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LMH6525/LMH6526 Four-Channel Laser Diode Driver with Dual Output

Check for Samples: LMH6525, LMH6526

FEATURES — Amplitude to 100 mA peak-to-peak
modulation

* Complete shutdown by ENABLE pin

e Fast switching: Rise and fall times: 0.6/1.0 ns.
e Low Voltage Differential Signaling (LVDS)

channels enable interface for the fast + 5V single-supply operation
switching lines * Logic inputs TTL and CMOS compatible
e Low output current noise: 0.24 nA/ JHz » Space saving Leadless Leadframe Package (
« Dual Output: Selectable by SELA/B pin (active LLP®-28)
HIGH)  LMH6525 has differential enable oscillator
— SELA = LMH6526 SELB = LMH6525 inputs
« Four independent current channels  LMH6526 has single ended enable oscillator
— Gain of 300, 300 mA write channel inputs

— Gain of 150, 150 mA low-noise read channel APPLICATIONS

— Two gain of 150, 150 mA write channels

— 600 mA minimum combined output current
» Integrated AC Coupled HFM Oscillator

— Selectable frequency and amplitude setting

— by external resistors

— 200 MHz to 600 MHz frequency range

e« Combination DVD/CD recordable and
rewritable drives

« DVD camcorders
« DVD recorders

DESCRIPTION

The LMH™6525/6526 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 16x and higher while minimizing noise
and crosstalk. The LMH6525/6526 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 600 mA or greater. The channel currents are
set through four independent current inputs.

An on-board High-Frequency Modulator (HFM) oscillator helps reduce low-frequency noise of the laser and is
enabled by applying LVDS levels on the ENOSC pins for the LMH6525, while the LMH6526 is enabled by
applying an asymmetrical signal on the ENOSC pin. The fully differential oscillator circuit minimizes supply line
noise, easing FCC approval of the overall system. The SELA/B 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 is a trademark 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 © 2005, 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 Diagrams
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‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘%'\ during storage or handling to prevent electrostatic damage to the MOS gates.
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Absolute Maximum Ratings @
ESD Tolerance

Human Body Model @ 2 KV

Machine Model © 200V
Supply Voltages 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 indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is intended to be functional, but specific performance is not guaranteed. For guaranteed specifications, see the
Electrical Characteristics tables.

(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 Tjpax), 854 and Ta. The maximum allowable power dissipation at any ambient
temperature is Pp= (Tymax) — Ta)/ 8;5a. All numbers apply for packages soldered directly onto a PC board..

Operating Ratings @

Supply Voltage (V* — V") 4.5V < Vg <55V

Operating Temperature Range (Tn) @ -40°C £ Tp < 85°C

Package Thermal Resistance

©® @ LLP Package
®50) 3°CIW
(83a) (no heatsink) 42°C/W
(634) (no heatsink see “)) 30.8°C/W
lINR/3/4 1.5 mA (Max)
lin2 1.0 mA (Max)
RFREQ 1000 Q (Min)
Rawp 1000 Q (Min)
Fosc 100-600 MHz
Aosc 10-100 mApp

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is intended to be functional, but specific performance is not guaranteed. For guaranteed specifications, see the
Electrical Characteristics tables.

(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 Tjpax), 834 and Ta. The maximum allowable power dissipation at any ambient
temperature is Pp= (Tymax) — Ta)/ 6;5a. All numbers apply for packages soldered directly onto a PC board..

