I3 TEXAS
INSTRUMENTS

www.ti.com

UCC27210
UCC27211

SLUSAT7 —NOVEMBER 2011

120-V Boot, 4-A Peak, High Frequency High-Side/Low-Side Driver

Check for Samples: UCC27210, UCC27211

FEATURES

» Drives Two N-Channel MOSFETSs in
High-Side/Low-Side Configuration with
Independent Inputs

+ Maximum Boot Voltage 120-V DC

* 4-A Sink, 4-A Source Output Currents

+ 0.9-Q Pull-Up/Pull-Down Resistance

* Input Pins can Tolerate -10 V to 20 V and are
Independent of Supply Voltage Range

 TTL or Pseudo-CMOS Compatible Input
Versions

+ 8-Vto 17-V VDD Operating Range, (20 V ABS
MAX)

* 7.2-ns Rise and 5.5-ns Fall Time with 1000-pF
Load

+ Fast Propagation Delay Times (18 ns typical)

* 2-ns Delay Matching

+ Symmetrical Under Voltage Lockout for
High-Side and Low-Side Driver

« All Industry Standard Packages Available
(SOIC-8, PowerPAD™ SOIC-8, 4-mm X 4-mm
SON-8 and 4-mm x 4-mm SON-10)

» Specified from -40 to 140 °C

APPLICATIONS

* Power Supplies for Telecom, Datacom, and
Merchant

+ Half-Bridge and Full-Bridge Converters

* Push-Pull Converters

* High Voltage Synchronous-Buck Converters
+ Two-Switch Forward Converters

* Active-Clamp Forward Converters

+ Class-D Audio Amplifiers

DESCRIPTION

The UCC27210 and UCC27211 Drivers are based on
the popular UCC27200 and UCC27201 MOSFET
drivers, but offer several significant performance
improvements. Peak output pull-up and pull-down
current has been increased to 4-A source/4-A sink,
and pull-up/pull-down resistance have been reduced
to 0.9 Q, thereby allowing for driving large power
MOSFETs with minimized switching losses during the
transition through the MOSFET’s Miller Plateau. The
input structure is now able to directly handle -10
VDC, which increases robustness and also allows
direct interface to gate-drive transformers without
using rectification diodes. The inputs are also
independent of supply voltage and have a 20-V
maximum rating.

Typical Application Diagrams
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

Copyright © 2011, Texas Instruments Incorporated


http://www.ti.com/product/ucc27210?qgpn=ucc27210
http://www.ti.com/product/ucc27211 ?qgpn=ucc27211 
http://www.ti.com
http://www.ti.com/product/ucc27210#samples
http://www.ti.com/product/ucc27211 #samples

UCC27210 .
UCC27211 EXAS

INSTRUMENTS

SLUSAT7 —NOVEMBER 2011 www.ti.com

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
A appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

A

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

DESCRIPTION (CONT.)

The UCC27210/1’s switching node (HS pin) is able to handle -18 V maximum which allows the high-side channel
to be protected from inherent negative voltages caused parasitic inductance and stray capacitance. The
UCC27210 (Pseudo-CMOS inputs) and UCC27211 (TTL inputs) have increased hysteresis allowing for interface
to analog or digital PWM controllers with enhanced noise immunity.

The low-side and high-side gate drivers are independently controlled and matched to 2 ns between the turn on
and turn off of each other.

An on-chip 120-V rated bootstrap diode eliminates the external discrete diodes. Under-voltage lockout is
provided for both the high-side and the low-side drivers providing symmetric turn-on/turn-off behavior and forcing
the outputs low if the drive voltage is below the specified threshold.

Both devices are offered in 8-pin SOIC (D), PowerPAD™ SOIC-8 (DDA), 4-mm x 4-mm SON-8 (DRM) and
SON-10 (DPR) packages.

