MPQ20056

Low-Noise, High-PSRR, 250mA
Linear Regulator
AEC-Q100 Qualified

The Future of Analog IC Technology®

DESCRIPTION

The MPQ20056 is a low-dropout linear regulator
that supplies up to 250mA current with a 100mV
dropout voltage and can operate from 2.5V to
5.5V input. The output voltage is preset at 1.8V,
2.5V,3.3V or adjustable for the two different
packages. An external resistor divider can adjust
the output voltage from 0.8V to 5V.

An internal PMOS pass element allows for a low
150pA ground current, making the MPQ20056
suitable for battery-powered devices. Other
features include low-power shutdown, short-
circuit protection, and thermal protection. The
MPQ20056 is available in a 2mmx2mm 8-pin
QFN and a 5-pin TSOT23-5 packages.

FEATURES

e Guaranteed Industrial/Automotive Temp.
Range Limits

Up to 250mA Output Current

Low 100mV Dropout at 250mA

Low 150uA Ground Current

Low Noise: 13uVrus typical (10Hz to 100kHz)
63dB PSRR @1kHz

Stable with Ceramic Capacitor

Excellent Load/Line Transient Response
Current Limiting and Thermal Protection
Fixed output voltage 1.8V, 2.5V, and 3.3V.
Adjustable Output Voltage from 0.8V to 5V
Using an External Resistor Divider

e Available in AEC-Q100 Qualified Grade

APPLICATIONS

Notebook Computers

Cordless Phones

Cellular Phones

Wireless Communication Equipment
Hand-Held Instruments

All MPS parts are lead-free, halogen free, and adhere to the RoHS directive. For
MPS green status, please visit MPS website under Quality Assurance. “MPS”
and “The Future of Analog IC Technology’” are Registered Trademarks of
Monolithic Power Systems, Inc.
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OMPQZOOSG — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

ORDERING INFORMATION

Part Number* Package Top Marking
MPQ20056GG-18 QFN8(2x2mm) BK
MPQ20056GG-18-AEC1 QFN8(2x2mm) BK
MPQ20056GJ-25 TSOT23-5 ALA
MPQ20056GJ-25-AEC1 TSOT23-5 ALA
MPQ20056GJ-33 TSOT23-5 AFT
MPQ20056GJ-33-AEC1 TSOT23-5 AFT
MPQ20056GG-33 QFN8(2x2mm) BV
MPQ20056GG-33-AEC1 QFN8(2x2mm) BV
MPQ20056GJ TSOT23-5 AWZ
MPQ20056GJ-AEC1 TSOT23-5 AWZ

* For Tape & Reel, add suffix —Z (e.g. MPQ20056GG-18-2)

PACKAGE REFERENCE
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OMPQZOOSG — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

ABSOLUTE MAXIMUM RATINGS @

VIN, EN, FB t0 GND ..........cuvvvvrnnnns -0.3V to +6V
OUTtoGND......cooevveveenn. -0.5Vto (Viy + O.5V§
Continuous Power Dissipation ..... (Ta=25°C) @
QFNB8 (2X2MM) e 1.6W
TSOT23-5 ..t 0.57W
Junction Temperature.......................... 150°C
Storage Temperature Range ..... -65°C to 150°C
Lead Temperature (Soldering, 10sec)........... 260°C
ESD SUSCEPTIBILITY®

HBM (Human Body Mode)...............eeueeennnes 2kvV
MM (Machine Mode) .........ccccccvieeieieeeneeennn, 200V
Recommended Operating Conditions @
Supply Input Voltage...........cc......... 2.5V to 5.5V
Enable Input Voltage ..............cc..eeees 0V to 5.5V

Operating Junction Temp. (T;). -40°C to +125°C

Thermal Resistance(S) 0;n 0O

QFNS (2X2mMm).......cocveverenenn. 80......16...°C/W
TSOT23-5.. i 220....110..°C/W
Notes:

1) Exceeding these ratings may damage the device.

2) The maximum allowable power dissipation is a function of the
maximum junction temperature T; (MAX), the junction-to-
ambient thermal resistance 6,4, and the ambient temperature
Ta. The maximum allowable continuous power dissipation at
any ambient temperature is calculated by Pp (MAX) = (T,
(MAX)-Ta)/0;a. Exceeding the maximum allowable power
dissipation will cause excessive die temperature, and the
device will go into thermal shutdown. Internal thermal
shutdown circuitry protects the device from permanent

damage.
3) Devices are ESD sensitive. Handling precaution
recommended.

