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5 Device Comparison Table
# 5-1. TPS7TH500x-SEP Device Comparison Table

SYNCHRONOUS LEADING EDGE
DEVICE PRIMARY OUTPUTS RECTIFIER DgEAfTIT,"l'gE BLANK TIME DUTYO?{%ESL'M'T
OUTPUTS SETTING

TPS7H5005-SEP 2 2 Resistor Resistor 50%, 75%, 100%
programmable programmable

TPS7H5006-SEP 1 1 Resistor Resistor 75%, 100%
programmable programmable

TPS7H5007-SEP 1 1 Fixed (50-ns typical) | Fixed (50-ns typical) 75%, 100%

TPS7H5008-SEP 2 0 Not applicable Resistor 50%

programmable

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TPS7H5005-SEP TPS7H5006-SEP TPS7H5007-SEP TPS7H5008-SEP

Submit Document Feedback

3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps7h5005-sep?qgpn=tps7h5005-sep
https://www.ti.com.cn/product/cn/tps7h5006-sep?qgpn=tps7h5006-sep
https://www.ti.com.cn/product/cn/tps7h5007-sep?qgpn=tps7h5007-sep
https://www.ti.com.cn/product/cn/tps7h5008-sep?qgpn=tps7h5008-sep
https://www.ti.com.cn/cn/lit/pdf/ZHCSOF4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOF4A&partnum=TPS7H5005-SEP
https://www.ti.com.cn/product/cn/tps7h5005-sep?qgpn=tps7h5005-sep
https://www.ti.com.cn/product/cn/tps7h5006-sep?qgpn=tps7h5006-sep
https://www.ti.com.cn/product/cn/tps7h5007-sep?qgpn=tps7h5007-sep
https://www.ti.com.cn/product/cn/tps7h5008-sep?qgpn=tps7h5008-sep

TPS7H5005-SEP, TPS7H5006-SEP, TPS7H5007-SEP, TPS7H5008-SEP

ZHCSOF4A - FEBRUARY 2022 - REVISED SEPTEMBER 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6 Pin Configuration and Functions
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Z 6-1. Pin Functions

PIN

NAME

TPS7H5005-
SEP

TPS7H5006-
SEP

TPS7H5007-
SEP

TPS7H5008-
SEP

/10

DESCRIPTION

RT

I}

In internal oscillation mode, the RT pin
must be populated with a resistor to
AVSS. When the RT pin is floating, a
200-kHz to 4-MHz external clock is
required at the SYNC pin. The
frequency of the external clock must
be twice the desired switching
frequency.

PS

I}

Primary off to synchronous rectifier on
dead-time set. Programmable through
an external resistor to AVSS.

SP

110

Synchronous rectifier off to primary on
dead-time set. Programmable through
an external resistor to AVSS.

LEB

110

Leading edge blank time set.
Programmable through an external
resistor to AVSS.

HICC

110

Cycle-by-cycle current limit time delay
and hiccup time setting. Delay time
and hiccup time determined by
capacitor from HICC to AVSS.
Connecting this pin to AVSS disables
hiccup mode.

SYNC

110

When the RT pin is floating, SYNC is
configured as an input for a 200-kHz
to 4-MHz external clock. In this case,
the external clock input gets inverted
and the system clock will run at half
the frequency of the external clock
input. When the RT pin is populated
with a resistor to AVSS, SYNC outputs
a 200-kHz to 4-MHz clock signal at
twice the device switching frequency
in phase with the switching of the
device.

DCL

110

Duty cycle limit configurability. For
TPS7H5005-SEP, connect to AVSS for
50% duty cycle limit, floating for 75%,
and VLDO for 100%. For TPS7H5006-
SEP and TPS7H5007-SEP, the DCL
pin can be left floating or connected to
VLDO to set the maximum duty cycle
to 75% or 100%, respectively. For
TPS7H5008-SEP, this pin must be
connected to AVSS in order to obtain
the 50% maximum duty cycle.

