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5 Pin Configuration and Functions

OuUT+ II 6 | OUT-
Vee E 5 | Vee/Veco
IN+ E 4 | IN-

B 5-1. DCK Package
6-Pin SC70
Top View

~
Vcco 11 VEE
= {1
Vear| 21 LE/HYS
—_—_'i 1
Vee| 31 SHDN

& 5-2. RVK Package

12-Pin QFN
Top View
Pin Functions
PIN

NAME TLV3604 TLV3605 o DESCRIPTION
IN+ 3 4 | Non-inverting input

IN - 4 6 | Inverting input

OouT+ 1 12 O Non-inverting output

OUuT - 6 10 o Inverting output

Vee 2 3,59 11 | Negative power supply

Veel 5 2 | Positive input section power supply

Veco 5 1 | Positive output section power supply

SHDN - 7 | Shutdown control, active low

LE/HYS - 8 | Adjustable hysteresis control and latch
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6 Specifications
6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Input Supply Voltage: Voo - Vee -0.3 6 \
Output Supply Voltage: Veco - VEe -0.3 6 \%
Supply Voltage Difference: Ve - Veco -6 6 \%
Input Voltage (IN+, IN - )@ Vege - 0.3 Veer +0.3 \%
Differential Input Voltage (Vp, = IN+, IN -) - (Vger +0.3) +(Vee +0.3) \%
Output Voltage (OUT+, OUT - )@ Vee - 0.3 Veeo + 0.3 \Y
Shutdown Enable (SHDN) Vge - 0.3 Veeo + 0.3 \Y
Latch and Hysteresis Control (LE/HYS) Vgg - 0.3 Veeo + 0.3 \%
Current into Input pins (IN+, IN -, SHDN, LE/HYS)?) -10 +10 mA
Current into Output pins (OUT+, OUT - )®) -10 +10 mA
Junction temperature, T, 150 °C
Storage temperature, Tgg - 65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply

functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If

used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

(2) Input terminals are diode-clamped to the power-supply rails. Input signals that can swing more than 0.3 V beyond the supply rails or 6

V, whichever is lower, must be current-limited to 10 mA or less.

(38)  Output terminals are diode-clamped to the power-supply rails. Output signals that can swing more than 0.3 V beyond the supply rails

must be current-limited to 10 mA or less.

6.2 ESD Ratings

VALUE UNIT

TLV3604 Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(" +1500
Vesn) Ei'ifﬁf;ti‘“" TLV3605 Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001() +2000 Vv

Charged-device model (CDM), per JEDEC specification JESD22-C101(2) +1000
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standaed ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT

Input Supply Voltage: Vce) - VEe 24 55
Output Supply Voltage: Veco - Vee 24 5.5 \%
Input Voltage Range (IN+, IN - ) Vee - 0.3 Veer +0.3 \
Shutdown Enable (SHDN) Vee - 0.3 Vcco + 0.3 \
Latch and Hysteresis Control (LE/HYS) Vegg - 0.3 Veco +0.3 \Y
Ambient temperature, Ta -40 125 °C
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6.4 Thermal Information

TLV3604 TLV3605
THERMAL METRIC DCK (SC70) RVK (WQFN) UNIT

6 PINS 12 PINS
RoJa Junction-to-ambient thermal resistance 170.3 85.8 °C/W
R yc(top) | Junction-to-case (top) thermal resistance 134.5 71.6 °C/W
Ro Junction-to-case (bottom) thermal resistance N/A 15.1 °C/W

JC(bottom)

Roys Junction-to-board thermal resistance 63.3 52.7 °C/W
T Junction-to-top characterization parameter 43.7 4.1 °C/W
LTS Junction-to-board characterization parameter 63.1 52.7 °C/IW

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TLV3604 TLV3605

Submit Document Feedback

5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tlv3604?qgpn=tlv3604
https://www.ti.com.cn/product/cn/tlv3605?qgpn=tlv3605
https://www.ti.com.cn/cn/lit/pdf/ZHCSLN7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLN7D&partnum=TLV3604
https://www.ti.com.cn/product/cn/tlv3604?qgpn=tlv3604
https://www.ti.com.cn/product/cn/tlv3605?qgpn=tlv3605

TLV3604, TLV3605

ZHCSLN7D - SEPTEMBER 2019 - REVISED JULY 2021

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.5 Electrical Characteristics (Vgcci = Vcco=2.5Vto5V)
Veel=Veco=2.5t05V,Veg =0V, Veum = VEg + 300 mV, R pap = 100 Q, C_ = 1 pF probe capacitance, typical at Ty = 25°C

(unless otherwise noted).