4) The device is not guaranteed to function outside of its
operating conditions.
5) Measured on JESD51-7, 4-layer PCB.

MPQ20056 Rev.1.12
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mP OMPQ20056 — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

ELECTRICAL CHARACTERISTICS
VIN:VOUT+0-5V or V|N:2.5V, EN=V|N, VOUT =1.8V or 3.3V. TJ='4OOC to +1250C, Typlcal values are at
T;=25°C, unless otherwise specified.

Parameter Condition Min Typ | Max Units
Input Voltage 2.5 5.5 \%
Input Under-Voltage - _
Lockout VN rsing, Vour=1.8V 1.95 2.3 V
Hysteresis of UVLO 160 mV
FB Voltage Vour=0.8V, loyr=1mA, T;=25°C 0.784 0.8 | 0.816 V
Vour=0.8V, lour=1mA, -40°C<T;<+125°C 0.776 0.824 \%
IOUT:lmA, TJ:25°C -2 2 0
Output Voltage Accuracy lour=1mA, -40°C<T;<125°C 3 3 )
Maximum Output Current Continuous 250 mA
Short-Circuit Current Limit Vour=0, V|\22.5V 350 550 850 mA
TR
In-Regulation Current Limit \\;OLva%n\t/hm 4% of normal output voltage | 44, 550 | 800 mA
INTY-
lout=0.1MA 150 250
Ground Current lour=250mA 520 330 MA
Dropout Voltage® lour=250mA, T,=25°C 100 | 150 v
Vour=3.3V, -40°C<sT;<125°C 100 200
Line Regulation” Vin _from Vourt0.5V or 2.5V to 55V, | ¢ 0.15 %IV
lour=100mA,
. | from 100mA to VOUT:1-8V1 3.3V -0.3 0.3
Load Regulation@Vtyp® our %
gulation@Vtyp 250mA Vour=2.5V -0.4 0.4 °
5 . lout=100mA, f ranges | Vour=1.8V 20
Output-Voltage Noise from 10Hz to 100kHZ | Vour=3.3V 35 HVrus
Vour = 1.8V, 25V, IflOOHZ 65
© =1kHz 63
PSRR 3.3V — dB
Lo = 250mA f=10kHz 63
out f=1MHz 33
_ T,=25°C 0.1 0.3
Shutdown Supply Current V\n=+5.5V “40°C<T,<125°C 10 30 MA
EN Pin Current , Enabled Vin=Ven=15.5V 0.1 0.3 A
. Cout=4.7yF, Vour=1.8V 100 300
Startup Time Vout=10% to — VS
90%Vournvom) Vour=3.3V, 2.5V 100 450
EN Logic High 1.5
EN PIN Threshold EN Logic Low 04 \%
Thermal Shutdown® 150 °C
Thermal Shutdown o
Hysteresis(g) 20 C
Notes:
6) Dropout Voltage is defined as the input to output differential when the output voltage drops 100mV below its nominal value.
\Y) -V
7) Line Regulation=__ | OYTVivwwo ]~ OUT[Vivan | x (%1 V)
[VIN(MAX) - VIN(MIN)j| X VOUT(NOM)
\Y -V
8) Load Regulation= OUT[lourquno | OUTlourqum | x (%)
VOUT(NOM)
9) Design guarantee, no test in production
MPQ20056 Rev.1.12 www.MonolithicPower.com 4
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mP OMPQ20056 — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

PIN FUNCTIONS

S:SN#; Pin # Name |Pin Function

(2x2mm) TSOT23-5

Explc;sed 2 GND Ground. Connect exposed pad to GND plane for optimal thermal
Pad performance.
2 3 EN Regulator Enable Control Input. Drive EN above 1.5V to turn on the

MPQ20056. Drive EN below 0.4V to turn it off. Do not float the EN pin.

Regulator Input. Supply voltage ranges from 2.5V to 5.5V. Bypass with a
3,4 1 VIN 2.2uF capacitor. These pins must be externally connected for proper
operation even if they are internally connected.

Regulator Output. Bypass with a standard 4.7uF ceramic capacitor to GND.

56 5 vouTt Connect all the pins together externally.
7 NC No Connection. Leave this NC pin open.
8 4 FB Feedback Input. Connect FB to the center point of the external resistor
divider. The feedback threshold voltage is 0.8V.
MPQ20056 Rev.1.12 www.MonolithicPower.com 5
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OMPQ20056 — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

TYPICAL PERFORMANCE CHARACTERISTICS
Vin=2.5VI3.7V, Vour=1.8V/3.3V, To=25°C, unless otherwise noted.

