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ABSOLUTE MAXIMUM RATINGS

Supply Voltage Range (VCC). . vooveeveerieaiiiiri. -0.5Vto +4.1V Logic Inputs Range (PE1, PEO,

Continuous Output Current Range TX_DISABLE, IN_LEV, OUT_LEV).......... -0.5Vto (Vcc + 0.5V)
(OUTH, OUT-) ciiieiee -25mA to +25mA LOS Open-Collector Supply Voltage Range

Input Voltage Range (IN+, IN-) .................. -0.5Vto (Vcc + 0.5V) (with = 4.7KQ pullup) ..o.oooooiiiiiiii -0.5V to +5.5V

Storage Ambient Temperature Range (TsTg) ...-55°C to +150°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.

OPERATING CONDITIONS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Supply Voltage Vce 3.0 3.3 3.6 \
Supply Noise Tolerance TMHz < f < 2GHz 40 mVp-p
Operating Ambient Temperature TA 0 25 85 °C
Bit Rate NRZ data 1.0 8.5 10.3 Gbps
Consecutive Identical Digits CID (bits) 100 Bits
(CID)

IN_LEV = high, Figure 2;

4.25Gbps < data rate < 10.3Gbps 360 1200
Input Swing (Measured IN_LEV = high, Figure 2; 360 1600
differentially at data source, 1.25Gbps < data rate < 4.25Gbps
point A of Figure 2 and 3. Pins - : mVp-p
LOS and TX_DISABLE are IN_LEV = high, Figure 2; 360 2400
floating.) 1.0Gbps < data rate < 1.25Gbps

IN_LEV = low, Figure 3;

1.0Gbps < data rate < 10.3Gbps 100 360
Time to Reach 50%

1 us

Mark/Space Ratio

2 MAXIMN
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ELECTRICAL CHARACTERISTICS

(Vce = +3.0V to +3.6V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, Vcc = +3.3V, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

OUT_LEV = low, TX_DISABLE = low 100 124

Supply Current lcc - mA
OUT_LEV = high, TX_DISABLE = low 120 148

Inrush Current Beyond steady state supply current (Note 1) 10 mA

Power-On Delay (Note 1) 1 30 ms

EQUALIZER AND DRIVE SPECIFICATIONS

Input Return Loss S11 100MHz to 5GHz 10 dB

Input Resistance Measured differentially (Note 2) 85 100 115 Q

Measured differentially at point B in Figure
2; TX_DISABLE = low, OUT_LEV = high, 1000 1300
PE1 = PEO = high

Different Output Swing

(Notes 3, 4) Measured differentially at point B in Figure mVp-p
2; TX_DISABLE = low, OUT_LEV = low, 800 1100
PE1 = PEO = high
TX_DISABLE = high, PE1 = PEO = high 10
Common-Mode Output (AC) Measured at point B in Figure 2; o5 mv
(Note 4) TX_DISABLE = low, OUT_LEV = high (Note 5) RMS
Output Resistance Rout OUT+ or OUT-, single-ended 42 50 58 Q
Output Return Loss S22 100MHz to 5GHz 12 dB
Output Transition Time 20% _ 20% 10 80% (Note 6) 30 40 os
to 80%
Random Jitter (Note 4) Measured at point D in Figure 3 (Note 7) 0.8 PSRMS
PE1 PEO
0 0 3.5
Output Preemphasis Figure 1 (Note 3) 0 1 6.5 dB
1 0 9.5
1 1 13
Source to IN OUT o PE1 PEO
load
3m,
24 AWG 0 0
Residual Output Deterministic 5m
Jitter at 1.0Gbps ) . o4 AWG 0 1 0.02 Ulp-p
(Notes 4, 8, and 9) 6-mil, 10in of
FR-4 7m, 1 0
24 AWG
10m, y 1
24 AWG

