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Datasheet

ISL75055SLH

Radiation Hardened 3A Source and Sink DDR Terminator/LDO with Buffered Reference

Description

The ISL75055SLH is a radiation hardened 0.75V to
5.5V input, 3A sourcing and sinking low-dropout linear
regulator designed for powering the VTT termination
rail of DDR memory modules. A buffered reference
amplifier provides an accurate VREF reference
supply for the DDR. Individual adjustable overcurrent
protection (OCP) for sourcing and sinking allows the
current limit of the LDO to be configured down to
300mA.

The ISL75055SLH features external error amplifier
inputs to set VDDQ/2 as the reference voltage in DDR
applications. It also features an internal 0.5V
reference for standard LDO applications.

Separate VCC bias and LDO VIN pins, combined with
a very low dropout allows minimal internal losses
while maintaining highly accurate output regulation.

The ISL75055SLH is offered in an 18 Lead Ceramic
Metal Seal Flatpack Package with Two Bottom Heat
Slugs (CDFP) and operates across the full military
temperature range of -55°C to +125°C.

Applications

- DDR, DDR2, DDR3 and DDR4 memory VTT
termination rail and buffered VREF reference

* Low noise supply rail for FPGA, DSP and ASIC
* General purpose LDO rails

» Two quadrant supply for sourcing or sinking up to
3A of current
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Figure 1. DDR4 Power Management Block Diagram

Features

Qualified to Renesas Rad Hard QML-V Equivalent
Screening and QCI Flow (R34TB0O001EU)

» All screening and QCl is in accordance with
MIL-PRF-38535 Class-V

Separate 2.7V to 5.5V bias rail and 0.75V to 5.5V

LDO input rail

3A sourcing and sinking low dropout regulator with
600pV dead band crossover

Internal buffered reference amplifier provides
VREF = VDDQ/2 for DDR applications

Internal 0.5V voltage reference for standard LDO
applications

Low 142mV typical dropout at 3A sourcing in DDR4
configuration

Individual OCP setting for source and sink from
300mAto 3A

Optional LDO and buffer output discharge function

Externally adjustable soft-start

TID Rad Hard Assurance (RHA) testing

* LDR (<10mrad(Si)/s): 75krad(Si)

SEE Characterization

» No DSEE for VIN = 6.2V, VCC = 6.2V at
86MeV+cm2/mg

* VOUT and BUF-OUT SET < 2% at
86MeV-cm2/mg

* |VOUT - BUF-OUT| SET < 40mV at
86MeV+cm2/mg

+ SEFI < 0.18um?2 at 86MeV.cm2/mg
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Figure 2. DDR4 Output Voltage Regulation
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1. Overview

11 Typical Applications
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Figure 4. CDFP Typical Application Circuit: Standard LDO Output Applications
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1.2 Block Diagram
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2. Pin Information

21 Pin Assignments
| BUF-OUT| 1 18 | EA+ |
'_ ___________________________ hl
1 I
! |
|
| BUF-IN| 2 ! ! 17 | EA- |
1 |
| |
| |
I VIN !
| EN| 3 ! ! 16 | VREF_INT |
1 |
| |
I
| vee| 4 l i 15 |VouT |
— ]
| ss| 5 14 |VouT |
P i
|
| OCP-SRC| 6 | i 43 |vourt |
! |
! |
|
| OCP-SNK| 7 | PGND 42 |vouT |
I |
! i
|
| CONFIG| 8 ! | 11 |vout |
i
| PG| 9 10 | AGND |
Note: Pin 1 has a protrusion in the package lead. See Package Outline Drawing.
Figure 6. Pin Assignments - Top View
2.2 Pin Descriptions
Pin Pin ESD Description
Number Name Circuit P
Buffered reference outputs voltage 50% of BUF-IN for DDR applications. This pin can source or sink up
to 10mA. Place a minimum 100nF, maximum 2.2uF capacitor on this pin to AGND for filtering. A
1 BUF-OUT 1 - ) L
minimum of 1yF is recommended for SEE mitigation.
Buffered reference output is independent of EN input and active when BUF-IN is above 0.78V.
Buffered reference input voltage VDDQ for DDR applications. An internal voltage divider outputs 50%
2 BUF-IN 1 of the input signal (VDDQ/2) on BUF-OUT pin.
When VIN directly supplies BUF-IN, a 1kQ/1yF filter is recommended at the input of BUF-IN for SEE
mitigation.
3 EN 2 Enable pin for the LDO output.
4 Vee 1 Analog bias pin with 2.7V to 5.5V input range. Place a minimum 1uF capacitor on this pin to AGND for
filtering.
Soft-start pin. Place a capacitor on this pin for soft-start power up. A 20pA current source charges
5 SS 1 . . e
capacitor for ramping the reference of the error amplifier for a controlled start-up.
6 OCP-SRC 1 Sourcing overcurrent protection setting pin. A resistor on this pin to GND sets the Sourcing OCP level
from 300mA to 3A. Short this pin to AGND for 4A typical sourcing OCP level.

R34DS0043EU0103 Rev.1.03
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Pin Pin ESD Description
Number Name Circuit P
7 OCP-SNK 1 Sinking overcurrent protection setting pin. A resistor on this pin to GND sets the Sinking OCP level from
300mA to 3A. Short this pin to AGND for 4.1A typical sinking OCP level.
LDO VOUT and BUF-OUT discharge control pin. When low, discharge function disabled. When high,
8 CONFIG 1 discharge function enabled.
Internal switch discharges VOUT when EN = low.
Internal switch discharges BUF-OUT when BUF-IN is below BUF-IN UVLO threshold.
9 PG 1 Open-drain, power-good indicator pin. Place a resistor from PG to VCC. When VOUT is in overvoltage
or undervoltage, PG pin pulls low.
10 AGND - Analog ground pin.
11
12
13 VOUT 1 LDO output pin. Refer to section 6.5 for more information on output capacitor selection.
14
15
16 VREF_INT 1 Internal 500mV reference. Place a 0.1uF ceramic capacitor on this pin to AGND.
17 EA- 1 Inverting input to the error amplifier.
18 EA+ 1 Non-inverting input to the error amplifier. Connect to VREF_INT for the 500mV internal reference or
connect to BUF-OUT for DDR applications.
LDO input voltage. A single 150uF tantalum capacitor and 2x10uF ceramic capacitor is recommended
EPADU VIN 1 close to VIN and PGND connections.
This is the upper EPAD on the backside of package. Connect EPADU to the PCB on multiple layers
with thermal vias underneath the EPADU to maximize thermal performance.
LDO power ground connection. Connect common to AGND pin. The lid of the part is internally
connected to this pin.
EPADL PGND
G 3 This is the lower EPAD on the backside of package. Connect EPADL to the PCB on multiple layers with
thermal vias underneath the EPADL to maximize thermal performance.
I? PGND
Pin [TEN
X A Yy
7.5V Clamp 15V Clamp
AGND O AGND I%IAGND
Circuit 1 Circuit 2 Circuit 3
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ISL75055SLH Datasheet

3. Specifications

3.1 Absolute Maximum Ratings

Caution: Do not operate at or near the maximum ratings listed for extended periods of time. Exposure to such
conditions may adversely impact product reliability and result in failures not covered by warranty.

Parameter Minimum Maximum Unit
VCC to AGND -0.3 +6.5 \
VCC to AGNDI' -0.3 +6.2 \
VIN to PGND -0.3 +6.5 \
VIN to PGNDI"] -0.3 +6.2 \Y
VOUT to PGND -0.3 VIN +0.3 \Y
AGND to PGND -0.3 +0.3 \Y
All Other Pins AGND - 0.3 VCC +0.3 \Y
Junction Temperature -55 +150 °C
Storage Temperature -65 +150 °C
Human Body Model (Tested per MIL-STD-883 TM3015.7) - 2 kV
Charged Device Model (Tested per JS-002-2022) - 1 kV
Latch-Up (Tested per JESD-78E; Class 2, Level A) at 125°C - +100 mA
1. Tested under a heavy ion environment at LET = 86MeV+cm2/mg at 125°C.
3.2 Recommended Operating Conditions
Parameter Minimum Maximum Unit
VCC Voltage +2.7 +5.5 \%
VIN Voltage +0.75 +5.5 \Y,
BUF-IN +1.0 +3.3 \%
EN, CONFIG, PG 0 VCC \%
Limited by VIN-VOUT
VOUT voltage 0 and VCC-VOUT \%
Dropout Specifications
EA+ voltage 0 +1.65
Current on VOUT -3 +3
Ambient Temperature -55 +125 °C
3.3 Thermal Information
Parameter Package Symbol Conditions T\);:Ii:zl Unit
044 Junction to ambient 21.3 °C/W
Thermal Resistance 18Ld Ceramic Dual Flatpack
0,2 Junction to case 25 °C/W

1. 0 ais measured in free air with the component mounted on a high-effective thermal conductivity test board with direct attach features, with vias
under both the VIN land (to VIN plane) & PGND land (to PGND plane). See TB379.

