Application Notes: AN_SY 6875A

Programmable Current Limit Switch

S/IERGY

General Description Features

SY6875A is a programmable current limit switch with « Wide Input Voltage Range from 2.5V to 15V with
input voltage range selection and output voltage surge up to 30V

clamping. Extremely low Ryon) Of the integrated . Extremely Low Rspon, for the Integrated
protection N-channel FET helps to reduce power loss Protection Switch: 40 @

during the normal operation. Programmable soft:star «  pProgrammable Soft-Start Time

time controls the slew rate of the output voltagey « Programmable Current Limit

the start-up time. Independent enable control altve . ghort-circuit Protection

complicated system sequencing control. It integrate , Selectable Input Range and.Clamping Output
the over-temperature protection shutdown and auto- Voltage Threshold.

recovery with hystersis. This IC along with small
DFN3X3-10 footprint provides small PCB area
application.

Enable Interface Pin

Thermal Shutdown_Rrotection & Auto Recovery
¢ 'RoHS Compliant and Halogen Free

» = Compact package: DFN3X3-10

Ordering Information

SY6875 C(OO)0I Applications
Temperature Code
Package Code »..Notebook PC
Optional Spec Code /I-pad Mini
¢ Server
Ordering Number| Package type Note o Service PC

SY6875ADBC DFN3x3-10 -

Typical Applications

VN o * il 'Y ouT JQ * o Vour
2515V ¢ | 2| ouT |2 1.,
1OUFI 3 8 10uF
"™ SY6875A ouT I
ON/OFF | —»] EN M
4 6

VCP GND SST
Rve RiLm
100k Csst 2.2kQ
Q 0.1uF

Figure 1. Schematic Diagram
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Pinout (top view)

IN [T 0 1 H0] out
IN [21 | | 9] out
IN [37 | | (8] out
vep |41 1 11 | T7] EN
iLm [57 ( GND el g7

(DEN3x3-10)
Top mark:FNxyz for SY6875A(Device code: FNx=year code, y=week code, z= |ot.number code)

Pin Name Pin Number Pin Description
IN 123 Power input pin.-Decouple high frequency noise bynecting at
" least 0.1uF MLCCto ground.

GND 11(exposed paddle) Ground pin.

ouT 8,9,10 Power-output pin.

ILIM 5 Current limit program pin.Program the cumtdimit by
connecting a resister to,ground.

SST 6 Soft-start time program’ pin. Connect a capath ground to
program the soft(start time.

EN 7 Enable interfface,pin. Pull it High to enalsie tC.

VCP 4 Output clamp.voltage selection based onrtpativoltage. Pull

VCP pinto,High by connecting a resistor to INpoitl VCP pin to
Lowyby,connecting a resistor to ground, or floatR/Bin to select
different output clamping thresholds. Recommendecoupling
this\pin with 0.1uF capacitor.
Clamping Threshold

Ve IN Min Typ Max
Low 3.3V Over 4V | 3.6V| 3.8V 4.0V
High 5V Over 6V | 5.4V| 5.7V 6.0V
Open 12v Over 14V| 12.6V| 13.3V 14V

Block Diagram

INi 1 I T 0 out
SST Soft-start | | uvLo || Charee Discharge

Pump Control

EN [ I—'l—.\l\ \—{i

H

Driver

Current i
a | Limit {1 ILIM
Thermal

Detect VOUT —

i I
GND [J Clamping Lﬁ VCP
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Absolute Maximum Ratings (Note 1)

Supply Input Voltage 30V

EN pin, VCP pin, 30V
Power Dissipation, @ T, = 25°C DFN3X3-10, 2.6W
Package Thermal Resistance (Note 2)

03a 38°C/W
0ic 8°CIW
Junction Temperature Range 125°C
Lead Temperature (Soldering, 10 sec.) 260°C

Storage Temperature Range

Recommended Oper ating Conditions (Note 3)

-65°C to 150°C

2.5V to 15V

Supply Input Voltage

Junction Temperature Range
Ambient Temperature Range

-40°C to 125°C
-40°C to 85°C

Electrical Characteristics
(Vin =5V, Riu=10kQ, Css1=105nF, Gy = 10uF, Gur = 10uF, Ty = 25°C, unless etherwise specified )

