Preliminary Information ®
This document contains information on a new product. The parametric information, although not b N D S P E E D
fully characterized, is the result of testing initial devices.

M02097-11/-21

3.3/5V LED Driver / Limiting Amplifier
for Operation to 500 Mbps

The M02097 is an integrated LED driver and limiting amplifier for applications to 500 Mbps. The LED driver
modulation output can be AC or DC coupled to an LED. The device can operate from a 3.3V or 5V supply.

The M02097 includes monitors for bias and modulation current. Integrated safety circuitry provides latched bias
and modulation current shutdown if a fault condition is detected and provides an internal V¢ switch.

The limiting amplifier also includes a programmable signal-level detector, allowing the user to set thresholds at
which the logic outputs are enabled. The M02097-11 features a PECL LOS-ST output while the M02097-21
features a CMOS (external pull-up required) LOS-ST output. PECL outputs are available on the limiting amplifier.

Configuration logic provides flexibility in setting data path polarity, safety logic configuration, and LOS behavior.

Applications Features (con’t)

* 155Mbps LAN ATM Transceivers » Temperature compensation for modulation current

* ESCON Receivers  Pre-bias adjustment to improve LED edge speed

* Fast Ethernet/FDDI  SFP compliant safety circuitry (configurable)

e Multimode LED Transmitters e 6mV input limiting amp sensitivity at 500 Mbps.

» SFP Transceivers  PECL limiting amplifier outputs

» |EEE 1394 S100, S200 and S400 Transceivers « Limiting amplifier includes integrated DC offset cancellation circuit
* Polarity Control for both the driver and limiting amplifier data paths

Features * Operates with 3.3V or 5V supply with an internal auto-sensing

regulator that enables with 5V supplies and is bypassed with 3.3V
supplies

* Powers 3.3V ROSAs from its Receiver Regulator output enabling true
3.3/5V designs using all 3.3V Mindspeed TIAs

* High speed operation; suitable for applications to 500 Mbps. 200 ps
typical rise/fall time into 5Q.

* Programmable modulation current to 120 mA

* Integrated power supply switch for redundant shutdown under a
fault condition

M02097 Block Diagram
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MNDSPEED

Ordering Information

Part Number Package Operating Temperature
M02097G-11* QFN32 -40°C to 95°C
M02097G-21* QFN32 —-40°C to 95°C

information.

* The letter “G” designator after the part number indicates that the device is RoHS-compliant. Refer to www.mindspeed.com for additional

Revision History

. ASIC i
Revision Level Date . . Description
Revision p
C Preliminary November 2006 -11/-21 Reflect current device pinout.
B Advance August 2006 -11/-21 Update several specifications based on initial device evaluation.
A Advance June 2006 NA Initial Release.
M02097 622 Mbps LED Driver Eye Diagram M02097 Pin Configuration
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1.1

1.0 Product Specification

Absolute Maximum Ratings

These are the absolute maximum ratings at or beyond which the IC can be expected to fail or be damaged.
Reliable operation at these extremes for any length of time is not implied.

Table 1-1. Absolute Maximum Ratings
Symbol Parameter Rating Units
Vee Power supply voltage -0.410 +6.5 '
Vel 3.3V power supply voltage (when V3 is connected to Vi) -0.4t0 +4.0 v
Ta Ambient operating temperature -40 to +95 °C
TsTg Storage temperature -65t0 +150 °C
IPBoyt max Maximum pre-bias output current at PBgyr 20 mA
IMoD_mAxX Maximum modulation current 140 mA
1.2 Recommended Operating Conditions
Table 1-2. Recommended Operating Conditions
Parameter Rating Units
Power supply: (Vgc-GND) (apply no potential to Vgc3) or +5V £7.5% or vV
(Vge3-GND) (connect Vg to same potential as Vge3) +3.3V £7.5%
Junction temperature -40to +125 °C
Operating ambient -40 to +95 °C
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1.3

1.3.1

Product Specification

DC Characteristics

DC Electrical Characteristics - LED Driver

Ve = 3.05 to 3.55V or 4.7 to 5.5V, Ty = -40°C to +95°C, unless otherwise noted.
Typical values are Vg = 3.3V, IPBgyt = 4mA, lyop = S0mA.

