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ABSOLUTE MAXIMUM RATINGS

VDD, VDD PO GND ..o -0.3V to +4.0V
GND_P 10 GND ..ottt +0.3V
All Inputs and Outputs to GND.................. -0.3Vto (Vpp + 0.3V)
Short-Circuit Duration of Outputs to GND .................. Continuous
Continuous Power Dissipation (Ta = +70°C)

20-Pin TSSOP (derate 11mW/°C above +70°C) ......... 879mW

20-Lead Thin QFN (derate 16.9mW/°C

above +70°C) ..o 1349mW

Storage Temperature Range ...........ccccceevveenn -65°C to +150°C
Maximum Junction Temperature .............ccccciviiiiinn, +150°C
ESD Protection

Human Body Model (Rp = 1.5kQ, Cs = 100pF)........... > +2kV
Lead Temperature (soldering, 10S) .......cccccovvviiiiiinienns. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS

(Vpp = Vpp_p = 3.0V to 3.6V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C, Vpp = Vpp_p = 3.3V.)

(Note 1)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

LVCMOS/LVTTL INPUTS (MODE, RST, X1) (Note 2)

High Level-Input Voltage ViH1 2.0 VbD \
Low Level-Input Voltage ViL1 0.0 0.8 \
Input Current lL1 Input voltage =0 or Vpp -20 +20 pA
THREE-LEVEL INPUTS (FSO0, FS1, FS2, SAO1, SAO2)

High Level-Input Voltage VIH2 2.5 VDD V
Low Level-Input Voltage ViL2 0.0 0.8 vV
Input Open Level Vioz Input open 1.3 2.0 \
Input Current IIN Input voltage =0 or Vpp -10 +10 pA
LVCMOS/LVTTL OUTPUTS (CLK_OUT1, CLK_OUT2, MCLK)

Output High Level VOH1 IoH1 = -4mA Vpp-0.6 Vv
Output Low Level VoL1 loL1 = 4mA 0.4 Vv
I2C INTERFACE INPUT AND OUTPUT (SCL, SDA)

Input High Level VIH3 0.7 x VDD VDD Vv
Input Low Level VL3 0 0.3 xVpD Vv
Input Current IIN Input voltage = 0 or Vpp -1 +1 pA
Low-Level Output VoL3 loLs = 4mA 0.4 Vv
Input Capacitance CIN 8.4 pF
POWER SUPPLY (Vpp, Vbp_p)

VoD,

Power-Supply Ranges Vop_p 3.0 3.3 3.6 Vv
Power-Supply Current IpD+IDD_P Egﬁ;och\T/lUStKg?)'{/JTz at 73.728MHz, 12 mA
2 M AXIW
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AC ELECTRICAL CHARACTERISTICS

(Vpp = Vpp_p = 3.0V t0 3.6V, Ta = -40°C to +85°C, output frequency is 73.728MHz, C = 20pF, unless otherwise noted. Typical values
are at Ta = +25°C, Vpp = Vpp_p = 3.3V.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
VCXO (MCLK)
Crystal Frequency fXTL Nominal frequency 27 MHz
Crystal Accuracy +30 ppm
Tuning Voltage Range VTUN 0 3.0V \
VCXO Tuning Range VTUN = 0 to 3.0V -200 +200 ppm
TUN Input Impedance RTUN 94 kQ
Output Clock Frequency fMCLK VTUN = 1.75V 27 MHz
Output Clock Accuracy VTUN = 1.75V (Note 4) +50 ppm
Output Duty Cycle 45 55 65 %
Output Jitter tMy RMS 28 ps
Output Rise Time tMR Figure 8 2 ns
Output Fall Time tMF Figure 8 2 ns
Tuning Response Time tTUN Figure 9 10 us
Power-On Settling Time TPO1 Figure 9 5 ms
CLOCK OUTPUTS (CLK_OUT1, CLK_OUT2)
256 x fg 8.192 24.576
Frequency Range (Note 5) fout 384 x fg 12.288 36.864 MHz
768 x fg 24.576 73.728
Clock Rise Time tR1 Figure 8 2 ns
Clock Fall Time tF1 Figure 8 2 ns
Duty Cycle 45 50 55 %
CLK_OUT1, 2 at 73.728MHz o1
Output Clock Period Jitter tRJ RMS (Note 6) ps
CLK_OUT1, 2 at 36.864MHz 37
Frequency Settling Time tFST Figure 1 10 ms
Power-On Time Tpo2 Figure 9 15 ms
N AXIMW 3
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I2C TIMING CHARACTERISTICS