2. For 0y¢, the case temperature location is the average temp at center of the two metal slugs on the package underside.
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3.4
3.4.1

Electrical Specifications

DC Electrical Specifications

Unless otherwise specified: V¢ = 2.7V to 5.5V; V| = 0.75V to 5.5V; EN = V¢; Coyr = 150pF + 2x 10pF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface specifications apply across the operating temperature range, -55°C to +125°C by production testing; over

a total ionizing dose of 75krad(Si) at 25°C with exposure at a low dose rate of <10mrad(Si)/s.

May 11, 2026
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Parameter Symbol Test Conditions Temperature | Min | Typl! Max | Unit
Power Supply
VCC Internal UVLO _ ) _ : _ o
Rising Threshold VCCyuvio R | VIN=3.3V; Vout = 0.5V; lgyT = 0A -55to +125°C | 2.54 2.62 2.69 \
VCC Internal UVLO _ ) _ : _ ) o
Falling Threshold VCCyviLo F VN = 3.3V; Voyt = 0.5V; Iyt = 0A 55t0 +125°C | 2.44 2.5 2.6 \
VCC UVLO Hysteresis VCCuyvio H - -55 to +125°C 90 115 140 mV
Vee = 2.7V, Viy = 0.75Y, oyt = 0A;
VCC Enabled Supply Vee =5.5V, Viy=5.5Y, _ +195°
Current lvee -3A < lour < 3A; EA+ = VREF_INT; 55 to +125°C 2.7 5 7 mA
BUF-IN = 1V
EN =0V; Ve = 5.5V; BUF-IN = 0V, o
IVCC SHDN1 _ -55 to +125°C 120 210 300 HA
VCC Disabled Supply B EA+ = VREF_INT
Current - OV - . - 1\
EN =0V; V¢ =5.5V; BUF-IN =1V, R
IVCCfSHDNZ EA+ = VREF_INT -55 to +125°C 310 690 1000 MA
EN = Vcc; V|N =3.3V; IOUT =0A; _ ° - -
VIN Supply Current IviN EA+ = VREF_INT 55 to +125°C 5 pA
VIN UVLO Rising VINyvLo R Vee =2.7V; BUF-IN = 1V; gyt = 0A -55to +125°C | 370 472 490 mV
VIN UVLO Falling VINyvLo F Ve = 2.7V; BUF-IN = 1V; Igyt = 0A -55to +125°C | 320 425 450 mV
VIN UVLO Hysteresis VINyvLo H - -55 to +125°C 10 47 70 mV
Reference Voltage
-565°C 495 500 505 mV
Vi\ = 3.3V; EA+ = VREF_INT +25°C 495 500 505 mV
VREF_INT Voltage VREF Established by Total Output Accuracy +125°C 4925 500 507.5 mv
specifications
+ o
25°C(Post | 4or5 | 500 | 507.5 | mv
Rad)
Error Amplifier
(EA-to EA+); Ve = 3.3V; V) =0.8Y; R )
EA+ = VREF_INT, loyt = 0A ¥25°C 22 0 22 mv
Error Amplifier VOS EA_VOS (EA- to EA+); 2.7V<V(c<5.5V;
0.75V<V|y<5.5V; EA+ = VREF_INT; ) o g}
-3A<IoyT<3A; Includes Regulator S5to+125°C | -2.2 0 22 | mv
Dead-Band
-55°C 250 600 850 pv
+25°C 300 600 900 uv
Change in Error Amp VOS from
Regulator Dead-Band DBand lout = -1MAt0 loyr = TmA +125°C 300 600 1000 Y,
+25°C (Post
Rad) 300 600 900 pv
EA+; EA- Input Bias . _ | EA+=EA-=0.5V; Vcc =3.3Y, ) o ) )
Current I_EA+; I_EA Vi = 3.3V 55 to +125°C 0.35 pA
R34DS0043EU0103 Rev.1.03 Page 8




ISL75055SLH Datasheet

Unless otherwise specified: V¢ = 2.7V to 5.5V; V|y = 0.75V to 5.5V; EN = V¢; Coyr = 150pF + 2x 10pF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface specifications apply across the operating temperature range, -55°C to +125°C by production testing; over
a total ionizing dose of 75krad(Si) at 25°C with exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol

Test Conditions

Temperature

Min

Typll]

Max

Unit

LDO VvOUT

Output Accuracy VOUT%

0.75V < V|y < 5.5V; EA+ = VREF_INT;,
Vout = 0.5V, 1.2V, 1.8V, 3.3V, -3A <
lout < 3A; Vout < Vee-1.5V; Vour<
V|N-0.25V for VOUT =0.5V; VOUT< V|N_
0.3V for all other Vot

-55°C

%

+25°C

%

+125°C

%

+25°C (Post
Rad)

%

Line Regulation VOUT NE

0.75V <V|y <5.5V; EA+ = VREF_INT;
Vour = 0.5V, 1.2V, 1.8V, 3.3V;

lout = 0A;

VOUT< Vcc-1 5V, VOUT < V|N-O.25V for
VOUT = 05V, VOUT < V|N-0.3V for all
other VOUT

-565 to +125°C

-0.16

0.16

%IV

Sourcing Load
Regulation

VouT_LoAD1

Vjy = 0.75V and 5.5V;
EA+ = VREF_INT; Vour = 0.5V, 1.2V,
1.8V, 3.3V,

0A< IOUT < 3A; VOUT < Vcc-1 5V;
VOUT < V|N-O.25V for VOUT = 05V,
VOUT < V|N-0.3V for all other VOUT

-55 to +125°C

-0.15

%/A

Sinking Load
Regulation

VouT LoAD2

Vin = 0.75V and 5.5V;

EA+ = VREF_INT, Vour = 0.5V, 1.2V,
1.8V, 3.3V;

-3A< IOUT < 0A; VOUT < Vcc-1 5V,
VOUT < V|N-O.25V for VOUT = 05V,
VOUT < V|N-O.3V for all other VOUT

-55 to +125°C

0.20

%/A

R34DS0043EU0103 Rev.1.03
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ISL75055SLH Datasheet

