'/‘ % NS4158

NSIWAY BARE. HBIREMI. THFIEHKES. WERERF MK

NS4158 H - Fiit V1.1

RN A R A R A A
2011 403 H

Nsiway 1




N

NS4158
NSIWAY FARE. BIREMI. EFIER =R WARBEF SN
(‘B Vikd
H JAS e B
2011-3-17 V1.1

Nsiway




'/‘ y/ NS4158

NSIWAY BARE. HBIKEMI. TFEIRKER. WREFEBERF SN
H X
R 1 -5 =N = SRS SRS 5
- S 5
R (4 35 - 1 5
A BT R I B B oot ettt r ettt et et e et et et et et e e et et e s er e et et ee et et er e et ren e 5
R 42 SRS SSSRRSRIN 6
LT == = 2 S 6
A =3 I 3 ST 7
7.1 NSA158 A T AT T IE] oottt eeee e et eeeeeeee s s s e s s s s senen 7
7.2 NSAL58 GIEIIIHEFIIR oottt eeee e et eeeeeeee e e s s s s sesesanens 8
ST LYK YR B = S 8
T NIV K c I 2 7= T 11
9.1 TN T FEARGERLTEIE <ottt ettt ettt neen 11
9.2 BT 2 LTI T EHE oottt ettt e ettt a ettt e e e a ettt e ettt eeeen 11
9.3 NS 158 N T B T B oo s e e e e s e e s e s e s esesesesee s s s s s s sanan 12
9.3.1 B T B ettt ettt ettt 12
9.3.2 BN LS CURE N T RIIZETE <ottt e e e e 12
9.3.3 B L O Da B ettt ettt ettt ettt et et een 12
934 L T T 0 2 0000 ettt ettt e et 12
93.5 R T T B oot e et ettt e e e e e s rna 12
9.3.6 R = OO 14
9.4 L LI FE TR oottt ettt ettt eeeeeen 14
9.5 TR ettt ettt et et r e e s s 14
9.6 T B B ettt ettt ettt et a ettt et ettt et et 14
T A T SRRSO 15

Nsiway 3




'/‘ V/ NS4158

NSIWAY BERE. BIKEMI. THIEIKS. WEFEERFSMINM
K H *x
B T NSATS8 BLIEI R FHTEELIER oottt ettt es e eaeeeeeeeseeee et et eeeeess s seeeeeeeeeaeas 5
2 NS4158 F AL I T T BEIEOP VIBW) v 7
BE] 3 INSATS8 JEIHAETE] oottt e e e e e e ee e e et e et e e e e ennaeen 11
B 4 A AN S Y S B T T T 0 25 05 et e e s ees s ees e 11
B 5 T T A T I R T 00T 0555 oottt ee et e e ee e eee et es e eee e esaeees 12
Y = M I (0 S Wl NN = L s s K AU 12
B 7 BRAETEEINSAIS8 TAEREIR oottt ettt et e et eeeeseaenn 13
BEL 8 R TR TH ST 2 Bl ettt ettt ettt ettt ettt 13
O AT PETEINSALS8 TTAEREIL oottt e e ee e eeenas 13
B 10 0 L T TIRE IRV B ettt e e e et ee e e e enneeen 14
FE] 11 SOP-8 B2 ST T ettt ettt ettt e et e eeeees s eeeeeseaens 15
x®H %
ZE L S T EE R FERII PR oottt ettt et e et et ee et et ee et ee e aee et eee e e eeeeeaens 6
B 2 N S LS8 L oottt ettt ettt ettt ee e eenaen 6
2 3 INSAISE T THIFEIER oottt e et et ettt ee e e e e e eeee e ee e e e eeeeeaeen 8

