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M. J5ERE

LOUT LIN LOUD_L BOUT_L BIN_L TREB_L

0—0—0—0—20 0

Spealer
E; :ATT
\o__() LFOUT
RB {
LIN1 1 LIN1 '\ e 1+ Mute
F N
LIN2 \oﬁg—
LINZ Cg_ C Speaker

LIN3 Cg— LIN3 Input

() LROUT

ATT
\L/oIL(ije & || Bass L1 Treble )g_o
Selector oudness KO—
& Gain T T T ‘

RIN3 ——0 — Serial Bus Decoder & Latches —

Mute

A
(5 RIN2 Control () CLK
RN Q——o0 | B; . ¥ | T O bATA
RINL (g_ﬂo/ l l O oenp
v > Spealer
Volume Bass Treble E; ATT
&
Loudness \O——C) RFOUT
I Mute
RB
[ g E—
Speaker
=P E; ATT
p
Supply o () RROUT
I Mute
JA(LJ_O_O_O_O o o)

VDD AGND REF ROUT RIN LOUD_R BOUT_R BIN_R TREB_R

FE: SC2313L (20-pin) %A LRI EEThfE (LOUD_L/LOUD R) K354l (TREB_L/TREB_R, BIN_L/BIN_R,
BOUT_L/BOUT_R).

f. WA

SC2313L
REF [t N 28 []JCLK
SC2313L-20 wvoD []2 27 ] DATA
REF [t N [ JCLK AGND []3 26 [__] DGND
voD [ ]2 19 [ ]DATA TREB.L []4 25 ] LFOUT
AGND []3 18 [ ]DGND TREBR [ |5 24 ] RFOUT
RIN []4 17 [ JLFOUT RIN []6 23 ] LROUT
ROUT [|5 16 [_JRFOUT ROUT [|7 22 ] RROUT
RIN3 []6 15 [ JLROUT LOUD_R []|8 21 [ ]BOUTR
RIN2 []7 14 [ JRROUT RIN3 []° 20 []BINR
RINL []8 13 [JLouT RIN2 [0 19 []BOUTL
LIN3 []9 12 [JLIN RINL [|u 18 [ ]BIN_L
LIN2 [0 1 [ JLINL Loub_L [ 17 [JLout
LIN3 [ % [JLIN
LIN2 [ 15 [ JLINL
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N
=
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SHENZHEN FUMAN ELECTRONICS CO., LTD.
SC2313L et sacicoosss) VU8 R AL B ES
AL SR 5 JEIAL 22 FR /O ey

1 REF %2 W% (1/2Vpp)

2 VDD HERY HL

3 AGND - FKb e

4 TREB_L | o e 3

5 TREB_R | A 7 e

6 RIN [ A7 FA TE R B 2 i A\ Vi

7 ROUT O A FE T g A R A\

8 LOUD R | A 7 S

9 RIN3 [ AT SR 3

10 RIN2 I AT E RN 2

11 RIN1 [ EDAB R/ L AN

12 LOUD L | o 7 TE I A o

13 LIN3 | JeETEH IR 3

14 LIN2 | JEFEIE IR 2

15 LIN1 | JEmEE SRR 1

16 LIN | Je PRI SN T AL

17 LOUT O o 7R MG A N IR FR

18 BIN_L | e R TE AR R I 2

19 BOUT L O Je P TEARE I SN

20 BIN_R | A7 TE AR a2 N

21 BOUT_R O A TE AR 4R i 2 i

22 RROUT O A7 5 B S A

23 LROUT O Jo G P E 7 R A

24 RFOUT O A3 R I 37 7 s

25 LFOUT O e TE 3 7 AR

26 DGND - BT B2

27 DATA I S HNAYSETTIAN

28 CLK | 750 A 4 i )R (Clock) i A\
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t. B3 ERHEEAE (1°C BUS)ZhRERUR
JFF 1 2685 0(1°C BUS INTERFACE)
HE I DATARICLK S 26 HE, nl{SC2313L St HHLI Mk ifL 4. Pk, DATARI
CLKAEH bt 7> F i HE A TH
ZRIFHADATA VALIDITY)