(4) This figure is taken from a thermal modeling result. The test board is a 4 layer FR-4 board measuring 101 mm x 101 mm x 1.6 mm with
a 3 x 3 array of thermal vias. The ground plane on the board is 50 mm x 50 mm. Ambient temperature in simulation is 22°C, still air.
Power dissipation is 1W.
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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 Min Te/f) Max Units
&) 3 &)
LVDS
\ Input Voltage Range |(>1/)GPD| <50 mV 0 1.7 2.4 vV
V\DTH Input Diff. Threshold |(>/)GPD| <50 mV -100 0 100 mV
VHYST Input Diff. Hysteresis VlDTHH - VlDTHL 25 0 mV
RN Input Diff. Impedance 95 115 135 Q
N Input Current Excluding Ry Current 8 20 HA
VCM =1.25V
Current Channels
Rin Input Resistance all Channels R,y to Ground 475 580 675 Q
los? Current Offset Channel 2 Channel R,3,4 Off 2.1 16 mA
I|N =0,EN= ngh
losr3.4 Current Offset Channel R,3,4 All Channels Off 1.2 9 mA
In=0, EN= ngh
Aw Current Gain Channel 2 345 386 430 AIA
AR Current Gain Channel Read 135 159 180 AIA
Alza Current Gain Channel 3 and 4 160 182 200 A/A
ILN-R,2,34 | Output Current Linearity 200 pA < Iy < 1000 PA; R pap = 5Q 1.7 3 %
Channels Read, 2,3 and 4
IOUTy Output Current Channel 2 @ 1 mA input current 285 300 mA
IOUTR Output Current Channel Read 140 162 mA
@ 1 mA input current
IOUT3 4 Output Current Channel 3 and 4 160 183 mA
@ 1 mA input current
IOUTroraL | Total Output Current All Channels ® 600 mA
Vrtio TTL Low Voltage Input (H to L) 1.29 0.8 \%
ENR
ENOSC (LMH6526)
Vrtio TTL Low Voltage Input (H to L) 1.40 0.8 \%
B-Select (LMH6525)
A-Select (LMH6526)
VeLo Enable Low Voltage Enable Input (H to L) 1.98 0.8 \%
Vrui TTL High Voltage Input (L to H) 2 1.27 \%
ENR
ENOSC (LMH6526)
Vrui TTL High Voltage Input (L to H) 2 151 \%
B-Select (LMH6525)
A-Select (LMH6526)
Ve Enable High Voltage Enable Input (L to H) 2.8 2.13 \%
Ispd Supply Current, Power Down Enable = Low 0.003 0.1 mA
Isr. Supply Current, Read Mode, ENOSC = Low; ENOSCB = High 81.5 100 mA
Oscillator Disabled 12=13=14=1g =125 pA
Isr2 Supply Current, Read Mode, ENOSC = High; ENOSCB = Low 815 100 mA
Oscillator Enabled 12=13=14 =1 =125 pA
RFA =3.5kQ

(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.

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

(5) Total input current is 4 mA (all 4 channels equal) and output currents are summed together (see typical performance characteristics).
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+5V DC Electrical Characteristics @ (continued)
Unless otherwise specified, all limits guaranteed for T, = 25°C, R, = 10Q. Boldface limits apply at the temperature extremes.

SELA/B = Low
Raa, Rag, Rra, Rpg =

Symbol Parameter Conditions Min Te/f) Max Units
) 3 2
lswr Supply Current, Write Mode EN2 = EN3 = EN4 = High; 180 210 mA
2=13=14=Ig =125 pA
Is Supply Current All Channels disable, no input current. 33 40 mA
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+5V AC ELECTRICAL CHARACTERISTICS

Unless otherwise specified, all limits guaranteed for T; = 25°C, Iyt = 40 mA DC and 40 mA pulse, R, = 50Q. Boldface limits
apply at the temperature extremes.

Symbol Parameter Conditions Min T?,P Max Units
(1) 2 1)

te Write Rise Time lout = 40 mA (Read) + 40 mA 0.6 ns
(10% to 90%) Rioap = 5Q

t Write Fall Time lout = 40 mA (Read) + 40 mA 1.6 ns
(90% to 10%) RLOAD =50

te Write Rise Time lout = 100 mA (Read) + 100 mA 0.6 ns
(10% to 90%) Rioap = 5Q

t Write Fall Time lout = 100 mA (Read) + 100 mA 1.0 ns
(90% to 10%) RLOAD =50

te Write Rise Time lout = 150 mA (Read) + 150 mA 0.6 ns
(10% to 90%) Rioap = 5Q

t Write Fall Time lout = 150 mA (Read) + 150 mA 1.0 ns
(90% to 10%) RLOAD =50

oS Output Current Overshoot I(%UT =40 mA (Read) + 40 mA 18 %

INg Output Current Noise lout = 40 MA; R oap = 50Q; 0.24 nA/ JHz
f =50 MHz; ENOSC = Low

