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FDMF6823C — Extra-Small, High-Performance,
High-Frequency DrMOS Module

Benefits

" Ultra-Compact 6x6 mm PQFN, 72% Space-Saving
Compared to Conventional Discrete Solutions

®  Fully Optimized System Efficiency

®  Clean Switching Waveforms with Minimal Ringing

®  High-Current Handling
Features

" Over 93% Peak-Efficiency

®  High-Current Handling: 50 A

" High-Performance PQFN Copper-Clip Pack: e
= 3-State 5V PWM Input Driver

®  Skip-Mode SMOD# (Low-Side. = Tun Dff)..

®  Thermal Warning Flag for Oy -Temp. atu
Condition

®  Driver Output Disal : Function (-._o# Pir)

® Internal Pv" _p ana  I-De A for SMCD:-and
DISB#In} ts B »~ec..

®  Fairch. PowerTre ch® Techaology MOSFETS for
o 2V age Lveforms.aind Reduced Ringing

L Fairci 4 S,acFET™ (\niegratad Gchottky Diode)
“ecb’ Jlogy in Low-Side MOSFET

® |1 egratedd Beetstran-Cchotiky Diode

" Adaptive Gate Drive Timingtor Shoot-Through
iProiection

= Under-Voltage Leckout £UVLO)

" Optimized for Switching Frequencies up to 1 MHz
" Low-Profile SMD Package

®  Fairchild Green Packaging and RoHS Compliance
= Based on the Intel® 4.0 DrMOS Standard

Description

The XS™ DrMOS family is Fair® .as =xt-generation,
fully optimized, ultra-compact, 1. ~gratec. 1OSFET plus
driver power stage se' .on fc  high urrent, - Ligi-
frequency, synchronot puck DC-L < _plicatians. The
FDMF6823C inte -ate. = . driver IC,, tvwwo  power
MOSFETs, 2nd a oot. ap< _chottky “ciode into a
thermally =nti ced, L. a-cu pact €xF nin package.

Witk.an v »gra 1 - Jroach, the complete switching
NOW 2ok is opumized waith regard to driver and
.~ 0Si T «, mic rerformance, sys>m inductance,
ar . pu. er MOSFET Rpsony /- S™ DiMOUS uses
Fair ild's high-neiformance 2GwerTraneh®MOSFET
techriology;-viiich” dramatically redueas switch ringing,
rliminating the need fc=.snubker circuit in most buck
corvelter applicaticis:

A driver 'C with“reduced dzad times and propagation
delays “iurther enhances the performance. A thermal
warning function warns of a potential over-temperature
gituation. The FDMF6823C also incorporates a Skip
Mode (EMQL#) for improved light-load efficiency. The
FDMI6323C also provides a 3-state 5V PWM input for
cornpatibility with a wide range of PWM controllers.

Applications

®  High-Performance Gaming Motherboards

®  Compact Blade Servers, V-Core and Non-V-Core
DC-DC Converters

®  Desktop Computers, V-Core and Non-V-Core
DC-DC Converters

"  Workstations
®  High-Current DC-DC Point-of-Load Converters

®  Networking and Telecom Microprocessor Voltage
Regulators

®  Small Form-Factor Voltage Regulator Modules

Ordering Information

Part Number | Current Rating

Package Top Mark

FDMF6823C 50 A

40-Lead, Clipbond PQFN DrMOS, 6.0 mm x 6.0 mm Package

FDMF6823C
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Typical Application Circuit
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Figure 2. DrMOS Block Diagram
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Pin Configuration
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Figure 3.  Bottom View Figure 2« Top View:

