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T1-1

€y

R1
10K-500K.

3 B

*

Comment Description Designator Footprint LibRef Quantity
100uF C1,C2 RB1 CAP3 2
LEDO Typical INFRARED Ga{D1, D2, D4, D5, LED3 [LED-0 LEDO 5

DC3V Battery 20 Battery 20 1
LM393 IC1 DIP-8 LM393 1
MOTOR AC M1, M2 MOTOR AC 2
8050/9010 ? Q1, Q2 TO92A PNP1E2B3C 2
10K-500K R1, R2 3362R 3362R 2
3.3K Resistor R3, R4 AXIAL-0.3 Resl 2
51R Resistor R5, R6, R11, R12 AXIAL-0.3 Resl 4
51K Resistor R7, R8 AXIAL-0.3 Resl 2
10R Resistor R9, R10 AXIAL-0.3 Resl 2

R13, R14 3.5mm Component_1 2
200-680R Resistor R15 AXIAL-0.3 Resl 1
SW DPDT S? SW DPDT 1
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T1-2

FM
@
FM
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i
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8 Tl
Size [ Number Revision
Dte: 20190616
2
Comment Description Designator Footprint LibRef Quantity

0.47u C1 RB1 CAP3 1
102 c2 RADO.1 CAP1 1
68p Cc3 RADO.1 CAP1 1
6p C4, C6 RADO.1 CAP1 2
36p C5 RADO.1 CAP1 1
DC1.5V Battery 20 Battery 20 1
Single-Pole, Single-Ti{k SPST-2 SW-SPST 1
LS1 L1 LS1 1
Mic2 Microphone MK1 PIN2 Mic2 1
NPN1E2C3B Q1 TO92A NPN1E2C3B 1
120 R1 AXIALO.3 RES 1
4.7K R2 AXIALO.3 RES 1
36K R3 AXIALO.3 RES 1
100 R4 AXIALO.3 RES 1

3

40
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T1-3

@

=pav L
104
£

)

o)
K 9018

012

==
104

i
:

b o —

9015

=506
1000

Title

sa:: Number " I‘w-on
[ e— —
1 2 3 a
I
2
Comment Description Designator Footprint LibRef Quantity
104 C1,C4 RADO.1 CAP1 2
222 C2,C3 RADO.1 CAP1 2
103 C5 RADO.1 CAP1 1
100U Cc6 RB1 CAP3 1
DC3V Battery_20 Battery_20 1
16T L1 LS1 1
1T L2 LS1 1
9018 Q1, Q2 TO92A NPN1E2C3B 2
9012 Q3 TO92A PNP1E2C3B 1
9015 Q4 TO92A PNP1E2C3B 1
9013 Q5 TO92A NPN1E2C3B 1
220K R1 AXIALO.3 RES 1
10K R2, R4 AXIALO.3 RES 2
M R3 AXIALO.3 RES 1
SP SPEAKER 1
100 Potentiometer W RVR-1 RPOT2 1
3



L1

40

10




T1-4

10



Comment Description Designator Footprint LibRef Quantity

1uF Polarized Capacitor ({C1, C2 POLARO.8 Cap Pol2 2
10uF Polarized Capacitor (C3 POLARO.8 Cap Pol2 1
0.1uF C4 C0.254 C0.254 1
100uF Polarized Capacitor (C5 POLARO.8 Cap Pol2 1
4TuF Polarized Capacitor (C6 POLARO.8 Cap Pol2 1
20P Capacitor c7 RAD-0.3 Cap 1
1N4148 High Conductance F4D1, D2 DO-35 Diode 1N4148 2
HF Typical RED GaAs LED|D3, D4 LED-1 LED1 2
LED1 Typical RED GaAs LED|D5 LED-1 LED1 1
LED2 Typical RED GaAs LED|D6 LED-1 LED1 1
LED3 Typical RED GaAs LED|D7 LED-1 LED1 1
LM124 IC1 DIP-14 LM124 1
555 IC2 DIP-8N Component_1 1
CON2 Header, 2-Pin J1 HDR1X2 Header 2 1
1K R1, R4, R6, R8, R18 |AXIALO.3 RES 5
10K R2, R3, R19 7.6mm 7.6mm 3
1K R5, R7 7.6mm 7.6mm 2
200 R9 AXIALO.3 RES 1
2.5K R10 AXIALO.3 RES 1
100 R12, R13, R14 7.6mm 7.6mm 3
30K R15 AXIALO.3 RES 1
47K R16 7.6mm 7.6mm 1
10K Potentiometer RP1 RVR-1 RPOT2 1
20K Potentiometer RP2 RVR-1 RPOT2 1
3
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T1-5
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VYVvVvY

[ Revision

I

2

Comment Description Designator Footprint LibRef Quantity

0.1-1uF C1 RB1 CAP3 1
103 SMD-CAP c2 0603C CAP-0.1UF 1
0805D D1, D2, D3, D4, D5, D|0805D 0805D 6
NE555 IC1 DIP-8N Component_1 1
CDh4017 IC2 DIP-16N CD4017 1
LEDO805 L1, L2, L3, L4, L5, L6, L|LED0805 LEDO805 20
8050 ? Q1, Q2 TO92A NPN1E2C3B 2
10k R1, R4, R5 AXIALO.3 RES 3
10-100 R2, R3 AXIALO.3 RES 2
200K-2M Potentiometer RP1 RVR-1 RPOT2 1

3
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T1-6

CD4060
@

Ve [ Cro300A

[

Comment Description Designator Footprint LibRef Quantity
1uf Polarized Capacitor (4 C1 POLARO.8 Cap Pol2 1
1N4007 1 Amp General Purpo D1 DO-41 Diode 1N4007 1
1N4148 High Conductance Fe: D2, D3, D4 DO-35 Diode 1N4148 3
CD4060 IC1 DIP-16N CD4060 1
CL9300A IC2 HDR1X5 CL9300A 1
LED1

