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High Efficiency, 28V Input USB PD PMIC

General Description

The SY8665DTTQ is a wide input voltage range, high
efficiency PMIC for USB power delivery applications.
The device integrates a 5A buck regulator, an external
P-MOSFET driver and an external NMOS driver to
achieve power path control.

The buck regulator adopts fixed switching frequency
peak current mode control. The output voltage can be
either configured by the 12C interface from 3.0V to
21V in 200mV per step or programmed by the FB pin.
With high switching frequency and low Rps (ony power
switches, the device is able to achieve both small size
and high efficiency solution.

The device integrates an 1°C compatible interface for

Features

e  4.5-28V wide input voltage range
e  Bidirectional power path control
e 5A buck regulator
" Low Rps(ony internal switch: HSFET:
33mQ, LSFET: 23 mQ
" 12C programmable output range from
3.0V to 21V in 200mV per step
" Cable impedance compensation
" Selectable switching frequency:
250kHz/500kHz/750kHz/1MHz
= Internal soft-start limits the input
inrush current
" Output OCP, SCP, OVP

r : e  External NFET driver for reverse blocking
mode selecting, output voltage setting, frequency e External PFET driver for power bypass
setting, protection setting, etc. e 12C compatible interface
The device is available in compact QFN3x3-19. e Support interrupt for status feedback

e  Programmable discharge
. . e  Programmable current limit
Orderlng Information e  Thermal shutdown protection
e  Compact package QFN3x3-19
SY8665 (DT 0) e UL Certificate Number: E491480
Package Code e UL 2367 Certified B
Optional Spec Code ) IEC/ EN 62368-1 Certified
Ordering Number | Package type Note App| ications
SY8665DTTQ QFN3x3-19
e  Notebook
e Monitor
e  Desktop
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Typical Applications
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Fig.1-1 Schematic for laptop application
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Fig. 1-2 Schematic for desktop application
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Fig.1-3 Schematic for monitor application
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PINOUT (Top View)
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Top Mark: ENYxyz (Device code: ENY, x=year code, y=week code, z= lot number code)

Pin Name Pin Number Description
Boot-Strap pin. Supply high side gate driver. Decouple this pin to LX pin
BS 1 - .
with 0.1uF ceramic cap.
PVIN 2 Supply voltage for power stage.
LX 3,18,19 Connect this node to switching node of the inductor.
EN 4 Enable control pin, logic high enable. This pin is internally pulled low by
1000kQ resistor.
The INT pin is an open-drain output. When an interrupt event happens, the
INT pin is internally pulled low to inform the host. After the host reads the
interrupt register, the INT pin will be pulled high by external pull-up
INT 5 resistor. This pin is also used as device address set pin. Connect this pin to
the VCC pin by a pull up resistor to program device address, Rpui-up=10k
selects 0x10, Rpu-up=39K selects 0x11, Rpui-up=150k selects 0x12, Rpuii-
up=470K selects 0x13
PGND 6,17, exposed | Power ground
pad
SOURCE 7 External P-MOS source pin
GATE 8 External P-MQOS gate pin
SCL 9 I2C Interface serial clock pin. Logic level input.
SDA 10 I2C Interface serial data pin. Logic level input/output
Source mode 1 output voltage feedback pin. Connect this pin to the center
point of the output resistor divider. If 0x02[3]="0", which is default setting,
B 11 output voltage is adjusted by I°C and cable impedance is functional. If
0x02[3]="1", output voltage is programmed by resistor divider and cable
impedance compensation is disabled., notice that the voltage divider
should be connected to the SWI pin, Vswi=0.6V*(1+R1op/ReoT)
The Source of the external blocking NFET. This pin is also the buck
SWI 12 regulator output filter pin, connect at least 50uF or above ceramic
capacitor to PGND.
BFET 13 Gate of the external blocking NFET.
Type C connector port. This pin is power output in source mode and power
VBUS 14 input in sink mode. This pin is also the current sense pin, connect a 10mQ
resister between this pin and ISEN. Connect at least 100nF ceramic
capacitor to GND.
ISEN 15 Current sense pin, connect a 10mQ resister between this pin and VBUS.
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VvCC 16

Internal 3.3V LDO output. Power supply for internal analog and driving
circuits. Decouple this pin to PGND with a 2.2uF ceramic capacitor.