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
DC Input Characteristics
Veel =V =25Vand5V
1) CCl CCO _
Vio Input offset voltage Ta= - 40°C to +125°C 5 0.5 5 mV
Input common mode voltage Veel=Veco=2.5Vand 5V ~
Vem range Ta= -40C to +1257C Veg - 02 Vo +0.2 v
VhysT Input hysteresis voltage 0 mv
Cin Input capacitance 1 pF
Rom Input differential mode resistance 67 kQ
Rem Input common mode resistance 5 MQ
. Veer =Veco=25Vand 5V N R
Ig Input bias current Ta= - 40°C to +1257C 5 1 5 UuA
Veel=Veco=2.5Vand 5V _
los Input offset current Ta= - 40T to +125°C 1 1 uA
Veel=Veco=2.5Vand 5V
CMRR (1) Common-mode rejection ratio Vem = Vee - 0.2V to Vg + 0.2V, 50 80 dB
Ta= -40C to +125C
Veel =V =25Vto5V,
0] g " ; ccl = Veco )
PSRR Power-supply rejection ratio Ta= - 40C to +125°C 55 80 dB
DC Output Characteristics
Veel=Veco=2.5Vand 5V
Vocm Output common mode voltage Ta= - 40C to +125C 1.125 1.2 1.375 \%
AV Output common mode voltage Veel=Veco=2.5Vand 5V 50 mv
OcM mismatch Ta= -40°C to +125C
Peak-to-Peak output common
Vocwu_pp mode voltage 20 mVpp
. . Vcc| = VCCO =25Vand5V
Vop Differential output voltage Ta= ~40°C to +125C 250 350 450 mV
Differential output voltage Veel=Veco=2.5Vand 5V
AVop mismatch Ta= - 40C to +125C 10 mv
Power Supply
. Vcc| = VCCO =25Vand5V
lcc (TLV3604) Total quiescent current Taz —40C to +125C 121 16.5 mA
. VCCl = VCCO =25Vand5V
lcc) (TLV3605) Input stage quiescent current Taz —40C to +125C 7.5 10.5 mA
. Veer = Veeo = 25Vand5V
lcco (TLV3605) Output stage quiescent current Taz —40C to +125C 5.2 7.0 mA
AC Characteristics
: Voverorive = Vunperorive = 50mV, 50 MHz
tpp Propagation delay Squarewave 800 ps
Voverorive = Vunberprive = 50mV, 50 MHz
tpp_skew Propagation delay skew Squarewave 40 ps
tcM_DISPERSION Common dispersion Vewm varied from Vgg to Veg 200 ps
top_pisPERSION Overdrive dispersion Overdrive varied from 10 mV to 250 mV 350 ps
tub_DISPERSION Underdrive dispersion Underdrive varied from 10mV to 250 mV 200 ps
tr Rise time 20% to 80% 350 ps
te Fall time 80% to 20% 350 ps
froceLE Input toggle frequency VN =200 mVpp Sine Wave, 50% Output swing 1.5 GHz
TR Toggle Rate VN =200 mVpp Sine Wave, 50% Output swing 3.0 Gbps
. Minimum allowed input pulse VoverbriVE = VUNDERDRIVE = 50mV
PulseWidth width PWout = 90% of PWiy 600 ps
Latching/Adjustable Hysteresis (TLV3605 only)
VhysT Input hysteresis voltage Ruyst = Floating 0 mV
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6.5 Electrical Characteristics (Vcc) = Veco = 2.5V to 5 V) (continued)

Veel =Veco=25t05V, Vge =0V, Vem = Vg + 300 mV, R pap = 100 Q, C = 1 pF probe capacitance, typical at Tp = 25°C

(unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VhysT Input hysteresis voltage Ryyst = 150 kQ 30 mV
VhysT Input hysteresis voltage Ryyst = 56 kQ 60 mV
T i . Veei=Veco=25Vand 5V
ViH LE LE pin input high level Ta= - 40C to +125°C 1.5 \Y
T i Veer =Veco=25Vand 5V
ViL_LE LE pin input low level Ta= - 40°C to +1257C 0.35 \%
lH L LE pin input leakage current Vie = Veco 3.5 UuA
- Ta= -40C to +125C ’
I Le LE pin input leakage current Vie = Vee, 40 uA
= Ta= -40°C to +125C
tseTup Latch setup time -3 ns
thoLp Latch hold time ns
tpL Latch to Q and Q delay 4 ns
Shutdown Characteristics (TLV3605 only)
ST i . Veer =Veco=2.5Vand 5V
VIH_sD SHDN pin input high level Ta= - 40C to +125°C 1.5 \%
ST i Vcc|=VCCO=2.5Vand5V
ViL_sp SHDN pin input low level Ta= - 40C to +125°C 0.4 \%
Vcc| = VCCO =25Vand5V
IH_sp SHDN pin input leakage current | Vsp = Veco, 2 uA
Ta= -40C to +125C
Vcc| = VCCO =25Vand5V
I sb SHDN pin input leakage current | Vsp = Vgg, 30 uA
Ta= -40C to +125C
I Input stage quiescent currentin  |Vee = Veco=2.5Vand 5V 15 mA
CCl_SD Shutdown mode Ta= -40°C to +1257C :
I Output stage quiescent current in |Vee = Veco =2.5Vand 5V 100 A
€CO_sb Shutdown mode Ta= -40°C to +1257C
Sleep time from Active to o )
tsLEEP Shutdown mode 10% output swing 8 ns
fAKELP \r/nV(e;g: up time from Shutdown Vop = 50 mV, output valid 100 ns

(1) For TLV3605, the V| is tested with Ryyst = 150 KQ
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6.6 Typical Characteristics
At Ta =25°C, VeaVeco = 2.5V 10 5.0V, Ve = 0.3V, and input overdrive/underdrive = 50 mV unless otherwise noted.
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6.6 Typical Characteristics (continued)
At Ta =25°C, VeaiVeco = 2.5V 10 5.0V, Ve = 0.3V, and input overdrive/underdrive = 50 mV unless otherwise noted.
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6.6 Typical Characteristics (continued)

At Ta =25°C, VeaiVeco = 2.5V 10 5.0V, Ve = 0.3V, and input overdrive/underdrive = 50 mV unless otherwise noted.
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6.6 Typical Characteristics (continued)

At Ta =25°C, VeaiVeco = 2.5V 10 5.0V, Ve = 0.3V, and input overdrive/underdrive = 50 mV unless otherwise noted.
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7 Detailed Description
7.1 Overview

The TLV3604 and TLV3605 are 800-ps, high-speed comparators with LVDS outputs and rail-to-rail inputs. These
features, along with an operating voltage range of 2.4 V to 5.5 V and a high toggle frequency of 3 Gbps, make
the TLV3604 and TLV3605 well suited for LIDAR, clock and data recovery applications, and test and
measurement systems.

7.2 Functional Block Diagram

VCcCl/vCCOo VCCI VvCCO

TLV3605 _

LE/HYS

VEE VEE

7.3 Feature Description

The TLV3604 and TLV3605 are single channel, high-speed comparators with rail-to-rail inputs and LVDS
outputs. The rail-to-rail input stage is capable of operating up to 200 mV beyond each power supply rail with
minimal input offset. The TLV3605 has similar performance while providing adjustable hysteresis, latching
function, and shutdown mode.

7.4 Device Functional Modes

The TLV3604 has a single functional mode and is operational when the power supply voltage is greater than

the minimum operating voltage. On the other hand, the TLV3605 has an active and shutdown mode. The
TLV3605 is in shutdown mode when the SHDN pin is logic low. To allow for easy interface with 1.8V FPGAs and
CPUs, The SHDN pinis 1.8 V logic compliant and independent of the comparator power supply.