Pin Definitions

Pin # | Name Description
W' :n SMOD:. "'~ |, the low-side driver is the inversz ot'the PWM input. When
1 SMOD# | Si DD#=L"~ N, the lowsside ciiver.is dirauied. This\tin has a 10 pA internal pull-up current
|sot 2. D ot add @ roise filter'capacitor.
2 \ [ Yias supply= Minimum 1/pF ,ceramicicapacitor is recommended from this pin to CGND.
‘ R - .wer fer.the-gate drivar. Minimuin 4 l* ceramic capacitor is recommended to be connected
- | as ciuse as possiblefrom this Lin to CGND.
" BOOT I Boctsirap supnlyinput. Provides voltage supply to the high-side MOSFET driver. Connect a
| ' bootstrap capacitor fiom this pin to PHASE.
5, 37, 41_1_(‘-(;'\10 IC@rourd. Greund rizturn for driver IC.
£ |- GH For mantuiazauring test only. This pin must float; it must not be connected to any pin.
7 PHASE | Swi‘ck riode pin for bootstrap capacitor routing. Electrically shorted to VSWH pin.
| 8 NC 10 connect. The pin is not electrically connected internally, but can be connected to VIN for
convenience.
9-14,42 VIN | Power input. Output stage supply voltage.
15, 29 - VSWH Switch node input. Provides return for high-side bootstrapped driver and acts as a sense point
35,43 for the adaptive shoot-through protection.
16 -28 | PGND |Power ground. Output stage ground. Source pin of the low-side MOSFET.
36 GL For manufacturing test only. This pin must float; it must not be connected to any pin.
38 THWN# Thermal warning flag, open collector output. When temperature exceeds the trip limit, the
output is pulled LOW. THWN# does not disable the module.
Output disable. When LOW, this pin disables the power MOSFET switching (GH and GL are
39 DISB# |held LOW). This pin has a 10 pA internal pull-down current source. Do not add a noise filter
capacitor.
40 PWM |PWM signal input. This pin accepts a three-state 5 V PWM signal from the controller.

© 2011 Fairchild Semiconductor
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Absolute Maximum Ratings

Stresses exceeding the Absolute Maximum Ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.
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Symbol Parameter Min. Max. | Unit
Vein Supply Voltage Referenced to CGND -0.3 6.0 \Y,
Vpry | Drive Voltage Referenced to CGND -0.3 6.0 \Y

Voise# | Output Disable Referenced to CGND -0.3 6.0 \%
Vewm | PWM Signal Input Referenced to CGND -0.3 6.0 \Y,
Vsmop# | Skip Mode Input Referenced to CGND -0.3 6.0 \%
Vel Low Gate Manufacturing Test Pin | Referenced to CGND R 5.0 \Y
Vruwng | Thermal Warning Flag Referenced to CGND - 0 b 4 _l
Vin Power Input Referenced to PGND, CGND | 0.5 ___ST— _V—_
Veoor | Bootstrap Supply Referenced to VSWH, PHASE . | 02 | 60 [ v
Referenced to CGND -0.3 25.0 \Y,
_ , _ |Referenced to VSWH, HA. " ] e feo | v
Van High Gate Manufacturing Test Pin Referenced to B L — O 105 | 250 v
A N i
Veus | PHASE Referens 1t ©Gi -0.3 250 .\ V
_ Ref- .. adtot ND. SGNDADC Cnly) | 00 | 250 /[ Vv
VswH Switch Node Input —— - N7 - N
v ferenc. ‘to PGaD, <2(.is [+°-8.0 | 28.0 v
Veoor | Bootstrap Supply Re. encea .o VDRV 0 w220 | v
|Re.. cedtc VORYV, <20.ris ' 25.0 \
lrwng | THWN# Sink Current NN \J S 04 70 | mA
lowy | Output Curre’ '« fsw=300 I'.Hz,.V|N'-'12 Vv, V2=£) v 50 A
faw?1 MHz, Vin=l12 V, M40 V 45
Bpce [Jun siow0-F R The aal Res'sf'm_c:: \ Y \J 2.7 °C/W
Ta An - oerawre Pnng,e_ 5 , -40 +125 °C
T. “aximam ! iction TelTrwr_ature W~ \ ¥ +150 °C
< 1STG St Tge I‘emperﬂtuie Ran;e > \ -55 +150 °C
ANND N 1~ -/ _Himan Body Model, JESD22-A114 2000
L D clectresvauc Discharge Protection - Vv
NG R ¢ [Charged Device Model, JESD22-C101 2500

Note:

1. lggvyis rated using Fairchild’s' DiNiOS evaluation board, at Ta = 25°C, with natural convection cooling. This rating
15 lirnited by the peak DrvIDS temperature, T, = 150°C, and varies depending on operating conditions and PCB
layout. This rating can-be changed with different application settings.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. | Typ. | Max. | Unit
Vein Control Circuit Supply Voltage 4.5 5.0 5.5 \%
Vpry | Gate Drive Circuit Supply Voltage 4.5 5.0 5.5 \Y,

Vin | Output Stage Supply Voltage 3.0 12.0 | 16.0®) Y

Note:

2. Operating at high Vv can create excessive AC overshoots on the VSWH-to-GND and BOOT-to-GND nodes
during MOSFET switching transients. For reliable DrMOS operation, VSWH-to-GND and BOOT-to-GND must
remain at or below the Absolute Maximum Ratings shown in the table above. Refer to the “Application
Information” and “PCB Layout Guidelines” sections of this datasheet for additional information.

