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TPS7H1111-SP and TPS7H1111-SEP 1.5-A, Ultra-Low Noise, High PSRR Radiation
Hardened Low Dropout (LDO) Linear Regulator

1 Features

+ Total ionizing dose (TID) characterized
— Radiation hardness assurance (RHA)
availability of 100 krad(Si) or 50 krad(Si)
» Single-Event Effects (SEE) characterized
— Single-event latchup (SEL), single-event
burnout (SEB), and single-event gate rupture
(SEGR) immune up to linear energy transfer
(LET) = 75 MeV-cm2/mg
— Single-event functional interrupt (SEFI) and
single-event transient (SET) characterized up to
LET = 75 MeV-cm?/mg
* Ultra-low noise (10 Hz to 100 kHz):
- 1.71 uVgws (typ)
* High power-supply rejection ratio, PSRR (typ):
— 109 dB at 1 kHz
— 71dB at 100 kHz
— 66dBat1MHz
* Input voltage range from 0.85Vto 7 V
» Bias supply of 2.2 V to 14 V to minimize power
dissipation
* Output voltage as low as 0.4 V
* Up to 1.5-A output current
+ Excellent output accuracy over line and load:
— —1.3% to +1.2% across temperature
— —0.7% to +0.9% at 25°C
*  Low-dropout: 215 mV (typ) at 1.5 A
* Programmable soft-start control (SS_SET)
* Open-drain power good (PG) indicator
» Configurable power good threshold (FB_PG)
» Exposed control loop with the external
compensation STAB pin
* Internal current limit with configurable behavior
* Current sharing to allow operation of up to 2.9 A
» Military temperature range (-55°C to 125°C)

2 Applications

+ Satellite electrical power system (EPS)

* Power for high-speed and high-accuracy circuits
— Data converters: ADCs and DACs (analog-to-

digital and digital-to-analog converters)

VCOs (voltage controlled oscillators)

PLLs (phase-locked loops)

SerDes (serializers and deserializers)
— Imaging sensors

* Accurate supply for FPGAs (field programmable
gate arrays) and DSPs (digital signal processors)

» Radiation-hardened ultra-clean analog supply for
space constrained areas

085V-7V . N out

3 Description

The TPS7H1111 is an ultra-low noise, high PSRR, low
dropout linear regulator (LDO) optimized for powering
radio-frequency (RF) devices in a space environment.
It is capable of sourcing up to 1.5 A over a 0.85-V to
7-V input range with a 2.2-V to 14-V bias supply.

The high performance of the device limits power-
supply generated phase noise and clock jitter, making
this device ideal for powering high-performance
ADCs, DACs, VCOs, PLLs, SerDes, and other RF
components in satellites. For digital loads (such as
FPGAs and DSPs) requiring low voltage operation,
the exceptional accuracy and excellent transient
performance ensure optimal system performance.

A standard microcircuit drawing (SMD) is available
for the QML variants, 5962R21203. A vendor item
drawing (VID) is available for the -SEP variant,
V62/23602.

Device Information

PART NUMBER(") GRADE PACKAGE®)
5962R2120301VXC QMLV-RHA 14-pin ceramic
Engineering 8.03 mm x 9.12 mm
TPS7H1111HBL/EM sample Mass = 1.23 g
5962R2120302PYE QMLP-RHA 28-pin plastic
4.40 mm x 9.70 mm
TPS7H1111MPWPTSEP SEP Mass = 198 mg

(1)  For additional information view the Device Options Table.
(2) Dimension and mass values are nominal.
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
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4 Device Options Table

GENERIC PART

ORDERABLE PART

package (no die)

Q) @
BB RADIATION RATING GRADE PACKAGE EER
TID of 100 krad(Si) RLAT, QMLV-RHA 14-pin CFP HBL 5962R2120301VXC
TPS7H1111-SP DSEE free to 75 MeV-cm?/mg | QMLP-RHA 28-pin HTSSOP PWP  |5962R2120302PYE
None Engineering Model®) 14-pin CFP HBL TPS7H1111HBL/EM
TID of 50 krad(Si) RLAT, . .
TPS7H1111-SEP DSEE free to 43 MeV.cmz/mg | SPace Enhanced Plastic |28-pin HTSSOP PWP | TPS7H1111MPWPTSEP
SNO014HBL N/A Mechanical "dummy 14-pin CFP HBL SNO014HBL

(1) TID is total ionizing dose and DSEE is destructive single event effects. Additional information is available in the associated TID reports
and SEE reports for each product.
(2) For additional information about part grade, view SLYB235.
(3) These units are intended for engineering evaluation only. They are processed to a non-compliant flow (such as no burn-in and only
25°C testing). These units are not suitable for qualification, production, radiation testing, or flight use. Parts are not warranted as to
performance over temperature or operating life.
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5 Pin Configuration and Functions
HBL Package PWP Package
14-Pin CFP 28-Pin HTSSOP
(Top View) (Top View)
O
NC[ 1] 28 INC
BIAS[ 1 14 ]FB_PG S — 37 INC
BIAS 3 26 FB_PG
ENL_2 [13_Jouts EN 4 25 ouTs
NC 5 24 NC
INL__3 112 Jout IN 6 23 ouT
INC_— 7 22 jout
IN| 4 Thermal Pad 11 JouTt N[ 8 Thermal Pad bt JouT
CLM 9 20 STAB
camL_5 0. STAB GND 10 19 SS_SET
GND [ 11 118 ]REF
GND[__6 9 1SS_SET oG = 17 NC
NC 13 16 NC
PeL_7 8 IREF NC 14 15 NC
Table 5-1. Pin Functions
PIN
/o DESCRIPTION
NAME HBL (14) PWP (28)
NO. NO.
Bias supply. To support full output current, a separate bias supply is required if the
headroom voltage is less than 1.6 V (Vheadroom = VIN — VouT < 1.6 V). Set the separate
bias supply to a voltage at least 1.6 V higher than Vg for full output current support.
A 12-V bias supply will satisfy these conditions (generally a 5-V supply will also suffice).
BIAS 1 3 There are no sequencing requirements between Vgjas and V.
In order to limit noise on BIAS, an RC filter is recommended (typically 10 Q and 4.7 pF)
unless Vpgas is an ultra-clean supply. If a separate bias supply is not used, connect BIAS
to V| (it is also recommended to connect the V) rail to the BIAS pin through an RC
filter).
Enable. Driving this pin to logic high enables the device; driving the pin to logic low