14
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T1-7

@

2
Comment Description Designator Footprint LibRef Quantity

B1 Battery 20 Battery 20 1
103 C1, C2 CAP0.5 CAP0.5 2
100u C3 RB5/2 RB5/2 1
LEDO Typical INFRARED Ga{D1 LED-0 LEDO 1
12K R1, R7 AXIALO.3 RES 2
100K R2, R3, R8 AXIALO.3 RES 3
1K R4 AXIALO.3 RES 1
82K R5 AXIALO.3 RES 1
30K R6 AXIALO.3 RES 1
50K Potentiometer RP1 RVR-1 RPOT2 1
50K RT AXIALO.4 1
Ua741 U1l DIP-8 741 1
Ne555 u2 Component_1 1
Speaker Loudspeaker Y PIN2 Speaker 1

3
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Ls Tha o
2 il P O
Tite
D Shest ot
2
Comment Description Designator Footprint LibRef Quantity
104 C1,C3,¢C4 C0.254 C0.254 3
103 c2 C0.254 C0.254 1
220uF Polarized Capacitor (JC5 RB7.6-15 Cap Poll 1
4007 D1, D2, D3, D4, D5 |DO-41-2 DO-41 5
SIP3 11,32 SIP3.0-0.254 SIP3.0-0.254 2
SIP2 13 SIP2-0.254 SIP2-0.254 1
K1 K1 K1 1
LED1 Typical RED GaAs LED|LED1 LED-1 LED1 1
8050 Q1 TO92A NPN1E2C3B 1
2K R1, R6 AXIALO.3 RES 2
33K R2 AXIALO.3 RES 1
10K R3 AXIALO.3 RES 1
M R4 AXIALO.3 RES 1
1K R5 AXIALO.3 RES 1
NE555 u2 NE555 1
3
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T1-9

LED

¢y

LED

DC
412V

RSTQA

15

Revision

[ Sheet_of

| Drswn s

a

2
Comment Description Designator Footprint LibRef Quantity
100uF c2 RB5/2 RB5/2 1
1uF C3 RB5/2 RB5/2 1
4-12V DC HDR1X2 DC 1
LED1 Typical RED GaAs LED|L1, L2, L3, L4, L5, L6, L|LED-1 LED1 11
Mic2 Microphone MIC PIN2 Mic2 1
9014 Q1 TO92A NPN1E2C3B 1
20K R1, R3 AXIALO.3 RES 2
2M R2 AXIALO.3 RES 1
470 R4, R5 AXIALO.3 RES 2
4017 U1l DIP-16 4017 1
3
LED 30
IC 20

20
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LED

13
b x ox WEI\ i NEsss %

- S |2 i

P E—— T . .

coN 2 |

T Tos = m}’j“!m
T
[ T
! 2 3 4
2
Comment Description Designator Footprint LibRef Quantity

103 C1,C7 C0.254 C0.254 2
473 C2,C4, C5, C6 C0.254 C0.254 4
104 Cc3 C0.254 C0.254 1
1uF C8, C9 RB5/2 RB5/2 2
Vv Header, 2-Pin CON1 HDR1X2 Header 2 1
uo Header, 2-Pin CON2 HDR1X2 Header 2 1
1N4007 1 Amp General PurpolD1 DO-41 Diode 1N4007 1
JIP JIP1, JIP2, JIP3 JIP 3
8050 NPN General PurposgqQ1, Q2 TO-92A 2N3904 2
1K R1, R9 AXIALO.3 RES 2
4.7K R2 AXIALO.3 RES 1
10K R3, R4, R5, R6 AXIALO.3 RES 4
100K R7, R8 AXIALO.3 RES 2
NES555 Ul Component_1 1
50K Potentiometer VR1 RVR-1 RPOT2 1
10K Potentiometer VR2 RVR-1 RPOT2 1
20K Potentiometer VR3 RVR-1 RPOT2 1
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T1-12
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; Pl oo
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2

FHIE R = E=% Wi #g

Rl PR 470 1
F2+ F3+ Ed FL.FH 1K 3
1 RE - Rf PR 47K 2
R7T PR 4, 7% 1
D2 —iRE 1N4148 1
IC1 ErkiiE LM353 1
2 Ice ErkiiE NEEEE 1
EfpREREETHE ErfERiGE &F 2
3 FP1 a] e B20K 1
RPZ o] i fR BROOK 1
4 LEDZ EHXTRE Amm 1 % 4T 1
g ¥l X2 BiLE oF z
G C1. 02 RS 100uF S 16V 2
c3 EEERS 10uF 1
. Cd =hHEE 103 1
Q =RE a013 1
g D1 (1AM —RE 28 1
g LED1 ST AMEE —RE EMH 1
10 K £ EE, 22 5Y 1
PCE 1 35X 80mm 1
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; Ce EEHEE 104 1
C3 R EREEE 10uF 1
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PCB

H1-2 PCB
1
PCB PCB
30 THT
2
1
PCB
PCB PCB
PCB
45
PCB
2
6S ( )
CAD “ Design Rules...” “ DRC(Design Rules Checker)”
“ *_DRR(Drill )" “ BOM(Bill of Materials/
)’ PCB ” PCB
3 120
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5
5 /
10
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T2-1 PCB
1
PCB
PCB
1.
O
|5 ]
N7
Ui
MC7EL2
o _ + 16 _ +1TF
J_ Vin o Vot
[ D3 40 == = b=t
T mE | owF = 0 LeF
WA
| €1
AON M I . — +re B
1] k0 C7T === —_— ——CII
r X M | OWF haE | owF
"- T
L v
AOTV I e P I
s
METH1 2
o7
a ” k
THADDT
ouTl (1)
LA : 137 [
G '|| ;| | Il ;|
+ -18Y +eLV
2-1-2
CAP 300mil 90*90mil hole size 40mil 600mil
2.
2-1-4
| Num ‘ Designator | Comment | Compone LIB Footprint LIB
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2G
2013

120

200G windowXP

2-1-2
2-1-2 PCB

Altium Designer

10

20%

10

30%

30

10.