ORDERING INFORMATION®

INPUT PACKAGED DEVICES®
TEMPERATURE RANGE To =T ™
AT | COMPATBILITY |  soic-8 (D)@ sgﬁ’é"_ngDADDA)(z) SON-8 (DRM)® | SON-10 (DPR)®
A0°C 10 140°C Pseudo CMOS UCC27210D UCC27210DDA | UCC27210DRM | UCC27210DPR
- (0]
TTL UCC27211D UCC27211DDA | UCC27211DRM | UCC27211DPR

(1) These products are packaged in Lead (Pb)-Free and green lead finish of PdNiAu which is compatible with MSL level 1 at 255°C to
260°C peak reflow temperature to be compatible with either lead free or Sn/Pb soldering operations.

(2) D (SOIC-8) and DDA (Power Pad™ SOIC-8) packages are available taped and reeled. Add R suffix to device type (e.g.
UCC27200ADR) to order quantities of 2,500 devices per reel.

(3) DRM (SON-8) package comes either in a small reel of 250 pieces as part number UCC27200ADRMT, or larger reels of 3000 pieces as
part number UCC27200A DRMR.

(4) DPR (SON-10) package comes either in a small reel of 250 pieces as part number UCC27200ADPRT, or large reels pieces as part
number UCC27200ADPRR.
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ABSOLUTE MAXIMUM RATINGS
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Supply voltage range, Vpp™®, Vug - Vis -0.3 20
Input voltages on LI and HI, Vi, Vi, -10 20
DC -0.3 Vpp + 0.3
Output voltage on LO, Vo — 2
Repetitive pulse <100 ns®? 2 Vpp + 0.3
DC Vps — 0.3 Vpg + 0.3 \Y,
Output voltage on HO, Vo — >
Repetitive pulse <100 ns® Vis - 2 Vg + 0.3
DC -1 115
Voltage on HS, Vs — 2
Repetitive pulse <100 ns® -18 115
Voltage on HB, Vg -0.3 120
Human Body Model (HBM) 2
ESD Field Induced Charged Device Model 1 kv
(FICDM)
Operating virtual junction temperature range, T; -40 150
Storage temperature, Tstg -65 150 °C
Lead temperature (soldering, 10 sec.) 300

(1) All voltages are with respect to VSS unless otherwise noted. Currents are positive into, negative out of the specified terminal.

(2) Verified at bench characterization.

RECOMMENDED OPERATING CONDITIONS

all voltages are with respect to Vgg; currents are positive into and negative out of the specified terminal. 125°C < T; =T, <

140°C (unless otherwise noted)

PARAMETER MIN TYP MAX UNIT
Supply voltage range, Vpp, VHe-VHs 8 12 17
Voltage on HS, Vg -1 105
Voltage on HS, Vs (repetitive pulse <100 ns) -15 110 \

Vs +8, Vs +17,
Voltage on HB, Vg Vpp -1 115
Voltage slew rate on HS 50 V/ns
Operating junction temperature range -40 140 °C
Copyright © 2011, Texas Instruments Incorporated Submit Documentation Feedback 3
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THERMAL INFORMATION

uccz7210/11®
THERMAL METRIC D DDA UNITS
8 PINS 8 PINS

TN Junction-to-ambient thermal resistance @ 111.8 37.7

B3ctop Junction-to-case (top) thermal resistance ) 56.9 47.2

B8 Junction-to-board thermal resistance® 53.0 9.6 oW

Wit Junction-to-top characterization parameter(s) 7.8 2.8

Wis Junction-to-board characterization parameter(s) 52.3 9.4

03chot Junction-to-case (bottom) thermal resistance ”) n/a 3.6

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

(2) The junction-to-ambient thermal resistance under natural convection is obtained in a simulation on a JEDEC-standard, high-K board, as
specified in JESD51-7, in an environment described in JESD51-2a.

(3) The junction-to-case (top) thermal resistance is obtained by simulating a cold plate test on the package top. No specific
JEDEC-standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

(4) The junction-to-board thermal resistance is obtained by simulating in an environment with a ring cold plate fixture to control the PCB
temperature, as described in JESD51-8.

(5) The junction-to-top characterization parameter, Y7, estimates the junction temperature of a device in a real system and is extracted
from the simulation data for obtaining 634, using a procedure described in JESD51-2a (sections 6 and 7).

(6) The junction-to-board characterization parameter, y;g, estimates the junction temperature of a device in a real system and is extracted
from the simulation data for obtaining 6,4 , using a procedure described in JESD51-2a (sections 6 and 7).

