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4 Device Comparison Table

PACKAGED DEVICES
OUTPUT TEMPERATURE RANGE
CONFIGURATION TA = TJ SOIC-8 MSOP-8 PowerPAD
(D)™ (DGN)@)
Dual inverting -40°C to 125°C UCC27423D UCC27423DGN
Dual nonlinverting -40°C to 125°C UCC27424D UCC27424DGN
One inverting, e o
one noninverting 40°C to 125°C UCC27425D UCC27425DGN

(1) D (SOIC-8) and DGN (PowerPAD-MSOP) packages are available taped and reeled. Add R suffix to device type (e.g. UCC27423DR,
UCC27424DGNR) to order quantities of 2,500 devices per reel for D or 1,000 devices per reel for DGN package.

(2) 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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5 Pin Configuration and Functions

(DUAL INVERTING) (DUAL NON-INVERTING)

(ONE INVERTING AND
ONE NON-INVERTING)

K 5-1. D Package, DGN Package 8-Pin SOIC, 8-PIn MSOP-PowerPAD Top View

% 5-1. Pin Functions

PIN
110 DESCRIPTION
NAME NO.
Enable input for the driver A with logic compatible threshold and hysteresis. The driver output can be enabled and disabled with
ENBA 1 | this pin. It is internally pulled up to Vpp with 100 kQ resistor for active high operation. The output state when the device is disabled
will be low regardless of the input state.
Enable input for the driver B with logic compatible threshold and hysteresis. The driver output can be enabled and disabled with
ENBB 8 | this pin. It is internally pulled up to Vpp with 100 kQ resistor for active high operation. The output state when the device is disabled
will be low regardless of the input state.()
GND 3 — | Common ground: this ground should be connected very closely to the source of the power MOSFET which the driver is driving.
INA 2 | Input A: input signal of the A driver which has logic compatible threshold and hysteresis. If not used, this input should be tied to
either Vpp or GND. It should not be left floating.(!)
INB 4 | Input B. Input signal of the A driver which has logic compatible threshold and hysteresis. If not used, this input should be tied to
either Vpp or GND. It should not be left floating.
OUTA 7 O | Driver output A. The output stage is capable of providing 4A drive current to the gate of a power MOSFET.
OouTB 5 O | Driver output B. The output stage is capable of providing 4A drive current to the gate of a power MOSFET.
Vpp 6 | Supply. Supply voltage and the power input connection for this device.

(1) Referto 77 for more details.
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6 Specifications

6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)() (2)

MIN MAX UNIT
Vbp Supply voltage -0.3 16 \%
lout pC Output current (OUTA, OUTB) DC 0.2 A
lout puLsep  Pulsed, (0.5 u's) 4.5 A
VN Input voltage (INA, INB) -5 6 or Vpp + 0.3 (whichever is larger) \Y
Enable voltage (ENBA, ENBB) -0.3 6 or Vpp + 0.3 (whichever is larger) \Y
Power dissipation at |DGN package 3 w

Ta=25°C D package 650

P package 350 mwW
T, Junction operating temperature -55 150 °C
Lead temperature (soldering, 10 s) 300 °C
Tstg Storage temperature - 65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

(2) When Vpp < 6V, EN rating max value is 6 V; when Vpp > 6 V, EN rating max value is Vpp + 0.3 V.

6.2 ESD Ratings

VALUE UNIT

o Human body model (HBM), per AEC Q100-002(") +2000
V(Esp) Electrostatic discharge - Vv
Charged device model (CDM), per AEC Q100-011 +1000

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.

6.3 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
Vpp Supply voltage 4 15 \Y
INA and INB Input voltage -2 15 \Y
ENA and ENB  Enable voltage 0 15 \%
T, Operating junction temperature -40 125 °C
6.4 Thermal Information
UCC2742x
THERMAL METRIC(") D (SOIC) DGN (MSOP) P (PDIP) UNIT
8 PINS 8 PINS 8 PINS
Roja Junction-to-ambient thermal resistance 107.3 56.6 55.5 °C/W
Royctop)  Junction-to-case (top) thermal resistance 52.2 52.8 453 °C/W
Rous Junction-to-board thermal resistance 47.3 32.6 32.6 °C/W
VT Junction-to-top characterization parameter 10.2 1.8 23.0 °C/W
LTS Junction-to-board characterization parameter 46.8 323 32.5 °C/wW
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6.4 Thermal Information ( 4t)

UCC2742x
THERMAL METRIC(") D (SOIC) DGN (MSOP) P (PDIP) UNIT
8 PINS 8 PINS 8 PINS
Roycpoty  Junction-to-case (bottom) thermal resistance - 5.9 - °C/W

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

Vpp=4.5V1t0 15V, Tp = -40°C to 125°C,Tp = Ty, (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
INPUT (INA, INB)
ViN_H Logic 1 input threshold 1.6 22 25 y
Vin_L Logic 0 input threshold 0.8 1.2 15

Input current

0V < Vi < Vpp

-10 0 10| vA

OUTPUT (OUTA, OUTB)

Output current Vpp=14V M 4 A
Roy  Output resistance high lour = - 10 MA®@) 12 25
RoL  Output resistance low lour = 10 MA 07 12 e
SWITCHING TIME
tr Rise time (OUTA, OUTB) CLoap = 1.8 nF 20 40
te Fall time (OUTA, OUTB) CLoap = 1.8 nF 15 40
ta1 Delay, IN rising (IN to OUT) CrLoap = 1.8 nF 25 40 ns
tao Delay, IN falling (IN to OUT) CrLoap = 1.8 nF 35 50

