SY8600F

High Efficiency High Integration PMIC for SSD System

S/IERGY

General Description

The SY8600F is a high efficiency PMIC with 5-
channel synchronous buck converters and 2-channel
LDOs. ltis a single chip total power solution for SSD
system.

The output voltage of each channel is controlled by the
processor using 1—=2C interface. It therefore supports
DVS (Dynamic Voltage Scaling) function for each
channel. SY8600F can generate an open-drain reset
output for the processor with certain delay time.

The SY8600F operates over a wide input voltage range
from 2.8V to 5.5V. It is available in CSP3.23x3.23-52
package.

Ordering Information

SY8600 C1(O OO
L Temperature Code
Package Code
Optional Spec Code

Ordering Number Package type Note
SY8600FPZS CSP3.23x3.23-52

Features
e 2.8V to5.5V Input Voltage Range
Channel 1 Synchronous Buck:
o Low Rps(ony for Internal Switches
(PFET/NFET): 150/150 mQ
o 0.9A Maximum Output Current Capability
o Default Output Voltage: Vout1=1.2V
Channel 2 LDOL:
o 0.3A Output Current Capability
o Default Output Voltage Vout2=1.8V
Channel 3 Synchronous Buck:
o Low Rps(ony for Internal Switches
(PFET/NFET): 45/20 mQ
o 4.0A Maximum Output Current Capability
o Default Output Voltage Vours=0.90V
o 0.7V to 1.1V Programmable, 10mV Step
Channel 4 Synchronous Buck:
o Low Rops(ony for Internal Switches
(PFET/NFET): 35/45 mQ
o 4.0A Maximum Output Current Capability
o 2.1V to 3.0V Programmable, 100mV Step
o Default Output Voltage:
VSEL4 Vours
0 2.5V
1 Bypass
Channel 5 Synchronous Buck:

o Low Rps(ony for Internal Switches
(PFET/NFET): 60/40 mQ

o 2.0A Output Current Capability

o Default Output Voltage:

VSELS5 Vouts
0 1.8V
1 1.2V

Channel 6 LDO2:

o 0.3A Output Current Capability

o Default Output Voltage Vouts=2.5V
Channel 7 Synchronous Buck:

o Low Rops(on for Internal Switches

(PFET/NFET): 60/40 mQ

o 2.0A Output Current Capability

o Default Output Voltage Vourr=1.2V
Reset Input/Output Function
2.0MHz Switching Frequency for Buck Converters
Auto PWM/PFM Mode or Forced PWM Mode
Controlled by I2C Interface
I2C Interface up to 3.4MHz
Output Voltage Level of CH3/CH4 Controlled by
I2C Interface with DVS Function
2 Kinds of Power on Reset Detection Voltage
Level Selected by PORSEL Pin
Dedicated Sleep Mode Controlled by
GPIO1/GPIO2, PMRST
Reliable Protections:
o Over Voltage Protection (OVP)
o Over Current Protection (OCP)
o Short Circuit Protection (SCP)
o  Over Temperature Protection (OTP)
Compact Package: CSP3.23x3.23-52(0.4mm pitch)

Applications

SSD Power System
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Figure 1. Schematic Diagram
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Top Mark:ENQxyz (Device code: ENQ, x=year code, y=week code, z= lot number code)

Pin Name Pin Number Pin Description
LDO10OUT Al CH2 LDO1 power output pin. Decouple this pin to GND with at least 2.2uF MLCC cap.
LDO1IN A2 CH2 LDO1 power input pin. Decouple this pin to GND with at least 2.2uF MLCC cap.
PVIN1 A3 Power input pin of Buckl. Decouple this pin to PGND1 with 10uF MLCC cap.
LX1 A4 Switching node pin for Buckl1. Connect this pin to the switching node of inductor.
PGND1 A5 Power ground pin of Buckl.
ouT7 B3 Output feedback pin of Buck7.Connect this pin to VOUT?7 to regulate the output voltage.
PVIN7 B1,B2 Power ground pin of Buck?.
LX7 C1,Cc2 Switching node pin for Buck?. Connect this pin to the switching node of inductor.
PGND7 D1,D2 Power input pin of Buck?7. Decouple this pin to PGND7 with 10uF MLCC cap.
PGND5 E1,E2 Power input pin of Buck5. Decouple this pin to PGND5 with 10uF MLCC cap.
LX5 F1,F2 Switching node pin for Buck5. Connect this pin to the switching node of inductor.
PVIN5S G1,G2 Power ground pin of Buck5.
OuUT5 G3 Feedback pin of Buck5.Connect this pin to VOUTS5 to regulate the output voltage.
LDO20UT H1 LDO2 power output pin. Decouple this pin to GND with at least 2.2uF MLCC cap.
LDO2IN H2 LDO2 power input pin. Decouple this pin to GND with at least 2.2uF MLCC cap.
VSEL5 H3 Channel5 default output voltage selection pin.
PORSEL H4 POR threshold selection pin.
VSEL4 E4 Channel4 default output voltage selection pin.
ouT4 G4 Feedback pin of Buck4.Connect this pin to VOUT4 to regulate the output voltage.
PGND4 G5,H5 Power ground pin of Buck4.
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LX4 G6,G7,H6 Switching node pin for Buck4. Connect this pin to the switching node of inductor.
PVIN4 H7,G8,H8 Power input pin of Buck4. Decouple this pin to PGND4 with 10uF MLCC cap.