Table 1-3. DC Electrical Characteristics - LED Driver
Symbol Parameter Conditions Minimum | Typical | Maximum | Units
loc VeT supply current Using external 3.3V supply Vg = 3.3V (1) - 34 43 mA
Additional current when operating from 5V - 1.5 -
supply
Ve3THL | 3.3V supply detection (low 2.6 2.8 3.0 \
voltage) threshold ()
Vee3HH | 3.3V supply detection (high 3.65 3.8 41 v
voltage) threshold
VeSTHL | 5V supply detection (low 4.3 4.45 4.65 v
voltage) threshold
VecSTHH | 5V supply detection (high 5.6 6.0 6.2 v
voltage) threshold
Vmopser | Modulation current ref. Voltage reference for MODggt 1.1 1.25 1.4 v
Vpgser | Pre-bias current setting output | Voltage at PBggr 1.1 1.25 1.4 v
voltage reference
Veaulre | Low fault voltage detection Fault condition occurs when voltage drops - 100 200 mV
threshold (1Bgyt, OUTP, Cpg, below this level
MODser, PBsgr)
Vsere | Self-biased voltage for PBqyr During disable condition 0.5 1.6 1.8 v
and OUTP
Ipre-gias | Pre-bias current adjust range At PBoyr. Vpgoyr > 0.7V 1 - 10 mA
IpBIAS(0FF) | Pre-bias current with output DIS = high - - 150 pA
disabled VPBOUT = Vccs
Ratio of pre-bias output current | = lpre-gas / IpeseT - 60 - A/A
to PBggy current
VIH_DIS | TTL/CMOS input high voltage 2.0 - 55 v
(DIS)
VIL_DIS |TTL/CMOS input low voltage - - 0.8 v
(DIS)
VIH_CFG | Configuration logic input high V3T-0.5 - - v
voltage (Config1 - 4) )
VIL_CFG | Configuration logic input low - - 0.5 \
voltage (Config1 - 4) ()
VOH_FAIL | Logic output high voltage (FAIL) | With external 10 kQ pull-up to Vg Vg - 0.6 - - v
VOL_FAIL | Logic output low voltage (FAIL) |Ig.=0.8 mA - - 0.4
Rin Differential input resistance Transmitter Data inputs - 6 - kQ
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MNDSPEED

Product Specification

Table 1-3. DC Electrical Characteristics - LED Driver
Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Vemserr | Self-biased common mode input | Data inputs floating - Veg3-1.3 - v
voltage
Vinem | Common-mode input Transmitter Data inputs Vee3-1.5 - Vee3 v
compliance voltage - VIN(Diﬁ)/4
Vinin | Differential input voltage = 2*(DINpy ;g4 — DINpLow) 300 - 2400 mV
NOTES:

currents.

3. Vg3 supply okay circuitry monitors internally regulated voltage when only the +5V supply is used (V¢ = 5V).
Input is 3.3V tolerant logic.

1. Excludes pre-bias and modulation currents delivered to the LED. Maximum supply current based on lygp = 90 mA, IPBgyr = 10 mA.
2. Pre-bias and modulation currents add directly to power supply current in 5V applications; additional supply current noted excludes these

1.3.2

DC Electrical Characteristics - Limiting Amplifier

VccR = 3.05 to 3.55V or 4.7 to 5.5V, T, = -40°C to +95°C, unless otherwise noted.
Typical values are V¢ = 3.3V, 25°C.

Table 1-4. DC Electrical Characteristics - Limiting Amplifier
Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Ice VecR supply current Includes PECL load - 54 65 mA
Additional current when operating
from 5V supply - 1.5 -
VourtPECL™) | PECL Output Low Voltage Single ended; 502 load to V¢ - 2V v
(RxOUTm, RXOUTD) VCC -1.86 VCC -1.71 VCC -1.62
VourHPECL™) | PECL Output High Voltage Single ended; 500 load to V¢ - 2V v
(RXOUTm, RxOUTp) Vgg-1.06 | Veg-0.95 | Vgp-0.88
Rin_DIFF Differential Input Resistance - 4 - kQ
VourtLOSpgc, (") | LOS Output High Voltage @) Open collector, 4.7 - 10 kQ pull up to 24 - Voo v
Voo
VourHLOSpec, ") | LOS Output Low Voltage ?) loL = 0.8 mA - - 04 v
VourLLOScmos | LOS-ST Output Low Voltage (-2 3) | Single ended; 50Q2 load to Vg - 2V Voo -1.9 | Veg-1.78 | Voo -1.66
VouTHLOScumos | LOS-ST Output High Voltage (-2 3) | Single ended; 500 load to Vg - 2V Vog-1.13 | Veo- | Vgo-0.95 v
1.042
NOTES:

VourtPECL.

