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PVDD 30V
ouT 30V
BST 43.2V
VREG 3.6V
PWM, OC_ADJ, SEL[0,1,2] 3.6V
RSTAB, RSTCD, SD, OTW 3.6V
Maximum continuous sink current(SDB,

9mA
OTWB)
Minimum pulse width (LOW) 50ns
Operating Junction Temperature 0~125°C
Storage Temperature —40~125°C

o part = wﬂw‘% @ |E

| P LB bwes aEele

% 2 ClassD Amplifiere| 2/2= % Layout

2.3 Class—D Amplifiere| 3

a9 32 8d 19wk X383 Class—D Amplifierd] £5
EE HojgEth Ui XY BS99 dY&o= 3.3Ve LDO7H
Wgso] gom Ao 2 wEd|rFol 2otEd Qi 7 &

o] 752 v Zrh
evop H—?—> BST
PVDD
High Side
J—’ Gate Driver
PWM Timing
PWM Receiver Control M OUT
—L> Low Side
Gate Driver
PGND
OCA <—I
So . Voltage
s1 Faults Protection [ Regulator VDD
s2 and
1/0 Interface
RSTAB s
RSTCD ,*
»§ OTWB
33 3 Functional Block
a) Timing Control
Timing Control &5 Yol T4 =993
TimingS Aoiel7] 9§ slzolth. ZHw A= 1B

?_
MOSFET®] dead—times Z7| 3tH &3 339] 9fj3o] AA
A o] "ojx|a gk Wit 2 b oS +
Awk el AdAfel] ofsia wdo] EA7F Hi= trade—off<]
Al Q7] Wil IC HAE Fol ghe 44 4 A=E &
A2=HE AHEste] WA 7hssHAl AAlRIGITE olE $lEiA
dead—time 3bit, A= delay—time 2bit, 3= delaytime 2bit<]
7bite] A2 E F7IsIY. 3bit 247} 6ns, 12ns, 24ns®
F ) 42ns9] deadtimes AATL 4= J=Z AL

A5 &3 MOSFET®] turn—on, turn—off delayell webA

272

ZE o ofj o]
delay—time 2bit,
5ns, 10ns® Htj
7=
b) Overcurrent Protection

el ogh by ffFowE FHd MOSFETS
s7] 1%k FR2olt). YFE-AYE ARgst EEt HulTF
AFE Ae 4 ) 87 ZH2ke] =dQl-ax &8 He
S BEUHA AAE AREg 2 AF7 s e

TG 5

& gk olg 24 Ad 45
Z

7)
15ns9] delay—timeE A4 = Q== A4

o ot fol

MOSFET turn—off A7tk &8 Hsteld EH4d7E A
O sensing s WS ARSEIYlon Sk RARS flaiA

7)FEAgtel e e 2] MOSFETS AHE8H9ITh
¢) UVLO (Under Voltage Lock—Out) and POR
(Power—on Reset)
APALe] R A &S A9 =Yd
deloll A F2E 4= i) o]

2A7} Active
A4 =gl -aagke] Aol =
|

g u mE FREo] s ASIEE
dEldo] oF 98V olgE WolAW RE QuiputEe
high—impedance €]7} 31 SD7} Active® F2Fsit} e
IREL gHHdo] UVLO threshold o]to] W sz o
2 oA B2 0 .25V HysteresisS 7FAal Ut}
d) Over—temperature Protection

ALEZA ICE HIF= 2R AALEEE OTW1H
OTW29] F Levelo] &t OTW1 ol &:27F oF 125°C

7} Ed Al2®lel|l warning A% E Hulal OTW2& 155°C7F
Hd 1Ce] WS turn—off A7)
e) Initial bootstrap Capacitor Charger

5T AClE FE R AYE x7]d FHs] s
Aol Cooorsrap s 53 =Z27F IS Qo
MOSFETS offA]713 BXE9] PathZ EaM Choorstaps
AlA 2 utE AAA F5o] 7hssiAl gt
f) Device Reset

47119] Half-bridgeol A 271 2] EHH Aolg A3 +
709 reset pine] ATtk RESET_AB pindl lowZ <¢l7}sh
u] half—bridge2] A/B e &8 Ax= EF off e
A F2&eA "ok w7k E RESET_CD pin G4 lowEs ¢
VAl W C/D Ade] E8Y AAE BT off HCA &
257 THETE,
g) Error Reporting

SD9} OTW pin Alz=Ele] [Co] AEE del= 7]ss &
g}, & 2+ Error/l SH3E w SD9F OTW pingl &8
ol W Error d3olth, o] EUIR Errord3s o5
F g

M
2 5Dt 0TW &3 Zholl k2 Error A&

SD OTW DESCRIPTION

0 0 Overtemperature 5=+ overcurrent
TC =
I+ undervoltage

0 1 Overcurrent 5=+ undervoltage

1 0 Junction temperature 125°C Z3}A]

Junction temperature 125°C w]Wko]al

1 1 overcurrent®} undervoltage”} $1Sw

(4589 33




2.4 91 vs. 3 Timing simulation

d ] Edo] delay9t dead—timeS Lolr7] 5k
simulationg AA)8F9ith Simulation 718 the3 2th
GVDD = 12V, PVDD = 20V, VDD = 12V, freq = 400kHz
Rload = 8 Ohm, Cbootstrap = 33nF

