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Introduction to Kinetic Technologies

This handbook highlights the exciting products in both Power and Smart Connectivity product lines to assist
you in selecting the best product for your design.

Kinetic Technologies designs and develops proprietary innovative, high-performance analog and mixed-
signal integrated circuits, specializing in power, protection, video/audio interfacing and signal integrity,
motor control, servicing consumer, communications, industrial, automotive and enterprise markets. Our
core products sit “Behind Every Port™”, providing solutions to manage, protect, regulate, and monitor power
coming through the port, satisfying the growing demand for USB Type-C, DisplayPort™, HDMI™, Ethernet,
and other power connectors in system designs. We also offer solutions to convert the high-speed data
through the port as well as to improve its signal integrity.

Through our proprietary circuit design techniques and silicon process technologies, we have created
application solutions which solve problems by eliminating external components, reducing package size,
reducing noise, protecting electronic loads, increasing power efficiency, and improving data quality without
compromising performance. In fact, Kinetic Technologies products meet and exceed some of the industry’s
toughest specifications and standards, such as VESA DP, Qi/WPC, IEE802.3, IEC61000-4-2, IEC61000-4.5,
UL2367, IEC62368-1 and AEC-Q100.

Kinetic Technologies was founded on the fundamental principle of innovation and that driving force is
stronger than ever today. It is deep-rooted in Kinetic the understanding that consumer, communications,
industrial, automotive and enterprise System OEMs must continually reinvent themselves by bringing better,
faster, smaller, smarter products with new features and functionality to market with each new generation.
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Power ICs

Power ICs

High Performance, Innovative and Space Saving

Kinetic Technologies offers a comprehensive product offering of innovative power products focussing on
providing design engineers with the power saving and space saving features they demand. Serving the
consumer, communications, computer, industrial and automotive markets, Kinetic products are at both the
heart and the periphery of modern designs, in both portable and non-portable applications. Whether it is
converting or providing system power with its DC-DC converters, or wireless battery chargers, protecting,
routing, and monitoring power and data signals at USB-C ports, or powering and optimally driving white or

RGB LEDs, Kinetic has a solution.
Product Lines

O

Protection & Interface Display Power

@® EMI/ESD Suppression @® LCD Backlight and Bias Power

@® Overvoltage/Overcurrent Protection @® LED Driver ICs

@ Surge Protection @® Camera LED Flash Drivers

@ USB Type-C Protection

@ USB Data Line Protection Benefits

® Load Switches @ High efficiency and small footprint
@ GPIO Expanders @ Increased flexibility with 12C

@® ResetlCs programming

Benefits

@ Handle Vgys surges up to 200V

@® Protect Vgys in <100ns

@ USB data line surge protection up to
80V

@ Protect data line shorts to Vgys in 15ns

@® GPIO expanders with lower Iq

([ J

Smaller PCB area and lower
component count

Power Over Ethernet

@ PoE PD Controllers
@ PoE PD Regulators

Benefits

@® Compliant with IEEE 802.3 Type 1
and Type 2 PD

DC-DC Converters

@® Buck Converters
@® Boost Converters
@ Isolated Flyback Converters

Benefits

@ Buck, Boost, Isolated Flyback, and
multiple converter PMICs

@® Maximum efficiency, smallest size

@® Programmability Improves system
performance

Markets Served

RGB/IR LED Drivers

@ RGB LED Drivers

IR LED Drivers

Benefits
@ RGB Drivers have lowest component

count, smallest PCB area

©

Wireless Power

Wireless Power Receivers

Benefits

Qi/WPC compliant 5W and 15W power
receiver solutions

Single chip wireless power IC minimizes
parts count

Integrates special protections
Optimized for 97% peak efficiency

Mobile ® Consumer ® Computer ® Automotive & Industrial

Kinetic Solutions Handbook
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Protection & Interface

USB and USB-C
Overvoltage and Surge
Protection ICs

Robust Protection with the Smallest Footprint

Kinetic Technologies’ integrated overvoltage and surge products help to isolate, manage, and protect
not only themselves, but any other unstable downstream components vulnerable to input overvoltage
and current surges caused by input power supply faults.

TARGET APPLICATIONS
» Smartphones/tablet

» PCs/notebooks

» |oT devices

» Digital cameras

» Game devices

» Personal Electronics

KEY FEATURES

» Ultra-low 9mQ ON resistance
» In-rush current limit control
» Input voltages to 29V

» Overvoltage protection (OVP)

» Overcurrent protection (OCP)
m Short-Circuit Protection (SCP)

» Overtemperature protection (OTP)
» Reverse blocking protection (RBP)

» Reverse current protection (RCP)
= 20mV “Ideal Diode” with
15us Fast Recovery

» Surge protection up to £ 200V
(IEC61000-4-5)

» ESD protection up to +8kV contact,
+15kV air-gap (IEC61000-4-2, Level 4)

Kinetic Solutions Handbook

KTS1697A: 7A RMS VBUS Current-Sink Protection Load Switch *

IN [

L

|||—H—o

. e S w. o & o
L

? {]EN
= REF Switch M
Control
= ] ACOK
ovLo [J—— InternalExternal b _'VW_'
OVP Selection
—
J
GND
*Specific device shown may not include all the features shown to the left.
kKinetic
technologies-
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Protection & Interface

USB and USB-C Overvoltage Protection
Single-channel Load Switches with OVP

KTS1670 KTS1671
VIN I j@ﬁ—ug‘_’;\) VINT I j}—ug_&)
REF Switch C | GNDL jL REF Switch C |

C:X:C; [— Ex:::z::a(;/vp b ovLo [1— Ex:';:ﬁ:ﬂ%"vp b
)

Lt

v

vV

AA—e—AAA
AA;‘_AVAA

vv

GND[

L

Selection (Adj) Selection
3A, Fixed or 20V Adjustable OVP Switch 3A, Fixed or 20V Adjustable OVP Switch
Vin: 2.7V = 30V; lour = 3.0A Vin: 2.7V — 28V; lout = 3.0A
OVP Adj: 4V — 22V, Fixed OVP: 6.05V OVP Adj: 4V - 20V; Fixed OVP: 6.15V

KTS1662 ’_[ﬁl VoeT KTS1640/41 £ B0ET
- TL 1 Fjﬁl AR 2o

GNDL REF Switch Control Control Logic E—
= EN d {1 FLAG
1EN m [] Dfi\r:ers
ovLo Internal/ b
ad) T | e
GND
4.5A, Fixed or 28V Adjustable OVP Switch 6.0A, Fixed OVP with -28V Reverse Input Voltage Protection
Vin: 2.5V - 40V; lout = 4.5A and RBP
Adj OVP: 4V - 28V; Fixed OVP: 5.95V, 10.2V and 13.5V Vin: 6.0V — 40V: lour = 6.0A

Fixed OVP: 27V (KTS1640), 20.3V (KTS1641)

Current Limited Load Switch with Reverse Blocking Protection

KTS1688
9 P m Lour
VIN 14T L](2.5A)

Charge-Pump j

Isw
ISET  OVP

%‘—( 1FLAG
EN
IMAX —|

2.5A, Adjustable, Fixed OVP Switch with RBP
Vin: 2.5V = 5.5V; lout = 2.5A
Fixed OVP: 5.8V
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Protection & Interface

USB and USB-C Overvoltage Protection

Single-channel Load Switches with OVP and Surge Protection

KTS1650B
L ouT
VIN [} 1@——“ (4.5A)
frvs _—I'
x
GND [1—9 ——{1CTRL
= = REF Switch Control
] ACOK
OVLO (1—— edieataue b —

4.5A, +200V Surge, 24V Fixed or Adjustable OVP Switch
Vin: 2.3V =28V, lour= 4.5A
Adj OVP: 4V - 24V; Fixed OVP: 6.4V

KTS1675A [ 1o vsns
i I_H_l ouTt
; ST T
=
Clamping Charge-Pump ﬁ\l
— Logic Control oy
wi o] - e
-] ontrol iming -
FLAG

5.0A, +100V Surge, VP Selectable OVP Switch with RBP
Vin: 3V = 28V; lout= 5.0A
VP Selectable OVP: 13.0V/23.4V

[KTS1686

t

(4.5A)

Logic
Control

and |—
Timing |-

lijf==
3 —_|Wv§ ACOK

i I
Logic |
ot6_enp————=| =< 1

¢ ,.|] ouT
k24 1
Charge
Pump

P
Internal
Threshold OVP

Internal/External
Threshold OVP
Control

OVLO L}

AN e

4.5A, £100V Surge, Fixed or Adjustable OVP Switch with RBP
Vin: 3.0V — 28V; Ron = 65mQ
Adj OVP: 5V —22V; Fixed OVP: 5.885V

Kinetic Solutions Handbook
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KTS1675

VSNS

ouTt

INLC} (5.0A)

Kt

Charge-Pump
Logic Control

Internal OVP
Threshold

Timing

L

GND

5.0A, £100V Surge, VP Selectable OVP Switch with RBP
Vin: 3V —28V; lour= 5.0A
VP Selectable OVP: 13.0V/17V

ﬁ VSNS

KTS1676 '
1

(5.0A)

Charge-Pump
Logic Control
&

Timing
1FLAG
jmﬂk

5.0A, £100V Surge, Selectable OVP Switch with RBP
Vin: 3.0V —28V; lout = 5.0A
VP Selectable OVP: 13.0V/17V
VP Selectable VSNS: 16V/20V

KTS1693 Ll___@@_ez‘a:l_ozm_____f”““
| = out
|NL$ (6.08)

CDET
ovLo
ISET

6A, +110V Surge, 28V Fixed or Adjustable OVP
with OCP, CL, CDET, ACOK
Vin: 2.7V —28V; Ron = 9mQ, Adj CL: 1A —6A
Adj OVP: 4V - 22V; Fixed OVP: 5.95V
Safety approvals:
UL 2367, file no. E515099-20210819.
IEC 62368-1, file no. DK-118085-UL

VIN [}

r
T

OovP
Threshold

' WRX

[Tvs|
x
GND [1—

Charge
Dectection

Internal -
Band Gap Logic
Reference Control

|
VIN Detection |
and OVP 1 |
Control |
I |
|
|
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Protection & Interface

USB and USB-C Overvoltage Protection
Single Input, Dual Output Load Switches with OVP and Surge Protection

; KTS1678B
USL} ’

% [|] ouT
(3.5A)

[TVS| T
N 4 ' ) SYS
x lﬁ iK1 T (6-04)
GND [1—4
SHDN [} ’ Charge-Pump
j‘M Logic Control DO r POK
EN_]. [1 . = Timing I—,
i‘M FLAG
EN2 [T — i —]
™

Dual 3.5A/6.0A, 100V Surge, 28V OVP Switch with RBP
Vin: 2.7V = 13.5V; lout = 6.0A / 3.5A
Fixed OVP: VBUS to OUT = 13.9V; VBUS to SYS = 5.25V

USB-PD Protected Switch — Current Sink

KT51677A
r'ﬁ
T T,

GND [

Internal/
OVLO [}—— Extemal Ovpgy

Selection

out
1 (5.04)

M

VIN [}

ME}

Switch Control

}—T
z
g
2

]ACOK

Jﬁ

5A, +90V Surge, 30V OVP Switch with RBP and SCP
Vin: 3V = 30V; lout = 5.0A, Ron = 30mQ,
OVP Adj: 4V — 23V; Fixed: 23V

KTS1697A R |
| ) 1 our
J% T T
= _ 1EN
Switch
Control m
== ACOK

Internal/External
OVP Selection

7A, +90V Surge, 29V OVP Switch with RBP, RCP and SCP
Vin: 3.0V = 29V; lout = 7.0A, Ron = 11mQQ, Active Low Enable
OVP Adj: 4V - 23V; Fixed: 23.0V,
20mV “Ideal Diode” with 15us Fast Recovery

Kinetic Solutions Handbook
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KTS1656 Moo | 100
4av
vouT
VBUS [} (3.54)
3 j‘ SYs
wz | ¥ (6.0A)
1Lx 7
Power
GND [}
CONTROL LOGIC, SHDN
CHARGE PUMPS =aa
& GATE DRIVERS EN1
EN2
200 : FLAG
J_;,“ W— VBUSD
I

Dual 3.5A/6.0A, 200V Surge, 28V OVP Switch with RBP
Vin: 2.7V —13.2V; lout = 6.0A / 3.5A
Fixed OVP: VBUS to OUT = 13.9V; VBUS to SYS = 5.25V

KTS1696A R
| ) A1 our
J% T T
- Switch EN
Control ACOK

ovLo

Internal/External
OVP Selection

7A, ¥90V Surge, 29V OVP Switch with RBP, RCP and SCP
Vin: 3.0V = 29V; lout = 7.0A, Ron = 11mQ, Active High Enable
OVP Adj: 4V — 23V, Fixed: 23.0V,

20mV “ldeal Diode”

KTS1698 ReP
| 1 our
N H T (5.08)
T T
= Switch EN or ﬁl
Control m

Internal/External
OVP Selection

ovLo

5A, +90V Surge, 29V OVP Switch with RBP, RCP and SCP
Vin: 3.0V = 29V; lour = 5.0A, Ron = 25mQQ, Active Low Enable
OVP Adj: 4V - 23V; Fixed: 23.0V,
20mV “Ideal Diode” with 15us Fast Recovery

kinet-ic.com



Protection & Interface

USB and USB-C Overvoltage Protection
USB-PD Protected Switch — Current Source

KTS1690A

MID
MOSFET A MOSFET B
ISENSE
IN ouT
(400mA - 3.3A)
T —
DYNAMIC
ISET L] SWITCH x
CONTROL
CURRENT &
EN [} LumIT RCP ¢+—I1GND
FON [1 & 3 -

START-UP -
CONTROL | o
<

OVER
TEMPERATURE

3.3A, +80V Surge, 5V Adjustable Current Limit Load Switch with RBP, RCP and SCP on Vour
Vin: 2.5V = 5.5V; Vour (Abs Max) = 29V, loutr = 400mA — 3.7A
60mV “Ideal Diode” with 15us Fast Recovery

USB-PD Protected Switch — Current Source or Current Sink

KTS1865

T

T

VBUS [
VS
GNDL

200Q
<

CONTROL
&

EN1
EN2
FON

PROTECTION

E} " i

20V/5A/100W, 90V Surge, USB Power Delivery DRP Protection Switch
Vin: 3V = 23V; Vaus (Abs Max) = 29V, loutr = 0.5A = 5.5A, RON = 20mQ,
Up to 100W Sink, 100W Isource for Docking Stations and “Charger-per-Port” Notebooks,
POK Safe LDO, Active Discharge of VBUS
Bi-directional 20mV “Ideal Diode” with 15us Fast Recovery

FLT

ISET L}
OVLO [ POK

DIS
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USB and USB-C Overvoltage Protection

Overvoltage and Surge Protection Selector Guide

Protection & Interface

Single-channel Load Switches with OVP

] VIN | VIN MAX | SURGE RON IMAX ovP Package Size
Device RBP | RCP| OCP | CL | OTG R Package
(v) (v) (v) (mQ) (A) Adj & (LxW)
KTS1640* | 6.0-40 | -32 & 42 41 6.0 v TDFN-12 | 4.0x4.0mm
KTS1641* | 6.0-40 | -32 & 42 41 6.0 N TDFN-12 | 4.0x4.0mm
KTS1662 | 2.5-40 42 26 45 N WLCSP-12 | 1.28 x 1.94mm
WLCSP-6 | 1.0x 1.2mm
KTS1670 [2.7-30 | 30 60 3.0 v UDFN.S | 2.0x2.0mm
KTS1671 | 2.7-28 30 60 3.0 N WLCSP-6 | 1.0x 1.2mm
Current Limited Load Switch with Reverse Blocking Protection
VIN | VIN MAX | SURGE RON IMAX OovP Package Size
Device RBP |RCP | OCP | CL | OTG X Package
(v) (v) (v) (mQ) (A) Adj g (Lx W)
KTS1688 |2.5-5.5 28 68 2.5 N N N WLCSP-9 | 1.22x 1.22mm
Single-Channel Load Switches with OVP and Surge Protection
] VIN | VIN MAX | SURGE RON IMAX ovP Package Size
Device RBP [RCP | OCP | CL | OTG X Package
(v) (v) (v) (mQ) (A) Adj & (LxW)
KTS1650B | 2.3-28 29 +200 36 45 N v | WLCSP-12 | 1.49 x 2.16mm
KTS1682 |2.3-28 29 +100 38 4.0 N v | WLCSP-12 | 1.29 x 1.99mm
KTS1668 | 2.3-30 30 +100 38 4.0 N v | WLCSP-12 | 1.29 x 1.99mm
KTS1675 | 3.0-28 28 +100 20 5.0 N N WLCSP-20 | 2.22 x 1.82mm
KTS1675A |3.0-28 28 +100 25 5.0 N N WLCSP-20 | 2.22 x 1.82mm
KTS1676 | 3.0-28 28 +100 20 5.0 N N WLCSP-20 | 1.82 x 2.22mm
KTS1680A |2.3-28 29 +100 28 45 N N | wLCSP-12 | 1.21x1.7mm
KTS1681A |2.3-28 29 +100 28 4.0 N v | WLCSP-12 | 1.21x1.7mm
KTS1685 | 2.7-30 30 +100 140 1.5 N v | WLCSP-9 | 1.33x 1.33mm
KTS1686 | 3.0-28 29 +100 65 45 \/ v v | WLCSP-15 | 1.6x2.1mm
KTS1693** | 2.7-28 30 +110 9 6.0 v N v | WLCSP-20 |2.13 x 1.905mm
Single Input, Dual Output Load Switches with OVP and Surge Protection
VIN | VIN MAX | SURGE RON IMAX OoVP Package Size
Device RBP [RCP | OCP | CL | OTG . Package
(v) (v) (v) (mQ) (A) Adj g (Lx W)
2.7-

KTS1678B 135 | 2t028 | +100 23/30 3.5/6 v S WLCSP-28 | 1.67 x 2.96mm
KTS1656 |2.7-13.2| -6t028 | +200 20/35 3.5/6 N \ WLCSP-42 | 2.7 x3.0mm
USB-PD Protected Switch

VIN | VIN MAX | SURGE RON IMAX OoVP Package Size
Device RBP [RCP | OCP | CL | OTG . Package
(v) (v) (v) (mQ) (A) Adj 8 (LxW)
Current Source
* ¥
KISIE90A™. l25-55| 29 80 35 33 VN AN WLCSP-16 | 1.98 x 1.98mm
Current Sink
KTS1677A |3.0-23 30 +90 30 5.0 N N v | WLCSP-15 | 2.57 x 1.57mm
KTS1696A | 3.0-23 29 +90 11 7.0 N v v v | WLCSP-25 | 2.7x2.7mm
KTS1697A |3.0-23 29 +90 11 7.0 N N N v | WLCSP-25 | 2.7x2.7mm
KTS1698 | 3.0-23 29 +90 25 5.0 N v v v | WLCSP-15 | 2.62 x 1.64mm
Current Source or Current Sink
KTs1865*** [3.0-23| 30 | #100 20 50 | N N[ N [N~ | v Jwicsp-20] 2.64x2.14mm
Definitions

OVP - Overvoltage protection

OCP - Overcurrent protection

RBP - Reverse blocking protection

RCP - Reverse current protection

CL - Current limit

OTG - USB On-the-Go

* AECQ100 Automotive qualified parts available. Please contact your local sales representative.

