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T X BRI T AT SRR TR 3 ¢ HE4B/SBHIERD
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T BRI, My A w45 1k B i Hh b de, K (5

SEFFEC AR
MAX3969 2 HE# F Fldamm x 4mm ¥ 205 #H A QFN N
e EWES
PART TEMP RANGE ~'N- PKG CODE
PACKAGE
v /5 .
MAX3969ETP  -40°C to +85°C 20 Thin QFN  T2044-2
SFP/SFFILUR #& MAX3969E/D — Dice* —
i 2R DL /FDDI IR & #% R TAEFE-40°C E+100°C S5 TEET)), (AT, = +25°C F
. HEFT TS AR
155Mbps LAN ATM it % 2% AT T MBI AT S
ESCON Ui #%
FTTx W% #%
17 K7 FHEE
SFP OPTICAL RECEIVER WITH DIAGNOSTICS HOST BOARD

Caz Vee

1uf +2.97V 10 +3.63V

DIAGNOSTIC Cruen L RS 01
MONITOR 0.01uF 1~ I Rios
\— CP  CIN  FLTER Voo Veco = 41
10S [— 10ke2
g SQELCH Los >
IN
4700pF / VAIA;]X);Q:}; " o l—
0.1pF
FILT our- —— p— -
Y TRANSIMPEDANCE ouT- { >
I AMPLIFIER
= IN ours —— p— outs |—e [} -
47%% v VB
' T

GND 0.1uF
T 1509%1509

R1
100k R2

*EXPOSED PAD (EP) ON MAX3969ETP ONLY.
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ABSOLUTE MAXIMUM RATINGS

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

INV, VTH o [TITITRPPPTPRS -0.5V to (Ve + 0.5V)
TTL Output Current (LOS, LOS) ..ovviiiiiiiiiiecee +9mA
PECL Output Current (OUT+, OUT-, SD) ....ooovveviiieenn. +50mA
Differential Voltage Between CZP and CZN.......... -1.5Vto +1.5V
Differential Voltage Between IN+ and IN- ............. -1.5Vto +1.5V

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...........c.cccoooiiiiiiiiiie
Storage Temperature Range
Lead Temperature (soldering, 10S) .......ccccoocvvviiiiiinnens. +300°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 +5.5V, PECL outputs terminated with 50Q to Ve - 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 daB
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 V
TTL Output Leakage (Note 5) 1 20 pA
TTL Output Low loL = 800pA 0.2 0.5 V
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 = 0.01pF 10 us

Note 1: Dice are tested and guaranteed only at Ta = +25°C.
Note 2: LOS hysteresis = 2010g(VLOS-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), VL 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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200Mbps SFPIRIGII A 75