(7) The junction-to-case (bottom) thermal resistance is obtained by simulating a cold plate test on the exposed (power) pad. No specific

JEDEC standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

THERMAL INFORMATION

uccz7210/11®
THERMAL METRIC DRM DPR UNITS
8 PINS 10 PINS

TN Junction-to-ambient thermal resistance @ 33.9 36.8

B3ctop Junction-to-case (top) thermal resistance ) 33.2 36.0

B8 Junction-to-board thermal resistance® 11.4 14.0 oW

Wit Junction-to-top characterization parameter(s) 0.4 0.3

Wis Junction-to-board characterization parameter(s) 11.7 14.2

B3chot Junction-to-case (bottom) thermal resistance (") 2.3 34

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

(2) The junction-to-ambient thermal resistance under natural convection is obtained in a simulation on a JEDEC-standard, high-K board, as
specified in JESD51-7, in an environment described in JESD51-2a.

(3) The junction-to-case (top) thermal resistance is obtained by simulating a cold plate test on the package top. No specific
JEDEC-standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

(4) The junction-to-board thermal resistance is obtained by simulating in an environment with a ring cold plate fixture to control the PCB
temperature, as described in JESD51-8.

(5) The junction-to-top characterization parameter, Y7, estimates the junction temperature of a device in a real system and is extracted
from the simulation data for obtaining 634, using a procedure described in JESD51-2a (sections 6 and 7).

(6) The junction-to-board characterization parameter, y;g, estimates the junction temperature of a device in a real system and is extracted
from the simulation data for obtaining 6,4 , using a procedure described in JESD51-2a (sections 6 and 7).

(7) The junction-to-case (bottom) thermal resistance is obtained by simulating a cold plate test on the exposed (power) pad. No specific
JEDEC standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.
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ELECTRICAL CHARACTERISTICS

Vop = Vg =12V, Vs = Vgs = 0V, no load on LO or HO, T, = T; = -40°C to 140°C, (unless otherwise noted)

PARAMETER | TEST CONDITION | MIN  TYP  MAX| UNITS
Supply Currents
Iop Vpp quiescent current V(L) =VHI) =0V 0.05 0.085 0.17
'ooo Vpp Operating current uec2r210 f = 500 kHz, CLoap = 0 24 26 4.3
UCC27211 2.4 25 4.3 mA
Ihg Boot voltage quiescent current V(L) =VHI) =0V 0.015 0.065 0.1
Ihso Boot voltage operating current f=500 kHz, C_.opap =0 15 25 4
lhgs HB to Vss quiescent current V(HS) = V(HB) = 115 V 0.0005 0.13 HA
Iheso HB to Vg operating current f=500 kHz, C_.opap =0 0.07 09| mA
Input
Vit Input voltage threshold 4.2 5.0 5.8
Vit Input voltage threshold 2.4 3.2 4.0 \%
- UCC27210
Vihys Input voltage hysteresis 1.8
RN Input pulldown resistance 102 kQ
Vit Input voltage threshold 1.9 2.3 2.7 v
Vit Input voltage threshold 1.3 1.6 1.9
. ucc27211
Vihys Input voltage hysteresis 700 mV
RN Input pulldown resistance 68 kQ
Under-Voltage Lockout (UVLO)
VDDR Vpp turn-on threshold 6.2 7.0 7.8
Vpphys | Hysteresis 0.5 v
VHBR Vyg turn-on threshold 5.9 6.7 7.5
VueHys | Hysteresis 1.1
Bootstrap Diode
Vi Low-current forward voltage lypp-HB = 100 pA 0.65 0.8 v
Vg High-current forward voltage lypp-He = 100 mA 0.85 0.95
Rp Dynamic resistance, AVFI/AI lypp-He = 100 mA and 80 mA 0.3 0.5 0.075 Q
LO Gate Driver
VoL Low-level output voltage ILo =100 mA 0.05 0.09 0.15 v
V| oH High level output voltage Lo =-100 mA, Vi oq = Vpp - Vio 0.1 0.16 0.27
Peak pull-up current® Vio=0V 3.7
Peak pull-down current® Vip=12V 45 A
HO GATE Driver
VhoL Low-level output voltage Iho = 100 mA 0.05 0.09 0.15 v
VHoH High-level output voltage Iho =-100 MA, Vyon = VuB - Vho 0.1 0.16 0.27
Peak pull-up current® Vo =0V 3.7
Peak pull-down current® Vo =12V 45 A
(1) Ensured by design.
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ELECTRICAL CHARACTERISTICS (continued)
Vop = Vg =12V, Vs = Vgs = 0V, no load on LO or HO, T, = T; = -40°C to 140°C, (unless otherwise noted)

