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EVAL_MA5302MS_200Wx2

MA5302MS Evaluation Board

About this document

Scope and purpose

(infineon

The EVAL_MA5302MS_200x2 evaluation board is a two-channel, 200 W/ch (2 Q at +28.5 V; with heatsink) half-
bridge class D audio power amplifier for Hi-Fi audio systems. This evaluation board demonstrates how to use
MA5302MS IC, implement protection circuits, and design an optimum PCB layout using Infineon integrated
Class D IC. This reference design does not require additional heatsink or fan cooling for normal operation (one-
eighth of continuous rated power). The reference design provides all the required housekeeping power
supplies for ease of use. The two-channel design is scalable for power and the number of channels.

Applications

e AVreceivers

e Home theater systems

e Mini component stereos

e Powered speakers

e Sub-woofers

e Musical instrument amplifiers

e Caraudio amplifiers

Features

e Output power:

200 W x 2 channels (10 percent THD+N, 2 Q at +28.5 V)

e Multiple protection features:

Over-Current Protection (OCP), high-side and low-side
Over-Voltage Protection (OVP)

Under-Voltage Protection (UVP), high-side and low-side
DC Protection(DCP)

Over-Temperature Protection (OTP)

e PWM modulator:

Self-oscillating half-bridge topology with optional clock synchronization
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Specifications

1 Specifications
Table 1 General test conditions
Condition Notes/conditions
Supply voltages +17V~132V Bipolar power supply
Rated load impedance 2to6Q Resistive load
Self-oscillating frequency 400 kHz No input signal, adjustable
Voltage gain 28 dB 1Vrms input yields rated power
Table 2 Electrical data
Data Typical ‘ Notes/conditions

Infineon devices

MA5302 integrated class D IC

Modulator Self-oscillating, second-order sigma-delta modulation, analog input
Output power CH1 to 2: (1 percent | 150 W 1kHz,RL=20
THD+N)
Output power CH1 to 2: (10 200 W 1kHz,RL=2Q
percent THD+N)
Rated load impedance 2t060Q Resistive load
Idling supply current +55 mA No input signal £28.5V
-80 mA
Residual noise 170 uVv Filter: A-WEIghtlng(12017), 20 kHz
SPCL
Gain setting:28dB
Channel efficiency 94 percent Single-channel driven,
200 W, class D stage
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2 EVAL_MA5302MS_200X2 overview

The EVAL_MA5302MS_200Wx2 features a two-channel self-oscillating type PWM modulator for the lowest
component count, highest performance and robust design. This topology represents an analog version of a
second-order sigma-delta modulation, having a class D switching stage inside the loop. The benefit of the
sigma-delta modulation, in comparison to the carrier-signal based modulation, is that all the error in the
audible frequency range is shifted to the inaudible upper-frequency range by nature of its operation. Also,
sigma-delta modulation enables the designer to apply sufficient error correction.

The EVAL_MA5302MS_200WX2 self-oscillating topology consists of the following essential functional blocks:

e Front-end integrator

e PWM comparator

e Levelshifters

e Integrated gate drivers and MOSFETs
e Output LPF

LT 1.
Feedback
Daughter-board +B
i .| Integrator M .|-|.|-|.L |
N LPF

V @D | I I g
Figure 1 Simplified block diagram of class D amplifier
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3 Set-up guide
3.1 Typical connections
28.5V*,>10A DC supply 28.5V*,>10A DC supply
O | PO
250W, Non-inductive Resistors
2Q 2Q
SW1:PWM Shutdown/MUTE
oS COS 2O O
S3 O S2
Audio Signal Generator
Figure 2 Typical connection connector description
Table 3 Connector description
CH1IN J6 Analog input for CH1
CH2IN J5 Analog input for CH2
POWER J7 Positive and negative supply (+B/-B)
CH10UT J3 Output for CH1
CH2 OUT J4 Output for CH2
EXT CLK J8 External clock sync
User Manual 50f34 V1.0
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4 Audio analyzer set-up

ANALOG INPUTS

CHANNEL 1 ,’?‘ CHANNEL 2 ,f:. /

(\\ / (o \\Q

N - N

Audio Precision
ANALOG OUTPUTS -

- A N\
CHANNEL 1 (’ N CHANNEL 2 ,;
« G

S\ /

7" N\ 7N
aD &
)

Figure 3 Audio analyzer connection
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5 Operating the evaluation board

5.1 Test set-up

1. Connect 2 Q250 W dummy loads to output connectors (J3 and J4 as shown in Figure 2) and parallel it with the
input of the Audio Precision (AP) analyzer.

Connect the Audio Signal Generator (ASG) to J6 and J5 for CH1 and CH2 respectively (AP).
Set up the dual power supply with voltages of +28.5 V; set current limit to 15 A.

Turn off the dual power supply before connecting to “on” of the Unit Under Test (UUT).
Set switch S1 to the middle position (self-oscillating).

Set volume level knob R108 fully counter-clockwise (minimum volume).

