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5 Device Comparison

# 5-1. Device Comparison Table

Output (VDD-VEE) - . .
DEVICE NAME Vyin Range Adjustable Range Typical power Isolation rating
UCC14240-Q1 21Vto27V 15Vto25V 2w Basic
UCC14241-Q1 21Vto27V 15Vto25V 2w Reinforced
8Vto18V 15Vto25V 1w
UCC14140-Q1 Basic
10.8Vto 13.2V 15Vto25V 1.5W
8Vto18V 15Vto25V 1w
UCC14141-Q1 Reinforced
10.8Vto13.2V 15Vto25V 1.5W
UCC14340-Q1 13.5Vt016.5V 15Vto25V 1.5W Basic
UCC14341-Q1 13.5Vt016.5V 15Vto25V 1.5W Reinforced
12Vto 15V 12Vto 15V 1.5W
15Vto18V 15Vto18V 1.5W
UCC14130-Q1 Basic
10Vto18V 10Vto12V 1w
14Vto18V 10Vto18V 1w
12Vto 15V 12Vto 15V 1.5W
15Vto 18V 15Vto18V 1.5W
UCC14131-Q1 Reinforced
10Vto18V 10Vto12V 1w
14Vto18V 10Vto18V 1w
UCC15240-Q1 21Vto27V 15Vto25V 25W Basic
UCC15241-Q1 21Vto27V 15Vto25V 25W Reinforced
Copyright © 2023 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 3
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6 Pin Configuration and Functions
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EJ 6-1. DWN Package, 36-Pin SSOP (Top View)

R 6-1. Pin Functions

PIN
TYPE () DESCRIPTION
NAME NO.
1,2,5,8,9, 10, Primary-side ground connection for VIN. PIN 1,2, and 5 are analog ground. PIN 8, 9, 10, 11, 12,
GNDP 11,12, 13, 14, 13, 14, 15, 16, 17, and 18 are power ground. Place several vias to copper pours for thermal relief.
15, 16, 17, 18 See Layout Guidelines section.
Active low power-good open-drain output pin. PG remains low when (VviN_uveor S Vuin =
PG 3 Vvin_ovior); (Vvbp_uvp < Veevbp < Vvop_ovp); (Vvee_uve < Vrsvee < Vvee_ovp): Ty Primary <
TSHUTPpRrimARY_Rise; @nd T secondary S TSHUTSseconpARY _RISE
Enable pin. Forcing ENA LOW disables the device. Pull HIGH to enable normal device
ENA 4 ; . )
functionality. 5.5-V recommended maximum.
Primary input voltage. PIN 6 is for analog input, and PIN 7 is for power input. For PIN 7, connect
VIN 6,7 two 10-uF ceramic capacitor from power VIN PIN 7 to power GNDP PIN 8. Connect a 0.1-yF high-
frequency bypass ceramic capacitor close to PIN 7 and PIN 8.
19,20, 21, 22, Secondary-side reference connection for VDD and COM. The VEE pins are used for the high
VEE 23, 24, 25,26,
27 30.31. 36 current return paths.

4
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# 6-1. Pin Functions (%i¥)

PIN

NAME

NO.

TYPE ()

DESCRIPTION

VDD

28,29

Secondary-side isolated output voltage from transformer. Connect a 10-uF and a parallel 0.1-pF
ceramic capacitor from VDD to VEE. The 0.1-uF ceramic capacitor is the high frequency bypass
and must be next to the IC pins.

RLIM

32

Secondary-side second isolated output voltage resistor to limit the source current from VDD to
COM node, and the sink current from COM to VEE. Connect a resistor from RLIM to COM to
regulate the (COM — VEE) voltage. See R, Resistor Selection for more detail.

FBVEE

33

Feedback (COM — VEE) output voltage sense pin used to adjust the output (COM — VEE) voltage.
Connect a resistor divider from COM to VEE so that the midpoint is connected to FBVEE, and the
equivalent FBVEE voltage when regulating is 2.5 V. Add a 330-pF ceramic capacitor for high
frequency decoupling in parallel with the low-side feedback resistor. The 330-pF ceramic capacitor
for high frequency bypass must be next to the FBVEE and VEEA IC pins on top layer or back layer
connected with vias.

