csp 15 6 100 30 Yes
2FAG-M12R DFN 12 6 100 20 Yes
2FAH-C20RLF csp 20 7 100 10.5 Yes
2FAI-M16R QFN 16 8 100 20 Yes
2FAJ-M16R QFN 16 8 100 20 Yes
2FAK-CT5RLF cSp 15 6 100 30 Yes
2FAL-MT6R DFN 16 8 100 20 Yes
2FAM-C5RLF sp 5 2 10 40 Yes
2FAN-C5RLF csp 5 2 68 40 Yes

Applications

« Bidirectional Parallel Port
Communications

« Computers & Peripherals

¢ Instrumentation

2FAH ESD & EMI Filter Array

Package Schematic
GND GND GND
20 19 18 17 16 15 14 13 12 11

R

10
GND GND GND

2FAM ESD & EMI Filter Array

Package Schematic

EXT1 Rl T

GND

Bx12 T2

R2
10 OHMAS

2FAN ESD & EMI Filter Array

Package Schematic

24 INT1

GND

B2 T2

R2
68 0HMS




Di Od e N etwor ks Features Applications

o Diode Array « Bidirectional Parallel Port
4 4 « Stable TFOS Technology Communications
P r OdUCt S el eCtl on Gu’ de « JEDEC Standard Packages « Computers & Peripherals
» ESD Protection: « Instrumentation

IEC61000-4-2

2DAA ESD Diode Array 2DAB ESD Diode Array 2DACESD Diode Array

Package Schematic

i35 E)
$i8

1 2
GND
2DEA ESD Diode Array 2DTA Bus Terminator
Package Schematic Package Schematic
\
2\ = VDD VSS VDD VDD GND
24 23 22 21 20 19 18 17 16 15 14 13 24 23 22 21 20 19 18 17 16 15 14 13

OOO(POOOOOT

geetlbeEo
:

l 000000000 b
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
VSS VDD GND GND VDD
Bourns No.of  Typ Cap
Part Number SMT Package Lead/Bumps Channels pF
2DAA-F6RLF FlipChip 6 4 150
2DAB-F6RLF FlipChip 6 4 150
2DAC-CT6RLF (sp 16 12 10.5
2DAD-C5RLF csp 5 4 15
2DEA-2-Q24RLF QS0P 24 20 5
2DTA-5-Q24RLF QS0P 24 18 5
2DTA-10-Q24RLF QsopP 24 18 5




Available Packages

N
{ J T

41-1.27

5.80 - 6.20 (016 -.050)

QSOP Package

A

635
o1

) H Nl

ITLTIT
P|N1/H 21- 31 _4#_

(.008 - .012)

1.35-1.75

{ (.053-.069)
/ )] \
+ Y
10-.25

(:004-.010)

19-.25
i(.ow —.010)

I (.228 - .244) !

Model

A
2Q5P16 | 4.80-4.98 (.189 - .196)
2Q5P20 | 8.56 - 8.74 (.337 - .344)
( )
( )

2Q5P24 | 8.56-8.74 (337 - 344

2Q5P28 | 9.80-9.98 (.386 - .393

Governing dimensions are in mm.
Dimensions in parentheses are in inches
and are approximate.

(SP Package - 51/0

NBSOIC Package

1 27

’-—-T— mwp

3.81-3.99
wnHEE S

O

= HE E

e

1.35- 1.75

{ 053 - .069)

B
TE 10-.25

(.004 - .010)

19-.25
s
{ J 41-1.27

5.80 - 6.20 (.016 - .050)
I (228 - .244)

Model A

2NBS08 | 4.80-4.98 (.189 - .196)
(.
(.

2NBS14 | 8.56 - 8.74 (.337 - .344)
2Q5P28 | 9.80-9.98 (.386 - .393)

Governing dimensions are in mm.
Dimensions in parentheses are in inches
and are approximate.

(SP Package - 6 1/0

0432-0559 | | 0490-0524 _| |
(0.017 - 0.022) \ ‘ (0.019-0.021) \ ‘
03 _ 0.15 - 0.005 _
DA OXGi D #EI0 o
| [
0.435 050
:) I (0.017) :) I I (o.gzo)
0.435 1.285 - 1.375 0.50 1.475 - 1.525
0017 (0.051- 0.054) 10020 (0.058 - 0.060)
D —® © D ! ®)
I 5 T 7
0.330 - 0.457 0.180-0280 _ L _0.180-0.280 0.414-0424 _| | 0.180 - 0.280 | _0.180-0.280
(0.013-0.018) {0.007-0.011) (0.007-0.011) (0.016-0.017) | | (0.007-0.011) (0.007 - 0.011)
050 050
{0.020) (0.020) !
|~ 0.971-1.001 | < 0.965-1.015__|
(0.038-0.039) (0.038 - 0.040)




(SP Package - 10 1/0

03
03 _pjp
0.245-0.255 ©912)
0.0096 - 0.0100) ‘ﬁ
I 1981 -2.082
0.495 - 0.505 0.0780 - 0.0800)
{0.0195-0.0199)
0180 - 0.280
{0.0071-0.0110) lg l:
0180 -0.280
{0.0071-0.0110)
0.430-0.440 0.430-0.440
{0.0169-0.0173) 0.0169-0.0173)
- s 175 .
{0.0506 - 0.047)
0432 - 0559 ()
0.017-0022)
L 12851375 ‘ 0.330 - 0.457
{0.0506 - 0.0547) (0.013-0.018)

(SP Package - 16 1/0

85840 |
(33.78+157)

UUUU

225+20
(8.86 £ 0.79)
‘

1

p485:45 |
©78:178)

BUMP A1/PIN 1

0432-0559 _|

(SP Package - 151/0

(0.017 - 0.022) \

0.330 - 0.457
(0.013-0.018)

B

SAWAWAES

| 2915 -3.005
‘ (0.115-0.118) ,%
03
(0.012)
DIA. et
1.285 - 1375

(0.051 - 0.054)

0.50
(0.020)

e

0.25
(0.01)

0.180 - 0.280
(0.007 - 0.011)

CSP Package —201/0

~ INDICATOR | 248545 | 85840
428545 (9.781.78) (®3.782157)
(16.87 £ 1.78)
j D
GHONOKO D
500 7800 5 2177+45
(19.69) __(11.87) (85.71£1.78)
CRONO
- D
500 LOGO
D
J 225+ 20
_aseas || b 5.5 863075
(1.781.78) (1.78=178)
[
1997 + 45
(78.621.78)

Governing dimensions are in microns.
Dimensions in parentheses are in mils.