PARAMETER | TEST CONDITION | MIN  TYP  MAX| UNITS
Switching Parameters: Propagation Delays
ToLre Vi falllng to Vo falllng 17 21 37
T Vy falling to Vo fallin 17 21 37
oHFF | Vhi 8TING 0 Yho 'TINT UCC27210, Croap = 0
ToLRR V|, rising to Vg rising 18 24 46
Tpurr | Vi rising to Vo rising 18 24 46
ns
ToLre Vi falllng to Vo falllng 12 20 30
T Vy falling to Vo fallin 12 20 30
oHFF | Vhi 8TING 0 Yho '2TINT UCC27211, CLonp = 0
ToLRR V\, rising to Vg rising 13 20 40
TpHrr | Vi rising to Vo rising 13 20 40
Switching Parameters: Delay Matching
Tmon From HO OFF to LO ON 3 11
UCC27210
TmoFF From LO OFF to HO ON 3 11
ns
Tmon From HO OFF to LO ON 2 9.5
UCC27211
TmoFF From LO OFF to HO ON 2 9.5
Switching Parameters: Output Rise and Fall Time
tr LO rise time CLoap = 1000 pF, from 10% to 90% 4 7.2 12
tr HO rise time 4 7.2 12
ns
te LO fall time CLoap = 1000 pF, from 90% to 10% 4 5.5 9
te HO fall time 4 5.5 9
tR LO, HO Cloap = 0.1 pF, 3Vt 9V) 0.2 0.36 0.6
s
te LO, HO CLOAD =0.1 yF, (9 Vto 3 V) 0.1 0.15 0.4 H
Switching Parameters: Miscellaneous
Minimum input pulse width that changes 50
the output ns
Bootstrap diode turn-off time ?©) Ig = 20 MA, Igey = 0.5 A® 20
(2) Ensured by design.
(3) Ig: Forward current applied to bootstrap diode, Izgy: Reverse current applied to bootstrap diode.
(4) Typical values for T = 25°C.
Timing Diagrams
LI
Input . \
(HI, LI) HI
H
i TDLRR, TDHRR
————
! LO
—p - —!
. —
TDLFF, TDHFF i
[
— > e HO
TMON TMOFF
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DEVICE INFORMATION

Functional Block Diagram
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TERMINAL FUNCTIONS

PIN
PIN NAME DESCRIPTION
D/DDA/DRM DPR
Positive supply to the lower-gate driver. De-couple this pin to Vgg (GND). Typical
VDD 1 1 . . .

decoupling capacitor range is 0.22 pF to 1.0 pF.

High-side bootstrap supply. The bootstrap diode is on-chip but the external bootstrap
capacitor is required. Connect positive side of the bootstrap capacitor to this pin.

HB 2 2 Typical range of HB bypass capacitor is 0.022 yF to 0.1 yF. The capacitor value is
dependant on the gate charge of the high-side MOSFET and should also be selected
based on speed and ripple criteria

HO 3 3 High-side output. Connect to the gate of the high-side power MOSFET.

High-side source connection. Connect to source of high-side power MOSFET.

HS 4 4 . . . S
Connect the negative side of bootstrap capacitor to this pin.

HI 5 High-side input.

LI 6 Low-side input.

VSS 7 Negative supply terminal for the device which is generally grounded.

LO 8 10 Low-side output. Connect to the gate of the low-side power MOSFET.

N/C - 5/6 Not Connected.

