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SGMICRO

SGM64620

3.5V to 65V Dual Synchronous
Buck DC/DC Controller with Ultra-Low Iq

GENERAL DESCRIPTION

The SGM64620 is a 65V dual-channel synchronous
Buck controller using peak current mode control, which
can provide 3.3V or 5V fixed output voltage or
adjustable 0.6V to 55V voltage range. It is capable to
drive external N-MOSFETs over the whole voltage
range.

The device has optional hiccup mode or cycle-by-cycle
current limiting in PWM mode. Power-save mode (PSM)
is optional at light load to improve efficiency. Optional
spread spectrum frequency modulation (SSFM) is
provided to optimize the EMI.

Switching frequency can be programmed by external
resistor or synchronized to an external clock. 180°
interleaved clock is provided for two channels to reduce
the input current ripple. Other functions such as
adjustable soft-start time, SYNCOUT signal, open-drain
power-good (PG), UVLO
over-voltage protection (OVP), current limit protection
(OCP) and thermal shutdown are included in the
SGM64620.

indication protection,

The SGM64620 is
TQFN-6%6-40EL package.

available in a Green

FEATURES

e Wide 3.5V to 65V Input Voltage Range

e Fixed 3.3V or 5V, or Adjustable 0.6V to 55V
Output Voltage

® |ntegrated Four N-MOSFET Drivers

e (0.85uA Typical Shutdown Current

¢ 100kHz to 2.2MHz Adjustable Frequency Range

e Adjustable Soft-Start Time

¢ Independent Enable Input

e 180° Interleaved Out-of-Phase Clock

e Synchronous Output (SYNCOUT) with 90° Phase
Shift

® Power-Good (PG) Indicator

e External Power Supply (VCCX) for Internal LDO

® Programmable PSM and FPWM Operations

e Optional Spread Spectrum Frequency Modulation

e VCC, VDDA UVLO Protection

e Output Over-Voltage Protection

e Optional Hiccup Mode or Cycle-by-Cycle Current
Limit Over-Current Protection

® Thermal Shutdown

e Available in a Green TQFN-6x6-40EL Package

APPLICATIONS

Communication Systems: Remote Radio Unit (RRU),
Wireless Infrastructure

Enterprise Systems: High-Performance Computing
Industrial: Factory Automation and Control, Robotics
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SGM64620

3.5V to 65V Dual Synchronous
Buck DC/DC Controller with Ultra-Low Iq

SIMPLIFIED SCHEMATIC
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Figure 1. Simplified Schematic
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SGM64620

3.5V to 65V Dual Synchronous

Buck DC/DC Controller with Ultra-Low Iq

PACKAGE/ORDERING INFORMATION

MODEL PACKAGE TE?IIFI"EE(I:'\!?TEUDRE ORDERING PACKAGE PACKING
DESCRIPTION RANGE NUMBER MARKING OPTION
SGM64620
SGM64620 TQFN-6x6-40EL | -40°C to +150°C | SGM64620TTVZ40G/TR TTVZ40 Tape and Reel, 3000
XXXXX

MARKING INFORMATION

NOTE: XXXXX = Date Code, Trace Code and Vendor Code.
XXX XX

Vendor Code

Trace Code
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS

VIN 1O PGND ...oooiiiiiiiicceeee e -0.3V to 70V
SW1, SW21t0 PGND......ccociiiiiiiiiieccieeeee -0.3V to 70V
SW1, SW2 to PGND (20ns Transient)...........cccccevcvvveennnee. -5V
HB1 to SW1, HB2to SW2 ..o -0.3V to0 6.5V

HO1 to SW1, HOL1 to SW1, HO2 to SW2, HOL2 to SW2.....
............................................................ -0.3V to Voot + 0.3V

LO1, LOL1, LO2, LOL2 to PGND ............ -0.3V to Vce + 0.3V
SS1, SS2, COMP1, COMP2, RES, RT, MODE, DITH to
AGND ... -0.3V to Vyppa + 0.3V
EN1, EN2 t0 PGND .....coooiiiiiiiieiiee e -0.3V to 70V
VCC, VCCX, VDDA, PG1, PG2, DEMB, FB1, FB2 to AGND
.......................................................................... -0.3V 10 6.5V
VOUT1, VOUT2, CS1, CS2 to AGND................ -0.3V to 60V
VOUT1 to CS1, VOUT2to CS2......ccccvvveeeee. -0.3V 10 0.3V
PGND to AGND ........oiiiiiieeciee e -0.3V 10 0.3V
Package Thermal Resistance
TQFN-6%6-40EL, Ba....ceervieiiiiniieiieerieeiee e 26.5°C/W
TQFN-6%6-40EL, BB......ccrcveeiieerrieiiieeiree e 8.8°C/W
TQFN-6X6-40EL, B (TOP) -++eeeveerereerreeririenreeninens 17.2°C/W
TQFN-6X6-40EL, B (BOT) -++eesveerrrerrreeernreesnieesiueeans 0.9°C/W
Junction Temperature..........cccoeceveiiiee i +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S)........cccccvvveeeeeinnnns +260°C
ESD Susceptibility " ?
HBM. ..o +3000V
CDM e +1000V
NOTES:

1. For human body model (HBM), all pins comply with
ANSI/ESDA/JEDEC JS-001 specifications.

2. For charged device model (CDM), all pins comply with
ANSI/ESDA/JEDEC JS-002 specifications.

RECOMMENDED OPERATING CONDITIONS

VIN 1O PGND. ... -0.3V to 65V
SW1, SW210 PGND .......ccoooiiiiiiie -0.3V to 65V
HB1 to SW1, HB2to SW2.........ccoiiis -0.3V to 5.25V

HO1 to SW1, HOL1 to SW1, HO2 to SW2, HOL2 to SW2.....
........................................................... -0.3V to Voot + 0.3V

LO1, LOL1, LO2, LOL2 to PGND.................... -0.3V to 5.25V
FB1, FB2, SS1, SS2, COMP1, COMP2, RES, DEMB, RT,
MODE, DITH to AGND ........ccoceiiiiieeeeee e -0.3V to 5.25V
EN1, EN2t0 PGND ........ooiiiiiiiieiiee e -0.3V to 65V
VCC, VCCX, VDDA to PGND..........cccceeevunennn. -0.3V to 5.25V
VOUT1, VOUT2, CS1,CS2 to PGND ................ -0.3V to 55V
PGND t0 AGND........ooiiiiiiiiiiieeeceeeeeeee e -0.3V 10 0.3V
Operating Junction Temperature, T, ........... -40°C to +150°C

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions sectionis not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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3.5V to 65V Dual Synchronous

SGM64620 Buck DC/DC Controller with Ultra-Low Iq
(TOP VIEW)
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TQFN-6x6-40EL
PIN NAME TYPE FUNCTION
Channel 2 Soft-Start Pin. Place an external capacitor (Css2) between this pin and AGND to
1 SS2 o] .
set the channel 2 soft-start time.
Channel 2 Compensation Pin. Place an RC network between COMP2 pin and AGND to
2 COMP2 (0]
compensate the loop.
Channel 2 Feedback Input Pin. Short FB2 to AGND for channel 2 5V output, and short FB2
3 FB2 | to VDDA for channel 2 3.3V output. Place external resistive divider from VOUT2 to FB2 sets
channel 2 adjustable output voltage.
4 CS2 | Channel 2 Current Sense Positive Input.
5 VOUT2 | Channel 2 Output Voltage Sense and Current Sense Negative Input.
6 VCCX P Optional Input for the Internal VCC Regulator. If Vycex is above its UVLO, the internal VCC
input from VIN is disabled. Place a 2.2uF ceramic capacitor between VCCX and PGND.
7 PG2 o Channel 2 Open-Drain Power-Good Output. Place a 100kQ pull-up resistor between PG2
and VCC.
8 HOL2 (0] Channel 2 High-side Switch Gate Driver Turn-Off Output.
9 HO2 (0] Channel 2 High-side Switch Gate Driver Turn-On Output.
Switching Node of the Channel 2. Connect to the switching node of the channel 2 converter
10 SW2 P and acts as return for the Veoor supply and provides a path for the high-side switch high
bootstrapping currents.
11 HB2 Channel 2 High-side Switch Driver Supply for the Bootstrap Gate Drive. The bootstrap
capacitor is placed between HB2 and SW2 pins.
12 LOL2 (0] Channel 2 Low-side Switch Gate Driver Turn-Off Output.
€ PP G Nicro Corp MARCH 2026
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SGM64620

3.5V to 65V Dual Synchronous
Buck DC/DC Controller with Ultra-Low Iq

PIN DESCRIPTION (continued)