No o ks DN

Connect the dual power supply to J7, as shown in Figure 2 or Figure 3

5.2 Power-up sequence

8. Turn on the dual power supply. The B supplies must be applied and removed at the same time.
9. Red LED (protection) should turn on almost immediately and turn off after about 3 s.

10. Green LED (normal) then turns on after the red LED is extinguished and should stay on.

11. Quiescent current for the positive supply should be 55 mA +10 mA at + 28.5 V.

12. Quiescent current for the negative supply should be 80 mA+10 mA at £ 28.5V.

13. Push S3 switch (trip and reset push-button) to restart the sequence of LED indicators, which should be the same
as noted above in steps 9 to 10.

5.3 Audio functionality tests

With AP no filter (more than 500 kHz), monitor the channel’s switching frequency on the AP’s analog analyzer.
Set S1 to “self” (self-oscillating) position.

Set the AP’s analog analyzer to 20 kHz AES17 filter.

Connect the audio signal from the AP to J6 and J5.

Apply 1 Vgys at 1 kHz sinusoidal signal from the ASG.

Turn control volume up (R108 clockwise) to obtain an output reading of 150 W (2 Q load).
Sweep the audio signal voltage from 15 mVgus to 1.5 Vrus.

© No ok w DN

Run the AP tests as shown in Figures 4 to 11, below.

5.4 External clock function

With AP no filter (more than 500 kHz), monitor the channel’s switching frequency on the AP’s analog analyzer.
Set S1 to “self” (self-oscillating) position.

Set S1 to “Ext” (external clock) position to enable the onboard clock oscillator.

Connect the external clock signal generator output to J8.

Set the AP’s analog analyzer to 20 kHz AES17 filter

Connect the audio signal from the AP to J6 and J5.

No ok~ wN e

Sweep the audio signal voltage from 15 mVgus to 1.5 Vrus,

5.5 Power-down sequence

14. Turn off + power supply at the same time.
15. All LEDs turn off when housekeeping power supplies are off.

User Manual 7of34 V1.0
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6 Audio performance

6.1 Power vs. THD+N
Test conditions:

Vpus = £28.5V

Input signal = 1 kHz

Load impedance=2Q
FPWM =400 kHz

10
2ohm
1
X
Z 01
o)
T
'_
0.01
0.001
0.01 0.1 1 10 100 1000
Outpower(W)
Figure 4 Power vs. THD+N 2 Q load
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6.2 Frequency response

Test conditions:

Vous =£28.5V

Output power=1W
Load impedance=2Q
Fouy = 400 kHz

<
® —
-1
-2
-3
20 200 2000 20000 200000
Frequency(Hz)
Figure 5 Frequency response 2 Q load
User Manual 9 of 34 V1.0
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6.3 Noise floor

Test conditions:

V= +28.5V

No input signal

Load impedance=2Q
Fewm =400 kHz

+30 AB

+20

Level (dBrA)
o
o

-160
20 50 100 200 500 1k 2k S5k 10k 20k
Frequency (H2)
Figure 6 Noise floor 2 Q load
User Manual 10 0f 34 V1.0
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6.4 Noise floor with 1 Vrus output

Test conditions:

Vpus =128.5V
Output=1Vgysat 1 kHz
Load impedance=2Q
Fewm =400 k

+30 @

+20
+10

Level (dBrA)
&
o

—
PR
-120 ‘

-130
-140
-150

-160
20 50 100 200 500 1k 2k Sk 10k 20k
Frequency (Hz2)

Figure 7 Noise floor with 1 Vius output 2 Q load
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7 Efficiency

Test conditions:

Vpye = +28.5V
Frequency = 1 kHz

Load impedance =2Q x 2
Frwm =400 kHz

100.0%

90.0%
80.0%
70.0%
60.0%
50.0%

Efficiency

40.0%
30.0%
20.0%
10.0%

0.0%
0.0 100.0 200.0 300.0 400.0 500.0

Total Power (W)

Figure 8 EVAL_MA5302MS_200X2 2 Q load stereo, +B supply =+28.5V
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8 Thermal information

8.1 Peak power duration thermal information
Test conditions:

Input signal =1 kHz
Both channels driven

Table 4 Peak power with heatsink
Load (Q) #V,,. (V) 10 percent THD+N power Duration
(w)
6 32 103 More than 1 minute no thermal shutdown
4 32 151
3 32 198
2 28.5 226

§ Analysis | = Pasition | %, Obj. Par| @ Image | [ Text comment |
Label Value [*C] Min Max| Max- Min Avg Stdev Result _Expression
Tmage 200 463 %3 ThermaCAM iPort Ed
ARDL 305 463 158 93 36
Cument s=tiings
Fﬁ“@::“
Status
‘_uqm.ws.,q,m__.“.q.,, L o i
TR Rt S AN e v
@la] &)=
Figure 9 Peak power P, =103 W with 6 Q load +32V
Note: Maximum temperature 46.3°C at 1 minute.
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2023-07-05



