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SCi . SCT82A31
Silicon Content Technology Rev.1.2

5.5V-100V Wide Input Voltage Range Synchronous Buck Controller

FEATURES

e Synchronous DCDC Buck Controller
= 5.5V-100V Wide Input Range
=  (0.8V-60V Adjustable Output Voltage
= 0.8VN1% Reference Voltage
= 40ns Minimum ton for low duty ratio
= 150ns Minimum torr for high duty ratio
e 100 KHz to 1.2 MHz Switching Frequency
=  Clock Synchronization In/Out capability
=  Selectable Diode Emulation or FPWM
=  Frequency Spread Spectrum Modulation
e 7.5-V Gate Drivers
=  2.3-A Source and 3.5-A Sink Current
=  Low-side Soft Start for prebiasedi®itant-up
Fast Line and Load Transient Response
=  Voltage-
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REVISION HISTORY

Revision 1.0: Released to Market
Revision 1.1: Update Device Order Information
Revision 1.2: Update EXTVCC Limit

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE
DEVICE TYPE PACK QTY MARKING DESCRIPTION
SCT82A31DHKR Tape & Reel 3000 2A31 20 QFN-20L 4.5mmX3.5mm
ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
Over operating free-air temperature unless otherwise noted®
z
DESCRIPTION MIN MAX UNIT .E . >
= R
VIN -0.3 105 v RTIZE b b 9 sw
SW -1 105 \Y SS/TRK |3} 18| HGD
SW (20ns transient) -5 105 V
ILIM -1 105 v comp 14} i1y BsT
EN -0.3 105 V FB |51 i3l ne
VCC, EXTVCC,LO -0.3 14 % et B
FB, COMP, SS/TRK, RT -0.3 6 V AGND 8. iy EP
SYNCIN -0.3 14 V SYNCOUT |7 4l vee
BST -0.3 115 V
BST to VCC 105 Y SYNCIN 18 iy Leo
BST to SW -0.3 14 Vv ExTvCC &t SR 3 PoND
VCC to BST (20ns transient) 7 V S =
LO (20ns transient) -3 V 8 s
PGOOD -0.3 14 Vv 9 =
Junction temperature -40 125 °C . - .
Storage temperature Tsre 65 Top View: 20-Lead Plastic QFN 3.5mmx4.5mm
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Low-side MOSFET gate drive output. Connect to the gate of the [low-side

synchronous rectifier FET through a short, low inductance

Output of the 7.5V bias regulator. Locally decouple to PGND
capacitor located as close as possible to the controller. g
supplied from an external supply that is greater than the in
voltage. Use caution when applying external pias to ensure
voltage is not greater than the minimum VIN voltage and
VCC pin maximum operating rating, see Recommended Of

EP - Pin internally connected to exposed pad of the package. EI
NC - No electrical connection. _

Bootstrap supply for the high-side gate driver. Connect tg
capacitor. The bootstrap capacitor supplies c
must be placed as close as possible to contrgller. If an exte
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THERMAL INFORMATION

PARAMETER THERMAL METRIC QFN-20L UNIT
Rdia Junction to ambient thermal resistance® 37
Rudic (top) Junction to case (top) thermal resistance® 28
Rdic (bot) Junction to case (bottom) thermal resistance® 2.1 ACIW
Rass Junction to board thermal resistance® 12
Ryat Junction-to-top characterization parameter 6.6

sci
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SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
lEN_HYs Standby to operating hysteresis Ven=1.5V 9 10 11 €A
Soft-start and Voltage Tracking
Iss SS/TRK capacitor charging current Vssmre=0V 8.5 10 12 UA
Rss SS/TRK discharging FET resistance Ven=1V, Vssre=0.1V 12 q
Vss-r8 SS/TRK to FB offset 62 mV
Vce cavp | SS/TRK clamp voltage Vssitre T Ves, Vre=0.8V 120 mV
Power Good Indicator

PGOOD high to low - FB upper o - 0
PGuth threshold % of Vrer, Vs rising 106 109 110 %
PGu_nvs PGOOD upper threshold hysteresis % of VRer
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SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT

Vestewp | Diode forward voltage VCC 10 BST, BST sourcing 0.8 v
20mA

lg-BsT
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TYPICAL CHARACTERISTICS
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Figure 3. Efficiency vs Load Current, Vout=5V, DCM Figure 4. Efficiency vs Load Current, Vout=5V, FCCM

Figure 5. Efficiency vs Load Current, Vout=24V, DCM Figure 6. Oscillator Frequency vs RT Resistance
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TYPICAL CHARACTERISTICS