MCLKI S A EHENL I, DATA Line LR BRI A 240 1IE AR B e 3Rk, 1 A Y
CLKINSAEMRAENL ), DATA LineA nJfiis. MRHESI V)., 1E20 T K-

wn /. X AN

CLK

DATA LINE DATA
STABLE CHANGE
DATA VALID ALLOWED

TG4 (START AND STOP CONDITIONS)
(1) CLK T BoEfr mEAL, H
(2)DATATT H s EAT e 3 AR HE R I 5 DUZRIR P H1 PR “ TR U™ o
H(1)CLKI 5 BEfEmiES:, H
(2)DATA S FARHENST S d e tHEAT B s MIZoR P A BRI “S5 R 152 B F 31 7 K-

. VaAVAVAVAVE
DATA
f / (S
START STOP

(77T A #A(BYTE FORMAT)
T —MEHREIDATA Linel) i (byte) i )\ oo (bit), & —ficdls A — b g,
H U R 56 (MSB) K B 1K 7 Ak i 26
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“ Y 55(ACKNOWLEDGE)

TS5 JUAN IS KO AR (AL FEAL) S5 4 DATA Line ¥ 5E by HUBHPE ) s dE A7, 5 A0 ¥ &
(SC2313L) N ILfF 5, WIDATA Line ot oh il % (SC2313L) f7 £ AKHEN, IDATA Line
FE LI K AR R — RS ARHEALIRES . WS N

XA O MR & FLALFESS (SC2313L) el 2B — AL s 4l(BYTE) 5, B4 —“IAnI" 1)
s 15 WIAE S5 LA I B (CLOCK) (i) 8] Py Data Line #44x— HLARHR & R EALIR A5

CLK 1 2 3 4 T 8 9

DATA \ M2E /" ‘lk |
b

ACKNOWLEDGEMENT
START FROM RECEIVER

E“U 75 H £ TRANSMISSION WITHOUT ACKNOWLEDGE)

R A AR s e FUAR B 2S (SC2313L) X “INT]™ 5 5 Wi, w8 — e iy 5 () AL 4y =X
HI7 A4 SC2313L 7l 34— u i (byte) 5, 58—l lik(clock), AN AKIRIAAIN . TR A
MR, B RO I8 AR 2, I Hos Ul AR I 75 1) 3%

SMETHR(NTERFACE PROTOCOL)
AT
1. ji4h (start) 770
2. kg o 41=88H
3. ACK=IAT] {7t
4. FEM T

5. &5W AT
e SR
| SC2313L ADDRESS |
I 1
MSB FIRSTBYTE LSB MSB LSB MSB LSB
[sTART[1]o]o[o[1]o]ofofack] | | [oATA] | | [ack| | | |pata] | | | Ack |sTOP|

DATA TRANSMITTED (N-BYTES + ACKNOWLEDGE)

v¥: ACK=ACKNOWLEDGE
I KIS JRE E=100K BIT/S
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B AL (DATA BYTE) ##4 (SOFTWARE SPECIFICATION)
SC2313Lf7 4k (Address):

SC2313Lfrhktn F fos:
1 0
MSB 0 0 0 1 0 0 LSB

R L4l (DATA BYTES)

MSB LSB TiRe

0 0 B2 | B1L | BO | A2 | Al A0 | HFEH

1 1 0 BlL | BO | A2 | Al AO | J54 i A 0 e P T Uik
1 1 1 BL | BO | A2 | Al A0 | JE 7 B A P TE R ik
1 0 0 BlL | BO | A2 | Al AO | HIH7 7 A% IR Ao 7 T 2 Ok
1 0 1 BL | BO | A2 | Al AO | HIH 7 23 104 75 1 2 Ok
0 1 0 | G1 | GO | S2 | s1 SO | Hr NV /4 2 4
0 1 1 0 | c3|c2|ct CO | &l

0 1 1 1 c3 | c2 | cC1 CO | il

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

°C .t L4577 1]