Utilized on the DDA, DRM and DPR packages only. Electrically referenced to Vgg
PowerPAD™ (1) Pad Pad (GND). Connect to a large thermal mass trace or GND plane to dramatically improve

thermal performance.

(1) The PowerPAD™ is not directly connected to any leads of the package. However it is electrically and thermally connected to the

substrate which is the ground of the device.
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TYPICAL CHARACTERISTICS

QUIESCENT CURRENT

UCC27210 IDD OPERATING CURRENT

Vs Vs
SUPPLY VOLTAGE FREQUENCY
100 100
_ T=25C " UCC27210, Vpp = 12V
<25 " A 2 = .
z 8 g £ 0 _~ Ll
7] -~ ot =
= / |~ 5 =
> Ll = Lt
O 60 [ ~= 3 =
€ g o . o ool ...,..-
/,/ R e e -
/ = =0 =
S 40 s S —— C,=0pF, T=-40°C
¢ S - === — - CL=0pF, T=25°C
o / | 0.1 esees C =0pF, T=140°C
= 20 3 — - C_=1000pF, T=25°C
8 —— UCC27210/1 Ipp B i s s 3 ARPPY C_=1000pF, T=140°C
o — - UCC27210/1 lyg «eees C_=4700pF, T=140°C
0 0.01
0 2 4 6 8 10 12 14 16 18 20 10 100 1000
Vpp = Vhe — Supply Voltage (V) Goo1 Frequency (kHz) G002
Figure 1. Figure 2.
UCC27211 IDD OPERATING CURRENT BOOT VOLTAGE OPERATING CURRENT
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100 100
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5 e 5 S —
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O — et ) — R
L et 5 el
g’ 1 '_/ . j;. 1 eet E 1 ?./ - T' et i‘/
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Figure 3. Figure 4.
UCC27210/11 INPUT THRESHOLD UCC27210/11 INPUT THRESHOLDS
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Figure 5. Figure 6.
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Threshold (V) Von — LO/HO Output Voltage (V)

Propagation Delay (ns)

TYPICAL CHARACTERISTICS (continued)

LO AND HO HIGH LEVEL OUTPUT VOLTAGE

VS
TEMPERATURE
0.32
lho=lLo= 100mA
Ho=lLo //
0.28 //
0.24 1 1
// —_ T
0.2 // = e —
/ L~ T -
= 1 =
0.16 —T_ = —
-
// ,/_{f
0.12 = -
—
0.08 [~ —— UCC27210/1, Vpp=V,p=8V
— - UCC27210/1, Vpp=Vyg=12V
0.04 = UCC27210/1, Vpp=Vyp=16V
— - UCC27210/1, Vpp=Vyg=20V

0
-40 -20 O 20 40 60 80 100 120 140

Temperature (°C) 007

Figure 7.

UNDERVOLTAGE LOCKOUT THRESHOLD
Vs
TEMPERATURE

7.6

7.2

6.8

6.4

5.6 = VDD Rising Threshold
= « HB Rising Threshold

52
-40 -20 O 20 40 60 80 100 120 140

Temperature (°C)

G009

Figure 9.
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TYPICAL CHARACTERISTICS (continued)

UCC27210 PROPAGATION DELAYS

UCC27211 PROPAGATION DELAYS

Vs Vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
32 32
UCC27210, T=25°C UCC27211, T=25°C
28 ks 28
- = =
g 24 — T g 24
g 20 3 g0 [ r——
2 2 \
5 16 -5 16
S T
2 12 g 12
o Qo
E s — TDLRR s s — TDLRR
—— TDLFF —— TDLFF
4 = « TDHRR 4 = « TDHRR
— - TDHFF — - TDHFF
0 0
8 12 16 20 8 12 16 20
Vpp=Vhg — Supply Voltage (V) Go12 Vpp=Vhg — Supply Voltage (V) Go14
Figure 13. Figure 14.
DELAY MATCHING OUTPUT CURRENT
Vs Vs
TEMPERATURE OUTPUT VOLTAGE
10 5
Vpp=Vys=12V Vpp=Vye=12V
L~ < 4 /
™ IS I~
Z %/ _4 5 ~ < /
o)) - =1
£ = o 3 N d
S 4 ’A //" = H N
§ // ;/ 5 <
/ =Z o 2 ~
% / - | ~
g 2 == 2 ~
o | — — = UCC27210, TMon —f ~N
0 = —— UCC27210, TMoff $ 1 >
= = UCC27211, TMon = Pull Down Current ) ~
, = = UCC27211, TMoff o — « Pull Up Current N
-40 -20 0 20 40 60 80 100 120 140 0 2 4 6 8 10 12
Temperature (°C) co1s Vi 0, Vho — Output Voltage (V) Gots
Figure 15. Figure 16.
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TYPICAL CHARACTERISTICS (continued)
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Figure 17. Figure 18.
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Figure 19. Figure 20.
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APPLICATION INFORMATION

