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SC2313LD

VU FIEE AL E 4%

LOUT LIN LOUD L BOUT L BIN. L TREE L
) o o
g U - S
Speaker
ATT
N m—t— ) LFOTT
- RB ;
LK1 LIN] - o Mute
LIN2 \oﬁﬁ— F Y
.
LIN2 —;D Speaker
LIK3 LING Input Vohme & ATT
Louda —— Bass —  Treble
Selector oudness \G——() LROUT
& Gan T T T Mute
RIN3  RINS, — 3
: Setial Bus Decoder & Latches 1 A
) RIN2 Control CLK
RIR2 o | ' DATA
RIN1 RINT o () DGKD
h h 4 h 4 : Speaker
¥ Uh'g Bass Treble )'ﬁ—oATT
Loudness \{)——() RFOUT
Mute
RB
o I
Spealkeer
> &; ATT
Supply '\c)—_() RROUT
Mute
(L (‘_L é) O O O O ) )
L) )
¥YDD  AGND REF ROUT RIN LOUD R BOUT R EBINR TREE R

7E: SC2313LD (20-pin) %4 MKINEEThAE (LOUD_L/LOUD R) &% if#%#| (TREB_L/TREB_R, BIN_L/BIN_R,

BOUT_L/BOUT_R).

T WAE

SC2313L-20

REF []1
VDD [
AGND [ 3
RIN [+
ROUT [ s
RIN3 [
RIN2 [~
RINI 8
LIN3 [
LIN2 10

[N}

20 CLK
19 DATA

18 [ ] DGND
17 ] LFOUT
16 [ ] RFOUT
15 []LROUT
14 []RROUT
13 [ ]LouUT
12[ LN

[ ]LIN1

SC2313L

REF []1
VDD [ ]2
AGND [ 3
TREB_L [+
TREB_R [|3
RIN []s
ROUT [~
LOUD R [
RIN3 [|¢
Jwo
RINI |1
LOUD L [ 12
LN [
LIN2 []ue

RIN2

28[JCLK
27[] DATA
26 ] DGND
25 1 LFOUT
24[ ] RFOUT
23 LROUT
22[]RROUT
21 ]1BOUT_R
20[]BIN.R
19 [ ]BOUT L
18 ]BIN.L
17 JLOUT

16 [ JLIN

15[ LN




SC2313LD

V=185 i Ab A%
VAYI. - (VA:36%)
AL YRS PRI 42 FR e sk
1 REF - % 7% % (1/2Vpp)
2 VDD - AR B
3 AGND - Kb HeH
4 TREB L I o T
5 TREB_R I A 75 I e )
6 RIN I A7 FEIE A B RS 2 S\ i
7 ROUT O A P T 3 o i L R e NI
8 LOUD R I A P T M 55 47 )
9 RIN3 I i IE SRR 3
10 RIN2 I FEIE S IR 2
11 RIN1 I VEDR BRI L TP
12 LOUD L I A P T ) s ]
13 LIN3 I F B ETREIAN 3
14 LIN2 I F B TR 2
15 LIN1 I F BRI 1
16 LIN I PR IE N AL
17 LOUT O e P T 3 o i L R e NI
18 BIN_L I Ao e TEAR 4 ) 2
19 BOUT L O o e AR S AT 2 N
20 BIN_R I A5 P TEAR S AT 2 N
21 BOUT R O A P IE AR FE ) 2
22 RROUT O A JG PR IE Y P A
23 LROUT O I JG R IE 7 s
24 RFOUT O A5 1 P T8 47 7 2
25 LFOUT O A TE A7 7 28 i
26 DGND - LG NEES: )
27 DATA I 2 1) TR i\
28 CLK I F 5 4 i A I 8k (Clock) i A\




& SC2313LD

VU FIEE AL E 4%

. FFRAGHAE(°C BUS)THEERUR

7364 262 0(°C BUS INTERFACE)
#He 4 FHDATAMICLK 26+, Al {1SC2313LD- 5 FEHLIA % B &% . Rk, DATA

FICLKASE ) B 7 A i HEA T

FHFU(DATA VALIDITY)
HCLKIN S R UEN ", DATA Line EBEIA Sl v Em HAa e e el. mMREH
CLKINS MR HERL"I, DATA Line A Al i . RS KV, &S0 N H:

