S/IERGY

SY26132

High Efficiency 16V Input, 15A, Dual Phase
Stackable Synchronous Step Down Regulator

General Description

The SY26132 is a stackable synchronous step-
down converter which can operate in two modes.
Mode | is a dual phase, single output synchronous
step-down converter capable of delivering 30A
output current in total. Mode Il is a dual
synchronous step-down converter capable of
delivering 15A/15A output current each. Two
SY26132 devices can be paralleled together to
provide up to 60A capability.

The SY26132 operates over a wide input voltage
range from 3.0V to 16V and integrates main
switches and synchronous switches with very low
Roson). The interleaving operating of the SY26132
reduces the input and output capacitance. The
device also integrates the PMBus 1.3 compatible
interface for mode selecting, output voltage setting,
input UVLO threshold setting, protection setting, etc.
Besides, the device implements measurement
system to monitor the output voltages, currents and
temperatures for individual channels.

The device is available in compact LGA6x6-42
package.

Ordering Information
SY26132 (OO O)

Package Code
Optional Spec Code

Ordering Number | Package type Note

SY26132NIG LGA6x6-42

Features

e  Wide Input Voltage Range:

» 4Vto 16V if VCC and VDRV are
Supplied by Internal LDO

» 3Vto 16V if VCC and VDRV are
Supplied by External 3.3V DC Source

e Low Roscoon for Internal Switches (Top
FET/Bottom FET): 9/4mQ

e 0.6V £1% Reference Voltage Over
Temperature Range (T, = -40°C to 125°C)

e  Selectable 1-, 2-, or 4 (Two Devices
Paralleled) Interleaved Phases Shifts

e  Accurate Current Sharing

e Power Good Indicator

e Fast Transient Response

o Differential Output Voltage Remote Sense

e  Fully Protected for Short Circuit, Over Voltage,
Over Current and Over-Temperature

e  PMBus Compatible Interface

e  Programmable Output Voltage (0.4V to 6V),
Input UVLO Threshold, Output Current Limit,
OVP/UVP Threshold and Response

e  Programmable ton rise / toff fall Time, Turn-
on/ Turn-off Delay Time

e  Selectable Switching Frequency
(400kHz~1800kHz, 200kHz/step)

e  Phase Number, PFM/FCCM Light Load
Operation Mode Selected

e Real-Time Detection of Input Voltage, Output
Voltage, Current, Temperature and Faults

e ROHS Compliant and Halogen Free
e  Compact package: LGA6x6-42

Applications

e  Power Module

e Telecom and Networking Systems
e Servers

e  Storage SSD
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Typical Application

Mode | Description

I For phase 2+0, single output application. It features in 30A output current delivering capability.

For phase 1+1, dual output application. It features in 15A output current delivering capability for each

converter.
m For stackable two devices with phase 4+0, single output application. It features in 60A output current
delivering capability.
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Figurel. Typical Schematic Diagram
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Pinout (Top View)
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Top Mark: GDYxyz (Device code: GDY, x=year code, y=week code, z= lot number code)

Pin Name Pin Number Pin Description
BS1 1 Bootstrap pin for Channell. Connect a 0.1uF ceramic capacitor between
the BS1 pin and the LX1 pin.
Inductor pin for Channell. Connect this pin to the switching node of the
LX1 2,3 .
inductor.
PGND 4,5,6,25,26,27 | Power ground pin.
Inductor pin for Channel2. Connect this pin to the switching node of the
LX2 7.8 .
inductor.
BS? 9 Bootstrap pin for Channel2. Connect a 0.1pF ceramic capacitor between
the BS2 pin and the LX2 pin.
Internal another 3.3V LDO2 output. Power supply for internal driving
VDRV 10 circuits. Decouple this pin to the PGND with at least one 1pF ceramic
capacitor.
Remote sense negative input for Channel2. Connect this pin directly to the
VOS2- 11 negative side of the voltage sense point. This pin is allowed to leave
floating in mode | and III.
Remote sense positive input or feedback pin for Channel2. This pin is
VOS2+/EB2 12 .allowed to leave flgating in mode | and II. If qsing as a feedback pin, the
internal reference is 0.6V. The scale_loop setting should also be matched
with actual output in this condition.
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Pin Name

Pin Number

Pin Description

CFG/RST

13

Signal configure and reset pin. (Phase /Master or Slaver / Frequency
/PFM or FCCM configure pin.) Connect a proper +1% resistor from this pin
to SGND to set the required functions. If this pin floating, the signal will be
configured by PMBus interface. (See table 3) And if this pin pulled low
(resister<1kQ) higher than 10us to reset the output voltage for default
value.

SDA

14

PMBus interface serial data pin. Logic level input/output

SCL

15

PMBus interface serial clock pin. Logic level input.

EN2

16

Enable control for Channel2 in mode II. This pin is internally pulled high by
2.5pA pull-up current. Can be used for setting the input voltage on and off
threshold (adjust UVLO) by using an external bottom divider resistor.
Leave this pin floating is allowed to set channel2 UVLO threshold by
PMBus interface.

PG2

17

Open drain power good indicator for Channel2 in mode Il. This pin will be
no action and allowed to leave floating in mode | and III.

ALERT

18

PMBus ALERT or POWERDOWN pin. It also can be used as a POR pin.

ADDR

19

PMBus address pin. Connect a +1% resistor from this pin to SGND to
select the address of 16 addresses. This pin will also be used for
configuring the VOS1+/FB1 and VOS2+/FB2 as the feedback pin or the
remote sensing pin with different soft-start time. (See table 4)

NC

20,22

No connection, tie directly to the PGND pin or leave it floating.

VBT2

21

Default output voltage configure pin of PMBus for Channel2 in mode II.
Connect a proper +1% resistor between this pin to SGND to select one
output voltage of 16 values. (See table 2) This pin will be no action and

allowed to leave floating in mode | and II

IN2

23,24

Power input pin of Channel2. Decouple this pin to the PGND with at least
2 pieces 10uF ceramic capacitors.

IN1

28,29

Power input pin of Channell. Decouple this pin to the PGND with at least
2 pieces 10uF ceramic capacitors.

SVIN

30

Power input pin of signal control circuit. Decouple this pin to SGND with at
least one 0.1yF ceramic capacitor.

VBT1

31

Default output voltage configure pin of PMBus for mode I/IIl or Channell

in mode Il. Connect a proper +1% resistor between this pin to SGND to
select one output voltage of 16 values. (See table 2)

IREF

32

Reference current set pin. Connect a 49.9 kQ or 121kQ resistor with 1% or
higher accuracy between this pin and SGND to generate the internal
reference current.

PG1

33

Open drain power good indicator for Channell.

CFG1

34

Output scale_loop and delay time configure pin for Channell. Connect a
proper +1% resistor between this pin to SGND to select one output
voltage of 16 values. ( See table 1)

CFG2

35

Output scale_loop and delay time configure pin for Channel2. Connect a
proper +1% resistor between this pin to SGND to select one output
voltage of 16 values. (See table 1) This pin will be no action and allowed

to leave floating in mode | and III.
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Pin Name Pin Number Pin Description
Enable control in mode | and III or enable control for Channell in mode II.
This pin is internally pulled high by 2.5pA pull-up current. It can be used
EN1 36 for setting the input voltage on and off threshold (adjust UVLO) by using
an external bottom divider resistor. Leave this pin floating is allowed to set
channell UVLO threshold by PMBus interface.
Devices clock synchronization pin. Connect these CLK pins together to
CLK 37 share clock. The master device will output the set signal to the slave
device and the clock will be synchronized. Leave this pin floating if not
used.
Current sharing mode set pin. Current sharing signal for two devices
ISH 38 . i o .
stackable operation. For a stand-alone device, leave this pin floating.
Remote sense positive input or feedback pin for Channell. If using as a
VOS1+/FB1 39 feedback pin, the internal reference is 0.6V. The scale_loop setting should
also be matched with actual output in this condition.
Remote sense negative input for Channell. Connect this pin directly to the
VOS1- 40 . ; :
negative side of the voltage sense point.
SGND 41 Signal ground pin. Connect to thermal pad directly.
VCe 42 Internal 3.3_\/ L_DOl output._ Power supply for intern_al contr_ol circuits.
Decouple this pin to SGND with at least one 1uF ceramic capacitor.

Block Diagram
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Figure2. Block Diagram
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Absolute Maximum Ratmgs (Note 1)

IN1, IN2, SVIN, LX1, LX2 ----- - - - -0.3 to 18V
BS1-LX1, BS2-LX2, VCC, VDRV, CFG/RST, CFGl CFG2 VBT1, VBT2 ADDR, SDA SCL, ALERT, IREF, ISH,
CLK |, PG1, PG2, VOSL-, VOS2 —mmmmmmmmm oo oo oo oo oo oo e e e e e e e oo oo -0.3 to 4V
ENL, EN2, —--mmmmmm oo -0.3 to Vin+0.3V
VOS1+/FB1, VOS2+/FB2------ e - - e -0.3 to 9V
Package Thermal Resistance (Note 2)

DA mm e 26°C/W
B30 TOP === e m e e e e e e e e e e m e oo 4°C/W
B30 BOT mmm o 3°C/W
BB mmmm e e e ees memeemesaeeeeenes 8.5°C/W
Junction Temperature Range --------------mmmmmmmmmmmmm oo -160°C
Lead Temperature (Soldering, 10 sec.) 260°C
ESD Rating

HBM (Human Body Model) ------ 2KkV
CDM (Charged Device MoOdel) ---nmmmmmmmm oo oo e oo o e e e +0.7kV

Dynamic Vps for HS and LS MOSFET Tested Down to -1V< 50ns
Dynamic Vps for HS and LS MOSFET Tested Down to -5V< 25ns
Dynamic Vps for HS and LS MOSFET Tested Up to 23V< 25ns
Dynamic Vps for HS and LS MOSFET Tested Up to 26V< 2ns

Recommended Operating Condltlons (Note 3)

I Yo = Lo [ R 3V to 16V
OUT Voltage -----==m-mmmmm oo o oo e 0.4V to 6V
VCC/VDRYV Bias External Voltage ---------mmnmmmmmm oo oo oo e oo 3V to 3.6V
ENL1/EN2 Supply Voltage ------mmmmmmm s oo o oo e e e e e 0V to Vin
Single Phase Maximum Output Current when OUT Voltage < 1.8V 15A
Single Phase Maximum Output Current when OUT Voltage > 1.8V 10A
Junction Temperature Range -40°C to 125°C

Electrical Characteristics

(Vin= 12V, Ta= -40°C~125°C, unless otherwise specified, the values are guaranteed by test design or statistical
correlation.)

Parameter Symbol Test Conditions Min | Typ. | Max Unit
VCC gnd VDRYV are 4 16 Vv
Input Voltage Range Vin Supplied by Internal LDO
VCC and VDRV are 3 16 Vv

Supplied by External 3.3V
?ﬁ:g;‘:fo'{(‘f“t UVLORISING | \/ o misinG._oFT VCC=3.3V, 35H=0xD858 | 2.6 | 275 | 2.9 v

Min Programmable Input

UVLO Rising Threshold VUVLO,RISING, MIN VCC=3.3V, 35H=0xD854 2.6 2.75 2.9 V
e rg%ﬁig?ﬁg&'g@“t VUVLORISING, MAX VCC=3.3V, 35H=0xD953 | 103 | 105 | 107 | V
Default INPUtUVLOFaING | \iyyo puum orr | VCC=33V, 36H=0xD850 | 235 | 25 | 265 | V
mag%%rlﬁ%mﬁﬁfsmgt VUVLOFALLING, MIN VCC=3.3V, 36H=0xD84C | 2.35 | 2.5 | 265 | V
DS _SY26132 Rev. 0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 8
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Parameter Symbol Test Conditions Min | Typ. | Max Unit
Max Programmable Input _ _
UVLO Falling Threshold VUVLO,FALLING, MAX VCC=3.3V, 36H=0xD94B 10.05 | 10.25 | 10.45 V
Shutdown Current IsHDN EN1=Low, EN2=Low 2200 | 4000 MA
Mode I(PFM), EN1=High,
Vre=Vrerx105% 4000 | 6000 MA
Quiescent Current lo Mode II(PFM),
EN1/EN2=High, 4000 | 6000 pA
Vre1/Vre2=VRrerx 105%
Feedback Reference Vv 400mV < Vger < 600mV -1.5 1.5 %
Accuracy REFAC 600mV =Vgrer £ 1500mV -1 1 %
Error Amplifier Offset VEA 3 mV
EN Logic High Threshold VENH 113 | 1.23 | 1.33 \Y
EN Logic Low Threshold VenL 093 | 1.03 | 1.13 \
EN Threshold Hysteresis VENHY 0.1 0.2 0.3 V
Internal EN Pull Up Current | lenpu 0.9 2.3 3.8 MA
Reference Current IRer Rirer=121k 95 | 99 | 103 | MA
. Rcre=91Kk,
Config Voltage Vcre loro=4. 9pA(Typical) 0.446 \
Config Error Amplifier Vv
Offset EA_CFG 4 mv
Config Voltage Range o
Accuracy Vere ac -3 +3 &
All MTP Config Finish Time | tcrg 3 ms
Top FET R Ros(ony1 9.1 | 155 mQ
Bottom FET Ry, Ros(on)2 4 7 | mQ
Switching Frequency fsw RANGE 33H=0x0001 510 600 690 kHz
Power Good High VFB rising, PG from low to o
Threshold VeG H h|gh F2H[5]:1 86 90 94 YoV REE
Power Good Low VFB falling, PG from high o
Threshold Vre.L to low. F2H[4]=1 76 80 84 | %Vrer
Power Good from Low to
ngh Delay When SOft Start tF’G,DLY E5H[51]—00010 0.6 1 14 ms
Programmable Power a1 _
Good Range from Low to tPG,DLY RANGE Egn{gﬂ;ggggg 0 15.5 ms
High Delay When Soft Start )
Output Open Drain VPG1/ VPG2= 3.3V,
Leakage Current into VrG input current to PG1/PG2 0.4 \%
Power Good =2mA
_[I?ﬁ;‘:ls,l:]to%utput uvpP Vuvp DEFAULT F2H[6]=0 71 75 79 %VRer
Output UVP Delay toELAY LVP (Note 4) 0.5 3 5 us
?ﬁ:g‘;go%“tp“t ovP Vovr.oEFAULT F2H[7]=0 113 | 117 | 121 | %Veer
Output OVP Response
Time tove (Note 4) 4 7 10 us
Resolution of V; steps in
linear mode with VEB, RES_LINEAR 1.924 | 1.953 | 1.982 mV
VOUT _COMMAND
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Parameter Symbol Test Conditions Min | Typ. | Max Unit
Resolution of V_; steps in
VID mode (VR12) with VB, RES_VID 4.925 5 5.075 mV
VOUT_COMMAND
g;ttg”t Voltage Transition | /|~ \iron rate | 27H=0x0006 0.897 | 0.997 | 1.097 | mV/us
¥fc1:rce:SLfJ1\0/||ao Rising Vvce RisING 2.4 2.65 2.9 Vv
VCC UVLO Hysteresis Vvce Hys 0.15 0.3 0.45 Vv
VCC Regulator Output _
Voltage Vce lvcc=0mA 3.17 3.3 3.43 \Y
VCC Load Regulation Vcc_Rrec lvec=10mA 0.5 15 %
xa;\éfegu'ator R AV Ivorv=0MA 312 | 33 | 348 | Vv
VDRYV Load Regulation VDRV_REG lvorv=70mA 15 3 %
. lour>10A per device -10 10 %
I -
Current Sharing Accuracy SH,ACC lour<10A per device 1 1 A
Output Current Over
I 46H=0xE120
Current Fault Threshold OUT-OCFAULTLIMIT 18 A
Output Current Over S o
Current Fault Accuracy locace lour210A 10 &
D6H[3:2]=10 21 25 29 A
imi ILim,ToP
Top FET Current Limit Programmable range 15 30 A
. D6H[1:0]=10 13 16 19 A
ILim,
Bottom FET Current Limit LM, BOT Programmable range 8 20 A
Low Side Negative Current | | D6H[4]=0 -7 56 | -4.2 A
Limit ’ D6H[4]=1 -12 -10 -8 A
Over Temperature Fault .
Limit of Analog Design Tor_FauLt AL 160 C
Default setting .
g\r/rﬁ'[ Temperature Fault Tor FauLT AFH=0x0091 135 145 C
Programmable range 125 160 °C
. Default setting .
O.ve.r Temperature Warning Tor warN 51H=0X006E 100 110 C
Limit Programmable range 100 130 °C
Internal Over Temperature .
. | Tornvs 13 18 | 23 C
Fault, Warning Hysteresis
: : tss Default setting
Soft-start time 61H=0x0001 1.7 2 2.3 ms
Min Programmable Soft tss 61H=0x0000 0.85 1 115 ms
Start Time
Max Programmable Soft tssMAX 61H=0x0007 34 40 46 ms
Start Time
Default settin
Turn on Delay Time ton,DELY 60H:0x00009 0 01 0.4 ms
'\D"'erl‘ai’/??nf;mmab'e Tumon | ety 60H=0x0000 0 | 01 | 04 | ms
Max Programmable Turn
on DelaygTime toN,DELY,MAX 60H=0x000F 85 100 115 ms
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Parameter Symbol Test Conditions Min Typ. | Max Unit
Default setting
Turn-off Time torr 65H=0x0000 0 ms
(Function disable)
. 65H=0x0001
Min Programmable Turn off torr,MIN For Vour=1V, Cout<300uF 0.112 ms
Time (Note 4)
g/lf?z(rilfnrggrammable Turn toFF,mMAX 65H=0x0007 17 20 23 ms
. Default setting
Turn off Delay Time toFF DELY 64H=0x0000 0 ms
I\D/lg:azr.?_?r'r’]aemmable Turn off toFF,DELY,MIN 64H=0x0000 0 ms
(I;/If%;l:yg_rr?::g]able Turn toFFDELY,MAX 64H=0x0007 34 40 46 ms
Min ON Time ton_MIN (Note 4) 60 80 ns
Min OFF Time torr_mIN (Note 4) 110 130 ns
Output Voltage
Me:fsuremen% Range Mvour, rRaNGE 0 6.5 \%
Output Voltage
Measurement Range Mvour, acc Vour=0.6V 15 %
Accuracy
Output Voltage
Measurement Bit MvouT, LsB_LINEAR 1.953 mV
Resolution of linear mode
Output Voltage
Measurement Bit Mvour, LsB_viD 5 mV
Resolution of VID mode
Input Voltage
Measurement Range Mvin, acc Vin=12V 15 %
Accuracy
Input Voltage
Measurement Bit MvIN, LSB_LINEAR 31.25 mV
Resolution of linear mode
Output Current
Measurement Range Miour, rance 0 20 A
Output Current
Measurement Range Miourt, acc 10 %
Accuracy
Output Current
Measurement Bit Miour, LsB 62.5 mA
Resolution
Internal Junction
Temperature Measurement | Mty, ranGE -40 165 ‘C
Range
Internal Junction
Temperature Measurement | MTJ, ACC -5 5 ‘C
Accuracy
Internal Junction
Temperature Measurement | Mrj, Lss 1 °C
Bit Resolution
PMBus COMPATIBLE INTERFACE
PMB_DATA/PMB_CLK VPMB_DATA, IH, 1.35 v
Input Voltage High VPMB_CLK, IH, '
DS _SY26132 Rev. 0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 11
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Parameter Symbol Test Conditions Min | Typ. | Max Unit
PMB_DATA/PMB_CLK VPMB_DATA, IL,