1. PECL level requirements apply from 0°C to 95°C.
2. M02091-11 has PECL LOS-ST output, M02097-21 has CMOS LOS-ST output.
3. When LOS-ST is terminated with a 5100 resistor to ground, PECL output high and low levels are approximately the same as for Vg tyPECL and
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MNDSPEED

Product Specification

1.4

1.4.1

AC Characteristics

AC Electrical Characteristics - LED Driver

Ve T = 3.05 to 3.55V or 4.7 to 5.5V, Ty = -40°C to +95°C, unless otherwise noted.
Typical values are V¢ = 3.3V, IPBgyTt = 4mA, lyiop = 50mA.

Table 1-5. AC Electrical Characteristics - LED Driver
Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Imop Modulation current adjust range | To meet AC specifications 30 - 120 mApp
Imop(orr) | Modulation current with output | DIS = high - - 150 pA
disabled
Ratio of modulation current to - 140 - A/A
MODggr current
Programmable range for
Imop-Tc | modulation current temperature | Adjustable using TCg| gpg 0 - 104 ppm/°C
coefficient
Programmable temperature at
TrestrT | Which modulation current TG | Based on value set for TCgagr -40@) - 95 °C
compensation enables
20% to 80%. Measured using alternating 1111-
tr/ 1 Modulation output rise / fall 0000 pattern at 500 Mbps; 5Q load with 12pF/ - 200 500 ps
times 35Q between OUTP and OUTN
0S Overshoot of modulation output | Into 5Q load with 12pF/35Q between OUTP and - 10 - %
OUTN
RJ Random jitter - 0.8 - PSRMS
DJ Modulation output deterministic | into 5Q load (includes pulse width distortion) - 30 60 pSpp
jitter 223 -1 PRBS at 500 Mbps
NOTES:
1. Minimum voltage at OUTP > 0.7 V; LED forward voltage and total series resistance must be considered if output is DC coupled to LED.
2. Default if TCgagy is floating.
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MNDSPEED Product Specification

1.4.2 AC Electrical Characteristics - Limiting Amplifier
VR = 3.05 to 3.55V or 4.7 to 5.5V, Ty = -40°C to +95°C, unless otherwise noted.

Table 1-6. AC Electrical Characteristics - Limiting Amplifier

Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Vingaiwy | Differential Input Sensitivity BER < 1072 at 1.25 Gbps with K28.5 pattern 2 - - mV
BER < 1072, differential input 1200 - -
Vigaa | Input Overload BER < 102, single-ended input 600 - - mv
Vi RMS Input Referred Noise - - 285 uVRms
Vigos | LOS Programmable Range Differential inputs, 6.0 kQ < Rgrger < 8.4 kQ 5 - 55 mV
HYS Signal Detect Hysteresis (electrical); signal detect level set to 20 mVpp 2 4 6 aB
RSSIpp | Peak-to-peak received signal 4 - 100 mV
strength indicator range
BW_r | Small-Signal -3dB Low Excluding AC coupling capacitors - 4 - kHz
Frequency Cutoff.
DJ Deterministic Jitter K28.5 pattern at 500 Mbps - - 50 ps
RJ Random Jitter 10 mVpp input - 3 - PSRMS
te/ Data Output Rise and Fall Times | 20% to 80%; outputs terminated into 50€; - - 250 ps
10mVpp input
Tios_on | Time from LOS state until LOS | LOS assert time after 1 Vpp input signal is turned 2.3 - 80 us
output is asserted off; signal detect level set to 10 mV
Tios_orr | Time from non-LOS state until | LOS deassert time after input crosses signal 2.3 - 80 us
LOS is deasserted detect level; signal detect set to 10 mV with
applied input signal of 20 mVpp
02097-DSH-001-C Mindspeed Technologies® 5
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MNDSPEED Product Specification

1.5 Safety Logic Timing

Ve = 3.05 to 3.55V or 4.7 to 5.5V, Ty = -40°C to +95°C, unless otherwise noted.
Typical values are Vg = 3.3V, IPBgyt = 4mA, Iyop = SO0mA.