Absolute Maximum Ratings (Note 1)

PVIN, LX, ISEN, VBUS, GATE, SOURCE, SWI, EN, FB -0.3V to 30V
BFET --0.3V to 36V
BS-LX -----0.3V to 4V
VCC -0.3V to 4V
SCL, SDA, ADDR, INT -0.3Vto 7V
Power Dissipation, PD @ TA=25<TC 3wW
Package Thermal Resistance (Note 2)

0ia 30C/wW

Bic ---2.8C/W
Junction Temperature Range 150C
Lead Temperature (Soldering 10 sec.) 260<C
Storage Temperature Range -65<C to 150C
ESD Susceptibility (Note 2)
HBM (Human Body Mode) 2kV
MM (Machine Mode) 200V
Recommended Operating Conditions (Note 3)
PVIN Voltage 4.5V to 28V
VBUS Voltage 3.0V to 28V
Junction Temperature Range -40Cto 125<C
Ambient Temperature Range -40<Ct0 85<C
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© 2025 Silergy Corp.

All Rights Reserved.




S

S/IERGY

SY8665D

Electrical Characteristics
(Vevin =12V, Ta = 25T, unless otherwise specified)

Parameter Symbol Test Conditions Min Typ Max Unit
Input Voltage Range Vin Vpvin OF Vvsus 4.5 28 \Y
Input UVLO Threshold Vuvio Veviy ”_Sl_ng 38 42 v
VvBUs rising 3.8 4.2 V
Input UVLO Hysteresis Vhys 0.2 \%
EN Rising Threshold VENH 15 \%
EN Falling Threshold VENL 0.6 \%
Quiescent Current 1Q ﬁg‘;ﬁgp}?ﬁgl 240 300 UA
Shutdown Current Ishutdown IC is disabled 5 10 UA
VBUS Output Voltage Range Vveus Source mode 1 3 21 \Y
Vvsus Voltage Accuracy VvBUS ace f(;ugff mode 1, VBUS -1.5 15 %
Vveus Voltage OVP Vvsusove ﬁgzjr:tcgeT(l)gg 0/10 'OVP 118 125 132 %
OVP Delay Tovp_delay Source mode 1 125 us
VBUS Absolute Maximum OVP 28 32 \%
Latch-off
VBUS Absolute Maximum OVP 600 ns
Latch-off Delay
High Side FET RON Ros(on)_Hs 33 mQ
Low Side FET RON Robs(on)_Ls 23 m<)
Inductor Peak Current Limit lpeck ::‘rg:icstgtr fgi&cu”e”t 11.5 13 14.6 A
Min On Time Ton_miN Buck minimum on time 80 ns
Min Off Time Torr MmN Buck minimum off time 100 ns
Soft Start Time Tss \S/?/léiesgog\s 1 soft start, 125 ms
Switching Frequency Accuracy gc\;\gic:;ng frequency set -15 15 %
UVP Threshold Tove o Souyce mode LUVP set 60 %
UVP Delay Tuve_delay Source mode 1 200 us
Source mode 1 0.4 Vims
VBUS Slew Rate Control Source mode 2 5 Vims
Source mode 3 5 Vims
S\igter;gpedance Compensation gi\al\‘c;z: fgr;r((e)nt, 12 112 %
0x04[7:5]='000' 5 10 15 mvV
0x04[7:5]='001' 10 15 20 mvV
0x04[7:5]='010' 15 20 25 mvV
. 0x04[7:5]='011" 21 25 29 mV
Output Current Limit ViLm
0x04[7:5]="100' 26 30 34 mV
0x04[7:5]="101' 36 40 44 mV
0x04[7:5]="110" 46 50 54 mV
0x04[7:5]="111' 56 60 64 mV
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Thermal Shutdown Temperature | Tsp 150 <

Thermal Shutdown Hysteresis Thys 15 <

Reverse Voltage Threshold VRre 50 mV

Reverse Block Delay Time Toelay_block S us

Output Current Limit Protection Toce dia 1 ms

Delay i

External P-MOSFET Driver

GATE Output Low Vs Vsource-VGATe 7 \

S:\s'il'sltia;% eSOURCE Pull Up Res scp 27 1)

Gate sink current (sink mode soft s sk 6 UA

start) -

External NMOS Driver

BFET Charging Current IcHe 4 uA

BFET Clamp Voltage Varer-Vswi 6 V

BFET Discharge Resistance i’;i;s::rt to SWi 27 37 Q

12C COMPATIBLE INTERFACE

Maximum Operating Frequency 400 kHz

_SFEQS?]E?dSCL Input Logic Logic_L 04 vV
Logic H 2 V

SDA Output Low Voltage 3mA sink current 0.4 \Y

Note 1: Stresses beyond the “Absolute Maximum Ratings” may cause permanent damage to the device. These are
stress ratings only. Functional operation of the device at these or any other conditions beyond those indicated in the
operational sections of the specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

Note 2: 0,4 is measured in the natural convection at TA = 25<C on a two-layer Silergy Evaluation Board.