~ — 0.8 \%
Input Voltage Low VPMB_CLK, IL
Input High Level Current IPMB_DATA, IH, Veme_pata / Ve clk = 3.6 10 10 A
into PMB_DATA/PMB_CLK | Ipms_cLk, i v H
Input Low Level Current IPMB_DATA, IL, - }
into PMB_DATA/PMB_CLK | Ipms_cik, it Vews_oata / Vewe_cik = 0V 10 10 WA
Output Low Level Open _ .
Drain Leakage Current into | Vpms_paTa, oL \Plll\N/Ié 4D?A\'/I' An_plit ;ﬂrent o 0.4 \Y
PMB DATA — B
Output Low Level Open _ .
Drain Leakage Current into | Vswme_aLRT, oL XFE_R‘}I'.S—VA Irr;rxjt current to 0.4 \%
SMB_ALRT B
PMBus Operation
Frequency Range femBus Slave Mode 10 1000 kHz

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: Based on JESD5-7, 4 layers PCB with 6 thermal vias.

Note 3: The device is not guaranteed to function outside its operating conditions.

Note 4: Guaranteed by design.
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Typical Performance Characteristics
(TA=25°C, ViNn=12V, Vour=0.7~5.5V, L=0.22uH, unless otherwise specified.)

Efficiency vs. Output Current
(mode 1+1, FCCM, V0=0.7V, fsw=600kHz,

L=0.22uH/PCMB104T-R22MS)

Efficiency vs. Output Current
(mode 1+1, FCCM, Vo=2V, fsw=600kHz,

L=0.22uH/PCMB104T-R22MS)

© 2022 Silergy Corp.
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Output Ripple Output Ripple
(Vin=12V, Vour=0.7V, lLoap=0A, 1+1 mode, PFM) (Vin=12V, Vour=0.7V, lLoap=0A, 1+1 mode, FCCM)
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Short Circuit Protection

Short Circuit Protection
(Vin=12V, Vour=5V, | oap=40A~short, 4+0 mode, FCCM)

(Vin=12V, Vour=2V, lL.oap=20A~short, 2+0 mode, FCCM)
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Shutdown from EN
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Design Consideration.
CONFIG1/2 Programmable

The CFG1/2 pin can be used for programming the default output scale_loop and timing delay for channell/2.
Through the resistor connect these pins to SGND to select the state for scale_loop and turn on delay time. All
these setting are allowed to change after all pins configuration complete through PMBus. Besides, connecting
these pins to VCC will programmable the states by MTP directly.
The resistor should be 1% tolerance or better, avoid result in adjacent states suggested for each digit value are
shown in Table 1.

Table 1. Required CFG1/2 Resistors

State RCONFIGl,Z(kQ) Working Information
Scale Loop Turn on_delay(ms)

1 Short to SGND 1 2
2 10 1 4
3 20 1 8
4 30 1 12
5 39.2 1 20
6 49.9 1 40
I 61.9 0.5

8 69.8 0.5 4
9 80.6 0.5

10 91 0.5 12
11 105 0.5 20
12 121 0.5 40
13 140 0.25

14 162 0.25 4
15 180 0.25

16 200 0.25 12
17 232 0.25 20
18 Short to VCC MTP configure

Phase Shedding Operation (In mode I & HI condition)

Through the PMBus command MFR_PHASE_CNTL(F4h), the phase numbers are allowed to program for multi-
phase application.

Soft Start
The soft start time can be programmed through PMBus command TON_RISE.

Pre-bias Start up

The devices prevent current from being discharged from the output during start-up, when a pre-biased output
condition exists. If the output is pre-biased, no LX pulses occur until the internal soft-start voltage rises above the
feedback voltage. This approach prevents the sinking of current from a pre-biased output, and ensures the
output-voltage start-up and ramp-to-regulation sequences are smooth and monotonic.
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Ramp Compensation

The SY26132 is designed for wide input and output voltage range. The internal ramp compensation is used for
avoiding out of control when the duty cycle is close to 50% in 2-phases condition or 25% in 4-phases condition.
The ramp amplitude can be set through PMBus command.

In single phase operation, the ramp compensation does not need.

VBOOT:2 Programmable

The output voltage can be programmed by the VBT1/2 pin.

The VBT1/2 pin sets voltage range (0~1.5V) with the default scale_loop value 1. The suggested resistors for
each state are shown in Table 2. The 1% tolerance resistor is recommended, which help to select the accurate
output voltage of these 16 outputs.

All these setting are allowed to change after all pins configuration complete through PMBus. Besides, connecting
these pins to VCC will programmable the states by MTP directly.

Table 2. Required VBT1/2 Resistors

Programmable
State Rvet(kQ) [Vout_Scale Loop VOUT_COMMAND*
VOUT SCALE LOOP(V)
1 10 1 0
2 20 1 0.5
3 30 1 0.6
4 392 1 0.65
5 49.9 1 0.7
6 61.9 1 0.75
7 69.8 1 0.8
8 80.6 1 0.826
9 91 1 0.85
10 105 1 0.9
11 121 1 1.0
12 140 1 1.05
13 162 1 1.1
14 180 1 1.2
15 200 1 1.25
16 232 1 15
17 Short to VCC NA MTP configure

DS _SY26132 Rev. 0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 18
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CONFIG Pin Function

The CFG pin will be used for setting the working state in different devices. The devices each have 18 possible
states (0 through 17 in decimal) that can be assigned by connecting a resistor from the CFG pin to SGND,
contains the master/slaver, configuration frequency, phase number and light load working mode information. All
these setting are allowed to change after all pins configuration complete through PMBus. Besides, connecting
these pins to VCC will program the states by MTP directly, and the master/slaver signal will be allowed to
program in this condition.

SY26132

These states selection resistors must be 1% tolerance or better. Using resistors other than the recommended
values can result in devices responding to adjacent states. The E48 series resistors with no worse than 1%
tolerance suggested for each state value are shown in Table 3.

Table 3. Required CFG Resistors

Working Information
state | Reonria(k@) Rierl0) Master/slaver | Phase | PFM/FCCM Ch%nv\:]/illglz/Z):
0 10 2+0 PFM 600/600
1 20 2+0 PFM 1000/1000
2 30 2+0 FCCM 600/600
3 39.2 2+0 FCCM 1000/1000
4 49.9 1+1 PFM 600/600
5 61.9 1+1 PFM 1000/1000
121 NA

6 80.6 1+1 FCCM 600/600
7 91 1+1 FCCM 1000/1000
8 121 1+1 PFM 600/1000
9 140 1+1 PFM 1000/600
10 180 1+1 FCCM 600/1000
11 232 1+1 FCCM 1000/600
12 10 4+0 PFM 600/600
13 20 440 PFM 1000/1000
14 30 Master 4+0 FCCM 600/600
15 39.2 499 4+0 FCCM 1000/1000
16 49.9 4+0 PFM 600/600
17 61.9 4+0 PFM 1000/1000
18 80.6 Slaver 4+0 FCCM 600/600
19 91 440 FCCM 1000/1000
20 S?/ocrtcto NA MTP configure

Especially, as shown in the picture below: This pin will also be used for resetting the VOUT_COMMAND (21h)
for default value which setting by the VBT1/VBT2 pin or MTP, and the output voltage transients according to the
VOUT_TRANSITION_RATE (27h). After the IC enabled, shorting the CFG pin to ground delay with 10us (falling-
edge trigger) at least to do reset action.
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VIN /
vCce : VCC-UVLO

CFG/RST —— L |
EN | Voot Vboot

Vout—commandlo Slew rate defined
VOUT us by CMD27h

PG#

PMBus Address

The PMBus specification requires that each device connected to the PMBus have a unique address on the bus.
The devices each have 16 possible addresses that can be assigned by connecting a resistor from the ADDR pin
to SGND. Especially, short the ADDR to SGND or VCC will disable the PMBus interface control and enable the
feedback function for VOS+/FB1,2. Besides, short the ADDR to SGND through one 10kQ or 232kQ resistor will
also disable the PMBus interface control, but enable the VOS+/FB1,2 as the output voltage remote positive sense
pin. These address selection resistors must be 1% tolerance or better. Using resistors other than the
recommended values can result in devices responding to adjacent addresses. The E48 series resistors with no
worse than 1% tolerance suggested for each state value are shown in Table 4.

Table 4. Required Address Resistors

State | Ryypr(KQ) | SS_Time(ms) | Address Programmable VOS+/FB ,
Short to
1 FB
SGND (No PMBus)
2 10
2
3 20 41h
4 30 42h
5 39.2 43h
6 49.9 44h
7 61.9 45h VOS+
8 69.8 46h
9 80.6 MTP configure 47h
10 91 48h
11 105 49h
12 121 4A
13 140 4Bh FB
14 162 4Ch
15 180 4Dh
VOS+
16 200 4 4Eh
17 232
18 |Shortto VCC No PMBus FB
DS _SY26132 Rev. 0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 20
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Differential Remote Sense (VOS+/FB, VOS-)

VOS+/FB and VOS- may be used as a differential feedback connection directly to the output capacitor or main
load connection. This helps to compensate for DC losses in the PCB at high output currents. The pair of the
remote sense trace should be kept in low impedance to achieve the best performance.

SY26132

For internal feedback mode, the ADDR pin should be connected to GND with corresponding resistors. Thus, the
VOS+ pin and VOS- pin connect directly to output capacitor and output voltage is set by software or the VBT pin.

VOUT

Cour
VOS+/FB ’l
VOS-

For external feedback mode, the ADDR pin should be connected to GND with 140k resistor or short to
GND/VCC. Thus, the output voltage is decided by Ry and R and the reference voltage is 0.6V. Ry and R,
should be located very close to FB, which is noise sensitive. To minimize the power consumption under
light loads, it is desirable to choose large resistance values for both Ry and R.. A value between 10kQ and
1MQ is strongly recommended for both resistors. Meanwhile, the scale_loop setting should also be matched
with actual output in this condition according to the table in VOUT_COMMAND(21h). The scale_loop can be set
by Rconrici,2 Or software.

A A

Vour = O.6><(l+%)

L

Vour

VOS+/FB

VOS-

A A

Over Temperature Warning Function

According to the ADDR pin, if there without PMBus interface, pull the SDA pin to high through an external
resistor, it will be pulled low if the over temperature warning (OTW) signal coming.

Power down Function

The ALERT pin is open drain output used for POR, ALERT or Power down function through an external pull-up
resistor connecting to VCC. During start-up, the initial state of this pin is pulled low. Both two outputs are power
good ok and keep 200ms, this pin will be pulled high (POR indicator). After the POR function is complete, this
pin can be configured to ALERT or POWE RDOWN function by PMBus. If this pin configured to ALERT function,
it will be pulled low for fault signal until the fault signal be cleared.

If this pin configured to POWER DOWN function, this pin is always keep high under normal operation. If one rail
output abnormal caused power good pull low, this pin will be pulled low after 10us delay. If this pin is pulled low
and exceeded 5ps, two outputs will be powered down as PMBUS configured. With one hic-cup off time of 200ms
allowed the two outputs to restart.
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VIN /

Voutl

Vout2 S/ N\ L

_ 200ms 200ms

Hic—cup 200ms
POR1 ° ~

200ms
200ms

POR2 <
| 10ys
POR— us>] <
POWER_DOWN —

delay

>
Ton_rise

Black Box Function

The SY26132 supports the black box function with faults location for system debugging. When the output
voltage is abnormal to trigger UVP, the fault incident will be recorded in one black box subfile. The subfile of
black box includes the fault time, fault type and fault environment.

The fault time will be got through the system time register MFR_SET_SYS _TIME (FAh). Then to get the
absolute time, the host system need service time every 1 minutes. If the host system does not support the time
service, this register will support the record times.

The fault type includes the STATUS VOUT(7Ah), STATUS IOUT(7Bh), STATUS_INPUT(7Ch) and
STATUS_TEMPERATURE (7Dh).

The fault environment records the definite value for the fault incident, which includes the input voltage get
through the register READ_VIN(88h), the output voltage get through the register READ_VOUT(8Bh) and the
output current get through the register READ_I0UT(8Ch).

An independent MTP is used for recording the faults information in black box and 4 subfile support. When all
these subfile are saturation, the new fault record will be allowed to cover from the second one, the oldest one will
be reserved persistent unless the clear command by MFR_ BBOX_CLEAR (EDh). Then, there always keep one
earliest record and three newest records in the black box. The black box support cyclable recording ability 1
thousand times.

When extracting the black box data, firstly, get the total frame number from register
MFR_READ_BBOX_FRAME_NUM (EFh), then select the required frame Id from
MFR_WRITE_BBOX_FRAME_ID (EAh) and read the corresponding data through register
MFR_READ_BBOX_FRAME_DATA (EBh). All these black box records can be cleared by command through
register MFR_BBOX_CLEAR (EDh).