SDA F7 Data line for the 12C interface. Open drain.

SCL E7 Clock input for the 12C interface. Open drain input.

LDO ES8 Internal LDO output pin, decouple this pin to PGND with 1uF MLCC cap.

PMIC reset input pin. All of the channels will go back to previous value before when PMRST
PMRST F8 falling edge is detected. Internally, a 2MQ resister is integrated to pull low this pin when it is not
used.
SGND D4,D5 Signal power ground pin.
EN E5 Enable output pin to enable/disable external DCDC.

GPIO1 C7 Dedicated Sleep mode control pinl.
GP102 D7 Dedicated Sleep mode control pin2.

SVIN D8 Signal power supply input pin. Decouple this pin to GND with at least 1uF MLCC cap.

OouT3 C8 Output feedback pin of Buck3.Connect this pin to VOUTS3 to regulate the output voltage.
PVIN3 A8,B8 Power input pin of Buck3. Decouple this pin to PGND3 with 10uF MLCC cap.

LX3 A7,B7 Switching node pin for Buck3. Connect this pin to the switching node of inductor.
PGND3 A6,B6 Power ground pin of Buck3.

RSTO B5 Reset output pin.

OuT1 B4 Output feedback pin of Buck1.Connect this pin to VOUT1 to regulate the output voltage.

Absolute Maximum Ratings note 1)

All PINs -0.3V to 6.0V
Power Dissipation,

PD @ TA = 25<C CSP3.23x3.23-52 5w
Package Thermal Resistance (Note 2)

0 JA, CSP3.23x3.23-52 24W/<T

0 JC, CSP3.23x3.23-52 1W/<C
Junction Temperature Range 150C
Lead Temperature (Soldering, 10 sec.) 260C
Storage Temperature Range -55<C t0 150C
Recommended Operating Conditions (ote 3)
Supply Input Voltage 2.8V to 5.5V
Junction Temperature Range -40Cto0 125<C
Ambient Temperature Range -40Ct0 85T
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Electrical Characteristics

(Vin=3.3V/5V, TA = 25, unless otherwise specified)

