S/IERGY

SYR827

High Efficiency 5.5V, 6A, 2.4MHz
I°C Programmable, Synchronous Step Down Regulator

Preliminary Specification

General Description

SYR827 is a high efficiency 2.4MHz synchronous step,
down DC/DC regulator IC capable of delivering up6i@ .
output currents. It can operate over a wide inpltage
range from 2.6V to 5.5V and integrate main switcid a
synchronous switch with very lowpRon) to minimize the
conduction loss. The output voltage can be progradhm
from 0.7125V to 1.5V througHC interface. .

SYR827 is in a space saving, low profile CSP1.586120
package.

Ordering Information

SYR827 [1(O,0) *
| E Temperature Code y
Package Code .

Optional Spec Code

Ordering Number | Package Type | Slave Address ]

SYR827PKC CSP1.56*1.96-20

0x4QEL, .

Features

Input voltage range: 2.6V to 5.5V

2.4 MHz switching frequencsninimize
components

Typical 65UA quiescent current
Low Ros(onfor internal swité\é%FET/NFET):
28meY/17mQ

Programmable Outp \@age: 0.7125Vto 1.5Vin
12.5mV steps

6A continuoug?’ﬁut current capability.

Capable far 0.25uH inductor and 22uF Ceramic
Capacitora

Hic-?&Qode protection for hard short condition

external

Compliant and Halogen Free
pact package: CSP1.56*1.96-20

3
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Figure 1. Schematic Diagram

SYR827 Rev.0.1

Silergy Corp. ConfidenBaépared for Customer Use Only

1



S

SIIERGY

SYR827

Pinout (top view)
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Part Number Package type Top Mark®

SYR827PKC

CSP1.56*196-20 Alyz

Note@: x=year code, y:.wq%ade, z=lot number code.

Pin Pin Name | Pin Descrip@
D1,D2,E1,E: VIN Power pin. These pins must be decoupleddargiwith at leas
22 mic capacitor. The input capacitor shbelglaced as close
a sible between VIN and GND pins.
D3,D4,E3,E: SW éﬁw ching node pil Connectthest pins to the switching node «
ductor.
B2,B3,C1,C2,C3,C | GND Power ground pin

Al

Voltage select pil When this pin is low, oyt is set by the VSEL
register. When this pin is high oy is set by the VSEL1 register.

A2 “EN Enable control pin. Active high. Do not leave adting
B1 SDA I°C interface clock line

B4 AGND Analog ground pit

A3 SCL I°C interface B-directional Data line

A4 VOUT Sense pin for output. Connect to the output capasite

é\\
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Absolute Maximum Ratingsote 1)
VIN 6.0V
All Other Pins Vin+ 0.6V
Power Dissipation, #@ Ta = 25°C CSP1.56*1.96-20 2.6W
Package Thermal Resistance (Note 2)
0 5a 38°C/IW
0 i 8°C.
Junction Temperature Range 5 'Q
Lead Temperature (Soldering, 10 sec.) C
Storage Temperature Range -65¢C t6*150°C
ESD Susceptibility (Note 2) C)
Recommended Operating Conditions (Note 3) O
Supply Input Voltage 2.6V to 5.5V

Junction Temperature Range

Ambient Temperature Range

-40°C to 125°C
-40°C to 85°C
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Electrical Characteristics

(Vin=5V, Vout= 1.0V, L = 0.25uH, Gut = 22uF, Ta = 25°C, unless otherwise specified)