SC2313L Ffk#z I H i, 77 B A5 — BUE T 1) DLk B8 e LI ) 5 3 55 Cref AOBUE
JRIE L. fECrefly10uf I, 2 /DFHEE300mS J5 5 il 4FIC EAIPC MIFEHIRS . 1504
Kz AlhE. WWE% NE:

V

POWER ON

90% VDD

WDD

i 2

4 300 mS
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=& (VOLUME)
ok — S BB T 2 TEARGR ZE, . 5 B 3Em-37.5dB, NILL“00011110" £ /R

MSB LSB TiRe
0 0 B2 B1 BO A2 Al A0 [ 1.25dB 1) & I
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 r10dB 1) & 18 3 i
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
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DA AR SPEAKER ATTENUATORS)

A — 475 28 LD SR e 2 BEAAUR R, B, 2544 |7 A IE 75 a8 0% 30dB, M LL
"10011000" £ 7/~ 2 .

MSB LSB TR
1 0 0 B1 BO A2 Al A0 JEHT IR AR
1 0 1 B1 BO A2 Al A0 AHTFEIEY AR
1 1 0 B1 BO A2 Al A0 e )G a7 AR
1 1 1 B1 BO A2 Al A0 4G a7 AR
0 0 0 0dB
0 0 1 -1.25 dB
0 1 0 -2.5dB
0 1 1 -3.75dB
1 0 0 -5 dB
1 0 1 -6.25 dB
1 1 0 -7.5dB
1 1 1 -8.75dB
0 0 0dB
0 1 -10 dB
1 0 -20 dB
1 1 -30dB
1 1 1 1 1 i

BN L g [ B 25 B AUDIO SWITCH DATA BYTE)

I Ayt N D80/ PR 25 R VRN RGAR e, i, (SC2313L , 28Pin IiAS) FraiAk s
1H1 fA+11.25dB 89, FERmEIFE, WEL"01000000" K /KL .

MSB LSB TR
0 1 0 Gl | GO | S2 S1 (o) =L
0 0 AL
0 1 A2
1 0 SRS
1 1 AR 4L
0 Mg E£ ON*2
1 i & OF F*2
0 0 +11.25 dB
0 1 +7.5 dB
1 0 +3.75 dB
1 1 0dB

e 1. AR AN AN AT
2. H&7E28Pinfr A i
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VY75 B R AL B A%
IEERIRZEHR T4 (BASS AND TREBLE DATA BYTES)
T — K =S PR T AL A AR R, 2861k Ui, —A>-12dBIAR & kM odl, wI Lk
“01110001" £ 7R -

MSB LSB TR
0 1 1 0 C3 C2 C1 Co (=3
0 1 1 1 C3 C2 C1 co =

0 0 0 0 -14 dB
0 0 0 1 -12 dB
0 0 1 0 -10 dB
0 0 1 1 -8 dB
0 1 0 0 -6 dB
0 1 0 1 -4 dB
0 1 1 0 -2dB
0 1 1 1 0dB
1 1 1 1 0dB
1 1 1 0 2 dB
1 1 0 1 4 dB
1 1 0 0 6 dB
1 0 1 1 8 dB
1 0 1 0 10 dB
1 0 0 1 12 dB
1 0 0 0 14 dB