(Vpb = Vbp_p = 3.0V to 3.6V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C, Vpp = Vpp_p = 3.3V;
Figure 7.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Serial Clock fscL 400 kHz
Bus Free Time lB.etween a STOP and {BUF 13 us
a START Condition

gglnddiTt:gnne (Repeated) START tHD, STA 06 s
?i?npeeated START Condition Setup 1SU, STA 06 s
STOP Condition Setup Time tsu, STO 0.6 us
Data Hold Time tHD,DAT (Note 7) 0.05 0.9 us
Data Setup Time tSU,DAT 100 ns
SCL Clock Low Period tLow 1.3 us
SCL Clock High Period tHIGH 0.6 ys
Rise Time of SDA and SCL, Receiving tR (Notes 3, 8) 20 + 0.1Cb 300 ns
Fall Time of SDA and SCL, Receiving tF (Notes 3, 8) 20 + 0.1Cb 300 ns
Fall Time of SDA, Transmitting tF (Notes 8, 9) 20 + 0.1Cb 250 ns
Pulse Width of Spike Suppressed tsp (Notes 3, 10) 0 50 ns
Capacitive Load for Each Bus Line Cb 400 pF

Note 1: All parameters tested at Ta = +25°C. Specifications over temperature are guaranteed by design and characterization.

Note 2: When X1 is used as an external reference.

Note 3: Guaranteed by design and characterization; limits are set at +6 sigma.

Note 4: Includes crystal accuracy.

Note 5: FxT1L = 27MHz. Nominal frequency.

Note 6: See frequency selection paragraph in the Applications Information section.

Note 7: A master device must provide a hold time of at least 300ns for the SDA signal (referred to V| of the SCL signal) in order to
bridge the undefined region of SCL's falling edge.

Note 8: Cp = total capacitance of one bus line in pF. tr and tF measured between 0.3 Vpp and 0.7 Vpp.

Note 9: Bus sink current is less than 6mA. Cp = total capacitance of one bus line in pF. tr and tF measured between 0.3 Vpp and
0.7 VpD.

Note 10: Input filters on the SDA and SCL inputs suppress noise spikes less than 50ns.

4 MAXIMN
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(VDD = VDD_p = 3.3V, Ta = +25°C.)
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SAMPLING
FREQUENCY CLk_out SAMPLING RATE
fs (kHz) 256 x fg (MHz) 384 x fg (MHz) 768 x fs (MHz)
12 3.072 4.608 9.126 Standard
32 8.1920 12.2880 24.5760 Standard
441 11.2896 16.9344 33.8688 Standard
48 12.2880 18.4320 36.8640 Standard
64 16.3840 24,5760 49.1520 Double
88.2 22,5792 33.8688 67.7376 Double
96 24.5760 36.8640 73.7280 Double
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+200ppm 78 Fl N A0 . &l 2 s, JEIEHE Vg 72
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R 5. RIFMFIRRE

% 8. FiFeriibEF

FSo SAMPLING FREQUENCY (kHz) SAO1 SAO2 I°C DEVICE ADDRESS
Low 32 Open Open 110 0000
High 441 Low Open 110 0011
Open 48 High Open 110 0010
Open Low 1100100
% 6. MCLK {ERE/ZE L= Low Low 110 1000
SAO1 MCLK High Low 111 0000
Low Disabled Open High 111 0001
High Enabled Low High 1110010
Open Reserved High High 111 0100
% 7. CLK_OUT {& gt/ L= 1l * 9. =HIF 7R IR
SAO1 SAO02 CLK_OUT1 CLK_OUT2 BIT FUNCTION
High/low Open Enabled Enabled C7 MCLK enable/disable
High/low Low Enabled Disabled C6,C5 | CLK_OUT2, CLK_OUT1 enable/disable
High/low High Disabled Enabled C4 Sampling-rate selection
C3, C2 | Frequency-scaling factors
C1,CO | Sampling-frequency selection

H1H#E L 4 #E (MODE = 1REE-F)