FBVDD

34

Feedback (VDD - VEE) output voltage sense pin and to adjust the output (VDD — VEE) voltage.
Connect a resistor divider from VDD to VEE so that the midpoint is connected to FBVDD, and the
equivalent FBVDD voltage when regulating is 2.5 V. Add a 330-pF ceramic capacitor for high
frequency decoupling in parallel with the low-side feedback resistor. The 330-pF ceramic capacitor
for high frequency bypass must be next to the FBVDD and VEEA IC pins on top layer or back
layer connected with vias.

VEEA

35

Secondary-side analog sense reference connection for the noise sensitive analog feedback inputs,
FBVDD and FBVEE. Connect the low-side feedback resistors and high frequency decoupling filter
capacitor close to the VEEA pin and respective feedback pin FBVDD or FBVEE. Connect to
secondary-side gate drive lowest voltage reference, VEE. Use a single point connection and place
the high frequency decoupling ceramic capacitor close to the VEEA pin. See Layout Guidelines
section.

(1) P =power, G =ground, | =input, O = output
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7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

Parameter MIN TYP MAX UNIT

VIN to GNDP -0.3 32 \Y

ENA, PG to GNDP -0.3 7 \Y

VDD, VEE, RLIM, FBVDD, FBVEE to VEE -0.3 32 \

PouT vbD_mAx Total (VDD-VEE) output power at To=25'C 2.5 w

IRLM MAX RMS SOURCE Max RLIM pin rms (_:urrent so_urc_ing from VDD to RLIM. 0.125 A
—AARVIS (16% average run time over lifetime of 24,500 hr)

IRLM MAX RMS SINK Max RLIM pin rms (_:urrent sin_kin_g from RLIM to VEE. 0.125 A
—AATS (16% average run time over lifetime of 24,500 hr)

T, Operating junction temperature range -40 150 °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.

7.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per AEC Q100-002(Y)| 2000 \%
V(Esp) Electrostatic discharge Charged-device model (CDM), per AEC £500 v
Q100-011 Section 7.2 =

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

7.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

PIN MIN TYP MAX| UNIT
Vyin Primary-side input voltage to GNDP oM 12 18 \%
VENA Enable to GNDP 0 55 \Y
Ve Powergood to GNDP 0 5.5 \Y
Vypp |VDD to VEE 10 18 \Y
VvEe COM to VEE 25 VDD-VEE \Y
Veavop, FBVDD, FBVEE to VEE 0 2.5 55 v
VFBVEE
Ta Ambient temperature —40 125 °C
T, Junction temperature —40 150 °C

(1)  See the Vyiy_uvLor_rising @and Vyin_uviop FaLLING €lectrical characteristics for the miminum operational Vyy. Becasue
VvIN_uvLop_FALLING < 8V, Vy|y can operate at 8 V as long as Vyy > Vyin_uviLor_Rising during start up.

7.4 Thermal Information

THERMAL METRIC(") SN0 UNIT
36 PINS
Rgya Junction-to-ambient thermal resistance 52.3 °C/W
ReJyc(top) Junction-to-case (top) thermal resistance 28.5 °C/W
Rgus Junction-to-board thermal resistance 25.9 °C/W
6 BHEHZBTT 57— RN 2 (ZE SRR GPH) &5 Copyright © 2023 Texas Instruments Incorporated
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THERMAL METRIC(") SIEE0R) UNIT
36 PINS
Wia Junction-to-ambient characterization parameter 29.5 °C/W
Wyr Junction-to-top characterization parameter 16.6 °C/W
Y Junction-to-board characterization parameter 25.6 °C/W
Rauc(bot) Junction-to-case (bottom) thermal resistance - °C/W

(1) The thermal resistances (R) are based on JEDEC board, and the characterization parameters (V) are based on the EVM described in
the Layout section. For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal
Metrics application report.