Table 1-7. Safety Logic Timing

Symbol Parameter Conditions Minimum | Typical | Maximum | Units

t_off DIS assert time Rising edge of DIS to fall of output signal below - 1 10 us
10% of nominal ()

t_on DIS negate time Falling edge of DIS to rise of output signal above - 0.4 1 ms
90% of nominal ()

t_init Time to initialize Includes reset of FAIL; from power on after - 4 300 ms
Supply_OK or from negation of DIS during reset
of FAIL condition

t_wc Window comparator hold-off Time during which the status of the fault detect 2 3 - ms
time comparators is ignored.
t_fault | LED fault time -- from fault From occurrence of fault condition or when - 16 100 us

condition to assertion of FAIL Supply_OK is beyond specified range

t_reset | DIS time to start reset DIS pulse width required to initialize safety - - 10 us
circuitry or reset a latched fault

tycc_ok | Supply okay delay time Delay between supply_OK condition and when - 900 - us
outputs are enabled

NOTE:
1. With Cpg = 47 nF.

Figure 1-1.  Safety Logic Simplified Block Diagram

o5+ > O
j /

7900 s ypie [Fauit OK]—4-| >
Fault_OK o
=2V Activate_Config_Settings

Configuration settings are not updated while TCs_opgis ~3ms typical

pulled high, but are updated when TG opE is at normal level
* Fault_OK indicates that no fault is detected at any of the fault sense nodes
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MNDSPEED

Product Specification

Table 1-8. Circuit Response to Single-Point Fault Conditions on Driver Pins
Pin Name Circuit Response to Over-voltage Condition or Short to | Circuit Response to Under-Voltage Condition or Short
Vee to Ground
Config1-4 Does not affect output power (some conditions can selectively | Does not affect output power (some conditions can selectively
enable/disable driver output). enable/disable driver output).
Ve Outputs are disabled if V¢ exceeds the Vgc_okay (high level) Outputs are disabled if V¢ voltage is below the Vi_okay (low
threshold. If so, FAIL will be asserted. (V) level) threshold. If so, FAIL will be asserted. (1)
V3T Outputs are disabled if V3 exceeds the Vg3_okay (high level) | Outputs are disabled if Vg3 voltage is below the V%CS_okay
threshold. If so, FAIL will be asserted. (! (low level) threshold. If so, FAIL will be asserted. (
DINp, DINm | LED would remain in an optical one or zero condition. LED would remain in an optical one or zero condition.
Cpp Pre-bias current is turned off. Does not affect LED operation. A fault state occurs.(®)
FAIL Does not affect LED operation. Does not affect LED operation.
DIS Bias and modulation outputs are disabled and SV is opened. | Does not affect LED operation (normal condition for circuit
operation).
MODger | No modulation current. A fault state occurs. )
PBger Pre-bias current is turned off. Does not affect LED power. A fault state occurs.
TCstaART Modulation current may increase depending on operating Modulation current may decrease depending on operating
temperature and TCg| gp setting. temperature and TCg| gpg Setting.
TCsoPE Modulation current may decrease depending on operating Modulation current may increase depending on operating
temperature and TCgyagT Setting. temperature and TCgrag Setting.
PBout The LED is turned off if connected to the LED cathode. A fault state occurs. ?)
OUTP LED modulation is prevented and a fault state occurs. (2) A fault state occurs. @
OUTN Does not affect LED operation. Does not affect LED operation.
GNDO LED modulation is prevented and a fault state may occur, @ Does not affect LED operation.
SVge Does not affect LED operation. The LED is turned off and a fault state occurs. ?)
NOTES:

1. Inthis case a fault state will assert the FAIL output, but it is not latched. While the fault condition remains, the bias and modulation outputs are
disabled and the switch at SV is open. No fault occurs if in Safety Circuit Bypass (SCB).

2. Inthis case a fault state will assert and latch the FAIL output, disable bias and modulation outputs and open the switch at SVg¢. No fault occurs
if in Safety Circuit Bypass (SCB).
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MNDSPEED Product Specification

Figure 1-2.

M02097 Safety Logic Timing Characteristics
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1. Supply “OK” means both Vg and Vg3 are within their defined operating windows.

NOTE: “LED Output” is equivalent to pre-bias current plus modulation current.
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Product Specification

MNDSPEED

Figure 1-3.  M02097 Safety Logic Timing Characteristics (Continued)
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1. Supply “OK” means both V¢ and V3 are within their defined operating windows.

