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MAX3744/MAX3745

# RSSIfI 2.7Gbps SFP
BE AR

ABSOLUTE MAXIMUM RATINGS

Power-Supply Voltage (VCC) .vvvvvvvevieiiiiiiiiiii -0.5V to +6.0V Continuous Input Current (FILTER).........ccccoeene. -8mA to +8mA
Continuous CML Output Current Operating Junction Temperature Range (Ty)....-55°C to +150°C

(OUT+, OUT=) ciiiiiiceeeeee -25mA to +25mA Storage Ambient Temperature Range (TsTg) ...-55°C to +150°C
Continuous Input Current (IN).........ccooeiiiiiiiins -4mA to +4mA Die Attach Temperature...........cccoovoioiiiiiiiie +400°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.

ELECTRICAL CHARACTERISTICS

(Vce = +2.97V to +3.63V and Ta = -40°C to +85°C. Typical values are at Vcc = +3.3V, source capacitance (CiN) = 0.85pF, and Ta =

+25°C, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Current Icc Including CML output current (Iin = 0) 28 41 mA
Input Bias Voltage 1.0 \
Input Overload (Note 3) 2 mApP-p
CIN = 0.85pF, BW = 933MHz 206
CIN = 0.85pF, BW = 2.1GHz 330 430
) CIN = 0.85pF, BW = 18GHz 620
Input-Referred Noise IN NARMS
CIN = 0.85pF, BW = 933MHz 206
CIN = 0.6pF, BW = 2.1GHz 300 380
CIN = 0.6pF, BW = 18GHz 550
Differential Transimpedance Differential output, IIN = 40uAAVE 2.8 35 4.5 kQ
) ) -3dB, CiN = 0.6pF 1.8 2
Small-Signal Bandwidth (Note 3) BW GHz
-3dB, CiN = 0.85pF 1.6 1.8
Low-Frequency Cutoff -3dB, input current = 20pAavEe (Note 3) 30 kHz
100pAp-p < input < | 2.1Gbps, K28.5 pattern 14 31
Deterministic Jitter by 2MAP-p 2.7Gbps, 231-1 pattern 24 ospp
(Notes 3, 5) 10uAp-p < input< | 2.1Gbps, K28.5 pattern 10 16
100pAP-p 2.7Gbps, 231-1 pattern 20
Filter Resistance 510 580 690 Q
Differential Output Resistance
(OUT+, OUT) P 85 100 115 o
\l\//loalgrg:m Differential Output VoD I\;]Cpcut(;u?siAiﬁ\l/iﬁ]i?:;p:t;zr)mnat|on 50Q to 220 280 400 mVpp

MAXIMN




ELECTRICAL CHARACTERISTICS (continued)

# RSSIHJ 2.7Gbps SFP
B A &=

(Vce = +2.97V to +3.63V and Ta = -40°C to +85°C. Typical values are at Vcc = +3.3V, source capacitance (CiN) = 0.85pF, and Ta =
+25°C, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Single-Ended Output Common- . B
Mode Minimum Level (MAX3744) Relative to Vee, i = TmAAvE 540 490 mv
O [ 1 1
Output Data Transition Time l(rlllthJ; ;)ZOOUAP"P 20% 10 80% rise/fall time 80 140 ps
. . Frequency < 1GHz 17
Differential Output Return Loss 1GHz <1 <o0n 10 dB
z < frequency < z
. L IN=0 f < 1MHz 46
Power-Supply Noise Rejection PSNR (Note 6) MRz <f < T0MH > dB
z<f< z
RSSI Gain (MAX3744) ARssl | (Note 7) 21 AIA
- o 10log(ARssI/ARsSI-NOM) where ARSSI-NOM =
RSSI Gain Stability (MAX3744) ARss! at 3.3V, +25°C (Note 3) 0.24 dB

Note 1: Die parameters are production tested at room temperature only, but are guaranteed by design and characterization from

-40°C to +85°C.

Note 2: Source capacitance represents the total capacitance at the IN pad during characterization of the noise and bandwidth para-

meters.

Note 3: Guaranteed by design and characterization.

