NUPC

CMOS LSI ZDECO SM5864AP
Digital Audio D/A Converter

NIPPON PRECISION CIRCUITS LTD.
OVERVIEW PINOUT
The XDECO SMS864AP D/A converter is a ~
high-speed converter for digital audio systems acia [ 1] 28] omm
fabricated using NPC’s molybdenum-gate CMOS WeK! E ;_;J DINL
process. A selectable operating frequency and COMPN E E Ko
balanced outputs allow the TDECO SM5864AP to s E E) OV
be adapted to a wide range of applications.

MUTEL E 24| XTO
The ZDECO SM5864AP is designed to be used wuren [o] =1
with a digital eight-times oversampling filter and
bhas two serial inputs for left- and right-channel ovss [7] smsessap [z2] xvss
data. The serial input data format consists of 20-bit DVDD | 8 21) XVOD
words in 2s complement, with the most significant RSTN E ' E XasL
bit first. AVDD1 |10 E AVDD4

The ZDECO SMS58G4AP linearly interpolates the
input signal at a high multiple of the original
sampling frequency and then requantizes the result-
ing signal. A fourth-order noise shaper is used to
remove most of the quantizing noise before the
signal is output as a pulsewidth-modulated (PWM)
waveform. Quasi-symmetrical PWM outputs allow
the use of low system clock frequencies.

The ZDECO SM5864AP has a complementary out-
put mode that produces a single low-distortion,
high-linearity output channel.

The ZDECQO SM5864AP operates from a single
5 V supply and is available in 28-pin plastic DIPs.

FEATURES

¢ Two-channel D/A converter

* Designed for use with a digital eight-times over-
sampling filter.

¢ Quasi-symmetrical PWM outputs

* High-accuracy pulsewidth-modulated output

384fs, 768fs, 512fs or 1024fs selectable system

clock frequencies

On-chip crystal oscillator circuit

Fourth-order, 32fs noise shaper

TTL-compatible inputs and outputs

Molybdenum-gate CMOS process

Single 5 V supply

28-pin plastic DIPs
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PACKAGE DIMENSIONS

Unit: mm
Plastic DIP28
0
oooooooonaoanon };
g o
~
Do——|——o| 3 3
o | s
uuuuuuu froroTrorere
[ 37.3:02 I e
[y}
o
“
150938 i
; i —
3]: e
)
o i
' { 254 0.45:0.1 &)
N ol a
~l "
ol ~

NIPPON PREGISION CIRCUITS LTD.—1



CMOS LS| TDECO SM5864AP

BLOCK DIAGRAM
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CMOS LS| TIDECO SM5864AP

PIN DESCRIPTION

Number Name ) Description

i BCK] Bit clock input Da}a is latched into the input shift registers on the rising edge of BCK,
Intemal pull-up resistor

N WCKI V\llord clock inpul Words are latched into the converter input registers on the falling edge
of WCKI. intemal pull-up resistor