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, Vcc = +3.3V, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Source to IN OUTto PE1 PEO
load
3m,
24 AWG 0 !
Residual Output Deterministic 5m
Jitter at 5.0Gbps ' 1 0 0.09 0.12 Ulp-p
(Notes 4, 8, and 9) 6-mil, 10in of | 24 AWG
FR-4 7m, 1 0
24 AWG
10m, y 1
24 AWG
sourcetoIN | YT | peq | pEo
load
3m,
24 AWG 0 !
Residual Output Deterministic 5
Jitter at 8.5Gbps m, 1 0 0.15 020 | Ulpp
(Notes 4, 8, and 9) 6-mil, 10in of | 24 AWG
FR-4 7m
X 1 0
24 AWG
10m, y 1
24 AWG
Source to IN OUTto PE1 PEO
load
3m,
24 AWG 0 !
Residual Output Deterministic 5m
Jitter at 10Gbps ' 1 0 0.18 0.25 Ulp-p
(Notes 4, 8, and 9) 6-mil, 10in of | 24 AWG
FR-4 7m, 1 1
24 AWG
10m, y 1
24 AWG
Rlesidual Output Deterministic 10in of FR-4 at OUT: no PE1 PEO
Jitter at 10.0Gbps cable see Fiqure 3 0.10 Ulp-p
(Notes 4, 8, and 10) ' g 0 0
Propagation Delay 230 ps
STATUS OUTPUT: LOS
LOS Deassert IN_LEV = high (Note 11) 300
IN_LEV = low (Note 11) 100 mVp-p
LOS Assert IN_LEV = high (Note 11) 80
IN_LEV = high (Note 11 20
LOS Hysteresis (Note 4) — igh ( ) mVp-p
IN_LEV = low (Note 11) 10

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, Vcc = +3.3V, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
L0S O ol c LOS asserted 0 25 pA
- 1 t
Sink pen-L-ofiector Lulrren LOS asserted; VoL £0.4V 1.0 mA
(Note 12) 0 25 pA
LOS Response Time T|m.elfrom V|N dropping below dee;sser.t level
(Note 4) or rising above assert level to 50% point of 10 ys
LOS output transition
Rise time or fall time (10% to 90%);
LOS Transition Time pullup supply = 5.5V; external pullup 200 ns
R>4.7kQ
CONTROL INPUTS: TX_DISABLE, PEO, PE1, OUT_LEV, IN_LEV
Logic-High Voltage VIH 2.0 Vv
Logic-Low Voltage ViL 0.8 V
o Current required to maintain logic-high state )
Logic-High Current lIH atViy > +2.0V 150 pA
. Current required to maintain logic-low state
Logic-Low Current I atViL < +0.8V 350 pA
Note 1:  Supply voltage to reach 90% of final value in less than 100ps, but not less than 10us. Power-on delay interval measured

Note 2:
Note 3:
Note 4:
Note 5:

Note 6:

Note 7:

Note 8:
Note 9:

Note 10:

Note 11:
Note 12:

from the 50% level of the final voltage at the filter's device side to 50% level of final current. The supply is to remain at or
above 3V for at least 100ms. Only one full-scale transition is permitted during this interval. Aberrations on the transition are
limited to less than 100mV.
IN+ and IN- are single-ended, 50Q terminations to (Vcc - 1.5V) £0.2V.
Load is 50Q +1% at each side and the pattern is 0000011111 or equivalent pattern at 2.5Gbps.
Guaranteed by design and characterization.
PE1 = PEO = logic-high (maximum preemphasis), load is 50Q +1% at each side. The pattern is 11001100 (50% edge den-
sity) at 10Gbps. AC common-mode output is computed as:

VaccMm_Rms = RMS[(Vp + VN) / 2) - Vbcewm]
where:
Vp = time-domain voltage measured at OUT+ with at least 10GHz bandwidth.
VN = time-domain voltage measured at OUT- with at least 10GHz bandwidth.
AC common-mode voltage (VAccM_RMS) expressed as an RMS value.
DC common-mode voltage (Vpbccm) = average DC voltage of (Vp + VN) / 2.
Using 0000011111 or equivalent pattern at 2.5Gbps. PEO = PE1 = logic-low for minimum preemphasis. Measured within
2in of the output pins with Rogers 4350 dielectric, or equivalent, and = 10-mil line width. For transition time, the 0% refer-
ence is the steady state level after four zeros, just before the transition, and the 100% reference level is the steady state
level after four consecutive logic ones.
Pattern is 0000011111 or equivalent pattern at 10Gbps and 100mVp.p differential swing. IN_LEV = logic-low and PEO =
PE1 = logic-low for minimum preemphasis. Signal transition time is controlled by the 4th-order BT filter (7.5GHz band-
width) or equivalent. See Figure 3 for setup.
Test pattern (464 bits): 100 zeros, 1010, PRBS7, 100 ones, 0101, PRBS7.
Input range selection is IN_LEV = logic-high for FR-4 input equalization. Cables are unequalized, Amphenol Spectra-Strip
(160-2499-997) 24 AWG or equivalent. Residual deterministic jitter is the difference between the source jitter at point A
and the load jitter point D in Figure 2. The deterministic jitter (DJ) at the output of the transmission line must be from media
induced loss and not from clock source modulation. DJ is measured at point D of Figure 2.
Input range selection is IN_LEV = logic-low. Residual deterministic jitter is the difference between the source jitter at point
A and the load jitter point D in Figure 3. The deterministic jitter (DJ) at the output of the transmission line must be from
media induced loss and not from clock source modulation. DJ is measured at point D of Figure 3.
Measured with 101010... pattern at 10Gbps with less than 1in of FR-4 at the input.
True open-collector outputs. Vo = 0 and the external 4.7kQ pullup resistor is connected to +5.5V.