Note 3: The device is not guaranteed to function outside its operating conditions.
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Shutdown input current
(EN=Low)
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Source Mode 1 1°C Enable On Source Mode 1 1°C Enable On
(Vin=12V, VBUS=5V, Fsw=500kHz,lout=5A) (Vin=12V, VBUS=5V, Fsw=500kHz,lout=5A)
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(Vin=12V, VBUS=12V,lout=1A) (Vin=12V, VBUS=12V,lout=1A)

PMOS_GATE  10V/div 1 \ I PMOS_GATE" ' ‘10V/div
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R —
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lo 1A/div
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Sink Mode 1 I°C Enable On . 2
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Source Mode 1 Short
. ~ - - Source Mode 2 Short
(Vin=12V, VBUS=5V, Fsw=500kHz,lout=5A to short) (Vine12V, VBUS=12V.| out=1A-short)

VBUS 2Vidiv
VBUS 10vidiv

PMOS_GATE " - 10V/div H

! X 10vidiv
W W

LX 10v/div
L 5A/div
L - "
lo S5A/div
Time (200ps/div) Time (800ps/div)
Source Mode 3 Short Sink Mode 1 Short
(Vin=12V, VBUS=12V,lout=1A~short) (Vin=12V, VBUS=12V,lout=1A~short)
VBUS 10V/div
VBUS 5Vidiv
PMOS GATE 10Vidiv W PMOS_GATE 2Vidiv
@ﬂw
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Time (800ps/div) Time (2ms/div)
Sink Mode 2 Short Sink Mode 3 Short

(Vin=12V, VBUS=12V,lout=1A-short) (Vin=12V, VBUS=12V,lout=1A~short)
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PMOS_GATE *© 5V/div i
T TovIdv PMOS_GATE: . 10V/div.
lo 5A/div lo 5A/div
Time (2ms/div) Time (2ms/div)
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Applications Information

IC Enable

When the device is enabled, VCC is turned on, and then the 12C interface is fully functional. The device can be
enabled when PVIN voltage is above 4V and EN voltage is greater than 1.2V, or VBUS voltage exceeds 4V. To
disable the device, the regulator should be disabled through the I2C first, and then the device will automatically
discharge VBUS. After Vygus falls below 4 V, pull EN low to totally disable the device.

VBUS

a | T Device Enable

SY8665D

Fig.4 Description of IC Enable Function

Source mode 1

After source mode 1 is selected by 1°C, the external NFET turns on first, then the converter is enabled and the HSFET
and LSFET start switching. Every time the buck converter is started, the device applies soft-start to avoid any
overshoot on output. The output voltage can be selected by IC or programmed by external resistor divider. Once write
all off command is received, the external NFET turns off, the HSFET turns off and the LSFET turns on until LSFET
zero-current is detected, the discharge FET is automatically turned on.

_L PVII\I;;T
T ™ &

>

SY8665DTTQ

Fig.5-1 Source model

Source mode2

When enable source mode 2, the external NFET turns on first, then the buck regulator initiate soft-start. After the buck
converter soft-start finished, the external P-MOSFET turns on slowly. VBUS voltage will ramp up above the buck
output set point and make the buck converter enter sleep mode (stop switching). When all off command is received,
the buck regulator shutdown, the external NFET and the external P-MOSFET turn off, the discharge FET is
automatically turned on. Note: Buck OVP function is disabled in source mode 2.

R

SOURCE GATE
e 14T X
Pun L

I PVIN | Ji}

BFETT

H oo

v
10mQ

T

SY8665DTTQ

VBU!

