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ABSOLUTE MAXIMUM RATINGS

Power-Supply Voltage Range (Vce, Vcco) ... -0.5V to +7.0V
Voltage at FILTER, RSSI, IN+, IN-, CZP, CZN, SQUELCH,

INV, VTH [TSPITIRPTRP -0.5V to (Vcc + 0.5V)
TTL Output Current (LOS, LOS) ...oooieiiiiiiiiieee +9mA
PECL Output Current (OUT+, OUT-, SD) ........
Differential Voltage Between CZP and CZN....

Differential Voltage Between IN+ and IN-.............

Continuous Power Dissipation (Ta = +85°C)

20-Pin Thin QFN (derate 16.9mW/°C above +85°C) ....1099mW
Operating Junction Temperature Range (die).....-40°C to +150°C
Die Attach Temperature..........ccccooeiviiiiiiiiiiceeeee
Storage Temperature Range...........
Lead Temperature (soldering, 10s)

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 +5.5V, PECL outputs terminated with 50Q to Vce - 2V, R1 = 100kQ, Ta = -40°C to +85°C, unless otherwise noted.

Typical values are at Vcc = +3.3V, Ta = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Supply Current PECL outputs open 22 45 mA
LOS Hysteresis Input = 4.0mVp-p (Note 2) 3.0 5 8.0 dB
Squelch Input Current 27 100 pA
PECL Output-Voltage High (Note 3) -1085 -880 mV
PECL Output-Voltage Low (Note 3) -1830 -1550 mV

Input = 7mVp-p or 90mVp-p, 0°C to +85°C -3.0 +3.0 dB
LOS Assert Accuracy

Input = 7mVp-p or 90mVp-p, -40°C to +85°C -3.6 +3.6 dB
Minimum LOS Assert Input 2.7 mVp-p
Maximum LOS Deassert Input 143 mVp-p
Input Sensitivity (Note 4) 1 4 mVp-p
Input Overload (Note 4) 1500 mVp-p
TTL Output High RLos = 4.7kQ to 10kQ 2.4 3.0 \
TTL Output Leakage (Note 5) 1 20 PA
TTL Output Low loL = 800pA 0.2 0.5 \
Data Output Transition Time 20% to 80%, Input > 4mVp-p (Note 4) 0.35 0.8 1.20 ns
Pulse-Width Distortion Input > 4mVp-p (Notes 4, 6) 50 250 ps
LOS, SD Assert/Deassert Time CFILTER = 0.01uF 10 us

Note 1: Dice are tested and guaranteed only at Ta = +25°C.
Note 2: LOS hysteresis = 20log(VL0S-DEASSERT / VLOS-ASSERT)-

Note 3: Relative to supply voltage (Vcco).

Note 4: AC characteristics are guaranteed by design and characterization.
Note 5: Input < LOS threshold (LOS = HIGH), V| os = 2.4V.

Note 6: Pulse-width distortion = [(width of wider pulse) - (width of narrower pulse)] / 2, measured with 100Mbps 1-0 pattern.
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(Vce = +3.3V, PECL outputs terminated with 50Q to Ve - 2V, R1 = 100kQ, Ta = +25°C, unless otherwise noted.)
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(Vce = +3.3V, PECL outputs terminated with 50Q to Ve - 2V, R1 = 100k, Ta = +25°C, unless otherwise noted.)

