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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND ..o -0.3V to +4.0V
AGND to GND.........c....... cverm0.3V 10 +0.3V
All Other Pinsto GND...............ooooeiin -0.3Vto (Vpp + 0.3V)
Short-Circuit Duration for all CLK_ Outputs ............... Continuous

Continuous Power Dissipation (Ta = +70°C)
32-Pin Thin QFN (derate 21.3mW/°C above +70°C) ....1702mW

Storage Temperature Range ...........cccoceevvinn. -65°C to +150°C
Maximum Junction Temperature .............cccciiiiiiiinn, +150°C
Operating Temperature Range .............cc..coeeen. -40°C to +85°C
ESD Rating (Human Body Model) ........ccoovoiiiiiiiiii +2kV
Lead Temperature (soldering, 10S) ........cccoovvviiiiiinnens. +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

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

(Note 1)
PARAMETER | symeoL | CONDITIONS MIN TYP MAX | UNITS
CLOCK INPUT (X1)
Input High Level VIH1 2.0 V
Input Low Level VLT 0.8 \
Input Current L1, hH1 Vx_=0toVpD -5 +5 uA
CLOCK OUTPUTS (CLK_)
loH = -100pA Vgg'
QOutput High Level VOH or1 = 4mA ) Vv
lOH = -8MA 2.1
loL = 100pA 0.2
Output Low Level VoL loL = 4mA 0.4 V
loL = 8mA 0.75
Output Short-Circuit Current los CLK_ = Vpp or GND 45 mA
Output Capacitance Co (Note 2) 5 pF
TRI-LEVEL INPUTS (SEL, SA0, SA1)
Input High Level VIH2 25 Vv
Input Low Level VL2 0.8 V
Input Open Level Vo2 1.35 1.90 V
Input Current liLe, liH2 Vi = 0or ViH2 = VDD -10 +10 pA
SERIAL INTERFACE (SCL, SDA) (Note 3)
Input High Level ViH (\)/';; VoD v
Input Low Level ViL 0 0.3x \
VbD
Input leakage Current liH, L -1 +1 PA
Low-Level Output VoL ISINK = 4mA 0 0.4 Vv
Input Capacitance Ci (Note 2) 10 pF
2 W AXI/WV
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DC ELECTRICAL CHARACTERISTICS (continued)

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

(Note 1)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLIES
Digital Power-Supply Voltage VbD 3.0 3.6 \
Analog Power-Supply Voltage AVDD 3.0 3.6 \
Total Supply Current CL = 10pf (with all CLK_ outputs at 133MHz) 134 160 mA
Total Power-Down Current IPD All clock registers = 0x00 38 47 mA

AC ELECTRICAL CHARACTERISTICS

(Vpbp = AVpp = +3.0V to +3.6V, CL = 10pF, unless otherwise noted. Typical values are at Vpp = AVpp = +3.3V, Ta = +25°C, with all

CLK_ outputs at 133MHz.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUTS (CLK_)
Crystal Frequency Tolerance Afpa -50 +50 ppm
Output-to-Output Skew tsko Any two CLK_ outputs 200 ps
Rise Time tR1 20% Vpp to 80% VpD 1.8 2.5 ns
Fall Time tF1 80% Vpp to 20% VpD 1.8 2.5 ns
Duty Cycle 40 60 %
Output Period Jitter Jp RMS 53 ps
Power-Up Time tPO VbD > 2.8V to PLL lock 2 ms
PLL Lockup Time tLock PLL dividing ratio set to PLL lock 20 us
Margin Accuracy Select £5% or £10% margin -1 +1 %
N AXIMW 3
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SERIAL INTERFACE TIMING
(Vpp = AVpp = +3.3V, Ta = -40°C to +85°C.) (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 ¢ 06 S
Condition HD.STA ' H
Repeated START Condition i 06 S
Setup Time SU,STA ' H
STOP Condition Setup Time tSu,STO 0.6 ys
Data Hold Time Master tHD,DAT | (Note 4) 15 900 ns
Data Hold Time Slave 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 2, 5) 0.1Ch 300 ns
Fall Time of SDA and SCL, 20 +

Receiving tF (Notes 2, 5) 0.1Ch 300 ns
Fall Time of SDA, Transmitting tF TX (Notes 2, 5) 02?C+b 250 ns
Pulse Width of Spike Suppressed tsp (Notes 2, 6) 0 50 ns
Eigacmve Load for Each Bus Co (Note 2) 400 oF

Note 1: All DC parameters tested at Ta = +25°C. Specifications over temperature are guaranteed by design.
Note 2: Guaranteed by design.