MAXIMN 5
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OSCILLOSCOPE OR
ERROR DETECTOR

D

TRANSMIT TEST SETUP
A fo i PCB (FR-4) -----
SIGNAL 5
SOURCE : MAXIM
. MAX3984
H 6 MILS IN ouT
/ 14—1|nsLs10m—>
SMA CONNECTORS '::::::::::::::::::::::::::::::::::::::f SMA CONNECTORS
\ - L Tin
)0 |
o

FR-4 H
40<€p=<44 E
tand = 0.022

2. S ik i B (5 A By DEJRTNAE I S B 2% 57 TED mtE 1700 & tE A1 AR ) -
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RECEIVE TEST SETUP
A o PCB (FR-d) =------=-======-=n==-=~ , D
SIGNAL 5 5
SQURCE : MAXIM g
' MAX3964 '
e
H ; 6 MILS IN out 6 MILS : H

5 5

: ’ 0SCILLOSCOPE OR

| Lo 1o | ERROR DETECTOR

SMA CONNECTORS : " : SMA CONNECTORS
: 40sgp<dd |
tand=0022
B3, NI E (A DS HNR 2 %)
BR T (EfF 14

(Vce = +3.3V, Ta = +25°C, PRBS7 + 100 CID pattern is PRBS 27, 100 zeros, 1010, PRBS 27, 100 ones, 0101, OUT_LEV = high, 10in
of FR-4 at the input, IN_LEV = high, 360mVp-p at input of FR-4, unless otherwise noted.)

DETERMINISTIC JITTER DETERMINISTIC JITTER DETERMINISTIC JITTER
vs. CABLE LENGTH (10.3Ghps) vs. CABLE LENGTH (8.5Ghps) vs. CABLE LENGTH (5Ghps)
1.0 = 1.0 o 1.0 o
T T/ | —7 7 —
0.9 T T g 0.9 2 0.9 PE[1,0] = 00 g
Y / PE[1 ,0]\:01 // g Y PE“i,U] =01 / I g s } / I g
;, 07 | PE1,0] Q‘ I 7/// ;T 07 |—rPEi0] ﬂ‘ / 7/ // ;“J’ 07 PE[1,‘O] =UL 7 /
E / E | =
; 0.6 PE[1.01= 10/ / / ; 0.6 ‘ ‘ A /, / ; 0.6 ‘ / /
z 0.5 I ﬁ , / z 0.5 |—PE[1,0] :JO / / z 05 PE[1,01=10 / /
= / =] | =] l
R / / | / S g |- / / / |/ E s LR
n == o | === o AL A |
0 PE[1,01=11 0 0 —T >
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
CABLE LENGTH (m) CABLE LENGTH (m) CABLE LENGTH (m)

MAXIMN 7
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BT (EHFIE(£)

(Ve = +3.3V, Ta = +25°C, PRBS7 + 100 CID pattern is PRBS 27, 100 zeros, 1010, PRBS 27, 100 ones, 0101, OUT_LEV = high, 10in
of FR-4 at the input, IN_LEV = high, 360mVp-p at input of FR-4, unless otherwise noted.)

