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ABSOLUTE MAXIMUM RATINGS

VCCIOGND ..o -0.5V to +4.0V
LVDS Outputs (TXOUT_, TXCLK OUT_) to GND ...-0.5V to +4.0V
5V Tolerant LVTTL/LVCMOS Inputs

(TxIN_, TXCLK IN, PWRDWN) to GND .............. -0.5V to +6.0V
(DCB/NC)to GND ....oooviiiiiiiiecc, -0.5Vto (Ve + 0.5V)
LVDS Outputs (TxOUT_, TxCLK OUT_)

Short to GND and Differential Short ....................... Continuous

Continuous Power Dissipation (Ta = +70°C)
48-Pin TSSOP (derate 16mW/°C above +70°C) ....... 1282mwW
48-Lead QFN (derate 26.3mW/°C above +70°C)...... 2105mwW
Storage Temperature Range ...........ccccceeveenn. -65°C to +150°C

Junction Temperature ............oocoooviiiiiiiiiiiicee +150°C
ESD Protection
Human Body Model (Rp = 1.5kQ, Cg = 100pF)
AllPINS 10 GND ..o +2kV
IEC 61000-4-2 (Rp = 330<, Cs = 150pF)
Contact Discharge (TxOUT_, TXCLK OUT_) to GND....+8kV
Air Gap Discharge (TxOUT_, TXCLK OUT_) to GND ..+15kV
ISO 10605 (Rp = 2kQ, Cs = 330pF)
Contact Discharge (TxOUT_, TXCLK OUT_) to GND.....+8kV
Air Gap Discharge (TxOUT_, TXCLK OUT_) to GND ..+25kV
Lead Temperature (soldering, 10S) ........cccocevviiviiiiinnnn. +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

(Vce = +3.0V to +3.6V, R = 100Q +1%, PWRDWN = high, DCB/NC = high or low, unless otherwise noted. Typical values are at Vcc

=+3.3V, Ta = +25°C.) (Notes 1, 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
SINGLE-ENDED INPUTS (TxIN_, TxCLK IN, PWRDWN, DCB/NC)
TxIN_, TXCLK IN, PWRDWN 2.0 55
High-Level Input Voltage \ \
E P o " |pceine 20 Vee +
0.3
Low-Level Input Voltage ViL -0.3 +0.8 \
Input Current IIN VN = high or low, PWRDWN = high or low -20 +20 bA
Input Clamp Voltage VeL IcL = -18mA -0.9 -1.5 V
LVDS OUTPUTS (TxOUT_, TxCLK OUT)
Differential Output Voltage Vob Figure 1 250 350 450 mV
Change in Vop Between .
Complementary Output States AvVop Figure 1 2 25 mv
Output Offset Voltage Vos Figure 1 1.125 1.25 1.375 \
Change in Vos Between .
Complementary Output States AVos Figure 1 10 30 mv
Vour+ or Vout- = 0V or Vcg,
o non-DC-balanced mode 10 5.7 +10
Output Short-Circuit Current los v v oV or v mA
OUT+ Or VOUT- = or VCGC,
DC-balanced mode 19 +8.2 15
Vob = 0V, non-DC-balanced mode
Magnitude of Differential Output | (Noo[ie 3) 5.7 10 mA
Short-Circuit Current OSb
Vobp = 0V, DC-balanced mode (Note 3) 8.2 15
78 110 147
DC-balanced mode
) ) ) -40°C to +105°C 78 110 150
Differential Output Resistance Ro Q
Non-DC-balanced 292 410 547
mode -40°C to +105°C 292 410 564
2 MNMAXIW




7ao>vI7ZNDC/INS R
21y 2 U7 SAY

DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, R = 100Q =1%, PWRDWN = high, DCB/NC = high or low, unless otherwise noted. Typical values are at Vcc
=+3.3V, Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output High-Impedance Current 0z SZVST?VZNOC L?VQ%R/V%%JTO\L OV or 3.6V -0.5 +0.1 +0.5 HA
8MHz MAX9209 40 54
16MHz MAX9209 48 68
DC-balanced mode, | 34MHz MAX9209 71 90
worst-case pattern,
CL = 5pF, Figure 2 | 16MHz MAX9213 46 64
34MHz MAX9213 59 87
66MHz MAX9213 94 108
10MHz MAX9209 30 39
Worst-Case Supply Current lccw 20MHz MAX9209 37 53 mA
33MHz MAX9209 49 70
Non-DC-balanced 40MHz MAX9209 56 75
ant?eer’n fvgrLSt:'CSas: 20MHz MAX9213 36 49
Figure 2 33MHz MAX9213 45 62
40MHz MAX9213 49 70
66MHz MAX9213 68 89
85MHz MAX9213 83 100
Power-Down Supply Current lccz PWRDWN = low 17 50 PA