ton loutr ON Prod. Delay Switched on EN2 and EN2B 3.1 ns

torr loutr OFF Prop. Delay Switched on EN2 and EN2B 3.3 ns

taisr Disable Time, Read Channel Switched on ENR 3.5 as

Tenr Enable Time, Read Channel Switched on ENR 2.8 ns

tais Disable Time (Shutdown) Enable = High to Low 37 ns

ten Enable Time (Shutdown) Enable = Low to High 4.5 us

BW¢ Channel Bandwidth, -3 dB lout = 50 mA, All Channels 250 KHz

Fosc Oscillator Frequency Rg =3.48 kQ 290 360 430 MHz
Range 200 MHz to 600 MHz

Too Disable Time Oscillator LMH6525 5 ns

Teo Enable Time Oscillator LMH6525 4 ns

Too Disable Time Oscillator LMH6526 7 ns

Teo Enable Time Oscillator LMH6526 4 ns

(1) All limits are guaranteed by testing or statistical analysis.
(2) Typical values represent the most likely parametric norm.
(3) This is the average between the positive and negative overshoot.
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Connection Diagrams

28-Pin LLP (LMH6525)
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Figure 2. Top View
Table 1. Pin Description
Pin # Description Remarks
1. Laser driver output channel A
2. LVDS Oscillator Enable pin Internal Oscillator activated if logical input is high
3. LVDS Oscillator Enable pin B (only LMH6525) Internal Oscillator activated if logical input is low
4. Read Channel Enable pin Read Channel active 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 1 mA input current result in 150 mA output current
9. Channel 2 current setting 1 mA input current result in 300 mA output current
10. Channel 3 current setting 1 mA input current result in 150 mA output current
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Table 1. Pin Description (continued)

Pin # Description Remarks
11. Channel 4 current setting 1 mA input current result in 150 mA output current
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 (LMH6525) Channel selected if pin is high

Channel select A (LMH6526)
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 I0UT
0 X X X X OFF
1 0 0 0 0 OFF
1 1 0 0 0 Ar * IR
1 1 1 0 0 AR * IIng + Az *
1 1 0 1 0 AR * IIng + A * IIna
1 1 0 0 1 AR * Ing + Ag * g

Table 3. Oscillator Control

ENABLE ENOSC ENR EN2 EN3 EN 4 OSCILLATOR
0 X X X X X OFF
1 0 X X X X OFF
1 1 X X X X ON
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NOTE
Note: EN2, EN3, EN4 AND ENOSC are LVDS SIGNALS USING THE LMH6525.

EN2, EN3 and EN4 are LVDS signals using the LMH6526.

Waveforms
ENABLE ’ \—
' Ko X o X
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T/ / S S S
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Figure 3. Functional Timing Diagram
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Figure 6. Write Timing
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Detailed Block Diagram
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Application Schematic
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Typical Performance Characteristics
(T; = 25°C, V* = £5V, V™ = 0V; Unless Specified).

Oscillator Amplitude Oscillator Amplitude
VS. VS.
Ra Ra
140 140 —_—
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Application Section
CIRCUIT DESCRIPTION

General & Spec

The LMH6525/6526 is a 4-channel-input, dual-output laser driver. The dual outputs are meant to drive two
different laser diodes, one for CD reading and writing and one for DVD reading and writing. The part has an
oscillator that can be set for both amplitude and frequency. The oscillator has four input pins for setting both the
amplitude and frequency by connecting external resistors to ground. The part operates at 5V and is capable to
deliver a minimum total output current of 500 mA.