BT IEFFIE

(Vce = +3.3V, PECL outputs terminated with 50Q to Ve - 2V, R1 = 100kQ, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. TEMPERATURE OUTPUT EYE DIAGRAM OUTPUT EYE DIAGRAM
(PECL OUTPUTS OPEN) (Vin = 2mVp-p, 155Mbps, 223 - 1 PRBS) (Vin = 1500mVp-p, 155Mbps, 223 - 1 PRBS)
6[] — MAX3969 toc02 MAX3969 toc03
55 -
50 z
&E\ 45
g 40
E 35
S 30 200mV/div 200mV/div
(&) N,
A p——
S 0
15
10
5
0
40 -5 10 35 60 85 1ns/div Tns/div
AMBIENT TEMPERATURE (°C)
BIT ERROR RATIO vs. DIFFERENTIAL RSSI VOLTAGE vs. DIFFERENTIAL
TRANSFER FUNCTION INPUT VOLTAGE INPUT VOLTAGE
1800 = e - 300 —— —
= : : 250 | 158Mbos RSSILOAD > 10k ||
a g g 00 223 1pRBS HE
Z1600 | A S z e
= 2.60 A
< 240 o
= 1400 0 T A A S e —,,—,——— ’ A
o = | t t t .3 : : : | /
= = I i i i N i i i | = 220 LOS LOW v /
5 g === by
= 1200 A = S======—=———
2 G 1008 == = \)/ gal\
5 = I ! ! ! — i i | 1.80 7
= 1000 [T Gy = =———— —— T 60 /| LOS HIGH
= I i i i i N i i | g A
& 1010 et | 140 A
& 800 P TT T T T PV : // A
S ey =———— 120
600 LU 1 1 A A 101 I ———— N1 100
001 01 1 10 100 1000 10,000 0 01 02 03 04 05 06 07 08 1 10 100 1000
DIFFERENTIAL INPUT VOLTAGE (mVp.p) DIFFERENTIAL INPUT VOLTAGE (mVp.p) DIFFERENTIAL INPUT VOLTAGE (mVp.p)
RSSI VOLTAGE vs. TEMPERATURE POWER-DETECT THRESHOLD vs. R2 LOSS-OF-SIGNAL HYSTERESIS
(LOS LOW, RSSI LOAD > 10k<2) (R1 = 100k<2) vs. TEMPERATURE
23 . 1000 - 10 w =
22 s & A 228 2
N ‘INPUT 100mVpP Z < 7 g g s g
: = SD HIGH =
‘ } ‘ < LOSLOV\j p g 7 [ R=50k
20 NPT = 50V = 100 A 7 \
— o 717 =
=19 = P = BN
2 s Y, it 5 °
g 18 = 22}
44 24
=2 SD LOW/ =] [
17 =0 pabd LOS HIGH S sl 1 1 R-tke ]
INPUT = 10mVp.p & 7 g
16 & ya < 2
| & 7
15 INPUT = 5mVp_p s |1 155Mbps 1
| | 2231 PRBS
14 1 ! ! | 0
40 20 0 20 40 60 80 100 10 20 30 40 50 60 70 80 90 100 110 120 40 15 10 3% 60 85
AMBIENT TEMPERATURE (°C) R2 (kQ) AMBIENT TEMPERATURE (°C)
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BRI T FHFIE (%)

(Vce = +3.3V, PECL outputs terminated with 50Q to Ve - 2V, R1 = 100kQ, Ta = +25°C, unless otherwise noted.)

POWER-DETECT TIMING WITH SQUELCH

(INPUT = 12mVp.p, CriLTER = 0.01uF, PULSE-WIDTH DISTORTION DATA OUTPUT TRANSITION TIME
R2 = 15k, 155Mbps, 223 - 1 PRBS) vs. DIFFERENTIAL INPUT VOLTAGE vs. TEMPERATURE
MAX3969 toc10 100 — — 16 o
S 100Mb E E
% 1-0 PATTERN | g 14 g
Z 8 E =
= \ - 12
g INPUT DATA THROUGH =
S 5 117MHz FILTER S 08
= N = I
E w0 e Z —
&g UNFILTERED =
5 \ INPUT DATA 04
a2 \
10 [ 02
............ i H R 0 0
10us/div 1 10 100 1000 10,000 -40 -15 10 35 60 85
DIFFERENTIAL INPUT VOLTAGE (mVp-p) AMBIENT TEMPERATURE (°C)
5] B B
El: B g
FATF P E SR AG T PR B 1 PR S O M A SR LR 1) ZES T vrg S INV Z [A] L R2,
1 INV FAEINV 53 2 A3 PR 1 = 100k Q)15 & AT IR HLIE .
5 EILTER X B4 R U i (FWD)UE I B S . FWD i 7E FILTER S A i A7 AE RSST# - 1E & TARRS
T TEFILTER Fl Ve )4 — AL
3 RSS| UG 508 AR N AR . RSSIFLEE R R A G S IR . LOS MR FAT, RSSIAY i HL & K2
F#AK 120mV .
4 IN- SARECHE A
5 IN+ [ A EHE A
6,7,8 GND .
9 CzP HHFEHAH A, £CZP5CZNZ[A#E:—HZ.
10 CZN B AFHRAR A, ECZP5CZN Z[A# — 4.
i Vcco AR R, B35 Ve AL L.
12 OUT+ [ A PECL &I fr i, FI50QFLFH IR #2 £ (Ve - 2V)-
13 OuT- RAHPECLEWEfi . M 50QFHNER (Ve - 2V).
14 D fH5HM, PECLYH . WA TR E FI R IRES, sD4i mEF, % ShsRaa I FR 4
fRHF. %5 G 5 5 PECLIRA, Mi%H —4~50QH NS (Ve - 2V) AR Y HLE L.
15 LOS {55 ERKH, TTLEERIFEH I ESDAEY) . AR TG MITRE, LOSHiH & H-F,
T T T SR A I TR Ast 4y HE AR LT
b FEERAHH, TTLAEHEWNI R HCFESDAYY) . A TS T Dy SN TRE, TOS % Hi %
16 LOS P, T I A I T B s e 5 R T
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5| i BR (4E)