7.4.1 Rail-to-Rail Inputs

The TLV3604 and TLV3605 feature input stages capable of operating 200mV below or above the power supply
rails, allowing for zero cross detection and maximizing input dynamic range. With low input offset voltage, the
comparators improve system performance in high sensitivity signal detection.

7.4.2 LVDS Output

The TLV3604 and TLV3605 output are LVDS compliant. When the input of the downstream device is terminated
with a 100 Q resistor, it provides a 350 mV LVDS swing. Fully differential outputs enable fast digital toggling
and reduce EMI compared to single-ended output standards.
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8 Application and Implementation

&1
PAR RLFR 4 145 B R T T1 38R YE FE , TI A GRILAERR A e . TI % N5 S
S REIEH T HNM . & I IEFF N, DR RS EE.

8.1 Application Information

The TLV360x comparators feature rail-to-rail inputs and a LVDS output stage that is well-suited for high speed
applications that require low power consumption. The 800 ps propagation delay of the comparators improve
performance and extend the range for applications involving optical reception, triggers for test and measurement
systems, and transceivers that require a high speed signal to be carried over a certain distance.

8.1.1 Comparator Inputs

The TLV360x is a rail-to-rail input comparator, with an input common-mode range that exceeds the supply rails
by 200 mV for both positive and negative supplies.

8.1.2 Capacitive Loads

Under reasonable capacitive loads, the device maintains specified propagation delay. However, excessive
capacitive loading under high switching frequencies may increase supply current, propagation delay, or induce
decreased slew rate.

8.1.3 Latch Functionality

The latch pin for the TLV3605 holds the output state of the device when the voltage at the LE/HYST pin is less
than 800mV above Vgg. This is particularly useful when the output state is intended to remain unchanged. An
important consideration of the latch functionality is the latch hold time. Latch hold time is the minimum time (after
the latch pin is asserted) required for properly latching the comparator output.

tSETUP

LE/HYST

~
—

IN Valid Input Transition
Region

Valid Input
Transition Region

& 8-1. Valid Latch Diagram

Likewise, latch setup time is defined as the time that the input must be stable before the latch pin is asserted low.
The figure above illustrates when the input can transition for a valid latch. Note that the typical setup time in the
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EC table is negative; this is due to the internal trace delays of the LE/HYST pin relative to the input pin trace
delays.

A small delay in the output response is shown below when the TLV3605 exits a latched output stage.

|
|
4

LE/HYS !
|
|
|
|
/ :
IN :
|
|

«— tp —F:

| |

I |
ouT | :

|

| |

K 8-2. Latch Disable with Input Change

8.1.4 Adjustable Hysteresis

As a result of a comparator’ s high open loop gain, there is a small band of input differential voltage where the
output can toggle back and forth between “logic high” and “logic low” states. This can cause design
challenges for inputs with slow rise and fall times or systems with excessive noise.

These challenges can be overcome by adding hysteresis to the comparator. Since the TLV3604 does not have
internal hysteresis, external hysteresis can be applied in the form of a positive feedback loop that adjusts the trip
point of the comparator depending on its current output state. See the Typical Application section for more
details.

The TLV3605 on the other hand has a LE/HYST pin that can be used to increase the internal hysteresis of the
comparator. In order to change the internal hysteresis of the TLV3605, connect a single resistor as shown in the
adjusting hysteresis figure between the LE/HYST pin and VEE. A curve of hysteresis versus resistance is
provided below to provide guidance in setting the desired amount of hysteresis.

VCCI VCCO

IN- ———— - LCEMHYS

|

|

|

|
| > i OUTP
| }——ouTN

|

|

|

|

I TLV3605

e — ——— —— — — — — —

R

VEE

K 8-3. Adjusting Hysteresis with an External Resistor (R)
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Bl 8-4. Vyyst (MV) vs Ryyst (kQ), Vee = 3.3V

8.2 Typical Application
8.2.1 Non-Inverting Comparator With Hysteresis
A way to implement external hysteresis to the TLV3604 is to add two resistors to the circuit: one in series

between the reference voltage and the inverting pin, and another from the inverting pin to one of the differential
output pins.