INPUTS

Current-Setting Inputs

The 4 input channels are transconductance-type inputs. This means the output current of the channel is
proportional to the current (not voltage) sourced into the input pin. That is why these pins are designated by the
letter “I” to indicate the current input nature of the pin. The read channel current-setting pin is “Ig”, the Channel 2
current-setting pin is “I2” and so on. Using a transconductance-type input eliminates the high-impedance inputs
associated with a voltage input amplifier. The lower input impedances of the input nodes lowers the susceptibility
of the part to EMI/RFI. The Read Channel (Ig) and Channel 3 (13) and 4 (14) current-setting inputs have a gain of
150. The Channel 2 input (12) has a current gain of 300. Sourcing one milliampere into the pins Ig, 13 or 14, will
result in 150 mA at the output for each Channel, while 1 mA into 12 will result in 300 mA at the output for Channel
2. These currents of 150 mA and 300 mA are the maximum allowable currents per channel. The total allowable
output current from all the channels operating together exceeds 500 mA.

Channel Enable Inputs

Each of the four channels has one (read) or two enable inputs that allow the channel to be turned on or off. The
read channel enable (ENR) is a single-ended TTL/CMOS compatible input. A single-ended signal is adequate for
this channel because the read channel is generally enabled the entire time the drive is reading or writing. The
three write/erase channels need to be operated much faster so these channel enables are LVDS (Low Voltage
Differential Signal) inputs. Each channel has two inputs, such as EN2 and EN2B. Following the standard an
LVDS output consists of a current source of 3.5 mA, and this current produces across the internal termination
resistor of 100Q in the LMH6525 or LMH6526 a voltage of 350 mV. The polarity of the current through the
resistor can change very quickly thus switching the channel current on or off. The bias level of the LVDS signal is
about 1.2V, so the operating levels are 175 mV above and below this bias level. The ENxB inputs act as the not
input so if the other input is at logical ‘1’ state and the not input at ‘0’ state the channel is activated. The internal
100Q resister provides a proper termination for the LVDS signals, saving space and simplifying layout and
assembly.

Control Inputs

There are two other control inputs (next to the oscillator enable which is covered in the next section). There are
the global chip Enable and output select pin SELA or SELB. Setting the Enable pin to a level above 2V will
enable the part. This means the supply current raises from sleep mode value to the normal operating values. The
SELA or SELB input (TTL/ CMOS levels) controls which output is active. When at logical ‘1’ state the output
indicated by it's name is active. The mode of this pin also controls the oscillator circuitry which means that the
appropriate setting resistors become active as described in the next section.

Oscillator Inputs

The oscillator section can be switched on or off by a LVDS signal for the LMH6525 and by a TTL/ CMOS signal
for the LMH6526. When switched on the oscillator will modulate the output current. The settings of the frequency
and amplitude are done by 4 resistors, two for every channel. Rgy and Rgg pins set the oscillator frequency for
the A and B outputs respectively. The Rap and Rag pins set the oscillator amplitude for the A and B channels
respectively. These 4 inputs work by having current drawn out of the pin by a setting resistor or potentiometer.
The frequency and amplitude increase by decreasing setting resistor value. There are two charts in the Typical
Performance Characteristics section that relates the setting resistor value to the resulting frequency or amplitude.
Normally the settings for the frequency and amplitude are done by connecting the pin via a resistor to ground. If
needed to program this settings it is possible to connect these Rg, and Ry, pins via a current limiting resistor to
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the output of an op amp or DAC. When using such a circuitry the output can be held at a negative voltage, which
means even if the channel pins Rg, and Ry, are not selected, current is drawn from the pin. This is only true
when the negative voltage has such a value that the internal transistors connected to the pin will conduct. This
will influence the settings of the active pins Rg, and Ra,. Due to this effect it is recommended, when using a
negative voltage lower as -0.5V, to disable this voltage simultaneously with the channel.

OUTPUT

The outputs can source currents in excess of 600 mA. The output pins have been designed to have minimal
series inductance in order to minimize current overshoot on fast pulses. The outputs have a saturation voltage of
about 1V. The table below shows the typical output saturation Voltages into a 5Q load at various supply voltages.