Nsiway 4




'/‘ V/ NS4158

NSIWAY BAE. HBIKEMI. EFIRIESE. WEFBERF MM
1 Theeiki M

NS4158 J&—3ir B R FLIIRE, HK EMI, JCiiiEds, SW maCe s = E ey i, Juren
b7 Rk L Re vl LUE A IS AR SRR, shARBERGMA, AUAE 8097 ik 285 H 6wl m\ 4338,
[F) 7 SR 32 PRI WIT D S SZ o SIZ o I FH o] DA 3o AP B 2 A2 18 B TSR 2 T A A 7 2 A R i A5 2
BAF @ L —Ze kb, RS R H . N AR R 3G . NS4158 KA GHEHEIAR, A
FEL AR O B T EMIL T4, e K PR oD SLAh B A s o L8 HH G 75 983 2% (1) PWML 131 45 4
Je st LB B T 0D T AN G, PCB TR RGE A . NS4158 £ 5V [ TAEHER, fefgm 2Q
TR FLHE SW I T

NS4158 P E I FARY . LRI R R LRI D RE, A R RS O 7 70 53 8 ARG AR . I
HAHY SE AR 78 Ak 48 d Bk Bt ik 90% A R B E S K s, DR S i R 4 .

NS4158 $4k SOPS 2%, e 1 T ALV h-40°C % 85°C,

2 EEREM

B R ELINRE, SEEE AR E AR

i 3.0W@Q 11#), 3.8W3Q 13K), 5.0WQQ 71#)
TAFHEEH: 3V~5.25V

0.5%THD (1 W #iiZha. 5V i, 4Q 740

P 5 B 42 55 EMI 4146 fig

PErremy « br, e mg s )

A 90% AR

% PSRR: -80dB (217Hz)

RS BRI AR

SOPS

3 N A
® USB2.1 M
® k2.1 %MW, 2.1 5m
® NIFH, WImAE R

4 SETUNY F B

VDD
100uF £ T~ 5= 104
Ci Ri
%})—H—:I—A‘INN vbDb
| 223 36K

2
Bypass VONL|S
VDD .
f Nsiway

[t NS4158 VOP
~— Vet

82k
43k§ IO-WF GND
- I

oo

Pl NS4158 s W F H i

Nsiway 5




'/‘ V/ NS4158

NSIWAY BAE. HBIKEMI. EFIRIESE. WEFBERF MM
5 WIRSH

RO PR R E

¥ BME | BAE | B 1t B
P Y6 L 1.8 6 Vv
AT -65 150 °C
B ONHL R -0.3 Vbp \
it ESD Hi [k 4000 vV
zEvH 150 °C
HetE TARIE -40 85 °C
it TAEHL R 3 5.25
HPH
0,c(SOP8) 20 °C/W
0;4(SOP8) 80 °C/W
SRBE 220 °C 1570

e AEMPRAE 2 ANEAT AT AR A2 R, a5 I AR BE AR T ARAIE
6 HSREME
e (TA=25°C,VDD=5.0V)

262 NS4158 R

T ZH WA 21 =/ ME FrAEAE M | A
Vbp CEN/LENAS 3 5.25 Y,
> 8 VDD =5.0V,
NE= ;&:‘ N7y
Ipp FE Y A FEL R V=0V, No load 4 mA
ISD %H—:ﬁjﬁ EE?)ﬁ VCTRL :OV 1 },I,A
Vos A S I H s 10 40 mV
Ro it R BH 3 KQ
. 217Hz -80 dB
PSRR FERAI R L 30Kz > T dB
CMRR FREEI L -70 dB
fsw AR Vpp =3V to 5.25V 350 kHz
. Po=2.5W.R; =4Q,
n & Vpp =5V 90 %
v R NGNS I AR 0.4VDpD Voo
IH . IS
(‘ff/ﬂﬁ:ﬁﬁ*ﬁﬁ) 95 2 BLASE A 0.9 A AV
A H P N HEL S
Y e SHUTDOWN 0 0.2
- (A B
T CTRL = i P} [#] (A3 B R 1 12 us
TLo CTRL I% H I 1] (A5 B R 1 12 us
ToFF CTRL X Wi [H] (s BB 100 us
c - I AR 0.4Vpp Vb
TRL [
e
VcTRL (ﬁf@’f*'&%*ﬁfﬁ) Igjjsli,\ *%;—Et 0.9 1/3VDD 0.4Vpp A\
SHUTDOWM #& 2, 0.2