Unless otherwise specified: V¢ = 2.7V to 5.5V; V|y = 0.75V to 5.5V; EN = V¢; Coyr = 150pF + 2x 10pF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface specifications apply across the operating temperature range, -55°C to +125°C by production testing; over
a total ionizing dose of 75krad(Si) at 25°C with exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
Veg = 2.75- 5.5V,
V|y = BUF-IN = 2.5V; .
BUF-OUT = EA+; Vgur = EA-; -55 to +125°C | 1.237 1.25 1.263 \%
lout = 0A, lgyF-out = OMA
Veg = 2.75- 5.5V,
V| = BUF-IN = 2.5V, .
V_DDR BUF-OUT = EA+; Vot = EA-; -55 to +125°C | 1.237 1.25 1.263 \%
IOUT =-1Ato +1A, IBUF—OUT =0mA
VCC =275- 55V,
VN = BUF-IN = 2.5V; .
BUF-OUT = EA: Veur = EA- -5510 +125°C | 1.237 | 1.25 1263 | V
IOUT =-3Ato +3A, IBUF—OUT =0mA
V|y = BUF-IN = 1.8V;
BUF-OUT = EA+; Vout = EA-; -55 to +125°C | 0.891 0.9 0.909 Vv
lout = 0A, lgyF-out = OMA
V|y = BUF-IN = 1.8V;
V_DDR2 BUF-OUT = EA+; Vout = EA+; -55to +125°C | 0.891 0.9 0.909 Vv
IOUT =-1Ato +1A, IBUF—OUT =0mA
VN = BUF-IN = 1.8V;
Output Accuracy DDR BUF-OUT = EA+; Vout = EA~; -55to +125°C | 0.891 0.9 0.909 \Y
Configuration louT = -3Ato +3A, Igyr.ouT = OMA
VN = BUF-IN = 1.5V;
BUF-OUT = EA+; Vout = EA+; -55to +125°C | 0.742 0.75 0.758 Vv
lout = 0A, lgyr-out = OMA
Vy = BUF-IN = 1.5V;
V_DDR3 BUF-OUT = EA+; Vout = EA-; -55to +125°C | 0.742 0.75 0.758 \%
IOUT =-1Ato +1A, IBUF-OUT =0mA
VN = BUF-IN = 1.5V;
BUF-OUT = EA+; VouT = EA-; -55 to +125°C | 0.742 0.75 0.758 Vv
IOUT =-3Ato +3A, IBUF—OUT =0mA
V|n = BUF-IN = 1.35V;
BUF-OUT = EA+; Vout = EA-; -55to +125°C | 0.668 0.675 0.682 Vv
lout = 0A, lgyF-out = OMA
V|y = BUF-IN = 1.35V;
V_DDR3L BUF-OUT = EA+; Vout = EA+; -55to +125°C | 0.668 0.675 0.682 Vv
IOUT =-1Ato +1A, IBUF—OUT =0mA
VN = BUF-IN = 1.35V;
BUF-OUT = EA+; Vour = EA-; -55t0 +125°C | 0.668 | 0675 | 0.682 | V
IOUT =-3Ato +3A, IBUF-OUT =0mA
R34DS0043EUO0103 Rev.1.03 Page 10
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ISL75055SLH Datasheet

Unless otherwise specified: V¢ = 2.7V to 5.5V; V |y = 0.75V to 5.5V; EN = V¢; Coyr = 150uF + 2x 10pF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface specifications apply across the operating temperature range, -55°C to +125°C by production testing; over
a total ionizing dose of 75krad(Si) at 25°C with exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
Viy = BUF-IN = 1.2V;
BUF-OUT = EA+; Vour = EA-; 5510 +125°C | 0.594 | 0.6 0.606 | V
lout = 0A, lgyr-out = OMA
Viy = BUF-IN = 1.2V;
V_DDR4 BUF-OUT = EA+; VouT = EA-; -55to +125°C | 0.594 0.6 0.606 \%
IOUT =-1Ato +1A, IBUF-OUT =0mA
Vi = BUF-IN = 1.2V;
BUF-OUT = EA+; VouT = EA; -55to +125°C | 0.594 0.6 0.606 Vv
IOUT =-3Ato +3A, IBUF—OUT =0mA
V)n = BUF-IN = 3.3V;
BUF-OUT = EA+; Vout = EA-; -55to +125°C | 1.633 1.65 1.667 Vv
lout = 0A, lgyF-out = OMA
V)y = BUF-IN = 3.3V;
Qutput Accuracy DDR BUF3V3 | BUF-OUT = EA+; Vout = EA-; 55t0+125°C | 1.633 | 165 | 1.667 | V
Configuration (cont.) _ -
IOUT =-1Ato +1A, IBUF—OUT =0mA
V| = BUF-IN = 3.3V;
BUF-OUT = EA+; Vout = EA-; -55to +125°C | 1.633 1.65 1.667 \Y
IOUT =-3Ato +3A, IBUF-OUT =0mA
Vi = BUF-IN = 1.0V;
BUF-OUT = EA+; Vout = EA-; -55to +125°C | 0.495 0.5 0.505 \Y
lout = 0A, lgyr-out = OMA
Vi = BUF-IN = 1.0V;
BUF1VO0 BUF-OUT = EA+; Vout = EA-; -55 to +125°C | 0.495 0.5 0.505 \%
IOUT =-1Ato +1A, IBUF-OUT =0mA
Vi = BUF-IN = 1.0V;
BUF-OUT = EA+; VouT = EA; -55 to +125°C | 0.495 0.5 0.505 Vv
IOUT =-3Ato +3A, IBUF—OUT =0mA
IOUT = 3A, VOUT = 33V, V|N = 36V,
VCC Dropout Voltagel?! VCC_DO Ve =0.99 x Vgut + VCC_DO; -55 to +125°C - - 1.38 \%
BUF-IN = 1V; EA+ = VREF_INT
-55°C - 35 50 mv
+25°C - 46 60 mV
IOUT = 1A, VOUT = V|N - VlN_DO,
2.7V<Ve<5.5V; V) = 0.5V +125°C - 59 70 mv
+25°C (Post
Rad) - 46 60 mV
-55°C - 70 00 mV
VIN-VOUT Dropout +25°C - 92 10 | mv
Voltage VIN.DO | lour =2A Vour = Vin - VIN_DO; +125°C 119 140 v
_ <\ <E B\ /o = - m
LDO Configuration 2.TV<Veo<3.5V: Vin = 0.5V
+25°C (Post
Rad) - 92 110 mV
-55°C - 105 130 mv
+25°C - 139 170 mV
IOUT = 3A, VOUT = V|N - VlN_DO,
2.7V<V(e<5.5V; V) = 0.5V +125°C - 179 210 mV
+25°C (Post
Rad) - 139 170 mV
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ISL75055SLH Datasheet

Unless otherwise specified: V¢ = 2.7V to 5.5V; V |y = 0.75V to 5.5V; EN = V¢; Coyr = 150pF + 2x 10pF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface specifications apply across the operating temperature range, -55°C to +125°C by production testing; over
a total ionizing dose of 75krad(Si) at 25°C with exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
-55°C - 39 60 mV
Vee = 2.75V; BUF-IN = 2.5V; +25°C - 51 70 | mv
VINpoppra | Vin = 1.25V; +125°C - 65 80 mv
Vourt = Vin - VINpopDR: lout = 1A
+25°C (Post
Rad) - 51 70 mV
-55°C - 78 100 mV
Vee = 2.75V; BUF-IN = 2.5V; +25°C - 101 120 | mv
VINpoppre | Vin = 1.25V; Vout = Vi - VINpoDDR; +125°C - 129 150 mv
lout =2A
+25°C (Post
VIN-VOUT Dropout Rad) - 101 120 [ mv
Voltage
DDR Configuration -55°C - 17 140 mV
Ve = 2.75V; BUF-IN = 2.5V; +25°C - 152 180 | mv
VINpoppre | Vi = 1.25V; Voyt = ViN - VINDODDR: +125°C - 194 220 mv
lout = 3A
+25°C (Post
Rad) - 152 180 mV
-55°C - 37 60 mV
Ve = 2.7V; BUF-IN = 1.8V; +25°C - 48 70| mv
VINpoppr2a | Vin =0.9V; Vout = Vi - VINpopDR; +125°C - 62 80 mV
lour = 1A
+25°C (Post
Rad) - 48 70 mV
R34DS0043EU0103 Rev.1.03 Page 12
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ISL75055SLH Datasheet

Unless otherwise specified: V¢ = 2.7V to 5.5V; V|y = 0.75V to 5.5V; EN = V¢; Coyr = 150pF + 2x 10pF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface specifications apply across the operating temperature range, -55°C to +125°C by production testing; over
a total ionizing dose of 75krad(Si) at 25°C with exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
-55°C - 75 100 mV
Ve = 2.7V: BUF-IN = 1.8V; +25°C - 97 120 | mV
VINpoppr2s | ViN = 0.9V; Voyt = Vi - VINpoDDR; +125°C - 124 150 mv
lout =2A
+25°C (Post
Rad) - 97 120 mV
-55°C - 111 140 mV
Ve = 2.7V: BUF-IN = 1.8V: +25°C - 145 180 | mv
VINpobpr2c | Vin =0.9V; Vout = ViN - VINpoDDR +125°C - 187 220 mv
lout = 3A
+25°C (Post
- 14 1 \
Rad) 5 80 m
-55°C - 36 60 mV
Veg = 2.7V; BUF-IN = 1.5V; +25°C - 48 oo mv
VINpopprsa | ViN =0.75V; Voyt = V|N - VINpoppR: +125°C - 62 80 mV
lour = 1A
+25°C (Post
Rad) - 48 70 mV
-55°C - 73 100 mV
VIN-VOUT Dropout Veg = 2.7V; BUF-IN = 1.5V; ¥25°C - 9% 120 | mv
Voltage VINpoppras | ViN =0.75V; Vout = VN - VINpopDR: +125°C - 123 150 mV
DDR Configuration lout = 2A
+25°C (Post
Rad) - 96 120 mV
-55°C - 110 140 mV
Ve = 2.7V; BUF-IN = 1.5V; +25°C - 144 180 | mv
VINpopprac | Vi =0.75V; Vour = Vi - VINpopDR: +125°C - 185 220 mV
lout = 3A
+25°C (Post
Rad) - 144 180 mV
-55°C - 36 60 mV
Vg = 2.7V; BUF-IN = 1.35V; ¥25C - 48 L
VINpoppRraLa | Vin = 0.675V; +125°C - 61 80 mv
Vout = Vin - VINpoppr; lout = 1A
+25°C (Post
Rad) - 48 70 mV
-55°C - 73 100 mV
Ve = 2.7V; BUF-IN = 1.35V; +25°C - 95 120 | mv
VINpoppraLe | Vin = 0.675V; +125°C - 123 150 mv
Vourt = Vin - VINpopDR: lout = 2A
+25°C (Post
Rad) - 95 120 mV
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ISL75055SLH Datasheet