PMBus 1.3 Compatible Interface

The SY26132 integrates a PMBus 1.3 compatible interface. To ensure compatibility with a wide range of system
processors, the PMBus interface supports bus speeds of up to 1IMHz and uses standard PMBus 1.3 commands.
The SY26132 always operates as a slave device, and be 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.

When communicating with multiple devices using the PMBus interface, each device must have its own unique
address so the host can distinguish between the devices. The 7th-bit device address of the SY26132 is selected
by the ADDR pin, as shown in the table 4.
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The PMBus interface is fully functional after VCC and VDRYV is above UVLO threshold.

PMBus Interface Timing Diagram:

PMB_DATA (_\
ﬁ N
taur
[
PMB_CLK
tosTA tsoLn
START REPEATED START STOP START
CONDITION CONDITION CONDITION ~ CONDITION

START and STOP Conditions:

The START condition is a HIGH to LOW transition of the PMB_DATA line while PMB_CLK is HIGH. The STOP
condition is a LOW to HIGH transition on the PMB_DATA line while PMB_CLK is HIGH. A STOP condition must
be sent before each START condition. The PMBus master always generates the START and STOP conditions.

START STOP
CONDITION CONDITION

Data Validity:
The data on the PMB_DATA line must be stable during the HIGH period of the PMB_CLK, 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 PMB_CLK line is LOW.
PMB_DATA / r r X : N \

1
PMB_CLK 4/_\_/7 —

1 DATA LINE 1CHANGE1
STABLE OF DATA
DATAVALID  ALLOWED

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

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

All transactions start with a control byte sent from the PMBus master device. The control byte begins with a
START condition, followed by 7-bits of slave address and one R/W bit. The R/W bit is O for a write or 1 for a
read. If the slave device on the PMBus recognize its address, it will acknowledge by pulling the PMB_DATA line
low for the last clock cycle in the control byte. If no slave exist at that address or is not ready to communicate,
the data line will be 1, indicating a Not Acknowledge condition. Once the control byte is sent, and the SY26132
acknowledges it, the 2nd byte sent by the master must be a command code. Once the SY26132 receives a
command code byte it responds with an Acknowledge. If a STOP condition is detected, the SY26132 processes
the execution commands immediately.

DS _SY26132 Rev. 0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 24
© 2022 Silergy Corp. All Rights Reserved.



SY26132

SI/IERGY

Send Comand
Write One Byte Data and Write One Byte Data with PEC

Read One Byte Data and Read One Byte Data with PEC
A DATA
BYTE
A A DATA PEC
BYTE

Write One Word Data and Write One Word Data with PEC

Read One Word Data and Read One Word Data with PEC

LOW DATA HIGH DATA
BYTE BYTE

Block Read and Block Read with PEC

A A A Byte Count Data Byte
=N 1
Data Byte
N

I

>

=
>

=

=

LOW DATA HIGH DATA
BYTE BYTE

Data Byte

A | Byte Count I Data Byte I Data Byte I o
=N 1 2

© 2022 Silergy Corp.

Data Byte I PEC .
N
S| START ACKNOWLEDGE Sr REPEATED START [ DRIVEN BY THE MASTER
P | stop N NO ACKNOWLEDGE || DRIVEN BY SLAVE
Data Transmission
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Supported PMBus Command Code and Default Value:

Command Transaction Number Default Default Value
Command Name of Data . MTP
Code Type Bvtes Behavior CH.1 CH.2
y (Page0) | (Pagel)
All commands
00h PAGE R/W w/PEC 1 address 0x00
Channel 1
Enable
01h OPERATION RW W/PEC | 1 0x80 0x80 | YES
regulator
Enable
Operation
02h ON_OFF_CONFIG RW W/PEC command, EN 1Eh 1Eh | YES
control and
toff_dealy
Send Byte .
03h CLEAR_FAULTS IPEC 0 Write-only N/A
Enable writes to
10h WRITE_PROTECT RW W/PEC | 1 il commande 0x00
11h STORE_DEFAULT ALL send Byte | Write-only N/A
W/PEC
12h RESTORE_DEFAULT ALL \i%‘gc Byte | Write-only N/A
19h CAPABILITY R W/PEC 1 0xDO
All  bits may
1Bh SMBALERT_MASK RIW W/PEC | 2 assert 0x0000 YES
SMBALERT
20h VOUT_MODE RW WIPEC | 1 kl'z_egar mode, ox17 YES
21h VOUT COMMAND RW W/PEC | 2 0.6V, 0x0133 | 0x0133 | YES
- Linear mode
24h VOUT_MAX R W/PEC 2 1.5V, 0x0300 | 0x0300 | YES
Linear mode
27h VOUT_TRANSITION_RATE RIW WIPEC | 2 Bit field: 0x0006 | 0x0006 | YES
0.997mV/us
29h VOLTAGE_SCALE_LOOP RW W/PEC | 2 Bit field: OxFO04 | OxF004 | YES
- - Scale_loop=1
2Bh VOUT_MIN RW W/PEC | 2 0.4V, 0x00CD | 0x00CD | YES
Linear mode
33h FREQUENCY SWITCH RIW WIPEC | 2 Bit field:600kHz | 0x0001 | 0x0001 | YES
35h VIN_ON RW W/PEC | 2 2.75V 0xD858 | 0xD858 | YES
36h VIN_OFF R/W W/PEC | 2 2.5V 0xD850 | 0xD850 | YES
39h IOUT CAL OFFSET RW W/PEC | 2 0 OxE000 | OXE000 | YES
46h IOUT OC_FAULT LIMIT RW W/PEC | 2 18A OxE120 | OxE120 | YES
4Fh OT_FAULT_LIMIT RW W/PEC | 2 145°C 0x0091 YES
51h OT_WARN_LIMIT RIW W/PEC | 2 110°C 0x006E YES
55h VIN OV _FAULT LIMIT RW WIPEC | 2 18V OxDA40 YES
58h VIN_UV_WARN LIMIT RIW WIPEC | 2 3V 0xD860 | 0xD860 | YES
60h TON DELAY R/W W/PEC | 2 Bit field:0.1ms | 0x0000 | Ox0000 | YES
61h TON RISE R/W W/PEC | 2 Bit field:2ms 0x0001 | 0x0001 | YES
62h TON_MAX_FAULT LIMIT RW W/PEC | 2 Oms 0x0000 | 0x0000 | YES
64h TOFF DELAY RIW WIPEC | 2 Bit field:0ms 0x0000 | 0x0000 | YES
65h TOFF_FALL RW W/PEC | 2 I‘?r'rtm field: - No | 0000 | 0x0000 | YES
78h STATUS_BYTE R W/PEC 1 Real-time - -
— Status
79h STATUS_WORD RWPEC |2 Real-ime - - B-
Status Box
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. Number Default Value
Command Command Name Transaction of Data Defaul_t MTP
Code Type Bvtes Behavior CH.1 CH.2
y (Page0) | (Pagel)
Real-time B-
7Ah STATUS_VOUT R W/PEC 1 Ctats - - Box
7Bh STATUS_IOUT R W/PEC 1 Real-time - - B-
Status Box
Real-time B-
7Ch STATUS_INPUT R W/PEC 1 A - - Box
7Dh STATUS_TEMPERATURE R W/PEC 1 Real-time - B-
Status Box
7Eh STATUS_CML R W/PEC 1 Real-time -
Status
80h STATUS_MFR_SPECIFIC R W/PEC 1 Real-time - -
Status
Real-time B-
88h READ_VIN R W/PEC 2 A LINEAR11 Box
Realtime LINEAR | LINEAR | o
8Bh READ_VOUT R W/PEC 2 ctatus or | 1lor | o°
VID VID
Real-time LINEAR | LINEAR | B-
8Ch READ_IOUT R W/PEC 2 A 11 11 Box
8Dh READ_TEMPERATURE_1 R W/PEC 2 S;‘"’t‘t;'me LINEAR11
ASCII13”
98h PMBus_REVISION R W/PEC 1 (PMBus 1.3) 0x33h,
1(byte)+
99h MFR_ID R W/PEC 2catay | SY -
9Ah MFR_MODEL R W/PEC L(byte)+ -
- 8(data)
9Bh MFR_REVISION (Not open to R W/PEC 1(byte)+ D _
customers) 1(data)
1(byte)+
9Ch MFR_LOCATION R W/PEC
4(data)
9Dh MFR_DATE R W/PEC L(byte)+
8(data)
D5h MFR_LOOP_OPTION RW W/PEC | 1 Default ~ loop | 5g 0x58 | YES
parameters
Neg:-6A,
D6h MFR_CURRENT_LIMIT RW W/PEC | 1 DkosAlvalen | OOA | O0X0A | YES
D7h MFR_RAMP_COMPENSATION RW W/PEC | 1 ggr‘;‘;"vu't: Ramp 0x03 YES
DAh MFR_CURRENT BALANCE GAIN | RW wW/PEC | 1 GM_CB: 0x58 | 0x58 | YES
R/W Default POR
E5h MFR_POWER_DOWN_EN WIPEC 1 function 0x04 YES
R/W Default  dual-
E6h MFR_PHASE_CFG WIPEC 1 rail. PEM 0x00 YES
EAh MFR_WRITE_BBOX_FRAME_ID | RW w/PEC | 2 %‘?fg“'t frame 0x0000
2(byte Real-time
EBh MFR_READ_BBOX_FRAME_DATA | R w/PEC ID)+ AV -
32(data) '
EDh MFR_ BBOX_CLEAR fv/eggc BYte | o Write-only NA
EFh MFR_READ_BBOX_FRAME_NUM | R w/PEC 2 4
OVP:117%,
- 0,
Foh MFR_ SET_OV/UV/PG THD RIW 1 %PJ_ZS‘; " 0x30 0x30 | YES
wW/PEC PG_L:80%
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. Number Default Value
Command Transaction Default
Code Command Name Type gf teD:ta Behavior CH.1 CH.2 MTP
y (Page0) | (Pagel)
Disable phase
R/W control, single
F4h MFR_PHASE_CTRL W/PEC 1 phase 0x00 YES
operation
R/W Real-time B-
FAR MFR_SYS_TIMER w/PEC 4 Status i Box
PAGE (00h)

The PAGE command provides the ability to configure, control, and monitor through only one physical address
both channels of the SY26132.

Command PAGE

Format Unsigned binary

Bit 7 6 5 4 3 2 1 0
Access riw r r r r r r riw
Function PA X X X X X X PO
Default 0 0 0 0 0 0 0 0

The default value is 00h.
PA,PO [7.0] bits

These bits are commands address setting for two channels. The default for these bits are 00b.

Bit value Action
00 All commands address the first channel

01 All commands address the second channel

10 lllegal input - ignore this write, take no action

11 All commands address both channels

If PAGE = 81h, then read commands point to PAGEO always.
OPERATION (01h)

The OPERATION command turns the device output on or off in conjunction with input from the EN1/EN2 signal.
It is also a paged register used for setting the two channels with the upper or lower margin voltages. In order to
access OPERATION register for channel 1 of the SY26132 device, PAGE must be set to 0. In order to access
OPERATION register for channel 2 of the SY26132 device, PAGE must be set to 1. For simultaneous access of
channels 1 and 2, PAGE command must be set to 81. If the channel is configured as a SLAVE, this command is
allowed to write for that channel, but no response for the device.

This OPERATION command is also used for re-enabling the converter after a fault-triggered shutdown. Writing
an off command followed by an on command clears all faults. Writing only an on command after a fault-triggered
shutdown will not clear the fault registers.
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Command Operation

Format Unsigned binary

Bit 7 6 5 4 3 2 1 0

Access riw rhw r r r r r r
Power

Function ON Down X X X X X X
Delay

Default 1 0 0 0 0 0 0 0

ON bit

Bit [7] controls whether the PMBus device output is on or off.
If bit [7] is cleared (equals 0), then the output is off.
If bit [7] is set (equals 1), then the output is on.

Power Down Delay bit

Bit [6] controls the power down behavior.

If bit [7] is set (equals 1), then bit [6] is ignored.

If bit [7] is cleared (equals 0), then:

« If Bit [6] is cleared (equals 0), then the output is turned off immediately and any power down sequencing
commands are ignored

« Else if Bit [6] is set (equals 1), then the device powers down following the values set in the TOFF_DELAY and
TOFF_FALL command.

The default value is 80h with on command, if turn off the regulator can set this command to off with value of 00h.

ON OFF CONFIG(02h)

The ON_OFF_CONFIG command configures the combination of the EN1/2 pin input and serial bus commands
needed to turn the unit on and off. This includes how the unit responds when input voltage is applied.

It is a paged register. In order to access this register for channel 1 of the SY26132 device, PAGE must be set to
0. In order to access this register for channel 2 of the SY26132 device, PAGE must be set to 1. For simultaneous
access of channels 1 and 2, PAGE command must be set to 81. If the channel is configured as a SLAVE, this
command is allowed to write for that channel, but no response for the device.

Command ON_OFF_CONFIG

Format Unsigned binary

Bit 7 6 5 4 3 2 1 0
Access r r r riw riw riw riw riw
Function X X X pu cmd ctrl pol Off
Default 0 0 0 1 1 1 1 0

The default value is 1Eh.
Pu(Power up) bit

The pu bit sets the default to either operate any time power is present or for power conversion to be controlled
by the EN1/EN2 pin and PMBus OPERATION command. This bit is used in conjunction with the ctrl, cmd, and
on bits to determine start up.
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Bit value Action

0 Device powers up any time power is present regardless of state of the EN1/2 pin.

1 Device does not power up until commanded by the EN1/2 pin and/or OPERATION command
as programmed in bits [3:0] of the ON_OFF_ CONFIG register.

Cmd(Command) bit

The cmd bit controls how the device responds to the OPERATION command. This bit is used in conjunction with
the ctrl, pu, and on bits to determine start up.

Bit value Action
0 Device ignores the “on” bit in the OPERATION command.
1 Device responds to the “on” bit in the OPERATION command.

Ctrl(Control) bit

The ctrl bit sets the EN1/2 pin response. This bit is used in conjunction with the cmd, pu and on bits to determine
start up.

Bit value Action

0 Device ignores the EN1/2 pin. Power conversion is controlled only by the OPERATION
command.

1 Device requires the EN1/2 pin to be asserted to start the unit.

Pol bit

The pol bit controls the polarity of the EN1/2 pin. For a change to become effective, the contents of the
ON_OFF_CONFIG register must be stored to nonvolatile memory using the STORE_DEFAULT_ALL command
and the device power cycled. Simply writing a new value to this bit does not change the polarity of the EN1/EN2

pin.

Bit value Action

0 EN1/2 pin is active low.

1 EN1/2 pin is active high.

Off bit

The Off bit sets the turn off action when the converter is commander off through external EN pin.

Bit value Action

0 Use the programmed turnoff delay (TOFF_DELAY) and turnoff fall (TOFF_FALL).

1 Immediately turn off the output (not honoring the programmed turnoff delay
(TOFF_DELAY) and turnoff fall (TOFF_FALL).
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Pu bit —[>o—3_

Cmd bit Ctrl bit

T Power Up
—2

VIN b
UvLO

OPERATION[7]

EN Pin
Pol bit

Power up Logic Diagram

CLEAR FAULTS (03h)

The CLEAR_FAULTS command is used for clearing any fault bits that have been set. This command clears all
bits in all status registers simultaneously. At the same time, the device negates (clears, releases) its
SMBALERT# signal output if the device is asserting the SMBALERT# signal.

The CLEAR_FAULTS command does not cause a unit that has latched off for a fault condition to restart. The
converter restart must be done by issuing an OPERATION command after the fault condition is cleared. This
command is written only. There is no data byte for this command.

WRITE PROTECT(10h)

The WRITE_PROTECT command is used for controlling writing to the device. The intent of this command is to
provide protection against accidental changes. This command is not intended to provide protection against
deliberate or malicious changes to a device’s configuration or operation.

All supported commands may have their parameters read, regardless of the WRITE_PROTECT settings.