Table 4. Output Saturation

Supply Voltage (V) Maximum Output (mA) 5Q Saturation Voltage (V)
4.5V 700 0.8
5.0V 777 0.89
5.5V 846 1.02

As can be seen, even with a 4.5V supply voltage the part can deliver 700 mA while the saturation voltage is at
0.8V. This means the output voltage of the part can be at maximum 700e-3*5 = 3.5V. With a saturated output
voltage (see Figure 8) of 0.8V the voltage on the supply pin of the part is 4.3V. The used supply voltage is 4.5V
so there is a supply voltage loss of 0.2V over the supply line resistance, but nevertheless the part can drive laser
diodes with a forward voltage up to 3.5V with currents over 500 mA. When operating at 5.5V the part can deliver
currents over 800 mA. In this case the output at the anode of the laser diode is 846e-3*5 = 4.23V, combined with
the saturated output voltage of 1.02V the supply voltage of the part at the power pin is 5.25V and this means the
supply line loss is 0.25V. So at 5.5V supply voltage the part can drive laser diodes with a forward voltage in
access of 4V.

VsuppLY

SUPPLY LINE
RESISTANCE SATURATED
<«— OUTPUT

I VOLTAGE

OUTPUT STAGE /
LASER

LMH65xx DIODE

v

Figure 8. Output Configuration

Application Hints

SUPPLY SEQUENCING

As the LMH6525/6526 is fabricated in the CMOS7 process, latch-up concerns are minimal. Be aware that
applying a low impedance input to the part when it has no supply voltage will forward bias the ESD diode on the
input pin and then source power into the part's Vpp pin. If the potential exists for sustained operation with active
inputs and no supply voltage, all the active inputs should have series resistors to limit the current into the input
pins to levels below a few milliamperes.
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DECOUPLING

The LMH6525/6526 has very high output currents changing within a nanosecond. This makes decoupling
especially important. High performance, low impedance ceramic capacitors should be located as close as
possible to the supply pins. The LMH6525/6526 needs two decoupling capacitors, one for the analog power and
ground VppA, GNDA) and one for the power side supply and ground (3xVpp and GNDB). The high level of output
current dictates the power side decoupling capacitor should be 0.1 microfarads minimum. Larger values may
improve rise times depending on the layout and trace impedances of the connections. The capacitors should
have direct connection across the supply pins on the top layer, preferably with small copper-pour planes. These
planes can connect to the bottom side ground and/or power planes with vias but there should be a topside low
impedance path with no vias if possible. (see also Figure 11 Decoupling Capacitors).

OVERSHOOT

As the LMH6525/6526 has fast rise times of less then a nanosecond, any inductance in the output path will
cause overshoot. This includes the inductance in the laser diode itself as well as any trace inductance. A series
connection of a resistor and a capacitor across the laser diode could be helpful to reduce unwanted overshoot or
to reduce the very high peaks caused by the relaxation oscillations of a laser diode when driven from below the
knee voltage. But keep always in mind that this causes a slower rise and/ or fall time. Typical values are 10Q
and 100 pF. The actual values required depend on the laser diode used and the circuit layout and should be
determined empirically.

THERMAL

General

The LMH6525/6526 is a very high current output device. This means that the device must have adequate heat-
sinking to prevent the die from reaching its absolute maximum rating of 150°C. The primary way heat is removed
from the LMH6525/6526 is through the Die Attach Pad, the large center pad on the bottomside of the device.
Heat is also carried out of the die through the bond wires to the traces. The outputs and the Vpp pads of the
device have double bond wires on this device so they will conduct about twice as much heat to the pad. In any
event, the heat able to be transferred out the bond wires is far less than that which can be conducted out of the
die attach pad. Heat can also be removed from the top of the part but the plastic encapsulation has worse
thermal conductivity then copper. This means a heat sink on top of the part is less effective than the same
copper area on the circuit board that is thermally attached to the Die Attach Pad.