EVAL_MA5302MS_200Wx2
MA5302 evaluation board

Infineon

P4 Analysis | = Position | °%, Obj. Par | @ Image | B¥ Text comment
Label | Value[C) Min|  Max| Max-Min|  Avg|  Stdev| Result| Bxpression
Image 08 88 380
Ambient 23
HS 38
MOSFETs U1 88 ur 411 68
ThermaCAM iPort =
Man  Cam |Dey | 14]»
Messuremert Fange
0360 CNOF -
Neise Reduztion
of
¥ Aute shulter
It Image Con
Facus
|@® [Connected | [0
Val
¥
F 4
F 4
F ]
f
5 T
¥
}
}
}
]
}
—
0 10 B 20 4 =0 1:00 110 1:20 130 1:30 150 200 210 230 250 2340 20 200 30 330 330 3% 250 400 +710 420
i .
’—;L]XEJ_@} label | Function| Value | Time | Cursor | Cursortime | Status
W85 MsxSEE T EOBSSEd. S5 S0E0EILL.  Acive |
alajal o]
. .
Figure 10 Peak power P, =151 W with 4 Q load +32V
. . o .
Note: Maximum temperature 58.8°C at 1 minute.
[
¢ Analysis ‘ﬁ-’-‘ Position | *%, Obj. Par | @ Image | 2 Text comment
Lsbel | Vaue[c]|  Min|  Max| Max-Min|  fvg| Stdev| Result| Expression
Imsge 23 W5 572 ThermaCAM iPort 2
AROL 73 195 22 %2 1 =
Man |cam | Dev | 1400
Curtent setfings
Camera FLIR 4325
Device: Etherne!
Status
Inifalization completed
@ [Connected | [0
) 0 2 2 0 E 100 110 120 130 150 120 200 Far 220 250 250 250 300 10 350 350 250 350 00 +ho 420
. ;
[+ a i) e Function | _Value Time | Cursor | Cursortime | Status
[Fl— ARDL  Max 795  10043190.. 788 11042588 Active
(el &/~

Figure 11 Peak power P, =198 W with 3 Q load +32V

Note: Maximum temperature 78.8°C at 1 minute.
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72 Analysis [ position | %, Obj. Par | @ Image | ¥ Text comment
Label | Volue[€]|  Min|  Mox| Max-Min|  Aug|  Stdev| Result| Bxpression
Tmage 23 57 08
Ambient 100
Hs %1
MOSFETs w4 BT 12 @3 24
ThermaCAM iPort =
Man  Cam |Dev |14
Messuerent Range
0-350°CNOF -
Haise Reduction
af
¥ Auta shutter
It Image Ca
Forus
@ |Connected (B 0
7
i
1
7
i
1
¥
T
1
]
) 0 20 0 20 =0 100 110 1:20 130 150 150 200 2% 230 250 250 250 300 BT 220 230 250 250 200 &0 +20
S|
e ] e e
[afe]al |
Figure 12 Peak power P, =226 W with 2 Q load +28.5V
Note: Maximum temperature 121.3°C at 1 minute.
Table5 Peak power without heatsink
Load (Q) &V, (V) 10 percent THD+N power Duration
(w)
4 30 102 More than 1 minute no thermal shutdown
19 100
— 24 Analysis | & position | %, Obj. Par | @ Image | E¥ Text comment
Label | Valuercl|  Min|  Max| Max-Min|  Avg|  Stdev| Resuit| Expression!
= Image 293 1090 79.7 ThermaCAM iPort =
AROL 4 1080 S6 83 14 el ot M
Main  Com [Dev | 74l¥]
Measurement Range
e 0350 'CNOF -
Neise Reduction
o
88 W Auto shulter
Int g Con
Focus
L a0 e
@ |Connected @ 0
203°¢C
C
/—
/>
Pl
-
/
e
W
£
J
Fi
!
al”
0 10 20 30 20 50 1:00 1:10 120 130 1:40 150 200 210 220 230 240 2:50 200 310 220 2330 340 350 4,00 410 420
i :
[ o || e e i e
[ela]a/-|

Figure 13

Note:

User Manual

Peak powerP,,, =102 W with 4 Q load +30V

Maximum temperature 108.2°C at 1 minute.
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— %4 Analysis | &= Position | %, Obj. Par | @ Image | [ Text comment

Label Value [°C] Min Max| Max - Min Avg|  Stdev|  Result| Expression
50 Image 68 1321 1052 ThermaCAM iPart 2
AROL 579 1321 742 1016 206 —_
Man  Cam |Dev | T4]>
100 Measuwement Rangs
0-350°CNOF -
Noise Reduction

=1

8
]

