S/IERGY

SY8686K

High Efficiency and High Integration PMIC for SSD System

General Description

The SY8686K is an integrated power management
unit. It is designed to power a wide range of micro-
controllers and solid-state drive applications.

The device includes 3 buck converters using integrated
power FETs and 2 low-dropout regulators (LDOS).
The Buckl and LDO2 can also be configured as load
switch, which is not a programmable function by 12C
interface. Each of the regulators can be programmed
for a wide range of output voltages through the 12C
interface. Each buck converter switches at high
switching frequency, requiring only three small
components for operation.

The SY8686K is available ina 2.42 x 2.82 mm 36 balls
CSP package

Ordering Information

SY86861(1 1)

L Temperature Code
Package Code
Optional Spec Code

Ordering Number
SY8686KUXC

Package type Note
CSP2.42>2.82-36

Features

e Wide Input Voltage Range
o Vin=29Vto3.7V

e Channel 1 Synchronous Buck:
o 4A Maximum Output Current Capability.
o 2.1V to 3.0V Programmable, 12.5mV step.
o 40mohm/25mohm Rps on

Channel 2 Synchronous Buck:
o 3A Maximum Output Current Capability.
o 0.6V to 1.5V Programmable, 9.375mV
Step.
o 80mohm/35mohm Rps_on
e Channel 3 Synchronous Buck:
o 3A Maximum Output Current Capability.
o 1.0V to 3.0V Programmable, 12.5mV
Step.
o 50mohm/50mohm Rps_on
e Channel 4 LDO1:
o 0.3A Maximum Output Current
Capability.
o 1.0V to 2.5V Programmable, 12.5mV
Step.
e Channel 5 LDO2:
o 0.3A Maximum Output Current
Capability.
o 1.6V to 3.0V Programmable, 12.5mV step.
o Bypass Mode or LDO Mode Selection.
e |12C Interface up to 1IMHz
o Auto PWM/PFM or Forced PWM Controlled by
I2C Interface
e Output Voltage Level of Each Channel
Controlled by 12C Interface
e Reliable Protections:
o Input/output Over Voltage Protection
(OVP)
o Short Circuit Protection (SCP)
o Over Temperature Protection (OTP)
Compact Package: CSP2.42>2.82-36

Applications

e Solid State Drives
e Microcontroller
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Application Circuit
Device
VIN 2.5V
» NAND Core
ogv-37v "] Buckl Sync Buck Regulator
) Buck2 Sync Buck Regulator 0.8V/0.65V. SOC Core
I“C -]
Compatible '
Buck3 Sync Buck Regulator 18VIL2V I NAND IO
LDO1 L8 .| socisv
LDO2 VIN/1.8V
» SOC GPIO
(LDO or Bypass Mode)
Figure 1. Simplified Application Circuit
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Pin-out (top view)
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(CSP2.42>2.82-36)
Top mark: FAExyz(Device code: FAE, x=year code, y=week code, z= lot number code)
DS_SY8686K Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 3
© 2025 Silergy Corp. All Rights Reserved.



S
SILERGY
Pin Descriptions

SY8686K

Pin Number Pin Name Pin Description
Al FB_B3 Feedback for Buck3 Regulator.
Bl LDO1 Output for LDO1 Regulator.
C1 AVIN Dedicated VIN Power Input for LDO1 & 2 Regulators and Analog VIN Input.
D1 LDO2 Output for LDO2 Regulator.
El PWREN Power Enable Input.
F1 FB_B2 Feedback for Buck2 Regulator.
A2,B2 VIN_B3 Dedicated Buck3 VIN Power Input.
Cc2 NC Not Connected.
D2,E2,F2 VIN_B2 Dedicated Buck2 VIN Power Input.
A3,A4 SW_B3 Switch Pin for Buck3 Regulator.
D3,E3,F3 SW_B2 Switch Pin for Buck2 Regulator.
D4,E4,F4 PGND12 Power Ground for Buckl and Buck?2.
A5 PGND3 Power Ground for Buck3.
D5,E5,F5 SW_B1 Switch Pin for Buckl Regulator.
Ab AGND Analog Ground.
B6 GPIO3 General Purpose 1/0 Port 3.
C6 GP102 General Purpose 1/O Port 2.
D6,E6,F6 VIN_B1 Dedicated Buckl VIN Power Input.
A7 SDA 12C Data Input and Output.
B7 SCL 12C Clock Input.
C7 GPIO1 General Purpose 1/0 Port 1.
D7 GPI104 General Purpose 1/O Port 4.
E7 NC Not Connected.
F7 FB_B1 Feedback for Buckl Regulator.
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VIN_B1

AVIN
[1 ’
Vref »  Buckl SW.BL |
Controller

LDO1 —{
C ‘ ﬂ PGND |
\ (]

{]

VIN_B2

> Buck2 SW_B2 0
Controller
Sequence 4q

Control : PGND |
FB_B2 :Ij
L,
L PWREN =
SCL - VIN_B3 .
SDA

GPIO1 g ﬂ

- .  Buck3 SW_B3 L
GPIO2 > Controller
GPIO3 _ ﬂq

> PGND |
GPIO4 . i 7
AGND > FB_B3 o
Figure 2. Function Block Diagram
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Power On/Off Sequence
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Enter Exit
Deep Sleep Deep Sleep

UVLO_R Mode “ 5 Mode
VIN

|
(M.23.3V) 7l SST=0.215ms

|

LDO2 0-5msl/

l<— /1

T |

LDO1 I |/I SST=0.5ms

11

Buck2 |_1.0ms I/I
Buck1l | |

| IISST:O.Sms

| 2.0ms
Buck3 1< R yi

NRESET L 12ms T
(GPIO1) ! {

PWREN

Buck2_VID I
(GPI104)
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Figure 3. Power on/off Sequence
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Absolute Maximum Ratings (Note 1)
All Pins to GND -0.3 to 6V
Power Dissipation,
Po @ Ta = 25C CSP 2.4232.82-36 ------mmmmmmm o o oo oo e e e s 2.56W
Package Thermal Resistance (Note 2)
0 1a, CSP 2.42>2.82-36 39CT/W
0 ic, CSP 2.42>2.82-36 0.5C/W
Junction Temperature Range ----------mmmmmmmmm oo oo oo 150<C
Lead Temperature (Soldering, 10 SEC.) =-==---mmmmmmmmmmm oo oo o e 260<C
Storage Temperature Range -- -- -- ---- -55C to 150C
Recommended Operating Conditions (Note 3)
Supply Input Voltage, VIN 2.7V t0 5.5V
Junction Temperature Range ------- -- -- -40C to 125
Ambient Temperature RaNQe -------=-m-mmmmmmmm oo oo -40<C to 85C
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Electrical Characteristics

(Vin=3.3V, TA=25<, unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
Supply Input Voltage 2.9 - 3.7 \Y
UVLO Threshold Rising VuvLoRising - 2.6 2.7 \Y
UVLO Hysteresis VuvLoHYS 200 300 400 mV
Operating Supply Current All regulators disabled - 30 - LA
Operating Supply Current All regulators enabled but no load - 200 - HA
Logic Level High VHiGH 1.2 - - \Y
Logic Level Low Viow - - 0.4 \Y
Thermal Shutdown Temperature rising - 150 - <
Thermal Shutdown Hysteresis - 15 - <
V_II\_I OV Shutdown Threshold VIN_OV_SEL=3.8V ) 39 i v
Rising
VIN OV Shutdown Threshold VIN_OV_SEL=3.8V ) 36 i v
Falling
VIN OVP Deglitch Time - 20 - us
BUCK1
Output Voltage Range Vour1 Controllable by 12C interface 2.1 - 3.0 \Y
Output Voltage Accuracy AVout1 PWM mode operation -1 - 1 %
Switching Frequency Fosc1 - 2.25 - MHz
Main PFET Ropbs_on Rbs_onp1 - 40 - mQ
Main NFET Rps_on Rbs_onni - 25 - mQ
High Side FET Current Limit | ILimiHs 5.1 - - A
M
aximum Output DC Load lourt 4 i i A
Current
Internal Soft-Start Time Tss1 10% to 90% of Vnom - 500 - us
Discharge Resistor Robis1 - 4.4 8.75 Q
OVP Threshold Vovr1 115 120 125 %
OVP Hysteresis VovPLHYS - 5 - %
OVP Deglitch Time tovp1 - 20 - us
Short Circuit Protection
- - 0
Threshold Vscey 30 %
Short Circuit Protection ¢ ) 50 i
Deglitch Time SCPL Ks
BUCK2
Output Voltage Range Vour2 Controllable by 12C interface 0.6 - 15 \Y
Output Voltage Accuracy AVour2 PWM mode operation -1 - 1 %
Switching Frequency Fosc2 - 2.25 - MHz
Main PFET Robs_on Rbs_on,p2 - 80 - mQ
Main NFET Rps_on Rbs_on,Nn2 - 35 - mQ
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High Side FET Current Limit | ILimz_Hs 4.2 - - A
IC\:/Ij;;Lr:tum Output DC Load loura 3 i ) A
Internal Soft-Start Time Tss2 10% to 90% of VNom - 500 - us
Discharge Resistor Rois2 - 9.4 20 Q
OVP Threshold Vove2 115 120 125 %
OVP Hysteresis Vovpz,Hys - 5 - %
OVP Deglitch Time tovr2 - 20 - us
_?_:?; ri)ilré;uit Protection Vicp ) 30 i %
ShorF Circn_Jit Protection tscre ) 50 i s
Deglitch Time
BUCK3
Output Voltage Range Vourts Controllable by 12C interface 1 - 3.0 \Y
Output Voltage Accuracy AVours PWM mode operation -1 - 1 %
Switching Frequency Foscs - 2.25 - MHz
Main PFET Ropbs_on Rps_on,p3 - 50 - mQ
Main NFET Rps_on Rbs_on,ns3 - 50 - mQ
High Side FET Current Limit | lLims_Hs 4.2 - - A
gﬂua::‘ier::lm Output DC Load lours 3 ) ) A
Internal Soft-Start Time Tsss 10% to 90% of Vnom - 500 - us
Discharge Resistor Roiss - 94 20 Q
OVP Threshold Vovrs 115 120 125 %
OVP Hysteresis Vovp3 HYS - 5 - %
OVP Deglitch Time toves - 20 - us
_?_rr\]cryeri ri)ilré:uit Protection Vsors ) 30 i %
ShorF CirCl_Jit Protection tscpa ) 50 i us
Deglitch Time
LDO1/2
LDO1 Output Voltage Range | Vour_Lbo1 Controllable by 12C interface 1 - 2.5 \Y
LDO2 Output Voltage Range | Vour_Lboz Controllable by 12C interface 1.6 - 3.0 \Y
Output Voltage Accuracy AVour_Lpo12 -1 - 1 %
Current Limit lLiM_LDo1/2 0.4 - - A
gl;gﬁtr:: thS_:_]iur:]deown tLiM_LDo1/2 - 200 - us
'C\Z/ll?rxr:er:tu m Output DC Load lout_Lbo1/2 0.3 - - A
Internal Soft-Start Time Tss_Lpo12 10% to 90% of Vnom - 215 - us
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Discharge Resistor Rois_Lpo1rz - 50 125 Q
OVP Threshold Vovp_LDo1/2 115 120 125 %
OVP Hysteresis Vove_ - 5 - %
LDO1/2,HYS
OVP Deglitch Time tove_LDo1/2 - 10 - us
Short Circuit Protection
- - 0,
Threshold Vscp_Lbo1/2 30 %
Short Circuit Protection ¢ ) 50 i
Deglitch Time SCP_LDO1/2 Hs
LDO2 @ BYPASS MODE
Output Voltage Range VLDo2,BYPASS 2.9 3.3 3.7 \Y
Main PFET Rps_on Rbs_on,Lpo2 - 300 mQ
Load Switch Current Limit lLiM_Hs 0.4 - - A
Load Switch Current ¢ ) 200 i
Shutdown Deglitch Time LS us
Load Switch Current ) 10 i ms
Shutdown Off-Time
Internal Soft-Start Time Tss_Lpo2 10% to 90% of Vnom - 215 - us
Short Circuit Protection
- - 0,
Threshold Vscp,LDo2 30 00
Short Circuit Protection ¢ ) 50 i s
Deglitch Time SCP.LDOZ K
I1°C COMPATIBLE 1/0O (SDA, SCL)
Maximum Operating ) )
Frequency fscL 400 kHz
SDA and SCL Pin Input Logic low - - 04 | Vv
Logic Thresholds Logic high 1.2 B B v

