Welcome!
Texas Instruments New Product Update

* This webinar will be recorded and available at www.ti.com/npu
* Phone lines will be muted

* Please post questions in the chat or contact your sales person or field
applications engineer
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Agenda

» Tl comparator portfolio

800-ps propagation delay comparator with LVDS output
— TLV3604, TLV3605

Application examples
— Signal and clock restoration
— Pulse detection
— Signal triggering function

Other circuit improvements

Key online design resources
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Comparator portfolio

Supplying comparators for over 50 Years: Robust and flexible without compromise

- -

Low power

* Smallest packages
Low power comparators down to 0.7mm X 0.7mm

<10uA comparators * Integrated Reference
® with high accuracy

Over 70 devices
» Extremely low power

High voltage
* Wide supply operation

Comparator Wide vin comparators S . | caded and leadless

pQﬂfOliO Up to 40 V e Packages
Next generation up to 65V - * Integrated reference

> 150 devices G 0 deviaas . Comblna_mon am_p/comp
> 4000 customers » Automotive qualified

> 100 end equipments

— TIDéSigns — | Wallelalsy =
High speed comparators

0 ol =
<=100ns
"? d Over 30 devices

TI Confidential - NDA Restrictions *? TEXAS INSTRUMENTS

* 100+MHz toggle rates

* Fast response time

* Push-pull and LVDS
output options




TI’'s key high speed comparator portfolio

TLV9032/22/34/24
LMV7235/9 100ns PP/OD, 15uA 1Q
75ns push-pull, 65uA 1Q 1.65 to 5.5V Supply
2.7 t1o 5'.15V st;pply TLV3201/2 2 and 4 channel
clanne 40ns Push-Pul, 40uA 1Q
2.7 to 5.5V supply
1 and 2 channel

High Speed
10 ~100nS

LMV7219
7ns push-pull, 1mA IQ
2.7~5V supply TLV3501/2
1 channel 4.5ns push-pull, 3.2mA IQ
2.7 to 5.5V uspply
1/2 channel
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Q100 planned

TLV3604/5
800 ps LVDS, 12 mA IQ
LMH7322/4 2.4 to 5.5V supply
700 ps RSPECL, 22.8 mA IQ 1-channel
2.7~12V supply
2/4-channel
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TLV3501/2

4.5 ns propagation delay / push-pull (industrial & automotive)

= Fastresponse time, power efficient = Comparing to differential output structure, single-ended output

= Push-Pull :tpp 4.5ns @ 50mV overdrive can save board layout space and number of 10s

= Supply voltage 2.7t055V

= Rail-to-rail input

. Inp_ut offset voltage (max) 6.5 mV TLV3501: DBV Package TLV3501: D Package TLV3502: DCN and D Packages

= Quiescent current 3.2mA O 23 8-Pin SOIC 8-Pin SOT-23 and SOIC

: ‘ p View Top View Top View

= tpp dispersion (Vgop=10 ~ 100mV) 2ns = -

= Toggle frequency 83MHz AN E g E‘ SHDN NCWE 8 | SHDN +IN A II E Vi

= Operating temperature range: -40°C to 125°C v- [ 2] E our -z 7|V -na [2] 7] outa
+IN E E vs E 6 | out ane [3] E ouTB

V- ‘Z 5 NC‘” -INB E E‘ V-

Applications

Over voltage/current monitoring
Laser scanner (Time-of-Flight), e.g. vacuum robot Vj O
High-speed system monitoring
Low side current sensing

R, =510

Vrer O—/MA
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TLV3604/5

800 ps propagation delay / LVDS (industrial & automotive)

* Fastresponse time . = Suitable for very high speed applications
* LVDS  tpp 800 ps @ 50mV OverDrive = LVDS outputs for easy interfacing to FPGA and modern ASIC
= Supply voltage 24to 55V
= Rail-to-rail input
= |nput offset voltage (max) 5mV
= Quiescent current 12 mA
=  Minimum pulse width 600 ps
*  tpp dispersion (Vop=10 ~ 250mV) 350 ps £, B
= Toggle frequency 1.5GHz © > O
= Operating temperature range: -40°C to 125°C RPHETHE Y

- -

VOCO 1 | ! I| 9 VEE

out+[ 1] 6 | ouT- s | 0t

i i Voo | 211 1, 8 |LE/MHYS
Applications Vee| 2] 5 | VooiVoco Sy s
VEE 3 | | || 7 SHDN
Clock and data restoration 'N*E 4 JIN- - ol il Sl
|

Laser scanner (Time-of-Flight) 41 51 61
Proximity sensor T
Oscilloscope/logic analyzer =
Single peak detection

\
IN-

TLV3604 TLV3605
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Signal and clock restoration