7.5 Insulation Specifications

PARAMETER TEST CONDITIONS VALUE UNIT
GENERAL
CLR External clearance (1) Shortest terminal-to-terminal distance through air >8 mm
CPG External creepage (1) s;];:taegset tseurrr}'\aigzl-to-terminal distance across the >8 mm
DTI Distance through the insulation Minimum internal gap (internal clearance) > 120 um
CTI Comparative tracking index DIN EN 60112 (VDE 0303-11); IEC 60112 > 600 \%
Material group According to IEC 60664-1 |
Rated mains voltage < 300 VRMS I-IvV
Overvoltage category Rated mains voltage < 600 VRMS -1V
Rated mains voltage < 1000 VRMS 1}
DIN V VDE V 0884-11:2017-01 (Planned Certification Targets) ?
ViorM Maximum repetitive peak isolation voltage AC voltage (bipolar) 1202 Vpk
AC voltage (sine wave) Time dependent dielectric 850 Vews
Viowm Maximum working isolation voltage breakdown (TDDB) test
DC voltage 1202 Vpc
Viotm Maximum transient isolation voltage Vrest = Viorw, t = 60s (qualification):Vrest = 1.2 4243 \%

X Viotm , t =15 (100% production)

Test method per IEC 62368-1, 1.2/50 us
Viosm Maximum surge isolation voltage () waveform, Vygst = 1.3 % Viogm = 6500 Vpk 5000 Vpk
(qualification)

Method a: After I/O safety test subgroup 2/3, Vi,

= VIOTM: tini = 60 s; Vpd(m) =12x VIORM =1442 <5 pC
VPK, tm = 10s
Method a: After environmental tests subgroup 1,

qpd Apparent charge ) Vini = VIOTM, tini = 60 s; Vpd(m) = 1.2 x VIORM <5 pC

= 1442 VPK,tm=10s
Method b1: At routine test (100% production) and

preconditioning (type test) Vi, = 1.2 x Viotwm, tini = <5 pC
18; Vpdm) = 1.5 ¥ Viorm = 1803 Vpk, tn =18
Cio Barrier capacitance, input to output () V|0 = 0.4 sin (2mft), f =1 MHz <35 pF
Vio =500V, Ty =25°C > 1012 Q
Rio Isolation resistance, input to output () Vo =500V, 100°C < TA < 125°C >10M Q
Vio =500V atTS =150°C > 109 Q
Pollution degree 2
Climatic category 40/125/21
UL 1577 (Planned Certification Target)
Copyright © 2023 Texas Instruments Incorporated GEHGT 27— P2 (ZE SR Gbe) 35 7
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PARAMETER TEST CONDITIONS VALUE UNIT
Withstand isolation voltage
. . . VTEST = VISO = 3000 VRMS: t=60s (qualification)
Viso Withstand isolation voltage Vrger = 1.2 % Vigo = 3600 Veys, t = 15 (100% 3000 VRMs
production)

M

Creepage and clearance requirements should be applied according to the specific equipment isolation standards of an application.

Care should be taken to maintain the creepage and clearance distance of a board design to ensure that the mounting pads of the
isolator on the printed-circuit board do not reduce this distance. Creepage and clearance on a printed-circuit board become equal in
certain cases. Techniques such as inserting grooves and/or ribs on a printed-circuit board are used to help increase these

specifications.

)

be ensured by means of suitable protective circuits.

3)
4)
®)

7.6 Electrical Characteristics
Over operating temperature range (—-40 °C < T; <150 °C), 8 V< Vyn =18V, Cny =20 uF, Coyt =10 uF, VEna=5 V, Rm =
1 kQ unless otherwise noted. All typical values at T; =25 °C and Vyy =12 V.