PBC Heatsinks

In order to remove the heat from the die attach pad there must be a good thermal path to large copper pours on
the circuit board. If the part is mounted on a dual-layer board the simplest method is to use 6 or 8 vias under the
die attach pad to connect the pad thermally (as well as electrically, of course) to the bottomside of the circuit
board. The vias can then conduct heat to a copper pour area with a size as large as possible. Please see
application note AN-1187 for guidelines about these vias and LLP packaging in general. Follow the link below to
view the mentioned application note. http://www.national.com/an/AN/AN-1187.pdf

Derating

It is essential to keep the LMH6525/6526 die under 150°C. This means that if there is inadequate heat sinking
the part may overheat at maximum load while at maximum operating ambient of 85°C. How much power
(current) the part can deliver to the load at elevated ambient temperatures is purely dependent on the amount of
heat sinking the part is provided with.

LAYOUT

Inputs

Critical inputs are the LVDS lines. These are two coupled lines of a certain impedance, mostly 100Q. For some
reason those lines could have another value but in that case the termination resistance must have the same
value. The differential input resistance of the LMH6525 and LMH6526 is 100Q and normally the impedance of
the incoming transmission line matches that value. When using a flexible flat cable it is important to know the
impedance of two parallel wires in that cable. Flex cables can have different pitch distances, but a commonly
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used cable has a pitch of 0.5 mm. When verified by TDR equipment, the measurements show an impedance of
about 142Q). It is possible to calculate the impedance of such a cable when some parameters are known.
Needed parameters are the pitch (a) of the wires, the thickness (d) en r (see Figure 9). When Checked under a
microscope: the thickness of the wires is 0.3 mm. The pitch is 0.5 mm, while the ;r must be 1 for air. The
impedance of two parallel wires is given by this formula,

Z = (2761r) * log{(2*a)/d} (1)
With the data above filled in this formula the result is:
Z = 1440 2)

d

-0~ O
to. g

Figure 9. Parallel Wires

Both the measured and the calculated numbers matches very closely. The impedance of the flex cable is a
physical parameter so when designing a transmission path using this flex cable, the impedance of the total path
must be based on 140Q. There is another parameter which is the termination resistance inside the LMH6525 or
LMH6526 which is 100Q. When terminating the 140Q transmission path with an impedance of 100Q a mismatch
will occur causing reflections on the transmission line. To solve this problem it is possible to connect directly at
the input terminals of the part two resistors of 20Q one on every pin to keep it symmetrical. Normally this causes
signal loss over the total extra series resistance of 40Q when using a voltage source for driving the transmission
line. An advantage of a LVDS source is it's current nature. The current of a LVDS output is 3.5 mA and this
current produces across a resistor of 140Q a voltage of 490 mV, while this voltage across the 100Q internal
termination resistor of the part remains at 350 mV, which is conform the LVDS standard. With the usage of a
series resistance of 40Q and the termination resistor of 100Q the total termination resistance now matches the
line impedance and reflections will be as low as possible. A helpful tool for calculating impedances of
transmission lines is the: ‘Transmission Line Rapidesigner’ available from the National Semiconductor Interface
Products Group. Application Note AN-905 details the use of this handy software tool.

The Read Enable and Enable inputs are slower and much less critical. The Oscillator Enable input is toggled in
combination with the write pulse so special attention should be given to this signal to insure it is routed cleanly. It
may be desirable to put a termination resistor close to the LMH6526 for the Enable Oscillator line, to achieve the
best turn-on and turn-off performance of the oscillator.

OUTPUTS

In order to achieve the fastest output rise times the layout of the output lines should be short and tight (see
Figure 10). It is intended that the Output B trace be routed under the decoupling capacitor and that the ground
return for the laser be closely coupled to the output and terminated at the ground side of the decoupling
capacitor.
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DVD Laser

Keep short
tight loop age
v

/J e
CD Laser

Figure 10. Laser Connection

The capacitance on the output lines should also be reduced as much as possible. As always the loop area of the
laser current should be minimized and keep in mind that it is important not to have vias in the current path of the
output lines. Via’'s will introduce some inductance which lead to extra overshoot on the pulse shape.