© 2011 Fairchild Semiconductor www.fairchildsemi.com
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Electrical Characteristics T
Typical values are Vi =12V, Ven =5V, Vpry =5V, and Ta = T, = +25°C unless otherwise noted. g
Symbol Parameter Condition Min. | Typ. | Max. | Unit C-'g
Basic Operation §
la Quiescent Current la=lveintlvorvy, PWM=LOW or HIGH or Float 2 mA @)
Vuvio UVLO Threshold Ve Rising 29 | 3.1 3.3 \Y, |
Vuvio mys | UVLO Hysteresis 0.4 Y% [
PWM Input (Vein = Vpry = 5 V +10%) S
Rup pwm | Pull-Up Impedance Vewn=5 V 10 kQ 0
Ron_pwm | Pull-Down Impedance Vewn=0 V 10 kQ %
Viv_pwm | PWM High Level Voltage 3.04 | o 4.05 \Y 0N
Vrriw | 3-State Upper Threshold 9. | 345 394 | v\ g
Viri_lo |3-State Lower Threshold J 008 | 27| 1.520 V >
Vi pwm | PWM Low Level Voltage 0.84.! 1.15 [ 1,42 \Y ;E
to_HoLo-orr | 3-State Shut-Off Time L Jase200 [ ns | |2
Viz pwu | 3-State Open Voltage ) ‘T 2261250 | 280 | v 3
tewnorF_win | PWM Minimum Off Time | 120 ns 2
PWM Input (Ve = Vory = 5 V 5%) A J S
Rue_pwn | PUIl-Up Impedance Vewn=5 A® _C [ o 101 ] ke T
Ron_pwy | Pull-Down Impedance Veam V. ' [ Tia kQ Q
Vin_pww | PWM High Level Voltage B owa (O |sm2i3ss 387 v it
VTRI_HI 3-State Upper Thresk® 4 A o\ (O 2 ( i 13 | 345 | 3.77 \% 8
Virio | 3-State Lower Thres Hld ~\\ ~ 1.04 | 1.25 | 1.46 Vv %
Vipwm | PWM Low ! vel Volta Y . . - 090 | 115 | 1.36 | V a
to_HoLp-oFF | 3-State ShOff Tir | 160 | 200 | ns <
Viizpwy |3 tate Qnelr " e <> N\t X~ 230 [ 250 [ 270 | Vv g
tpwm-orr_ M. PVvivi Mini um Off Time 120 ns @)
D7 _» aul o \*~ \ N\ n
T == =
R 'q_mj H|3.1-Le_vel inpu V(ﬁ?_ch | <\ 2 \% 8_
Vi - Lovi-LevelInput \'zitage | 0.8 \Y% c
leLp FTu_nf-Eown \Ilcrra' " 10 MA ®
trsosh”” | Propagation Deiay PWM=GND, Delay Between DISB# from 25 ns
- HIGH to LOW to GL from HIGH to LOW
| foo oissH | Propagation Delay PWM=GND, Delay Between DISB# from o5 ns
- LOW to HIGH to GL from LOW to HIGH
SMOD# Input
Vii_smop | High-Level Input Voltage 2 V
ViL_smob | Low-Level Input Voltage 0.8 Vv
lpLu Pull-Up Current 10 MA
tho stow. | Propagation Delay PWM=GND, Delay Between SMOD# from 10 ns
- HIGH to LOW to GL from HIGH to LOW
tpo sHoLn | Propagation Delay PWM=GND, Delay Between SMOD# from 10 ns
- LOW to HIGH to GL from LOW to HIGH
Continued on the following page...
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Electrical Characteristics

Typical values are Vi =12V, Ven =5V, Vpry =5V, and Ta = T, = +25°C unless otherwise noted.