L X AN

CLK

DATALINE DATA
STABLE CHANGE
DATA VALID ALLOWED

FFHERIZEF(START AND STOP CONDITIONS)
H(1)CLK 5 BE £ miElr, H.
(2)DATAWS H i e AL FE 4 AR HE RN s USRI PP 5 BRI “ TR 4™
H(1)CLKH 5 BE EmitElr, H
(2)DATAW T HARHAERL e e s HERLINy s IR P A BERMT 45 7. 162 T S 7 [

o \VAVAVAVAVE
DAL

START STOP

17T A A BYTE FORMAT)
B4 2IDATA Line )55 (oyte) /7 )\ /Mg (bit), &F—ALyc a4 — Al A,
H A RFF 547 76(MSB) N 1 7 sk i H 25,



SC2313LD

VU FIEE AL E 4%

“ Y r” 5E(ACKNOWLEDGE)

FE 55 LA I K I 4R (b ML) 56 % DATA Line 58y HLPHME i v A7, 45 AP 4%
(SC2313LD) A f5E 5, WIDATA Line ¥ <#i 4 1% % (SC2313LD) i 2k #Ef, fFiDATA
Line 7EILET KA PR¥E—Fa e FRAELC RS . 1S T E:

XA L E HER AL RS (SC2313LD) 7RIS — e H(BYTE) &, BIF24E—“An”
KIE01E; 75 MILESE SLANE BK(CLOCK) i [8] Py Data Line K2 — BEARFEE mHELDIRES .

CLK 1 2 3 4 7 ] g9

DATA \ MSE / ‘lk |
h)1

ACKNOWLEDGEMENT
START FROM RECEIVER

U B 5 FH£E(TRANSMISSION WITHOUT ACKNOWLEDGE)

USRI AR AR IS M AR FE AR (SC2313LD) XN nI™E S T, vl {5 FH — 5 ) s (AL 7y
X HIARNSC2313LD e F|4E—f7 o4 (byte) 5, 545 ik (clock), AN Bk Ik . 1
REAEH I TE, A BRMPL2E AR, T H SRR g 75 1 %

B (INTERFACE PROTOCOL)
A TH PR
1. #4h (start) fit
2. d A kA el =88H
3. ACK=\FAJ 77T
4. TRM oA

5. &5t
52T
| SC2313L ADDRESS |
1 1
MSB FIRSTBYTE LSB MSB LSB MSB LSB
[START[1]o o [o[1]o]oo]AacK] | | IDATA] | | [AcK| | | [DATA] | [ | ACK |sTOP|

DATA TRANSMITTED (N-BYTES + ACKNOWLEDGE)

7E: ACK=ACKNOWLEDGE
e KHTYRIE EF=100K BIT/S

b
o1
=
pizz
©
=



SC2313LD

VU FIEE AL E 4%

B/ # (DATABYTE) #7#%A (SOFTWARE SPECIFICATION)
SC2313LDAzhl (Address):

SC2313LD Akt fios:
1 0
MSB 0 0 0 1 0 0 LSB

FRMI4H (DATABYTES)

MSB LSB TheE

0 0 B2 | BL | BO | A2 | Al A0 | HEEH

1 1 0 Bl | BO | A2 | Al A0 | J5¥A75 a0 e P TE IR
1 1 1 BL | BO | A2 | Al A0 | JE# 7 B H A PR TE T
1 0 0 BL | BO | A2 | Al AO | HI7 50 A 1 A P TE 2 ek
1 0 1 BL | BO | A2 | Al AO | AT A 04T P TE TR
0 1 0 Gl | GO | S2 | s1 SO | F TG v /5 25 4 )
0 1 1 0 c3 | c2 | c1 CO | Mk &=

0 1 1 1 c3 | c2 | c1 CO | mEEH

2 Ax=1.25dB/steps; Cx=2dB/steps; Gx=3.75dB/steps

1°C &1 26824507 1]