Parameter Symbol Test Conditions Min Typ Max Unit
Input Voltage Range Vin 2.8 55 \%
PORSEL=0
Input Voltage UVLO VUVLO FALLING Vi falling 2.561 2.6 2.639 v
Threshold ' PORSE.Lzl 3546 36 3654 v
Vi falling
Input Voltage UVLO .
Hysteresis VuvLoHYs Hysteresis 100 mV
P 2561 | 26 | 2630 | V
POR Threshold V/POR FALLING PORSELgl
L 3.546 3.6 3.654 \%
Vi falling
POR Hysteresis VPORHYS Hysteresis 100 mV
System delay time from
UVLO Tsvs 1 ms
. No load input current. Vin=3.3V 140 170 LA
Quiescent Current lo - -
No load input current. Vin=5V 180 210 LA
VSEL4,VSELS5, PORSEL, PMRST, GPIO1, GP102
Logic level high VHIGH 1.2 V
Logic level low Viow 0.4 \%
EN
Output high voltage VoH Ren=100k to GND 0.8x Vin \%
Output low voltage Vou Ren=100k to GND 0.2xVIn \%
EN turn high delay time .
from Vi Ten After system delay time 15 ms
Power-On Reset(POR)
POR Deglitch delay Vin Falling 2 83
RS_TO output low 10 0
resistance
RSTO Delay time from _
UVLO threshold TrorpEL Vin=3.3V 10.8 12 13.2 ms
12C COMPATIBLE 1/O (SDA,SCL)
Maximum operating focL 34 MHz
frequency
12C supply voltage 1.8 55 \%
SDA and SCL pin input | Logic low 0.5 \
logic thresholds Logic high 1.2 V]
Channel 1 Synchronous Buck Converter
Sgltsgt Voltage Default Vourioer 12
Output voltage AV PWM mode operation -1 +1 %
Accuracy ouTt P 0
Switching frequency Fosc1 2.0 MHz
Main PFET Ron Ros(on),p1 150 mQ
Synchronous NFET Ron | Rps(on).nt 150 mQ
Eilr?wri]tsme FET Current Lz 16 A
Max output DC load
current lout1 0.9 A
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Internal Softstart Time Tss1 Vour rising from 10% to 90% 200 us
ﬁﬁ;t-up default delay ToeLAY1 After system delay 2 ms
Discharge Resistor Rois1 10 Q
SCP Threshold Vsce1 Vscr1<Vout1x30% 30 %
SCP Deglitch Time tscr1 10 us
Channel 2 LDO
Sgltﬁgt Voltage Default VLbo10UT 18 v
Output Voltage _ 10 o
Accuracy Vour2 lout2=10mA 1% +1%
Current Limit lLimz 0.35 A
Max output DC load
current lout2 0.3 A
Dropout Voltage lout2=0.3A 300 mVvV
Internal Softstart Time Tss2 Vour rising from 10% to 90% 200 us
ﬁﬁ;t-up default delay ToeLAY2 After system delay 15 ms
Discharge Resistor Rois2 10 Q
SCP Threshold Vscp2 Vscr2<Vour2x60% 60 %
SCP Deglitch Time tscp2 100 us
Channel 3 Synchronous Buck Converter
Sgltl;j:t Voltage Default Vours per 0.9 v
DVS Voltage Step Voutspvs sTer Controllable by I12C interface 10 mV
DVS Voltage Range Voutspvs Controllable by I12C interface 0.7 11 mV
Output voltage . 0
Accuracy AVours PWM mode operation -1 +1 %
Switching frequency Foscs 2.0 MHz
Main PFET Ron Rbs(on).p3 45 mQ
Synchronous NFET Ron | Rps(on)n3 20 mQ
Eilr?wri]tSIde FET Current v 50 A
t?nv:/itsme FET Current lLivia_Ls 40 A
Max output DC load
current louts 4.0 A
Internal Softstart Time Tsss Vour rising from 10% to 90% 200 us
ﬁ:zlret-up default delay ToELAY3 After system delay 0.5 ms
Discharge Resistor Roiss 10 Q
SCP Threshold Vsces Vscp3<Voursx30% 30 %
SCP Deglitch Time tscrs 10 us
Channel 4 Synchronous Buck Converter
VSEL4=0 25
Output Voltage Default Voursoer v
Value VSEL4=1 Bypass
DVS Voltage Step Vourtspvs sTep Controllable by I12C interface 100 mVv
DVS Voltage Range Voutspvs Controllable by I12C interface 2.1 3.0 \%
Output voltage . ) 0
Accuracy AVours PWM mode operation 1 +1 %
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Switching frequency Fosca 2.0 MHz
Main PFET Ron Ros(on,pa 35 mQ
Synchronous NFET Ron | Rbs(on),n4 45 mQ
Eilgqriltsme FET Current lLima s 50 A
t?nquitmde FET Current ILivia_Ls 40 A
Max output DC load
current loura 4.0 A
Internal Softstart Time Tssa Vour rising from 10% to 90% 200 us
Start-up default delay
time ToeLAY4 3.0 ms
Discharge Resistor Roisa 10 Q
SCP Threshold Vscrai Vscpa<Voutax30% 30 %
SCP Deglitch Time tscpa 10 us
Channel 5 Synchronous Buck Converter
VSEL5=0 1.8
Output Voltage Default VouTs ber v
Value VSEL5=1 1.2
Output voltage . ) 0
Accuracy AVours PWM mode operation 1 +1 %
Switching frequency Foscs 2.0 MHz
Main PFET Ron Rbs(on),ps 60 mQ
Synchronous NFET Ron | Rps(on).ns 40 mQ
Eilr?]r;tsme FET Current v, 30 A
t?nv1vit8|de FET Current ILivs.Ls 20 A
Max output DC load
current louts 2.0 A
Internal Softstart Time Tsss Vour rising from 10% to 90% 200 us
ﬁ:ﬁ;t-up default delay ToELAYS After system delay 5.5 ms
Discharge Resistor Roiss 10 Q
SCP Threshold Vsces Vscprs<Voursx30% 30 %
SCP Deglitch Time tscrs 10 us
Channel 6 LDO
LDO input voltage
range VINLDO 2.8 3.3 55 \Y
Sgltﬁgt Voltage Default Vours oer 25 v
Output Voltage _ 10 o
Accuracy Vours louts=10mMA 1% +1%
Current Limit ILime 0.35 A
Max output DC load
current louts 0.3 A
Dropout Voltage louts=0.3A 300 mV
Internal Softstart Time Tsss Vour rising from 10% to 90% 200 us
tsi':ﬁ;t'Up default delay ToeLAYE After system delay 45 ms
Discharge Resistor Roiss 10 Q
SCP Threshold Vscrs Vscpre<Voutex60% 60 %
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SCP Deglitch Time tscps | | 100 | | s
Channel 7 Synchronous Buck Converter
Output VVoltage Default
Value Vout7,Der 1.2 \Y
Output voltage . o
Accuracy AVourr PWM mode operation -1 +1 %
Switching frequency Foscs 2.0 MHz
Main PFET Ron Rbs(on),p7 60 mQ
Synchronous NFET Ron | Rps(onyn? 40 mQ
High side FET Current
Limit lLim7_Hs 3.0 A
t?nquitmde FET Current L Ls 20 A
Max output DC load
current lout? 2.0 A
Internal Softstart Time Tss7 Vour rising from 10% to 90% 200 us
fi:ﬁret-up default delay ToELAY? After system delay 5 ms
Discharge Resistor Rois? 10 Q
SCP Threshold Vscp? Vscpr<Vout7x30% 30 %
SCP Deglitch Time tsce7 10 us
Protection
Thermal Shut Down
Threshold Tso 155 T
Thermal _Shutdown 20 <
Hysteresis
External VIN OVP V\\ rising, PORSEL=0 3.7 3.85 4.0 v
Protection Threshold Vi rising, PORSEL=1 5.75 6.0 6.25
Input OVP Hysteresis Vi falling 0.15 \%
External Vin OVP 5 s
deglitch time K