Fig.5-2 Source mode 2
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Source mode 3
When source mode 3 is selected, the external NFET turns on first, then the buck converter initiate soft-start. After the
buck soft-start finished, the external back-to back P-MOSFET are turned on slowly, when Vyvgus exceeds OVP
threshold, the external NFET turns off. When write all off to shutdown source mode 3, the buck regulator is disabled,

the external NFET and the external back-to back P-MOSFET are turned off, the discharge FET is automatically turned
on.

SY8665D

SOURCE GATE

BFET I

10mQ

i

SY8665DTTQ
ISEN

VBUS

PGND

1

Fig.5-3 Source mode 3

Sink mode 1
In sink mode 1, the power is delivered from VBUS to PVIN through the external P-MOSFET and the external NFET.
When power up, the external P-MOSFET and the external NFET are turned on. When shutdown sink mode 1, both

the external NFET and the external P-MOSFET are turned off

Imam
I3

SOURCE GATE
<« PVIN

Com L swi

BFET

SY8665DTTQ

ISEN
PGND VBUS

L
Fig.5-4 sink mode 1

Sink mode 2
The device supports mode transition from sink mode 2 to source mode 1. At initial sink mode 2, the external back-to-

back P-MOSFET are turned on, the external NFET is turned off, the buck remains activated to regulate SWI at 4.4V.
Once the adaptor is removed, Vveus Will drop, after the Vysus drop below Vswi, the external NFET will turn on and
the buck regulator will regulate the VBUS pin. On adaptor removal, PD controller should enable source mode 1
through the I12C interface to change the operation mode from sink mode 2 to source mode 1, then the buck regulator
will regulate the VBUS pin at 5V. Note: in sink mode 2, no reverse current protection.

=

SOURCE GATE

e X
14T
PVIN | Ji
T osw

HH

i

BFET B
SY8665DTTQ

«——| USB PD Capable

10mQ Hub

e

fe— adapter
5V-20V

ISEN
VBUS

Fig.5-5 Sink mode 2
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Sink mode 3
In sink mode 3, only the external back-to-back P-MOSFET are turned on .the buck regulator is disabled, the external

NFET is turned off.

Charger|[* 1 r

SOURCE GATE

]
14 LX
PVIN J
B swi
BFET

1

HH

|
H

adapter

10mQ
SY8665DTTQ T

PGND

Fig.5-6 Sink mode 3

Mode Transition Flow
Source mode 1 can switch to source mode 2 and source mode 3 and sink mode 2 directly, also source mode 2 and

source mode 3 and sink mode 2 can switch back to source mode 1. However, all other modes are not allowed to transit
directly, as the mode transition flow shows below:

Fig.6-1 mode transition flow

SY8665DTTQ + SY6502 Application
The device also supports external current sense for bypass mode current limit control, as the schematic below, use

SY6052 for external current sense, customer can program the over current protection according to system requirement.

L,
T PVIN Ji} o
swi g =
BFET I %/CC % g.
SY8665DTTQ - SY6052
ISEN o—— —N .
£
VBUS = s REF @
PGND
< PGND
I g
L S t
Fig.6-2 SY8665DTTQ+ SY6502 application schematic
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Cable Impedance Compensation

To compensate cable voltage drop, the device incorporates cable impedance compensation function. As the load
current increases, the regulated output voltage will increase linearly and the relationship is

SY8665D

V. -V + VISEN _VVBUS .
VBUS VBUS_SET 10mO CMP

Where Rewmp is configured by register 0x02[6:4]. Notice that the cable impedance compensation only functions in
source mode 1 and output voltage is adjusted by I2C,(Go_bit="0").

A

-

-

ILOAD

Vveus

VyBus_seT

Fig.7 Cable impedance compensation.
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B i N | iLoaro |
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=
|

PGND
T Lo

SY8665DTTQ

Vveus

B === ’
Vour

Fig.8 Load transient response

Slew Rate Control

The device integrated slew rate control to match USB PD specification. Positive transition is shown below, the slew
rate control apply to both a transition from OV to source mode 2 or source mode 3 and a transition from source mode
1 to source mode 2 or source mode 3.

VVBUS “
Source Mode 2 or Source Mode 3
New Voltage
Source Mode 1
Old Voltage
Fig.9 Positive voltage transition
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Negative transition is shown below, the slew rate control apply to a transition from source mode 2 or source mode 3
to source mode 1.

