LENESAS
HA1631D01/02/03/04 Series

Dual CMOS Comparator (Push Pull/Open Drain Output)

REJ0O3D0804-0200
Rev.2.00
Nov 20, 2006

Description

The HA1631D01/02/03/04 are low power dual CMOS Comparator featuring low voltage operation with typical current
supply of 10 uA/100 pA. They are designed to operate from a single power supply and have push-pull full swing outputs
that allow direct connectionsto logic devices. The Open Drain version HA1631D03/04 enable Output Level shifting
through external pull up resistors. Availablein MMPAK-8 and TSSOP-8 package.

Features

e Low supply current
HA1631D01/03 * lpptyp = 5 HA (per comparators)
HA1631D02/04 * Ipptyp = 50 pA (per comparators)

e Low voltage operation :Vpp=18to55V

e Low input offset voltage : Viomax =5 MV

e Lowinputbiascurrent  :ligyp,=1pA

e Maximum output voltage : Vopmin =29V (at Vpp = 3.0V)

¢ Input common voltage range includes ground

e On-chip ESD protection

e Availablein MMPAK-8, TSSOP-8 package using Pb free lead frame

Ordering Information

Type No. Package Name Package Code

HA1631D01T

HA1631D02T

TTP-8DAV PTSP0008JC-B
HA1631D03T

HA1631D04T

HA1631D01MM

HA1631D02MM

MMPAK-8 PLSPO008JC-A
HA1631D03MM

HA1631D04MM
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HA1631D01/02/03/04 Series

Pin Arrangement

Vour [1] 18] Vpp
ViN1(=) E% 7] Vour2
ViN(+) [3] é@ ViNz()

Vss[4] 5] Vings)

(Top view)

Equivalent Circuit (1/2)

IN-o e e »ioOUTPUT

IN+ O

Lo

Note: * Not available in Open Drain version (HA1631D03/04)

Rev.2.00 Nov 20, 2006 page 2 of 26
RENESAS




HA1631D01/02/03/04 Series

Absolute Maximum Ratings

(Ta=25°C)
Item Symbol Ratings Unit Remarks

Supply voltage Vbb 7.0 \%

Differential input voltage ViN(diff) —Vpp to +Vpp \Y Note 1

Input voltage ViN —0.1to +Vpp \%

Output current lout 28 mA Note 2

Power dissipation P 192 mw TSSOP-8

Operating temperature Topr —40 to +85 °C

Storage temperature Tstg -55to +125 °C

Notes: 1. Do not apply input voltage exceeding Vpp or 7 V.
2. The maximum output current is the maximum allowable value for continuous operation.

Electrical Characteristics

(Ta=25°C, Vpp = 3.0V, Vss =0 V)

Item Symbol Min Typ Max Unit Test Conditions
Input offset voltage Vio — — 5 mV | Vin=Vpp/2, RL =1 MQ
Input bias current lis — (2) — pA | Vin=Vpp/2
Input offset current lio — (1) — PA | Vin=Vbp/2
Common mode input voltage range Vewm -0.1 — 2.1 \%
Supply current HA1631D01/03 Iob — 10 20 pA | Vpp=3V,Vpnt=1V,
HA1631D02/04 — 100 200 JIVAN Vin—-=0V
Response time HA1631D01 TPLH — (1.20) — us 1V DC bias,
HA1631D01/03 TPhL — (0.55) — us 100 mV overdrive,
HA1631D01 t, — (24) — ns | CL=15pF
HA1631D01/03 | t — (7) — ns
HA1631D02 TPLH — (0.33) — us
HA1631D02/04 | TPuL — (0.17) — us
HA1631D02 t; — (12) — ns
HA1631D02/04 | t — (7) — ns
Output source current losource 6 13 — mA | Vout=25V
(Only for HA1631D01/02)
Output sink current losink 7 14 — mA | Vout=0.5V
Common mode HA1631D01/03 CMRR 60 80 — dB Vnl=0V,Vn2=2V
rejection ratio HA1631D02/04 50 70 — dB
Power supply rejection ratio PSRR 60 80 — dB Vopl =18V, Vpp2 =5V
Output voltage high VoH Vpp—0.1 — — Vv RL =10 kQ to Vss
(Only for HA1631D01/02)
Output voltage low VoL — — 0.1 \% R =10 kQ to Vpp
Output leakage current lLo — — 0.1 pA | Vn+=1V,Vn—=0V,
(Only for HA1631D03/04) Vo=3V
Operating voltage range Vopr 1.8 — 55 \%