DETERMINISTIC JITTER DETERMINISTIC JITTER DETERMINISTIC JITTER
vs. FR-4 LENGTH (10.3Ghps) vs. FR-4 LENGTH (8.5Ghps) vs. FR-4 LENGTH (5Gbps)
10 ‘ : . 10 . 10 ; o
IN_LEV = LOW, E IN_LEV = LOW, i IN_LEV = LOW, PE[1,0] = 00 ;
09| 0in OF FR-4 AT THE INPUT // /[ 09I 0in OF FR-4 AT THE INPUT // /1 09" I 0in OF FR-4 AT THE INPUT ~/ |
— 08 | = _ 08 | = _ 08 ‘ :
s PEiol=0 | /[ / s PEOI=00| [/ / S PE[1,0] = 01
= o PE[1,U]:‘01 J/ 1/ E g | v/ / / E >/ /
2 05 |—prroi-1o /1] / S 05 | [/ / 2 05 pertor-10_ 4 %/
s vawe B Evey. S Bl RS 87
0.1 ’& l‘ 01 V>L/* 0.1 4/
. ~ PE[1,0] = 11 . PE1,0] = 11 ) —
0 10 2 30 40 0 10 2 30 40 0 10 2 30 40
FR-4 LENGTH (in) FR-4 LENGTH (in) FR-4 LENGTH (in)
INPUT RETURN LOSS vs. FREQUENCY OUTPUT RETURN LOSS vs. FREQUENCY TRANSIENT RESPONSE
0 . 0 . : . . : . : : _MAx39§4 toc0!
g £ . 2.5Gbps K28.7 PATTERN
5 L~ 5 2 “houT_LEv=HGH
-10 /‘ = i} ieen
g 15 / g "
= ya S s
o 20 / & v T
s 7 £ —
e 30 f & 25 /’-\/ -
& N &= L/ v —
a -3 ™ a e
° NI/ = a0 A [} A-3508, PE- 00
0 \J ™ B=6.50B, PE=01
» -35 ... C=950B, PE=10.
© D =13dB, PE=11
-50 -4
100 1000 10,000 100 1000 10,000 500ps/div
FREQUENCY (MHz) FREQUENCY (MHz)
VERTICAL EYE OPENING VERTICAL EYE OPENING VERTICAL EYE OPENING
vs. CABLE LENGTH (10.3Gbps) vs. CABLE LENGTH (8.5Gbps) vs. CABLE LENGTH (5Gbps)
700 — o 700 — - 700 — o
PE[1,01= 00 3 PEC1.01=00 3 PE[1,01=00 3
= 600 N4 — g 600 \\, | £ 600 \\ T g
o PE[1,0] =01 = a PE[1,0] =01 = 4 PE[1,0] = 01 =
z [ z AN | E N, '
E 500 | E 500 N | E 500 —
2 PE[1,0] = 10 2 [NX | Peio-10 T \\2< PEL1.0] - 10
& 400 \ / ‘ & 400 ™ i & 400 ™ i
o PE[1,0]=11 o —Z PE[,01=11 o ———4 PE[1,0] = 11
5 300 AR £ 300 = 300 S
= = =
2 200 & “\\ 2 20 2\ £ 200 »X
= N, = N = N
100 NN AN 100 \\\\EQ\‘ 100 \\\\EQ\\
. NN 0 \§ ) A
01 2 3 456 7 8 910 01 2 3 456 7 8 910 01 2 3 456 7 8 910
CABLE LENGTH (m) CABLE LENGTH (m) CABLE LENGTH (m)
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AR T EHFIE(5)

(Vce = +3.3V, Ta = +25°C, PRBS7 + 100 CID pattern is PRBS 27, 100 zeros, 1010, PRBS 27,
of FR-4 at the input, IN_LEV = high, 360mVp-p at input of FR-4, unless otherwise noted.)

VERTICAL EYE OPENING
vs. FR-4 LENGTH (10.3Ghps)
0 ‘ IN_LEV = LOW, g
o0k TELO=00 oin O FR-4 AT THE INPUT[3
=z PE[1,0 = 01 2
=
E 50 |
g A\P \[} 01=10
=)
S __ék PE[1.0]= 11
5 300
=
2 200 N
o
: TR
N
0
0 10 2 20 40

FR-4 LENGTH (in)

10m 24 AWG CABLE ASSEMBLY
OUTPUT WITHOUT MAX3984 AT 10.3Ghps

MAX3984 toc16

60mVp-p/div

20ps/div

10m 24 AWG CABLE ASSEMBLY
OUTPUT WITH MAX3984 AT 8.5Gbps
(PREEMPHASIS PE[1 0] 11, OUT_LEV = HIGH)

MAX3984 1019

30mVp-p/div

20ps/div

MAXIMV

VERTICAL EYE OPENING (mVp-p)

VERTICAL EYE OPENING
vs. FR-4 LENGTH (8.5Ghps)
700 ; -
PE[1,01=00 IN_LEV=LOW, 3
600 0in OF FR-4 AT THE INPUT [
PE[1,01=01 ‘ b
500
2\ PE[1,01=10
400 N }
4 PE[1,0] = 11
RPN
200 N
100 N \\\
0 L
0 10 20 30 40