Nsiway 6




NS4158
NSIWAY BAE. HBIKEMI. EFIRIESE. WEFBERF MM

THD+N=1%,
f=1KHz,R; =2 Q 4.0 w

THD+N=1%,
f=1KHz,R; =3 Q 3.2 w

THD+N=1%,
fi H ) f=1KHz,R;=4 Q 2.6 w

Po v R
GBS0 THD+N=10%, is W
f=1KHz,R; =2 Q '

THD+N=10%,
f=1KHz,R; =3 Q 3.8 w

THD+N=10%,
f=1KHz,R;=4 Q 3.1 w

Avp=2, f=1kHz

DAL BT VD™4» 0
THD+N RIS+ 75 R=4Q, P1. 0K 0.5 %
SNR IEL 14 RL=4Q,Po=1.0W 75 dB
TatT Attack time Vpp =3.6V 20 ms
TRL Release time Vop =3.6V 1.5 S
AMAX T R EE P I 25 -10 dB
7 GREH#D
7.1 NS4158 %58 4 ic
_
CTRL| 1| O 8 | VoP
Bypass| 2 Nsiway 7 | GND
NC [3 NS4158 [¢]|vpD
INN | 4 5 [ VoN

K12 NS4158 3555 i1 73 FL ¥l (top view)

Nsiway




NS4158

NSIWAY

7.2 NS4158 5| izhRe ik

&3 NS4158 &R
=4

[=) =) S
5 5 it
CTRL 1 AR
Bypass 2 55 A
NC 3 el
INN 4 (EReE N
VoN 5 6 1 $
VDD 6 LRI
GND 7 FL Y
VoP 8 i 4 1 3
I
8 NS4158 LAY S HE et
EFFICIENCY vs OUTPUT POWER EFFICIENCY vs OUTPUT POWER
100 90
—
90 80
] /
80 70
o "l
g o > g X
£ = 50
& 50 Class AB ) Class AB
S 8 40
0 o
E 40 |_|EJ
TR 30
20 20
Ru=4Q +33uH 10 Ri=20Q+33uH _|
10 NCNOFF | NCNOFF
0 | | 0 | |
0 04 08 12 16 20 24 28 32 36 0 06 12 18 24 30 36 42 48 54
Output Power (W) Output Power (W)
POWER DISSIPATION vs OUTPUT POWER POWER DISSIPATION vs OUTPUT POWER
0.18 ‘ ‘ 0.7
0.16 ‘ ‘
Voo=5V 08 Voo=5V
~ 0.14 —
g Voo=3.6V B g 05 AW
c 012 = Vpp=3.6V 7
% ™ g
2 010 5 04 "
7] ]
2 ]
o 008 8 03
&g 0.06 g
e DE_ 02
0.04
RL=4 Q +33uH 0.1 Ri=2Q+33uH |
0.02 NCNOFF R ' NCNOFF
: i . L
0 04 08 12 16 20 24 28 32 36 0 07 14 21 28 35 42 49 586
Output Power (W) Output Power (W)