PIN NAME TYPE FUNCTION
13 LO2 (0] Channel 2 Low-side Switch Gate Driver Turn-On Output.
Power Ground. Power ground return for the input supply, channel 2 external low-side
14 PGND2 G . . ) . .
switch, load and internal low-side switch driver.
15 16 VCC P VCC Bias Supply Pin. Pins 15 and 16 must to be connected together on the PCB. Connect
’ ceramic capacitors between VCC and PGND1 and between VCC and PGND2.
Power Ground. Power ground return for the input supply, channel 1 external low-side
17 PGND1 G . . ) . .
switch, load and internal low-side switch driver.
18 LO1 (0] Channel 1 Low-side Switch Gate Driver Turn-On Output.
19 LOL1 (0] Channel 1 Low-side Switch Gate Driver Turn-Off Output.
20 HB1 ) Channel 1 High-side Switch Driver Supply for the Bootstrap Gate Drive. The bootstrap
capacitor is placed between HB1 and SW1 pins.
Switching Node of the Channel 1. Connect to the switching node of the channel 1 converter
21 SWi1 P and act as return for the Voot supply and provides a path for the high-side switch high
bootstrapping currents.
22 HO1 (0] Channel 1 High-side Switch Gate Driver Turn-On Output.
23 HOL1 (0] Channel 1 High-side Switch Gate Driver Turn-Off Output.
Channel 1 Open-Drain Power-Good Output. Place a 100kQ pull-up resistor between PG1
24 PG1 O and VCC
Power Supply Input Pin. Place a 0.47uF decoupling ceramic capacitor between VIN pin and
25 VIN P
PGND.
26 VOUT1 | Channel 1 Output Voltage Sense and Current Sense Negative Input.
27 CS1 | Channel 1 Current Sense Positive Input.
Channel 1 Feedback Input Pin. Short FB1 to AGND for channel 1 5V output, and short FB1
28 FB1 | to VDDA for channel 1 3.3V output. Place external resistive divider from VOUT1 to FB1 sets
channel 1 adjustable output voltage.
29 COMP1 o Channel 1 Compensation Pin. Use an RC network from COMP1 pin to AGND to
compensate the loop.
Channel 1 Soft-Start Pin. Place an external capacitor (Css1) between this pin and the AGND
30 SS1 o :
to set the channel 1 soft-start time.
31 EN1 | Channel 1 Enable Input Pin.
32 RES o Hiccup Restart Time Setting Pin. Place an external capacitor between RES pin to AGND
setting the hiccup off-time. If not used, connect it to VDDA pin.
PSM/FPWM Selection Pin. Connect DEMB to AGND to enable PSM mode or connect
33 DEMB | DEMB to VDDA to enable FPWM mode at light load. An external clock also can be
connected to DEMB pin as a synchronization input.
Working Mode Selection Pin. Connect MODE to AGND for dual-output operation. Connect
34 MODE | MODE to AVDD for interleaved Single-Output operation. Connecting a 10kQ resistor
between MODE and AGND sets an ultra-low Io mode at dual-output operation.
35 AGND Analog Ground Pin.
36 VDDA P Internal Analog Bias Regulator Output. Connect a ceramic capacitor from VDDA to AGND.
37 RT | Switching Frequency Set Pin. A resistor from RT to AGND sets the oscillator frequency
between 100kHz and 2.2MHz.
Spread Spectrum Frequency Modulation Set Pin. A capacitor connected between DITH Pin
38 DITH | and AGND is charged and discharged with a current source. If not used, connect it to
VDDA.
SYNC Clock Output Pin. It is a logic level signal with a rising edge approximately 90°
39 SYNCOUT (0] lagging HO2 (or 90° Leading HO1). When the SYNCOUT signal is used to synchronize a
second SGM64620, all phases are 90° out of phase.
40 EN2 | Channel 2 Enable Input Pin.
Exposed EP N . L
Pad G Exposed Pad. Connect this pin to ground at PCB for chip heat dissipation.

NOTE: P = Power, G = Ground, | = Input, O = Output.
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

ELECTRICAL CHARACTERISTICS
(Ty=-40°C to +150°C, typical values are at Vin = 12V, Vourt = 3.3V, Vout2 = 5V, Vent = Venz = 5V, Rrr = 10kQ, fsw = 2.2MHz, no
load on the drive outputs, T, = +25°C, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | miN | TYP | mAX | UNITS
Input Voltage (VIN)
Shutdown Mode Current ISD VEN1 = VENZ =0V 0.85 2.5 |JA
Vveex = 0V, Vent = 5V, Venz = 0V, Vg1 = 0.63V,
lacw | DEMB = MODE = GND 66 | 110 | WA
Input Current, Channel 1,
Normal lo Mode la_on1 veox | Vyeex = 5V, Venr = 5V, Venz = 0V, Vegr = 0.63V, 48 8.5 HA
Iveex DEMB = MODE = GND 62 100 PA
Vveex = 0V, Vent = 0V, Venz = 5V, Ve = 0.63V,
lacrz | DEMB = MODE = GND 66 | 110 | A
Input Current, Channel 2,
Normal Iq Mode la_cHz veex | Viyeex = BV, Vent = OV, Vens = 5V, Veso = 0.63V, 4.8 8.5 pA
Iveex DEMB = MODE = GND 62 100 uA
I Vveex = OV, Vent = 5V, Venz = 0V, Vegy = 0.63V, 48 80 A
uLQ_chi DEMB = GND, MODE = 10kQ to GND W
Input Current, Channel 1,
Ultra-Low Iq Mode luLa_cHi_veex | Vyeex = 5V, Vent = 5V, Vena = OV, Vg = 0.63V, 4.8 8.5 pA
lvcex DEMB = GND, MODE = 10kQ to GND 42 75 A
I Vveex = 0V, Vent = 0V, Venz =5V, Vg = 0.63V, 48 80 A
uLQ_ch2 DEMB = GND, MODE = 10kQ to GND H
Input Current, Channel 2,
Ultra-Low lq Mode luLa_crz veex | Vyeex = BV, Vent = OV, Venz = 5V, Vg = 0.63V, 4.8 8.5 pA
lveex DEMB = GND, MODE = 10kQ to GND 42 75 A
Bias Regulator (VCC)
VCC Regulation Voltage VVCC_REG |voo = 100mA, chcx =0V 4.65 4.82 5.05 \%
VCC UVLO Rlsmg Threshold VVCCﬁUVLO chc rising, chcx =0V 3.2 3.37 3.5 \Y
VCC UVLO Hysteresis VVCCﬁHYS chcx =0V 150 mV
VCC Sourcing Current Limit Ivee Lm Vveex = 0V, VCC falls to 90% 320 mA
Analog Bias (VDDA)
VDDA Regulation Voltage VvppA_REG 4.45 4.6 4.85 \%
VDDA UVLO Rlsmg Threshold VVDDA7UV|_Q VVDDA rising, chcx =0V 3.05 3.2 3.35 \Y
VDDA UVLO Hysteresis VVDDA_HYS chox =0V 145 mV
VDDA Resistance RVDDA Vvoox =0V 15 Q
External Bias (VCCX)
VCCX_ON Rising Threshold Vveex oN Vveex rising 4.1 4.3 4.45 \%
VCCX Hysteresis Voltage Vveex Hys 135 mv
VCCX Resistance Rvoox Vvoox =5V 2.1 Q
Current Limit (CS1, CS2)
Current Limit Threshold 1 Ves1 Measured from CS1 to VOUT1 63 73 85 mV
Current Limit Threshold 2 Ves2 Measured from CS2 to VOUT2 63 73 85 mV
CS Delay to Output ™" tes pLy 30 ns
CS Amplifier Gain Ges 10.9 11.5 121 VIV
CS Amplifier Input Bias Current lcs B 150 nA
NOTE:

1. Not tested in production, guaranteed by design and characterization.
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

ELECTRICAL CHARACTERISTICS (continued)

(TJ =-40°C to +150°C, typical values are at V|N = 12V, Vou'|'1 = 3.3V, Vou'rz = 5V, VEN1 = VEN2 = 5V, RRT = 10kQ, fsw = 2.2MHZ, no
load on the drive outputs, T, = +25°C, unless otherwise noted.)

PARAMETER | symeoL | CONDITIONS | miN | TYP | mAX | UNITS
Power-Good (PG1, PG2)
PG1 Rising Threshold PGy mone | NG, % Of Veer 84 | 90 | 95 %
- Ve falling, % of Vrer 101.5 | 106.5 | 1125 %
PG1 Falling Threshold PGy paume e NG, % of Vieer 106 | M0 | ™16 %
- Ve falling, % of Vrer 81 86.5 92 %
PG2 Rising Threshold PG2ym mone |2 ring, % Of Vrer 84 | 90 | 95 %
- Ve falling, % of Vrer 101.5 | 106.5 | 1125 %
PG2 Falling Threshold PG2ym paume T Roing, % of Vieer 106 | 110 | ™16 %
- Ve falling, % of Vrer 81 86.5 92 %
PG1 Voltage VoL pe1 Open collector, lpgs = TMA 0.4 \
PG2 Voltage VoL pe2 Open collector, lpgz = TMA 0.4 \
PG Rising Delay Time " tec Ry | Vour rising 25 us
PG Falling Delay Time " tec F oy | Vour falling 25 us
High-side Gate Driver (HO1, HO2, HOL1, HOL2)
HO Pull-Up Resistance Rho puttup | Source 100mA 0.9 Q
HO Pull-Down Resistance Ruo puion | Sink 100mA 0.51 Q
HO Rise Time (10% to 90%) " two_r Cionp = 2.7nF 8 ns
HO Fall Time (90% to 10%) " tho_r Cronp = 2.7nF 4.6 ns
HO Peak Source Current " Iho_ske Vho = Vew = 0V, Vig = 4.8V 1.7 A
HO Peak Sink Current lo_siNK Vew = 0V, VoL = 4.8V 2.6 A
BOOT UVLO Vet v VDDA > 4V, CBOOT voltage falling threshold 2.37 Y
BOOT UVLO Hysteresis VBT uv Hys 150 mV
BOOT Quiescent Current lsoot 1.2 MA
Low-side Gate Driver (LO1, LO2, LOL1, LOL2)
LO Pull-Up Resistance Rio putur | Source 100mA 0.87 Q
LO Pull-Down Resistance Rio putton | Sink 100mA 0.63 Q
LO Rise Time (10% to 90%) " tio R Cronp = 2.7nF 6.2 ns
LO Fall Time (90% to 10%) " tio F Cionp = 2.70F 47 ns
LO Peak Source Current lo source | Vio = OV, Ve = 4.8V 2.1 A
LO Peak Sink Current” ILo_sink VioL = 4.8V 2.5 A
Restart (RES)
RES Current Source Ires_src 20 HA
RES Threshold " Vres_TH 1.15 Y
Hiccup Mode Fault " HICcye Switching cycles 512 Cycle
RES Pull-Down Resistance Rres pp 3.6 Q
Output Voltage Setpoint (VOUT1, VOUT2)
3.3V Output Voltage Setpoint Vour 33 FB = VDDA, V)y = 3.5V to 65V 325 | 33 | 3.34 Y
5V Output Voltage Setpoint Vour s FB = AGND, V| = 5.5V to 65V 4,92 5 5.05 \%
NOTE:

1. Not tested in production, guaranteed by design and characterization.
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

ELECTRICAL CHARACTERISTICS (continued)

(Ty=-40°C to +150°C, typical values are at V\n = 12V, Vourt = 3.3V, Vout2 = 5V, Vent = Venz = 5V, Rrr = 10kQ, fsw = 2.2MHz, no
load on the drive outputs, T, = +25°C, unless otherwise noted.)