DECOUPLING CAPACITORS

As mentioned before, the decoupling capacitors are critical to the performance of the part. The output section
above mentioned that the power-side decoupling capacitor should be as close as possible to the Vpp and GND
pins and that the B output should pass under the decoupling capacitor. Similarly the analog-side decoupling
capacitor should be as close as possible to the VppA and GNDA pins. Figure 11 shows a layout where the
analog (VppA and GNDA) decoupling cap C1 is placed next to pins 6 and 7. (Note the layout is rotated 90
degrees from the last figure.) The ground extends into a plane that should connect to the oscillator amplitude and
current setting resistors. C2 is the power-side decoupling capacitor and it can be seen placed as close to the Vpp
and GNDB pins as possible while straddling the B output trace. This layout has also provided for a second power
decoupling capacitor C3 that connects from Vpp to a different GND copper pour. It must be noted that the two
ground planes extending from C2 and C3 must be tied together. This will be shown in the thermal section below.
Bear in mind that the closeness of the parts to the LMH6525/6526 may be dictated by manufacturing rework
considerations such that the LMH6525/6526 can be de-soldered with a hot-air rework station without the need to
remove the capacitors. The relevant manufacturing organization can provide guidelines for this minimum
spacing.
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Figure 11. Decoupling Capacitors

OSCILLATOR RESISTORS

The resistors and/or potentiometers used to set oscillator frequency or amplitude should be as close to the part
as possible. If the grounds are split when using a single-sided flex circuit, it is essential that these resistors and
potentiometers share the same ground as the GNDA pin and decoupling capacitor.

THERMAL

As mentioned previously, the primary way to get heat out of the LLP package is by the large Die Attach Pad at
the center of the part’s underside. On two-layer circuits this can be done with vias. On single-sided circuits the
pad should connect with a copper pour to either the GND pin or, if a better thermal path can be achieved, with
the Vpp pins. Be aware that the unused pins on the part can also be used to connect a copper pour area to the
Die Attach Pad. Figure 12 Heat Sinking (with the same orientation as the first layout example) shows using the
unused pin to provide a thermal path to copper pour heat sinks. In this layout the analog ground has been
separated from the power ground so pin 7 is not connected to the Die Attach Paddle even though it would help
remove heat from the part. The above layout is based on a single-sided circuit board. If a dual-sided circuit board
was used there would also be vias on the Die Attach Pad that would conduct heat to a copper plane on the
bottom side of the board.
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Figure 12. Heat Sinking
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Qty Eco Plan Lead/Ball Finish  MSL Peak Temp Samples
o)) Drawing %) (3) (Requires Login)
LMH6525SP/NOPB ACTIVE UQFN NJD 28 1000 Green (RoHS CU SN Level-1-260C-UNLIM
& no Sh/Br)
LMH6525SPX/NOPB ACTIVE UQFN NJD 28 4500 Green (RoHS CU SN Level-1-260C-UNLIM
& no Sh/Br)
LMH6526SP/NOPB ACTIVE UQFN NJD 28 1000 Green (RoHS CU SN Level-1-260C-UNLIM
& no Sh/Br)
LMH6526SPX/NOPB ACTIVE UQFN NJD 28 4500 Green (RoHS CU SN Level-1-260C-UNLIM
& no Sh/Br)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
7'} |¢ KO
i |
& go W
Reel — ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QrSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
LMH6525SP/NOPB UQFN NJD 28 1000 178.0 12.4 5.3 5.3 1.3 8.0 12.0 Q1
LMH6525SPX/NOPB UQFN NJD 28 4500 330.0 12.4 5.3 53 1.3 8.0 12.0 Q1
LMH6526SP/NOPB UQFN NJD 28 1000 178.0 12.4 5.3 53 1.3 8.0 12.0 Q1
LMH6526SPX/NOPB UQFN NJD 28 4500 330.0 12.4 53 53 1.3 8.0 12.0 Q1
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*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMH6525SP/NOPB UQFN NJD 28 1000 203.0 190.0 41.0
LMH6525SPX/NOPB UQFN NJD 28 4500 349.0 337.0 45.0
LMH6526SP/NOPB UQFN NJD 28 1000 203.0 190.0 41.0
LMH6526SPX/NOPB UQFN NJD 28 4500 349.0 337.0 45.0
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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.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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