blanking time

Paramete Symbo Test Condition Min | Typ | Max | Unit
Input Voltage Ranc Vin 26 5.t \%
V iy UVLO Vuvio VN RISInQ 2.45 2.55 \Y
V iy UVLO HyStereSi V UvHysT 15C mV
uiescent Curre lout=0, EN=1, ‘ Q
0 lo FB=10506*Vker 65 KA
Shutdown Currel lsHON HIW EN=C O:L A
lsron s | EN=Vin, Buck_ENX=( 3C H
EN, VSEL, SDA, SC
Rising threshol Viu 1. \Y
Falling threshol Vi 0.4 \Y
V out Accuracy Vees Forced PWM, \oyr=VSELDO, 15 +15] %
default value
NFET RDS(ON] RDS(ON)I\ 17 mQ
PFET Fps(on) Rosonye 28 m
PMOS peak current lirr lum PEAK 7.t A
NMOS peak current lim lLm VALLEY 6 A
Internal sof-start time tse 30C us
Min on time 40 ns
Oscillator Frequenc Fosc 2.4 MHz
Thermal Shutdow : .
Temperature Tso Ka\ 150 c
Thermal Shutdown Hystere Thys 15 °C
LX node discharge resis Rosh 15C Q
Input OVP shutdow %7 Rising threshol 6.1F Vv
XQ, Falling threshol 5. | 5.8¢ Vv
Over voltage protectio QBlanking 20 us

@

Note 1. Stresses beyc‘)&ﬁbsolute Maximum Ratingsy swuse permanent damage to the device. These are

stress ratings only;:
operational sectio
extended peri

Note 2 eJ

test b@ JEDEC 51-3 thermal measurement stdnda

N@The device is not guaranteed to function outdiEleperating conditions.

ional operation of theéckeat these or any other conditions beyond tivudieated in the
f the specification is ngblied. Exposure to absolute maximum rating condgifor
may affect device reliability.

easured in the natural convection aET25°C on a low effective single layer thermal doctivity
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Enabling Function

The EN pin controls SYR827 start up. EN pin lowhigh transition starts the power up sequence. IfpiENis low,
the DC/DC converter will be turned off.

SYR827 allows software to enable of the regulatbemvEN is HIGH, via the BUCK_EN bits. BUCK_ENO and
BUCK_ENL1 are both initialized HIGH in the registers

Hardware and Software Enable control table.

Pins Bits
EN VSEL BUCK_ENO BUCK_EN1 OUTPUT.,
0 X X X FF
1 0 0 X g%ﬁw
1 0 1 X L ON
1 1 X 0 OFF
1 1 X 1 ON
Input Over Voltage Protection Function &O
When the W, exceeds over voltage protection threshold, SYR8&Vstop switehing to protect the circuitry. An
internal 20us blanking time helps to prevent thiewt from shutting dow to noise spikes.

I°C Interface Q

SYRS827 features arfQ interface that allow the HOST p%’gsor to cdritie output voltage achieve the DVS
function. The 4C interface supports clock speeds of.up to 3.4MHa ases standardd commands. SYR827
always operates as a slave device, and is addres%é?ﬁbit slave address followed by 4rb&, which indicates

whether the transaction is a read-operation orite tion. 4C address of the SYR827 is set at the factory to

0x40h.
o

START and STOP Conditions:

SYRS827 is controlled via arf@ compati erface. The START condition is &Ml to LOW transition of the
SDA line while SCL is HIGH. The S condition iL®W to HIGH transition on the SDA line while SCk i
HIGH. A STOP condition must be efore each BTAondition. The3C master always generates the START

and STOP conditions.

i

((SDAI_I /N |/—

L — 4 L — 4
START STOP

% } CONDITION CONDITION

Data Val!§(
The, n the SDA line must be stable duringtl&H period of the SCL, unless generating a STARBDOP
(&aén\p . The HIGH or LOW state of the data lirmm®nly change when the clock signal on the SG& iknLOW.

soa / X - \

|
I
I h
I

N

DATA LINE  CHANGE
STABLE | OF DATA |
| DATAVALID ALLOWED
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Acknowledge:
Each address and data transmission uses 9-closkspurhe ninth pulse is the acknowledge bit (AGKjer the

START condition, the master sends 7-slave addrigssabd an R/Whit during the next 8-clock pulses. During the
ninth clock pulse, the device that recognizes e caddress holds the data line low to acknowledgee
acknowledge bit is also used by both the mastettamdlave to acknowledge receipt of register axidie and data.