Parameter Symbdgl Test Conditions Min Typ Max | Unit
Input Voltage Range N 2.5 30 \
Input UVLO Threshold Vvio VCP=LOW 2.2 2.4 \Y
VCP=HIGH 3.4 3.8 \Y
VCP=0OPEN 8.1 9.0 V
UVLO hysteresis Vys VCP=LOW. 0.05 0.085 0.13
VCP=HIGH 0.06 0.095 0.15| V
VCP=0OPEN 0.1 0.19 0.29
Bias Current dias 200 HA
Shutdown Current shon EN=0 10 HA
Protection FET RON Ron 40 70 ng
Current Limit Accuracy +30%lm
Current Limit Program Rangeg /1w (Note 5) 1 5 A
Clamping Output Voltage Mp VCP=LOW 3.6 3.8 4.0 V
VCP=HIGH 5.4 5.7 60| V
VCP=0OPEN 12.6 13.3 140 V
Soft-start Time Tst 29.4 ms
Soft-start Time Ac¢cuaracy Css=105nF(Note 4) +30%Tssy
EN Turn-on Threshold M on 2 \Y
EN Turn-off Fhreshold ¥N oFF 0.4 \Y
Output Discharge Resistor oR EN="0’ 30 Q
Thermal, Shutdown Tso 140 °C
Temperature
Thermal Shutdown Hysteresis Thys 20 °C

Note 1: Stresses beyond “Absolute Maximum Ratings” mayseapermanent damage to the device. These are for
stress ratings. Functional operation of the dewc¢éhese or any other conditions beyond those atelitin the
operational sections of the specifications is ngilied. Exposure to absolute maximum rating coodg&imay affect
device reliability.
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Note 2: 0;, is measured in the natural convection aET25°C on a low effective single layer thermal doctivity
test board of JEDEC 51-3 thermal measurement standlast condition: Device mounted on 2" x 2" FRubstrate
PCB, 20z copper, with minimum recommended pad prager and thermal vias to bottom layer grounch@la

Note 3. The device is not guaranteed to function outsislejiterating conditions

Note4. Recommended Soft-start Time Program Table

SST cap (nF) None 10 55 105
Rise time (ms) 1.4 2.8 15.4 29.4

Recommended Formula fo& & Soft-start Time Calculation

Tes our» NoexternaCeg;
T = Cur

IINT

' TSS > TSS_DLT

Where, TSS_DLT is the internally fixed default sstfart time, about 1.4ms,which means there’s ryoeaternal
CssT, Iint is the internal current source, about 3.6UA.

Note5. Recommended Current Limit Program Table

Current Limit Resistance (K 11 55 4.4 3. 3.1 2.8 2.4 2.2
Current Limit (A) 1.0 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Recommended Formula for g & Current Limit Calculatioh

Ruw =X Q).

ILIM
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Typical Performance Characteristics

Programmable Current Limit Programmable Soft-start Time

(3.3V Mode, lo=1A, Csst=100nF)
6 -
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Shutdown Over Voltage Protection
(12V Mode, lo=1A, Cssr=100nF) (5V Mode, Vin=8V, lo=0A)
Vi 5.0V/div P U M

Vour _ 5.0V/div

Tlo 0.5A/diV
B
Time (10ms/div)
Over Voltage Protection
(5V Mode, Vin=8Y, lo=1A)
u
Vi 5.0Vidiv
p !

Vour  2.0V/div

lo 0.5A/div

3 P ——— -——

Time (20ms/div)

Vour  2.0V/div

lo 0.5A/div

Time (20ms/div)
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PCB Layout Guideline
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Top Layer
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DFN3x3-10 Package outline
Lo
% L I 0.55
° e Q SRIL Y
0.50 - »‘ ‘« 0.30
Top View PCB Tayout (recommended)
— 0.595-0.80

P

Side View

7

0.50 4‘ ‘H 0.15-0.30

Bottom View

f

0.13-0¢28 J

nnoon)  wl =l

Detail A
Pinl identifier: two options

Notes: All dimensions arein millimeters and exclude mold flash & metal burr.
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Taping & Redl Specification

1. DFN3x3-10 taping orientation

“*3.9/4.1"‘ 1.45/1.55

OO @ A0 O

11.7/12.3

Feeding direction —

2. Carrier Tape& Red specification for packages

w <« Reel
L Width
Reel =
Size ]
Package~| Tapewidth Pocket Reel size Reel Trailer Leader length | Qty per
types (mm) pitch(mm) (Inch) width(mm) | length(mm) (mm) reel
DFN3x3 10 8 13" 12.4 400 400 5000

3. Others: NA
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