Vee/Veco

Ol

— GND

K 8-5. Non-Inverting Comparator with Hysteresis Circuit

8.2.1.1 Design Requirements

# 8-1. Design Parameters

PARAMETER VALUE
Viys 20mV
VRerF )Y
V1 3.6V
Vi 3.4V
Q 1.375V
Q 1.025V

8.2.1.2 Detailed Design Procedure

First, create an equation for V1 that covers both output voltages when the output is high or low.
V11 = VrerR2 + QR4

R+R; Ri*R; (1)
V12 = VeerR + QRy
Ri+R2 Ri*R; (2)
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The hysteresis voltage in this network is equal to the difference in the two threshold voltage equations.

Vhvs = V1i-Vr2 (3)
Vhys = VeerR2 + QR; - VrerR, - QRy
Ri*+R2 Ri+Rz Ri+Rz Ri+R: (4)
VHys = (Q-ﬁ)R1
R*R, (5)
Vhvs = VopR1
R1+R> (6)

Select a value for R2. Plug in given values for Vrgg, V11, VT2, Q, and Q, and solve for R1. For the given
example, R2 =100 kQ, and R1 is solved as = 67.37 kQ.

8.2.1.3 Application Performance Plots
1.4

1.35

1.3

1.25

1.2

Vout (V)

1.1

1.05

3.35 3.4 3.45 3.5 3.55 3.6 3.65
Vin (V)

K] 8-6. Hysteresis Curve for LVDS Comparator

8.2.2 Optical Receiver

The TLV360x can be used in conjunction with a high performance amplifier such as the OPA855 to create an
optical receiver as shown in the [§] 8-7. The photo diode is connected to a bias voltage and is being driven with a
pulsed laser. The OPA855 takes the current conducting through the diode and translates it into a voltage for a
high speed comparator to detect. The TLV360x will then output the proper LVDS signal according to the
threshold set (Vrep2)-
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I IF Vea/Veco
Rr
OPA855
N
~a i —
\at =
Vrer2
Vaias

& 8-7. Optical Receiver
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8.2.3 Logic Clock Source to LVDS Transceiver

The ¥ 8-8 shows a logic clock source being terminated and driven with the TLV360x across a CAT6 Cable to
receive an equivalent LVDS clock signal at the receiver end.

CLOCK SOURCE
|—| |—| 4900  49.90 [ _ N = our
TLV360x> | R145| CAT6 CABLE | RI45 %8 TLV360X> 28
s [s]
= > > = OuUT-

VREF

& 8-8. LVDS Clock Transceiver

8.2.4 External Trigger Function for Oscilloscopes

Kl 8-9 is a typical configuration for creating an external trigger on oscilliscopes. The user adjusts the trigger
level, and a DAC converts this trigger level to a voltage the TLV360x can use as a reference. The input voltage
from an oscilloscope channel is then compared to the trigger reference voltage, and the TLV360x sends an
LVDS signal to a downstream FPGA to begin a capture.

VCCI/VCCO

FPGA

Trigger Input

1H

& 8-9. External Trigger Function

9 Power Supply Recommendations

The TLV3604 and TLV3605 are recommended for operation from 2.4 V to 5.5 V. One benefit of the TLV3605 is
that the comparator has separate input and output supply pins (VCCI and VCCO). This provides a system
designer the flexibility of powering the input stage with a higher supply voltage such as 5V to maximize the
dynamic range of the input while powering the output stage with a 2.5V supply to save power. Regardless of the
VCCO supply voltage, the control pins such as LE and SHDN are 1.8V logic compliant.
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10 Layout
10.1 Layout Guidelines

Comparators are very sensitive to input noise. For best results, adhere to the following layout guidelines.

1.

2.

3.

Sl

6.
7.
8.

Use a printed-circuit-board (PCB) with a good, unbroken, low-inductance ground plane. Proper grounding
(use of a ground plane) helps maintain specified device performance and input/output trace impedances.
To minimize supply noise, place a decoupling capacitor (0.1- 1 F ceramic, surface-mount capacitor) directly
between VCCI/VCCO and VEE.