EN

Connecting the EN pin to the VLDO
pin or external source greater than 0.6
V enables the device. In addition, input
undervoltage lockout (UVLO) can be
adjusted with two resistors.

VIN

Input supply to the device. Input
voltage range is from 4 V to 14 V.

OUTA

10

10

10

10

Primary switching output A.

ouTB

1

1

Primary switching output B. Active
only when DCL = AVSS.

SRB

14

Synchronous rectifier output B. Active
only when DCL = AVSS.
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# 6-1. Pin Functions (continued)

PIN

NAME

TPS7H5005-
SEP

TPS7H5006-
SEP

TPS7H5007-
SEP

TPS7H5008-
SEP

/10

DESCRIPTION

SRA

15

15

15

Synchronous rectifier output A.

AVSS

16

16

16

16

Ground of the device.

VLDO

17

17

17

17

Output of internal regulator. Requires
at least 1- 1 F external capacitor to
AVSS.

CS_ILIM

18

18

18

18

110

Current sense for PWM control and
cycle-by-cycle overcurrent protection.
An input voltage over 1.05 V on
CS_ILIM will trigger an overcurrent in
the PWM controller. The sensed
waveform on CS_ILIM contains a 150-
mV offset when compared to the
COMP/2 voltage at the input of the
PWM comparator.

FAULT

19

19

19

19

Fault protection pin. When the rising
threshold of the FAULT pin is
exceeded, the outputs will stop
switching. After the external voltage
drops below the falling threshold, the
device will restart after a set delay.
Connect this pin to AVSS to disable
FAULT.

REFCAP

20

20

20

20

1.2-V internal reference. Requires a
470-nF external capacitor to AVSS.

RSC

21

21

21

21

I}

A resistor from RSC to AVSS sets the
desired slope compensation.

S§S

22

22

22

22

110

Soft start. An external capacitor
connected to this pin sets the internal
voltage reference rise time. The
voltage on this pin overrides the
internal reference. It can be used for
tracking and sequencing.

VSENSE

23

23

23

23

Inverting input of the error amplifier.

COMP

24

24

24

24

110

Error amplifier output. Connect
frequency compensation to this pin.

NC

12,13

11,12, 13,14

2,3,4,11,12,
13,14

2,3,12,13, 14,
15

No connect. Can be connected to
AVSS to avoid floating metal if desired.
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7 Specifications

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

MIN MAX UNIT
VIN -0.3 16
RT, VSENSE, SS, RSC, COMP, PS, SP, HICC, LEB -0.3 3.3
Input SYNC -0.3 7.5 \Y
EN, FAULT -0.3 75
DCL, CS_ILIM -0.3 7.5
OUTA, OUTB, SRA and SRB -0.3 7.5
Output VLDO -0.3 7.5 \Y
REFCAP -0.3 3.3
T, Junction temperature -55 150 A
Tstg Storage temperature -65 150 c

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

7.2 ESD Ratings

VALUE UNIT

o Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins(") +1000
V(Esp) Electrostatic discharge - - \%
Charged device model (CDM), per ANSI/ESDA/JEDEC JS-002, all pins(@) +250

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

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

MIN NOM MAX| UNIT
VIN Supply voltage 4 14 \Y
SRyIN Input voltage slew rate 0.03 V/us
T, Junction temperature -55 125 °C
7.4 Thermal Information
TP7H500x-SEP
THERMAL METRIC(") TSSOP UNIT
24 PINS
Roga Junction-to-ambient thermal resistance 74.5 °C/W
Ry Junction-to-board thermal resistance 30.8 °C/W
R0 yc(top) Junction-to-case (top) thermal resistance 17.9 °C/W
VT Junction-to-top characterization parameter 0.8 °C/wW
LT Junction-to-board characterization parameter 30.3 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.
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7.5 Electrical Characteristics: All Devices
T,= -55°Cto125°C, VIN =4 V to 14 V (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT

SUPPLY VOLTAGES AND CURRENTS
VIN Operating input voltage 4 14 \%

fsw = 500 kHz, No load for OUTA, 6.25 8

OUTB, SRA, and SRB

Slr, SkA andoRE 675 5

fsw = 2 MHz, No load for OUTA, OUTB, 85 135
IDD Operating supply current SRA, and SRB mA

fsw = 500 kHz, C oap = 100 pF for 75 95

OUTA, OUTB, SRA, and SRB

fsw = 1 MHz, C_oap = 100 pF for 9 12

OUTA, OUTB, SRA, and SRB

fsw = 2 MHz, C_oap = 100 pF for 14 195

OUTA, OUTB, SRA, and SRB
Ipp(dis) Standby current EN=0V 3 mA
VLDO Internal linear regulator output voltage |5V < VIN < 14V, f;, < 1 MHz 4.75 5 5.2 \%
VLDO Internal linear regulator output voltage |5V < VIN < 14V, f;, = 2 MHz 4.65 5 5.2 \Y
ENABLE AND UNDERVOLTAGE LOCKOUT
VENR EN threshold rising 0.57 0.6 0.65 \%
VENF EN threshold falling 0.47 0.5 0.55 \Y
VENH EN hysteresis voltage 85 95 105 mVv
len EN pin input leakage current VIN=14V,EN=5V 5 50 nA
VLDOyyior |VLDO UVLO rising 3.44 3.55 3.66 \
VLDOyyior |VLDO UVLO falling 3.29 34 3.51 \
VLDOyyion |VLDO UVLO hysteresis 115 135 160, mV
SOFT START
Iss Soft-start current SS=03V 1.98 2.7 3.32 HA
ERROR AMPLIFIER
EAgm Transconductance -2 PA<lcomp <2 pA, Vicomry =1V 1150 1800 2500| WAV
EApc DC gain Vsense = 0.6V 10000 VIV
EAisrc Error amplifier source current Vicomp) = 1V, 100-mV input overdrive 100 190 HA
EAsnk Error amplifier sink current V(comp) = 1V, 100-mV input overdrive 100 190 A
EAr Error amplifier output resistance 7 MQ
EAos Error amplifier input offset voltage -2 2 mV
EAB Error amplifier input bias current 35 nA
EAgw Bandwidth 10 MHz
OSCILLATOR