Ny KBTS

5 S8 Bie BAAT
Vs TAEH 10.5 Vv

Tamb T AR BT “40 ~ +85 ‘C

Tstg fitt A PS5 i -65 ~ +150 'C
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SHENZHEN FUMAN ELECTRONICS CO., LTD.
SC2313L cci4its: s&cicoosss) DU 35 R A BE 38
Ji. BRESEER
5 S B/ME | AEE | BRME | B
Vs AN FE 6 9 10 Vv
VCL | n] a3 f K AR5 2 2.5 vrms
THD | Rk HE (V=1Vrms, f=1KHz) 0.07 0.15 %
SIN | b 95 dB
Sc FIEREAMEE (f=1KHZ) 85 dB
HEPEH, BEH1.25 dB -75 0 dB
RE s Ehl, &H2dB -14 +14 dB
W5 Ao P, REFr1.25dB -37.5 0 dB
GIN | MG zs, #:pr3.75dB 0 11.25 dB
AMUTE | #5250 85 dB
+. B4R
CEa AR S, 55 ). Tamb=25°C,Vpp=9V,R.=100KQ,Rg=600Q, 4= & I 25 (G=0) ,f=1KHz)
5 S5 RS BN | WREE | BRME | BAL
(I
FELYR fit B
VDD | e R 6 9 10 \Y}
Is HE Y HL 3 30 40 mA
BINIERES
RII i NPT #N1,2,3 35 50 70 KQ
VCL | Wy AN KH & AV=-8.75dB,d=0.3% 2 2.5 Vrms
SIN i N A JE (2) 80 100 dB
GINmin | /M A 35 -1 0 1 dB
GINmax | iz ki A1 25 11.25 dB
HEEH
CRANGE | #Hilyiu [l 65 70 75 dB
AVMIN | /Nl A -1 0 1 dB
AVMAX | 5 KE Tl AE 65 70 75 dB
ASTEP | it & 0.5 1.25 1.75 dB
s AV=0 ~ -20dB -1.25 1.25 dB
EA | BB AV=-20 ~ -60dB 3 0 2 dB
P75 2 A
CRANGE | #iilyu [l 35 37.5 40 dB
SSTEP | fiftbr )& 0.5 1.25 1.75 dB
EA FRZE 1.5 dB

% 10 T 19 T
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%11 T 19 T

=W ST A RA
.M FKIHEWETHRAH
SHENZHEN FUMAN ELECTRONICS CO., LTD.
SC2313L sctr4is: s&cicoose3s) DU 35 R A BE 38
AMUTE | 441 tH 0 25 550 | | 70 | 75 | | _dB
fRF
Gb Eaxi N5l I KBoost/Cut +12 +14 +16 dB
BSTEP | fifthr /& 1 2 3 dB
RB R EIE Rk 34 44 58 KQ
e EH(1)
GT iy  KBoost/Cut +13 | +14 | +15 dB
TSTEP FEATT S 1 2 3 dB
& R
VOCL toh HH e R FE Av=-8.75Db,d=0.3% 2 | 25
ROUT e P AT 40 | 45
VOUT FER/ VAR DA 42 | 45 | 4.8
—f%
BW=20-20KHz,flat
N . Output mute -97 dB
NO i Al Gain=0dB .92 dB
A Curve All Gain=0dB -100 dB
- All Gain=0dB
SIN THIEE L Vo=1Vrms 95 dB
AV=0,VIN=1Vrms,
AV=-8.75dB, 0.1 | 0.33 %
d RKH IN=1Vrms, 0.07 | 0.15 %
AV=-8.75dB, 0.03| 0.1 %
VIN=0.3Vrms
sC e A A R 80 | 90 dB
BRERIA
VIL for A L S B, 1 V
VIH 5 N e L S MR 3 V
IIN LRGN -5 +5 uA
VO i H T SDATA 7] 10=1.6mA 0.4 \Y}
H: (D MRS FES N, 1ES0E TR, S8R F R ] FE i A kPR
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{dB)

R

E

5

FI

9]

N

3

FREQUENCY (HZ)
SC2313L 13 oA e npeg v
. Ap

dB i EE

U T )

B —— g = < =

SC231 3L & 3 B AE . (C10=C11=100nF)

dB

o
E

g

=

§ !
=

w

]

i

SC2313L C10. CLLA i ({4 & (Volume=-40dB , All other control flat)
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WUFIES RALE SR

