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ABSOLUTE MAXIMUM RATINGS

Supply Voltage at Vcc, VecouT

(VEE, VEEOUT = 0V) oo -0.5Vto +7V
Current into OUT+, OUT- -40mA to +160mA
Differential Output Voltage (OUT+ to OUT-) ......... -3.3Vto +3.3V
Voltage at PB1, PB2, PB3,

IN+, IN-, OUT+, OUT-, TX_DISABLE......-0.5V to (Vcc + 0.5V)
Voltage at TCMIN, TCNOM, TC, MODSET, MON ....-0.5V to +2V

Continuous Power Dissipation (Ta = +85°C)

24-L ead Thin QFN (derate 20.8mW/°C

ADOVE +85°C) it
Operating Junction Temperature Range
Die Attach Temperature...........coccooviiiiiiiiiii
Storage Temperature Range .............ccccoceeeen.
Lead Temperature (soldering, 10S) ..........cccccovviveiinenn...

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

(Load as specified in Figure 1; Vcc = +2.97V to +5.5V (at the Vcc pins); VEE, VEEOUT = OV; Ta = -40°C to +85°C, unless otherwise
noted. Temperature coefficients are referenced to Ta = +25°C. Typical values are at Vcc = +3.3V, Ta = +25°C, unless otherwise

noted. Dice are tested at Ta = +25°C only.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Data Input High Voltage Referenced to V¢, DC-coupled input -1.165 -0.880 Vv
Data Input Low Voltage Referenced to V¢, DC-coupled input -1.810 -1.475 \
Supply Current Icc (Notet) 30 39 mA
Input Current at IN+ or IN- -50 +50 pA
Ta =-40°C 110
?N“g?gng =898RI o5 124
Ta = +85°C 139
Modulation Current Ta =-40°C 14 mA
sy o0 [m=sasrc 2
Ta = +85°C 22
(Note 3) 66.0 75 84.5
PB1, PB2, PB3 = (open, open, open) 0.368 0.400 0.451
Prebias Voltage PB1, PB2, PB3 = (VEE, VEE, open) 0.575 0.625 0.696 V
PB1, PB2, PB3 = (VEE, VEE, VEE) 0.848 0.925 1.026
o Maximum tempco (TC open) 12,000
Iﬂeorgﬁgf;éf%&?s:;olem of Nominal tempco (TC shorted to TCNOM) 3600 ppm/°C
Minimum tempco (TC shorted to TCMIN) 2500
Prebias Resistor RPREBIAS 66 78 a0 Q
TX_DISABLE Resistance Resistance to VEE (Note 4) 50 65 100 kQ
TX_DISABLE High VIH 2.0 \
TX_DISABLE Low ViL 0.8 V
Monitor Gain 'FQ"MO(;“ [;slgofii}i,\%os T<C1|\./I1I\l\/ly 0.92 1 108 | AA

Note 1: RmoDseT = 1kQ. Excludes lout+ and lout-, TX_DISABLE high or low.

Note 2: TC connected to TCMIN.

Note 3: Vcc = +3.3V, VLED = 1.55V, prebias voltage programmed at 0.625V (nominal), Ta = +25°C. RMODSET = 1k, (programs

approximately 80mA), TC connected to TCNOM.

Note 4: The TX_DISABLE pin is internally pulled low. The driver is enabled when TX_DISABLE is left open.
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270Mbit/s SFP LED K5 1/¥

AC ELECTRICAL CHARACTERISTICS

(Load as specified in Figure 1, unless otherwise noted. Vcc = +2.97V to +5.5V (at the Ve pins), RMODSET = 1kQ, Ta = -40°C to
+85°C. Input data edge speed = 1ns (typ), PB1 = PB2 = VEg, PB3 = open. Typical values are at Vocc = +3.3V, TC connected to

TCNOM, Ta = +25°C.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Data Input Range Differential input 500 2400 | mVp.p
Output-Current Edge Speed 20% to 80%, input is a 12.5MHz square wave 300 615 1230 ps
Output-Current Pulse-Width
N -
Correction (PWC) ote 6 80 ps
Output-Current Data-Dependent DJ 266Mbps (Note 7) 140 0
Jitter 155Mbps (Note 8) 150 250 PP
Random Jitter RJ 3 PSRMS
TX_DISABLE Assert Time {off | 1ime from rising edge of TX_DISABLE to 0.01 0.5 us
output at 10% of steady state
TX_DISABLE Negate Time t on Time from rising edge of TX_DISABLE to 0.01 05 us
output at 90% of steady state
Power-On Time *init Time from Vcc > 2.97V to output at 90% of 0.1 > ms
steady state
Note 5: AC characteristics are guaranteed by design and characterization.
Note 6: PWC = (widthCURRENT ON - WidthCURRENT OFF) / 2.
Note 7: Test pattern is a K28.5 (0011 1110 1011 0000 0101) transmitted at 266Mbps.
Note 8: Test pattern is equivanlent to a 218 - 1 PRBS containing 72 consecutive zeros or 72 consecutive ones.
Vee
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0.1uF
ouT- oUT+ ouT- UT+ |_
ouT-
50Q
M AXI/ NI M AXI
MAX3967 MAX3967 MAX3967 0.1uF 50Q
SWITCHING DIODE
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DC ELECTRICAL LOAD DC ELECTRICAL LOAD AC ELECTRICAL LOAD
(EXCEPT PREBIAS VOLTAGE) FOR PREBIAS VOLTAGE
1. MAX3967MDEHEREaR
MAXI/W 3
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RESEIFIE
(MAX3967ETG in Maxim evaluation board, Vcc = +3.3V, PB1 = PB2 = VEEg, PB3 = open, TC connected to TCNOM, RMODSET = 1kQ,
Ta = +25°C, unless otherwise noted.)
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MAX3967 tocO - MAX3967 toC_U_H MAX3967 m_c!)i}