11. ERC

12. DRC

13. PCB

20

11.
12.

50%

PCB

30
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1./

12.

13.

14.

15. 2
16.
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T2-2 SMT PCB
PCB
PCB
1.
U2A VCC
4.194304MHz I Ul ; £O CLK Qo 3
G Qs QL P 6
[1{\11 ém 2 4 cour 8?; 2 _|__2'> MR 85 6 510
| o 10| =50 8; E = 7403393
o) 2] psr 0?3 ‘2— onp k>
; gﬁ — U2B [2]( o
GND SYREE] 13 I N
Ql4 b/ 0> (LK 8(11 éo— \:\LED-
I _V_(,J_C 12 MR 8% 8
5 4060 = 7415393 i :
VO© __lf_ GND LKBT_’;)N”M-
GND B
ND
2-1-9
2.
2-1-6
Num | Designator | Comment Component LIB Footprint LIB
Miscellaneous Miscel laneous
1 R1-R3 RES2 ) AXIAL-0.3 _
Devices Devices
cap Miscel laneous Miscellaneous
2 C1,C2 30P ) RAD-0.1 )
Devices Devices
3 oL 0013 2N3904 Miscellaneous TO-92A Miscellaneous
Devices Devices
4 b1 LED LED2 Miscellaneous
Devices
Miscellaneous
5 U1l 4060 4060 DIP-16 ]
Devices
Miscellaneous
6 u2 7415393 7415393 DIP-14 ]
Devices
Miscellaneous Miscellaneous
7 J1 VCC Header 2 HDR1X2
Connectors Connectors
Miscellaneous Miscellaneous
8 Y1 4 _19MHz XTAL ) R38 B}
Devices Devices
3.

39




1 D:\
2 .PriPCB
3 test.SchDoc A4 10 10
4
4 test.schlib
5 test.pcblib SO0T23 NEW
6
7
8 PCB test.PcbDoc 1500mi 1*900mil
9 PCB
10
PCB
8mil
VCC  15~15mil 15mil
GND  15~15mil 15mil
10 20mil 10mil
11 PCB PCB 4 100mil
150mil 150mil  1350mil 750mil  150mil 750mil  1350mil 150mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
4,
1
2 PCB
3 PCB
4
2G 200G windowXP

Altium Designer 2013

120

2-1-2
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T2-3 USB-ISP PCB
PCB
PCB
D1 D2
IN4148 IN4148 +3.3V
n +33V Ul
USB | -l% REST PC6PC5 ADS %
D- 0% 557 — TXDPDI PC3AD3 5=
D+ O — 3 == INTOPD2 PC2 AD2 |55
GND R2 100 33y —2= INTIPD3PCIADI 5=
— 5 —< PD4 PCO ADO |55~
OND r_s \ole GND T“I-GND
GND-||—9 GND AREF = n
XT1PB6 AVCC =
Y1 10 19 R3 — 220
IIM[——— XT2PB7 SCK PB5 { } |
o—||:||—o 1l pps  MIsOPB4 B3 R —— 220 2
12 17 R5 ——— 220
1 1 == PD6 MOSIPB3 —} 3
==c1 B3 oo SSppy 16 R6 ——— 220 "
20pF  20pF | PBO 14 | 15 PB1 _
PBO PBI1 5
1 [
— ATMEGASL — (CON5
GND GND
2-1-11 usB
. 1
VCC [O—
D- C}—g
D+ 0—4
GND [o=—
2-1-12 USB
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0000000000000 0

2-1-13 DIP28
100*60mil 40mil 100mil 600mil
2-1-7
. Compone )
Num | Designator | Comment nt LIB Footprint LIB
Miscellaneous Miscellaneous
1 R1-R6 RES2 . AXIAL-0.3 .
Devices Devices
cap Miscellaneous Miscellaneous
2 Cl C2 . RAD-0.1 .
Devices Devices
Miscellaneous Miscellaneous
3 XTAL XTAL . R38 .
Devices Devices
4 U1l MEGASL DIP28
Miscellaneous
5 J1 USB HDR1X4
Connectors

42




Miscellaneous Miscellaneous
6 J2 Header 5 HDR1X5
Connectors Connectors
Diode Miscellaneous Miscellaneou
7 D1-D2 1n4007 . D0-35 i
Devices s Devices
3.
1 D:\
2 .PriPCB
3 test.SchDoc A4 10 10
4
4 test.schlib USB
5 test.pcblib DIP28
6
7
8 PCB test.PcbDoc 2800mil*1500mil
9 PCB
10
PCB
10mil
VCC  25~35mil 30mil
GND  35~45mil 40mil
15 25mil 20mil
11 PCB PCB 4 100mil
150mil 150mil  2650mil 1350mil  2650mil 150mil  150mil 1350mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
4
1
2 PCB
3 PCB
4
2G 200G windowXP

