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EVM IMPORTANT NOTICE
Texas Instruments (TI) provides the enclosed product(s) under the following conditions:

This evaluation kit being sold by Tl is intended for use for ENGINEERING DEVELOPMENT OR EVALUATION
PURPOSES ONLY and is not considered by Tl to be fit for commercial use. As such, the goods being provided
may not be complete in terms of required design-, marketing-, and/or manufacturing-related protective
considerations, including product safety measures typically found in the end product incorporating the goods.
As a prototype, this product does not fall within the scope of the European Union directive on electromagnetic
compatibility and therefore may not meet the technical requirements of the directive.

Should this evaluation kit not meet the specifications indicated in the EVM User’s Guide, the kit may be returned
within 30 days from the date of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE
WARRANTY MADE BY SELLER TO BUYER AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED,
IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY
PARTICULAR PURPOSE.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user
indemnifies Tl from all claims arising from the handling or use of the goods. Please be aware that the products
received may not be regulatory compliant or agency certified (FCC, UL, CE, etc.). Due to the open construction
of the product, it is the user’s responsibility to take any and all appropriate precautions with regard to electrostatic
discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE LIABLE
TO THE OTHER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

Tl currently deals with a variety of customers for products, and therefore our arrangement with the user is not
exclusive.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein.

Please read the EVM User’s Guide and, specifically, the EVM Warnings and Restrictions notice in the EVM
User’s Guide prior to handling the product. This notice contains important safety information about temperatures
and voltages. For further safety concerns, please contact the Tl application engineer.

Persons handling the product must have electronics training and observe good laboratory practice standards.

No license is granted under any patent right or other intellectual property right of Tl covering or relating to any
machine, process, or combination in which such TI products or services might be or are used.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 0 2001, Texas Instruments Incorporated
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DYNAMIC WARNINGS AND RESTRICTIONS

It is important to operate this EVM within the input voltage range of 3.0 V to 13.5 Vdc and the output voltage of
400 - 600 Vac.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM.
If there are questions concerning the input range, please contact a Tl field representative prior to connecting
the input power.

Applying loads outside of the specified output range may result in unintended operation and/or possible
permanent damage to the EVM. Please consult the EVM User’s Guide prior to connecting any load to the EVM
output. If there is uncertainty as to the load specification, please contact a Tl field representative.

During normal operation, some circuit components may have case temperatures greater than 50°C. The EVM
is designed to operate properly with certain components above 50°C as long as the input and output ranges are
maintained. These components include but are not limited to linear regulators, switching transistors, pass
transistors, and current sense resistors. These types of devices can be identified using the EVM schematic
located in the EVM User’s Guide. When placing measurement probes near these devices during operation,
please be aware that these devices may be very warm to the touch.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 0 2001, Texas Instruments Incorporated
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Introduction

UCC3976/7 Dual Evaluation Module Design Note

The UCC3976/7 dual evaluation modules are dc/ac inverter modules used to drive a cold cathode fluorescent
lamp (CCFL) with a piezoelectric transformer (PZT). This evaluation module (EVM) consists of two separate
circuits. One is a half-bridge circuit using the UCC3976 controller. The other is a push-pull circuit using the
UCC3977 controller.

The principle of operation for the inverter is explained in the application section of the UCC3975/6/7 data sheet.
This design note explains the design procedures for the two circuits. Section 2 describes the half-bridge design,
while Section 3 describes the push-pull design.

LAMP_HV

TP12

L1
39pH

LAMP_LV

2 Half-Bridge Design With the UCC3976 Controller
A schematic for the UCC3976 EVM is given in Figure 1. Recommended parts lists are provided in Table 1. The
evaluation board components can be modified depending on the application require ments.
This EVM is designed for a 400-V cold-cathode fluorescent lamp (CCFL) with a 12-V input voltage. The input
voltage range changes for lamps that have different voltage requirements.
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Figure 1. Evaluation Module Schematic for UCC3976

UCC3976/7 Dual Evaluation Module
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2.1

2.2

2.3

6

Half-Bridge Inductor Selection

The inductor and the capacitor from the primary side of a PZT form a low-pass filter, which should pass the
resonant frequency required by the PZT and attenuate higher harmonic components. The resonant frequency
formed by the LC filter can be calculated by equation 1.

f = 1

S 2n fLxCpy @

where Cj is the primary capacitance of the PZT.