Figure 7. Isnutoown VS Input Voltage Figure 8. lq vs Input Voltage
Figure 9. VIN Quiescent Current with External VCC Applied Figure 10. ILIM Current Source vs TJ
Figure 11. SS/TRK Current Source vs TJ Figure 12. Gate Driver Peak Current vs VCC

For more information www.silicontent.com E 2022 Silicon Content Technology Co., Ltd. All Rights Reserved 9
Product Folder Links: SCT82A31



http://www.silicontent.com/

SCT82A31

TYPICAL CHARACTERISTICS

Figure 13. HO Driver Resistance vs VCC Voltage Figure 14. LO Driver Resistance vs VCC Voltage

Figure 15. tongviny @and torrouiny VS TJ Figure 16. Deadtime vs TJ

Figure 17. VCC Voltage vs Input Voltage
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Vinon=15V
Vinorr=10V Converter #1 Vourmaster=5V Converter #2 Vourstave=3.3V
? Power up based on [ Sequential Power up o

Input Voltage UVLO based on PGOOD

Ruvior Res1 Rec Rres
499K 20K 20K 20K

-4[1 EN FBI:5:|7-0.8V -4[1 EN FBI:5:|7- 0.8v

RUVLQZ RFBZ RFBA
43.2K PGOOD 3.83K PGOOD 6.34K
l0] [10]

Figure 23. Master-Slave Sequencing Power up Using PGOOD and EN

Switching Frequency and Clock Synchronization

To adjust frequency for optimizing external components for various applications, the system designer can connect
a resistor from the RT pin to AGND or synchronize the SCT82A31 to an external clock signal through the SYNCIN

pin.

A free-running switching frequency can be programmed from 100KHz to 1.2MHz by using a resistor from the RT
pin to AGND. The frequency set resistance Rrr is calculated by Equation 5. Standard-value resistors for common
switching frequencies are given in Table 1.

n o — (5)

Table 1. Frequency Set Resistor Rt

Switching Frequency (kHz) Frequency Set Resistance (kQ)

100 100
200 49.9
250 40.2
300 33.2
400 24.9
500 20

750 13.3
1000 10

1100 9.09

For applications with stringent frequency or interference requirements, an external clock source connected to the
SYNCIN pin can be used to synchronize the high-side power device turn-on to the rising edge of the clock. The
rising edge of SW voltage is phase delayed relative to SYNCIN by approximately 100ns. The SCT82A31 operates
in forced continuous mode when it is synchronized to the external clock. Requirements for the external clock SYNC
signal are:

e  Clock frequency range: 100 kHz to 1 MHz

e Clock frequency: T20% to +50% of the free-running frequency set by Rrr

e Clock maximum voltage amplitude: 13 V

e Clock minimum pulse width: 50 ns
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Device Functional Modes
Shutdown Mode

The EN pin provides ON / OFF control for the SCT82A31. When the EN voltage is below 0.38V typical, the device
is in shutdown mode. Both the internal bias supply LDO and the switching regulator are off. The quiescent current
in shutdown mode drops to 7.2 €A typical at VIN = 48 V. The SCT82A31 also includes under voltage protection of
the internal bias LDO. If the internal bias supply voltage is below its UVLO threshold level, the switching regulator
remains off.

Standby Mode

The internal bias supply LDO has a lower enable threshold than the switching regulator. When the EN voltage
exceeds 0.41 V typical and is below the precision enable threshold 1.2 V typically, the internal LDO is on and
regulating. Switching action and output voltage regulation are disabled in standby mode.

Active Mode

The SCT82A31 is in active mode when the VCC voltage is above its rising UVLO threshold of 5 V and the EN
voltage is above the precision EN threshold of 1.2 V. The simplest way to enable the SCT
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1 —
Duty-cycle-to-output transfer function e >

- T2
1+— 1+—
_ _ O_ 1 1 2

Compensator transfer function ()= 0) -

11 14— 1+

1 2
. __ 0O _1
Modulator transfer function = O =

The compensation network typically employed with voltage-mode control is a Type-lll circuit with three poles and
two zeros. One compensator pole is located at the origin to realize high DC gain. The normal compensation strategy
uses two compensator zeros to counteract the LC double pole, one compensator pole located to nullify the output
capacitor ESR zero, with the remaining compensator pole located at one
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Application Waveforms(continued)
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Typical Application