FR-4 LENGTH (in)

10m 24 AWG CABLE ASSEMBLY
OUTPUT WITH MAX3984 AT 10.3Ghps
(PREEMPHASIS PE[1 0] = 11, OUT_LEV = HIGH)

MAX3984 toc17

30mVp-p/div

20ps/div

10m 24 AWG CABLE ASSEMBLY
OUTPUT WITHOUT MAX3984 AT 5Gbps

MAX3984 toc20

60mVp_p/div

50ps/div

Vp-p)

VERTICAL EYE OPENING (m

100 ones, 0101, OUT_LEV = high, 10in

VERTICAL EYE OPENING
vs. FR-4 LENGTH (5Gbps)

700 - -
PE[1,0]=00 IN_LEV=LOW, B
600 0in OF FR-4 AT THE INPUT |3
PE[1,0] =01 E
500
PE[1,01=10
400

PE[1,01=11
A

AR
NN

30

300

200

100

40
FR-4 LENGTH (in)

10m 24 AWG CABLE ASSEMBLY
OUTPUT WITHOUT MAX3984 AT 8.5Ghps

MAX3984 toc18

60mVp.p/div

20ps/div

10m 24 AWG CABLE ASSEMBLY
OUTPUT WITH MAX3984 AT 5Ghps
(PREEMPHASIS PE[1 0] = 11, OUT_LEV = HIGH)

MAX3984 toc21

30mVp_p/div

50ps/div
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5| i BF
S|H E4 IhéE
1 Veed FEL RS A, $2+3.3V.
2 IN+ BARH A LG, CML. %% AFE N HBLLS0Q ;1% .
3 IN- BARH A i, CML. %% AFE N FBLLS0Q 1% .
4,8,9 16 GND HL 3
5 OUT LEy | BHRIES R A, HAT20kQp H8 EAILVTTLIZ#. B0 TTL B P sliR 250, BRI Hh 920
- BOMTTLARHL TR, /0N H 20
6 PET BN E R A, B 10kQWNES ERALVTTLIB . %5 | B2 2057 T 2 45 41 457 14 45 12 7 0T
BN T B R A I T A
2 PED M E S A, B 10kQI R LR A LVTTLIE 46 . 125 | AR 243 351 1 28 42 Sl 57 1 Sme A A 2o
B v P R A R S
10 OuUT- Bl oo, CML. %% PLS0QUR 8 Ve -
1 OUT+ o B, CML. %% d PAS0QuG 8] Ve -
12 Vee? iR, H4+3.3V.
RIEME A, BA10kQMH EAILVTTLIE . B &aiiEasnt, 204 1/ 10mVpp;
13| TXDISABLE | it fiems 8 b s
i LOS {55 ZAHM, FURIFFHTTLRE . FE = 4TKQAGSNE E R IR B HLE b +5.5V).
L G5 R FLOS BRI, %4 o W . AR A 1 G Th AR, K LOSHL b .
B A, BA40kQIEE_ B (OLVTTLIE 5 . T80 A9 LOS fil 22 /A B A M L . 103~
15 IN_LEV FR-44Mzi, B E A TTL R AP s7R s s TR AILOS fil 2 /@ BRI HL - . 5% % FR-4 4 g5
UK ) TTLAR HLF-
— EP BRE, IRGREEVERE, 2R S TR B AR R HZ

FH
MAX3984 |1 — e ds . — AKX S A — 4 B B A] 3 Y
LOSH MM AL A . AR 1R LMo e, Joisav i@ k] ik
(19 U0 HL A AT R R A T B, MAX3984 1042
it 28 1k P T RE .

EaF
Bt i — > CMLA A BRI AT 4% () 39 0 15 AMAX3984,
10Gbps# 3T, H22 U (Y ] 5 2497 4 ] AR B2 10981 /9
FR-4PCBH#i#E. W LMEIN_LEV 5 E B KT, 3
I ] 3 1 2 -

10

WK Fhgs
Wahar g A WUREHME, 77 RIAME10K24 AWG. 100Q
FAFELAE, 8303 SHAYFR-4. OUT_LEV 5| i T i 84
g RS, 4OUT_LEV BRE, Wl K 1000mVpp; 4
OUT_LEV B &ht, Wi fE 4 1200mVp.p.