Command WRITE_PROTECTION

Format Unsigned binary

Bit 7 6 5 4 3 2 1 0

Access riw riw riw X X X X X

Function Bit7 Bit6 Bit5 X X X X X

Default 0 0 0 0 0 0 0 0

The default value is 00h.

Bit5

Bit value Action

0 Enable all writes as permitted in bit6 or bit7

1 Disable all writes except the WRITE_PROTECT, OPERATION, PAGE, ON_OFF_CONFIG
and VOUT_COMMAND. (bit6 and bit7 must be 0 to be valid data).

Bit 6

Bit value Action

0 Enable all writes as permitted in bit5 or bit7.

1 Disable all writes except for the WRITE_PROTECT, PAGE and OPERATION commands.
(bit5 and bit7 must be 0 to be valid data).
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Bit7

Bit value Action

0 Enable all writes as permitted in bit5 or bit6.

1 Di?glb(;e aI)I writes except for the WRITE_PROTECT command. (bit5 and bité must be 0 to be
valid data).

STORE_DEFAULT_ALL(11h)

The STORE_DEFAULT_ALL command stores all of the current storable register settings in the EEPROM
memory as the new defaults on power up.

It is permissible to use this command while the device is switching. Note however that the device continues to
switch but ignores all fault conditions until the internal store process has completed. Issuing
STORE_DEFAULT _ALL also causes the device to be unresponsive through PMBus for a period of
approximately 100ms.

RESTORE_DEFAULT_ALL(12h)

The RESTORE_DEFAULT_ALL command restores all of the storable register settings from EEPROM memory
to those registers which are unprotected according to current setting of WRITE_PROTECT.

CAPABILITY(19h)

This command provides a way for a host system to determine some key capabilities of the device.

This command is read only.

Command CAPABILITY
Format Unsigned binary
Bit 7 6 5 4 3
Access r r r r r
Function PEC Max. bus speed Alert X
Default 1 1 0 1 0

The default value is DOh.

The default values indicate that the device supports packet-error checking (PEC), a maximum bus speed of
1MHz (SPD) and the SMBus alert-response protocol using SMBALERT.

SMBALERT MASK (1Bh)

The SMBALERT_MASK command can be used to prevent a warning or fault condition from asserting the
SMBALERT# signal.

The bits in the mask byte align with the bits in the corresponding status register.

The valid STATUS_x command codes include:

STATUS_VOUT

STATUS_IOUT

STATUS_INPUT

STATUS_TEMPERATURE

STATUS_CML

STATUS_MFR_SPECIFIC

DS SY26132 Rev. 0.9
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SMBALERT_MASK Command Packet Format

Retrieving the SMBALERT_MASK Setting

N

SMBALERT_MASK Code

For example if the STATUS_TEMPERATURE command code were sent with the mask byte 01000000b, then an
Over temperature Warning condition would be blocked from asserting SMBALERT#.

VOUT MODE(20h)

The data byte for the VOUT_MODE command is one byte that consists of a three bits Mode and a five bits Parameter.

Command VOUT_MODE

Bit 7 6 5 4 3 2 1 0
Access riw riw riw riw riw riw riw riw
Function MODE Exponent

Default 0 0 0 1 0 1 1 1

The default value is 17h.

Mode bit:

Value fixed at 000, linear mode

Exponent bit:

Value fixed at 10111, Exponent for linear values is -9(equivalent of 1.953mV/count).
Besides, this command can be defined as VID mode, the value is 21h.

Mode bit:

Value fixed at 001.

Exponent bit:

Value fixed at 00001.Except the data 0x17 and 0x21 for this command, others will be invalid.

VOUT COMMAND(21h)

VOUT_COMMAND causes the device to set its output voltage to the commanded value. The data bytes are a 16
bits unsigned integer as the mantissa. VOUT_COMMAND and VOUT_SCALE_LOOP together determine the
feedback reference voltage: VOUT_COMMAND* VOUT_SCALE_LOOP.

It is a paged register. In order to access this register for channel 1 of the SY26132 device, PAGE must be set to
0. In order to access this register for channel 2 of the SY26132 device, PAGE must be set to 1. For simultaneous
access of channels 1 and 2, PAGE command must be set to 81. If the channel is configured as a SLAVE, this
command is allowed to write for that channel, but no response for the device.
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VOUT_SCALE_LOOP VOUT_RANGE(Volts) VOUT_COMMAND data valid range in
linear mode
1 04tol.5 205to 768
0.5 0.8t03 410 to 1536
0.25 16to6 820 to 3072
Command VOUT_COMMAND
Format Linear, unsigned binary
Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r rw | riw | riw | riw | riw |riw | riw | riw | riw | riw | riw | riw
Function Mantissa
Default 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 1

The default value is 0133h (0.6V)

Vout=Y x 2N

Where

Y is the mantissa, 16bits binary integer;

N is the exponent, 5bits two’s complement binary integer.

If the VOUT_COMMAND is setting in VID mode, the high byte is fixed at 00 and the default value is 0x0047h
(0.6V). Detail outputs to select shows in table as follows:
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2 5 0.430 +8 mV
VID Table(VR12) = - e o
vout_commanp | >V P15 my step 2 7 0.440 8 mV
(Low byte) accuracy 2 8 0.445 +8 mV
voltage
0 0 0 NA 2 9 0.450 +8 mV
0 1 0.250 +8 mV 2 A 0.455 +8 mV
0 2 0.255 +8 mV 2 B 0.460 +8 mV
0 3 0.260 +8 mV 2 C 0.465 +8 mV
0 4 0.265 +8 mV 2 D 0.470 +8 mV
0 5 0.270 +8 mV 2 E 0.475 +8 mV
0 6 0.275 +8 mV 2 F 0.480 +8 mV
0 7 0.280 +8 mV 3 0 0.485 +8 mV
0 8 0.285 +8 mV 3 1 0.490 +8 mV
0 9 0.290 +8 mV 3 2 0.495 +8 mV
0 A 0.295 +8 mV 3 3 0.500 +8 mV
0 B 0.300 +8 mV 3 4 0.505 +8 mV
0 C 0.305 +8 mV 3 5 0.510 +8 mV
0 D 0.310 +8 mV 3 6 0.515 +8 mV
0 E 0.315 +8 mV 3 7 0.520 +8 mV
0 F 0.320 +8 mV 3 8 0.525 +8 mV
1 0 0.325 +8 mV 3 9 0.530 +8 mV
1 1 0.330 +8 mV 3 A 0.535 +8 mV
1 2 0.335 +8 mV 3 B 0.540 +8 mV
1 3 0.340 +8 mV 3 C 0.545 +8 mV
1 4 0.345 +8 mV 3 D 0.550 +8 mV
1 5 0.350 +8 mV 3 E 0.555 +8 mV
1 6 0.355 +8 mV 3 F 0.560 +8 mV
1 7 0.360 +8 mV 4 0 0.565 +8 mV
1 8 0.365 +8 mV 4 1 0.570 +8 mV
1 9 0.370 +8 mV 4 2 0.575 +8 mV
1 A 0.375 +8 mV 4 3 0.580 +8 mV
1 B 0.380 +8 mV 4 4 0.585 +8 mV
1 C 0.385 +8 mV 4 5 0.590 +8 mvV
1 D 0.390 +8 mV 4 6 0.595 +8 mV
1 E 0.395 +8 mV 4 7 0.600 +8 mV
1 F 0.400 +8 mV 4 8 0.605 +8 mV
2 0 0.405 +8 mV 4 9 0.610 +8 mV
2 1 0.410 +8 mV 4 A 0.615 +8 mV
2 2 0.415 +8 mV 4 B 0.620 +8 mV
2 3 0.420 +8 mV 4 c 0.625 +8 mV
2 4 0.425 +8 mV 4 D 0.630 +8 mV
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4 E 0.635 +8 mVv 7 8 0.845 8 mV
4 F 0.640 +8 mVv 7 9 0.850 8 mV
5 0 0.645 8 mV 7 A 0.855 8 mV
5 1 0.650 +8 mVv 7 B 0.860 8 mV
5 2 0.655 8 mV 7 C 0.865 8 mV
5 3 0.660 +8 mVv 7 D 0.870 8 mV
5 4 0.665 8 mV 7 E 0.875 8 mV
5 5 0.670 8 mV 7 F 0.880 8 mV
5 6 0.675 +8 mVv 8 0 0.885 8 mV
5 7 0.680 8 mV 8 1 0.890 8 mV
5 8 0.685 +8 mVv 8 2 0.895 8 mV
5 9 0.690 8 mVv 8 3 0.900 8 mV
5 A 0.695 +8 mVv 8 4 0.905 8 mV
5 B 0.700 +8 mVv 8 5 0.910 +8 mV
5 C 0.705 8 mV 8 6 0.915 +8 mV
5 D 0.710 +8 mVv 8 7 0.920 8 mV
5 E 0.715 8 mV 8 8 0.925 +8 mV
5 F 0.720 +8 mV 8 9 0.930 8 mV
6 0 0.725 8 mV 8 A 0.935 +8 mV
6 1 0.730 8 mV 8 B 0.940 8 mV
6 2 0.735 +8 mV 8 C 0.945 8 mV
6 3 0.740 8 mV 8 D 0.950 8 mV
6 4 0.745 +8 mVv 8 E 0.955 8 mV
6 5 0.750 +8 mV 8 F 0.960 8 mV
6 6 0.755 +8 mV 9 0 0.965 8 mV
6 7 0.760 +8 mVv 9 1 0.970 8 mV
6 8 0.765 +8 mV 9 2 0.975 8 mV
6 9 0.770 +8 mV 9 3 0.980 8 mV
6 A 0.775 +8 mV 9 4 0.985 8 mV
6 B 0.780 +8 mVv 9 5 0.990 8 mV
6 C 0.785 8 mVv 9 6 0.995 8 mV
6 D 0.790 +8 mV 9 v 1.000 +0.5% of
6 E 0.795 +8 mV +o\g02 —
6 F 0.800 +8 mV 9 8 1.005 - 'VID
7 0 0.805 8 mV +0.5% of
7 1 0.810 B mV 9 ° 1.010 VID
7 2 0.815 +8 mvV 9 A 1015 io_\&/srg of
7 3 0.820 8 mvV o 5 1020 +0.5% of
7 4 0.825 8 mV ' VID
7 5 0.830 +8 mV 9 C 1.025 +0.5% of
7 6 0.835 +8 mV VvID

+0.5% of
7 7 0.840 +8 mVv 9 D 1.030 VID
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9 E 1.035 io'\?lé’ of O\QOE) :
+0.9% 0
B 9 1.170
° - 1.040 io.\?ﬁ/)o o VIOD
A +0.5% of B A 1.175 +0.5% of
0 1.045 - 'VID O\QOB f
+ 00
9 B B 1.180 =
A 1 1.050 io'\?lg’ of O\QOB f
+ 00
B C 1.185 -
A 2 1.055 io'\?ﬁ/g of O\QOE) f
+0.9% 0
B D 1.190
A 3 1.060 iO.\?ICg) of VIOD f
+
A +0.5% of B E 1.195 +0.5% o
4 1.065 - 'VID O\go? f
+ 0 0
B F 1.200 -
A 5 1.070 io'\?fé’ of O\QOE) f
C +0.5% 0
0 1.205
A 6 1.075 iO.\?ﬁ/Do of O\QOE) f
A C +0.5% 0
7 1.080 io-\?l‘:/g of 1 1.210 O\QOB |
C + 0 0
K 2 1.215 -
A 8 1.085 iO.\?Ié) of O\QOB f
C +0.5% 0
9 3 1.220
A 9 1.090 io€|§ of VIOD
A +0.5% of C 4 1.225 +0.5% of
A 1.095 - VID VIOD
+
A +0.5% of C 5 1.230 +0.5% of
® 1.100 j VID VIOD f
+
A +0.5% of C 6 1.235 _o'\?I/DO 0
j — : VID C 0.5% of
+0.5% 0
K 7 1.240
A D 1.110 iO.\?IéJ of O\QOB |
A +0.9% 0
E 1.115 J—’O-\?I‘:/D" of c 8 1.245 o\g'o? |
C + 00
K 9 1.250 -
C +0.5% 0
9 A 1.255
B 0 1.125 io'\ié’ of O\QOE f
C +0.5% 0
K B 1.260
B 1 1.130 iO.\?IéJ of o\éloe |
C + 00
K C 1.265 -
B 2 1.135 iO.\?Ié) of O\QOB f
C +0.5% 0
0 D 1.270
B 3 1.140 iO.\?Ié) of O\QOB f
C +0.5% 0
0 E 1.275
° : 1145 ioi?lé) ? o\goe f
C +0.9% 0
0 F 1.280 -
B 5 1.150 iO.\E/SIé) of O\QOB f
D + 00
0 0 1.285 -
B 6 1.155 io'\?lé) of O\QOB f
+0.5% 0
K D 1 1.290
B 7 1.160 io'\?lg’ of O\QOB f
+0.9% 0
B 8 1.165 +0.5% of D 2 1.295 vID
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+0.5% of +0.5% of

D 3 1.300 o E A 1.415 o
0 0,

D 4 1.305 J-’O'\?Ig’ of E B 1.420 io'\‘;’lé’ of

D 5 1.310 io'\?;g’ of E C 1.425 ’—'0'\%’ of
0 0,

D 6 1.315 J-’O'\?Ig’ of E D 1.430 io'\‘j’lé’ of
0 0,

D 7 1.320 J-’O'\?Ig’ of E E 1.435 io'\‘;’lé’ of
0] 0,

D 8 1.325 io'\?lé’ of E = 1.440 io'\?lg’ of

D 9 1.330 io'\%’ of F 0 1.445 io'\?fg’ of
0] 0,

D A 1.335 io'\%’ of = 1 1.450 io'\‘j’lé’ of

D B 1.340 io.\?log of = 2 1.455 J—'o'\%’ of

D C 1.345 io'\%" of F 3 1.460 ’—'o'\%’ of
0] 0,

D D 1.350 iO'\%’ of = 4 1.465 io'\‘j’lg’ of
0] 0,

D E 1.355 io.\%) of = 5 1.470 io'\‘j’lg’ of

D F 1.360 io.\?log of F 6 1.475 ’—'o'\%’ of
0] 0,

E 0 1.365 io'\%’ of = 7 1.480 io'\‘j’lg’ of
0, (o)

E 1 1.370 io'\?lé’ of = 8 1.485 io'\f'lg’ of
0 0,

E 2 1.375 io'\?lé’ of = 9 1.490 io'\?lg’ of
0 0,

E 3 1.380 J—'o'\%’ of = A 1.495 io'\?lg’ of
0, (o)

E 4 1.385 io'\%’ of = B 1.500 io'\f'lg’ of
0 0,

E 5 1.390 io'\?lé’ of = C 1.505 io'\?lg’ of
0 0,

E 6 1.395 J—'o'\%’ of = D 1.510 io'\?lg’ of
0, (o)

E 7 1.400 io.\%) of = E 1.515 io'\f'lé’ of

+0.5% of +0.5% of
E 8 1.405 o = F 1.520 o
E 9 1.410 J—'O'\?IOI/D" of

VOUT MAX(24h)

The VOUT_ MAX command sets an upper limit on the output voltage. If an attempt is made to program the
output voltage higher than the limit set by this command, the device shall respond as follows:

* The NONE OF THE ABOVE bit shall be set in the STATUS_BYTE;
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» The VOUT bit shall be set in the STATUS_WORD;

* The VOUT_MAX_MIN Warning bit shall be set in the STATUS_VOUT register;
» The device shall notify the host through ALERT pin setting in PMBus alert function.

SY26132

The data bytes are two bytes formatted according the setting of the VOUT_MODE command.

The VOUT_ MAX command is a paged register. In order to access this register for channel 1 of the SY26132
device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must
be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the channel is
configured as a SLAVE, this command is allowed to write for that channel, but no response for the device.

Command VOUT_MAX

Format Linear, unsigned binary

Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r riw |riw | riw |riw |riw |riw |riw |riw |riw |[riw |riw | rlw
Function Mantissa

Exponent:

Value fixed at 10111, exponent for linear mode values is -9(equivalent of 1.953mV/count, specified in
VOUT_MODE commands).

