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ABSOLUTE MAXIMUM RATINGS

VDD tO GND ..o -0.3V to +4.0V
VbpA to AGND -0.3V to +4.0V
AGND to GND -0.3V to +0.3V
All Other Pins to GND ..o -0.3Vto Vpp + 0.3V
Short-Circuit Duration

(all LVCMOS OULPULS)...coieiiiiiicic e Continuous
ESD Protection (Human Body Model)..............ccccoooviiiiiinn. +2kV

Continuous Power Dissipation (Ta = +70°C)
20-Pin TQFN (derate 21.3mW/°C above +70°C) ....... 2758mW
14-Pin TSSOP (derate 9.1mW/°C above +70°C) ...... 796.8mW
Storage Temperature Range ............cccccooveene. -65°C to +150°C
Maximum Junction Temperature ..............cccccooiviiiiennn.
Operating Temperature Range ...........
Lead Temperature (soldering, 10s)

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

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

(Note 1)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
LVCMOS INPUTS (PD, X1 as a reference INPUT CLK)
Input High Level VIH1 2.0 VDD V
Input Low Level VL1 0 0.8 \
Input Current High Level l1H1 VIN = VDD 20 pA
Input Current Low Level It ViN=0 -20 uA
THREE-LEVEL INPUTS (FSO0, FS1, FS2, as FS2 = open)
Input High Level VIH2 2.5 V
Input Low Level VL2 0.8 V
Input Open Level Vio2 1.27 2.10 V
Input Current lite, iHe | ViLe = 0 or ViH2 = VDD -10 +10 pA
SERIAL INTERFACE (SCL, SDA) (Note 2)
. 0.7 x
Input High Level VIH Vb V
0.3 x
Input Low Level ViL Vb V
Input-Leakage Current IiH, L -1 +1 pA
Low-Level Output VoL ISINK = 4mA 0.4 \Y
Input Capacitance Ci (Note 3) 8.4 pF
CLOCK OUTPUTS (CLK )
Output High Level Vo  |lon = -4mA Vg% - v
Output Low Level VoL loL = 4mA 0.4 Vv
POWER SUPPLIES
Digital Power-Supply Voltage VbD 3.0 3.6 \
Analog Power-Supply Voltage VDDA 3.0 3.6 \
Total Current for Digital and Ioc CLK1 at 125MHz and CLK2 at 74.1758MHz; 19 mA
Analog Supplies all outputs not loaded
Total Power-Down Current IPD PD = low 60 uA
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AC ELECTRICAL CHARACTERISTICS

(VpD = VDDA = +3.0V to +3.6V, Ta = -40°C to +25°C. Typical values are at Vpp = Vppa = 3.3V, Ta = +25°C with fxTL = 27MHz, unless

otherwise noted.) (Note 3)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS

OUTPUT CLOCKS (CLK1, CLK2)

Minimum Frequency Range fourt fiIN = BMHz to 50MHz 4 MHz

Maximum Frequency Range fout fiIN = BMHz to 50MHz, C_ < 5pF 133 200 MHz

. ) 20% to 80% of Vpp, CL = 10pF,
Clock Rise Time tR fouT = 74.1758MHz (Figure 5) 1.4 ns
' 80% to 20% of Vpp, CL = 10pF,

Clock Fall Time tF fouT = 74.1758MHz (Figure 5) 1.2 ns

Duty Cycle fout = 74.1758MHz, CL = 10pF 42 50 58 %
125MHz, C| = 5pF, fin = 27MHz 26.3

Output Period Jitter Jp 74.1758MHz, CL = 10pF, 33.6 RMSps
fiIN = 27MHz '
PD from low to high,

Soft Power-On Time TpPo2 fout = 71.1758MHz, fiN = 13MHz 1 ms
(Figure 6)

Hard Power-On Time tPO1 (Figure 6) 15 ms

VCXO CLOCKS (CLK3, CLK4)