PARAMETER | symeoL | CONDITIONS | miN | TYP | mAX | uNiTs

Feedback (FB1, FB2)

3.3V Output Select, Ve Threshold Vs 33 seL 4.4

|5:\é gu;%lt\lsDell?eeC;stance M Res s Viooe = OV or Ruope = 10kQ 500

(B ST CN H T | s [~ OV o= 00V <2y | s o
Viostor/Save Selecton Veez. | MODE = VDDA 08 | v
Viostor/Sive Selocton Vesz__|MODE = VDDA : v
gg:tci_ignw Level of Slave FB1 Pin in PSM Vo L MODE = FB2 = VDDA 0.8 v
FB Reference Voltage Vrer 0.594 0.6 0.606 \%
Error Amplifier (COMP1, COMP2)

EA Transconductance gmy Ruope = 0Q to AGND 800 1200 | 1600 uS
EA Transconductance, Ultra-Low lq Mode gm; MODE = GND, Ryope = 10kQ to AGND 125 uS
Error Amplifier Input Bias Current Irs 50 nA
COMP Clamp Voltage " Veowp cve | Ves = OV 25 \Y
Slave COMP pin Leakage Icomp stave | Vcowe = 1V, MODE = FB2 = VDDA 50 nA
COMP2 Pin Leakage in Interleaved Mode | lcomp Nty | Veowe = 1V, MODE = VDDA, Ves2 = AGND 50 nA
EA Source Current lcomp sret | Veome = 1V, Ve = 0.4V, Vyope = OV 150 uA
EA Sink Current Icomp_sink1 | Veome = 1V, Veg = 0.8V, Vvope = 0V 150 MA
EA Source Current, Ultra-Low |q Mode lcomp sre2 | Veome = 1V, Vs = 0.4V, Ruope = 10kQ to AGND 12 pA
EA Sink Current, Ultra-Low lq Mode lcomp sinkz | Veomp = 1V, Veg = 0.8V, Ruope = 10kQ to AGND 12 MA
EA SS Offset with Vg = OV Vs oFFseT 36 mv
Adaptive Deadtime Control

VGS Detection Threshold " Vesper | VGS falling, no-load 23 v
HO Off to LO on Dead-Time toeap1 20 ns
LO Off to HO on Dead-Time " toeaoz 20 ns
Diode Emulation (DEMB)

DEMB Input Low Level Vbewms L 0.8 \
DEMB Input High Level Voews_n 2 \
Zero-Cross Threshold Vzc sw DEMB = AGND -7 mV
Zero-Cross Threshold during Soft-Start " Vzc ss E(E)NFLEI;VDDA’ 64 switching cycles after first -7 mv
Negative Current limit Threshold " Vnessw | DEMB = VDDA 180 mv
Enable (EN1, EN2)

EN1 Input Low Level Vent L 0.8 \Y
EN1 Input High Level VEn1 H 2 \Y
EN2 Input Low Level Verz o Vveox = OV 0.8 v
EN2 Input High Level VENn2 H 2 \%
EN1/2 Leakage Current len_LEAK EN1, EN2 logic inputs only 5 100 nA
NOTE:

1. Not tested in production, guaranteed by design and characterization.
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

ELECTRICAL CHARACTERISTICS (continued)
(Ty=-40°C to +150°C, typical values are at V\n = 12V, Vourt = 3.3V, Vout2 = 5V, Vent = Venz = 5V, Rrr = 10kQ, fsw = 2.2MHz, no
load on the drive outputs, T, = +25°C, unless otherwise noted.)

PARAMETER | symeoL | CONDITIONS | min | TP | max | uniTs
Switching Frequency (RT)
RT Regulation Voltage | Ve | | | 08 | | v
Mode
II\R/l.gc:jl{:(ﬁesistance Value for Ultra-Low Iq Ruwooe 5 kQ
shé%[:(ﬁesistance Value for Normal lq Ruwooe 0.5 kO
Non-Interleaved Mode Input Low Level Vmope L 0.8 \%
Interleaved Mode Input High Level VmopE_H 2 \Y
Synchronization Input (SYNCIN)
SYNCIN Clock Input Low Level Vsyne L 0.8 \%
SYNCIN Clock Input High Level Vsyne H 2 \Y,
SYNCIN Minimum Pulse Width tsyne min - | Vmooe = OV or Ruope = 10kQ 20 ns
External SYNCIN Frequency Range fsynein % of the nominal frequency set by Rgr -20 20 %
giesliar?; fIrEodrgeS(XNCIN Rising to HO1 fovnoI, R DLy 150 ns
aggyF{irS"i’r‘:gSE\;geC!B' Falling Edge to fevon, £ oLy | Secondary mode, MODE = FB2 = VDDA 150 ns
II\D/I?)IS(Z tE":aeb];reom SYNCIN Lowto PSM tsynein psm | Vmooe = OV or Ruope = 10kQ 55 Ms
il?]?el‘.?r)]/;;rzliérkcm SYNCIN signal to - 55 us
Synchronization Output (SYNCOUT)
SYNCOUT Low-State Voltage " Vevncour 1o | lsyncour = TmMA 0.8 \Y
SYNCOUT Frequency in Slave " fsyncour | MODE = FB2 = VDDA 0 Hz
g$ﬁégﬂ?— I;gﬁ]gRiéijngge%():ige o tsyncoutt Voews = 0V, fsw = 100kHz 2.5 Ms
gf;ﬁ’ég%mT ';;)Iﬁnzigggjﬂge to tevncours | Voews = OV, faw = 100kHz 75 us
Dither (DITH)
Dither Source and Sink Current loith 20 MA
Dither High-Level Threshold " VoimH H 1.25 v
Dither Low-Level Threshold " \V/ 1.15 \Y
Soft Start (SS1, SS2)
Soft-Start Current lss Vwmope = OV 14 21 34 MA
Soft-Start Pull-Down Resistance Rss o Vmooe = 0V 3.5 Q
SS to FB Clamp Voltage " Vssrs | Ves - Vour > 73mV 190 mvV
Slave SS pin Leakage Iss stave | Vss = 0.8V, MODE = FB2 = VDDA 5 nA
SS2 Pin Leakage in Interleaved Mode Iss Nty | Vss = 0.8V, MODE = VDDA, Vgg, = 0V 5 nA
Thermal Shutdown
Thermal Shutdown Teo 175 °C
Thermal Shutdown Hysteresis " Tsp_tvs 20 °C
NOTE:

1. Not tested in production, guaranteed by design and characterization.
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

SWITCHING CHARACTERISTICS

(Ty=-40°C to +150°C, typical values are at V\n = 12V, Vourt = 3.3V, Vout2 = 5V, Vent = Venz = 5V, Rrr = 10kQ, fsw = 2.2MHz, no
load on the drive outputs, T, = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNITS
Switching Frequency 1 fsw1 Rrr = 100kQ 220 275 325 kHz
Switching Frequency 2 fowz Rrr = 10kQ 2.0 2.2 2.35 MHz
Switching Frequency 3 fsws Rgrr = 220kQ 100 125 155 kHz
Internal Slope Compensation 1" VsLopet Rgr = 10kQ 840 mV/us
Internal Slope Compensation 2 ") VsLope2 Rer = 100kQ 85 mV/us
Minimum On-Time " ton_min 98 ns
Minimum Off-Time " torr MmN 99 ns
Phase between HO1 and HO2 " PHiorHoz | DEMB = MODE = AGND 180 °

NOTE:
1. Not tested in production, guaranteed by design and characterization.

@ SG Micro Corp —
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SGM64620

3.5V to 65V Dual Synchronous

Buck DC/DC Controller with Ultra-Low Iq

TYPICAL PERFORMANCE CHARACTERISTICS

V|N = 12V, VEN1 = VEN2 = 5V, fsw = 400|(HZ, Vou'|'1 = 3.3V (FB1 to VDDA), Vou'rz =5V (F52 to GND), VCCX = Vou'rz, L= 3.3pH

(DCR =

Shutdown Current (uA)

9.9mQ), Ta = +25°C, unless otherwise noted.