A

VVBUS
Source Mode 2 or Source Mode 3

Old Voltage

Source Mode 1
New Voltage

Fig.10 Negative voltage transition

Source mode 1 Output Voltage Setting

Under source model, the output voltage can be either configured through 12C or programmed by external resister
divider. The FB pin is always connected to the input of the error amplifier, the internal feedback point connect or
disconnect to the error amplifier depends on 12C register setting. When operated in internal mode (Go_bit="0"), which
is default setting, the internal feedback point is connected to the FB pin and the output voltage is adjusted by 12C. If
Go_bit="1’, the internal feedback point is disconnected to the error amplifier and the output voltage is programmed
by external resistor divider: Vswi=0.6V*(1+Rtop/Rsor). Since the FB pin is always connected to the input of the error
amplifier, do not use external resister divider under internal mode.

Swi
BFET

Swi
BFET

ISEN ISEN

SY8665DTTQ vBUS SY8665DTTQ VBUS
" Rrop = Cx
Buck | .o : Buck [ o 4 Y} ¥ g
Control FB Control FB R %
o6y Ret Uo6v Ret T 1
Internal mode external mode

Fig.11. Source mode 1 output voltage setting.

Device Address Setting

Connect the INT pin to the VCC pin by a pull up resistor to program device address. When power up, the internal
LDO VCC initiate soft start and it takes 1.3ms to ramp up to 3.3V, after 0.7ms delay, an internal amplifier holds this
pin at a fixed voltage(2.7V) for 100us to detect the pull-up resistor: Rpui-up=10k selects 0x10, Rpui-up=39k selects 0x11,
Rpuli-up=150Kk selects 0x12, Rpun-up=470k selects 0x13. After the detect is done, the INT pin resume normal open drain
output.
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Veviv Or Vigus

Detect pull-up
resistor

Fig.12. Device address setting

Output Current Limit

The device detects output current by sensing the voltage drop between the ISEN pin and the VBUS pin. The voltage
threshold is configured by register 0x04[7:5]. In source mode 1, once the voltage difference exceeds the voltage
threshold, the internal control loop will regulate the output current by decreasing duty cycle until UVP or OTP is
triggered. In power bypass mode (source mode 2, source mode 3, sink mode 1, sink mode 2 and sink mode 3), the
device limit output current by decreasing external P-MOSFET or external NMOS gate to source voltage, if the current

limit loop functions lasted for 1ms, the device latch off.

Discharge Logic
The discharge FET turns on under the following conditions:
Source mode 1 FB over voltage;

12C control, 0x00[3]="1": turn on discharge at all off
VBUS

@M‘i

(o — )

Source mode 1
FB over voltage

12C 0x00[3],
0:turn off discharge at all off
1:turn on discharge at all off

Fig.13. Discharge logic
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12C Compatible Interface

SY8665DTTQ integrates an 1°C compatible interface. To ensure compatibility with a wide range of system processors,
the I12C interface supports clock speeds of up to 400kHz (“Fast-Mode”) and uses standard 1°C commands. The
PumSY8665DTTQ always operates as a slave device, and is addressed using a 7-bit slave address followed by an 8™
bit, which indicates whether the transaction is a read-operation or a write-operation.

The I2C interface is fully functional after I1C is enabled.

SY8665D

12C Device Address:

When communicating with multiple devices using the 12C interface, each device must have its own unique address so
the host can distinguish between the devices. The most significant 5-bits of the device address is '00100' The6™" and 7-
bit device address of SY8665DTTQ is selected by INT pin pull up resistor.

Rpull-up between INT and VCC Device Address
Rpull-up=10k 0010000
Rpull-up=39k 0010001
Rpull-up=150k 0010010
Rpull-up=470k 0010011

START and STOP Conditions:

The START condition is a HIGH to LOW transition of the SDA line while SCL is HIGH. The STOP condition is a
LOW to HIGH transition on the SDA line while SCL is HIGH. A STOP condition must be sent before each START
condition. The 12C master always generates the START and STOP conditions.

START STOP
CONDITION CONDITION

Data Validity:
The data on the SDA line must be stable during the HIGH period of the SCL, unless generating a START or STOP
condition. The HIGH or LOW state of the data line can only change when the clock signal on the SCL line is LOW.