EN 2 4 disables the device. If enable functionality is not required, connect this pin to IN. Do not
float this pin.

IN 3,4 6,7,8 Input power. An input capacitor (nominally 10 yF) near this pin is recommended.
Current limit mode. Connect CLM to V) for brick-wall current limit mode (when current
limit is reached, Voyr is regulated to maintain a constant output current until the fault

CLM 5 9 is removed). Connect CLM to GND for turn-off current limit mode (when current limit is
reached, Voyr stops regulating until EN is toggled). Do not change the value of this pin
when the device is enabled, and do not float this pin.

GND 6 10, 11 — Ground.

Power good indicator. This is an open drain pin. Use a pull-up resistor to pull this pin up

PG 7 12 (0] to Voyr or the desired logic level. It is recommended to pull down PG to ground if unused
but it may be left floating.

REF 8 18 /o Reference pin. REF outputs a nominal 1.2 V. Place a high accuracy 12.0-kQ external
resistor from REF to GND to set the internal 100-pA current source.

Soft-start and voltage set pin. An external capacitor (nominally 4.7-yF ceramic) is used to

slow down the output voltage ramp rate during startup along with filtering internal device

noise. Capacitor values less than 4.7 pF will result in marginally higher output noise.
SS_SET 9 19 1/0 There is internal fast start circuitry to enable reasonable soft start times.

Additionally, a resistor from SS_SET to GND sets the output voltage. During nhominal

operation, 100 pA is output on this pin and a resistor from SS_SET to GND sets the

output voltage.

Stability pin. This is an output from the internal OTA (operational transconductance)

error amplifier to aid in measuring or optimizing the control loop. Use a series capacitor

STAB 10 20 /o (Ccowmp) and resistor (Rcomp) of 4.7 nF and 5 kQ to compensate the device. For different
compensation options, view Section 8.3.8.2. A COG (NPO0) type capacitor capable of
withstanding the lower of Vg|as or 7.5 V is recommended (for example, a 25-V rated
capacitor).
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Table 5-1. Pin Functions (continued)

PIN
1o DESCRIPTION
NAME HBL (14) PWP (28)
NO. NO.
Output power pin. The regulated output voltage. A single 220-pF or two 100-pF tantalum
ouT 11, 12 21, 22,23 (0] or tantalum polymer capacitors are recommended. See Section 8.3.8.1 for additional
information.
ouTS 13 25 Output sense pin. This pin is used to sense the output voltage for regulation. Connect
OUTS to the OUT pin at the desired point of regulation (remote sense).
Feedback and power good pin. The FB_PG pin enables setting of a configurable power
good threshold. This is achieved by feeding the output voltage through a resistor divider
FB PG 14 26 to this pin (typical threshold of 300 mV). When the threshold is reached, PG is asserted.
- Additionally, when the threshold on this pin is reached, start-up is over and the internal
fast start circuitry is disabled. If this pin is connected directly to OUT, fast start operation
ceases and PG is asserted as soon as Vgyr reaches 300 mV (typical).
1,2,5,13, No connect. This pin is not internally connected. It is recommended to connect these pins
NC 14, 15, 16, _ to GND to prevent charge buildup; however, these pins can also be left open or tied to
17, 24, 27, any voltage between GND and Vgjas.
28
The ceramic package thermal pad is internally connected to the backside of the die
through an electrically conductive path and to the GND pin. It is recommended to connect
Thermal this metal thermal pad to a large ground plane for effective heat dissipation.
ad — The plastic package thermal pad is connected to the backside of the die through an
P electrically conductive path, it is not internally grounded. Connect the thermal pad to
a large ground plane for effective heat dissipation and to provide a connection of the
backside of the die to GND for proper operation.
Metal lid Lid N/A — The lid is internally connected to the thermal pad and GND through the seal ring.
(1) 1= Input, O = Output, I/O = Input or Output, — = Other
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6 Specifications

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

MIN MAX| UNIT
IN -0.3 75
Input voltage BIAS -0.3 16 \Y
EN, PG, FB_PG, OUTS, CLM -0.3 7.5
Output voltage out ~03 75 \
SS_SET, REF, STAB -0.3 75
Input current PG -0.001 0.01 A
Output current ouT -2 2.25 A
Junction temperature T, -55 150 °C
Storage temperature Tstg -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.