E5E%(LOS)

R At ALOSHERM, >R FASEHEMIT R, 7 246 L
FLPH (= 4.7kQ). LOS:@ T EHr i fHZE ] +3.0V £ +5.5VHL
. EROIREHIE, LOSH AR,

MAXIMN




1Gbps Z 10Gbps Fi JIEI 7175, BB EZEWIIE S

Vee2
MAXIV
10k Veez MAX3984
2 2
PEO . @ 4 Veeo
PET N \T\
CML )y PREEMPHASIS CML
IN- | ] _FXED_ 0 P L 0UT-
EQUALIZER ¥ 1 A
LOS
SIGNAL
DETECT
Veeo A
%mg Vo
IN_LEV *® ETTL< D
Vee2
%10@ Voo
TX_DISABLE ? E§
Veeo
20kQ Veeo
OUT_LEV . ET%
£
GND
4. TyRERE
IN_LEV 31 1% F LOS fil & /MR 4% I TR, 4IN_LEV Yod:: 0=
LVTTL & B P8 i 25 i, LOSfit & [ {8 1 300mVp.p; 4
IN_LEV HLVTTLAKH P, LOSfih % B {E A 100m Vp_p. X

i3 TX_DISABLE# il it 5, MAX3984 & {3t X PH Ty g,
— BAEIEILOS 500, JePf s . aniR e At (| e i
HIThEE, K LOSIHERE £ HI(IE S % X HTERAT).

MAXIMN

MAX3984 Befis B shis 55, fRESAE LB . A
fERE <A1 ThAE, LOSHIMIAE T — 4 FR M (= 4.7kQ)
HEERTTLE B8 Vee. TX_DISABLEFILOS 7E P #538
I Cu TR EBGERAE —R, EHEICMLA . a0 i
KLOS, WIScPA%HH . T2k E LA TRERT, LOSMZHL
BTTLIKHF. 4 TX_DISABLE#: & K H i, ATl
KA .
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MAX3984

1Gbps E 10Gbps i JIE I 5h75, A B HEW S

T H H PRV RIS o S TR A

£1. -40°CHH B B 4314

-40°CH1 B9 B8 AV #514%
MAX3984 REME TR TAETE0CC R 4+85°C, FI1FIH T 54

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Measured differentially at point B in
Figure 2; TX_DISABLE = low, 1100
OUT_LEV = high, PE1 = PEO = high
Different Output Swing (Note 1) Measured differentially at point B in mvp-p
Figure 2; TX_DISABLE = low, 920
OUT_LEV = low, PE1 = PEO = high
TX_DISABLE = high, PE1 = PEO = high 3.5
) Measured at point B in Figure 2;
Common-Mode Output (AC) TX_DISABLE = low, OUT_LEV = high (Note 2) 5 mVRmS
Random Jitter Measured at point D in Figure 3 (Note 3) 0.5 PSRMS
Source to IN OUTto PE1 PEO
load
3m,
24 AWG 0 0
Residual Output Deterministic 5m,
Jitter at 1.0Gbps (Notes 4, 5) 6-mil, 10in of |24 AWG 0 1 0.02 Ulp-p
FR-4
m, 1 0
24 AWG
10m, 1 ;
24 AWG
Source to IN OUTto PE1 PEO
load
3m,
24 AWG 0 !
Residual Output Deterministic 5m,
Jitter at 5.0Gbps (Notes 4, 5) 6mil, 10inof |24AWG| 0 0.12 Ulp-p
FR-4
m, 1 0
24 AWG
10m, 1 y
24 AWG
Source to IN OUTto PE1 PEO
load
3m,
24 AWG 0 1
RleS|duaI Output Deterministic . . 5m, 1 0 0.2 Ulp.p
Jitter at 8.5Gbps (Notes 4, 5) 6-mil, 10in of |24 AWG
FR-4
m, 1 0
24 AWG
10m, 1 y
24 AWG

12
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1Gbps Z 10Gbps Fi JIEI 7175, BB EZEWIIE S

F1. -40°C R HY BB 451 (4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Residual Output Deterministic 5m,
Jitter at 10Gbps (Notes 4, 5) 6-mil, 10in of |24 AWG

Source to IN OUT 1o PE1 PEO
load

3m,
24 AWG

1 0 0.25 Ulp-p

FR-4 7m‘
24 AWG

10m,
24 AWG

T
2!

E3:

iE4:
5

B A S0Q £1%, 000001111 1R 55555019 2.5Gbps BAR -

PEl = PEO = 24 PR K HUNE), S0 712 850Q +1%, 10Gbpsi#Z T 11001 1004 MR (S0% 1 3 ) . 3 T 3 i+ 848 i He s
LiTh

VaccM_RMs = RMS[(Vp + VN) / 2) - VDcew]
Hrr:

Vp = FEOUT+INE ML R, 5 /D 10GHZH 5 .