ENABLE (ENBA, ENBB)

Vin_ 1 High-level input voltage

LO to HlI transition

1.7 24 29| V

ViN_L Low-level input voltage

HI to LO transition

1.1 1.8 22

<

Hysteresis

0.15 055 090 V

Reng Enable impedance

Vpp = 14 V, ENB = GND

75 100 140| kQ

tps  Propagation delay time (see |4 6-3) CLoap = 1.8 nF 30 60| ns
tps  Propagation delay time (see | 6-3) CrLoap = 1.8 nF 100 150 ns
OVERALL
INA=0V,INB=0V 900 1350
UCC27423 INA=0V, INB = HIGH 750 1100
Ipp  Static operating current, Vpp = 15V, LA
ENBA =ENBB =15V |NA=H|GH, INB=0V 750 1100
INA = HIGH, INB = HIGH 600 900
INA=0V,INB=0V 300 450
UCC27424 INA=0V, INB = HIGH 750 1100
Ipp  Static operating current, Vpp =15V, BA
ENBA=ENBB =15V |NA=H|GH, INB=0V 750 1100
INA = HIGH, INB = HIGH 1200 1800
INA=0V,INB=0V 600 900
UCC27425 INA=0V, INB = HIGH 1050 1600
Ipp  Static operating current, Vpp = 15V, LA
ENBA=ENBB =15V |NA=H|GH, INB=0V 450 700
INA = HIGH, INB = HIGH 900 1350
INA=0V,INB=0V 300 450
| All disabled, Vpp = 15V, INA=0V, INB =HIGH 450 700 A
i
P> ENBA=ENBB=0V INA = HIGH, INB =0 V 450 700
INA = HIGH, INB = HIGH 600 900

(1) Parameter not tested in the production

(2) Output pullup resistance in this table is a DC measurement that measures resistance of PMOS structure only (not N-channel

structure).
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6.6 Dissipation Ratings

PACKAGE SUFFIX POW?: 5?;!23)("“'\') DERAT,'::% '(:,':(JVT,.%?(@ BOVE
SOIC-8 D 344 - 655@) 6.25 - 11.92)
PDIP-8 P 500 9
MSOP®) DGN 1370 17.1

(1)  125°C operating junction temperature is used for power rating calculations

(2) The range of values indicates the effect of pc-board. These values are intended to give the system designer an indication of the best
and worst case conditions. In general, the system designer should attempt to use larger traces on the pc-board where possible in order
to spread the heat away form the device more effectively. For information on the PowerPAD™ package, refer to Technical Brief,
PowerPad Thermally Enhanced Package, Texas Instruments (SLMAO002) and Application Brief, PowerPad Made Easy, Texas
Instruments (SLMAOQ04).

(3) The PowerPAD™ is not directly connected to any leads of this package. However, it is electrically and thermally connected to the
substrate which is the ground of the device.

+5V
_\ 90% —\ 90%

INPUT INPUT

77777 oy 7 10%

l%tm %kk# %toz%l*tRA I«tpﬂ
16V ﬁ‘ N F— 16V I‘ '® #

90% 90% [~ 90% 3

F tp1 %I P :

OUTPUT l% tp2 %l

OUTPUT

oV

10% , oy , 10%

Bl 6-1. Inverting Driver Switching K& 6-2. Noninverting Driver Switching

ENBXx

ov

OUTx

The 10% and 90% thresholds depict the dynamics of the BiPolar output devices that dominate the power MOSFET transition through
the Miller regions of operation.

K 6-3. Switching Waveform for Enable to Output
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6.7 Typical Characteristics

100
80
< 10 nF
£
£ 60
o
5
(8]
>
g 40 A 4.7 nF
3
(7]
8
- 2.2nF
20 —
/ _—7 1nF
/
//
]
0 é 770 pF
0 500 K M 15M 2m

f- Frequency - Hz

&l 6-4. Supply Current vs Frequency (Vpp = 4.5 V)

100

80

60

40

Ipp - Supply Current - mA

20
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& 6-6. Supply Current vs Frequency (Vpp =12 V)

200

150

100

Ipp - Supply Current - mA

NN

50
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6.7 Typical Characteristics (continued)
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A 6-12. Supply Current vs Supply Voltage (UCC27425)
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6.7 Typical Characteristics (continued)
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& 6-16. Delay Time (tp1) vs Supply Voltage (UCC27423)
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& 6-17. Delay Time (tp2) vs Supply Voltage (UCC27423)
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6.7 Typical Characteristics (continued)
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A 6-22. Output Behavior vs Vpp (Inverting)
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T T
IN = Vpp
ENBL = Vpp

Vpp - Supply Voltage - V
1 V/div
r

ouT

"~ 10nF Between Outputand GND
50 us/div
& 6-25. Output Behavior vs Vpp (Noninverting)

IN = GND
ENBL =VDD —

>

% VD‘D —

= \

$3 \

>>

- \

3

Z ouT

[=}

o

£ S/ /

/ /
ov 7

10 nF Between Output and GND
50 ps/div

&l 6-26. Output Behavior vs Vpp (Noninverting)

I‘N = G‘ND |
ENBL =VDD —

Vpp - Supply Voltage - V
1 V/div
v

/
ouT \‘
N

N

10 nF Between Output and GND
50 us/div

& 6-27. Output Behavior vs Vpp (Noninverting)

12

HERXFIRIF

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: UCC27423 UCC27424 UCC27425