¥ Auta shutter

Int. Image Cort
Focus

@ [Connected  [® 0

B

a

4

&

26.9°C

— =t
120 —

i

7
b
7
F i
i

—
] 10 20 20 P 50 1:00 1:10 1:20 120 140 1:50 2:00 210 220 230 240 250 2:00 10 220 230 3:40 250 400 410 430

Ll |
IEHEJE\ T e e e

e’
Figure 14 Peak power P,,, =100 W with 2 Q load +19V

Note: Maximum temperature 142.8°C at 1 minute.
Table6 1/8 power test with heatsink
Load (Q) +V, . (V) Max. T-case (°C) 1/8 power (W) Duration (minutes)
6 32 51.3 10 30
4 32 60.3 14 30
3 32 71.9 19 30
2 28.5 86.7 22 30
Table7 1/8 power test without heatsink
Load (Q) +V,, (V) Max. T-case (°C) 1/8 power (W) Duration (minutes)
4 30 83.8 13 30
2 28.5 82.1 9 30
User Manual 160f34 V1.0
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8.2

Heatsink installation

Heatsink: V8818V

Thermal pad: BER161-ND

(infineon

V8818V

Figure 15

User Manual

Heatsink installation

17 of 34

V1.0
2023-07-05



Infineon

1 _ 2 _ 3 _ s
POWER_SUPPLIES.SchDoc
Input Voltages £ VCC Power Supply
VCC UVP 2% mo
v |
Gnd + ¢ 105 12v
. i Mo e w
A 10R I

1 2

- Qo1
| cn2 | == Nemel AV \ﬁ FCX491TA
imF 34 BT
0

|

V1.0
2023-07-05

180f 34

Schematic

Motherboard schematic 1

3 300 TraceunderJ7 . us .
PEN 1IN our | P Jvee
Z104 z _
i = \_VQ 105
N S A TR e
E:) o~
10008
D9
cios |+ R IN$14SW-I3F
100 H mf W
R4 ¥
R .
= +5V Power Supply
; Z101 JR101 RIO2 Nuﬂﬂ./.um?oU,NH# i U4 ./B»P/Bun.—.m
e 2 v ' N OuT
oy AR 4R g H
- D101
- c102 meww_g./mo.g
cio1 100
T i
Re3 -5V Power Supply
R sv .
= Public
02 3 J 5 MC7905C
2 N~_/_ | RIG  RIOS Nﬁﬂ%&uﬂ» 2 .;A 8. 2 ..m * .. Infineon Technologies
I R 4R B T Infineon 101 Pacitic Coast Hwy
% D c10e El Segundo, CA 90245
i D102
C103 _L_ % | Tide . .
et OuF &7 RBRIVWAGOATFTR %€ Evaluation Main Board
4\ Vaant  A\MP30_MB Approved «
T Size: Document Name Rel Rev.
A4 POWER_SUPPLIES SchDoc 2
Author:
Date: 5302023 Time: 1:50:00PM [ SUN Revision Notin version control
Copynight 2022 [ Sheet 1 of 6
1 2 3 s

EVAL_MA5302MS_200Wx2

MA5302 evaluation board

9

Figure 16
User Manual



: _

Infineon

PRE_AMP.SchDoc

Audio Input, Volume Control

CHI1 Audio in

Rl
A 100k

Control Volume

LIN

1
rd
RCI.041
c109
_
__|_v
47uF U1
1| zcen
R7
cs 2 {cs N
4R
RS 4R ] Sy
R9 g H 4 |
<5V} 4 vD+
1 f
Cly| 5
10w 11 DOND
scLx _ R10 6 | sax
4R = )
— < — spamo
RI1 g
L S 8l
4R =
CS3310KS
36
-
RCIG31

R2
A 100k

CH2 Audioin

Public

T\_ j [E0N 101 Pacific Coast Hwy

El Segundo, CA 90245

Infineon Technologies

Tide Evaluation Main Board

Vaant — A\P30_MB

Size: Document Name
A4 PRE_AMP.SchDoc

Rel Rev.

Author:
Date: 5302023 Time: 1:50:00 PM | SVNRevison Notin version control
Copynght 2022 Sheet 2 of 6

"~

B

EVAL_MA5302MS_200Wx2

MA5302 evaluation board

V1.0
2023-07-05

190f34

Motherboard schematic 2

Figure 17
User Manual



: | _ : _ _ m | . [ :

Infineon

AMP IN_OUT.SchDoc
Class D, Mother Board Control Volume and Power Supplies Schematic

CH10UT
CH1 Feedback _ T Wam =5
_ eedback > -
13 ) cs r./A‘— 231 e R33 . cao E 1A . ) CH1_QUTPUT 3 B

T M,. i1 |cm
o zo Y2
s L $1x ZNgeev n
D
s | + o
For =D
=

{
Ih
—
w

MAS3x2 MODULE

$ = Jvee A I - -
3 T 1D [ > x
< >+ s 3B
= > =
256 — L3 CH20UT
3 Ds
1 L cH2 5 ) D8
. Hu o ow o nea mmn mno&um.nr a0 s N .
23 3 s T T L AR bl U4
2x