T
)
<

Symbol Parameter Condition Min. | Typ. | Max. | Unit C-'g
(o]
Thermal Warning Flag %
TacT Activation Temperature 150 °C @)
TrsT Reset Temperature 135 °C |
Rrhwn Pull-Down Resistance lpLp=5 mA 30 Q £<I'I
250 ns Timeout Circuit g
. SW=0V, Delay Between GH from HIGH to ('/)
fo_mmeour | Timeout Delay LOW and GL from LOW to HIGH 250 ns 3
)
High-Side Driver (fsw = 1000 kHz, lout = 30 A, Ta = +25°C) Ny
R Output Impedance, Sourcing | Source Current=100 mA I l 1 A\ s
SOURCE_GH ’ _n—_ o)
Rsink_eH | Output Impedance, Sinking | Sink Current=100 mA | | W4 L7 .j
trR_aH Rise Time GH=10% to 90% : 10 ns r-[?
tr GH Fall Time GH=90% to 10% ‘ 10 ns 5"
. A I\ 3
. GL Going LOW to GH Goin_ HIG 3
to_peapon | LS to HS Deadband Time 10V GL to 10% GH | ‘ 15 ns D
PWM LOW Propagation PWM Going YW » Gi Soing IW, | ’ ) oA o
tPD—PLGHL Delay V||_7pw|\/| to” % GH | v N\ ns ‘S‘D
t PWM HIGH Propagation PWN Soing i SH to « 1 Going HIGH, i ‘ o0 ns 33:
PD_PHGHH | Delay (SMOD# =0) Vig pw, 0 10% Y (SMOC# 20,45 1s>0) \ =
¢ Exiting 3-State Propagation ’ . v.. = m3-State}Gcing HIGH t0.Git i 30 ns T
PD_TSGHH Delay G g hHic 1, Vie pyvto10% G J_ D
— —-= -— — Qa
Low-Side Driver (fsw = 1000 kH: 'our=3 A, 1a = £20°0) %
— B N o |
Rsource_cL |Output Imp’ sance, Soc |Sourf;e Curient=100 ma 1 Q 2
Rsink el |Out=" 'mip. ‘ance, ! nking lSI."K Currert=100 ' mA 0.5 Q o
kot . |R aTh | GL=10% 16:90% 20 ns =
te o Fall Time GL=92% to 10% 10 ns 8
. SW Gaing LOW to GL Going HIGH
. ads e 4 ’
peapor |k to LS Deldband Time 22V a0 to 10% GL 15 ns %
— N P (@}
¢ PWN-Fi{GH Propacation : PWNi Going HIGH to GL Going LOW, 10 25 ns c
P_ = |Deley Vi pwmto 90% GL )
to e |Exiting 3-State Propageiion | PWM (From 3-State) Going LOW to GL 20 ns
PP Delay Going HIGH, Vi pwmto 10% GL
229t Diode
| Ve Forward-Voltage Drop IF=20 mA 0.3 \Y,
VR Breakdown Voltage IrR=1 mA 22 \Y,

© 2011 Fairchild Semiconductor
Corporation FDMF6823C « Rev. 2
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Typical Performance Characteristics

Test Conditions: ViNn=12 V, Vour=1V, Ven=5V, Vprv=5V, Lout=250 nH, TAa=25°C, and natural convection cooling,
unless otherwise specified.
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E:;: Fsw = 1000kHz \\
2 20
3
o 15
E
8 10
=
5 I Vin=12V, Vpry & Voin =5V, Vour = 1V
0
0 25 50 75 100 125 150
PCB Temperature, Tpcg (°C)
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Typical Performance Characteristics
Test Conditions: ViNn=12 V, Vour=1V, Ven=5V, Vprv=5V, Lout=250 nH, TAa=25°C, and natural convection cooling,
unless otherwise specified.
1.01 T T T T T 1 45 T T T T T T T
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Typical Performance Characteristics

Test Conditions: Vein=5V, Vprv=5 V, Ta=25°C, and natural convection cooling, unless otherwise specified.
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Typical Performance Characteristics
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Functional Description

The FDMF6823C is a driver-plus-FET module optimized
for the synchronous buck converter topology. A single
PWM input signal is all that is required to properly drive
the high-side and the low-side MOSFETs. Each part is
capable of driving speeds up to 1 MHz.

VCIN and Disable (DISB#)

The VCIN pin is monitored by an Under-Voltage Lockout
(UVLO) circuit. When V¢ rises above ~3.1 V, the driver
is enabled. When V¢ falls below ~2.7 V, the driver is
disabled (GH, GL=0). The driver can also be disabled by
pulling the DISB# pin LOW (DISB# < Vi_pisg), which
holds both GL and GH LOW regardless of the PWM
input state. The driver can be enabled by raising the
DISB# pin voltage HIGH (DISB# > Viy_piss).