Nsiway

FhRE. BBIREMI. KFEIEKEF. WEFEHNFFMUIM




NS4158

d == 3 3] ==y = s
NSIWAY FrkE. BIREMI. THIERE. WRFERFEMIM
SUPPLY CURRENT vs OUTPUT POWER SUPPLY CURRENT vs OUTPUT POWER
800 ‘ ‘ 1200 ‘ ‘
700 Vop=5V 1050 Vbp=5V
. 600 Vpbp=3.6V 4 900 -
E \ 7 Vpp=3.6V
= 500 % 750 Py
c
o
5 400 600
[§)
2 50 450
@
200 300
RL=4 Q+33uH Ri=2Q+33uH |
100 NCNOFF N 130 NCNOFF
0 L1 . L
0 04 08 12 16 20 24 28 32 36 0 0.9 1.8 2.7 3.6 4.5 54
Output Power (W) Output Power (W)
THD+N vs FREQUENCY THD+N vs FREQUENCY
1 T T 11T 17 H‘_‘””
C Vbp=5.0V i \éDE;i-OV
05 |- R=4€ 05 | "EeS
Po=500mW H Po=1W L
g 74 g 1l i
g T TN \ g TNy
Z o4 Po=1W \l Z o1 Po=2W / \\
o I e A
T s i i S Y
= S§ — \ = NI nime A
0.05 =] i 0.05 4 Sl \t
= Po=3W
0.02 Po=2W \ 0.02
0.01 0.01
20 100 1K 10 K 20K 20 100 1K 10K 20K
FREQUENCY (Hz) FREQUENCY (Hz)
THD+N vs OUTPUT POWER THD+N vs OUTPUT POWER
100 = ; 100 =
= RL=4Q+33uH | E RL=20Q+33uH
[~ f=1kHz T [ f=1kHz
10 10 /
Vbp=3.6V VbDp=3.6V
. I . 1)
S Vop=5V x— s 1 VDD=5V /
=z T =z x ]
+ E I + I
[a) S I [a) — I
z | e = Sl
™~ —
0.1 = 0.1 E o
,l /i
i [
0.01 0.01
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10

Nsiway

Output Power (W)

Output Power (W)




A

NS4158

NSIWAY
OUTPUT POWER vs SUPPLY VOLTAGE
35 T
RL=4 Q +33uH
| f=1kHz
30 I THDN=1%
2.5
S
5 2.0
3
(e}
o
5 15
o
=]
(@]
1.0
0.5
0
25 3.0 3.5 4.0 4.5 5.0
Supply Voltage (V)
OUTPUT POWER vs SUPPLY VOLTAGE
35 i
RL=4Q +33uH
3.0 I f=1lkHz
THD+N=10%
__ 25
=
[}
g 20
(e}
o
5 15
o
=
o
1.0
0.5
0
25 3.0 35 4.0 45 5.0
Supply Voltage (V)
SUPPLY CURRENT vs SUPPLY VOLTAGE
3.8
3.6
34 RL=4 Q +33uH
E
T 32 .
S RL=2 Q +33uH
5 30
o
> \‘ \
2 28
H NO LOAD
2.6
2.4
2.2
2.5 3.0 3.5 4.0 4.5 5.0 5.5

Supply Voltage (V)

Nsiway

DB

Output Power (W)

Output Power (W)

PSRR (dB)

RBIREMI . TFRIRKRE. WEFBEFEMIIMN

OUTPUT POWER vs SUPPLY VOLTAGE
5.0

RL=2 Q +33uH
45 — f=1kHz
THD+N=1%
4.0
3.5
3.0
25
20
1.5
1.0
0.5
0
2.5 3.0 3.5 4.0 4.5 5.0
Supply Voltage (V)
OUTPUT POWER vs SUPPLY VOLTAGE
6.0
54 |— RL=2Q+33uH
' f=1kHz
4.8 |- THD+N=10%
4.2
3.6
3.0
2.4
18
1.2
0.6
25 3.0 35 4.0 4.5 5.0
Supply Voltage (V)
PSRR vs FREQUENCY
SOCTTTII 7
RL=2 @ +33uH
-40
50
60
VDD=3.6|
-70
A | /
-80 =
17 P
VDD=5V
90 | |
20 100 1 K 10 K 20K
FREQUENCY (H2)

10




N

NS4158
NSIWAY BFAE. BIEM. TERNE. WEF BT ERIMN
9 NS4158 3 FH i BH

9.1 BREARLEHHIR

NS4158 & @l i RILIDBE, L EMIL, EFRUENEA, SW R IR A IEE T H . BH N

BN T S ot FEL LRI 58 20 i AN FELBEL,  OR 28 4 25 mT DAZE AN R o N HBE B R, A . LR EAE
.