English Data Sheet: SLUS545


https://www.ti.com.cn/product/cn/ucc27423?qgpn=ucc27423
https://www.ti.com.cn/product/cn/ucc27424?qgpn=ucc27424
https://www.ti.com.cn/product/cn/ucc27425?qgpn=ucc27425
https://www.ti.com.cn/cn/lit/pdf/ZHCSN70
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN70F&partnum=UCC27423
https://www.ti.com.cn/product/cn/ucc27423?qgpn=ucc27423
https://www.ti.com.cn/product/cn/ucc27424?qgpn=ucc27424
https://www.ti.com.cn/product/cn/ucc27425?qgpn=ucc27425
https://www.ti.com/lit/pdf/SLUS545

13 TEXAS
INSTRUMENTS UCC27423, UCC27424, UCC27425
www.ti.com.cn ZHCSN70F - NOVEMBER 2002 - REVISED NOVEMBER 2023

6.7 Typical Characteristics (continued)
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7 Detailed Description
7.1 Overview

The UCC2742x family of high-speed dual MOSFET drivers can deliver large peak currents into capacitive loads.
Three standard logic options are offered - dual-inverting, dual-noninverting and one-inverting and one-
noninverting driver. The thermally enhanced 8-pin PowerPAD™ MSOP package (DGN) drastically lowers the
thermal resistance to improve long-term reliability. It is also offered in the standard SOIC-8 (D) or PDIP-8 (P)
packages. Using a design that inherently minimizes shoot-through current, these drivers deliver 4A of current
where it is needed most at the Miller plateau region during the MOSFET switching transition. A unique Bipolar
and MOSFET hybrid output stage in parallel also allows efficient current sourcing and sinking at low supply
voltages. % 7-1 highlights more details about UCC2742x.

Z 7-1. UCC2742x Features and Benefits
FEATURE BENEFIT

Ease of paralleling outputs for higher (2 times) current capability,
ease of driving parallel-power switches

1-ns (typ) delay matching between channels

Expanded Vpp operating range of 4 to 15 V Flexibility in system design

Pin-to-pin compatibility with the UCC27324 device from Texas
Outputs enabled when enable pins (ENXx) in floating condition Instruments and industry standard pinout, in designs where Pin 1
and Pin 8 are in floating condition

Enhanced noise immunity, while retaining compatibility with

CMOS/TTL compatible input and enable threshold with wide microcontroller logic-level inputs signals (3.3 V, 5 V) optimized for

hysteresis digital power
Ability to handle -5 Vp¢ (max) at input pins (INA/B) Increased robustness in noisy environments
7.2 Functional Block Diagram
‘/'\ﬂ i[] ENBB
ENBA
INVERTING >: _I:]
D [l 7
| ¢ OUTA
VDD
INA 3_ NON-INVERTING b oo
- INVERTING = = |
GND[ 3] > »
|'4 5| ouTB
INB| 4] :1_ NON-INVERTING ' Lj_
UDG-01063

7.3 Feature Description
7.3.1 Enable

UCC2742x provides dual Enable inputs for improved control of each driver channel operation. The inputs
incorporate logic compatible thresholds with hysteresis. They are internally pulled up to Vpp with 100kQ resistor
for active high operation. When ENBA and ENBB are driven high, the drivers are enabled and when ENBA and
ENBB are low, the drivers are disabled. The default state of the Enable pin is to enable the driver and therefore
can be left open for standard operation. However, if the enable pin is left open, it is recommended to terminate
any PCB traces to be as short as possible to limit noise. If large noise is present due to non-optimal PCB layout,
it is recommended to tie the Enable pin to Vcc or to add a filter capacitor (0.1 pF) to the Enable pin. The output
states when the drivers are disabled is low regardless of the input state. See the truth table of & 7-2 for the
operation using enable logic.
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Enable input are compatible with both logic signals and slow changing analog signals. They can be directly
driven or a power-up delay can be programmed with a capacitor between ENBA, ENBB and AGND. ENBA and
ENBB control input A and input B respectively.

7.3.2 Input Stage

The input thresholds have 3.3 V logic sensitivity over the full range of Vpp voltages; it is equally compatible with
0 to Vpp signals. The inputs of the UCC2742x driver family are designed to withstand 500-mA reverse current
without damaging the IC for logic upset. The input stage of each driver should be driven by a signal with a short
rise or fall time. This condition is satisfied in typical power supply applications where the input signals are
provided by a PWM controller or logic gates with fast transition times (<200 ns). The input stages to the drivers
function as a digital gate, and they are not intended for applications where a slow changing input voltage is used
to generate a switching output when the logic threshold of the input section is reached. While this may not be
harmful to the driver, the output of the driver may switch repeatedly at a high frequency.

Users should not attempt to shape the input signals to the driver in an attempt to slow down (or delay) the signal
at the output. If limited rise or fall times to the power device is desired, an external resistance can be added
between the output of the driver and the load device which is generally a power MOSFET gate. The external
resistor may also help remove power dissipation from the device package, as discussed in the section on
Thermal Considerations.

Importantly, input signal of the two channels, INA and INB, which has logic compatible threshold and hysteresis.
If not used, INA and INB must be tied to either Vpp or GND; it must not be left floating.