Crystal Frequency fXTL 27 MHz

Crystal Accuracy +30 ppm

Tuning Voltage Range VTUNE 0 3.0 V

VCXO Tuning Range VTUNE = 0to 3V, C1 = C2 = 4.0pF +150 +200 ppm

TUNE Input Impedance ZTUNE 95 kQ

Output CLK Accuracy VTUNE = 1.5V, C1 = C2 = 4.0pF +50 ppm

Output Duty Cycle CL = 10pF load, CLK3 40 50 60 %

Output Period Jitter CL = 10pF 36 RMSps

. . 20% to 80% of Vpp (Figure 5),
Output Rise Time tR CL = 10pF 1.4 ns
) 80% to 20% of Vpp (Figure 5),
Output Fall Time tF CL = 10pF 1.4 ns
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SERIAL-INTERFACE TIMING CHARACTERISTICS

(VoD = Vbpa = +3.3V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 1, Figure 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Serial Clock fscL 400 kHz
Bus Free Time Between STOP i 13 S
and START Conditions BUF ' H
Hold Time, Repeated START i 06 s
Condition HD.STA ' H
Repeated START Condition i 06 S
Setup Time SUSTA ' H
STOP Condition Setup Time tSU,STO 0.6 us
Data Hold Time tHD,DAT | (Note 4) 15 900 ns
Data Setup Time tSU.DAT 100 ns
SCL Clock Low Period tLow 1.3 us
SCL Clock High Period tHIGH 0.7 us
Rise Time of SDA and SCL, 20 +
Receiving tR (Notes 3, 5) 0.1Cp 300 ns
Fall Time of SDA and SCL, 20 +
Receiving tF (Notes 3, 5) 0.1Cp 300 ns

: - 20 +
Fall Time of SDA, Transmitting tF,TX (Notes 3, 6) 0.1Ch 250 ns
Pulse Width of Spike Suppressed tsp (Notes 3, 7) 0 50 ns
Capacitive Load for Each

N 4 F

Bus Line Co (Note 3) 00 P

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

Note 2: No high-output level is specified, only the output resistance to the bus. Pullup resistors on the bus provide the high-level
voltage.

Note 3: Guaranteed by design.

Note 4: A master device must provide a hold time of at least 300ns for the SDA signal (referred to VL of the SCL signal) in order to
bridge the undefined region of SCL's falling edge.

Note 5: Cp = total capacitance of one bus line in pF. tr and tF measured between 0.3(Vpp) and 0.7(VpD).

Note 6: Bus sink current is less than 6mA. Cyp, is the total capacitance of one bus line in pF. tr and tF are measured between
0.3 x Vpp and 0.7 x VpD.

Note 7: Input filters on the SDA and SCL inputs suppress noise spikes less than 50ns.
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(VoD = Vbba = +3.3V, Ta = +25°C, fXTL = 27MHz, unless otherwise noted.)
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N  %£2. MAX9471DCLK2E K& MDiEIR