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:  JAis 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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Description
1. Targeted Output Voltage:
RDS(ON) IOUT Power On
Default Output Out Voltage DVS Step (mQ) MAX Delay SS Time
Voltage(V) Range(V) (mV) High Low (A) Time (us)
Side | Side (ms)
CH1 Buck 1.2 - - 150 150 0.9 2 200
CH2 LDO 1.8 - - - - 0.3 15 200
CH3 Buck 0.9 0.7~1.1 10 45 20 4 0.5 200
VSEL4 Vourt4
CH4 Buck 0 25 2.1~3.0 100 35 45 4 3 200
1 Bypass -
VSEL5 Vourts
CH5 Buck 0 18 - - 60 40 2 5.5 200
1 1.2
CH6 LDO 25 - - - - 0.3 45 200
CH7 Buck 1.2 - - 60 40 2 5 200
RSTO - - - - - - - 12 -
2. POR Threshold and RSTO Delay:
POR threshold selection:
PORSEL pin is pulled low to select the default 2.6V threshold voltage for 3.3V input application;
PORSEL pin is pulled high to select the default 3.6V threshold voltage for 5.0V input application;
Default Falling Detection Threshold
PORSEL=0 2.6V
PORSEL =1 3.6V
POR sequence:
When Vi exceeds the threshold voltage, RSTO will provide a high-level output signal after an fixed 12ms delay time Teor,peL.
| | |
i i i
' | |
""" 7~ POR Threshold Rising |
i (with hysteresis) | POR Threshold |
Vin | | |
| | |
| | |
| | |
: | |
: 12ms
RSTO l
: | |
! TrorDEL ! !
Figure 3. RSTO Delay
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3. Vin Power-on / Power-off Sequence:

UVLO Rising

VIN

CH1: Voyn

CH2: Voyr2

CH3: Vours

CHA4: Voyrs

CHS: Vours

CH6: Vours

CH7: Voury

RSTO

PMRST

Tsys=1ms

Vouri=1.2V

Vour2=1.8V

Torz=1.5ms /
|
—
|

Vours=0.9V

12C set CH3 output
and CH4 off. —

Vours=0.9V

Tous=0.5m
n—
1

Voura=2.5V/Bypass

Vours=0.77V

Voura=2.5V/Bypass

Toas=3ms K /

Tors=5.5ms

Vours=1.8V/1.2V

Toes=4.5ms

Vours=2.5V

Toer=5ms

Vour=1.2V

Toorou=12.0ms

Reset by PMRST

falling edge

Figure 4. Vin power on/off sequence
1. When input voltage VIN exceeds input UVLO rising threshold, after system delay TSYS=1ms, each channel will power on
with fixed delay time TDELN.

2. When Vin exceeds input UVLO threshold, RSTO will provide a high-level output signal after fixed delay time
TPOR,DEL=12ms.