Shutdown Current vs. Temperature
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SGM64620

3.5V to 65V Dual Synchronous

Buck DC/DC Controller with Ultra-Low Iq

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

V|N = 12V, VEN1 = VEN2 = 5V, fsw = 400|(HZ, Vou'|'1 = 3.3V (FB1 to VDDA), Vou'rz =5V (F52 to GND), VCCX = Vou'rz, L= 3.3pH

(DCR =9.9mQ), Ta = +25°C, unless otherwise noted.

PG OV Thresholds vs. Temperature
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

V|N = 12V, VEN1 = VEN2 = 5V, fsw = 400|(HZ, Vou'|'1 = 3.3V (FB1 to VDDA), Vou'rz =5V (F52 to GND), VCCX = Vou'rz, L= 3.3pH
(DCR =9.9mQ), Ta = +25°C, unless otherwise noted.

VCCX On and Off Thresholds vs. Temperature VCCX Switch Resistance vs. Temperature
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

V|N = 12V, VEN1 = VENz = 5V, fsw = 400|(HZ, Vou'|'1 = 3.3V (FB1 to VDDA), Vou'rz =5V (F82 to GND), VCCX = Vou'rz, L= 3.3pH
(DCR =9.9mQ), Ta = +25°C, unless otherwise noted.

Switching Frequency vs. Temperature RT Resistance vs. Switching Frequency
2280 ‘ 300
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g 2260 \\\ 250
= <)
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

V|N = 12V, VEN1 = VEN2 = 5V, fsw = 400|(HZ, Vou'|'1 = 3.3V (FB1 to VDDA), Vou'rz =5V (F52 to GND), VCCX = Vou'rz, L= 3.3pH
(DCR =9.9mQ), Ta = +25°C, unless otherwise noted.

Line Regulation Steady State
0.3 i
Vour =5V, Interleaved Mode, PSM AG Coupled é

— o
& <
c 0.1 \
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g 0.0 | —— - 9
% ' \\ sz1 §
o \_\ <
2 01
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-0.2 . :OUT - gﬁ ] 9 g
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5 16 27 38 49 60
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3 <
< =3
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N N
> | >
||_1 =3 L2 =3
< <
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

V|N = 12V, VEN1 = VEN2 = 5V, fsw = 400|(HZ, VOUT1 = 3.3V (FB1 to VDDA), Vou‘rz =5V (F82 to GND), VCCX = Vou'rz, L= 3.3pH
(DCR =9.9mQ), Ta = +25°C, unless otherwise noted.

Startup through VIN Startup through VIN
N N
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=3 =3
p < p <
H N N
< <
< <
| ]
N N
E z =
< <
N [\
I g Iz E
lourt = lours = 0A, PSM Mode | < lours = lour2 = 0A, FCCM Mode | =
Time (1ms/div) Time (1ms/div)
Startup through VIN Shutdown through VIN
N
s V
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] N ] S
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= N
_/ ) \_ s
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I S <
3 g N
2 I z
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B < 9 S
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e s S
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SGM64620

Buck DC/DC Controller with Ultra-Low Iq

3.5V to 65V Dual Synchronous

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

V|N = 12V, VEN1 = VENz = 5V, fsw = 400|(HZ, Vou'|'1 = 3.3V (FB1 to VDDA), Vou'rz =5V (F52 to GND), VCCX = Vou'rz, L= 3.3pH

(DCR =9.9mQ), Ta = +25°C, unless otherwise noted.

Startup through EN1

Shutdown through EN1

Y N
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L o N
‘ < . s
Vourt 1 § Vent I %
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§ It =3
< [&)]
I 5
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Time (1ms/div) Time (50ps/div)
Startup through EN2 Shutdown through EN2
N
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Time (200ps/div) Time (200ps/div)
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

V|N = 12V, VEN1 = VENz = 5V, fsw = 400|(HZ, Vou'|'1 = 3.3V (FB1 to VDDA), Vou'rz =5V (F52 to GND), VCCX = Vou'rz, L= 3.3pH
(DCR =9.9mQ), Ta = +25°C, unless otherwise noted.

SCP Entry SCP Entry
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

V|N = 12V, VEN1 = VEN2 = 5V, fsw = 400|(HZ, Vou'|'1 = 3.3V (FB1 to VDDA), Vou'rz =5V (F52 to GND), VCCX = Vou'rz, L= 3.3pH
(DCR =9.9mQ), Ta = +25°C, unless otherwise noted.
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SGM64620

Buck DC/DC Controller with Ultra-Low Iq
FUNCTIONAL BLOCK DIAGRAM

3.5V to 65V Dual Synchronous
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SGM64620

3.5V to 65V Dual Synchronous

Buck DC/DC Controller with Ultra-Low Iq

DETAILED DESCRIPTION

The SGM64620 is a wide input dual-channel controller
for synchronous Buck converter using peak current
mode control architecture and adjustable switching
frequency. The SGM64620 can provide fixed 3.3V or
5V output voltage, or adjustable output voltage in range
of 0.6V to 55V. It is capable to drive external
N-MOSFETs efficiently over the whole voltage range.

A wide range of switching frequency from 100kHz to
2.2MHz can be programmed by RT pin. The switching
frequency also can be synchronized to external signal
up to 2.5MHz at DEMB pin. At light load, a selectable
Power-Save Mode (PSM) control can improve the
efficiency or FPWM control can decrease the output
ripple. The external compensation network of COMP
pin makes the loop design more flexible.

An external supply voltage can be connected to VCCX
pin to improve the efficiency in high input voltage
conditions. The SGM64620 provides protection
features for fault events, such as over-current
protection, UVLO and thermal shutdown. Optional
spread spectrum frequency modulation (SSFM)
technique can optimize the EMI and 180° interleaved
phase of two channels can reduce the input current

ripple.

Voltage Supply Regulator (VCC, VCCX,
VDDA)

A VCC regulator from VIN is provided to supply for the
PWM controller and the MOSFET gate drivers. When
the input voltage falls below the VCC regulate value,
then the VCC voltage will drop along with input voltage.
At VIN power-up (EN1/2 > 2V), CH1 and CH2 are
enabled if VCC voltage exceeds 3.37V (TYP). Then the
CH1 and CH2 keep working until VCC voltage falls
below the UVLO threshold (3.22V, TYP) or EN1 and
EN2 are pulled down.

The SGM64620 has two VCC pins, SGMICRO
recommends that the two VCC pins connect capacitor
to PGND1 and PGND2 respectively, and must connect
the two VCC pins together on the PCB. A 2.2uF to
10uF capacitor is recommended to connect from each
VCC pin to PGND.

An internal regulator from VCC generates the VDDA,
which provides the pull-up bias for SGM64620. A

0.47uF capacitor is recommended to connect from
VDDA to GND. At the condition of Vour is set to fixed
3.3V and CH2 is disabled, the VDDA is regulated to
3.3V if CH1 enters to sleep state in PSM mode.

The VCCX pin can be connected to a 5V bias (VOUT1
or VOUT2 or external 5V power supply) to reduce the
internal linear regulator power dissipation. If VCCX pin
voltage is higher than 4.3V (TYP), the VCC input from
Vin is disabled and VCCX is supplied for VCC regulator.
VCCX voltage must not be higher than 6.5V or less
than -0.3V. If VCCX is not used, connect VCCX pin to
AGND. If VCCX pin is connected to external DC bias,
the input voltage must be higher than the external DC
bias voltage during all conditions to avoid damaging the
SGM64620.

Enable (EN1, EN2)
The SGM64620 contains two enable pins. EN1 controls
the CH1 startup and shutdown, EN2 controls the CH2
startup and shutdown. The EN1/2 pins can be pulled up
to VIN or a voltage higher than 2V to enable the CH1/2.
If EN1 or EN2 pin voltage is less than 0.8V, the
corresponding channel is disabled. If both CH1 and
CH2 are disabled, the SGM64620 enters shutdown
mode with a low Ig (0.85uA, TYP). SGMICRO
recommends not floating EN1 or EN2 pin during
operation.

Power-Good Indicator

Two open-drain power-good outputs (PG1 and PG2)
are included in SGM64620. It is recommended that the
PG1 and PG2 pins are pulled up to VCC or an external
5V bias with 100kQ resistor.

In the independent dual-output operation, the PG1 or
PG2 is high level when Vgyrq or Vours is in regulation
voltage range. The PG1 or PG2 pin goes to low level
when the corresponding output voltage (Vourts or Voute)
rises above 110% (TYP) or falls below 86.5% (TYP)
regulation voltage.

In the single-output interleaved (two phase) operation,
the PG2 pin maintains high-impedance state, this pin is
not recommended for use as output voltage indicator
signals. Only PG1 can be used as the output voltage
indicator signal.
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SGM64620

3.5V to 65V Dual Synchronous

Buck DC/DC Controller with Ultra-Low Iq

DETAILED DESCRIPTION (continued)

In the single-output multiphase (four phase) operation,
the PG2 pin of master SGM64620 and PG1/2 pins of
slave SGM64620 all maintain high-impedance state,
these pins are not recommended for use as output
voltage indicator signals. Only PG1 pin of master
SGM64620 can be used as the output voltage indicator
signal.

Switching Frequency

A range of 100kHz to 2.2MHz oscillation frequency is
programmed by a resistor connected from RT pin to
GND. CLK1 and CLK2 are the clock for CH1 and CH2
respectively. The CLK1 and CLK2 are 180° out of
phase. The RT resistance is calculated by Equation 1
for a given switching frequency.