Altium Designer 2013

120
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T2-4 PCB
PCB
VCC I3
o . |
[ 2
R1 R3 RO RS — VCCIi2v
51k 5.1k 51k 5.1k GND
C2 C4 12
+|( +|( X
I\ I\ 5
luF luF |
J1 C1 —  Audio-OUT
) ) Qi Q2 GND
5 I+ |\‘ 8050 8050
luF
Audio-IN
R2 R4 R7
10k 250 10k
1k
+C3 [+ C5
[~ 47uF

R5 T 47uF

2-1-18

PCB
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[\..:

X Distance
T Distance

Distance = 100mil (2. S4mm]

100mil (2. S4mm]
Omil (Omm)

2-1-19
CAP 100mil 60*80mil hole size 35mil 200mil
CAP
2-1-10
Num | Designator | Comment | Component LIB Footprint LIB
Miscellaneo Miscellaneous
1 R1-R10 RES2 . AXIAL-0.3 .
us Devices Devices
Miscellaneo
2 Cl C2 C4 1uF Cap Poll )
us Devices
Miscellaneo
3 C3,C5 47uF cap .
us Devices
Miscellaneo .
Miscellaneous
4 J1-J3 Header 2 us HDR1X2
Connectors
Connectors
Miscellaneo Miscellaneou
5 01-02 8050 2N3904 . TO-92A B}
us Devices s Devices
1 D:\
2 .PriPCB
3 test.SchDoc A4 10 10
4
4 test.schlib
5 test.pcblib DIP20
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© 0 N o

PCB test.PcbDoc 2400mil*1400mil
PCB
10
PCB
10mil
VCC  25~35mil 30mil
GND  35~45mil 40mil
15 25mil 20mil
11 PCB PCB 4 100mil
150mil 150mil  2250mil 1250mil  2250mil  150mil 1250mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
4,
1
2 PCB
3 PCB
4
2G 200G windowXP

Altium Designer 2013

120

2-1-2
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T2-5 PCB

PCB
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Diode 1N4001
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1 S
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GND
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Information
i ] Distance = 300mil (7.6BZmm)

300mil 0T.BZmm)
Omil (Omm)

X Distance
T Distance

2-1-22
DIODEOQ.3 300mil 60*80mil hole size 35mil
2.
2-1-11
Num | Designator | Comment Component LIB Footprint LIB
1 b1 vee Header 2 Miscellaneous HDR1X2 Miscellaneous
Connectors Connectors
2 Miscellaneous
Cl C3 100uF Cap Devices
Miscellaneous Miscellaneous
3 C2 C4 0.1uF,0.01 | Cap Devices RAD-0.1 Connectors
4 Miscellaneous Miscellaneous
D1 1N4007 Diode 1N4001 Devices DIODE-0.4 Connectors
5 Miscellaneous Miscellaneou
D2 5v D zener Devices DIODE-0.4

49




4 test.schlib NE5S55NEW
5 test.pcblib Diode0.3
6
7
8 PCB test.PcbDoc 2000mil*1000mil
9 PCB
10
PCB
10mil
+5V  25~35mil 30mil
GND  35~45mil 40mil
15 25mil 20mil
11 PCB PCB 4 100mil
150mil 150mil  1850mil 850mil  150mil 850mil  1850mil 150mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
4,
1
2 PCB
3 PCB
4
2G 200G windowXP

Altium Designer 2013

120

2-1-2
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T2-6 PCB

PCB

[T]m [I]p.z R3 f]m
510 933k 33k Y510

. 4 W D2
A\
";”Ef t2 |T"

22uF 22uF

: .
1
f 9013 0013

2-1-27

Inforastaon I

J)

Dizstance = 100mil (2. 54mm)

100mil (2. S4mm)
Omil (Omm)

A Distance
T Distance

2-1-28

PCB

51



CAP 100mil 60*80mil hole size 35mil 200mil
2.
2-1- 14
Num | Designator | Comment | Component LIB Footprint LIB
Miscellaneous Miscellaneous
1 R1-R4 RES2 . AXIAL-0.3 .
Devices Devices
22uF Miscellaneous
2 C1,C2 Cap Poll .
Devices
Miscellaneous Miscellaneous
3 01,02 9013 2N3904 . TO-92A .
Devices Devices
4 Miscellaneou
D1,D2 LED LEDO s Devices
Miscellaneous Miscellaneous
5 P1 VCC5V Header 2 HDR1X2
Connectors Connectors
3.
1 D:\
2 .PriPCB
3 test.SchDoc Ad 10 10
4
4 test.schlib
5 test.pcblib CAP
6
7
8 PCB test.PcbDoc 1600*1200mil
9 PCB
10
PCB
10mil
VCC  20~50mil 30mil
GND  20~50mil 40mil
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3 PCB

2G 200G

Altium Designer 2013

120

2-1-2

windowXP
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T2-7 LED PCB

PCB
PCB
vCe
T . .
DI |D2 (D3 |D4 |Ds i J D6 | D7 | D8 | D9 | D10
VvV Vv ! RPIS S RP2 ! ! !
AN N NN RN N N R 08 L0k NI
[ (e
Lo 1k ik |
Pl vee [C1 czil+
L T 220uF 220qu
L lell N gszso
(e A— 8550
GND
GND
2-1-33
2-1-34
CAP 200mil 70*%90mil hole size 40mil 400mil
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2-1- 17
Num | Designator | Comment | Component LIB Footprint LIB
Miscellaneous Miscellaneous
1 R1-R2 RES2 . AXIAL-0.3 .
Devices Devices
220uF Miscellaneous
2 C1,C2 Cap Poll .
Devices
Miscellaneous Miscellaneous
3 01,Q2 8550 2N3906 . TO-92A .
Devices Devices
4 Miscellaneous
D1-D10 LED LEDO Devices
Miscellaneous Miscellaneous
5 P1 VCC5V Header 2 HDR1X2
Connectors Connectors
Miscellaneous Miscellaneous
6 RP 10k RPot . VR5 )
Devices Devices
1 D:\
2 .PriPCB
3 test.SchDoc Ad 10 10
4
4 test.schlib
5 test.pcblib CAP
6
7
8 PCB test.PcbDoc 2400*1200mil
9 PCB
10
PCB
10mil
VCC  20~50mil 30mil
GND  20~50mil 40mil
10 30mil 20mil
11 PCB PCB 4 100mil
150mil  150mil ~ 2250mil 1050mil  150mil 1050mil  2250mil 150mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
4.
1
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2 PCB
3 PCB