In the EVM, the inductance value is 39 uH while the input capacitance of the PZT is 105 nF. The resulting LC
resonant frequency is around 78 kHz. The resonant frequency of the PZT, which is also the operating frequency,
is around 55 kHz. Therefore the LC circuit passes the 55 kHz fundamental, yet attenuates higher harmonics.

If the external inductance is too low, a non-sinusoidal primary waveform results, since higher order harmonics
are allowed through the filter. A low value inductor also increases circulating currents and results in lower
efficiency. If the inductance is too large, it causes attenuation of the input voltage to the PZT and increases its
gain requirements.

Frequency Range Setting

The VCO frequency range is programmed with external components R1, R2, and C3. The frequency is
determined by the voltage decay from 1.7 V to 0.7 V at the OSC pin. When the voltage reaches 0.7 V, an internal
current source charges OSC back to 1.7 V. The decay time is determined by the value of C3 and the discharge
currents generated in R1 and R2. An accurate NPO capacitor is recommended for C3 and 1% resistors are
recommended for R1 and R2. The output frequency range can be calculated by equation 2:

[ R1+R2 ]
R1IXR2XxC3

Veomp)

1.7Vx(R1+R2)-V xR1 2)

2 % 1n COMP
(0.7v-v )xR1+o.7v><R2

COMP

With C3 set at 560 pF, R1 at 16 kQ, and R2 at 121 kQ, the frequency range is 51 kHz to 71 kHz, which gives
sufficient operation range.

Analog Dimming of the Lamp

For analog dimming, enable the open-lamp detection by connecting pin 1 to pin 2 of jumper J1 and ground BD1.
Lamp intensity is controlled with the signal VCNTL1.

Referring to Figurel, the RMS lamp current becomes:
[LSVX(R3+R&—W%NTxRﬂn 3)

| -
LAMP /2 x R3 x R6

UCC3976/7 Dual Evaluation Module
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Zero volts on VCNT1 commands full current while 3 V commands minimum current. For the initially configured
EVM, maximum current is 6 mA and minimum current is 2 mA. R6 is selected to be 845 Q using equation 3 and
setting VCNTL1 to 1.5 V and lamp current to 4 mA. With R3 set to 100 kQ, R5 is calculated to be 50 kQ using
equation 3 and setting VCNT1 to 0 V and lamp current to 6 mA. The control-voltage to lamp-current equation
for the EVM is:

| amp(MA) = 6.0 — 1.33 X V1 (4)

Figure 2 shows the normal operation waveforms. The waveforms were take at Vi = 12 V and I app = 5 mA.

00V Md4.00ps Ch2 7 54V
0.0V

Chi 500V & Ch? 1
MiE 1.00 verw Cha 2

Figure 2. Half-Bridge Operation Waveform
CH1: Lamp Voltage; CH2: Primary Voltage; CH3: Primary Current; CH4: OUTN

2.4 Open-Lamp Voltage Programming

It is necessary to suspend power-stage operation if an open lamp occurs, because the piezoelectric transformer
has high gain. The open-lamp detection circuit is composed of voltage divider R10, R12 through R18, R4, R9,
D3, and C5. Resistors R10 and R12 through R18 are multiple series 1-MQ resistors to stand off high voltage.
A 1.5-V comparator at the OPEN pin shuts down the inverter if an open lamp is triggered. The RMS secondary
voltage at which an open lamp shutdown occurs can be calculated by equation 5.

18
(1.5 V o+ VDIODE) x [R10 + 55R, + RO + R4 ©)
vV = RMS
OPEN /2 x (R9 + R4)

With R10 and R12 through R18 at 1 M each, R12 at 2 kQ, and R9 at 8.2 kQ, the RMS value of open lamp
threshold voltage at the secondary is 1220 VRMS.

