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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND ..o -0.3V to +4.0V
AGND to GND veeiee:0.3V 10 +0.3V
All Other Pins to GND -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 .............cccccoeevvenn.
Maximum Junction Temperature ...
Operating Temperature Range ...........ccccccceeeenn.

ESD Rating (Human Body Model) ............cccoooiviiiiiiiiin, +2kV
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiiiniens. +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

(Vbp = 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 | symsoL | CONDITIONS MIN TYP MAX | UNITS
CLOCK INPUT (X1)
Input High Level ViH1 2.0 \
Input Low Level VL1 0.8 \
Input Current L1, hH1 Vx_=0toVpD -5 +5 uA
CLOCK OUTPUTS (CLK_)
loH = -100pA VCE;DZ'
Output High Level VOoH ort = 4mA ) Vv
loH = -8mA 2.1
loL = 100pA 0.2
Output Low Level VoL loL = 4mA 0.4 Vv
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 2.5 V
Input Low Level VL2 0.8 V
Input Open Level Vioz 1.35 1.90 V
Input Current liLo, liH2 Vi = 0or ViH2 = VDD -10 +10 pA
SERIAL INTERFACE (SCL, SDA) (Note 3)
Input High Level ViH (\)/';DX VoD v
Input Low Level ViL 0 0.3x Vv
VbD
Input leakage Current liH, L -1 +1 PA
Low-Level Output VoL ISINK = 4mA 0 0.4 Y
Input Capacitance Ci (Note 2) 10 pF
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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

(Vbp = 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 Afp -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 %
W AXIWV 3
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SERIAL INTERFACE TIMING
(Vbp = 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 tFTX (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 I12C, 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| 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.
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FREQUENCY (MHz)

A: 100MHz, 100mV/div
B: 25MHz, 100mV/div
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J

tHD, DAT

START CONDITION

\ / _\ /
\ tBuF \_

[ tsy, DAT tsu, sTA

REPEATED START CONDITION

tHD, STA
tsu, 10

f f !

STOP CONDITION ~ START CONDITION

M2, SUPIWNAVEITTI—ADTAIVT

R1. FINNALZADI2CTP FLZDiER

PIN DEVICE
SA1 SA0 ADDRESS
Open VDD 110 0010
Open GND 1100100
Open Open 110 1000
GND VpD 111 0000
GND GND 110 1001
GND Open 110 1100
VbD VDD 111 0100
VDD GND 1110010
VDD Open 111 0001
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NOT ACKNOWLEDGE
SA !\ 1 1\A4XA3XA2><A1><A0XR/WXACKX
L SB g ACKNOWLEDGE
START

M3. 12C7 RLZARUT Y /Ly

MASTER-WRITE DATA STRUCTURE
START DEVICE ADDRESS ~ RW REGISTER ADDRESS DATAIN STOP

|S |1 |1 |A4|A3|A2|A1|O |ACK|RA7|RA6|RA5|RA4|RA3|RA2|RAT|RAO|ACK|D7|D6|D5|D4|D3|D2|D1|DO|ACK| P|
> > > <« > dada > ada >

MASTER-READ DATA STRUCTURE
START DEVICE ADDRESS ~ R/W REGISTER ADDRESS

| S | 1 | 1 |A4|A3|A2|A1 | 0 |ACK|RA7|RA6|RA5|RA4|RA3|RA2|RAT|RAO|ACK%\S
> > > > ada > >

DEVICE ADDRESS RW DATA OUT

S&LRS|T|1|A4|A3|A2|A1|A0|1|ACK|D7|D6|D5|D4|D3|D2|D1|D0|ACK|P|
| N o o N 4 4 4« 4« 4« « <« > >
S=START CONDITION RA_ = REGISTER ADDRESS DATA DIRECTION
A_ =DEVICE ADDRESS D_=DATA » = MASTER TO SLAVE
ACK = ACKNOWLEDGE P = STOP CONDITION - = SLAVETO MASTER

ACK=NOT ACKNOWLEDGE RS = REPEATED START

M4. 12CAVFT1—ADT—5iEE
20V IRREBDEE FINA ZDEVpp&EOQ. IUFD AV F U HT/INA /XA LT

SCLK_ N, BT oML U2 s2mATHET,  SISbe &y T/AAADApRO TuFO~7

LOZSDRBIE. LURSICHET sen0@EsRs O/ T/SALTES D, S5ic, BREEBREMI-
RELET. RIGLURIOBEREECERLEY, H0o SHBEII0FD/ LI/ /2T R RS

- ,— _ . LT<rzsEly,
Bl : CLK3Z8OMHzIZTOT S LT DdIlid. &7
RIWZO—ICLTTNA X7 RLR&EEL. DEIC, EfROL A 7Y McBELT

ga;;gizéégg“0m3“ﬁ“tf_9”4“ FRTOBERET /A ZDBE EFRIC. EROLA
= ° 7 MIEDEEEICE STEDHTEETY, Kl
BREEY— 0E S X1EX2DTEBRYELICEEEL. K&')— REMID