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS

(Vce = +3.0V to +3.6V, RL = 100Q £1%, C = 5pF, PWRDWN = high, DCB/NC = high or low, unless otherwise noted. Typical values
are at Voo = +3.3V, Ta = +25°C.) (Notes 4, 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
“to-Hi it MAX9209 150 280 400
LYDS Low-to-High Transition LLHT Figure 3 ps
Time MAX9213 150 260 350
igh-to- it MAX9209 150 280 400
LYDS High-to-Low Transition LHLT Figure 3 ps
Time MAX9213 150 260 350
TxCLK IN Transition Time TCIT Figure 4 4 ns
N/7 x TCIP N/7 x TCIP
10MHz MAX9209 oo NTXTCIP T
N/7 x TCIP N/7 x TCIP
20MHz MAX9209 045 N7xTCIP O
N=01,2 3,
4,5,6 40MHz MAX9209 |7 X TCIP 7 roip N7 X TCIP
non-DC- -01 +0.1
balanced mode, N/7 x TCIP N/7 x TCIP
Figure 5 (Note 6) | 20MHz MAX9213 oo NTXTCIP T
N/7 x TCIP N/7 x TCIP
40MHz MAX9213 o145 N7xTCIP O
85MHz MAX9213 |V 7_BT1C'P N7 xToip NV 7+XOT1C'P
Output Pulse Position TPPosN N/ .TCIP N %CIP ns
9 x 9 x
8MHz MAX9209 Cops  N@XTCIP T
N/9 x TCIP N/9 x TCIP
16MHz MAX9209 Coqs N@xTCIP T
N=0 1,23,
45678 34MHz MAX9209 N/g_B:C'P N/9 x TCIP N/9+XOT1C'P
DC-balanced ' :
mode, Figure 6 | 16MHz MAX9213 |V X TCIP (g x Toip NO X TCIP
(Note 6) -0.25 +0.25
N/9 x TCIP N/9 x TCIP
34MHz MAX9213 Coqs N@xTCIP T
66MHz MAX9213 N/9_2T1C'P N/9 x TCIP N/9+XOT1C'P

MAXI N
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AC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, RL = 100Q £1%, C = 5pF, PWRDWN = high, DCB/NC = high or low, unless otherwise noted. Typical values
are at Voo = +3.3V, Ta = +25°C.) (Notes 4, 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

TxCLK IN High Time TCIH Figure 7 0.3xTCIP 0.7xTCIP ns

TXCLK IN Low Time TCIL Figure 7 0.3xTCIP 0.7xTCIP ns

TxIN to TxCLK IN Setup TSTC Figure 7 2.2 ns

TxIN to TxCLK IN Hold THTC Figure 7 0 ns
Non-DC-balanced mode, Figure 8 3.5 4.5 6.0

TXCLK IN to TXCLK OUT Delay TCCD , ns
DC-balanced mode, Figure 8 4.7 5.9 7.2

Serializer Phase-Locked Loop Set TPLLS Figure 9 32T800|g X ns

Serializer Power-Down Delay TPDD Figure 10 14 50 ns

TXCLK IN Cycle-to-Cycle Jitter

(Input Clock Requirement) N 2 ns

Magnitude of Differential Output Vob 595Mbps data rate, worst-case 50 my

Voltage pattern

Note 1: Currentinto a pin is defined as positive. Current out of a pin is defined as negative. All voltages are referenced to ground
except Vop, AVop, and AVps.

Note 2: Maximum and minimum limits over temperature are guaranteed by design and characterization. Devices are production
tested at Ta = +25°C.

Note 3: Guaranteed by design.

Note 4: TCIP is the period of TXCLK IN.

Note 5: AC parameters are guaranteed by design and characterization, and are not production tested. Limits are set at +6 sigma.
Note 6: Pulse position TPPosN is characterized using 27 - 1 PRBS data.

EEE R
(Vce = +3.3V, RL = 100Q 1%, CL = 5pF, PWRDWN = high, Ta = +25°C, unless otherwise noted.)
WORST-CASE PATTERN AND PRBS WORST-CASE PATTERN AND PRBS WORST-CASE AND PRBS SUPPLY CURRENT
SUPPLY CURRENT vs. FREQUENCY SUPPLY CURRENT vs. FREQUENCY vs. FREQUENCY
100 ‘ ‘ = : : N 120 ‘ ‘ o
MAX9209 2 100 MAX9209 g MAX9213 g
DC-BALANCED MfDE g NON-DC-BALANCED MODE § NON-DC-BALANGED MODE 5
2 e 100 E
= 80 ‘ - = 80 =
E, WORST-CASE / E % € /
PATTERN = =
w74 wrose | A | F P T e
S S 6 PATTERN % = / /
2 / 27-1PRBS = //( 2 / /<
0 £ | L~ P 7
Z // 971 PRRS 40— 27-1PRBS——
/ = A
A
20 20 20
0 10 20 30 40 50 0 10 20 30 40 50 60 15 30 45 60 75 90
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)

MAXIMN 5

€1C6XVIN/60Cc6XVYIN



MAX9209/MAX9213

7055vINDCINS R
21y 2 UPSA

REEEREGEE)

(Vce = +3.83V, RL = 100Q £1%, C|_ = bpF, PWRDWN = high, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT (mA)