7.3.3 Output Stage

Inverting output s of the UCC27423 and OUTA of the UCC27425 are intended to drive external P-channel
MOSFETs. Noninverting outputs of the UCC27424 and OUTB of the UCC27425 are intended to drive external N-
Channel MOSFETs. Each output stage is capable of supplying +4 A peak current pulses and swings to both Vpp
and GND. The pullup/pulldown circuits of the driver are constructed of bipolar and MOSFET transistors in
parallel. The peak output current rating is the combined current from the bipolar and MOSFET transistors. The
output resistance is the Rpg(on) of the MOSFET transistor when the voltage on the driver output is less than the
saturation voltage of the bipolar transistor. Each output stage also provides very low impedance to overshoot
and undershoot due to the body diode of the external MOSFET. This means that in many cases, external-
Schottky-clamp diodes are not required. The UCC2742x family delivers 4 A of gate drive where it is most needed
during the MOSFET switching transition (at the Miller plateau region) providing improved efficiency gains. A
unique Bipolar and MOSFET hybrid output stage in parallel also allows efficient current sourcing at low supply
voltages.

7.4 Device Functional Modes

With Vpp power supply in the range of 4 V to 16 V, the output stage is dependent on the states of the HI and LI
pins. 3 7-2 shows the UCC2742x truth table.

Z& 7-2. Input/Output Logic

INPUTS (VIN_L, VIN_H) | UCC27423 UCC27424 UCC27425
ENBA ENBB INA INB OUTA | OUTB | OUTA | OUTB | OUTA | OUTB
H H L L H H L L H L
H H L H H L L H H H
H H H L L H H L L L
H H H H L L H H L H
L L X X L L L L L L

Importantly, if INA and INB are not used, they must be tied to either Vpp or GND; it must not be left floating.

Copyright © 2023 Texas Instruments Incorporated TR 15 15

Product Folder Links: UCC27423 UCC27424 UCC27425
English Data Sheet: SLUS545


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ucc27423?qgpn=ucc27423
https://www.ti.com.cn/product/cn/ucc27424?qgpn=ucc27424
https://www.ti.com.cn/product/cn/ucc27425?qgpn=ucc27425
https://www.ti.com.cn/cn/lit/pdf/ZHCSN70
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN70F&partnum=UCC27423
https://www.ti.com.cn/product/cn/ucc27423?qgpn=ucc27423
https://www.ti.com.cn/product/cn/ucc27424?qgpn=ucc27424
https://www.ti.com.cn/product/cn/ucc27425?qgpn=ucc27425
https://www.ti.com/lit/pdf/SLUS545

13 TEXAS
UCC27423, UCC27424, UCC27425 INSTRUMENTS
ZHCSN70F - NOVEMBER 2002 - REVISED NOVEMBER 2023 www.ti.com.cn

8 Application and Implementation

&1
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8.1 Application Information

High frequency power supplies often require high-speed, high-current drivers such as the UCC2742x family. A
leading application is the need to provide a high power buffer stage between the PWM output of the control IC
and the gates of the primary power MOSFET or IGBT switching devices. In other cases, the driver IC is utilized
to drive the power device gates through a drive transformer. Synchronous rectification supplies also have the
need to simultaneously drive multiple devices which can present an extremely large load to the control circuitry.

Driver ICs are utilized when it is not feasible to have the primary PWM regulator IC directly drive the switching
devices for one or more reasons. The PWM IC may not have the brute drive capability required for the intended
switching MOSFET, limiting the switching performance in the application. In other cases there may be a desire to
minimize the effect of high frequency switching noise by placing the high current driver physically close to the
load. Also, newer ICs that target the highest operating frequencies may not incorporate onboard gate drivers at
all. Their PWM outputs are only intended to drive the high impedance input to a driver such as the UCC2742x.
Finally, the control IC may be under thermal stress due to power dissipation, and an external driver can help by
moving the heat from the controller to an external package.

8.2 Typical Application

| ENBB
UCC2742x

| ENBA 1 | ENBA ENBB | 8

| | e
| INA 2 | INA OuTA | 7 e

| | ‘

3 | GND VDD | 6 Vi |

— GND ‘
| INB 4 | INB ouTB| 5 AN
H GND

K] 8-1. UCC2742x Driving Two Independent MOSFETs

8.2.1 Design Requirements

To select proper device from UCC2742x family, it is recommended to first check the appropriate logic for the
outputs. UCC27423 has dual inverting outputs; UCC27424 has dual non-inverting outputs; UCC27425 has an
inverting channel A and non-inverting channel B. Moreover, some considerations must be evaluated in order to
make the most appropriate selection. Among these considerations are Vpp, drive current, and power dissipation.
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8.2.2 Detailed Design Procedure
8.2.2.1 Source and Sink Capabilities During Miller Plateau

Large power MOSFETSs present a large load to the control circuitry. Proper drive is required for efficient, reliable
operation. The UCC2742x drivers have been optimized to provide maximum drive to a power MOSFET during
the Miller plateau region of the switching transition. This interval occurs while the drain voltage is swinging
between the voltage levels dictated by the power topology, requiring the charging and discharging of the drain-
gate capacitance with current supplied or removed by the driver device.

Two circuits are used to test the current capabilities of the UCC2742x driver. In each case external circuitry is
added to clamp the output near 5 V while the IC is sinking or sourcing current. An input pulse of 250 ns is
applied at a frequency of 1 kHz in the proper polarity for the respective test. In each test there is a transient
period where the current peaked up and then settled down to a steady-state value. The noted current
measurements are made at a time of 200 ns after the input pulse is applied, after the initial transient.

The circuit in ¥ 8-2 is used to verify the current sink capability when the output of the driver is clamped around
5V, a typical value of gate-source voltage during the Miller plateau region. The UCC2742x is found to sink 4.5 A
atVpp=15Vand4.28 AatVpp =12 V.