6.2 ESD Ratings

VALUE | UNIT
o Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins(") +2000
V(esp) |Electrostatic discharge - - \%
Charged device model (CDM), per ANSI/ESDA/JEDEC JS-002, all pins®® +1000
(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.
6 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated
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6.3 Recommended Operating

Conditions

over operating temperature range, T; = -55°C to 125°C (unless otherwise noted)

MIN NOM MAX| UNIT
IN 0.85 7
BIAS(™) VN’ Vourt+16V
2.2 14
Input voltage PG 0 \Y
EN 0
FB_PG 0
CLM 0 Vin
ouT® Vin = Voo
0.4 55
Output voltage Vi Voo \%
SS_SET®@
0.4 55
Input current PG 0 0.002 A
Output current ouT 0 1.5 A
Cout 132 200 308 uF
Output bulk capacitance(®) ESR 7 40 mQ
ESL 0.8 24 nH
Reference configuration RRer 11 12 13 kQ
EN toggle time(*) ten_Low 20 us
Junction temperature T, -55 125 °C

(1)  BIAS has two minimum values, V|5 and 2.2 V. BIAS must be set greater than or equal to the larger of these two values. The BIAS max

value is always 14 V. For full performance set Vgias = Vout + 1.6 V. See the Bias Supply Section for further details.
(2) OUT and SS_SET have two maximum values, (V|y — Vpp) and 5.5 V. OUT and SS_SET must be set to less than or equal to the

smaller of these two values. The OUT and SS_SET min value is always 0.4 V.

(3) These are the default acceptable output capacitance, equivalent series resistance (ESR), and equivalent series inductance (ESL)
values for the bulk capacitance. Other values may be acceptable, such as by modifying the control loop with external compensation
using the STAB pin. Tantalum or Tantalum Polymer capacitors are normally used to meet these requirements. Additional ceramic
decoupling capacitors are not required, but a single 0.1 uF ceramic capacitor with low ESL near the point of load is acceptable.
Additional larger ceramic capacitors are not needed due to the high PSRR and low noise provided by the TPS7H1111 LDO across a

wide bandwidth. Therefore, the TPS7H1111 is not designed to support larger ceramic capacitors. See the Output Capacitance Section

for additional information.

(4) ten_Low is the time the EN pin must be driven low before again being driven high for the device to detect a reset. This is generally only

applicable when attempting to exit turn-off current limit mode.

6.4 Thermal Information

TPS7H1111-SP TPS7H1111-SEP TPS7H1111-SP
THERMAL METRIC(") CFP HBL PWP (HTSSOP) PWP (HTSSOP) UNIT
14 PINS 28 PINS 28 PINS
Rgya Junction-to-ambient thermal resistance 25.1 24.7 24.4 °C/W
Reyc(top)  |Junction-to-case (top) thermal resistance 6.3 15.6 15.8 °C/W
Reus Junction-to-board thermal resistance 9.3 6.6 6.4 °C/W
Wr Junction-to-top characterization parameter 14 0.2 0.2 °C/W
Y Junction-to-board characterization parameter 9.1 6.6 6.4 °C/W
Rascpoty  |Junction-to-case (bottom) thermal resistance 0.5 1.0 0.7 °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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6.5 Electrical Characteristics

Over0.85V < VIN <7V, VBIAS 2 VOUT +16V (VIN < VBIAS <14V & VBIAS 222 V), VOUT (target) < VIN -16YV, IOUT =1mA,
Cout = 220 uF), Rger = 12.0 kQ, over operating temperature range (T = —55°C to 125°C), typical values are at T4 = 25°C,
unless otherwise noted; includes RLAT at T = 25°C if sub-group number is present for QML RHA and SEP devices(@

PARAMETER TEST CONDITIONS GngL?F-'(:*) MIN TYP MAX| UNIT
POWER SUPPLIES AND CURRENTS
lout =0.1 A 1,2,3 17 40
Voo \E;ropogt\yoltage1vgtc 3—08;\/:2;/_';; ! V. lour = 0.5 A 1,2,3 75150
BIAS = VYout + 1. Vout(nom) lout=1A 1,2,3 110 280
lour=15A 1,2,3 215 430
loutr =0.1 A 1,2,3 785 1100
Vpo Dropout voltage with Vgjas = V| \Zlfu\-: f S\Blflih.ISS"/zxv, lour =05 A 123 908 1150 mV
VouT(NoM) lout=1A 1,2,3 1063 1250
lour=15A 1,2,3 1168 1400
25VSVpySTV Ta=-55°C 3 1.8 195 21
ILm Output current limit Vour=0.5V, Ta=25°C 1 1.75 1.85 2| A
Ve = Vin Ta=125°C 2 17 18 195
leLmLke) CLM input leakage current Vem =7V 1,2,3 5 150 nA
la N Quiescent current Ven=7V,loyt=0A 1,2,3 19 27 A
lo_BlAs Bias current with no output load Ven=7V, loyt=0A 1,2,3 16 25
IiN_aND Iin = louT With full output load VeEn=7V, lout=15A 1,2,3 20 27 A
Igias Bias current with full outputload |Ven=7 V, loyT=1.5A 1,2,3 17 25
ISHDN Shutdown current VEN=0V, loyt=0A, Vour=0V 1,2,3 20 350 uA
IsHDN_BIAS Shutdown bias current VeEn=0V, loyt=0A,Vour=0V 1,2,3 550 1000
ACCURACY
;ii?;o c 1,2,3  |-1.3% 1.2%
1mASIour<1.5A, Ta=-55°C 3 -1.3% 0.5%
Vacc Output voltage accuracy 2.22/ < V%I;AS <14 V@), |To=25°C 1 -0.7% 0.9%
rost %\D:(G)zs"c, post 4 0.7% 1.1%
Ta=125°C 2 -0.7% 1.2%
-55°C < Tp<125°C 1,2,3 98.8 99.9 101
IseT SS_SET pin current to set Vout Ta=—55C 3 988 994 1003 pA
- Ta=25°C 1 99.0 100 100.9
Ta=125°C 2 99.2 100.2 101
-55°C<Tp<125°C 1,2,3 -2 0.78
Ta=-55°C 3 -1.33 -0.2 0.78
Vos Output offset voltage Ta=25C 1 —145 025 076 mV
(Vout — Vss_seT)
Ta = 25°C, post TID®) 1 -1.45 1.5
Ta=125°C 2 -2 -05 07
Ta from —=55°C to 125°C 0.004%
Ta from —=55°C to —40°C 0.011%
Vouttempco |Voyt temperature coefficient Ta from ~40°C to 0°C 0.007% V9UT/
Ta from 0°C to 25°C 0.005% c
Ta from 25°C to 85°C 0.003%
Ta from 85°C to 125°C 0.001%
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6.5 Electrical Characteristics (continued)