M/ N\ LN\ -Q
| o

START | ACKNOWLEDGE |
FROM SLAVE
- -

Data Transactions:

All transactions start with a control byte sentnirthe FC master device. The g@ byte begins with a BRTA
condition, followed by 7-bits of slave address (A000xfor the SYR827, this.address can be changed #sszty)

followed by the & bit, R/W bit. The R/Whit is O for a write or 1 for a read If any slagtevices on the’C bus
recognize their address, they will acknowledge blimg the SDA line | or the last clock cycle the control
byte. If no slaves exist at that address or arereaty to communi the data line will be 1,dating a Not
Acknowledge condition. Once the control byte istsand SYR827 owledges it, the 2nd byte sethéynaster
must be a register address byte. The register ssldnge tells 827 which register the masitbrwrite or
read. Once the SYR827 receives a register addygsstlbesponds with an acknowledge.

Write To A Register .

DATA .

[S] STARTO &QH ACKNOWLEDGE ] DRIVEN BY THE MASTER

[N] NOACKNOWLEDGE | | DRIVEN BY THE SLAVE
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Software buck enable. When EN pin is low, {

2
. \>©

BUCK_EN1 7 1 regulator is off. When EN pin is high, BUCK_EN hi
takes precedent.
MODE1 6 \¢27\N 0 0=Allow auto-PFM mode during light load.
o 1=Forced PWM mode
NSEL1 '5:.07 R/W 010111 (¥,;r=1.0V) 000000 = 0.7125V

000001 = 0.7250V
000010 = 0.7375V

111111 =1.5000V

S/IERGY
Register Settings:
1. VSEL 0 (0x00)
Register Name VSELO
Address 0x00
Field Bit R/W Default Description
Software buck enable. When EN pin 1
BUCK_ENO 7 R/W 1 regulator is off. When EN pin is high@& _ENhi
takes precedent. ‘\1~
MODEO 6 R/IW 0 0=Allow auto-PFM mode d@‘@'iighahn
1=Forced PWM mode
NSELO 5:0 R/W 010111 (M,r=1.0V) 000000 = 0.7125V
000001 = 0.72
000010 =0. \Y,
ouéqé 1.0000V
111111 =1.5000V
2. VSEL 1 (0x01) ‘{b‘
Register Name VSEL1
Address 0x01
Field Bit RIW s@;ault Description

he
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3. Control Register (0x02)
Register Name Control Register
Address 0x02
Field Bit R/W Default Description
Output 0 = discharge resistor is disabled.
Discharge ! RIW ! 1 = discharge resistor is enabled. @Q
Slew Rate 6:4 R/W 000=10mV/0.15us Set the slewfoatpositive voltag%r’gmsitions.
000 = 10mV/0.15us O
001 = 10mV/0.3us O
010 = 10mV/0.6us Qi
011 = 10mV/1.Z%sO£
100 = 10mV/2.4u
101 =10 us
110 :(gp 19.6us
1110 0mV/19.2us
Reserved 3 RIW 0 i Always reads back 0.
RESET 2 R/W 0 Setting to 1 resets all registerdetfault values.
Reserved 1:0 R/W 00 N (b, Always reads back 0.

4.1D1 Register (0x03)

Register Name \ ID1 Register

Address 0x03

Field Bit RN(* Default Description

VENDOR 7:5 R 100 IC vendor Silergy code.
Reserved 4 R 0 Always reads back 0.
DIE_ID @ R 1000 IC option code

2
. \6
%\
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5. 1D2 Register (0x04)
Register Name ID2 Register
Address 0x04
Field Bit R/W Default Description
Reverved 7:4 R 0000 Always reads back 0.
DIE_REV 3:0 R 0001 IC mask revision code -
6. PGOOD Register (0x05) O
Register Name PGOOD Register
Address 0x05
Field Bit R/W Default Description
PGOOD 7 R 0 1: Buckis led and soft-start ispleted.
Reserved 6:0 R 000 0000 N@f/s reads back 0.
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CSP1.56*1.96-20 Outline Drawing
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Notes: All dimension in MM and exclude mold flash & metal bur
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