Vy = EOUT-M AR YRR, %2 /> 10GHZH 5 .

PARMS & 7 B A8 i HE B HL R (V acem_rus) -
0000011111457 5% 224 1) 10Gbps Btk , 100mVppZ2/r#5iE . IN_LEV = K, PE0 = PEl = &/ UM &AL F. 45
BT U #5(7.5GHz 58) 3k S RO 2545 H5 5 i mt i), ESHE3%E .
MR (46460): 100450, 10100 PRBS7. 1004~1. 0101. PRBS7.
Xt FFR-441 A7, i ATERE 8 NIN_LEV = 1848 s . B4R F-#, Amphenol (Ai%4#(160-2499-997) 24 AWG 5 5514 .
PR E R S B2 A SR BL B RID s AP Bl 2 25 . RS W R B (D) S5 A B R FE AT O, T AT R I
FEFE2H D s DI

MAXIMN 13
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MAX3984

1Gbps E 10Gbps i JIE I 5h75, A B HEW S

HIREE

LB ARAT R, VT X MAX3984 1y B 7™ A W 25 R M),
T IR SR e K HE v BB AR B, /N LR
X R 5 R T2 M e 5F . IR RAR AL AR Y
RATRESEUL Ve 5 I A, BT Voo 5 E R R — S HE
B AEEREmA . WLES, DOk s

RIER 5
WA IR A 165 | BT T QPN S 25 S ICHE fit T — M HBH
HUCAGETE , MAX3984 [ B S0 VR AE AL g Al B, DA
RBRIFHER. AXHESEHRENELZER, &
2 Maxim . 12510 HFAN-08.1: Thermal Considerations of
QFN and Other Exposed-Paddle Packages.

[«p}
=
o

6. OUT+HOUT-354 4 1 45 4

14

ol =
EOTREHR
Vcc1 Veex
Veet-1.5V
A ReuLLup
50Q
e ] 3 LVTTLIN
%509 W
IN- [} * l
T
A \1 """ =
5 9 GND
______ PIN NAME Veex  [ReuiLup (kQ)
IN_LEV Veet 40
= OUT_LEV Veco 20
GND TX_DISABLE, PEO, PET Veeo 10
5. IN+/IN-ZE50 57 A 2544 N
F FRALH 7. LVITL44 5 A %51
Veeo
LOS
50Q 50Q
[ out+
] our- 1T
GND

B8, (75 Z k40 MZER Rt 1

MAXIMN




1Gbps Z 10Gbps Fi JIEI 7175, BB EZEWIIE S

BRT (FRE B (4E)

5 BLADE i BACKPLANE . SWTCH i
: 133V b P £33V -
5 — DCDSABLE Ve | SN o — os|- 5
E —Peo i o PED [~ ;
; o s o o | 5
- e MAXIMN D ; MAXIMV o ;
: - MAX3964 i ' MAX3984 n :
[ owmon | 60 | e ¥ ;i LBV =600 oo |

OR : v OR :

SERDES | gopur~ | U L 001uF s WLV =401 | SERDES

T —] —{ e ouTs ; || e ours —{ — e

ne t— {1 oo OUT- | || - oo oo E
i 0.0ty T i 0.01yF o T 0.01yF ;
: 001F 23 i 001uF i B3 001F 5
5 Axe —] —{our+ e || o Vee e | 1o :
A —] —our- - { { s our- - 7
: 00WF | ey ' 0.01uF P g 001 5
g MAXIMN L i MAXIW :
E Voo | — PE1 MAX3984 E E L0S MAX3984 PET | Ve E
: OR o v OR ;
: GND | —{ IN_LEV o o IN_LEV |~ | GND ;
E ~our_tev i i OUT_LEV |~ 5
E — 105 6D i GND TX_DISABLE |- ;
5 = | | = s

MAXIMN 15
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MAX3984

1Gbps E 10Gbps i JIE I 5h75, A B HEW S

5| E BHEE
PROCESS: SiGe Bipolar
=
TOP VIEW = 3
o = w D|
5 =z S £
+ 160 1151 i14r gy
veer [ 187 112 Ve
M2 mmam O
R MAX3984UTE Do
IN-13 0 110 ouT-
GND| 4 o F 7|>7*J 19 JGND
{5t oie: i7i is!
= — f=1 o
T B £ 2
| (&)
5
o
THIN QFN-EP
(3mm x 3mm)
*THE EXPOSED PAD OF THE QFN PACKAGE MUST BE SOLDERED
T0 GROUND FOR PROPER THERMAL OPERATION OF THE MAX3984.
16 MAXI/MN