Note 4: Input-referred noise is:

( RMS output noise \
| Gain at f=100MHz)

Note 5: Deterministic jitter is the sum of pulse-width distortion (PWD) and pattern-dependent jitter (PDJ).
Note 6: Power-supply noise rejection PSNR = -20log(AVouT / AVcc), where AVourt is the differential output voltage and AVcc is the

noise on Vcc.
Note 7:
Apss) = lout_cm(in = 400uA) -lout_cmllin = OuA)
400uA
| |
where loyt_cm = w

RSSI range is from |y = 6uA to 500uA
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MAX3744/MAX3745

# RSSIfY 2.7Gbps SFP

B A S

AT (E4FE
(Vce = +3.3V, CiN = 0.85pF, Ta = +25°C, unless otherwise noted.)
INPUT-REFERRED NOISE INPUT-REFERRED NOISE
vs. TEMPERATURE vs. TEMPERATURE FREQUENCY RESPONSE
800 = 800 ; 5 7 g
UNFILTER ] BW =2.1GHz E 3
2 70 i oz E 70 :
£ < \
g 600 52 600 .
E] Cin=1.5pF =] 5 \
o o =
% 500 Cin = 0.85pF g 500 = \
5 & Cn=15pF | L] 60
o 400 Civ =0.5pF & 40 | ‘
2 IN=0p 2 | Civ=0.85pF 5 M
— 300 = 300
—""| Cin=0.5pF
200 200 L | 50
4 -2 0 20 40 60 80 100 4 20 0 20 40 60 80 100 oM 100M 16 106
TEMPERATURE (°C) TEMPERATURE (°C) FREQUENCY (Hz)
DETERMINISTIC JITTER SMALL-SIGNAL TRANSIMPEDANCE EYE DIAGRAM
vs. INPUT AMPLITUDE vs. TEMPERATURE INPUT = 20uAp-p, DATA RATE = 2.1Ghps
50 - 75 N - - - - MA>(374>4 toc06
g I; i : K28-5 PATTERN
T 40 ER E
g ]
= 2
E 5 "
5 2.76Gbp SONET = sy
o L =] mV/div
5 \// “ h ._/ a
= 2 =
= LN 2
= 216Gl =
& 0
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MAX3744 toc07 MAX3744 toc08 MAX3744 toc09
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# RSSIAY 2.7Gbps SFP
GREM A

HATEHFE (%)
(Vce = +3.3V, CiN = 0.85pF, Ta = +25°C, unless otherwise noted.)
SUPPLY CURRENT DC TRANSFER FUNCTION
DIFFERENTIAL S22 vs. FREQUENCY vs. TEMPERATURE (VFiLT = 0V)
0 - 70 200 o
|§ 150 g
5 z 60 ’—-Ig
MAX3744 = z 5 210 /]
-10 = E /
8 P % S 0 g %
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g " % 3 g !
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toc’
550 - 40 = - -
Ta=-40°C E E : 223-1 PRBS v
500 5 35 5 ;
= / z z
2450 Ta=185°C z 30
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> o
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MAX3744/MAX3745

# RSSIf 2.7Gbps SFP
B A &=

51 EIi A
MAX3744/
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BERE
1,3 Vee U H
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4 IN TIA% A - R EH G S 85 S5 R A s s .
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— \\\—e — "\ \\—e
TRANSIMPEDANCE TRANSIMPEDANCE
AMPLIFIER AMPLIFIER 50 50Q
- OUT+ - OUT+
" {>“ Lo ™ {>" - our-
Vo 50Q 50 Voo
DC CANCELLATION . DC CANCELLATION
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MAX3744/MAX3745 J& Jg 38 % 515 2.7Gbps 1y SFF/SFP
Wi % A5 B s v A BBEL BCOK . HC O AE B D BT R
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# RSSIHJ 2.7Gbps SFP
LA A S

AMPLITUDE

TIME
M i : QUTPUT (SMALL SIGNALS)
OUTPUT (LARGE SIGNALS)

[&]2. MAX3744/MAX3745 IR I fi 11
FE [ERL K75
HHLFE K % 2 1 8 4 T R A O 2200

E IH BRAE B
UL T B e 0 PR 50 05t T B A S S (18] 3) A9 L TR
IFo M RRHEGE il A S AL T BE K R 2R VS B
L, AL, FEAR T KA AR S ARG K TE SR L. HW
B HRL I SR I P AR AN, IR B TE R SRR

% H 28 g8
i % o BRI T 2RO DU G RS . BEZR shas N
UK 3 OUT+ 1 OUT- 8] 19 100Q 22 4% fi# ik it . MAX3744
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SOQHLEHL £ Vec. MAX3745 AREYRh H M HE 4 1Y 50Q 4%
A (B0, R R AT R Sh A 1Y 50Q CML fii A .
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A5 55 MAX3748ABLG M, #2408 — 4> Xt =% 1
RSSIHL .
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MAX3744/MAX3745