NOTE: “LED Output” is equivalent to bias current plus modulation current.
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MNDSPEED Product Specification

1.6 M02097 Configuration Logic

Table 1-9. MO02097 Configuration Logic

Configl | Config2 | Config3 | Configs | isen | WO | tosysT | sca | AxpoL | TapoL g‘;ﬁ;‘:‘
0 0 0 0 0 0 0 0 0 0 none
0 0 0 M 0 0 0 0 0 1 none
0 0 M 0 0 0 0 0 1 0 none
0 0 M M 0 0 0 0 1 1 none
0 0 1 1 0 0 0 1 0 0 none
0 0 0 1 0 0 0 1 0 1 none
0 0 1 0 0 0 0 1 1 0 none
0 0 M 1 0 0 0 1 1 1 none
0 0 1 M 0 0 0 0 0 0 SC1
0 M 0 0 0 0 1 0 0 0 none
0 M 0 M 0 0 1 0 0 1 none
0 M M 0 0 0 1 0 1 0 none
0 M M M 0 0 1 0 1 1 none
0 M 1 1 0 0 1 1 0 0 none
0 M 0 1 0 0 1 1 0 1 none
0 M 1 0 0 0 1 1 1 0 none
0 M M 1 0 0 1 1 1 1 none
0 M 1 M 0 0 1 0 0 0 SC2
M 0 0 0 0 1 0 0 0 0 none
M 0 0 M 0 1 0 0 0 1 none
M 0 M 0 0 1 0 0 1 0 none
M 0 M M 0 1 0 0 1 1 none
M 0 1 1 0 1 0 1 0 0 none
M 0 0 1 0 1 0 1 0 1 none
M 0 1 0 0 1 0 1 1 0 none
M 0 M 1 0 1 0 1 1 1 none
M 0 1 M 0 1 0 0 0 0 SC3
M M 0 0 0 1 1 0 0 0 none
M M 0 M 0 1 1 0 0 1 none
M M M 0 0 1 1 0 1 0 none
M M M M 0 1 1 0 1 1 none
M M 1 1 0 1 1 1 0 0 none
M M 0 1 0 1 1 1 0 1 none
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MNDSPEED Product Specification

Table 1-9. M02097 Configuration Logic

Configi | Config2 | Config3 | Configd | DIS/EN Lﬁgj““m/ LOS/ST | SCB | RxPOL | TxPOL g’;ﬁfl';'
M M 1 0 0 1 1 1 1 0 none
M M M 1 0 1 1 1 1 1 none
M M 1 M 0 1 1 0 0 0 SC4
1 1 0 0 1 0 0 0 0 0 none
1 1 0 M 1 0 0 0 0 1 none
1 1 M 0 1 0 0 0 1 0 none
1 1 M M 1 0 0 0 1 1 none
1 1 1 1 1 0 0 1 0 0 none
1 1 0 1 1 0 0 1 0 1 none
1 1 1 0 1 0 0 1 1 0 none
1 1 M 1 1 0 0 1 1 1 none
1 1 1 M 1 0 0 0 0 0 SC5
0 1 0 0 1 0 1 0 0 0 none
0 1 0 M 1 0 1 0 0 1 none
0 1 M 0 1 0 1 0 1 0 none
0 1 M M 1 0 1 0 1 1 none
0 1 1 1 1 0 1 1 0 0 none
0 1 0 1 1 0 1 1 0 1 none
0 1 1 0 1 0 1 1 1 0 none
0 1 M 1 1 0 1 1 1 1 none
0 1 1 M 1 0 1 0 0 0 SC5
1 0 0 0 1 1 0 0 0 0 none
1 0 0 M 1 1 0 0 0 1 none
1 0 M 0 1 1 0 0 1 0 none
1 0 M M 1 1 0 0 1 1 none
1 0 1 1 1 1 0 1 0 0 none
1 0 0 1 1 1 0 1 0 1 none
1 0 1 0 1 1 0 1 1 0 none
1 0 M 1 1 1 0 1 1 1 none
1 0 1 M 1 1 0 0 0 0 SC6
M 1 0 0 1 1 1 0 0 0 none
1 M 0 0 1 1 1 0 0 0 SC7
M 1 0 M 1 1 1 0 0 1 none
1 M 0 M 1 1 1 0 0 1 SC8
M 1 M 0 1 1 1 0 1 0 none
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Product Specification