#3. MAX9471 1I2COCLK2E K E Di&ER

<—Ttow—>« > -4— tHp, DAT

1
tHp, STA "i -+

START
CONDITION

N (FS2=O—zrR@A—7Y) (FS2 = /\ 1)
g Fs2 | Fs1 | Fso | FREQUENCY (MHz) A4 | A3 | A2 | A1 | FREQUENCY (MH2)
k AUDIO FREQUENCIES AUDIO FREQUENCIES
< Open Open Open 4.096 0 0 0 0 4.096
Open Open Low 6.144 0 0 0 1 6.144
§ Open Open High 8.1920 0 0 1 0 8.1920
- Open Low High 11.2896 0 0 1 1 11.2896
N Open Low Open 12.2880 0 1 0 0 12.2880
< Open Low Low 16.3840 0 1 0 1 16.3840
(*)) Open High High 225792 0 1 1 0 225792
* Open High Open 24.5760 0 1 1 1 24.5760
< Open High Low 9.216 1 0 0 0 9.216
E Low Open High 16.9344 1 0 0 1 16.9344
Low Open Open 18.4320 1 0 1 0 18.4320
Low Open Low 33.8688 1 0 1 1 33.8688
Low High High 36.864 1 1 0 0 36.864
VIDEO FREQUENCIES VIDEO FREQUENCIES
Low Low Low 74.1758241 1 1 0 1 74.1758241
Low Low High 74.25 1 1 1 0 74.25
Low Low Open 54.054 1 1 1 1 54.054
s | x| x| Deemeeen
((
. AN
SDA E E .
| > =t f), STA | e >
"‘N HD, STA 150,510 -<—>-- "

REPEATED START
CONDITION

s

SToP
CONDITION

START
CONDITION

2. 12Ch& 1 I VJR
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SCLZA VIEANELTOHAEEL £, 28R/ V2 £
ICEHMDVY AN EETDIES. FFE-VIAYY
2ATLDYRAINA—T 2 RLAVDSCLEAA A
TWBI84&. SCLICE TIVT7 Y THING@ERE 34.7kQ) A
WEIZKYET, M2lF2Cny A I VTR TT,
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scL S| LP]
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3. 25— hBLUZ by TDH

TF—HFEREREACK

2 — NEHEDE, FSCLYOYI/NVRTIEY M
XS NEFd, XAY—bEXMYTOBT. EHD
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A NIEBERLET,

MASTER-WRITE DATA STRUCTURE

S SLAVE ADDRESS W A DATA A P
MASTER-READ DATA STRUCTURE
S SLAVE ADDRESS R A DATA A P

|:| MASTER TRANSFERS TO SLAVE

|:| SLAVE TRANSFERS TO MASTER

A=ACK; A=0: SUCCESSFUL, A = 1: UNSUCCESSFUL
S =START CONDITION
P =STOP CONDITION

4. U7 A 2 TI—ZADT—IEE
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TAPNPLLE L TUOTPIIE
YNFhiHAoOv IS5 TR —F

—» R -— —p I -——

L A 80% 80% \ !
CLK_ ; |
£ 20% 20% \

RISE AND FALL TIME MEASURES BETWEEN 20% AND 80%

X5. CLK_ DI LY HSKUIL T EE

Vop

t

STOP PULSE AFTER WRITING STOP EDGE

CLK1 OR CLK2 ’_|_|_|_|_|_|_|_|_|_|_LS SM ’_‘ H_ﬂ

H ' 1 1
< lpgt —B T 5T —
' ! ' |
: 1
1 1
: 1
CLK3 OR CLK4 i
1
: :
< 12 —B-
1 1

X6. VCXOEPLLD Y 1 2V JH

10 MAXI N




T1FPNPLLEXLDOTPIE
YNANFHNI2OQY IS TR L —F

PTVr—2 3 1E5R EVRE(#RE)

IKERDER TOP VIEW

KEEMAXIAT 1/MAXQAT2 DB RIRE S aah xi[1]” [14] e
BTCHEATDIEE. KRAEXTEX2ICEHEL TS0, soA [ 2] 73] PO
EXE—RT 30ppmDERBEEFDO. AREE s (3] aascaan 12 Voo
14DF5E;%®AT7U‘V RKBEEIRLTLES L, B VDDE MAX9472 EGND
VCXO@EE%%E&;L%?%TC&)\ 7fFJ: Uj(%fdt%mﬁ TUNEE E CLK?2
BIBEEFOKRERRL. 6pFATO v b oo 5 5] e
FUHTXIBEUX2ET SV REEHL T LS, ot [7 ] o
VCXOZEIRSRE L TERT 21551E. m@ADI 2 ~