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 four-layer Silergy Evaluation Board.

Note 3: The device is not guaranteed to function outside its operating conditions.
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Typical Performance Characteristics
(Ta=25°C)

Power on Sequence
(Vw=3.3V, Buck1=2.5V, Buck2=0.8063V, Buck3=1.8V, LDO1=1.8V,

(Vin=3.3V, Buckl=:

Power off Sequence
2.5V, Buck2=0.8063V, Buck3=1.2V, LDO1=1.8V,

LDO2=1.8V, loyr=0A)

LDO2=1.8V, loyr=0A)

Viy=5V/div #

LDO2=2V/div { :

LDO1=2V/div | -

[ . 4

[ e Vi=5V/div
LDO2=2V/div
LDO1=2V/div

‘,

Bucke=1vidv /[

Bu Ekz‘: 1V/div

E \
5 L

' Bucki=2vidiv

Buck3=2V/div o

.

Buckl1=2V/div

Buck3=2V/div

=5

E

——
nRESET=5V/div - NRE SET=5V/div
Time (2ms/div) Time (2ms/div)
Enter / Exit Deep Sleep Mode
(Vn=3.3V, Buck1=2.5V, Buck2=0.8V, Buck3=1.8V, LDO1=1.8V,
LDO2=Bypass Mode, loy=0A)
Vi =5V7aV
LDO2=2V/div
'LDO1=2V/div
—
Buck2=1V/div
Buck1=2V/div
TmeEsemomm—— ¢ —— |
Buck3=2V/div i
\ /
| S [t e e |
PWREN/GP104=5V/div €
Time (2ms/div)
Buck1 Efficiency Buck1 Load Regulation
(Vin=3.3V, Buck1=2.5V, PSM Mode) (Vin=3.3V, Buck1=2.5V)
96% 251
94% \ 2.5095
2% / 2509
S oo % 2.5085
S 90% o
2 & 2508
c 8% o - - .
S 2 Lo —— PSM_Vj=3.3V, Buckl=2.5V, L=0.47yH |
g 86% ‘g_ rrrrrr FCCM_Vjy=3.3V, Buck1=2.5V, L=0.47uH
b, £ 28507
84% O 5065 A - ".‘V:\.‘ 2V
82% 25506 : YA BAY VY A=
Vin=3.3V, Buck1=2.5V, L=0.47H N
80% I I I 2.5055
0 0.5 1 15 2 25 3 05 1 15 2 25 3
Output Current (A) Output Current (A)
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Power on_Buck1
(Vw=33V, Buck1=2.5V, lour=3A)

E Vi =5V/div#

| Buck1=2V/div

Vix suki=2V/div

F I pue=2AVdiv

Time (2ms/div)

Power off_Buck1
(Vw=33V, Buck1=2.5V, loyr=3A)

[

Vi =5V/div

o

Buck1=2V/div

Vix sugi=2V/div

F

I sucka=2Adiv

Time (2ms/div)

Ripple_Buck1 Transient_Buckl
(Vi=3.3V, Buck1=2.5V, loyr=3A) (Vin=3.3V, Buck1=2.5V, loyr=0-3A(6ps))
[ Vi =5V/div |
I ABuck1=10mVidiv ] ABucl:<1=50n;1V/diV
P\ st i il A
LI pucia=1A/div : f
\ 5 AV R
i u N N .m“' ‘H
[ - - - | | lout_sucki=2A/div |
[ Vixsuc=2V/div. - b ] ese———
Time (400ns/div) Time (200us/div)
Buck2 Efficiency
(Vw=3.3V, Buck2=2.5V, PSM Mode)
0%
85%
80%
1% |
S 0%
? 65%
Q
2 0%
W 5500
50% ——— Vp=3.3V, Buck2=0.8063V, L=0.47pH
5% |——0 - Vin=3.3V, Buck2=0.6563V, L=0.47pH
10% | | | |
0 0.5 1 1.5 2 25
Output Current (A)
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Buck2 Load Regulation Buck2 Load Regulation
( V=33V, Buck2=0.8063V/0.6563V) ( V=33V, Buck2=0.8063V/0.6563V)

0.805 0.6555

0.8045 0.655

0.804 0.6545
50 w03 S 0.654
o & 0.6535
54 54
£ 0.803 S
§ § 0.653
=0.8025 — 0.6525 E
5 PSM_Vy=3.3V, Buck2=0.8063V, L=0.47 uH 5 ~——— PSM_Vy=3.3V, Buck2=0.6563V, L=0.47uH
% 0.802 [——— e FCCM_V=3.3V, Buck2=0.8063V, L=0.47puH ] % 0.652 f——— ------ FCCM_Vy=3.3V, Buck2=0.6563V, L=0.47 uH |
o " O o.6515

0.8015 P

0.651
0.801 0.6505
0.8005 0.65
0 0.5 1 1.5 2 2.5 3 25 3

Output Current (A)

Power on_Buck2
(Vn=33V, Buck2=0.8063V, lour=3A)

EVn=5Vidiv - : : : o

! Buck2=1V/div /-
——

Csugo=2V/div

b |L7m0k2=2Nqu 'i

Time (2ms/div)

1 1.5 2
Output Current (A)

Power off_Buck2
(Vn=33V, Buck2=0.8063V, lour=3A)

| . e —— Vin=5V/div 4

Buck2=1V/div

Vix sugo=2V/div

IL_gucka=2A/div

Time (2ms/div)

Ripple_Buck2 Transient_Buck2
(Vin=3.3V, Buck2=0.8063V, loyt=3A) (Vin=3.3V, Buck2=0.8063V, loyt=0-3A(6us))
bvaosvigy b 4 :
P - ABuck2=50mV/div I
L ABuck2=10mV/div- ] 7 g
SR , : ST e o 1
[ _pucke=1A/div [ 1
My A P VI o NI . N B o W 4. DY & Y - I
ARV AR VAR ARV VA A ; t
b ! ™ ™ ™ ™= ™ ™= :_IL,aucu:ZAl.div... TR S
:“ E_——— I“
B IR i R UG (5 AR K [ R Pt 1 ‘ T
[ Vix sicke=2V/div ! . I | :
F e N P 4 F _m T m
Time (400ns/div) Time (200ps/div)
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Buck3 Efficiency
(Vin=3.3V, Buck3=1.2V/1.8V, PSM Mode)
95%
90% -
—
85%
<
X
(=
‘g 80%
< H
:8 75% |
&
70%
65% — Vjy=3.3V, Buck3=1.2V, L=0.47pH _
T e Vi=3.3V, Buck3=1.8V, [=0.47pH
60% | | | |
0 0.5 1 15 2 2.5 3
Output Current (A)
Buck3 Load Regulation Buck3 Load Regulation
( V=33V, Buck3=1.8V/1.2V) (Vin=3.3V, Buck3=1.8V/1.2V)
1.217 1.814
1.216
1.812
1.215
s s
o 1214 o ls8l
g g
£ 123 =
Presociio ] 1.808
g 1212 e ; RN SNy
S 1o - S & o T
1.21 ==
1.200 PSM_Viv=3.3V, Buck3=1.2V, L=0.47uH T804 M V3.3V, Buck3=18Y, L=047uH |
B FCCM_Vy=3.3V,Buck3=1.2V, l=047pH | | e FCCM_Vy=3.3V, Buck3=1.8V, L=0.47uH
1.208 L L L L 1.802
0 0.5 1 15 2 2.5 0 05 1 15 2 25
Output Current (A) Output Current (A)

Power on_Buck3
(Vw=33V, Buck3=1.8V, loyr=3A)

| Vi =5Vidiv#

F Buck3=1V/div

ko

Vix puka=2V/div

1 suoa=2A/div

Time (2ms/div)

Power off_Buck3
(Vw=33V, Buck3=1.8V, loyr=3A)

"""""""\-...__ i Vn=5V/div -

Buck3=1V/div

Vix suss=2V/div
—

I_sucks=2A/ div

Time (2ms/div)
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Ripple_Buck3
(Vin=3.3V, Buck3=1.8V, loy1=3A)

[ Viy=5Vidiv

! ABuck3=10mV/div’
1 Bueka=1ATdiv

A A

DA . A
VN TV VTV VW
[ Vix_sucka=2V/div
Time (400ns/div)
LDO1 Load Regulation
(Vn=3.3V,LDO1=1.8V)
1.805
1.8
= s
< (4]
E 1.795 E
= S
5 179 5
= o
3 g
© 3
1.785
— LDO1
1.78 |
0 01 02 03
Output Current (A)

Power on_LDO1
(Vn=3.3V, LDO1=1.8V, loyr=0.4A)

E VNS5V iy

! LDO1=1V/div
| Sdvsu bbb

! lour (p01=500mA/div

Time (Ims/div)

Transient_Buck3
(V=3.3V, Buck3=1.8V, loyr=0-3A(6ps))