UCC2742x VDD
(e}
1 ENBA ENBB | 8
| | DscHOTTKY 100Q
2 | INA OUTA | 7 —IL< * *
_T_ C2 _T_ Cc3 y
1 pF 100 pF x ADJ
Signal | | H —|_ 55V
igna
generator — 3 | GND vDD | 6
producing
250-ns wide ® O Vsns
pulse
4 | INB OUTB | 5
| RsNs
s 010
1 uF 100 pF
CER AL EL

& 8-2. Current Sink Capability Test

The circuit show in ¥ 8-3 is used to test the current source capability with the output clamped around 5 V with a
string of Zener diodes. The UCC2742x is found to source 4.8 Aat Vpp =15V and 3.7 Aat Vpp =12 V.
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UCC2742x VvDD
(@]
1 ENBA ENBB | 8
| | DscHoTTkY 100
2 | INA OUTA | 7
G2 C3
Signal | | 1 uF 100 uF 45V
Generator
— 3 | GND VDD | 6
I: —0O Vgns
— 4 | INB OUTB | 5
| RsNs
1 010Q
1 uF 100 pF
CER AL EL

] 8-3. Current Source Capability Test
8.2.2.2 Parallel Outputs

The A and B drivers may be combined into a single driver by connecting the INA and INB inputs together and
the OUTA and OUTB outputs together. Then, a single signal can control the paralleled combination as shown in
K 8-4.

UCC2742x VDD

0
INPUT 1 | ENBA ENBB | 8
T 2 | INA OUTA | 7
—1 3 | GND VDD | 6

CLoAD

4 | INB ouTB | 5

—E .

1 pF — 2.2 uF
_ CER

& 8-4. Parallel Operation of UCC27423 and UCC27424

Important consideration about paralleling two channels for UCC27423/4 include the INA and INB should be
shorted in PCB layout as close to the device as possible, as well as for OUTA and OUTB, in which condition
PCB layout parasitic mismatching between two channels could be minimized. The INA/B slope signal should be
fast enough to avoid mismatched Viy 1/ ViN L, ta1 / tg2 between channel-A and channel-B. It is recommended to
have input signal slope faster than 20 V/us.

8.2.2.3 Vpp

Although quiescent Vpp current is very low, total supply current will be higher, depending on OUTA and OUTB
current and the programmed oscillator frequency. Total Vpp current is the sum of quiescent Vpp current and the
average OUT current. Knowing the operating frequency and the MOSFET gate charge (Qg), average OUT
current can be calculated from 7725 1.
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lout = Qg xf (1)

where

* f= switching frequency

For the best high-speed circuit performance, two Vpp bypass capacitors are recommended to prevent noise
problems. The use of surface mount components is highly recommended. A 0.1 u F ceramic capacitor should be
located closest to the Vpp to ground connection. In addition, a larger capacitor (such as 1 u F) with relatively low
ESR should be connected in parallel, to help deliver the high current peaks to the load. The parallel combination
of capacitors should present a low impedance characteristic for the expected current levels in the driver
application.

8.2.2.4 Drive Current and Power Requirements

The UCC2742x family of drivers are capable of delivering 4 A of current to a MOSFET gate for a period of
several hundred nanoseconds. High peak current is required to turn the device ON quickly. Then, to turn the
device OFF, the driver is required to sink a similar amount of current to ground. This repeats at the operating
frequency of the power device. A MOSFET is used in this discussion because it is the most common type of
switching device used in high frequency power conversion equipment.

References 1 and 2 in 77 11.2 discuss the current required to drive a power MOSFET and other capacitive-input
switching devices. Reference 2 in 77 11.2 includes information on the previous generation of bipolar IC gate
drivers.

When a driver IC is tested with a discrete, capacitive load it is a fairly simple matter to calculate the power that is
required from the bias supply. The energy that must be transferred from the bias supply to charge the capacitor
is given by 2 2.

E-lcov?
2 2)

where

* C =load capacitor, and V = bias voltage (feeding the driver)

There is an equal amount of energy transferred to ground when the capacitor is discharged. This leads to a
power loss given by 723 3.

P=CV2xf (3)
where
* f= switching frequency

This power is dissipated in the resistive elements of the circuit. Thus, with no external resistor between the driver
and gate, this power is dissipated inside the driver. Half of the total power is dissipated when the capacitor is
charged, and the other half is dissipated when the capacitor is discharged. An actual example using the
conditions of the previous gate drive waveform should help clarify this.

With Vpp =12V, C_oap = 10 nF, and f = 300 kHz, the power loss can be calculated as /5725 4.
P =10 nF x (12 V)? x (300 kHz) = 0.432 W @)

With a 12 V supply, this would equate to a current of J5f£ X 5.

P 0432W
lI=—=——""—=36mA
\% 12V (5)
Copyright © 2023 Texas Instruments Incorporated TR 15 19

Product Folder Links: UCC27423 UCC27424 UCC27425
English Data Sheet: SLUS545


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ucc27423?qgpn=ucc27423
https://www.ti.com.cn/product/cn/ucc27424?qgpn=ucc27424
https://www.ti.com.cn/product/cn/ucc27425?qgpn=ucc27425
https://www.ti.com.cn/cn/lit/pdf/ZHCSN70
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN70F&partnum=UCC27423
https://www.ti.com.cn/product/cn/ucc27423?qgpn=ucc27423
https://www.ti.com.cn/product/cn/ucc27424?qgpn=ucc27424
https://www.ti.com.cn/product/cn/ucc27425?qgpn=ucc27425
https://www.ti.com/lit/pdf/SLUS545

13 TEXAS
UCC27423, UCC27424, UCC27425 INSTRUMENTS
ZHCSN70F - NOVEMBER 2002 - REVISED NOVEMBER 2023 www.ti.com.cn

The actual current measured from the supply was 0.037A, and is very close to the predicted value. But, the Ipp
current that is due to the IC internal consumption should be considered. With no load the IC current draw is
0.0027 A. Under this condition the output rise and fall times are faster than with a load. This could lead to an
almost insignificant, yet measurable current due to cross-conduction in the output stages of the driver. However,
these small current differences are buried in the high frequency switching spikes, and are beyond the
measurement capabilities of a basic lab setup. The measured current with 10 nF load is reasonably close to that
expected.