EHAFRT, RCEOEE MAX9485 1 8 i 4 4 27 77
. BEHAFREREREEMAgEE. BT
MAX9485 VA — M2 ff e, NI ARTHEE 7 dk
AT gmEE 7 6 12C MMl , B SAO1 FISAO2 i
P (#8). MODE={KHF, FHK, MAX9485iZH
SAO1 M SAO2 WIRZS, K5 BifF I2C #yFHbht. £ o2
PR LS . 7 7 BE MCLK Hi it . C5 F1Cce iz
43 B Re i ) CLK_OUT1 A1 CLK_OUT2. C4 fiix#
RFEF . C3 I C2 Pk B AR LI . c1 1 cofir
LB RS . HEILFE 10 2 14,

#iTHEO
MAX9485 il O R A 24& PC BT 0. 24T IE
TEMMAS, @It iT B2k SCL FIEHE 2% SDA &I FH Ik
o, SCES EVLRBRGEAR . B GEE R — A
FOWILA AL BT A X MAX9485 Bu¥ls B4, 77 A [R5 B His
R SCL I . SDA 2 B 2 i A SO U il F 36 B 1

10

£ 10. MCLK {&8E/Z 1E1= 6

C7 MCLK
0 Disabled
Enabled

£ 11. CLK_OUT1, 2{FEge/Z 1Lzl

Cé6 C5 CLK_OUT2 CLK_OUT1
1 1 Enabled Enabled
1 0 Enabled Disabled
0 1 Disabled Enabled
0 0 Disabled Disabled
F 12 REE#E
C4 SAMPLING RATE
0 Standard
Doubled
MAXI/V
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=13, R BIEF

Cc3 Cc2 OUTPUT SCALING FACTOR
0 0 256
0 1 384
1 0 768
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¥ SDA LA R, [FAREFSCL mHEF, k™4 STOP
(P) &M, BEL, & TF— W& (EsS). i
START & STOP HFUNY, Mgk FEAHIR G, ML
Z AL .

HE 5 A

TESTART J& , B> SCL W #i ki &4 1 2. X T MAX9485
0O, ESTART FISTOP Z ], 24k &%k EI L4 181
BoyE . mr7 oA gR Al B8 ARG AT () Bk
() B4 (R/W) - 26 o 7 g MUtk AR ACK . 5510 &
17N EHETT . B8R BIEF T ACK. ENLIRL
RIEH] 8 AL (HbhE + R/W) . MHL (MAX9485) A DATE &2k
ERCEE T SO R T NN ER AR AR A A B 2k

MAXIMN

A 4eiz 5 AT $H  2E 7

"N

))

soL S P
START STOP
CONDITION

CONDITION

B 5. TTHaIZ R 51

MASTER-WRITE DATA STRUCTURE

SLAVE ADDRESS = DATA
S 78IS R A 8BITS AR

MASTER-READ DATA STRUCTURE

SLAVE ADDRESS _ DATA
S 7BITS LY | 8BITS

A=ACK; A=0: ACKNOWLEDGE, A =1: NOT ACKNOWLEDGE
S = START CONDITION
P =STOP CONDITION

I:I MASTER TRANSFERS TO SLAVE

I:I SLAVE TRANSFERS TO MASTER

6. #8005 #HEEH

ACK 7 F o 1k s Bt B2 Ul 7 & 3% . ACK 7 MK R R & i
B (BN, ACK A i R R B 5 R M RN - Bl 6
MBI . £ - WERIED, WREEFELZH
FAHE, WaSESFFRTRRE. - KiZRE
i, IR sCL B 2R SR 7, SDA S RFEEm N
e .
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START
CONDITION

i §<—tLow—>: —-! < D, N1 i O :
s b i ! %\__f____\__/—_%
i i\_/.= Ty - a

! i <« BUF > i
; > lip 51t 150, 570 g—p> | :
REPEATED START STOP START
CONDITION CONDITION CONDITION

B 7. PIEH T

(ta1,
—

R
I
=

(tF1, twF)
| —

/80% so%u
£ 20% 20% X

RISE AND FALL TIME MEASURED BETWEEN 20% AND 80%.

