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1. Design Specifications

Vin Minimum 10.4V(Start up at 6v and delivers peak power at
10V)

Vin Maximum 15V

Vin Nominal 12V (Lead Acid Battery)

Vout 30V

lout 6.5A

Switching Frequency(SMPS) 200 KHz

Audio Amplifier Total Power 200W

Audio Amp Output

100W +100 W Stereo(on 4 ohm BTL) or 200W
Woofer (on 2 ohm PBTL)

Audio Amp Input

Stereo Inputs. Processing for Single input to
differential is made .

2. Circuit Description

PMP10710 is a 200W design for public announcement audio system which can be used in 100W +100W
Stereo or 200W Woofer Applications. The design is broadly divided into four main stages:

1. Single-Phase Synchronous Boost Converter using the LM5122 controller IC. The design accepts an
input voltage of 10V to 15 VIN (12 VIN Nominal) and provides an output of 30V capable of supplying

6.5A of continuous current to the load.

2. 100W + 100W Stereo Audio Amplifier with TAS5611 Class D device.

3. Single ended to differential conversion (with active low pass filter) for Stereo inputs using OPA1632

differential amplifier.

4. Simple Switcher LM16006 is used for all Aux supply needs .

Single Ended Stereo Inputs

OPA1632
, TAS5611A
Single Ended
@ to Differential - 125W+125W

Inputs Stereo

Amplifier

Power Input LM5122

Based
30v@200w
SMPS(200 KHz)

10 V-15V ] EMI Filters

Smart
Diode
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3. PMP10710 Board Photos
Board Dimensions: 6840mil *5555mil

Board Photo (Top)

ULS4U-0  HADE IN L.S.

Board Photo (Bottom)
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4. Thermal Data

08/01/2015 12:24:28

IR thermal image taken at steady state with 12 Vin and 100W +100W Stereo output
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5. Test results — Boost

5.1 Efficiency

5.1.1 Efficiency Chart

Efficiency Vs Load Current

100

99

98

97

96 =¢=10.5Vin
95 —8-11.2Vin
§: 94 12 Vin
8% —=13.5Vin
g 2 _
5 gq —=14.4 Vin

90 . . . . . . .

0 1 2 3 4 5 6 7
Current(A)