48000

Ry (kQ)=———
RT( ) fSW1.1 (kHZ)

(1)

The SGM64620 does not work if the RT pin floating and
the switching is out of the normal frequency range if the
RT pin is shorted to GND. Therefore, it is not
recommended to leave the RT pin floating or short to
GND.

Low Dropout Mode

SGM64620 includes a low dropout mode to minimize
the converter dropout when input voltage is close to
output voltage. If CH1 or CH2 is at low dropout mode,
the duty cycle is kept at maximum as much as
bootstrap UVLO voltages allows. The off-time must be
sufficient to recharge the bootstrap capacitor such that
the bootstrap voltage remains above its UVLO voltage.
If it falls below UVLO the high-side switch (HS) is
turned off and the low-side switch (LS) is turned on to
recharge the bootstrap capacitor. After the recharge,
the HS is turned again to regulate the output voltage.

In low dropout mode, the phase between CH1 and CH2
is not 180°. The maximum on-time of HS is 8 clock
period set by RT resistor. The lower the clock
frequency, the longer the maximum on-time of HS.

PSM Mode

An optional power-save mode (PSM) is provided in
SGM64620 to improve the light efficiency. This option
can be enabled by connecting DEMB pin to AGND. In
PSM mode with heavy load current, the SGM64620

continues operation like PWM. With the load decreases,
the SGM64620 first enters no-synchronous operations
without frequency reduction in which the low-side
switch turns off when inductor current reaches zero in
each cycle. If the load is further decreased to very light
load, the switching frequency decreases when the
Vcowmp falls below the internal PSM voltage threshold in
which time the internal clock is masked. A new cycle
starts when the Vcoup exceeds the PSM threshold.
With the load gets heavier, if the Vcomp is fully higher
than the PSM threshold, the SGM64620 will operate
with fixed frequency again.

If a forced PWM (FPWM) mode is desired in light load
or no load, connect DEMB pin to VDDA to enable
FPWM. Figure 3 and Figure 4 show the FPWM and
PSM waveform at different load condition.

I 4 PWM Mode (DEMB = High)

CCM
>t

CCM
> t

CCM >t v

Load

Decreased

Figure 3. Converter Operation with Forced PWM (PSM

Disabled)
lLA  PSM Mode (DEMB = Low)

CCM ;
>t
DCM §
-t
PSM r -t
v

PSM >t

Load
Decreased

Figure 4. Converter Operation with PSM Enabled
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DETAILED DESCRIPTION (continued)

Synchronization (SYNC Input)

The SGM64620 can be synchronized to an external
PWM signal (higher than 2V) at DEMB pin. The range
of synchronized frequency is £20% of the programmed
frequency set by RT resistor and the maximum
synchronized frequency is 2.5MHz. The RT resistor is
ignored if there is external PWM signal connected to
DEMB pin. At low VIN condition, if the mini-off-time is
triggered, the switching frequency will not be
synchronized to external PWM signal.

Synchronization Output (SYNCOUT)

The SYNCOUT output is a 50% duty signal and the
frequency is the same as CLK1 and CLK2 if
mini-off-time is not triggered. The SYNCOUT rising
edge is 90° lagging CLK2 or 90° leading CLK1. When
the SYNCOUT is used to second SGM64620 controller,
all four channels clock is 90° out of phase. When both
CH1 and CH2 enter sleep state, the SYNCOUT stops
outputting.

Spread Spectrum Frequency Modulation

To optimize EMI performance, the SGM64620 provides
a frequency spectrum frequency option. It can be
enabled by connecting a capacitor (Cpy) from DITH
pin to GND, as shown in Figure 5. The internal source
and sink current charge or discharge the capacitor
repeatedly to generate a triangular ramp waveform
between 1.15V and 1.25V on DITH pin. The triangular
DITH voltage modulates the internal clock frequency by
5% of the frequency set by RT resistor.

Use Equation 2 to calculate the DITH capacitance for
spread spectrum frequency (fyop):

20pA

(WF) 2)

CDITH =

2xf,00 (HZ)x 0.1V

Figure 5. Switching Frequency Dithering

If DITH is connected to VDDA before startup, the DITH
feature is disabled until DITH pin is removed from

VDDA. If DITH is connected to GND before startup, the
DITH feature is also disabled, the Cpry is prevented
from charging or discharging. Also, the DITH feature is
disabled when the SGM64620 is synchronized to an
external signal.

Soft-Start (SS1, SS2)

Soft-start feature is necessary to have a smooth start
without over-current, output voltage over-shoot. The
SGM64620 has the soft-start feature which makes the
output voltage rise up smoothly during power-up.
Soft-start is implemented by a ramp voltage which rises
slowly from OV to 0.6V and replaces the Vggr during
startup for the output voltage regulation. During startup,
the internal source current charges the soft-start
capacitor connected to SS pin. Use Equation 3 to
calculate the soft-start time capacitance:

Cgs(NF)=35xt, (ms) (3)

SGMICRO does not recommend pulling the SS pin low
during operation. In PSM mode, if SS1 or SS2 pin is
pulled low by external circuit, the CH1 or CH2 stops
switching. In FCCM mode, if SS1 or SS2 pin is pulled
low by external circuit, a large negative inductor current
occurs to discharge output capacitor.

Output Voltage Setting (FB1, FB2)

The SGM64620 output voltages can be set fixed
voltage (5V or 3.3V) without external divider resistor or
adjustable desired voltage with divider resistor. VOUT1
and VOUT2 are configured as 3.3V output when FB1
and FB2 pins are pulled up to VDDA before power-up.
VOUT1 and VOUT2 are configured as 5V output when
FB1 and FB2 pins are pulled up to AGND before
power-up. The FB1 and FB2 pins connections (VDDA
or AGND) are detected during power-up. The FB1 and
FB2 settings are latched and cannot be changed until
VIN powers down and VCC falls below its UVLO
threshold and then VIN powers up again.

The SGM64620 output voltages also can be configured
using external divider resistors as shown in Figure 6.
The adjustable output voltage range is 0.6V to 55V.
Use Equation 4 to calculate the divider resistors for a
desired output voltage (VouTtis).

RFB1 =( VOUT

REF

“1)%Re, (4)
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selecting a shunt resistor with low inductance and high
precision, which is connected to SGM64620 CS and
VOUT pins with a Kelvin connection.

If the different voltage between CS1/2 and VOUT1/2

SGM64620
DETAILED DESCRIPTION (continued)
Vour
Rra1
FB
Rrs2

Figure 6. Output Voltage (Vouri112) Setting

SGMICRO recommends the equivalent impedance of
the divider resistor must be greater than 5kQ to detect
for setting the channel in adjustable output voltage
mode such as Equation 5.

Res1 X Resy

R.., =—FBl" FB2 5 5kQ 5
= RFB1 +RFB2 ( )

If a low Iqg mode is required, take care of selecting the
external divider resistor, too small resistance results in
a large power loss.

Transconductance Error Amplifier (EA1, EA2)
The SGM64620 has two independent high-gain
transconductance amplifiers. Each channel, the
difference between Vg and Vger (0.6V) is amplified to
an output current signal at COMP pin. This current is
injected in the compensation network to generate the
Vcomp control signal that determines the inductor
current by controlling duty cycle.

The amplifier has two gain setting (1200uS and 125pS).

If MODE pin is connected to GND, the SGM64620
operates in normal mode with gm is 1200uS. By
connecting MODE pin to GND through a 10kQ resistor,
the SGM64620 operates in ultra-low Io mode with gm is
125uS.

Inductor Current Sense (CS1, VOUT1, CS2,
VOUT2)

Accurate current sense is important for peak current
mode control mode. For the SGM64620 controller,
there are two methods to sense the inductor current.
One is using a current sense resistor (shunt) in series
with the inductor, and the other is via the inductor DCR
current sensing.

Shunt Current Sensing

Figure 7 shows the shunt current sensing inductor
current structure. The shunt resistor monitors the
inductor current in real time. SGMICRO recommends

pins exceeds Vcs, the current limit comparator
immediately turns off the high side HO output signal for
current limiting. Use Equation 6 to calculate the shunt
resistance.

VCS

R.=— ‘s
*lour o A2 (6)

Where:
Vs is the current limit sense threshold.
lout _cL is the over current setpoint that is higher than
maximum load current.
Al is the peak-to-peak inductor ripple current.

VIN

— L Rs Vours
| T Co

VOUT1

CS1

Figure 7. Shunt Current Sensing Implementation

Inductor DCR Current Sensing

For applications requiring the highest possible
efficiency at high load currents, the SGM64620 is
capable of sensing the voltage drop across the inductor
DCR, as shown in Figure 8.

Use Equation 7 to calculate the voltage across the
sense capacitor Ccs. When the ResCcs = L/Rper, the
sensed voltage of Ccs is a replica of the inductor DCR
voltage and accurate inductor current sensing is
achieved.

If the RcsCes < L/Rpcr, the sense DC voltage is
accurate, but AC voltage of Ccs is greater than the AC
voltage of DCR.

If the RcsCes > L/Rpcr, the sense DC voltage is
accurate, but AC voltage of Cgs is less than the AC
voltage of DCR.
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DETAILED DESCRIPTION (continued)

__(T+sxL/Ry) -
(1+5xR xCes)

Ves(s) =1.(8)xRper

VOUT1

T
Il

VOUT1

CS1
Figure 8. Inductor DCR Current Sensing Implementation

SGMICRO recommends selecting a capacitor (Ccs)
greater than 0.1uF to maintain a low-independence
sensing network. The Cgs is connected to CS and
VOUT pins with a Kelvin connection.

