SC ol SCT2180
1 Silicon Content Technology Rev.1.2

7V Vin, 8A, High Efficiency Synchronous Step-down DCDC Converter

FEATURES

e Wide 2.9V-7V Input Voltage Range
e 0.6V-Dmax*Vin Output Voltage Range
e 8A Continuous Output Current

e Integrated 15mQbmQ Rdson of HS/LS Power
MOSFETs

e Fixed 1ms Soft-start Time

e Selectable 400KHz, 800KHz and 1.2MHz
Switching Frequencies

e Selectable PFM, USM and FCCM Operation
Modes

e Selectable 8A, 10A and 14A Current Limit

e Cycle-by-Cycle Current Limiting

x ©utput Over-Voltage Protection

e Over-Temperature Protection

e Available in a QFN 12-leads 2mmx3mm Package

APPLICATIONS

e Automotive Infotainment
e Solid state driver

e Portable Instruments
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REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Revision 1.0
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ILIMIT

Overcurrent limit selection. The current limit is 8A when the pin is connected to
ground, 10A when the pin is floating, and 14A when the pin is pulled up to VCC.

MODE

PFM, USM or FCCM mode selection. Connect the pin to VCC to force the device in
Forced Continuous Conduction Mode (FCCM) operation mode. Ground the pin to
operate the device in Pulse Frequency Modulation (PFM) mode without Ultrasonic
Mode (USM). Floating the pin to operate the device in PFM with USM.

SW

Connect SW to the inductor and bootstrap capacitor. SW is driven up to VIN through
the high-side power MOSFET during on-time. The inductor current drives SW to
negative voltage through low-side power MOSFET during off-time. Use wide and
short PCB traces to make the connection. Keep the SW pattern area minimized.

BST

Bootstrap. Must connect a 0.1uF capacitor or greater between SW and BST to form
a floating supply across the gate driver of high-side power MOSFET.

vCC

AGND

sc1

10

Internal VCC LDO output. The driver and control circuits are powered by VCC. Don't
connect VCC to external circuit. Decouple with 1uF ceramic capacitor placed as
close to VCC as possible.

Signal logic ground. AGND is
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Wi EVM

‘ Junction-to-board characterization parameter (EVM) @ ‘

7.1

(1) Measured on JESD51-7, 4-layer PCB. The values given in this table are only valid for comparison with other packages and cannot
be used for design purposes. These values were calculated in accordance with JESD51-7 and simulated on a specified JEDEC board.
They do not represent the performance obtained in an actual application.

(2) Simulated on SCT standard EVM: SCT2180 Demo Board, 10z copper thickness, 70mm x 60mm, 4-layer PCB.

ELECTRICAL CHARACTERISTICS
Vin=5V, Ts=-40°C~125°C, typical value is tested under 25°C.

SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Power Supply and Output

Vin Operating input voltage 29 7 \Y
VINuvLO Vin UVLO rising threshold 2.3 2.5 2.8 \%
ViNnuvio HYs | VIN UVLO Hysteresis 200 mv
Isp Shutdown current EN=0, Measured on VIN pin 1 3 uA
lo Quiescent current from VIN sEv’\\/Iit:czh\i/rlwg\;/.ol\ljlte:azs\ﬁrzlg Lc:}a\d/,”\lTl ?)in. 150 250 UuA
Vee Vcc internal LDO regulator voltage Ilvec=0mA 4.5 4.7 5 \%
Vce_Lr Vcc internal LDO load regulation lvec=5mA 0.5 %
Ivee_Lim Vcc internal LDO current limit VCC short to ground 30 mA

Reference and Control Loop

VREF

Reference voltage of FB

2.9V<Vin<7V at Temp=25
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SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Vec Power Good PG pull-down strength lpc =4mA 0.4 \%
Ipc_LEAK Power Good PG leakage current Vpc=5V 1 UA
Protection
From source to drain  ILIMIT
connects to GND S 8 12 A
lum_p LS MOSFET positive current limit From source to drain  ILIMIT 7 10 14 A
floating
From source to drain  ILIMIT
connects to VCC 10 14 20 A
. . From drain to source, MODE
lLm_N LS MOSFET negative current limit connects to VCC 25 5 7.5 A
Thiccup Hiccup waiting time 10 ms
Vovp_r Ves OVP threshold % of Vrer Vs rising 122 %
Vovp_F Ves OVP threshold % of Vrer Ves falling 117 %
Vuvp_F Ves UVP threshold % of Vrer Ves falling 75 %
Tep Thermal shutdown threshold Ty rising 155 °C
Hysteresis 30 °C
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TYPICAL CHARACTERISTICS