Testing is carried out in air or oil to determine the intrinsic surge immunity of the isolation barrier
Apparent charge is electrical discharge caused by a partial discharge (pd).
All pins on each side of the barrier tied together creating a two-terminal device

This coupler is suitable for safe electrical insulation only within the maximum operating ratings. Compliance with the safety ratings shall

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
INPUT SUPPLY (Primary-side. All voltages with respect to GNDP)
Primary-side input voltage to GNDP, 1-
(1)
VviN Input voltage range W output power 8 12 18 \%
lving_oFF VIN quiescent current, disabled VeEna=0V; Vyn=8V-18V 600 A
. VENA =5 V; VVIN =8V-18 V, (VDD-
IVIN_ON_NO_LOAD \L/clgdoperatmg current, enabled, No VEE) = 12-V regulating; lypp.vee = 0 40 mA
mA
. VENA=5V; VV|N=10V-18V; (VDD-
IVIN_ON_FULL LOAD \L/cl)l;ldoperatlng current, enabled, Full VEE) = 12-V regulating; hpp.vee = 83 200 mA
mA
. VENA=5V; VV|N= 10.8V-13.2 V,
IVIN ON FULL LOAD VIN operating current, enabled, Full (VDD-VEE) = 12-V regulating: lypp. 270 mA
—NTU Load _
VEE = 125 mA
UVLOP COMPARATOR (Primary-side. All voltages with respect to GNDP)
VIN underv-oltage lockout rising -
VVINfUVLOPﬁRISING threshold VIN rising 7.8 8.2 8.5 \
VN VIN under-voltage lockout falling VIN falling 7 74 77 Vv
UVLOP_FALLING threshold
OVLO COMPARATOR (Primary-side. All voltages with respect to GNDP)
VIN over-voltage lockout risin .
VVIN.OVLO RISE | hrsenold 9 9 VIN rising 20.9 22 234| Vv
VIN over-voltage lockout fallin .
VVIN.OVLO_FALLING | hroenold 9 o VIN falling 19 20 21 v
THERMAL SHUTDOWN (Primary side)
TSHUTPpRrimaRY_ | Primary-side over-temperature First time at power-up Tj needs to be < 150 160 170 oc
RISE shutdown rising threshold 140 °C to turnon
TSHUTPpRrimaRY_ | Primary-side over-t_emperature 15 20 25 c
HYST shutdown hysteresis
ENA INPUT PIN (Primary-side. All voltages with respect to GNDP)
Ven ) Input voltage rising threshold, logic Rising edge 21 Vv
- HIGH
Ven Input voltage falling threshold, logic Falling edge 0.8 Vv
- LOW
len Enable Pin Input Current VEn=5.0V 5 18 A
POWERGOOD (Primary-side. All voltages with respect to GNDP)
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Over operating temperature range (40 °C < T; <150 °C), 8 V< Vyn =18V, Ciny =20 uF, Coyt =10 puF, VeEna=5 V, Ry =

1 kQ unless otherwise noted. All typical values at T; =25 °C and Vyy =12 V.