The switching load presented by a power MOSFET can be converted to an equivalent capacitance by examining
the gate charge required to switch the device. This gate charge includes the effects of the input capacitance plus
the added charge needed to swing the drain of the device between the ON and OFF states. Most manufacturers
provide specifications that provide the typical and maximum gate charge, in nC, to switch the device under
specified conditions. Using the gate charge Qg, one can determine the power that must be dissipated when
charging a capacitor. This is done by using the equivalence Qg = C¢V to provide the power loss in T2 6.

P=CxV2xf=VxQqxf (6)
This equation allows a power designer to calculate the bias power required to drive a specific MOSFET gate at a
specific bias voltage.

8.2.3 Application Curves

8-5 and 8-6 shows rising/falling time and turn-on/off propagation delay testing waveform in room
temperature for UCC27424, and waveform measurement data (see the bottom part of the waveform). Each
channel, INA/INB/OUTA/OUTB, is labeled and displayed on the left hand of the waveforms.

The load capacitance testing condition is 1.8 nF, Vpp = 12V, and f = 300 kHz.

HI and LI share one same input from function generator, therefore, besides the propagation delay and rising/
falling time, the difference of the propagation delay between HO and LO gives the propagation delay matching
data.

Note the linear rise and fall edges of the switching waveforms. This is due to the constant output current
characteristic of the driver as opposed to the resistive output impedance of traditional MOSFET-based gate
drivers.

[\,....-— f \
[T ‘ ‘
ILINAW / [3fouta \J’ 2
QOUTAW)\M!W"’ . [LYINA
[{ine / " EMouTe ‘/ 7 T < WO WO 1 IR VU U, <G W1
(B OUTB s Marpiiink i’ (5 (LY ¢
(@ o0y ka‘Vazllle Mean .M:nnov Max. SS‘[‘(‘l“t\)/ev ‘[2“'0"5 J[?oo“'?cﬂs‘{'iﬂsl[_m e Va"l’ue Mean .Mi;n{m\l Max. ;S(l];;ev 'P“v“"s Jﬁ—m‘m
2 @ s @ all Time  8.547ns  8.939n  8.439n  9.440n  333.0p
@ @//+ 24.88ns  24.41n  22.96n  24.99n 532.1p @@\ \+ 24.40ns 24.10n 23.62n 24.40n 317.0p
@ Rise Time  9.399ns _ 9.324n__ 8.533n__ 10.27n__ 322.7p 2 @\
CL =1.8nF, Vpp =12V, f = 300 kHz CL =1.8nF, Vpp =12V, f = 300 kHz
K 8-5. Rising Time and Turnon Propagation Delay | & 8-6. Falling Time and Turnoff Propagation Delay
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9 Power Supply Recommendations

The recommended bias supply voltage range for UCC2742x is from 4 V to 15 V. The upper end of this range is
driven by the 16 V absolute maximum voltage rating of the Vpp. It is recommended to keep proper margin to
allow for transient voltage spikes.

A local bypass capacitor should be placed between the VDD and GND pins. And this capacitor should be
located as close to the device as possible. A low ESR, ceramic surface mount capacitor is recommended. Tl
recommends using 2 capacitors across VDD and GND: a 100 nF ceramic surface-mount capacitor for high
frequency filtering placed very close to VDD and GND pin, and another surface-mount capacitor, 220 nF to 10
u F, for IC bias requirements.

10 Layout
10.1 Layout Guidelines

Optimum performance of gate drivers cannot be achieved without taking due considerations during circuit board
layout. The following points are emphasized:

1. Low ESR/ESL capacitors must be connected close to the IC between VDD and GND pins to support high
peak currents drawn from VDD during the turn-on of the external MOSFETs.
2. Grounding considerations:

* The first priority in designing grounding connections is to confine the high peak currents that charge and
discharge the MOSFET gates to a minimal physical area. This will decrease the loop inductance and
minimize noise issues on the gate terminals of the MOSFETs. The gate driver should be placed as close
as possible to the MOSFETSs.

» Star-point grounding is a good way to minimize noise coupling from one current loop to another. The
GND of the driver is connected to the other circuit nodes such as source of power MOSFET and ground
of PWM controller at one, single point. The connected paths must be as short as possible to reduce
inductance.

* Use a ground plane to provide noise shielding. Fast rise and fall times at OUT may corrupt the input
signals during transition. The ground plane must not be a conduction path for any current loop. Instead
the ground plane must be connected to the star-point with one single trace to establish the ground
potential. In addition to noise shielding, the ground plane can help in power dissipation as well.

3. In noisy environments, tying inputs of an unused channel of the UCC2742x device to VDD or GND using
short traces in order to ensure that the output is enabled and to prevent noise from causing malfunction in
the output may be necessary.