** Safety approvals: UL 2367, file no. E515099-20210819. IEC 62368-1, file no. DK-118085-UL
***Please contact your Kinetic Technologies sales representative for availability

Kinetic Solutions Handbook
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Protection & Interface

USB Data Line

Protection ICs

Protects USB Type-C Data Lines, against
ESD, Surge, and Overvoltage

Kinetic Technologies offers some of the fastest and most robust protection devices for USB Type-C
Data Line Protection. Protection against ESD, surge and overvoltage, eliminating the need for external
TVS diodes, reducing size, and greatly enhancing reliability without compromising performance.

TARGET APPLICATIONS

» Smartphones/tablets/notebooks
» loT devices

» Al/BT Speakers

» Game devices

» Wearables

» Personal Electronics

KEY FEATURES

» ESD
= |[EC61000-4-2
m +8kV Contact, +15kV air gap

» Surge
= |[EC61000-4-5
= +100V - +200V for VBUS
= 50V to +80V for CC1/2
= 25V to +35V for SBU1/2, D+/D-

» OVP
= +28V for VBUS
= +24V for CC1/2, SBU1/2, D+/-

» Short-to-Bus Protection
= 15ns response for CC1/2 & SBU1/2

Kinetic Solutions Handbook

USB Type-C Protection

Power
5/9/15/20V
0.5/1.5/3/5A

USB 2.0
Data

Super-Speed Data
or Alternate Mode

mmm%mmnmwmmm
A1 A12

i 0.5mm E

%mnwwnﬂmwmm&

Page 12 of 64

Sideband Use
Alternate Mode

CC = Config Channel & PD Comms
VCONN = cable/adapter power

kinetic
technologies.
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Protection & Interface

USB Data Line Protection
USB D+/D- Hi-Speed or SBU1/2 Switch with Fault Protection

VCC
VBUS
KTU1001A
SYSTEM
D+ COM1 Net |
/D~ NC2 USB XCVR 1
use |D- CcOm2 Switches NO1
PORT NO2 | USBXCVR2
EN
= CB1
Interfgce < Applications
Logic < CcB2 Processor
FLAG |

1

USB D+/D- Hi-Speed or SBU1/2 Switch with Fault Protection
Vin=2.7Vto 5.5V,
OVP up to +20V DC, Surge to +25V
1.17 x 1.57mm WLCSP34-12

USB Type-C Port Protector

VSYS

1uF
VBUS =

] KTU1101 SYSTEM
CC1 ccis
CC Type-C PD Port vee

U CC2 Switches CC2S Controller 1uF
§ SBU1 SB1S VBUS =

SBU2 SBU SB2S DP AUX, UART, u
P Soes ADC, etc. s KTU1108 SYSTEM
° CESD B cct ccis
" J_ CcC Type-C PD Port
T| 0.1uF — y

: Interf EN Applications P CC2 Switches CC28 Controller
—_I__ nLe ace e Processor o
1 ogic G , R
—_IT_ T 1 lanp
— J__GND )
USB Type-C Port Protector for CC and SBU Pins USB Type-C Protector for CC Pins
Vin=2.5Vto 5.5V, Vin=2.5Vto 5.5V,
24V Short-to-VBUS Protection in 15ns, 24V Short-to-VBUS Protection in 15ns,
Surge to +80V on CC1/2 and +35V on SBU1/2 Surge to 80V on CC1/2
1.7 x 2.1mm WLCSP45-20 1.29 x 1.69mm WLCSP34-12

Kinetic Solutions Handbook Page 13 of 64 kinet-ic.com



Protection & Interface

USB Data Line Protection

VSYS

VSYS 1u
1uF VBUS
Vel =

5

VBUS KTU1131
] SYSTEM
KTU1121/A CC1 ccis
SYSTEM CC Type-C PD Port
cet cois cc2 Switches cc2s Controller
cc2 cC Type-C PD u SB1S
u Switches CC2s Port Controller ] SBU1 SBU DP AUX, UART,
S B Switches SB2S ADC, etc.
B RPD_Gf SBU2 —
Interface P nterface FLAG
RPD_G2 Logic FLAG CPU o CESD Logic o
P 9 R Applications
g SBUA SBis T 0.1uF D+ Processor
T SBU2 SBU DP AUX, UART, ESD Clamps
CESD Switches SB2S ADC, etc. _-I_ L
0.1uF [ L D+ D- USB
GND = XCVR
GND

USB Type-C Port Protector (Thunderbolt™ compatible USB Type-C Port Protector for CC, SBU, and D+/D- Pins

option) for CC and SBU Pins Vin=2.5V to 5.5\{, '
Vin = 2.5V t0 5.5V, 22V Short-to-VBU.S Protection in 15ns
24V Short-to.VBUS Protection, IEC61000-4-2 ESD Protection on CC1/2, SBU1/2 & D+/-
Surge to +40V on CC1/2 and +30V on SBU1/2 3.0 x 3.0mm UQFN-20

1.7 x 1.7mm WLCSP44-16 or 3 x 3mm TQFN33-20

KTU1125
P VBUS o
- | i ;3%\2 5A lsink VSYSA »{ Battery Charger
— & VSYSB
05_ | PGND ESD 3A lsource < Buck / Boost
a
= cet | S —CNN | 5y 1055V, < 1.25A
o [« i Veonn & _ Jccis |
& cc2 ccsvitches [ Toaas>] o YPECPD
> [« »| ESD < a| Port Controller
% SBUA1
dl |-
- le sl o < IsBUA2 o|  DisplayPort
ESD SBL.J MUX < SBUB] >
P SBU2 . Switches < >
N d _ IsBuB2 .| Alternate Use
VCC > < SCL
cB > I°C Port « > SDA
ADDR > & Logic » FR_Swap
RST > » INT

USB Type-C Port Protector (Thunderbolt™ compatible) for CC and SBU Pins
Veus = 3V to 23V, Vec = 3V to 5.5V, VSYSA = 3V to 23V, VSYSB = 2.5V to 5.5V
24V Short-to-VBUS Protection in 15ns,

Surge to 25V on CC1/2
2.76 x 4.49mm WLCSP58-39
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USB Data Line Protection Selector Guide

Protection & Interface

e VIN Protects Protection Switches Package Size
evice V) Package (LxW)
( D+/D-|CC1/2| SBU1/2 ovpP Surge ESD ros Cap
* % +24V in
KTU1001A |2.7-55| V \ 100ns +25V 6Q 4.0pF WLCSP-12 [ 1.17 x 1.57mm
) Air: £15kV
+24V in CC1/2 = +80V ) CC=0.3Q | CC=370pF
KTU1101 25-55 v Vv <15ns SBU1/2 = $35V Co+r;tka\;:t. SBU=40 | SBU = 27pF WLCSP-20 1.7 x2.1mm
+24Vin Air: £15kV
KTU1108 |(2.5-55 v < 15ns CC1/2 =80V | Contact: 0.24Q 370pF WLCSP-12 | 1.29 x 1.69mm
+8kV
Air: £15kV
KTU1120 |25-55 E v #24vin | ccy2=xdov | "0 | €C=0270 | CC=40pF | WLCSP-16 | 17x17mm
R OVP=3.83V| <15ns SBU1/2 = £30V e ’ SBU=3Q |SBU=11pF | TQFN33-20 | 3.0x3.0mm
KTU1121 25.55 Vv v +24V in CC1/2 = t40V A(I:r: it15lt<-\/ CC=0.27Q | CC=40pF WLCSP-16 1.7 x1.7mm
= OVP=4.8V | <15ns  |SBU1/2 = +30V ‘iglf\f " | sBU=3Q |SBU=11pF | TQFN33-20 | 3.0x3.0mm
) ~ Air: £15KkV _ ~ i
KTUL121A** |25-55 v \_/ +24V in CC1/2 = x40V Contact: | €€=0-27Q | CC=40pF | WLCSP-16 | 17x17mm
OVP=4.8V <70ns SBU1/2 = +30V +3KV SBU=3Q |SBU=11pF | TQFN33-20 3.0x3.0mm
CC1/2= .
Air: £15kV
5.8Vin 15ns CC=1Q CC =370pF
*kk _ -+ . -
KTU1125 3.0-55 v v SBUL/2 = CC1/2 = +25V Ctir;tka\;t. SBU=6Q | SBU = 5pF WLCSP-39 | 2.76 x 4.49mm
3.83Vin 15ns -
] Air: £15kV
KTU1128%** |25 55 y v +#32Vin | CCl/2=340V | " T | CC=027Q | CC=40pF | WLCSP-16 | 17x1.7mm
R OVP=4.8V <70ns SBU1/2 = +30V T : SBU=3Q |SBU=11pF | TQFN33-20 | 3.0x3.0mm
. Air: £10kV
- i +22Vin " | €cC=0.27Q | CC=15pF i
KTU1131 25-55( V v v <15ns Cir;tka\ft. SBU=30 | SBU = 6pF UQFN33-20 | 3.0x3.0mm
*KTU1001A can protect D+/D- or SBU1/2
** Thunderbolt™ Compatible
*** please contact your Kinetic Technologies sales representative for availability. This device is Thunderbolt™ Compatible
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Protection & Interface

Interface and
Isolation ICs

Interface to Supply Voltages or Digital Signals
to Simplify, Shrink and Save Power

Slew-rate controlled load switches and multi-channel I/O expanders simplify and reduce component
count, system size and power consumption.

TARGET APPLICATIONS KTS1620: Low Voltage 24-bit 1C-bus 1/0 Expander*
» Smartphone, Tablets
VDD_P
» Notebooks, Desktops 0
» Wearables INT
Low-Pass | Interrupt |
» Servers Filter Logic
» Industrial Automation
» Gaming ADDR
» SSD VoD.126 ¥ ()1 Po_7~ P00
ScL
: y 2 ic  |la—|Shift Register|q 4, :) P1 7~P1 0
KEY FEATU RES o Glitch Filter |- |°C Logic Aray 24 1/0 Ports _ K
» Load Switches [ ()1 P27~P20
= Low forward voltage drop
= Small size = o WY
= Slew-rate controlled turn-on o I'C Write Pulse
= Reverse blocking I’C Read Pulse
m Logic compatible input RESETL Power-on Port Control

Reset

» 1/0 Expanders

12C I/O ports expander
1MHz Fast-mode Plus I2C bus ves
Four adjustable I12C slave addresses

Input/Output port configurable

Input with polarity/latch/pull-up/pull-

down/interrupt functions

= Low standby current of 4pA typical *Specific device shown may not include all the features shown to the left.

= 25mA output drive per channel

C1

kinetic
technologies.

Kinetic Solutions Handbook Page 16 of 64 kinet-ic.com



Protection & Interface

Interface and Isolation ICs
Load Switch ICs

Slew-rate controlled load switches, with extremely low on-resistance to control power to loads in a controlled manner for
improved reliability and power saving.

KTS1601/05
GND[]_—L— T
EN [} i glvn'ﬁfg Optional (-1) E

2A/5A Slew Rate Controlled Load Switch with RBP
Vin: 1.5V = 5.5V
4-ball WSCSP 1.0 x 1.0mm / 6-ball WSCSP 1.0 x 1.5mm

Load Switch Selector Guide

Device VIN (V) RON (mQ) IMAX (A) RBP Package Package Size (L x W)
Single-channel, Slew-Rate Controlled Load Switches with Reverse Blocking
KTS1601 1.5-55 24.0 @3.3Vin 2.0 v WLCSP-4 1.0x 1.0mm
KTS1605 1.5-55 13.4 @3.3Vin 5.0 v WLCSP-6 1.0x 1.5mm

General Purpose 1/0 Expander ICs

General purpose low-voltage, I/0 Expanders are designed for micro-controllers requiring additional I/Os ensuring
that additional interconnections are kept to a minimum.

VDD_I2C VvDD_P VDD_I2C VDD_P
o [
1 1
0.1yF 0.1yF L 0.1pF 0.4pF
S 20 S 20 ; ; T %Q 22k L L
] ] Saka Saka
b: b:
2kQ 2Q VDD_I2G vDD_P — = > VDD_I2C VDD_P
VDD
P—y ) WE—
scL " scL Po_7~P0_0 [ scL KTS1622
SDA ") sba

SDA = 5 MOU e >
MCU — s INT ] INT

INT N INT

RESET RESET P17~ P10 c::> RESET RESET Po_7~Po_o |[{——»
ES
VsS KTS1620
— ADDR P1_7~P10 |[{——)
JT— _,_— ADDR P2.7~P2.0 C::) - - -
= vss &S

Low Voltage 24-bit I12C I/O Expander
1.65V to 5.5V
36-ball FO-WLP 2.6 x 2.6mm

Low Voltage 16-bit I12C I/O Expander
1.65V to 5.5V
25-ball FO-WLP 2.0 x 2.0mm & TQFN44-24L

General Purpose 1/0O Expanders Selector Guide

Max. Driver Current
Device il per Channel # of 1/Os T Addresses Package Package Size (L x W)
(V) (mA) Out
FO-WLP66-36
KTS1620 1.65-5.5 25 24 V 4 TQFNS5.32L 2.6x2.6mm
FO-WLP55-25 2.0x2.0mm
KTS1622 1.65-5.5 25 16 v 4 TQFNA4-24L B A
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Protection & Interface

Smart Push Button
Reset ICs

Prevents Embedded Batteries Discharging
during Storage or Shipment

Kinetic Technologies’ KTS161x family enables manufacturers of electronic products to avoid
embedded batteries being discharged during storage or shipment, providing a good user experience

to their customers.

TARGET APPLICATIONS
» Smartphones/tablets

» loT devices

» Game devices

» Wearables

» Personal Electronics

» Electronics with non-removable batteries

KEY FEATURES

» Prevents embedded batteries from discharging
during storage and shipment

» Supports H/W system reset and ship mode
= 1pA @ ship and standby mode
= Supports two discharge paths during reset

» Input voltage range 2.2V to 5.5V
= VDD/DCHGO/DCHG1 pins withstand 12V DC

» Reset trigger delay time typically 10s
» Small UQFN2.0x1.5-10L package

Kinetic Solutions Handbook

KTS1612: Dual-Input Push Button Reset IC with Two
Discharge Paths and Ship-mode*

TAIN DCHG1

|
.

