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BEATYF PART TEMP RANGE PIN-PACKAGE
StEaiEE MAX4969CTO+ 0°C to +70°C 42 TQFN-EP*

ANL—=2TD 7Ry RND—2

EVEE

+138r(Pb) 7 ') —/RoHS#ERD /Ny r—JB&R L F T,
EP = TORR—=X R/ R
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ODEBO [ 39: |
ODEB1 |40 :
ODEAO |41
ODEA1 42! ™

MAXIMN P
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i 118 INEQAT
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ABSOLUTE MAXIMUM RATINGS
(Voltages referenced to GND.)

Junction-to-Case Thermal Resistance

VO et -0.3V to +4.0V 0JC (NOE 2) ..o, +2°C/W

All Other Pins (Note 1) ..o -0.3V to (Vcc + 0.3V) Junction-to-Ambient Thermal Resistance

Continuous Current, IN_P, IN_M, OUT_P, OUT_M ......... +30mA OJA (NOLE 2) oo +29°C/W

Peak Current, IN_P, IN_M, OUT_P, Operating Temperature Range ............ccccoeveeennn. 0°C to +70°C
OUT_M (for 10kHz, 1% duty cycle) .....ccccoevvvriiinnn. +100mA Junction Temperature Range ...-40°C to +150°C

Continuous Power Dissipation (Ta = +70°C)
42-Pin TQFN (derate 34.5mW/°C above +70°C) ...... 2758mwW

Note 1: All I/O pins are clamped by internal diodes.

Storage Temperature Range................. ...-65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccovviiiiiieiiniins +300°C

Note 2: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to japan.maxim-ic.com/thermal-tutorial.

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.

ELECTRICAL CHARACTERISTICS

(Vce = +3.0V to +3.6V, CcL = 75nF coupling capacitor on each output, RL = 50Q on each output, Ta = 0°C to +70°C, unless other-
wise noted. Typical values are at Vcc = +3.3V and Ta = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DC PERFORMANCE
Power-Supply Range Vce 3.0 3.6 \
INEQ_ = ODE_ = GND 120 150
EN = Vce
Supply Current lcc INEQ_ = ODE_ = Vcec 160 200 mA
EN = GND 50
Input Impedance, Differential ZRX-DIFF-DC | DC 80 100 120 Q
Output Impedance, Differential ZTX-DIFF-DC | DC 80 100 120 Q
ZRX-HIGH-IMP-
Common-Mode Resistance to ocpos | VIN-P=VINM = 0o 200mV 50 kQ
GND, Input Terminations Not Z
Powered RX-HIGHIMP- |/ b = VIN_M = -150mV to 0 1 kQ
DC-NEG
Common-Mode Resistance
to GND, Input Terminations ZRX-DC DC 40 50 60 Q
Powered
Output Short-Circuit Current [TX-SHORT Single-ended (Note 4) 90 mA
Common-Mode Delta, Between VTx-CM-DC- 100 +100 Y
Active and Idle States ACTIVE-IDLE-
DELTA
DC Output Offset, During VTx-cM-DC- | Difference between DC average of
. -25 +25 mV
Active State LINE-DELTA | VOUT_P and VOUT_M
DC Output Offset, During VTX-IDLE-DIFF-
Electrical Idle DC ABS(VOUT_P - VOUT M) 10 +10 mv
AC PERFORMANCE
0.05GHz < f < 1.25GHz (Note 4 10 dB
Input Return Loss, Differential RLRX-DIFF Z== 2 )
1.256GHz < f < 2.5GHz (Note 4) 8 dB

MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, CcL = 75nF coupling capacitor on each output, RL = 50Q on each output, Ta = 0°C to +70°C, unless other-