500ps/div 1ns/div 1ns/div

PATTERN = 2'- 1 PRBS RECEIVER BW = 200MHz, V¢ = 2.97V, Tp = +85°C, RECEIVER BW = 200MHz, V¢ = 5.5V, Ta =-40°C,
Pave =-17.1dBm, PATTERN = 2°'- 1 PRBS Pave =-15.8dBm, PATTERN = 2°'- 1 PRBS
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) ==
EEESERFE(RE)
(MAX3967ETG in Maxim evaluation board, Vcc = 3.3V, PB1 = PB2 = VEg, PB3 = open, TC connected to TCNOM, RMoODSET = 1kQ,
Ta = +25°C, unless otherwise noted.)

EYE DIAGRAM (OPTICAL) EYE DIAGRAM (OPTICAL) RANDOM JITTER
155Mbps 155Mbps vs. TEMPERATURE
MAX3967 tocl v MAX3967 \om. 6 o
5 \\ é
Z 4 N | V=33V
= AN MAXIMUll\/I TEMPCO
2]
s 3 \\K
=
é ) I~
<< __
o s
1 1
Voo =5.0V
: : 0 MINIMUM TEMPCO
1ns/div 1ns/div 0 10 20 30 40 50 60 70 80 90
RECEIVER BW = 200MHz, Vg = 5.5V, Ta = +85°C, RECEIVER BW = 200MHz, Voo = 2.97V, Ta=-40°C, AMBIENT TEMPERATURE (°C)
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TX_DISABLE NEGATE TIME TX_DISABLE ASSERT TIME
MAX3967 toct MAX3967 tocl
LED LED
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AN DR
M AXI/
PECL . " MAX3967
OUTPUT
50Q
Veg -2V
Vee

R ammaxam

MAX3967
—| IN+

RF OR NON-PECL
OUTPUT

Vee | R1 R2
33 | & | 130 =
50 | 68 | 180

SINGLE-ENDED TERMINATION IS SHOWN. IN- SHOULD BE TERMINATED SIMILARLY.

3. AND#IE

PTV—23ViEHR
DAVYRITF2 T4
MAX3967(1CI3. BIVMEFEMERETOIEATITZTIE—
DAVHEBAINTWE Y, R—ILIR>T a4 Ik %
FALTERDATHIAITHERLTLLZS . DT VD
ROTA VI EFBESHBEIT. FRZELEZT, /NU R
YA ZIE. 4mil x 4mil(100pm)Td ., 1 DEZ T
BE15mil(375um)TY,

MAXIMN

TIORKR=ZXRINY BINyo—2

24 QFND IO ZR—X R/ Rid. ICHhoEAERE
ITBEHIC. BIBTOEThO TRWNVERERZFR L TLN
x9,

Fv 7155
TRANSISTOR COUNT: 327
SUBSTRATE CONNECTED TO VEE
PROCESS: BIPOLAR

DIE THICKNESS: 15 mils
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I
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DATA I
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i PB1  PB2 PB3 TCMIN TCNOM TC  MODSET 1
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c
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SFF TRANSMITTER WITH DISABLE
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e

@

DISABLE —

PECL
DATA

Vee Vecout
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ouT-
IN+ W AXI ouT+
MAX3967
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MON VEEouT
Vee