N
o

o
S

=]
S

=2}
o

~
o

no
o

WORST-CASE PATTERN AND PRBS
SUPPLY CURRENT vs. FREQUENCY

DC-COUPLED

100mV/div

SWITCHING

ALL-CHANNELS

27 -1 PRBS PATTERN
100€2 TERMINATION

300ps/div
MAX9213
EYE DIAGRAM—DC-BALANCED MODE
5m OF CAT-5

TXCLK IN = 66MHz AC-COUPLED
USING 0.1uF CAPACITORS

e —

UTP CABLE

100mV/div

ALL-CHANNELS
SWITCHING

271 PRBS PATTERN
100Q2 TERMINATION

300ps/div

MAX9209 TOC09

MAX9213

EYE DIAGRAM—NON-DC-BALANCED MODE

MAX9213

100mV/div

27-1 PRBS PATTERN
100Q TERMINATION

ALL-CHANNELS
SWITCHING

300ps/div

MAX9213
EYE DIAGRAM—DC-BALANCED MODE

10m OF CAT-5
UTP CABLE

TXCLK IN = 66MHz AC-COUPLED
USING 0.1uF CAPACITORS

100mV/div

27 -1 PRBS PATTERN
100Q TERMINATION

ALL-CHANNELS
SWITCHING

300ps/div

MAX9209 TOC10

MAX9213 g TXCLK IN = 85MHz 2m OF CAT-5] TXCLK IN = 85MHz 5m OF CAT-5
DC-BALANCED MODE g DC-COUPLED UTP CABLE |3 DC-COUPLED UTP CABLE
WORST-CASE /
PATTERN o /] /
/ 100mV/div 100mV/div
7 A
/ = 27-1 PRBS
-ALL-CHANNELS -1 27- 1 PRBS PATTERN ALL-CHANNELS 271 PRBS PATTERN
SWITCHING 1002 TERMINATION SWITCHING 1009 TERMINATION
15 30 45 60 75 300ps/div 300ps/div
FREQUENCY (MHz)
MAX9213 MAX9213
EYE DIAGRAM—NON-DC-BALANCED MODE EYE DIAGRAM—DC-BALANCED MODE
TXCLK IN = 85MHz 10m OF CAT-5 |2 TXCLK IN=66MHz AC-COUPLED  2m OF CAT-5 | €
UTPCABLE |2 USING 0.14F CAPACITORS UTPCABLE {2
z z

EYE DIAGRAM—NON-DC-BALANCED MODE

MAX9209 TOC06

MAXIN
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2,8, 14, 21 2,8, 15, 44 Vce TA U5 IIEREE
5,11, 17, 24, 46 5, 11, 18, 40, 47 GND JZ5R
6,7,9, 10,12, 13, 15 1,3,4,6,7,9, 48 TxIN7=TxIN13 SVIIELVTTL/LVCMOST 0 4 )L 17 =5 A7

METGNDIC T I ENTNET,

16, 18, 19, 20, 22, 23, 25
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26 20 DCLKIN . sk e GNDIC FIL T ™ S T E T
SVMELVTTL/LVCMOS/XD—45 5> A, REET

27 21 PWRDWN GNDICTI o EsnNTINEY, PWRDWN = O—F7=13
F—=TODE., BASNAA E=F U RIZBEIET,

28, 30 22,24 PLL GND PLLZ >R
29 23 PLL Vcc PLLEREE
31, 36, 42 25, 30, 36 LVDS GND LVDSZZ > R

32 26 TXCLK OUT+ | LVDS/XS L)L L— o0y o3RS

33 27 TXCLK OUT- | LVDS/NSLILL— b Oy o REEH S

34 28 TxOUT2+ F )2 LVDS ) 7 )V 7 — 5 IERERE /)

35 29 TxOUT2- Fv )2 LVDS U PV TF—5 RisH

37 31 LVDS Ve LVDSEFEEE

38 32 TXOUT1+ F L1 LVDST U IV F— Y IERERH S

39 33 TxOUT1- F L1 VDS ZILF—5 REH

40 34 TxOUTO+ F %IJL0 LVDS ) 7 IV TF—F IERERH S

41 35 TxOUTO- F 4 %IL0 LVDS ) 7 IV F—5 RERH
LVTTL/LVCMOS D%/ S \/Zjéﬁﬁﬁﬁ)\jj :
MAX9209 : Veell IV Ty TEnTWhET,

43 37 DCB/NC MAX9213 : Vool FIL 7y TanThET,
K1asBLTIEE L,

— EP EP TORR=ZRINY Ry IS RICZEBFMTFLTLLES L,

MAXIMN
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DCNS 2R

F—DO— KD, DC/NZ U XERIS. &F %I
ICEHEEINDTEODAIHZEFIRLE T, XHIND

MAXIMN

1. DCNSVRAEE

OPERATING
DEVICE DCB/NC OPERATING FREQUENCY
MODE
(MHz)
High or open | DC balanced 81034
MAX9209 -
Low Non-DC 10 to 40
balanced
High or open | DC balanced 16 to 66
MAX9213 -
Low Non-DC 2010 85
balanced

+1ZZENAFJNTENHT, BEHEIND-1E28/\1
FTUOICEIW HTBS., SIVHETON-EOREBEND
TEEE. T4 I LN I—2 3 (DSV)EEN
F9, MAX9209/MAX9213F—4 F+ #ILMDEADSV
1310TY, 2DBE. /AT, 1DRICHENTIOED
0. FEIF0DEICHENTIOEDIAEEENE T,
20V IF v 2IIDEADSVIZSTY, DSVEFIREL.
WERHY ) AT oG EERT DI EICE DT,
EZEEBDIREEZ#ITL. ACKES) VoD RIL—TIC
KBV EFVIEBRIENTEZT,
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nowour /T N\ :
(DIFFERENTIAL) /! . 3

