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4 Pin Configuration and Functions

Pin Configurations: TLV3604 and TLV3605
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& 4-2. RVK Package

12-Pin QFN
Top View
% 4-1. Pin Functions: TLV3604 and TLV3605
PIN

NAME TLV3604 TLV3605 o DESCRIPTION
IN+ 3 4 | Non-inverting input
IN - 4 6 | Inverting input
OouT+ 1 12 O Non-inverting output
OuT - 6 10 o Inverting output
Vee 2 3,59 11 | Negative power supply
Vel 5 2 | Positive input section power supply
Veeco 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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4.1 Pin Configuration: TLV3607
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& 4-3. RTE Package

16-Pin WQFN with Exposed Thermal Pad

Top View
% 4-2. Pin Functions: TLV3607
PIN
NAME TREEDT 110 DESCRIPTION
IN+A 1 | Channel A non-inverting input
IN-A 2 | Channel A inverting input
IN-B 3 | Channel B inverting input
IN+B 4 | Channel B non-inverting input
OUT+A 12 (0] Channel A non-inverting output
OUT-A 11 (0] Channel A inverting output
OuUT-B 10 o} Channel B inverting output
OouT+B 9 (0] Channel B non-inverting output
Vee 6, 14 | Negative power supply
Veel 5 | Positive input section power supply
Veco 13 | Positive output section power supply
SHDNA 16 | Channel A shutdown control (active low)
SHDNB 8 I Channel B shutdown control (active low)
LE/HYSA 15 | Channel A latch enable (active low) and adjustable hysteresis control
LE/HYSB 7 | Channel B latch enable (active low) and adjustable hysteresis control
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5 Specifications
5.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Input Supply Voltage: Veg) - Vee -0.3 6 \%
Output Supply Voltage: Vcco - Vee -0.3 6 \%
Supply Voltage Difference: Ve - Veco -6 6 \%
Input Voltage (IN+, IN - ) Veg - 0.3 Veer +0.3 \Y
Differential Input Voltage (Vp, = IN+, IN -) - (Veer +0.3) +(Vee + 0.3) \%
Output Voltage (OUT+, OUT - )@®) Vege - 0.3 Veeo + 0.3 \%
Shutdown Enable (SHDN) Vege - 0.3 Veeo + 0.3 \Y
Latch and Hysteresis Control (LE/HYS) Vegg - 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, Tgtg -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 0.3V beyond the supply rails or 6V,

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

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

must be current-limited to 10mA or less.

5.2 ESD Ratings

VALUE UNIT
TLV3604 Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001() +1500
V(esp) Ei':g;;"rzt:tic TLV3605, TLV3607 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 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.

5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Input Supply Voltage: Vee) - Vee 24 55
Output Supply Voltage: Vcco - Vee 24 55 \Y
Input Voltage Range (IN+, IN -) Vgg - 0.3 Veer + 0.3 \Y
Shutdown Enable (SHDN) Vge - 0.3 Veeo + 0.3 \Y
Latch and Hysteresis Control (LE/HYS) Vge - 0.3 Veeo + 0.3 Vv
Ambient temperature, Ta -40 125 °C
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5.4 Thermal Information

TLV3604 TLV3605 TLV3607
THERMAL METRIC DCK (SC70) RVK (WQFN) RTE (WQFN) UNIT
6 PINS 12 PINS 16 PINS
Roja [Junction-to-ambient thermal resistance 170.3 85.8 721 °C/IW
Ro Junction-to-case (top) thermal resistance 134.5 71.6 53.8 °C/W
JC(top)
Ry
JC(bottom | Junction-to-case (bottom) thermal resistance N/A 151 35.7 °C/W
)
Roys |Junction-to-board thermal resistance 63.3 52.7 45.9 °C/IW
Uy Junction-to-top characterization parameter 43.7 41 21 °C/W
LUNTS) Junction-to-board characterization parameter 63.1 52.7 459 °C/W
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5.5 Electrical Characteristics (V¢c) = Vcco = 2.5V to 5V)

Veel = Veco =2.51t0 5V, Veg = 0V, Vem = Vee + 300mV, R pap = 1009, C_ = 1pF probe capacitance, typical at T4 = 25°C
(unless otherwise noted).