! ABuck3=50mV/div

I lour.sucks=2A/div

== P e
Time (200ps/div)
LDO2 Load Regulation
(Vn=3.3V,LDO2=1.8V)
1.802
18
1.798
1.796
1.794
1.792
—— LDO2
1.79 L
0 0.1 0.2 0.3 0.4
Output Current (A)
Power off_LDO1
(Vn=3.3V, LDO1=1.8V, loyr=0.4A)
f e 1 VasSVidv 4
= 1 T
| LDO1=1V/div

lout 1001=500mA/div

Time (Ims/div)
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Power on_LDO2 Power off_LDO2
(Vn=3.3V, LDO2=3.3V, loyr=0.4A) (Vn=3.3V, LDO2=3.3V, loyr=0.4A)
""'""'""""‘h-— Vin=5V/div 4
| Vin=5V/div : : : ! :
oo LDO2=2V/div -
| LDO2=2V/div f
oo lour_Lo0z=500mA/div

F lour poz=500mA/div

Time (Ims/div) Time (Ims/div)

Power on_LDO2 Power off_LDO2
(Vn=3.3V, LDO2=1.8V, loyr=0.4A) (Vn=3.3V, LDO2=1.8V, loyr=0.4A)
" “ = Vin=5V/div q
[ Viy=5V/div B f ]
f LDO2=1V/div
! LDO2=1V/div I :
lout_Lpoz=500mA/diy : _ _ i _ lout Lo0z=500MA/div
Time (Ims/div) Time (Ims/div)
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Vin (3:3V) 1 pving swi L1 0.47uH
o Cint WO Vour1
= Buckl OUTL 2.5V
[ 10uF 1 PGND1 FB1 $ lZZprZ
v
1 pvinz sSw2 I L2 0.47uH ~ Vourz
Cinz J_C 0 0.8063V/
SF10uF | PGND2 Buck2 FB2 I $ ZSETF? 0.6563V
Ls 0.47uH
— 0 PVIN3 Sw3 I PNy l Vours
" C 1.8V/1.2V
==10pF | pPGND3 Buck3 FB3 I l ZSEE

AVIN LDO1
N4 lcoum 1.8v
$ 1yuF l 1pF

LDO2
scL ™ * o Vours
LDO2 T J_Cou'ra 3.3Vv/1.8V
l—[]1SDA $ 1uF
PWREN
SoC GP104 (Buck2_VID)
10k
GPIO1 (nNRESET)
VIO 1.8V GPIO3 (LDO2_SEL) AGND [ ﬁ
10kQ
H: Buck3=1.8V

L Buckae1 2V o—[|] GPIO2 (Buck3_VID)

Figure 4. Application Circuit

1°C Compatible Interface

The device integrates an 12C compatible interface. To ensure compatibility with a wide range of system processors,
the 12C interface supports clock speeds of up to 1MHz and uses standard 12C commands. The device always operates
as a slave device, and is addressed using a 7-bit slave address followed by an 8th bit, which indicates whether the
transaction is a read-operation or a write-operation.

The I2C interface is fully functional after VIN is above UVLO threshold.

12C Interface Timing Diagram

SDA

SCL

tuosTa tsouL tecLm thosTa

START REPEATED START STOP START
CONDITION CONDITION CONDITION CONDITION

Figure 5. I1°C Interface Timing Diagram
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12C Device Address
When communicating with multiple devices using the I1°C interface, each device must have its own unique address so

the host can distinguish between the devices. The PMIC slave address is <0100101x> where ‘X’ is the read/write control
bit.

SY8686K

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

Figure 6. Start and Stop Conditions

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

=\
sCL

1 DATA LINE 1CHANGE1
STABLE OF DATA
DATAVALID  ALLOWED

Figure 7. Data Validity

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.

START ACK
CONDITION FROM SLAVE

Figure 8. 12C Acknowledge
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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 (0100101x) followed by R/W bit. The R/W bit is O for a write or 1 for
aread. If any slave devices on the IC 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 device acknowledges it,
the 2nd byte sent by the master must be a register address byte. The register address byte tells the device which register
the master will write or read. Once the device receives a register address byte it will respond with an Acknowledge.

Write to a Register
Read from a Register

A DATA

. START | A | ACKNOWLEDGE . DRIVEN BY THE MASTER

. STOP . NO ACKNOWLEDGE DRIVEN BY THE SLAVE

DS SY8686K Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 19
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Description

1. SY8686K Configuration Parameter

Table 1. Configuration for Architecture & Output Range

Output
Rail Program Output Default Startup Delay Soft Start Time
Program Step Output Voltage
Range
VSET0=2.5V (AOh) _
Buckl 2.1-3.0V 12.5mV VSETI=2.5V (AOh) tBuckz,on=1.0ms 0.5ms
VSET0=0.8063V (16h) _
Buck?2 0.6-1.5V 9.375mV VSETI1=0.6563V (06h) tBuckz,on=1.0ms 0.5ms
VSET0=1.8V (50h) _
Buck3 1.0-3.0V 12.5mV VSETI=12V (20h) tBucks,on=2.0ms 0.5ms
LDO1 1.0-2.5V 12.5mV 1.8V tLoo1,0n=0.5ms 0.215ms
LDO2 1.6-3.0V 12.5mV 3.3V (Bypass) / 1.8V tLpo2,0n=0.5ms 0.215ms
Table 2. Configuration for GP1O Function
GPIO Setting
GPIO]1 nRESET, 12ms delay time
Buck3 VID:
GPIO2 High: VSETO
Low: VSET1
LDO2 Bypass/LDO Mode Select
GPIO3 High: LDO Mode Vout=1.8V
Low: Bypass Mode Vout=Vin
Buck2 VID:
GPIO4 High: VSETO
Low: VSETI
Table 3. Default State of Power Rails in Deep Sleep/Sleep Mode
Rail Sleep Mode Deep Sleep Mode
Buckl OFF OFF
Buck?2 ON ON
Buck3 OFF OFF
LDO1 ON ON
LDO2 ON ON
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Enter Exit
Deep Sleep Deep Sleep
VIN UVLO_R MOde\ ¥ Mode UVLO_F
| } ! L
(M23.3V) SST=0.215ms I
I I} I\
0.5ms,
LDO2 11/ |
I } I\
LDO1 | I/: SST=0.5ms I
I I\
Buck2 1 1.0ms |
7 \
Buckl | |/
| | ISST:O.Sms !
| 2.0ms | W
Buck3 |
«—
! 1 | I
nRESET ! 12ms [
(GPIO1) I« | -
T
PWREN I_
Buck2_VID |
(GPIO4) -
|

Figure 9. VIN Power on/off Sequehce

(1) When VIN exceeds UVLO rising threshold, each channel will start up after the delay time. If VIN is smaller than
UVLO falling threshold, all channels will be turned off, immediately.

(2) nRESET(GPIO1) acts a power good indicator, which is an open drain output. This pin will become high
impedance after fixed delay when VIN higher than UVLO threshold. It will be pulled low immediately when any
output goes out of regulation.

2.1 Under-Voltage Lockout (UVLO)

The UVLO is achieved by detecting VIN voltage. If the voltage of VIN pin exceeds Vinrising Voltage(typ.=2.6V), all
rails will start up after delay times which are listed below table. When VIN pin voltage is lower than VinraLLiNG
voltage(typ.=2.3V), all rails are shut down after delay time. The UVLO hysteresis (typ.=0.3V) is designed to prevent
shutdown caused by supply transients.

3. GPIOx Setting

GPIO1 (pin C7):
. Open drain output, as a nRESET function. This pin will become high impedance after 12ms when VIN higher
than UVLO threshold.

GPI02 (pin C6):
. Input pin, as a Buck3 voltage select pin.
. Buck3_VID: Low= VSET1, High=VSETO.

GPI103 (pin B6):

. Input pin, as a LDO2 mode select pin. LDO2 operating status can be configured by GP103. If the GP103 is
pulled high, it operates at LDO mode; if the GPIO3 is pulled low, it operates at PLSW mode.

. GPI103 initial status: Internal 1IMohm pull low.

GPI104 (pin D7): Input pin.

. Input pin, as Buck?2 voltage select pin.

. Buck2_VID: Low= VSET1, High=VSETO.

. Before nRESET goes high, masking the GP104 signal.
. GPI104 initial status: Internal IMohm pull low.
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4. State Machine

The device contains six internal states. In the RESET state, the device is waiting for the input voltage on VIN to be
within a valid range between VIN_UVLO and VIN OVP threshold. At this state, all regulators will be off. The
ACTIVE state is the normal operating state when the input voltage is within the allowable range, all outputs are turned

on, and no faults will be presented. When entering the ACTIVE state from the RESET, THERMAL, OV/SCP fault,
all regulators are powered on following their power up sequence.

VIN_NOT_OK

VIN_OK
UVLO>VIN>OV

UVLO>VIN>0OV

DPSLP_EN=1

& PWREN =0 DPSLP

(Deep Sleep)

No Themal F ault

Mode

ACTIVE
SLEEPBit=1&
\\ SLEEP_EN=1

Thermal Fault
SLEEP Bit = 0 or SLEEP
SLEEP_EN=0
Ouput 10ms Delay
OVP/SCP

Figure 10. State Machine
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5. Sleep Mode State

Each output can be programmed to be on or off in the sleep state. The outputs will not follow any sequencing when
they are turned off as they enter the sleep state. They will turn on with power up sequence when they exit the sleep
state. Buck 1~3 and LDO1/2 can be programmed to turn off or keep on in the sleep state by I°C. The IC can enter
SLEEP state via I?C registers SLEEP and SLEEP EN. Table 4 shows the conditions to enter SLEEP state.

I2C stays enabled in SLEEP state. The IC exits the SLEEP state when the conditions to enter SLEEP state are no
longer present.

SY8686K

Table 4. Truth Table of SLEEP Mode Enter/Exit

0x15h[3] | Ox15h[2]
PWREN Result

SLEEP SLEEP_EN

X 0 0 Active Mode
X 1 0 Active Mode
X 0 1 Active Mode
X 1 1 Sleep Mode
Enter Exit
Sleep Mode Sleep Mode
UVLO_R . \. I/
VIN :1.5ms | | |
le—>! ] | |
LDO2 | | | |
—1: o : I | I
5ms |/ | | |
LDO1 | | | | |
Buck2 !4&4/ : I’\ :4&,!/
T 1 | . . |
Buckl : 445*» !/ i i\ :iL, |/ —
! | I | { |
Buck3 :(55I’T‘IS—>V | i\ :<55ms—>I —_—
1 {
NnRESET :‘ 22ms ‘: : :
(GPI0O1), = | I I
PWREN : : :
— ] ' | |
SDA ! ﬂ ﬂ
[ 41 Al
12C data 12C data
Sleep Mode Setting: LDO1/2 ON, Buck1/2/3 OFF.
Figure 11. Conceptual of Sequence for Enter/Exit Sleep Mode
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6. Deep Sleep (DPSLP) Mode State

The DPSLP state is another low power operating mode for the operating system. It is intended to be used in the lowest
power configuration, comparing with SLEEP mode setting. It is similar to the SLEEP state, but DPSLP uses slightly
different configurations to enter and exit this mode. Each output can be programmed to be off in the DPSLP state.
This programming can be different, comparing with the SLEEP state. The outputs will not follow any sequencing
when they are turned off as they enter the sleep state. They will turn on with power up sequence when they exit the
DPSLP state.