5.1.2 Efficiency Data

Vin(V) lin(A) Vout(V) | lout(A) | Efficiency(%)
10.503 0.05| 30.258 0 0
10.503 1.19 | 30.259 0.38 91.998
10.503 2.67 | 30.261 0.88 94.96
10.503 4145 | 30.262 1.38 95.927
10.503 5.625 | 30.263 1.88 96.302
10.503 7.105 | 30.264 2.38 96.522
10.503 8.59 | 30.266 2.88 96.614
10.503 10.09 | 30.267 3.38 96.534
10.503 11.6 | 30.269 3.88 96.396
10.503 13.11 30.27 4.4 96.727
10.503 14.64 | 30.272 4.9 96.468
10.503 16.16 | 30.274 5.4 96.318
10.503 | 17.695 | 30.276 5.9 96.114
10.503 19.24 | 30.279 6.4 95.897
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Vin(V) lin(A) Vout(V) | lout(A) | Efficiency(%)
11.204 0.05 | 30.269 0 0
11.204 1.125 30.27 0.38 91.258
11.204 2.525 | 30.271 0.88 94.162
11.204 39| 30.271 1.38 95.602
11.204 5275 | 30.271 1.88 96.292
11.203 6.655 | 30.272 2.38 96.635
11.204 8.045 | 30.273 2.88 96.727
11.203 9.44 | 30.273 3.38 96.753
11.203 10.86 | 30.274 3.88 96.547
11.203 | 12.265 | 30.275 4.4 96.947
11.203 13.68 | 30.276 4.9 96.8
11.203 | 15.105 | 30.278 5.4 96.62
11.203 16.53 | 30.279 5.9 96.469
11.203 | 17.975| 30.281 6.4 96.238
Vin(V) lin(A) Vout(V) | lout(A) | Efficiency(%)
12.003 0.05| 30.272 0 0
12.003 1.045 | 30.273 0.38 91.713
12.003 2.35| 30.273 0.88 94.445
12.003 3.635 | 30.273 1.38 95.75
12.003 4925 | 30.273 1.88 96.276
12.002 6.21 | 30.273 2.38 96.669
12.002 7.51 | 30.274 2.88 96.732
12.002 8.805 | 30.274 3.38 96.829
12.002 10.11 | 30.275 3.9 97.307
12.003 | 11.415| 30.276 4.38 96.785
12.003 12.73 | 30.277 4.9 97.094
12.003 14.05 | 30.278 5.4 96.952
12.003 15.37 | 30.279 5.88 96.506
12.002 16.7 | 30.281 6.4 96.69
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Vin(V) lin(A) Vout(V) | lout(A) | Efficiency(%)
13.506 0.05 | 30.274 0 0
13.505 0.925 | 30.274 0.38 92.091
13.505 2.085 | 30.274 0.88 94.613
13.506 3.225 | 30.274 1.38 95.916
13.505 4.365 | 30.274 1.88 96.549
13.505 551 | 30.274 2.38 96.828
13.505 6.655 | 30.274 2.88 97.011
13.505 7.8 | 30.275 3.38 97.143
13.505 8.96 | 30.275 3.9 97.577
13.505 | 10.115 | 30.275 4.4 97.516
13.505 11.27 | 30.276 4.9 97.471
13.505 12.43 | 30.277 5.4 97.396
13.505 | 13.605 | 30.278 5.9 97.227
13.505 14.77 | 30.279 6.4 97.151
Vin(V) lin(A) Vout(V) | lout(A) | Efficiency(%)
14.407 0.045 | 30.273 0 0
14.406 0.865 | 30.274 0.38 92.32
14.406 1.96 | 30.274 0.88 94.352
14.406 3.02 | 30.274 1.38 96.028
14.406 4.09 | 30.273 1.88 96.593
14.406 5.16 | 30.273 2.38 96.926
14.406 6.235 | 30.274 2.88 97.069
14.406 7.305 | 30.274 3.38 97.235
14.406 8.39 | 30.274 3.9 97.685
14.406 9.47 | 30.275 4.4 97.644
14.406 | 10.555 | 30.275 4.9 97.562
14.406 11.64 | 30.276 5.4 97.498
14.406 12.73 | 30.277 5.9 97.408
14.406 13.82 | 30.278 6.4 97.332
8 08/01/2015
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5.2 Waveforms

5.2.1 Load Transient Response

imebase 0.00msfTrigger

op
1.00 MS doge  Po

Load Transient Response at 10.5 Vin and 50%-t0-100% (3.2A-to-6.5A) Load Step
C4- lout

C3- Vout(AC coupled)
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rigger

ap
dge

Load Transient Response at 12 Vin and 50%-t0-100% (3.2A-t0-6.5A) Load Step
C4- lout

C3- Vout(AC coupled)
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rigger

ap
dge

Load Transient Response at 14 Vin and 50%-t0-100% (3.2A-t0-6.5A) Load Step
C4- lout

C3- Vout(AC coupled)
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5.2.2 Startup

i
Rall 100m Stop
1.00 MS

Startup into No Load at 10 Vin
C3-Vin

C2-Vout
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ngger (G
Roll 100 op
1.00MS 1.0 dge  Po

Startup into Full Load(6.5A) at 10 Vin
C3- Vin

C2-Vout
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ngger (G
Roll 100 op
1.00MS 1.0 dge  Po

Startup into No Load at 12 Vin
C3- Vin

C2-Vout
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ngger (G
Roll 100 op
1.00MS 1.0 dge  Po

Startup into Full Load(6.5A) at 12 Vin
C3- Vin

C2-Vout
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ngger (G
Roll 100 op
1.00MS 1.0 dge  Po