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
DC Input Characteristics
Veer =V, =2.5V and 5V
1) CCl CCO _
Vio Input offset voltage Ta= - 40°C to +125°C 5 0.5 5 mV
Input common mode voltage Veel = Veeo = 2.5V and 5V ~
Vem range Thz -40C to +125C Vge - 0.2 Vg + 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 = 2.5V and 5V N R
I Input bias current Ta= - 40°C to +1257C 5 1 5 UA
Veel = Veco = 2.5V and 5V _
los Input offset current Ta= - 40C to +125°C 1 1 uA
Veel = Veco = 2.5V and 5V
CMRR (1) Common-mode rejection ratio Vem = Vee - 0.2V to Vg + 0.2V, 50 80 dB
Ta= -40C to +125C
Veel =V =2.5Vto bV,
0] g I ; ccl = Veco )
PSRR Power-supply rejection ratio Ta= - 40C to +125°C 55 80 dB
DC Output Characteristics
Veel = Veco = 2.5V and 5V
Vocm Output common mode voltage Ta= - 40C to +125C 1.125 1.2 1.375 \%
AV Output common mode voltage Veel = Veco = 2.5V and 5V 50 mv
OcM mismatch Ta= -40°C to +125C
Peak-to-Peak output common
Vocwu_pp mode voltage 20 mVpp
. . Vcc| = VCCO =2.5V and 5V
Vop Differential output voltage Ta= —40°C to +125C 250 350 450 mV
Differential output voltage Veel = Veco = 2.5V and 5V
AVop mismatch Ta= - 40C to +125C 10 mv
Power Supply
. Vcc| = VCCO =2.5V and 5V
lcc (TLV3604) Total quiescent current Ta= -40C to +1257C 121 16.5 mA
. VCCl = VCCO =2.5V and 5V
lcc) (TLV3605) Input stage quiescent current Ta= -40C to +125¢C 7.5 10.5 mA
. Veer = Veeo = 2.5V and 5V
lcco (TLV3605) Output stage quiescent current Ta= -40C to +1257C 5.2 7.0 mA
Input stage quiescent current per | Vel = Veco = 2.5V and 5V
loci (TLV3607) channel Ta= -40°C to +125C 5 105 mA
Output stage quiescent current | Vee) = Veeo = 2.5V and 5V
lcco (TLV3607) per channel Taz -40C to +125C 5.2 7.0 mA
AC Characteristics
: Voverorive = Vunberorive = 50mV, 50MHz
tep Propagation delay Squarewave 800 ps
Voverorive = Vunberorive = 50mV, 50MHz
tpp_skew Propagation delay skew Squarewave 40 ps
Atpp (TLV3607 Channel-to-channel propagation | Voverorive = VunDerDRIVE = 50mV, 50MHz 10 S
only) delay skew® Squarewave P
tcM_DISPERSION Common dispersion Vewm varied from Veg to Vegy 200 ps
top_pisPERSION Overdrive dispersion Overdrive varied from 10mV to 250mV 350 ps
tup_bISPERSION Underdrive dispersion Underdrive varied from 10mV to 250mV 200 ps
tr Rise time 20% to 80% 350 ps
tr Fall time 80% to 20% 350 ps
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5.5 Electrical Characteristics (Vcc) = Veco = 2.5V to 5V) (42)

Veer = Veco =2.510 5V, Veg = 0V, Ve = Vee + 300mV, R pap = 1009, C = 1pF probe capacitance, typical at Ty = 25°C
(unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
froceLE Input toggle frequency VN = 200mVpp Sine Wave, 50% Output swing 1.5 GHz
TR Toggle rate VN = 200mVpp Sine Wave, 50% Output swing 3.0 Gbps
;Tr?li)GLE (TLV3607 Input toggle frequency VN = 200mVpp Sine Wave, 50% Output swing 1.3 GHz
TR (TLV3607 only) |Toggle rate VN = 200mVpp Sine Wave, 50% Output swing 2.6 Gbps