AT UHICHWI3pFDEDEEIRL £ T, RIODAR TSSOP
MATEY NEERTDIRELR Y NIV TFT T A,

FRICESOTREL TS,
Fv 75
PROCESS: CMOS

BlLA7U FDEBRENA/INZUE

MAX9471/MAXQ4T72DE IR AR DEE E &R
IHLETHEYBLATOMEZBICBEIEZTT ., 25D
MEEZERBDID. CETDRYT/NNAZDELICEmZ
EEELCLZSb,

GNDICH DT 1 O F IV FIFACOBEESICE DT,
OOV IHAZ /A ZTHERETDAEENHYEXT,
MNAUELHFTRLEEEDI S RICGNDZ iR
LT<Lealy TEDRYT/NAZDELICEEL T
O NWFDOOAYT T, &EVppHKUVppaZ /N1 /3R
LTS SFBRWNVTU YV NERDI SV RLA
PIONIKDT, HAETA2HZILADOBOIOR
h—UZzBRMETDIENTELT,

MAXIN 1

CLV6XVIN/LLV6XVIN



MAX9471 /MAX94 72

TAFPNPLLELDOTPIE
YAF&AHoOv IS5 R L—F

NYTr—=o
(CDOTF—=F—RMIBHINTND/NY T —
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D2
D
— b2 —| e ——| D22
gooouooo
MARKING — I -EI— |LL| [—L
~AAAAA en 5 = 1 I
= [ E2/2
B £ /A NEDXE] g E de o
w By = |
= =
N
~ﬂmﬁm$\
123 PIN#11D.
PIN# 1/ DETAILA o2 0.35x45° A
1D. EA .\
A TOP VIEW (o ”XE'J
BQUQMJAEW
€
' (R 1S OPTIONAL) _L
DETAL A L L
T - @ I— TeRUNAL TP — —]| & |— T
SEATING \[ZTomole]
PLANE 00D TERMINAL
PRALLAS MAXIVI

-DRAWING NOT TO SCALE-

e

™ PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

E=

"DOCUMENT CONTROLNG,

0140

J

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 1 28L 5x5 32L 5x5 40L_5%5 PKG. D2 E2
[SYMBOLININ | i TomTaax CODES [ MIN. | NOM] MAX| WIN.| NOM:
A__{070 0.7010.7510.80 T1655-2 |3.00 [3.103.20[3.00 [3.10
A1 0 T1655-3 | 3.003.10]3.20 3.00 | 3.10
A2 020 REF. 0.20 REF. - 020 REF. 0 T1655N-1[3.00{3.10[3.20{3.003.10
b [0.25]0.30] 0.35[0.25]0.30] 03[ 0.20] 0.25] 0.30] 0.20] 0.25]0.30 [ 0.15] T20553 [300(3.10(320( 300310
D 4.90[5.00(5.10[4.90[5.00]5.10[4.90(5.00{ 5.104.90]5.00 5.10]4.90 20554 [ 3.00[310(320(3.00 (310
E_ [4.90]5.00]5.10[4.90[5.00] 5.10|4.90]5.00] 5.10[4.90 5.00[ 5.104.90 e
3 080BSC. | 065BSC. | 050BSC. | 050BSC.| 040BSC 120555 1515182613.35)3.153.25
X 025| N _ [0.25] 0.25] - ~ o5 0.25] - B T285 3.153.25|3.35| 3.15| 3.25
L Jo30]o40]0.50[0.45]0.55] 0.65[0.45]0.55] 0.65]0.30] 0.40[ 0.50]0.30] 0.40]0 50 1285 2.601270/280]2.60[270
o o % 25 = m T28555_| 2.60 | 2.70] 2.80] 2.60 | 2.70
ND 4 5 7 8 10 T2855-6 | 3.15]3.25[3.35|3.15|3.25
NE 4 5 7 8 10 T2855-7 | 2.60|2.70(2.802.60 | 2.70
JEDEC | WHHB WHHC WHHD-1 WHHD-2 | T28558 | 3.15]3.25|3.35] 3.153.25
T2855N-1] 3.1 25[3.35/3.15]3.25
| T3255-3 0! 10]3.20]3.00 | 3.10
NOTES: T32554 | 3.00]3.10]3.20] 3.00]3.10
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994 [ 732555 [3.00]3.10]3.20]3.00f3.10
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. | T3255N-113.001 31013201 3.00 | 3.10
3. NIS THE TOTAL NUMBER OF TERMINALS. T4055-1 15.401950/3.60194013501 3
/A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 140562 3.4013:5013.60] 3.40 | 350 | 360
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE *SEE COMMON DIMENSIONS TASLE
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 MO220, EXCEPT EXPOSED PAD DIMENSION FOR
A T2855-3 AND T2855-6.
WARPAGE SHALL NOT EXCEED 0.10 mm.
N
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. ED SDElﬁOLMhJéosR /VIIJ‘IIVI

