
�ˆ �5@<5A(˜>AB02:0 | �0@0=B8O | !5@28A(˜@><KH;5==>5 >1>@C4>20=85




˛0?>;L=K9 02B><0B8G5A:89 2KA>:>A:>@>AB=>9 
4>70B>@ ?0O;L=>9 ?0ABK 8 :;5O 4;O SMT


GKG D5 � ?@><KH;5==0O 02B><0B8G5A:0O A8AB5<0 2KA>:>A:>@>AB=>3> 4>78@>20=8O, ?@54=07=0G5==0O 4;O =0=5A5=8O B5E=>;>38G5A:8E <0B5@80;>2 =0 ?5G0B=K5 ?;0BK 8 M;5:B@>==K5 :><?>=5=BK 2 ?@>872>4AB25 M;5:B@>=8:8.
˚1>@C4>20=85 ?@8<5=O5BAO 4;O B>G=>3> 4>78@>20=8O :;552KE <0B5@80;>2, :><?0C=4>2 8 ?0O;L=KE ?0AB ?@8 A1>@:5 M;5:B@>==KE CAB@>9AB2. !8AB5<0 >15A?5G8205B 2KA>:CN B>G=>ABL ?>78F8>=8@>20=8O, AB018;L=>ABL 4>78@>20=8O 8 2>7<>6=>ABL @01>BK A @07;8G=K<8 B8?0<8 ?5G0B=KE ?;0B.






GKG D5

"5;5D>=: 8 812 220-44-88 (-;. ?>GB0: mail@gkhs.ru
https://gkhs.ru/



�ˆ �5@<5A(˜>AB02:0 | �0@0=B8O | !5@28A(˜@><KH;5==>5 >1>@C4>20=85




˚1I55 >?8A0=85

"5;5D>=: 8 812 220-44-88 (-;. ?>GB0: mail@gkhs.ru
https://gkhs.ru/

�>70B>@ GKG D5 ?@8<5=O5BAO 4;O >?5@0F89 B>G=>3> =0=5A5=8O B5E=>;>38G5A:8E <0B5@80;>2 ?@8 ?@>872>4AB25 M;5:B@>==KE CAB@>9AB2.

�>70B>@ >A=0IQ= A8AB5<>9 :><?LNB5@=>3> C?@02;5=8O 8 287C0;L=>9 A8AB5<>9 ?>78F8>=8@>20=8O CCD. ˘A?>;L7>20=85 A5@2>?@82>4>2 8 H0@8:>-28=B>2KE ?5@540G >15A?5G8205B 2KA>:CN B>G=>ABL ?5@5<5I5=8O 8 AB018;L=>ABL B5E=>;>38G5A:>3> ?@>F5AA0. ˆ>=AB@C:F8O >1>@C4>20=8O ?>72>;O5B 040?B8@>20BL A8AB5<C ?>4 @07;8G=K5 7040G8 4>78@>20=8O 8 ?@>872>4AB25==K5 B@51>20=8O.

˚1;0ABL ?@8<5=5=8O
=0=5A5=85 underfill-<0B5@80;>2;
35@<5B870F8O 2K2>4>2 :><?>=5=B>2;
?@5F878>==>5 =0=5A5=85 :;552KE <0B5@80;>2;
:>@?CA8@>20=85 <8:@>AE5<;
B5E=>;>38O Package-on-Package;
=0=5A5=85 :;5O 4;O SMT-<>=B060;
:>@?CA8@>20=85 Chip-on-Board;
CA8;5=85 :><?>=5=B>2 381:8E ?5G0B=KE ?;0B.

















ˆ>=AB@C:F8O 8 A>AB02 A8AB5<K

�>70B>@ GKG D5 ?>AB@>5= =0 1075 2KA>:>B>G=>9 A8AB5<K ?5@5<5I5=8O A A5@2>?@82>40<8 8 H0@8:>-28=B>2K<8 ?5@540G0<8, >15A?5G820NI8<8 AB018;L=CN @01>BC >1>@C4>20=8O ?@8 2KA>:8E A:>@>ABOE ?5@5<5I5=8O.

!8AB5<0 >A=0I5=0 CCD-:0<5@>9 287C0;L=>3> ?>78F8>=8@>20=8O, :>B>@0O ?>72>;O5B 02B><0B8G5A:8 >?@545;OBL :>>@48=0BK ?5G0B=>9 ?;0BK 8 :>@@5:B8@>20BL ?@>3@0<<C =0=5A5=8O <0B5@80;0.
ˆ>=AB@C:F8O >1>@C4>20=8O ?@54CA<0B@8205B 2>7<>6=>ABL @01>BK A @07;8G=K<8 B8?0<8 4>78@CNI8E :;0?0=>2, 2:;NG0O AB@C9=K5, ?L57>M;5:B@8G5A:85 8 :>=B0:B=K5 :;0?0=K.
!8AB5<0 ?>445@68205B @01>BC A @07;8G=K<8 @568<0<8 4>78@>20=8O, 2:;NG0O >4=>2@5<5==CN @01>BC 42CE :;0?0=>2, GB> ?>72>;O5B 2K?>;=OBL @07;8G=K5 B5E=>;>38G5A:85 >?5@0F88 2 @0<:0E >4=>3> ?@>872>4AB25==>3> F8:;0.
�>?>;=8B5;L=K5 A8AB5<K :>=B@>;O ?>72>;ONB >BA;56820BL ?0@0<5B@K ?@>F5AA0 4>78@>20=8O, 2:;NG0O :>=B@>;L 2KA>BK =0=5A5=8O, :>=B@>;L :>;8G5AB20 <0B5@80;0 8 A>AB>O=85 B5E=>;>38G5A:>3> >1>@C4>20=8O.