The value of capacitor C5 should be large enough to filter the sinusoid waveform into dc. For this board, 2.2 nF
was chosen. If C5 is too large, it will take extra time for the OPEN/SD to climb to 1.5 V when the output voltage
hits the open-lamp threshold, which results in a higher output voltage than the set value.

The open-lamp level should be set high enough to avoid tripping during normal operation. Open-lamp detection
is disabled for burst-dimming mode by connecting pin 3 to pin 2 of J1. Connect pin 1 to pin 2 of J1 to enable
open lamp and shutdown for analog dimming application.

UCC3976/7 Dual Evaluation Module 7
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Figure 3. COMP Pin and SD/OPEN Pin During Open Lamp Start-Up
CH1: COMP; CH2: OPEN/SD; CH 3&4: OUTP/OUTN

2.5 Shutdown

The OPEN/SD pin is used for both open-lamp detection and commanded shutdown. When a voltage higher than
2.5V is applied to OPEN/SD through D1, the part enters the shutdown or sleep mode where the oscillator is
inactive and both outputs are high. In this mode, the part draws little current at the VDD pin and the OPEN/SD

pin.

2.6 No-Lock

If the part fails to achieve regulation before reaching minimum frequency (Comp >2.2 V), it causes an internal
retry counter to increment and then attempt another start-up. If the application does not operate normally after
7 attempts, the controller enters an error-induced shutdown state removing power to the load. Figure 4 shows
the waveforms at no lock. Under low input-voltage conditions, the PZT is unable to ignite the lamp at full current.
The waveforms in Figure 4 were taken at 4-V input voltage and 0-V VCNTL1.

Tek Run: 2.00ks/s Sample [NFE
E T.
f T

AN

EF 200V ChZ 1.00V ™M25.0ms Ch3z v s00mv
Ch3 10.0v  Ch4 10.0v

Figure 4. COMP Pin and SD/OPEN Pin During No-Lock Start-Up
CH1: COMP; CH2: OPEN/SD; CH3 & 4: OUTP/OUTN

8 UCC3976/7 Dual Evaluation Module
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2.7

Efficiency — %

2.8

System Efficiency and Frequency Range

Efficiencies and operating frequencies using analog dimming techniques are shown in Figure 5 and Figure 6
using a 400-V lamp. The maximum efficiency can be as high as 89%.

EFFICIENCY FREQUENCY
Vs Vs
INPUT VOLTAGE INPUT VOLTAGE
90 57
4 mA
N\ —
/ / \ 2 mA
55
; — T \ 3mA
3mA / / 5
87 >
3 I
5 mA/ = e 4mA /
3 —
g
86 __— I -
2mA ———
/f N 5 mA / /
85 | 6 mA / /
6 mA
84 52
11 12 13 11 12 13
VDD - Input Voltage - mV VDD - Input Voltage - mV
Figure 5 Figure 6

Burst Dimming

The UCC3976 is primarily intended for analog dimming applications. Burst dimming can be implemented at the
OPENY/SD pin at the cost of open-lamp detection.

Connect pin 2 to pin 3 of J1 to disable the open-lamp detection circuit during burst dimming mode.

To implement burst dimming on the EVM, VCNT1 should be grounded to set maximum lamp brightness. A
low-frequency 0-V to 5-V square wave applied to BD1 modulates the lamp current between zero and full intensity
at the desired frequency. A low-frequency repetition rate of greater than 120 Hz is recommended to avoid visible
flicker. Applying 5 V at BD1 forces the lamp current to zero, where 0 V at BD1 forces maximum lamp current.
The duty cycle of the square wave determines the lamp brightness as a percent of rated lamp current.

UCC3976/7 Dual Evaluation Module 9
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09:31:23

Figure 7. Burst Dimming
CH1: OUTP; CH2: OPEN/SD; CH3: COMP

2.9 Clamp Circuit (Optional)

There is also a clamp circuit to limit the maximum secondary voltage. This circuit is typically not needed since
the CCFL strikes or the open lamp circuit triggers before destructive levels are reached.