2G 200G

Altium Designer 2013

120

2-1-2

windowXP
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T2-8 SMT-

PCB

PCB
PCB
1.
Diode 1N4001
Pl D1 Rl +5
| e i
2/ _T:C1 _ch 10 -
Frighne? T ,__ 1?2 D3
) 100uF o up SV E \WLEDO
®UT
3 RS
a 1k
J:C?) —_ v
TIU(]U}' Q1
—_—C4 2N3904
I 0.01uF
GND
2-1-40
|
&) =
<L psc § ¥
—So THR _ouT B2
—
2o TRIG £ 9
o QO
2-1-41
2.
2-1-21
Num | Designator | Comment Component LIB Footprint LIB
Miscellaneous Miscellaneous
1 P1 VCC Header 2 HDR1X2
Connectors Connectors
5 Miscellaneous
Cl C3 100uF Cap Devices
3 Miscellaneous Miscellaneous
C2 C4 0.1uF,0.01 | Cap Devices RAD-0.1 Devices
Miscellaneous Miscellaneous
4 _ _ DIODE-0.4 .
D1 1N4007 Diode 1N4001 Devices Devices
5 D2 5V D zener Miscellaneous DIODE-0.4 Miscellaneous

57




Devices Devices
Miscellaneous
D3 LED LEDO Devices
Miscellaneous Miscellaneous
R1-R5 RES 2 Devices AXIAL-03 Devices
Ul NES555 NES55NEW DIP-8 Mlscellf':lneous
Devices
Miscellaneous T0-92A Miscellaneous
Q1 8050 2N3904 Devices Devices
3.
1 D:\
2 .PriPCB
3 test.SchDoc A4 10 10
4
4 test.schlib NES55NEW
5 test.pcblib S0T23 NEW
6
7
8 PCB test.PcbDoc 1400mil*800mil
9 PCB
10
PCB
8mil
15  20mil 15mil
11 PCB PCB 4 100mil
150mil  150mil  1250mil  650mil  150mil  650mil  1250mil  150mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
4,
1
2 PCB
3 PCB
4
2G 200G windowXP

Altium Designer 2013

58




120

2-1-2
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T2-9 PCB
PCB
PCB
\Yee
« R3 Q3
Pl VCC S /9012
é DI
VCC = T u_‘
GND R1 V6
TK Ul MEFEBN
[ Q2
% Soisc —— R4 9013 ——=C2
3 | F = . 7k 0.1uF
OBT THR
2 o |
R2 a %TR]G 2 R6
TK K
" - R5
[
47K
Ql C1
9013 — ?\2/6
—FOIuF
GND
2-1-45
U E
L pisc § 2
S TR _out b3
—
-2 TRIG g o
o Q
NES55NEW
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Information

o

¥ Distance
T Distance

Distance = 300mil [7.62mm)

300mil (7. 6BZmm)
Omil (Omm)

2-1-46
DIODEO0.3 300mil 60*80mil hole size 35mil
2.
2-1- 22
Num | Designator | Comment Component LIB Footprint LIB
Miscellaneous Miscellaneous
1 P1 VCC Header 2 HDR1X2
Connectors Connectors
Miscellaneous Miscellaneous
2 Cl1~-C2 103 104 Cap . C0805
Devices Connectors
Miscellaneous Miscellaneous
3 R1~R6 RES 2 . C1206 .
Devices Devices
Miscellaneous
4 Ul NE555 NES555NEW DIP-8 i
Devices
9012 2N3904 Miscellaneous Miscellaneous
5 Q1~-Q3 . TO-92A )
9013 2N3906 Devices Devices
Miscellaneous
6 D1,D2 3v6 D zener . .
Devices Diode0.3
3.
1 D:\
2 .PriPCB
3 test.SchDoc A4 10 10
4
4 test.schlib NE555NEW
5 test.pcblib Diode0.3
6
7
8 PCB test.PcbhDoc 1600mil*1000mil
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9 PCB

10
PCB
10mil
VCC  25~35mil 30mil
GND  35~45mil 40mil
15 25mil 20mil
11 PCB PCB 4 100mil
150mil  150mil ~ 1450mil 850mil  150mil 850mil  1450mil 150mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
4,
1
2 PCB
3 PCB
4
2G 200G windowXP

Altium Designer 2013

120

2-1-2



T2-10 PCB
1
PCB
PCB
1.
VCC
T
VCC
. L J3
10k 2 vCC
GND
R4 LT s
5.1k 7 INE5S55
DIS =& 9] .
S Usa USB
6 THR 0 3 1 R 4
z o) 2 | 5
- 2
jis® 2 s 6 JIE TATICO0
5 " - 11 2
5.1 2
C2 N ouT
Cl i _
—~ 0.1uF LED1[]R7
100uF }Sl Q‘Lwn 10K
GND aND GND
2-1-51
|
O e
<L psc § ¥
—6!> THR [_OUT >3—
2 —
—== TIG £ &
o QO
A
2-1-52
2.
2-1-25
Num | Designator | Comment Component LIB Footprint LIB
Miscellaneous Miscellaneous
1 J1-J3 Header 2 HDR1X2
Connectors Connectors
100uF Miscellaneous
2 Ci1 Cap Poll ]
Devices