3 COMPN PWM output mode select input Infernal pull-up resistor

4 TSTN Test input. Tie HIGH or leave open. Intemal pull-up resistor

5 MUTEL Lefichannel mute control output

6 MUTER Right-channe! mute control output

7 DVSs Digital ground

8 DVDD Digital supply

S RSTN Resel input. Active-LOW. Internal pull-up resistor

10 AVDD1 Analog supply 1

A LOA Lefl-channel positive PWM output

12 AVSS1 Analog ground 1

13 LOBN Lefichannel negative PWM output

14 AVDD2 Analog supply 2

15 AVDD3 Analog supply 3

16 ROBN Right-channe! negative PWM output

17 AVSS2 Analog ground 2

18 ROA Rightchannel positive PWM outpul

19 AVDD4 Analog supply 4

20 X3Sk Clock frequency select input Internal pull-up resistor

21 XvDD Clock supply

2 XVsSs Clock ground

23 XTl Crystal oscillator or extemal clock input

24 XTO Crystal oscillator output .

25 XDIVN System clock frequency select inpul Infemal pull-up resisior

26 CKO 384fs or 512fs clock output

27 DINL Left-channel serial data input Intemal pull-up resistor

28 DINR Right-channel serial data input. Intemal pull-up resistor

Note
fs is the sampling rate. fs is normmally 44.1 kHz for CD data.
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SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage range DVoo, AVpp, XVoo -0.3 10 7.0 \
Input voltage range for all inputs except XTi Vint DVgs — 0.3 to DVpp + 0.3 \Y
XTI input voltage range Ving XVgs — 0.3 fo XVpp + 0.3 v
Power dissipation Po 250 mwW
Operating temperature range Topx —20 to 80 deg. C
Slorage temperature range Tsyg —40 fo 125 deg. C
Soldering tfemperafure Tswp 255 deg. C
Soldering time tsip 10 5
Recommended Operating Conditions
T, = 25 deg. C
Parameter Symbol Rating Unit
Supply voliage DVop, AVpp, XVpp 5 v
Supply voltage range DVpp, AVop, XVpo 475 to 525 v
DVpo ~ XVop,
DVoo — AVpp,
Supply voliage differential )[()\\/,ZZ - ;\(\\;g;’ 0.1 fo 0.1 v
DVss — AVss,
XVss — AVss

Note

All power supply pins (VDD and VSS) should be connected to the same external power supply.

DC Electrical Characteristics

DVss = AVss = XVss = 0 V, DVpp = AVpp = XVpp = 475 to 5.25 V, T, = =20 to 80 deg. C unless

otherwise specified

. " Rating
Parameter Symbol " Condition Unit
min typ max

Digital circuitry supply curent Ioop - 2 35 mA
DVpp = AVpp = XNop = § Y,

Analog circuitry supply current Ippa fxm1 = 49.2 MHz, no load. XDIVN is - 25 5 mA
LOW. X3SL is LOW.

Clock circuitry supply current Ippx - 8 15 mA

LOW-level input voltage Vi - - 0.5 v
See note 1.

HiGH-leve! input voltage Vinz 2.4 - - v

XTI LOW-level input voltage Vi - - 0.3XVop \
Extemal clock input

XTI HIGH-level input voltage Vini 0.7XVop - - \Y

XTI AC input voltage Vinac  |AC coupled input 0.3XVpo - - Vpp

PWM LOW-evel output voltage Vo lo. = 2 mA. See nole 3. - - 0.3 v

PWM HiGH-evel output voltage Vows  |lon = —2 mA. Ses nofe & Moo =1 - v

LOW-level output voltage Vot lo. = 1.6 mA. See nole 2. - - 0.4 \%
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CMOS LS| ZDECO SM5864AP

Rating
Parameter Symbol Condition Unlt
min typ max -

HIGH-leve! output voliage Vout low = ~0.4 mA. See note 2. 25 - - v
CKO LOW-level output voltage Vo2 lot = 1.6 mA - - 0.5 v
CKO HIGH-level output voltage Vouz o = —04 mA 25 - - v
LOW-eve! input curent hte Vin = 0 V. See nole 1. - 10 20 pA
XTI LOW-leve! input curent b Vin=0V - 10 20 pA
XTI HiGH-level input current fiH1 Vin = XVop - 10 20 HA
Input leakage current Iy Vin = DVpp. See note 1. - - 1 HA
Notes

1. DINL, DINR, BCKI, WCKI, COMPN, TSTN, RSTN, XDIVN, X3SL
2. MUTEL, MUTER
3. LOA, LOBN, ROA, ROBN

AC Electrical Characteristics

DVss = AVss = XVss = 0 V, DVpp = AVpp = XVpp = 4.75 t0 525 V, T, = 20 to 80 deg. C unless
otherwise specified