Over0.85V<=V|NS7V,VgasZVour+ 1.6V (VINEVeas <14V & Vgias 2 2.2 V), Vour (target) < ViN—1.6 V, loyT = 1 mA,
Cout = 220 uF(), Rger = 12.0 kQ, over operating temperature range (T = —55°C to 125°C), typical values are at T4 = 25°C,
unless otherwise noted; includes RLAT at T = 25°C if sub-group number is present for QML RHA and SEP devices®@

PARAMETER TEST CONDITIONS GRS(L)IL?I;(?’) MIN TYP MAX| UNIT
VRer saeéi:;'::e voltage, ceramic 1,2,3 1191 1.206 1.220
- \%
Vrer E:éi;%"‘:e voltage, plastic 1,2,3 1190 1.206 1.221
AVoyt/AV)y |Line regulation, see Figure 7-1 SSSTV:SO\Q’:/S 7V, lour =1mA, Veias =5V, 1,2,3 3 200| pviv
AVour/Aloyt |Load regulation, see Figure 7-2 \1/(;'2;\5 '1°gTVS 15A Veins =5V, ViN=2.5V, |4 5 4 500 1000| pV/A
Current sharing error percentage .I?zaia;t;) g mQ, :OUT(TOTAL) j ;523 2 :(;1:/:/
OUT(TOTAL) = 4- 10.1%
louTs(LkG) OUTS leakage current 1,2,3 20 200, nA
ENABLE
VEN(rising) Enable rising threshold (turn-on) 1,2,3 0.58 0.60 0.62 v
VEN(falling) Enable falling threshold (turn-off) 1,2,3 048 050 0.52
tEN(delay) EN propagation delay EN high to Voytr = 10 mV 9,10, 11 90 500| wus
lEN(LKG) Enable input leakage current Ven=7V 1,2,3 3 150] nA
TsD(enter) Thermal shutdown enter 160 oc
Tsp(exit) Thermal shutdown exit 130
POWER GOOD
VEB_pag(ising) | Power good rising threshold 1,2,3 290 306 313 iy
Ve paHys) |Power good hysteresis 1,2,3 7 14 19
IFB_PG(LKG) FB_PG input leakage current VEg pc =6V 1,2,3 9 150 nA
Vpg(oL) Power good output low Ipg(sink) = 2 MA 1,2,3 113 200 mVv
VINMIN_PG) x;g;m<“$;/{7)°r Veias for valid PG lpa(sink) = 0.6 MA 1,2,3 06 08| V
lpG(LKG) Power good leakage Ve =7V, Veg_pG > VEB_PG(rising threshold) 1,2,3 0.1 2| pA
SOFT START
Iss_seT(starty |SS_SET pin current during startup 1,2,3 1.68 21 252 mA
Vin=2.5V, Vour =1.8V, |Cgg = 2.2 uF 1.7
tss Soft-start time :%JBT_:GL:)‘ = 442kQ, Cgs = 4.7 uF 37 ms
Res_pa(boy = 10 kQ Css = 10 pF 7.8
NOISE AND PSRR
fipple = 100 Hz 109
ViN=2.5V, Vour =1.8V, | fripple = 1 kHz 109
o _ Veins =5V, lour = 1A, If, 0 =10 kHz 90
PSRR Power-supply rejection ratio Cgs = 4.7 pF, dB
Comns = 4.7 uF, fripple = 100 kHz 71
Reias =10 Q fripple = 1 MHz 66
fipple = 10 MHz 30
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6.5 Electrical Characteristics (continued)

Over0.85V<=V|NS7V,VgasZVour+ 1.6V (VINEVeas <14V & Vgias 2 2.2 V), Vour (target) < ViN—1.6 V, loyT = 1 mA,
Cout = 220 uF(), Rger = 12.0 kQ, over operating temperature range (T = —55°C to 125°C), typical values are at T4 = 25°C,
unless otherwise noted; includes RLAT at T = 25°C if sub-group number is present for QML RHA and SEP devices®@

