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LMH6533 Four-Channel Laser Diode Driver with Dual Output, LVDS Interface and HFM
Oscillator
Check for Samples: LMH6533
FEATURES external resistors
« Fast switching: Rise and fall times <0.8 ns * 200 MHz to 600 MHz frequency range
« Low voltage differential signaling (LVDS) * Amplitude to 100 mA peak-to-peak modulation
channels enable interface for the fast * Complete shutdown by ENABLE pin
switching lines 5V single-supply operation
HIGH) LLP®-28
e Four independent current channels
« Gain of 300, 300 mA write channel APPLICATIONS
* Gain of 150, 150 mA low-noise read channel » Combination DVD/CD recordable and
« Two gain of 150, 150 mA write channels rewritable drives
« 500 mA minimum combined output current « DVD camcorders
« Integrated AC Coupled HFM Oscillator  DVD video recorders

e Selectable frequency and amplitude setting by

DESCRIPTION

The LMH™ 6533 is a laser diode driver for use in combination DVD/CD recordable and rewritable systems. The
part contains two high-current outputs for reading and writing the DVD (650 nm) and CD (780 nm) lasers.
Functionality includes read, write and erase through four separate switched current channels. The channel
currents are summed together at the selected output to generate multilevel waveforms for reading, writing and
erasing of optical discs. The LVDS interface delivers DVD write speeds of 12x and higher while minimizing noise
and crosstalk. The LMH6533 is optimized for both speed and power consumption to meet the demands of next
generation systems. The part features a 150 mA read channel plus one 300 mA and two 150 mA write channels,
which can be summed to allow a total output current of 500 mA or greater. The channel currents are set through
four independent current inputs.

The part is manufactured in National Semiconductor’'s VIP10™ process, which features bonded wafer technology
and trench isolation for very high switching speeds at low power levels. An on-board High-Frequency Modulator
(HFM) oscillator helps reduce low-frequency noise of the laser and is enabled with the ENOSC pin. The fully
differential oscillator circuit minimizes supply line noise, easing FCC approval of the overall system. The SELB
pin (active HIGH) selects the output channel and oscillator settings. External resistors determine oscillator
frequency and amplitude for each setting. The write and erase channels can be switched on and off through
dedicated LVDS interface pins.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

LMH, VIP10 are trademarks of Texas Instruments.

LLP is a registered trademark of Texas Instruments.

All other trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. Copyright © 2004-2011, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas !

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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Block Diagram
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A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y i\ during storage or handling to prevent electrostatic damage to the MOS gates.

Absolute Maximum Ratings @

ESD Tolerance

Human Body Model 2Kv @

Machine Model 200v @

Supply Voltage (V" — V") 5.5V

Differential Input Voltage +5.5V

Output Short Circuit to Ground *) Continuous

Input Common Mode Voltage V- to V*

Storage Temperature Range —-65°C to +150°C

Junction Temperature ® +150°C

(1) “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to
imply that the devices should be operated at these limits. The table of “Electrical Characteristics” specifies conditions of device
operation.

(2) For testing purposes, ESD was applied using ‘Human body model’; 1.5 kQ in series with 100 pF

(3) Machine Model, 0Q in series with 200 pF.

(4) Applies to both single-supply and split-supply operation. Continuous short circuit operation at elevated ambient temperature can result in
exceeding the maximum allowed junction temperature of 150°C

(5) The maximum power dissipation is a function of Tyax, 834, and Ta. The maximum allowable power dissipation at any ambient

temperature is PD = (Tvax) -Ta) /83a- All numbers apply for packages soldered directly onto a PC board.

Operating Ratings @

Supply Voltage (V* - V") 4,5V < Vg 25,5V
Operating Temp. Range (TA)® -40°C < Tp < 85°C
Thermal Resistance @, @ LLP Package
B3c 3°C/W
034 (no heatsink) 42°C/W
(1) “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to

imply that the devices should be operated at these limits. The table of “Electrical Characteristics” specifies conditions of device
operation.

(2) Electrical Table values apply only for factory testing conditions at the temperature indicated. Factory testing conditions result in very
limited self-heating of the device such that T; = Ta. There is no guarantee of parametric performance as indicated in the electrical tables
under conditions of internal self-heating where T; > Ta. See Applications section for information on temperature de-rating of this device.

(3) The maximum power dissipation is a function of Tpax, 83a, and Ta. The maximum allowable power dissipation at any ambient
temperature is PD = (Tuax) -Ta) /63a- All numbers apply for packages soldered directly onto a PC board.
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Operating Ratings @ (continued)

834 (with heatsink) see @ 30.8°C/W
linr/3/4 1.5 mA (max)
lin2 1.0 mA (max)
Rereq 1000Q (min)
Ramp 300Q
Fosc 100-600 MHz
Aosc 10-100 mApp

(4) Vgpp = ground potential difference voltage between driver and receiver
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+5V DC Electrical Characteristics
Unless otherwise specified, all limits guaranteed for T, = 25°C, R, = 10Q. Boldface limits apply at the temperature extremes.