Startup into No Load at 14 Vin
C3- Vin

C2-Vout
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ngger (G
Roll 100 op
1.00MS 1.0 dge  Po

Startup into Full Load(6.5A) at 14 Vin
C3- Vin

C2-Vout
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5.2.3 Output Voltage Ripple and Switch Node Voltage

imebase  0.0p
10.0

00 KS

Ch2 - Switch Node Voltage

Ch3-Output Voltage Ripple at 10.8 Vin and 6.5A Load
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10. It

imebase 0.0 g

00 KS

Ch2 - Switch Node Voltage

Ch3-Output Voltage Ripple at 12 Vin and 6.5A Load
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10. It

imebase 0.0 g

00 KS

Ch2 - Switch Node Voltage

Ch3-Output Voltage Ripple at 14 Vin and 6.5A Load
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6. Audio Power Amplifier’s Test Result and switch position

The entire test on Audio Amplifier was done with 12 V input on DC/DC boost converter (output 30V).
The results particularly THD Vs Power reveals that Audio performance remains excellent.

6.1 Switch positions

VELpply ]
Tu+c_-aj_—m aho s
“Tvonous e . r?" PVDE B
w“ £1wF T = PDo_B

S5611PHDR

SW1 and SW2 are used to configure the amplifier in either BTL(Stereo- 100W + 100W on 4 ohm
speakers) or PBTL(mono-200W on 2 ohm speaker) configuration .

SW1 and SW2 when connected as per schematic default position — Stereo mode .

Both SW1 and SW2 moved to their alternative position — Mono mode PBTL .In this mode Short J8 and J9
, Short J10 and J11 and put 2 ohm load Across them .
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W3 e Y

SW3is used for Shutdown of Audio Amplifier .In default position the Audio Amp is enabled.

6.2 Indication LEDS

,.
IN
e

N a7
{;‘ 1 2NTO02-T-

RE1
470k

D3
Green

READY

L

]
=
=]

Q4 o 7| ) Q5 joTw2
Q@ cup 2N7002-7-F] 7506 2NFO02-7-F
2M7002-7-F Yellow

DESCRIPTION

Overtemperature (OTE) or overload (OLP) or undervoltage (UVF)

Ovwerload (OLP) or undervoltage (UWVF). Junction temperature higher than 100°C (overiemperature
warning)

Owerload (OLP) or undervoltage (UWVF)

Junction temperature higher than 125°C (overtemperature waming)

Junction temperature higher than 100°C (overtemperature waming)

~|=|=le| = :rg|

Junction temperature lower than 100°C and no OLP or UVP faults (normal operation)

22
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6.3 BTL: Stereo Waveforms

6.3.1 Input /Output Audio

Tel  Run Sample 303 boos 01 Auyg 15 13:68:47
LI L | LI | LI | 1T T 7T I LI IYI LI 1T T 7T I LI | LI | LI I_
— e L 1 cn2 position
'y A 7% 1 ch2 Scale
.......... T I D
{\ I g
!.i‘--n,ll\ll : i 4 . E‘- . II[ i ,.-"rl-\‘ ! o ol
B w W %
-"ll 2 r"_-\. "' Ir "’[T;.ID‘EF.".' 1 i I _fl,." I,"_ 3'-.. .. I|J' . I;. IIII._ "\-.“\' _r_
y II.-' ; . L } ; | .; / L g b . \\
L I_' .' I\ i L
u R SR TR ]
f.l b o b - 5 L F =
\._- _-"l 4 | F | L -_,.-'I
L o |'Il' | i & y | . I.
-\E‘ i |I - 7 | . ¥ a
e .!I . E K- L i
o v .

S T i .

L
. o . . . .