PARAMETER TEST CONDITIONS GRSgL?I;(g‘) MIN TYP MAX| UNIT
fripple = 100 Hz 102
Vin = 2.5V, Vour =1.8V, |fripple = 1 kHz 105
Power-supply rejection ratio, VB'A§= 5V, lour=1A, fripple = 10 kHz 87
PSRRB|AS vV to V. Css =4.7 uF, dB
BIAS ouT Caias = 4.7 uF, fripple = 100 kHz 97
Rpias = 10 Q friople = 1 MHz 118
fiipple = 10 MHz 68
Output noise rms voltage Viw =25V Ve 1o = 1.8V Ces=22F 173
Vn (Bandwidth from 10 Hz to 100 INZeDT TOUT™ B0 | Cog = 4.7 uF 1.71 UVRMs
KHz) Veias =5V, lour=1A
CSS =10 HF 1.69
f=10 Hz 97
f=100 Hz 11.2
Vin=2.5V, Vour =1.8v, |1=1KHZ 54
en Output noise voltage density Vgias =5V, f=10 kHz 5.6 nV/AHz
lour = 1A, Css =4.7 UF [t 100 kHz 49
f=1MHz 1.6
f=10 MHz 1.7
STABILITY
PM Phase margin ViN=25V, Vour = 1.8V, lour = 1.0 A, 98°
GM Gain margin Cour = 2x100 pF(") 19 dB

(1) A single 220 pF tantalum capacitor is utilized

(2) See the 5962R21203 SMD for additional information on the QML RHA devices and see the V62/23602 VID for additional information
on the SEP devices.

(3) The subgroups are only applicable for QML versions of the device; for subgroup definitions, see Section 6.6.

(4) Addltlonally, VBIAS =V,y and VBIAS = VOUT +1.6 V.

(5) Ppis the internal power dissipation. When Pp exceeds 4 W, the current is lowered to avoid excessive local heating (due to tester
limitations).

(6) TID =100 krad(Si) for QMLV and QMLP parts and TID = 50 krad(Si) for SEP parts.

(7) See Section 9.3 for additional information.
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6.6 Quality Conformance Inspection
MIL-STD-883, Method 5005 - Group A

SUBGROUP DESCRIPTION TEMPERATURE (°C)
1 Static tests at 25
2 Static tests at 125
3 Static tests at -55
4 Dynamic tests at 25
5 Dynamic tests at 125
6 Dynamic tests at -55
7 Functional tests at 25
8A Functional tests at 125
8B Functional tests at -55
9 Switching tests at 25
10 Switching tests at 125
11 Switching tests at -55
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6.7 Typical Characteristics

VIN =25V, VOUT =18V, VBIAS =5V, IOUT =1A, COUT =2x100 }JF, CSS =47 }JF, RREF =12.0 kQ, RBIAS =10 Q, CBIAS =
4.7 uF, T = 25°C, unless otherwise noted, integrated noise reported with 10-Hz to 100-kHz bandwidth.

140 140
120 120
B i S =5 |
100 | Lt TS il 100 | SN NS
L~ Rl > SN "
— 7 4’7 w0 — |
S 80 U+ 8 80 L
& 60 X & 60
o N o N
‘ ‘
[ /
AOH — vn=18V,Vour=1.1V i 40— vn=1.8V,Vour=1.1V N
B V|N =25V, VOUT =18V =717} B V|N =25V, VOUT =18V =171
20 K ViIN=5V,Vour=3.3V 20 K ViIN=5V,Vour=3.3V
| | VIN=5V,Vour=1.1V | | ViIN=5V, Vour=1.1V
0 L LT LT Ll L Ll 0 LT Ll LT L LT Ll
10 100 1k 10k 100k 1™ 10M 10 100 1k 10k 100k 1™ 10M
Frequency (Hz) Frequency (Hz)
Veias =5V Veias =12V
Figure 6-1. PSRR vs Frequency (Common Configurations) Figure 6-2. PSRR vs Frequency (Common Configurations)
140 140
b VDO =3V VDO =08V — VDO =04V
Vpo=2V —— Vpo=0.7V — Vpo=0.3V
12 DO DO DO 12
0 VDo:1V—VDo:0.5V—VDo:0.2V 07:1 7“‘\» X e
e T T 11 | A T N
100 |zt Syl \4: ‘L i 100 8 N
~ ™~ NI T ™ o~ 7
T 80 | HHI- PSSR 8 g0 [ -
-~ I TR TSNS =
& N NS ‘ & N
60 —- 60 H M
L T Y e [ | — lour=15A NN
\ PN \\\\\ lout=1A ‘\‘
40 ] I \v’t 40 louT = 500 mA N
i SN, T B IOUT =100 mA S W
20 i 20 [{ = lout = 10 mA
| | — |OUT =1mA
0 0 L LT Ll LT Ll
10 100 1k 10k 100k 1™ 10M 10 100 1k 10k 100k 1™ 10M
Frequency (Hz) Frequency (Hz)
Vin = VouT + Voo Vour=1.8V  Vgas=Vour+ 1.6V Figure 6-4. PSRR vs Frequency Across Output Current

Figure 6-3. PSRR vs Frequency Across Dropout
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_VOUT=1-1V \ —V|N=1.5V N
40 Vour = 1.8V 40 I Vin=1.8V TV
= Vour = 2.5V A = ViN=2.5V o
20 Vour =3.3V 20 H Vin=3.3V
| | — Vour =5V | |/ Vn=5V
O L L] L LI | 0 L L] L LI
10 100 1k 10k 100k ™M 10M 10 100 1k 10k 100k ™M 10M
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V|N = VOUT +08V