Note: ( ): Design specification
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HA1631D01/02/03/04 Series

Table of Graphs

HA1631D01 | HA1631D02 | HA1631D03 | HA1631D04 Test
Electrical Characteristics Figure Figure Figure Figure Circuit No.
Supply current Ibp vs. Supply voltage(Out H) 1-1 2-1 3-1 4-1 1
vs. Supply voltage(Out L) 1-2 2-2 3-2 4-2 2
vs. Temperature(Out H) 1-3 2-3 3-3 4-3 1
vs. Frequency(Out H) 1-26 2-26 3-20 4-20 15
Output high voltage Vou vs. Rload 1-19 2-19 — — 4
Output source current losource vs. Output high voltage 1-4 2-4 — — 3
Output low voltage VoL vs. Rload 1-18 2-18 3-15 4-15 6
Output sink current losink vs. Output low voltage 1-5 2-5 3-4 4-4 5
Input offset voltage Vio vs. Supply voltage 1-6 2-6 3-5 4-5 8
vs. Temperature 1-7 2-7 3-6 4-6 7
Common mode input Vem vs. Temperature 1-8 2-8 3-7 4-7 9
voltage range
Power supply rejection PSRR vs. Supply voltage 1-9 2-9 3-8 4-8 11
ratio
Common mode rejection | CMRR vs. Input voltage 1-10 2-10 3-9 4-9 12
ratio
Input bias current lis vs. Temperature 1-11 2-11 3-10 4-10 10
vs. Input voltage(Vpp = 3 V) 1-12 2-12 3-11 4-11 10
vs. Input voltage(Vpp = 7 V) 1-13 2-13 3-12 4-12 10
Falling time t vs. Temperature 1-14 2-14 3-13 4-13 13
vs. Cload 1-16 2-16 3-14 4-14 13
Time waveform 1-21 2-21 3-16 4-16 13
Rising time tr vs. Temperature 1-15 2-15 — — 13
vs. Cload 1-17 2-17 — — 13
Time waveform 1-20 2-20 — — 13
Propagation delay time TPun Time waveform 1-22 2-22 — — 13
TP Time waveform 1-23 2-23 3-17 4-17 13
Cross talk Vour(CH1) | vs. Input voltage 1-24 2-24 3-18 4-18 14
Vout(CH2) | vs. Input voltage 1-25 2-25 3-19 4-19 14
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HA1631D01/02/03/04 Series

Main Characteristics
(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 1-1 HA1631D01 Figure 1-2 HA1631D01
Supply Current vs. Supply Voltage Supply Current vs. Supply Voltage
(Output High) (Output Low)
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Figure 1-3 HA1631D01 . Figure 1-4 HA1631D01
Supply Current vs. Ambient Temperature Oeungt High Voltage vs. Output Source Current
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Figure 1-5 HA1631D01 Figure 1-6 HA1631D01
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 1-7 HA1631D01
Input Offset Voltage vs. Ambient Temperature
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Figure 1-11 HA1631D01
Input Bias Current vs. Ambient Temperature
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Figure 1-8 HA1631D01
Common Mode Input Voltage vs. Ambient Temperature
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Figure 1-12 HA1631D01
Input Bias Current vs. Input Voltage
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 1-13 HA1631D01
Input Bias Current vs. Input Voltage

200
<
< —
@ 100 g
2 ”
o — o
E 0 £
O [=
[%2] (o]
8 c
m —-100 =
5 L
Q.
£
-200
0 2.0 4.0 6.0
Input Voltage, Vy (V)
Figure 1-15 HA1631D01
Rising Time vs. Ambient Temperature
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Figure 1-17 HA1631D01
Rising Time vs. Capacitive Load
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Figure 1-14 HA1631D01
Falling Time vs. Ambient Temperature
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Falling Time vs. Capacitive Load
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Output Low Voltage vs. Resistor Load
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 1-19 HA1631D01
Output High Voltage vs. Resistor Load
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Figure 1-21 HA1631D01
Falling Time t;
(Overdrive, £0.1Vp-p)