Unless otherwise specified: V¢ = 2.7V to 5.5V; V|y = 0.75V to 5.5V; EN = V¢; Coyr = 150pF + 2x 10pF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface specifications apply across the operating temperature range, -55°C to +125°C by production testing; over
a total ionizing dose of 75krad(Si) at 25°C with exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
-55°C - 109 140 mV
Vee = 2.7V; BUF-IN = 1.35V; +25°C - 143 180 | mV
VINpoppraLe | Vin = 0.675V; +125°C - 184 220 mvV
Vourt = Vin - VINpopDR: lout = 3A
+25°C (Post
Rad) - 143 180 mV
-55°C - 36 60 mV
Ve = 2.7V; BUF-IN = 1.2V +25°C - 47 70 mv
VINpoDDR4A YIN = 0-&\\/2 Vout = Vin - VINpopDR: +125°C - 61 80 mv
ouT =
+25°C (Post
VIN-VOUT Dropout Rad) - 47 70 mv
Voltage
DDR Configuration -55°C - 72 100 mV
Ve = 2.7V; BUF-IN = 1.2V *+25°C - 95 120 | mv
VINpoDDR4B YIN = 0'262/; Vout = Vin - VINpopDR: +125°C - 122 150 mv
ouT =
+25°C (Post
Rad) - 95 120 mV
-55°C - 108 140 mV
Ve = 2.7V; BUF-IN = 1.2V *+25°C - 142 180 | mV
VINpopDR4c YIN = 0'3?5\\/; Vout = Vin - VINpopDR: +125°C - 183 220 mv
ouT =
+25°C (Post
Rad) - 142 180 mV
OCPHygn | pouT ~ Vi Vi =2V Voo = 27V, 550 +125°C | 27 | 3.0 35 | A
Adjustable OCP; OCP-SRC =
Sourcing — OV- — o\ - .
OCP+ 0w KOUT OV'_\QB‘I(QZV’ Ve =2.7V; -55to +125°C | 0.15 0.3 0.6 A
OCP-SRC =
OCP-an | poUT T VYN 2V Voo = 2.7V, 5510 +125°C | 3.5 | -3.0 27 | A
Adjustable OCP; OCP-SNK =
Sinking — 1\ — o\ - .
OCP-_ ow KOUT W’_\QSKQZV’ Ve =2.7V; -55to +125°C | -0.6 0.3 -0.15 A
OCP-SNK =
Internal OCP; Sourcing OCP+ \éOUT - ov;_\g,g= 2ViVec =27V, 5510 +125°C | 3.3 4 5.0 A
OCP-SRC =
Internal OCP; Sinking OCP- KOUT - 1v;_\6.5 =2ViVoc =27V, 5510 +125°C | -5.0 4.1 -3.3 A
OCP-SNK =
Over-Temperature oTPR |- - . 165 - | ec
Protection; Rising
Over-Tem.perature . OTP_H ) ) ) 10 ) oc
Recovery; Hysteresis
Buffered Reference
Buffer Input Voltage BUF-IN - -55 to +125°C 1.0 - 3.3 Vv
Buffer Input Resistance BUF_R BUF-IN = 1V -55 to +125°C 1.5 - 25 MQ
E‘Sfifs; Input UVLO; BUFyLoR \C/%CN;ZJY;VV'N =33V, 5510 +125°C | 0.75 | 0.78 0.82 Vv
=Vce
E:E‘;rg'”p“t UVLO; BUFvLoF \é%CN;zC;Y;VV'N =33V, 55t0+125°C | 0.72 | 0.76 0.78 Vv
=Vce
R34DS0043EU0103 Rev.1.03 il‘ltel" .Iw Page 14
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ISL75055SLH Datasheet

Unless otherwise specified: V¢ = 2.7V to 5.5V; V |y = 0.75V to 5.5V; EN = V¢; Coyr = 150pF + 2x 10pF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface specifications apply across the operating temperature range, -55°C to +125°C by production testing; over
a total ionizing dose of 75krad(Si) at 25°C with exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
Buffer Input UVLO; o
Hysteresis BUFyvLoH - -55 to +125°C 10 23 50 mV
As a percentage of BUF-IN; 1.0V <
Buffer Output Voltage BUF-OUT BUF-IN < 3.3V, -55to +125°C | 49.5 50 50.5 %
-10mA < lBUF—OUT <10mA
BUF-OUT Voltage 1.0V < BUF-IN < 3.3V; -10mA < Igyf. ) o )
Tolerance to BUF-IN BUFOUTroL | < 10mA SSto+125°C | -5 S mv
BUF-OUT = 0V; V|y = Ve = 2.7V,
Ei‘;:fiirsoo‘;tfcli‘; Current BUFours | BUF-IN = 1.2V: Vjy = Vg = 5.5V; 5510 +125°C | 15 20 27 mA
' 9 BUF-IN = 3.3V
BUF-OUT = VCC; VlN = VCC = 27V,
Ei‘;:if,rs?:;?n“t Current BUFour. | BUF-IN = 1.2V: 5510 +125°C | 27 -20 45 | mA
' 9 VN = Vee = 5.5V; BUF-IN = 3.3V
ENABLE Pin
Epgble Threshold; EN_R VRE_F_INT_rlsmg (200mV); 5510 +125°C | 1.05 11 115 Vv
Rising VN =Vee = 3.3V
Enable Threshold; VREF_INT falling (200mV); ) R
Falling EN_F Vi = Vg = 3.3V 55to +125°C | 0.9 0.98 1.1 \
Enable Threshold; EN_H - 5510 +125°C | 10 128 160 | mv
Hysteresis -
Enable Propagation EN = 0V to 5V; EN rising edge to
Dot Risi: 9 EN_PDR | VREF_INT = 450mV; 55t0+125°C | 60 105 130 us
Y 9 V|N = VCC = 33V, CVREF_lNT =100nF
Enable Propagation EN =5V to 0V; EN falling edge to
Delay: Fallig 9 EN_PDF VREF_INT = 450mV; -55 to +125°C 4 6.2 8 us
Y 9 V|N = VCC = 33V, CVREF_|NT =100nF
Enable Input Leakage I_EN EN =5.5V -55 to +125°C - 0.5 1 MA
Soft-Start
Soft-Start Current I_SS SS=0V; V)N =Vgc =3.3V -55 to +125°C 17 20 25 pA
Soft-Start Done _ _ : _ o
Threshold SS_Done ViN = Vec = 3.3V, PG =2V -55t0 +125°C | 1.65 2.08 2.6 \Y
Soft-Start Clamp _ _ o
Voltage SS_Clamp Vin = Ve = 3.3V -55t0 +125°C | 2.5 3 3.5 \
SS Pin Discharge R_SS SS=1V;EN=0;Vjy=Vec =33V | -55t0+125°C | 8 15 22 Q
Resistance
R34DS0043EU0103 Rev.1.03 Page 15
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ISL75055SLH Datasheet