This device can enter DPSLP state by PWREN pin. Table 5 shows the conditions to enter DPSLP state. 1°C interface
is valid in DPSLP state. This device exits the DPSLP state when the conditions to enter DPSLP state are no longer
present.

SY8686K

Table 5. Truth Table of DPSLP Mode Enter/Exit

0x15h[0]
PWREN Result
DPSLP_EN
0 1 Deep Sleep Mode
1 1 Active Mode
Enter Exit
Deep Sleep Deep Sleep
UVLO R Mode\ ¥ Mode
VIN ﬁéll 5ms | | |
) | | |
LDO2 eV | | |
| | | |
25ms |/ [ [ [
LDOL I<£’ | | VSETO | VSET1| VSETO
Buck2 |l _35ms !/ : H
t f |
Buckl : 4.5ms | i :\ : 4.5ms ;/—
! | | i ! |
Buck3 :4 5-5ms =V | i\ : 5.5ms Y —
{ i {
nRESET L 20ms ‘I i : :
(GPIO1). . > - |
PWREN :
Buck2_VID :
(GPI04) |
| [
Deep Sleep Mode Setting: LDO1/2 ON, Buck2 ON, Buck1/3 OFF.
Figure 12. Conceptual of Sequence for Enter/Exit Deep Sleep Mode
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7. Protection Function

Protection

Mechanism

VIN Over Voltage
Protection(VINOVP)

VWhen VIN rise above 3.9V, shutdown all. When VIN decreases to 3.6V, restart with power up
sequence.

Over Temperature
Protection (OTP)

When temperature exceeds 150°C, shutdown all.
When temperature cool down to 135°C, restart following the power up sequence.

Output Over Voltage

Protection
(OVP)

>125% with 20ps deglitch time, shutdown all for 10ms then restart.

Protection
(SCP)

Output Short Circuit

<30% with 50us deglitch time, shutdown all for 10ms then restart.

Over Current
Protection
(OCP)

Buckx | Inductor current peak current limit, and then keep regulation.

LDO Limit LDO current.

mode If lout=0.4A over 200us, the IC shuts down all for 10ms then restart.
tl)_ Dgszs Limit load switch current.

%’g de If louwt=0.4A over 200us, the IC shuts down all for 10ms then restart.
E ucaléi Limit load switch current.

%’g de If lout = 5.6A over 200us, the IC shuts down all for 10ms then restart.

DS_SY8686K Rev.1.0
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Register Address Map

Address] D7 | D6 | D5 D4 D3 D2 D1 DO
0x03h TRST_DLY X X X X X
0x04h X ENB1BYP X X X X DIS OVUV X

MODE SHDN

0x0%h X DIS_OTP X X X X X
0xOEh X X Reserved X X X X
0x15h X X X X SLEEP SLEEP EN X DPSLP EN
0x32h | B1_VSETO B1 VSETO
0x33h | B1_VSET1 B1 VSET1

B1_DP_ B1_FORCE
0x34h B1 ON X X B1 SLEEP_EN X SLEEP EN X PWM
Ox42h | Reserved B2_VSETO
0x43h | Reserved B2 VSET1

B2 DP_ B2_FORCE
Ox44h | B2_ON X X B2_SLEEP_EN X SLEEP EN X BWM
0x52h B3_VSETO
0x53h B3_VSET1

B3_DP_ B3_FORCE
0x54h B3_ON X X B3_SLEEP_EN X SLEEP EN X PWM
0xAlh LDO1_VSET

LDO1_ LDO1_DP_

0xA2h | LDO1_ON X X SLEEP EN |SLEEP EN X X X

0xA7h LDO2_VSET
LDO2_ LDO2 DP_
0xA8h | LDO2_ON X X SLEEP EN |SLEEP EN X X X
OxADh « « « « « « LDO2_ILIM_SH | LDO1_ILIM_SH
UTDOWN_DIS | UTDOWN_DIS
Note 1: x means don’t care for application
Note 2: Summary for Read ONLY (RO) bit
+  Bit5~7(TRST_DLY) @0x03h
«  Bit6(ENB1BYP MODE) @ 0x04h
+  Bit7(B1_VSET0) @ 0x32h
+  Bit7(B1_VSET1) @ 0x33h
* Including reserved bits
Note 3: Except bits listed in Note 2, others are Read/Write (R/W) bit
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Register Address Map

Address Bit (g?:g}l;,t) Type Range Resolution
001: 4ms, 010: 8ms,
0x03h TRST_DLY [7:5] 011b RO 011: 12ms, 100: 16ms, 101: 20ms, -
110, 24ms, 111, 28ms
0 — Disable Buck 1 Bypass Mode
ENB1BYP MODE [6] Ob RO 1 — Enable Buck 1 Bypass Mode )
0x04h 0 — Enable hiccup mode or OVUVFLT
state in ACTIVE Mode
DISOVUV SHDN [1] Ob RIW 1 — Disable hiccup mode or OVUVFLT )
state in ACTIVE Mode
0 — Enable OTP
0x09h DIS_OTP [5] Ob R/IW 1_ Disable OTP -
0xO0Eh Reserved - - -
0 — PMIC operates in power on state )
SLEEP [3] 0b RIW" 1 1 _ PMIC enters into SLEEP state
0 — SLEEP Mode is disabled
Ox15h SLEEP_EN [2] 0b RIW | 1 _ SLEEP Mode is enabled -
0 — DPSLP Mode is disabled
DPSLP_EN [0] 1b RIW 1 — DPSLP Mode is enabled i
B1_VSETO [7] 1b RO
0x32h 2.1V-3.0V 12.5mV
B1_VSETO [6:0] 0100000b R/W
B1_VSET1[7] 1b RO
0x33h 2.1V-3.0V 12.5mV
B1_VSET1 [6:0] 0100000b R/W
0 — Buckl Disable.
BL_ON[7] 1b RIW 1 — Buckl Enable. -
0 — Buck1 stays on when the IC enters
Sleep mode
B1_SLEEP_EN [4] 1b RIW 1 — Buckl turns off when the IC enters i}
Sleep mode
0x34h 0 — Buckl stays on when the IC enters
B1 DP_SLEEP EN Deep Sleep mode
2] 1b RIW 1 — Buckl turns off when the IC enters -
Deep Sleep mode
0 — Buckl enters LPM at light load )
B1_FORCEPWM [0] 0b RIW 1 — Buck1 forced into PWM at light load
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. Default .
Address Bit (Binary) Type Range Resolution
0x42h B2_VSETO [6:0] 0010110b R/W 0.6V-1.5V 9.375mV
0x43h B2_VSET1 [6:0] 0000110b R/W 0.6V-1.5V 9.375mV
0 — Buck2 Disable.
B2 ON[7] 1b RIW 1 — Buck2 Enable. i
0 — Buck? stays on when the IC enters
Sleep mode )
B2_SLEEP_EN [4] 0b RIW 1 — Buck?2 turns off when the IC enters
Sleep mode
Ox44h 0 — Buck? stays on when the IC enters Deep
B2 DP_SLEEP_EN ob RIW Sleep mode i
[2] 1 — Buck2 turns off when the IC enters
Deep Sleep mode
0 — Buck?2 enters LPM at light load
B2_FORCEPWM [0] Ob R/IW 1 — Buck?2 forced into PWM at light load -
0x52h B3_VSETO [7:0] 01010000h R/IW 1V-3.0V 12.5mVvV
0x53h B3_VSET1 [7:0] 00100000h RIW 1V-3.0V 12.5mVvV
0 — Buck3 Disable.
B3_ON[7] 1b RIW 1 — Buck3 Enable. i
0 — Buck3 stays on when the IC enters
Sleep mode )
B3_SLEEP_EN [4] 1b RIW 1 — Bucka turns off when the IC enters
Sleep mode
4h
05 0 — Buck3 stays on when the IC enters Deep
B3 DP_SLEEP EN 1b RIW Sleep mode )
[2] 1 — Bucka turns off when the IC enters
Deep Sleep mode
0 — Buck3 enters LPM at light load
B3_FORCEPWM [0] Ob RIW 1 — Buck3 forced into PWM at light load i
0xAlh LDO1_VSET [7:0] (01010000h} RIW 1Vv-2.5Vv 12.5mVvV
0 - LDOL1 Disable.
LDOL ONT7] 1b RIW 1 - LDO1 Enable. i
0 — LDO1 stays on when the IC enters
Sleep mode
0xA2h LDO1_SLEEP_EN [4] 0b RIW 1 - LDOL1 turns off when the IC enters i
Sleep mode
0 — LDOL1 stays on when the IC enters Deep
LDO1_DP_SLEEP_EN ob RIW Sleep mode )
[3] 1 - LDOL1 turns off when the IC enters
Deep Sleep mode
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. Default .

Address Bit (Binary) Type Range Resolution

O0xA7h LDO2_VSET [7:0] ]01010000b R/W 1.6V-3.0V 12.5mV
0 - LDO2 Disable.

LDO2_ON[7] 16 RIw 1-LDO2 Enable. i

0 — LDO2 stays on when the IC enters
Sleep mode

0xA8h LDO2_SLEEP_EN [4] 0b RIW 1 - LDO2 turns off when the IC enters i
Sleep mode

0 — LDO2 stays on when the IC enters
LDO2_DP_SLEEP_E ob R/W Deep Sleep mode )
N [3] 1 - LDO2 turns off when the IC enters
Deep Sleep mode

0 — Shut down LDO?2 after current limit

Ob R/W 1 — Disable LDO2 Shut down function af- -

LDO2_ILIM_SHUT-

DOWN_DIS [1] =
OxADh ter current limit
LDOL ILIM SHUT- 0 — Shut down LDOL after current limit
DOWN_DIS [0] Ob RIW 1 - Disable LDO1 Shut down function af- -
_ ter current limit
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NRESET Delay Time Adjustment

Address — 0x03h

DATABIT D7 | D6 | D5 D4 D3 D2 D1 DO
FIELD NAME TRST_DLY X X X X X
READ/WRITE RO | RO | RO RW | RW | RW | RW | RW
Description | Set nRESET Delay Time [7:5]. Configuration by vendor ONLY.
Code | Delay Time
01h 4ms
02h 8ms
03h 12ms
04h 16ms
05h 20ms
06h 24ms
07h 28ms
Buckl Operating Mode and OVUV Fault Adjustment
Address — 0x04h
DATABIT D7 D6 D5 D4 D3 D2 D1 DO
ENB1BYP DISOVUV
FIELD NAME X MODE X X X X SHDN X
READ/WRITE R/W RO R/W R/W R/W R/W R/W R/W
Description | Set Buckl Buck or Bypass Mode [6]. Configuration by vendor ONLY.
Code | Buckl Bypass Mode
00h Disable
01h Enable
Set OVUV Fault [1]
Code | UVUV Fault
00h Enable hiccup mode or OVUVFLT state.
01h Disable hiccup mode or OVUVFLT state
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OTP Adjustment
Address — 0x09h

DATABIT D7 D6 D5 D4 D3 D2 D1 DO
FIELD NAME X X DIS OTP X X X X X
READ/WRITE RIW RIW RIW R/IW R/IW R/IW R/IW R/IW

Description | Set OTP [5]

Code | OTP
00h Enable
01h Disable

VIN OVP Adjustment
Address — 0XOEh

DATABIT D7 D6 D5 D4 D3 D2 D1 DO
FIELD NAME X X X Reserve X X X X
READ/WRITE R/W R/W R/W RO R/W R/W R/W R/W

Description | Reserved [5].