$C=:F8>=0;L=K5 2>7<>6=>AB8
2KA>:>A:>@>AB=>5 8 2KA>:>B>G=>5 4>78@>20=85 <0B5@80;>2;
287C0;L=>5 ?>78F8>=8@>20=85 ?5G0B=KE ?;0B;
?@>3@0<<8@>20=85 B@05:B>@89 =0=5A5=8O;
2>7<>6=>ABL @01>BK A =5A:>;L:8<8 B8?0<8 4>78@CNI8E :;0?0=>2;
A8AB5<0 02B><0B8G5A:>9 >G8AB:8 A>?;0;
:>=B@>;L ?0@0<5B@>2 =0=5A5=8O <0B5@80;>2;
8=B53@0F8O 2 02B><0B8G5A:85 ;8=88 SMT;
?>445@6:0 A8AB5< ?@>872>4AB25==>3> <>=8B>@8=30.

˜@58<CI5AB20 :>=AB@C:F88
2KA>:0O B>G=>ABL ?>78F8>=8@>20=8O 8 ?>2B>@O5<>ABL 4>78@>20=8O;
2>7<>6=>ABL @01>BK A @07;8G=K<8 B8?0<8 B5E=>;>38G5A:8E <0B5@80;>2;
?>445@6:0 @07;8G=KE @568<>2 4>78@>20=8O;
8=B53@0F8O A A8AB5<0<8 C?@02;5=8O ?@>872>4AB2><;
2>7<>6=>ABL @01>BK A 42>9=>9 A8AB5<>9 4>78@>20=8O;
AB018;L=0O @01>B0 ?@8 2KA>:8E A:>@>ABOE ?5@5<5I5=8O.




















�ˆ �5@<5A(˜>AB02:0 | �0@0=B8O | !5@28A(˜@><KH;5==>5 >1>@C4>20=85




"5;5D>=: 8 812 220-44-88 (-;. ?>GB0: mail@gkhs.ru
https://gkhs.ru/

"01;8F0 B5E=8G5A:8E E0@0:B5@8AB8: 

!<>B@5BL 2845> >1 >1>@C4>20=88

"01;8F0 B5E=8G5A:8E E0@0:B5@8AB8:

˜0@0<5B@ GKG D5

˝0:A8<0;L=K9 @07<5@ ?;0BK 350 × 550 <<

˝8=8<0;L=K9 @07<5@ ?;0BK 50 × 50 <<

 01>G0O 7>=0 X/Y/Z 560 × 500 × 40 << / 75 <<

 07<5@ 7>=K >6840=8O 220 × 650 <<

">;I8=0 ?;0BK 0�6 <<

˝8=8<0;L=>5 @0AAB>O=85 <564C :0@5B:0<8 50 <<

 0AAB>O=85 <564C ?5@2>9 8 G5B2Q@B>9 :0@5B:>9 550 <<

�KA>B0 B@0=A?>@B8@>2:8 900 ± 30 <<

˛0?@02;5=85 B@0=A?>@B8@>2:8 A;520-=0?@02> / A?@020-=0;52>

˝0AA0 ?;0BK d 3 :3

 0AAB>O=85 4> :@0O :>=2595@0 4 ± 1 <<

˙8<8B 703@C7:8 ?;0BK 1�5 <<

˝5B>4 ?>4JQ<0 ?;0BK 1>:>2>9 ?>4JQ<=8:

"8? B@0=A?>@B8@>2:8 ;5=B>G=K9 :>=2595@

˘=B5@D59A SMEMA

!8AB5<0 >G8AB:8 20:CC<=0O >G8AB:0 A>?;0

˜>;5 7@5=8O :0<5@K 13 × 10 <<

!8AB5<0 7@5=8O CCD

˜>2B>@O5<>ABL ±15 <:<

">G=>ABL ?>78F8>=8@>20=8O ±30 <:<

˜@82>4 ?5@5<5I5=8O A5@2>?@82>4 + H0@8:>-28=B>20O ?5@540G0

˚?5@0F8>==0O A8AB5<0 Windows 10

 0AE>4 2>74CE0 40 ;/<8=

�02;5=85 2>74CE0 4�6 :3A/A<²

˜8B0=85 AC 220 � ±10%, 50/60 �F

˜>B@51;O5<0O <>I=>ABL 2,5 :�B

˝5B>4 C?@02;5=8O :><?LNB5@=>5 C?@02;5=85

�010@8BK >1>@C4>20=8O 770 × 1400 × 1488 <<

˝0AA0 >1>@C4>20=8O >:>;> 1000 :3

https://rutube.ru/video/05689db5975abdf24f52e2e603a37891/?r=plwd