Figure 2. Efficiency at VIN=5V, Fsw=800kHz, PFM mode Figure 3. Efficiency at VIN=5V,Vout=1V, Fsw=800kHz

Figure 4 & F
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FUNCTIONAL BLOCK DIAGRAM

1
L]
Bias and
Reference
VCC Bootstrap
B Lal  — )
EN L[] regulator Regulator L 1BST

On-time <
Generator
and Freq. 7
Selection Control Logi
ontrol Logic Gate : [
and Protection Driver Jsw
—»>— +
FB [] o —{ K
—>
NG
> —
[ ] PGND
Ramp
Compensation
Figure 8. Functional Block Diagram
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OPERATION

Overview
The SCT2180 is a 2.9V-7V input, 8A
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Under-voltage Protection

The SCT2180 features the Under-voltage Protection (UVP) by monitoring the output voltage to detect the under-
voltage voltage. When the feedback voltage falls below 75% of Vrer, the SCT2180 enters hiccup mode until the
under-voltage scenario released.

Over voltage Protection

The SCT2180 implements the Over-voltage Protection (OVP) circuitry to minimize output voltage overshoot during
load transient, recovering from output fault condition or light load transient. The overvoltage comparator in OVP
circuit compares the FB pin voltage to the internal reference voltage. When the feedback voltage rises higher than
122% of the feedback voltage, the OVP comparator output goes high and the circuit turns off the HS-FET driver.
The LS-FET driver turns on
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APPLICATION INFORMATION

Typical Application

Figure 10. SCT2180 Design Example, 1V Output

Design Parameters

Design Parameters

Example Value

Input Voltage

5V Normal 2.9V to 7V

Output Voltage v
Maximum Output Current 8A
Switching Frequency 800 KHz
Output voltage ripple (peak to peak) 15mvV

12
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Input Capacitor Selection

For good input voltage filtering, choose low-ESR ceramic capacitors. A ceramic capacitor 10uF is recommended for
the decoupling capacitor and a 0.1uF ceramic bypass capacitor is recommended
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Output Capacitor Selection

The selection of output capacitor will affect output voltage ripple in steady state and load transient performance.

The output ripple is essentially composed of two parts. One is caused by the inductor current ripple going through
the Equivalent Series Resistance ESR of the output capacitors and the other is caused by the inductor current ripple
charging and discharging the output capacitors. To achieve small output voltage ripple, choose a low-ESR output
capacitor like ceramic capacitor. For ceramic capacitors, the capacitance dominates the output ripple. For
simplification, the output voltage ripple can be estimated by Equation 7 desired.

AVOUT = s > ( ) (7)
Where

e AVyytls the amidut voltage ripple

« fswis the switching frequency

e Lis the inductance of inductor

e Cour isrthe outputpgpatztzire
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Application Waveforms

Unless otherwise noted, the following conditions are VIN=5V, VOUT=1V, Temperature=25C.

Figure 11. Power up (lload=8A) Figure 12
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Application Waveforms(Continued)

Unless otherwise noted, the following conditions are VIN=5V, VOUT=1V, Temperature=25C.
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Figure 18. Output Ripple (lload=10mA, FCCM)
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Figure 19. Output Ripple (lload=8A, Fsw=800kHz) Figure 20. Load Transient (OA-8A, 1.6A/us)
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Figure 21. Load Transient (4A-8A, 1.6A/us) Figure 22. Thermal, Fsw=800kHz, lload=8A
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PACKAGE INFORMATION
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TAPE AND REEL INFORMATION

MILLIMETER

SYMBOL MIN NOM MAX

A 328 329 330

B 11.80 12.80 13.80

C 99 100 101

D 13.00 13.30 13.60

t 1.70 2.00 2.30
SYMBOL MILLIMETER
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   V rise = 1 . 2 ∗  ( 1 +   R 1  R 2 ) − 1 . 5 uA ∗ R 1


   V fall = 1 . 1 ∗  ( 1 +   R 1  R 2 ) − 1 . 5 uA ∗ R 1


    R  F B _ T O P =  (     V  O U T    V  R E F − 1 ) ∗   R  F B _ B O T





    L  I N D M I N =     V  O U T ×  (   V  I N M A X −   V  O U T )      V  I N M A X ×   K  I N D ×   I  O U T × f  S W


    I  L P E A K =   I  O U T +   K  I N D ×     I  O U T 2


  ∆  V OUT =     V  O U T ∗ (   V  I N −   V  O U T )  8 ∗     f  S W 2 ∗ L ∗   C  O U T ∗   V  I N


   V OUT


    R 7 =     ( V  O U T −   V  r e f ) ×   R 8    V  r e f