Load Regulation

Line Regulation

Voltage Dro d
VOUT=3.gV Ppe

V=25V, Vo, =1. lour=50mA
1.0 1.90 300
0.8 .
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Load Regulation Line Regulation Vout vs. Ta
V,=3.5V, vougT=3.3v | oyr=50mA g
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e 2 332 e
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LOAD CURRENT (mA) INPUT VOLTAGE (V) T, TEMPERATURE (°C)
Ig Current vs. VEg Voltage vs. Current Limit vs.
Temperature Temperature Temperature
200 0.90 700
180 0.84 2640
g = c
160 W o.78 £ 580
I
@ 140 o Q072 Z 520
3 / = i
120 0.66 3 460
100 0.60 400
40 10 20 50 80 110 140 -40 10 20 50 80 110 140 40 10 20 50 80 110 140
Ta TEMPERATURE (°C) Ta TEMPERATURE (°C) Ta TEMPERATURE (°C)
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OMPQ20056 — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

me

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin=2.5V, Vour=1.8V, Tp=25°C, unless otherwise noted.

Load Transient

Steady State Steady State
louyTt = 0.5A VIN=5.5YV, loyT = 0.5A louyTt = 10mA-0.2A
v v v
P o Vingl »
svidiv.®| :
Vin VIN
2V/div_ m e 2\\;’div_ﬁ
OUT, : ;
------ sl 10mVidiv. Iy g :
9 Vourgl b e 4
1:///%91-ﬁ 1V/div.
iv. 3 s ——— ————————
loyr louT.. lout
0.5A/div. * 05A%lIJVT B 0.1A/div.”
40ps/div. 40ps/div. 100us/div.
Enable On Enable Off Short Output
loyT = 0.4A loyt=0.4A loyt=0.2A
. : 3
VN v N
1 |Nm ............. V, D ]
2V/div. ; : IN S
V. 2Vidiv. : 2VIdiv.” o
............................
VEN vV |
2Vidiv. 2Vidi. f_ ' ’
VouTp) :
1VIdiv.
Vour b /T S Vours| \-
2\1%?\7. & - 2vidh,” : |
[y VR loyt: e INg
0.5AN, 0.5A, 0.5A/div.
100ps/div. 100ps/div. 40ps/div.
Power Ramp Up Power Ramp Down Short Output Recovery
loyT = 0.4A loyt=0.4A loyt=0.2A
u E E u u
f E ‘ .................. ¢ 2VI\(:|N_]
Vingf , | Vingf vl o :
2V/div. E 2V/div. . e B :
i ] 1Y/%UT9 .....................
VOUTE!'—"'""_"‘ V, V.
1V/idiv. | 1V%lil\;l: m,
loyt - - In_
0.5A7div. “| 0.5a00T | — 0.5A/iv.”
10ms/div. 1ms/div.

4ms/div.
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OMPQ20056 — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin=3.7V, Vour=3.3V, T,=25°C, unless otherwise noted.

Load Transient

Steady State Steady State
louT = 0.5A loyT=0.5A loyT = 50mA-0.2A
[ [ ]
.......... Vingb i v b
Faani? ] IN . .
VINH 5V/div. | 2¥/ div.T : | :
2V/divl D R R R R e Ouﬂm‘ i . VA AANANAAS
1 20mVidiv. :
I ]
ouT | 1
v | 2Vidiv. 7} )
ZV%lIJVTE' .....................
loyt louT - IN_
0.5A/iv. “} OSA%LIJVT 1 0.1A/div.”
40ps/div. 40us/div. 40us/div.
Enable On Enable Off Short Output
IOUT =0.4A IOUT =0.4A
u U [i
Do PO S T LI T
LM N vy
V|N VlN VlN
zv\/;j iv. D 2Vidiv. Y 2v/div."
EN | VEN :
DV, Bt stoss - o ]
/ ' . Ve -
Vour ; V, L
2vidiv B[ ; . vid, °
loutfs : ' loyt f I b
: i IN
0.5A/div. 0.5A/div. 0.5A div.BI
40ps/div. 40us/div. 20ps/div.
Power Ramp Up Power Ramp Down Short Output Recovery
IOUT =0.5A IOUT =0.5A
U v
Vin gl Vin-|
2V/div.m 2V/div.E : D] ]
Vouyr Vout i} Vo, e .
2V/div. e 2V/div. E 2V/div. E
lour . louT - :
05A/d|v  Jesisttmtntimsteiartontl .+ e e ] 05A/d|v 4 - - e 0 5AI%LIJVTE1 e Eooee ]

2ms/div.