Figure 1-20 HA1631D01
Rising Time t;
(Overdrive, £0.1Vp-p)
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 1-26 HA1631D01

Figure 1-25 HA1631D01 Supply Current vs. Frequency
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)
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Figure 2-1 HA1631D02
Supply Current vs. Supply Voltage
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Figure 2-5 HA1631D02
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 2-7 HA1631D02
Input Offset Voltage vs. Ambient Temperature
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Input Bias Current vs. Ambient Temperature
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 2-13 HA1631D02
Input Bias Current vs. Input Voltage
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Rising Time vs. Ambient Temperature
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Rising Time vs. Capacitive Load
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 2-19 HA1631D02
Output High Voltage vs. Resistor Load
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 2-26 HA1631D02

Figure 2-25 HA1631D02 Supply Current vs. Frequency
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 3-1 HA1631D03
Supply Current vs. Supply Voltage

Figure 3-2 HA1631D03
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 3-7 HA1631D03

Common Mode Input Voltage vs. Ambient Temperature
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 3-13 HA1631D03 Figure 3-14 HA1631D03
Falling Time vs. Ambient Temperature Falling Time vs. Capacitive Load
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 3-20 HA1631D03

Figure 3-19 HA1631D03 Supply Current vs. Frequency
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 4-1 HA1631D04
Supply Current vs. Supply Voltage
(Output High)

120
< 100
5 80
5 60
5
O 40
>
Q
S 20
»
0
0 1 2 3 4 5 6
Supply Voltage, Vpp (V)
Figure 4-3 HA1631D04
Supply Current vs. Ambient Temperature
T
z Vpp = 5.5V
= 100 Vpp =3.0V
a %;
o 80 ¥
5 60
’5 VDD=1'8V
O 40
>
Q
S 20
»
0
-50 -25 0 25 50 75 100
Ambient Temperature, Ta (°C)
Figure 4-5 HA1631D04
Input Offset Voltage vs. Supply Voltage
S\ 4
E 3
]
= 2
S 1
()]
g o0
o
> -
3
T
5 2
5 -3
Qo
C
- -4

0 1 2 3 4 5 6

Supply Voltage, Vpp (V)

oo (HA)

Supply Current,

Output Low Voltage, Vg (V)

Input Offset Voltage, Vo (mV)

Figure 4-2 HA1631D04
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 4-7 HA1631D04

Common Mode Input Voltage vs. Ambient Temperature
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 4-13 HA1631D04 Figure 4-14 HA1631D04
Falling Time vs. Ambient Temperature Falling Time vs. Capacitive Load
20 20
M 0
£ 15 Vpp = 1.8V £ 15
) — g
g 10 ¥ £ 10
= | 2 — = /
= e Vpp = 3.0V =
g / > — g /
T 5= T 5
w | w
VDD =55V
0 : 0
-50 -25 0 25 50 75 100 0 10 20 30 40 50
Ambient Temperature, Ta (°C) Capacitive Load, C_ (pF)
Figure 4-16 HA1631D04
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

Figure 4-20 HA1631D04

Figure 4-19 HA1631D04 Supply Current vs. Frequency
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HA1631D01/02/03/04 Series

Test Circuits

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

1. Supply Current, Ipp (Output High)
Vbp

-
T

3. Output Source Current, losource

Vout
7L 77T 7L

5. Output Sink Current, logink
Voo

1.
I

7. Input Offset Voltage, V|q

-4, Only for
Open Drain

Vour

Note: VIO = VOUT -15V

2. Supply Current, Ipp (Output Low)
Voo

L
T )

4. Output Voltage High, Vo
Voo

L Rioap
TIT

6. Output Voltage Low, Vg
Vop

Y % Rioap

8. Input Offset Voltage vs. Supply Voltage

Voo
T ---=-4. * Only for
1kO 40kQ=" Open Drain
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