falling threshold

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VPG _ouT Lo PG output-low saturation voltage Sink Current = 5 mA, power good 0.5 Vv
IpG_ouT HI PG Leakage current Vpg = 5.5V, power not good 5| pA
Primary-side Control (Primary-side. All voltages with respect to GNDP)
Fsw Switching frequency Yg"f 12V, Vena =5 V; (VDD-VEE) = 20.5 MHz
Only during primary-side startup
Fsswm Uggﬂ;’t‘l‘;{] ?fsgﬁﬂr)e?r?aﬁpic\t;:?eform starting after VIN > UVLOP, and EN = 90 kHz
¢ HIGH; Fss gurst p = 1/8 ps = 125 kHz
SSM Percent change of carrier . . .
SSM Percentage . Only during primary-side startup
change of frequency during Spread Spectrum | (o i after VIN > UVLOP, and EN = 5 %
F Modulation (SSM) by triangle HIGH: F = 1/8 us = 125 kHz
CARRIER waveform ; FSS_BURST_P M
¢ Timer begins when VIN > UVLOP and
SOFT_START_TIME_O | primary-side soft-start time-out ENA = High and reset when 28.4 ms
ut Powergood pin indicates Good
VDD OUTPUT VOLTAGE (Secondary-side. All voltages with respect to VEE)
VvDD_RANGE (VDD — VEE) Output voltage range 10 18 \%
(VDD - VEE) Output Secondary-side (VDD — VEE) output
v voltage DC voltage, over load, line and
VDD_DC_ACCURAC | regulation temperature range, externally adjust -1.3 13| %
Y accuracy with external resistor divider
VDD REGULATION (Secondary-side. All voltages with respect to VEE)
Feedback regulation reference voltage . .
VEBVDD_REF for (VDD — VEE) (VDD - VEE) output in regulation 2.4675 25 25325 \
COM OUTPUT VOLTAGE (Secondary-side. All voltages with respect to VEE)
Secondary-side (COM - VEE), adjust (vDD -
VVeE_ranGe (COM - VEE) Output voltage range | i o ternal resistor divider 25 vegy)| Vv
) Secondary-side (COM - VEE)
(COM - VEE) output voltage, over load, line and
\ Output voltage DC temperature range, externally adjust -1.3 1.3 %
VEE_DC_ACURACY | requlation accuracy . S : :
with external resistor
divider
COM REGULATION (Secondary-side. All voltages with respect to VEE)
Feedback regulation reference voltage . .
VEBVEE_REF for (COM — VEE) (COM — VEE) output in regulation 2.4675 25 25325 \%
VRLM_sHORT cHRa | RLIM Short Charge comparator rising .
oW RISE threshold to exit PWM Rising threshold 0.73 Vv
trRLIM_SHORT cHrg_ | On-Time during RLIM pin Short RLIM pin < 0.645 V, while FBVEE pin 12 us
ON_TIME Charge PWM mode <248V '
trRLIM_SHORT cHrg_ | Off-Time during RLIM pin Short RLIM pin < 0.645 V, while FBVEE pin 5 us
OFF_TIME Charge PWM mode <248V
VDD UVLOS COMPARATOR (Secondary-side. All voltages with respect to VEE)
(VDD - VEE) undervoltage lockout
VVDD_UVLO_RISE rising threshold Voltage at FBVDD 0.9 \
VDD - VEE) undervoltage lockout
VA/DD_UVLO_HYST f]ysteresis ) 9 Voltage at FBVDD 0.2 Vv
VDD OVLOS COMPARATOR (Secondary-side. All voltages with respect to VEE)
(VDD - VEE) over-voltage lockout .
Vvbb_ovLOs_RISE rising threshold Voltage from VDD to VEE, rising 29.45 31 32.55 V
Vvop ovios rac | (/DD — VEE) over-voltage lockout 154, 06 from VDD to VEE, falling 27.55 29 3045 V
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Over operating temperature range (40 °C < T; <150 °C), 8 V< Vyn =18V, Ciny =20 uF, Coyt =10 puF, VeEna=5 V, Ry =
1 kQ unless otherwise noted. All typical values at T; =25 °C and Vyy =12 V.