POWER-DETECT TIMING WITH SQUELCH

(INPUT = 12mVp.p, CFiLTER = 0.010F, PULSE-WIDTH DISTORTION DATA OUTPUT TRANSITION TIME
R2 = 15kQ, 155Mbps, 223 - 1 PRBS) vs. DIFFERENTIAL INPUT VOLTAGE vs. TEMPERATURE
T b T 0
o H 9w 1-0 PATTERN [ll2 14 g
................................................ 2 80 \ _ 12 -
g n B
QUT E [ el 1 é 60 U DATA THROLGH % 10
SR 117MHz FILTER S 08
= N = I
w0 ] —
%30 UNFILTERED &
2 [\ INPUT DATA 04
10 [ 02
0 L 0
10us/div 1 10 100 1000 10,000 -40 -15 10 35 60 85
DIFFERENTIAL INPUT VOLTAGE (mVp-p) AMBIENT TEMPERATURE (°C)
51 #lisi e
Bl &M IhE
PV T S I T B E P A PRI R M i A (L 1) 7ES T vrg 5 INV Z R E2HLBH R2,
1 INV JFAE INV 5 M2 143 B (R1 = 100kQ)K 1 i BT TFR FbL A
5 FILTER AR A (FWD)UEN R . FWDHH TE FILTER A N LA 45 RSSI# - 1E# TAERT
7 1E FILTER Fl Ve Al # — AN 2.
3 RSSI Fellf5 5 e R An i il . RSSIHLEFR/RTA G S IIE . LOS I BT, RSSIAYHIH FLE K2
AR 120mV .
4 IN- ARSI A
5 IN+ [EEEEVE TN
6,7, GND Hh
9 czp HEWAERARMA . 1E CZP5 CZNZ A4 —> 0.027TpFHA .
10 CZN HINWAFRAERA . 1E CZP 5 CZN LA —1 0.027pFHLE .
11 Veco i s . ES Ve E R R .
12 OUT+ A PECLE R fi . JH S0QFM IR (Vo - 2V).
13 ouT- AR PECLEMRE . T S0QME MR (Ve - 2V)-
" sD H5HM, PECLEH . AR E TISRAMIERAS, SDiH & T, KT 2 SAG 0T B 00y i
R F. %5555 PECLAA, WiZMH—1 50QMH M MGHES] (Vec-2V)BUE B E F.
15 LOS FEERMH, TTLEBEMIE CiF ESDIRI). M ATIRLTIRAGITBRAS, LoSH & HF,
7o T I RGN T PR A Ay HE A LT
_ 55 HR A, TTLEBRIH GF ESDRY). M AT RALT IR TR, TOSHi 1%
16 LOS MO, TR TR e LT

MAXIMN



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

200Mbps SFPIRIEILA

5| i B
Bl =R Thek
17,18 Vce RER// RN
19 SQUELCH TR . 4E S T RET IR, S ae vl A8 (B, BISR S ouT-sm i K T
OUT-+ it i FLF- . #f SQUELCH 51 M2t sl B2 2% L MR Bl , 45 v M RERIR D) fE.
20 v FAT 15 T e A TR F, e 19 P 3z il o (LI 1) 7RSI virg 5 INV Z [A)#2HFH R2, INV S
TH H 2 [ 42 LR (R1 = 100k Q)24 1% & 75 2 [ PR HL
EP Exgzzed Moo AT S A B AR R, DA 3E RO ORI S R
Caz
V V
oo fc C|CO
OFFSET MAXII
CORRECTION MAX3969
Ci oUT-
— =

_| I IN+

1 1 |
0 PECL
OUT+
SQUELCH
y

Y ¥
Cin
FILTER | FYD | | FqD | | FV\l/D | s
VCC—H . . . 2. o L0S
CrILTER 0%
1.2V B
REFERENCE
N @o—— D
RN Vry [
100k R2 GND
Bl 1. ZyBERE
FELAEEE ORI BT A B AT . AT R, A6

MAX3969 3 % — RFIRIE B . ARG R
e BRI . AT LoSHI A TTLZ mas . DI
FTFAE S KM (SD)FEER S H ) PECLE P38 %5. )
REHEE DL 1 TR .

i KR
% P PR TR 458 RE 05 3R 15 K 29 65dB HI/IME S 4L & 4445 -
XA BOR B H 4 (OR R R 2 2 B Sl B/ N E R
PRI . O T ACHE B R IA, ORI

MAXIMN

DAL PR R 5 P 2 A SR A B R Ty e A I R
JVAREHEER X 5 25 WA 509% MR R 31T T ik, HE
(1 - 35 7 25 L 43 5 3015 5 Ik v 2R B8 DA e R R R
K. B¥AGESET 3omVpplt, 5 VEACHE B X4 A
55 2 ARG R KB (BN AE 4B/5B dntid BT
40% & 60% M 5 = ).

N T R E SR R A U [ % OE R AR, RO A LI A
WG . ZoRMAI > 5kQ.