Veias=ViN+ 1.6V

Figure 6-5. PSRR vs Frequency Across Output Voltage

VOUT = VIN -0.8V

Vgias = Vour + 1.6 V

Figure 6-6. PSRR vs Frequency Across Input Voltage

12

Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TPS7H1111-SP TPS7H1111-SEP



https://www.ti.com/product/TPS7H1111-SP
https://www.ti.com/product/TPS7H1111-SEP
https://www.ti.com/lit/pdf/SLVSFT8
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSFT8F&partnum=TPS7H1111-SP
https://www.ti.com/product/tps7h1111-sp?qgpn=tps7h1111-sp
https://www.ti.com/product/tps7h1111-sep?qgpn=tps7h1111-sep

13 TEXAS
INSTRUMENTS TPS7H1111-SP, TPS7H1111-SEP
www.ti.com SLVSFT8F — FEBRUARY 2023 — REVISED DECEMBER 2023

6.7 Typical Characteristics (continued)

VIN =25V, VOUT =18V, VBIAS =5V, IOUT =1A, COUT =2x100 }JF, CSS =47 }JF, RREF =12.0 kQ, RBIAS =10 Q, CBIAS =
4.7 uF, T = 25°C, unless otherwise noted, integrated noise reported with 10-Hz to 100-kHz bandwidth.

140 140
120 = 120
]| A T A
o I~ A N
100 |54 100 7
= P
8 80 8 80
z B z
c£ 60 & 60
by
40 |- — Cour = 2x100 pF ‘ﬁ" A 40 H — cgs =22 pF
H Cout = 2x100 uF + 0.1 pF i g H Css = 4.7 uF AR
20 Court = 220 pF -+ 20 H Css =10 uF
| | Cout = 220 uF + 0.1 yF | | Css =22 uF
0 L LT LT L Ll 0 L LT Ll LT 1
10 100 1k 10k 100k 1™ 10M 10 100 1k 10k 100k 1™ 10M
Frequency (Hz) Frequency (Hz)
See Table 9-4 for capacitor part numbers utilized. Figure 6-8. PSRR vs Frequency Across Soft Start Capacitance
Figure 6-7. PSRR vs Frequency Across Output Capacitors
140 140
120 120
o )Z"'QM [ A4 u,._\ SN
fl . [P,
100 w N 100 S
—~ AT ~ RN
8w TS 8 w0 SN~
a4 — ~ x -
o T 4
60 60 H N
2 I N & [| — Ta=125C N
— Vpas=3.1V N Ta=85°C N
40 1 Vpias =34V \ 7 40 H Ta=25°C
H Vgias = 5V / H Ta=0°C =
20 Veias =12V 20 |l — Ta=-40°C
| | — Veias =14V | | — Ta=-55°C
0 L LT LT 1 0 L LT Ll LT
10 100 1k 10k 100k 1™ 10M 10 100 1k 10k 100k 1™ 10M
Frequency (Hz) Frequency (Hz)
Figure 6-9. PSRR vs Frequency Across Bias Supply lout = 500 mA
Figure 6-10. PSRR vs Frequency Across Temperature
140 140
120 120 H4t
7"\\*:‘15! [\ ‘\ ; ]7—‘
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o N 4 T T
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% 60 e % 60 I~
o o N |
NA | NN |
40 N \ 40 — Vlas=2.7V \J\H 7
H— Vin=5V,Vour=1.1V Ty B Veias = 3.3V \5'——7
20 ViN=5V,Voyr =33V 20 Veias =5V
| | V|N:3.3V, VOUT=1-1 \Y | | VB|As:12V
0 L LT LT L Ll 0 L LT Ll LT 1
10 100 1k 10k 100k 1™ 10M 10 100 1k 10k 100k 1™ 10M
Frequency (Hz) Frequency (Hz)
Reias =0 Q Cpias = 0 uF Reias =0 Q
Figure 6-11. PSRR vs Frequency With V)y = Vgjas Figure 6-12. PSRRgas Vs Frequency Across Bias Voltage
Without RC
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6.7 Typical Characteristics (continued)

VIN =25V, VOUT =18V, VBIAS =5V, IOUT =1A, COUT =2x100 }JF, CSS =47 }JF, RREF =12.0 kQ, RBIAS =10 Q, CBIAS =
4.7 uF, T = 25°C, unless otherwise noted, integrated noise reported with 10-Hz to 100-kHz bandwidth.

Frequency (Hz)

Figure 6-15. Output Noise vs Frequency Across Cgg (Noise
Spectral Density)
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Figure 6-13. PSRRg|as Vs Frequency Across Bias Voltage With Figure 6-14. PSRRg|as Vs Frequency Across Temperature
RC
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Figure 6-16. Output Noise vs Frequency Across Output Current
(Noise Spectral Density)

10000 =
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See Table 9-4 for capacitor part numbers utilized.

Figure 6-17. Output Noise vs Frequency Across Output
Capacitor (Noise Spectral Density)
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Figure 6-18. Output Noise vs Frequency Across Output Voltage
(Noise Spectral Density)
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6.7 Typical Characteristics

VIN =25V, VOUT =18V, VBIAS =5V, IOUT =1A, COUT =2x100 }JF, CSS =47 }JF, RREF =12.0 kQ, RBIAS =10 Q, CBIAS =
4.7 uF, T = 25°C, unless otherwise noted, integrated noise reported with 10-Hz to 100-kHz bandwidth.