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
SOFT-START (Secondary-side. All voltages with respect to VEE)
Blank out time after soft start before
thlankout PG for (VDD-VEE) UVP and (COM- 3 ms
VEE) UVP & OVP
(VDD - VEE) UVP, UNDER -VOLTAGE PROTECTION (Secondary-side. All voltages with respect to VEE)
(VDD - VEE) under-voltage protection
VvbD_uve_Risk rising threshold, Vyyp = Vrer X 90% 2475 225 23V
VDD - VEE) under-voltage protection
VvDD_UVP_HYST élysteresis ) gep 25 mV
(VDD - VEE) OVP, OVER-VOLTAGE PROTECTION (Secondary-side. All voltages with respect to VEE)
(VDD - VEE) over-voltage protection
VWoD_OoVP_RISE | riging threshold, Voyp = Vier x110% 27 275 2825V
VDD - VEE) over-voltage protection
VvbD_ovP_HYST ﬁysteresis ) gerp 25 mV
(COM - VEE) UVP, UNDER -VOLTAGE PROTECTION (Secondary-side. All voltages with respect to VEE)
(COM — VEE) under-voltage protection
VVEEUVP RISE | riging threshold, Viyyp = Vier * 90% 2175 225 23V
COM - VEE) under-voltage protection
VVEE_uvP_HYST ﬁysteresis ) gep 25 mV
(COM - VEE) OVP, OVER-VOLTAGE PROTECTION (Secondary-side. All voltages with respect to VEE)
(COM - VEE) over-voltage protection
VVEE_ovP_RISE rising threshold, Voyp = Vrer * 110% 27 275 2825V
COM - VEE) over-voltage protection
VVEE_OVP_HYST ﬁlysteresis ) gep 25 mV
THERMAL SHUTDOWN(Secondary side)
TSHUTSseconDAR | Secondary -side over-temperature First time at power-up Tj needs to be < 150 160 170 oc
Y_RISE shutdown rising threshold 140°C to turnon.
TSHUTSseconDAR | Secondary-side ov_er-temperature 15 20 25 c
Y_HYST shutdown hysteresis
CMTI (Common Mode Transient Immunity)
_ ) Positive VEE with respect to GNDP 150 Vins
CMTI Common Mode Transient Immunity - -
Negative VEE with respect to GNDP -150| VIns
INTEGRATED TRANSFORMER
N ‘Transformer effective turns ratio Secondary side to primary side 1.51 -
(1) Vvin needs to be above Vyiy_uvior Rising first before it operates with the minimum input voltage.
7.7 Safety Limiting Values
PARAMETER TEST CONDITIONS MAX UNIT
Reya =53 °C/W, Vyy =18 V, Ty = 150 °C, Tp =
, 25°C, Poyr = 1.5 W () @ 216|  mA
Is Safety input or output current (VDD-VEE)
ReJA=53°C/W,VV|N=8V,TJ=150°C,TA=25 449 mA
°C, Pour=1.2W M@
Ps Safety input or output power (VDD-VEE) Rgya =53 °C/W, Ty =150 °C, To =25 °C (N (@) 2.36 W
Ts Safety temperature M@ 150 °C
(1)  The maximum safety temperature, TS, has the same value as the maximum junction temperature, TJ, specified for the device. The IS
and PS parameters represent the safety current and safety power respectively. The maximum limits of IS and PS should not be
exceeded. These limits vary with the ambient temperature, TA.
(2) The junction-to-air thermal resistance, Rqp, in the Thermal Information table is that of a device installed on a high-K test board for
leaded surface-mount packages. Use these equations to calculate the value for each parameter: TJ = TA + Rya x P, where P is the
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power dissipated in the device. TJ(max) = TS = TA + Rgja X PS, where TJ(max) is the maximum allowed junction temperature. PS = IS
x VI, where VI is the maximum input voltage.
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8 Safety-Related Certifications
VDE UL caQc
Plan to certify according to DIN EN IEC 60747-17 Plan to certify under UL 1577 Component ) )
(VDE 0884-17) Recognition Program Plan to certify according to GB4943.1

Reinforced insulation Maximum transient isolation

voltage, 7071 Vpk; Maximum repetitive peak . . Reinforced insulation, Altitude < 5000 m, Tropical
Single protection, 5000 Vrus

isolation voltage, 1414 Vpyk; Maximum surge Climate, 700 Vrus maximum working voltage

isolation voltage, 10000 Vpgk

Certificate number: (planned) File number: (planned) Certificate number: (planned)

9 Insulation Characteristics

Insulation lifetime projection data is collected by using industry-standard Time Dependent Dielectric Breakdown (TDDB) test
method. In this test, all pins on each side of the barrier are tied together creating a two-terminal device and high voltage
applied between the two sides; The insulation breakdown data is collected at various high voltages switching at 60 Hz over
temperature. For basic insulation, VDE standard requires the use of TDDB projection line with failure rate of less than 1000
part per million (ppm). Even though the expected minimum insulation lifetime is 20 years at the specified working isolation
voltage, VDE basic certification requires additional safety margin of 20% for working voltage and 20% for lifetime which
translates into minimum required insulation lifetime of 24 years at a working voltage that's 20% higher than the specified
value. The TDDB projection line shows the intrinsic capability of the isolation barrier to withstand high voltage stress over its
lifetime. Based on the TDDB data, the intrinsic capability of the insulation is 