3. All channels would go back to previous value at same time when PMRST falling edge is detected.

4. Power off stage: All channels will be turned off immediately at same time if Vin is lower than UVLO falling threshold. The
discharge resister is turned on at power off stage if the corresponding discharge register bit is set to 1.

4. SLEEP mode controlled by GPIO1/GPIO2 pin.

GPI01 and GP102 can be used to make PMIC enter dedicated sleep mode as below: GP101 and GP102 are effective after RSTO
delay time finished.

GPI101 GP102 Channel on/off state
Normal MODE 1 X ON/OFF controlled by 12C
0 1 CH4/CH5 OFF, other channels ON;
Low Power Model1(PS3.5) CH3: keep 0.90V.
0 0 CHA4/CH5/CHT7 OFF, other channels ON;
Low Power Mode2(PS4.0) CH3: 0.9V>0.77V.

Case I: Low Power Model(PS3.5)

When GP102 keeps high level and GPI10O1 is pulled low, PMIC enters Low Power Model(PS3.5), CH4/CHS5 are turned off, other
channels ON and Ch3 output voltage keeps 0.9V.

DS_SY8600F Rev1.0
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Vouri=1.2V on
CH1: Vours
Vourz=1.8V on
CH2: Vour
Vours=0.90V
CH3: Vours
Voura=2.5V/bypass Voura=2.5V/bypass
CH4: Voyrs off )
Vours=1.8V/1.2V
CH5: Vours off
Vours=2.5V on
CH6: Vours
Vour;=1.2V on
CH7: Voury
RSTO :
1
PMRST h
GPIO1 T 1
o ]
1
GPI02 0
Figure 5.

Case 2: Low Power Mode2(PS4.0)

When GPIO1 and GPIO2 are pulled low at same time, PMIC enters Low Power Mode2(PS4.0), CH4/CH5/CH?Y are turned off
and other channels keep on and Ch3 output voltage changes to 0.77V. When GP101 and GP102 are pulled high at same time,
PMIC exist sleep mode and CH4/CH5/CH7 are turned on at same time.

In hardware sleep mode, CH3 output voltage can’t be changed by I2C register. And off channels are fixed and can’t be selected
by SLP_Enable_REG(0x08) register. Only in 12C sleep mode, CH3/CH4 output voltage can be changed by
SLP_OUT3_SET(0x06) and SLP_OUT4_SET(0x07) registers, off channels in sleep mode can be selected by
SLP_Enable_REG(0x08) register.

Voun=1.2V on
CH1: Voyry
Vour2=1.8V on
CH2: Vour2
Vours=0.90V Vours=0.90V
Vours=0.77V
CH3: Vours ;
Voura=2.5V/bypass Vours=2.5V/bypass
CH4: Voyra off
Vours=1.8V/1.2V
CHS5: Vours off
Voure=2.5V on
CH6: Voure
Vour;=1.2V
CH7: Voury off
RSTO 5
PMRST .
GPIO1 T .
B >
GPI02 ; !
Figure 6.
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5. Default Output Voltage selection

Ch4 output voltage selection:

Ds;‘zlljtgfg(ZEj\t/p;ut Output Voltage DVS Note
Range(V) Step(mV)
CH4 VSEL4 Vout4
0 2.5V 2.1V~-3.0v 100mV PORSEL=0/1
PORSEL=0 for 3.3V
1 Bypass - - C
application only

In CH4 Bypass mode, the inductor should be removed to avoid the voltage drop.

Ch5 output voltage selection:

VSEL5 Vouts
CHS 0 1.8V
1 1.2v

6. Protection Function
6.1. Buck and LDO Under Voltage Protection and Hard Short Protection:
All of the buck channel and LDO work in hic-cup and auto retry mode in hard short protection mode.

LDO1, LDO2 will internally counter 200us when hard short condition happens, if hard short condition lasts longer than 200us,
the related channel will turn off for 3ms to avoid the thermal increase, and start again.

LDO1, LDO2 hard short condition will not affect other channels normal operation.

Vin

|

Viboiout I  —
T
| |

lLbo1
|
| | |
%fZOOUSH 3ms —

Figure 7
6.2. VIN Over Voltage Protection:

If input voltage exceeds the input OVP threshold, over voltage protection will be triggered and all channels will be turned off at
same time. And if Vin falls below the threshold, it could exit protection status and all channels will start up again with pre-
defined delay time.

The input OVP threshold varies with PORSEL status as above EC table.

6.3. Over Temperature Protection:

If the temperature of the junction exceeds 155<C, SY8600F will turn off all of the channels. And when junction temp falls below
the threshold, it could exit protection status and all channels start up again with pre-defined delay time.