10000
e V|N =15V, 155 IJVRMS
V|N =1.8V, 1.60 PVRMS
1000 = Vin =25V, 1.60 pVRuis
o Vin = 3.3V, 1.65 uVrwms
~ M — ViN=5V, 1.58 pVrus
< 100 =
>
=
g 10
P
1
0.1
1 10 100 1k 10k 100k 1M 10M

Frequency (Hz)
Vour=ViN—-0.8V
Figure 6-19. Output Noise vs Frequency Across Input Voltage (Noise Spectral Density)
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_1007 - - -200 _1007 T I -200
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Frequency (Hz) Frequency (Hz)
Cout = 2 x 100 yF. See Table 9-4 for capacitors utilized and Cout =2 x 100 YF. See Table 9-4 for capacitors utilized and
information on ceramic and plastic package differences. information on ceramic and plastic package differences.
lout = 0 A: Phase Margin = 83°, Gain Margin = 29 dB Phase Margin = 98°, Gain Margin = 19 dB
lout = 1.5 A: Phase Margin = 99°, Gain Margin = 19 dB Figure 6-21. Gain and Phase vs Frequency (Bode Plot)
Figure 6-20. Gain and Phase vs Frequency (Bode Plot)
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6.7 Typical Characteristics (continued)

VIN =25V, VOUT =18V, VBIAS =5V, IOUT =1A, COUT =2x100 }JF, CSS =47 }JF, RREF =12.0 kQ, RBIAS =10 Q, CBIAS =
4.7 uF, T = 25°C, unless otherwise noted, integrated noise reported with 10-Hz to 100-kHz bandwidth.

Frequency (Hz)
Cout =2 x 100 yF + 0.1 pyF. See Table 9-4 for capacitors
utilized and information on ceramic and plastic package
differences.
lout = 0 A: Phase Margin = 61°, Gain Margin = 27 dB
lout = 1.5 A: Phase Margin = 99°, Gain Margin = 12 dB
Figure 6-22. Gain and Phase vs Frequency (Bode Plot)
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Frequency (Hz)
Cout =2 x 100 yF + 0.1 pyF. See Table 9-4 for capacitors
utilized and information on ceramic and plastic package
differences.
Phase Margin = 98°, Gain Margin = 13 dB
Figure 6-23. Gain and Phase vs Frequency (Bode Plot)

Frequency (Hz)
Cout = 1 x 220 yF. See Table 9-4 for capacitors utilized and
information on ceramic and plastic package differences.
lout = 0 A: Phase Margin = 71°, Gain Margin = 30 dB
louT = 1.5 A: Phase Margin = 91°, Gain Margin = 14 dB
Figure 6-24. Gain and Phase vs Frequency (Bode Plot)
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Frequency (Hz)
Cout = 1 x 220 yF. See Table 9-4 for capacitors utilized and
information on ceramic and plastic package differences.
Phase Margin = 98°, Gain Margin = 14 dB
Figure 6-25. Gain and Phase vs Frequency (Bode Plot)
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6.7 Typical Characteristics (continued)

VIN =25V, VOUT =18V, VBIAS =5V, IOUT =1A, COUT =2x100 }JF, CSS =47 }JF, RREF =12.0 kQ, RBIAS =10 Q, CBIAS =
4.7 uF, T = 25°C, unless otherwise noted, integrated noise reported with 10-Hz to 100-kHz bandwidth.

100 200 100 200
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60 =1 = N 120 60 | =K = it 120
40 \ 1| PN EN0bZG o 80 z 40 : aszs . 80 z
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1k 10k 100k M 10M 1k 10k 100k 1M 10M
Frequency (Hz) Frequency (Hz)
Cout = 1 x 220 yF + 0.1 pyF. See Table 9-4 for capacitors Cout = 1 x 220 yF + 0.1 pF. See Table 9-4 for capacitors
utilized and information on ceramic and plastic package utilized and information on ceramic and plastic package
differences. differences.
lout = 0 A: Phase Margin = 72°, Gain Margin = 19 dB Phase Margin = 94°, Gain Margin =9 dB
louT = 1.5 A: Phase Margin = 66°, Gain Margin = 8 dB Figure 6-27. Gain and Phase vs Frequency (Bode Plot)
Figure 6-26. Gain and Phase vs Frequency (Bode Plot)
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Figure 6-28. Dropout Voltage vs Temperature
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Figure 6-29. Dropout Voltage vs Current
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9 P 9 P P Figure 6-31. Dropout Voltage vs Current Without Separate Vgjas
Veias

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 17

Product Folder Links: TPS7H1111-SP TPS7H1111-SEP


https://www.ti.com
https://www.ti.com/product/TPS7H1111-SP
https://www.ti.com/product/TPS7H1111-SEP
https://www.ti.com/lit/pdf/SLVSFT8
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSFT8F&partnum=TPS7H1111-SP
https://www.ti.com/product/tps7h1111-sp?qgpn=tps7h1111-sp
https://www.ti.com/product/tps7h1111-sep?qgpn=tps7h1111-sep

TPS7H1111-SP, TPS7H1111-SEP
SLVSFT8F — FEBRUARY 2023 — REVISED DECEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com