4ms/div.

100ps/div.
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mP "MPQ20056 — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

TA=25°C, unless otherwise noted.

PSRR PSRR
Vin=5V, Vour=2.9V, loyr=10mA ViN=3.5V, Vour=1.8V, loyr=10mA
70 70
60 60 =
50 = __50
T 40 3T 40 -
£ 30 & \
E 20 i % 22 N
10 10
0 0
-10 -10
01 1 10 100 1000 10000 01 1 10 100 1000 10000
FREQUENCY (kHz) FREQUENCY (kHz)
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mP OMPQ20056 — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

FUNCTIONAL BLOCK DIAGRAM

VIN Divider QUT
INPUT ) r 5 7 OUTPUT
)
C1
Current : : c2
Limit FB
g UvLO | | 6 T C3
Enable | | o
Control Reference ———+ ¢ |
Amp | I
EN T
EN 4
Thermal GND | 3
Protection
MPQ20056_33/25/18 \Y
Figure 1: Fixed Output Functional Diagram
VIN ouT
INPUT OUTPUT

2 7
C1 C2
Current
Limit FB
1; UVLO 6 T e

Enable
Control Reference —+
Thermal GND | 3

EN T
Protection

MPQ20056 \Y%

Error
Amp

EN

Figure 2: Adjustable Output Functional Block Diagram
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mP5°MPQ20056 — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

OPERATION

The MPQ20056 is a low-dropout linear regulator
that can supply up to 250mA current, which
makes it suitable for very low voltage, low
quiescent, low noise, and high PSRR
applications, such as wireless LAN transceivers,
notebook computers, smartphones, and other
low-power electronics.

The MPQ20056 uses an internal PMOS as the
pass element and includes both thermal
shutdown and an internal current-limiting circuit.

Dropout Voltage

Dropout voltage is the minimum input to output
differential voltage required for the regulator to
maintain an output voltage within 100mV of its
nominal value. Because the PMOS pass element
behaves as a low-value resistor.

Shutdown

The MPQ20056 can be switched ON or OFF by a
logic input at the EN pin: Logic high turns the
regulator on and logic low turns it off. Tie the EN
pin to VIN if the application does not require the
shutdown feature. Do not float the EN pin.

Current Limit

The MPQ20056 includes a current limit structure
that monitors and controls the PMOS gate
voltage to limit the guaranteed maximum output
current to 0.4A.

Thermal Protection

Thermal protection turns off the PMOS when the
junction temperature exceeds 150°C, allowing
the IC to cool. When the IC’s junction
temperature drops by 20°C, the PMOS will turn
on again. Thermal protection limits total power
dissipation in the MPQ20056. For reliable
operation, limit the junction temperature to a
maximum of 125°C.

Load-Transient Considerations

The output response of the load-transient
consists of a transient response and DC shift—
the MPQ20056's excellent load regulation
effectively limits the DC shift. The output voltage
transient depends on the output capacitor’s value
and ESR. Increasing the capacitance and
decreasing the ESR will improve the transient
response.

MPQ20056 Rev.1.12
4/12/2018
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mP5°MPQ20056 — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

APPLICATION INFORMATION

Setting the Output Voltage

The output voltage of the MPQ20056 is preset to
1.8V, 2.5V or 3.3V by internal resistor divider.
The output voltage also can be adjusted by using
an external resistor divider (R1 and R2 in Figure
3).

VOUT

R1

MPQ20056 FB

R2

GND

Figure 3: Setting the Output Voltage
However, the sum of R1 and R2 should not
exceed 10kQ to minimize their impact on the
internal resistor divider. For an accurate output-
voltage setting, use 1kQ (x1%) for R2, and
determine R1 with:

R1=R2 x (Mj
Ves

For example, for a 1.1V output voltage, R2 is 1kQ,
and R1 is 374Q. You can select a standard 374Q
(x1%) resistor for R1.

Power Dissipation

The power dissipation for any package depends
on the thermal resistance of the case and circuit
board, the temperature differential between the
junction and ambient air, and the rate of air flow.
The power dissipation across the device can be
represented by the equation:

P = (Vin = Vour Jxlour

The allowable power dissipation can be
calculated using the following equation:

I:)(l\/IAX) = (TJunction_TAmbient)/ 014

Where (Tiuncion = Tamben) IS the temperature
differential between the junction and the
surrounding environment, 6ia is the thermal
resistance from the junction to the ambient
environment. Connecting the exposed GND pad
to a large ground pad or plane helps to channel
away heat.