On the inputs and outputs, utilize matched trace lengths to minimize timing skew. Also, minimize trace
lengths and maximize ground pour spacings around the input and output traces to limit parasitic
capacitance.

Solder the device directly to the PCB rather than using a socket.

For slow-moving input signals, take care to prevent parasitic feedback. A small capacitor (1000 pF or less)
placed between the inputs can help eliminate oscillations in the transition region. This capacitor causes
minimal degradation to propagation delay when source impedance is low.

Use a 100 Q termination resistor across the device's LVDS outputs.

Use higher performance substrate materials such as Rogers or High-Speed FR4.

PCB signal layers from the TLV3604EVM are shown for reference.

10.2 Layout Example

Figure 10-1 shows the 4 layer PCB signal routing for the TLV3604EVM as an example for how layout on this
device can be done.
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B 10-1. TLV3604EVM Layout Example
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11 Device and Documentation Support
11.1 Device Support
11.1.1 Development Support

LIDAR Pulsed Time of Flight Reference Design

11.2 BSOS B B A

FENCCRY @A, 1 SR ti.com LRURS TS SO s 7 E R AT R BRI S SR
ML, AR RIS B I E B DT SR RS BT SR id K.

1.3 THRREIR
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11.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.

Fr A b % B BT & I =

11.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘9 \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

11.6 RiER
Tl Rifi#k RARTERS W IR 7 AR 17 BEAENE 1 A€ Lo

12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 21

Product Folder Links: TLV3604 TLV3605


http://www.ti.com/tool/TIDA-00663
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tlv3604?qgpn=tlv3604
https://www.ti.com.cn/product/cn/tlv3605?qgpn=tlv3605
https://www.ti.com.cn/cn/lit/pdf/ZHCSLN7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLN7D&partnum=TLV3604
https://www.ti.com.cn/product/cn/tlv3604?qgpn=tlv3604
https://www.ti.com.cn/product/cn/tlv3605?qgpn=tlv3605

HESHMNGETTEH
THREERARFI T RS (OREEEER ) « WIFRIE (BESE R ) - MBI EN. MK TR, 24aE B RIE , AUE
IO B A ATAT B R s R O AEAR |, R EAN R T Xh@E 88 M e H& 77 T 09 38 P BN R ABAT AR 36 = 5 iR P AL s s FE AR
XL B P T P AT Bk BRI RN RAE A . 808 BAT AR LA N 230 3HE « (1) SH0 I BRBE R SIEMN T 76, (2) it %
WEFEMRRAE IR |, (3) B PRI 1V B 335 fE AH AR e LS AT AT Hofth e 4. AR e AR . XSS JR G AR |, RS ATl A T AUEN ]
X e B TR R AR IR TR B T 7= SR o AR I e B PRk AT FA B2 I SR R o S TOAUE P AT e Fo At T b= B SR AT AT 58 =07 S0
WAL TR A U 25 R TE I S R K A8 FE ot T RIS AT AT R . 5 A, BURAMR S |, T A 7157
THRBERP= 5532 TI 8526 3K (https:www.ti.com/legal/termsofsale.html) B, ti.com _b HAhIE FH 4% 20T 77 ik B B Ao A58 P 26 kA 3. T
PO S BRI E A S R B UL AR 7 ST 5 T EES T1 7 5 R A 3 P A 4E AR B H (R 5 75 1

HR 27 Hudik - Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021 , flEJH{ 38 (TI) A


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 16-Jun-2021

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
TLV3604DCKR ACTIVE SC70 DCK 6 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 1HF Samples
TLV3604DCKT ACTIVE SC70 DCK 6 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 1HF m
TLV3605RVKR ACTIVE WQFN RVK 12 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 3605
TLV3605RVKT ACTIVE WQFN RVK 12 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 3605 Samples

@ 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.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl 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
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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
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TLV3604DCKR SC70 DCK 6 3000 180.0 8.4 247 | 23 125 | 4.0 8.0 Q3
TLV3604DCKT SC70 DCK 6 250 180.0 8.4 247 | 23 125 | 40 8.0 Q3
TLV3605RVKR WQFN RVK 12 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
TLV3605RVKT WQFN RVK 12 250 180.0 12.4 3.3 3.3 11 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TLV3604DCKR SC70 DCK 6 3000 183.0 183.0 20.0
TLV3604DCKT SC70 DCK 6 250 183.0 183.0 20.0
TLV3605RVKR WQFN RVK 12 3000 367.0 367.0 35.0
TLV3605RVKT WQFN RVK 12 250 210.0 185.0 35.0
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MECHANICAL DATA