If R11 and Q2 are added to the board, the peak clamp voltage for the EVM is given by equation 6:
18

(15 V + Vge) x [R10 + %RI + R9 + R4 ©)

\Y,

CLAMP — R9 PEAK
The peak clamped voltage for the evaluation board is 2200 V.
Figure 8 shows the waveforms when clamp circuit is active.

Tek STTH 500 S/5 1 Acqs .
I T

: ; : . 14 208 ms
| @: 656ms
| .
I

C1 RM35
960V

C2 Mean
962mv

1+ T ‘ \ | I i\ il EI “

C2 RMS
1.078 V

. ; . . | C1RMS
*"‘*“”“"‘Lﬂ’"*‘“‘ e el 60 v

\
|
\
: : ) [ : )
; ; i | ; ]
ChT  1.00kY T.00V M 100ms Chi F  -380V §jun 2001
14:06:16

Figure 8. Clamp Circuit During Open-Lamp Start-Up
CH1: Lamp Voltage; CH 2: Comp

10 UCC3976/7 Dual Evaluation Module



{'f TeEXAS
INSTRUMENTS SLUU108 — November 2001

3 Push-Pull Design With the UCC3977 Controller

A complete schematic for the UCC3977 EVM is given in Figure 9. Recommended part lists are provided in
Table 2. The evaluation board components can be modified depending on the application requirements.

The frequency-range, open-lamp voltage programming, no-lock, shutdown, analog-dimming setting, and the
clamp circuit are all designed with the same values as the UCC3976 half-bridge circuit.

A supply between 4 VDC and 8 VDC is required for this board to operate a 520-V cold-cathode fluorescent lamp
(CCFL) from 2 mA to 6 mA.

D6 R27 R28 R36 R29 R35 R30 R34 R31
MMSD914T1 1M 1M 1M 1M 1M 1M 1M 1M
J_ < M MWV MN— WNW——WWWN——WV— W M 1 LAMP_HV1
=—c7 R21 é R22
2.2 nA 8.210 S2ia
W 10ch
E5 lll
VIN ' 5 |
FMMT4914 P9 TP10 VDD
<72 R20 o 3 o
210 €10 1 2 L2
SEE 0.1pF —| Pzt |F1 a7
WH
o1 NOTE 1 -
2o——— " TP5 TP6 TP7 TP8
o o) o o
D4 vz
E6 MMSD914T1 ucesorr 1
BD2 ! OPEN/SD VDD 7
— AR T T oms
220 S o4A 3 <
osc A :
J_ v R19 SI4936ADY |2 5
C12 22Q 4 Q4B
L R25 | 560pF 5 R26 MN SI4936DY
2 1600 S12tio
ci1 cs
220 pF oas
Il |
Il | —H—|
2 R32 R23 R33 D5
£7 <~ 100 I 49910 8450 BAV99 LAMP_LV
VCNT2 AN AN AN H—I
TP15 472

GND
UDG-01116

Figure 9. Evaluation Module Schematic for UCC3977

3.1 Push-Pull Inductor Selection

The push-pull topology requires a different approach for calculating the external inductor values. Referring to
Figure 1, Q4A and Q4B are driven out of phase at 50% duty cycle. When Q4A is on, current is ramped up in
L2 as shown in Figure 10. During the next switch cycle Q4B is turned on, Q4A is turned off, and the energy stored
in L2 is transferred through the piezoelectric transformer (returning to ground through L3). L2 resonates with
the piezoelectric primary capacitance forming a half sinusoid at Q4A’s drain and across the transformer. In order
to achieve zero-voltage switching, the drain voltage must return to ground before the next switching cycle. This
dictates that the LC resonant frequency must be greater than the switching frequency.

1
L < 7
4><:r52><f2><CP @

In the EVM with a 55-kHz switching frequency and 105-nF piezoelectric transformer, L2 and L3 must be less
than 80 pH for zero-voltage switching, so 47-pH inductors are used.