Board A Board B I

|| Lubsbuffer | TLV360415

LVDS L T RS Cost Low High
FPGA o> Ly e
i | oo | Input Limited to High
o ————— sensitivity Viu/V
CMRR None High

—LF
—H

1. TLV3604 TLV3605 benefits long range signal transmission in noisy environment
2. EMI is well suppressed compared to single-ended push-pull output
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Time-of-flight application

Transmitter

FPGA

Receiver

APD Power
High Voltage +

ARM
inu

* Minimum pulse width detection capability determines the detection range
— TLV3604/5 have 600ps minimum pulse detection capability

* tpp pispersion: Propagation delay’s dispersion is crucial
— TLV3604/5 have 350ps propagation delay dispersion
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Why t,; overdrive dispersion matters

Target

J

v

Distance = speed of light * delay / 2

Delay uncertainty comes from the t dispersion
(overdrive, temperature, jitter)

TLV3604/5 (350ps overdrive dispersion)

A

tpLH (ps)

Sensor

.

1100

— Ve =25V
1050 ! — Vec =33V
— Ve =5.0V

1000

950

900

850

800 \

N\
750 NS

——

700

0 60 120 180 240 300
Vop (mV)
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Why minimum pulse width matters

Target Sensor

e

1

* Industry eye safety standard requires the shade area (energy)
should be lower than a threshold

« Extending range by increasing the amplitude of laser

« TLV3604/5 (600ps minimum pulse width detection) 1
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Test & measurement trigger subsystem

TLV3605

HF/LF
AC/DC ;
reject
couple —eleel
EXT U .
TRIG IIP | f | AT al
>
Lo |
»
TRIGGER
10GIC
Relay <I<— DAC
driver
! SPI/12C
Internal Trigger : \ DAC Y
1 A 1
TRIG I/IP : H DAC
i | LDO
1 1
High speed : : BUFFER *
comparator w/ L _ _ _ __ _] i R Data
hysteresis control Reference acquisition
Multicore DSP + ARM
/
VGGl VCCO 70 Reference AR
— -40°C
| ] 60 R e e b |
I I ' i
| | 50 1 MUX ]
1
Ny — | s T P SPI/12C 1
| s 5 b :
| OUTN 2 30 : 1
N LEHYS | > | :
| | 20 e N . 1
| | 1 | DIGITAL ! SPI/I2C !
weeos | _|_____ ! 0 | L_ofOT__ '
R l A :
0 ! HYSTERISIS \
0 100 200 300 400 500 600 700 | CTRL GPIO ,
VEE Ruyst (©2) : T
_______________________________________ 1
Figure 8-4. Vyyst (mV) vs Ryyst (Q), Vec = 3.3V +/-5V
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Layout considerations for comparators

+ We tend to think of comparators as “slow” devices — they are not!

V4

» Digital outputs actually make them “fast” devices

» Treat comparators like a “fast” digital gate — even if input signal is ic

Comparators can have rise/fall times in the 100’s of nanoseconds

Peak currents are drawn from the supplies to charge/discharge output Lrrace
capacitance during output transitions (remember: i = C * (Av / At) !) V4 Supply

Peak currents (>50mAl) can cause poorly bypassed supplies to ring
Poor layout can cause grounds to ring “}ﬂ_

Ground bounce can cause input signals to shift ﬂ'h

Major cause of oscillations, EMI and false triggering | =]

slow. i
= T

Bypass cap across supply pins (0.1uF ceramic)

Use Short, direct ground traces

Use proper output terminations and traces for high speed (<200ns)
devices —
Use multiple caps, separated by two decades to minimize resonance

(InF and 100nF)

[
TRACE GND Ground

Bounce
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Internal power-on-reset (POR)

IN+ O 2\ N o out

IN- ()

GND

Tl new comparator’s generic block diagram

TLV3604/5 output remains high-Z during power up
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Key online resources

» TLV3604 product page
TLV3605 product page
Cookbook circuitry
POR FAQ on E2E

Distance measurement with high speed comparators in optical ToF applications
(AppNote)

* Intro to high speed comparators: ToF distance measurements with LVDS
comparator (Video)
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https://www.ti.com/product/TLV3604
https://www.ti.com/product/TLV3605
https://www.ti.com/seclit/eb/slyy137a/slyy137a.pdf
https://e2e.ti.com/support/amplifiers/f/amplifiers-forum/897407/faq-how-power-on-reset-comparators-simplify-designs?tisearch=e2e-sitesearch&keymatch=faq%3Atrue
https://www.ti.com/lit/pdf/snoaa63
https://www.youtube.com/watch?v=WOnYseoOi0A

Visit www.tl.com/npu

For more information on the New Product Update
series, calendar and archived recordings
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated
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