RST1 AN |-1

li DCHGO
|

nSRO

OFF GND

*Specific device shown may not include all the features shown to the left.

kinetic
technologies:.
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Smart Push Button Reset ICs
Dual-Input Smart Push Button Reset ICs

Input Range

2.2V -55V

VBUSIN  ~

DCHGO f—0

KTS1612

TAIN DCHGl f——— 0
External
P-MOSFET +—VV\/—{SRO RSTO
Gate RST1 q_l AP

o nSRO eND OFF Ship mode

4 Power_On
L = o=
i 2 Key i Power Key

Dual-Input Push Button Reset IC with Two Discharge Paths
Vin=2.2Vto 5.5V,
VDD/DCHGO/DCHG1 withstands 12V, Two Discharge Paths
2.0 x 1.5mm UQFN2.0x1.5-10L

Smart Push Button Reset Selector Guide

Protection & Interface

Input Range

16V-55V_|
T

KTS1613

To External

P-MOSFET * VVV

Gate or CPU

SRO RSTO

RST1

nSRO GND

[

I 2nd Key
Dual-Input Push Button Reset IC
Vin=1.63Vto 5.5V,

VDD/DCHGO/DCHG1 withstands 12V
2.0 x 1.5mm UQFN2.0x1.5-10L

I Power Key

Quiescent | Ship Mode . Discharge | Discharge
N:::I:er \(/\II'; Current Current Res%':nReegt)xest D":‘,g;;;ge Time Current Package Package Size
(nA) (HA) (ms) (mA)
KTS1612 2.2-55 <1 <1 10 2 400 52 UQFN2.0x1.5-10 | 2.0 x 1.5mm
KTS1613 1.6-5.5 <1 <1 10 = 400 = UQFN2.0x1.5-10 | 2.0 x 1.5mm
Kinetic Solutions Handbook Page 19 of 64 kinet-ic.com



Display Power

LCD Backlight and
Bias Power ICs

High Efficiency with the Smallest Footprint

Kinetic Technologies offers one of the largest LED backlight driver portfolios in the industry, featuring
high efficiency operation with high accuracy at low dimming duty cycles. To enhance reliability,
products are designed with several protection mechanisms including, LED short circuit, LED open and
over-current.

TARGET APPLICATIONS KTZ8864A: Complete LCD LED Backlight and Bias Power*
» Smartphones/tablet
» PCs/notebooks L u: 3,"3T2v

VIN

LX_LCD LX
VIN

» loT devices 3.0v-55v ™ I 1
L
» Digital cameras CINI

» Game devices

VOUT!
» Personal Electronics

MCU KTZ8864A

SDA SDA S1

SCL
GPIO-EN
GPIO-PWM
GPIO-ENP
GPIO-ENN

KEY FEATURES

» LED open/short protection

» PWM and I°C brightness control
» Overvoltage protection up to 40V

Vros
5.0V/120mA

VYVVVY
T
=
£
w0
S

» Small solution size
» Up to 6-channels with integrated boost converter
» LED currents up to 30mA/channel

-5.0V/120mA

» 11-bit exponential or linear ramping T

» Panel flash function B

» Content Adaptive Brightness Control (CABC) *Specific device shown may not include all features shown to the left.
kinetic
technologies:.
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Display Power

LCD Backlight and Bias Power
Single-Channel LED Backlight Driver ICs

VIN VIN L
2.7V -5.5V 2.7V - 5.5V
N
KTD2500 . KTD2536 =
KTD2505R Y
EN FB
ExpressWire FB
Or B—aCTRL
PWM Dimming comp T
L—TGND T = -
0.75A/40V Integrated Switch with PWM or ExpressWire™ 0.8A/ 40\;(:3;Egr1tg\(/i /ng;clbwlthlP(;A{lEVIDDlmmmg
32-Step Dimming, Up to 10 LEDs Z' -o”, Upto >
600kHz (KTD2500), 1.2MHz (KTD2505R)
Integrated 40V/0.75A Switch
VIN ._NI;;V\ Y N *
3.0V -5.5V L2 _T_
. r ]_:COUT \}A
VIN L “T LX_LCD LX -
2.7V - 5.5V = Up to
VIN 10 LEDs
=
LX MCU KTZ8850
= VIN VOUT SDA [«—»| SDA FB
\ SCL »| SCL
KTD2801 Ay GPIO-EN_PWM »| EN_PWM
ExpressWire GGPIOO-ENP > EEE ouTP Veos =
Or B—a CTRL PIO-ENN > = I .5 0V/80mA
PWM Dimming \}‘ ’ "
FB r.CFLY1 ]_:
REG
| | GND -|_—ICFLY2 .%
- e ey g s T
0.52A/40V Integrated Switch/Diode with PWM or ExpressWire Complete LCD Backlight and Bias Power
1.0MHz, 256-Step Dimming, Up to 10 LEDs Dimming: 256-step 12C control
Integrated 40V/0.52A Switch Bias: 4.0V to +6.3V (12.5mV/step)
Kinetic Solutions Handbook Page 21 of 64 kinet-ic.com



LCD Backlight and Bias Power
Multi-Channel LED Backlight Driver ICs

VIN L
2.7V -5.5V

¥y
¥y

LX

VIN
KTD3134

MCU KTD3133 \} \\:
SDA [«—>| SDA vouT
SCL » SCL St
GPIO-HWEN » HWEN 2
GPIO-PWM » PWM GND

2-Channel, 2.6A/32V Integrated Switch (KTD3133)
with Panel Flash (KTD3134)

Dimming: 11-bit exponential or linear mapping
+0.6% Current Matching, +1.5% Accuracy
Integrated 32V/2.6A Switch
29.8mA in Backlight Mode, 59.6mA in Flash Mode
Programmable Flash Current and Time-Out
Content Adaptive Brightness Control (CABC)

VIN
2.7V -5.5V
Cour 2 M 3
. l NN TN
LX
VIN
KTD3136
McU KTD3137
Np A% AN
SDA |«—>»| SDA VouT
scL > SCL ST
GPIO-HWEN »{ HWEN S2
o~ 3
GPIO-PWM » PWM GNDH
—— —_

3-Channel, 2.6A/32V Integrated Switch (KTD3136)
with Panel Flash (KTD3137)

Dimming: 11-bit exponential or linear mapping
10.6% Current Matching, +1.5% Accuracy
Integrated 32V/2.6A Switch
29.8mA in Backlight Mode, 59.6mA in Flash Mode
Programmable Flash Current and Time-Out
Content Adaptive Brightness Control (CABC)

Kinetic Solutions Handbook
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Display Power

VIN

VOouT

mcu KTD3122 =
SDA [« SDA
SCL »{ SCL
GPIO-EN » EN \}
GPIO-PWM >

2-Channel, 1.0A/30V Integrated Switch with Internal Diode
Dimming: 256-step 12C control
+0.6% Current Matching, +1.5% Accuracy
Integrated 30V/1.0A Switch, 20mA/Channel
Content Adaptive Brightness Control (CABC)

VIN
2.7V - 5.5V
=
LX
= VIN oV
PWM Dimming PWM
KTD31568 NN A\

6-Channel, 2.5A/40V Integrated Switch with PWM Dimming
Up to 60 LEDs (10S6P)
1+0.5% Current Matching, £2.0% Accuracy
Integrated 40V/2.5A Switch, 20mA/Channel

kinet-ic.com



LCD Backlight and Bias Power

Multi-Channel LED Backlight Driver ICs with LCD Bias

L1
VIN o A

20v-55v ™ L2

"I

VIN

SDA

SCL
GPIO-EN
GPIO-PWM
GPIO-ENP
GPIO-ENN

SDA
SCL

PGND

3-Channel, Complete LCD Backlight and Bias Power
12C Dimming: 11-bit linear or exponential
PWM Dimming: down to 0.2% duty at 20KHz
Integrated 32V/2.1A Switch, up to 30mA/Channel
Bias Driver: 4.0V to +6.3V (50mV/step), up to 150mA

L1
VIN A

2.7V -5.5V l L2
*T

—
LX_LCD LX
VIN VOUT!

—
LX_LCD LX

KTZ8863A

uHﬁwﬂwﬁ

VIN

3.0V - 5.5V l
CIN T

Display Power

vouTt

up to 32V
couTt
T NS A% A% A
Up to
8 LEDs \\x‘ \\ \\ \}‘

Veos
5.0V/120mA

Viea
-5.0V/120mA

uHﬁHﬂH

4-Channel, Complete LCD Backlight and Bias Power

I2C Dimming: 11-bit linear or exponential
PWM Dimming: down to 0.2% duty at 20KHz

Integrated 32V/2.1A Switch, up to 30mA/Channel

VIN

4

173

KTZ8866
SDA SDA s18
SCL SCL S2u
GPIO-EN HWEN S3
GPIO-PWM PWM S4
GPIO-ENP ENP S5
GPIO-ENN ENN S6

CFLY1

REG
CFLY2

6-Channel, Complete LCD Backlight and Bias Power
I2C Dimming, 11-bit linear or exponential
PWM Dimming: down to 0.2% duty at 20kHz
Integrated 44V/2.5A Switch, up to 30mA/channel
Bias Driver: 4.0V to £6.3V (50mV/step), up to 200mA

Kinetic Solutions Handbook

i Veos
oute 5.0V/200mA

HH 1H

PGND OUTN-TI

iH

2.8V -5.5V

Bias Driver: 4.0V to £6.3V (50mV/step), up to 150mA

vouT
up to 32V

4-Channel, Complete LCD Backlight and Bias Power

I2C Dimming, 11-bit linear or exponential
PWM Dimming: down to 0.2% duty at 20kHz

Integrated 33V/2.1A Switch, up to 35mA/channel

Page 23 of 64

Bias Driver: 4.0V to +6.3V (50mV/step), up to 200mA
LDO: 3.5V to 5.2V(8 options), up to 350mA
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LCD Backlight and Bias Power

LCD Backlight Selector Guide

Display Power

Single-Channel Backlight LED Driver
Device \(/\Ill;l C:al;ﬁ\?als LEDs/CH -:::E‘SI gl‘:;:'E)::t 12C S\;\r;lgr ::' PWM ?\\II)P Package
KTD2801B | 2.7-5.5 1 6 6 0.52 v v 24 TDFN22-6
KTD2801A | 2.7-5.5 1 8 8 0.52 \/ \/ 30 TSOT23-6/TDFN22-6
KTD2801 | 2.7-5.5 1 10 10 0.52 v v 36 TSOT23-6/TDFN22-6
KTD2500 | 2.7-5.5 1 10 10 0.75 x/ x/ 38 TDFN22-6
KTD2505R | 2.7-5.5 1 10 10 1.2 S S 38 TDFN22-6
KTD251 | 2.7-5.5 1 10 10 0.8 x/ 36 TSOT23-6
KTD2531 | 2.7-5.5 1 10 10 0.8 S 36 TSOT23-6
KTD2536 | 2.7-5.5 1 10 10 0.8 \ 36 TSOT23-6
KTz8850* | 3.0-5.5 1 10 10 1.3 \ v | Adj<36 WLCSP-18
Multi-Channel Backlight LED Driver
Device | YN | HED sy | To E‘“ZA)'L e | S Lo | O | pacage
KTD3112 | 2.7-55 2 6 12 1.5 \ 25 WLCSP-9
KTD3122 | 2.7-55 2 8 16 1.0 x/ v | Adj24/30 WLCSP-12
KTD3133 | 2.7-5.5 2 8 16 1.8 S v | 25.9/32 WLCSP-12
KTD3134 | 2.7-55 2 8 16 2.6 x/ v | 25.9/32 WLCSP-12
KTD3113 | 2.7-55 3 6 18 1.8 S 25 WLCSP-9
KTD3136 | 2.7-5.5 3 8 24 2.6 S v | 25.9/32 WLCSP-12
KTD3137 | 2.7-55 3 8 24 2.6 S v | 25.9/32 WLCSP-12
KTZ8863A* | 2.9-5.5 3 8 24 2.1 S v | Adj<32 WLCSP-24
KTZ8864A* | 2.7-5.5 4 8 32 2.1 S v | Adj<32 WLCSP-24
KTZ8874** | 2.8-55 4 9 36 2.1 S v | Adj<33 WLCSP-30
KTz8866* | 2.7-5.5 6 10 60 2.5 S v | Adj<40 WLCSP-28
KTD3156B | 2.7-5.5 6 10 60 2.5 v | Adj<40 TQFN33-16
LCD Bias Selector Guide
LCD Bias Power Supply
Device \(/\I;;I Control l\rl’lea')‘('(:ﬁl;:‘r::f VKIL;T Accuracy (%) (;g::slgf:l‘f's'b) Package
(mA) (nA)
KTD2151 | 2.7-55 | I2C 80 4.0?6%)\:6\-/43'?;;-)? 2V, 15 6 WLCSP-15
KTZ8850* | 3.0-55 | [2C 80 4'0N162"35Vr;]f S‘i;piw 2.0 1 WLCSP-18
KTZ8863A* | 2.9-55 | [2C 150 4.076.3V, -4.07-6.3V, 15 1 WLCSP-24
50mV Steps
KTZ8864A* | 2.7-5.5 12C 150 4.076.3V, -4.07-6.3V, 1.5 1 WLCSP-24
50mV Steps
KTZ8866* | 2.7-55 | I2C 200 4.076.3V, -4.07-6.3V, 15 1 WLCSP-28
50mV Steps
KTZ8874** | 2.8-55 | I2C 200 4.076.3V, -4.07-6.3V, 15 1 WLCSP-30
50mV Steps
* Integrated LED Driver IC and LCD Bias IC
** |ntegrated LED Driver IC and LCD Bias IC. Contact Kinetic Sales for availability.
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RGB LED Driver

RGB LED Driver ICs

Highly Integrated Drivers with the Smallest
Footprint

Kinetic Technologies’ highly integrated drivers have an on-chip timing control unit, where LED blink
rate, fade-in and fade-out are user adjustable, resulting in unique color lighting patterns.

TARGET APPLICATIONS

» Digital still cameras and camcorders
» Smart PCs, tablets, and notebooks

» PDA

» Fault indicator

» Status indicator

» Lighting pattern generator

KEY FEATURES

» Individual channel control
= On/Off interval time control
» Dimming up/down time
= Current level setting
= RGB LED color control

» 192 current levels

» +5% current matching

» 200pA supply current

» Input voltage range: 2.7V — 5.5V
» Low dropout: 40mV at 10mA

» |12C interface programming

Kinetic Solutions Handbook

KTD2026: Constant Current RGB LED Driver with 12C Control*

VIN
2.7V - 5.5V |
CIN
1 N AR AN
D1 D2 D3
VIN
12C SCL SCL KTD2026
12C SDA SDA
STATUS OUTPUT ST
PGND
J

*Specific device shown may not include all the features shown to the left.

kinetic
technologies:.
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RGB LED Driver

KTD2052
12-Channel RGB LED
Driver with 12C Control

Fully Programmable Current Regulator for
up to 4 RGB LED Modules (12 LEDs) with the
Smallest PCB Footprint

The KTD2052 has a 4-wire bus that is multiplexed to reduce pin-count and PCB traces. A standard IC
would need 12 separate pins for each LED connection, while the Kinetic part needs only
4 pins to drive 12 LEDs, resulting in a 3x smaller footprint and easier PCB routing.

TARGET APPLICATIONS KTD2052: 12-Channel RGB LED Driver with 12C Control
» Charging Indicator, TWS Case, Power Tools
» Bluetooth / WiFi Loudspeakers

» Automotive Indicator and Ambiance Lighting

RGB1

» loT, Gaming, Toys, Indicator / Button Lighting

KEY FEATURES

» Drives up to 12 LEDs (4 RGBs) ( KTD2052 A
m Multiplexed LED Current Driver OQutputs
= Only 4 PCB Traces to the LEDs t2‘55\5/V VIN 4-wire bus o
m 20.8kHz MUX Frequency Prevents Audio Noise 0o | §
LED1
» 14 Million Colors 10pF
m LED Current: 125pA to 24mA in 125pA Steps GND LED2
= Night-Mode: 8uA to 1.5mA in 8uA Steps 1
= 5% Max. Current Accuracy & Matching - LED3
» 12 Independent Exponential Fade-Engines pc  —PSCL LED4
» Ultra-Smooth 3072-Step (8uA) Fade Resolution Interface R
m 3-bit Programmable Fade-Rate <€—»|SDA <)

» Flexible Pattern Generator with Watchdog Counter
m Autonomous “Set and Forget” Operation —

» Optional AutoBreathe™ Mode (KTD2052B/D)

» Patented BrightExtend™ Technology
» Maintains Color-Accuracy and PSRR for Battery-
Powered Applications with Low Vin

RGB4

» Proprietary CoolExtend™ Technology
m 2-bit Programmable Maximum Die-Temp %

» 0.6p4A Automatic Shutdown (Standby) Current
» 1MHz I12C Serial Interface

» 2.5V to 5.5V Operating Supply Voltage Range Kinetic

technologies.

» -40°C to +85°C Operating Temperature Range
» 8 pin UDFN 2x2mm (0.5mm pitch)
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RGB LED Drivers

Constant Current RGB LED Driver ICs

VIN
2.7V - 5.5V

VIN

12C SCL
12C SDA

STATUS OUTPUT

SCL KTD2026

3-Channel RGB LED Driver with 1>C Dimming
1.5 x 1.5mm UDFN-8

VIN
2.7V - 5.5V
KTD2027
12C SCL SCL
12C SDA SDA
PGND
J/

4-Channel RGB LED Driver with 12C Dimming
1.5x 1.5mm UDFN-8

RGB LED Driver

VIN
2.7V - 5.5V

VIN

12C SCL
12C SDA

EN

SCL KTD2037

3-Channel RGB LED Driver with 12C and AutoBlinQ™
1.5x 1.5mm UDFN-8

AutoBlinQ — mode automatically turns on and off LED1 (on D1 pin)
after EN goes high without the need to send an 1°C command.