UCC3976/7 Dual Evaluation Module 11
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Figure 10 shows the normal operation waveforms, which were taken at V| =4 V and I opmp = 5 MA.

4 H H H H H
Chi 1.00KV &% Ch2 10.0V Md4.00us ChZ 5 5.4V
Ch3  1.00 vQ&% Ch4 20.0V

nMathl 20,0V 4.00us

Figure 10. Push-Pull Operation Waveform
CH1: Lamp Voltage; M1: Primary Voltage; CH2: Voltage of P to GND; CH3: Current Through L1

3.2 System Efficiency

Efficiencies and operating frequencies using analog-dimming techniques are shown in Figure 11 and Figure 12
using a 520-V lamp. The maximum efficiency can be as high as 88%.

MEASURED EFFICIENCY MEASURED FREQUENCY
Vs Vs
INPUT VOLTAGE INPUT VOLTAGE
90 T ‘ 61
5mA
6 mA
60 2mA
8B — — ‘/
\\ N 3mA ps /
© \ I \ x 59 | 4mA —
T 80 e N l //
— !
g \ 4mA 5 \ g -
5 ~ r— g
B M= s
i}
5 \ 3mA 5 57 = = — —
o \ ) \] L~
: T~ 2o ] emA
65 | 2mA N 5mA
\ 55
60 54
4 5 6 7 8 4 5 6 7 8
VDD - Input Voltage — V VDD - Input Voltage — V
Figure 11 Figure 12

12 UCC3976/7 Dual Evaluation Module
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3.3 Evaluation Module Component Placement

Figure 13 shows the component placement for the EVM. Pin numbers and component polarities are also shown.
The top part is for a half-bridge circuit with UCC3976 and the bottom one is for a push-pull circuit with UCC3977.
Table 1 lists the parts values of the UCC3976/7 EVM as initially configured. These values can be modified to

meet the application requirements.

TOP SIDE
[t 4,250 B
UCC3976 HALF—BRIDGE EVALUATION MODULE
wmp_v O
VIN1 ! N & r \ P12
BD1 "ro '._ u1 :% \J m
O c6 [ c4 | [R5 |o| R6 — P11 =
VONT1  [R3 | o |la|e ‘ 2 | 8 a1 CAUTION: HIGH VOLTAGE )
rP14 (=) GND |R11 o ||®® .| R160[R12|R13|R14]|R15|R16 | R17[R18]| LAMP_HV

2.500

TEXAS INSTRUMENTS
SLUP150 REV. A

™9 LAMP_LV1
- | @ - -0
BD2 |&|5 u T2
O c11] c8 |[R23]a] R33 o -
P13 i
ventz - [R32 o |[glal | ps Q4 P10 . e
™15 (=) onp | R2e| © |[=]e K R27 [R28| R36 [R29 | R35[R30 R34 [R31]  |avp_ 1