DCK (R—PDSO—GB) PLASTIC SMALL—OUTLINE PACKAGE
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NOTES: Al linear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

Falls within JEDEC MO-203 variation AB.
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LAND PATTERN DATA

DCK (R—PDSO—G6)

PLASTIC SMALL OUTLINE

Example Board Layout
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Based on a stencil thickness

of .127mm (.005inch).

6x0,35—  (—

e
HE-

‘k 4x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50/
v
~
4210356-3/C 07/
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.
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MECHANICAL DATA
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NOTES: A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.

B. This drawing is subject to change without notice.

C. Quad Flatpack, No—leads (QFN) package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
F. Falls within JEDEC MO-220.

i3 TEXAs
INSTRUMENTS

www.ti.com



ERFRNRREH
THERHFRUEEARNTREMERE (@FRER ) . RUTAR (8F3E)1) . MAREMRTEN, RETE, R2EENAEMER ,
gﬁiﬁiﬁﬁiﬁmﬂﬂzﬁ&ﬂ-ﬂﬂﬂ FAHEETWER  SEETRTEHE. ERHEARAEHNERESTRILEMSE =77 FR~ RN ETE
REFRARER T FRBTRITORETRAREH, BFATREUT2HIRME : (1) HNEHEARRESEN TIFR , (2) Rit. B
EHNREHNEA |, (3) BRENNABEEMREUREAR MRS, FERE, UERHEMER,
XERFNARE , BFSTEA, T RUEXAFXLERRATHARREMRN TI ~RONA. mENXEFRETEEEFHNRER.
BEREREMEM TI HIRFRNREFME=ZF MR~ ENEFBRZREXEHFHEATY TI REARERNEARE, BE. K
A, BEMHES , TI HHBRAZE,
TIREN™RZ T HEERRD ticom LEHMEARRT ~REHHEMERARRNAR. T REXEFRATLT BIURMEFNER
THEX TIFRAFHERNERIIBRETFH.
Tl R3S F B4R AT REIR MV R T R AR R

Bt : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022 , EM{YEE (TI) A7


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

	1 特性
	2 应用
	3 说明
	Table of Contents
	4 Revision History
	5 Pin Configuration and Functions
	Pin Functions

	6 Specifications
	6.1 Absolute Maximum Ratings
	6.2 ESD Ratings
	6.3 Recommended Operating Conditions
	6.4 Thermal Information
	6.5 Electrical Characteristics (VCCI = VCCO = 2.5 V to 5 V)
	6.6 Typical Characteristics

	7 Detailed Description
	7.1 Overview
	7.2 Functional Block Diagram
	7.3 Feature Description
	7.4 Device Functional Modes
	7.4.1 Rail-to-Rail Inputs
	7.4.2 LVDS Output


	8 Application and Implementation
	8.1 Application Information
	8.1.1 Comparator Inputs
	8.1.2 Capacitive Loads
	8.1.3 Latch Functionality
	8.1.4 Adjustable Hysteresis

	8.2 Typical Application
	8.2.1 Non-Inverting Comparator With Hysteresis
	8.2.1.1 Design Requirements
	8.2.1.2 Detailed Design Procedure
	8.2.1.3 Application Performance Plots

	8.2.2 Optical Receiver
	8.2.3 Logic Clock Source to LVDS Transceiver
	8.2.4 External Trigger Function for Oscilloscopes


	9 Power Supply Recommendations
	10 Layout
	10.1 Layout Guidelines
	10.2 Layout Example

	11 Device and Documentation Support
	11.1 Device Support
	11.1.1 Development Support

	11.2 接收文档更新通知
	11.3 支持资源
	11.4 Trademarks
	11.5 Electrostatic Discharge Caution
	11.6 术语表

	12 Mechanical, Packaging, and Orderable Information