DFN Package — 8 1/0

1.95-2.05

o700

1.95-2.05
{0.077- 0.081)

0.178 - 0.228
(0.007 - 0.009)

-

o] [1]]

~{0.007-0.011)

BUMP AT/PIN 1 BOURNS
2A85:45 g
©78179) { INDICATOR L0GO
2597 + 45
(102.2421.78)
3485+ 45 2485545 45245 b e
[@372:178 [ @rBz178 (178178 l (1-78+1.78)
1997 145
{78.62:1.78)
Governing dimensions are in microns.
Dimensions in parentheses are in mils.
0.178 - 0.225 ’

0.55 - 0.65
(0.022 - 0.026)

B

i

0.20-0.30

[ 00070009
N

0.80 - 0.90

(0.031 - 0.035)

i

T
0.00-0.05

(0.00 - 0.002)



Available Packages, continued

DFN Package — 12 1/0 DFN Package — 16 1/0
| 2.95-3.10 | | 3.88 - 4.09 |
\ (0.116-0.122) \ | (0.153-0.161) |
T J T
s ] R
l il o | |

0.178 - 0.228 H 0.178 - 0.228
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}
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Application Solutions

Cell Phone/PDA LCD Screen Interface
(ESD, EMI Filter, Low Capacitance ~20pF)

Cell Phone/PDA External Port Interface
(ESD, EMI Filter)

e Y C /01 —O T =30 1/0 1
o—| GND o GND
- obbodio Juo2 - olbo ki (V02
o 5
o —Otpe 0|03 3 . | —Ot+—=—1+0— 1/03 5
S o GND § ";e"‘a o—| GND &
creen +_+ 1/0 4 ko’ ort + .+ 1104 E
0 o— 8 0 o— g
A —
T i 2 LCE —OoTF 1O vos
o—| GND o—| GND
L ottt 11/06 ottt 11/06
2FAG-M12R i 2FAE-C15RLF i
2FAG-C15RLF
Parallel 1/0 Port IEEE 1284 1/0 Port
(RCFilter, Bidirectional) (RCFilter, R Pull Up to V¢()
VCC
GND o o—{ GND /01 O s
/01 |0t —g—=to—] 1102 {J‘ﬁgk@
Hg
/02 o= O /03 FO- JLo-
q
§ vosor=pyeo £ /04[O Lo
= # External = .. | External
S 104 %@T% S /05 [0 Lo
= o Data = . Data
g 1/05 —C%DWO— Port g 1/0 6 (O » O Port
- < -
£ 106 IR ity £ 1/07 o Lo
<
1107 —@GWO— /0 8 O~ Lo
<
/08 I ey /09 Fo- Lo
L
GND O o—{ GND GND |-o- Lo
L 2CFB-250/201-Q20RLF I i

Cell Phone/PDA External Port Interface
(ESD, EMI Fllter, Low Capcitance ~20pF)

O T O 1/01
(O— GND -
S E
External | © O 101 S
Port ©
O T O 1101 qE,
O- GND E
Lo + Lo 101
2FAF-M8R J;

2FAF-CTORLF

2CTE-V02M-Q20RLF




Worldwide Sales Offices

Country Phone Fax

Benelux: +31(0)70300 4333 +31(0)70 300 4345
Brazil: +55 115505 0601 +55 115505 4370
China: +86 2164821250 +86 2164821249
France: +33(0)2 5473 5151 +33(0)2 5473 5156
Germany: +49 (0)69 800 78212 +49 (0)69 800 78299
India: +91484 302483 +91484302 287
Ireland: +353(0)1276 691087 +353(0)1276 691088
Italy: +3902 389 00041 +3902 389 00042
Japan: +8149 269 3204 +8149269 3297
Malaysia (KL Office): +60371183138 +603 71183139
Malaysia (Penang Office): +604 6581771 +60 4 6582771
Singapore: +65 63461933 +65 63461911
Switzerland: +41(0)41 768 5555 +41(0)41768 5510
Taiwan: +886 225624117 +8862 25624116
UK: +44 (0)1276 691087 +44(0)1276 691088
USA: +1-951-781-5500 +1-951-781-5006

Non-Listed European
(ountries:

Technical Assistance

+41(0)41768 5555

+41(0)41768 5510

Region Phone Fax

Asia-Pacific: +886 2 25624117 +886 2 25624116
Europe: +41(0)41768 5555 +41(0)41768 5510
Americas: +1-951-781-5500 +1-951-781-5700
www.bourns.com

Bourns” products are available through an extensive network of manufacturer’s representatives, agents and distributors.
To obtain technical applications assistance, a quotation, or to place an order, contact a Bourns representative in your area.

Specifications subject to change without notice. Actual performance in specific customer applications may differ due
to the influence of other variables. Customers should verify actual device performance in their specific applications.

Reliable Electronic Solutions

“Bourns”is a registered trademark of Bourns, Inc. in the U.S. and other countries.
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