Unless otherwise specified: V¢ = 2.7V to 5.5V; V|y = 0.75V to 5.5V; EN = V¢; Coyr = 150pF + 2x 10pF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface specifications apply across the operating temperature range, -55°C to +125°C by production testing; over
a total ionizing dose of 75krad(Si) at 25°C with exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
Power Good
VN = Ve = 3.3V; EA- as a % of EA+;
PG Overvoltage EA+=0.5V
- + ° o
Threshold; Rising PG_OVR (Ramp EA-, PG = 2V falling, 5510 +125°C 107 m 14 %
RPG =10kQ)
PG Overvoltage VN = Ve = 3.3V; EA- as a % of EA+; o o
Hysteresis PG_OVH EA+ = 0.5V -55to +125°C 1.5 3.9 5 %
VN = Vec = 3.3V; EA- as a % of EA+;
PG Undervoltage EA+=0.5V
- + ° 0,
Threshold; Falling PG_UVF (Ramp EA-, PG = 2V falling, 9510 +125°C 87 89 9 %
Rpg =10kQ)
PG Undervoltage ViN=Vcc =33V, EA-asa % of EA+; | o o
Hysteresis PG_UVH EA+ = 0 5V 55 to +125°C 1.5 42 5 %
PG Output Low Voltage | PG_LOW 'E—,\F; ¢ ;\/1 mA; Vin = Vee = 2.7V, 5510 +125°C | - 0.03 0.4 v
PG Leakage Current PG_LEAK | VN=Voc =8.8V,PG =85V, Vourin | goio 410500 | - - 0.01 bA
regulation
D VN = Ve = 2.7V; EA-rising edge ) o
PG Delay; Rising PG_PDR | (05v) to PG Rising (89% of V) 55to+125°C | S 6.4 8 us
. . VN = Ve = 2.7V; EA- falling edge ) o
PG Delay; Falling PG_PDF (0.4V) to PG Falling (89% of Vo) 55 to +125°C | 0.75 1.04 1.25 us
CONFIG Pin - VOUT and BUF-OUT Discharge
) Vin = Vee = 2.7V; EN=0V; Rising ) o
CONFIG Pin Threshold CFIG_R Threshold when Voyr falls to 0.8V 55t0 +125°C | 1.05 1.1 1.15 \
CONFIG Pin Hysteresis CFIG_H - -55 to +125°C 90 106 140 mV
: . BUF-IN = 0.5V; V| = V¢ = CONFIG =
BUF-OUT Discharge BUF-OUT_ & | 2.7V; BUF-OUT sinking current = 55t0+125°C | 9 17 29 Q
Resistance
10mA
VOUT Discharge EN=0V; V|y=Vcc =CONFIG =2.7V; o
Resistance VOUT_R VOUT sinking current = 20mA -55 10 +125°C 3 6.5 12 Q

1. Typical values are at 25°C and are not guaranteed.

2. VCC dropout is defined by the difference Vc-Voyt Where the regulated Vot voltage produces a 1% drop in Vgyr from its nominal value
established when VCC'VOUT>VCC_DO'

3.4.2

AC Electrical Specifications

Unless otherwise specified: EN = Vg; Coytr = 2x150uF + 0.1uF; Tp = 25°C.

Parameter Symbol Test Conditions | Min | Typl] ‘ Max | Unit
VOUT PSRR

. . VCC = 33V, V|N = 15V, VOUT = 05V, IOUT =3A

VCC PSRR; Sourcing PSSRVGCH | \/gpe £(VCC) = 150mVp.p; Frequency = 100kHz 66 dB
CeiL: VCC = 33V, VlN = 15V, VOUT = 05V, IOUT =-3A

VCC PSRR; Sinking PSSRVCC- | Vo o £(VCC) = 150mVp.p; Frequency = 100kHz n dB
i . VCC = 33V, V|N = 15V, VOUT = 05V, IOUT =3A

VIN PSRR; Sourcing PSSRy N+ VappLe(VIN) = 150mVp.p: Frequency = 100kHz 60 dB
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ISL75055SLH Datasheet

Unless otherwise specified: EN = V¢; Coyt = 2x150uF + 0.1uF; Tp = 25°C. (Cont.)

Parameter Symbol Test Conditions Min | Typ['l | Max | Unit
L VCC = 33V, VlN = 15V, VOUT = 05V, IOUT =-3A
VIN PSRR; Sinking PSSRVIN- | \/2 e (VIN) = 150mVp.p; Frequency = 100kHz 87 dB
VOUT Noise
. VCC = 33V, V|N = 15V, VOUT = 05V, IOUT = 3A,
VOUT RMS Noise BW = 10Hz < f < 100kHz; EA- = OUT 228 HVRms
1. Typical values are at 25°C and are not guaranteed.
3.5 Operation Burn-In Deltas
Table 1. Burn-In Deltas
Parameter Test Conditions Min Max Unit
VCC = 5.5V, VIN = 5.5V, EA+ = VREF; BUF-IN = 1V;
VCC Enabled Supply Current 3A < IOUT < 3A -0.645 0.645 mA
2.7V <VCC <5.5V; 2.7V < VIN < 5.5V,
VREF Voltage VOUT = 0.5V, I0UT = 1mA 5 ! mv
o (EA- to EA+); 2.7V <VCC < 5.5V; )
Error Amplifier VOS 0.75V < VIN < 5.5V; EA+ = VREF; -3A < IOUT < 3A 0.88 0.88 mv
) . 2.7V <VCC <5.5V; VIN=0.5V;
VIN-VOUT Dropout Voltage LDO Configuration VOUT = VIN-VIN_DO: IOUT = 3A -14.5 14.5 mV
) . VCC = 2.75V; BUF-IN = 2.5V; VIN = 1.25V;
VIN-VOUT Dropout Voltage DDR Configuration VOUT = VIN - VINDODDR; IOUT = 3A -15.5 15.5 mV
As a percentage of BUF-IN; 1.0V < BUF-IN < 3.3V, o
Buffer Output Voltage -10mA < IBUF-OUT < 10mA -0.1 0.1 %
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ISL75055SLH Datasheet

4. Typical Performance Graphs

VCC = 33V, V|N = 33V, COUT =2x1 50|JF Tantalum, 0.1 |JF ceramic, CSS =10nF, CBUF-lN = 1|JF, RBUF-|N =1kQ, TA= +25°C, unless otherwise

stated.
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Figure 7. Output Voltage vs Output Current; DDR
(BUF-IN = 2.5V)
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Figure 11. Output Voltage vs Output Current; DDR4
(BUF-IN = 1.2V)
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Figure 10. Output Voltage vs Output Current; DDR3L
(BUF-IN = 1.35V)
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Figure 12. BUF-OUT Voltage vs BUF-OUT Current; DDR
(BUF-IN = 2.5V)
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ISL75055SLH Datasheet

VCC =3.3V, VlN = 33V, COUT =2x1 50|JF Tantalum, 0.1 |JF ceramic, CSS =10nF, CBUF-lN = 1|JF, RBUF-lN =1kQ, TA= +25°C, unless otherwise
stated. (Cont.)
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Figure 17. BUF-OUT/BUF-IN Percentage vs BUF-OUT

Current; DDR (BUF-IN = 2.5V)

0.752

T T T
07515 e 125C e O5C  emmm -55C L

0.751

N

0.7505

X\

0.75

0.7495

0.749

BUF-OUT Voltage (V)

0.7485

0.748

-0.015 -0.01 -0.005 0 0.005 0.01 0.015

BUF-OUT Current (A)

Figure 14. BUF-OUT Voltage vs BUF-OUT Current; DDR3
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Figure 16. BUF-OUT Voltage vs BUF-OUT Current; DDR4
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ISL75055SLH Datasheet

VCC = 33V, VlN = 33V, COUT =2x1 50|JF Tantalum, 0.1 |JF ceramic, CSS =10nF, CBUF-lN = 1HF, RBUF-lN =1kQ, TA= +25°C, unless otherwise
stated. (Cont.)
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Figure 19. BUF-OUT/BUF-IN Percentage vs BUF-OUT Figure 20. BUF-OUT/BUF-IN Percentage vs BUF-OUT
Current; DDR3 (BUF-IN = 1.5V) Current; DDR3L (BUF-IN = 1.35V)
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Figure 21. BUF-OUT/BUF-IN Percentage vs BUF-OUT Current; DDR4 (BUF-IN = 1.2V)

Figure 22. Startup with Soft-Start; DDR Mode Figure 23. Shutdown; DDR Mode, Config High
(ViN = BUF-IN = 1.2V, V¢ = 2.7V, EA+ = BUF-OUT, (ViN = BUF-IN = 1.2V, V¢ = 2.7V, EA+ = BUF-OUT,
VOUT =0.6V, IOUT = OA) VOUT =0.6V, IOUT = OA)
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ISL75055SLH Datasheet

VCC = 33V, VlN = 33V, COUT = 2X150HF Tantalum, 0.1 |JF ceramic, CSS = 10nF, CBUF-|N = 1HF, RBUF-|N = 1kQ, TA= +25°C, unless otherwise

stated. (Cont.)