Functional Description

The UCC27210/11 represent Texas Instruments’ latest generation of high voltage gate drivers which are
designed to drive both the high-side and low-side of N-Channel MOSFETSs in a half-/full-bridge or synchronous
buck configuration. The floating high-side driver is capable of operating with supply voltages of up to 120 V. This
allows for N-Channel MOSFET control in half-bridge, full-bridge, push pull, two-switch forward and active clamp
forward converters.

The UCC27210/11 feature 4-A source/sink capability, industry best-in-class switching characteristics and a host
of other features listed in the table below. These features combine to ensure efficient, robust and reliable
operation in high-frequency switching power circuits.

Table 1. UCC27210/11 Highlights

FEATURE BENEFIT

High peak current ideal for driving large power MOSFETSs with
minimal power loss (fast-drive capability at Miller plateau)

4-A source and sink current with 0.9-Q output resistance

Increased robustness and ability to handle under/overshoot. Can
Input pins (HI and LI) can directly handle -10 VDC up to 20 VDC interface directly to gate-drive transformers without having to use
rectification diodes

120-V internal boot diode Provides voltage margin to meet telecom 100-V surge requirements
Allows the high-side channel to have extra protection from inherent

Switch node (HS pin) able to handle -18 V maximum for 100 ns negative voltages caused parasitic inductance and stray
capacitance.

Robust ESD circuitry to handle voltage spikes Excellent immunity to large dV/dT conditions

Best-in-class switching characteristics and extremely low-pulse

18-ns propagation delay with 7.2-ns / 5.5-ns rise/fall Times transmission distortion

2-ns (typ) delay matching between channels Avoids transformer volt-second offset in bridge

Symmetrical UVLO circuit Ensures high-side and low-side shut down at the same time
CMOS optimized threshold or TTL optimized thresholds with Complementary to analog or digital PWM controllers. Increased
increased hysteresis hysteresis offers added noise immunity

In UCC27210/11, the high side and low side each have independent inputs which allow maximum flexibility of
input control signals in the application. The boot diode for the high-side driver bias supply is internal to the
UCC27210 and UCC27211. The UCC27210 is the Pseudo-CMOS compatible input version and the UCC27211
is the TTL or logic compatible version. The high-side driver is referenced to the switch node (HS) which is
typically the source pin of the high-side MOSFET and drain pin of the low-side MOSFET. The low-side driver is
referenced to Vgg which is typically ground. The functions contained are the input stages, UVLO protection, level
shift, boot diode, and output driver stages.
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Input Stages

The input stages provide the interface to the PWM output signals. The input impedance of the UCC27210 is 100
kQ nominal and input capacitance is approximately 2 pF. The 100 kQ is a pull-down resistance to Vgg (ground).
The UCC27210 Pseudo-CMOS input structure has been designed to provide large hysteresis and at the same
time to allows interfacing to a multitude of analog or digital PWM controllers. In some CMOS designs, the input
thresholds are determined as a percentage of VDD. By doing so, the high-level input threshold can become
unreasonably high and unusable. The UCC27210 recognizes the fact that VDD levels are trending downward
and it therefore provides a rising threshold with 5.0 V (typ) and falling threshold with 3.2 V (typ). The input
hysteresis of the UCC27210 is 1.8 V (typ).

The input stages of the UCC27211 have impedance of 70 kQ nominal and input capacitance is approximately 2
pF. Pull-down resistance to Vgg (ground) is 70 kQ. The logic level compatible input provides a rising threshold of
2.3 V and a falling threshold of 1.6 V.