Hiccup Mode Current Limiting (RES)

The SGM64620 provides an optional hiccup mode over
current protection when a capacitor (Cges) is connected
from RES pin to GND. In normal mode, RES capacitor
is discharged to GND. When an over-current event
occurs at the output, the output voltage drops. If the FB
voltage falls below 0.2V and the current limit is
triggered 512 times consecutively, the SS pin is pulled

Ires Charges

1.15V RES Threshold

low and the HO and LO gate outputs are disabled.
Then, a source current charges the Cregs. When the
voltage of Cres exceeds 1.15V, the HO and LO gate
outputs are enabled again, and SS capacitor begins to
charge. If output short condition still exists, after 512
switching cycles of cycle-by-cycle current limit is
triggered, the RES and SS capacitor is discharged
simultaneously and RES is charged again, as shown in
Figure 9.

The 512 switching cycles hiccup count is reset if 4
consecutive switching cycles occur without exceeding
the current limit. The SGM64620 provides separate
hiccup count for each channel, but the RES pin is
shared for both channels. One channel can be in
hiccup mode and the other channel is in normal. If both
channels are in short condition, the last hiccup count to
expire pulls RES low and charges the RES capacitor.
Then both channels restart together when RES pin
voltage exceeds 1.15V. If RES pin is connected to
VDDA before power-up, the hiccup mode protection is
disabled for both channels.

Use Equation 8 to calculate the RES capacitance,

Cres(NF) =174 xt . (MS) (8)

tres is hiccup no switching time, as shown in Figure 9.

Short Recovery

Current Limit detected e ’
RES
Iss Charges ZVREF =0.6V
Veg + 190mV i Veg + 190mV
ss /
Current Limit Persists tres Current Limit Persists Soft-Start Time

during 512 Consecutive

Switching Cycles

No Switching during 512 Consecutive

Switching Cycles

Figure 9. Hiccup Mode Timing Diagram
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DETAILED DESCRIPTION (continued)

Gate Drivers and Bootstrap Charging

The SGM64620 contains gate drivers to drive the
external N-MOSFETs, the high-side floating gate
drivers are power by external bootstrap capacitors
(Cgoot).- When the high-side MOSFET is off and
low-side MOSFET is on, the Cgoor is charged from
VCC through external diode. A 0.1uF ceramic capacitor
is recommended to be connected between HB1/2 and
SW1/2 pins. The floating gate driver has its own UVLO
protection, if Cpgoor voltage falls below the UVLO
threshold, the low-side MOSFET turns on to refresh the

CBOOT-

To optimize the EMI performance, a 0Q ~ 10Q resistor
(Reoot) can be connected in series with Cgoor to adjust

Table 1. Independent Dual-Outputs Voltage Configurations

the turn-on driving speed of the high-side MOSFET.
Alternatively, a resistor can be connected in series
between the driving output pin and the gate of the
MOSFET to adjust the turn-on and turn-off speeds of
the MOSFET, such as Ruo1/2, RuoL1r2, Rio12, RioL1ze-

Output Configurations (MODE, FB1, FB2)
Independent Dual-Output Operation

The SGM64620 can provide both channels
independently fixed 3.3V or 5V output voltage, or
adjustable output voltage in range of 0.6V to 55V.

Table 1 and Figure 10 show the
dual-outputs operation configurations.

independent

VOUT1 FB1 Connected to VOuUT2 FB2 Connected to | MODE Connected to | Error Amplifier gm
3.3V VDDA 3.3V VDDA
5V AGND 5V AGND
3.3V VDDA 5V AGND AGND 1200pS
5V AGND 3.3V VDDA
0.6V to 55V Rerg1, Res2 Divider 0.6V to 55V Rrg1, Res2 Divider
3.3V VDDA 3.3V VDDA
5V AGND 5V AGND
3.3V VDDA 5V AGND 10kQ to AGND 125u8
5V AGND 3.3V VDDA
0.6V to 55V Rrg1, Res2 Divider 0.6V to 55V Rrg1, Res2 Divider
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DETAILED DESCRIPTION (continued)

Vin
3.5V to 65V
O l
Cin I 47 47 Rent Renz
- DEMB MODE VIN EN1 EN2 Rro1
HO1 VW
<+—— SYNCOUT RhoL1 : Qu1
DITH HOL1 AN 1
Cormn D, VOC
Rer HB1
RT T Csooti L1 Rs1
vee SWi1
: vcet Rior
Cvcet - LO1 AN
1 R
PG1
L PG1 R ]
LOL1 yve = Fau
. VCC2 '
Cvce2 == Rra2 CS1 =
1 L'\/\/\,— PG2
- VOUT1
Voute Oﬁ VCCX
Cueex Cvopa FB1 ——o VDDA
T [ voor SGM64620 Ricz VIN
= HO2 NN
Cres R
HOL2 “ £Q
:?H_ RES HoL2 WA 4 f e
D, VCC
Coowpt Reoupy HB2 ‘
| A COMP1
Caoor2 Lo Rs2
ChF1 SW2 T
Rio2
LO2 M Coz
Ccomrz R I
COMP2 R — =L
\ LoL2 =
| AN COMP2 LoL2 vy MEIE
Chr2
— cs2 =
SS1 VOUT2
r sS2 FB2 17
Css1 Css2 PGND2 PGND1 AGND
E = == X

Figure 10. Independent Dual-Outputs Configurations Simplified Schematic

VOUT1 =3.3V

I Cor
1

Vourz = 5V
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DETAILED DESCRIPTION (continued)

Single-Output Interleaved Operation

The SGM64620 can be set as single-output interleaved operations. In this operation, connect FB2 pin to AGND,
MODE pin to VDDA, short SS1 and SS2, short COMP1 and COMP2 together. In single-output interleaved operation,
the channel 2 error amplifier is disabled and PG2 maintains high-impedance state. Therefore, it is recommended to
use PG1 as the output voltage indicator signal and leave PG2 floating. Table 2 and Figure 11 show the single-output
interleaved configurations.

Table 2. Single-Output Interleaved Configurations

Vour FB1 FB2 MODE
3.3V VDDA
5V AGND AGND VDDA
0.6V to 55V Reg1, Reg2 Divider
Vin
3.5V to 65V
o .
l VDDA
Cin I T Rent Renz
- DEMB MODE VIN EN1 EN2 Rro1
HO1 Wy
<+«—— SYNCOUT oLt R«?\% |E3 Qui
ﬁ DITH

Corrn D. vCC

Rrr HB1

RT T Csoori L4 Rs1
vCcC SWi1 . ’
‘L » VCC1 Rio1 l
Cvcet I R LO1 AN Cor
G
— v PG1 R [ I
- LOL1 A ‘t Quy =
VCC2
Cvece = CSs1 e
I Floating o— PG2
VOUT1 Vour = 3.3V

J °
EXT 5V Oﬁ VCCX FB1 o VDDA
C
\oon SGM64620 VIN

C Rio2
T F— vooa HO2 AW

Cres RroL2 ‘m Q2
RES HOL2 ANV —
D, vcc
HB2
CcomPt Reoups TCBOOTZ Lo Rs2
| AN COMP1 sw2 — '
Chrt Rioz l
—o LO2 e Coz
. i 1
LoL2 ‘,$ Q. =
L comp2 LoL2 A }—
sst cs2
VOUT2
SS2 FB2 j
CSS‘W
$ PGND2 PGND1 AGND

1

I L1 J

Figure 11. Single-Output Interleaved Configuration Simplified Schematic

@ SG Micro Corp —
sGmIcCRO WWW.sg-micro.com 2



SGM64620

3.5V to 65V Dual Synchronous

Buck DC/DC Controller with Ultra-Low Iq

DETAILED DESCRIPTION (continued)

Single-Output Multiphase Operation

The SGM64620 also can be set as multiphase
(four-phase) operation for large output current
requirements. Configure the first SGM64620 as master
device and second SGM64620 as slave device.

First connect the FB2 pin to AGND and MODE pin to
VDDA of master device, this operation disables the
master device’s channel 2 error amplifier and maintains
PG2 pin to high-impedance state. Then connect the
FB2 and MODE pins of slave device to VDDA, this
operation disables the slave device both channels error
amplifier and maintains PG1 and PG2 pins to
high-impedance state.

Then short COMP1 and COMP2 pins of master and
slave device together. Short SS1 and SS2 pins of
master and slave device together. Connect SYNCOUT
pin of master device to DEMB pin of slave device as the
clock synchronization signal. The switching frequency
is determined by RT of master device. The RT of slave
device is only used for slope compensation. It is
recommended to select the same RT resistor.

Table 3. Single-Output Multiphase Configurations

In the four-phase operation mode, only the PG1 pin of
the master device can serve as the output voltage
indicator signal. PG2 of the master device, along with
PG1 and PG2 of the slave device, will remain at a
high-impedance state. Therefore, it is recommended to
leave these pins floating.

Connecting FB1 pin of slave device to AGND or VDDA
determines the light mode (PSM or FPWM) of slave
device. The light mode of master device is determined
by connecting its DEMB pin to AGND or VDDA.
SGMICRO recommends setting the master and slave
devices to the same light mode (PSM or FPWM).

Table 3 and Figure 12 show the single-output
multiphase configurations.

Thermal Shutdown

To protect the device from overheating damage, the
junction temperature is constantly monitored and if it
reaches the +175°C limit, the device will shut down. It
will automatically recover normal operation with a
soft-start when the die temperature falls below +155°C
(TYP). If the thermal shutdown occurs, the VDDA
regulator is turned off and VCC regulator keeps on.