Tbase 2004 Ynigav euy

Figure 24. Shutdown; DDR Mode, Config Low
(Vin = BUF-IN = 1.2V, V¢ = 2.7V, EA+ = BUF-OUT,
VOUT = 0.6V, IOUT = OA)

Figure 26. Shutdown; LDO Mode, Config High
(Vi = 3.6V, Ve = 5.5V, EA+ = VREF_INT, Vour = 1.8V,
loyt = 0A)

SR

Figure 28. Load Transient Response; DDR4
(Vin = BUF-IN = 1.2V, V¢ = 2.7V, Load step = -3A to +3A)

Figure 25. Startup with Soft-Start; LDO Mode (V|5 = 3.6V,
Ve = 5.5V, EA+ = VREF_INT, Vgut = 1.8V, lgyt = 0A)

YouT™|

Figure 27. Shutdown; LDO Mode, Config Low
(Vi = 3.6V, Ve = 5.5V, EA+ = VREF_INT, Vour = 1.8V,
lout = 0A)

e T

Figure 29. Load Transient Response; DDR3
(Vin = BUF-IN = 1.5V, VCC = 2.7V, EA+ = BUF-OUT. Load
Step = -3A to +3A)
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VCC = 33V, VlN = 33V, COUT = 2X150pF Tantalum, 0.1 |JF ceramic, CSS =10nF, CBUF-lN = 1HF, RBUF-lN =1kQ, TA= +25°C, unless otherwise
stated. (Cont.)

'

| - - H

Figure 30. Load Transient Response; 1.8V LDO Figure 31. Load Transient Response; 1.8V LDO
(ViN = 3.6V, Ve = 5.5V, EA+ = VREF_INT, (Vin = 3.6V, Ve = 5.5V, EA+ = VREF_INT,
Load Step =0 to +3A) Load Step = 0A to -3A)

Figure 32. Overcurrent Limit Response; DDR4 - Sinking Figure 33. Overcurrent Limit Response; DDR4 -
(Vin = BUF-IN = 1.2V, V¢ = 2.7V) Sourcing (Vjy = BUF-IN = 1.2V, V¢ = 2.7V)
10 16.0 ‘ ‘ ‘
14.0 | e \/IN=5.5V, VCC=5.5V ,
< ——VIN=3.3V, VCC=3.3V /
3 [
1 2120 1 ——viN=27v,vcc=2.7v /
< 9 10.0 /
~ 3 /
§ > 8.0 /
3 0.1 £ 60 PP -
' : 2 40 .
Sourcing S
e Sinking 2.0
0.01 0.0
1 10 100 -100 -50 0 50 100 150
Resistance (kQ) Temperature (°C)
Figure 34. Overcurrent Protection Limit vs OCP Resistor Figure 35. VIN Supply Current (EN = V¢,

EA+ = VREF_lNT, VOUT = 05V, IOUT = OA)
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VCC = 33V, VlN = 33V, COUT =2x1 50|JF Tantalum, 0.1 |JF ceramic, CSS =10nF, CBUF-lN = 1HF, RBUF-lN =1kQ, TA= +25°C, unless otherwise

stated. (Cont.)
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Figure 36. Bode Plot; DDR4
(Vin =BUF =N = 1.2V, V¢ = 3.3V, EA+ = BUF-OUT)
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Figure 38. Bode Plot; DDR4 Light Load
(ViN =BUF =IN =1.2V, V¢ = 3.3V, EA+ = BUF-OUT)
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Figure 40. PSRR; 0.5V LDO
(VIN = 1-5Vs VCC = 3-3V, VOUT = 0.5\/)
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Figure 37. Bode Plot; 1.2V LDO
(Vin = 3.3V, Ve = 3.3V, EA+ = VREF_INT,
Court = 1%330pF)
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Figure 39. Bode Plot; 1.2V LDO Light Load
(Vin = 3.3V, V¢ = 3.3V, EA+ = VREF_INT,
Court = 1x330pF)
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Figure 41. Noise; LDO Mode
(Vee = 2.7V, or 5V for Voyt = 3.3V, lgyT = 1A Sourcing)
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5. Functional Description

The ISL75055SLH is a radiation hardened 0.75V to 5.5V input, 3A sourcing and sinking low dropout linear
regulator designed for powering the VTT termination rail of DDR memory modules or as a high performance
general purpose point-of-load regulator. A buffered reference amplifier provides an accurate VREF reference
supply for the DDR. Individual adjustable overcurrent protection (OCP) for sourcing and sinking allows the current
limit of the LDO to be configured down to 300mA.

The ISL75055SLH features external error amplifier inputs to set VDDQ/2 as the reference voltage in DDR
applications. It also features an internal 0.5V reference for standard LDO applications. Separate VCC bias and
LDO VIN pins, combined with a very low dropout allows minimal internal losses while maintaining highly accurate
output regulation.

5.1 LDO Architecture

The ISL75055SLH LDO provides both sourcing and sinking capabilities through the implementation of an NMOS
power stage. The device is capable of 3A sourcing and 3A sinking for VTT termination rails in DDR memory.
Highly accurate output voltage regulation is made possible through a low offset voltage error amplifier with a dead
band of only 600uV. This makes the ISL75055SLH ideal for VTT rails in DDR4 applications with stringent output
voltage specs.

The error amplifier achieves very low dead band crossover and achieves very fast transition times when moving
between sourcing and sinking regulation, which results in a faster transient response and reduces the output
capacitance required. For configurations where the error amplifier is operating with unity gain, such as DDR
mode, the dead band is 600uV typical. For standard LDO applications, the dead band is amplified with Vq,1/0.5V

ratio due to feedback gain.

The LDO also features an internal buffer that is accessible using the BUF-IN and BUF-OUT pins. This buffer
provides a fixed output of BUF-IN/2 to generate the VTT reference voltage of VDDQ/2 in DDR applications.

An internal 500mV voltage reference is also implemented to allow for the flexibility required in programming the
output voltage for standard LDO applications.

Separate from the main LDO input VIN, a VCC bias rail powers the gate drive and internal circuitry enabling the
LDO to achieve very low dropout. The VIN to VOUT and VCC to VOUT headroom determine the regulator dropout
voltage.

5.2 Error Amplifier Inputs

The ISL75055SLH provides pins for both the inverting (EA-) and non-inverting (EA+) inputs to the error amplifier.
The dedicated EA+ pin configures the part for either DDR or standard LDO configurations. In the DDR
configuration, BUF-OUT is used as the input to EA+, providing BUF-IN/2 as the reference voltage. In the standard
LDO configuration, VREF_INT is used as the input to EA+, providing a fixed 500mV reference voltage.

The EA- pin is used for the output voltage feedback that is compared to the reference voltage on EA+. For the
DDR configuration, EA- should be connected directly to VOUT at the required output voltage regulation sense
point. For standard LDO configurations where Vo1 = 0.5V, EA- is similarly connected directly to VOUT. For all
other LDO mode output voltages greater than 0.5V, the output voltage is set by a feedback resistor divider
between VOUT, EA-, and AGND. Feedback resistor selection is described in more detail in LDO Output Voltage.

5.3 LDO Fault Protection
The ISL75055SLH features protection for undervoltage, overvoltage, over-temperature, and overcurrent.

Both the VCC and VIN inputs are protected by undervoltage lockout (UVLO). If both inputs are not above their
respective UVLO thresholds of 2.62V typical for VCC rising and 472mV typical for VIN rising, the LDO is disabled.