. Minimum allowed input pulse VOVERDRIVE = VUNDERDRIVE =50mV
PulseWidth width PWour = 90% of PWiy 600 ps
Latching/Adjustable Hysteresis (TLV3605 and TLV3607)
VhysT Input hysteresis voltage Ruyst = Floating 0 mV
VhysT Input hysteresis voltage Ruyst = 150kQ 30 mV
VhysT Input hysteresis voltage Ryyst = 56kQ 60 mV
TE i . Veer = Veco = 2.5V and 5V
VIH_LE LE pin input high level Ta= - 40C to +125C 1.5 \%
T i s Vcc| = VCCO =2.5V and 5V
ViL LE LE pin input low level Ta= - 40°C to +125C 0.35 \%
IH LE LE pin input leakage current Vie =Veco 3.5 uA
- Ta= -40C to +125C ’
o Vie = Veg,
I LE LE pin input leakage current Ta= - 40°C to +125C 40 uA
tseTup Latch setup time -3 ns
tHoLD Latch hold time 6 ns
tpL Latch to Q and Q delay 4 ns
Shutdown Characteristics (TLV3605 and TLV3607)
SR i . Veer = Veco = 2.5V and 5V
ViH_sb SHDN pin input high level Ta= -40C to +1257C 1.5 \%
SN i Veer = Veco = 2.5V and 5V
ViL_sp SHDN pin input low level Ta= -40C to +1257C 0.4 \%
Veel = Veco = 2.5V and 5V
l_sp SHDN pin input leakage current | Vsp = Vccos 2 uA
Ta= -40°C to +125C
Veel = Veco = 2.5V and 5V
I sp SHDN pin input leakage current | Vsp = Vg, 30 uA
Ta= -40C to +125C
Input stage quiescent current per VCC'_= Voo =2.5V and 5V
loci_sp channel in Shutdown mode Vie = Veco 5 mA
Ta= -40°C to +125C
| Output stage quiescent current | Vel = Veco = 2.5V and 5V 100 A
€C0_sb per channel in Shutdown mode | T, = -407C to +125°C
Sleep time from Active to o .
tsLeep Shutdown mode 10% output swing 8 ns
twakeup Wake up fime from Shutdown |y = 50mV, output valid 100 ns

(1) For TLV3605 and TLV3607, the Vg is tested with Ryyst = 150kQ
(2) Differential propagation delay is defined as the larger of the two:
AtPDLH = tPDLH(MAX) - tPDLH(MIN)
AtPDHL = tPDHL(MAX) - tPDHL(MIN)
where (MAX) and (MIN) denote the maximum and minimum values
of a given measurement across the different comparator channels.
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5.6 Typical Characteristics

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

At Ta =25°C, Vea/Veco = 2.5V to 5.0V, Ve = 0.3V, and input overdrive/underdrive = 50mV unless otherwise noted.

3 3
2 — 2 7 —
7
F 1
1 [ I
el ! R
9o 0 o
z 5 -1 J
K 7 K =
-1 //___—J 5 f'_‘
r—-/ — -40°C — -40°C
2 — 25°C 3 — 25°C
/ 85°C S 85°C
— 12500 — 12500
-3 -4
05 0 05 1 15 2 25 3 35 4 05 0 05 1 15 2 25 3 35 4 45 5 55
Vem (V) Vew (V)
& 5-7. Input Bias Current vs Vgy @ VCC = 3.3V & 5-8. Input Bias Current vs Vg @ VCC = 5.0V
1.7 — 1.7
— Ve =25V
165 — — Voo =33V 165 I~ —
\ \ — Vge =5.0V 16
16 \‘ \
5 \ Q < 155
I I
S 155 \\K ~_ o 15
>
g \ ~— & 145
S 15 ~ ™~ S
g N N 5 14
Y145 SO Loy gs [
. N :
\\\ ] — -40°C
1.4 N = 3 — 25°C
AN 1.25 85°C
N — 125°C
1.35 1.2
40 20 0 20 40 60 80 100 120 140 0 025 05 075 1 125 15 175 2 225 25
Temperature (°C) v, v
om (V)
K&l 5-9. FToggle vs Temperature & 5-10. Ftoggle vs Vo @ VCC = 2.5V
1.75 1.7
1.7 1.65
1.65 — —
" 1.6 — — T—
= 16 N 1.55 | ——
I 1.55 P~ I -
© o
~ 15 Z 15 |
2 2
g 145 2 1.45
8 14— g N\
b r 1.4
1.35 — -40°C 1.35 — -40°C
1.3 — 25°C — 25°C
85°C 13 85°C
1.25 — 125°C — 125°C
1.2 1.25
0 0.5 1 1.5 2 25 3 35 0 05 1 15 2 25 3 35 4 45 5
Vew (V) Vem (V)
& 5-11. Ftoggle vs Vg @ VCC = 3.3V & 5-12. Ftoggle vs Vcy @ VCC = 5.0V