(Maste“fgr?fsme) FB2 (Master) FB2 (Slave) Vour FB1 (Master) FB1 (Slave) Light Mode
3.3V VDDA AGND PSM
3.3V VDDA VDDA FPWM
VDDA AGND VDDA
5V AGND AGND PSM
5V AGND VDDA FPWM
€ Y 56 Micro Corp MARCH 2026

sGmicRO WWW.sg-micro.com

29




SGM64620

3.5V to 65V Dual Synchronous

Buck DC/DC Controller with Ultra-Low Iq

DETAILED DESCRIPTION (continued)

Vin
3.5V to 65V
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DEMB MODE VIN EN1 EN2
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COMP1 sw2
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ss1 cs2
VouT2
ss2 FB2

PGND2 PGND1 AGND

i

i

| —

Vour = 3.3V
+———o
VDDA
T T Rent S Rene
MODE VIN EN1 EN2 Rro1
HO1
1L «— SYNcouT Reovt
HOL1
DITH
Cormn Rer HB1
RT Caoor1 1
vee SW1 T
veet Ruor l
Cucct L LO1
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VCC2
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- VOUT1
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1
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Figure 12. Single-Output Multiphase Interleaved Configuration Simplified Schematic
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APPLICATION INFORMATION

The SGM64620 is dual-channel synchronous Buck
controller using a peak current mode control
architecture. This device supports fixed 3.3V or 5V
output voltage or adjustable output voltage. The
following section can be used to select the external
components for SGM64620.

Inductor

The inductor selection is usually important for a Buck
converter, too large or too small is inappropriate.
Usually, selecting the ripple current of inductor (Al,)
between 20% and 40% of output current at typical Vg
and Vout condition. And the selected inductor DC
current rating should be at least 25% above the
maximum output current. The saturation current of
selected inductor should be higher enough than the
current limit. Use Equation 9 to calculate the

inductance.
— VOUT x| 1- VOUT (9)
Al xfgy Vin

The maximum inductor peak current for a given load
current (I oap) is calculated by Equation 10:

Al
ILfMAX = ILOAD +7L (1 0)

Input Capacitor (Cyy)

The input capacitor is necessary to reduce the
converter input voltage ripple due to the high switching
frequency. The selected capacitors must have the
enough RMS current rating to absorb all AC current on
the input. Equation 11 can be used to calculate the
input capacitor current ripple.

ICIN_RMS =loyr X\/DX(1'D) (11)

The worst case occurs at only one channel works at
50% duty cycle where Viy =2 x Vgyr.

Output Capacitor (Cour)
The output capacitor is designed based on the required
output voltage ripple, stability, and transient response
peaks and settling times. Coyr impedance must be
lower than the load at the switching frequency. The
output voltage ripple is estimated from Equation 12:

Mo ~ 2 (1-D)x (Reg 5

+
ouT
X lsw 8x Coyr xfow

) (12)

Resr is the equivalent series resistance (ESR) of the
output capacitor. For tantalum or electrolytic capacitors,
the ESR is high and dominates the capacitor
impedance at the switching frequency, so, the ripple
can be approximated by Equation 13 for high ESR
capacitors:
V
AV, zL O;” x(1-D)xRggr (13)

ouT x
Sw

Compensation Network

The SGM64620 is a current mode controller simplifies
compensation and provides faster transient response
compared to the voltage mode control. The COMP1
and COMP2 pins are the error amplifier outputs and
control stability and loop response of both channels.
For each channel, a series RC network sets a pole-zero
combination and determines control loop characteristics.
The DC gain of the voltage feedback loop is shown in
Equation 14:

Vee (14)

ouT

Where Ao = 3160V/V (70dB) is the error amplifier
voltage gain, Gs is the current sense transconductance
(1/(11.5 x Rgense)), and Rioap is the load resistance.

Avoc = Rioap XGg x Ag x

COMP1/2

Rcomp

— Cur

TCCOMP
=

Figure 13. SGM64620 External Compensation

For SGM64620 each channel, the Buck system has
three poles. One is determined by the converter and
load (Cout and Rioap) as given in Equation 15, the
other two are determined by the RC compensation
network, as given in Equation 16 and 17.

1

P1 =
21 x Coyr XRopp

(15)

gm

== (16)
2 xCroup X Ag

fP2

1
f, = 17
7 2mx Reome % Che ()
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APPLICATION INFORMATION (continued)

Where gm is the error amplifier transconductance,
Rioap is the load resistance and Cqyur is the output
capacitance.

The system has two zeros, one is determined by the
ESR of output capacitor, as given in Equation 18. The
other is determined by the RC compensation network
(Rcomp and Ccowmp), as given in Equation 19.

1

= 18
“ 21 x Coyr ¥ Regr (19)

1

21 xReoup X Coomp

(19)

fZ 2

The main goal of the compensation network is to adjust
the shape of the converter transfer function to get a
desired loop gain. The crossover frequency is an
important factor that determines the bandwidth (how
fast is the converter transient response). Setting the
crossover at a too high frequency, results in instability.
Usually, the crossover frequency is initially set to
around 10% of the switching frequency (0.1 x fsy), and
then the following steps are taken to design the
compensation network with the sufficient phase margin:

1. Select the Rcomp based on the desired crossover
frequency (fc) value:
2xCyyp xfe  V,

comp = x UL (20)

gmx G Ves

R

2. Select Ccomp to get sufficient phase margin. Placing
the fz, at around 0.25 x f; would be sufficient and Ccomp
can be calculated using Equation 21.
4
C L — 21

COMP ™ o1 Reowe % o @1
3. If ESR zero is located below fgw/2, as shown in
Equation 22, selecting the Cyr fp; at the ESR zero (fz1)
location, the Cyr can be calculated at Equation 23.

L < Tow (22)
2xmx Coyr xRegr 2
C,; xR
Cy = —OUT © " 'ESR (23)

RCOMP

If output capacitor is ceramic capacitor, the ESR is very
small. The fz is far greater than the fsy. In this case,
the Cur is not needed or choose a small value Cye
which the fp; is at high frequency location.

Power MOSFET Selection

The MOSFET’s Vps, Ips, Qg, Rpson are the critical
parameters during choosing the main power MOSFET
for SGM64620. First, the Vps must be higher than the
maximum SW node voltage, and the Ipg is higher than
the MOSFET RMS current during operation. Normally,
the lower Rpson Of a MOSFET, the higher total gate
charge Qg. When the MOSFET has higher Vps, the Qg
x Rpson is larger.

If Qg is too large and the switching speed is too slow,
the SGM64620 may not turn on the MOSFET
successfully finally. SGMICRO recommends choosing
appropriate Qg and Rpson for a best efficiency at
different applications.

Current Sense Resistor Selection

The shunt resistor (R¢s) is connected in series with
inductor to sense the inductor current. When the
current sensing information exceeds the Vcowp, the
high-side switch turns off. To avoid the current limit
being triggered falsely at normal operation, the shunt
resistor should not be too large. The Equation 24 is
used to calculate the Rcs.

V
Ry = —2MT (24)

IL_PEAK

Where Vit is the current limit threshold, I peax is the
inductor peak current limit.
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

APPLICATION INFORMATION (continued)

Typical 3.3V and 5V, 400kHz Dual-Output Buck Converter Applications
Figure 14 shows a typical application circuit: 3.3V and 5V dual-output and 7A load current for each channel. The

switching frequency is 400kHz programmed by RT resistor. The VCCX is connected to 5V output to improve the
efficiency.

Vin =6V to 65V
(12v, TYP)
Cle CINZ
6 x 10pF 0.47uF I Rent Renz
8 x 10nF I 100kQ < 100kQ
DEMB MODE VIN EN1 EN2 Ruo1 0Q
HO1 AN\
Rror1 0Q e
«—| syncout HoL1 o 7 % Qu
DITH
Com [ re | o [Reom 00 D, vce
10nF —V WT“—O
On 68kQ RT Cesoor1 L Rs1 Vour = 3.3V
T 0.1uF 3.3uH 7mQ lourt = 7A
SW1 *
VCC
c T ’ VCC1 Rio1 0Q
Vet Reg1 LO1 AV
2.2uF I 100kQ ] I 5 x 22uF
L PG1 Riot1 0Q ‘,f Qs L

LOL1 NN = -

’ VCC2
Cveez _| Rea2 L <
2.2uF 100kQ CS1 .
v I L«/\A,— PG2 Lc

L
Vour2 OT VCCX
Cucox vouTt | —y—
2.2uF I $ NC

VDDA FB1 —— o VDDA
Cuoon L SGM64620 Riog 00 VIN
047HF l HO2 A
RuoL2 0Q o 4Q
Cres [ | RES HOL2 M ‘H 2
0.22uF 4: Reoot2 0Q D, VCC
HB2 G L R
Ccompt  Rpoupt BOOT2 2 s Vours = 5V
0.1pF 3.3pH 7mQ | =7A
4. 7nF 10kQ SW2 T M ouT2
NV COMP1
Chr1 82pF LO2 AN Co2
] I 5 x 22uF
Rior2 0Q o 4Q 1
LOL2 AV ‘H} w2 =
Ceowez  Reoyp, 1
4.70F =
15kQ
COMP2 CS21 . NC
Chir2 82PF g NC
VOUT2
ss1 1 G

NC
SSZ
Css1 Css2 f FB2

68nF 68nF PGND2 PGND1 AGND
= = N

Figure 14. Application Circuit for 3.3V and 5V Dual-Output with 400kHz
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

APPLICATION INFORMATION (continued)

Typical Two-Phase 5V/15A, 400kHz Single-Output Buck Converter Applications

Figure 15 shows an application circuit: two-phase 5V single-output with 15A load current. The switching frequency is
400kHz programmed by RT resistor. The VCCX is connected to 5V output to improve the efficiency. The output
voltage also can be set to 3.3V by connecting FB1 to VDDA.