5|5 B Ihee
17,18 Vee LR AL I

19 SQUELCH HMRA A . MAF S D RACT D RA I PRA, FRRR I AE T AR L SR, RIS OuT-sin i IR
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EP B M. KRR AR AR R AR AR, IR A 1 A BT B A RE
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ozp e | |
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B — O R AREA — DX EWD, £RAESIEY
RMS- FrA ) FWD i thfE FILTER 51 2R, 5 G 5
T — A AMET FILTER FIV oo 5| 2 8] B 25 (CppteR)
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FRHERT, Vg T R B9 2 25

VRsslI (V) = 1.2V + 0.5log (VIN)
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EEEEILKeE
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MR, A - M A EE RSSIH L 5 — A
(IR (Vo) ZE B AN E, 1FE WG S ERs m ]
FRELE. 4% AME TS TR, spiit & T,
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1T 25dB 1 [ .

IR TN BE
LGRS IR TR TIRIT, #4T) BE Ak 5 25 11 4%
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1) J 2 FL % R 4 % g A MRS VR HE RO . ¥ SQUELCH 51
Beith o B A Ak L EETIRE, B v oo B RE R BE

PECL%r

B4R (OUT+, OUT-)AIE SR Ml H (SDYY S5 T
LRI PECLA i, 112 % H S5 RO B

LIRS TAE, PN EOE R e, (2 Sp s
RARAT LIRS . IEHR PECL i i # 2 8 it — 1 50Q
RS (Vee - 2V), Ed A AR E RiR s oA .
KT PECLu DL o 5 HE B\ FEOMNEZER
152 2% Maxim M. JHZEIC HFAN-01.0 Introduction to LVDS,
PECL, and CML -

TTL#H H
LOSHith(LOS, LOS)RMERFIFI. B . ESD
. TTLIEA R . SR B mE 3 iR, EH T
YERS LOS Fii v 75 AMZE LR FLRE. . R 4 7k QE 10kQ
4 FELIEL

IMATFELOSHIH, NZEI AT DIES .
Rt E

RENER TS TR
WE AR TR EVCR AT S8, HrUs%E 4.
1) E e E L dBm FR R I i KRR R B (RX_MAX)
HILLV/W R R PIN-TIA MY FE(G) -
2)  TFE TR Z R BUE R MAX3969 i A 1 25 57 B
ET%WE(VIN_SEN):
VIN_SEN = 10(RX_MAX/10) x 2 x G
3)  SUHFTERAM SR E B A 3.6dBHEOLE1.8dB),
Fit B LOS MAKF - (SD A = B ) B A9 17T BR FL &
(VIN_TH):
VIN_TH = VIN_SEN x 0.66
4y MAVN A H TAEFFHEH Power-Detect
Threshold vs. R2 HIZkE (#71C M SD HIGH / LOS LOW
208 F R2AIME . EFER] = 100kQ-
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Veco
N L
— 2 ouT-
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STRUCTURES
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Veeo
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STRUCTURES

3. SER0TTL Fi 1 FL
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A
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1.8dB i

SD HIGH /LOS LOW

A

-

2.50B
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50B | 3.6dB
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R ER

L

S S BR R LU 2 R RTRT B TAE, MAX3969 R 4 6 @1t
T8 ATHEImEFCR, BRAS&ERIERA. W
IR AR 90 B4R HEE . A B R T 28 4mil x
4mil, #RAEEA 16mil.