Note 3: No high output level is specified but only the output resistance to the bus. For I2C, the high-level voltage is provided by
pullup resistors on the bus.

Note 4: A master device must provide a hold time of at least 300ns for the SDA signal (referred to V)L of the SCL signal) 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: Input filters on the SDA and SCL inputs suppress noise spikes less than 50ns.

4 MAXIMN
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AT EFFIE

(Vbp = 3.3V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT RISE AND FALL TIMES
vs. TEMPERATURE vs. TEMPERATURE JITTER vs. TEMPERATURE
160 . - 70 | g
o g 23 g 6 133MHz 2
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z z 2 — & 50 —
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FREQUENCY (MHz) A: 100MHz, 100mV/div
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N AXIMW 5
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25 CLK13 At b 13 i b

26 CLK14 I 14 % s

27 CLK15 I 0 15 i

30 SAO BATHE OO SRR S A . TN 1 TR, SAOFISAL e R ATH It hl. SA0FISAL N =FHLFHI A,
31 SA1 AL o FhITREAY HhHELH 5

EP — WIS . %% GND.

6 AXIW

TEL:15013652265 QQ:38537442



http://www.eehome.cn

TELA R
MAX9489 B 4 & AL 28 7= A2 15 B 8 5 5, CLK1 &
CLK15. 5%y Hi m 38 0 45 ) 25 77 2 S i & o0 10
R E—1: 133MHz- 125MHz. 100MHz.
83MHz. 80MHz. 66MHz. 62.5MHz. 50MHz. 33MHz
8. 25MHz- LAk, A Y A0 SR n] pl AR Ay B 4R AT
FERRTE £5% B £10% G FE N HEATIRH . B, CLKI1 %
A9l 5 & 100MHz 125MHz % 133MHz,
HEA CLK %t 8 A2 AT, FrE i 25MHz i
AZ IR E GRS AN B . &1 MAX9489 Y i
Hi
MAX9489 i1 12C #1748 A T4ifE . 12C Mokl A=
TS A ERE, RIFZHE 91 MAX9489 # 3L 2 [/ — 4~
12C k. BHFEMEZHREOGES N +3.0VE+3.6V. #Hid

B AT 8% B MAX9489 I TAEIRZS, i i5e 45 i 3
TR TARIRE .
SERBA

MAX9489 77 2 — P& E Wi % . 1]k H 25MHz fn A5 4
RIS B0 A5 5 . A0SR R 25MHz dR iR, K HEBAE X1
X2 Z I, FF1EX1. X2 F1 GND Z [i] 73 5l # 10pF B2
(B W AT T AER B . IS FHANERIT 5, K HE R
X1, Mix2=%.

AVpp \/[l)D
SEL
ScL
SOA c — MUX ~I>—CLK1
SA0 B
SAT
& MUX ~|>—CLK2
400z | | oivioesy | | L '
PLLI [] 3,4,5.6,12
X1 .
25MHz .
0SC .
e
400MHz | |  DIVIDEBY
PLL2 [] 23,4510
o1 Mux - CLK14
-
/NAXIN
MAX9489 L mux ~I>—CLK15
AGND GND

B 1. MAX9489 H9JF A .

MAXIMN

X BEG ] P25 I % A A

FiTHEO
MAX9489 i it H 12Cc 7O # 1T, ZEOHANR
BoscL, MM EIEL: SDA. EI12C A&EF, £l
(— M R 2 W1 46 Ak BT A 5 AL 2 Ta) 4 UL 1) 4% % £
P, I A B A% i ) R 2 A b
MAX9489 FTEMAL. B 2— FEir£O00 /7R, 1F4Hit
T SDA HISCLAEZHt /¥ . SDA [RIH A A% A K il FF %
it . SDATRE—MMAE R4 7kQ 1 ERIHFH . SCLAX
ERRIA . WIRMLRL LHEZNTH, HELFHR
G 1) EALSCL NI i, W SCL 77 B — A~ 7l
B0 47kQ W ERIHLEH .