Under Voltage Lockout (UVLO)

The bias supplies for the high-side and low-side drivers have UVLO protection. Vpp as well as Vg to Vg
differential voltages are monitored. The Vpp UVLO disables both drivers when Vpp is below the specified
threshold. The rising Vpp threshold is 7.0 V with 0.5-V hysteresis. The VHB UVLO disables only the high-side
driver when the Vg to Vg differential voltage is below the specified threshold. The Vg UVLO rising threshold is
6.7 V with 1.1-V hysteresis.

Level Shift

The level shift circuit is the interface from the high-side input to the high-side driver stage which is referenced to
the switch node (HS). The level shift allows control of the HO output referenced to the HS pin and provides
excellent delay matching with the low-side driver.

Boot Diode

The boot diode necessary to generate the high-side bias is included in the UCC27210/11 family of drivers. The
diode anode is connected to Vpp and cathode connected to Vg. With the Vg capacitor connected to HB and the
HS pins, the Vg capacitor charge is refreshed every switching cycle when HS transitions to ground. The boot
diode provides fast recovery times, low diode resistance, and voltage rating margin to allow for efficient and
reliable operation.

Output Stages

The output stages are the interface to the power MOSFETSs in the power train. High slew rate, low resistance and
high peak current capability of both output drivers allow for efficient switching of the power MOSFETs. The
low-side output stage is referenced from Vpp to Vgg and the high side is referenced from Vg to Viys.
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Layout Recommendations

To improve the switching characteristics and efficiency of a design, the following layout rules should be followed.
» Locate the driver as close as possible to the MOSFETSs.
» Locate the Vpp and Vg (bootstrap) capacitors as close as possible to the driver.

+ Pay close attention to the GND trace. Use the thermal pad of the DDA and DRM package as GND by
connecting it to the VSS pin (GND). The GND trace from the driver goes directly to the source of the
MOSFET but should not be in the high current path of the MOSFET(S) drain or source current.

» Use similar rules for the HS node as for GND for the high-side driver.

» Use wide traces for LO and HO closely following the associated GND or HS traces. 60 to 100-mils width is
preferable where possible.

* Use as least two or more vias if the driver outputs or SW node needs to be routed from one layer to another.
For GND the number of vias needs to be a consideration of the thermal pad requirements as well as parasitic
inductance.

* Avoid LI and HI (driver input) going close to the HS node or any other high dV/dT traces that can induce
significant noise into the relatively high impedance leads.

Keep in mind that a poor layout can cause a significant drop in efficiency versus a good PCB layout and can
even lead to decreased reliability of the whole system.

Example Component Placement

Q HS

QLS

Figure 21. UCC27210/11 Component Placement

Additional References

These references and links to additional information may be found at www.ti.com

« Additional layout guidelines for PCB land patterns may be found in, QFN/SON PCB Attachment, Application
Brief (Texas Instrument's Literature Number SLUA271)

» Additional thermal performance guidelines may be found in, PowerPAD™ Thermally Enhanced Package
Application Report, Application Report (Texas Instrument's Literature Number SLMAOO2A)

+ Additional thermal performance guidelines may be found in, PowerPAD™ Made Easy, Application Report
(Texas Instrument's Literature Number SLMAQO04)
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable Device status (¥ Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
UCC27210D PREVIEW SOIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
UCC27210DDA PREVIEW SO PowerPAD DDA 8 75 Green (RoHS CU NIPDAUAG Level-1-260C-UNLIM
& no Sh/Br)
UCC27210DPRR PREVIEW WSON DPR 10 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
UCC27210DPRT PREVIEW WSON DPR 10 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
UCC27210DR PREVIEW SoIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
UCC27210DRMR PREVIEW VSON DRM 8 3000 Green (RoHS Call Tl Level-1-260C-UNLIM
& no Sh/Br)
UCC27210DRMT PREVIEW VSON DRM 8 250 Green (RoHS Call Tl Level-1-260C-UNLIM
& no Sh/Br)
UCC27211D PREVIEW SOIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
UCC27211DDA PREVIEW SO PowerPAD DDA 8 75 Green (RoHS CU NIPDAUAG Level-1-260C-UNLIM
& no Sh/Br)
UCC27211DPRR PREVIEW WSON DPR 10 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
UCC27211DPRT PREVIEW WSON DPR 10 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
UCC27211DR PREVIEW SOIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
UCC27211DRMR PREVIEW VSON DRM 8 3000 Green (RoHS Call TI Level-1-260C-UNLIM
& no Sh/Br)
UCC27211DRMT PREVIEW VSON DRM 8 250 Green (RoHS Call T Level-1-260C-UNLIM
& no Sh/Br)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.
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PACKAGE OPTION ADDENDUM