63




Miscellaneous Miscellaneous
Cc2 0.1uF Cap . C0805
Devices Connectors
Miscellaneous Miscellaneous
R4~R7 RES 2 . C1206 .
Devices Devices
Miscellaneous Miscellaneous
RP 10k RPot . DWQ .
Devices Devices
Miscellaneous
LED1 LED LEDO Devices
Miscellaneous
S1 SW-PB .
Devices
Miscellaneous
U4 NE555 NES55NEW DIP-8 .
Devices
Miscellaneous
us 74HCO00 74LS00 DIP-14 .
Devices
1
2 .PriPCB
3 test.SchDoc A4 10 10
4 test.schlib NES55NEW
5 test.pcblib
6
7
8 PCB test.PchDoc 2300mil*1300mil
9 PCB
10

64




2G 200G

Altium Designer 2013
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windowXP
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T2-11

PCB

1
PCB
PCB
1.
ul 7812 +12
Vin Vout
3 R A
D1 D2 =3 =G5 A7uF
IN4007 IN4007 ,FJ.O()uF 0.1uF 0. TuF T P2
— 1
P1 O 2
Hookl & | T
3 —_l__ IN4)07 IN4007 +C2 L 2 7912 i +cg  GND ouT
7 N 4 u aND U ul
ACTVIN | orD ’Paooup 0.1uH are TOI FT47F
1
2-1-57
2-1-58
CAP 300mil 90*90mil hole size 40mil 600mil
2-1- 28
Num | Designator | Comment | Component LIB Footprint LIB
Miscellaneo )
ACIN12V Miscel laneou
1 P1 P2 Header 3 us HDR1X3 )
ouT s Devices
Connectors
Diode Miscellaneo Miscel laneou
2 D1-D4 1n4007 . DO-35 .
us Devices s Devices
3 C1 C2 3300uF Cap Poll Miscellaneo

66




us Devices CAP
7 8 47uF cap Poll Mlscellz?meo
us Devices
C3 C4 C5 Cap Miscellaneo Miscellaneou
0.1uF . RAD-0.1 .
C6 us Devices s Devices
Miscellaneo
Ul 7812 \olt Reg .
us Devices
Miscellaneo
U2 7912 \Volt Reg .
us Devices
1 D:\
2 .PriPCB
3 test.SchDoc A4 10 10
4 test.schlib
5 test.pcblib __CAP
6
7
8 PCB test.PchDoc 3000mil*1200mil
9 PCB
10
PCB
10mil
+12 -12  25~35mil 30mil
GND  35~45mil 40mil
15 25mil 20mil
11 PCB PCB 4 100mil
150mil  150mil ~ 2850mil 1050mil  150mil 1050mil  2850mil 150mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
1
2 PCB
3 PCB
4

67




2G

Altium Designer 2013

120

2-1-2

200G

windowXP
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T2-12 USB-ISP PCB
PCB
PCB
D1 D2
IN4148 IN4148 3.3V
J1 33V Ul
USB | -l% REST PC6PC5 ADS %
vee O RI 100 ppy —5~ RXDPDOPC4 AD4 e
D- 0% C— 55y — TXDPDI PC3AD3 5=
D+ O3 E— == INTOPD2 PC2AD2 53
GND R2 100 33y —2= INTIPD3PCIADI 5=
— = —— PD4 PCOADO 55
GND r_s VCC GND T“I-GND
GND-||—9 GND AREF 5o P
XTIPB6 AVCC ==
Y1 10 19 R3 — 220
oM~ XT2PB7 SCKPBS P2 % 1
| pa—]
.._||:||—o 5= PDS  MISOPB4 — O —T 2
i 1l == PD6 MOSIPB3 —3} 3
= =Cl A3 1 bp7 3SPB2 8 RO —— 220 4
20pF  20pF | PBO 14 15 PB1 _
PBO PBI — 5
= ATMEGASL — CON5
GND GND
2-1-61 uUsSB
. 1
VCC [O—
D- C}—g
D+ 0—4
GND [o=—
2-1-62 USB
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%)
/|

O
(@)
O
O
O
O
(@)
(@)
(®)
O
O
O
O

0000000000000 0

[

2-1-63 DipP28
100*60mil 40mil 100mil 600mil

2.
2-1- 30
Num Designator Comment Component LIB
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n USB HDR1X4 Miscellaneous
Connectors
Miscellane .
J2 Header 5 ous HDR1X5 Miscellaneous
Connectors Connectors
Diode Miscellane Miscel laneou
D1-D2 1n4007 ous D0-41 i
Devices s Devices
1 D:\
2 .PriPCB
3 test.SchDoc A4 10 10
4 test.schlib USB
5 test.pcblib DIP28
6
7
8 PCB test.PcbDoc 2500mil*1500mil
9 PCB
10
PCB
10mil
VCC  25~35mil 30mil
GND  35~45mil 40mil
15 25mil 20mil
11 PCB PCB 4 100mil
150mil  150mil ~ 2350mil  1350mil  150mil 1350mil  2350mil  150mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
1
2 PCB
3 PCB
4
2G 200G windowXP
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T2-13

Pl

ACI12V

PCB
PCB
PCB
DI
1N4007
“ psi K
U\ 1000V3A
& VRI1 +12 P2
V- +V+ 1 glovV Vin  Vout 1
2
G J:C1 GND *cs3
470uF——C2 MC7812 —T~47 —=C4 OuUT1
T 0.1uF 0.1uH
(a1
D2 GND
K1N4007 +5
+12 VR2
T Vin  Vout
GND _xcs P3
MC7805 —~47uF =—=C6 )
0.1u
2
OUT2
_l_
GND
2-1-13