PMIC protection table:
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Threshold Action
DC/DC SCP 30% Auto-Retry
Input OVP PORSEL=0, VIN OVP=3.85V Whole chip turn off and recover when
PORSEL=1, VIN OVP=6V Vin falls below OVP threshold.
Thermal Shut Down 155 degree Whole chip turn off and recover when
Vin falls below OTP threshold.

7. 12C Compatible Interface

The SY8600F features an 12C interface that allows the HOST processor to control the output voltage level of all channels to
achieve the DVS function. The I2C interface supports clock speeds of up to 3.4MHz and uses standard 12C commands. The
SY8600F 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.

12C address of the SY8600F consists of 8-bit data, and the LSB determines the read or write mode, and LSB=0 indicates Write
mode and LSB=1 indicates Read mode.

SY8600F Slave address is as below table:

Binary Hex Read/Write
0110 0000 0x60 Write
0110 0001 0x61 Read

START and STOP Conditions:

The SY8600F is controlled via an 12C compatible interface. 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.

| | r—_1

N LN
scL | N/ U_:_

L i - L L -
START STOP
CONDITION CONDITION
Figure 8

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.

son_// X T\

|

|

|“
SCL |

—\ —~

DATA LINE CHAMNGE
STABLE |OF DATA |
| DATA VALID iALLDWEDI

Figure 9

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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Data Transactions:

M5B

Figure 10

| ACKNOWLEDGE |
L FROM SLAVE J

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 (0110000x) for the SY8600F , this address can be changed if necessary) followed by the 8t

bit, R/W bit. The R/W bit is 0 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
SY8600F acknowledges it, the 2nd byte sent by the master must be a register address byte. The register address byte tells the
SY8600F which register the master will write or read. Once SY8600F receives a register address byte it responds with an

acknowledge.

Write To A Register

g| SLAVE |,
ADDR + W

REGISTER | 5
ADDR

DATA |A

Read From A Register

g| SLAVE |,|REGISTER| 5 g| SLAVE |A| pata | N|P
ADDR + W ADDR ADDR + R
START A ACKNOWLEDGE 7| DRIVEN BY THE MASTER

[P| stop

Register Map Summary:

IN] NO ACKNOWLEDGE

| | DRIVEN BY THE SLAVE

Register . I Default Value . i
Address Register name Default Description (HEX) Register Description
0x01 OUT3_SET 0.90V Ox14 Voltage setting for Buck
Channel3
0x02 OUT4_SET 2.5V/Bypass 0x04 Voltage setting for Buck
Channel4
0x03 Enable_REG All channels ON OxFF Channel Enable/Disabled
. . Channel Discharge
0x04 Discharge_REG Discharge ON Ox3F Enable/Disabled
Auto PWM/PFM mode or
0x05 Mode_REG Auto PWM/PFM Ox1F forced PWM mode control
0X06 SLP_OUT3_SET 0.77V 0X07 Sleep mode Voltage setting for
- — Buck Channel3
0x07 SLP OUT4 SET 25V 0x04 Sleep mode Voltage setting for
- - Buck Channel4
Sleep mode Channel
0x08 SLP_Enable REG CH1/CH2/CH3 ON, other 0x07 Enable/Disabled, and Sleep
channels OFF.
mode control.
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Register Settings:

1. Channel3 Output Voltage Setting Register (0x01)

This register set Channel3 output voltage. Vours perauLt=0.90V

Register Name OUT3_REG Output voltage setting register for channel 3
Address 0x01
Field Bit R/W Default Output voltage setting for OUT3.
DVS from 0.7V to 1.1V in 10mV steps.
0x00=0.70V 0x01=0.71V | 0x02=0.72V | 0x03=0.73V
0x04=0.74V 0x05=0.75V | 0x06=0.76V | 0x07=0.77V
0x08=0.78V 0x09=0.79V | 0x0A=0.80V | 0x0B=0.81V
0x0C=0.82V 0x0D=0.83V | 0xOE=0.84V | 0x0F=0.85V
0x10=0.86V 0x11=0.87V | 0x12=0.88V | 0x13=0.89V
Default 0x14=0.90V 0x15=0.91V | 0x16=0.92V | 0x17=0.93V
VOUT3_SET 5:0 RIW
0x14=0.90V 0x18=0.94V 0x19=0.95V | 0x1A=0.96V | 0x1B=0.97V
0x1C=0.98V 0x1D=0.99V | Ox1E=1.00V | Ox1F=1.01V
0x20=1.02V 0x21=1.03V | 0x22=1.04V | 0x23=1.05V
0x24=1.06VV 0x25=1.07V | 0x26=1.08V | 0x27=1.09V
0x28=1.10V 0x29=1.10V | Ox2A=1.10V | 0x2B=1.10V
0x2C=1.10V 0x2D=1.10V | Ox2E=1.10V | Ox2F=1.10V
Reserved 7:6 R/W 0 Reserved