Mantissa:

The range of valid VOUT_MAX values is dependent upon the configured (29h) VOUT_SCALE_LOOP as follows.
If VOUT_SCALE_LOOP = 1:

+ default: 0000 0011 0000 0000 (binary) 768 (decimal) (equivalent VOUT_MAX = 1.5V)

* Minimum: 0000 0001 0011 0011 (binary) 307 (decimal) (equivalent VOUT_MAX = 0.6V)
* Maximum: 0000 0011 0000 0000 (binary) 768 (decimal) (equivalent VOUT_MAX = 1.5V)
If VOUT_SCALE_LOOP = 0.5:

« default: 0000 0110 0000 0000 (binary) 1536 (decimal) (equivalent VOUT_MAX = 3V)

* Minimum: 0000 0010 0110 0110 (binary) 614 (decimal) (equivalent VOUT_MAX = 1.2V)
* Maximum: 0000 0110 0000 0000 (binary) 1536 (decimal) (equivalent VOUT_MAX = 3V)
If VOUT_SCALE_LOOP = 0.25:

« default: 0000 1100 0000 0000 (binary) 3072 (decimal) (equivalent VOUT_MAX = 6V)

* Minimum: 0000 0100 1100 1101 (binary) 1229 (decimal) (equivalent VOUT_MAX = 2.4V)
* Maximum: 0000 1100 0000 0000 (binary) 3072 (decimal) (equivalent VOUT_MAX = 6V)
The default value of 24h is 0x0300 in linear mode.

If the VOUT_MAX is setting in VID mode, the default value is 0XOOFB (1.5V). The programmed range for this
command is 0x0047 (0.6V) ~ 0xO0FB (1.5V), which can be got from the VID table.

VOUT TRANSITION RATE (27h)

The VOUT_TRANSITION_RATE command sets the dynamic VID transition slew rate.

The VOUT_TRANSITION_RATE is a paged register. In order to access this register for channel 1 of the
SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device,
PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the
channel is configured as a SLAVE, this command is allowed to write for that channel, but no response for the
device.
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Command VOUT_TRANSITION_RATE
Format Unsigned binary
Bit 15 |14 |13 |12 |11 |10 |9 8 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r r r riw | riw | riw
Function
Bits Bit Name Description
15:3 Reserved Reserved, always read as 0.
3’b000: 0.065mV/us
3’b001: 0.098mV/us
3’b 010: 0.140mv/us
3’b 011: 0.244mv/us
2:0 TRANSITION_RATE 2D 100: 0.326mvius
3’b 101: 0.488mv/us
3’'b 110: 0.977mv/us
3’'b 111: 1.953mv/us

The default value is 0.977mV/us, thus the default value of 27h is 0x0006.

VOUT SCALE LOOP(29h)

The VOUT_SCALE_LOOP sets the feedback divider ratio and is equal to VFB/VOUT. The value of
VOUT_SCALE_LOOP should match to the actual output voltage, no matter the external or internal feedback
resistor is used.

It is a paged register. In order to access this register for channel 1 of the SY26132 device, PAGE must be set to
0. In order to access this register for channel 2 of the SY26132 device, PAGE must be set to 1. For simultaneous
access of channels 1 and 2, PAGE command must be set to 81. If the channel is configured as a SLAVE, this
command is allowed to write for that channel, but no response for the device.

Command VOUT_SCALE_LOOP
Format Il;!near, two’s complement Linear, unsigned binary

inary
Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r r r rw | riw | riw
Function Exponent Mantissa
Default
Value 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0
Exponent:

Default: 11110(binary) -2(decimal) (Equivalent LSB=0.25).

These default bits are not programmable.
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Mantissa:

Default: 00000000100(binary) 4(decimal)(Equivalent VOUT_SCALE_LOOP=4x0.25=1).
For VOUT_SCALE_LOOP=1, mantissa=00000000100;

For VOUT_SCALE_LOOP=0.5, mantissa=00000000010;

For VOUT_SCALE_LOOP=0.25, mantissa=00000000001.

Except above three data for this command, others will be invalid.
The default value of 29h is 0xF004.

SY26132

VOUT MIN(2Bh)

The VOUT_MIN command sets a lower limit on the output voltage. If an attempt is made to program the output
voltage lower than the limit set by this command, the device shall respond as follows:

» The NONE OF THE ABOVE bit shall be set in the STATUS_BYTE,

» The VOUT bit shall be set in the STATUS_WORD,

* The VOUT_MAX_MIN Warning bit shall be set in the STATUS_VOUT register ,

» The device shall notify the host through ALERT pin setting in PMBus alert function.

The data bytes are two bytes formatted according the setting of the VOUT_MODE command.

The VOUT_MIN is a paged register. In order to access this register for channel 1 of the SY26132 device, PAGE
must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must be set to 1.
For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the channel is configured
as a SLAVE, this command is allowed to write for that channel, but no response for the device.

Command VOUT_MIN

Format Linear, unsigned binary

Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r riw |riw |riw |riw |rw |riw |rw |rw [riw |riw |riw | riw
Function Mantissa

Exponent:

Value fixed at 10111, exponent for linear mode values is -9(equivalent of 1.953mV/count, specified in
VOUT_MODE commands).

Mantissa:

The range of valid VOUT_MIN values is dependent upon the configured (29h) VOUT_SCALE_LOOP as follows.
If VOUT_SCALE_LOOP = 1:

« default: 0000 0000 1100 1101 (binary) 205 (decimal) (equivalent VOUT_MIN = 0.4V)

* Minimum: 0000 0000 1100 1101 (binary) 205 (decimal) (equivalent VOUT_MIN = 0.4V)

* Maximum: 0000 0010 10011010 (binary) 666 (decimal) (equivalent VOUT_MIN = 1.3V)
If VOUT_SCALE_LOOP = 0.5:

+ default: 0000 0001 1001 1010 (binary) 410 (decimal) (equivalent VOUT_MIN = 0.8V)

* Minimum: 0000 0001 1001 1010 (binary) 410 (decimal) (equivalent VOUT_MIN = 0.8V)

* Maximum: 0000 0101 0011 0011 (binary) 1331 (decimal) (equivalent VOUT_MIN = 2.6V)
If VOUT_SCALE_LOOP = 0.25:
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« default: 0000 0011 0011 0100 (binary) 820 (decimal) (equivalent VOUT_MIN = 1.6V)

* Minimum: 0000 0011 0011 0100 (binary) 820 (decimal) (equivalent VOUT_MIN = 1.6V)

* Maximum: 0000 1010 0110 0110 (binary) 2662 (decimal) (equivalent VOUT_MIN = 5.2V)

The default value of 2Bh is Ox00CD in linear mode.

If the VOUT_MIN is setting in VID mode, the default value is 0x001F (0.4V). The programmed range for this
command is 0x001F (0.4V) ~ 0x00D3h(1.3V), which can be got from the VID table.

SY26132

FREQUENCY SWITCH (33h)

This commanded is used for selecting the working frequency for two channels of the device.

The FREQUENCY_SWITCH is a paged register. In order to access this register for channel 1 of the SY26132
device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must
be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the channel is
configured as a SLAVE, this command is allowed to write for that channel, but no response for the device.

Command FREQUENCY_SWITCH

Format Unsigned binary

Bit 15 | 14 | 13 12 |11 |10 |9 8 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r r r riw | riw | riw
Function

Bits Bit Name Description

7:3 Reserved Reserved, always read as 0.

3’b000: 400kHz
3’b001: 600kHz
3’b 010: 800kHz
3’b 011: 1000kHz
3’b 100: 1200kHz
3’b 101: 1400kHz
3’b 110: 1600kHz
3’b 111: 1800kHz

2:0 FREQUENCY

The default value is 600kHz, thus the default value of 33h is 0x0001.

VIN ON(35h)

The VIN_ON command sets the value of the input voltage at which the unit should start operation assuming all
other required startup conditions are meet. Values outside the supported range are treated as invalid data and
cause the device set the CML bit in the STATUS_BYTE and the invalid data bit in the STATUS_CML registers,
and trigger SMBALERT signal. The value of VIN_ON remains unchanged on an out-of-range write attempt. The
contents of this register can be stored to nonvolatile memory using the STORE_DEFAULT_ALL command.

The VIN_ON is a paged register. In order to access this register for channel 1 of the SY26132 device, PAGE
must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must be set to 1.
For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the channel is configured
as a SLAVE, this command is allowed to write for that channel, but no response for the device.
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Command VIN_ON
Format Linear, tWO.S complement Linear, unsigned binary

binary
Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r rw | riw |riw |riw |riw |riw |riw | riw | riw | riw | riw
Function Exponent Mantissa
Defaut 17 |1 |o |12 |12 |o |o |0 |0 |1 |0 |1 |1 |0 |0 |oO
Exponent:

Default: 11011(Binary) -5(decimal), thus is LSB=31.25mV.

The default settings are not programmable.

Note: For VIN ON setting, the continuous 8 LSBs will decide one step, then actual step is 250mV.
The selected value of CMD35h as bellow:

Mantissa(Binary) Mantissa(Decimal) VIN_ON(V)
000 0101 0100~000 0101 1011 84~91 2.75
000 0101 1100~000 0110 0011 92~99 3
000 0110 0100~000 0110 1011 100~107 3.25
001 0011 1100~001 0100 0011 316~323 10
001 0100 0100~001 0100 1011 324~331 10.25
001 0100 1100~001 0101 0011 332~339 10.5

The default value of 35h is 0xD858.

VIN OFF(36h)

The VIN_OFF command sets the value of the input voltage at which the unit should stop operation. Values
outside the supported range is treated as invalid data and causes the device to set the CML bit in the
STATUS_BYTE and the invalid data bit in the STATUS_CML registers, and trigger SMBALERT signal. The
value of VIN_OFF remains unchanged during an out-of-range write attempt. The contents of this register can be
stored to nonvolatile memory using the STORE_DEFAULT_ALL command. The VIN_OFF command sets the
value of the input voltage, in Volts, at which the unit, once operation has started, should stop power conversion

The VIN_OFF is a paged register. In order to access this register for channel 1 of the SY26132 device, PAGE
must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must be set to 1.
For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the channel is configured
as a SLAVE, this command is allowed to write for that channel, but no response for the device.
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Command VIN_OFF
Format Linear, twg's complement Linear, unsigned binary

inary
Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r riw [ riw | riw [ riw | riw [ riw | riw | riw | riw | riw | riw
Function Exponent Mantissa
Defaut |11 |1 |o |1 |12 |o |o |0 |o |1 |o |1 |o |0 |oOo |oO
Exponent:

Default: 11011(Binary) -5(decimal), thus is LSB=31.25mV.
The default settings are not programmable.
Note: For VIN OFF setting, the continuous 8 LSBs will decide one step, then actual step is 250mV.

The selected value of CMD36h as bellow:

Mantissa(Binary) Mantissa(Decimal) VIN_ON(V)
000 0100 1100~000 0101 0011 76~83 25
000 0101 0100~000 0101 1011 84~91 2.75
000 0101 1100~000 0110 0011 92~99 3
001 0011 0100~001 0011 1011 308~315 9.75
001 0011 1100~001 0100 0011 316~323 10
001 0100 0100~001 0100 1011 324~331 10.25

The default value of 36h is 0xD850.

IOUT CAL OFFSET(39h)

The IOUT_CAL_OFFSET command is used for compensating for offset errors in the READ_IOUT results and
the IOUT_OC_FAULT_LIMIT thresholds. The units are amperes. The default setting is 0 A. The resolution of the
argument for this command is 62.5mA and the range is +3.9375 A to —4 A. Values written outside of this range
alias into the supported range. This occurs because the read-only bits are fixed. The exponent is always —4 and
the 5 MSB bits of the Mantissa are always equal to the sign bit. The contents of this register can be stored to
nonvolatile memory using the STORE_DEFAULT_ALL command.

The IOUT_CAL_OFFSET command is a paged register. In order to access this register for channel 1 of the
SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device,
PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81.

Command IOUT_CAL_OFFSET
Format Linear, two_s complement Linear, unsigned binary
binary
Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r rlrw| r r r rolrw | rw | rw | rw | riw | rw
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Function Exponent Mantissa
Default 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Exponent:

Default: 11100(Binary) -4(decimal), thus is LSB=62.5mA.

The default settings are not programmable.

Mantissa:

MSB is programmable with sign, next 4 bits are sign extend only.
Lower six bits are programmable with a default value of 0 (decimal).
The default value of 39h is OxE0QO.

IOUT OC FAULT LIMIT(46h)

The IOUT_OC_FAULT_LIMIT sets the output DC current limit. In multi-phase configuration, this command sets
the weight average of the total output DC current limit. If the sensed output DC current in the master phase is
higher than the limit, the SY26132 responds with either a hiccup or no action based on the setting in MFR_
SET_OV/UV/PG THD (F2h). Meanwhile,

* Sets the IOUT_OC_FAULT bit in the STATUS_BYTE,

* Sets the IOUT bit in the STATUS_WORD,

* Sets the IOUT_OC_FAULT bit in the STATUS_IOUT register,

» The device shall notify the host through ALERT pin setting in PMBus alert function.

The IOUT_OC_FAULT_LIMIT command is a paged register. In order to access this register for channel 1 of the
SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device,
PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the
channel is configured as a SLAVE, this command is allowed to write for that channel, but no response for the
device.

Additionally, for 4-phase mode, the second IC PAGE 0 should be programmed by the user to have the same
limit value as the master IC.

Command IOUT_OC _FAULT_LIMIT
Format Linear, two_s complement Linear, unsigned binary

binary
Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r rrw | riw |riw |riw |rw |rw |riw |riw |[rw |rw |riw
Function Exponent Mantissa
Default
Value 1 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0
Exponent:

Default: 11100(Binary) -4(decimal), thus is LSB=62.5mA.
The default settings are not programmable.

Mantissa:

Default: 001 0010 0000(Binary) 288(Decimal), thus is 18A.
The default value of 46h is OxE120.
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OT FAULT LIMIT(4Fh)

The OT_FAULT_LIMIT sets the threshold for the over temperature fault detection. If the sensed temperature
exceeds this value,

+ Sets the TEMPERATURE bit in the STATUS_BYTE,
» Sets the OT_FAULT bit in the STATUS_TEMPERATURE register,
* The device shall notify the host through ALERT pin setting in PMBus alert function.

SY26132

The OT_FAULT_LIMIT temperature ranges from 125~160°C.

Command OT_FAULT_LIMIT
Format Linear, two's complement Linear, unsigned binary

binary
Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r r r r riw [ riw |riw |rw |rw |riw |riw | riw
Function Exponent Mantissa
Default
Value 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1
Exponent:

Default: 00000(Binary) 0(decimal), thus is LSB=1°C.

The default settings are not programmable.

Mantissa:

Default: 000 1001 0001(Binary) 145(Decimal), thus is 145°C.
Minimum: 000 0111 1101(Binary) 125(Decimal), thus is 125°C.
Maximum: 000 1010 0000(Binary) 160(Decimal), thus is 160°C.
The default value of 4Fh is 0x0091.

OT WARN LIMIT(51h)

The OT_WARN_LIMIT sets the threshold for the over temperature warning detection. If the sensed temperature
exceeds this value,

» Sets the TEMPERATURE bit in the STATUS_BYTE,

» Sets the OT_WARNING bit in the STATUS_TEMPERATURE register,

» The device shall notify the host through ALERT pin setting in PMBus alert function.
The OT_WARN_LIMIT temperature ranges from 100~130°C.

Command OT_WARN_LIMIT
Format Linear, two's complement Linear, unsigned binary

binary
Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r r r r r'w [ rlw |riw |riw |riw |riw |riw | riw
Function Exponent Mantissa
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Default
Value 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 0

Exponent:

Default: 00000(Binary) 0(decimal), thus is LSB=1°C.

The default settings are not programmable.

Mantissa:

Default: 000 0110 1110 (Binary) 110(Decimal), thus is 110°C.
Minimum: 000 0110 0100(Binary) 100(Decimal), thus is 100°C.
Maximum: 000 1000 0010(Binary) 130(Decimal), thus is 130°C.
The default value of 51h is OxO06E.