CYCLEN - 1 ‘ CYCLEN
TxouT DCA2 ocB2 Y Tan2o X Tantg X Tanis X Tuniz X Txnte X TuNis X Tunt4 X DCA2 DCB2
(SINGLE ENDED) ‘ ‘ \ \ !
TxouTt DCAT ocet X tavs X ooviz X tantt X mavio X g THINS TXINT DCAT DCBH :
(SINGLE ENDED) | /] ; : : !
TQUTO ; : : ;
(SINGLE ENDED) DCAO DCRO THING T K TN s X2 K TN X TN DCAO DCRO
TPPosO : 3 3
TPPost ' ; ; ;
TPPos? T ‘ j j j
TPPos3 T j ‘ j j
TPPos4 T : : :
TPPoss g
TPPos6 o | |
TPPos7 '
TPPos8 o

X6. DC/XZ 2 ZE— FDOLVDSHE /UL Z(IBDRIE

TCLK N
‘ TSTC L OTHTC
- p'a—p
TXIN 0:20 15V >< SETUP HOLD >‘< 15V
M7. &Y N7 Y TEIOR—IL R, N BLOO—-EE
: 1.5v

TXCLK IN

i eeeeeeeeo

X8. yOvIANMB IOy IHAIFTOELE

10 MAXI N
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................................
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TXCLK 0UT-
CYCLEN 1 —><—‘— CYCLEN CYCLEN +1
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7095vI7NDC/INYS X

21y 2 UPSA

TXCLK 0UT+

TXCLK 0UT- ‘
CYCLE N-1 —><—‘— CYCLEN

CYCLEN +1

><TXIN15 ><TXIN14><TXIN20><TXIN19><TXIN18><TXIN17><TXIN1 6><TXIN15 ><TXIN14><TXIN20><TXIN19><TXIN1 8 XTXINT 7><T><IN16><TXIN15><TXIN14><

+ TxOUT2

><TXIN8 >< TXIN7 ><TX|N13><TX|N12XTX|N11 ><T><IN10>< TxIN9 XTXINB >< TXIN7 ><TxIN13><TxIN12>\<TxIN11 ><TXIN10>< TXIN9 X TxIN8 >< TXIN7 ><

TxOUT1

><TxIN1 >< TXIND >< TxING >< TxINS >< TxIN4 >< TXIN3 >< TxIN2 Xmm >< TXINO >< TxING >< TXINS ><TX\N4 >< TXIN3 ><TX\N2 X N1 >< TXIND ><

TxOUTO

12. LVDSHAIIY w TENIEDC/NZ Y ZE— RDAS

WMAXI MAXI
MAX9209 TRANSMISSION LINE MAX9210
MAX9213 MAX9214
XUt 3 RN
7 7
71 - %Ro 15&; % 17
L 2 O
. S, :
TN 71 — Ro ! g&; 17 RXOUT
® 0 ) s
. * S, :
71 ] Ry ! ggé 17
L O
PWRDWN S . PWROWN
PLL Ro 1= — 1 ru
TXCLKIN 1000 RYCLK OUT
® 9) ) s
TXCLK OUT RXCLK IN
21:3 SERIALIZER 321 DESERIALIZER
13. DC#EE 7 MDIEDC/NZ  ZAE—R
ACHEEDH= [C&EDT. 1.425VE1.075VD IV Ty REHAE

DCHESICEDEY FI5—I13. LI—/\DOEHEEEHE
ZACHESICE D TEMEI BB EICKDODTHRERRET T,
ACHESIE. LVDSL o —/N\OEMEEEER =T
DIFIEREEZTEBMITET, ZEMELVDSRKS
A/NOEDIFT1.25VO7F Ty bERLEL=350mV

12

FEzaERLE T, LVDSL 2 —/NId. OV~2.4VDIES
2T AN, DCEESNU 2 ID RS A /NEL D —
NOEFEE TR IVORMEBMENTRETT (2.4V -
1.425V = 0.975V. &K0U1.075V - 0V =1.075V),
M13l3. DCHEE') I DIEDCNZ 2V ZE—RERLT
SRS

MAXI N




7a95vINDCINS X
21y 2 U PS1 Y

TxIN 7+24

Ro

Ro

PWRDWN
PLL

Ro
TXCLK IN

MMM V

TXCLK OUT

21:3 SERIALIZER

HIGH-FREQUENCY CERAMIC

MAXKIM SURFACE-MOUNT CAPACITORS MAXIM
MAX9209 CAN ALSO BE PLACED AT MAX9210
MAX9213 SERIALIZER INSTEAD OF DESERIALIZER. MAX9214
THOUT RAIN
° "D | °
7 ! 7
Rr=
(7+2):1 — Ro 100Q 1:9-2)

. T H —

J

T —9

PWRDWN
Rr=
100Q

RxCLK OUT

RXCLK IN

3:21 DESERIALIZER

14. 12DV o207 o HACKEE S N/DC/NT 2V ZE—R

BREMUEIL. ISV RLNIVOEE., £/IdEME
JARCEWET, 1 VEBADBUENHDIES.
L—=nE. ELKANESZHRARD I ENREE
ENYd. EVNIS—%&EZITHBENENHYET. AC
wald. BLERMDIZ Y Mg, SXUEME/ 141X
27470 BLEARBOT-—YZz@BI T,
BEITUTOERBEMNSESESKRED1/2%
SIWo)FTOEMEEMENTTESNE T, ACHES!) T
ICHNT. DCNS VRS BLT—FDO— MEld. ZE8
ESREOHT. BIUDVIZFIRTDIEDICBE
TYo, ACEEDIZHICIE. LVDS KA /\D&FENIC
BIEHGENCITEDI VT THATY, L.
T=7RDNINHNENEBREICREEESNISEEICIE.