wise noted. Typical values are at Vcc = +3.3V and Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Pt Feturn Loss, Common RLAX.CM | 0.05GHz < f < 2.5GHz (Note 4) 6 dB
0.05GHz < f < 1.25GHz (Note 4 10 dB
Output Return Loss, Differential RLTX-DIFF z2<1= A )
1.256GHz < f < 2.5GHz (Note 4) 8 dB
Slztdp:t Return Loss, Common RLTX.CM | 0.05GHz < f < 2.5GHz (Note 4) 6 dB
Differential Input Signal Range,
Redriver Operation VRX-DIFF-PP | 0.05GHz < f < 2.5GHz 150 1200 mVp-p
: - 2 x ABS(VoUT_P - VOUT_M),
g\ﬁirenlzzlgeu;?quth\;c;lit:ge, Full VTx-DIFF-PP | ODE_1 = GND, ODE_O = Vcc 800 1000 1200 mVp-p
9 P (see Table 1), f = 500MHz
. . 2 x ABS(VOUT_P - VOUT_M),
gﬁf}re”’zi'geugfn“tr:; Os'it:ge' Low | VIX-DIFF-PP- | nhe 4 ODE_0 = GND (see Table 1), | 600 750 900 | mvp.p
¢ P LOW |t = 500MHz
: . VTX-DE-RATIO- | f = 2.5GHz, ODE_1 = GND, ODE_0 =
Output Deemphasis Ratio, 0dB 0B VoG or GND, Figure 1 (see Table 1) 0 dB
Output Deemphasis Ratio, VTX-DE-RATIO- | f = 2.5GHz, ODE_1 = Vcc, 35 dB
3.5dB 3.50B ODE_0 = GND, Figure 1 (see Table 1) '
. . VTX-DE-RATIO- | f = 2.5GHz, ODE_1 = Vcc,
Output Deemphasis Ratio, 6dB B ODE_0 = Voo, Figure 1 (see Table 1) 6 dB
- f=25GHz, INEQ_1 = GND,
Input Equalization, 0dB VRX-EQ-0dB INEQ_0 = GND or Ve (see Table 2) 0 dB
- f=25GHz, INEQ_1 = Vcc,
Input Equalization, 3.5dB VRX-EQ-3.5dB INEQ_O = GND (see Table 2) 3.5 dB
- f=25GHz, INEQ_1 = Vcc, INEQ_O =
Input Equalization, 6dB VRX-EQ-6dB VoG (see Table 2) 6 dB
MAX(VoUT_P + VOUT_M)/2 -
Output Common-Mode Voltage | VTX-CM-AC-PP MIN(VOUT P + VoUT m)/2 (Note 4) 100 mVp-p
Propagation Delay tPD (Note 4) 160 280 400 ps
Rise/Fall Time tTX-RISE-FALL | (Notes 4, 5) 30 ps
Rise/Fall Time Mismatch (TX-RF- (Notes 4, 5) 20 ps
MISMATCH
Output Skew Same Pair tsK (Note 4) 10 15 ps
K28.5 < pattern, AC-coupled, RL = 50Q,
Deterministic Jitter tTX-DJ-DD effects of deemphasis deembedded 20 pSsp-p
(Note 4), 5GT/s
Random Jitter tTX-RJ-DD D10.2 pattern, f > 1.56MHz 0.5 1.4 PSRMS
Electrical Idle Entry Delay fTX-IDLE-SET- From input to output 15 ns
TO-IDLE
Electrical Idle Exit Delay fTX-IDLE-TO- From input to output 8 ns
DIFF-DATA
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, CcL = 75nF coupling capacitor on each output, RL = 50Q on each output, Ta = 0°C to +70°C, unless other-

wise noted. Typical values are at Vcc = +3.3V and Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Electrical Idle Detect Threshold VTX-IDLE- 65 100 120 mVp-p
THRESH
utput Voltage Durin VTX- - -

(E)|ecptrioa| e (AC) ’ TX lE(L;_EPDlFF ABS(VOUT_P - VOUT_M) 3 | mVp-p
Receiver Detect Pulse VTX-RCV- Voltage change in positive direction
Amplitude DETECT | (Note 4) 600 mv
Receiver Detect Pulse Width 100 ns
Receiver Detect Retry Period 200 ns
CONTROL LOGIC
Input Logic-Level Low ViL 0.6 Vv
Input Logic-Level High ViH 1.4 Y
Input Logic Hysteresis VHYST 130 mV
Input Pulldown Resistor RpowN 37.5 60 150 kQ

Note 3: All devices are 100% production tested at Ta = +70°C. Specifications for all temperature limits are guaranteed by design.

Note 4: Guaranteed by design.

Note 5: Rise and fall times are measured using 20% and 80% levels.