1z &%)
B —> SCL i 4 B % i — 4 7. BT SCL s H
I e AE SDA FLF- N — /> START 8 STOP £ Hil{5 5, &
I SDA TE SCL M = P AR A AR F7F2 E . SDA I SCL
NI E I E T

START fASTOP 14

FALELTE SCL A= I K SDA B & B4 — 4
START R 5, Fm—WEEEHIFHE (K 2) . #1550
J5, ENEITE SCL N E P SDA K & =k —
A STOPTRS . SRIG HERWIBIL, SF F— &,

R Afir

Tt 8 AL, HEMCTT 1SS 9 NI Bk b st 18] P K SDA R AR
FEE A NEES . IR A K SDA RLAE, T
BA R (LA 3) .

5 Pt Af

AP =P hE ST A S SAT FT SA0 X MAX9489 11
7O A B HE A TRCE . AR 1 TR, EHE SAT fTSA0 &
Vpps GND ST # SCBU6 g ik 1) 686 . MAX9489 B
Foml fiHdl, B2 941 MAX9489 A3 MA —#: 0
Mk,

TEL:15013652265 QQ:38537442

686 XVIN



MAX9489

http://www.eehome.cn

X BE G ] P25 I 1 2 A A

SDA

J/

[<— tsu, DAT tsu, sTA

tHD, DAT
SCL

tHD, STA

START CONDITION

| A

REPEATED START CONDITION

—t

; tBuF \_

tHp, STA
tsu, 10

f f !

STOP CONDITION ~ START CONDITION

Bl 2. 78RR
1. F=EPCHHbERE

PIN DEVICE
SA1 SAO0 ADDRESS
Open VpD 110 0010
Open GND 110 0100
Open Open 110 1000
GND VDD 111 0000
GND GND 110 1001
GND Open 110 1100
VDD VDD 111 0100
VDD GND 1110010
VDD Open 111 0001

5 MAX9489

X MAX9489 15 AL START 15 5 7 4 (& 3 FlE 4).
STARTE5 )5, B4~ SCL Mk {&Hi1 2. A7 6 Nt
Wil (2 WA AE— ). 56 s M B IR F 1T 5 #
fE. MAX9489 F=/E — A WENL, FontilkC wilsl. 5
1 8 NL A A7 A bbb 777 (£ 2), FISRFE @ #E U 5 =7
M P 48 . MAX9489 774 5 — AN BB AL, 2 Ja Bt
TS A MAX9489 ¥8 & M TF A 4% - MAX9489 [ 1. %4
PLAIH S B EWL A/ STOP 15 5 R &5 R — UGl A5 . X
WHHREAN, EREENEALENTT; MAX9489 R~
TH P BN REBRAEA.

EEEU MAX9489 IR &

X MAX9489 2F fr#x N B2 L L START 15 5 Fl s {4 ik
1, HENEMJRMNE/SA, KRG &EENTFFaEtit,
FHE M START 55 #Fudl. EEME/EN, R
i fe it (Kl 4). START G5 ZJG MHT 7 6L M #e bk
BN EMBERNIT GGG WFAHIEEA).
MAX9489 F7 £ — NN EAF 5, FathtCiRAl. 58
fLharfFdetitt, fEBEERERENME, HEHN
MAX9489 = HE 1) 7 — M EF S . SRIE EV=4E —AE
B W START 55, HERAEREIE, HKR/WAE
A N AT EEARAE (B 4). MAX9489 77 A — AW B AL,
RN C RN . T T M MAX9489 H# [F] B
. B&JE, —AHEE AN AR BN CRJE T FIE
FEH EALZ AR STOP 15 5 245 UL UGE S . el
i, R ARG A . MAX9489 A SCHF 12C B4k
[Py -3 S gsai

m R R A 7R

MAX9489 F 17 M= HIFF Ay . A st AYIRENFR 2
. HI16 NF e FORIEE 15 ML, HpaFra
0x00 RN HI T A, HAFAREFIMNEE .
T4 0x10 WFR A RS, HEa IR E, R
.