System clock

Rating
Parameter Symbol Condition Unit
min typ max
Zishlg"ﬁ XDIVN 20 16.9 200
XasL is HIGH.
Crystal oscillator | XDIVN is LOW. 40 339 9.5
Clock frequency fosc connecled to XTI MHz
and XTO X3sL is LOW.
XDIVN is HIGH. 40 246 278
X3SL and XDIVN
aie LOW. 8.0 492 515
X3SL and XDIVN are HIGH. 230 29,5 250.0
ulsewidth low . . ns
P X3SL is LOW. XDIVN is HIGH, 165 20.3 125.0
X3SL and XDIVN are LOW. 8.3 10.1 62.0
X3SL and XDIVN are HIGH. 23.0 28.5 250.0
External clock HIGH-evel o X3SL is HIGH. XDIVN is LOW. 12.0 14.7 125.0 "
pulsewidth X3SL is LOW. XDIWN is HIGH. 16.5 203 1250
X3SL and XDIVN are LOW. 8.3 10.1 62.0
X3SL and XDIVN are HIGH, 50.0 59.0 500.0
X3SL is HIGH. XDIVN is LOW. 25.3 29,5 250.0
Extemal clock period a ns
X3SL is LOW. XDIVN is HIGH. 36.5 40.7 250,0
X3SL and XDIVN are LOW. 19.5 20.3 125,0
Note

Typical ratings are based on 44.1 kHz (X3SL is HIGH) and 48.0 kHz (X3SL is LOW) sampling
frequencies.
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Clock timing waveform

0.7Vpp """'—____/ ________
X1 08Vpp —~ =~~~ of m e s T o N i
0.3Vpp ——-—Z ————————————————————————————
towH
Reset timing
Rating
Parameter Symbol Condition Unit
min typ max
Al power-up 1 - us
Resel LOW-level pulsewidth tRsTN
At times other than power-up 20 - ns
Serial input timing
Rating
Parameter Symbol Condition Unit
min typ max

BCKI LOW-level pulsewidth taowe 30 - ns
BCKI HiGH-lavel pulsewidth lacwh 30 - ns
BCK! period tacy 60 - ns
DINL and DINR sefup time tos 20 - ns
DINL and DINR hold time ton 20 - ns
BCK! to WCK! delay time taw 30 - ns
WCK! to BCK! delay time twa 20 - ns

Serial input timing waveform
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AC Analog Characteristics

DVpp = AVpp = XVpp = 5 V, DVss = AVss = XVss = 0 V, XDIVN and X3SL are HIGH, external crystal
oscillator clock input, fee = 16.9344 MHz, T, = 25 deg. C

Rating
Parameter Symbol Condition Unit
min typ max

Total harmonic distortion and noise | THD + N [f = 1 kHz, Vi =0 dB - 0.0015 0.002 %
Output level Vour f=1%kHz, Vi=0dB 18 20 22 Vims
Dynamic range D.R f=1KkHz Vi = 60 dB 95 98 - dB
Signal-to-noise ratio SN f=1kHz, Vi =0 to — dB 100 104 - dB
Channel separation Ch. Sep |{=1kHz Vi =— dB 85 95 - dB
Note

Parameters measured in accordance with EIAJ Standard CP-307.

Measurement Circuits

Measurement conditions

Parameter Symbol 3346A channel selector position AD725C distortion analyzer setting
Total harmonic distortion and noise THD + N
THRU .
20 kHz lowpass filier is ON.
Outpit level Vour 400 Hz highpass filler is OFF.
Dynamic range D.R D-RANGE
20 kHz lowpass filter is ON.
Signal-to-noise ratio SN THRU 400 Hz highpass filler is OFF.
JIS* A-weighted filter is ON.
) 20 kHz lowpass filler is ON.
Channel separafion Ch. Sep THRU 1400 Hz highpass filter is OFF.
*  Japanese Industrial Standard
Measurement circuit block diagram
CKO (384fs)
BCK Left channel
Signal Evaluation Left- or right- Distortion
generator LRCK (fs) board Right channel ia‘er&ngg analyzer
DATA
fs = 44.1 kHz NF Corporation CD player evaluation Shibasoku AD725C.
DATA = 16 bits

Channel selector internal circuit

Left channel ©-—~—=

Right channe| o————

Input

10 kQ

fiter 3346A. 10 kQ2 input inpedance AMS measurement

THRU

o Output

20kHz| | 60dB

LPF amplfier [ |

IEC~A
audio
compensation
filter

D-RANGE
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Evaluation board circuit
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CMOS LSI ZDECO SM5864AP

Component layout
The following figure has been reduced by 30%.