SC2313LD k¥ bl e, 75 S5 i — B i [R) DA 21 A30E , L (8] J B 5 Cref (P40
BRIELL. fECrefA10uf I, /> FEH300mS 57 ATMIC EANIPC HIfEHIS . BNSH B
K26, ESH TH:

V

POWER ON

20% VDD

VOD

L 4

i s 1

4 300 mS

SDAMSC ”l””u“
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VU FIEE AL E 4%

=& (VOLUME)
WoAN—EF BRI TR JCH Z VEIER F, Blln. #5355 &3 8-37.5dB, NLL“00011110”FK /R~

MSB LSB Thee
0 0 B2 B1 BO A2 Al A0 M 1.25dB &5 B R
0 0 0 0dB
0 0 1 -1.25dB
0 1 0 -2.5dB
0 1 1 -3.75dB
1 0 0 -5dB
1 0 1 -6.25dB
1 1 0 -7.5dB
1 1 1 -8.75dB
0 0 B2 B1 BO A2 Al A0 M 10dBI 5 = 2R
0 0 0 0dB
0 0 1 -10dB
0 1 0 -20dB
0 1 1 -30dB
1 0 0 -40dB
1 0 1 -50dB
1 1 0 -60dB
1 1 1 -70dB




SC2313LD

R REMA(SPEAKER ATTENUATORS)

N — P P G s R s VEARRUR R, B, AT

"10011000" & /R -

VU FIEE AL E 4%

E3 7 a5 2 %30dB, LA

MSB

LSB

ThAg

Bl

BO

A2

Al

A0

JERT I #

Bl

BO

A2

Al

AO

AR I %

Bl

BO

A2

Al

AO

JEJR I f

A
N =1l=)
=1 =)

Bl

BO

>
N

>
|

>
o

A Ja B A

0dB

-1.25dB

-2.5dB

-3.75dB

-5 dB

-6.25 dB

-7.5dB

il il il [ellelle] ()

[l llellell ) o] )

R O OOk IO

-8.75dB

0dB

-10 dB

-20 dB

ROk |O

-30dB

==

1

1

1

i

BN L2 R 18 25 2 #(AUDIO SWITCH DATA BYTE)

A — N\ ) 48 i /1
FRIEL BiAN+11.25dB mO¥ss, JEEmEITE, MEA"01000000" KR .

WIHIIVEMABGRE, Hlln, (SC2313LD , 28Pin fiAs) #5 ik

MSB

LSB

Thhe

0 1 0

G1

GO

S2

S1

SO

kS

AR

SARFE2

SLARFE3

PR, O|O

R O |O

SARFE4*L

i 5 ON*2

i £ OFF*2

+11.25dB

+7.5dB

+3.75 dB

0
0
1
1

R O[O

0dB

b5 1 jﬁif*nﬁjﬁl*%ﬂ%ﬂﬁ

2. AEAE28PINHI A H




SC2313LD

VU FIEE AL E 4%

IEERIEEZFER T4 (BASS AND TREBLE DATA BYTES)
MR & TR A PR R, 251K UL, —AN-12dBRK & FRM oL, wILL
“01110001"F R 2 »