Reserved bit for function expansion.

Sleep Mode and Deep Sleep Mode Adjustment
Address — 0x15h

DATABIT D7 D6 D5 D4 D3 D2 D1 DO
FIELD NAME X X X X SLEEP | SLEEP_EN X DPSLP_EN
READ/WRITE | R/W | RIW | RIW | RIW R/IW R/IW R/W R/IW

Description | Set Sleep Mode [3]

Code | Sleep Mode
00h PMIC operates in power on state
01h PMIC enters into Sleep state

Set Sleep Mode EN [2]

Code | Sleep EN
00h Sleep mode is disable

01h Sleep mode is enable

Set Deep Sleep Mode EN [0]

Code | Deep Sleep EN
00h Deep sleep mode is disable

01h Deep sleep mode is enable
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Buckl Output Voltage VSETO Adjustment
Address — 0x32h

SY8686K

DATABIT D7 | b6 | b5 | b4 | D3 | D2 | D1 | DO

FIELD NAME B1 VSETO

READ/WRITE RO | RW [ RW | RW | RW | RW | RW | RW

Description | Set Buckl Output Voltage VSETO [7:0]

If B1_VSETO[7]=1, the output voltage is equal to B1_VSET0*0.0125+0.5V
Code Voltage Code Voltage Code Voltage Code Voltage
80h 2.1V AOh 2.5V COh 2.9V EOh 3.0v
81h 2.1125Vv Alh 2.5125Vv Cih 2.9125Vv Elh 3.0v
82h 2.125V A2h 2.525V C2h 2.925V E2h 3.0V
83h 2.1375V A3h 2.5375V C3h 2.9375V E3h 3.0V
84h 2.15V Adh 2.55V Csh 2.95V E4h 3.0V
85h 2.1625V A5h 2.5625V C5h 2.9625V E5h 3.0V
86h 2.175V A6h 2.575V C6h 2.975V E6h 3.0V
87h 2.1875V AT7h 2.5875V C7h 2.9875V E7h 3.0V
88h 2.2V A8h 2.6V C8h 3.0v E8h 3.0V
89h 2.2125V A%h 2.6125V Coh 3.0v E9h 3.0V
8Ah 2.225V AAh 2.625V CAh 3.0v EAh 3.0V
8Bh 2.2375V ABh 2.6375V CBh 3.0v EBh 3.0V
8Ch 2.25V ACh 2.65V CCh 3.0v ECh 3.0V
8Dh 2.2625V ADh 2.6625V CDh 3.0v EDh 3.0v
8Eh 2.275V AEh 2.675V CEh 3.0v EEh 3.0v
8Fh 2.2875V AFh 2.6875V CFh 3.0v EFh 3.0v
90h 2.3V BOh 2.1V DOh 3.0v FOh 3.0v
91h 2.3125Vv Blh 2.7125V Di1h 3.0v Flh 3.0v
92h 2.325V B2h 2.725V D2h 3.0v F2h 3.0v
93h 2.3375V B3h 2.7375V D3h 3.0v F3h 3.0v
94h 2.35V B4h 2.75V D4h 3.0v Fah 3.0v
95h 2.3625V B5h 2.7625V D5h 3.0v F5h 3.0v
96h 2.375V B6h 2.775V D6h 3.0v Féh 3.0v
97h 2.3875V B7h 2.7875V D7h 3.0v F7h 3.0v
98h 2.4V B8h 2.8V D8h 3.0v F8h 3.0v
99h 24125V B9h 2.8125V D9h 3.0v Foh 3.0v
9Ah 2.425V BAh 2.825V DAh 3.0V FAh 3.0V
9Bh 2.4375V BBh 2.8375V DBh 3.0V FBh 3.0V
9Ch 2.45V BCh 2.85V DCh 3.0v FCh 3.0v
9Dh 2.4625V BDh 2.8625V DDh 3.0V FDh 3.0V
9Eh 2.475V BEh 2.875V DEh 3.0V FEh 3.0V
9Fh 2.4875V BFh 2.8875V DFh 3.0V FFh 3.0V
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Buckl Output Voltage VSET1 Adjustment
Address — 0x33h

SY8686K

DATABIT D7 | b6 | b5 | b4 | D3 | D2 | D1 | DO
FIELD NAME B1 VSET1
READ/WRITE R | RW | RW | RW | RW ]| RW ][ RW | RW

Description | Set Buckl Output Voltage VSET1 [7:0]
If B1_VSET1[7]=1, the output voltage is equal to B1_VSET1*0.0125+0.5V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
80h 2.1V AOh 2.5V COh 2.9v EOh 3.0v
81lh | 2.1125V | Alh | 25125V | Clh | 2.9125V | Elh 3.0v
82h | 2.125V | A2h | 2525V | C2h | 2925V | E2h 3.0V
83h | 2.1375V | A3h | 25375V | C3h | 2.9375V | E3h 3.0v
84h 215V | Adh 2.55V Cah 2.95V E4h 3.0v
85h | 2.1625V | Abh | 2.5625V | Cbh | 2.9625V | E5h 3.0v
86h | 2.175V | A6h | 2575V | C6h | 2.975V | E6h 3.0v
87h | 2.1875V | A7h | 25875V | C7h | 2.9875V | E7h 3.0v
88h 2.2V A8h 2.6V C8h 3.0v E8h 3.0v
89h | 2.2125V | A%h | 2.6125V | C9h 3.0v E9h 3.0v
8Ah | 2225V | AAh | 2.625V | CAh 3.0v EAh 3.0v
8Bh | 2.2375V | ABh | 2.6375V | CBh 3.0v EBh 3.0v
8Ch 225V | ACh | 2.65V | CCh 3.0v ECh 3.0v
8Dh | 2.2625V | ADh | 2.6625V | CDh 3.0v EDh 3.0v
8Eh | 2275V | AEh | 2,675V | CEh 3.0v EEh 3.0v
8Fh | 2.2875V | AFh | 2.6875V | CFh 3.0v EFh 3.0v
90h 2.3V BOh 2.7V DOh 3.0v FOh 3.0v
91h | 2.3125V | Blh | 2.7125V | D1h 3.0v F1h 3.0v
92h | 2.325V | B2h | 2.725V | D2h 3.0v F2h 3.0v
93h | 2.3375V | B3h | 2.7375V | D3h 3.0v F3h 3.0v
94h 2.35vV B4h 2.75V D4h 3.0v F4h 3.0v
95h | 2.3625V | B5h | 2.7625V | D5h 3.0v F5h 3.0v
96h | 2.375V | B6h | 2.775V | D6h 3.0v F6h 3.0v
97h | 2.3875V | B7h | 2.7875V | D7h 3.0v F7h 3.0v
98h 2.4V B8h 2.8V D8h 3.0v F8h 3.0v
9%h | 2.4125V | B9h | 2.8125V | D9h 3.0v Foh 3.0v
9Ah 2.425V | BAh | 2.825V | DAh 3.0V FAh 3.0V
9Bh | 2.4375V | BBh | 2.8375V | DBh 3.0v FBh 3.0v
9Ch 245V | BCh | 2.85V | DCh 3.0v FCh 3.0v
9Dh | 2.4625V | BDh | 2.8625V | DDh 3.0v FDh 3.0v
9Eh | 2475V | BEh | 2.875V | DEh 3.0v FEh 3.0v
9Fh | 2.4875V | BFh | 2.8875V | DFh 3.0v FFh 3.0v
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Buckl Config Adjustment
Address — 0x34h

SY8686K

DATABIT D7 D6 | D5 D4 D3 D2 D1 DO
B1_FOR-

FIELD NAME | BL ON | x x |BLSLEEP EN | x |[B1DPSLEEPEN| x | e

READ/WRITE | RIW | RIW | RIW RIW RIW RIW RW | RW

Description | Set Buckl Enable/Disable [7]

Code | Buckl ON/OFF
00h Buck1 is disable
01h Buck1 is enable

Set Buckl ON/OFF in Sleep Mode [4]

Code | Buckl ON/OFF in Sleep Mode
00h | Buckl stays on when IC enters sleep mode

01h | Buckl turns off when IC enters sleep mode

Set Buckl ON/OFF in Deep Sleep Mode [2]

Code | Buckl ON/OFF in Deep Sleep Mode

00h | Buckal stays on when IC enters deep sleep mode

01h Buckl turns off when IC enters deep sleep
mode

Set Buckl LPM/FCCM [0]

Code | Buckl LPM/FCCM Selection
00h Buckl enters LPM at light load
01h Buckl forced into PWM at light load

DS SY8686K Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 34
© 2025 Silergy Corp. All Rights Reserved.