VI-$98S YA
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CMOS LS| ZDECO SM5864AP

FUNCTIONAL DESCRIPTION

System Clock

XDIVN and X3SL select the system clock fre-
quency as a function of the sampling rate, fs. The

Table 1. System clock selection

effect of XDIVN and X3SL on the system clock
and CKO output frequencies is shown in table 1.

X3sh XDIVN Clock frequency CKO output frequency
LOW LOW 1024fs 512fs
LOwW HIGH 512is 512fs
HIGH Low 7681s 384fs
HIGH HIGH 384is 384fs

As the stability and signal-to-noise ratio of the

system clock greatly affects the AC analog charac-

teristics, care should be taken to ensure that the

clock is free from jitter. >

The system clock can be controlled by a crystal N »

X1 XTO

oscillator, connected as shown in figure 1.
Capacitors C1 and C2 should be chosen to match
the crystal oscillator used. The system clock can
also be supplied externally as shown in figure 2.
When using this method, XTO should be left
unconpected.

XTt XT0
—_——— AW =

i —
Cl=: Cryﬁal == C2

Figure 1. Crystal oscillator connections
Output Modes

The ZDECO SMS5864AP has two output modes,
normal and complementary. When COMPN is
HIGH, nomnal mode is selected.

External clock

Figure 2. External clock input

The device then converts and outputs both the left
and right channels as shown in figure 3.

SM5864

Left data DINL
Digital filters | Right data DINR
Bit clock BCKI
Word clock WCK!
COMPN
Tie HIGH or
leave open

Left and right
channels

Figure 3. Normal output configuration

NIPPON PRECISION CIRCUITS LTD.—11




CMOS LS| XDECO SM5864AP

When COMPN is LOW, complementary mode is
selected and the ZDECO SM5864AP converts only
one channel. Two devices are needed to process

Left data DINL

DINR

BCKI

WCKI

COMPN

Digital filters

SM5864

Left
channel

Right data DINL

[ DINR

Bit clock BCKi

Word clock WCKI

COMPN

>

SM5864

Right
channe!

Figure 4. Complementary output configuration

Pulsewidth Modulation Waveforms

The signals output by the ZDECO SM5864AP are
quasi-symmetrical. Each individual output signal is
not symmetrical about the center of the output

Puise cenler

1 clock cycle — po—
t+——M clock cycles—
/ -
LOA (ROA)
PWM outputs
for odd-level LOBN (ROBN) -
signals
LOA —LOBN
{ROA — ROBN)
N
fe—— M clock cycles —
/ ]
LOA (ROA)
PWM outputs
for even-level LOBN (ROBN) Jup—
sighals
LOA - LOBN
(ROA ~ ROBN)
N

l‘l‘,,-

e L]

—
r—M clock cycles—

both the left and right channels as shown in
figure 4. This configuration results in improved dis-
tortion and interchannel crosstalk characteristics.

pulses, however the difference signals (LOA —
LOBN) and (ROA — ROBN) are symmetrical as
shown in figure 5.

>— 1 clock cycie

re—— M clock cycles —

Figure 5. PWM output waveforms
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CMOS LS| ZDECO SM5864AP

Reset

At power-on, or after a change in system
parameters, the input data timing may be corrupted.
A LOW-level puise on RSTN will resynchronize
the ZDECO SMS864AP with the preceding over-
sampling filter stage.

Upon reset, the following takes place:

1. The internal timing is resynchronized on the
falling edge of the 65th cycle of WCKI after
RSTN goes HIGH.

2. The PWM outputs are muted with a 50% duty
cycle signal from the time when RSTN goes
LOW until the rising edge of the 96th cycle of
WCKI after RSTN goes HIGH.