Vto5V LED1 LED2 LED3 LED4
(Typical)
10uF
L KTD2052A/B/C/D
—0spa
-4—p0] SCL
12C GND
Interface I

12-Channel RGB LED Driver with I1>C Control
Multiplexed LED Current Output
12 Independent Exponential Fade Engines
Optional "AutoBreathe™" default
Flexible Pattern Generator for “Set and Forget”
2mm x 2mm UFDN-8

& N\ N W
/ / / /
KTD2061
W05V
(typical) TE VN
4,
10p? vee LEDAN o « « « \}‘
GND
T P £ £ Z Z
o —>scL LEDC i
Interface «—>| spa \:‘ \}‘ \}‘ \}‘
/ / / /

,
1H3
|

36-Channel RGB LED Driver with I2C Control
Multiplexed LED Current Outputs
36 Independent Exponential Fade Engines
3mm x 3mm UQFN-20

Kinetic Solutions Handbook
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RGB LED Driver

RGB LED Drivers

Constant Current RGB LED Driver ICs (continued)

)
KTD2064A/B

25V n - « « «
t0 5.5V
I E vee LEDAN it < < < <
10pF
P GND

- N N N N
—»| SCL
[2C 4
Interface LEDBn 3 = < < <
<—»| SDA

24-Channel RGB LED Driver with I2C Control
Multiplexed LED Current Outputs
24 Independent Exponential Fade Engines
3mm x 3mm UQFN-20

Infrared (IR) LED Drivers
LED Driver ICs

L1

VIN 47yH  VOUT

2.7V - 5.5V 'T o
. I ]_:22pF
10yF =
= !{;4
! VouT W
LED1 ~
KTD2041 A AY
LED2
N
—»|MODE  LED3 AN
—| RESET Y
———  LED4 )
—| FAULT ¥
—|scL LEDS %
N
LED6 ¥
<—>»| SDA
LED7 f\}‘
LEDS *Q}

LED9

9-Channel IR LED Driver with Buck Regulator and I%C Interface
High Efficiency for Long Battery Life
9 Independent Controlled Current Sinks with Adaptive Vour Control
3mm x 3mm UQFN-20
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RGB LED Driver
LED Selector Guide

Device VIN #LED IMAX Levels Interface AECQ100 Package e s
(V) Channels (mA) Approved (LxW)
Constant Current RGB LED Drivers
KTD2026 2.7-55 3 24 192 12C UTDFN-8 1.5x1.5mm
KTD2027 2.7-55 4 24 192 12C UTDFN-8 1.5x1.5mm
KTD2037 2.7-55 3 24 191 12C UTDFN-8 1.5x1.5mm
KTD2041* 2.7-55 9 32 64 12C UQFN-20 3.0x3.0mm
KTD2052A/C** 25-55 12 24 192 12C UQFN-8 2.0x2.0mm
KTD2052B/D** 25-55 12 24 192 12C UQFN-8 2.0x2.0mm
KTD2058 (Q)*** 25-55 36 24 192 12C v UQFN-20 3.0x3.0mm
KTD2059 (Q)*** 25-55 36 24 192 12C v UQFN-20 3.0x3.0mm
KTD2060 (Q)*** 25-55 36 24 192 12C v UQFN-20 3.0x3.0mm
KTD2061 (Q) 25-55 36 24 192 12C v UQFN-20 3.0x3.0mm
KTD2064A 25-55 24 24 192 12C UQFN-20 3.0x3.0mm
KTD2064B**** 25-55 24 24 192 12C UQFN-20 3.0x3.0mm
IR LED Drivers
KTD2041* 2.7-55 9 32 ‘ 64 ‘ 12C UQFN-20 3.0x3.0mm

* Please contact Kinetic Technologies Sales for availability
** KTD2052A/C = defaults disabled at initial power-up; KTD2061B/D = execute AutoBreathe™ pattern by default at initial power-up or at reset
**% Alt. 12C Address to KTD2061
*E%X Alt. 12C Address to KTD2064A
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RGB LED Driver

Camera LED Flash
Driver ICs

Maximum Flash/torch Efficiency and Light
with the Smallest Footprint

Kinetic Technologies’ highly integrated, high efficiency LED flash drivers are ideal for driving up to two
high-brightness LEDs with an additional front-side LED. Their small size and high internal 2MHz

switching frequency minimize the design footprint.

TARGET APPLICATIONS

» High brightness LED lighting

» Industrial lighting

» Cameras-enabled smartphones

» Digital still cameras and camcorders
» Smart PCs, tablets and notebooks
» PDA

KEY FEATURES

» High power output current
= Flash up to 1.5A
= Torch up to 375mA

» 2MHz Synchronous boost converter
» Independent flash mode enable

» Resistor programmable flash/torch current

» Input voltage range: 2.7V — 5.5V
» LED open/short protection
» |2C interface programming

Kinetic Solutions Handbook

MCU

SDA
SCL
GPIO-HWEN

A

LED3

SDA

SCL
HWEN

GPIO-TORCH
GPIO-STROBE

TORCH
STROBE

GPIO-TX

YYV VYVY

X

~——

Page 30 of 64

KTD2686

LED1
LED2

GND

KTD2686: 3-Channel Flash/Torch/IR Mode LED Driver*

*Specific device shown may not include all the features shown to the left.

kinetic

technologies.
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RGB LED Driver

Camera Flash/Torch LED Driver ICs

Flash LED Driver ICs

VIN
2.7V - 5.5V
Cin
T LX LED
= VIN Cour
Mcu KTD2690 l:
I°C, SDA |€«—>»| SDA LED
I’C, SCL »| SCL
=
GPIO-STROBE »| STROBE GNDT_J_

1-Channel, 1.5A Flash/Torch/IR Mode LED Driver
Flash: Up to 1.5A (128 Levels)
Torch: Up to 0.375A (128 Levels)
LED open/short protection
1.519 x 0.808mm WLCSP-8

VIN
2.7V -5.5V

LX

VIN VOuUT

KTD2692
KTD2694
D1

ExpressWire Control
AUX

1-Channel, 1.5A Flash LED Driver
Flash: Up to 1.5A (4 bits, 16 Levels)
Torch: Up to 400mA (4 bits, 16 Levels)
KTD2692 — 2 x 3mm TDFN-14
KTD2694 — 2 x 2mm UDFN-10

VIN
2.7V - 5.5V
ICOUT
KTD2686
MCU LED3 LED1
SDA |« sDA LED2
SCL » SCL
GPIO-HWEN » HWEN \}4 \}
GPIO-TORCH »{ TORCH
GPIO-STROBE »{ STROBE GND
GPIO-TX » TX J =4
J _

3-Channel 1.5A/1.0A/0.5A Flash/Torch/IR Mode LED Driver

LED1 Flash: Up to 1.5A (7 bits, 128 Levels)
LED2 Flash: Up to 1.0A (6 bits, 64 Levels)
LED3 Flash: Up to 0.5A (6 bits, 64 Levels)
Flash/Torch/IR modes
1.42 x 1.66mm WLCSP-12

Kinetic Solutions Handbook
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VIN

27v-s55v ™ 1T VIN
Cin
l: KTD2691
MCU
LED
I°C, SDA |«—»| SDA N
I’C, SCL »| SCL N
GND
GPIO-STROBE »| STROBE ._—L—
—

1-Channel, 1.5A Flash/Torch/IR Mode LED Driver
Flash: Up to 1.5A (128 Levels)
Torch: Up to 0.375A (128 Levels)
LED short protection
1.519 x 0.808mm WLCSP-8

VIN
2.7V -55V LX vouT
CINI VIN ICOUT
= KTD2688A =
MCU LED1I
SDA |€—>{ SDA LED2
SCL » SCL
GPIO-HWEN »| HWEN N !\}
GPIO-TORCH »| TORCH
GPIO-STROBE »| STROBE GND
GPIO-TX » TX I =+
J \

2-Channel 1.5A/1.5A Flash/Torch/IR Mode LED Driver
LED1/LED2 Flash: Up to 1.5A (7-bits, 128 Levels)
LED1/LED2 Torch: Up to 375mA (7-bits, 128 Levels)
LED open/short protection
1.30 x 1.57mm WLCSP-12

kinet-ic.com



Flash LED Selector Guide

RGB LED Driver

PWM /Single-Wire Control
. VIN # LED IMAX Package Size
Device V) Channels (A) Interface Type Package (Lx W)
KTD2692 2.7-5.5 1 1.5 SINGLE-WIRE BOOST TDFN-14 2x3mm
KTD2694 2.7-5.5 1 1.5 SINGLE-WIRE BOOST UDFN-10 2x2mm
12C Interface Control
KTD2681 2.7-55 1 1.5 12C BOOST WLCSP-12 1.3x1.57mm
KTD2688A 2.7-5.5 2 1.5/1.5 12C BOOST WLCSP-12 1.3x1.57mm
KTD2686 2.7-55 3 1.5/1.0/0.5 12C BOOST WLCSP-12 1.42 x 1.66mm
WLCSP-8/ 1.519 x 0.808mm /
* - 2
KTD2690 2.7-5.5 1 1.5 12C BOOST UDEN-10 2mm x 2mm
KTD2691 2.7-5.5 1 1.5 12C LINEAR WLCSP-8 1.519 x 0.808mm

* please contact Kinetic Technologies Sales for availability

Kinetic Solutions Handbook
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DC-DC Converters

DC-DC Converters

Buck and Boost Converters in Miniature
Packages with Advanced Features

Kinetic Technologies’ expanding range of DC-DC Converters include buck, boost mixed function and
isolated flyback products, all designed to reduce size, improve efficiency and improve system

performance.

TARGET APPLICATIONS

» Tablets, Smartphones, |0T, Wearables

» DSC, Drones, Gaming, Accessories

» USB-OTG

» CPU, GPU, AP, DSP, FPGA, 1/0, XCVR Power
» HDD, LPDDR3, LPDDR4 Memory Power

KEY FEATURES

» Input voltage range: 2.7V — 5.5V
» Output currents up to 3A

» Quiescent current down to 35pA

» Digital voltage scaling with programmable
ramp rates

» Fast transient response 24mV droop,
10mA — 1.4A step tr = 100ns

» High PSSR, 300mA low drop-out LDOs
» Programmable sequencing

» Dual phase (buck converter option)
» High efficiency 89%

» True load disconnect

Kinetic Solutions Handbook

KTZ8701: 6-Ch PMIC with Dual DC-DC & Quad LDOs*

KTZ8701
VvsYs
O
BIAS vsys
REF - o
wLo
THSD 1.2, 2MHz
" cot VOUTB1
BUCK 1
vio
o
IRQB
P GEOW
ScL
ON/OFF Control
SDA 12C IF Ghio2
CE
INL1 O T
4.70F
o I 0.3A, Low Il
Lpot o1 |
0.3A, Low I
LDO2 LDO 2
1.2A, 2MHz
- coT

INL2 O T
4.7uFI

0.3A, Low o
Lbo3

0.3A, Low I
LDO 4

LDO3

LDO4

*Specific device shown may not include all the features shown to the left.

kinetic
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DC-DC Converters

Buck Converter

INPUT KTB8331 330nH OUTPUT
27105.5V or 470nH 0.6 to 3.345V
OT VIN LX
10uF % PGND  VOUT |2X 22uF
= soL fe—
SDA j«—>
RQ —>
EN fe—
N AGND  VSEL je&—

3A, Sync. AOT Buck with DVS
Vin=2.7V-=5.5V, lour = 3A
I2C Programmable Vour = 0.6V — 3.345V
lq = 48pA, Fsw = 2.4MHz with Auto-skip at light load
OC, SC, UVLO, OVLO and OTP Protection
1.31 x 2.015mm WLCSP-15

Boost Converter

L

1.0pH
VIN O———"Y Y Y —SW k1ca119 PT————OFPT
VIN vouT To vouT
CN == Enable O—EN GND Cour

10“Fl 1 lmup

1A, Low lq, Synchronous Boost
Vin = 2.5V =5.5V, Vour = 5.0V, lout = 1A,
3MHz PWM Switching Frequency
Selectable Pass-through or True Load
Disconnect in Shutdown

Isolated Flyback Converter

DC-DC Converters

i KTB8370
O—e PVIN
C'd_ AVIN BST
| CasT
EN L1 Vout
PGND LX JNY\_TO
— Cout
VDD VOUT I
Coo i PG —
CorR
AGND

5A, 12V Input Sync. AOT Buck
Vin=4.7V-17.0V,
Vout = 5.0V, lout = 5A
lq = 50pA, FSW = 0.5MHz with Auto-skip at light load
0C, SC, UVLO, OVLO and OTP Protection
1.7 x 2.0mm WLCSP-20

L

0.47uH
Y I
VIN O—4 SW krc2115 PT PT
VIN vouT j—o vouT
Cn == Enable O—]EN GND Cour
104F 1 l 22uF

1.5A, Low lq, Synchronous Boost
Vin = 2.5V = 5.5V, Vour = 5.0V, lout = 1.5A,
2.5MHz PWM Switching Frequency
Selectable Pass-through or True Load
Disconnect in Shutdown

Vour

o=

*_T

HH

KTB1100

—

swW
EN

VIN
PBIAS
PVCC

FREQ
SS

AAA
VW

L

T L]

PGND

CspP
CSN
SBIAS

FB
COMP
svece

PGOOD

ISOLATION

11

SGND

Isolated Flyback Regulator with Integrated Feedback and Digital Isolator

Vin=7V-100V, Vour=3.3 -

10.3x 7.

Kinetic Solutions Handbook Pa

48V, Pout = 15W, 2.5kV Isolation
5mm SOIC-16
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DC-DC Converters
DC-DC Converter Selector Guide

Buck
Device \(I\I/';I V(OVL)JT Cttlrtflt (:&) Interface ?L\uutt'::t Package Pat;l:axg;;ize
(mA) Discharge
KTB8331* |2.5-5.5 0.6 -3.345 3000 48 12C/EN Yes WLCSP-15 1.31x2.015mm
KTB8360** |2.5-5.5 0.6 —3.345 3000 3 I2C/EN Yes WLCSP-15 1.31x2.015mm
KTB8370* |4.7-17 5 5000 50 EN/PG Yes WLCSP-20 1.7 x2.0mm
KTB8371* |4.7-17 0.8V to 5.5V 5000 50 12C Yes WLCSP-20 1.7 x2.0mm
Dual Buck + Quad LDO
KTZ8701%* |2.7-5.5 f;g:s f '26__33. ;’zlszr:\y Sstzepzs BL”S(';Z ‘: 2%%0 140 o Yes WLCSP-25 | 2.42x2.35mm
Boost
KTC2110 (2.5-5.5 5 1000 60 EN/PT - WLCSP-9 1.38 x 1.38mm
KTC2110A [2.5-5.5 5.4 1000 60 EN = WLCSP-9 1.38 x 1.38mm
KTC2115** |2.5-5.5 5 1500 56 EN/PT - WLCSP-9 1.27 x 1.30mm
Buck & Boost
812 (25-55| 0T oomysteps | 10| ©|POENPENN | Yes [ ionid | sowssmm
Isolated Flyback
Device \(I\II';‘ Vgll;.r c;:;llo:rt (r:ﬁ\) Interface ci\ul.lttF::t Package Pat;l:axg;:ize
(W) Discharge
KTB1100 | 7-100 3.3-48 15 2.5 EN/PG - SOIC-16 10.3mm x 7.5mm

* Default output voltage & mode options available. Please contact Kinetic Sales for detailed ordering information
** please contact Kinetic Technologies Sales for availability
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Wireless Power Receiver for WPC/Qi

Wireless Power

Wireless Power Receiver

Kinetic Technologies’ single chip wireless power receiver solutions are compliant to Qi/WPC v1.3 and
features a peak efficiency of 97% with minimal parts count.