S
S/IERGY

Buck2 Output Voltage VSETO Adjustment
Address — 0x42h

SY8686K

DATABIT D7 D6 | D5 | b4 | D3 | D2 | D1 | DO
FIELD NAME Reserved B2_VSETO
READ/WRITE RO RWJRWI]IRWI]RW] RW [RW]RW

Description | Set Buck2 Output Voltage VSETO [6:0]
The output voltage is equal to B2_VSET0*0.009375+0.6V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h | 0.6000V | 1Ah | 0.8438V | 34h | 1.0875V | 4Eh | 1.3313V
0lh | 0.6094V | 1Bh | 0.8531V | 35h | 1.0969V | 4Fh | 1.3406V
02h | 0.6188V | 1Ch | 0.8625V | 36h | 1.1063V | 50h | 1.3500V
03h | 0.6281V | 1Dh | 0.8719V | 37h | 1.1156V | 51h | 1.3594V
04h | 0.6375V | 1Eh | 0.8813V | 38h | 1.1250V | 52h | 1.3688V
05h | 0.6469V | 1Fh | 0.8906V | 39%h | 1.1344V | 53h | 1.3781V
06h | 0.6563V | 20h | 0.9000V | 3Ah | 1.1438V | 54h | 1.3875V
07h | 0.6656V | 21h | 0.9094V | 3Bh | 1.1531V | 55h | 1.3969V
08h | 0.6750V | 22h | 0.9188V | 3Ch | 1.1625V | 56h | 1.4063V
09 | 0.6844V | 23h | 0.9281V | 3Dh | 1.1719V | 57h | 1.4156V
O0Ah | 0.6938V | 24h | 0.9375V | 3Eh | 1.1813V | 58h | 1.4250V
0Bh | 0.7031V | 25h | 0.9469V | 3Fh | 1.1906V | 5% | 1.4344V
0Ch | 0.7125V | 26h | 0.9563V | 40h | 1.2000V | 5Ah | 1.4438V
O0Dh | 0.7219V | 27h | 0.9656V | 41h | 1.2094V | 5Bh | 1.4531V
OEh | 0.7313V | 28h | 0.9750V | 42h | 1.2188V | 5Ch | 1.4625V
OFh | 0.7406V | 29h | 0.9844V | 43h | 1.2281V | 5Dh | 1.4719V
10h | 0.7500V | 2Ah | 0.9938V | 44h | 1.2375V | 5Eh | 1.4813V
11h | 0.7594V | 2Bh | 1.0031V | 45h | 1.2469V | 5Fh | 1.4906V
12h | 0.7688V | 2Ch | 1.0125V | 46h | 1.2563V | 60h | 1.5000V
13h | 0.7781V | 2Dh | 1.0219V | 47h | 1.2656V | 61h | 1.5000V
14h | 0.7875V | 2Eh | 1.0313V | 48h | 1.2750V | 62h | 1.5000V
15h | 0.7969V | 2Fh | 1.0406V | 4%h | 1.2844V | 63h | 1.5000V
16h | 0.8063V | 30h | 1.0500V | 4Ah | 1.2938V | 64h | 1.5000V
17h | 0.8156V | 31h | 1.0594V | 4Bh | 1.3031V | 65h | 1.5000V
18h | 0.8250V | 32h | 1.0688V | 4Ch | 1.3125V | ...
19h | 0.8344V | 33h 1.0781V | 4Dh | 1.3219V | 7Fh | 1.5000V
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Buck2 Output Voltage VSET1 Adjustment
Address — 0x43h

SY8686K

DATABIT D7 D6 | D5 | p4 | p3 | D2 | D1 | DO
FIELD NAME Reserved B2 VSET1
READ/WRITE RO RW | RW [ RW ] RWI| RW]RW ] RW

Description | Set Buck2 Output Voltage VSET1 [6:0]
The output voltage is equal to B2_VSET1*0.009375+0.6V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h | 0.6000V | 1Ah | 0.8438V | 34h | 1.0875V | 4Eh | 1.3313V
0lh | 0.6094V | 1Bh | 0.8531V | 35h | 1.0969V | 4Fh | 1.3406V
02h | 0.6188V | 1Ch | 0.8625V | 36h | 1.1063V | 50h | 1.3500V
03h | 0.6281V | 1Dh | 0.8719V | 37h | 1.1156V | 51h | 1.3594V
04h | 0.6375V | 1Eh | 0.8813V | 38h | 1.1250V | 52h | 1.3688V
05h | 0.6469V | 1Fh | 0.8906V | 39%h | 1.1344V | 53h | 1.3781V
06h | 0.6563V | 20h | 0.9000V | 3Ah | 1.1438V | 54h | 1.3875V
07h | 0.6656V | 21h | 0.9094V | 3Bh | 1.1531V | 55h | 1.3969V
08h | 0.6750V | 22h | 0.9188V | 3Ch | 1.1625V | 56h | 1.4063V
09 | 0.6844V | 23h | 0.9281V | 3Dh | 1.1719V | 57h | 1.4156V
O0Ah | 0.6938V | 24h | 0.9375V | 3Eh | 1.1813V | 58h | 1.4250V
0Bh | 0.7031V | 25h | 0.9469V | 3Fh | 1.1906V | 5% | 1.4344V
0Ch | 0.7125V | 26h | 0.9563V | 40h | 1.2000V | 5Ah | 1.4438V
O0Dh | 0.7219V | 27h | 0.9656V | 41h | 1.2094V | 5Bh | 1.4531V
OEh | 0.7313V | 28h | 0.9750V | 42h | 1.2188V | 5Ch | 1.4625V
OFh | 0.7406V | 29h | 0.9844V | 43h | 1.2281V | 5Dh | 1.4719V
10h | 0.7500V | 2Ah | 0.9938V | 44h | 1.2375V | 5Eh | 1.4813V
11h | 0.7594V | 2Bh | 1.0031V | 45h | 1.2469V | 5Fh | 1.4906V
12h | 0.7688V | 2Ch | 1.0125V | 46h | 1.2563V | 60h | 1.5000V
13h | 0.7781V | 2Dh | 1.0219V | 47h | 1.2656V | 61h | 1.5000V
14h | 0.7875V | 2Eh | 1.0313V | 48h | 1.2750V | 62h | 1.5000V
15h | 0.7969V | 2Fh | 1.0406V | 4%h | 1.2844V | 63h | 1.5000V
16h | 0.8063V | 30h | 1.0500V | 4Ah | 1.2938V | 64h | 1.5000V
17h | 0.8156V | 31h | 1.0594V | 4Bh | 1.3031V | 65h | 1.5000V
18h | 0.8250V | 32h | 1.0688V | 4Ch | 1.3125V | ...
19h | 0.8344V | 33h 1.0781V | 4Dh | 1.3219V | 7Fh | 1.5000V
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Buck2 Config Adjustment
Address — 0x44h

SY8686K

DATA BIT D7 D6 | D5 D4 D3 D2 D1 DO
FIELD NAME | B2 ON | x X | B2 SLEEP EN | x | B2 DP SLEEP EN | x | B2 FORCEPWM
READ/WRITE | RW | RIW | RIW RIW RIW RIW RIW RIW

Description | Set Buck2 Enable/Disable [7]

Code | Buck2 ON/OFF
00h Buck2 is disable
01h Buck2 is enable

Set Buck2 ON/OFF in Sleep Mode [4]

Code | Buck2 ON/OFF in Sleep Mode
00h Buck2 stays on when IC enters sleep mode

01h Buck2 turns off when IC enters sleep mode

Set Buck2 ON/OFF in Deep Sleep Mode [2]

Code | Buck2 ON/OFF in Deep Sleep Mode
00h Buck2 stays on when IC enters deep sleep mode

01h Buck2 turns off when IC enters deep sleep mode

Set Buck2 LPM/FCCM [0]

Code | Buck2 LPM/FCCM Selection
00h Buck2 enters LPM at light load
01h Buck2 forced into PWM at light load
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Buck3 Output Voltage VSETO Adjustment
Address — 0x52h

SY8686K

DATABIT D7 | b6 | b5 | b4 | b3 | D2 | DI | DO
FIELD NAME B3_VSETO
READ/WRITE RW | RW | RW | RW | RW | RW | RW | RW

Description | Set Buck3 Output Voltage VSETO [7:0]
The output voltage is equal to B3_VSET0*0.0125+0.8V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h | 1.0000V | 1Ah | 1.1250V | 34h | 1.4500V | 4Eh | 1.7750V | 68h | 2.1000V
0lh | 1.0000V | 1Bh | 1.1375V | 35h | 1.4625V | 4Fh | 1.7875V | 69h | 2.1125V
02h | 1.0000V | 1Ch | 1.1500V | 36h | 1.4750V | 50h | 1.8000V | 6Ah | 2.1250V
03h | 1.0000V | 1Dh | 1.1625V | 37h | 1.4875V | 51h | 1.8125V | 6Bh | 2.1375V
04h | 1.0000V | 1Eh | 1.1750V | 38h | 1.5000V | 52h | 1.8250V | 6Ch | 2.1500V
05h | 1.0000V | 1Fh | 1.1875V | 39h | 1.5125V | 53h | 1.8375V | 6Dh | 2.1625V
06h | 1.0000V | 20h | 1.2000V | 3Ah | 1.5250V | 54h | 1.8500V | 6Eh | 2.1750V
07h | 1.0000V | 21h | 1.2125V | 3Bh | 1.5375V | 55h | 1.8625V | 6Fh | 2.1875V
08h | 1.0000V | 22h | 1.2250V | 3Ch | 1.5500V | 56h | 1.8750V | 70h | 2.2000V
0% | 1.0000V | 23h | 1.2375V | 3Dh | 1.5625V | 57h | 1.8875V | 71h | 2.2125V
O0Ah | 1.0000V | 24h | 1.2500V | 3Eh | 1.5750V | 58h | 1.9000V | 72h | 2.2250V
0Bh | 1.0000V | 25h | 1.2625V | 3Fh | 1.5875V | 59h | 1.9125V | 73h | 2.2375V
O0Ch | 1.0000V | 26h | 1.2750V | 40h | 1.6000V | 5Ah | 1.9250V | 74h | 2.2500V
O0Dh | 1.0000V | 27h | 1.2875V | 41h | 1.6125V | 5Bh | 1.9375V | 75h | 2.2625V
OEh | 1.0000V | 28h | 1.3000V | 42h | 1.6250V | 5Ch | 1.9500V | 76h | 2.2750V
OFh | 1.0000V | 2%h | 1.3125V | 43h | 1.6375V | 5Dh | 1.9625V | 77h | 2.2875V
10h | 1.0000V | 2Ah | 1.3250V | 44h | 1.6500V | 5Eh | 1.9750V | 78h | 2.3000V
11h | 1.0125V | 2Bh | 1.3375V | 45h | 1.6625V | 5Fh | 1.9875V | 79 | 2.3125V
12h | 1.0250V | 2Ch | 1.3500V | 46h | 1.6750V | 60h | 2.0000V | 7Ah | 2.3250V
13h | 1.0375V | 2Dh | 1.3625V | 47h | 1.6875V | 61h | 2.0125V | 7Bh | 2.3375V
14h | 1.0500V | 2Eh | 1.3750V | 48h | 1.7000V | 62h | 2.0250V | 7Ch | 2.3500V
15h | 1.0625V | 2Fh | 1.3875V | 49h | 1.7125V | 63h | 2.0375V | 7Dh | 2.3625V
16h | 1.0750V | 30h | 1.4000V | 4Ah | 1.7250V | 64h | 2.0500V | 7Eh | 2.3750V
17h | 1.0875V | 31h | 1.4125V | 4Bh | 1.7375V | 65h | 2.0625V | 7Fh | 2.3875V
18h | 1.1000V | 32h | 1.4250V | 4Ch | 1.7500V | 66h | 2.0750V | 80h | 2.4000V
19h | 1.1125V | 33h | 1.4375V | 4Dh | 1.7625V | 67h | 2.0875V | 81h | 2.4125V
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Code | Voltage | Code | Voltage | Code | Voltage
82h | 2.4250V | A4h | 2.8500V | C6h | 3.0000V
83h | 2.4375V | A5h | 2.8625V | C7h | 3.0000V
84h | 2.4500V | A6h | 2.8750V | C8h | 3.0000V
85h | 2.4625V | ATh | 2.8875V | C9h | 3.0000V
86h | 2.4750V | A8h | 2.9000V | CAh | 3.0000V
87h | 2.4875V | A%h | 2.9125V | CBh | 3.0000V
88h | 2.5000V | AAh | 2.9250V .. .
89%h | 2.5125V | ABh | 2.9375V | FFh | 3.0000V
8Ah | 25250V | ACh | 2.9500V
8Bh | 2.5375V | ADh | 2.9625V
8Ch | 2.5500V | AEh | 2.9750V
8Dh | 2.5625V | AFh | 2.9875V
8Eh | 2.5750V | BOh | 3.0000V
8Fh | 2.5875V | Blh | 3.0000V
90h | 2.6000V | B2h | 3.0000V
91h | 2.6125V | B3h | 3.0000V
92h | 2.6250V | B4h | 3.0000V
93h | 2.6375V | B5h | 3.0000V
94h | 2.6500V | B6h | 3.0000V
95h | 2.6625V | B7h | 3.0000V
96h | 2.6750V | B8h | 3.0000V
97h | 2.6875V | B9h | 3.0000V
98h | 2.7000V | BAh | 3.0000V
99%h | 2.7125V | BBh | 3.0000V
9Ah | 2.7250V | BCh | 3.0000V
9Bh | 2.7375V | BDh | 3.0000V
9Ch | 2.7500V | BEh | 3.0000V
9Dh | 2.7625V | BFh | 3.0000V
9Eh | 2.7750V | COh | 3.0000V
9Fh | 2.7875V | Clh | 3.0000V
AOh | 2.8000V | C2h | 3.0000V
Alh | 2.8125V | C3h | 3.0000V
A2h | 2.8250V | C4h | 3.0000V
A3h | 2.8375V | C5h | 3.0000V
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Buck3 Output Voltage VSET1 Adjustment
Address — 0x53h