VIN OV_FAULT LIMIT(55h)

The VIN_OV_FAULT_LIMIT sets the threshold for the over input voltage. If the sensed input voltage exceeds
this value,

+ Sets the NONE OF THE ABOVE bit in the STATUS_BYTE,

+ Set the INPUT bit in the upper byte of the STATUS_WORD,

« Sets the VIN_OV_FAULT bit in the STATUS_INPUT register,

» The device shall notify the host through ALERT pin setting in PMBus alert function.

VIN_OV_FAULT_LIMIT

Command

Linear, two’s complement . . .
Form ’ .
ormat binary Linear, unsigned binary
Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r riw | riw |riw |rw |[riw |rw |[riw |rw |[riw |rw | riw
Function Exponent Mantissa
Default
Value 1 1 0 1 1 0 1 0 0 1 0 0 0 0 0 0
Exponent:

Default: 11011(Binary) -5(decimal), thus is LSB=31.25mV.
The default settings are not programmable.

Mantissa:

Default: 010 0100 0000 (Binary) 576(Decimal), thus is 18V.
Minimum: 000 1000 0000(Binary) 128(Decimal), thus is 4V.
Maximum: 010 1000 0000(Binary) 640(Decimal), thus is 20V.
The default value of 55h is 0xDA40, thus is 18V.
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VIN _UV_WARN LIMIT(58h)

The VIN_UV_WARN_LIMIT sets the value of the input voltage that causes an input voltage low warning. If the
sensed input voltage exceeds this value:

» The NONE OF THE ABOVE bit shall be set in the STATUS_BYTE,

» The INPUT bit shall be set in the STATUS_WORD,

» The VIN_UV_WARNING bit shall be set in the STATUS_INPUT register ,

» The device shall notify the host through ALERT pin setting in PMBus alert function.

SY26132

The VIN_UV_WARN_LIMIT command is a paged register. In order to access this register for channel 1 of the
SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device,
PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81.If the
channel is configured as a SLAVE, this command is also allowed to action for that channel.

Command VIN_UV_WARN_LIMIT
Format Linear, two's complement Linear, unsigned binary

binary
Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r r'w | riw |riw |riw |riw |[riw |[riw |riw |riw |riw | riw
Function Exponent Mantissa
Default
Value 1 1 0 1 1 0 0 0 0 1 1 0 0 0 0 0
Exponent:

Default: 11011(Binary) -5(decimal), thus is LSB=31.25mV.
The default settings are not programmable.

Mantissa:

Default: 000 0110 0000 (Binary) 96(Decimal), thus is 3V.
Minimum: 000 0110 0000(Binary) 96(Decimal), thus is 3V.
Maximum: 001 1000 0000(Binary) 384(Decimal), thus is 12V.
The default value of 58h is 0xD860, thus is 3V.

TON DELAY(60h)

The TON_DELAY command sets the time (in ms), from when a start condition is received until the output voltage
starts to rise.

The TON_DELAY command is a paged register. In order to access this register for channel 1 of the SY26132
device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must
be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the channel is
configured as a SLAVE, this command is allowed to write for that channel, but no response for the device.

Command TON_DEALY

Format Unsigned binary

Bit 15 | 14 | 13 12 11 10 |9 8 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r r riw | rlw | rlw | riw
Function

DS _SY26132 Rev. 0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 48

© 2022 Silergy Corp. All Rights Reserved.



S
S/IERGY
Bits Bit Name Description
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15:4 Reserved Reserved, always read as 0.
4’b0000: 0.1ms
4’b0001: 1ms
4’b 0010: 2ms
4’b 0011: 3ms
4’b 0100: 4ms
4’b 0101: 5ms
4’b 0110: 6ms
4b 0111: 8ms
4’1000: 10ms
4’b1001: 12ms
4’b 1010: 20ms
4’b 1011: 30ms
4’b 1100: 40ms
4’ 1101: 60ms
4’b 1110: 80ms
4’b 1111: 100ms

3.0 TON_DELAY

The default value is 0.1ms, thus the default value of 60h is 0x0000.

TON RISE(61h)

The TON_RISE command sets the time (in ms), from when the output starts to rise until the voltage has reached the
regulation point.

The TON_RISE command is a paged register. In order to access this register for channel 1 of the SY26132
device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must
be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the channel is
configured as a SLAVE, this command is allowed to write for that channel, but no response for the device.

Command TON_RISE
Format Unsigned binary
Bit 15 | 14 | 13 12 |11 |10 |9 8 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r r r riw | riw | riw
Function
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Bits Bit Name Description

7:3 Reserved Reserved, always read as 0.
3’b000: 1ms

3’'b001: 2ms

3’b 010: 4ms

3’b 011: 6ms

3’b 100: 8ms

3’b 101: 12ms

3’b 110: 20ms

3’b 111: 40ms

2:0 TON_RISE

The default value is 2ms, thus the default value of 61h is 0x0001.

TON MAX FAULT LIMIT(62h)

The TON_MAX_FAULT_LIMIT sets an upper limit, in time(ms), on how long the unit can attempt to power up the
output of 75% without reaching the output under voltage fault limit.

The device shall respond as follows:

* The NONE OF THE ABOVE bit shall be set in the STATUS_BYTE,

» The VOUT bit shall be set in the STATUS_WORD,

+ The TON_MAX_FAULT bit shall be set in the STATUS_VOUT register,

* The device shall notify the host through ALERT pin setting in PMBus alert function.

The TON_MAX_FAULT_LIMIT command is a paged register. In order to access this register for channel 1 of the
SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device,
PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the
channel is configured as a SLAVE, this command is allowed to write for that channel, but no response for the
device.

Command TON_MAX_FAULT_LIMIT
Format Linear, two's complement Linear, unsigned binary

binary
Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r’'w | riw | riw | riw | riw | riw
Function Exponent Mantissa
Default
Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exponent:

Default: 00000(Binary) 0(decimal), thus is LSB=1ms.
The default value of 62h is 0x0000, thus is Oms

The default settings are not programmable, disable the Ton_max fault limit detection.
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TOFFE DELAY(64h)

The TOFF_DELAY command sets the time(in ms), from when a shutdown condition is received (as programmed by the
ON_OFF_CONFIG command) until the output voltage starts to drop.

SY26132

The TOFF_DELAY command is a paged register. In order to access this register for channel 1 of the SY26132
device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must
be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the channel is
configured as a SLAVE, this command is allowed to write for that channel, but no response for the device.

Command TOFF_DELAY
Format Unsigned binary
Bit 15 | 14 | 13 12 |11 |10 |9 8 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r r r riw | riw | riw
Function
Bits Bit Name Description
15:3 Reserved Reserved, always read as 0.
3’b000: Oms
3’b001: 1ms
3’b 010: 2ms
3’b 011: 4ms
2:0 TOFF_DELAY
3’b 100: 8ms
3’'b 101: 12ms
3’b 110: 20ms
3’b 111: 40ms

The default value is Oms, thus the default value of 64h is 0x0000.

TOFF FALL(65h)

The TOFF_FALL command sets the time(in ms), from when the output starts to drop until the voltage has reached 0V.

The TOFF_FALL command is a paged register. In order to access this register for channel 1 of the SY26132
device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must
be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81. If the channel is
configured as a SLAVE, this command is allowed to write for that channel, but no response for the device.

Note:

If the setting Toff fall is faster than actual output drop slew rate as the large output capacitor application, the
actual Toff_fall time maybe also increased. At this condition, the device will trigger negative current to discharge
output voltage, the simplified equation to calculate the Toff fall time as below:

TOFF_FALL_MIN=CourxVout/(Inec_Lim-0.5*AlL)

Note: For the minimum Toff_fall time setting ( bits[2:0]=001), when internal reference reached 0V, it will be in this
state about total 200us for output discharge with the full speed.
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Command TOFF_FALL
Format Unsigned binary
Bit 15 | 14 | 13 12 |11 |10 |9 8 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r r r riw | riw | riw
Function
Bits Bit Name Description
15:3 Reserved Reserved, always read as 0.
3’b000: No Limit (timer disabled)
3'b001: <0.112ms
3’b 010: 0.2ms
2:0 TOFF_FALL S 011:04ms
3’b 100: 2ms
3’b 101: 5ms
3’b 110: 10ms
3’'b 111: 20ms

The default value is not limit, thus the default value of 65h is 0x0000.

STATUS BYTE(78h)

The STATUS_BYTE command returns the value of a number of flags indicating the state of the SY26132. To
clear bits in this register, the underlying fault should be removed and a CLEAR_FAULTS command is issued.

The STATUS_BYTE command is a paged register. In order to access this register for channel 1 of the SY26132
device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must
be setto 1.

If the channel configured as a slave, the output faults VOUT_OV_FAULT and IOUT_OC_FAULT are not be set.
They are only set for PAGE 0 in multi-phase application.

Name Bit Access | Default | Description

Reserved 7 R 0 Reserved

0: part enabled

OEE 6 R 0 1: part disabled. This can be from: OC fault, OT fault, bad
MOSFET fault, UV/QV fault, or the OPERATION command
turning off.

0: no over voltage fault detected

VOUT_OV_FAULT 5 R 0
1: over voltage fault detected
0: no over current fault detected

IOUT_OC_FAULT 4 R 0
1: over current fault detected
0: no input under voltage fault detected

VIN_UV_FAULT 3 R 0 _

1: input under voltage fault detected
0: no over temperature warning or fault detected

OT_FAULT_WARN 2 R 0

1: over temperature warning or fault detected
;.  ———— """}
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0: no communication error detected
COMM_ERROR 1 R 0 o
1: communication error detected
NONE OF THE 0 R 0 0: no other fault or warning detected
ABOVE 1: fault or warning not listed in bit[7:1] detected

STATUS WORD (79h)

The STATUS_WORD command returns the value of a number of flags indicating the state of the SY26132. To
clear bits in this register, the underlying fault should be removed and a CLEAR_FAULTS command is issued.

The STATUS WORD command is a paged register. In order to access this register for channel 1 of the
SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of The SY26132 device,
PAGE must be set to 1.

If the channel configured as a slave, the output status VOUT_STATUS, IOUT_STATUS and PG_STATUS are
not be set. They are only set for PAGE 0 in multi-phase application.

Name Bit Access | Default | Description

0: No output fault or warning
VOUT_STATUS 15 R 0 )

1: Output fault or warning

0: No IOUT fault
IOUT_STATUS 14 R 0

1: IOUT fault

0: No Input fault or warning
VIN_STATUS 13 R 0 ]

1: Input fault or warning

0: No MFR_SPECIFIC fault
MFR_SPECIFIC 12 R 0

1: MFR_SPECIFIC fault

0: power good signal is asserted
PG_STATUS 11 R 0 ) )

1: power good signal is not asserted
Reserved 10 R 0 Always read as 0
Reserved 9 R 0 Always read as 0
Reserved 8 R 0 Always read as 0
Low Byte STATUS_BYTE STATUS_BYTE is the low byte of STATUS WORD

STATUS VOUT(7AN)

The STATUS_VOUT command is a paged register. In order to access this register for channel 1 of the SY26132
device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must
be set to 1.

The STATUS_VOUT command returns one data byte with contents as follows:
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Name Bit Access | Default | Description
0: no output OV fault
VOUT_OV_FAULT 7 R 0
1: output OV fault
Reserved 6 R 0 Always read as 0
Reserved 5 R 0 Always read as 0
0: no output UV fault
VOUT_UV_FAULT 4 R 0
1: output UV fault
0: no VOUT_MIN, VOUT_MAX warning
VOUT MAX MIN 1: an attempt has been made to set the output
WARNING 3 R 0 voltage to a value higher than allowed via the
VOUT_MAX or a value lower than allowed via the
VOUT_MIN
0: no Ton_MAX fault
TON_MAX_FAULT 2 R 0
1: Ton_MAX_fault
Reserved 1:0 R 00 Always read as 00

Status Bits And SMBALERT# Responding to VOUT_OV_FAULT:

OV_FAULT:
Clearing STATUS_VOUTI[7]:
CLEAR_FAULTS:

STATUS_VOUTI[7]: I
STATUS_WORDI5]:

STATUS_WORDI[15]: I
SMBALERT# signal: ]

*STATUS VOUT [7] is not set by SMBALERT_MASK and no other bits are setin STATUS_VOUT.

STATUS 10UT(7Bh)

The STATUS_IOUT command is a paged register. In order to access this register for channel 1 of the SY26132
device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must
be setto 1.

The STATUS_IOUT command returns one data byte with contents as follows:

Name # of Bits Access | Default | Description

0: no output Over Current Fault
IOUT_OC_FAULT 7 R 0

1: output Over Current Fault
Reserved 6:0 R 000000 | Always read as 000000

STATUS_INPUT(7Ch)

The STATUS_INPUT command is a paged register. In order to access this register for channel 1 of the
SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device,
PAGE must be set to 1.

The STATUS_INPUT command returns one data byte with contents as follows:
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Name Bit Access | Default | Description

0: no input Over voltage detected
VIN_OV_FAULT 7 R 0 )

1: input Over voltage detected
Reserved 6 R 0 Always read as 0

0: no input under voltage warning detected
VIN_UV_WARNING |5 R 0 ) )

1: input under voltage warning detected

0: no input under voltage fault detected
VIN_UV_FAULT 4 R 0 )

1: input under voltage fault detected
Reserved 3.0 R 0000 Always read as 0000

STATUS_TEMPERATURE(7Dh)
The STATUS_TEMPERATURE command returns one data byte with contents as follows:

Name Bit Access | Default | Description

0: no over temperature fault has occurred
OT_FAULT 7 R 0

1: over temperature fault has occurred

0: no over temperature warning has occurred
OT_WARNING 6 R 0 )

1: over temperature warning has occurred
Reserved 5:0 R 000000 | Always read as 000000

STATUS_CML(7Eh)

The STATUS_CML command returns one data byte with contents as follows:

Name Bit Access | Default | Description
INVALID OR 0: no Invalid or Unsupported Command Received
UNSUPPORTED 7 R 0 ) )
COMMAND 1: Invalid Or Unsupported Command Received
INVALID OR 0: no Invalid or Unsupported Data Received
UNSUPPORTED 6 R 0 ) )
DATA 1: Invalid Or Unsupported Data Received

0: no Packet Error Check Failed
PEC FAILED 5 R 0 ]

1: Packet Error Check Failed

0: no memory fault detected
MEMORY FAULT 4 R 0

1: memory fault detected
Reserved 3 0 Always read as 0
Reserved 2 0 Always read as 0

0: no other fault detected
Other fault 1 R 0

1: other fault detected
Reserved 0 R 0 Always read as 0
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STATUS MFR_SPECIFIC (80h)

The STATUS_MFR_SPECIFIC command is a paged register. In order to access this register for channel 1 of the
SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of The SY26132 device,
PAGE must be set to 1.

The STATUS_MFR_SPECIFIC command returns one byte of information relating to the status of manufacturer
specific faults or warnings.

Name Bit Access | Default | Description

Reserved 7 R 0 Always read as 0

If PMBus trigger SDA TIMEOUT fault,
SDA_TIMEOUT_FAULT 6 R 0 0: no SDA_TIMEOUT _ fault
1: SDA_TIMEOUT_ fault

In mode 1+1,if rail2 hits OCP, this bit will be
set and latched. Send CLEAR_FAULTS
(03H) COMMAND to reset it.

0: no OCP_phase_ch0 fault

OCP_PHASE_CHO_FAULT 5 R 0

1: OCP_phase_ch0 has occurred

Reserved 4 R 0 Always read as 0

If the device hits analog OTP fault, this bit
will be set and Ilatched. Send
CLEAR_FAULTS (03H) COMMAND to reset
OTP_ANALOG_FAULT 3 R 0 it.

0: no OTP_ANALOG_FAULT
1: OTP_ANALOG_FAULT has occurred

The value in CMD24 over range due to some

reason(such as scale loop change):
STATUS_VOUT_MAX_ WARN 2 R 0 O: no Vout_max_warn

1: Vout_max_warn

The value in CMD2B over range due to some

reason(such as scale loop change):
STATUS _VOUT_MIN_WARN 1 R 0 0: no VOUT_MIN_WARN

1: VOUT_MAX_WARN

Reserved 0 R 0 Always read as 0

READ VIN(88h)

The READ_VIN commands returns two bytes of data that represent the input voltage of the converter. The data
format is as shown below.