2. Channel4 Output Voltage Setting Register (0x02)

This register set Channel4 output voltage. Vours perauLt=2.5V/bypass, CH4 default output voltage and register
value table is as below:

VSEL4 Vours Register default value
0 2.5V 0x04
1 Bypass -
Register Name OUT4_REG Output voltage setting register for channel 4
Address 0x02
Field Bit R/W Default Output voltage setting for OUT4.
DVS from 2.1V to 3.0V in 100mV steps.
0x00=2.10V 0x01=2.20V | 0x02=2.30V | 0x03=2.40V
Default 0x04=2.50V 0x05=2.60V | 0x06=2.70V | 0x07=2.80V
VOUT4_SET 3.0 R/W
0x04=2.5V 0x08=2.90V 0x09=3.00V | 0x0A=3.00V | 0x0B=3.00V
0x0C=3.00V 0x0D=3.00V | 0xOE=3.00V | 0x0F=3.00V
Reserved 7:4 R/W 0 Reserved
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3. ON/OFF Control Register. (0x03)

Register Name

ON/OFF_Control

Channel ON/OFF Control register

Address 0x03
Bit R/W Default Description

CH1 ON/OFF control

EN1 0 R/W 1
0: Disable | 1: Enable
CH2 and External DCDC ON/OFF control

EN2/EN 1 R/W 1
0: Disable | 1: Enable
CH3 ON/OFF control

EN3 2 R/W 1
0: Disable ‘ 1: Enable
CH4 ON/OFF control

EN4 3 R/W 1
0: Disable ‘ 1: Enable
CH5 ON/OFF control

EN5 4 R/W 1
0: Disable ‘ 1: Enable
CH6 ON/OFF control

ENG6 5 R/W 1
0: Disable ‘ 1: Enable
CH7 ON/OFF control

EN7 6 R/W 1
0: Disable ‘ 1: Enable

Reserved 7 R/W 0 Reserved

4. Discharge Function Control Register. (0x04)

This register controls the output discharge function during PMIC shutdown mode. DCDC converter
discharge function still works during power-off procedure at VIN off when the value is set to 1.

Register Name

Discharge Control

Channel Discharge Control

Address 0x04
Bit R/W Default Description

CHZ1 discharge control

ENDIS_CH1 0 R/IW 1 i
0: Disable ‘ 1: Enable
CHZ2 discharge control

ENDIS_CH2 1 R/W 1
0: Disable ‘ 1: Enable
CH3 discharge control

ENDIS_CH3 2 R/W 1
0: Disable ’ 1: Enable
CH4 discharge control

ENDIS_CHA4 3 R/W 1
0: Disable ’ 1: Enable
CHS5 discharge control

ENDIS_CH5 4 R/W 1
0: Disable ‘ 1: Enable
CHB6 discharge control

ENDIS_CH®6 5 R/W 1
0: Disable ‘ 1: Enable

DS_SY8600F Rev1.0
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CH7 discharge control
ENDIS_CH7 6 R/W 1
0: Disable | 1: Enable
Reserved 7 R/W 0 Reserved

5. DCDC Mode Control Register. (0x05)

This register controls the DCDC operation mode.

This register controls Buck DC/DC Regulator PWM/PFM mode operation at light load condition. If MODE(n) bit is
set tol, CH(n) will always works in forced PWM mode. If MODE(n) bit is set to 0, CH(n) will always work in PFM
mode at light load condition.