L ]

4444f

Viow_P-p - VHIGH_P-P

V |
DE(dB):gO‘OQ[M]
Viow_p-p

K1. BAHTFT 77 RDERRA
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IREBEE

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

ViN = 200mVp-p, 5GT/s, ViN = 200mVp-p, 5GT/s,

ODE_ = 00, INEQ_=00 ODE_=01, INEQ_=00
MAX4969 toc02

MAX4969 toc01

100mV/div
200mV/div

50 0 50 100 150
50ps/div

150 100 50 0 50 100 150 -150 -100
50ps/div
ViN = 200mVp-p, 5GT/s, ViN = 200mVp-p, 5GT/s,
ODE_ =10, INEQ_=00 ODE_ =11, INEQ_=00
MAX4969 toc04

MAX4969 toc03

200mV/div
200mV/div

-150 100 -50 0 50 100 150 -150 100 -50 0 50 100 150
50ps/div 50ps/div
ViN = 500mVp.p WITH 6in STRIPLINE, ViN = 500mVp.p WITH 19in STRIPLINE,
5GT/s, ODE_ =01, INEQ_= 00 5GT/s, ODE_ =01, INEQ_ =00
MAX4969 toc05 MAX4969 toc06
w1 T T T T T]
400
= = 200 / /
£ £ o
-200
/ 77/ \
-400

-600
L

-150 -100 -50 0 50 100 150
50ps/div

-150 -100 -50 0 50 100 150
50ps/div

MAXIN
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REBEERIEERS)

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

5GT/s, ODE_ =01, INEQ_= 11 INEQ_ = 00, AFTER 6in STRIPLINE

MAXA969 toc07 MAX4969 toc08
[ |

§ ViN = 500mVp.p WITH 19in STRIPLINE, ViN = 500mVp.p, 5GT/s, ODE_ = 01,

_ 200 _
5] &
-200
-400
-600
150 -100 50 0 50 100 150 50 -100 -50 0 50 100 150
50ps/div 50ps/div

ViN = 500mVp-p, 5GT/s, ODE_ =11,

VN = 500mVp-p, 5GT/s, ODE_ = 01,
INEQ_ = 00, AFTER 19in STRIPLINE

INEQ_ = 00, AFTER 19in STRIPLINE
MAX4969 toc10

MAX4969 toc09

100mV/div

200mV/div

100 150 -150 -100 -50 0 50 100 150

-150 -100 -50 0 50
50ps/div

50ps/div

MAXI N
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Iim &% BF
F B Hae
1,17, 22, v BBEAN, TEBRIYTNAZDELICEELEZAEIDTUFEQC.O1UFOI T TV ecEGNDIS
38 ce INAISZUTLES NV FIcDNTITS 2 E B H#8),
> INEQ1 Fr RV ADADATAE—23 0 FIHMSB, R2E&SH, INEQ1I60kQ (typ) DIEFUIZLDT
RETIINIT T ENTNET,
3 INEQO FrRIVIADADSTAE—23 U FHLSB, R2E2SH, INEQOIFE0KQ (typ)DiKFIZEDT
REITIINI I ENTNET,
4,7, 11, 14,
23, 26, 29, GND g5 R
31, 34, 37
5 INP Fv V1 EREZA N
6 INM Fv IV REEAD
Fr RN TOTA THIVERAN, HOAZT O T4 7T DIHEEIFSEL1 20 —(CBREI L T /2SN,
8 SELA1 HABZET7 T4 TICTDIBEIISELT &/ \ A ICEREN L T /ZE 0, SELTIF60KQ (typ) DIEFICE DT
RNET NI I ENTNET,
%17*)127"7?4\7‘)&73%?)?)\730 ADAETOTATICITBDIEEIISEL2ZO—IZEREIL TS /EE 0,
9 SEL2 ANIBETF T4 TS DIBEIFSEL2E/N\A IZEREIL TS\ SEL2IZ60KQ (typ) DIEHAIZL DT
RNET T I ENTNET,
10 EN A2—TIVAT, ‘é‘%hx&w\‘/{%—I\“O)i%@LIEN%D—L:.%lX@Jb‘C<Téép\o BEEEDBSII.
ENE/NAIZEREIL TS0, ENIZBOKQ (typ) DIEIAICEDTHE T AILY I NTIVETS,
12 OUTP Fv L2 ERERHE N
13 OUTM Fr )2 RERH
15 ODE{ FrRI2HAT I T77 O AFEMSB, R1%Z588, ODE11360kQ (typ) DIRFUCKIDTHERT
TNEIoENTIET,
16 ODEO FrrRI2HAT I T77 O AFELSB, R1%Z5H8, ODEOII60KQ (typ) DIRMICKIDTHERT
TN ENTIHET,
18 INEQA1 FrRIL2ADAACDATAE—2 3V FHIHMSB, K225, INEQATIZ60KQ (typ)DIEHICELDT
RETIINIT I ENTNET,
19 INEQAQ FrRIL2ADALDATAE—2 3V FIfHILSB, R2Z5H8, INEQAOIZBOKQ (typ) DIEFICEL DT
RETIINIT I ENTNET,
20 INEQBH FY X2 ANBAOASA =23 VFH#EIMSB, k2228, INEQB11360kQ (typ) DIEHICEDT
RETTIIooShThET,
o1 INEQBO Fr LI ASIBAASAE—2 3 U FHILSB, R2ZSH8, INEQBOIZE0KQ (typ) DIKIAICELDT
RNETTIIorShThET,
24 INBM F ) 2REEASIB
25 INBP F 2 REEATIB
27 INAM F )2 REEATIA
28 INAP F )V 2IERERATIA
30 RX DET Lo—NigHHIEHE Y R, Lo—/\i&HE AR TDICIE. RXDETERNIILLTLEE 0\, RX_DETIE
- 60kQ (typ) DIEIICEDTHRE T IS T ENTINVET,
32 OUTBM Fv IV REH B
33 OUTBP Fr IV FEREEH B
35 OUTAM Fv IV RERH DA
36 OUTAP Fr L1 FEREH A
39 ODEEO FrRITHABTF I D7 AHIHLSB, £12588, ODEBOIZ60KQ (typ) DIEHAIZLDTHERT
TN ENTINET,
y." W/ 4V, 7
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i FERAA (K E)