9. Common Mode Input Voltage, V¢, 10. Input Bias Current, |g
VDD VDD = 3V, N
i ./ *Only for
1kQ 10kQ= ) Open Drain >
+\> - >—o
L1
v Vin
'N 1MQ l
e
1.5V
= \
Note: Vg and Ve are values of Vi when Vg
changes more than 50dB taking V |y = 0V
as reference.
11. Power Supply Rejection Ratio, PSRR
Vpp/2
T --—==-1 * Only for
1kQ 10kQ= Open Drain
> Vour
1kOQ Measure
IMO= 1M 100uF | Vpp | Point Calculate Vg PSRR Calculation
1.8V | Vourt | Vior = Vours/1000 | o op _ 20log 1(Vio2 = Viod)l
_VDD/2 55V VOUT2 V|O2 = VOUT2/1 000 55V - 18V
12. Common Mode Rejection Ratio, CMRR
Vpp/2
) . Only for
Open Drain
Vour Measure
Vin Point Calculate Vg CMRR Calculation
100uF | -1.5V| Vour | Vior = Vours/1000| o 20l0g [(Vio2 = Viod)l
0.5V | Voura | Vio2 = VouTo/1000 0.5V - (-1.5V)
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HA1631D01/02/03/04 Series

(unless otherwise noted, Vpp =3V, V=0V, Ta=25°C)

13. Response Time t;, tr and Delay Time TPy, TP 4

VDD =2V
/"~ Only for

, Open Drain
} OVour
VSS =-1V j/;

+0.1v (1D

CL = 15pF

50%| ! 50%|

input

50%
output 1
. 50%| 50%| . input
input ! !
P - output

Only for Open Drain HA1631D03/04

14. Cross Talk 15. Supply Current, Ipp (Output High) vs. Frequency
Vpp = 1.5V Only for Open Drain Vpp = 1.3V, 2V, 2.5V
, FYN > A
o 500 | >o Vlﬁoom e
- 1KQ% % r_ . S0

¥ : ¥
V, 1 1
=_ ViN e Freq. r
Vss 1'5V7l7 % J_, Voo 0.1V 500
Vss VSS = —0.5V,

Note: V|o = V|N| VIN‘ —1V, 2.5V

v
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HA1631D01/02/03/04 Series

Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-TSSOP8-4.4x3-0.65 | PTSPoo08JC-B | TTP-8DAV | 00349 |
b .
8 5
M /J NOT’I‘;/R
! 50 NOT INCLUDE MOLD FLASH
1M 2. DIMENSION™3"DOES NOT
INCLUDE TRIM OFFSET.
b
/@ Terminal cross section
Ni/Pd/Au platin Dimension in Millimeters
( plating) Symbol [ Min | Nom | Max
Index mark
—Indexmark . D [ — [3.00[3.30
E [ — [440] —
= L Al — | — | —
A10.03]0.07]0.10
1 4 Al — | — 1110
[e] = bp | 0.15]0.20 | 0.25
z — > (B« @] bf S R —
c 10.10/0.15]0.20
[ \ \, 5 —
JOddD - : LS R
He | 6.20 | 6.40 | 6.60
Detail F el | — |0.65 073
aly] X | — — 10
y [— | —0.10
Z | — | — |0.805
L [0.40]0.50 | 0.60
Ly | —]1.00] —
Package Name] JEITA Package Code [ RENESAS Code [  Previous Code | MASS[Typ] | )
MMPAK-8 | P-LSOP8-2.8x2.95-065 | PLSP0008JC-A | — 0029 Unit: mm
2.95+0.2
0.13 9¢¢
T mm o _J
\ [ 11 \
N I
\ [ \
\ [ \
3|3 I N
+H + rH-T——-7T"T17"7"—-17"" —— 1
ol o T T 71T T
e ) [ )
\ [ \
! Lo ! 0t00.1
\ [ \ —
\ [ \
T ——
) o] ) ©
] )
0.65 ‘ 0.2 s
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8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:
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10.

11.

12.

Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.

lattis % A g nncen TP intessil, Panasons (T U170 ATEL AMDIN EEEs

0KI ﬂ_[ [ SANYD Quaoww RENESAS  SIEMENS SHARP _ ’[:E”"—:,l
g Sy, [IE moxm s U AT €N [qaL

BOURNME

NS 7, Citwbond DALLAS Meare  Gllegns (inteD e | ™ RONM
International . . — .
..-nﬂm.n._,,.,_ w@ TosHiga ZETEX 'niemalofa Amphenol élantec uichicon FU]ITSU

Viccn 5, e Y Sice . @ su@ N [BTOKO

Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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