X

1 DATA LINE 1CHANGE1
STABLE OF DATA
DATAVALID  ALLOWED

"l
1§

Acknowledge:
Each address and data transmission uses 9-clock pulses. The ninth pulse is the acknowledge bit (ACK). After the

START condition, the master sends 7-slave address bits and an R/W bit during the next 8-clock pulses. During the
ninth clock pulse, the device that recognizes its own address holds the data line low to acknowledge. The acknowledge
bit is also used by both the master and the slave to acknowledge receipt of register addresses and data.
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START ACK
CONDITION FROM SLAVE

Data Transactions:

All transactions start with a control byte sent from the 12C master device. The control byte begins with a START
condition, followed by 7-bits of slave address followed by the R/W bit. The R/W bit is O for a write or 1 for a read.
If any slave devices on the 12C bus recognize their address, they will acknowledge by pulling the SDA line low for
the last clock cycle in the control byte. If no slaves exist at that address or are not ready to communicate, the data line
will be 1, indicating a Not Acknowledge condition. Once the control byte is sent, and the SY8665DTTQ acknowledges
it, the 2" byte sent by the master must be a register address byte. The register address byte tells the SY8665DTTQ
which register the master will write or read. Once the SY8665DTTQ receives a register address byte it responds with
an acknowledge. If a STOP condition is detected after the register address byte is received, the SY8665DTTQ takes
no further action but storing the register address byte. The register address byte auto increase when multiple date bytes

are transited.
Write
Random Read

A| DATA1 I DATA2 I DATAN .

‘S| START ACKNOWLEDGE | DRIVEN BY THE MASTER
P| sToP 'N| NOACKNOWLEDGE | | DRIVEN BY SLAVE
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Register Map

Address Data Note
0x00 Function settingl R/W
0x01 Function setting2 R/W
0x02 Function setting3 R/IW
0x03 Protection setting 1 R/W
0x04 Protection setting 2 R/W
0x05 State Register R

Function settingl (0x00)

Name # of Bits | Access | Default Description
0: None
I2C Reset 7 R/W 0 1: Reset all registers to default value. Automatically clear to "0"
after reset is done.
00: 1.80kQ
Discharge Resistor . 01: 1.44kQ
Setting 6:5 RIW 0 1 10: 1.08k
11: 0.72kQ
Reserved 4 R/W 0
Discharge Enable 3 RIW 1 0: turn off discharge at all off
at All Off 1: turn on discharge at all off
000: All off
001: Source mode 1, buck switching, NFET turn on, PFET turn off
010: Source mode 2, buck standby, NFET turn on, PFET turn on
. 011: Source mode 3, buck standby, NFET turn off, PFET turn on
Mode 2:0 R/W 000 100- All off
101: Sink mode 1, buck is disabled, NFET and PFET turn on
110: Sink mode 2, buck standby, NFET turn off, PFET turn on
111: Sink mode 3, buck is disabled, NFET turn off, PFET turn on
Function Setting2 (0x01)
Name # of Bits | Access | Default Description
7 R/W 0 Reserved
0000000: OV
0000001: 3.0v
0000010: 3.2V
0000011: 3.4V
0000100: 3.6V
0000101: 3.8V
0000110: 4.0V
Output Voltage 0000111: 4.2V
Setting 0001000: 4.4V
3.0V~21V . 0001011 | ......
( 0.2V/Step g@ 6:0 RIW 1 (s0v) | 1011011: 21v
‘1.1“1‘1.111: 21V
the device automatically reset to 5V under OTP,UVP
In all off mode, output voltage setting is reset to 5V and cannot be
changed by the I12C interface
In sink mode 2, the device automatically change output voltage
setting to 4.4V and cannot be changed by the 12C interface
When transition from sink mode 2 to source mode 1, the device
automatically reset output voltage setting to 5V.
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Function Setting3(0x02)
Name # of Bits | Access | Default Description
Light Load 0: pulse skip
Operation ! RIW 1 1: burst mode
R/W 0 000: Reme =0mQ
001: Reme =50mQ
RIW 010: Rewe =100mQ
011: Reme =125mQ
Cable Impedance 100: Reme =150mQ
Compensation 101 Rowp =175mQ
(Source mode 1) 4 RIW 0 110: Remp =200mQ
111 Remp =225mQ
:VISEN —Vieus .
CMP 10mQ CMP
O:internal mode, output voltage is adjustable by 12C, cable
impedance compensation is functional
. 1: external mode, output voltage is programmed by external
Go_bit 3 RIW 0 resistor divider connected to the SWI pin:
Vswi=0.6V*(1+Rtor/ReoT), cable impedance compensation is
disabled.
0:Active
Interrupt Enable 2 RIW 0 1: Inactive, INT remain open drain output
Reserved 1:0 R/W 00