Output Capacitor Selection

The MPQ20056 is specifically designed to work
with a standard ceramic output capacitor to save
space and improve performance. Use a 4.7uF
ceramic capacitor for most applications. Larger
output capacitors will improve load transient
response and reduce noise at the cost of
increased size.

MPQ20056 Rev.1.12
4/12/2018
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OMPQZOOSG — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

TYPICAL APPLICATION CIRCUITS

2.2V -55V 18V [
V'N| ! l - ui"“ u1 Mhira, - EIVOUT
o1 _I_ IN OUT o2
GND @ L 22T MPQ20056 I EIGND
= I‘TgOk = Ine G L =
. 1 470pH
EN [} 2EN Fal8
GND
-|-1
Figure 4: 1.8V Fixed Output Application (QFN-8L)
VIN 29V =55Vl Ul oyrpld 2.5V 1—El VOUT
il 75
R3; 7u
GND 2.2uF 1 GND
B% nst 22 L MPQ20056 - FE
- B ="-=c3
33QpF =
EN [ 3 {EN FB|4
GND

f

Figure 5: 2.5V Fixed Output Application (TSOT23-5L)

VIN | 3——1 37V-55V 4 33V [
, IN U1 ouTl® ; vout
C1 Cc2
GND E':l o 4 22F MPQ20056 4.7uF Eleno
= s = C3== =
= 100k N
3 |4
EN [} EN FB
GND

lz

Figure 6: 3.3V Fixed Output Application (TSOT23-5L)
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EN

MPQ20056—J

2.5V
ouT |2

FB|4

GND R2
JZ 10k

Figure 7: Adjustable Output Application (TSOT23-5L)
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mP OMPQ20056 — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

PACKAGE INFORMATION
QFN8 (2X2mm)

< 1.90 > 0.25 | 045 | PIN 11D
PIN 11D ~ 2.10 0.45 0.65 /_ SEE DETAIL A
MARKING \[
4 0.18 v DI I s
0.30 —A_s e K
Y +D. | 1§yc
[ . [ 1.90 050 A | — | | | & | 105
PIN 11D ~ 2.10 BSC y _ : 1.25
INDEX AREA ! — ) ! ]
| | Y
! | 5[ ) | 4
I f
JOP VIEW BOTTOM VIEW
y PIN 1 ID OPTION A PIN 11D OPTION B
0.80 R0.20 TYP. RO0.20 TYP.
¥ 1.00 - ‘ /
0.20REF— ([ ] [ [ [] j_‘L l../ )/ (-'/ ~)
$ 0.00 O ) S
0.05 g .
SIDE VIEW DETAIL A
«—1.90 NOTE:
o.7o#+»‘ <0.60 > 1) ALL DIMENSIONS ARE IN MILLIMETERS.
¥ 2) EXPOSED PADDLE SIZE DOES NOT INCLUDE MOLD FLASH.

3) LEAD COPLANARITY SHALL BE 0.10 MILLIMETER MAX.
4) DRAWING CONFORMS TO JEDEC MO-229, VARIATION VCCD-3.
5) DRAWING IS NOT TO SCALE.

0.50::r|;i—:| —————— :—«-«—I::;;l —1.20
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mP OMPQ20056 — LOW-NOISE, HIGH-PSRR, 250mA LINEAR REGULATOR, AEC-Q100 QUALIFIED

PACKAGE INFORMATION

TSOT23-5
0.60 0.95
- 2.80 > TYP | - F‘BSC"
- 3.00 v |
\
> | 2 1.20 !
' I v i A e [ e N 9
| |
s i 3 A Y |
| |
1.50 2.60 2.60
] ____T____ — [ 170 3.00 _____'!_____'_TYP
i ) v !
' \ B _.__-__!_.______V_
1 3 |
I
TOP VIEW RECOMMENDED LAND PATTERN

\
0.84 ]
050 —1.00 MAX
— j_ v __L 0.09
H— L SEATING PLANE j—w
440-30 e ~>‘ 0.95 BSC F LO-OO
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5) DRAWING CONFORMS TO JEDEC MO-193, VARIATION AA.
DETAIL “A” 6) DRAWING IS NOT TO SCALE.
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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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