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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MECHANICAL DATA

DDA (R—PDS0O—-G8) PowerPAD MPLASTIC SMALL—QUTLINE

Thermal Pad
(See Note D)

—

= P 0,20 NOM

|
1o oo

N
5,00 0=

: I e \
m L] in ,  Seating Plane ¢ \ % // /k
o —

4202561/E 09/10

A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5-1994.

B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0,15.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAQOZ2 for information regarding
recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.

E. This package complies to JEDEC MS—-012 variation BA

NOTES:

PowerPAD is a trademark of Texas Instruments.
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MECHANICAL DATA

DRM (S—PVSON—N8) PLASTIC SMALL OUTLINE NO—LEAD

i
410
\\\\% 3,90
Pin 1 Index Areo/ l
Top and Bottom 7 4
v 0,20 Ref.
1,00
080 Jrl
----- L M r1 r—J-wv x Seating Plane
0,05
[]0,08]C] 0,00
0,80 gx 220
1 ‘ A f 0,30
U U U U_]
| |

Exposed Thermal —
Die Pad

A Qﬂﬂ

45| 038 [ TECICTT
8X 0,23

4205854 /C 02/11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
C. SON (Small Outline No—Lead) package configuration.
@ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
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THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vigs, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the

integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
Quad Flatpack No—Lead Logic Packages, Texas Instruments Literature No. SCBAO17. This document is available
at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

1 4
Jg UluU U
T ‘l// Exposed Thermal Pad
2,45%0,10 -+
ANARNARA
8 5
—— 3,3840,10 —

Bottom View

NOTE: All linear dimensions are in millimeters

Exposed Thermal Pad Dimensions

4208314/C 10/07




LAND PATTERN

DRM (S—PDSO—N8)

Example Stencil Design
0,125mm Stencil Thickness

Example Board Layout
(Note E)

0000

Note D
’<—4>< 5 ——‘
O O OO 4x1,0
O O OO 51 4.8 3,15 4,75
O 00O
PN B —— =03 B
/ \
I \
i ! 0,8
I\ / L L
l \\»\/ % »H«olj
|
i 72% Printed Solder Coverage by Area
I
/
i
[ Non Solder Mask Defined Pad Center Pad Layout
fi SIS (Note D)
P S Note D
i 7 N
i/ \
y/' ' Example
/ -Solder Mask Opening O *
«/ (Note F) O O O
/
i 0,85 9X0,8 8X0,8
i Pad Geometry
\ 2,45
\ (Note C) : * O
\ 12X90,3
N N
AN 0,35 -// O O O
\. e
S e 3,38
4208313/A 11/06
NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for alternate designs.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, QFN
Packages, Texas Instruments Literature No. SCBAO17, SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.
E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
F. Customers should contact their board fabrication site for solder mask tolerances.
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MECHANICAL DATA

D (R—PDSO—G8)

PLASTIC SMALL QUTLINE
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‘ 0.189 (4,80) ’
A
8 5
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0.228 (5,80)
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[ ]0.010 (0,25) @]
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\ Ve
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v
Toowo
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0.010 (0,

\
25) / ﬁ
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[]0.004 (0,10)

/

-

0.050 (
0016

Gauge Plane i [:i
0.010 (0,25) L7

?

Seating Plane

4040047-3/M 06 /11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0.006 (0,15) each side.

Body width does not include interlead flash.
Reference JEDEC MS—012 variation AA.

.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity
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