TARGET APPLICATIONS

» Smartphones, loT, Wearables

» DSC, Gaming, Accessories

» Wireless Headsets, Headphones, Earbuds

» Battery Powered Medical, Industrial and Consumer

KEY FEATURES

» Single-chip solution for 5SW*/15W wireless power
» WPC/Qi v1.3 standards compliant

» 97% Peak Efficiency from Coil to 5VOUT (KTE7000)
» 98% Peak Efficiency from Coil to 12VOUT (KTE7001)
» Full Synchronous Rectification with Low-RDSON

» 12V/5V LDO Mode or Pass-Through Mode
= Up to 5V/1.5A peak output current (KTE7000)
= Up to 12V/1.5A peak output current (KTE7001)
m 2.25A short-circuit protection

» Embedded Microcontroller and OTP Memory
» Standard Firmware with Resistor Configuration
» Optional I2C Monitoring, Interrupts, and Enable

» Proprietary Robust Internal Over-Voltage Protection
» Without external “Sink” resistor or other devices

» Optional External NTC Over-Temperature Protection
» Configurable Foreign Object Detection (FOD)

» 52-bump WLCSP 2.66 x 3.90mm (0.4mm pitch)

* Up to 8W in proprietary modes

Kinetic Solutions Handbook

KTE7000/KTE7001:
5W/15W Wireless Power Receiver for WPC/Qi BPP*

KTE7000 =
EN
oo 15nF l_ BST1 KTE7001 €— Enable
CL j€&— 12 .
AC1 P S F*C Clock Optional
ynchronous 2
ol 47nF CMA1 Rectlfier SDA f«—>» 12C Data Use
ASK Modulator INT >
Ls Cd l— CMA2 | and fully internal Interrupt
4TnF OVP Clamp
AC2
|—| - BsT2 Linear R g 5.0V Up 0 1.54
15nF CurrentSense vout] _|_ 12V up to 1.5A
VRECT | | outputc 22uF
put Control
and I (2x 10pF)
333;5':': Current Limit -
(3x 10uF) I
GPIO-0 f— General Purpose
5V up to 10mA Microcontroller PIO-1 Input/Output
VDD5V with integrated I e Push-Pull
| ROM, RAM, OTP :
§ ! -2 f— * OpenDrain
ImF romerice | S1OZ I T 0
= and GPIO-3 |— ¢ 20pA 1% current source
I vDD1pg | 12:BitADC o Interrupt edge/level
14F GPIO-4 f— « LED drive
L

*Specific device shown may not include all the features shown to the left.
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Wireless Power Receiver

- KTE7000 ol e 20F KTE7800  ENJ«— Enable
Hest  KTE7001 e
Cs Cs
" |_| AC1 SCLJ< 1%C Clock Optional ll |_{ AC1 SCLp< F2C Clock Optional
l LT PN Synchronous | spp Le—p 12C Data (~ Use l @“_ | Snchromeus - spa e G Data [~ Use
Coil — Coil —
ASK Modulator iNT » Interrupt ASK Modulator INT }—> Interrupt
Ls  cd |— CMA2 [ and fully internal P Ls ¢4 |— CMA2 [ and fully internal emup
47nF OVP Clamp 22nF OVP Clamp
L{ AC2 AC2
BST2 Linear Reg 5.0V up to 1.5A4/ |—| BST2 Linear Regulator vout SYSTEM
15nF |_ currentsense [vour| _1 22>F12V upto 1.5A 22nF |_ Current Sense N >F’OWER
VRECT Output Control H VRECT Output Control 18uF
and T e and I
(33%FF)J- Current Limit - 184F J— Current Limit = ﬂ.
x 10 ilon
; ; Charge Control and Vbat Battery
GPIO-0 f— General Purpose Battery Switch NTC
5V up to 10mA Microcontroller Input/Output GPIO-0
T veosv ithintgrated GPIO-1 1=, pysh-pu 5V @ 1omA +—p——] VooV Microcontoler | GPio-t |- LEDoptoning =
I1uF i meriace | OPIO2 = 7 pen Dol 03T and | GPIO-2 |~ LEDIoptioning
e 12 ;i,t“;Dc GPIO-3 f— * 20pA 1% current source — 12:BitADC | GPIO-3 |— 1/0 and optioning
VDD1P8 3 « Interrupt edge/level GPIO-4 f— /0 and optioning
W | GO Dane |~ puan [ o

Wireless Power

5W/15W Wireless Power Receiver for WPC/Qi

Wireless Power Receiver Selector Guide

033uF [

5W Wireless Power Receiver for WPC/Qi

Wi Recomme_nded Output Maximum )
Device | Function ":t'ae;z:r‘:j‘”er 0';2’:;;"*'4 °“t”";\x°'tage POV\I(t\aArI )Max gu‘ﬁ'::"tt Package Pac('faxg“;'vf'ze
(V) (A)
KTE7000 RZZ’ZVS; WPC/Qi1.3BPP | 4.0t018.0 | 5.0inBPP Mode 5 15 WLCSP-52 | 2.66 x 3.90mm
KTE7001 chc’:s;r WPC/Qi 1.2.4 EPP | 4.0to 18.0 gi'fzi?nB:PPP“,’\'ﬂ":;e 15 15 WLCSP-52 | 2.66 x 3.90mm
Power
KTE7800* ReLcisz’aerr/ WPC/Qi 1.2.4 3.6t010.0 | 5.0inBPP Mode 5 1.0 QFN-24 | 5.0x5.0mm
Charger
*Please contact Kinetic Technologies Sales for availability
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Power Over Ethernet

Power Over Ethernet ICs

Power over Ethernet (PoE) has Emerged as
a Preferred Technology for Delivering
Remote Power to Connected Devices

Kinetic Technologies offers compliant products to the latest IEEE 802.3 specification for both Type 1
and Type 2 powered device (PD) equipment. Our PD products include both a PD controller and
integrated PWM controller, providing a compact solution size.

TARGET APPLICATIONS KTA1137A/KTA1552: 13W/30W PoE PD and DC-DC Controller*
» |IP security cameras Lfs
» Wi-Fi access points : —__ﬂg
» Point of Sale (POS) terminals . HE
» PoE VolIP videophones s §|§ T <:E> rocser
» PoE VolP speakerphones $
» LED lighting L2 | ”i AIE P I
KEY FEATURES S B sy
» |EEE 802.3af/at/bt compliant ||j_
m KTA1136 -Typel =
= KTA1137A - Type 1 & 2 o b !
» Inrush current limiting T oo o | KA oo
» Internal Hot-Swap FET switch oot %ﬂ

» Integrated 150V Open Drain
Output MOSFET

! |
! 1
! |
! |
» Up to 30W i Tl oo ] |——,Z?“”
| 5
» Type 2 PSE detect indicator | >

» IEC 61000-4-2/3/4/5/6 for EMC )
compliance

13W/30W PoE PD and DC-DC Controller
IEEE 802.3af/at compliant
Supports operation to IEEE 802.3bt
Over-voltage and transient protection
Internal Hot-Swap FET switch
5 x 5mm, QFN-20 Package
*Specific device shown may not include all the features shown to the left.

=
-
-
=
-
-

kinetic
technologies:.

Kinetic Solutions Handbook Page 38 of 64 kinet-ic.com



Power Over Ethernet ICs
PoE PD and DC-DC Controller/Regulator

VDD48I

KTA1136

VDD480

2o

233
g

®E3

RCLASS

13W PoE PD and DC-DC Regulator
IEEE 802.3af/at/bt Type 1 Compliant
Internal 100V Hot-Swap Switch
Integrated 150V Switching Power MOSFET
4 x 4 mm QFN44-16 Package

EMI/ESD Suppression ICs

Power Over Ethernet

VDDA48!

RCLASS

KTA1137A

VDD480

LPD Controller

;

Iarl
Local
Adapter g -MODE
Mode
RN S, h
Current |
Signature, Extended et )| _pcoc
Classification sense || Contel
|
Thermal Lo | NDRV
Limit CS
Protection |
AT | ATDET <

13W/30W PoE PD and DC-DC Controller
IEEE 802.3af/at/bt Type 1 & 2 Compliant

Internal 100V Hot-Swap Switch
Type 2 PSE Detect, Local Power Capable
5 x 5mm QFN55-20

Highly integrated CMOS solution for Common Mode (CM) noise suppression and transient voltage

protection in Ethernet applications.

ESD Performance

» High System-level ESD Protection for fine line
Ethernet PHYs

» Air Discharge: >+25kV

» Contact Discharge: >+12kV
» EFTB & Surge: >£2kV

» HBM: JESD22-A114-A: >+8kV

Common Mode Performance

» Enables Class B EMI compliance with >10dB of
Common Mode rejection

» Continuous monitoring and Active suppression of
Common Mode noise

» Suppresses differential-to-common mode
imbalance of Ethernet lines

Gigabit Ethernet Performance

» 802.3 Fully Ethernet compliance completed;
return loss, range, template

» Works with standard Ethernet transformer and
PHY (10/100/1000)

» Single supply (2.5V/3.3V); Industrial Temp, Low
Power Consumption

Kinetic Solutions Handbook

KTA1550: Dual Channel Active EMI & ESD Suppressor

TRD1A/B  TRDOA/B

KTA1552:

Page 39 of 64

‘ =
| KTA1550 |
‘ ESD Protection ‘
\
| |
\
‘ Output ‘
GND ? Stage Grro1a
VDD Common il o &]TRDlB
? Mode ' &]
Voo ? Control TROOA
GND ? &]TRDOB
| Q s
- \
\ ( t
| I
| Operation
Mode Bias ‘
‘ Controls |
\ L |
S _

Quad Channel Active EMI & ESD Suppressor

VDD TRD3A/B  TRD2A/B  TRD1A/B  TRDOA/B

B A

KTA1552

ESD Protection

Output
Stage

Common
Mode
Control \

Operation

Mode
Controls

Bias

-
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

A - o - |
J— — — —

RS ‘

[ I = N = O =

iy e s wUl I

HGM1 HGM2 HBW1 HBW2 GND EXRES1 EXRES2
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Power Over Ethernet

Power Over Ethernet ICs
PoE Product Selector Guide

802.3af/at/bt Power Supply Configuration
i VIN Power Power Level
Device ) (W) Package
Typel | Type2 | Flyback Forward PSR Buck
KTA1136 37-57 13 \ v \ v v QFN44-16
KTA1137A 9.5-57 13/30 \ v v \ \ \ QFN55-20

EMI/ESD Suppressor Product Selector Guide

Device VIN # of CISPR22 and IEC&:})O?&?-Z IE;:DG%CO :r?t-:cf Cable Discharge Package
(V) Channels FCC Part 15 Discharge) Discharge) Event (CDE)
KTA1550 2.17-347 2 Rglc?izst:(’j ];onrd TDFI\(l)flc:(PZ_l;SE 16L
Conducted +25kV +25kV +25kV .
KTA1552 2.17 - 3.47 4 Emissi DFN94-36L
missions
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Motor Controllers

Aenergy saving

Motor Controllers
Kinetic’s Family of PureSine™ Controllers

With one of the world’s first independent motor winding control techniques, Kinetic enables the extremely high
electrical efficiency in 3 phase BLDC motors. Our products control standard 3-phase BLDC motor, stepper motors and
proprietary BLDC independent winding motors.

Kinetic motor control ICs support a wide range of voltage and output power for application from simple fan to complex
vacuum and high voltage compressor drives. Our proprietary 6-wire independent winding drive technology

significantly improves electrical efficiency therefore it is well-suited for battery operated eco-friendly devices.
This efficiency enables our customers to extend battery usage and, in some cases, reduce battery requirements thus
offering benefits such as decreased motor size and increased torque.

Product Lines

2,

6-wire, 3 Phase Motor 3-wire, 3 Phase Motor
Solutions Solutions
Applications
Battery Operated Applications Fan Control
@ Vacuums: handheld, upright and robotic @® Washer and Dryers
@ Power tools: drills, saw @ Refrigerators
@® Power garden tools @® Ovens and Ranges
@® Air Conditioning both industrial and consumer
White Goods and Home Appliances General Automotive
@® PC, Data Mining and Data Center @® Seat Control
@® Ceiling and free standing ® Wiper
@ Extraction and cooling @® Pumps, etc...
® EV motor control
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Motor Controllers

6-wire, 3 Phase
Motor Controllers

Proprietary Control Technique: Intelligent
independent winding motor controller offers
unbeatable electrical efficiency

(-Our phase voltage and current drive offers 1.7 x RPM increase and a 15% increase in torque for the -\
same output power. Size and Efficiency trade-off giving the potential to reduce motor size or increase
motor ability. Machine learning capability with the ability to analyze winding differences over time,
compensate for amplitude changes and report. Our GUI offers enhanced flexibility with an easy-to-use

Kinterface enabling fast programming and control.

J

TARGET APPLICATIONS KTX9602
» Brushless DC Motors Independent winding controller for 6-wire BLDC motor for use with IPM

and External Power Module inverters
» Permanent Magnet Synchronous Motor

» Home appliances and air-conditioning

T ]

» Battery Operated devices
HS HS HS HS HS HS
- Portable vacuum C|eaners J_ Driver -II: [| Driver -II: [| Driver -II: :'I_ Driver [] :l_ Driver [] jl_ Driver —I—

= Power Tools, etc.

» Drones and aero modeling —

» EV non-drivetrain VBUS

KEY FEATURES I o & o e ke i & {FI— ey

» Built-in Vector Engine controller IA B i

T3l

I_ DII'_SEI' B &l_ Dh?er J_

» Sensorless Field Oriented Control

» Sensorless Direct Torque Control
» Initial Position Detection Simplified System Diagram

» Initial Speed Detection
» Smart start-up method

» Full-Bridge Inverter
= Reduced Harmonics
= Removed common mode noise
= Reduced EMI
= Pure-Spin Rotor

» 12-bit ADC converters
» 12C interfaces

» QFN48L 6mm x 6mm x 0.75mm
kinetic

technologies.

Kinetic Solutions Handbook Page 42 of 64 kinet-ic.com



6-wire Controller

SDA
SCL
SEL12
FG
FLTB
RSTB
VDD
VCC
AVCC

Cs1P
CSIN
NC

csep
CS2N
VM_SEN

Cs3pP
CS3N
SP_CTL

cc

’c
Communication [

Testing

Logic

|
il

1.8V LDO

R

MUX 12BitADC [—
Control
Logic

§ Sensorless PWM
MUX 12BitADC [—¥| Core Logic | Generator

MUX | 12BitADC —P

Oscillator
Over Tempertature
Fault

IR

JLPIELE I

KTX9602

3-phase BLDC Motor Controller for 6-wire
PURESINE™ 3-phase independent driver
FOC with Close-loop Start-up
Supports ISD/IPD/MTPA/Flux-weakening
Supports Torque/Speed/Power mode
Adjustable PWM Frequency
QFN66-48 Package

Motor Controllers

SDA rc
Testt SCL Communication ]
Test2 SEL1/2 ) )
Test3 G Testl_ng -
Test4 FLTB togie >
Tests RSTB > —>
VDD
VvCcC 1.8V LDO —>
—»
AVCC
HSé ; Ll
HS5 CS1P |—»
HS4 CSIN |—> . B
MUX 12BitADC |—¥
LS6 NC [—> Control
LS5 g Logic >
Ls4 - >
cs2p |— L
EN2 CS2N > ) Sensorless PWM Gate
VM SEN MUX 12BitADC [ Core Logic | Generator | /o0
s » o
With
HS3 ing ocp [
HS2 cs3p —» X2 ¥
HS1 >
CS3N |—> "
LS3 sPGTL MUX 12BitADC |—» —»}
Ls2 r;
Ls1 = ™
EN1 cc Oscillator —>
—»
FLTB2 Gate Driver Faults N
FLTB1 Fault ’
BS_FAULTT Detetion
BS_FAULT2 Under Voltag
ge Lockout
KTX9612

Testl
Test2
Test3
Test4
Test5

M
VGD
VSsS

HO3 / HO6
VB3/VB6
LO3/LO6
VS3/VSé
CS3/Cs6

HO2 / HO5
VB2 /VB5
LO2/L0O5
VS2/VSs
Cs2/Css

HO1/HO4
VB1/VB4
LO1/LO4
VS1/Vs4
CS1/Cs4

3-phase BLDC Motor Controller for 6-wire with Built-in Gate Drivers
PURESINE™ 3-phase independent driver
FOC with Close-loop Start-up
Supports ISD/IPD/MTPA/Flux-weakening
Supports Torque/Speed/Power mode
Adjustable PWM Frequency
Built-in 100V 3 Full-Bridge Gate Drivers with OCP

QFN77-56 Package

Veo1 Level
Vst — Shit

Current
Sense

VB3 VB6
> vee2 Level >

-VD ET Level

Shift

-TDET Current

Sense

Current
Sense

Current
Sense

|

2*

vss2 }— St
VS3

Current
Sense

<
173
&

EN1 LO3 EN3 LO6
[FrBT o5 [FrBa}——— =
[HING |——— VB2 [HiNG_}——— VBS
w Control = w Control =
[LNg —— Logic Sense [N |—— Logic Sense

[LiN2_ | LO2 [LIN5_} LO5
[T o5z [ ———— o5

VB1 - VB4
FVDET
> HO1 Lovel > HO4

Shift

Ei] TDET Current VsS4

Sense

Current

Lot RCS2 Sense LO4

Cst Current Cs4
VM2 Sense

KTX9619

3-phase BLDC Motor Controller for 6-wire
3 Full-Bridges 100V Gate Driver
Adjustable Over-current Protection
Built-in charge pump with 96% duty cycle support
0.3A Source and 1.3A Sink Gate Driver Current Capability

6-wire Controllers
Selector Guide

QFN77-56 Package

Part __— S Package Size
Number Description Specification Package (LxW)

KTX9602* | 3-phase BLDC Motor Controller for 6-wire De5|gne.d to work with IPM, IGBT, Independent QFN66-48 6 x 6mm

Gate Drivers and Inverters
3-phase BLDC Motor Controller for 6-wire Integrated 100V gate driver with advanced control
* =

LRSI with Built-in Gate Drivers techniques, targeted at high electrical efficiency Ol R

KTX9619* | 6-channel Half-Bridge Gate Driver IC Dedlcat_ed external 100\/. gate d.”"er f0|_' KT.X%OZ QFN77-56 7 x 7mm
or multi-channel dual drive 3-wire applications

*Please contact Kinetic Technologies Sales for availability
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A monolithic hybrid ASIC architecture with
advanced control, monitoring, torque,
speed and position detection.