RCZ
110q

Ccs
3.3nF T

sci

Vin=8V to 100V
[m]
Ruvoz Ruvior i Cn
= 24.9kq 100kq IM 2 2UF
. B :
RT
Vour 24.9kq EN VIN
I [2]rRTR sw [19]
Css Cest — Q
22nF 0.1uF
R |3]ssiTRK HO [18] S Ej ang
Regt c1 .3u
2.43k M
7.87kq a ECOMP BST E —=0 Vour=5V
Cc1 Ce
15nF
T [330pF 5)s ne 1
Reso § SCT82A31 1o,
1.5kq l 6 ]AGND er [15 .
= = Cour
SYNCOUT [T o—{7]syncout vee 1] 5X 47uF
ext.clk UL o—]8]svnein Lo [13]
400KHz
Vour~—— 9 JExTvee PGND [12] OGND
PGOOD  ILIM 1
o] [
t
RIUM
PG T . 619q
Ciim 10? = Cvcc
I 10pF a 2.2uF

Figure 41. Application Schematic, 48V to 5V, 20A Buck Regulator at 400kHz

Design Parameters

Design Parameters Example Value

Input Voltage 48V Normal 7V to 100V
Output Voltage 5V

Maximum Output Current 20A

Switching Frequency 400 KHz

Output voltage ripple (peak to peak) 16mV

Transient Response 5A to 15A load step &Vout = 420mV

Start Input Voltage (rising VIN) 6.3V

Stop Input Voltage (falling VIN) 5.1V
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Application Waveforms

Vin=48V, Vout=5V, unless otherwise noted

Figure 42. Power up(lload=20A) Figure 43. Power down(lload=20A)

Figure 44.Enable (lload=20A) Figure 45. Enable (lload=0.1A)

Figure 46. Normal to Hard Short
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Application Waveforms(continued)

Vin=48V, Vout=5V, unless otherwise noted
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Figure 48. Load Transient (2A-18A, 1.6A/us) Figure 49. Load Transient (5A-15A, 1.6A/us)
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Figure 50. Output Ripple, DCM (lload=100mA) Figure 51. Output Ripple, FCCM (lload=100mA)
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Figure 52. Output Ripple (lload=20A) Figure 53. SYNCIN and SYNCOUT
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Layout Guideline

For PCB power loop design, as shown in Figure. 54, the distance between Q1 and Q2 shall be minimized, and the
input capacitance 100nF shall be as close as possible to the drain of Q1 and the power ground. The inductance
shall be close to the switching node to minimize the current loop. The small area of the buck regulator hot loop is
denoted by the white arrow in Figure 54. This is critical to minimize EMI as well as switch-node voltage overshoot
and ringing.

Figure 54. Power stage PCB Layout

S C-I' For more information www.silicontent.com E 2022 Silicon Content Technology Co., Ltd. All Rights Reserved 31
Product Folder Links: SCT82A31



http://www.silicontent.com/

SCT82A31

Figure 55 shows an example PCB layout based on the SCT82A31 design. In order to prevent the PGND from
interfering with the controller AGND, It is recommended to use a single point connection between the two ground.

Figure 55. Controller PCB Layout
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PACKAGE INFORMATION
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. . ____E _ﬂ“___l@l_ - __“JI _[B] . q.l:nuc: Bl AN
—_'7 Y -
| .
I f/.
| E] PIN 1 CORMER _/
I O
| i
e -+ . B
| ]
| ;
| ]
| 0
N | |
aaa[C] = a2 ?;:3) 9
—a
D oVIEM = =SIRE MIEW ..
‘ 'T':?TZ'T"TIII!L—SIW@FE " Onic- Milli "
o C s e vmnes nit: Millimeter
N N N — - SYMBOL MIN TYP MAX
P en | R N RN R A 0.8 0.85 0.9
O e | /T | Al 0 002 | 005
= S A2 0.65
o — =1 - A3 0.203 REF
L = ! e —— b 0.2 0.25 0.3
ESMEEE '5__+_—ET bl 0.15 0.2 0.25
D 3.5 BSC
— | — E 4.5 BSC
ﬁLz = i FT,XQL@ — e 0.5 BSC
P = W | S . | = el 0.275 BSC
b 2 e2 0.475 BSC
PIN 1 LD - T2ox (K)—  —
—  —laoxL D2 1.95 2.05 2.15
SOTTOM VIEW E2 2.95 3.05 3.15
- - L 0.3 0.4 0.5
NOTE: K 0.325 REF
1. Drawing proposed to be made a JEDEC package outline aaa 0.1
MO-220 variation. ccc 0.1
2. Drawing not to scale. eee 0.08
3. Alllinear dimensions are in millimeters.
4. Thermal pad shall be soldered on the board.
5. Dimensions of exposed pad on bottom of package do not include mold flash.
6. Contact PCB board fabrication for minimum solder mask web tolerances between the pins.
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