9 > w.
cLx} 3 A D — . e cm
R S — o~ 3 % : = - o = =
SIVCGRGR IS 33F = x H.i.H ez lh(v 20 28
cis 123 S 100eF o OFEN n
50F ™ 2%
E 5012 s

I
—

Public

. . Infineon Technologies
INTINEON 101 Pacific Coast Hwy N
ElSagundo, CAS0245
™ EvawstionMzinBoard
V= A\P30 MB Approvt 5
Sae DxmentName Rel Rav
A3 AMPIN_OUTSckDoc 2

EVAL_MA5302MS_200Wx2

MA5302 evaluation board

V1.0
2023-07-05

20 of 34

Motherboard schematic 3

Figure 18
User Manual



1 2 3 4 [ 5 s 7 B

Infineon

HOUSE KEEPING.SchDoc
Class D, Mother Board Clock and House Keeping Schematic
A
- RIS .
1% v
L 210
=4 i oZie . N_o.nw l_l
—as Dics e s 18 7 = ||
MABTSHITF PSRRI & e
105 x 05 21
_ =Bs i i Zh
-4 ' A pueswns i w
Dis cm P IATE— BEL
o : i e ot ool
EEE S L] lem 128 AV e Mm_mwm = lQuo 1
2110 20 ) ) QI z T 5
Toa: AETSSITIG a sl cuo| L
— rRia £ o Wae— E\EWNG
T W H 1
< ove Trip and restart
R136 =
S T
21 = 12125
2V R Slques i
2135 F
5 £
g (2125 -
s R134 = 1008
Slaics 10 &
Enl 5
£ ﬁ. 2130 Z| Qws CHI_QUTRUT CER2_QUTRUT
= = 4% 2
E i £
W DC protection
e £
) 251 = 2 212 211
g3z | ® e W cne s A -
== 213
z s = c
= A Quos 1k Dc
ABTOLF
2133
ok m®E R
o7 sx| &%
MBTSSLIIG
-
o
Public
o . Infineon Technologies
INTINEON 101 Pacific Coast Hry -
ElSegundo, CA 045
Evaluation MainBoard
T nm0aE et s
Sz DocumentName Rel Rev
A3 | HOUSEKEERING SciDoc 2

EVAL_MA5302MS_200Wx2

MA5302 evaluation board

V1.0
2023-07-05

210f34

Motherboard schematic 4

Figure 19
User Manual




Infineon

EVAL_MA5302MS_200Wx2

MA5302 evaluation board

B
c7
11
D3 ] 3
N 100nF X Positive Bus (<8
1 1
BAV21W-7.F
R14
C16
o - 27k T1000F
! T CH 1 Rz Len
3 N T 10uF cl4
vss} ) 47R =
T 5 1 |_ RFO7IMM2STR . oo CH2
= S & & & af & 8 29
1C1 3 }B
B & N o N N 5
& & 5 g > d 1 <
RS ; o O z
vaa | w eCLP RI6 7B
2
== COMP2 - K
R4 _ c8
] 3 S ., D6
N2} e —_— IN.N2 o VS2_1 NMmm:u
= -
— el IN_P2 |_"N_
.___ 31 oND o VN2 - |8
R2 5 Negative Bus
vsst A 3V, y - S 1 vss
) 10R +5V 5 —{vee
VAA | N VAA )
10R g Negative Bus
IN_P1 o VN1 {-B
Na—» - 2o N1 _T_ D7
R ToF N 1 ESID
- 2 10 AV4
COMP1 o VS12
—
1| Ul csp e
5 LB
1 5
s} K 12 4; FauLT T_ Y CH1
IN414sw-13.F OR ) R9 _ s = 5 10
VAAT g © 8 # @ & E 1 2
> o 8 5 > > ] ] - 1 o
MASIMS [ o] F o o s 5 [ | =
af = e e o » 7 8 ____
N dcis Ty |
= IN-2 D v R11 o ~T"100nF =
i 1" N i ==
- = ! RFO7TMM2STR 4R 10uF ==l
vss} - {sD T =o 100
CH1 27k
B ﬁrn D3
By o
-4 . Positive Bus
BAV2IW-7F
A
co_L
10uF
R17
s 10k
B

Daughterboard schematic

Figure 20

V1.0
2023-07-05

22 of 34

User Manual



o~ _.
EVAL_MA5302MS_200Wx2 |nf|ne0n
MA5302 evaluation board

10 PCB

10.1 PCB specification

Two-layer SMT PCB with through-holes

1/16 thickness

2/00z.Cu

FR4 material

20 mil lines and spaces

Solder mask to be green enamel EMP110 DBG (CARAPACE) or Enthone endplate DSR-3241 or equivalent
Silkscreen to be white epoxy non-conductive per IPC-RB 276 standard

All exposed copper must be finished with tin-lead Sn 60 or 63 for 100 u inches thick
. Tolerance of PCB size shall be 0.010 to 0.000 inches