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TLV3604 TLV3605 TLV3607

English Data Sheet: SNOSDA2


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/product/cn/tlv3607?qgpn=tlv3607
https://www.ti.com.cn/cn/lit/pdf/ZHCSLN7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLN7F&partnum=TLV3604
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/product/cn/tlv3607?qgpn=tlv3607
https://www.ti.com/lit/pdf/SNOSDA2

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TLV3604, TLV3605, TLV3607
ZHCSLN7F - AUGUST 2020 - REVISED JUNE 2024

5.6 Typical Characteristics (continued)

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

At Ta =25°C, Vea/Veco = 2.5V to 5.0V, Ve = 0.3V, and input overdrive/underdrive = 50mV unless otherwise noted.
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6 Detailed Description

6.1 Overview
The TLV3604, TLV3605, and TLV3607 are 800ps, high-speed comparators with LVDS outputs and rail-to-rail
inputs. These features, along with an operating voltage range of 2.4V to 5.5V and a high toggle frequency of

3Gbps, make the TLV3604, TLV3605, and TLV3607 well suited for LIDAR, clock and data recovery applications,
and test and measurement systems.

6.2 Functional Block Diagram

— e —— —— —— — e — — —— ——— —— — — e —— —— —— —

| Sk | ! 3l 8 |

I S | I >l > I

| | I |
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| | [

| | | TLV3605

I TLV3604 § I I @ TLV3607 per channel I

[ S

6.3 Feature Description

The TLV3604 and TLV3605 (single channel) and TLV3607 (dual channel) are high-speed comparators with rail-
to-rail inputs and LVDS outputs. The rail-to-rail input stage is capable of operating up to 200mV beyond each
power supply rail with minimal input offset. The TLV3605 (single) and TLV3607 (dual) have similar performance
as the TLV3604 while providing adjustable hysteresis, latching function, and shutdown mode.

6.4 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. The TLV3605 and TLV3607 have an active and shutdown mode. The TLV3605
and TLV3607 are in shutdown mode when the SHDN pin is logic low. To allow for easy interface with 1.8V
FPGAs and CPUs, the SHDN pin is 1.8V logic compliant and independent of the comparator power supply.

6.4.1 Rail-to-Rail Inputs

The TLV3604, TLV3605, and TLV3607 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.

6.4.2 LVDS Output

The TLV3604, TLV3605, and TLV3607 outputs are LVDS compliant. When the input of the downstream device is
terminated with a 100 Q resistor, it provides a £350mV LVDS swing. Fully differential outputs enable fast digital
toggling and reduce EMI compared to single-ended output standards.
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7 Application and Implementation
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7.1 Application Information

The TLV3604, TLV3605, and TLV3607 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 800ps 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.

7.1.1 Comparator Inputs

The TLV3604, TLV3605, and TLV3607 are rail-to-rail input comparators, with an input common-mode range that
exceeds the supply rails by 200mV for both positive and negative supplies.

7.1.2 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.

