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Bz 45 1

= 4. 8%

FS# Designator Hk EIE ] Dist Dist.Cat.No
1 PCB
2 C6,9 Cap 22pF 5% 50V NPO 0805 0805 DK 311-1103-1
3 C5, 33, 34 Cap 1 nF 5% 50V X7R 0805 0805 DK 311-1127-1
4 C10, 12, 14, 22 Cap 10 nF 5% 50V X7R 0805 0805 DK 478-1383-1
5 C7,8, 11,13, Cap 0.1uF 10% 50V X7R 0805 |0805 DK 311-1140-1
16-21, 23-32,
35, 36
C15 Cap 0.22 pF 10% 16V X7R 0805|0805 DK 490-1670-1
7 C3 Cap 0.1 uF X-type 275 VAC 17.5 DK P10524
X6
8 C1 Cap 220 uF 6.3VAE6.3D2M |6.3D2M |DK P11166
9 C4 Cap 1000 uF 16V AE 10D 5.0M |10D DK P5142
5M
10 Cc2 Cap 470 uF 35V AE 10D 5.0M |10D DK P5168
5M
1 D3-5 Diode BAS16 single SOT23 SOT DK BAS16DICT
23
12 D6 Diode MMBZ20 dual TVS SOT DK MMBZ20
20V SOT23 23 VALT10SCT
13 D2 Diode 1N4001 1A 50V rectifier |DO-41 DK 1N4001DICT
14 D1 Diode bridge 1A 50V cylinder DK WO005GDI
15 K1-3 Relay G5Q-1A 24V SPST DK 2220
16 L2 3 Ferrite 120/100MHz 0.8A 0805 | 0805 DK 240-1041-1
17 L4,5 Ferrite 300/100MHz 0.7A 0805 |0805 DK 240-2218-1
18 L1 Line filter ELF17NOO5A DK PLK1171
19 LD1 LED dual 0.56 in. digit red DK 516-1216-5
20 P1 Header 16-pin 0.1 in. 2x8 DK MHB16K
protected 30uin AU
21 P4 Header 2-pin MTA 0.156 in. DK A1971
22 P3 Header 4-pin MTA 0.156 in. DK A1972
23 P2 Header 8-pin MTA 0.156 in. DK A1974
24 Q1-3 Trans MMBT4401 GP NPN SOT DK MMBT4401DICT
SOT23 23
25 R33, 37 Res 0 ohm 1/10W 0805 0805 DK 311-0.0ACT
26 R41, 42 Res 100 5% 1/10W 0805 0805 DK 311-100ACT
27 R6,7,9,12, 13, Res 560 5% 1/10W 0805 0805 DK RHMS60ACT
15, 17,18, 20, 22, 23,
25, 30, 31
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® 4. BBIER ()

L IS 1

FS# Designator ik IS Dist Dist.Cat.No
28 R10, 11, 14, 16, 19, 21, |Res 1K 5% 1/10W 0805 0805 DK 311-1.0KACT
24,29, 32