('

\-

TARGET APPLICATIONS
» Brushless DC Motors

KTX9302

3-wire, 3 Phase
Motor Controllers

Motor Controllers

Kinetic Technologies' motor controllers offer enhanced electrical efficiency over available competitive
solution, with patented ground-up architecture changed features including position detection and

speed detection, the difference will be seen from first start-up. The custom ROM based solution offers
a technology configuration protection through dedicated ICs.

"\

/

Standard 3-wire BLDC motor controller for use with IPM and External
Power Module inverters

» Permanent Magnet Synchronous Motor

» Home appliance and air-con fans

» Battery Operated devices
= Portable vacuum cleaners
= Power Tools, etc.

» Drones and aero modeling
» EV non-drivetrain

KEY FEATURES

» Built-in Vector Engine controller

» Sensorless Field Oriented Control
» Sensorless Direct Torque Control
» Initial Position Detection

» Initial Speed Detection

» Smart start-up method

» 12-bit ADC converters

» I2C interfaces

» QFN48L 6mm x 6mm x 0.75mm

Kinetic Solutions Handbook

VBUS

HS HS = HS
J Driver —IE (] Driver ‘|'L} (] Driver —|I:
—L Ls || Ls || s | |=
Driver —II | Driver —II | Driver —II
IA B IC
Simplified System Diagram
kinetic
technologies:.
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3-wire Controller

Motor Controllers

SDA j¢—> 12c SDA [¢—» 12
SCL |— Communication » —»] Testl SCL |—» Communication [¢ » —»] Testl
SEL1/2 fmmpp) ~OMMunicatio _ ] Test2 SEL1/2 fmmpp| OMMUnNicatiol _ L] Testo
FG — Tfjt'ir::g —>] Test3 FG — Tfjt'irlg —>| Test3
FLTB fe 9 L—»| Testa FLTB 9 o] Testa
RSTB » > Tests RSTB » > Tests
VDD VDD
avee f—— avee —— :: xgg
CS1P |—¥ CS1P |—M
CSIN |—» CSIN |—» " —»] HO3
MUX 12BitADC [—W MUX 12BitADC [—W
NC ) Control NC > Control > VB3
_L_—> Logic _L_—’ Logic :: |\-ICS>§
CS2P |—> CS2P |—r
CS2N —» Sensorless PWM cseN —» Sensorless [ PWM > ©S3
VM SEN MUX [ 12BitADC [— Core Logic | Generator VM SEN MUX | 12BitADC —¥ Core Logic | Generator | Gate
K —» L\ > Driver —#»] HO2
g —EE ing With —» VB2
csap [—» :: :gf cssp [— OCP L] L2
CS3N |—» CS3N |—» " —» VS2
ey MUX | 12BitADC ¥ > Ls3 P oL MUX | 12BitADC |—» I pos
—»] LS2
‘L‘_’ —» LSt 'L'_’ —» HO1
oo & co e
—»] LO1
Faut [ > FLTB1 Fault —»{ cs1
= KTX9302 : KTX9312
3-phase BLDC Motor Controller for 3-wire 3-phase BLDC Motor Controller for 3-wire with Built-in Gate Drivers
FOC with Close-loop Start-up FOC with Close-loop Start-up
Supports ISD/IPD/MTPA/Flux-weakening Supports ISD/IPD/MTPA/Flux-weakening
Supports Torque/Speed/Power mode Supports Torque/Speed/Power mode
Adjustable PWM Frequency Adjustable PWM Frequency
QFN66-48 Package Built-in 100V Gate Drivers with OCP
QFN77-56 Package
VCC
VSS
= Current
Sense
R —— %Ews
[Fr5 o5
AN Vez
Az
AT
Control
E— Logic
Tz o2
T o
VB1
Current
Sense
Current
RCS Sense Lot
Current CSt
M Sense
KTX9319

Standard BLDC 3 channel Gate Driver
3 Half-Bridges 100V Gate Driver
Adjustable Over-current Protection

Built-in charge

pump with 96% duty cycle support

0.3A Source and 1.3A Sink Gate Driver Current Capability

3-wire Controllers

QFN44-32 Package

Selector Guide
Part - N Package Size
Number Description Specification Package (LxW)
KTX9302* | 3-phase BLDC Motor Controller for 3-wire Designed to work with IPM, IGBT, Independent | o\ cc 1 6 x 6mm
Gate Drivers and Inverters
KTX9312* 3-pha.se BLDC Motor Controller for 3-wire with | Integrated 109V gate driver and advanced QFEN77-56 7% 7mm
Built-in Gate Drivers control techniques

KTX9319* | 3-Channel Half-Bridge Gate Driver IC Ztr?\:\edrard multi-function 100V half-bridge gate QFN44-32 4 x 4mm
*Please contact Kinetic Technologies Sales for availability
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Smart Connectivity (DisplayPort)

Smart Connectivity (DisplayPort + USB)

High-Speed and High-Resolution Video Transmission

Versatility, scalability, and high-bandwidth make DisplayPort an increasingly popular audio-video interface for users
of computers, smart devices, and other multimedia processing products that demand an uncompromised audio-visual
experience. Kinetic Technologies offers a variety of DisplayPort converter products, bridging the latest DP standard to
other analog and digital audio-video interfaces and addressing both legacy and future connectivity needs. Kinetic also
has applications in DP and USB retimer products that extend the PCB trace length and the cable length to carry the
high frequency signals. The best-in-class receiver equalization capability and transmitter performance allows user to
design the system beyond the standard specification limit. Our chipsets power some of the most popular mobile
devices, accessories, and display products in the market, affecting tens of millions of users. Additionally, these
products feature Kinetic’s innovative technologies in protocol conversion, audio-video rendering, color fidelity, low
power, uncompromised content security and device anti-tampering.

Product Lines

- (V) USD
=M= ke s
— —

Single Port Converters Multiport Converters Repeaters USB Type-C Controllers
Applications
@® Desktop Computers @ Tablets and Laptops @® Monitors @® Smart Devices
® Video Hubs and Streamers ~ @  Games Consoles @® DP/USB Type-C @® 4KTVs
@® Projectors @ Digital Signage Accessories @® Docking Stations
@ Set Top Box (STB) ® AR/AV Headset ® DP and USB Type-C Active

Cables
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Smart Connectivity (DisplayPort)

Single Port Converters

Seamlessly Bridges between Different
Audio / Video Transport Protocol

Kinetic Technologies’ DP/eDP converters transform audio-video signals from DisplayPort to other
standards such as HDMI, DVI, VGA, LVDS and digital RGB format and vice-versa. These bridge chips
support deep color video and audio with best-in-class interoperability among commercial DisplayPort
Graphics sources and displays.

TARGET APPLICATIONS MCDP52x0
» TV, Digital Signage, Game Console, HMD ~ USB Type-C / DisplayPort1.4a to DP++ / HDMI 2.0b Protocol Converter*

» USB-C/PC/Phone/Gaming Docking stations
/Dongles MLO_RX usB UsB 3.2 >

ML1_RTX - Retimer PHY
— UsB-DP SSRX
Combo
Recei
Trecelv.er/ - E HDMI_TXn
DPRX Audio / P Dp_Min

» Desktop, Notebook PCs ML2_RTX &
ML3_RX
» AV Accessories H:;XGS: - Front- |—# Video |— HDMI2.0b
- en rocessing # DDC
» Monitors/TVs/Digital Signage T ’ frocesne HPD_IN
» Video walls i B
> POS system cern || gencrstor MCDP52x0

ARM-M3

» Video conferencing system —
EXT_RSTN ——V’J‘—V DMA
» USB-C splitter cable

YYVYYY

g
[

’ UART ‘ ’ 12C slave

’ 12C master

KEY FEATURES
» USB Type-C “DP Alt mode” receiver
» USB3.2 Gen1/Gen2 x 1 Retimer

» DP 1.4a RX with SST/MST support
» Link rate 1.62/2.7/5.4/8.1 Gbps/lane

» HDMI 2.0b PHY compliant transmitter Simplified System Diagram
» Vldeo resolution: 5K3K60HZ Docking Station or Dongle Application

» HDR support (HDR10, HDR10+, Dolby

o}
3
o
©
=

Bl
Bl

GPIO1 -
GPIO2 -4
GPIO3 -
GPIO4 -

N

0

DI

UART_RX —— -
12C_SDA -
12C_SCL —
12C_SDA ~t—»|
12C_SCL 41—

DP or HDMI cable

D\_/\ﬂ Monitor

Vision®, Dolby Atmos"°) Notebook

» HBR Audio Formats - Dolby, TrueHD, Comeetor .
Atmos, DTS Master

» LPCM 192KHz 32Ch, HBR 8CH, One Bit, DSD Feenlowiionfiin
formats support

i *Specific device shown may not include all of the features shown to the left.
» Adaptive sync support

» CEC Tunneling over AUX
» HDCP 1.x/2.x repeater with embedded keys

» ARM Cortex M3 core 300MHz / peripheral k’net’.c
controllers technologies.
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Smart Connectivity (DisplayPort)

Single Port Converters

» - MLO_RX » Hd
MLO_RX Audio / Video - Audio / Video -
ML1_RTX > Processi MLL_RTX ]
i rocessing ML RTX .| DPLa Processing [, HomiTx
ML2_RTX w| OPL2a/ DPRX HDCP 1.x p HOMLTX - wer2  —we| DPX Ll upcpix/ [—m] HDMI20b >
DP++ ] > —= HDMI 2.0b ML3_RX - Front-end Ht -
ML3_RX > . Front-end repeater - receiver HDCP 2.x
y receiver AUX_RX ——- Repeater  |«—| (> opC
AUX_RX HD CP 2x > DDC = [ [
o il (> tansmiter [ HPD_OUT |e4—— HPD_IN
HPD_OUT HPD_IN T
A e el
CEC HDMI_CEC
- »  CEC #——» HDMI_CEC
Iy

XTAL _::li'_' XTAL ——» Clock
REFIN —] generator ocm REFIN —J—| generator

vize MCDP2800 Viso MCDP2900

EXT_RSTN ‘ Ge:eesf;mr | EXT_RSTN ——»’m—»
[) )
1] ¥ ] 1] 1] v
‘ GPIO ‘ ‘ SPI ‘ ‘ UART ‘ ‘ 12C slave ‘ 12C master ‘ GPIO ‘ SPl ‘ ‘ UART ‘ ‘ 12Cslave ‘ 12C master
I TF T F F§ &% 44 |+ 4+ & 1|
W v v ¥ ' vlor v
- o zyxog <  x < 4 < o [Sle] oo 3 3 3 3
g8 Eo5d oo 8 % 804 55 £ r ¢ 8 ¢ &
DisplayPort 1.2a-to-HDMI 2.0b LSPCON DisplayPort 1.4a-to-HDMI 2.0b Converter
LSPCON for Intel Platform DP 1.4a to HDMI 2.0b converter (up to 6Gbps)
DP 1.2a to HDMI 2.0b converter (up to 6Gbps) HDR Imaging 4k2k 60Hz (HDR10/Dolby Vision/Dolby ATMOS)
HDR Imaging 4k2k 60Hz (HDR10/Dolby Vision) HDCP 2.x Repeater
Low Power Operation (470mW Active/0.1mW Standby) Low Power Operation (482mW Active/11mW Standby)
TFBGA77-64 Package TFBGA77-64 Package
MLO_RX [ TMDS_CLK H—» op_mL0
ML1_RTX Audio / Video T vow 1 TMDS_DO Audio / Video Displayport H— op_mL1
e e [ sromens [ o ] o [T os.02 eveer [ romeona i T o
e e I e B e I = et S o I B e B = et
) [} CEC | HDMiI cEC HDM; CcEC [T cec | L} )
¥ ¥
o STDP2550 e STDP2600
¥ 1] ‘ L] ‘ 1] ‘
I i T (XXX [ + t 4
Yy v v | Vi!! ] ! x\ v
Mobility DisplayPort (MyDP)-to-HDMI 1.4b Converter HDMI 1.4b-to-DP1.2a Dual Mode Converter
MyDP/DP 1.2a to HDMI 1.4b converter (up to 2.97Gbps) HDMI 1.4b to Dual Mode DP 1.2a converter (Supports eDP)
Video Resolution 4K2K 30Hz, 1920x1080@120Hz & 7.1 Ch audio Video Resolution 4K2K 30Hz, 1920x1080 & 7.1 Ch audio
Low Power Operation (462mW Active/21mW Standby) Low Power Operation (450mW Active/21mW Standby)
VFBGA55-81 Package LFBGA88-81 Package
m"gﬁig E Audio / Video ::: HOMILTX mt;—iz E Displayport Audio / Video Dual Mode ::: giimti
ML;J?X - rz:ell\f:r ™ Frclp’:r:nd ™ P»:;Ccessl‘lg ™| Homildb ::: B ML;Jx » R:ﬁ::er ™ Fr::t,f:nd ™ Przgcce;sllr;g ™ Di‘szpala(\l/;:‘ir; ::: gg:mti
AUX_RX || lew| P lt—— ODC AUX_RX ! lew] P L Transmitter | & | aux_ch/pDC
HPD_OUT {—}— HPD_IN HPD_OUT |——— HPD_IN
[} » cic 1 HOMI_CEC HDMI_CEC » cic | [}

XTAL —f—| Clock XTAL —| Clock
i STDP2650 i e e I STDP2690

exT_RSTN —f—m]| _Reset Audio | 1w spoir EXT_RSTN —] Reset Audio | 1 b ppir
- Generator Proc - Generator Proc

[y
¥ ‘ L] ‘ L] ‘ ¥ ‘ 1] L] ‘
(XXX [ + + 4
R TR
Dual mode DP 1.2a-to-HDMI 1.4b Converter DP 1.2a-to-DP 1.2a Dual Mode Converter
Dual Mode DP 1.2a (Supports eDP) to HDMI 1.4b converter DP 1.2a to Dual Mode DP 1.2a converter (Supports eDP)
Video Resolution 4K2K 30Hz, 1920x1080@120Hz & 7.1 Ch audio Video Resolution 4K2K 60Hz, 1920x1080@120Hz & 7.1 Ch audio
Low Power Operation (462mW Active/21mW Standby) Low Power Operation (493mW Active/21mW Standby)
LFBGA88-81 Package LFBGA88-81 Package
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Smart Connectivity (DisplayPort)

Single Port Converters (cont.)

MLO_RX HSYNC, | - HSYNC
ML1_RTX > VsyNC Gen | > VSYNC
DisplayPort o
ML2_RTX DPRX Audio / Video - RED
ML3_RX L2 ™| Front-end ™ processing  |—we| | DAC [ » GREEN
Receiver 10 bit color | -
AUX_RX L] Ll - BLUE
HPD_OUT - f«—»] DDC » DDC
A
XTAL —] Clock
REFIN —} generator
ocm
vigs STDP3150
Reset
EXT_RSTN —1—" Generator »
GPIO SPI ‘ UART ‘ ‘ 12C slave
5383 5385 K % 0§ o
5558 35.55 E 0k o d
© 955 ES & =
S S 3 =

DP 1.2a-to-VGA Converter
2-lane DP 1.2a to VGA converter
10b Video DAC, Resolution thro’ to WUXGA
Low Power Operation (400mW Active/15mW Standby)
QFN66-64 Package

MLO_RX - DP_MLO
> . Audio / Video § - DP_ML1
ML1_RTX DispayPort Audio / Video s/ VDS / Processing DPTX DisplayPort - OP M2
ML2_RTX > DPRX Processing LVDS / LVTTL WITL e | logical ] 1la
— . DP_ML3
11a LVTTL LVDS / LVTTL Receiver layer Transmitter o
ML3_RX N Front-end HDCP 1.x . Transmitter AUX_ RX
- Receiver Transmitter | Lt—p| [~ - !
AUX_RX » Receiver HPD_IN
HPD_OUT -
XTAL ——#  Clock

REFIN —|— | generator STDP4028
XTAL —} Clock oo
REFIN —}—»|_generator STDP4020 ’W‘—’
EXT_RSTN —f—»| [ sPoIF
om Generator Proc
Reset Audio 4 '
xS _W > spoiF ¥ ¥ ¥ v []
)

GPIO SPl ‘ ‘ UART 12Cslave ‘IZCmaster

1 ! PR TIIF T & ¢+ % 7%
ERNEREREE VYYY WYY ¥ [ ¥V v |
peet II7]F T ¢ ¢ ¢4 £ 4 BEEE B0 E P 8 % A ¢
YYVY o yyvy[ v | L v > > 2 - =
5383 £938% K E 3 8 3 § LVDS/LVTTL-to-DP 1.1a Converter
IR LRGN T S TN - LVDS/LVTTL-to-DP 1.1a Converter (DP/eDP/iDP Compliant)
DP 1.1a-to-LVDS/LVTTL Converter Video Resolution WQXGA, FHD 120Hz, 10b Video & 7.1 Ch audio
DP 1.1a-to-LVDS/LVTTL Converter (DP/eDP/iDP Compliant) Low Power Operation (270mW Protocol Converter/18mW Standby)
Video Resolution WQXGA, FHD 120Hz, 10b Video & 7.1 Ch audio LFBGA1212-164 Package