7.1.3 Latch Functionality

The latch pin for the TLV3605 and TLV3607 holds the output state of the device when the voltage at the LEB/
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.

|
|
|
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|
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|
|
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|
|

|
|
|
| (
| ))
|
|
|
|
]
|
|
IN Valid Input Transition : Valid: Input
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!
|
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1
i 7-1. Valid Latch Diagram
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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
EC table is negative; this is due to the internal trace delays of the LEB/HYST pin relative to the input pin trace
delays.

A small delay in the output response is shown below when the TLV3605 and TLV3607 exits a latched output

stage.
|
|
4
LE/HYS !
|
|
|
|
/ :
IN |
|
|
|

«— tp —F:

| |

I |
ouT | :

|

| |

E 7-2. Latch Disable with Input Change

7.1.4 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 and TLV3607 have a LEB/HYST pin that can be used to increase the internal hysteresis of the
comparator. To change the internal hysteresis of the TLV3605 and TLV3607, connect a single resistor as shown
in the adjusting hysteresis figure between the LEB/HYST pin and VEE. A curve of hysteresis versus resistance is
provided below to provide guidance in setting the desired amount of hysteresis.
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K 7-3. Adjusting Hysteresis with an External Resistor (R)
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& 7-4. Vyyst (MV) vs Ryyst (kQ), Vge = 3.3V

7.2 Typical Application
7.2.1 Non-Inverting Comparator With Hysteresis

A way to implement external hysteresis 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

000}

VREF

K 7-5. Non-Inverting Comparator with Hysteresis Circuit

7.2.1.1 Design Requirements

% 7-1. Design Parameters

PARAMETER VALUE
Vuvs 50mV
VRer 2.5V
Vg 2.34V
V1o 2.20V
Q 1.375V
Q 1.025V

7.2.1.2 Detailed Design Procedure
First, create an equation for V1 that covers both output voltages when the output is high or low.

V11 = VrerRz + QR
R*R; R*R; (1)
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V12 = VeerRe + QRq
Ri+R, R4+R; (2)

The hysteresis voltage in this network is equal to the difference in the two threshold voltage equations.

Vhys = Vri-Vr2 (3)
Vhys = VeerR2 + QR; - VrerR; - QRy
Ri+R, Ri+R; Ri+R; Ri+R; (4)
Vhys = (Q'(_))R1
ar (5)
Vhvs = VopR1
R1+R; (6)

Note that these equations do not take into account the effects of the internal hysteresis and offset voltage of the
comparator. Design parameters need to be adjusted accordingly.

Select a value for R2. Plug in given values for Vrgr, V11, V12, Q, and Q, and solve for R1. For the given
example, R2 =50k Q, and R1 is solved as = 8.3k Q.
7.2.1.3 Application Performance Plots
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1.10 —

1.00
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& 7-6. Hysteresis Curve for LVDS Comparator

7.2.2 Optical Receiver

The TLV3604, TLV3605, and TLV3607 can be used in conjunction with a high performance amplifier such as the
OPAB855 to create an optical receiver as shown in the |5 7-7. 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 TLV3604, TLV3605, and TLV3607 will then output the
proper LVDS signal according to the threshold set (Vrgr2)-
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i 7-7. Optical Receiver

7.2.3 Logic Clock Source to LVDS Transceiver

The ] 7-8 shows a logic clock source being terminated and driven with the TLV3604, TLV3605, and TLV3607
across a CAT6 Cable to receive an equivalent LVDS clock signal at the receiver end.

CLOCK SOURCE
|—| |—| 4990 4990 | N = oum
TLV360x> | RI45 | CAT6 CABLE | RI145 %8 TLV360X> 33
(e} (e}
= - - L= ourt-

VREF

& 7-8. LVDS Clock Transceiver

7.2.4 External Trigger Function for Oscilloscopes

7-9 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 TLV3604, TLV3605, and
TLV3607 sends an LVDS signal to a downstream FPGA to begin a capture.

VCCI/VCCO

FPGA

Trigger Input

1H

& 7-9. External Trigger Function

7.3 Power Supply Recommendations

The TLV3604, TLV3605, and TLV3607 are recommended for operation from 2.4V to 5.5V. One benefit of the
TLV3605 and TLV3607 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 LEB and SHDNB are 1.8V logic compliant.