Table 1. UVLO and Disable Logic
UVLO | DISB# Driver State
0 X Disabled (GH, GL=0)
1 0 Disabled (GH, GL=0)
1 1 Enabled (see Table 2)
1 Open Disabled (GH, GL=0)
Note:

3. DISB# internal pull-down current source is 1. 1A.

Thermal Warning Flag (THW" = »

The FDMF6823C provides a [ ermal an g flag
(THWN#) to warn of over-*~mpe ture cc litions. The
thermal warning flag v’ .s an op »-dr= | output thet
pulls to CGND when th  activaticn ternperatuie (15J°C)
is reached. Tk IW. ¢ outr [ returis to.a higi-
impedance st¢ : onca.the sraturs falis to the iscat
temperatt (. o). ‘or use, ine \THWN# output
requircs a ', ll-up.res’ or, which'c2n be connzcied to
Vo N0 YN does OT gisable the DiOS modutle.

s _ 150°C
* et
168°C RO Activatian

. Temoerature
Th!f;H \ [zmgerature
THWN#, | 1
l&.;;:{lc Norma! | Thermal
€ Operaticn Warning
LOW
! Ty _driveric
Figure 26. THWN Operation

Three-State PWM Input

The FDMF6823C incorporates a three-state 5V PWM
input gate drive design. The three-state gate drive has
both logic HIGH level and LOW level, along with a
three-state shutdown window. When the PWM input
signal enters and remains within the three-state window
for a defined hold-off time (tp_noLp-orF), both GL and GH
are pulled LOW. This enables the gate drive to shut
down both high-side and low-side MOSFETSs to support
features such as phase shedding, which is common on
multi-phase voltage regulators.

Exiting Three-State Conditis

When exiting a valid thre state ondition, the
FDMF6823C follows the = vM . »t coc mand. If the
PWM input goes from< .ee-state . LC .| the low-side
MOSFET is turnes ori ‘¥ .ie PWi Input‘goes-trom
three-state to. HIGr the igh-¢" & MOSFET s turned
on. This is i stratec 'n + .e 277 Tihe FDMF6823C
design ai ws . shon ropagatior, celays when exiting
the’~ree-s. ‘ew o see Electiical Characteristics).

W Slue iver

Tr. low ide driver (CL) is desiared to drive a'ground-
refe. aced, low-Rpgon), N-chzinel MCSFET! The bias
for GL is-iiternally connacted betwizen the VDRV and
SGND._pins Wheri the “ariver <s ‘enabled, the driver's
oupurtis 180°. out of phase‘with the PWM input. When
the driver isaisabled (DIGB#=9 V), GL is held LOW.

Hioh-Side Drivet

The, high-side driver (GH) is designed to drive a floating
N=¢nannzl IMOSFET. The bias voltage for the high-side
driveil_is-ueveloped by a bootstrap supply circuit
consistng of the internal Schottky diode and external
beetstrap capacitor (Cgoor). During startup, Vsww is held
at PGND, allowing Cgoor to charge to Vpry through the
internal diode. When the PWM input goes HIGH, GH
begins to charge the gate of the high-side MOSFET (Q1).
During this transition, the charge is removed from Cgoor
and delivered to the gate of Q1. As Q1 turns on, Vswh
rises to Vi, forcing the BOOT pin to Vin + Veoort, Which
provides sufficient Vgs enhancement for Q1. To complete
the switching cycle, Q1 is turned off by pulling GH to
Vswh. Cgoor is then recharged to Vpry when Vswh falls to
PGND. GH output is in-phase with the PWM input. The
high-side gate is held LOW when the driver is disabled or
the PWM signal is held within the three-state window for
longer than the three-state hold-off time, tp_HoLp-oFF-
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Adaptive Gate Drive Circuit

The driver IC advanced design ensures minimum
MOSFET dead-time, while eliminating potential shoot-
through (cross-conduction) currents. It senses the state
of the MOSFETs and adjusts the gate drive adaptively
to ensure they do not conduct simultaneously. Figure 27
provides the relevant timing waveforms. To prevent
overlap during the LOW-to-HIGH switching transition
(Q2 off to Q1 on), the adaptive circuitry monitors the
voltage at the GL pin. When the PWM signal goes

>

Vin_pwm

PWM

GH
to
VSWH

VSWH

HIGH, Q2 begins to turn off after a propagation delay
(tro_pHaLL). Once the GL pin is discharged below 1.0 V,
Q1 begins to turn on after adaptive delay tp_peapon.