Protection setting 1 (0x03)

Name # of Bits | Access | Default Description
0: Latch-Off , the device automatically reset Mode Bits to all
Reverse Current 7 RIW 0 off(0x00[2:0]="000")
Protection mode 1: Auto recover in source mode 1

Latch off in power bypass mode

0: Latch-Off, the device automatically reset Mode Bits to all
off(0x00[2:0]="000)

OTP 6 R/W 0 1: Auto recover in source model, the device automatically reset
output voltage setting to 5V

Latch off in power bypass mode

0: Latch off, the device automatically reset Mode Bits to all

5 R/W 1 off(0x00[2:0]="000")

1: Auto recover

0: Latch-Off, the device automatically reset Mode Bits to all off,
0x00[2:0]="000°

OVP((Source Mode
1)

UVP((Source Mode 4 RIW 0

1) 1:Auto recover, the device automatically reset output voltage
setting to 5V
00= 250kHz
Buck Switching . 01= 500kHz
Frequency Setting 32 RIW 01 10= 750kHz
11=1 MHz
Reserved 1.0 RIW 00

(1) Power bypass mode: source mode 2, source mode 3 and sink mode.
Protection setting 2 (0x04)

Name # of Bits | Access | Default Description
000: 10mV
001: 15mV
010: 20mV
O“tp;_’gr:i‘i"e”t 7:5 RIW 111 | 01L: 25mV
100: 30mV
101: 40mV
110: 50mV
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111: 60mV
. 0
Vveus OVP 82 128‘2
Threshold 4:3 R/W 00 :
(buck mode) 10:115%
11: 110%
- 500
Vswi UVP 82 ggojo
Threshold 2:1 RIW 01 e
(buck mode) 10:70%
11: 80%
Inductor Peak 0:9A
Current Limit 0 RIW 0 1:12.5A

State Register (0x05)

Name # of Bits | Access Description
0: Power not good
Power Good ! R 1: Power good (sourcemodel,Vre=90%~110%Vref)
Reserved 6 R
VBUS
absolute 5 R 0:Normal
maximum 1: VBUS absolute maximum OVP
OVP
Voltage 4 R 0: Normal
INT reversed 1:Voltage reversed
Flag(Active Over 0: Normal
Interrupt) temperature 3 R 1: OTP
protection
0: Normal
OVP 2 R 1: OVP
0: Normal
OCP 1 R 1: Output current is limited
uvP 0 R (1’f B{’;Fr,“a'
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Layout Design
The layout design of SY8665DTTQ is very important for proper operation. Following are the tips for good PCB layout.

SY8665D

1) Itis recommended to maximize the PCB copper area connected to GND pin to achieve the best thermal and noise
performance. If the board space allowed, a ground plane is highly recommended.

2) Cinmust be close to Pin PVIN and GND. The loop area formed by Cinand GND must be minimized.
3) Cvccshould be placed close to VCC pin and GND pin.
4) The PCB copper area associated with LX pin must be minimized to avoid the potential noise problem.

5) The feedback components R+ and Rc, and the trace connecting to the FB pin must NOT be adjacent to the LX net
on the PCB layout to avoid the noise problem.

Ces
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QFN3X3-19 Package Outline Drawing

2.90-3.10 =04 0.13-0.23
. U Ll U _D_SEQI_SDU
< — S gl E 0.10-0.30
: — = | O
] l i | P O]
— 1 =ogoro
JUUuuL
Top view Bottom view
3.7
s |11 e
1
0.35—--Ji
—0.65-0.85 & < = —r—"%“—_‘f a
0.203 Ref = | I
o [Fr o ‘ —
_oooon ¢

Front view Recommended PCB layout

(Reference only)
Notes: 1, All dimension in millimeter and exclude mold flash & metal burr;
2, the center line on PCB refers the chip body center.
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Taping & Reel Specification
1. Taping Orientation
QFN3x3
—1.65/1,65 ’———3 .a-‘4.1—-—| 1,451,568
N /““\ ,/‘|‘\ f':{ = N
\_) - \_/ . {_J \_/
o 3,755 45— ==
7 808, 28R A 0,851,256
Feeding direction ——
2. Carrier Tape & Reel Specification for Packages
A
Reel
Size
Y
Tape width Pocket Reel size Trailer Leader length Qty per
Package types (mm) pitch(mm) (Inch) length(mm) (mm) reel
QFN3x3 12 8 13" 400 400 5000
3. Others: NA
DS _SY8665D Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 26

© 2025 Silergy Corp. All Rights Reserved.