Table 1-9. M02097 Configuration Logic
Config! | Config2 | Config3 | Configd | DIS/EN Lﬁgj““m/ LOS/ST | SCB | RxPOL | TxPOL ggﬁ;‘:'

1 M M 0 1 1 1 0 1 0 SC9
M 1 M M 1 1 1 0 1 1 none
1 M M M 1 1 1 0 1 1 SC10
M 1 1 1 1 1 1 1 0 0 none
1 M 1 1 1 1 1 1 0 0 SC5
M 1 0 1 1 1 1 1 0 1 none
1 M 0 1 1 1 1 1 0 1 SC3
M 1 1 0 1 1 1 1 1 0 none
1 M 1 0 1 1 1 1 1 0 SC11
M 1 M 1 1 1 1 1 1 1 none
M 1 1 M 1 1 1 0 0 0 SC12
1 M M 1 1 1 1 1 1 1 SC13
1 1 M 1 1 1 0 0 0 SC14

KEY:

0, 1, M:0 = Logic low; 1 = Logic high; M = pin floating (pin goes to intermediate “mid-range” self-biased voltage

DIS/EN:0 = DIS pin acts as Tx_Disable; 1 = DIS pin becomes Tx_Enable

LOS=JAM / NO_JAM:0 = Jam outputs upon LOS; 1 = Do not jam outputs upon LOS

LOS/ST:0 = LOS-ST pin is ST (goes high with signal detect); 1 = LOS-ST pin is high with LOS
SCB:0=latched fault; 1=safety circuit bypass mode

TxPOL and RxPOL:0 = default polarity; 1 = inverted polarity

Special Config.:Refer to Special Configurations table for definition of special configuration modes

Table 1-10. M02097 Special Configurations
SC1 - SC11 Test Modes Internal Use Only; do not use
SC12 DCRDIS Disables the DC restore in the limiting amplifier. Can pass DC signal through limiting amp, but offset at
limiting amplifier input passes through to outputs.
SC13-14 Test Modes Internal Use Only; do not use

02097-DSH-001-C
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2.0 Pin Definitions

Table 2-1. M02097 Pad / Pin Descriptions (1 of 2)
LIALL S Pin Name Function
Number

1 RxOUTm Limiting amplifier inverting data output (PECL). Output is referenced to the Rx supply input (V¢cR).

2 RxOUTp Limiting amplifier non-inverting data output (PECL). Output is referenced to the Rx supply input (V¢gR).

3 VR Power supply for limiting amplifier circuitry (3.3V or 5V).

4 VeeT Power supply for LED driver circuitry (3.3V or 5V).

5 TCsopPE Modulation temperature compensation slope. A resistor to ground sets the level of temperature compensation for
the modulation current. Forcing this pin high (to 3.3V) causes the configuration logic to ignore configuration logic
settings until this pin is released to its normal level (~1.25V). Temperature compensation is disabled if this pin is
floating.

6 TCsraART A resistor to ground at this pin sets the temperature at which the modulation temperature compensation slope
becomes active. Letting this pin float results in a start temperature of ~-40°C. Grounding this pin disables
temperature compensation.

7 DINp Transmitter positive Data Input. Internally terminated with 4 kQ to self-bias voltage of approximately
V3T - 0.65V. Can be AC coupled.

8 DINm Transmitter negative Data Input. Internally terminated with 4 kQ to self-bias voltage of approximately
V3T - 0.65V. Can be AC coupled.

9 FAIL Safety circuit fault indicator. Goes high when a safety logic fault is detected. The FAIL output is low when DIS is
high. Open collector; 4.7 kQ to 10 kQ external pull-up required. 5V compatible when using a 5V supply.

10 DIS Disable control (TTL compatible). When high or left floating, the bias and modulation outputs are disabled. Set
low for normal operation. 7 kQ internal pull-up to VT

11 MODggr Modulation Current Adjust. Connect a resistor between this pin and ground to set LED modulation current.

12 NC No connect, leave floating. Do not connect to ground or V.

13 NC No connect, leave floating. Do not connect to ground or V.

14 PBger A resistor connected from this pin to ground sets the LED pre-bias current. Leave floating if pre-bias is not used.