(1
VDD
4[ INN :
Ri Rf
VoN 5
—>
Class-D Output
Modulator Stage VoP | 8
—>
A A
2 ﬁ& C:r?t';lol Oscillator
NS4158
1 []CTRL Ly Bias OoCP OoTP UVLO
GND
(1
7
K3 NS4158 [ HAE ]
9.2 PBikEIhEE
NS4158 F PR EIfE. i

i3 CTRL 51 BT BE AR R TARR. TEORHS B sl t T2k
H, BB, IARIRIREBCR . W PR

Nsiway

11



'/‘ VA NS4158

NSIWAY FARE. BIREMI. EF/IERKRR. WAFBEFEHUIM

JA By (1] S i

K6 Bk TARR T i i s S
9.3 NS4158 M ZHKE

931 MWEmIHE
NS4158 125 ok Az NP Ri &, SIS A X Av=360k/ (10k+Ri) .

0.32 HWAHBZECIHMA BHRIEEE

AN L R N L LA R e g g%, BRI fe=1/ (2 mx (Ri+10k) *Ci) . 7F Ri C&HE 15 I
T, WAEEIEZ fo gl LLHEH Cio

933 FEEHAChIEE

Cb L NS4158 i TAE s A, Fril I F B ARG 5 e IR 8. Cb ok,
ORI R B RS ER AR (BRI VDD/2) B4, TFF S RSN . Cb B 1uF il 43 21— Al &
PRI AR N R SR BT T RE

9.3.4 IR ALFE
FEJOR B A, YR AR 55 4 R AR T3, R Sl o I 8 P s 7 i R fEL Y05 b, T 0
it o Wt SRy i AR R SR HE I . MY (K 2 R 1OuF (KL 2R B 0. 1uF (K P H 2%

935 TAHEMHERKE

NS4158 A PN TAFRL: Wl BB R BB o 3 e o sl AR T LA B i AR AE AN [T
e

Nsiway 12




'/‘ V/ NS4158

NSIWAY FARE. BIREMI. EF/IERKRR. WAFBEFEHUIM

BHERE
NS4158 SZHF—2eikphiliid CTRL % 4 NS4158 FEAMNFIM TAEREA . H—A B TR
BEe 35 A BT TARAER R BB, CTRL B IHARIF HARFE 100us BL &S 7 HEASGHL

(SHUTDOWN) #E3(. S #EAKHL (SHUTDOWN) #X DL o Gn 2 5 ik A0 P Rh A =X ) Herp—Fp
DIRER R . T

ﬂ ﬁ o
A BT st

WA BT BRI
Ik °F->100us: SHUTDOWN#

K7 B NS4158 TAERIR,

INAE CTRL 4 I — 26 ik i H 55 2 (Tan) 225K lus<Tui<12us. fEHSETEE (Tro) R
lus<Tro<12us. A SHUTDOWN # A% H PR F7 I (7] (Torr) ZESK Torr>100us. HFELNF:

1us<THi<12us

T ‘ Torr >100us
| |
R
SR S B

1us;TLo<;L2us
K8 —Zfikihint &l
Ak, B CTRL 4 I RS2 76 0.9V-0.4Vop 2 ] 5 TAE 1B Rk HAR K

AR E

NS4158 th s RFE AR S TAERE, it CTRL ) fi 1 1 B A8 NS4158 HE AAN A TAERI. CTRL
S HAE 0.4VDD-Vop Z [7], NS4158 T AR/ lfi:l; CTRL 5HL 7L 0.9V-0.4VDD Z [A], NS4158
TAEER LB, CTRL 5 E7E 0.2V LR, NS4158 i A SHUTDOWN #5t,.