29 R40 Res 3.9K 5% 1/10W 0805 0805 DK 311-3.9KACT

30 R34-36 Res 4.7K 5% 1/10W 0805 0805 DK 311-4.7KACT

31 R2, 4, 5, 26-28, 38, 39 |Res 10K 5% 1/10W 0805 0805 DK 311-10KACT

32 R3 Res 330K 5% 1/10W 0805 0805 DK 311-330KACT

33 R8 Res 10 MEG 1/10W 0805 0805 DK 311-10MACT

34 R1 Pot 10K linear 9mm DK P3C3103

35 S1,2 Switch tactile 6 mm DK P12216SCT

36 R3, 8, 16, 19 Transformer 2.4VA 115VAC Mou [553-F16-150
16VAC CT ser

37 U1 IC MC68HC9O08AP32 QFP QFP |Freescale samples
microcontroller -44 44

38 V1 Varistor size 20 275 VAC DK S20K275

39 VR1 IC voltage regulator 78M05 SOT DK 296-12290-1
SOT223 223

40 Y1 Xtal 32.768 KHz cylinder DK SE3201
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B.5

RBLFS
PCB 71l £ TE % 3 1 6 . AT TCHHMRA 5 R0, RN TEAF T Bl DigiKey W%, JXSE ok

SUATE T DL R 5RRHL T4 B I %
* 6. RN

ﬁ#? Designator E ik EIE S Dist Dist.Cat.No
=

1 1 PCB

2 |Ce6, 11 2 Cap 22pF 5% 50V NPO (0805 DK 311-1103-1
0805

3 |C8,36 2 Cap 1 nF 5% 50V X7R |0805 DK 311-1127-1
0805

4 |C7,14,15,23 |4 Cap 10 nF 5% 50V X7R 0805 DK 478-1383-1
0805

5 (C9,10,12,13, |22 |Cap 0.1uF 10% 50V  |0805 DK 311-1140-1

17-22, 24-35 X7R 0805

6 |C16 1 Cap 0.22uF 10% 16V |0805 DK 490-1670-1
X7R 0805

7 |C4 1 Cap 0.1 uF X-type 275 [17.5x6 DK P10524
VAC

8 |C1 1 Cap 220 uF 6.3V AE |6.3D 2M DK P11166
6.3D 2M

9 |C2,5 2 Cap 1000 uF 16V AE |10D 5M DK P5142
10D 5.0M

10 [C3 1 Cap 3.3 uF 250V Met |20.8L/17.5M DK P10985
Poly

11 |D3-5 3 Diode BAS16 single SOT23 DK BAS16DICT
SOT23

12 |D1, 2,101, 102|4 Diode 1N4004 1A 400V |DO-41 DK 1N4004DICT
rectifier

13 |K1-3 3 Relay G5Q-1A 5V Mouser 653-G5Q-1A-DC5
SPST

14 |L2,3 2 Ferrite 120/100MHz 0805 DK 240-1041-1
0.8A 0805

15 |[L1 1 Line filter ELF17NO05A DK PLK1171

16 |LD1 1 LED dual 0.56 in. digit DK 516-1216-5
red

17 |P1 1 Header 16-pin 0.1 in. DK MHB16K
2x8 protected 30ulN
AU

18 |P4 1 Header 2-pin MTA DK A1971
0.156 in.

19 |P3 1 Header 4-pin MTA DK A1972
0.156 in.

HEETREEHIRRM N A RBS & EEE , Rev. 0
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* 6. [RBLER (&)

BL RSB 2

ﬁ#% Designator g R EE Dist Dist.Cat.No
=
20 |P2 1 Header 8-pin MTA DK A1974
0.156 in.
21 |Q1-3 3 Trans MMUN2211 NPN |SOT23 DK MMUN2211LT10SCT
bias 10K/10K SOT23
22 |Q4-6 3 Trans MMUN2111 PNP |SOT23 DK MMUN2111LT10SCT
bias 10K/10K SOT23
23 |R30, 41, 42, 3 Res 0 ohm 1/10W 0805|0805 DK 311-0.0ACT
[33, 34, 35]
24 |R30,41,42,45|4 Res 10 ohm 1/10W 0805 DK 311-10ACT
0805
25 |R39, 40 2 Res 100 5% 1/10W 0805 DK 311-100ACT
0805
26 |R6,7,10,12, |14 |Res 560 5% 1/10W 0805 DK RHM560ACT
13, 15, 17, 18, 0805
20, 21, 23, 25,
29, 31
27 |R9, 11,14, 16, |9 Res 1K 5% 1/10W 0805 DK 311-1.0KACT
19, 22, 24,28, 0805
32
28 |R38 1 Res 3.9K 5% 1/10W 0805 DK 311-3.9KACT
0805
29 |R2,4,5,26,27, |7 Res 10K 5% 1/10W 0805 DK 311-10KACT
35, 37 0805
30 |R43,44 2 Res 82K 5% 1/10W 0805 DK 311-82KACT
0805
31 |R36 1 Res 200K 5% 1/10W {0805 DK 311-200KACT
0805
32 |R3 1 Res 330K 5% 1/10W {0805 DK 311-330KACT
0805
33 |R8 1 Res 10 MEG 1/10W 0805 DK 311-10MACT
0805
34 |R1 1 Pot 10K linear 9 mm DK P3C3103
35 |$1,2 2 Switch tactile 6 mm DK P12216SCT
36 |(U1 1 IC MC68HCO08AP32 |QFP44 Freescale samples
microcontroller QFP-44
37 |1 1 Varistor size 20 275 DK S20K275
VAC
38 |Y1 1 Xtal 32.768 KHz DK SE3201
cylinder
39 |Z1,2 2 Zener 1N4733 5.1V 5% |DO-41 DK 1N4733ADICT
1w