MSB LSB Thek

@)
N
0O
=

0 1 1 0 C3 (o0) (=3

0 1 1 1 ==

0O
w
0O
N
0O
[ —
0O
o

-14 dB

-12 dB

-10 dB

-8 dB

-6 dB

-4 dB

-2 dB

o|lo|lo|o|o|o|o|o
N ==l=]=)
R|k|ololk|kr|lo|lo
Rlolk|o|lk|lolk|o

0dB

0dB

2dB

4 dB

6 dB

8 dB

10 dB

12 dB

RRR R RRR-
olo|r|rk|lo|o|rk|k
olr|o|r|lor|o|r

ellelieliell i il o

14 dB

NN KREFIE

5 S BEE BT
Vs TAEH & 10.5 V

Tamb TAEREIRE -40 ~ +85 C
Tstg A7 AR S -65 ~ +150 C




SC2313LD

V=185 i Ab A%
. PUESEBT R
5 S B/ME | WRHE | BKE | B
Vs | it R 6 9 10 V
VCL | mlAbBE i KNS 2 2.5 Vrms
THD | @iy kB (V=1Vrms, f=1KHz) 0.07 0.15 %
SIN | JAE L 95 dB
Sc | HIEMMEE (f=1KHz) 85 dB
HEEf, &Fr1.25dB -75 0 dB
KRS s, &2dB -14 +14 dB
B J5 e AP, REMrl.25dB -37.5 0 dB
GIN | Y825, HF13.75dB 0 11.25 dB
AMUTE | &% 85 dB
+. BESREHE
(BRARER I, 75 0. Tamb=25°C,Vpp=9V,R =100KQ,Rg=600Q, 4= &5 T 1# 25 (G=0) ,f=1KHz)
5 e 2 PR %A BN | WEE | BKE | BA
{ER
EEL YR A B
VDD | iR 6 9 10 Vv
s HER R 30 40 mA
B ONIEFERR
RII i N\ FHPT #IN1,2,3 35 50 70 KQ
VCL | #iNE ks AV=-8.75dB,d=0.3% 2 2.5 Vrms
SIN | B \FaAEEE(2) 80 100 dB
GINmin | /N A5 -1 0 1 dB
GINmax | & ki A 25 11.25 dB
HERES
CRANGE | it 65 70 75 dB
AVMIN | /N EE -1 0 1 dB
AVMAX | H R E 65 70 75 dB
ASTEP | f#tfE 0.5 1.25 1.75 dB
e AV=0 ~ -20dB -1.25 1.25 dB
EA | iRz AV=-20 ~ -60dB 3 0 2 dB
B s A
CRANGE | #i]75 [H 35 37.5 40 dB
SSTEP | it /& 0.5 1.25 1.75 dB
EA TR 2 1.5 dB

010 71 4t 19 W




SC2313LD

VY75 & i Ah B A
AMUTE | % th & 280k | | 70 | 75 | |_dB
g
Gb Eickiill DEN B % KBoost/Cut +12 +14 +16 dB
BSTEP | fitT /& 1 2 3 dB
RB PN B 452 BH B 34 44 58 KQ
= (1)
GT 2 i1y B KBoost/Cut +13 | £14 | 15 dB
TSTEP fE T 1 2 3 dB
i
VOCL fe B R LR Av=-8.75Db,d=0.3% 2 | 25
ROUT ngas] SEE7 40 | 45
VOUT IERACZR AR A 42 | 45 | 4.8
— %
BW=20-20KHz,flat
. Output mute -97 dB
NO it R Al gain:OdB -92 dB
A Curve All Gain=0dB -100 dB
SIN R {h Sain-0dB 95 dB
AV=0,VIN=1Vrms,
AV=-8.75dB, 0.1 |0.33 %
d RE IN=1Vrms, 0.07 | 0.15 %
AV=-8.75dB, 0.03| 0.1 %
VIN=0.3Vrms
sC FeIA5 75 TE e 80 | 90 dB
BRI
VIL i NG R AE 7 1 vV
VIH i O\ v FRL R AR AT 3 V
lIN L\ B -5 +5 uA
VO iy H T SDAA ] 0=1.6mA 0.4 Vv

e (D W FREF AW, E2SH TR, A ARSI IR 5T S A 2k
(2) “WEFRNELIERE 2. 2uF A S84

11 1 4t 19 W
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VU FIEE AL E 4%

(dB)

nZ2omwemmAa

FREQUENCY (HZ)
SC2313LD )& Jii A v K

|

CH

5 b oa h bk AE

= = 1 = —

SC2313LDw T F & R AR & (C10=C11=100nF)

o

dB

o
£

g

E

§ f
=

w

H

i

SC2313LD C10. CllXﬂL”ﬁ}ﬁE@ﬁ%”ﬁ@@ (Volume=-40dB s All other control flat)