J) Distance = 100mil (2. Sd4mm)

X Distance
T Distance

00m1il (2. S4mm)

=1
= Omil (Omm)
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2-1-74

CAP 100mil 60*80mil hole size 35mil 200mil
CAP
2-1- 35
Num | Designator | Comment | Component LIB Footprint LIB
Miscellaneous Miscellaneous
1 P1 P2 P3 Header 2 )
Connector HDR1X2 Devices
) Miscellaneous
Cl C3,C5 Cap Poll Devices
C2 C4 Miscellaneous Miscellaneous
3 C6 0.1uF Cap Devices C0805 Devices
4 Diode Miscellaneous Miscellaneous
D1 D2 IN4007 1N4001 Devices DO-35 Devices
MC7812 Miscellaneous
> VR1 VR2 | MC7805 Volt Reg Devices
6 DS1 1000V3A | BRIDGE3
1 D:\
2 .PriPCB
3 test.SchDoc A4 10 10
4
4 test.schlib
5 test.pcblib __CAP
6
7
8 PCB test.PchDoc 2500mil*1500mil
9 PCB
10
PCB
10mil
+12 45  25~35mil 30mil
GND  35~45mil 40mil
15 25mil 20mil
11 PCB PCB 4 100mil
150mil 150mil  2350mil 1350mil  150mil 1350mil  2350mil 150mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
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2 PCB
3 PCB

2G 200G

Altium Designer 2013

120

2-1-2

windowXP
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T2-14 PCB
PCB
VCC 13
e » » * 1
2
R1 R3 RO R38 — VCCI2V
51k 5.1k 51k 5.1k GND
12
1
2
J1 Cl —  Audio-OUT
1 Y| GND
3 1T+
luF
Audio-IN

Hﬁ‘ﬁk

1+ C5
[~ 47uF

2-1-66

PCB
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L Distance = 100mil (2. 54mm)

X Distance
T Distance

100mil (2. S4mm)
Omil (Dmm]

2-1-67
CAP 100mil 60*80mil hole size 35mil 200mil
CAP
2-1-31
Num | Designator | Comment | Component LIB Footprint LIB
Miscellaneo Miscellaneous
1 R1-R10 RES2 . C1206 .
us Devices Devices
Miscellaneo
2 Cl C2 C4 1uF Cap Poll )
us Devices
Miscellaneo
3 C3,C5 47uF cap .
us Devices
Miscellaneo .
Miscellaneous
4 J1-J3 Header 2 us HDR1X2
Connectors
Connectors
Miscellaneo Miscellaneou
5 01-02 8050 2N3904 . TO-92A B}
us Devices s Devices
1 D:\
2 .PriPCB
test.SchDoc A4 10 10
4
4 test.schlib
5 test.pcblib CAP
6

77




8 PCB test.PcbDoc 2300mil*1200mil
9 PCB
10
PCB
10mil
VCC  25~35mil 30mil
GND  35~45mil 40mil
15 25mil 20mil
11 PCB PCB 4 100mil
150mil  150mil  2150mil 1150mil  150mil 1150mil 150mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
4,
1
2 PCB
3 PCB
4
2G 200G windowXP

Altium Designer 2013

120

2-1-2

78



T2-15 PCB

PCB

PCB

Diode 1N4001

100uF 0.1uF 5V

GND
2-1-68
@] =

L pisc § 2
S THR _ouT A,
2 a 32

TRIG
1 5 2

2-1-69

NES55NEW

Information

i Distance = 300mil (T.6Zmm)
\r ¥ Distance = 300mil (T.BZmm]

Omil (Omm)

T Distance

2-1-70
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DIODEOQ.3 300mil 60*80mil hole size 35mil
2.
2-1- 33
Num | Designator | Comment Component LIB Footprint LIB
Miscellaneous Miscellaneous
1 P1 VCC Header 2 HDR1X2
Connectors Connectors
) Miscellaneous
Cl C3 100uF Cap Devices
Miscellaneous Miscellaneous
3 C2 C4 0.1uF,0.01 | Cap Devices C0805 Connector
4 Miscellaneous
D1 1N4007 Diode 1N4001 Devices Diode-0.3
Miscellaneous
> D2 5V D zener Devices Diode-0.3
Miscellaneous
6 D3 LED LEDO Devices
. Miscell-emeous C1206 Miscellf'meous
R1- R5 RES 2 Devices Devices
Miscellaneous
8 Ul NE555 NES55NEW DIP-8 .
Devices
9 Miscellaneous Miscellaneous
Q1 8050 2N3904 Devices TO-92A Devices
3.
1 D:\
2 .PriPCB
3 test.SchDoc A4 10 10
4
4 test.schlib NE5S55NEW
5 test.pcblib Diode0.3
6
7
8 PCB test.PcbDoc 1800mil*900mil
9 PCB
10
PCB
10mil
+5V  25~35mil 30mil
GND  35~45mil 40mil
15 25mil 20mil
11 PCB PCB 4 100mil
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150mil  150mil  1650mil 750mil  150mil 750mil  1650mil 150mil
12 IPC PCB

13 PCB

14 PCB DRC

15 BOM XLS PDF
4,

1

2 PCB

3 PCB

4

2G 200G windowXP

Altium Designer 2013

120

2-1-2
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163X A H1-36 3= 3K # ok &85 PCB R B % it