S

S/IERGY

SY8665D

Revision History

The revision history provided is for informational purposes only and is believed to be accurate, however, not
warrantied. Please make sure that you have the latest revision.

Date Revision Change Pages Changed
Jan.18, 2021 Revision 0.9 Initial risk production release. -
May.06, 2022 | Revision 0.9A | Added description of “UL 2367 Certified” Pagel
Mar.20, 2025 | Revision 1.0 Initial production release. -
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IMPORTANT NOTICE

1. Right to make changes. Silergy and its subsidiaries (hereafter Silergy) reserve the right to change any information published
in this document, including but not limited to circuitry, specification and/or product design, manufacturing or descriptions, at any
time and without notice. This document supersedes and replaces all information supplied prior to the publication hereof. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.
All semiconductor products are sold subject to Silergy’s standard terms and conditions of sale.

2. Applications. Application examples that are described herein for any of these products are for illustrative purposes only.
Silergy makes no representation or warranty that such applications will be suitable for the specified use without further testing or
modification. Buyers are responsible for the design and operation of their applications and products using Silergy products. Silergy
or its subsidiaries assume no liability for any application assistance or designs of customer products. It is customer’s sole
responsibility to determine whether the Silergy product is suitable and fit for the customer’s applications and products planned. To
minimize the risks associated with customer’s products and applications, customer should provide adequate design and operating
safeguards. Customer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might
cause harm and take appropriate remedial actions. Silergy assumes no liability related to any default, damage, costs or problem in
the customer’s applications or products, or the application or use by customer’s third-party buyers. Customer will fully indemnify
Silergy, its subsidiaries, and their representatives against any damages arising out of the use of any Silergy components in safety-
critical applications. It is also buyers’ sole responsibility to warrant and guarantee that any intellectual property rights of a third
party are not infringed upon when integrating Silergy products into any application. Silergy assumes no responsibility for any said
applications or for any use of any circuitry other than circuitry entirely embodied in a Silergy product.

3. Limited warranty and liability. Information furnished by Silergy in this document is believed to be accurate and reliable.
However, Silergy makes no representation or warranty, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information. In no event shall Silergy be liable for any
indirect, incidental, punitive, special or consequential damages, including but not limited to lost profits, lost savings, business
interruption, costs related to the removal or replacement of any products or rework charges, whether or not such damages are based
on tort or negligence, warranty, breach of contract or any other legal theory. Notwithstanding any damages that customer might
incur for any reason whatsoever, Silergy’ aggregate and cumulative liability towards customer for the products described herein
shall be limited in accordance with the Standard Terms and Conditions of Sale of Silergy.

4. Suitability for use. Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory
and safety-related requirements concerning its products, and any use of Silergy components in its applications, notwithstanding
any applications-related information or support that may be provided by Silergy. Silergy products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical systems or equipment, nor in applications where failure
or malfunction of an Silergy product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. Silergy assumes no liability for inclusion and/or use of Silergy products in such equipment or applications
and therefore such inclusion and/or use is at the customer’s own risk.

5. Terms and conditions of commercial sale. Silergy products are sold subject to the standard terms and conditions of
commercial sale, as published at http://www.silergy.com/stdterms, unless otherwise agreed in a valid written individual agreement
specifically agreed to in writing by an authorized officer of Silergy. In case an individual agreement is concluded only the terms
and conditions of the respective agreement shall apply. Silergy hereby expressly objects to and denies the application of any
customer’s general terms and conditions with regard to the purchase of Silergy products by the customer.

6. No offer to sell or license. Nothing in this document may be interpreted or construed as an offer to sell products that is open
for acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or intellectual
property rights. Silergy makes no representation or warranty that any license, either express or implied, is granted under any patent
right, copyright, mask work right, or other intellectual property right. Information published by Silergy regarding third-party
products or services does not constitute a license to use such products or services or a warranty or endorsement thereof. Use of
such information may require a license from a third party under the patents or other intellectual property of the third party, or a
license from Silergy under the patents or other intellectual property of Silergy.

For more information, please visit: www.silergy.com
© 2025 Silergy Corp. All Rights Reserved.
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