MAXIMN

TEL:15013652265 QQ:38537442



http://www.eehome.cn

X BEG ] P25 I % A A

NOT ACKNOWLEDGE

SDA

RN N I I T D

SCL

START

LSB ACKNOWLEDGE

& 3. 12C i hl AR

MASTER-WRITE DATA STRUCTURE

START DEVICE ADDRESS ~ RW REGISTER ADDRESS DATAIN STOP
| S | 1 | 1 |A4 | A3 | A2 | A | 0 |ACK|RA7|RA6|RA5|RA4|RA3|RA2|RAW |RAO|ACK| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |ACK| P |
> o > > > > > > o > > > > o >
MASTER-READ DATA STRUCTURE
START DEVICE ADDRESS ~ R/W REGISTER ADDRESS ,
| S | 1 | 1 |A4 | A3 | A2 | Al | 0 |ACK|RA7|RA6|RA5|RA4|RA3|RA2|RA1|RAO|ACK%\S
> b > > > > > «a > > > «
DEVICE ADDRESS RW DATA OUT STOP
(T T Tl [ [ [o] oo [] [ [ e o[ oo ] ]
> > > > > > > b b 4 49 4« < <M. < 9« 9 <« >

DATA DIRECTION
» = MASTER TO SLAVE
- = SLAVE TO MASTER

S=START CONDITION
A_=DEVICE ADDRESS
ACK = ACKNOWLEDGE
ACK =NOT ACKNOWLEDGE

RA_ = REGISTER ADDRESS
D_=DATA

P = STOP CONDITION

RS = REPEATED START

Bl 4 . 12C #1105 HES

REH IR

BA CLK_ fil HE#B X B — M6 T, % T A de A B

TER AR . 3R AAARLL .

filan: Zi%E CLK3 N 80MHz, H G #{f, R/'WE

K, SRJG Kk FFAFarbdit =25 0x03 FIEHE =17 0x05( 5)-
MEREF S

FEHI AT A 0x 10 MR R BAATES . K4RTARE
Wb, PriEs R AT A .

Flan: B A I s BRI 5%, SetrsRitakd, RE
IR T AT 0x10, HJE EFHEFAT 0x01 -

R

MAX9489 K 4 Vpp 3.0V £ 3.6V FLIEFI#E AVpp 1)
3.0V 2 3.6VHEEHTHE. SFFEEA Vpp #E M 0.1pF

MAXIMN

LA, A AVpp B 0 1pF A # . H4h, 15
TR A LB AR 1) 3 75— A~ 10pF K FLA 55

B 4

XA e A R R, AR AT SO IE W AR AR E
o R RCE B X M X2 RO ATRENT, R R A A5 |
AR . PRIERRR LR GND 2 [BH2 il K 4F .

BHIEE
TRANSISTOR COUNT: 15,219
PROCESS: CMOS
9
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R 2. HiEsitm

R 3. W ERES

REGISTER ADDRESS BYTE REGISTER FUNCTION CLK_REGISTER DATA OUTPUT FREQUENCY
0x00 Broadcast to all CLK registers BYTE (MHz)
0x01 CLKA1 0x00 Logic low*
0x02 CLK2 0x01 133.3
0x03 CLKS3 0x02 125
0x04 CLK4 0x03 100
0x05 CLK5 0x04 83.3
0x06 CLK6 0x05 80
0x07 CLK7 0x06 66.6
0x08 CLK8 0x07 62.5
0x09 CLK9 0x08 50
Ox0A CLK10 0x09 33
0x0B CLK11 Ox0A 25
0x0C CLK12 *CLK2 % CLK15 HY_L HL B A 1H .
0x0D CLK13
Ox0E CLK14 ® 4. WHIMEREE
OxOF CLK15
- MARGIN REGISTER DATA OUTPUT FREQUENCY
0x10 Frequency margin control BYTE (MHz)
0x11 — OxFF Reserved, do not use 0x00 0%
0x01 5%
0x02 10%
0x07 -5%
0x06 -10%
START DEVICE ADDRESS ~ R/W REGISTER ADDRESS DATAIN STOP
|S|1|1|A4|A3|A2|A1|0|ACK|0|0|0|0|0|0|1|1|ACK|O|0|O|0|O|1|0|1|ACK|P|
DATA DIRECTION
S =START CONDITION ACK = ACKNOWLEDGE » = MASTER TO SLAVE
A_ = DEVICE ADDRESS P =STOP CONDITION - =SLAVE TO MASTER
5. SEp)— % B CLK3 % SOMHz
10 MNAXI/V
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DETAIL B
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4 €
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KG, CORNERS ONLY (4) _L
APPLICABLE TO .4mm PITCH PKG. ONLY DFTAL A L ! .
T — B e @ — T
SEATING |7 15]
PLANE EVEN TERMNAL 00D TERMINAL