CLK_OUT, I\/ICLK

E 8. CLK_OUT, MCLK _EFHAIF T 1H]
NAES

R KL
20 I AME SR 09 MAX9485 AR VCXO BT, 7E X1 1 X2
Z ARG . 5 £30ppm, 27MHz FEBRIR G F R AT
YIRLGRAA . IE8E/NT 12pF M0 e AR T IR AL A (AR B 37 AR vl
7). EF/INT 14pF MR A IR 2% 7] K15 £200ppm Y
ZlRe . FE: ENEE SR AMEARL. FH1E
2.2 0L MAX9485 T4 -

12

STOP PULSE AFTER WRITING STOP EDGE

cucourt M_l:[m

CLK_ 0UT2 -<—>' -

VTuN

MCLK__HMMM

lPo | ITUN |

Kl 9. vexo FIpLL #7HtA]

MAXIMN
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A 4eiz 5 AT $H  2E 7

WHTHZN CLKAFRE 15, i CLK R ZM 2
e R AT DUl S 2 A B (R D, A B AR R SCALING
FERARBUAT 256 384 F1768). AL, mTmapgity  |FOUTMH2) | operop fs(kHz) | TRu(RMS) (PS)
A, BRI ER CLK f B3R R . R 1550t T RF 73.728 o~ % >
BET, CLK it R M sh g ol . (& Mz & 57 7376 o8 550 37
=] N Tils 322 YL N i == M- &b : . .
A RSB RI B DR SR EERE 25152 o — e
amsmeens | So ] e @ [«
MAX9485 HJ i I v 4 3 oK & B A 2k LUARIIE R 48 %%% o8 e ”
7 S 2H =) M- sk — b+ = - . .
T,;J}E AFFEN R AEPERE, S0 E TT I OB e R T 33,8088 ”— -~ 3
B o
24.5760 768 32 66
GND ¥t 19 807 A AC B AE A5 5 4 72 I i i L) 3 7 2 IR 545760 284 o 9
7. ff GND % 2 5w B B F i . 0.1pF H10.001pF 54 5760 Py ” 0
LA K Vpp Ml Vpp p 55 8, 53X /1> B2 B A% 7 T 525790 P _p =
U . AFARIEAT PC AR M A 2 LA/ A8 i A 2 (8] 184320 o4 45 5
iOESE 7/ :
16.9344 384 441 69
16.3840 256 64 134
12.2880 256 48 84.8
12.2880 384 32 170
11.2896 256 44.1 100
9.126 768 12 106
8.1920 256 32 250
4.608 384 12 198
3.072 256 12 324
MAXIM 13
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MAX9485

a7 [ FHEE B
12G INTERFACE TO SET
AUDIO CLK RATE
FILTERED PWM CONTROL ¢
vouee FoRvoxo [ -
AUDIO CLK:
DUAL-CHANNEL FRONT AUDIO
CLK_ouTt 256/384/768s AUDIO DAC SIGNALS
MAXIM
MAX9485
il AUDIO CLK
27TMHz
CRYSTAL == GENERATOR
1 CLK_OUT?
>
DUAL-CHANNEL SURROUND AUDIO
MOLK AUDIO DAC SIGNALS
27TMHz >
R |
FROM DVD/HDD/BS-TUNER ] DECODER A — AUDIO DAC SIGNALS
- L g
mH1ES
TRANSISTOR COUNT: 9817
PROCESS: CMOS
14 WX/
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A [
ij.Z"Z{I;/w\
B FORME (1) S B T RE AR Bl M ELRE , n7F fil i 338 4MIME B, 15 %10 www.maxim-ic.com.cn/packages. )
(%)
o
u
32 1 g
s, COMMON  DIMENSIONS S
" [ MILLIMETERS INCHES h:
%[ MIN. MAX. MIN. MAX. g
G} a | — | o 043 2
A | 005 | 015 | 002 | .006 2
H A:| 085 | 095 | 033 | .03/
b | 019 | 030 | .007 | 012
b | 019 | 025 | 007 | 010
c| 009 | 020 | .004 | .008
| 009 | o014 | .004 | .006
D |SEE VARIATIONS |SEE VARIATIONS
T0P VIEW BOTTOM VIEW E| 430 | 450 169 | 177
e 0.65 BSC 026 BSC
H| 625 | &S5 [ 246 [ .258
= SEE DETAIL A ¢ L| 050 | o070 | 020 | .08
l— A D . N |SEE VARIATIONS |SEE VARIATIONS
[imim m (imimimn R I =~__{ e[ o [ & [0 |8
minlm ¢ »
\_o 040[C 425 - I
n——l " \_SEATING 54‘
PLANE
SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
b MIN. MAX. MIN. MAX.
025 l'— — AB-1_ |14 D | 490 | 510 | 193 | .01
: PARTING ( AB 16D | 49 | 510 | 193 | 201
BSC LINE — WITH P'-ATING\ AC 20 [ D | 640 | 660 | 252 | .260
“““ 1 1 AD 24| D | 770 | 790 | .303 | .31
a1 c AE 28| D] 960 | 980 | .378 | .386
T L // ]
BASE METAL —1 1
DETAIL_& LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 04Smm PER SIDE @DALLAS >,
3. CONTROLLING DIMENSION' MILLIMETER DALLAS /W /11 /W1
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATION
. “N* REFERS TO NUMBER OF LEADS TITLE
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP 4.40mm BODY
DATUM [-C-1; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE APPRAVAL DOCURENT CONTRAL NG, RV 1
DIRECTION INDICATED 21-0066 F A
Ny
MAXI/M 15
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HFKIEE (£)