Output undervoltage and overvoltage protection is implemented by monitoring the EA- voltage as a percentage of
EA+. When the EA- voltage rises above PG overvoltage threshold or falls below the PG undervoltage threshold,
PG is pulled low.
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Overcurrent protection is implemented through current sensing in both the sourcing and sinking paths. When the
source or sink current reaches the current limit threshold, the output is forced into constant current regulation.
Sourcing and sinking OCP are independently resistor adjustable from 300mA to 3A typical, or tie OCP pins to
GND for 4A typical sourcing limit and 4.1A typical sinking limit.

The die junction temperature is monitored internally. When the internal temperature reaches 165°C (typical), the
LDO output is disabled. After the internal temperature falls below 155°C (typical), the device resumes normal
operation. To determine the expected temperature rise of the device from ambient to junction or case to junction,
calculate power dissipation using Equation 1 and Equation 2. While sourcing the voltage drop across the pass
device is the difference in V|y and V1. While sinking, the voltage drop across the pass device is the difference in

Vout and PGND voltage, which is typically OV.
Sourcing LDO power dissipation:

(EQ.1)  Psrc = (Vin—Vour) *lourt

Sinking LDO power dissipation:

(EQ.2)  Pgnk = Vour*lout

Using the greater of the sinking/sourcing power dissipations (Pp,5x), the maximum expected ambient temperature
(Tamax)> @and the maximum junction temperature (T ,,,5x) Use Equation 3 to calculate the required thermal
impedance to meet the worst-case operating conditions.

_ Tymax ~ TAmax

0
JAmax
Pmax

(EQ. 3)

To avoid thermal shutdown, ensure the specified 64 is less than the calculated 8 5max- The 8,4 value used must
take into account copper area, airflow, and use of heatsinks in a given system.

5.4 CONFIG Pin

The CONFIG pin enables and disables the active discharge feature of VOUT and BUF-OUT. When CONFIG is
above the rising threshold, typically 1.1V, active discharge is enabled. CONFIG can be tied to VCC to set it high.
When CONFIG is below the typical value of 1V, the active discharge is disabled. CONFIG can be tied to GND to
set it low.

Both the VOUT and BUF-OUT discharge circuits are comprised of an NMOS FET that is turned on when
discharge conditions are met. For VOUT, discharge occurs when EN falls low and disables the LDO. For
BUF-OUT, discharge occurs when BUF-IN falls below its UVLO threshold.

5.5 Enable

The EN pin enables and disables the LDO output. When EN is above the Enable Threshold; Rising (1.1V typical),
the LDO is enabled. When EN falls below the Enable Threshold; Falling (0.98V typical), the LDO is disabled.

EN also controls the biasing of the internal voltage reference, VREF_INT. When the EN rising/falling thresholds
are met, there is a delay to VREF_INT turning on/off. This is shown as Enable Propagation Delay; Rising and
Enable Propagation Delay; Falling in DC Electrical Specifications.

Tie EN to VCC if an external enable control is not required.

The EN signal falling below the enable threshold also results in VOUT discharge when the discharge function is
enabled using the CONFIG pin.

Note: The buffer output (BUF-OUT) is independent of EN and is active when BUF-IN and VCC are above their
respective UVLO thresholds.
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5.6 Soft Start

Soft start is implemented by placing a capacitor on the SS pin. This functionality reduces inrush current and
provides a smooth Vo 1 ramp during startup. Vot starts to ramp when the SS voltage is greater than a typical

value of 20mV to overcome the offset of the error amplifier. SS charges to the soft-start done threshold, typically
2.08V, at which point PG is released. Vgt tracks the SS voltage until SS is greater than the EA+ voltage. SS is

clamped to a typical voltage of 3V.

During the fault conditions (undervoltage, overvoltage, or over-temperature), SS discharges so that soft start can
re-initiate as part of fault recovery. SS also discharges when EN is low.

The error amplifier uses the lower of SS and EA+ voltage as the non-inverting reference for regulation.

6. Application Information

6.1 Power Supply Biasing

The VIN pins function as the power supply input. A minimum input voltage of 0.75V or Vot + VIN_po is required

on VIN for regulation. The maximum recommended operating voltage on VIN is 5.5V. The input capacitor should
be selected to avoid VIN drooping below dropout voltage during load transients. VIN transient performance is also
dependent on system factors such as the input supply bulk capacitance, distance from the LDO, and transient
performance. Renesas recommends using a 150pF tantalum capacitor and two 10uF ceramic capacitors on VIN.
Additional ceramic capacitors can be placed on VIN for high frequency noise filtering.

A bias supply is required on VCC to provide biasing to internal circuitry. The minimum VCC supply voltage is 2.7V
or 1.5V greater than the target output voltage to provide headroom for the VCC dropout voltage of 1.4V. The
maximum recommended operating voltage on VCC is 5.5V. A 1uF capacitor is required on VCC and should be
placed near the device pin.

6.2 Soft-Start Capacitor

Based on the typical soft-start current of 20uA, a soft-start capacitance can be chosen for a given EA+ rise time
using Equation 4. This equation is used because Vgt tracks the SS ramp until it exceeds the EA+ voltage.

laa xt
(EQ.4) . — .8S*'ss
§s EA+

where:

= Cggis the soft-start capacitor value.

= lggis the soft-start current.

= tggis the soft-start time.

= EA+ is the voltage on the non-inverting input of the error amplifier.

Vour is equal to EA+ in DDR configuration. In standard LDO configuration where a resistor divider is used to set
the output voltage, Vo is scaled to EA+ based on the resistor divider.

Cour is charged up to VgouT in tgs, resulting in an inrush current that can be calculated using Equation 5:
Although the supply is in regulation, PG is not active until SS reaches the soft-start done threshold of 2.08V
typical.

Vv
_ ouT
(BQ-5)  1,\rush = Cout* tos
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6.3 Buffer Input and Output for DDR Applications

In DDR applications, the VDDQ rail is typically used as the LDO input supply, VIN. Because DDR memory power
supplies specify VTT as VDDQ/2, the internal buffer on the ISL75055SLH generates the VTT reference voltage.
For applications where VDDQ is tied to both VIN and BUF-IN, Renesas recommends placing an RC low pass filter
of 1kQ and 1uF between the VIN and BUF-IN pins. This filter mitigates SETs and transients on the input supply so
that the BUF-IN voltage is stable.

A minimum 1uF capacitor is recommended on BUF-OUT for SEE mitigation. The buffer output is independent of
the EN pin. BUF-OUT is active if BUF-IN and VCC UVLO thresholds are met.

6.3.1 Buffer Input Range for EA+

To guarantee soft-start functionality, the recommended maximum input to BUF-IN is 3.3V when BUF-OUT is
connected to EA+. The resulting BUF-OUT voltage of 1.65V, is equal to the minimum Soft-Start Done Threshold
specified in DC Electrical Specifications. While BUF-IN is rated for voltages up to the VCC voltage, there are
reasons to avoid voltages greater than 3.3V, when BUF-OUT is used as the reference voltage to EA+. When BUF-
OUT is greater than Soft-Start Done Threshold, PG timing is affected since PG functionality becomes active
before the supply reaches its regulation point, removing any delays. Additionally, the minimum soft-start clamp
voltage is 2.5V. This means that for BUF-IN voltage greater than 5V (or EA+ greater than 2.5V), full regulation is
not reached since the lowest of SS and EA+ is used for the error amplifier reference and the SS voltage is used as
the regulation point.

6.3.2 VREF_INT for Standard LDO Applications

VREF_INT is the output of the internal 500mV voltage reference. VREF_INT becomes active when both VCC
UVLO and EN rising thresholds are met. A minimum bypass capacitance of 0.1uF should be placed on this pin.
For standard LDO applications, VREF_INT is used as the input to the error amplifier non-inverting input (EA+),
where it acts as a voltage reference allowing for the LDO output to be programmed down to 0.5V.

6.4 LDO Output Voltage

In DDR applications, where BUF-OUT is used as the input to EA+, connect EA- directly to VOUT at the point of
load (PolL) for VTT rail regulation. Under this configuration, output voltage is regulated to BUF-IN/2.

In a standard LDO application where VREF _INT is used as the input to EA+, a resistor divider placed from VOUT
to EA- sets the output voltage. Use Equation 6 to determine the required resistors for a target output voltage. For
supplies that require an output voltage of 0.5V, a resistor divider is not required and EA- can connect directly to
VOUT at the point of load.

R
EQ. 6 _ FBT
(EQ-6) v ;= VREF_INTx(1 +RFBBJ

where:
= Rgpgt is the top feedback divider resistor.
= Rpggg is the bottom feedback resistor divider.