MAXIMN

2EDATHY—1EES )7 SATEATED1E
ST TP IATAN—ICELOTRES NI T,

SViEA D

DCB/NCZRR I NTDESEHHHIASIIOVIIETH W
WESCTGNDIC T ILT D ENTIVET, MAX9209/
MAX9213(MDCB/NClwFid. TILT7 v TEREL T
SR

DCB/NCiiaF D77 # )V MIRRE

MAX9209/MAX9213Id. EREABELDC/NZ > Z/FEDC
NS R BEHEZTINET, DCB/INCOTF 7 AL MBEE
FEE— RICDWTIIRIESBLTLEE 0,
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MAX9209/MAX9213

7095vI7NDC/INYS X

21y 2 UPSA

21:3 SERIALIZER

HIGH-FREQUENCY CERAMIC

MAXIM SURFACE-MOUNT CAPACITORS MAXIM
MAX9209 MAX9210
MAX9213 / \ MAX9214
TOUT RN
o g | o
7 I I 7
7+21 Ro 1[']*&5 19-2)
—{H— A —
o | | o
7 | HH| 7
TYIN 7+21 Ro 1 ggg; 19-2) RYOUT
— H— B
o g | o
7 ! ! 7
7+21 Ro s 1:9-2)
— H— B
° | O:) | °
PWRDWN ' ! . PWRDWN
PLL Ro 1= — P
TXCLKIN H:H 100¢ RYCLK OUT
—| —0
TYCLK OUT RXCLK IN

3:21 DESERIALIZER

15. 120U VOIZMEAD I T U HACKESE S NeDCNZ VY ZE—R

PIVr—2a gk

ACES AT Y DER

BE RIL—TBIOEE SN VRILDODSVIZE DT,
EESDEBIL. SETIFHRBELANILLSEBRESNET,
BRIFENBRTHDIH. SETIFHRBEELANILLS
EEDBRABBTDIIETIANI VIS YINRE
LEd. ACEE) VIDBERIS. RIL—TEDvss
HBELANINTHISEDEDITOBIRT 2RELNHYFT,
AC#ESE) o MRCEERISZ. LVDSL o—/ \DikiHIKTR
(RT). LVDS RS A/ X\DENIEI(Rg). BKLUEINER
DACHEE IV T UH(C)THERENE T, 2EDEMED
BIEHODI T Y DIBEDORCEBELRIS. (C x (Rt
+RQ))/2TT(H14), 4ECBEEONEIEFHDI
FUHDIEEDRCEEHIE. (Cx (RT +R)) /4T
(15),

Rrld. EFBGRA VE—F U Z@EEI100Q)EEETD
ZEHEBEREN, Rold. |/IMEZT78Q ([DC Electrical

14

Characteristics (DCEBSR4EFM) I DXRESR)ELT
LVDS RS A /NDEEEHC LD TRESNFE T, DS
IZI3. DR T LADEEHEZE T D0 T 0D
BIRDAEZINTIVET,

ATFDOBIT, 2%D KIL—JIZ9D=d00 750
EBEEHELET, ZORIL—SITLDIvHIE. TnsdD
EREFEERELTCTEHELTIVET,

C=-2xtgxDSV)/(n (1-D)x (Rt +Rp)) 1)
ZZT.
C=ACHEEsa T (F)
tg = BV hFAL(s)
DSV = 1 S4 )L LN T—2 3 ()
In = BANTEL
D = RIL—T(ESIRIED%)
Rt = #imikmn(Q)
Ro = HA#ER(Q)

MAXI N




7ao>vINDCINS X
21y 2 UPSA

X1E 2EOBIEGEOITUHHATT(H14),
Ev b1 LIS NTLILTOY IZ9REIL 1B
T9Y, DSVIZ10TY, 4EDEIEHEOI VT A
ICDNTIE. A3ZZRL TS V(E15),

BMHzD/XZ LILL— h Oy O TD2%DEX RIL—F
DDAV THIE. UTFDBITY,
C=-2xtgxDSV)/(In(1-D)x(RT+ R0))
C=-2x139ns x 10)/(In (1 -.02) x (100Q + 78Q))

C =0.0773pF
RIL—TI2E&D 2oy &3, RIL—TBEXIUBBRFEIC
EEFIL &9,

ty=trxD (2)

ZZ 7T,
ty= 2w (s)
tr = EBERE(s) (0%15100%)
D = RIL—T(ESIRIED%)
2%MD R —TEBBIEZ InsERELIZIBEDD VY
. RDBI T,

ty = 1ns x 0.02

ty = 20ps
EBEORXTLDEBEBIE. 724 FICELDT
BEicnds—JILORRBISEICKELZY, OV
TUTOEIE. SUSWEREONZLILoOY T,
BLOEUBENLRILD RV —=TEDYZICEDTES
L&Y, SARAOKRAERREDEZ Iy oIV TUY
ZFEALTLEE0,
AEOBEIEZEO DT HREID)ICEE L1113,
RDEY) T,
C=-(4xtgxDSV)/(n (1 -D)x (Rt + Ro)) (x3)