¥ =1 e

40 ODEB1 FrRIVTHEABT T 77 D ZAFIEIMSB, =122, ODEB1(I60kQ (typ) DIEFUIKIDOTHERT
TIVIIVENTNET,

21 ODEAO FrRIVTHAAT T 77 D AFHLSB, &/12Z8, ODEAOIZE0KQ (typ) DIEFULIDTHERT
TNIIENTNET,

40 ODEA1 FYRIVHDAT I D7 O ZHHMSB, =122, ODEATIZ60KQ (typ) DIEFICKDTHER
TSI IEINTNET,

o Ep TORBR=ZRINY R, NEFCONDICE RS NTIN\E Y, MIVMREERAIID/HIC. EPEXERD
TIURTL—UICERELTLIZS 0 EPIE. BRNGEAELTERBIDLODEDTIEHIFEA.

TP 02aVFAFPIS A

Vee
T

ODEBO

ODEB1

ODEAD

ODEA1

CHANNEL 1

INEQ1

CONTROL

INEQOD

SEL1

INAXIMN
MAX4969

cC

INP

INM

||}—|

EN —
RX_DET —

ouTP

Ve

1
1
GLOBAL CONTROL |- - - - 1
1
1

oUT™

<

SEL2

ODE1
ODEO

INEQA1

CHANNEL 2

INEQAOD

CONTROL

INEQB1

INEQBO

1P

|||—|

OUTAP
OUTAM

0uTBP
0UTBM

INAP
INAM

INBP
INBM
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MAX496913. &= AD.0GT/sDPCleE=5DA 1514t —
AV EBRE AT OX DI SNIETIT4T72:1/1:2
VIVFTL oY TY, MAX496913. PCleh’EBRIDES
R7ARILBLVL L —/\EBHEEZ T IUICmATHY.,
BRI AT SLRBEBRANADASAE—23 0BV
HATFTIT7REBLCL O —NIBITDESDRSE
MEEEIETET,

4 %—7IVAH(EN)

MAX49691E. 72T 4 T/I\A DA *—T )V A (EN) &1
ZTWET, ENIZBOKQ (typ)DFILT o EIRERREL
TWET, ENAO—ICERE S NN REBEBDEEDIEE.
MAX4969IF{REH RS /A E—RIZIEFLTURSAN
P E—JILEnEd, BESEDIESIE. ENE/\1I(C
BRENL CT</2E s