Low Power Operation (520mW Active/24mW Standby)
LFBGA1212-164 Package

SSTX - SSTX
MLO_RX > uss UsB 3.2 MLO_RX > use | usss2
MLL_RTX USB-DP Retimer PHY ssrx ML1_RTX | Ussop Retimer PHY SR
ML2_RTX Combo ML2_RTX - L Combo
ML3_RX Receiver / - ML3_RX Receiver /
AUX_RX Transmitter DPRX Audio / - HDMIL_TXn AUX_RX »| Transmitter DPRX Audio / 2 E Emﬂx"
HPD_OUT Front- —  Video [—| HDMI2.0b P OUT Front- |  Video |—gml HDOMI2.00/ -
end Processing DDC - end Processing DP++ B AUX/DDCCH
T HPD_IN T HPD_IN
> CEC | »- HOMI_CEC S » HDMI_CEC
XTAL ——m Clock 1
- Clocl
o I MCDP5200 i ma R S MCDP5240
— ARM-M3 ARM-M3
ese
EXT_RSTN ——»m DMA EXT_RSTN ‘ Geansreattor DMA
1
¥ v ¥ ¥ v i et . y
GPIO SPI ‘ UART ‘ 12C slave 12C master ‘
4 4 4 4 4 | 4 4 4 4 | GPIO SPI ‘ UART ‘ 12Cslave ‘ 12C master
o g zmvos o2 % 5 % o vyvy vyvy| v | v [ vy
8..2 £83 <IN = g -] i
e T I g. .2 E%383 K & g § § 4§
& g5 £ 5 8 & &8 = S - < I I B
© 65 9 ERE I I

USB Type-C/DP 1.4a Alt-mode-to-HDMI 2.0b Converter with
USB Retimer USB Type-C/DP 1.4a Alt-mode-to-DP++ Converter with USB Retimer

Video resolution 4k2k 60Hz, RGB/YCbCr444 & 4k2k 120Hz, 4:2:0 with  Video resolution 4k2k 60Hz, RGB/YCbCr444 & 4k2k 120Hz, 4:2:0 with

Adaptive Sync to VRR conversion Adaptive Sync to VRR conversion
HDR10/HDR10+/Dolby TrueHD/Dolby ATMOS, DTS Master HDR10/HDR10+/Dolby TrueHD/Dolby ATMOS, DTS Master
HDCP 1.3/2.x to HDCP 1.4/2.x Repeater Function HDCP 1.3/2.x to HDCP 1.4/2.x Repeater Function
USB3.1 compliant retimer USB3.1 compliant retimer
Low Power Operation (900mW Active w retimer/650mW w/o Low Power Operation (900mW Active w retimer/650mW w/o
retimer/9.2mW Standby) retimer/9.2mW Standby)

TFBGA77-169 Package TFBGA77-169 Package
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Single Port Converters (cont.)

MLO_RX -
ML1_RTX_P/_N > DPRX Audio / ; HDMI_TXn
. udio ]
ML2_RTCP/N R D:v . Front- (—» Video (—m= HDMI2.0b
ML3_RX eceive end Processing ooC
AUX_RX HPD_IN
HPD_OUT
CEC HDMI_CEC
XTAL ——=  Clock
REFIN —f—»{ generator MCDPSZSO
ARM-M3
Reset
EXT_RSTN — Generator m
A
] 1] L]
GPIO SPI ‘ UART ‘ 12Cslave 12C master ‘
© & FU55Y & g g < g =
& S 3 s B

DP 1.4a-to-HDMI 2.0b Converter
Video resolution 4k2k 60Hz, 4k2k 30Hz
HDR10/HDR10+/Dolby TrueHD/Dolby ATMOS, DTS Master
HDCP 1.3/2.x to HDCP 1.4/2.x Repeater Function
Low Power Operation (468mW Active/9.2mW Standby)
TFBGA77-169 Package
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Smart Connectivity (DisplayPort)

MLO_RX >
MLL_RTX_P/_N > - o) B HOMI_xn
- udio
ML2_RTX_P/N op Front- | Video |—| HOMI206/ B DP_MLn
ML3_RX Receiver end Processing DP++ AUX/DDC CH
AUXRX HPD_IN
HPD_OUT -
T CEC HDMI_CEC
XTAL ——» Clock
REFIN —}—m| generator MCDP5290
ARM-M3
EXT_RSTN ——>’W)—> m
- Generator
I
v v v 1] ¥
GPIO spl ‘ UART ‘ ‘ 12C slave 12C master ‘
§5..3 E933% K % & % & ¥
5 = 525 5 E £ J Y o d
o z7459 < < 8 o & o
5 5 3

DP 1.4a-to-DP++ Converter
Video resolution 5k3k 60Hz, 8k4k 60Hz, 4k2k 120Hz
HDR10/HDR10+/Dolby TrueHD/Dolby ATMQOS, DTS Master
HDCP 1.3/2.x to HDCP 1.4/2.x Repeater Function
Low Power Operation (650mW Active/9.2mW Standby)
TFBGA77-169 Package
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Smart Connectivity (DisplayPort)

Single Port Converters
Single Port Converter Selector Guide

le;ﬁ or Input Output Application Package Pa(zllfz;gaglze
HDMI 2.0a
MCDP28x0 | DP 1.2a Level Shifter/ Desktop PC, Notebook, Taplet. LFBGA77-64 7 x 7mm
Protocol Converter | motherboard, dongle applications
[LSPCON]
DP 1.4a Notebook/Tablet Accessories (USB Type-C
MCDP2900 | (HBR2, BT2020 HDR, | HDMI 2.0b dongles, docking stations), TV, Game LFBGA77-64 7 x 7mm
HDCP 2.2, CEC) Console, STB, etc.
USB-C/DP 1.4a Notebook, Tablet Accessories (USB Type-C
MCDP5200 |(USB3.2, HBR3, HDMI 2.0b/USB-A | dongles, docking stations), TV, Game TFBGA77-169 7 x 7mm
HDCP 2.3) Console, STB, etc.
USB-C/DP 1.4a Notebook, Tablet Accessories (USB Type-C
MCDP5240 | (USB3.2, HBR3, DP++/USB-A dongles, docking stations), TV, Game TFBGA77-169 7 x7mm
HDCP 2.3) Console, STB, etc.
Notebook, Tablet Accessories (Adapters
MCDP5250 |DP 1.4a HDMI 2.0b (Dongles), docking stations, and other AV TFBGA77-169 7x7mm

accessories)

Notebook, Tablet Accessories (Adapters
MCDP5290 |DP 1.4a DP++ (Dongles), docking stations, and other AV TFBGA77-169 7 x7mm
accessories)

MyDP

STDP2550 Mobility DisplayPort HDMI Phone dock, gaming dock, dongle VFBGAS55-81 5x5mm

STDP2600 | HDMI 1.4b DP++ aiaeaee_eion e R bock e LFBGA88-81 8 x 8mm
station, etc.
TV, Projector, Audio-video accessory

STDP2650 |DP 1.2a HDMI 1.4b (dongle), Desktop PC, Notebook, Tablet, etc. LFBGA88-81 8 x 8mm
Audio-video accessory (dongle), Desktop

STDP2690 |DP 1.2a DP++ PC, Notebook, Docking station, Thunderbolt LFBGAS88-81 8 x 8mm
source, Peripheral device, etc.

DP 1.2a Notebook, Desktop PC, Dongle, Desktop PC

STDP31x0 10-bit Video DAC VGA motherboard, etc. QFN66-64 6x6mm
TV, LCD monitor, Mobile display, Projector,

STDP4020 |DP/eDP LVDS/DVI (LVTTL) dongles (DP2DVI) LFBGA1212-164 | 12x12mm

STDP4028 | LVDS/LVTTL DP/eDP TV, Docking station, STB, Game console, etc. | LFBGA1212-164 | 12 x 12mm

Single Port Converter Reference Design Evaluation Kits

Part Evaluation Kit Description
Number Number
STDP2600 |RD4-2600 HDMI 1.4b-to-DP 1.2a Dual Mode Converter
STDP2650 |RD3-2650 DP 1.2 to HDMI 1.4 Converter
STDP2690 |RD5-2690 DP 1.2a to Dual Mode DP 1.2a Converter
STDP2800 |RD3-2800 DP 1.2a to HDMI 2.0b Converter (LSPCON)
STDP2900 |RD2-2900 DP 1.4a to HDMI 2.0b Converter
STDP4020 |RD1-4020 DP 1.1a-to-DVI Converter
STDP4020 |RD2-4020 DP 1.1a-to-Quad LVDS Converter
STDP4028 |RD2-4028 LVDS-to-DP 1.1a Converter
MCDP5200 |RD1-5200 USB Type-C/DP Alt Mode to HDMI2.0 & USB Type-A
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Smart Connectivity (DisplayPort)

Multiport Converters

Reliable and Interoperable Solution to
enable Immersive Multiple Displays

Kinetic Technologies' advanced DisplayPort 1.4a MST hub with an integrated USB type-C
de-multiplexer is primarily targeted for mobile notebook accessories and display applications. This
device functions as a multi-stream audio-video splitter and protocol converter with an

HDCP 1.x/HDCP 2.3 repeater supporting both compressed (DSC) and uncompressed AV streams.

TARGET APPLICATIONS
» Audi-video Router

» Docking Station

» MST Video Hub

» AR/VR Headset

» 4k2k TV

» Information Panels

» Daisy Chain Monitors

» Digital Signage

KEY FEATURES

» USB Type-C “Alt mode” compatible receiver / DP
MST hub

» USB3.1 ESS GEN1/GEN2 Retimer: 5.0Gbps /
10.0Gbps pairs

» DP 1.4 RX PHY 1.62/2.7/5.4/8.1/Gbps/lane

» Triple DP++ TX PHY 1.62/2.7/5.4/8.1/Gbps/lane *4
lanes each

» Video resolution up to 8Kp30Hz uncompressed;
8Kp60Hz compressed

» HDR Image processing (Static and Dynamic HDR)

» DP MST routing / DP MST-to-SST conversion / DP-to-
HDMI conversion

» Display Stream Compression (DSC 1.2) and Forward
Error Correction (FEC)

» Pixel format conversion and Chroma down sampling
» HDCP 1.x/2.x repeater with embedded keys

» CEC Tunneling over AUX

» SPDIF / 12S 8CH audio outputs

» 249-ball LFBGA 12x12mm package

Kinetic Solutions Handbook

KTM50x0:
USB-C / DisplayPort1.4 MTS HUB /
3x DP 1.4a or HDMI 2.0b (DP++)*

> USB3.1TX
KTM50x0 USB Receiver
/ Transmitter — USB3.1RX
MLO_RX_P/_N —f]
! - DP/HDMITX0_P /_N
ML1_RXTX_P/_N -sti USB Retimer f—# DP/HDMITXO_P /_N
ML2_RXTX_P/_N ~ajw| ~ USBDP DP/HDMI L Ly pp / HDMITXO_P /_N
Combo Combo L1y DP/HDMITXO_P/_N
ML3_RX_P/_N —®|  Receiver / Transmi tter
Transmitter [=-{# AUX/DDCCH
fe}— HPD_IN
RX_AUX_P/_N -3 Routing Audio, Video
Logic, | | process ing F—» DP/HDMITX0_P /_N
RX_HPD_OUT ~— Lane, Link »| (DSC, Color —{# DP/HDMITXO_P/_N
ane, . DP/HOMI Lo pp /7 HDMITXO_P /_N
Conversion Conversion) combo Lo op rHOMITXO TN
- Transmi itter -
fat»- AUX/DDCCH
[— HPD_IN
XTAL —| Clock 1 DP /HDMITXO_P /_N
TCLK —1 Generation —» DP/HDMITXO_P /_N
ocm DP/HDMI L1y pp /HDMITXO_P /_N
Reset ARM- M3 Combo L pp/HDMITXO_P /_N
RESETN —| Transmitter
Generation bt AUX/DDCCH
[ [-1— HPD_IN
* * * * * —> 125 /SPDIF Out
GPIO ‘ Pl ‘ ‘ UART ‘ 12C slave 12C Master -
: : : : $$$$$ ? $ ? $ : $ $ ? = A
$rrQ 888888 s S 8B 5 BE
2 g8 <'5plals's 32 'n ln < =3
] 8 oge 3
& 228 iy 8¢ e g 2
-~ >

Docking Station Application

*Specific device shown may not include all of the ./2

features shown to the left. k’n eliIc
technologies:.
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Smart Connectivity (DisplayPort)

Multiport Converters
Multiport Converter Selector Guide

Part
Number

Input Output Application Package Paillfaxg\jv?ze

USB-C (DP alt-mode) (DP

Audio-video router, Docking station, Hub,
KTM50x0 |4 lanes OR 2 lanes DP LFBGA-289

3x DP++ (DP or 4K2K TV, Signage, Daisy chain monitor, 12x12mm

and 2 lanes USB3.2) HDMI) 1x USB3.2 Digital signage 0.65mm pitch
USB-C 1X HDMI2.1 - . .

KTMmsaxo* |(DP alt-mode) 2xDP2.0++ 22?3'2?2 r: uLt):s D:;:::gﬁ?(i?‘ltllt(:)? P Lraca-ass, 12 x 12mm
(DP 4 lanes OR 2 lanes  |(DP2.0 or HDMI2.0) » 2l8hage, Lalsy ’ 0.65mm pitch

DP and 2 lanes USB3.1) |1x USB3.1 LIl S

Audio-video router, Docking station, Hub,
4K2K TV, Signage, Daisy chain monitor, LFBGA-172 12 x 12mm
Digital signage

DP 1.2a/HDMI 1.4b

STDP4320 |DP 1.2a/HDMI 1.4b DP 1.2a/HDMI 1.4b

*Please contact Kinetic Technologies Sales for availability

Multiport Converter Reference Design Evaluation Kits

Part Number | Evaluation Kit Number Description

KTM50x0 RD4-5000 USB-C / DP Alt-mode Input to 1xUSB-C, 1xDP, 1XHDMI + 2xUSB-A
KTM50x0 + ; : - ™
MCDP5200 RD5-5000 Intel-Based Goshen Ridge -Gulliver Creek with Thunderbolt™ 4
STDP4320 RD1-4320 DP 1.2a to 2x DP 1.2a Splitter

STDP4320 RD5-4320 DP 1.2a to 2x HDMI 1.4b Splitter
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Smart Connectivity (DisplayPort)

Repeaters (Retimers)

High Quality Receiver and Transmitter to
Extend PCB Trace and Cable Length

Kinetic Technologies’ retimers extend the PCB trace length and the cable length to carry the high
frequency signals. The best-in-class receiver equalization capability and transmitter performance
allows a user to design the system beyond the standard specification limit. Comprehensive monitoring
features provides useful debugging interface as well as manufacturing test capabilities.

TARGET APPLICATIONS MCDP6000:
> AR/VR Headset USB Type-C DP Alt-mode Repeater*
» DP/USB Active cable for embedded systems

SSTX -4 > TX:
» DisplayPort extender . U’ [ UssRetimercore woor [ ot
» Smartphone/Tablets Recever/ > o

DPRX_MLn T itter Loy »  SBUX
> Desktop/La ptop for DP Channel AUX_CH ) DP1.4a |—m| DP1.4aLTTPR Logic Core
» Monitors MCDP6000
» Video walls I I

lock — XTAL

» USB 1:2 Switching retimer - o [— REFIN

KEY FEATURES
» DP 1.4a Retimer (1.62 /2.7 /5.4 / 8.1 Gbps)
» USB3.2 x1 compliant Retimer for both SS and ESS mode

TANOD d —»|
—»

vas ozl

DS ——m
-]
04NOD d — ]

10d7d

(5/ 10 Gbps)
» Compliant with DP 1.4a specification, supports LT Motherboard Down-use Scenario
tunable PHY repeater (LTTPR) T—— —
» Reliable PHY performance T 1 USE Type. Cable _
» 1.8V / 1.2V dual supply - Dl USE:‘);;’EAW

DP
source 3.1

» Low Power consumption

» TWI slave for device configuration (compatible with 12C)
» Sophisticated monitoring features *Specific device shown may not include all of the features shown to the left.

» Eye Opening Monitor
» QFNA4.5 x 6.5mm-46 package

kinetic
technologies.
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Smart Connectivity (DisplayPort)

Repeaters

SSTX -+
usB 3.2 > TX1
RX1

PHY - USB Retimer Core
SSRX USB-DP  [*%
Combo & RX2
Receiver /
DPRX_MLn Transmitter |

™2
DPl4a = DP1.4aLTTPR Logic Core

Fryvyy

SBUX

AUX_CH -

MCDP6000

Clock — XTAL
generator — REFIN

!

12C slave

1
I

—-

-
a
<

-]

04N0>d
TANOD d —F=

10d7d

10502

vas ozl

6:4 USB-C DP 1.4a Alt-mode Retimer
USB 3.2 x1 Compliant Retimer for both Gen1 and Gen2 mode (5/10 Gbps)
DP 1.4a Compliant Retimer (RBR/HBR/HBR2/HBR3)
DP 1.4a Compliant Retimer (1.62/2.7/5.4/8.1 Gbps)
Low Power Operation (520mW in USB3.1 Gen2 + 2-lane HBR3 config.)
QFN4.5x6.5-46 Package

DPRX_MLn

DPTX_MLn

DP1.4aRX —» DP1.4alTTPR LogicCore [—P» DP1.4aTX
AUX_CH - < AUX_CH

J I
MCDP6150 v v <-— XTAL
generator [#—— REFIN
’ 12C slave H FSM ‘

A A

Y YYVY

-t

1080t
vas ou

DisplayPort 1.4a Retimer
DP 1.4a Link Trainable Tunable (LTTPR) PHY Retimer (RBR/HBR/HBR2/HBR3)
DP 1.4a Compliant Retimer (1.62/2.7/5.4/8.1 Gbps)
Low Power Operation (460mW in 4-lane HBR3 in typ. condition)
QFN4.5x6.5-46 Package

SSTX -t - TX1
USB 3.2 .