F I T MAX3969 HI4EE BEARKR, AR JF sUE A ZE
MR B R 22 T T . T A R B B I S5 AR bR R
R JFE A T SN i E R AR AP O E . BRI
FEAE S, 1TZ% Maxim . HZ L HFAN-08.0.1: Under-
standing Bonding-Coordinates and Physical Die Size -

5 EIA &
S
TOP VIEW o
- =2 o o |
£ 38 £ 212
@ | 191181 117! 116
wlis HRNEA U
FLTER | 273 R B
S MAXIM
o P3| out-
e R
A RRE P {12 our
I P LT ] veco
6117118119} 10!
X
S & o © O
THIN QFN
CONNECT EXPOSED PAD (EP) TO CIRCUIT BOARD GROUND.

F1. BPEE LR

COORDINATES (um)
PAD NAME
X Y
1 INV 46.6 659.5
2 FILTER 46.6 505.6
3 RSSI 46.6 351.7
4 IN- 46.6 197.8
5 IN+ 46.6 46.6
6 GND 195.1 -99.1
7 GND 432.7 -99.1
8 GND 589.3 -99.1
9 CczP 743.2 -99.1
10 CZN 945.7 -99.1
i Vceo 1204.9 -96.4
12 OUT+ 1204.9 81.7
13 OuT- 1204.9 262.6
14 SD 1204.9 492 1
15 LOS 1204.9 697.3
16 LOS 1053.7 818.8
17 Vce 808.0 818.8
18 Ve 586.6 818.8
19 SQUELCH 432.7 818.8
20 VTH 195.1 818.8
WH1EE

TRANSISTOR COUNT: 915

SUBSTRATE CONNECTED TO GND

PROCESS: Silicon Bipolar
DIE THICKNESS: 16 mils
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WA
Maxim HD122
INV —
FILTER —
RSSI —
IN- —
IN+ —
ORIGIN
GND GND GND (wig CZN
57mil
< (1.45mm) >
M AXI/V ’
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H1 70U f7 FHRB 2 (4F)
Caz
1uF Voo
SFF OR 1x 9 MSA RECEIVER ’_i }—‘ SF(‘)HEE# f 0.1uF
CzP CZN FILTER Veo Veco —
—1 RSSI L0S
o | SoueLeH L0s
N MAXIVI
4700pF D >
MAX3969
FILT ouT- } } IN-
W TRANSIMPEDANCE ouT- >
1T AMPLIFIER "
e IN oUT+ ] IN+ oUT+ L 2 >
47%'(5“ F il AN op 50 50 50
p Q Q Q
w = =
100k R2

*“EXPOSED PAD (EP) PAD ON MAX3969ETP ONLY.
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Veg -2V
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Ff Mt =
=z Z“Z{Hl%

(R EARBORHR 0 2R [ 7T

£

TRITAHUKS, IR R M ERAMER R,

1 7 1) www.maxim-ic.com.cn/packages.)

wn
2x a
. SB[ e —s A =
[¢]0.10®@[C[A[E] ;
4
/8 —] —| sz T
& I__ 2X k— r_ L Cj
A ISR f g
Moe~ i ol T__r g
— [
ANBA | o =
_[ g :2/2 l
[ < £ NE-D X[E A + = t oo
| =
= =N
N K
DETAL A
INDEX AREA 123 3 2
/2 X E/2) ! &
A J R
& [~ oo-1 X e
JOP VIEW BOTTOM VIEW
¢
(R 15 GPIONAL)
T T
DETAIL A "- L
0.10] E"'— TERMNAL TP '—"ﬂ
EMEN_TERMINAL Q0D TERMINAL