15 NC Not connected in package.

16 PBout LED pre-bias current output. Connect to LED cathode with a 100 Q resistor between the LED anode and cathode.

17 GNDO Ground for modulation output stage. Connect directly to ground or can connect to ground through an inductor.

18 ouTP Transmitter positive modulation output. Draws current when DINp is high. Referenced to the SV (transmitter
regulator output) voltage.

19 OUTN Transmitter negative modulation output. Draws current when DINp is low. Referenced to the SV (transmitter
regulator output) voltage.

20 SVge Internal power supply switch for LED. Provides redundant shutdown during a disable or fault condition.
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MNDSPEED

Pin Definitions

Table 2-1. MO02097 Pad / Pin Descriptions (2 of 2)

QFN Pin . .
Number Pin Name Function

21 V3T Internally regulated voltage for LED driver circuitry in 5V applications. Connect directly to supply to allow wider
power supply tolerance in 3.3V-only applications (internal regulator not in use). Do not connect to power supply if
Ve =5V.

22 Cpg A capacitor at this pin sets the compensation for the pre-bias control. Connect a capacitor between this pin and
V3 if pre-bias control is used. Can leave floating if not using pre-bias.

23 STser Loss of signal threshold setting input. Connect a resistor between this pin and V3 to set loss of signal threshold.

24 Vee3R Internally regulated voltage for limiting amplifier circuitry in 5V applications. Connect directly to supply to allow
wider power supply tolerance in 3.3V-only applications (internal regulator not in use). Do not connect to power
supply if Vgg = 5V.

25 RxINp Non-inverting limiting amplifier data input. Internally terminated with 2 kQ to self-bias voltage of approximately
V3R - 0.5V.

26 RxINm Inverting limiting amplifier data input. Internally terminated with 2 kQ to self-bias voltage of approximately
V3R - 0.5V.

27 Config1

08 Confia2 Configuration logic input. These pins select LED driver and limiting amplifier configurations and test modes. Refer

g to Configuration Logic table (Table 1-9) for more information. Three level logic where nominal level is mid-range

29 Config3 (Vge3T/ 2) when floating.

30 Config4

31 LOS-ST Limiting amplifier LOS or ST (signal detect) output (M02097-11 PECL, M02097-21 CMOS). Configuration logic
selects whether output is to be LOS or ST. 5V compatible when using a 5V supply.

32 IReF Internal reference current. Must be connected to ground through a 12.4 kQ 1% resistor.
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MNDSPEED

Pin Definitions

Figure 2-1.

M02097 Package Pin-out (5x5mm MLF)
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3.0 Functional Description

3.1 Overview

The M02097 device is a highly integrated combined LED driver and limiting amplifier intended for applications to
500 Mbps. The part can be operated from a single 3.3V or 5V supply.

Many features are user-adjustable, including the pre-bias current, modulation current, temperature compensation
control of modulation current, loss of signal threshold, using jam or not on the Rx path and the Rx and Tx polarity.

Safety circuitry is also included to provide a latched shut-down of LED bias and modulation current if a fault
condition occurs. An internal V¢ switch provides redundant shutdown of the LED current under a fault condition.

Figure 3-1.  M02097 Block Diagram
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|\ N DS P E E D Functional Description

3.2 Internal Regulator

When operating from a 5V supply (V¢ connected to +5V), an internal regulator provides a voltage of
approximately 3.3V to the majority of the on-chip circuitry. The on-chip regulator is internally compensated,
requiring no external components. When a 3.3V supply is used (V¢ connected to 3.3V, or both Vg and V3
connected to 3.3V), internal logic configures the device for 3.3V operation and the regulator is switched to a low-
resistance mode. The device decides whether or not the internal regulator is enabled using internal sensing logic,
the sensing logic also determines whether the device safety circuitry needs to monitor for proper +5V supply
voltage.

3.3 Driver Inputs

The inputs to the data buffer are self-biased through resistors to an internal reference of approximately V¢ - 1.3V.
Both CML and PECL input signals can be AC coupled to the M02097. AC coupling is recommended when using
the internal regulator (Vg = 5V), though external level-shifting may be used if DC coupling is desired with 5V

supply.