696EXVYIN


http://www.ic-cn.com.cn

MAX3969

WWW.IC-Ch.com.cn

200Mbps SFPIRIBEIA

B — KA — DX FWD, FRBAGSIEN

RMS. B FWDfiith7E FILTER SN, 15| M1{E

il —ANSMET FILTERH Ve 512 BV FBA (Cpp

Ter)FEATUEYE . FILTERR 5748 RSSIH 1 HE & (VRss) s

R mRES A NRRIMAGSEREL. X4

LOS MAKHL AT, Veggr WA T A L5 :
VRss| (V) = 1.2V + 0.5log (VIN)

B v BN 1dB, RSSIHEIN 25mV. 24 LOS HJ i L
B RSSIE H R ZIBEAK 120mV -

RSSI il tH I # 1 — > A/DFefe i LSS S il . R
TELLTIRE, WZSIMe] UGS . RSNt A9 3T 3R 3
AE 1 S X b e /1N 10k Q R T 48 FE BEL AT B K 10pF A FEL 2
BRI — A 10kQFEFHZ MK T 10pF Y LA .

1558 B &7
A= RS RmAGSmES AP el TR LT
MR A — A A RSSTH B A i
FIRRFEE (Vo) Z BB SN RE, 1ENES T R0
[IPRHLE . 2% AME S0 & TIIRE, SDHid & H
T, LoSHI AR . RFE, 4550 EMK T IR,
SD#HIHARE T, LoSktmE-T-. I THEREE ), HE
AT T4 5dB WY [ .

BFIR TN BE
Mk G5 I RAR TR E CTRRET, MR T AR A 95 2% 11 %L
Paf i, SR ouT-u i AR P, OUT-+ i i i =i
P FEESERE, X — TREARIE T BRI K FT A
H J5 S R S X A M VR Y. . 4% SQUELCH 5|
Hetth s R S AR LRI RE, B2 v I REFRIER T BE .

PECL%IH

B H (OUT+, OUT-HAE SAc Il H (S WS H T
FLYR I PECLAH, B 2 My S R

BUSLPLIE R TAE, PSS d s 6wz, {2 spH a0
A DU . IEF I PECL M H i e 2l it — 1> 50Q
LB E S (Vee-2V), (BRI AT iR s um s R
% T PECLMGHED KA S HEE/ABTFEONEZFEL
152% Maxim M HZ1C HFAN-01.0° Introduction to LVDS,
PECL, and CML.

TTL#H
LOSHith (LOS, TOS)RMEHRLFFE . HirriEarfr.
ESDRH". TTLI A . i E g e 38R, 1E
W TAER LOS it sy Mg DR . #EFMHH 4.7kQ
2 10kQITHLEH .

AR LOSHith, %3 AT DLE =S
Bt E R

REDIEREE TR
WEIRRHIRECR AT SR, HUsEE 4.
D EEHEL dBmFERIERKBERATE (RX_MAX)
FILL v/w F R PIN-TIAWAR B (G)-

2)  WETIEEZREER MAX3969 i A K 250 H
FEAEIE (VN SEN)

VIN_SEN = T0(RX_MAX /10) x 2 x G

3) RTERNHEEEEA 3.6dBHE O6iE1.8dB),
FEHE LOS HAKH P (SD A s HL P Bt (9 [T F
(ViN_TH)-

VIN_TH = VIN_SEN x 0.66

4 A VIN TH AT TAEFEF ) “Power-Detect
Threshold vs. R2 (IRKMITRE R2)” LK b
1€ SD HIGH / LOS LOW il %) i R2FO(E . i
£ R1 = 100kQ-

MAXIN



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

200Mbps SFPIRIEILA

Vcco
N e
- —+— 2 ouT-
-l 2 S ouT+
iw\j ESD
STRUCTURES
®

10 1og(OPTICAL POWER)
A

PIN-TIARESPONSIVITY = G
RX_MAX (SENSITIVITY)

B 2. XL PECL i i B 5

LOS/LOS

\ ESD
STRUCTURES

B 3. SFRC TTL A i L i

M AXIN

1.8dB

SD HIGH /LOS LOW
2.5dB 4

SD LOW/LOS HIGH

‘5dB‘ ‘3.6dli
» 20 log(V,
VIN_TH  VIN_SEN oo
V&l 4. Zh 5 f 01 TBR 79 1555 %
B CriLTER

X T SFP/SFF. FDDI. 155Mbps ATM LAN. =3 PLK
P HI ESCON UL #% 56 M, MAXIM AR 0.01pF
# Crrrer. AW IRIE LOS/SD To#t3h, I HAE4Ht
— TR 1ops OB /MR ACER ] . X T HEN A,
Crrurer B AT N A AR