PHY - USB Retimer Core USB 3.2 RX1
SSRX PHY RX2

MCDP6200

A A

Clock —f— XTAL
v Y P o
12C slave H’ FSM ‘

A

A A

]

-
o
»
-

10801l
NTsIa
10d d

vas ozl -

USB 3.2 x1 Genl1/Gen2 Retimer
USB 3.2 x1 Compliant Retimer for both Gen1 and Gen2 mode (5/10 Gbps)
TWI slave to configure integrated lane mode and mapping.
Low Power Operation (270mW in USB3.2 Gen2 mode with 1.2V/1.8V power supply)
QFN4.5x6.5-46 Package
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Smart Connectivity (DisplayPort)

Repeaters
Repeater Selector Guide
Part Number Input Application Package Package Size
(Lx W)
Laptop, 2-in-1 PC, Desktop, AIQ PC, Tablet, WLCSP or BGA
KTM6400* USB-C DP2.0/USB4 Smartphone, Set-top-box, active cable, (small form TBD
retimer KVM switch, motherboard enabling USB factor)
Type-C DP Alt-mode
Laptop, 2-in-1 PC, Desktop, AlO PC, Tablet,
6:4 USB-C DP 1.4a Smartphone, Set-top-box, active cable,
RIChRce Alt-mode Retimer KVM switch, motherboard enabling USB QAN SIS0 oDt Gl
Type-C DP Alt-mode
DP 1.4a Laptop, 2-in-1 PC, Desktop, AlO PC, Tablet,
MCDP6150 o Smartphone, Gaming monitor, DP active QFN4.5x6.5-46 4.5 x 6.5mm
Retimer | L
cable, KVM switch, public display
UsSB3.2 x1 .
MCDP6200 Gen1/Gen2 Laptop, 2-in-1 PC, Desktop, AIO PC, Tablet, | oy oy6 5 46 4.5 x 6.5mm
. Smartphone, USB active cable
Retimer
*Please contact Kinetic Technologies Sales for availability
Repeater Reference Design Evaluation Kits
Evaluation Kit i
Part Number Number Description
MCDP6000 RD4-6000 USB Type-C DP Alt-mode Switching Retimer
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Smart Connectivity (DisplayPort)

USB Type-C Port
Controllers

Enabling Comprehensive Support for USB
Type-C Accessories

Kinetic Technologies’ power delivery controllers together with MST routers and/or SST converters
provide customers with one stop support for both USB Type-C power delivery communications and
DisplayPort protocol conversion over USB Type-C. The combination of the Kinetic port protection, load
switch and DC-DC converter provides the complete set of USB Type-C accessories.

TARGET APPLICATIONS MCDP9000

» Smartphone/Tablet USB Type-C Port Controller

» Desktop/Notebook Computers

» Digital Still/Video Cameras USBDE e IVOUT z},f;i%%{i??n,‘zz'l

» Monitors A A i Vaus

» Docking Station
» VR/AR Headsets
» All device with USB Type-C Port il aPi0 voltage Monitor/ g1 VagsSense
» KEY FEATURES y

» TCPC specification compliant device MCDP9000
» PD 3.0 specification compliant with Kinetic’s I

PD protocol stack v

» DRP/DFP/UFP support
> | rcyF TDPC Reg. Bank/ CC PHY/Vcony Switch

> FaSt'R0|e'SW3p SUPPOFt CPufEC 1 (Slave) e TCPC State Machine e (DRP Support) > CCNeow

Y

A

A

» Debug Accessory Detection

» VCONN switch to support 1.5W

» Integrated Billboard device (USB FS mode)
» |2C interface as defined in TCPC standard
» Up to 1IMHz

» Dead battery operation
= Rp expose on both CC1 and CC2

» 5V single power supply
» QFN44-24 package

kinetic
technologies.
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Smart Connectivity (DisplayPort)

USB Type-C Port Controller

MCDP9000
MCDP9000 together with MCDP6000 In Notebook
Battery
i e =y
vl PMIC / =
| b | Battery
Vguys (5V or higher) | _! Management | g v
> i 1 ’; -t
Vgus Mon “A—’"
g 5V (to Vconn)
VBUS sink ON z Y
5 ¢
by discharge o =
cc MCDP9000
-t > Alert#
——— _»
:g B Vconn
g
s
9
[
3 -
= SoC
SSRX1 USB3.1Gen2 _|
P SSTX1 T B o
- MCDP6000
SSTX2
B SSRX2 o DP
n SBU > AUX_CH
USB Type-C Port Controller Selector Guide
- Package Size
Part Number Input Application Package

(Lx W)

Laptop, 2-in-1 PC, Desktop, AlO PC, Tablet, Smartphone,
USB-C Docking station, USB-C DA/V dongle, Set-top-box, QFN44-24 4.0x4.0mm
USB-C monitor, KVM switch, public display

USB Type-C Port

MCDP9000
Controller
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Kinetic Technologies at a Glance

Power ICs
USB and USB-C OVP Solutions Load Switches
Single Load Switch with OVP Single, Slew-Rate Controlled Load Switch

KTS1688 2.5A Adjustable, 5.8V Fixed OVP Switch with RBP KTS1601 2.0A Slew Rate Controlled Load Switch with RBP
KTS1671 3.0A, 6.15V Fixed or 20V Adjustable OVP Switch KTS1605 5.0A Slew Rate Controlled Load Switch with RBP
KTS1662 4.5A, Fixed or 28V Adjustable OVP Switch .
KTs16a0(q) | &-0A 27V Fixed OVP Switch with -28V reverse polarity Power Over Ethernet Solutions

protection (AECQ100 Approved) Power over Ethernet (PoE) PD

Surge Protected, Slngle Load Switch with OVP KTA1136 13W PoE PD and DC-DC Regulator
KTS1650B 4.5A, £200V Surge, 6.4V/13.8V Fixed or 24V Adj. OVP KTA1137A 13W/30W PoE PD and DC-DC Controller
KTS1675 5.0A, 100V Surge, 13V/17V Fixed OVP with RBP KTA1137AEUAB-EV1 | KTA1137A EVAL Kit
KTS1675A 5.0A, £100V Surge, 13V/23.4V‘F|xed OvVvP ‘Wlth RBP Active EMI & EMI suppressor for PoE
KTS1676 5.0A, £100V Surge, 13V/17V Fixed OVP with RBP
KTS1693* 6.0A, £110V Surge, 13V/17V Fixed OVP, OCP with RBP KTA1550 Dual Channel Active EMI & ESD Suppressor
KTA1552 Quad Channel Active EMI & ESD Suppressor
Surge Protected, Dual Output Switch with OVP
KTS1678B Dual 3.5A/6.0A, +100V Surge, 28V OVP Switch with RBP GPIO Solutions
KTS1656 Dual 3.5A/6.0A, +200V Surge, 28V OVP Switch with RBP
1/0 Expander
USB-PD Protected Switch KTS1622 16-Bit 12C Bus /O Expander

KTS1677A 5A, 90V Surge, 30V OVP with RBP, RCP, OCP, CL KTS1620 24-Bit I°C Bus 1/O Expander
KTS1690A* 400mA to 3.3A, +80V Surge, 30V OVP with RBP, RCP, OCP, .

cL Wireless Power
KTS1696A 7Arms VBUS Current-Sink Protection Load Switch
KTS1697A | 7Aus VBUS Current-Sink Protection Load Switch Wireless Power Receiver
KTS1698** | 5Asws VBUS Current-Sink Protection Load Switch KTE7000 | 5W Wireless Power Receiver for WPC/Qi BPP
KTS1865 5A/100W USB Power Delivery Isik/Isource/DRP Protection KTE7001 15W Wireless Power Receiver for WPC/Qi EPP

Switch KTE7800** | 5W Wireless Power Receiver for WPC/Qi BPP

USB Data Line Protection

USB Data Line Protection
KTU1001A USB Hi-Speed Switch with Fault Protection
KTU1101 USB Type-C Port Protector for CC & SBU Pins
KTU1108 USB Type-C Protector for CC Pins
KTU1120 USB Type-C Port Protector - CC & SBU Pins
KTU1121 USB Type-C Port Protector - CC & SBU Pins
KTU1121A*** | USB Type-C Port Protector - CC & SBU Pins
KTU1128%** USB 28V EPR Type-C Port Protector - CC & SBU Pins
KTU1125%* USB Type-C Port Protector New Products in italics
KTU1131*** | USB Type-C Protector for CC, SBU & D+/D- Pins * Safety approvals:
UL 2367, file no. E515099-20210819.
Smart Push Button Reset ICs IEC 62368-1, file no. DK-118085-UL
**Please contact Kinetic Technologies Sales for availability
Dual-Input Smart Push Button Reset ICs *#% Thunderbolt™ Compatible

KTS1612 Dual-Input Push Button Reset IC with Two Discharge Paths
KTS1613 Dual-Input Push Button Reset IC
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Power ICs — Continued

LCD Backlight and Bias Solutions

Single Channel Backlight LED Driver

Camera Flash/Torch LED Driver Solutions

PWM or Single-Wire Brightness Control

KTD2801 0.52A/40V Integrated Switch with ExpressWire™ or PWM | KTD2692 | 1-Channel, 1.5A Flash LED Driver
KTD2500 0.75A/40V Integrated Switch with ExpressWire™ or PWM
/ g P I2C Interface Control
KTD2536 0.8A/40V Integrated Switch with PWM Dimming -
KTD2681 1-Channel, 1.5A Flash/Torch/IR Mode LED Driver
Multi-Channel Backlight LED Driver KTD2688A | 2-Channel, 1.5A/1.5A Flash/Torch/IR Mode LED Driver
KTD3122 2-Channel, 1.0A/40V Integrated Switch with Internal Diode KTD2686 3-Channel, 1.5A/1.0A/0.5A Flash/Torch/IR Mode LED Driver
KTD3134 2-Channel, 2.6A/32V Integrated Switch with Panel Flash KTD2690** | 1-Channel, 1.5A Flash/Torch/IR Mode LED Driver
KTD3136 3-Channel, 2.6A/32V Integrated Switch KTD2691 1-Channel, 1.5A Flash/Torch/IR Mode LED Driver
KTD3156B 6-Channel, 2.5A/40V Integrated Switch
DC-DC Converters
LCD Bias Power Supply —
KTD2151 12C Programmable, Dual LCD Bias Supply with 100mV Steps uc
*kok = 2
KTZ8850 Complete LCD 1-Channel LED Backlight plus Bias Power KTB8331 3A, 2.4MHz, Low-Voltage, I°C Progzammable Buck Regulator
KTz8863A | Complete LCD 3-Channel LED Backlight plus Bias Power e || S Rk, MO Lot ey RS RIS e
KTZ8864A Complete LCD 4-Channel LED Backlight plus Bias Power Regulator i
- - wx% | DA 4.7V to 17V, Synchronous Buck Regulator with AOT
KTZ8866 Complete LCD 6-Channel LED Backlight plus Bias Power KTB8370 Control
KTZ8874** Complete LCD 4-Channel LED Backlight plus Bias Power KTB8371 5A, 4.7V to 17V, Synchronous Buck Regulator with AOT
Control & I°C Interface
LED Driver Solutions KTZ8701** | 6-Channel PMIC with Dual DC-DC & Quad LDOs
RGB LED Drivers Boost
KTD2026 3-Channel RGB LED Driver with 12C Dimming KTC2110 3.0Mhz High Efficiency, Low lq Synchronous Boost Converter
KTD2027 4-Channel RGB LED Driver with 12C Dimming with Pass Through Enable Pin
KTD2037 3-Channel RGB LED Driver with 12C Control, AutoBlinQ™ KTC2110A 3.0Mhz High Efficiency, Low lq Synchronous Boost Converter
KTD2052 12-Channel RGB LED Driver with I°C Control KTc2115%* | 2-5Mhz, 1.5A High Efficiency, Low la Synchronous Boost
KTD2058* (Q) 36-Channel RGB LED Driver with 12C Control Converter
(AECQ100 Approved)
- e 71 | Buck & Boost
KTD2059* (Q) 36-Channel RGB LED Driver with I>C Contro
(AECQ100 Approved) KTZ8812 Dual Output DC/DC Converter
36-Channel RGB LED Driver with 12C Control
*
KTD2060* (Q) (AECQ100 Approved) Isolated Flyback
36-Channel RGB LED Driver with I12C Control 7V to 100V, Isolated Flyback Regulator with Integrated
KTD2061 (Q] ’
@ (AECQ100 Approved) KTB1100 Feedback and Digital Isolator
KTD2061 o
EVAL Kit 36-Channel RGB LED Driver with 12C Control
KTD2064 24-Channel RGB LED Driver with 12C Control
IR LED Drivers
KTD2041** | 9-Channel LED Driver with I2C Dimming

Motor Controllers

6-wire 3 Phase Controllers

3-wire 3 Phase Controllers

KTX9602** | 3-phase BLDC Motor Controller for 6-wire KTX9302** | 3-phase BLDC Motor Controller for 3-wire

KTX9612** 3-phase BLDC Motor Controller for 6-wire with Built-in Gate KTX9312%* 3-phase BLDC Motor Controller for 3-wire with Built-in Gate
Drivers Drivers

KTX9619** | 6-channel Half-Bridge Gate Driver IC KTX9319** | 6-channel Half-Bridge Gate Driver IC
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Smart Connectivity

Single Port Converters

Multiport Converters

MCDP2800 | DisplayPort 1.2a-to-HDMI 2.0b LSPCON KTM50x0 USB Type-C/ DisplayPort1 .4 MST Hub
MCDP2900 | DisplayPort 1.4a-to-HDMI 2.0b Converter KTM54x0* | USB Type-C / DisplayPort2.0 MST Hub Protocol Converter
MCDP5200 ng P/rgz—rC/DP 1.4a Alt-mode-to-HDMI 2.0b Converter with STDP4320 DP 1.2a/HDMI 1.4b
USB Type-C/DP 1.4a Alt-mode-to-DP++ Converter with USB
MCDP5240 | - Repeaters
MCDP5250 | DP 1.4a-to-HDMI 2.0b Converter
MCDP5290 | DP 1.4a-to-DP++ Converter KTM6400* | DP2.0/USB-C/USBA Retimer
STDP2550 Mobility DisplayPort (MyDP)-to-HDMI 1.4b Converter MICDP6000 | 6:4 USB-C DP 1.4a Alt-mode Retimer
STDP2600 HDMI 1.4b-to-DP 1.2a Dual Mode Converter MCDP6150 | DisplayPort 1.4a Retimer
STDP2650 Dual mode DP 1.2a-to-HDMI 1.4b Converter MCDP6200 | USB 3.2 x1 Gen1/Gen2 Retimer
STDP2690 DP 1.2a-to-DP 1.2a Dual Mode Converter
STDP3150 | DP 1.2a-to-VGA Converter USB Type-C Port Controllers
STDP4020 DP 1.1a-to-LVDS/LVTTL Converter
STDP4028 LVDS/LV'I'I'L-to-DP 1.1a Converter MCDP9000 | USB Type_c Port Controller

Design Evaluation Boards

Part Number | Evaluation Kit Number Description

KTM50x0 RD4-5000 USB-C to USB-A / 3x DP |.4a or HDMI 2.0b (DP++)
KTM50x0 RD5-5000 USB-C to USB-A / 3x DP I.4a or HDMI 2.0b (DP++): Intel based
MCDP5200 RD1-5200 USB Type-C/DP Alt Mode to HDMI2.0 & USB Type-A
MCDP6000 RD4-6000 USB Type-C DP Alt-mode Switching Retimer
STDP2600 RD4-2600 HDMI 1.4b-to-DP 1.2a Dual Mode Converter
STDP2650 RD3-2650 DP 1.2 to HDMI 1.4 Converter

STDP2690 RD5-2690 DP 1.2a to Dual Mode DP 1.2a Converter
STDP2800 RD3-2800 DP 1.2a to HDMI 2.0b Converter (LSPCON)
STDP2900 RD2-2900 DP 1.4a to HDMI 2.0b Converter

STDP4020 RD1-4020 DP 1.1a-to-DVI Converter

STDP4020 RD2-4020 DP 1.1a-to-Quad LVDS Converter

STDP4028 RD1-4028 DVI to Display Port Converter

STDP4028 RD2-4028 LVDS-to-DP 1.1a Converter

STDP4320 RD1-4320 DP 1.2a to 2x DP 1.2a Splitter

STDP4320 RD5-4320 DP 1.2a to 2x HDMI 1.4b Splitter

New Products in italics
* Please contact Kinetic Technologies Sales for availability
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