4. Separate power traces and signal traces, such as output and input signals.
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10.2 Layout Example
Ground plane UCC2742x

(Bottom Layer)
M - Ext. Gate Resistance
(Ch-A)

To Ch-A
Load

Ext. Gate Resistance

Bypassing Cap, 0.22nF—, (Ch-B)

Bypassing Cap, 2.2uF\

& 10-1. Recommended PCB Layout for UCC2742x

10.3 Thermal Considerations

The useful range of a driver is greatly affected by the drive power requirements of the load and the thermal
characteristics of the IC package. In order for a power driver to be useful over a particular temperature range,
the package must allow for the efficient removal of the heat produced while keeping the junction temperature
within rated limits. The UCC2742x family of drivers is available in three different packages to cover a range of
application requirements.

As shown in the power dissipation rating table, the SOIC-8 (D) and PDIP-8 (P) packages have a power rating of
around 0.5 W with T, = 70°C. This limit is imposed in conjunction with the power derating factor also given in 7
6.6. Note that the power dissipation in our earlier example is 0.432W with a 10nF load, 12 Vpp, switched at
300kHz. Thus, only one load of this size could be driven using the D or P package, even if the two onboard
drivers are paralleled. The difficulties with heat removal limit the drive available in the older packages.

The MSOP PowerPAD-8 (DGN) package significantly relieves this concern by offering an effective means of
removing the heat from the semiconductor junction. As illustrated in Reference 3 of 7 11.2, the PowerPAD
packages offer a leadframe die pad that is exposed at the base of the package. This pad is soldered to the
copper on the PC board directly underneath the IC package, reducing the Ry ;cpoty down to 5.9°C/W. Data is
presented in Reference 3 of 77 11.2 to show that the power dissipation can be quadrupled in the PowerPAD
configuration when compared to the standard packages. The PC board must be designed with thermal lands
and thermal vias to complete the heat removal subsystem, as summarized in Reference 4 of 77 11.2. This allows
a significant improvement in heatsinking over that available in the D or P packages, and is shown to more than
double the power capability of the D and P packages. Note that 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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11 Device and Documentation Support

11.1 Device Support
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11.2 Documentation Support

11.2.1 Related Documentation

* Power Supply Seminar SEM-1400 Topic 2: Design And Application Guide For High Speed MOSFET Gate
Drive Circuits, by Laszlo Balogh, Texas Instruments (SLUP133).

* Application Note, Practical Considerations in High Performance MOSFET, IGBT and MCT Gate Drive
Circuits, by Bill Andreycak, Texas Instruments (SLUA105)

» Technical Brief, PowerPad Thermally Enhanced Package, Texas Instruments (SLMAO002)
* Application Brief, PowerPAD Made Easy, Texas Instruments (SLMAQ04)
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11.5 Trademarks

PowerPAD™ and Tl E2E™ are trademarks of Texas Instruments.
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12 Revision History
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* Changed the input threshold values, remove VOH, VOL in Electrical Characteristics..........ccccccceeeveiiiiiinnnnnnn. 7
* Updated the position of the waveforms in & 6-1.........ooo i 8
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13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

® 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.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Tem Op Temp (°C Device Markin Samples
ge lyp g g p p p g p
@ Drawing Qty @ Ball material ®3) (415)
(6)

UCC27423D LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 27423

UCC27423DGN LIFEBUY HVSSOP DGN 80 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 105 27423
UCC27423DGNR ACTIVE HVSSOP DGN 2500 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 105 27423
UCC27423DR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 27423
UCC27423P ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type -40 to 105 27423

UCC27424D LIFEBUY SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 27424

UCC27424DGN LIFEBUY HVSSOP DGN 8 80 ROHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 105 27424

UCC27424DGNG4 LIFEBUY HVSSOP DGN 8 80 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 27424
UCC27424DGNR ACTIVE HVSSOP DGN 8 2500 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM -40 to 105 27424
UCC27424DR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 27424
UCC27424P ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type -40 to 105 27424

UCC27425D LIFEBUY SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 27425

UCC27425DG4 LIFEBUY SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 27425

UCC27425DGN LIFEBUY HVSSOP DGN 8 80 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 105 27425
UCC27425DGNR ACTIVE HVSSOP DGN 8 2500 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 105 27425
UCC27425DR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 105 27425
UCC27425P ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type -40 to 105 27425
UCC27425PE4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type -40 to 105 27425
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@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents Tl'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.

OTHER QUALIFIED VERSIONS OF UCC27423, UCC27424, UCC27425 :
o Automotive : UCC27423-Q1, UCC27424-Q1, UCC27425-Q1

e Enhanced Product : UCC27423-EP, UCC27424-EP

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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http://focus.ti.com/docs/prod/folders/print/ucc27423-q1.html
http://focus.ti.com/docs/prod/folders/print/ucc27424-q1.html
http://focus.ti.com/docs/prod/folders/print/ucc27425-q1.html
http://focus.ti.com/docs/prod/folders/print/ucc27423-ep.html
http://focus.ti.com/docs/prod/folders/print/ucc27424-ep.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
UCC27423DGNR HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
UCC27423DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC27424DGNR HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
UCC27424DR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC27424DR SolIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC27425DGNR HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
UCC27425DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

13 TEXAS
INSTRUMENTS
www.ti.com 31-Oct-2023
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UCC27423DGNR HVSSOP DGN 8 2500 364.0 364.0 27.0
UCC27423DR SoIC D 8 2500 340.5 338.1 20.6
UCC27424DGNR HVSSOP DGN 8 2500 364.0 364.0 27.0
UCC27424DR SolIC D 8 2500 356.0 356.0 35.0
UCC27424DR SOIC D 8 2500 340.5 338.1 20.6
UCC27425DGNR HVSSOP DGN 8 2500 364.0 364.0 27.0
UCC27425DR SoIC D 8 2500 340.5 338.1 20.6