To preclude overlap during the HIGH-to-LOW transition
(Q1 off to Q2 on), the adaptive circuitry monitors the
voltage at the GH-to-PHASE pin pair. When the PWM
signal goes LOW, Q1 begins to turn off after a
propagation delay (trp pLcHL). Once the voltage across
GH-to-PHASE falls below 2.2V, Q2 begins to turn on
after adaptive delay tp_peaporr.

cWwS-ellXg — O€Z894INA4

L
— — — — 4 ViH_Pwm

tep_prale = PWM rise to LS Vgs fall, Vi “pwy ) £ 9P% LS Ve
top_pioh = PYMIe!l fo HS Vs fall, Vi, iym to 90% HS. V,
tpp_pHgr:= Ve rise to HS Vs rise, Viy_pwm to 1€% H Vg, {5MOD# held LOW)

ZMOD.*
pp_ 5161 = SMOD# fall to LS Vs fall !, ¢.iop to $0% LS Vs
Lo_sHan = SMOD# rise to LS Vgs 1'se. /.y gop t0 10% LS Vs

GL
'_
|
|
'= v
: " : > e
| teo_pHaL teo_piar : Tpep_tsehu . to_lioLo-oFr tPD_ETSGHH to_nowp-orr  tep_TseLh
! v .
| > e > e : i ; i ! i
| ‘ i i 1
1 toper W to pe. | ? T
I Enter Eit Enter Exit Enter Exit
. 3-state 3-jtate I-state 3-state 3-state 3-state
otes:
wx = Prop. tionuc .y from exte:nal sigaal (PWM, S:2Cut, Cec.) to IC genarat 2d signal. Example (tpp_pre — PWM going HIGH to LS Vs (GL) going LOW)
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PWN Exiting 3-state
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tpp_tseun = PWM 3-state to HIGH to HS Vs rise, Viy_pwm to 10% HS Vs
tpp_sein = PWM 3-state to LOW to LS Vs rise, Vi _pwm to 10% LS Vs

Dead Times
to_peaon = LS Vs fall to HS Vs rise, LS-comp trip value (~1.0V GL) to 10% HS Vs
to_peaporr = VSWH fall to LS Vs rise, SW-comp trip value (~2.2V VSWH) to 10% LS V¢s

Figure 27.

PWM and 3-StateTiming Diagram
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Skip Mode (SMOD#)

The Skip Mode function allows for higher converter
efficiency when operated in light-load conditions. When
SMOD# is pulled LOW, the low-side MOSFET gate
signal is disabled (held LOW), preventing discharge of
the output capacitors as the filter inductor current
attempts reverse current flow — known as “Diode
Emulation” Mode.

When the SMOD# pin is pulled HIGH, the synchronous
buck converter works in Synchronous Mode. This mode
allows for gating on the Low Side MOSFET. When the
SMOD# pin is pulled LOW, the low-side MOSFET is
gated off. If the SMOD# pin is connected to the PWM
controller, the controller can actively enable or disable
SMOD# when the controller detects light-load condition
from output current sensing. Normally this pin is active
LOW. See Figure 28 for timing delays.

Table 2. SMOD# Logic
DISB# PWM SMOD# GH GL
0 X X 1. o |
1 3-State X 0
1 0 0 v 4R o\ v |
1 1 0 1 ' 0
1 0 1 o o
1 1 1 ) Ot \ 0
Note: N ) N\ Y

4. The SMOD# feature is intended to have a short pr
FET Vegs response time to control diode emulat’ /i ¢

SMOD#

|
|
L
|
|
|
|
e e —
|

Viulpwm

PWM

—"

VSWH o

oL

PD_PHGLL
' i
| \
1 1
[ 1
—-» < g <
o _peabon to_peaporr

e T .

agatic  den
a cycle “y-cycle basis.

L_pwm ’

between the'SMOD# siat.airand thieow-side

—.

1
1
. y

H — - — —-Viu_smop
Y )E=V|L_ﬂo| \

s o -~ e —————

1

. 1

H ViH_pwm <
; _} %

/

top_sieLL

tep_pHGHH tpp_sHoLH

Delay from SMOD# going Delay from SMOD# going
LOW to LS Vs LOW

HIGH to LS Vs HIGH

HS turn -on with SMOD# LOW
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Application Information

Supply Capacitor Selection

For the supply inputs (Vciw), a local ceramic bypass
capacitor is recommended to reduce noise and to
supply the peak current. Use at least a 1 yF X7R or X5R
capacitor. Keep this capacitor close to the VCIN pin and
connect it to the GND plane with vias.