3.4 Driver Output Stage

The output stage incorporates feedback to maintain performance over the range of LED modulation current. The
output stage is nominally configured to drive an output load of ~5Q with shunt RC compensation for LEDs. OUTP
should be connected directly to the LED cathode. This will result in the optimum pulse response while allowing the
maximum modulation current to be achieved when the output is DC coupled to the load. The LED driver output
stage is separately grounded from the rest of the circuitry (through GNDO) for optimum performance and control of
output characteristics.

The output can also be AC coupled to the LED. LED modulation current is controlled by adjusting current at
MODggT- The modulation current can be temperature compensated by setting slope through the TCg opg pin and
TCgstaRT Sets the temperature at which the temperature compensation begins to operate.

3.5 Safety Circuitry

Comparators at PBge, MODgeT, PBoyt OUTP, and Cpg will assert the FAIL output, indicating that a fault condition
has occurred. This condition is latched and requires DIS to be toggled or power cycling before reset occurs. SV¢
is opened during a fault or disable condition.

By setting DIS high, the bias and modulation output currents are disabled. DIS will disable LED bias and
modulation current if left floating. DIS must be forced to a low state to enable the outputs. When safety circuit
bypass (SCB) mode is enabled, FAIL will indicate a fault condition, but the outputs will not be disabled under a fault
condition. Only the DIS pin will shutdown the outputs when in SCB mode.
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4.0 Package Specification

Figure 4-1. QFN32 Package Information
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product descriptions at any time, without notice. Mindspeed makes no commitment to update the information and
shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to its
specifications and product descriptions. No license, express or implied, by estoppel or otherwise, to any
intellectual property rights is granted by this document.

THESE MATERIALS ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR
IMPLIED, RELATING TO SALE AND/OR USE OF MINDSPEED PRODUCTS INCLUDING LIABILITY OR
WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, CONSEQUENTIAL OR INCIDENTAL
DAMAGES, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER
INTELLECTUAL PROPERTY RIGHT. MINDSPEED FURTHER DOES NOT WARRANT THE ACCURACY OR
COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN THESE
MATERIALS. MINDSPEED SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION, LOST REVENUES OR LOST PROFITS,
WHICH MAY RESULT FROM THE USE OF THESE MATERIALS.

Mindspeed products are not intended for use in medical, lifesaving or life sustaining applications. Mindspeed
customers using or selling Mindspeed products for use in such applications do so at their own risk and agree to
fully indemnify Mindspeed for any damages resulting from such improper use or sale.

02097-DSH-001-C Mindspeed Technologies® 19

Preliiminary Information/Mindspeed Proprietary and Confidential



	Ordering Information
	Revision History
	1.0 Product Specification
	1.1 Absolute Maximum Ratings
	Table 1-1. Absolute Maximum Ratings

	1.2 Recommended Operating Conditions
	Table 1-2. Recommended Operating Conditions

	1.3 DC Characteristics
	1.3.1 DC Electrical Characteristics - LED Driver
	Table 1-3. DC Electrical Characteristics - LED Driver

	1.3.2 DC Electrical Characteristics - Limiting Amplifier
	Table 1-4. DC Electrical Characteristics - Limiting Amplifier


	1.4 AC Characteristics
	1.4.1 AC Electrical Characteristics - LED Driver
	Table 1-5. AC Electrical Characteristics - LED Driver

	1.4.2 AC Electrical Characteristics - Limiting Amplifier
	Table 1-6. AC Electrical Characteristics - Limiting Amplifier


	1.5 Safety Logic Timing
	Table 1-7. Safety Logic Timing
	Figure 1-1. Safety Logic Simplified Block Diagram
	Table 1-8. Circuit Response to Single-Point Fault Conditions on Driver Pins
	Figure 1-2. M02097 Safety Logic Timing Characteristics
	Figure 1-3. M02097 Safety Logic Timing Characteristics (Continued)

	1.6 M02097 Configuration Logic
	Table 1-9. M02097 Configuration Logic
	Table 1-10. M02097 Special Configurations


	2.0 Pin Definitions
	Table 2-1. M02097 Pad / Pin Descriptions (2 of 2)
	Figure 2-1. M02097 Package Pin-out (5x5mm MLF)

	3.0 Functional Description
	3.1 Overview
	Figure 3-1. M02097 Block Diagram

	3.2 Internal Regulator
	3.3 Driver Inputs
	3.4 Driver Output Stage
	3.5 Safety Circuitry

	4.0 Package Specification
	Figure 4-1. QFN32 Package Information



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