PCB
PCB
VCC P4 P5  -VCC PG
1 VEC 1
z =
VCC — GND
GND
P2 TEST
1 RS3
VCC z
UlA &)
Pl > 1 +( ':]R4 P3
1 T0k 1
LM358N  47uE
2 2
AudiolN Lvee 22uF AudioOUT
GND
2-1-75

|

i ] Distance = 100mil (2. S4mm)
¥ Distance = 100mil (2. Sdmm)

T Distance = Omil (Omm]
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2-1-76

CAP 100mil 60*80mil hole size 35mil 200mil
2.
2-1- 36
Num | Designator | Comment Component LIB Footprint LIB
1 Miscellaneous Miscellaneous
P1~P6 Header 2 Connector HDR1X2 Connector
Ci1 c2 Miscellaneous
2 C3 Cap Devices
Miscellaneous Miscellaneous
3 R1~R6 RES 2 Devices C1206 Devices
4 Miscellaneous
Ul LM358 LM358 DIP-8 Devices
3.
1 D:\
2 .PriPCB
3 test.SchDoc A4 10 10
4 test.schlib
5 test.pcblib CAP
6
7
8 PCB test.PcbDoc 1600*1000mil
9 PCB
10
PCB
10mil
VCC -VCC 25 35mil 30mil
GND 35 45mil 40mil
15 25mil 20mil
11 PCB PCB 4 100mil
150mil  150mil  1450mil 850mil  150mil 850mil  1450mil 150mil
12 IPC PCB
13 PCB
14 PCB DRC
15 BOM XLS PDF
4.
1
2 PCB

3 PCB
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2G 200G

Altium Designer 2013
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windowXP
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H1-3

65 (
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10

15

HGS"

50

50
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1 2002
2

10

1x 20=20

WEEE

T3-1
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a b c d C e
A a,c,e B a,c,d,e C a,b,c,e D a,e

15

2% 5=10
IPC-A-610D « "

10x 4=40

1 PCB




IPC

89



o

© 00 N O O b~ W N -

10

O W > g T b~ T W = N

T3-2 2 D
6
1x 20=20 A . c 0
Iso 1947 .
- - A B c D
E— 8
ROHS A -1 B -2 c -3 D -4
QC 9 , .
10C A-
1X 10=10 B:
ROHS ROHS 7/ c
D:
55 5 C ) 10 IPC i .
? ( )
A 4,
PCB < 1.5% < 0.75% B 3
PCB PCB -
1PQC D- 1
11 272 ( )
OK A.272R  B.270 C.2.7K D.27K
2x 15=30 12
A B c D
~ 13
A. B. C. D.
?9 "i’ 'i’ 1
oo d o §
A B C
A B C
SMT C
15
B X c D
A B c D
ICT
B c + D 100%
1PC-A-610F
1 B. 2 C. 3 D. 4
ROHS )
ROHS
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2x 5=10
IPC-A-610D

=40

10x 4

[an]
[&]
o
—

QC
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1
2 0402

3

= PF
4 QC

5 1QC

6 ESD

7

1

2

3

4

5

6

7 PCB

8

9

10

A PN
B PN
C PN
D PN

1x 20=20

T3-3

mm mm

1F=

UF

1x 10=10

90.5%

PCB
1PQC

2x 15=30

e
il
o &

OK

(U

G-

1UF

(U

Gl

BGA
-1,2,3
-1,2,3
-1,2,3
-2,3

o O W >» © O O W >» 0o > N > oo > o1 > b

=
o

IPC

o O W >
P N W b

11 272
A.272R B.270
12

A B

13

A.

14

C A0l

C.2.7K

D

D.27K

IPC-A-610F



15
A

A30°

B45° C60°

B
2x 5=10
IPC-A-610D

D90°

10x 4=40

1 PCB

2 QC
10C
1PQC
FQC
0QC

3

4 58
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N

~N oo o bW

> N

5S

ESD

ROHS

PCB

20

6.8M
682

ICT

T3-4 4
1x 20=20
SMT 3
AQL ACCEPTABLE QUALITY LEVEL
1x 10=10
RoHS
PCB
PCB < 1.5% < 0.75%
PCB
1PQC
1PQC
2x 15=30
I MCH4110DW MCH4 110D
XAB9THY XABITYY
i ML 110D
MCHS1I0DW YAB9TUY
XAB9THY
11
5%
B 686 C 685 D 684
B C + 100%

O » © » 00O O r»r N X OO O O w o o> b

10

o O W >

15

ROHS

PCBA

IPC

= N W s

B. 2
ROHS
B
B
D A
1
C

S I TR AS R AR AR

K il L I T R S

a,c,e

b c

B a,c,d,e

d C

C a,b,c,e

e

D a,e

IPC-A-610F
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2x 5=10
IPC-A-610D

1 PCB

A W N

10x 4=40

- ~
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T2-1 5
1x 20=20
1
2 123 -10v -10.2v
1 2 3
3 1QC o
4 linch=_25.4 mil
5
6 ROHS
7
1x 10=10
1 RoHS
2
3 PCB
4 ( /)
5
6 PCB < 1.5% < 0.75%
7 PCB PCB
8
9 1PQC
10 1PC-A-610
2% 15=30
1
2 6.8M 5%
A 682 B 686 C 685 D 684
3
A
B
C
D
4 IPC-A-610F
1 B. 2 C. 3 D. 4
5 ROHS )

-14v

B_

13

14

15

ROHS

IPC-A-610
IPC-9191
IPC-7711A/7721A
1A-471

PCBA

B
D A B
-1 B - 2
, B:
D:
IPC
? ( )
4
3 .,
2,
1,
.90 ° B. 180° C. 270°

I AP B S AR R S
K A R N 1) 2 S A

B C D
a b C d
a,c,e B a,c,d,e C a,b,c,e
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