W W WV

4R Speaker Load

Ch3 S0 T B

CH3- Out L+ , CH4- Out L-, CH2-Input L ,Math M1- CH3-CH4 seen by the 4 Ohm Load (17W+17W)

Input -400mV RMS 1 KHz Signal (20 dB Gain)
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Tel:  Run Sample 178 b 01 Auyg 15 14:03:40
LI | LI | LI | LI I LI YI LI LELLL I LI | LI | LI
: : : : : : : : : Math1 Position

20.0mdiy

KMath1 Scale

] 10.033Y

Mgy
L e

=y
e, R S
o

! o1 /
“k){r‘f{l f
W E|3ST|*||:|

‘4R Speaker Load

Ch3 oY b B

CH3-OutL+ , CH4- OutL- , CH2-Input L ,Math M1- CH3-CH4 seen by the 4 Ohm Load (90W+90W)

Input -900mV RMS 1 KHz Signal (20 dB Gain)
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6.3.2 THD Vs Power: BTL mode

Audio Precision

A-A THD+N vs FREQUENCY

07/31/15 18:30:08

0.0

- u.tnz[-_L R ——

0.01

0.005

0.002

0.001

0.0005

0.0002

0.0001

10
W

20 50 100

Sweep Trace Color Line Style Thick Data

Axis  Comment

1 1
1 3

Green  Solid 3
Yellow Solid 3

Anlr. THD+N Ratio
Anlr. THD+N Ratio

Left
Left

Stereo Sweep at 1 KHz

A-ATHD+N VS FRECQLat27

THD Vs Power at 1KHz input signals — Stereo sweeps

25
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Audio Precision

A-A THD+N vs FREQUENCY

07/31/15 18:34:09

B

0.0

% -

0.02
0.01

0.005

0.002

0.001

0.0005

0.0002

0.0001

4 5 % 78 910 20

W

30

40 50 60 70 80100

Sweep Trace (Color

Line Style Thick Data Axis

1 1 Green
1 3

Solid 3
Yellow Solid 3

Anlr. THD+M Ratio  Left
Anlr THD+M Ratio  Left

Stereo Sweep at 100Hz

A-ATHD+N VS FRECQLat27

THD Vs Power at 100 Hz input signals — Stereo sweeps

26
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Audio Precision A-A THD+N vs FREQUENCY 07/31/15 18:38:56

il

0.05

Yo

0.02
0.0 ——— | | ,
0.005 = : = e

0.002
0.001
0.0005

0.0002
0.0001
1

2 5 10 20 50 100
W

Sweep Trace Color Line Style Thick Data Axis  Comment

1 1 Green  Solid 3 Anlr. THD+M Ratio  Left
1 3 Yellow Solid 3 Anlr THD+M Ratio  Left

Stereo Sweep at 10 kHz

A-ATHD+N VS FRECQLat27

THD Vs Power at 10 kHz input signals — Stereo sweeps
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6.3.3 THD Vs Frequency: BTL mode

Audio Precision A-A THD+N vs FREQUENCY 07/31/15 18:46:02

FHEH

0.05 -

0.02 | =t
0.01
0.005

0.002 —
0.001
0.0005

0.0002
0.0001
20

50 100 200 500 1k 2k Bk 10k 20k
Hz

Sweep Trace Color Line Style Thick Data Axis  Comment

1 1 Green  Solid 3 Anlr THD+M Ratio  Left
1 2 Yellow Solid 3 Anlr THD+M Ratio  Left

Stereo Sweep at 40W

A-ATHD+N VS FRECQLat27

THD Vs Frequency at 40W+40W outputs — Stereo sweeps
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Audio Precision A-A THD+N vs FREQUENCY 07/31/15 18:57:25

0.05 S=5)

0.02
0.01
0.005

Yo

0.002 e
0.001
0.0005

0.0002
0.0001
20

50 100 200 500 1k 2k Bk 10k 20k
Hz

Sweep Trace Color Line Style Thick Data Axis  Comment

1 1 Green  Solid 3 Anlr. THD+M Ratio  Left
1 2 Yellow Solid 3 Anlr THD+M Ratio  Left

Stereo Sweep at 30W+B0W

A-ATHD+N VS FRECQLat27

THD Vs Frequency at 80W+80W outputs — Stereo sweeps
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