Vin =6V to 65V
(12v, TYP)
) l |
Cinz L VDDA Cis l
4(7::]'“,; 6 x 10uF 0.47uF I Rent Renz
I 8 x 10nF L 100kQ 100kQ
N N DEMB MODE VIN EN1 EN2 Ruo1 0Q
HO1 A
RuoL1 0Q .
<«——{ SYNCOUT oLt o h« Qut
DITH
Coith Rkt HB1 Reoor1 0Q D vcc
1onF gekn RT Ceoort L1 Rs+
T ovF 3.3pH 7m0
VCC SWi1 o
‘ VCC1 Rio1 0Q
Cveet Rec1 LO1 OF\(’)‘ Co
2.2uF I 100kQ o I 5 x 22uF
= PG1 Riou1 00 I % 1
LOL1 } =
VCC2
Cveca _| Float =
. T oating Cs1

22uF 1 o—— PG2 1 c

Vour =5V
lout = 15A
y———0

i M
Vour OT VCCX

Cveox VOUT1 L S

2.2uF I g NC

VDDA FB1 —— 0 VDDA
Cooon L] SGM64620 Reoz 00 o
0.47uF g HO2 MA
RioL2 0Q  £Q
Cres | RES HOL2 MV ‘, He
0.224F g Rsoor2 00 D: vce
HB2 p
CeomP1  Reoupr B0t
0.1uF
4.7\nF 10kQ SW2 T “
[ COMP1 Rio» 00
LO2 M
Chr1 82pF —
RLOL2 OQ ‘ﬁ
LOL2 }
L_{ comp2 eI,
N
SS1 VOUT2
1L ce

NC
8§82 g

Csst | FB2
68nF L PGND2  PGND1  AGND

Figure 15. Application Circuit for Two-Phase 5V Single-Output with 400kHz
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SGM64620

3.5V to 65V Dual Synchronous
Buck DC/DC Controller with Ultra-Low Iq

APPLICATION INFORMATION (continued)

Typical Two-Phase 3.3V/40A, 400kHz Single-Output Buck Converter Applications
Figure 16 shows an application circuit: two-phase 3.3V single-output with 40A load current, meeting the
requirements of high-current applications. The switching frequency is 400kHz programmed by RT resistor. The
output voltage also can be set to 5V by connecting FB1 to GND.

Vi = 3.5V to 65V
(12V, TYP)

[e;
Ci l Cinz l VDDA Cins L R R
6 x 10uF 0.47uF EN1 EN2
47uF
M I 8 x 10nF I 477 T l 100kQ S 100kQ
- DEMB MODE VIN EN1 EN2 Rio1 0Q
HO1
RuoL1 0Q .
«—— syncout oLt | %Qu
Comn [ Rer DITH Bt Reoort 0Q D: vce
10nF [ 6gkQ ar Caoor+ L1 Rs1
TO.‘IpF 1.5pH 2.5mQ
vee SW1
, veel Rio1 0Q L l
Cveer L Rea1 LO1 o Ri R Coia Cos
2.2uF I 100K a 0Q 0Q I 3 x 47yF I 100uF
L PG1 Riou1 0Q ‘N_‘ Quy L -
LoL1 |
veez
ez Floati ~ Cc':
2.20F oating cst N
H I o PG2 1Tec
M
EXT 5V O VCCX Vour = 3.3V
Cvocx L vouT Tec, lout = 40A
2.20F I NG
Cuoon [ VDDA FB1 |——o0 VDDA VIN
0. 4‘/7[’["‘:‘ SGM64620 Ruoz 0Q
H i HO2
RioL2 0Q « $Q
Cres | RES HoL2 | He
0.22yF i Reoor2 0Q D, vcc
HB2 a L .
Ccomp Rooupt BOOT2 2 s2
0.1pF 1.50H  25mQ
4T0F oo w2 [ 0w m
} M COMP1
Rio2 0Q Rs Ry
LO2 00 Coza Cozs
Chr1 100pF 0Q 3 x 47yF I 100pF
Riot2 00 ey + Qe
LoL2 A ‘
= Csq
L comp2 €S2 1. NC
&
ss1 VOUT2
1 ¢
NC
ss2
Cest | FB2
68nFl PGND2  PGND1  AGND
Figure 16. Application Circuit for Two-Phase 3.3V Single-Output with 400kHz
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SGM64620

3.5V to 65V Dual Synchronous

Buck DC/DC Controller with Ultra-Low Iq

LAYOUT GUIDELINES

A proper PCB design and layout are crucial for
achieving a reliable design in high-current,
fast-switching DC-DC converter circuits. Several key
considerations must be taken into account before
designing a PCB layout with the SGM64620:

1. Place the input -capacitors, high-side switch
MOSFET, and low-side switch MOSFET in close to
shorten the impedance of input power loop, thereby
reducing the impact caused by parasitic parameters, as
shown in the Figure 17.

2. Minimize the area of the output power loop, reduce
electromagnetic interference (EMI), and reduce the
impedance between the output capacitor's GND and
the low-side MOSFET's source terminal.

3. The SW node is a significant dv/dt noise source, and
the area of the SW region must be minimized (short
and wide).

4. The gate driver outputs HO1/2, HOL1/2, LO1/2,
LOL1/2 to the MOSFET gates traces must be short as
possible to reduce parasitic inductance. The traces that
carry forward and return currents must be close
together.

5. Place small size high frequency decoupling
capacitors on input capacitors.

V\N

Input High
Frequency
Power Loop

6. Place decoupling capacitors as close as possible to
VIN, VCC1, VCC2 and VDDA pins.

7. Route the power traces and analog signal traces
separately, and use a ground plane for shielding as
much as possible.

8. Place all sensitive analog traces, such as COMP1,
COMP2, FB1, FB2, CS1, CS2, SS1, SS2, RES, and RT
away from high-voltage switching nodes such as SW1,
SW2, HB1, HB2, HO1, HO2, LO1, LO2.

9. Route the CS1/2, VOUT1/2 as paired traces with
smallest distance and loop area. And use Kelvin
connection to sense shunt resistor voltage. Use a filter
capacitor across sense signals close to the IC pins.
Place two capacitors separately. One is between the
CS1/2 pin and AGND, and the other is between the
VOUT1/2 pin and AGND. These filter capacitors also
should be close to the SGM64620.

10. AGND and PGND1/2 are connected to a single
point on the exposed pad of the IC.

11. Use large copper areas on all layers and stich them
with thermal vias for better heat transfer and dissipation
especially for heavy load applications.

12. The layout of the two channels of SGM64620
should be laid out as symmetrically as possible.

Q
4[| High diidt
ae Vour
Cn == ! o Vias VIN sw
AN
High dv/dt c Q Q.
GND N [ i [ ] GND
> Top Layer
! 1 2’ Iﬁ A ‘l Inner Layer-1
Q. T P
Inner Layer-2
AN High difdit Bottom Layer
Ly L Minimizes Input Power Loop Impedance
Figure 17. The Input Power Loop Layout Recommendation
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3.5V to 65V Dual Synchronous
SGM64620 Buck DC/DC Controller with Ultra-Low Iq

LAYOUT GUIDELINES (continued)

PGND

PGND

@ Vias
e ToplLayer
Inner Layer-1
Inner Layer-2
Bottom Layer

NOTE: This example is provided to demonstrate the power loop layout of the SGM64620 and is for reference only.

Figure 18. Layout Example
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

TQFN-6%x6-40EL
i D { ‘—TLT* D1 N4
PN T [UguuUuuuupu
j:j | (@]
b1 P l
D ! [
D ! [
E L%,,,,i,+,7,,, —g E1
T B !
= I I -
D i
S ! -
) nnnnnnnnn]
DETAIL A ~k
TOP VIEW BOTTOM VIEW
0.25
o DOB08EA308—
* SEATING PLANE\ | % (——13430 %
A; ’*T—MD—T % ! T %
o (Sese[c] o
w1 s | -5
0.50
SIDE VIEW == \ e
= | =
n 0 BHEBEREEEE
DETAIL A i 5.80
* CoNsTRUCTION RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions In Millimeters
Symbol
MIN NOM MAX
A 0.800 - 0.900
A1 0.000 - 0.050
A2 0.203 REF
b 0.200 - 0.300
D 5.900 - 6.100
E 5.900 - 6.100
D1 3.200 - 3.400
E1 3.200 - 3.400
e 0.500 BSC
k 0.950 REF
L 0.300 - 0.500
eee 0.080

NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

o

TAPE DIMENSIONS

D e
o %
¥ a1l @2 a1l Q2 (YY) ‘ |
N B0
Q3 Q4 Q3 Q4 Q3 Q4 \
—
Reel Diameter \
il P1 ——A0— »—KOL
Reel Width (W1) -
==mmp DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Package Tvoe Reel Reem"dth A0 | BO | KO | PO | P1 P2 w Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
TQFN-6x6-40EL 13" 16.4 6.30 6.30 1.40 4.0 12.0 2.0 16.0 Q2
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(enr:r?]t)h ‘?TITI\(::\’)] '}Ir?:?nr;t Pizza/Carton
(=]
=]
13" 386 280 370 5 %
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