6.7 Typical Characteristics (continued)

VIN =25V, VOUT =18V, VBIAS =5V, IOUT =1A, COUT =2x100 }JF, CSS =47 }JF, RREF =12.0 kQ, RBIAS =10 Q, CBIAS =
4.7 uF, T = 25°C, unless otherwise noted, integrated noise reported with 10-Hz to 100-kHz bandwidth.
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Figure 6-32. Quiescent Current vs Temperature Figure 6-33. Bias Current vs Temperature
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Figure 6-34. Ground Current vs Temperature Figure 6-35. Bias Current vs Temperature
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Figure 6-36. Shutdown Current vs Temperature gure 6-3 as Shutdown Current vs Temperature
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6.7 Typical Characteristics (continued)

VIN =25V, VOUT =18V, VBIAS =5V, IOUT =1A, COUT =2x100 }JF, CSS =47 }JF, RREF =12.0 kQ, RBIAS =10 Q, CBIAS =
4.7 uF, T = 25°C, unless otherwise noted, integrated noise reported with 10-Hz to 100-kHz bandwidth.
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Figure 6-38. SET Pin Current vs Temperature
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Figure 6-39. Offset Voltage vs Temperature
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Figure 6-42. Enable Leakage Current vs Temperature
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Figure 6-40. Offset Voltage vs Current Figure 6-41. Output Voltage vs Temperature
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Figure 6-43. FB_PG Pin Leakage Current vs Temperature
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6.7 Typical Characteristics (continued)

VIN =25V, VOUT =18V, VBIAS =5V, IOUT =1A, COUT =2x100 }JF, CSS =47 }JF, RREF =12.0 kQ, RBIAS =10 Q, CBIAS =
4.7 uF, T = 25°C, unless otherwise noted, integrated noise reported with 10-Hz to 100-kHz bandwidth.
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Figure 6-44. PG Pin Output Low vs Temperature Figure 6-45. PG Pin Leakage vs Temperature
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Figure 6-47. Output Offset Voltage Distribution at Ty =-55°C
18% 18% L L L L L L L L | |
16% - 16%
14% 5 14%
> ] >
= 12% = 12%
o o
© u [
£ 10% £ 10%
a a
o 8% | o 8%
[=% [=%
& 6% . I 5 o%
4% N 4%
2% 2%
0 Il 0
S © ©o © © © © o o ©o o o o =y
o o o o o o o o o o o o o o o o o
e ¥ 8 e % @ ¥ A ~ ¥ © e ® ® ¥ 9 ©
Offset Voltage (BV) Offset Voltage (V)
0.85VsVNST7V,22V<Vgass14V, gyt =1mA 0.85V<sVNS7V,22V<Vgass14V, loyt=1mA
Figure 6-48. Output Offset Voltage Distribution at T, = 25°C Figure 6-49. Output Offset Voltage Distribution at T, = 125°C
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6.7 Typical Characteristics (continued)

VIN =25V, VOUT =18V, VBIAS =5V, IOUT =1A, COUT =2x100 }JF, CSS =47 }JF, RREF =12.0 kQ, RBIAS =10 Q, CBIAS =
4.7 uF, T = 25°C, unless otherwise noted, integrated noise reported with 10-Hz to 100-kHz bandwidth.

20% L L L L L L L L L L L L L L 20% L L L L L L L L L L L L L L
18% 18%
16% 16%
2 14% Z 14% =
B 12% B 12% -
[=] [<]
a 10% & 10%
<@ @
g- 8% g— 8%
B 6% B 6% ] =
4% 4%
2% 2%
-
0 0 !
SaLtdhITHhoOLOOg T NN XhON DO
> ) D o o o “cOP oo o loc o000 oo oo
Iset Current (uA) IseT Current (MA)
085V < VIN <7 V, 22V< VBIAS <14 V, IOUT =1mA 0.85V< VIN <7 V, 22V < VBIAS <14 V, IOUT =1mA
Figure 6-50. Isgt Current Distribution at T =-55°C Figure 6-51. Iggt Current Distribution at Tp = 25°C
20% L L L L L L L L L L L L L L L 20% L L L L L L L L L L
18% 18%
16% 16%
Z 14% Z 14%
B 12% B 12%
[=] [=]
x 10% a 10%
@ @
2 8% g 8%
B 6% A 6%
4% 4%
2% 2%
S ETITIEI bt & o 5o or T £ £ =
87883338338 ° 88 2 2 2 B 8 g%
T - ; n > ; : 5 S S S < <
IseT Current (UA) Output Voltage Accuracy
0.85V<sV|N<STV,22V<Vpps<14V, lgyr=1mA 085V<SViNSTV,TmA<IouT<1.5A,22V<Vgas< 14V,
Figure 6-52. Iset Current Distribution at Ty = 125°C Pps4W
Figure 6-53. Output Voltage Accuracy Distribution at Ty = -55°C
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6.7 Typical Characteristics (continued)

VIN =25V, VOUT =18V, VBIAS =5V, IOUT =1A, COUT =2x100 }JF, CSS =47 }JF, RREF =12.0 kQ, RBIAS =10 Q, CBIAS =
4.7 uF, T = 25°C, unless otherwise noted, integrated noise reported with 10-Hz to 100-kHz bandwidth.
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Figure 6-58. Load Step: 1 mAto 1.5 A
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Figure 6-54. Output Voltage Accuracy Distribution at Tp = 25°C | Figure 6-55. Output Voltage Accuracy Distribution at Ty = 125°C
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Figure 6-59. Load Step: 1.5 A to 1 mA
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