3012 T4k 19 |
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VU FIEE AL E 4%
= NAHRRE

oy S0

£5 Llu DGND DATA CLE LOLT LoUD L BOLT L BT\ L. TREB_ L

H e RIN1
MFM gl
Tensr H LIV LFOUT (25)}—]
L i RFOUT
= 21 —{

05 St R I RV £5 Lo
D '_{ 7
laver _{ E N T

b A LIN? LROUT 23—{
L on

o4 1 o ] RROUT W22

] $ ) RIN3 o o
Tap=z R

-—{ -5 LIN3
L [k VDD AGND RFF ROUT RIN LOUD_R BOUT_R B]'\ "R TREB R

Pt e

e 1. RZVEEN2KOQ~3.6KQ
2. BB FEN2.4 KQ

+—. THER

Valid Part Number Package Type Top Code

SC2313LD 28 Pins, SOP(300mil) SC2313LD
SC2313LD D 28 Pins, DIP(300mil) SC2313LD D
SC2313LD 20 20 Pins, SSOP (150mil) SC2313LD 20

013 71 4L 19 W
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VU FIEE AL E 4%

+ . BEEER

28 PINS, SO PACKAGE (300MIL)

JHHHHH |

NDEX
AREA

1]

H

[®].2500100 4] B T

L E
s I R A I

E SEATING PLANE
1]

G R e
@ I
[®l2s cnm Hcls #BE =] L1000
Symbol Min Max
A 2.35 2.65
Al 0.10 0.30
B 0.33 0.51
C 0.23 0.32
D 17.70 18.10
E 7.40 7.60
e 1.27 bsc
H 10.00 10.65
h 0.25 0.75
L 0.40 1.27
a 0° 8°
Notes:
1. Dimensioning and tolerancing per ANSI Y14.5-1982.
2. Dimension D does not include mold flash, protrusions or gate burrs. Mold flash, protrusions and gate
burrs shall not exceed 0.15mm (0.006 in) per side.
3. Dimension E does not include interlead flash or protrusions. Interlead flash and protrusion shall not
exceed 0.15mm (0.016in) per side.
4. The chamfer on the body is optional. If it is not present, a visual index feature must be located within the
crosshatched area.
5. L is the length of terminal for soldering to a substrate.
6. N is the number of terminal positions (N=28).
7. The lead width B as measured 0.36mm (0.014in) or greater above the seating plane, shall not exceed a
maximum value of 0.61 mm (0.024 in).
8. Controlling dimension: MILLIMETER
9. Refer to JEDEC MS-013 Variation AE.

14 71 4L 19 T
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VU IE & AL E 4%

JEDEC is the registered trademark of JEDEC SOLID STATE TECHNOLOGY ASSOCIATION
28 PINS, DI PACKAGE (300 MIL)

WITH LEAD FINISH= |

il e ] ey ._/

INDEX =, Rﬁﬂﬂn L L Y

R O
AREA \| ( ‘ . T L
'|| E]. =3 11 =L
! Bk O ¢ S |
W W W W o o —
1 23 M/2 _,«*’I/
pasE S N
- - F D& METAL SEET_']N Z'Z
Al .Ea'&
BQENEE j_]
LA | .
“ATING Ly [-C-]
LaNE. | T
A Al N -
A [ —
1/2 LEA |__ 4, A
PLACES b3 — DI A
4 PLACES —wlf=—| FULL LEAD
] .010 (MIC] 4 PLACES

15 u 3k 19 Wt



3 SC2313LD

VU FIEE AL E 4%

Symbol Min. Nom Max
A - - 0.210
Al 0.015 - -
A2 0.115 0.130 0.195
b 0.014 0.018 0.022
bl 0.014 0.018 0.020
b2 0.045 0.060 0.070
b3 0.030 0.039 0.045
C 0.008 0.010 0.014
cl 0.008 1.365 0.011
D 1.345 - 1.400
D1 0.005 0.310 -

E 0.300 0.250 0.325
E1l 0.240 0.100 BSC 0.280
e - 0.300 BSC -
eA - - -
eB - - 0.430
eC 0.000 0.130 0.060
L 0.115 0.150
Notes:

1. All dimensions are in INCHES.

2. Dimensioning and tolerancing per ANSI Y14.5M-1982.

3. Dimension A, Al and L are measured with the package seated in JEDEC Seating Plane

Gauge GS-3.