Command READ_VIN

Format Linear, twg;rs];r?/mplement Linear, two’s complement binary

Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r r r r r r
Function Exponent Mantissa

Defaut | 3 | 2 o |21 |21 0| 0|0|0|]0]O0|O0O|O|O|O|oO
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Exponent:

Default: 11011(Binary) -5(decimal), thus is LSB=31.25mV.

The default settings are not programmable.

SY26132

Mantissa:

The lower 10 bits are the result of the ADC conversion of the input voltage. The 11th bit is fixed at O because
only positive numbers are considered valid. Any computed negative voltage is reported as 0 V.

READ_VOUT(8Bh)

The READ_VOUT command is a paged register. In order to access this register for channel 1 of the SY26132
device, PAGE must be set to 0. In order to access this register for channel 2 of The SY26132 device, PAGE
must be set to 1.

The READ_VOUT commands returns two bytes of data in the linear or VID data format that represent the output
voltage of the converter. The output voltage is sensed at the remote sense amplifier output pin so voltage drop
to the load is not accounted for. The VID date format is shown in VID table and the linear data format is as
shown below:

Command READ_VOUT

Format Linear, unsigned binary

Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r r r r r r
Function Mantissa

Default | o0 | 0 | o |0 |O0O|O|O|]O0O|O|O|O]O|O|O]|]O]|oO

Exponent:

Value fixed at 10111, exponent for linear mode values is -9(equivalent of 1.953V/count, specified in
VOUT_MODE commands).

Mantissa:
Use this equation to calculate the output voltage: Vour=mantissa*2-%*

The default settings are not programmable.

READ IOUT(8Ch)

The READ_IOUT command is a paged register. In order to access this register for channel 1 of the SY26132
device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device, PAGE must
be set to 1.

The READ_IOUT command returns the measured output current in Amperes.

Command READ_IOUT

Format Linear, twg;f];g/mplement Linear, two’s complement binary

Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r r r r r r
Function Exponent Mantissa

Defaut | 1 | 12 (1|0 |0|0|O0O|O0|O0O|O|O|O|]O|O|O]|oO
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Exponent:

Default: 11100(Binary) -4(decimal), thus is LSB=62.5mA.

The default settings are not programmable.

SY26132

Mantissa:

The lower 10 bits are the result of the ADC conversion of the average output current, as indicated by the output
of the internal current sense amplifier. The 11th bit is fixed at 0 because only positive numbers are considered
valid. Any computed negative current is reported as 0 A.

READ TEMPERATURE 1(8Dh)

The READ_TEMPERATURE_1 command returns the internal sensed temperature in degrees Celsius. This
value is also used internally for over-temperature fault and warning detection. This data has a range of -40°C to
+165°C.

Command READ_TEMPERATURE_1

Format Linear, twg;rsmcr(;mplement Linear, two’s complement binary

Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Access r r r r r r r r r r r r r r r r
Function Exponent NA | NA | Sign Mantissa

Defaut | o | 0o o |0 | 0| x| x| O0]0|]O0O|]O0O|O0O|O|O|O]|oO

Exponent:
Default: 00000(Binary) O(decimal), thus is LSB=1°C.

The default settings are not programmable.
Mantissa:

The lower 8bits are the result of the ADC conversion of the temperature. The 9th bit is sign bit. The bits [10:11]
are reserved and always read as 00.

PMBUS REVISION(98h)

PMBUS_REVISION command stores or reads the revision of the PMBus to which the device is compliant. The
command has one data byte. Bits [7:4] indicate the revision of PMBus specification Part | to which the device is
compliant. Bits [3:0] indicate the revision of PMBus specification Part Il to which the device is compliant.
Devices may support this as a read only command.

Command PMBUS_REVISION

Format Unsigned binary

Bit 7 6 5 4 3 2 1 0
Access r r r r r r r r
\'?;Lae“'t 0 0 1 1 0 0 1 1

The default value of 98h is 0x33.
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MER_ID(99h)

The MFR_ID command returns the company identification.

SY26132

The MFR_ ID command must be accessed through Block Write/Block Read transactions.

The MFR_ ID command is shared between Channel 1 and Channel 2. All transactions to this command  will
affect both channels regardless of the PAGE command.

Byte Byte Name Value Description
Always read as 0x02.The number of date
0 Byte Count 0x02 bytes that the block read command expects to
read
1 Character 1 ASCII for “Y” Always read as 0x59.
2 Character 2 ASCII for “S” Always read as 0x53.

MFR_MODEL (9Ah)

The MFR_MODEL command is used for either setting or reading the manufacturer's model number.

The MFR_ MODEL command must be accessed through Block Write/Block Read transactions.

The MFR_ MODEL command is shared between Channel 1 and Channel 2. All transactions to this command will
affect both channels regardless of the PAGE command.

Byte Byte Name Value Description
Always read as 0x08.The number of date
0 Byte Count 0x08 bytes that the block read command expects to
read
1:8 Character 1~8 Reserved Information for CP test version.

MFER REVISION(9Bh)

The MFR_REVISION command is used for either setting or reading the manufacturer’s revision number

The MFR_REVISION command must be accessed through Block Write/Block Read transactions.

The MFR_REVISION command is shared between Channel 1 and Channel 2. All transactions to this command
will affect both channels regardless of the PAGE command.

Byte Byte Name Value Description
Always read as 0x01.The number of date
0 Byte Count 0x01 bytes that the block read command expects to
read
1 MFR_REV Reserved Information for device version.

MER LOCATION (9Ch)
The MFR_LOCATION command is used for either setting or reading the manufacturing location.

The MFR_ LOCATION command must be accessed through Block Write/Block Read transactions.

The MFR_ LOCATION command is shared between Channel 1 and Channel 2. All transactions to this command
will affect both channels regardless of the PAGE command.
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Byte Byte Name Value Description
Always read as 0x04.The number of date

0 Byte Count 0x04 bytes that the block read command expects to
read

1 Character 1 X Always read as

2 Character 2 X Always read as

3 Character 3 X Always read as

4 Character 4 X Always read as

MFR_DATE(9Dh)

The MFR_DATE command is used for either setting or reading the manufacturing date.

The MFR_DATE command must be accessed through Block Write/Block Read transactions.

The MFR_DATE command is shared between Channell and Channel 2. All transactions to this command will
affect both channels regardless of the PAGE command.

Byte Byte Name Value Description
Always read as 0x08.The number of date

0 Byte Count 0x08 bytes that the block read command expects to
read

1 Character 1 X Always read as

2 Character 2 X Always read as

3 Character 3 X Always read as

4 Character 4 X Always read as

S Character 5 X Always read as

6 Character 6 X Always read as

7 Character 7 X Always read as

8 Character 8 X Always read as

MFR LOOP & RIPPLE OPTION (D5h)
MFR_LOOP & RIPPLE _OPTION command sets the loop-gain behaviors and ripple value of the device.

The MFR_LOOP & RIPPLE _OPTION command is a paged register. In order to access this register for channel
1 of the SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132
device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to
81. If the channel is configured as a SLAVE, this command is allowed to write for that channel, but no response
for the device.

Name Bit Access | Default | Description

00: 6uS

01: 10uS
10: 16uS
11: 22uS

VC_GM 7:6 R/W 01

00: 50K
VC_RESISTOR 5:4 R/W 01 01: 100K
10: 150K
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11:

200K

VC_CAPACITOR

3.2

RW

10

00:
01:
10:
11:

20pF
30pF
40pF
50pF

RIPPLE_CAPACITOR

1:0

R/W

00

00:
01:
10:
11:

4.5pF
TpF

9.5pF
12pF

The default value of D5h is 0x58h.

MFR_CURRENT_LIMIT(D6h)
MFR_CURRENT_LIMIT command sets the top FET and bottom FET cycle by cycle current limit.

The MFR_CURRENT_LIMIT command is a paged register. In order to access this register for channel 1 of the
SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132 device,
PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 81.
However, if the channel configured as a slave, it should be better set same value with the channel of master.

Name Bit Access | Default | Description
Reserved 75 R 000 Reserved
N_eg_ative Current 4 R/W 0 0:-6A
Limit Value 1-10A
Top FET current limit
00: 15A
EI%/IA# CURRENT 3:2 R/W 10 01: 20A
10: 25A
11: 30A
Bottom FET current limit
00: 8A
I\_/I':‘ALII%EY CURRENT 1:0 R/W 10 01: 12A
10: 16A
11: 20A
The default value of D6h is OxOAh.
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MFR_RAMP_COMPENSATION (D7h)

MFR_RAMP_COMPENSATION command sets the ramp compensation in multi-phase application. If the device
working in single phase, the ramp compensation will be always disabled.

SY26132

Name Bit Access | Default | Description

Reserved 7:3 R 00000 Reserved

Setting the ramp compensation in multi-phase application:

000: 15mV 100:75mV
RAMP_COMPENSATION | 2:0 RW 011 001: 30mV 101: 90mV

010: 45mV 110: 105mV

011: 60mV 111: 120mV

The default value of D7h is 0x03h, which for 12V input and 5V output under 600kHz frequency in mode2+0.Besides, the
value of this ramp compensation will be ratio to output voltage.

MER CURRENT BALANCE GAIN (DAh)

MFR_ CURRENT_BALANCE_GAIN command sets the gain value of current balance of the device in multi-phase
application. If the device working in single phase, the current balance compensation will be always disabled.

The MFR_ CURRENT_BALANCE_GAIN command is a paged register. In order to access this register for
channel 1 of the SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of the
SY26132 device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command must
be set to 81.

Name Bit Access | Default | Description

00: 5uS

01: 10uS
10: 15uS
11: 20uS

CURRENT_BALANCE_GM 7:6 R/W 01

00: 150K
01: 200K
10: 250K
11: 300K

COMPENSATION_RESISTOR 5:4 R/W 01

00: 5K

01: 10K
10: 20K
11: 40K

FILTER_RESISTOR 3:2 R/W 10

Reserved 1.0 R 00 Reserved

The default value of DAh is 0x58h
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MER POWER DOWN EN (E5h)

Name Bit Access | Default | Description

The ALERT pin is default POR function, after all Vouts ok
can be programmed:

POWER DOWN EN 76 R/W 00 00:Default state with POR function
01:Enbale the SMBALERT function

10~11:Enbale the power down function

Select the delay time from PGOOD rising threshold to
PGOOD high: LSB=0.5ms

POWER_GOOD_DELAY | 5:1 R/W 00010 00000:0ms
11111:15.5ms
Reserved 0 R 0 Reserved

The default value of E5h is 0x04h.

MER_PHASE_ CFEG (E6h)

Name Bit Access | Default | Description

Reserved 73 R 00000 Reserved

To select it's dual-rail (1+1), single rail (2+0) or dual-
device (4+0)

00: dual-rail
PHASE_CONFIG 2:1 RW 00 o .
— 01: single-rail 2phases
10: single-rail 4phase Master
11: single-rail 4phase Slave
0: PFM mode at light load
PFM/FCCM 0 RW 0

1: Forced CCM mode at light load

The bit 2:1 PHASE_CONFIG set the working mode, these bits can’t be changed after the output setting up.
The default value of E6h is 0xO0h

MER WRITE BBOX FRAME ID (EAN)

MFR_ WRITE_BBOX_ FRAME_ID command is allowed to write or read the frame Id of the black box data for the
device. Using little-endian of 2 bytes, and the range is from 0 to 3.

Name Bit Access | Default | Description

Write or read the frame Id of the black box data. The default Id

FRAME_ID 15:0 RIW 0000h is 0(decimal), and maximum Id is 3(decimal).
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MFR READ BBOX FRAME DATA (EBh)
MFR_ READ_BBOX_FRAME_DATA command is to read the data responding to the frame Id of the black box.

Using little-endian of 34 bytes, the MFR_ READ_BBOX_ FRAME_DATA command must be accessed through
Block Write/Block Read transactions. Each frame length is fixed 34 bytes, the first 2 bytes is frame Id and the rest 32
bytes are data of black box. The 2 bytes frame Id is just make sure the inquire reliability, it is not the data of black box and
can be inquired repeatedly if losing the frame.

1+1 two rails condition, the total 32bytes black box data, first 16 bytes for rail 1, last 16 bytes
for rail2.

Byte Byte Name Value | Description

0 Byte Count 0x22 Always read as 0x22.The number of date bytes that
the block read command expects to read

1.2 FRAME ID Record the frame ID

3:6 SYS TIME_CH1(FAh) Record the system time when the error condition
occurs and triggers UVP for chl.

7:8 STATUS WORD_CH1 Flag the error status word for chl.

9 STATUS _VOUT_CH1 Flag the error status Vour for chl.

10 STATUS IOUT CH1 Flag the error status lourt for chl.

11 STATUS INPUT CH1 Flag the error status Input for chl.

12 STATUS TEMPERATURE_CH1 Flag the error status temperature for chl.

13 READ_VIN_CH1 Record the Vin value when the error condition
occurs and triggers UVP for ch1.

Note: This data is one byte with integer type.
Record the data low byte with right shift 5
bits.(LSB:1V)

14:15 READ_VOUT_CH1 Record the Vour value when the error condition
occurs and triggers UVP for chl.

16 READ_IOUT_CH1 Record the lout value when the error condition
occurs and triggers UVP for chl. Note: This data is
one byte with integer type.

Record the data low byte with right shift 4
bits.(LSB:1A)

17 READ_TEMPERATUREL1 Record the Temperature value when the error
condition occurs and triggers UVP for chl. Note:
This data is one byte with integer type.

Record the data low byte with right shift 1 bit, then
the MSB is sign bit. (LSB:2°C)

18 CHECK_SUM Calculate the total numbers of data bytes and check
the validity.
checksum = sum(byte3~byte17) mod 256

19:22 SYS TIME_CH2(FAh) Record the system time when the error condition
occurs and triggers UVP for ch2.

23:24 STATUS WORD_ CH2 Flag the error status word for ch2.

25 STATUS VOUT CH2 Flag the error status Vour for ch2.

26 STATUS IOUT CH2 Flag the error status lour for ch2.

27 STATUS _INPUT_CH2 Flag the error status Input for ch2.

28 STATUS TEMPERATURE_CH2 Flag the error status temperature for ch2.

29 READ_VIN_CH2 Record the Vin value when the error condition
occurs and triggers UVP for ch2.

Note: This data is one byte with integer type.
Record the data low byte with right shift 5
bits.(LSB:1V)

30:31 READ_VOUT_CH2 Record the Vour value when the error condition
occurs and triggers UVP for ch2.

32 READ_IOUT_CH2 Record the lout value when the error condition
occurs and triggers UVP for ch2. Note: This data is
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Byte Byte Name Value | Description
one byte with integer type.
Record the data low byte with right shift 4
bits.(LSB:1A)
33 READ_TEMPERATUREL1 Record the Temperature value when the error
condition occurs and triggers UVP for ch2. Note:
This data is one byte with integer type.
Record the data low byte with right shift 1 bit, then
the MSB is sign bit. (LSB:2°C)
34 CHECK_SUM Calculate the total numbers of data bytes and check
the validity.
checksum = sum(byte19~byte33) mod 256
Cyclic recording
Frame 1 Rail 1 faultl Rail 2 faultl
Frame 2 Rail 1 fault2 / Raill-faults.... Rail 2 fault2 / Rail2-faults....
Frame 3 Rail 1 fault3/ Raill-fault6.... Rail 2 fault3 / Rail2-fault6....
Frame 4 Rail 1 fault4/ Raill-fault7.... Rail 2 fault4 / Rail2-fault7....

In mode II, the fault information will be recorded separately. Which rail occur fault to record the information, the
other one does not record and keep the default values in black box. When reading data, it is always read one

data with 32bytes according to frame Id.

The first fault only be cleared with the clear command by the host, otherwise it will be always retained. The fault
information from2 to 4 can be recorded repeatedly. After the host reading the black box, all recordings will be

cleared by MFR_ BBOX_CLEAR command.