CFILTER = T/ 825Q

A oo TS0 I A R A I 8] %

ifff%CAziﬂC/N
BURTER A I MERE A A (Cry), PARRIE SR AL #E
] % B 6% 1E 8 TAE . I IRAHE [l % Y 45 58 Pl #5278 czp 5
CZNGI M Z B LA Cpy 8 . HHA Ol Coy MR
MR SRR RVE T, DUBRIE AR BRI -3dB e 1 451 5 i) 3
13 IR 4 . Xt T SFP/SFE. FDDI. 155Mbps ATM
LAN. PR PAKM A ESCON AT 55 M, Maxim 4%
PUFERUE
CIN = 0.01pF
Caz = 0.027uF

696EXVYIN


http://www.ic-cn.com.cn

MAX3969

WWW.IC-Ch.com.cn

200Mbps SFPIRIEITA

MAELS: R1.BELLIR
. RDINATE
2R 45 E PAD NAME c)(()o S :')
S PLE HIR M A E TAE, MAX3969 R A& 4R p INV 16.6 6595
b N TEBREHR, WRHAELRS A, ik > FILTER 166 505.6
B R ARG e AR . AR STN 4 mil x 3 — 166 3517
. 3 = Y . . .
4mil, WA EEN 16mil. ) i 2 N 166 1978
?‘%I@J&T MAX3969E@§K§E§:§§*H‘» %&FE)&%X%& 5 IN+ 46.6 16.6
MEFIR SR T H TS A R0 B 5% AR R 5 GND 195 1 99 1
J, IR T 40 E AN E RO B B - GND 4327 Y
G R, AT2% Maxim %10 HFAN-08.0.1: Under- : :
v 'df"“" z ” i 8 GND 589.3 -99 1
standing Bonding-Coordinates and Physical Die Size - 9 czp 7430 99 1
10 CZN 945.7 -99.1
11 Voo 1204.9 -96.4
12 oUT+ 1204.9 81.7
2| BIE & 13 ouUT- 1204.9 262.6
14 SD 1204.9 492.1
= 15 LOS 1204.9 697.3
- g 2 16 [0S 1053.7 818.8
TOP VIEW — = 17 Voo 808.0 818.8
e 2019 H16; 18 Voo 586.6 818.8
I ::i:] A i {'1'5" L0S 19 SQUELCH 432.7 818.8
[0 [ 20 VTH 195.1 818.8
FILTER| 23 4 1 114 ]SD
L2 maam ]
RSSI ::?:; L Wasoss ! :__1__3___ ouT-
N-[4 b1z foure g
w57 | oo BAES
::';""’_'_"':_'_"’_'_'_' TRANSISTOR COUNT: 915
161171181191 10; SUBSTRATE CONNECTED TO GND
22288 PROCESS: Silicon Bipolar
THIN QFN DIE THICKNESS: 16 mils
8 M AXI W



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

200Mbps SFPIRIEILA

R HBNE

VITH SQUELCH V¢ Ve LOS
fﬁéﬂlw | | H 2 A
— LOS
INV —
S =E
\I[- — 4| ]
FILTER —| 0] .| f J _ s
} | 47mil
RSSI — (1.19mm)
— OUT-
IN- —
—— OUT+
IN+ —
ORIGIN
Veco

GND GND GND czp CZN

57mil >
< (1.45mm)

MAXIMN 9

696EXVYIN


http://www.ic-cn.com.cn

MAX3969

WWW.IC-Ch.com.cn

200Mbps SFPIRIEITA

HRUN FHEE B (%)
Caz
0.027uF Ve
SFF OR 1 x 9 MSA RECEIVER ’_i }—‘ S%ﬁﬁﬁ# f 0.01uF
CZP  CIN  FLTER Ve Veeo =
—] RSS! oS —
Vee
T Rl LS =
Vee N MAXIMV
0.01uF SD >
MAX3969
FILT ouT- |} IN-
W MAXIM our- >
1
L N MAXSEST } } IN+ ouT+ |—o >
Cin INV Vi GND
GND 0.01uF T 500 = 500 = 500
1 R1 —
= 100k R2
_L_J\/\/\/—‘ Voo 2V

10 MAXIN



http://www.ic-cn.com.cn

