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* -40°C +100°C (TJ) TA = +25°C

( )

PART TEMP RANGE
PIN-
PACKAGE

PKG CODE

MAX3969ETP -40°C to +85°C 20 Thin QFN T2044-2

MAX3969E/D — Dice* —

150Ω 150Ω

VCC

CIN
4700pF

CIN
4700pF

CAZ
1μF

CFILTER
0.01μF

TRANSIMPEDANCE
AMPLIFIER

DIAGNOSTIC
MONITOR

SQUELCH

IN-

IN+

CZP CZN FILTER VCC VCCO

INV VTH GNDEP*

*EXPOSED PAD (EP) ON MAX3969ETP ONLY.

LOS

LOS

OUT+

OUT-

SD

R2
R1

100kΩ

MAX3969

0.1μF

OUT+

OUT-FILT

IN

0.1μF

0.1μF

+2.97V TO +3.63V

RLOS
4.7kΩ
TO
10kΩ

SFP OPTICAL RECEIVER WITH DIAGNOSTICS HOST BOARD
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ABSOLUTE MAXIMUM RATINGS

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.

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

INV, VTH..................................................-0.5V to (VCC + 0.5V)
TTL Output Current (LOS, LOS) .........................................±9mA
PECL Output Current (OUT+, OUT-, SD) .........................±50mA
Differential Voltage Between CZP and CZN..........-1.5V to +1.5V
Differential Voltage Between IN+ and IN- .............-1.5V to +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...................................................+400°C
Storage Temperature Range .............................-50°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

ELECTRICAL CHARACTERISTICS
(VCC = +2.97V to +5.5V, PECL outputs terminated with 50Ω to VCC - 2V, R1 = 100kΩ, 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 μA

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 = 4.7kΩ to 10kΩ 2.4 3.0 V

TTL Output Leakage (Note 5) 1 20 μA

TTL Output Low IOL = 800μA 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 = 0.01μF 10 μs

Note 1: Dice are tested and guaranteed only at TA = +25°C. 
Note 2: LOS hysteresis = 20log(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), VLOS = 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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(VCC = +3.3V, PECL outputs terminated with 50Ω to VCC - 2V, R1 = 100kΩ, TA = +25°C, unless otherwise noted.)
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10μs/div

POWER-DETECT TIMING WITH SQUELCH
(INPUT = 12mVP-P, CFILTER = 0.01μF,
R2 = 15kΩ, 155Mbps, 223 - 1 PRBS)
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(VCC = +3.3V, PECL outputs terminated with 50Ω to VCC - 2V, R1 = 100kΩ, TA = +25°C, unless otherwise noted.)

___________________________________________________________________

1 INV

2 FILTER

3 RSSI

4 IN-

5 IN+

6 , 7, 8 GND

9 CZP

10 CZN

11 VCCO

12 OUT+

13 OUT-

14 SD

15 LOS

16 LOS

( 1) VTH INV R2
INV (R1 = 100kΩ)

(FWD) FWD FILTER RSSI
FILTER VCC

RSSI LOS RSSI
120mV

CZP CZN

CZP CZN

VCC

PECL 50Ω (VCC - 2V)

PECL 50Ω (VCC - 2V)

PECL SD
PECL 50Ω (VCC - 2V)

TTL ( ESD ) LOS

TTL ( ESD ) LOS
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17, 18 VCC

19 SQUELCH

20 VTH

EP
Exposed

Pad

OFFSET
CORRECTION

1 1
O

1.2V
REFERENCE

CIN

CIN

IN+

FILTERVCC

IN-

FWD FWD FWD

CFILTER

CAZ

CZNCZP

R1
100kΩ R2

INV VTH

VCC VCCO

GND

OUT-

OUT+

SQUELCH

RSSI

LOS

LOS

SD

MAX3969

PECL

TTL

PECL

1. 

____________________________
MAX3969

LOS TTL
(SD) PECL

1

65dB

50%

30mVP-P
( 4B/5B

40% 60% )

>5kΩ

OUT-
OUT+ SQUELCH VCC

( 1) VTH INV R2 INV
(R1 = 100kΩ)
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FILTER VCC (CFILTER)
FILTER RSSI (VRSSI)

LOS
VRSSI

VRSSI (V) = 1.2V + 0.5log (VIN)

VIN mVP-P

VIN 1dB VRSSI 25mV
LOS RSSI 120mV

RSSI A/D
RSSI

10kΩ 10pF
10kΩ 10pF

RSSI
(VTH),

SD
LOS SD

LOS
5dB

OUT- OUT+

SQUELCH
VCC

PECL

(OUT+, OUT-) (SD)
PECL 2

SD
PECL 50Ω

(VCC - 2V)
PECL

Maxim HFAN-01.0 Introduction to LVDS,
PECL, and CML

TTL

LOS (LOS LOS) ESD
TTL 3

LOS 4.7kΩ 10kΩ

LOS

____________________________

4

1) dBm (RX_MAX)
V/W PIN-TIA (G)

2) MAX3969
(VIN_SEN)

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

3) 3.6dB ( 1.8dB)
LOS (SD )

(VIN_TH)

VIN_TH = VIN_SEN x 0.66

4) V IN_TH Power -De tec t  
Threshold vs. R2 ( SD HIGH / LOS LOW

) R2 R1 = 100kΩ

200Mbps SFP
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CFILTER LOS/SD
10μs /

CFILTER

CFILTER = τ / 825Ω

τ

CAZ CIN

(CIN)
CZP

CZN CAZ CIN CAZ
-3dB

SFP/SFF FDDI 155Mbps ATM
LAN ESCON Maxim

CIN = 4700pF
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VCCO

OUT-

OUT+

ESD
STRUCTURES

2. PECL

LOS/LOS

ESD
STRUCTURES

VCCO

3. TTL

PIN-TIA RESPONSIVITY = G

1.8dB

2.5dB

10 log(OPTICAL POWER)

20 log(VIN)

RX_MAX (SENSITIVITY)

SD HIGH / LOS LOW

SD LOW / LOS HIGH

5dB 3.6dB

VIN_TH VIN_SEN

4. 
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MAX3969

4mil x
4mil 16mil

1 MAX3969

Maxim HFAN-08.0.1: Under-
standing Bonding-Coordinates and Physical Die Size

200Mbps SFP
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COORDINATES (μm)
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 CZP 743.2 -99.1

10 CZN 945.7 -99.1

11 VCCO 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 VCC 808.0 818.8

18 VCC 586.6 818.8

19 SQUELCH 432.7 818.8

20 VTH 195.1 818.8

1.

____________________________

_________________________________
TRANSISTOR COUNT: 915

SUBSTRATE CONNECTED TO GND

PROCESS: Silicon Bipolar

DIE THICKNESS: 16 mils

CONNECT EXPOSED PAD (EP) TO CIRCUIT BOARD GROUND.
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50Ω 50Ω 50Ω

VCC - 2V

VCC

CIN
4700pF

CIN
4700pF

CAZ
1μF

CFILTER
0.01μF

RSSI

SQUELCH

IN-

IN+

CZP CZN FILTER VCC VCCO

INV VTH GND

LOS

LOS

OUT+

OUT-

SD

R2
R1

 100kΩ

MAX3969

0.1μF

OUT+

OUT-FILT

IN

SFF OR 1 x 9 MSA RECEIVER

EP*

TRANSIMPEDANCE
AMPLIFIER

*EXPOSED PAD (EP) PAD ON MAX3969ETP ONLY.
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