Byte Byte Name Value Description
Always read as 0x22.The number of date
0 Byte Count 0x22 bytes that the block read command
expects to read
1.2 FRAME_ID Record the frame ID
) Record the system time when the error
3:6 SYS TIME_CH1(FAh) condition occurs and triggers UVP for chl.
7:8 STATUS _WORD_CH1(79h) Flag the error status word for ch1l.
9 STATUS VOUT_CHZ1(7Ah) Flag the error status Vour for chl.
10 STATUS_IOUT_CH1(7Bh) Flag the error status lout for chl.
11 STATUS_INPUT_CH1(7Ch) Flag the error status Input for chl.
12 STATUS TEMPERATURE_CH1(7Dh) Flag the error status temperature for chl.
) Record the Vi value when the error
13:14 READ_VIN_CH1(88h) condition occurs and triggers UVP for chl.
. Record the Vour value when the error
15:16 READ_VOUT_CH1(88h) condition occurs and triggers UVP for chl.
. Record the lour value when the error
17:18 READ_IOUT_CH1(8Ch) condition occurs and triggers UVP for chl.
Record the temperature value when the
19:20 READ_TEMPERATURE1 error condition occurs and triggers UVP for
the device.
21:22 STATUS_WORD_CH2(79h) Flag the error status word for ch2.
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Byte Byte Name Value Description
23 STATUS IOUT_CH2(7Bh) Flag the error status lout for ch2.
24 STATUS _INPUT_CH2(7Ch) Flag the error status Input for ch2.
: Record the Vi value when the error
25:26 READ_VIN_CH2(88h) condition occurs and triggers UVP for ch2.
. Record the lour value when the error
21:28 READ_IOUT_CH2(8Ch) condition occurs and triggers UVP for ch2.
29 READ_MFR_LOOP_OPTION (D5h) Record the MFR_LOOP_OPTION value
when the error condition occurs and
triggers UVP for chil.
30 READ_MFR_CURRENT_LIMIT- Record MFR_CURRENT_LIMIT CH1
CH1(D6h) value when the error condition occurs and
triggers UVP for chl.
31 READ_MFR_CURRENT_LIMIT- Record MFR_CURRENT_LIMIT CH2
CH2(D6h) value when the error condition occurs and
triggers UVP for chl.
32 READ_POWER_DOWN_EN(E5h) Record POWER_DOWN_EN value when
the error condition occurs and triggers
UVP for chl.
Bit 7:5 Record the Frequency value when the
] error condition occurs and triggers UVP for
FREQUENCY_CH1(33h-hit2:0)) chi.
Bit 4:2 Record the Frequency value when the
33 ) error condition occurs and triggers UVP for
FREQUENCY_CH2 (33h-hit2:0) ch2.
Bit 1:0 Record the phase number when the error
) condition occurs and triggers UVP for the
PHASE_NUM(F4h-bit6:5) device.
Calculate the total numbers of data bytes
34 CHECK_SUM and check the validity.

checksum = sum(byte3~byte33) mod 256

Cyclic recording

Frame 1 Rail 1- faultl CH1 information --CH2 information —configuration information

Frame 2 Rail 1- fault2 CH1 information --CH2 information —configuration information Rail Rail 1- fault5
CH1 information --CH2 information —configuration information Rail

Frame 3 Rail 1- fault3 CH1 information --CH2 information —configuration information Rail Rail 1- faulté
CH1 information --CH2 information —configuration information Ralil

Frame 4 Rail 1- fault4 CH1 information --CH2 information —configuration information Rail Rail 1- fault7

CH1 information --CH2 information —configuration information Ralil

The first fault only be cleared with the clear command by the host, otherwise it will be always retained. The fault
information from2 to 4 can be recorded repeatedly. After the host reading the black box, all recordings will be
cleared by MFR_ BBOX_ CLEAR command.
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MFR_ BBOX_CLEAR command is to delete all black box records and clear the storage area.

Using little-endian of 1 byte.

MFR__READ BBOX FRAME NUM (EFh)

The MFR_ READ_BBOX_FRAME_NUM command is to read the total frame number of the black box. The
default value of this frame number is 4. When the storage space is full, the new record will overwrites from the
second time, the first record will be persistent reserve unless the clear command by MFR_ BBOX_CLEAR (EDh).
Then, always keep one earliest record and three newest records in the black box.

MFR_SET_OV/UV/PG THD (F2h)
MFR_ SET_OV/UV/PG THD command sets the OV/UV/PG threshold and response of the device.

The MFR_ SET_OV/UV/PG THD command is a paged register. In order to access this register for channel 1 of
the SY26132 device, PAGE must be set to 0. In order to access this register for channel 2 of the SY26132
device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to
81. If the channel is configured as a SLAVE, this command is allowed to write for that channel, but no response
for the device.

Name Bit Access | Default | Description

0: 117%Vref

OV_THD 7 R/W 0
- 1: 125%Vref

0: 75%Vref

UV _THD 6 R/W 0
- 1: 85%Vref

Setting the PG_HIGH and PG_LOW threshold
00: PG_H:80%Vref, PG_L: 70%Vref
PG_THD 5:4 R/W 11 01: invalid

10: PG_H:90%Vref, PG_L: 70%Vref

11: PG_H:90%Vref, PG_L: 80%Vref

0:Auto-recovery (standby mode)
PROTECT_WAY_OVP | 3 R/W 0
1:Latch-off mode

0:Hic-cup mode
PROTECT_WAY_UVP | 2 R/W 0
1:Latch-off mode

0:No action ( Just response fault register, to protect by
PROTECT WAY OCP | 1 R/W 0 UVP)
1:Hic-cup mode

Reserved 0 R 0 Reserved

The OTP protect way is fixed at auto-recovery and the default value of F2h is 30h.
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MFR_PHASE CTRL(F4h)
Name Bit Access | Default | Description

Enable the phase shedding function through PMBus:
EN_PHASE_SHEDDING 7 R/W 0 0: Disable the phase control by bit [6:5] of F4h
1: Enable the phase control by bit [6:5] of F4h

Select operation phase(s). Will be effective when
EN_PHASE_SHEDDING is enabled:

00: four-phase operation in FCCM

PHASE_SHEDDING 6:5 RW 00 01: two-phase operation in FCCM
10: one-phase in FCCM
11: one-phase in PFM
Reserved 4 R 0 Reserved
The black box function control:
B-Box CTL 3 R/W 0 0:Enable black box function
1: Disable black box function
VIN_OV_PROTECT WAY | 2 RIW 0 0:Auto-recovery (standby mode)

1: Latch-off mode

Reserved 1.0 R 00 Reserved

The default value of F4h is 00h.

MER _SYS TIMER (FAh)

MFR_ SYS_TIMER command is used to mark the system time or error numbers when record the black box.
Once the data record to black box completely, the least bit add lautomatically for this register.

Using little-endian of 4 bytes, the MFR_ SYS_TIMER command must be accessed through Block Write/Block
Read transactions.

Byte Byte Name Value Description
Always read as 0x04.The number of date

0 Byte Count 0x04 bytes that the block read command expects to
read

1 Character 1

2 Character 2

3 Character 3

4 Character 4
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Operation

The SY26132 is a high efficiency synchronous step-
down DC/DC regulator which can operate over a
wide input voltage range from 3V to 16V and
integrates a main switch and a synchronous switch
with very low Rps(on) to minimize the conduction loss.
The SY26132 can operate in two modes. Mode | is a
dual phase which can deliver 30A load current. Mode
Il'is a dual synchronous step-down converter capable
of delivering 15A/15A output current each. Two
SY26132 devices can be paralleled together to
provide up to 60A capability. The SY26132 integrates
PMBus 1.3 compatible interface for setting
parameters and implements an  accurate
measurement system to monitor the output voltages,
currents and temperatures for individual channels.

Application Note

For multi-phase (2+0 or 4+0) application, the device
should be limited to work in FCCM mode to avoid
working instability. For the light load and high
efficiency requirements, it is allowed to control the
device phase-shedding in one-phase in PFM through
register MFR_PHASE_CTRL(F4h) of bit[7:5].

Besides, the device working close to maximum duty
cycle may also cause instability, as current sharing
and loop control are restricted for multi-phase
application. It is better to reserve some duty cycle
margin at this time.

Constant-on-time Architecture

The one-shot circuit or on-time generator, which
determines how long to turn on the high-side power
switch, is fundamental to any constant-on-time (COT)
architecture. Each on-time (ton) is a “fixed” period
internally calculated to operate the regulator at the
desired switching frequency over the input and

output voltage range, where ton=(Vout/Vin) x(1/fsw).

For example, considering that a hypothetical
converter configured for 1.2V output from a 12V
input operating at 600kHz. The target on-time is
(1.2v/12V)x(1/600kHz)=167ns. Each ton pulse is
triggered by the feedback comparator when the
output voltage as measured at FB drops below the
target value. As the input or output voltages
change, an appropriate ton pulse is calculated,
maintaining a fairly constant operating frequency
while regulating the output voltage.

There is no fixed clock in a COT architecture, so
the power switch can turn on almost immediately
after a load transient. Subsequent switching pulses
can be quickly initiated, ramping the inductor

current up to meet load requirements with
minimal delays. COT has significant benefits over
traditional current mode or voltage mode control
methods that must simultaneously monitor the
feedback voltage, inductor  current  and
compensation signals to determine when to turn
off the power switch and turn on the synchronous
rectifier.

Input Capacitor Selection

Input filter capacitors are needed to reduce the
ripple voltage on the input, to filter the switched
current drawn from the input supply and to reduce
potential EMI. When selecting an input capacitor,
be sure to select a voltage rating at least 20%
greater than the maximum voltage of the input
supply and a temperature rating above the system
requirements. X5R or X7R series ceramic
capacitors are mostly selected due to their small
size, low cost, surge current capability and high
RMS current ratings over a wide temperature and
voltage range. However, systems that are powered
by a wall adapter or other long and therefore
inductive cabling may be susceptible to significant
inductive ringing at the input to the device. In these
cases, consider adding some bulk capacitance like
electrolytic, tantalum or polymer type capacitors.
Using a combination of bulk capacitors (to reduce
overshoot or ringing) in parallel with ceramic
capacitors (to meet the RMS current requirements)
can be helpful in these cases.

The ripple current through input capacitor is
calculated as:

len rms = lour X4/Dx (-D)

Place a typical X5R or a better grade ceramic
capacitor really close to the IN and GND pins to
minimize the potential noise problem. Care should be
taken to minimize the loop area formed by CIN, and
IN/GND pins. In this case, two 10uF 0603 capacitors
are recommended for each phase.

Inductor Selection

The inductor is necessary to supply constant
current to the output load while being driven by the
switched input voltage. Instant-PWM operates well
over a wide range of inductor values. This flexibility
allows for optimization to find the best trade-off of
efficiency, cost and size for the application.

A reasonable compromise between size, efficiency,
and transient response can be determined by
selecting aripple current (Al)) about 20% ~ 50% of
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the desired full output load current. Start
calculating the approximate inductor value by
selecting the input and output voltages, the
operating frequency (fsw), the maximum output
current (loutmax) and estimating a Al. as some
percentage of that current.

_ Vour X (VIN(MAX) —Vour)

1
VIN(MAX) xfow XAl

Use this inductance value to determine the actual
inductor ripple current (Al) and required peak
current inductor current I peax.

Vour X (VIN(MAX) —Vour)

Al =
VIN(MAX) stw x Ll

and

IL,PEAK = IOUT,MAX +AIL/2

Select an inductor with a saturation current and
thermal rating in excess of I peak.

If FCCM light load operation is selected, be sure to
select an inductor value high enough to avoid the
reverse current limit from being triggered when the
load current is near zero.

For highest efficiency, select an inductor with a low
DCR that meets the inductance, size and cost
targets. Low loss ferrite materials should be
considered.

For interleaved 2+0 or 4+0 mode, the inductance
for each phase can be reduced for the same output
current ripple because of the specific topology.

Inductor Design Example
Consider a typical design for a 1+1 mode device
providing 0.7Vour at 15A from 16Vn, operating at
600kHz and using a target inductor ripple current
(Al) of 40% or 6A. Determine the approximate
inductance value at first:

0.7V x(16V -0.7V)

1 16V x600kHz x 6A

=0.186uH

Next, select the nearest standard inductance value,
in this case 0.22uH, and calculate the resulting
inductor ripple current (Aly):

_ 0.7Vx(16V-0.7V)
Y 16V x600kHz x 0.22puH
I peax =10A+5.07A/2=12.535A

=5.07A

The resulting 5.07A ripple current is well within the
20%-50% target. Importantly, it is also well below
the reverse current limit. Finally, select an available
inductor with a saturation current higher than 130%
of peak inductor current to ensure inductor working
condition. In this case, the reasonable saturation
current should be selected over 16.3A.

Output Capacitor Selection

Instant-PWM provides excellent performance with a
wide variety of output capacitor types. Ceramic and
POS types are most often selected due to their
small size and low cost. Total capacitance is
determined by the transient response and output
voltage ripple requirements of the system.

Output Ripple
Output voltage ripple at the switching frequency is
caused by the inductor current ripple (Al) and the
output capacitors ESR (ESR ripple) as well as the
stored charge (capacitive ripple). When considering
total ripple, both should be considered.

VRIPPLE,ESR =Al_xESR

Al

VRIPPLE,CAP = 8xC f
X Loutr X Tsw

Consider a typical phase 1+1 application with
AlLl=5A@600kHz using three 22uF ceramic
capacitors and ignore the ESR. Total cap ripple is
15.78mV. The actual capacitive ripple may be
higher than calculated value because the
capacitance decreases with the bias voltage on the
capacitor. Check the capacitor derating curves.

For interleaved 2+0 or 4+0 mode, the total output
ripple maybe be smaller because of the lower
output current ripple.

Layout Design

For the best efficiency and minimum noise problem,

the following components should be placed close to

the IC: Cin, Cvce, Cvorv, Cas, L, Rre1 and Reg2.

1. Iltis desirable to maximize the PCB copper area
connecting to the GND pin to achieve the best
thermal and noise performance. If the board
space allowed, a ground plane is highly
desirable.

2. The SGND pin or copper should be connected
to PGND copper area through several vias.

3. Cin must be close to the Pins IN1/IN2 and GND.
The loop area formed by Civ and GND must be
minimized.
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The BS pin is sensitive. Bootstrap capacitor
must be placed between the BS and the LX as
close as possible.

The components Rrs1 and Rrg2, and the trace
connecting to the FB pin must NOT be adjacent
to the LX net on the PCB layout to avoid the
noise problem.

The PCB copper area associated with the LX
pin must be minimized to avoid the potential

noise problem.

If the system chip interfacing with the EN pin
has a high impedance state at shutdown mode
and the IN pin is connected directly to a power
source such as a Li-lon battery, it is desirable
to add a pull-down 1MQ resistor between the
EN and PGND pins to prevent the noise from
falsely turning on the regulator at shutdown
mode.

7 GND N\ N 000 000
000 000
998 298 000 000
000 00O GND
ISH\ i 1 CFG2 CFG1 _PG1 VBT1
ke
: L N e
VOUT1
LX1 f——
3355858853
LX2
VOUT2
)
L
000 000
000 00O
000 000
00 000 000 000
. GND / 000 000
Top Layer - Mid2 Layer
Figure3. PCB Layout Suggestion for Single Chip
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Figure 4. PCB Layout Suggestion for Dual Chips
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LGA6x6-42 Package Outline Drawing
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Front View Recommended PCB layout
(reference only)
Notes: 1, All dimension in millimeter and exclude mold flash & metal burr.
2, center line refers to the chip body center.
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Taping & Reel Specification
1. Taping Orientation
LGA6x6
~|3.90/4.10|-— 1.50/1.60
_/ \_/ \_/ N/ _/
—6.35-6.55—
m. i
©
- ® ®
o 6.30-6.50
N
(]
F é‘
r90-0.1 1.10/1.50—
Feeding Direction —»
2. Carrier Tape & Reel specification for packages
Reel
Size
Package Tvpe | T2P€ width Pocket Reel size Trailer * Leader * Qty per reel
g€ 1yp (mm) pitch(mm) (Inch) length(mm) length (mm) (pcs)
LGAGx6 16 8 13" 400 400 2500
3. Others: NA
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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
Oct.09, 2023 Revision 0.9 Initial 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 a 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
©2023 Silergy Corp. All Rights Reserved.
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