SY8686K

DATABIT D7 | b6 | b5 | b4 | D3 | D2 | D1 | DO
FIELD NAME B3 VSET1
READ/WRITE RW | RW | RW | RW | RW | RW | RW | RW

Description | Set Buck3 Output Voltage VSET1 [7:0]
The output voltage is equal to B3_VSET1*0.0125+0.8V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h | 1.0000V | 1Ah | 1.1250V | 34h | 1.4500V | 4Eh | 1.7750V | 68h | 2.1000V
0lh | 1.0000V | 1Bh | 1.1375V | 35h | 1.4625V | 4Fh | 1.7875V | 69h | 2.1125V
02h | 1.0000V | 1Ch | 1.1500V | 36h | 1.4750V | 50h | 1.8000V | 6Ah | 2.1250V
03h | 1.0000V | 1Dh | 1.1625V | 37h | 1.4875V | 51h | 1.8125V | 6Bh | 2.1375V
04h | 1.0000V | 1Eh | 1.1750V | 38h | 1.5000V | 52h | 1.8250V | 6Ch | 2.1500V
05h | 1.0000V | 1Fh | 1.1875V | 39h | 1.5125V | 53h | 1.8375V | 6Dh | 2.1625V
06h | 1.0000V | 20h | 1.2000V | 3Ah | 1.5250V | 54h | 1.8500V | 6Eh | 2.1750V
07h | 1.0000V | 21h | 1.2125V | 3Bh | 1.5375V | 55h | 1.8625V | 6Fh | 2.1875V
08h | 1.0000V | 22h | 1.2250V | 3Ch | 1.5500V | 56h | 1.8750V | 70h | 2.2000V
0%h | 1.0000V | 23h | 1.2375V | 3Dh | 1.5625V | 57h | 1.8875V | 71h | 2.2125V
OAh | 1.0000V | 24h | 1.2500V | 3Eh | 1.5750V | 58h | 1.9000V | 72h | 2.2250V
0Bh | 1.0000V | 25h | 1.2625V | 3Fh | 1.5875V | 59h | 1.9125V | 73h | 2.2375V
O0Ch | 1.0000V | 26h | 1.2750V | 40h | 1.6000V | 5Ah | 1.9250V | 74h | 2.2500V
O0Dh | 1.0000V | 27h | 1.2875V | 41lh | 1.6125V | 5Bh | 1.9375V | 75h | 2.2625V
OEh | 1.0000V | 28h | 1.3000V | 42h | 1.6250V | 5Ch | 1.9500V | 76h | 2.2750V
OFh | 1.0000V | 29 | 1.3125V | 43h | 1.6375V | 5Dh | 1.9625V | 77h | 2.2875V
10h | 1.0000V | 2Ah | 1.3250V | 44h | 1.6500V | 5Eh | 1.9750V | 78h | 2.3000V
11h | 1.0125V | 2Bh | 1.3375V | 45h | 1.6625V | 5Fh | 1.9875V | 79h | 2.3125V
12h | 1.0250V | 2Ch | 1.3500V | 46h | 1.6750V | 60h | 2.0000V | 7Ah | 2.3250V
13h | 1.0375V | 2Dh | 1.3625V | 47h | 1.6875V | 61h | 2.0125V | 7Bh | 2.3375V
14h | 1.0500V | 2Eh | 1.3750V | 48h | 1.7000V | 62h | 2.0250V | 7Ch | 2.3500V
15h | 1.0625V | 2Fh | 1.3875V | 49h | 1.7125V | 63h | 2.0375V | 7Dh | 2.3625V
16h | 1.0750V | 30h | 1.4000V | 4Ah | 1.7250V | 64h | 2.0500V | 7Eh | 2.3750V
17h | 1.0875V | 31h | 1.4125V | 4Bh | 1.7375V | 65h | 2.0625V | 7Fh | 2.3875V
18h | 1.1000V | 32h | 1.4250V | 4Ch | 1.7500V | 66h | 2.0750V | 80h | 2.4000V
19h | 1.1125V | 33h | 1.4375V | 4Dh | 1.7625V | 67h | 2.0875V | 81h | 2.4125V
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Description
Code | Voltage | Code | Voltage | Code | Voltage
82h | 2.4250V | A4h | 2.8500V | C6h | 3.0000V
83h | 2.4375V | A5h | 2.8625V | C7h | 3.0000V
84h | 2.4500V | A6h | 2.8750V | C8h | 3.0000V
85h | 2.4625V | A7h | 2.8875V | C9h | 3.0000V
86h | 2.4750V | A8h | 2.9000V | CAh | 3.0000V
87h | 2.4875V | A% | 2.9125V | CBh | 3.0000V
88h | 2.5000V | AAh | 2.9250V .. ..
89h | 2.5125V | ABh | 2.9375V | FFh | 3.0000V
8Ah | 25250V | ACh | 2.9500V
8Bh | 2.5375V | ADh | 2.9625V
8Ch | 2.5500V | AEh | 2.9750V
8Dh | 2.5625V | AFh | 2.9875V
8Eh | 2.5750V | BOh | 3.0000V
8Fh | 2.5875V | Blh | 3.0000V
90h | 2.6000V | B2h | 3.0000V
91h | 2.6125V | B3h | 3.0000V
92h | 2.6250V | B4h | 3.0000V
93h | 2.6375V | B5h | 3.0000V
94h | 2.6500V | B6h | 3.0000V
95h | 2.6625V | B7h | 3.0000V
96h | 2.6750V | B8h | 3.0000V
97h | 2.6875V | B9h | 3.0000V
98h | 2.7000V | BAh | 3.0000V
9%h | 2.7125V | BBh | 3.0000V
9Ah | 2.7250V | BCh | 3.0000V
9Bh | 2.7375V | BDh | 3.0000V
9Ch | 2.7500V | BEh | 3.0000V
9Dh | 2.7625V | BFh | 3.0000V
9Eh | 2.7750V | COh | 3.0000V
9Fh | 2.7875V | Clh | 3.0000V
AOh | 2.8000V | C2h | 3.0000V
Alh | 2.8125V | C3h | 3.0000V
A2h | 2.8250V | C4h | 3.0000V
A3h | 2.8375V | C5h | 3.0000V
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Buck3 Config Adjustment
Address — 0x54h

SY8686K

DATABIT D7 D6 | D5 D4 D3 D2 D1 DO
FIELD NAME | B3 ON | x x | B3 SLEEP_ EN | x | B3 DP_SLEEP EN | x %3E—PFV(\)/EA'
READ/WRITE | RIW | RIW | RIW RIW RIW RIW RIW RIW

Description | Set Buck3 Enable/Disable [7]

Code | Buck3 ON/OFF
00h Buck3 is disable
01h Buck3 is enable

Set Buck3 ON/OFF in Sleep Mode [4]

Code | Buck3 ON/OFF in Sleep Mode
00h Buck3 stays on when IC enters sleep mode

01h Buck3 turns off when IC enters sleep mode

Set Buck3 ON/OFF in Deep Sleep Mode [2]

Code | Buck3 ON/OFF in Deep Sleep Mode
00h Buck3 stays on when IC enters deep sleep mode

01h Buck3 turns off when IC enters deep sleep mode

Set Buck3 LPM/FCCM [0]

Code | Buck3 LPM/FCCM Selection
00h Buck3 enters LPM at light load
01h Buck3 forced into PWM at light load
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LDO1 Output Voltage Adjustment
Address — 0xAlh

DATABIT D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
FIELD NAME LDO1_VSET
READ/WRITE RW | RW [ RW [ RW | RW | RW [ RW | RW