BEE T RUSHIRRR N A BS ZHEE , Rev. 0
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* 6. [RBLER (&)

ﬁ#% Designator g R EE Dist Dist.Cat.No
ACCESSORIES NOT PART OF PCB ASSEMBLY
40 |[Plugs into P4] |1 Socket 2-pin MTA DK A19950
41 |[Plugs into P3] |1 Socket 4-pin MTA DK A19952
42 |[Plugs into P2] |1 Socket 8-pin MTA DK A19956
43 |[For 3 sockets |14 |Terminal crimp female DK A19990CT
above] MTA tin
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Line Line Neutral Neutral
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C.5

I SN

BBl 3

PCB T B e a1 8 Pras. Frfi ot R A S WSk, WAhefFr LU DigiKey I3k . JX ¥ ook
FEAFROC R n] DAAEARAT— SR R L1 3 B 7 Ak I

& 8. FHLE

F5 # | Designator | ¥ | #iik S B Dist Dist.Cat.No
=

1 1 PCB

2 C8,9,17,25,34 |5 Cap 1 nF 5% 50V X7R (0805 DK 311-1127-1
0805

3 C6, 16 2 Cap 10 nF 5% 50V 0805 DK 478-1383-1
X7R 0805

4 C7,10-15, 18, 20 |[Cap 0.1uF 10% 50V |0805 DK 311-1140-1

21-24, 26-33 X7R 0805

5 Cc2 1 Cap 0.1 uF X-type 275 |17.5x6 DK P10524
VAC

6 C1 1 Cap 220 uF 6.3V AE |6.3D2M |DK P11166
6.3D 2M

7 C4,5 2 Cap 1000 uF 16V AE |10D 5M |DK P5142
10D 5.0M

8 C3 1 Cap 3.3 uF 250V Met (20.8L/ DK P10985
Poly 17.5M

9 D5-7 3 Diode BAS16 single |SOT23 |DK BAS16DICT
SOT23

10 D1-4 4 Diode 1N4004 1A DO-41 DK 1N4004DICT
400V rectifier

11 K1-3 3 Relay G5Q-1A 5V Mouser 653-G5Q-1A-DC5
SPST

12 L2,3 2 Ferrite 120/100MHz (0805 DK 240-1041-1
0.8A 0805

13 L1 1 Line filter DK PLK1171
ELF17NO05A

14 LD1 1 LED dual 0.56 in. digit DK 516-1216-5
red

15 P4 1 Header 6-pin 0.1 in. DK WM6806
2x3 vert 15ulN AU

16 P6 1 Header 2-pin MTA DK A1971
0.156 in.

17 P2 1 Header 3-pin MTA DK A1971
0.156 in.

18 P5 1 Header 4-pin MTA DK A1972
0.156 in.

19 P3 1 Header 10-pin MTA DK A1975
0.156 in.
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* 8. [REIER (&)

F5 # | Designator | % | #& ESE5 Dist Dist.Cat.No
&
20 P1 1 Header 3-pin vert 0.1 DK WM6403
in. tin
21 Q1-3 3 Trans MMUN2211 SOT23 DK MMUN2211LT10SCT
NPN bias 10K/10K
SOT23
22 Q4-6 3 Trans MMUN2111 SOT23 DK MMUN2111LT10SCT
PNP bias 10K/10K
SOT23
23 R29, 30 2 Res 100 5% 1/10W  |0805 DK 311-100ACT
0805
24 R3, 5, 8-12,14, |14 |Res 5605% 1/10W  |0805 DK RHM560ACT
16, 20,21, 23, 25, 0805
27
25 R6, 7,13, 15,19, |10 |Res 1K 5% 1/10W 0805 DK 311-1.0KACT
22, 24,26, 28, 31 0805
26 R32, 35 2 Res 3.9K 5% 1/10W 0805 DK 311-3.9KACT
0805
27 R4, 33, 34, 36, 37 |5 Res 10K 5% 1/10W  |0805 DK 311-10KACT
0805
28 R39, 40 2 Res 82K 5% 1/10W  |0805 DK 311-82KACT
0805