Bootstrap Circuit

The bootstrap circuit uses a charge storage capacitor
(Cgoort), as shown in Figure 30. A bootstrap capacitance
of 100 nF X7R or X5R capacitor is usually adequate. A
series bootstrap resistor may be needed for specific
applications to improve switching noise immunity. The
boot resistor may be required when operating above
15Vin and is effective at controlling the high-side
MOSFET turn-on slew rate and Vsuw overshoot. Rgoor
values from 0.5 to 3.0 Q are typically effective in
reducing VSWH overshoot.

Cozcn
orain ==
Output

Flgure 29.

Voy [/ = TR
Tsv Rvein
C
TCVDRV VC'T

Open
Drain U
Output

Figure 30.

VCIN Filter

The VDRV pin provides power to the gate drive of the
high-side and low-side power MOSFET. In most cases,
it can be connected directly to VCIN, the pin that
provides power to the logic section of the driver. For
additional noise immunity, an RC filter can be inserted
between the VDRV and VCIN pins. Recommended
values would be 10 Q and 1 pF.

Power Loss and Efficiency
Measurement and Calculation

Refer to Figure 30 for power loss testing method.
Power loss calculations are:

Pin=(Vin X Iin) + (Vsv X Is\) ) )
Psw=Vsw X lout (W) 2)
Pout=Vour X lout (V (3)
PLoss mopuLes '~ - Psi ‘W) (4)
PLoss Boak PN Pou W) (5)
SEE U= 0 x PewlPrcG)) (6)
£ “go. »=10uU X Pou/Pin{%) (7)

Block Diagram With V¢ Filter

Power Loss Measurement
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PCB Layout Guidelines

Figure 31 and Figure 32 provide an example of a proper
layout for the FDMF6823C and critical components. All
of the high-current paths, such as VIN, VSWH, VOUT,
and GND copper, should be short and wide for low
inductance and resistance. This aids in achieving a
more stable and evenly distributed current flow, along
with enhanced heat radiation and system performance.

Recommendations for PCB Designers

1. Input ceramic bypass capacitors must be placed
close to the VIN and PGND pins. This helps reduce
the high-current power loop inductance and the input
current ripple induced by the power MOSFET
switching operation.

2. The Vswn copper trace serves two purposes. In
addition to being the high-frequency current path
from the DrMOS package to the output inductor, it
serves as a heat sink for the low-side MOSFET in
the DrMOS package. The trace should be short and
wide enough to present a low-impedance path for
the high-frequency, high-current flow between the
DrMOS and inductor. The short and wide trace
minimizes electrical losses as well as the DrMOS
temperature rise. Note that the Vswn node is a & .
voltage and high-frequency switching node v<h high
noise potential. Care should be taken_ to m. ‘mize

coupling to adjacent traces. Since this 2ar . hce
acts as a heat sink for the lower**2SF. ~ ©o 2
using the largest area possib” t n. rov.  DrMOS

cooling while maintaining acce table nc e e. iission

3. An output inductor £ oulu be »=2te" close o th2
FDMF6823C to min ize the nower loss-due.to the
VswhH copper . C =sho 1also ke laieii so ttie
inductor di¢ ipati==.doc neat.the LrMOS.

4. Poweri nch”™ MO ‘ETs are used in/the-cutput

~_ hanc are <live_at minimizing ringing due’ta

fast s ‘ch. . In mast.cases, ng VEWI snihberis

2quire  If a spubbei’is usec;.it-should be placed

« se’ u the 'SWHE and PN pins:< The selected

re. stor ana, caracitor-need 0 be.the-nicper size for
power-dissipation.

5. VCIN,“VDRV, and BCO) ‘capacitors should be
nlaced as close as_pbossitle to the VCIN-to-CGND,
VDRV-to-CGND, cr«. EOOT-to-PHASE pin pairs to
ensure clean and siable power. Routing width and
length should be considered as well.

6. Include a trace from the PHASE pin to the VSWH pin
to improve noise margin. Keep this trace as short as
possible.

7. The layout should include the option to insert a
small-value series boot resistor between the boot
capacitor and BOOT pin. The boot-loop size,
including Reoot and Cgoor, should be as small as
possible. The boot resistor may be required when
operating above 15 V\y and is effective at controlling
the high-side MOSFET turn-on slew rate and Vshw
overshoot. Rpoor can improve noise operating
margin in synchronous buck designs that may have

10.:

1%,

noise issues due to ground bounce or high positive
and negative Vswh ringing. Inserting a boot
resistance lowers the DrMOS efficiency. Efficiency
versus noise trade-offs must be considered. Rgoot
values from 0.5 Q to 3.0 Q are typically effective in
reducing Vswn overshoot.