12.

R

-DRAWING NOT TO SCALE-

NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e, +0.05.

" PACKAGE OUTLINE,
16,20, 28, 32, 40L THIN QFN. 5x5x0.8mm

21 0140

R

RIS BRARRENTHD EIFRY FtA. RO/ T —

QFN THIN.EPS

DIBHRIS.

MAXI N



T1FPNPLLEXLDOTPIE
YNFHAIOQY IS TR L —F

NYT— (RE)
(ZOTF—5—PMIBEHINTND/ Ny T —IHERIE. BRAIRMENTNDEIIRY FHBA. BD/ YT —JIEHIT.
japan.maxim-ic.com/packages = ZS BT =\, )

%)
o
w
32 1 E
g, COMMON DIMENSIONS £
% [MILLIMETERS TNCHES S
L[ MIN MAX, MIN MAX, <
G} A | — 110 1043 5
A | o0os 015 .002 .006 7
H A | 085 | 095 | 033 | .037 =
b | 019 030 | 007 | .0I2
o | 0.9 0.25 | 007 | .010
< | 009 020 | .004 | .008
< | 009 014 | .004 | .006
D [SEE VARIATIONS [SEE VARIATIONS
I0P VIEW BOTTOM VIEW £ 430 [ 450 | 165 [ .77
e 0.65 BSC 026 BSC
H| 625 | 655 | 246 | .258
SEE DETAIL A ¢ L| o50 | o70 | .020 | .028
a \
e —— . N |SEE VARIATIONS [SEE_VARIATIONS
[N Al K] 3 o >
T == o~ s
\_Q o.10]c 425 ~- /
D——I “ \_SEATING 54‘
PLANE
SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES

MIN. MAX. | MIN. | MAX.

025 l—'° o1 AR 14| D[ 490 | Si0 | 193 | 200
: PARTING F El' AB 6] D] 4% | st | 193 | .20
BSC .
1 LINE WITH P'-“HN':‘\ | , AC 20| D | 640 | 660 | .252 | .260
‘‘‘‘ E | AD 24| D | 770 | 790 | 303 | 311
a ¢ AE 28] D | 960 | 980 | 378 | 386
T L et |
BASE METAL —{"
DETAIL A LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH DR PROTRUSIONS NOT TO EXCEED 0.5mm PER SIDE
3. CONTROLLING DIMENSION' MILLIMETER
4. MEETS JEDEC DUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
. 'N“ REFERS TO NUMBER OF LEADS -
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE., THIS TOLERANCE @M P VI/J‘I/ VI
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE,
DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-] IN THE e
DIRECTION INDICATED PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
~DRAWING NOT TO SCALE- 21-0066 G|

TULTUURRRE T

VHEVLARRZRICVFULHBIHAINZEBUADREBOERICOVWT—tIEEZALVNIRET., EBEFFZI 2V AIRESNTHEEA,
VEILSHERTELSEBRRUOLIEZEE T SHEMNZERLI T,
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