29 R36 1 Res 200K 5% 1/10W |0805 DK 311-200KACT
0805
30 R1, 2 2 Pot 10K linear 9 mm DK P3C3103
31 S1-4 4 Switch tactile 6 mm DK P12216SCT
32 U1 1 IC MC9S08AW60 QFP64 Freescale samples
microcontroller
QFP-64
33 V1 1 Varistor size 20 275 DK S20K275
VAC
34 Z1,2 2 Zener 1N4733 5.1V DK 1N4733ADICT
5% 1W AXIAL 0.4
HIGH-PRECISION OSCILLATOR OPTION--NOT NORMALLY STUFFED
35 C19, 20 2 Cap 22pF 5% 50V 0805 DK 311-1103-1
NPO 0805
36 R17 1 Res 1K 5% 1/10W 0805 DK 311-1.0KACT
0805
37 R18 1 Res 4.7 MEG 1/10W |0805 DK 311-4.7TMACT
0805
38 Y1 1 Crystal 16 MHz DK 300-6134-1
HCM49 SMD
ACCESSORIES NOT PART OF PCB ASSEMBLY

HEETREEHIRRM N A RBS & EEE , Rev. 0
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* 8. [REIER (&)

75 # | Designator g ik ESIp Dist Dist.Cat.No
=%
39 [Plugs into P6] 1 Socket 2-pin MTA DK A19950
40 [Plugs into P2] 1 Socket 3-pin MTA DK A19951
41 [Plugs into P5] 1 Socket 4-pin MTA DK A19952
42 [Plugs into P3] 1 Socket 10-pin MTA DK A19956
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* 9. EFT Mk 4 Rk

Line Line Neutral Neutral
FEHRE Positive Negative Positive Negative
[kV] [kV] [kV] [kV]
1 4.5+ 4.5+ 4.5+ 4.5+
2 4.5+ 4.5+ 4.5+ 4.5+
3 4.5+ 4.5+ 4.5+ 4.5+

Toie e 3 M UAE A IC A AWl 2N SEGI R BT L AT AT A e PR BE B SR, ELEIE BIIRAX
e BB

Bﬁ% D &% 30ik

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement

techniques — Electrostatic discharge immunity test, International Electrotechnical Commission, 2001.
+ |EC 61000-4-4, Electromagnetic Compatibility (EMC) — Part 4-4: Testing and measurement

techniques — Electrical fast transient/burst immunity test, International Electrotechnical Commission,

2001.

+ Ronald B. Standler, Protection of Electronic Circuits from Overvoltages, John Wiley & Sons, 1989, pp.
265-283.

« Ken Kundert, #i ower Supply Noise Reduction”, The Designer i Guide (www.designers-guide.com),
2004.

+ Larry D. Smith, “Decoupling Capacitor Calculations for CMOS Circuits”, Electrical Performance of
Electrical Packages Conference, Monterey CA, November 1994, Pages 101-105.

Bﬁ% E S%HH

Ronald B. Standler, Protection of Electronic Circuits from Overvoltages, John Wiley & Sons, 1989.
« Clayton Paul, Introduction to Electromagnetic Compatibility, Wiley & Sons, 1992.
« Bernard Keiser, Principles of Electromagnetic Compatibility, Artech House, 1987.

« T.C. Lun, “Designing for Board Level Electromagnetic Compatibility”, Freescale )W /1 %& it AN2321,
www.freescale.com.
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