(€

Symbol Parameter Conditions N(|2|;1 Téf Ngx Units
LVDS
V| Input Voltage Range |(\2/)G,;(,B| ?5)50 mV 825 1550 1575 mV
V\DTH Input Diff. Threshold \(é?’pa)f(g)o mV -100 0 100 mV
VhysT Input Diff. Hysteresis \(g,’)TM,_’, (_S)VIDTHl 25 0 mV
RN Input Diff. Impedance @, @ © 80 104 120 o)
N Input Current Excluding Ryy Current Vo = 1.25V 5 50 MA
Current Channels
Rin Input Resistance all Channels RN to Ground 425 556 675 Q
los Current Offset All Channels Off © -75 4.75 75 mA
Aw Current Gain Channel 2 270 303 330 AIA
AR Current Gain Channels 3,4 and Read 135 152 165 AIA
ILN-R 3.4 Output Current Linearity 500 pA < Ly < 1000 pA; R oap = 10Q -3.5 2.5 +3.5 %
Channels Read, 3 and 4
ILiN-2 Output Current Linearity 500 PA < Ly < 1000 pA; R oap = 10Q -8 5 +8 %
Channels 2
IOUTw Output Current Channel 2 ® @ 1mA Input Current 250 263 mA
IOUTg34 |Output Current Channel 3, 4 and Read ©® @ 1 mA Input 135 150 mA
Current
IOUTrotaL | Total Output Current All Channels ®: R oap = 5Q 500 mA
V1o TTL Low Voltage ENR, ENOSC Input (H to L) 151 0.8 \%
VELo Enable Low Voltage Enable Input (H to L) 241 0.8 \%
VThi TTL High Voltage ENR, ENOSC Inputs (Lto H ) 2.0 1.54 \%
VEn Enable High Voltage Enable Input (L to H) 2.8 2.4 \%
Ispp Supply Current, Power Down Enable = Low ©® 0.003 0.5 mA
lsrt Supply Current, Read Mode, ENOSC = Low; ©® 98.5 120 mA
Oscillator Disabled 12=13=14=1g =125 pA
[ Supply Current, Read Mode, ENOSC = High; © 98.5 120 mA
Oscillator Enabled 12=13=14=1g =125 pA
Iswr Supply Current, Write Mode EN2 = EN3 = EN4 = High; ©® 182.5 210 mA
2=13=14=1g=125pA
Is Supply Current All Channels Disable, No Input Current. 45 mA
SELB = 0; Raa, Rag: Rra, Rpg = ©

(1) Electrical Table values apply only for factory testing conditions at the temperature indicated. Factory testing conditions result in very
limited self-heating of the device such that T; = Ta. There is no guarantee of parametric performance as indicated in the electrical tables
under conditions of internal self-heating where T; > Ta. See Applications section for information on temperature de-rating of this device.

(2) All limits are guaranteed by testing or statistical analysis.

(3) Typical values represent the most likely parametric norm.

(4) Vgpp = ground potential difference voltage between driver and receiver

(5) Reference IEEE Reduced Range Link (RRL) specifications.

(6) Positive current corresponds to current flowing into the device.

(7) Input currents are set to 0.3 mA

(8) Total input current is 4.4 mA (all 4 channels equal) and output currents are summed together (see typical performance characteristics).

4 Submit Documentation Feedback Copyright © 2004-2011, Texas Instruments Incorporated

Product Folder Links: LMH6533


http://www.ti.com/product/lmh6533?qgpn=lmh6533
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOS985C&partnum=LMH6533
http://www.ti.com/product/lmh6533?qgpn=lmh6533

13 TEXAS
INSTRUMENTS

www.ti.com

OBSOLETE

LMH6533

SNOS985C —MAY 2004—-REVISED OCTOBER 2011

+5V AC Electrical Characteristics
Unless otherwise specified, all limits guaranteed for T, = 25°C, R, = 10Q. Boldface limits apply at the temperature extremes.