WiE R iR R

MAX9209/MAX9213I3. ZF4HDLVDSEARBIZHES
BIRIEMZERNBE L TLET, Iho0ERL. FEIN/-
JAZXEF T SAFADRIFEINE TRGER A >~
E—45 X EDBRDAESICER T DRHEEMHEILF9,
DCNS U RE—RICBIT2EEHNIERIE. RCEBTEH
D—EIEWET, IEDCNS U ZE—RTOHEAD
Kiml3, HBESHERLSEDHIC410Q (typ)E T
RKELLTHWET, /ND—F 7 F— R(PWRDWN =
O—). FEIIERNA TDBE. ZOHHERITTY
BENTLVDSHARINA AV E=F U RIBUET,

PWRDWN& K U'EEA T

PWRDWN%Z O—I|CFREIT D&, PLLAYELEL. WE
HAREERA YU S . LVDSHADII/NA A 2 E—
TR HIGERIIESOUAMTISRA L& T,

MAXIN

PWRDWNZ/\1 |CEREN T D&, AHoZOY INDPLL
oOvIhrBEBEIN. EARIRERABMICLEYET,
LVDSHAIE., PLLA OV T2 FTHRH: NI A,
EZHBHENIERNEIZIHEAZERICSIE EIF. LVDSEAIL.
TS URIC/LTNAA 2 E=F 2 RCEDET, BER
NAZICESN/BE. HAOBRISIUE S, LVDS
HAOENA AV E—=F O RTHEIFT,

PLLOY Y858

PLLO Y Z85EIE. REBAD VZICEDTHRESNE T,
EROOYVIREIE. 32,8000V T7DHETY .
BRHEXO7OVIIE. OV IBEOEERZBIZI D
ICRELCLDRENHFT, PLLAOYILTIND
B3, LVDSHEAISIET7 T T 4 T T RoDEEIHIIER
ICIEIEY,

BREODINAINR

LVDS. PLL. B&UF« & IVEBICH L TEREA
WSS TNET, NSNBOEDT YT Y &S
HFOERICEREL. 1R L0, 1uFE0.001 F
OEBEBRAXRERDOES I v/ T Y ERRER
BRY) /N ZISEESH T, &LVDS Vee. PLL Vee.
BEUOVeclETaE/NA/IZLTLEE 0,

LVDSH

LVDSHAE. BRETY ., BEKEIL. BE1E—
FUZITHALE T, HAEE 100Q +1%DEEETR
ICDNWTHRESNTNE T,

F—=7LEIvaARroH

LVDSOMEE#EH:D., =81 E—5 2 X I—I2100Q
TYo A1 VE-F 2V ADRE M ZHR/IMET DIodHICIS.
EEAVE—YURIBELET—TILEL0 a0 S
ZEALTLLIZS 0,

JAZRRT =TIV, BLUT—ILREnfeVA X b
RPT=TINE. VIR T—=TIVICERNTENIES
mBZREEL. BADF v U EILRICE O TEMIDER
WOABOMERICH ) T, FEEDT—TIUE/ 1 X%
BHETEWNE I, ZNISLVDSL 2 —/ NS KD THRR
TNnE9,

R—FLA7D b

JORb—D%BLIET DOHICLVITL/LVCMOS A &
LVDSHAOESZRE L T\, BR. 52 K,
LVDSHH. BXUT A4 DY ILNESDIZODRIEDEC
BOABDPCBZHEL 9,
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MAX9209/MAX9213

Z075vINDC/NS X
21EY 2 YPSAY

ESDfR:E

MAX9209/MAX9213MESDM#EIL. IEC 61000-4-2,
E1—VURTAETIV. BKXUISO 106051F #7148
ICDWCTHESNTLNE T, IEC 61000-4-28BL0
ISO 1060513, BF R T ALICDWWTOHESDM 4%
HELTCWLE T, IEC 61000-4-20 KBRSl
Cs = 150pF&Rp =330Q7T9(H16), IEC 61000-
4-2(CD\CLVDSHAE. +8kVDEME LU+ 15kV

DEHFMEBICDWTCHRHEENTWNWE T, Ea—V >
R4 ETFTIORERIESMIE. Cg = 100pFERD =
1.5kQTIT(XE17), E2—VVHRTAEFTILIZDIT,
IARTOEF£2kVOEZMMEICDWNTHRESNT
W&, ISO 10605 ERKESRIZ. Cs = 330pF
ERp = 2kQTY(XE18), 1ISO 10605(CDLVCT. LVDS
HIF+8kVDIZFEM B KU +25kVDOK[HREICDINT
HESNTLET,