Description | Set LDO1 Output Voltage [7:0]
The output voltage is equal to LDO1_VSET*0.0125+0.8V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h | 1.0000V | 1Ah | 1.1250V | 34h | 1.4500V | 4Eh | 1.7750V | 68h | 2.1000V | 82h | 2.4250V
01h 1.0000V | 1Bh 1.1375V 35h 1.4625V | 4Fh 1.7875V | 69h 21125V | 83h | 2.4375V
02h | 1.0000vV | 1Ch | 1.1500V | 36h | 1.4750V | 50h | 1.8000V | 6Ah | 2.1250V | 84h | 2.4500V
03h 1.0000V | 1Dh | 1.1625V 37h 1.4875V 51h 1.8125V | 6Bh | 2.1375V | 85h | 2.4625V
04h | 1.0000vV | 1Eh | 1.1750V | 38h | 1.5000V | 52h | 1.8250V | 6Ch | 2.1500V | 86h | 2.4750V
05h 1.0000V | 1Fh 1.1875V 3%h 1.5125V 53h 1.8375V | 6Dh | 21625V | 87h | 2.4875V
06h 1.0000V 20h 1.2000V | 3Ah | 1.5250V 54h 1.8500V | 6Eh 2.1750V | 88h | 2.5000V
07h 1.0000V 21h 1.2125V | 3Bh | 1.5375V 55h 1.8625V | 6Fh 21875V | 89%h | 2.5000V
08h 1.0000V 22h 1.2250V | 3Ch | 1.5500V 56h 1.8750V | 70h 2.2000V | 8Ah | 2.5000V
09 1.0000V 23h 1.2375V | 3Dh | 1.5625V 57h 1.8875V | 71h 22125V | 8Bh | 2.5000V
0Ah | 1.0000V 24h 1.2500V | 3Eh 1.5750V 58h 1.9000V | 72h 2.2250V
0Bh | 1.0000V 25h 1.2625V | 3Fh 1.5875V 59 1.9125V | 73h 22375V | FFh | 2.5000V
0Ch | 1.0000V 26h 1.2750V | 40h 1.6000V | 5Ah 1.9250V | 74h 2.2500V
0Dh | 1.0000V 27h 1.2875V 41h 1.6125V | 5Bh 1.9375V | 75h 2.2625V
OEh 1.0000V 28h 1.3000V 42h 1.6250V | 5Ch 1.9500V | 76h 2.2750V
OFh 1.0000V 2%h 1.3125V 43h 1.6375V | 5Dh | 1.9625V | 77h 2.2875V
10h 1.0000V | 2Ah 1.3250V 44h 1.6500V | 5Eh 1.9750V | 78h 2.3000V
11h 1.0125V | 2Bh 1.3375V 45h 1.6625V | 5Fh 1.9875V | 7% 2.3125V
12h | 1.0250V | 2Ch | 1.3500V | 46h | 1.6750V | 60h | 2.0000V | 7Ah | 2.3250V
13h 1.0375V | 2Dh | 1.3625V 47h 1.6875V 61h 2.0125V | 7Bh | 2.3375V
14h | 1.0500V | 2Eh | 1.3750V | 48h | 1.7000V | 62h | 2.0250V | 7Ch | 2.3500V
15h 1.0625V | 2Fh 1.3875V 49h 1.7125V 63h 2.0375V | 7Dh | 2.3625V
16h 1.0750V | 30h 1.4000V | 4Ah | 1.7250V 64h 2.0500V | 7Eh 2.3750V
17h 1.0875V | 31h 14125V | 4Bh | 1.7375V 65h 2.0625V | 7Fh 2.3875V
18h | 1.1000V | 32h | 1.4250V | 4Ch | 1.7500V | 66h | 2.0750V | 80h | 2.4000V
1% 1.1125V | 33h 1.4375V | 4Dh | 1.7625V 67h 2.0875V | 81h 24125V
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LDO1 Config Adjustment
Address — 0xA2h

SY8686K

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
FIELD NAME | LDO1_ON X X LDO1 SLEEP_EN | LDO1_DP_SLEEP_EN X X X
READ/WRITE RIW RIW | RIW R/IW RIW RIW | RIW | RIW

Description | Set LDO1 Enable/Disable [7]

Code | LDO1 ON/OFF
00h LDO1 is disable
01h LDOL1 is enable

Set LDO1 ON/OFF in Sleep Mode [4]

Code | LDO1 ON/OFF in Sleep Mode
00h LDO1 stays on when IC enters sleep mode

01h LDO1 turns off when IC enters sleep mode

Set LDO1 ON/OFF in Deep Sleep Mode [3]

Code | LDO1 ON/OFF in Deep Sleep Mode
00h LDO1 stays on when IC enters deep sleep mode

01h LDO1 turns off when IC enters deep sleep mode
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LDO2 Output Voltage Adjustment
Address — 0xA7h

DATABIT D7 | b6 | bps | b4 | b3 | D2 | b1 | DO
FIELD NAME LDO2_VSET
READ/WRITE | RW [RW [RW [RW | RW | RW [ RW | RW

Description | Set LDO2 Output Voltage [7:0]
The output voltage is equal to LDO2_VSET*0.0125+0.8V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h 1.6000V 54h 1.8500V | 6Eh 2.1750V 88h 2.5000V | A2h | 2.8250V | BCh | 3.0000V
01h 1.6000V | 55h 1.8625V 6Fh 2.1875V 89h 25125V | A3h | 2.8375V | BDh | 3.0000V
02h 1.6000V | 56h 1.8750V 70h 2.2000V | 8Ah | 25250V | A4h | 2.8500V | BEh | 3.0000V
03h 1.6000V | 57h 1.8875V 71h 22125V | 8Bh | 25375V | A5h | 2.8625V | BFh | 3.0000V
04h | 1.6000V | 58h | 1.9000V | 72h | 2.2250V | 8Ch | 2.5500V | A6h | 2.8750V | COh | 3.0000V
59h 19125V 73h 22375V | 8Dh | 25625V | A7h | 2.8875V | Clh | 3.0000V
40h 1.6000V | 5Ah | 1.9250V 74h 2.2500V | 8Eh 25750V | A8h | 2.9000V | C2h | 3.0000V
41h 1.6125V | 5Bh 1.9375V 75h 2.2625V | 8Fh 25875V | A%h | 29125V | C3h | 3.0000V
42h | 1.6250V | 5Ch | 1.9500V | 76h | 2.2750V | 90h | 2.6000V | AAh | 2.9250V | C4h | 3.0000V
43h 1.6375V | 5Dh | 1.9625V 77h 2.2875V 91h 2.6125V | ABh | 2.9375V | C5h | 3.0000V
44h | 1.6500V | 5Eh | 1.9750V | 78h | 2.3000V | 92h | 2.6250V | ACh | 2.9500V | Cé6h | 3.0000V
45h | 1.6625V | 5Fh | 1.9875V | 791 | 23125V | 93h | 2.6375V | ADh | 2.9625V | C7h | 3.0000V
46h | 1.6750V | 60h | 2.0000V | 7Ah | 23250V | 94h | 2.6500V | AEh | 2.9750V | C8h | 3.0000V
47h | 1.6875V | 61h | 2.0125V | 7Bh | 23375V | 95h | 2.6625V | AFh | 2.9875V | C9h | 3.0000V
48h | 1.7000V | 62h | 2.0250V | 7Ch | 2.3500V | 96h | 2.6750V | BOh | 3.0000V | CAh | 3.0000V
49h | 1.7125vV | 63h | 2.0375V | 7Dh | 23625V | 97h | 2.6875V | Blh | 3.0000V | CBh | 3.0000V
4Ah | 1.7250V | 64h | 2.0500V | 7Eh | 2.3750V | 98h | 2.7000V | B2h | 3.0000V | CCh | 3.0000V
4Bh | 1.7375V 65h 2.0625V 7Fh 2.3875V 9% 2.7125V | B3h | 3.0000V
4Ch | 1.7500V | 66h | 2.0750V | 80h | 2.4000V | 9Ah | 2.7250V | B4h | 3.0000V | FFh | 3.0000V
4Dh | 1.7625V 67h 2.0875V 81h 24125V | 9Bh | 2.7375V | B5h | 3.0000V
4Eh 1.7750V 68h 2.1000V 82h 24250V | 9Ch | 2.7500V | B6h | 3.0000V
4Fh 1.7875V 69 2.1125V 83h 24375V | 9Dh | 2.7625V | B7h | 3.0000V
50h 1.8000V | 6Ah | 2.1250V 84h 24500V | 9Eh 27750V | B8h | 3.0000V
51h 1.8125V | 6Bh | 2.1375V 85h 24625V | 9Fh 2.7875V | B9h | 3.0000V
52h 1.8250V | 6Ch | 2.1500V 86h 24750V | AOh | 2.8000V | BAh | 3.0000V
53h 1.8375V | 6Dh | 2.1625V 87h 24875V | Alh | 2.8125V | BBh | 3.0000V
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LDO2 Config Adjustment
Address — 0xA8h

SY8686K

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
FIELD NAME | LDO2_ON X X LDO2_SLEEP_EN | LDO2_DP_SLEEP_EN X X X
READ/WRITE RIW RIW | RIW R/IW RIW RIW | RIW | RIW

Description | Set LDO2 Enable/Disable [7]

Code | LDO2 ON/OFF
00h LDO?2 is disable
01h LDO?2 is enable

Set LDO2 ON/OFF in Sleep Mode [4]

Code | LDO2 ON/OFF in Sleep Mode
00h LDO?2 stays on when IC enters sleep mode

01h LDO?2 turns off when IC enters sleep mode

Set LDO2 ON/OFF in Deep Sleep Mode [3]

Code | LDO2 ON/OFF in Deep Sleep Mode
00h LDQO2 stays on when IC enters deep sleep mode

01h LDO?2 turns off when IC enters deep sleep mode

LDO1/2 Protection Adjustment
Address — 0OxADh

DATABIT D7 D6 D5 D4 D3 D2 D1 DO
LDO2_ILIM_SHUT- LDO1_ILIM_SHUT-
FIELD NAME X X X X X X DOWN DIS DOWN DIS
READ/WRITE | R/W RIW RIW R/IW RIW R/W RIW R/W

Description | Set LDO2 Protection [1]

Code | LDO2 Protection
00h Shutdown LDO?2 after current limit
01h Disable LDO2 shutdown function after current limit

Set LDO1 Protection [0]

Code | LDO1 Protection
00h Shutdown LDOL1 after current limit
01h Disable LDO1 shutdown function after current limit
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Side View Recommended Pad Layout
(Reference only)

Notes: All dimension in millimeter and exclude mold flash & metal burr.
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Taping & Reel Specification

1. Taping Orientation
CSP2.42x2.82-36
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2. Carrier Tape & Reel specification for packages

Reel
Size

. . . ty per
Package tvpes Tape width Pocket Reel size | Trailer * Leader * Q r}éeg
getyp (mm) pitch(mm) | (Inch) | length(mm) | length (mm) (pcs)
CSP2.42>2.82-36 12 8 13" 400 400 5000
DS SY8686K Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 48

© 2025 Silergy Corp.

All Rights Reserved.




S

S/IERGY

SY8686K

Revision History

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

Date Revision Change
Jul. 17, 2023 | Revision 0.9 Initial risk production release.
Mar. 18, 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 respon-
sibility 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 antic-
ipate 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 infor-
mation 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 environ-
mental 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 com-
mercial 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 prod-
ucts 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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