(€

Symbol Parameter Conditions N(Izl)n Téf’ '\’ES‘)" Units

te Write Rise Time lout = 40 mA (Read) + 40 mA (10% to 0.50 ns
90%) RLOAD =50

t Write Fall Time lout = 40 mA (Read) + 40 mA (90% to 0.76 ns
10%) RLOAD =5Q

te Write Rise Time lout = 100 mA (Read) + 100 mA (10% to 0.65 ns
90%) RLOAD =50

t Write Fall Time lout = 100 mA (Read) + 100 mA (90% to 0.75 ns
10%) RLOAD =5Q

te Write Rise Time lout = 150 mA (Read) + 150 mA (10% to 0.78 ns
90%) RLOAD =50

t Write Fall Time lout = 150 mA (Read) + 150 mA (90% to 0.77 ns
10%) RLOAD =5Q

oS Output Current Overshoot lout = 40 mA (Read) + 40 mA 16 %

INg Output Current Noise louT = 40 MA; R opp = 500; 0.47 nANHz
f =10 MHz; ENOSC = Low

ton lout ON Prop. Delay Switched on EN2 and EN2B 0.45 ns

torr lout OFF Prop. Delay Switched on EN2 and EN2B 0.40 ns

taisr Disable Time, Read Channel Switch on ENR 1.1 ns

tenr Enable Time, Read Channel Switch on ENR 1.1 ns

tais Disable Time, (Shutdown) us

ten Enable Time, (Shutdown) us

BW¢ Channel Bandwidth, —3 dB lout = 50 mA, All Channels 2.5 MHz

fosc Oscillator Frequency Rg =3 kQ 270 330 390 MHz
Range 200 MHz to 600 MHz

Too Disable Time Oscillator 5.2 ns

Teo Enable Time Oscillator 5.4 ns

(1) Electrical Table values apply only for factory testing conditions at the temperature indicated. Factory testing conditions result in very
limited self-heating of the device such that T; = Ta. There is no guarantee of parametric performance as indicated in the electrical tables
under conditions of internal self-heating where T; > T,. See Applications section for information on temperature de-rating of this device.

(2) All limits are guaranteed by testing or statistical analysis.

(3) Typical values represent the most likely parametric norm.

Connection Diagram
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Figure 1. 28-Pin LLP (Top View)
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Table 1. Pin Descriptions
Pin # Description Remark

1 Laser driver output channel A

2 Internal Oscillator Enable pin Oscillator activated if pin is high

3 Temp Sensing Diode See application note on using this pin

4 Read Channel Enable pin Read Channel Enabled if pin is high

5 Chip Enable pin Chip Enabled if pin is high

6 Supply Voltage A

7 Ground Connection A

8 Read Channel current setting

9 Channel 2 current setting

10 Channel 3 current setting

11 Channel 4 current setting

12 Oscillator Frequency setting Channel A Set by external resistor to ground

13 Oscillator Frequency setting Channel B Set by external resistor to ground

14 Oscillator Amplitude setting Channel A Set by external resistor to ground

15 Oscillator Amplitude setting Channel B Set by external resistor to ground

16 Channel select B Channel B selected if pin is high

17 LVDS input Channel 2B Channel 2 active if logical input is low

18 LVDS input Channel 2 Channel 2 active if logical input is high

19 LVDS input Channel 3B Channel 3 active if logical input is low

20 LVDS input Channel 3 Channel 3 active if logical input is high

21 LVDS input Channel 4B Channel 4 active if logical input is low

22 LVDS input Channel 4 Channel 4 active if logical input is high

23 NC

24 Supply Voltage

25 Supply Voltage

26 Supply Voltage

27 Laser driver output channel B

28 Ground Connection B

Truth Tables

Table 2. IOUT CONTROL

Enable ENR EN2 EN3 EN4 10UT

0 X X X X OFF

1 0 0 0 0 OFF

1 1 0 0 0 AR*IINR

1 1 1 0 0 AR*IINRHA2* N2

1 1 0 1 0 AR*lINR+A3*lINg

1 1 0 0 1 AR*IINR+A4*lINg

Table 3. OSCILLATOR CONTROL

Enable ENOSC ENR EN2 EN3 EN4 Oscillator
0 X X X X X OFF
1 0 X X X OFF
1 1 X X X X on

6 Submit Documentation Feedback Copyright © 2004-2011, Texas Instruments Incorporated

Product Folder Links: LMH6533



http://www.ti.com/product/lmh6533?qgpn=lmh6533
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOS985C&partnum=LMH6533
http://www.ti.com/product/lmh6533?qgpn=lmh6533

OBSOLETE

13 TEXAS
INSTRUMENTS LMH6533
www.ti.com SNOS985C —MAY 2004—REVISED OCTOBER 2011
Waveforms
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Figure 2. Functional Timing Diagram
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Figure 6. Oscillator Timing
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Detailed Block Diagram
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Application Schematic

OAC DIGITAL SYSTEM DACs
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Typical Performance Characteristics
At T, = 25°C; V* = +5V; V™ = -50V; Unless otherwise specified.
Oscillator Amplitude
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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