-DRAWING NOT TO SCALE-

—E SEATING PLANE

BRALLAS /M AXKI/VI

TME PACKAGE OUTLINE,
12,16, 20, 24, 28L THIN QFN, 4x4x0.8mm

ARGV TGO CRTRL WO
| 21-0139

[E[4

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5NM-1994,
2. ALL DMENSIONS ARE IN MLLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

A THE TERMINAL #1 DENTFIER AND TERMNAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP—012. DETALS OF TERMINAL #1 IDENTIFIER ARE
THE ZONE INDICATED. THE TERMINAL #1 IDENTFIER MAY BE ETHER A NOLD OR MARKED FEATURE.

A\ DMENSION b APPLIES T0 METALUZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHKON.

A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

S. DRAWING CONFORMS TO JEDEC MD220, EXCEPT FOR T2444-3, T2444—4 AND T2844-1.
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

11, COPLANARITY SHALL NOT EXCEED 0.08mm

12. WARPAGE SHALL NOT EXCEEND Q.10mm

LEAD GENTERLINES TO BE AT TRUE POSITON AS DEFINED BY BASIC DMENSION “¢”, +0.05.

14, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

=DRAWING NOT TO SCALE-

| COMMON DIMENSIONS EXPEISED PAD VARIATIONS

PKG 121 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. E2 %
REF. | MIN. [NOM. | NAX. | NIN [ NOM. [max | NIN. IN. MAX. | MIN. MAX.| | cODES MIN. [ NoM. [ Max.| N | NOM. | wax. |ALLOveD)
»  [o70a7s [ 080070 [075 [0e0 ] 070 075 0@0] 070|075 | nso| 070 075 [ 080| [Ti244-3 | 195 | 210 [225] 195 | 210 [225] ves
AL 00 |002 | 005) 00 (002 | 003 | 00 002 | 005 | 00 | 602 | 005 | 00 | 002 | 0,03 T1244-4 195 | 210 | 225|195 | 210 |225| NO
A2 020 REF 0.20 REF 020 REF 020 REF 020 REF T1644-3 195 | 210 | 225| 195 | 210 | 225 | YES
o |0es]a30 | 035|025 | 030 | 035 | 02| 0es | 030 | 08 [oes om0 |ais o2s| [Tie44-4 | 195 | 210 [225| 195 | 210 [225] no
D 990|400 | 410 |30 | 400 | 410 | 350|400 | 410 [3:50 | 400 | 410 |390 | 400 |40 | [T2044-2 [ 195 | 210 [225] 195 [ 210 [225] ves
E |390[400 | 4103.90 [400 [ 410 | 290400 | 410 [390] 400 [ 410 [ 390 400 [40 | [12044-3 [ 195 [ 210[223] 195 | 210 [223] na
e 080 BSC. 0.65 BSC. 050 BSC. 0.50_BSC. 0.40 BSC. T2444-2 195 | 210 | 225 195 | 210 | 225 | YES
k Joes| - | - Joes| - | - Joes[ - | - Joes| - | - |oees| - | - | [Teasaa | eas| 260|263 | 245 e60|263| veES
L [ 045055 [ 065045 | 055 | 065 | 045|055 | 065 | 0.30 | 040 | 050 | 030 | 0.40 | 050 | |[T24s4—a | 245 | 260 263 | 2.45| 260 | 263| no
N 12 16 20 24 28 T2844-1 250 | 260|270 | 250 | 260 |270| NO
) 3 + 5 3 7

NE 3 4 3 6 7
(5= VGGB VGGC WGGD-1 WGGD-2 VGGE

NOTES:

OPTIONAL, BUT MUST BE LOCATED WITHIN

BRALLAS /N AKX/

TS PACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm

PRGVA TN WO,
| 21-0139 | E |%
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