I 4-12 24 dead—timeA] W3S YERTE $lo A5
2 gl = ‘?Q‘?“‘Xd‘?i, Y, dsls iRt AlolE A
BeE et ARIES yehdth Tun-—on delay 9
turn— off delayE A% A7}, 747 31,109 32.7n2 ZH Y

A rising edgeolME 10ns B¢t ¥=IA <
170mA9] shoot—through”} 28} aL falling edgeo| A= 3ns%
oF ¥ 150mA<S] Ader AF7F wAlstoict,

9 4-2+% dead—timeS FHo] AAAC] 42ns2 AR
o] 39S vepdck 79 4-13 ¥uslgls o FHEHF7 A
A7) gfo} At AF7E LS| ¢kth Turn—on delay <}
turn—off delay+= 2} 67n 9} 70n% SAH AL

YT net15)

—~— 479 7
=
— @@ 1 1 1
sy mr WTUOUTT)
> L
~— @@ 1 1
s VTV A1 4/ATELY )
e v OTOUIEM A/ATRPE" A1 neta 12
i —1.8m E I_
1Em i ITCVBI14AG/PLUS)
= zedm b ;
BPE FHRGEHAN  1.55353353335u 2. 2EBGBETu S OPFEHEHEU
time ( s
a8 4- il* dead-time X&A| £ uty
4@ - snet15)
=
— a8 1 1
sp VT(T/OUT™)
-
— a8 l_._ 1 I ,-.| 1
st VT AB14/ATPTIY — YT gnd!™ )y
e v WTOMEA/ATPE ) — VT IE/114/neta 12
i —1.2m E A],(
1.5 = IT{ 814 EAPLUS )
- [ il ;

@rm
2AE SASEHAR

153333330 2. 2686687 u S JEGASEAU
time s )

08 4-2 42ns dead-time MEA| &3 Tty

2.5 Ay &3t
A ZE ICE Class—D Amplifier A|2=¥l BoardE A

2} 131 59} 69 YL AL S AL} IA
A3 FI4E 384kHzol LC THE AH&39th U

N

] =418

£ simulation®} 7T},
a9 5% 1CY 89 PWM 33S yeldt. 2
of X3l A2 el AYEel ©siA transientA] 2

oscillations YER AL AT AA o2 5 u 384KHz
ANME ety 2SS HojFa Q) 23l Aty =9
Aol -8 Ron A& <F 0.2Q chi AR O]

20% 2SS UERATE ol 7Ee] HYRstold ¥
Aol Ax o] g FgE Fo=z S—metal =3 ¢k
27000A 9 Hujgte g HEsted =¥ MOSFETS
T THo] Wol y4H Ao AAHT}

273

Tek Stop |

=

s | o B
| 5 | Ch1 Freq
| [ 1] 384.0klHz

Ch1 RMS
3

13.4v

'5V/div
1us/div

S 00V W

M[T.00us A Ch1 L 0.00
) 2jun 2007
W[39.80 % 19:42:42

O 5 P £ hy
u i

Tekstop |

Ch1 Freq
1.894kHz

Ch1 RMS
115V

1V/div
400us/div

[Ch I T R “mM[Goops] A Chi L 0.00V

2Jun 2007
/39.80 % 19:45:

a8 6 LC 2 2o =3 1ty

I8 6 PWM &304 LCEEE 533
o ot %Eﬂ PWMe] 384KHzelA ZEIE Ss}o]
1.894KHz9] AFQ151E =A3190th THD+NE 0.08%9] we &
A& BTk IC ELE Ay} FE3|Ret BE J2E0] AE
ol Ao dAsE TS Horh

Lo HgE B

3.8 B

H =Fo A= Class—D Audio Amplifier®] Power StageZ
A 2 AFsta AFEIh }4‘117‘40 EHO}O]E“«]
0.35um BCDMOS £4olv] A2¢ PDKE H&39ich, )
AQl Alzdlo] 143} H= gAY WA Class—DE 9
T5 1CY A5 oA A8l EAJo] J9-Hrt. A%
H ICE AAAC 523TF 2 B3E3|2 THD+N, R,SAolA
A7 B o] =g gkek 295 Yeha vk @A) 2
Q Alz=Hle] Hgslo] 5 H2E Fo 9o thESA o
7 gEstar gl

0] =22 AMXIRE Aol od7d| X|2lof 2|5t £
& =[AS
20 2 8
[1] I. R. Corp. "Class D Amplifier Basics" IR Application
Note AN—1071

[2] DongbuAnam Semiconductor. "BD350BA Design Manual"

[3] Kyu—Min Cho. "A novel Class—D Stereo Amplifier Using
3—Phase Full Bridge Circuit" & LEVEim it 28 40 &
TE#R 28 3 3% 2003

[4] F.A. Himmelstoss and K.H. edelmoser, "High Dynamic
Class—D Power Amplifier", IEEE Trans. CE, Vol. 44, No.
4, pp.1329—1333, 1998