VIN<5V 0.8
SYNC,, SYNC in low-level Vv

VIN =5V 0.8

VIN<5V 3.5
SYNCi SYNC in high-level \%

VIN =5V 3.5
Fsync SYNC in frequency range 200 4000| kHz
Dsyne SYNC in duty cycle Duty cycle of external clock 40 60 %
SYNCrr S(\)(OZI)C out low-to-high rise time (10%/ CLonp = 25 pF 6 15 ns
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7.5 Electrical Characteristics: All Devices (continued)
Ty = -55°Cto 125°C, VIN =4 V to 14 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
SYNCer SS’(\)(OZJ)C out high-to-low fall time (10%/ CLop = 25 pF 6 17 ns
SYNCoL SYNC out low level loL =10 mA 500f mV
\S/'\-(Elgo; SYNC out high level (1 lon = 10 A 05| Vv
EXTpr Externally set frequency detection time |RT = Open, f = 200 kHz 20 us
RT =1.07 MQ 95 105 115
RT =511 kQ 190 210 230
FSWexT Externally set frequency kHz
RT =90.9 kQ 900 1000 1100
RT = 34.8 kQ 1700 2000 2300
VOLTAGE REFERENCE
iglt::gﬁ::‘é"'tage reference initial Measured at COMP, 25°C 0609 0613 0615
VREF Internal voltage reference Measured at COMP, - 55°C 0.607 0.609 0.612 v
Measured at COMP, 125°C 0.611 0.614 0.617
REFCAP REFCAP voltage REFCAP =470 nF 1.213 1.225 1.237 \
CURRENT SENSE, CURRENT LIMIT AND HICCUP
CCSR COMP to CS_ILIM ratio 2.00 2.06 212
Ves iLm Current limit (overcurrent) threshold 1.05 1.09 \%
CS_ILIM=1.3V,COMP =3V,
lHicc_pEL Hiccup delay current VSENSE = REFCAP/2 V, Cycc = 3 nF, 80 HA
LEB =49.9 kQ, fs,, = 100 kHz
lHicc_RsT Hiccup restart current 1 HA
VHicc_pu Hiccup pull-up threshold 1.0 \%
VHicc_sb Hiccup shut-down threshold 0.6 \%
VHicc RsT Hiccup restart threshold 0.3 \%
SLOPE COMPENSATION
fsw = 100 kHz, RSC = 1.18 MQ 0.033
fsw = 200 kHz, RSC = 562 kQ 0.066
Slope compensation V/us
fsw = 1000 kHz, RSC = 100 kQ 0.333
fsw = 2000 kHz, RSC = 49.9 kQ 0.666
FAULT
VELTR FLT threshold rising 0.57 0.6 0.65 \Y
VELTE FLT threshold falling 0.47 0.5 0.55 \Y
VELTH FLT hysteresis voltage 90 100 110 mV
Ter FLT minimum pulse width Veir=1V 0.4 1.4 us
fsw = 100 kHz 140 152 169
toFLT FLT delay duration fow = 200 kHz 66 8 8 us
fsw = 1 MHz 14 17 21
fsw = 2 MHz 7 1 14
THERMAL SHUTDOWN
Thermal shutdown 165 175 185 °C
Thermal shutdown hysteresis 10 15 20 °C
PRIMARY AND SYNCHRONOUS RECTIFIER OUTPUTS
Low-level threshold Isink = 10 mA 0.5 \%
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7.5 Electrical Characteristics: All Devices (continued)
Ty = -55°Cto 125°C, VIN =4 V to 14 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
High-level threshold Isource = 10 mA 45 \%
Rise/fall time gRldt?/?D =50 kQ, CLoap = 100 pF, 10% to 10 17 ns
Rsrc p Output source resistance lout=20mA, 5V <VIN< 14V 15 Q
Rsink_p Output sink resistance lout=20mMA,5V < VIN < 14V 15 Q

(1) Bench verified. Not tested in production.

7.6 Electrical Characteristics: TPS7H5005-SEP
T,= -55°Cto125°C, VIN =4 V to 14 V (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
MINIMUM ON-TIME AND DEAD TIME
tMIN Minimum on-time LEB=10kQ,5V <VIN <14V 85 ns
PS = floating, 5V < VIN < 14V, 90%
of OUTx falling to 10% of SRx rising, 5 8 11

OUTx and SRx floating

PS=49.9kQ,5V <VIN < 14V, 90%
TDps Primary off to secondary on dead time |of OUTx falling to 10% of SRx rising, 43 50 55 ns
OUTx and SRx floating

PS=107kQ,5V < VIN < 14V, 90%
of OUTx falling to 10% of SRx rising, 85 100 110
OUTx and SRx floating

SP = floating, 5V < VIN < 14V, 90%
of SRx falling to 10% of OUTx rising, 5 8 11
OUTx and SRx floating

SP=499kQ,5V <VIN <14V, 90%
TDsp Secondary off to primary on dead time | of SRx falling to 10% of OUTx rising 43 50 55 ns
edge, OUTx and SRx floating

SP=107kQ,5V < VIN < 14V, 90%
of SRx falling to 10% of OUTXx rising, 85 100 110
OUTx and SRx floating

LEADING EDGE BLANK TIME AND DUTY CYCLE

LEB=10kQ,5V < VIN < 14V 12 15 19
Ties Leading edge blank time LEB=499kQ,5V<VIN< 14V 45 50 55 ns
LEB=110kQ,5V <VIN< 14V 85 100 110
DCL = AVSS 45 48 50
Dmax Maximum duty cycle DCL = floating, clock duty cycle = 50% 70 75 80 %
DCL =VLDO 100
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7.7 Electrical Characteristics: TPS7H5006-SEP
Ty = -55°Cto 125°C, VIN =4 V to 14 V (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT

MINIMUM ON-TIME AND DEAD TIME

tMIN Minimum on-time LEB=10kQ,5V < VIN <14V 85 ns
PS = floating, 5V < VIN < 14V, 90%
of OUTx falling to 10% of SRx rising, 5 8 11
OUTx and SRx floating
PS=499kQ,5V < VIN < 14V, 90%

TDps Primary off to secondary on dead time |of OUTx falling to 10% of SRx rising, 43 50 55 ns
OUTx and SRx floating
PS=107kQ,5V < VIN < 14V, 90%
of OUTXx falling to 10% of SRx rising, 85 100 110
OUTx and SRx floating
SP = floating, 5V < VIN < 14V, 90%
of SRx falling to 10% of OUTXx rising, 5 8 11
OUTx and SRx floating
SP=499kQ,5V <VIN < 14V, 90%

TDsp Secondary off to primary on dead time |of SRx falling to 10% of OUTx rising 43 50 55 ns
edge, OUTx and SRx floating
SP=107kQ,5V < VIN < 14V, 90%
of SRx falling to 10% of OUTx rising, 85 100 110
OUTx and SRx floating

LEADING EDGE BLANK TIME AND DUTY CYCLE
LEB=10kQ,5V <VIN <14V 12 15 19

TLeB Leading edge blank time LEB=499kQ,5V<VIN< 14V 45 50 55 ns
LEB=110kQ,5V <VIN< 14V 85 100 110
DCL = floating, clock duty cycle = 50% 70 75 80

Dmax Maximum duty cycle %
DCL = VLDO 100

7.8 Electrical Characteristics: TPS7H5007-SEP

T,= -55°Cto125°C, VIN =4 V to 14 V (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT

MINIMUM ON-TIME AND DEAD TIME

tMiN Minimum on-time 5V<VIN< 14V 115 ns
5V < VIN < 14V, 90% of OUTx falling

TDps Primary off to secondary on dead time |to 10% of SRx rising, OUTx and SRx 40 50 60 ns
floating
5V < VIN < 14V, 90% of SRx falling

TDsp Secondary off to primary on dead time |to 10% of OUTx rising edge, OUTx and 40 50 60 ns
SRXx floating

LEADING EDGE BLANK TIME AND DUTY CYCLE

TLeB Leading edge blank time 5V<VIN< 14V 40 50 60 ns
DCL = floating, clock duty cycle = 50% 70 75 80

Dmax Maximum duty cycle %
DCL = VLDO 100
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7.9 Electrical Characteristics: TPS7H5008-SEP
Ty = -55°Cto 125°C, VIN =4 V to 14 V (unless otherwise noted)

PARAMETER \ TEST CONDITIONS \ MIN  TYP  MAX| UNIT

MINIMUM ON-TIME

tMIN Minimum on-time ‘LEB =10kQ,5V<VIN< 14V 85‘ ns

LEADING EDGE BLANK TIME AND DUTY CYCLE
LEB=10kQ,5V < VIN< 14V 12 15 19

Ties Leading edge blank time LEB=499kQ,5V<VIN< 14V 45 50 55 ns
LEB=110kQ,5V < VIN< 14V 85 100 110

Dmax Maximum duty cycle DCL = AVSS 45 48 50 %
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7.10 Typical Characteristics
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7.10 Typical Characteristics (continued)
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7.10 Typical Characteristics (continued)
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7.10 Typical Characteristics (continued)

7-23. Externally Set Frequency Variation

& 7-24. Externally Set Frequency Variation
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7.10 Typical Characteristics (continued)

7-25. Externally Set Frequency Variation
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& 7-26. Externally Set Frequency Variation
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B 7-29. Hiccup Restart Current Variation
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