Rp Rp
50070100Q 3300 MQ 15k
CHARGE-CURRENT-|  DISCHARGE CHARGE-CURRENT-|  DISCHARGE
LIMITRESISTOR |  RESISTANCE LIMIT RESISTOR |  RESISTANCE
HIGH- HIGH-
VOLTAGE Cs | STORAGE > B%‘Eg VOLTAGE Cs | STORAGE > DEVCE
DC 150pF CAPACITOR | TEST DC 100pF CAPACITOR > TEST
SOURCE T SOURCE
X16. IEC 61000-4-2%a B ESD ER[EIEE M17. 21— RT ESDEEREER
Rp
50QT0100Q 2O
CHARGE-CURRENT-|  DISCHARGE
LIMITRESISTOR |  RESISTANCE
HIGH-
VOLTAGE Cs STORAGE > DE\SES
0c 330pF CAPACITOR - UTEST
SOURCE T
18. 1SO 106053 A AREESDE 5 BB
16 MNAXIM




a7 >v7NDC/Y ‘
218y b2 UYPSLY

7

R

EVEE

TOP VIEW

TN [ 1]
Vee |Z
TNS [ 3]
TxING [ 4]
GND [ 5]
TN [ 6]
NG [ 7]
Vee [8]
TNg [ 9]
TdN10 [10]
GND [11]
TNt [12]
TdIN12 [13]
Voo [14]
T0N13 [15]
TXIN14 [16)
GND [17]
TIN5 [18]
TdN16 [19]
TaN17 [20]
Vee |Z
TxiN18 [22]
TXIN19 [23)

MAXIMN

GND [24]

48] TxNg
47] Tane
46] GND
45] TNt
44] TxiNO

43] pee
42] LvDS GND
[41] TouTo-
40] Tx0UTO+
39] TxoUTI-
38] TOUT1+
[37] LvDs vee
36] LD GND
35] TxoUT2-
34] TxoUT2+

31] Lvps GND
30] PLLGND
29] PLL VGG
28] PLLGND
27| FWROWN
[26] TXCLKIN

25] TxiN20

33] TxCLK OUT-
[32] TvCLK OUT

NAXIMV

MAX9209
MAX9213

=

wol
>

st Bt
ool Tool 1
Ry 105 1 =1 1T !

1
L

wl
S

—1e e e
Inol Trol Tpot |
|01 11N o1 1O

| | |

TXCLKIN |20

-
z
=z
[s]
A
=2

LVDS GND
Tx0UTO-
TxOUTO+
TxOUT1-
TXOUT1+
LVDS Ve
LVDS GND
TxOUT2-
TxOUT2+
TxCLK OUT-
TXCLK OUT+
LVDS GND

Fv JTiEH

MAX9209 TRANSISTOR COUNT: 9458
MAX9213 TRANSISTOR COUNT: 9458
PROCESS: CMOS

MAXIMN
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Z0J5vINDC/IYS 2R
21EY 2 YPSAY

M Nyr—v

(CDOTF—5—NIBEHINTND/ Ny Tr—J0KIE. BHRA RMEIN TS EIEFRY FtHA. BHD/ VYT — BRI,
apan.maxim-ic.com/packages % ZS BT =1\, )

() o
o
> i
3
N [5]0.2] % COMMON DIMENSIONS o)
< Bl b [MIN._ | NOM, | MAX. 3
E MARKING ~ A - - 110 é
AL 0.05 — 015
< ™~ AAA A2 | 085 0.90 095 ¥
£ H aaa 0.10
m (] b 017 —- 027
ol 017 0.20 023
° @ c 0.09 — 0.20
cl 0.09 0127 016
N E 6.00 6.10 6.20
153 - e 0.50 BSC
m H 810 BSC
TOP VIEW BOTTOM VIEW L 050 | 060 [ 075
* 0 o | - [ &
= SEE DETAIL A svveo | \/ARIATIDNS
E — b / MIN. [NOM. [MAX. | MIN. [ NOM. [MAX.
| IR Y N N : 48 : : 56 :
H D_|12.40[12.50]12.60[13.90]14.00]14.10
d:_H:H:H:H:E A2 A =
P 3 e e i T 1 - q o
B \_
D SEATING —END VIEW
PLANE
SIDE VIEW

. | — b —]
_L_(_D _ﬁ PARTING I R
A LINE l ‘
-025 WITH PLATING  — —
‘I L L DETAIL A T II'

c1 c
—
NOTES: / 1 1
BASE METAL
1. DIMENSIONS D & E ARE REFERENCE DATUMS AND DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM ON D SIDE, AND 0.25MM ON E SIDE. SECTION C-C
3. CONTROLLING DIMENSION: MILLIMETERS.
4. THIS PART IS COMPLIANT WITH JEDEC SPECIFICATION MO-153, VARIATIONS, ED (48L), EE (56L).
5."N" REFERS TO NUMBER OF LEADS.
6.

THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE ZONE IS DEFINED BY TWO PARALLEL

PLANES. ONE PLANE IS THE SEATING PLANE, DATUM (-C-), THE OTHER PLANE IS AT THE SPECIFIED DISTANCE ED
FROM (-C-) IN THE DIRECTION INDICATED.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

RALLAS A AKXV

T PACKAGE OUTLINE,

~

8. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. 48 & 56L TSSOP, 6.1mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0155 C /1

18 MAXI N
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7ao>vI7ZNDC/INS R
21y 2 U7 SAY

NYTr— (HE)
(CDOTF—5—NIBEHINTND/ Ny Tr—J0KIE. BHRA RMEIN TS EIEFRY FtHA. BHD/ VYT — BRI,
japan.maxim-ic.com/packages = ZZ BT\, )

2
[o.15]C]B]