Register Name

PWM/PFM_REG

PWM/PFM mode selection Register

Address 0x05
Bit R/W Default Description

Channel 1 mode Control bit

MODE1 0 RIW 1
0=Forced PWM ‘ 1= Auto PFM/PWM
Channel 3 mode Control bit

MODE3 1 R/IW 1
0=Forced PWM ‘ 1= Auto PFM/PWM
Channel 4 mode Control bit

MODE4 2 R/IW 1
0=Forced PWM ‘ 1= Auto PFM/PWM
Channel 5 mode Control bit

MODE5 3 RIW 1
0=Forced PWM ‘ 1= Auto PFM/PWM
Channel 7 mode Control bit

MODE7 4 R/IW 1
0=Forced PWM ‘ 1= Auto PFM/PWM

Reserved 7:5 R/W 0 Reserved

6. Sleep mode Channel3 Output Voltage Setting Register (0x06)

This register set Channel3 sleep mode output voltage. Vours perauLt=0.77V

Register Name SLP_OUT3_REG Output voltage setting register for channel 3
Address 0x06
Field Bit R/W Default Output voltage setting for OUT3.
DVS from 0.7V to 1.1V in 10mV steps.
0x00=0.70V 0x01=0.71V | 0x02=0.72V | 0x03=0.73V
0x04=0.74V 0x05=0.75V | 0x06=0.76V | 0x07=0.77V
0x08=0.78V 0x09=0.79V | 0x0A=0.80V | 0x0B=0.81V
Default 0x0C=0.82Vv 0x0D=0.83V | Ox0E=0.84V | 0x0F=0.85V
SLP_VOUT3_SET | 5:0 R/W
0x07=0.77V 0x10=0.86V 0x11=0.87V | 0x12=0.88V | 0x13=0.89V
0x14=0.90V 0x15=0.91V | 0x16=0.92V | 0x17=0.93V
0x18=0.94V 0x19=0.95V | 0x1A=0.96V | 0x1B=0.97V
0x1C=0.98V 0x1D=0.99V | Ox1E=1.00V | Ox1F=1.01V
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0x20=1.02V 0x21=1.03V | 0x22=1.04V | 0x23=1.05V
0x24=1.06VV 0x25=1.07V | 0x26=1.08V | 0x27=1.09V
0x28=1.10V 0x29=1.10V | Ox2A=1.10V | 0x2B=1.10V
0x2C=1.10V 0x2D=1.10V | 0x2E=1.10V | Ox2F=1.10V
Reserved 7:6 R/IW 0 Reserved

7. Sleep mode Channel4 Output Voltage Setting Register (0x07)

This register set Channel4 output voltage. Vouts perauLt=2.5V/bypass, CH4 default output voltage and register

value table is as below:

Register Name SLP_OUT4_REG Output voltage setting register for channel 4
Address 0x07
Field Bit R/W Default Output voltage setting for OUTA4.
DVS from 2.1V to 3.0V in 100mV steps.
0x00=2.10V 0x01=2.20V | 0x02=2.30V | 0x03=2.40V
SLP_VOUT4_SET | 3:0 W Default 0x04=2.50V 0x05=2.60V | 0x06=2.70V | 0x07=2.80V
0x04=2.5V 0x08=2.90V 0x09=3.00V | 0xOA=3.00V | 0x0B=3.00V
0x0C=3.00V | 0x0D=3.00V | 0x0E=3.00V | 0x0F=3.00V
Reserved 7:4 RIW 0 Reserved

8. Sleep mode ON/OFF Control Register. (0x08)

Register Name SLP_ON/OFF_Control Channel sleep mode ON/OFF Control register
Address 0x08
Bit R/W Default Description
Sleep mode CH1 ON/OFF control
SLP_EN1 0 RIW 1
0: Disable ‘ 1: Enable
Sleep mode CH2 ON/OFF control
SLP_EN2 1 R/W 1
0: Disable ‘ 1: Enable
Sleep mode CH3 ON/OFF control
SLP_EN3 2 RIW 1
0: Disable ‘ 1: Enable
Sleep mode CH4 ON/OFF control
SLP_EN4 3 R/W 0 _
0: Disable ‘ 1: Enable
Sleep mode CH5 ON/OFF control
SLP_EN5 4 R/IW 0
0: Disable ‘ 1: Enable
Sleep mode CH6 ON/OFF control
SLP_ENG6 5 R/IW 0
0: Disable ‘ 1: Enable
Sleep mode CH7 ON/OFF control
SLP_EN? 6 RIW 0 )
0: Disable ’ 1: Enable
0 Sleep mode control bit
SLEEP ! RIW 0: PMIC exist sleep mode ‘ 1: PMIC enter sleep mode
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CSP3.23>3.23-52 Package Outline Drawing
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Notes: All dimension in millimeter and exclude mold flash & metal burr.
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Taping & Reel Specification
1. Taping orientation

CSP3.23x3.23
—1.65/1.85 3 0, 1.40/1.80
| | | {/F
Ly .f}‘\, ,f’\, ) N N
. \_J \_J ", \_J \_/

CreoEroeEes

.35-3.45

I3 25-3.45— | 0.70/0.80-

7.90-8.10

|11 712
T

Feeding direction——»

2. Carrier Tape & Reel specification for packages

Reel
Size

Package tvoes Tape width Pocket Reel size Trailer Leader length Qty per
getyp (mm) pitch(mm) (Inch) length(mm) (mm) reel

CSP3.23>3.23 12 8 13" 400 400 5000

3. Others: NA
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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
Aug.18, 2022 | Revision 0.9 Initial risk production release. -
Feb.13, 2023 | Revision 0.9A Modify the typo. -
Mar.12, 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
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