1Gbps Z 10Gbps Fi JIEI 7175, BB EZEWIIE S

ot o
Izl .G
AR B R B SRS AT REASSE Il RS . AN it i 36 /M5 B, 11575 1 www.maxim-ic.com.cn/packages. )
wn
i
A E pETaL A [ % E" _IZ__
E/2 \ =
1Q\_! ND-1) X ] |_|_| L?U I-i-l l’DZ/Z g
D/2 AAIfO\A —L——E J — d
> 1] ﬁ______g l?—__—é‘ _':__'_|_ DL &
— (- T
N\ T
! — o [ERHEE Hullnli A
A\ \NDEX AREA/ b - KJ i \ reendil
(0/2 X E/2) € 2x [S]o15[C] —| 4 —lez = Npn gD
JOP VIEW D ——
BOTTOM VIEW
A ¢ ¢

NX
|//|o.10|i ELo.os Ic] (R IS OPTIONAL)
A1l L | i L
| i i |

- =1+ \TBQMINAL np/ -+
DETAIL A

SEATNG PLANE DRALLAS /1 A X I/

SIDE_VIEW TME: pACKAGE OUTLINE

8,12, 16L THIN QFN, 3x3x0.8mm

APPROVAL TOGUMENT GONTRGL NO. REV. |1
—DRAWING NOT TO SCALE- 21-0136 | A

MAXIMN 17
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MAX3984

1Gbps E 10Gbps i JIE I 5h75, A B HEW S

#HERGEEE
(R FORME (I B E T REA R B R RS, WRF A 3 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

o]  sLa 12 3x3 16l 3x3 EXPOSED PAD VARIATIONS
REF. | MIN. [NOM. [MAX. | MIN. [NOM. [MAX. | MIN. [NOM. [MAX. ™ =
RS PIN ID JEDEC
A 070 [075 [0.80 | 0.70 | 0.75 |0.80 | 0.70 | 0.75 | 0.80 CODES o Tiom T T Trom T
b 10251030035 | 0201025 /030 | 020025 0.30 TQ833-1 025 [070 [125 [025 [o070 [1.25 [ 03sxa5s [weec
D _[290]300}310 {290 300 |310 | 290 ]300 |3.10 T1233-1 095 | 110 | 125 | 095 | 110 | 125 | 035x45° | WEED-1
E [290]300 310 [290 ) 3.00 | 310 | 2.90 ] 3.00 | 3.10 T1233-3 095 | 110 | 125 | 095 | 110 | 125 | 0.35x45° |wEED-1
s 0.65 BSC. 0.50 BSC. 0.50 BSC.
12334 095 |1.10 | 125 | 095 [1.10 | 125 | 0.35x45° | wEED-1
L o35 Jos5 075 [ 045 Jo.55 Jo.e5 [ 030 o0 Jos0
N S ” — 16332 095 |1.10 | 125 | 095 [110 | 125 | 0.35x45° |weED2
= > 5 " T1633F-3 | 065 [o080 |0.95 | 065 [080 | 095 | 0225x45° | weEp-2
NE 2 3 , T1633FH-3 | 065 |080 [095 [065 |080 095 |0225x45° |weED-2
at | o Jooz [o0s | o Jooz 005 | o Jooz[o0s T1633-4 095 | 110 [125 [ 095 [110 | 125 | 0.35x45° | weED-2
2 020 REF .20 REF 0.20 REF 16335 095 | 110 | 125 | 0.95 | 110 | 125 | 0.35x45° | weED-2
k Joos | - [ - Joas [ - T - Joas] - T -
NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS THE TOTAL NUMBER OF TERMINALS.
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.
DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
& DRAWING CONFORMS TO JEDEC M0O220 REVISION C.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. I As v,
11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. @ /VI /J‘I/VI

12. WARPAGE NOT TO EXCEED 0.10mm.

TE: pACKAGE OUTLINE
8, 12, 16L THIN QFN, 3x3x0.8mm

APPROVAL TOGUMENT GONTROL NO. REV. |
—DRAWING NOT TO SCALE— 21-0136 | A

Maximit =R iS4k

1b= 83281548 HBEZmHAL 100083
EHIE: 8008100310

BiE: 010-62115199

f£E: 010-6211 5299
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