PB PB2  PB3 TCMIN TCNOM TC MODSET

1
LT by
L Rrg* RmoDSET

*OPTIONAL COMPONENT

SFF TRANSMITTER WITHOUT DISABLE

PECL
DATA

Voo FERRITE BEAD
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TX_DISABLE
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IN+ IMNAXI/WN OUT+
MAX3967
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MON Vi
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FYITDIRIS T« INY FOREEE
PAD COORDINATES (um)
TX_DISABLE
Vee T NumBer | PADNAME X v
i L i BP1 TCMIN 0 1464
—_ " . BP2 TCNOM 0 1268
o BP3 TC 0 1060
— BP4 PB1 0 876
f i [ MODSET BP5 PB2 0 744
i i BP6 PB3 0 560
7 MON BP7 VEEOUT 0 116
PB1 —| : BP8 VEEOUT 0 0
. BP9 OUT+ 180 0
PB2 ] 1.83mm BP10 OUT+ 296 0
(72.0 mils)
BP11 ouT- 480 0
PB3— = 1 1. BP12 ouT- 596 0
BP13 VccouTt 804 0
BP14 Vccout 804 124
BP15 Vee 804 528
y - y BP16 MON 804 1032
FOUT coout BP17 MODSET 804 1240
Veeour — : o | 10 é — Vocour BP18 vee 804 1464
= - Y BP19 IN- 624 1464
0,0
0,0) B BP20 IN+ 492 1464
. 1.17mm . BP21 TX_DISABLE 308 1464
1 mil
(461 mils) BP22 VEE 176 1464
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) VEE By [ (X B =
z
INDEX AREA |‘_°/ 2 o 'k’f_z/ I PN A DA |G
(D/2 X E/2)—\ N aos[c = N (0.35 X 457 3
/A 1 | Uf 130 orjd N
: % - =
A JEZ/Z
[al 3 / l E (NE-1) X Es E2
[ 5
L:_'_;;
pETAL A—" !|J!'||_||_||_||J!'|_|*-
B = ¢ |
g -—I (ND-1) X [€] I—-
OP VIEW BOTTOM VIEW
¢ ¢
_/_]\ (RIS OPTIONAL)
r | T
s | [ [I]]] AN
ToolE] E : \TERIINAL 'IP/ [)
0101¢ EVEN TERMINAL ODD TERMINAL
i
ABDkek | nnonon T SEATING PLANE
Alp2 él ALLA
SIDE_VIEW (DRALLAS /I AN X1 /VI
- PROPRIETARY INFORMATION
T pACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
— 210130 | ¢ |
PACKAGE
PART PACKAGE TYPE CODE
24 thin QFN
MAX3967ETG (4mm x 4mm x 0.8mm) T2444-4
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MAX3967

270Mbit/s SFP LED FS517¥
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 121 4x4 16L 4x4 20L 4x4 24L 4x4 orC. 02 E2 DOWN
REF, | MIN. [NOM. | MAX, | MIN. | NOM. | MAX. | MIN | NOM, | MAX.| MIN. | NOM. | MAX, CODES MIN, | NOM. | MaAX. | MIN. | NOM, | MAX. |ALLOVED
A 0,70 | 0.75 080|070 | 075 | o080 | 0.70]| 0.75 | 0.80 | 0.70 | 0.75 | 0.80 Ti244-2 195 | 210 | 225 | 195 210 | 225 NO
s | 00 [002 [005[ 00 |o0o2 [005 | 00 [002 [ 005] 00 [0z | aos TI244-3 | 195 | 240 | 225 | 195 | 210 | 225 | YES
A2 0.20 REF 0.20 REF 0.20 REF 020 REF Ti244-4 195 | 210 | 225 | 195 210 | 225 NO
b 0.25 |0.30 035|025 | 030 | 035 | 0.20 | 025 | 0.30 | 0.18 | 0.23 | 0.30 T1644-2 195 | 210 | 225 | 195 210 | 225 NO
D |390[400 | 410 [3.90 | 400 | 440 [ 350] 400 | 410 |3.90 [ 400 [ 410 T1644-3 | 195 | 210 |225[ 195 | 210 [2e5 | YES
E 390 | 4,00 | 410 | 3.90 | 400 | 410 | 3.90 4.00 | 4.0 | 3.90 | 400 | 410 T1644-4 195 | 210 [225( 195 | 210 (225 NO
e 0.80 BSC. 0.65 BSC. 050 BSC. 0.50 BSC. Te044-L | 195 | 210 | 225 | 195 | 210 | 225 | NO
k Joas| - | - Joas| - | - |oas] - | - |oes| - | - T2044—2 | 195 | 240 | 225 | 195 | 210 | 225 | YES
L 045|055 | 065|045 | 055 | 065 | 045|055 | 065| 0.30 | 0.40 | 0.50 T2044-3 195 | 210 | 225 | 195 210 | 225 NO
N 16 20 24 T2444-1 245 | 260 | 263 | 245 | 260 | 263 NO
ND 3 4 s 6 Tea4a-2 | 195 | 240 | 225 | 195 | 210 | 285 | YES
NE 3 4 S 6 T2444-3 245 | 260 | 263 | 245 | 260 | 263 YES
Jed WGGB WGGC VGGD-1 WGGD-2 Te444-4 | 245 | 260 | 263 | 245 | 260 | 263 | NO
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994,
2. AL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
/A THE TERNINAL #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\ DIMENSION b APPLES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 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. @DALLAS /VI/JXI/VI
/B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444—1, T2444—3 AND T2444—4. TIE s

12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV.
21-0139 C 2/2
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