The VIN and PGND pins handle large current
transients with frequency components greater than
100 MHz. If possible, these pins should be
connected directly to the VIN and board GND
planes. The use of thermal relief traces in series with
these pins is discouraged since " adds inductance
to the power path. This ads" . indu ance in series
with either the VIN or ©3N. »in de ades system
noise immunity by i=" casing ', ‘sitiv. and ncoatve
Vswn ringing.

GND pad.and + ND ‘ns< .ould_b=.connected to
the GND" oper, :ne .1 muliple vias for stable
groun. g.  2or ¢ ocunding..car.create a noise

asier. offs .age_evel \between CGND and
F_w. 7  could leadtcifaulty operation of the gate
dri. ~anu ...OSFETs:

aghg at “the BOOT nin’ is _mcsi. cffectively
centrollea by ciose platement ofithe \boot capacitor.
Do act aad an, addtional BEOOT to the PGND
capac.tor. This-inay lead) ta“excess current flow
{arsugh tha 8COT dicde:

.The~SMCD# and ‘OISB# pins have weak internal

pull-up and puli-aswn current sources, respectively.
These ¢irs should not have any noise filter
capacitorss Do not to float these pins unless
aksolutely necessary.

Use multiple vias on the VIN and VOUT copper
areas to interconnect top, inner, and bottom layers
to distribute current flow and heat conduction. Do
not put many vias on the VSWH copper to avoid
extra parasitic inductance and noise on the
switching waveform. As long as efficiency and
thermal performance are acceptable, place only
one VSWH copper on the top layer and use no vias
on the VSWH copper to minimize switch node
parasitic noise. Vias should be relatively large and
of reasonably low inductance. Critical high-
frequency components, such as Rgoor, Csoot, RC
snubber, and bypass capacitors; should be located
as close to the respective DrMOS module pins as
possible on the top layer of the PCB. If this is not
feasible, they can be connected from the backside
through a network of low-inductance vias.

© 2011 Fairchild Semiconductor
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Physical Dimensions

SCALE: 2:1

Figure 33. 40-Lead, Clipbond

warranty therein, which covers Fairchild products.

http:/Aww.fairchildsemi.com/packaging/.
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As used herein:
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intenc. for surgical i© lant into the boily or (b) suppost ar sustain system whose failure to perform can be reasonably expected to
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dac dan with oswuctions for wse provided i the labeling.can be safety or effectiveness.

reas  ahly  aected tovesui i a significantingury of thedser

+ TI-CQ' TERFEITIWG POLICY

Far 7 _emicondl otor Corporation's Ard-Crunterfeiteg Zolicy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemnal wehsite, wis fairchildsemi com,
unde. sales Supact.

Counterfziong of semiconductor | arts is @ grevdrng probiem in the industry. ANl manufacturers of sermiconductor products are experiencing counterfeitng of their
parts-Suiorezrs who inadvertertly purchasze Ccourlerfeit parts experence many problems such as loss of brand reputation, substandard performance, failed
app.catit n=, and increased cost of produrdor and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
prolifesation of counterfet parts. Farchile stronghy encourages custarmers to purchase Fairchild parts etther directly from Fairchild or from Authorized Fairchild
Drstributors who are listed byCovney oi our web page cited above . Products custormers buy either from Fairchild directly or from Authorized Fairchild Distibutors
are genuine parts, have full Iroceasility, meet Fairchild's guality standards for handling and storage and provide access o Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authonzed Distnbutors will stand behind all warranties and will appropriately address amy wananty issues that may arise
Fairchild wall not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to cormbat this global
problem and encourage our customers to do theirpart in siopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet [dentification Product Status Definition
3 : Datasheet contains the design specifications for product development. Specifications may change
Advance Information Farmative / In Design in 3Ry rmanmer without natice.
Prelirrinary First Production Data_sheet containg prellmlnar_y data; supplementary data W\ll be publlshed_ ata Ia_lter date. Fa_lrchlld
Semiconductar reserves the right to make changes at any time without notice to improve design.
Mo | dentification Needed Full Productian Datasheet contains flnal spemflcatluns_. Fairchild Seml_conductur reserves the right to make
changes at any time without notice to improve the design.
Obsolate Nt Th Brodustion Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductar
The datasheet is for reference information only.
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coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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