7.4 Layout
7.4.1 Layout Guidelines

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

18 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TLV3604 TLV3605 TLV3607
English Data Sheet: SNOSDA2


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/product/cn/tlv3607?qgpn=tlv3607
https://www.ti.com.cn/cn/lit/pdf/ZHCSLN7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLN7F&partnum=TLV3604
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/product/cn/tlv3607?qgpn=tlv3607
https://www.ti.com/lit/pdf/SNOSDA2

13 TEXAS

INSTRUMENTS TLV3604, TLV3605, TLV3607
www.ti.com.cn ZHCSLN7F - AUGUST 2020 - REVISED JUNE 2024

1. 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.

2. To minimize supply noise, place a decoupling capacitor (0.1- 1 F ceramic, surface-mount capacitor) directly
between VCCI/VCCO and VEE.

3. 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.

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

5. For slow-moving input signals, take care to prevent parasitic feedback. A small capacitor (1000pF 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.

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

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

8. PCB signal layers from the TLV3604EVM are shown for reference.

7.4.2 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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8 Device and Documentation Support
8.1 Device Support
8.1.1 Development Support

LIDAR Pulsed Time of Flight Reference Design
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10 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.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

TLV3604DCKR Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1HF
TLV3604DCKR.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1HF
TLV3604DCKRG4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1HF

TLV3604DCKRG4.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1HF

TLV3604DCKT Active Production SC70 (DCK) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1HF
TLV3604DCKT.B Active Production SC70 (DCK) | 6 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1HF

TLV3605RVKR Active Production WQFN (RVK) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3605
TLV3605RVKR.B Active Production WQFN (RVK) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3605

TLV3605RVKT Active Production WQFN (RVK) | 12 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3605
TLV3605RVKT.B Active Production WQFN (RVK) | 12 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3605

TLV3607RTER Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL3607
TLV3607RTER.B Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TL3607

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.
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Important Information and Disclaimer:The information provided on this page represents TI'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 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 [« P1L—>
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 O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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 3000 180.0 8.4 247 | 23 125 | 4.0 8.0 Q3
TLV3604DCKRG4 SC70 DCK 3000 180.0 8.4 247 | 23 125 | 40 8.0 Q3
TLV3604DCKT SC70 DCK 250 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
TLV3605RVKR WQFN RVK 12 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TLV3605RVKT WQFN RVK 12 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TLV3607RTER WQFN RTE 16 5000 330.0 12.4 33 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
TLV3604DCKRG4 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
TLV3607RTER WQFN RTE 16 5000 367.0 367.0 35.0
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PACKAGE OUTLINE

DCKOOO6A SOT - 1.1 max height
SMALL OUTLINE TRANSISTOR
2.4
18 (D ]oa]c
1.4 E
PIN 1 11 L1
INDEX AREA 08

]

2.15 ‘ ‘
1.85
4x0°-12° E . 0.1 1yp
0.0
NOTE 5
4X &4°-15°
0.22
GAGE PLANE \[ 0o0s TYP

g’ rﬁ L \ j
> TYP 0.46
0 — 026 TYP SEATING PLANE

0.26

4214835/D 11/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

4. Falls within JEDEC MO-203 variation AB.
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EXAMPLE BOARD LAYOUT
DCKOOOGA SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

6X (0.9) P(EG
1 j i T ‘

6X (04) [

—
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3
(R0.05) TYP ; @ 2)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

+—_
|

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214835/D 11/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DCKOOO6A

EXAMPLE STENCIL DESIGN

SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

f

PKG

6X (0.4)

6X (0.9) T ¢
]

4X(0.65)

(R0.05) TYP

Li 2.2)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214835/D 11/2024

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225944/A
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

[]1.68+0.07 (DIM A) TYP
S 7

—EXPOSED
THERMAL PAD

0.18
0.1M |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/B 04/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
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EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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MECHANICAL DATA
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4211889/8 10/11

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.
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