W N E 7~ 40 Vbp=5.0V, R1=0 Q I}, CTRL 5] HE~F24 Vbp=5.0V, &5 TAEAE Sl il

R1=20k I}, CTRL 514 1/3Vop=1.7V. & TAEER A EAE; CTRL 5| F<0.2V I, HH T
YEZE ML (SHUTDOWN) #H3L,

Voo

0Q/20k

K9 figiff ik B NS4158 TAERER,

Nsiway 13




'/‘ VA NS4158

NSIWAY FARE. BIREMI. EF/IERKRR. WAFBEFEHUIM

936 MLKSHE

NS4158 K H et BEA S THE A% EMT R AFRPE . ZE78 90 A% NS4158 Dt iitERg . W A I LA R JLAS
5 1T AT DA K B B B A EMIT 4
L Thigcm i 2\ e Lk, LR EA, R, 1 AR AL, LR B B MU S L
2. THCEYE AR R AR AT B AR S S . YRR, MR Bl R A R L.

3. 1 T B2 R P 5 L 55 0 1 o I BT B T LA 2 EMT T4 T R B
UL 20T A AEAE A5 1 . LR 2 NS4158 S 1B 7 BB Fh 25 2 i A FD i v 2% e

{3
VoN ) L

1000 Q

P10 Hai o Gk N H

94 LR F5 AL

NS4158 WE L, ikl i, ARt bR 7 ARG LA N MR SR A I AT fE
HH L P 7 2 e 7

95 K

NS4158 FIFHH™ A A 78 A A B BT IO I B BT, DUR B . S lik 90% LA 1)
WOR T INE AR B KRR 6.
9.6 1Ry HHE

2 R | A VR O R B, B A TR PR R I, VR ORI 2 SR O EAB
B A PARIR . RS REER T, NS4158 AR TAE. M il s, SR M. W
NEEST, NS4158 QRS IEH TAE. i iR, SR RS ocHr, REHR IR S, Sk
JA 5N

Nsiway 14




NS4158

NSIWAY BAE. HBIKEMI. EFIRIESE. WEFBERF MM
10 O HEEE

ﬂ

[ T1
[ T
L

T

El
E
I
i
[
i
i
i
i
i
i
i
JE— _______:_______ _
i
i
i
i
i
i

Se=
Se=

el

A :él
ﬁ s
! ]
Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 1. 350 1.750 0.053 0. 069
A1 0.100 0. 250 0. 004 0.010
A2 1. 350 1. 550 0. 053 0. 061
b 0. 330 0.510 0.013 0. 020
c 0.170 0. 250 0. 006 0.010
D 4.700 5.100 0.185 0. 200
E 3. 800 4. 000 0. 150 0.157
E1 5. 800 6. 200 0.228 0.244
1. 270 (BSC) 0. 050 (BSC)
L 0. 400 1. 270 0.016 0. 050
0 0° 8° 0° 8°

K11 SOP-8 %% ] ~f &

PR URIINT G AR AT PR ] DR B AEAT AT I I, I FLBCAT RN 00 A8 080 i BORLRI T b KA%
FIBCA], AT AR BRI T GRS A IRA T BT, IR ST & iR

Nsiway 15




	1 功能说明
	2 主要特性
	3 应用领域
	4 典型应用电路
	5 极限参数
	6 电气特性
	7 芯片管脚描述
	7.1 NS4158封装管脚分配图
	7.2 NS4158引脚功能描述

	8 NS4158典型参考特性
	9 NS4158应用说明
	9.1 芯片基本结构描述
	9.2 防失真功能
	9.3 NS4158应用参数设置
	9.3.1 增益计算
	9.3.2 输入电容Ci和输入电阻Ri选择
	9.3.3 旁路电容Cb选择
	9.3.4 电源滤波电容选择
	9.3.5 工作模式设置
	9.3.6 磁珠与电容

	9.4 上电 ,掉电噪声抑制
	9.5 效率
	9.6 保护电路

	10 芯片的封装