# RSSIf 2.7Gbps SFP
B A &=

MAX3744 Al B R 2 M6 RS TIm i, IR
AR R 7 30U S B . MAX3748A RSSI A i e % il
G S IN+ L IN- B30 T, S0 AR
HLIT A X6 3t 2 2% W A . X RO SO S SR TIA
EHE AR A . HW R 451 TO-46 F2lic k.
MAX3748A ) RSSI fiii tH % #% ] DS1858/DS1859 SFP %
i BB A T, DU R B S B R 16 L F .
DS1858/DS1859 @ i — 4~ 2 £k 42 11 kSt 3 e 2 19 =ML 41t
Bz o A5 . DS1859 fu AT S AL I 4 #  A
R HE

MAX3744 Fl MAX3748A &3 T Hifb, 7E06 B 4R T
Bt A I 6uA £ S00uAJEE KN, FIkE LT 2.5dB W
RSSIFasEM: . ABEF| RAERE, Maxim 8 AE BT 2R 1
I 3 (6p A) IS 3 (5005 A) 10 8] PR 32 17 322 i o SR Ao

MAX3744/MAX3745 W F 228 SMAFS EEA K.
TE5 OGN & — R TAERS, A A5 R AT 38062 &
FH G M TE A Sk R 7R. B 6FIRT KW TRXMER, A8
F 2R MAX3744 IMAX3745 e T BsRKE 5 Ty 36 546 SRy A
f5%5. (=% M H%id HFAN-3.0.0: Accurately Estimating
Optical Receiver Sensitivity.)

o RE BRI ITE
MAX3744/MAX3745 97 5 % i A RMS M 75 HL i (IN) 3l
WO E TR REUE . IR 1E-12 M9 R SEIRG R
(BER), fEMitb UG 2R T 14.1 . HT-H6TFENk LR
WA REE, oTh AR

141 x IN(e + 1)
2p(e = 1)

A E = 10log 1000 |dBm

Hrr, p oy A/W ARG H AR SRR, I MO SRR
RMS HLIT -

TEW 2 RGP ShALERY 0L T . MAX3744/MAX3745 it
REFE ZMd KA, Bl 4RfE. Do St 4w HT- 32
FA I ARG, W BTR

2mARMS(re + 1)
2p(re = 1)

i## = 10log 1000|dBm

MAX3744/MAX3745 H. 4 & ¥ 45, i A5 5 &
50 Ap_p B ¥ BR Hl % H . MAX3744/MAX3745 TAEM
ARG B (10% 2t %) ANt

st = 10log] 22MARMS(e +

1000|dBm
2p(e = )
PARAMETER SYMBOL RELATION
Average power Pava PavG = (Po + P1)/2
Extinction ratio re re =P1/Pg
Optical power of a 1 P1 P1=2PavG(re) / (re + 1)
Optical power of a zero Po Po = 2PavG / (re + 1)
Signal amplitude PIN PIN = P1 - Po; PIN = 2PAvG(re - 1) / (re + 1)

Note: Assuming 50% average duty cycle and mark density.
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Sy = A BB L B H U ML S AR T = Cpp
AV/AL, BEHLTE 6 B 038 R BUE (Cpp Mt =10
HIZF). MAX3744/MAX3745 MU IR, 25 4 — A 4h o5
MU, IR PG IZ 75 (5 LI AT HL R .

# RSSIHJ 2.7Gbps SFP
LA A S

HL R IR 7 B 7 A P F DR AE Cppprpr 1 Cpp Z AISTBL
55 H JRE TR G I R AR LT O (fEE DR A FLA T
e KT AR A )
INoise = (VNoisE)(Cpp) / (REILTER)(CFILTER)
O EIA VRN R R, DU AL R o I D A A
CriLtER = (VNOISEXCpD) / (REILTER)(INOISE)
BIan, 5 KW L = 100mVp.p » Cpp =0.85pF, Rpp TER =
6009 H Inorsg # 4% 4 350nA
CriteR = (100mV)(0.85pF) / (6009)(350nA) = 405pF

HE 2%

ik B LG SRR B TAE , MAX3744/MAX3745
ME e R B . W% (R SLE SR, R A
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MAX3744/MAX3745

# RSSIf 2.7Gbps SFP
B A &=

BRENE
AKX
GND MAX3744
| MAX3745
0.03in
(0.76mm)
GND N.C.
L 0.05in -
o (1.26mm) =
K24 A4R BH1EE
pap | COORDINATES (um) COORDINATES (um) TRANSISTOR COUNT: 301
X Y PROCESS: SiGe Bipolar

1 14 495.6 SUBSTRATE: ISOLATED
2 0 336 DIE THICKNESS: 0.014in +0.001in
3 0 224
4 0 112
5 0 0
6 494.2 1.4
7 865.2 1.4
8 1005.2 1.4
9 1005.2 495.6
10 490 495.6
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