Mute Detection

When the serial input data on DINL and DINR
remains zero for 22! consecutive bits, the cor-

responding mute output (MUTEL or MUTER) goes
HIGH. Note that the two lcast significant bits of
each word are ignored. If the data remains zero for
a further 2% bits, the PWM output changes to a
50% duty cycle waveform, suppressing unnecessary
noise. A 50% duty cycle waveform corresponds to
the analog ground level after lowpass filtering. For
a 44.1 kHz sampling rate and 18-bit word length,
2% bits correspond to a period of approximately
330 ms. Muting operates independently for each
channel.

Linear Interpolator

The linear interpolator oversamples the 8fs input
signal at the 32fs noise shaper operating frequency.
The frequency characterisic of the linear inter-
polator is shown in figure 6.

0.1dB

Attenuation levet (dB)
8

45

60 ] | }

46 dB —

] I I

0.0 \ 20 4.0 6.0

Audible frequency range

8.0 10.0 12.0 14.0 16.0
Frequency (fs)

Figure 6. Linear interpolator frequency characteristic
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CMOS LSI TDECO SM5864AP

Noise Shaper

A fourth-order noise shaper is implemented on the shaper. Figure 7 shows the quantization noise com-
ZDECO SM5864AP to eliminate quantization noise  ponent of the signal before the PWM output stage
in the andio band. The noise shaper uses an NPC  relative to the quantization noise of a non-oversam-
proprietary technique which shifts the zero point of  pled 16-bit signal.

the quantization noise processed by the noise

50.00
1
40.00 B ——
~~
//
~ P
30.00
A /
Third-order ZSNS
~ /
20.00 v
5 s /
S v Fourth-order ZSNS
o %4
g 10.00 /
5 /
/
16 bit {s-rale
0.00 guantization noise level
/ /—\\
-10.00 / /'
N / / \ /
-20.00 \ [
// L
3000 \
0.00 0.25 0.50 0.75 1,00 1.25 1.50 1.75 2.00

Frequency (fs)

Figure 7. Noise shaper characteristic
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CMOS LSI DECO SM5864AP

DATA FORMAT WAVEFORMS

Audio Data Input

Clock
cezm | UU U UU U U U U U AU UL LR AL

WCKI l I ]

Isb

ow | TR, MO | B

oINA EHHUJIHH[IHHOI rrlelHIHHHHII‘IH%I ﬁ?

Figure 8. Audio data format 1

oo WA AR A UL

Clock
(192fs) .

WCKI

| l
| L [ L

lsb

ow [ TR BT (T b

(=]

isb

oe - o] heHHHIHLHHIIIISiZJ rTl:s‘;llllllIJJIEIJIHH%

Figure 9. Audio data format 2
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APPLICATION NOTES

Input Interfaces

Interface to SM5813 digital eight-times oversampling filter

LACH T 1 XTi 384fs K XTI
| T o i il |
BCKI WCKO WCKI T
d;r:ogeor —m » -3 ”L—__ F= Crystal
piN | | Bcko Bekt | - I 384ts
' |. ‘.I T4HCU04
CKDV DOL LOA
- DINL o
~r1— grSC ! SM5813 | por oing | SM5864 |\ oay
— . -——
owis | y - COMPNA-[ | roa PWM outputs to
| - ) = . analog filters
owzo | xoivn | | ROBN
- 1 -—
coB | xasL |
o L 2O