BRALLAR /N AN X1V

SIDE_VIEW
TMB pACKAGE OUTLINE,
16, 20, 28, 32L THIN QFN, 5x5x0.8mm
WL T LB
-DRAWING NOT TO SCALE- | 21-0140 F A
| COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L 5x5 20L 5x5 28L 5%5 32L 5x5 PKG. D2 E2 L foomy
SYMBOL | MIN. [NOM.[MAX. | MIN. [NOM.| MAX. | MIN. [NOM. [MAX. [ MIN. [NOM. |MAX. CODES MIN. | NOM. [ MAX.| MIN. | NOM. | MAX. | +0.15 | s owep
A [0.70{0.75]0.800.70]0.75]0.80|0.70 |0.75 [0.80 |0.70 |0.75 [0.80 716551 [3.00 3101320 (3.00 {3.10 ]3.20 = NO
Al 0 [0.02][0.05] 0 Jo02]0.05] 0 Jo.02]0.05[ 0 Jo.02]0.05 T1655-2 300 1310132013.00 1310 }320] « | VES

0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 | 3.00 | 3.10 [3.20 [3.00 [3.10 [3.20 | =« NO

A3

b [0.250.30]0.35]0.25 [0.30] 0.35[020 [ 025 ]0.30 [0.20 [ 0.25 [0.30 120662 13:0018.101920130013.10 13201 © | NO
D 4.90 |5.00 | 5.10/4.90 |5.00 | 5.10/4.90 |5.00 |5.10 |4.90 | 5.00 |5.10 T2055-3 300 /3103:203.00 |3.10 | 3.20 h YES
E

o

k

L

4.905.00 | 5.10[4.905.00] 5.10] 4.90 |5.00 |5.10 [4.90 | 5.00 5.10 120554 1900 1310/320]300 |310]320] =+ | NO
.50 BSC 0.65 BSC. .50 BSC. .50 BSC. T20555_ | 3.15 | 3.25 | 3.35 | 3.15 [3.25 [3.35| 040 | Y
28551 | 315 | 325 [3.35 | 3.15 [3.25 [3:35| = | NO
T2855-2_| 2.60 | 2.70 | 2.80 | 2.60 | 2.70 |2.80 | NO
T2655-3 | 315 | .25 | 3.35 | 3.15 [3.25 [3.36| =~ | YES
T28554_| 260 | 2.70 | 2.80 | 260 [2.70 [2.80| ~ | YES
N 16 2 28 32 T2855-5_ | 2.60 | 2.70 | 2.80 | 2.60 | 2.70 |2.80| NO
ND 4 5 7 8 [T28556 | 3.15 | 3.25[3.35|3.15 325 [335] ~ | NO

025] - - 1025] - - 1025] - - 1025] - -
0.30 |0.40 | 0.50]0.45 |0.55 | 0.65]0.45 | 0.55 | 0.65 |0.30 | 0.40 | 0.50

NE 4 5 7 8 [ T28557 | 2.60 [ 2.70 | 280|260 [2.70 [280| =~ | YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 [ 728558 | 3.153.25|3.35 | 3.15 [3.25 [3.35| 040 | v
[ T2855N-1 | 3.15 | 3.25 | 3.35 | 3.15 [3.25 [3.35| = N

NOTES: T3255-; 3.00 [3.1013.20|3.00 [3.10 [3.20| =+ NO
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T3255-3 3.00 | 3.10 [3.20 | 3.00 | 3.10 | 3.20 o YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255-4 3.00 | 3.10 | 3.20 | 3.00 |3.10 | 3.20 hid NO
3. NIS THE TOTAL NUMBER OF TERMINALS T3255N-1 | 3.00 | 3.10 | 3.20 | 3.00 | 3.10 |3.20] NO

/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL
CONFORM TO JESD 95-1 SPP-012. DETAILS 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 MO220, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1,

T2855-3 AND T2855-6. x I
10. WARPAGE SHALL NOT EXCEED 0.10 mm. @m /V' /J I/V

**SEE COMMON DIMENSIONS TABLE

A\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. & PACKAGE OUTLINE,
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. 16, 20, 28, 32L THIN QFN, 5x5x0.8mm
L) [, 2
-DRAWING NOT TO SCALE- | 21-0140 F A
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