10. Tolerance of all holes is/- 0.003 inches

11. PCB acceptance criteria as defined for class Il PCB standards

WoEoNGr WD
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10.2 PCB layout
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Figure 21 Motherboard top view
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Bill of Materials (BOM)
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Table 8 Motherboard BOM
No. | Part number Designator Description Quantity | Vendor
C1,C5,Ce,C101,
C102,C103, C104, CAP ALUM 10UF 20%
1 565-1106-ND C105, C106,C115 50V RADIAL 10 Digikey
CAP ALUM 2.2UF 20%
2 |565-1103-ND C2,C3 50V RADIAL 2 Digikey
CAP CER 0.1UF 50V X7R
478-10836-6-ND C4,C21 0805 2 Digikey
CAP CER 33PF 100V
3 | 478-1281-1-ND C15,C16 COG/NP0 0805 2 Digikey
CAP MICA 150PF 5%
4 338-2598-ND C17,C18 500V RADIAL 2 Digikey
CAP CER 2.2UF 16V X7R
5 | 1276-3141-1-ND C19,C20 1206 2 Digikey
CAP CER0.1UF 50V X7R
6 |732-8127-1-ND C119 1206 1 Digikey
495- CAP FILM 1UF 10%
7 B32652A3105K000-ND | C23A, C24A 250VDC RADIAL 2 Digikey
CAP FILM 0.1UF 5%
8 495-1311-ND C25,C26 400VDC RADIAL 2 Digikey
CAP ALUM 1000UF 20%
9 565-1114-ND C31,C32 50V RADIAL 2 Digikey
CAP CER4.7TUF 16V X7R
10 | 490-14466-1-ND €107, C109 0805 2 Digikey
CAP CER 10000PF 50V
11 | 732-8074-1-ND C108,C114 XTR 0805 2 Digikey
CAP CER 1000PF 50V
12 | 732-7858-1-ND C110 COG/NP0 0805 1 Digikey
CAP CER 100PF 50V
13 | 732-7852-1-ND C111,C113 COG/NPO0 0805 2 Digikey
CAP CER 1200PF 50V X7R
14 | 478-1372-1-ND Cl12 0805 1 Digikey
CAP ALUM 100UF 20%
15 | 565-1037-ND Cl1e,C117 16V RADIAL 2 Digikey
D9, D103, D104, DIODE GEN PURP 100V
16 | 1IN4148W-FDICT-ND D105, D106, D107 300MA SOD123 5 Digikey
DIODE GEN PURP 200V
17 | ES2DFSCT-ND D5, D6, D7, D8 2A D0214AA 4 Digikey
8RAI;36IilVWM3OATFTRCT- DIODE SCHOTTKY 30V
18 |ND D101, D102 1A PMDE 2 Digikey
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No. | Part number Designator Description Quantity | Vendor
HEATSINK HORZ SIX
19 |294-1086-ND HS1 BLACKTO-220 1 Digikey
CONN RCPT 6P0S 0.1
20 | A32934-ND J1A, J1B GOLD PCB 2 Digikey
Ceramic capacitor 33 pF
5 percent 100 VNPO
18 |478-1281-1-ND C40, C58 0805 2 Digikey
Ceramic capacitor 3.3 uF
19 | 445-1432-1-ND C41, C43,C5h9,C61 50V X7TR 20 percent 1210 |4 Digikey
Capacitor 1200 pF 100V
20 | 565-1161-ND C45, C46,C47,C48 elect. SMG RAD 4 Digikey
Capacitor.1 pF16V
21 | PCC1812CT-ND C62,C63,C68,C78 ceramic X7R 0805 4 Digikey
CONN RCPT 8P0S 0.1
21 | A32935-ND J2A, J2B GOLD PCB 2 Digikey
TERM BLK 2P SIDE ENT Digikey or
22 | 277-1271-ND J3,J4 9.53MM PCB 2 Mouser
CONN RCA JACK MONO
23 | CP-1422-ND J5,J6 3.2MM R/A 2 Digikey
TERM BLK 3P SIDE ENT Digikey or
24 | 277-1272-ND J7 9.53MM PCB 1 Mouser
CONN BNC JACKR/A 50
25 | A32248-ND J8 OHM PCB 1 Digikey
26
7G23C-100M Sagami
27 L1A, L2A Class D inductor, 10UH 2
CPD2315-100M DIGIKEY
CPD1715F-100M CODACA
LED GREEN CLEART-1
28 | 160-1143-ND NORMAL T/H 1 Digikey
29
30 |160-1140-ND PROTECTION LED RED CLEART-1T/H |1 Digikey
TRANS NPN 60V 1A SOT-
31 | FCX491CT-ND Q101 89 1 Digikey
Q102, Q104, Q106, TRANS PNP 150V 0.6A
32 | MMBT5401-FDICT-ND | Q111 SMD SOT23-3 4 Digikey
Q103,Q105,Q107,
Q108, Q109, Q110, TRANS NPN 160V 0.6A
33 | MMBT5551-FDICT-ND | Q112 SOT23-3 7 Digikey
R1, R2, R57, R58, RES SMD 100K OHM 5%
34 | PI0OKACT-ND R110, R126 1/8W 0805 6 Digikey
RES SMD 100 OHM 5%
35 | P100OACT-ND R3,R4,R114 1/8W 0805 3 Digikey
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No. | Part number Designator Description Quantity | Vendor