4. D, D1, and E1 dimensions do not include mold flash or protrusions. Mold flash or protrusions
shall not exceed 0.010 inch.

5. E and eA measured with the leads constrained to be perpendicular to datum -C- .

6. eB and eC are measured at the lead tips with the leads constrained.

7. N is the number of terminal positions (N=28)

8. Pointed or rounded lead tips are preferred to ease insertion.

9. b2 and b3 maximum dimensions do not include dambar protrusions. Dambar protrusions
shall not exceed 0.010” (0.25mm).

10.This variation is a %2 lead package.

11.Distance between leads including dambar protrusions to be 0.005 inch minimum.

12.Datum plane -H- coincident with the bottom of lead where lead exits body.

13. Refer to JEDEC MS-001 Variation BF.

JEDEC is the registered trademark of JEDEC SOLID STATE TECHNOLOGY ASSOCIATION
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20 PINS, SSO PACKAGE (150MIL)

2/
’fi'“]$ > [ooa] CA-B 2«

04
. R
e
L34 [E] 1 jf///j/’;,;;_ . LE]
g A OO
” o e i i P
INDEX AREA .EH o t\;ﬂddd@iﬂﬁﬁ B[D] :
{ Df2 X E1/2) B 5
A\
TOP_ VIEW
- .
A a2 T T T —1 1 | {ES
{f 1 | 1

5 SEATING PLANE
A E _J
o f Y C
SIDE VIEW A

17 3k 19 0t
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VU FIEE AL E 4%

.‘_:,"_ll—l- /J;\ F e
WITH FLATING --—m—— . —i_ {——1
Ny L
| ) e
=

f’/ 1

HASE "'L o VIEW A-A /
SECTION B—B SEO ' orr view 0

/N

\

\.II 02"\ [=r1
| % ';’/*
f ;S L_GAUGE PLANE
e B S \

SEATNG PLANE —y—— ‘——-—J—~—;‘-1
|£] | | -— 8 L2
I|I - (L1 -
e | |
VIEW C
— T A
i :
= ==t
X X
— K= A &for & | | ¥ o= A &for 8
o EVEN_LEAD SIDES
TOPVIEW

%5 18 71 £ 19 W
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Symbol Min. Nom. Max
A 0.053 - 0.069
Al 0.004 - 0.010
A2 0.049 - 0.065
b 0.008 - 0.012
bl 0.008 0.010 0.011
C 0.006 - 0.010
cl 0.006 0.008 0.009
D 0.341 BSC
E 0.236 BSC
E1l 0.154 BSC
e 0.025 BAS
L 0.016 | - 0.050
L1 0.041 REF
L2 0.010 BAS
R 0.003 - -
R1 0.003 - -

0 0° - 8°
01 5° - 15°
02 0° - -
aaa 0.004
bbb 0.008
ccc 0.004
ddd 0.007
eee 0.004

Notes:

1. Dimensioning and tolerancing per ANSI Y14.5M-1982.

2. Dimensions in inches (angles in degrees)

3. Dimension D does not include mold flash, protrusions or gate burrs. Mold flash, protrusions or gate burrs
shall not exceed 0.006” per end. Dimension E1 does not include interlead flash or protrusions. Interlead
flash or protrusions shall not exceed “0.006” per side. D1 and E1 dimensions are determined at dutum H.

4. The package top may be smaller than the package bottom. Dimensions D and E1 are determined at the
outermost extremes of the plastic body exclusive of mold flash, tie bar burrs, gate burrs and interlead flash,
but including any mismatch between the top and bottom of the plastic.

5. Datums A and B to be determined at datum H.

6. N is the maximum number of terminal position. (N=20)

7. The dimensions apply to the flat section of the lead between 0.004 to 0.010 inches from the lead tip.

8. Dimension b does not include dambar protrusion. Allowable dambar protrusion shall be 0.004” total in
excess of b dimension at maximum material condition. The dambar can not be located on the lower radius
of the foot.

9. Refer to JEDEC MO-137 variation AD.

JEDEC is the registered trademark of JEDEC SOLID STATE TECHNOLOGY ASSOCIATION
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