UCC3977 PUSH

- PULL EVALUATION MODULE

BOTTOM SIDE

Figure 13. Parts Placement for the UCC3976/7 Dual Evaluation Module

UCC3976/7 Dual Evaluation Module

13



SLUU108 — November 2001

{'f TExAs
INSTRUMENTS

Table 1. UCC3976/7 Evaluation Board List of Materials

Reference Qty Description Manufacturer Part Number
C1, C9 2 Ceramic, X7R, 10 pF, 25V, 20%, 1812 Taiyo Yuden TMK432BJ106MM-T
C2, C10 2 Ceramic, X7R, 0.1 pF, 16 V, 10%, 0805 Vishay VJ0805Y104KXJAT
] C3, C12 2 Ceramic, NPO, 560 pF, 25 V, 5%, 0805 Vishay VJO0805A561IXXAT
Capacitor ca, C8 2 | Ceramic, X7R, 47 nF, 16 V, 10%, 0805 Vishay VJ0805Y473KXJAT
C5,C7 2 Ceramic, X7R, 2.2 nF, 16 V, 10%, 0805 Vishay VJ0805Y222KXJAT
C6, Cl11 2 Ceramic, X7R, 220 pF, 16 V, 10%, 0805 Vishay VJ0805Y221KXJAT
R1, R25 2 Metal film, 16 kQ, 0.125 Q, 1%, 0805 Vishay CRCWO08051602F
R2, R26 2 Metal film, 121 kQ, 0.125 Q, 1%, 0805 Vishay CRCWO08051213F
R3, R32 2 Metal film, 100 kQ, 0.125 Q, 1%, 0805 Vishay CRCWO08051003F
R4, R22 2 Metal film, 2 kQ, 0.125 Q, 1%, 0805 Vishay CRCWO08052001F
R5, R23 2 Metal film, 49.9 kQ, 0.125 Q, 1%, 0805 Vishay CRCWO08054992F
Resistor R6, R33 2 Metal film, 845 Q, 0.125 Q, 1%, 0805 Vishay CRCWO08058450F
R7, R8, R19, R24 4 Metal film, 22 Q, 0.125 Q, 1%, 0805 Vishay CRCWO080522R1F
R9,R21 2 Metal film, 8.2 kQ, 0.125 Q, 1%, 0805 Vishay CRCWO08058201F
R10, R12-R18,
R27-R31, 16 [ Metal film, 1 MQ, 0.125 Q, 1%, 0805 Vishay CRCWO08051004F
R34-R36
R11, R20 0 Not used, 0805 Vishay CRCWO08052001F
) D1, D3, D4, D6 4 Diode, 100 V, 0.2 A, SOD-123 Motorola MMSD914T1
Diode D2, D5 2 Dual diode, 70 V, 0.15 A, SOT-23 Motorola BAV99LT1
L1 ** 1 39 uH, D75C Toko 646CY-390M
Inductor L2, L3 ** 2 47 yH, D75C Toko 646CY—-470M
Q1 * 1 Dual, (N/P channel), SO-8 Vishay Si4542DY
MOSFET Q2,Q3 0 Not used, SOT-23 Zetex FMMT491A
Q4 ** 1 Dual, (N/N channel), SO-8 Vishay Si4936ADY
Transformer T1, T2 2 Transformer, piezoelectric, 35 X 8.5 X 3.1 mm Panasonic EFTU14ROMO02
Ul ** 1 Backlight controller, 8-Pin TSSOP TI UCC3976
Ic U2 ** 1 Backlight controller, 8-Pin TSSOP TI UCC3977
PCB — 1 | FR4,.032, SMOBC, see fab Any SLUP150.R-A
J1, 32 2 Header, 25mil Sullins PTC36SAAN
Jumper Shorts Jumper 2 Shorts jumper, N/A Sullins STCO2SYAN
TP1, TP2, TP5,
Terminal TP6, TP9, TP10, 7 PCB black PK100, N/A William Hughes | 200-203
TP11, TP12
14 UCC3976/7 Dual Evaluation Module
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4

4.1

Appendix

Layout Consideration to Avoid Oscillations Due to Output Capacitance

There is a very small capacitance in a PZT output, (about 15 pF for a Panasonic PZT). For a CCFL system, there
are many parasitic capacitances from the lamp to ground along the length of the lamp. These parasitic
capacitances influence resonant operation and contribute to the output voltage. If the wires to the lamp are long
and these parasitic capacitances are not constant, output voltage can jitter and an output voltage envelope
appears, as shown in Figure 14 trace 1. Due to the nonlinear characteristics of CCFL, small lamp voltage
changes result in large current changes, as shown in Figure 14 trace 2.

If these types of oscillations occur, the high voltage wire to the lamp should be shortened and the parasitic
capacitance should be kept constant. Putting a shield around the lamp and letting the ground return wire run
along the shield also helps.

Tek 5.00MS/s
fr

H § i

il

W30.0ps Chd £ 120mv

Figure 14. Envelope
CH1: Lamp Voltaage, CH2: Drive Signal, CH3: Lamp Current

UCC3976/7 Dual Evaluation Module 15
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Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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