RES SMD 4.7 OHM 5%
36 | P4A.TECT-ND R5, R6 1/4W 1206 2 Digikey
R7,R8, R10, R11, R27,
R28,R115, R116, RES SMD 47 OHM 5%
37 | P4TACT-ND R117 1/8W 0805 9 Digikey
RES SMD 10 OHM 5%
38 | P10ACT-ND R9, R105 1/8W 0805 2 Digikey
RES 2.7K OHM 0.1%
39 | P2.7TKDACT-ND R13,R14 1/8W 0805 2 Digikey
RES SMD 22K OHM 5%
40 | P22KACT-ND R17,R18 1/8W 0805 2 Digikey
R106, R121, R122,
R130, R131, R132,
R133, R137, R139,
R141, R145, R146,
R147, R149, R150, RES SMD 47K OHM 5%
41 | PATKACT-ND R151 1/8W 0805 16 Digikey
R55, R56, R15, R42, RES SMD 0 OHM
42 | PO.OACT-ND R43 JUMPER 1/8W 0805 5 Digikey
RES SMD 470 OHM 5%
43 | P4T0ACT-ND R39, R40 1/8W 0805 2 Digikey
RES SMD 100 OHM 5%
44 | P10OECT-ND R120 1/4W 1206 1 Digikey
TNPW251247KOBEEG- RES 47K OHM 0.1% 1/2W
45 |ND R31, R32 2512 2 Digikey
CPD3119-220M Substitute CODACA
RES SMD 1K OHM 0.1%
46 | YAG2331CT-ND R33, R34 1/4W 1206 2 Digikey
R109, R118, R119, RES SMD 1K OHM 5%
47 | P1.0OKACT-ND R123 1/8W 0805 4 Digikey
RES SMD 10 OHM 5% 1W
48 | PT10XCT R47,R48 2512 2 Digikey
RES SMD 2.2K OHM 5%
49 | P2.2KECT-ND R49, R50 1/4W 1206 2 Digikey
R101, R102, R103, RES SMD 47 OHM 5% 1W
50 | PT47XCT-ND R104 2512 4 Digikey
RES SMD 4.7K OHM 5%
51 P4.7TKACT-ND R107,R138 1/8W 0805 2 Digikey
POT 10K OHM 0.08W
52 | PDB12-H4251-103BF R108 CARBON LINEAR 1 Digikey
R111, R124, R125,
R134, R140, R143, RES SMD 10K OHM 5%
53 | P1OKACT-ND R144,R148 1/8W 0805 8 Digikey
RES SMD 820 OHM 5%
54 | P820ACT-ND R112 1/8W 0805 1 Digikey
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TRIMMER 5K OHM 0.5W
55 | 3362H-502LF-ND R113 PCPIN TOP 1 Digikey
RES SMD 6.8K OHM 5%
56 | P6.8KECT-ND R127,R128, R129 1/4W 1206 3 Digikey
RES SMD 82K OHM 5%
57 | P82KACT-ND R135 1/8W 0805 1 Digikey
RES SMD 68K OHM 5%
58 | P6BKACT-ND R136, R142 1/8W 0805 2 Digikey
RMCF0402ZTOROOCT- RES 0 OHM JUMPER
59 [ND Rn 1/16W 0402 1 Digikey
SWITCH TACTILE SPST-
60 | P8010S-ND S1 NO 0.02A 15V 1 Digikey
SWITCH SLIDE DPDT
61 | EG1908-ND S2 100MA 12V 1 Digikey
SWITCH SLIDE DP3T
62 | EG1944-ND S3 200MA 30V 1 Digikey
63 | 296-11599-1-ND U3 SN74LVC1G04DBVR 1 Digikey
64 | 296-13261-1-ND ) SN74LVC2G04DBVR 1 Digikey
IC, DIGITAL VOLUME
65 | 73C8016 or 72J5420 u_1 CONTROL, SOIC-16 1 Newark
CS3310 Stand-alone
66 |3310-IR01 u.2 Controller 1 *Tachyonix
IC INVERTER SCHMITT
67 |296-1194-1-ND u_s3 6CH 14S0IC 1 Digikey
IC REG LINEAR 5V 500MA
68 | MC78MO5CTGOS-ND | U_4 T0220AB 1 Digikey
IC REG LINEAR -5V
69 | LM79MO5CT-ND u_>s 500MA T0O220-3 1 Digikey
IC REG LINEAR 10V 2A
70 | 497-6039-5-ND u_6 TO220AB 1 Digikey
DIODE ZENER 15V
71 | BZT52C15-FDICT-ND Z103 500MW SOD123 1 Digikey
1SMA5917BT3GOSCT- DIODE ZENER 4.7V 1.5W
72 | ND 7101, 7102 SMA 2 Digikey
DIODE ZENER 15V
73 | 863-MMSZ5245BT1G 7104 500MW SOD123 1 Digikey
DIODE ZENER 33V
74 | 1727-7677-1-ND Z105 500MW SOD123 1 Digikey
DIODE ZENER 18V
75 | BZT52C18-FDICT-ND 72106 500MW SOD123 1 Digikey
3757-BZT52- DIODE ZENER 16V
76 | B16_R1_00001CT-ND |Z107 500MW SOD123 1 Digikey
DIODE ZENER 8.2V
77 | BZT52C8V2-FDICT-ND | Z108, 27109 500MW SOD123 2 Digikey
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No. | Part number Designator Description Quantity | Vendor
Round knob with
78 | CR-BA-7C6-180D Volume Knob Indicator Line 1 Newark
Thermalloy TO-220
mounting kit with
79 | 82K6096 screw MOUNTING KIT TO-220 3 Newark
HEX STANDOFF #4-40
80 | 8401K-ND 1/2" Standoffs 4-40 ALUMINUM 1/2" 5 Digikey
NUT HEX 4-40
81 | H724-ND 4-40 Nut STAINLESS STEEL 5 Digikey
WASHER LOCK
82 | H729-ND No. 4 Lock Washer INTERNAL #4 SS 5 Digikey