Pack Materials-Page 2



PACKAGE MATERIALS INFORMATION

13 TEXAS
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www.ti.com 31-Oct-2023
TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
UCC27423D D SoIC 8 75 507 8 3940 4.32
UCC27423DGN DGN HVSSOP 8 80 330 6.55 500 2.88
UCC27423P P PDIP 8 50 506 13.97 11230 4.32
UCC27424D D SoIC 8 75 507 8 3940 4.32
UCC27424DGN DGN HVSSOP 8 80 330 6.55 500 2.88
UCC27424DGNG4 DGN HVSSOP 8 80 330 6.55 500 2.88
UCC27424P P PDIP 8 50 506 13.97 11230 4.32
UCC27425D D SoIC 8 75 507 8 3940 4.32
UCC27425DG4 D SoIC 8 75 507 8 3940 4.32
UCC27425DGN DGN HVSSOP 8 80 330 6.55 500 2.88
UCC27425P P PDIP 8 50 506 13.97 11230 4.32
UCC27425PE4 P PDIP 8 50 506 13.97 11230 4.32

Pack Materials-Page 3



GENERIC PACKAGE VIEW
DGN 8 PowerPAD VSSOP - 1.1 mm max height

3 x 3, 0.65 mm pitch SMALL OUTLINE PACKAGE

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225482/A

INSTRUMENTS
www.ti.com



DGNO0008D

PACKAGE OUTLINE

PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

5.05
475 1YP

ESToalc)—~{ -

PIN 1 INDEX AREA ! gEﬁ;\II'E\IG
) sj 6X /T\
Bt a |
|
| ! | Ll
5 L 0.38 ‘\J/
" ( 8X0.25
3.1
8] TR [ [0.130) [c|A[B]
NOTE 4
,/ \,
{' I \f 0.23
-. \ ‘ / 0.13
\ ! —
\-.\_ ) /"&SEE DETAIL A
EXPOSED THERMAL PAD
( )
4
— s
I: :l GAGE PLANE
1.89
e R
— U o
. J 0"-8’ 024 0.05
DETAIL A
i:g; TYPICAL
4225481/A 11/2019
NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
. This drawing is subject to change without notice.

exceed 0.15 mm per side.

(G20 w N

. Reference JEDEC registration MO-187.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT

DGNO0008D PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

METAL COVERED
BY SOLDER MASK

+ {Tsx ?1.4) j}

SOLDER MASK
DEFINED PAD

(R0.05) TYP

8X (0.45) 1

3
SYMM | NOTES9

T (1.89)

(1.22)

| |
|
©0.2) TYP | \
VIA (0.55) SEE DETAILS
‘ (4.4) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK: METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O )
|
EXPOSED METAL \ “——EXPOSED METAL
0.05 MAX +j 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4225481/A 11/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

9. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN

DGNO0008D

PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(1.57)
BASED ON
0.125 THICK
STENCIL

SYMM
¢

+ rsxilA)ﬂ L
N

— 1T

/ (R0.05) TYP

8X (0.45) 1 [

|

(1.89)
BASED ON
0.125 THICK
STENCIL

|

SYMM

BY SOLDER MASK

S (4.4) —J

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:
100% PRINTED SOLDER COVERAGE BY AREA
SCALE: 15X

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.76 X 2.11
0.125 1.57 X 1.89 (SHOWN)
0.15 1.43X1.73
0.175 1.33X1.60

4225481/A 11/2019

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

11. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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PACKAGE OUTLINE
DGNO0008G PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

5.05
475 1YP

PIN 1 INDEX AREA

) Sj 6X[0.65]
==
]

s L
J 8x 0.38

0.25
S [ [0.130) [c]A[B]

2.9
NOTE 4

\
/

-.\ \ ) / i 0.13
\f‘

(/"<PSEE DETAIL A

EXPOSED THERMAL PAD

s N
4__
1 [ ) s
[ ] GAGE PLANE
2.15
1.95 9
[ ] T
1 - - :l ° o . X/ . L 0.15
L ) 0 -8 04 0.05
DETAIL A
1.846
1,646 TYPICAL
4225480/B 12/2022
NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-187.

(G20 w N
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EXAMPLE BOARD LAYOUT

DGNO0008G PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

METAL COVERED
BY SOLDER MASK

+ {Tsx ?1.4) j}

SOLDER MASK
DEFINED PAD

(R0.05) TYP

8X (0.45) 1

3
SYMM | NOTES9

T (1.89)

(1.22)

| |

|

(@0.2) TYP ‘ \
VIA (0.55) SEE DETAILS

‘ (4.4) |

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /' OPENING
””””” \

EXPOSED METAL:

*j 0.05 MIN

0.05 MAX
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4225480/B 12/2022

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

9. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN

DGNO0008G

PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(1.57)
BASED ON
0.125 THICK
STENCIL

SYMM
¢

+ rsxilA)ﬂ L
N

— 1T

/ (R0.05) TYP

8X (0.45) 1 [

|

(1.89)
BASED ON
0.125 THICK
STENCIL

|

SYMM

BY SOLDER MASK

S (4.4) —J

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:
100% PRINTED SOLDER COVERAGE BY AREA
SCALE: 15X

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 1.76 X 2.11
0.125 1.57 X 1.89 (SHOWN)
0.15 1.43X1.73
0.175 1.33X1.60

4225480/B 12/2022

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

11. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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