FPOTATAN/HEIR(SEL1. SEL2)
SELNEFvRILIDTOT4 T IDREIR. SEL2IS F+
FI2DTITATEANDERETNET, AHDAFIE
HHAET7OT4 T BIBEIE.SEL1&/=I13SEL2A O —
ICEREN T DA RIEBHEDZFICLTLES 0\ AHBEIE
HHBETIT4 T 3I5Ed. SEL1F/IESEL2AE/\ 1
([ZBRENL T2 E 0\, SELT1BKUSEL2IE60KQ (typ)D
T I ARIERNBELTNET,

FR1. BHFIVITFPIR

OUTPUT DEEMPHASIS

ODE_1 (dB)

ODE_0

0, low swing

0, full swing

0
1
0 3.5, full swing
1 6, full swing

xR2. AhA4a53(4E—23>

TJOJSLRBBHNFII7IR

(ODE_O. ODE_1)

MAX496913. EEDF+1/LIC0dB. 3.5dB. 7l
6dBDT IV I77 L RERMIDIEATED, ERICTO
TOLRRIEHNT I 7 R %2 HmATL&d, ODE_O
ECODE_TOmAHAO—ICRE S NN REBEHEDIIOD
e, BAERIEE—FT750mV typ)IC750 F 9 (K1
#ZfR), ODEO. ODE1. ODEAO. ODEA1. ODEBO.
HKLUODEB1IIBOKQ (typ) DTS D HEiZzRE L T
AN

TAJSLTRBBADAIASAE—T3Yy

(INEQ_O. INEQ_1)

MAX49691F. EENDF ++/LIZ0dB. 3.5dB. */= 3
BABOEEEMA IS E— a3  ERHTHIEATE
5. BRI IO SLTERANA DA B3 %1
2TNE T (X222 ]B), INEQO. INEQT. INEQAO.
INEQAT. INEQBO. &L UINEQBTIZ60KQ (typ)D T
WIS ARRERNELTNET,

Lo —/\ &t (RX_DET)

MAX496913. &F v rILICDNWTL o —/\#&HZfwx T
W&, Lo—/MRHIFENDIL EW T YTl FTzI3AER
EERICENA N\ DIBEICHAE b NG T, F7/z. ENAY
N DIZE. RXDET, SEL1. F/zIISEL2 A DI £
I TITYITEL Y —/ Rzt T D&
HTEET, DHEDBIE. ENA' O Y I/N\1DIKRET
HOTCETNARSEBNRY VINAE—RDE XTI,
HAODRTIVFhThnEd, BaEld. FFvrILIcD
WCTLo—/ MRHEAERICE RSN T, LT A DF+
FILTL Y= HENBE. ©5—HDF I T
SHICERAR2IEMHETITONE T, Lo—/ WS
NicBaE. FrRINOHEHDBIUBEIKTA RILEEA
A 2= ENFT (XR3%2ZH). RX_DETIFE0KQ (typ)
DIINT I ERERELTNET,

INPUT EQUALIZATION BAPA IV i .
INEQ_1 | INEQ_O (dB) MAX49691d. HATHBEREIIDREE/ 1 X &<
5 ” 5 LHDBRMTA RILRHEEHBZTNEY, EBAAL
] 0 35 VTX-IDLE-THRESHZ FElD /= Z & ZMAX4969A & H L 7=
1 1 5 158, MAX4969IIHNDRTIVF 21T \&d, EEAD
X = 5 EBHVIX-IDLE-THRESHZ LEID T\ BI5E. MAX4969
ISHANZA VICLTESDERS Z1T1\ET,
xR3. L—NRH
RX_DET/
SEL1/SEL2 EN DESCRIPTION
X Receiver detection inactive
0 Following a rising or falling edge; indefinite retry until receiver detected

Rising or falling edge

Initiate receiver detection

alalalo

1

Following a rising or falling edge; indefinite retry until receiver detected

X=F=E
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DEVICE A
| -
OUTA _| : - Rx
Tx _| |_> IN _| ! g
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<_| l_ INB - ! l_ Tx
- |
- -
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PV —va R BB — 2
LAYk AR RBESINEEREBADAMIIT/NA Rk EGHE
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BRI —UICERL TS0,
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MEFA DB ICEBIBNOBEZIRMITOEELZRAL
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