DETAIL A \ (NE1) X [G] |

ER —_
2X 7N\ |
A[015[C[A

L

32, 44, 48L QFN.EPS

1 K
il A A IA A //&EKING DT_ S 1
[
(=
[
D + - {A] (ND-1) X [¢] —= € D2
5 |
5 b
(=
| 4 |
ﬂ_n_n_n_[l]_n_n_n_u ;]
12 3 32N A
7 =it |— 2 —] S0 10 WICIATE]
PIN # 1 1.
' TOP VIEW — E@iz PN £ 1 1D. /A
BOTTOM VIEW
€ ) , %
R IS OPTIONAL)
] \@—\
e T i
| i

T
Z/[o10[C e\mmmu. ™ i A

i —l—j—_: Bl — EVEN TERMINAL ODD TERMINAL
- e MAXI

PLANE SIDE_VIEW :
PACKAGE OUTLINE,
32, 44, 48, 56L THIN QFN, 7x7x0.8mm
[APPROVAL [DOCUMENT CONTROL NO. REV. | 4
—DRAWING NOT TO SCALE- 21-0144 G A

MAXIMN 19
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http://japan.maxim-ic.com/packages

05v7/IDC/INS >R
21y 2 UPSA

M NvTr—o>RE)

W™ (COF—FI—MIBHEINTND/NY TS, BFRARBRENTNDEISEY B A. BHD/ VYT — BRI,
N japan.maxim-ic.com/packages = ZZ BT (), )
: COMMON DIMENSIONS EXPOSED PAD VARIATIONS
E TN £ PKG. DEPOPULA D2 E2 e
CODES LEADS MIN. | NoM. | MAX. [ IN. | NOM. | Max. | REV. C
~ PKG 3L 7 “L 48L 757 8L 56L 7x7 T AT I o5 470 1485 | 455 470 4a5 | -
m svupoL | MN. nou. T wax. | N, Tow. T max. | wn. Tow. Twax. | win. Tnow. Jwax. | win. Tnow. [wax. | a7 1= 455 470 | 485 | 455 470 485 | =
° A_ | 070 0.75] 0.80 | 0.70 [ 0.75 [ 0.80 [0.70 | 0.75 | 0.80 | 0.70 | 0.75 [0.80 [ 0.70 [0.75 [080 | [ta477—2 |- 455 4.70 | 4.85 | 4.5 | 4.70] 4.85 | wkp—1
A | o |oo2|oos| 0 [002|005[/ 0 [0.02[005| 0 |oo2f005[0 | - [o0s5| [M4477-3 |- 455)4.70 [4.85 | 4.55 | 4.70) 4.85 |WKKD—1
N n 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. TB77-1%  115,24.37,48 1 4201 4.30 [ 4.40 | 420| 4,30/ 440| -
m b [025[0.30]0.35]0.20]025]0.30 [0.20 [ 0.25 [0.30 [ 0.20 [0.25 | 0.30 | 0.15 [0.20 [0.25 [ |T4877-3 |- 495/51015251495| 510/525| -
D [690[7.00]7.10] 690 [7.00]7.10 [6.90 [7.00 [7.10 [6.90 [7.00 [7.10 [ 690 [7.00 [7.10 | [™E77—% |- 540550 |5.60 540 550560 -
* E_ 1690]7.007.10]690|7.00 [7.10 |6.90 | 7.00 [7.10 [ 690 |7.00 [ 7.10 [ 690 | 7.00 | 7.10 | [T4877=5 1= 2401250 12,60 | 240] 2501260 | -
e 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T4877-6 - 54015501560 540 550{560| -
<  Toml -1 —Toml =1 ~Teml =T <Toml - [ < Tom] - | =1 [77_|- 495510525 4.95| 5.10[525| -
T4ETIMA1 |- 540550 |5.60 | 5.40| 5.50[5.60| -
E L |o45|o0s5]085]045[085]065 030 |040]050 [045]055 [065[030 040 050 | [mr—im 520 550 (580 520 50 580 =
N 32 44 48 44 56 T48TIWN-8 |- 540550 |5.60 | 5.40| 5.50[5.60| -
ND 8 1 12 10 14 TABTIN-8 |- 5.40]5.50 [5.60 [ 5.40] 5.50[ 560 -
NE 8 1 12 12 14 T5677-1 - 5.40]5.50 [5.60 [ 5.40] 5.50[ 560 -
T5677-2 |- 540550 | 5.60 | 5.40] 5.50[5.60] -
NOTES: * NOTE: T4G77-1 1S A CUSTOM 48L PKG. WITH 4 LEADS DEPOPULATED.

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994. TOTAL NUMBER OF LEADS ARE 44

2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1

SPP-012. 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

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

6. 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 THE EXPOSED PAD DIMENSIONS OF
T4877-1/-3/-4/-5/-6 & T5677-1.

ﬁ WARPAGE SHALL NOT EXCEED 0.10 mm. /VI /JXI /VI

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
13. ALL DIMENSIONS APPLY TO BOTH LEADED (-—) AND PbFREE (+) PKG. CODES.

PACKAGE OUTLINE,
32, 44, 48, 56L THIN QFN, 7x7x0.8mm

[APPROVAL [DOCUMENT CONTROL NO. REV.
—DRAWING NOT TO SCALE- 21-0144 G
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CXETFEE
hREK eXETH B EBEIN—2
1-5,9, 14, 15, 18,
3 607 | — 19, 20
4 10007 | MAX921 1B L UMAX92 15038 %E T X THIR, 1-20
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