T NAREE

L

— b

D—s
LOUT

Cl4 C15 17
100n lOOn 100n 2.Tn
4

(19—2) 19 (1)
C6 2.2u R DGND DATA CLK LIN LOUD_L BOUT_L BIN_L TREB_L
-_| 11) RIN1
AM/FM Cc18 10u
e { | R 1) LINL LFOUT (p5)———]
_|_ Cl22u
= RFOUT (24 —|
Cc5 22u
c19 10u
. -_“_/\/\/_@ RIN2
Player _| O C20 10u
1 vV ( 4) LIN2 LROUT (23 —|
L o
C4 22u RROUT é—|
l—”_/\/\/;@ RIN3 Cc21 10u
Tape
-_| 13) LIN3
—é— C3 2.2u VDD AGND ROUT RIN LOUD_R BOUT_R BIN_R TREB_R
@—@—@—o O —@—O

I

i im L{}J %ﬁ%& J‘?éf j‘/

1. RZ{G A 2KO~3.6KQ
2. WS FEH 2.4 KQ

+— TR

Valid Part Number Package Type Top Code

SC2313L 28 Pins, SOP(300mil) SC2313L
SC2313L_D 28 Pins, DIP(300mil) SC2313L_D
Sc2313L_20 20 Pins, SSOP (150mil) SC2313L_20

% 13 T 19 T
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+=. BEHR
28 PINS, SO PACKAGE  (300MIL )

HHHHHH |

NDEX
AREA

L o [®[25c0in & & o

L E
d88ddd |

SEATIMG PLAME
e -
J/ 1A
0Dy (L e
@ b
[®]25 cnm Hcla #E =] =l 00043

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 T 19 T
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TE W

j E

e LN

WUFIES RALE SR

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

INDEX —,

N

)

g e b o

\

LT

LT
L:e3

o AP Gr O

N/2

172 LEA
FLACES

—

WA

L4

2

A

4 PLACES —~l=—0b
(] .010 M[C]

% 15 T 3t 19

WITH LEAD FINIEH =

—B-| ———
) ——— ,_:{ .
El = ¥l er
i S S c—
-
pasy — e
T RECT RN 2y
Az .ﬂ.&
j_]]
L&
A A
FULL LEAD
4 PLACES

GAUGE

=

? PLANE

ec A
LEaT DETAIL
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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

%16 U1 3t 19 1T
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20 PINS, SSO PACKAGE (150MIL)

S\ /A
— [ [eca[ CJA=8 2x
— Ii -
A /e
: 0]
H ul,.'?
AAARAARRT 11
T = @
£1/7
gy & 1 1 ja
.-"'j"\.".ld\'-. Ll ,/ ———m [L
IESA A
S A
oy jaaa G| 0 _L|_L
4 ] O [ gn L O O 1
/( 1 2 | -|_| Nf':_',l .ﬂ‘..'.'b:!- clD
N : X N/2 TIPS
E'l_'—| |__._—I-' -I—h_‘); h : SEmE F
INDEX AREA : [$[ddd B CA-H[ D]
( D/2 X E1/2) B —a =5\
/a\
TOP_VIEW
.J_;’_“F cee|C .-'J"\""-
/
i
. 4 :
* i .'I
l,|'.'. .-"kz I_ T B T -

5 = ! SEATING PLANE
. : & ‘J
SIDE_ VIEW o A

% 17 U 3 19 11
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SHENZHEN FUMAN ELECTRONICS CO., LTD.

§ LT PR A

WIS RAE SR

I ':::'_‘,i —_— /,;-\ — P
WITH PLATNG | e b1 — | ( s 1
o (e :
I nrars f/@ T —‘T/ e T \ |
==/ \ 1 ! — I
5SS/ = iEson
/ 1 )
i /
BASE e VIEW A-A /
SECTION B-B SEF 1 opr vEw o/
P
LN
s B
|
|
¢ \
' 02"\ [T =r1
J - I q
’ / \/_ L GAUGE PLANE
\ : \—
SEATNG PLANE —y | : "‘———‘———j—:
[c] .II ) a L2
I.'I S— -—
e | L
VIEW €
S .
T T P3N
: {n}f@\fﬂ\ rle/?
e &
Y S B e, )
(] [x]
—_ K= A &for B | ¥ = A &for B
_"l o B
T TR FVEN [ FAD SIDES
OPVIEW TOPVIEW

% 18 Tu 19 T
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WUFIES RALE SR

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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