Note:* Tachyonix Corporation, 14 Gonaka Jimokuji Jimokuji-cho, Ama-gun Aichi, JAPAN 490-1111

http://www.tachyonix.co.jp

email: info@tachyonix.co.jp

Table9 Daughterboard BOM
No. | Part number Designator Description Quantity | Vendor
CAP CER 2200PF 50V
1 |490-1500-1-ND C1,C2,C5,C6 10% X7R 0603 4 Digikey
CAP CER 10UF 10V X7R
2 587-2668-1-ND C3,C4 10% 0805 2 Digikey
CAP 1000PF 50V
3 |399-1082-1-ND C7,C8 CERAMICXT7R 0603 2 Digikey
CAP CER 10UF 16V X65S
4 |490-5519-1-ND €9,C10 0805 2 Digikey
CAP CER .10UF 100V X7R
5 | 445-1418-1-ND C11,C12,C17 10% 0805 3 Digikey
CAP CER 0.1UF 200V X7R
6 732-12081-1-ND C13,C14,C15,C16 1206 4 Digikey
DIODE GEN PURP 200V
7 RFO71MM2SCT-ND D1, D2, D3, D4, D5 700MA PMDU 5 Digikey
DIODE GEN PURP 200V
ES1DFSCT-ND D6, D7 1A D0O214AC 2 Digikey
LED GREEN CLEAR 0603
8 160-1183-1-ND DS1(CLIP) SMD 1 Digikey
LED RED CLEAR 0603
9 160-1181-1-ND DS2(FAULT) SMD 1 Digikey
LED 468NM BLUE CLEAR
10 | 160-1646-1-ND DS3(ON) 0603 SMD 1 Digikey
2 CH PowlRaudio
11 | MA5302MS IC1 integrated Class D IC 1 Infineon
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No. | Part number Designator Description Quantity | Vendor
CONN HEADER VERT
12 | A26568-ND J1A, J1B 6P0S .100 30AU 2 Digikey
CONN HEADER VERT
13 | A26570-ND J2A, J2B .100 8POS 30AU 2 Digikey
RMCF0603JT10ROCT- RES 10 OHM 1/10W 5%
14 |ND R1, R2 0603 SMD 2 Digikey
RMCFO603FT2K70CT- RES 2.7K OHM 1/10W
15 |ND R3, R4 1% 0603 SMD 2 Digikey
RMCF0603JT100RCT- RES 100 OHM 1/10W 5%
16 | ND R5 0603 SMD 1 Digikey
RES 620 OHM 1/10W 5%
17 | 311-620GRCT-ND R6, R7 0603 SMD 2 Digikey
RES 10K OHM 1/10W 5%
18 | RHM10KGCT-ND R8, R9, R17 0603 SMD 3 Digikey
RMCF0603JT4R70CT- RES TF 1/10W 4.7 OHM
19 |ND R10, R11, R12 5% 0603 3 Digikey
RES 33K OHM 1/10W 5%
20 | RHM33KGCT-ND R13,R14 0603 SMD 2 Digikey
RES 1.0 OHM 1/8W 5%
21 | 311-1.0ARCT-ND R15, R16 0805 SMD 2 Digikey
22* | V8818V Heatsink HEATSINK ALUM ANOD 1 Digikey
23 | BER161-ND Thermal pad Thermal pad 1/8 Digikey
MACH SCREW BINDING
24 | 9191-4 Screws COMBO M3X0.5 2 Digikey
LOCKING SEALING
25 | RPC9790-ND Washer WASHER, 3.10MM | 2 Digikey
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