BLBBERNCL TS0, THAR—Z K/ K
BRMT— DT, BIL SR SO ONSHIMSNET, oD o8 - T Bk i LT < & L

RAULERATREL Vv — D VDR ERLE T, BRI N

VU UNETRTCOEAICERSINE T, F v JIEER
Bl IRTOIOYIHNELSRIBMT DHICIE. TRANSISTOR COUNT: 15,219
FINART RLRBEEELE. LYZYDF7RLZX  PROCESS: CMOS

INA ROXTOITHELNT T —% /31 FOXOTEREHL 7,

MAX9489CI(d. 3.0V~3.6VEIRZVppl ikl .
3.0V~3.6VZAVpplEHm L £,
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F2. LSZRYDPRLRYYT

&3. HNBEREBOHE

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 CLK3 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 O0x0A 25
0x0C CLK12 * CLK2~CLK15D /S0 —7 TBRDT 7 # )L ~
0x0D CLK13
Ox0E CLK14 x4, HHOBERBDVY— 2 HlH
Ox0F CLK1S 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|O|O|O|O|1|O|1|ACK|P|
> > < > > > > > > > a > > > «ad >

> > > >

DATA DIRECTION
S =START CONDITION ACK = ACKNOWLEDGE » = MASTER TO SLAVE
A_ = DEVICE ADDRESS P =STOP CONDITION - = SLAVE TO MASTER
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| {R IS OPTIONAL) ;

DETAL A U L

P e e @ — T
EVEN TERMNAL £0D TERMINAL

[BRALLAS SN /XK1 /W

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

= = =TT
DRAWING NOT TO SCALE- | 21-0140 | G |A
| COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 16L 5x5 20L 5x5 28L 5x5 32L 5x5 PKG. D2 E2 L [oown
SYMBOL | MIN._[NOM.[MAX_| MIN. [NOM.] MAX_| MIN. |NOM. [MAX_ | MIN. [NOM.[MAX | CODES  [WIN. [NOM | MAX | MIN. [NOM [MAX | 2015 | i omeo
A 0.70 [0.75[0.80{0.70 | 0.75| 0.80{0.70 [0.75 | 0.80|0.70 |0.75 |0.80 T1685-1 |3.0013.103.2013.00 |3.10 |3.20| ** NO
Al 0 Jo.02]0.05[ o [o.02[0.05] 0 Jo.02[0.05] 0 [o.02]005 116552 13.0013.1013.201300 1310 13.20} - | VES
o 20 REF. T30 REF T30 REF T30 REF T1655N-1 | 3.00 | 3.10 [3.20 | 3.00 [3.10 [3.20| = | NO
b [0.25 [0.30] 0.35]0.25 [0.30 | 035|020 [0.25 [ 0.30] 0.20 [ 0.25 [ 0.30 120562 1300191015.2013.00 {310 13201 * L NO
D [4.90]5.00 5.10]4.905.00 | 5.10[4.90 [5.00 |5.10]4.90 | 5.00 [5.10 120563 | 3001810)3.20/3.00 |310 |320] * | VES
E__ [490]5.00]5.10[490]5.00] 5.10]4.90 |5.00 |5.10]4.90 | 5.00 |5.10 120554 190018.10]3.20/3.00 |30 ]3.20| » | NO
P 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. Eg:gf 212 gig ggg g:g gzg 232 040 N‘;
lli 253 0.40 | 0.50 gi: 0.550.65 (?f: 0.55[0.65 g:ig 0.40 [0.50 126552 1260 127012801260 27012801 - o
T2855:3 | 3.15 | 3.05 [3.35] 315 |3.25 [3.35] =~ | VES
U S S A N N N SN N N B B T28554_| 2.60 | 2.70 [2.80 | 260 |2.70 [2.80| | VES

N 16 20 28 32 T2855-5 | 2.60 | 2.70 | 2.80 [ 2.60 [2.70 [2.80 | * NO
ND 4 S 7 8 728556 | 3.15 | 3.25 | 3.35| 3.15 | 3.25 |3.35 | NO
NE 4 5 7 8 [ 728557 | 2.60 [2.70 | 280 260 |270 [280 = | VES
JEDEC WHHB WHHC WHHD-1 WHHD-2 T2855-8_| 3.15 | 3.25 | 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: T3255-2_| 3.00 | 3.10|3.203.00 |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 - NO
3. N IS THE TOTAL NUMBER OF TERMINALS. T3255N-1 | 3.00 | 3.10 | 3.20 | 3.00 |3.10 | 3.20 e 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.

2\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

/B\ 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 EXPOSED PAD DIMENSION FOR T2855-1,

e e [PRALLAS /M AKXV

**SEE COMMON DIMENSIONS TABLE

10. WARPAGE SHALL NOT EXCEED 0.10 mm.
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
PRI [y N
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