Figure 10. SM5813 interface 1

T [ A — e 384f I —
- s CKO T bl
ToCD B | | weko wek T lc stal
decoder "—_'.l l Il - T 1 7881
DIN BCK CcKi - XTO T l
— . B'r N
CROV poL DINL LOA
» - —_—
—T— orsL | SM5813 | pog omg | SM5884 |\ qopy
.*.
owis | il -+ COMPNT | FoA PY/M ouputs to
) = = analog filters
owzo-l XDtvn | | RrosN
—
cos | J; xasL |
#r ———m (L™
Figure 11. SM5813 interface 2
0o A— e 384t T — 1
l I._ s cKo T XTI
BCKI WCKO WCKI T
ToCD = l Crystal
' DN | T BCKO BCKI T l XTO ,J7—== ] e
: 'r " -
CRDV poL N | Lo
! smss1z | ° NLT SM5864 -
—T— &K DOR DINR | Losn
—u —_—
owis | i - compmc-l | poA s puts to
] analog filters
OWz XDIVN | | RoBN
<-———_.. -
COB xasL |
7 L————a S At
Figure 12. SM5813 interface 3
LRCt "1 xm 512is ko [ 1 XTI
I . - ]
ToCD BCK WCKO WCKI = Crvstal
decoder —— " » 1 51r)2'stfsa
oin | | Bcko sokr | XTO n[; ¥
! IIF | |
oKDV poL DINL LOA
! - —
—1— &xst | SM5813 | pop png | SMB884 | gy
—_—
oww.l 0 —_ COMPNv.| | ROA P oputs to
1 analog filters
OWz0 * xDIVN | | RoBN
L .
gos | xasL |
wr DT ’J:—-I

Figure 13. SM5813 interface 4
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Interface to SM5840A digital eight-times oversampling filter

(1o 1 — e 384t f J XTI
—_— [ d CK‘LT e
ToCD Bekt | ! weko WCKI T 1c 1al
dacoder n = - 2t Srg:fs
oiN | Bcko sckl | XTO n[ -
—— = ﬂ l-——————
! poL DINL LOA
L —
—]: ckst | SMS840A | on omng | SM5864 | gy
—
g —_— = PWM outputs to
moT | compn | [RTeTY analog filters
—_—n t——n -——
OMOD end
owiewe | MoK | xovn L N o
LOW. OW20 —
is Hm. MiE | xast. |
——m —m ,

Figure 14. SM5840A interface

Interface to SM5840C digital eight-times oversampling filter

ol 1 xm 384f I 1 XT1
I T s CKO .l - l
To CD BCKI -1 weko . WCKI Td £ R ciysta
decoder o | T BCKO BCKI T "T | Pratico
C T 4| 4
i . 7
DOL LOA
- o L
SM5840C | DOR DINR | SM5864 | LOBN
LR -—
R - —— PWM outputs to
OWis compeN | | AoA
— — analog filters
Bwzo | XoIvN | ] ROBN
f—""m —
xast |

Figure 15. SM5840C interface 1

WRoI M1 x7 384s CKO xTi
——»T ll - -—-—q
B8CKI CK! ] ES
To CD - p_Yexo WoKI m S Crystl
decoder E 384fs
OIN | | scko scra | XTO »l; T [
» ——m -
L DOL DINLL | Loa
-—
SM5840C t DOR DINR | SM5884 ] LOBN
-—
- i PWM outputs to
DWis - compn | | Roa analog fiters
owzs | XDIVN | | ROBN
O
xast | l

Figure 16. SM5840C interface 2
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Output Interfaces

To avoid duplication, only the left channel has been
shown in the following figures.

Normal output mode

LOBN

=

SM5864 =

LOA

T COMPN

Figure 17. Normal output mode circuit 1

LOBN
|

IIE_

R
LouT

SMs864

LOA

]

T COMPN

Figure 18. Nommal output mode circuit 2

|
l

77

LouT
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Complementary output mode

I LOBN
- >
-ROA
= :D————o
LOUT
SM5864
I] |
™ l 3
7r

ROBN *
. >

I
I COMPN v

Figure 19. Complementary output mode circuit 1

l LOBN
- I
ROA
|
>
LOUT
SMs864 T
LOA
»
ROBN
] |
i COMPN l 1
nr

Figure 20. Complementary output mode circuit 2

NIPPON PRECISION CIRCUITS INC. reserves the right to make changes to the products described in this data sheet in order to
improve the design or performance and to supply the best possible products. Nippon Precision Circuits Inc. assumes no responsibility for
the use of any circuits shown in this data sheet, conveys no license under any patent or other rights, and makes no claim that the circuits
are free from patent infringement. Applications for any devices shown in this data sheet are for illustration only and Nippon Precision
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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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