R B FORHR (9 25 [ AT RE RS S SRl B LA, TR IRl AN L, 1

7 i) www.maxim-ic.com.cn/packages. )

[
I——D/z—v

(IN})EX AR/E/;
D/2 X E/2

T~ N
A

A
= E!E!m‘EEI

f— D2 —
PIN 1 10, /A
/(035 X 45)

i

}
~
241 QFN THIN.EPS

|

1
2
3

=

(NE-1) X

l

° @

oETAL A—"

2
]
]

N
gomo
K
[

onannann

00l

¢
—I (ND-1) X [@ |-

E{muuu
=

BOTTOM VIEW

&
(R 1S OPTIONAL)

IIITTIi

i
I \mm’lr/

1

BRALLAS /1 /X1

MO PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APFROVAL

i

TOCHRENT CONTRLL. WD,
21-0139

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12 4x4 161 4x4 20L_4x4 24L 4x4 G 12 €2 o
REF._| WIN. [nOW [ Wax.| in | now [ wax. | win [ o, | wac] vn ] noi [Wax.| | cO0ES | v, | nm | e | v, | now. | Wax, |ALveD
A__ 070 [0.75 | 080 [070 | 075 [ 080 | 0.70 [ 075 | 080 070 [a75 | 0.0 | Tiz44-e_ | 195 | 240 | e25 | 195 | a0 | 25| No
AL | 00 [002 [005] 00 o002 | 005 | 00 |0z | 005 | 00 | 002 | 0os T1244-3_| 195 | 210 | 225 195 | 210 | 225 | YES
a2 020 REF 020 REF 0.20 REF 020 REF__| Tie44—4 | 195 | 240 | e2s| 195 | ewo |2es| No
o |oes[o30 [o03s]oes [030 [oas| oeo[oes| om0 ois [aes om0 Ti644-2_ | 195 | 210 | 225| 195 | 2w |2e5| Na
D | 390|400 | 420 350 | 400 | 410 | 390 | 400 | 40 [ 350 | 400 | 410 Ti644-3 | 195 [ 240 [ 25| 195 [ 210 [2es| YeS
£ [290 400 | 430 [350 | 400 | 410 | 390 | 400 | 40| 390 | 400 | 410 Ti644-4 | 195 | 200 [225] 195 | 210 [225| No
3 80 BSC. 065 35C. 050 BSC. 050 BSC. Teo+4-1_| 195 | 240 | e2s| 195 | e |2es| No
w_ Joes[- | -foas[ - [ - Joas] - [ - Jeas| - | - Teo442 | 195 | 200 | 225 195 | 210 (225 YES
L 045 [0.55 [ 065 [ 045 [ 055 [ 065 045] a5 | 065 ] 0.30 | 040 | 050 T2044-3 | 195 | 240 [e25] 195 | 210 [ees| NO
N 12 16 20 24 T2444-1 243 | 260 | 263 | 245 | 260 | 263 NO
ND 3 4 s ¢ Tea4s2_ | 195 | 240 | B2S| 195 | 20 | 2B5 | YES
NE 3 4 s 3 Te444-0_| 245 | 260 | 263 | 245 | 260|263 | YeS
[ VGGB WeGC WGGD-1 WGGD-2 Teas4~4 | 45 | 260|263 [ 245 | eeo[2e3| N

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.

2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

3. N IS THE TOTAL NUMBER OF TERMINALS.
A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM_TO

JESD 95—1 SPP-D12, DETALS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL. BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm

FROM TERMINAL TIP.
A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-1, T2444—3 AND T2444-4.

BRALAS /N AXI/VI

TG PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APRVAL

REV.
[€]#

TOCWENT CONTRL
21-0139

Maxim X Maxim =i LS ATHLES (0158, W AR HER LRI AT e Maxim (BT TEALMRTIE] . A (TR B AT $E FIE20 i PRI RS I AR o
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