For applications where Vo7 is set through a resistor divider between VOUT and EA-, the dead band

proportionally scales to the gain from EA+ to VOUT. The increase in dead band voltage from feedback loop gain
increases the delta of the regulation set point as the linear regulator transitions from sourcing to sinking current.

6.5 Output Capacitance

Recommended output capacitance depends on whether the device is operating in a DDR or standard LDO
configuration. In DDR mode, where the control loop is operating with unity gain, Renesas recommends using two
150uF/15mQ Tantalum Polymer capacitors in parallel to achieve loop stability. Additionally, place a 4.99kQ resistor
between the output and EA- pin. This resistor creates a pole at the target frequency of 1.5MHz with the internal
capacitance on the EA- node.
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In LDO mode, where additional loop gain is introduced by the feedback resistor divider, Renesas recommends
using a single 330uF/25mQ Tantalum Polymer capacitor to achieve loop stability.

Place Tantalum Polymer capacitors near the device VOUT and PGND pins to minimize effects of ESR and ESL.
Additional ceramic capacitors are not necessary for stability. If used for high frequency decoupling, place a 0.1uF
capacitor near the PoL.

Bench evaluations were performed with the T530X157M016ATE015, 150uF/15mQ ESR capacitor for DDR mode
and the T541X337M016AH6520, 330uF/25mQ capacitor for LDO mode. Stability should be validated using a
bode plot and load transient analysis in the end application.

6.6 Power Good (PG)

The PG pin is an open-drain output and requires a pull-up resistor to VCC. Renesas recommends placing a 10kQ
resistor between PG and VCC.

PG pulls low during output overvoltage, undervoltage, and over-temperature conditions. PG is also low when SS
is below the soft-start done threshold.

6.7 Adjustable Source and Sink Current Limit

The current limit can be programmed individually for both sourcing and sinking paths. A resistor to AGND from the
OCP-SRC pin (sourcing) and OCP-SNK pin (sinking) sets the current limit. When the OCP pins are connected
directly to AGND, the maximum limit of sourcing (4A typical) and sinking (4.1A typical) are set internally.

Renesas recommends using a maximum OCP resistor value of 30kQ, which equates to a minimum
sourcing/sinking current limit of 300mA. Use Equation 7 to calculate the OCP resistance based on target current
limit. Figure 34 shows a typical curve for current limit vs OCP resistance in both the sinking and scouring direction.
OCP resistor values above 30kQ further reduce the current limit, but accuracy of the threshold becomes degraded
and is not recommended.

_ 9000[mA x kQ]
(EQ.7)  Rggp = =

OCP
where:

= Rocp is the sinking or sourcing OCP resistance in kQ.
= lpocp is the target sinking or sourcing current limit in mA.

6.8 Recommended PCB Layout

PCB layout is critical for optimizing LDO performance. See Figure 42 for a recommended layout.

= Place bulk output capacitors as close as possible to the VOUT pins. Ensure the VOUT plane is wide enough to
handle 3A of current.

= Connect EA- to VOUT at the point of load to avoid inaccuracies in output voltage sensing. When a resistor
divider is used for setting the output voltage, place the resistors near the EA- pin to prevent noise coupling to
the high impedance EA- trace.

= Place bypass capacitors on VREF_INT, VCC, BUF-IN, and BUF-OUT near the respective pins.

= Tie both VIN EPADU and PGND EPADL to large planes to maximize thermal dissipation from the package to
the PCB. Additionally, place thermal vias in the pad to transfer heat to other PCB layers.
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Figure 42. Layout Example
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7. Die and Assembly Characteristics

Manufactured on a 250nm BiCMOS process.

Table 2. Die and Assembly Characteristics

Die Information

Dimensions

4500umx4500um (177 milsx177 mils)
Thickness: 483um £25um (19 mils £1 mil)

Interface Materials

Glassivation

Type: 17kA planarized HDP and TEOS under 1.5kA Oxide under 6kA Nitride

Top Metallization

Type: Al, 0.5%Cu

Backside Finish

Silicon

Process

0.25um BiICMOS

Assembly Information

Substrate Potential

GND

Additional Information

Worst Case Current Density

1.6x10%A/cm?2

Transistor Count 49667
Weight of Packaged Device 1.42 grams
Finish: Gold

Lid Characteristics

Potential: PGND

Bottom Metal Characteristics, Upper EPAD

Finish: Gold
Potential: VIN

Bottom Metal Characteristics, Lower EPAD

Finish: Gold
Potential: PGND
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71 Metallization Mask Layout

BUF-OUT VIN VIN VIN VIN VIN

EA+

BUF-IN ' . |

EA-

EN ' 29 Bl VREF_INT

VOUT
VCC VOUT
VOUT
SS 5SS VOouT
VOUT
OCP-SRC -
VOUT
VOUT
OCP-SNK
» | o
I
CONFIG '
. AGND
LELTIL i
/ PG PGND PGND PGND PGND PGND
Origin
Figure 43. Mask Layout
Table 3. Die Layout X-Y Coordinates
Pad Name Pad Number Pad Size X Pad Size Y X-Coordinate (um) | Y-Coordinate (um)
VIN 1 280 117 3931.28 4194.81
VIN 2 280 117 3422.77 4194.81
VIN 3 280 117 2914.77 4194.81
VIN 4 280 117 2406.77 4194.81
VIN 5 280 117 1898.1 4194.81
BUF-OUT 6 117 117 408.5 4206.14
BUF-IN 7 117 117 213.86 3860
EN 8 117 117 213.86 3310
VCC 9 117 117 213.86 2760
SS 10 117 117 213.86 2210
OCP-SRC 1 117 117 213.86 1660
OCP-SNK 12 117 117 213.86 1110
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Table 3. Die Layout X-Y Coordinates (Cont.)

Pad Name Pad Number Pad Size X Pad Size Y X-Coordinate (um) | Y-Coordinate (um)
CONFIG 13 117 117 213.86 560
PG 14 117 117 408.5 213.86
PGND 15 280 117 1903.8 297.87
PGND 16 280 117 2398.75 297.87
PGND 17 280 117 2893.7 297.87
PGND 18 280 117 3388.65 297.87
PGND 19 280 117 3883.6 297.87
AGND 20 117 117 4181.14 403.5
VOUT 21 117 117 4196.14 990.55
VOUT 22 117 117 4196.14 1218.55
VOUT 23 117 117 4196.14 1446.55
VOUT 24 117 280 4196.14 1756.05
VOUT 25 117 280 4196.14 2148.05
VOUT 26 117 117 4196.14 2457.55
VOUT 27 117 117 4196.14 2685.55
VOUT 28 117 117 4196.14 2913.55
VREF_INT 29 117 117 4196.14 3292.39
EA- 30 117 117 4196.14 3649.35
EA+ 31 117 117 4196.14 4006.31

8. Package Outline Drawing

The package outline drawing is located at the end of this document and is accessible from the Renesas website.
The package information is the most current data available and is subject to change without revision of this

document.
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9. Ordering Information

Radiation Hardness Package Description Pkg. Carrier Temp.
Part Number 9
(Total lonizing Dose) (RoHS Compliant) Dwg # Type Range
ISL75055SLHMFI] LDR to 75krad(Si) 5510
18 Ld Ceramic DFP K18.F Tray +125°C
ISL75055SLHF/PROTOIl2] N/A

ISL75055SLHMXI3] LDR to 75krad(Si) _
Die ) ) 55 to
ISL75055SLHX/SAMPLEI2I[3] N/A +125°C

ISL75055SLHEV1Z14]

Evaluation Board for DDR VTT Termination and Standard LDO Applications with CDFP package

1. This product is in compliance with EU Directive 2015/863/EU amending Annex Il to EU Directive 2011/65/EU (RoHS) and contains Pb
according to RoHS exemption 7c-i, Pb in a glass or ceramic other than dielectric ceramic in capacitors. These Pb-free Hermetic packaged
products employ 100% Au plate - e4 termination finish, which is RoHS compliant and compatible with both SnPb and Pb-free soldering operations.

2. The/PROTO and /SAMPLE are not rated or certified for Total lonizing Dose (TID) or Single Event Effect (SEE) immunity. These parts are intended
for engineering evaluation purposes only. The /PROTO parts meet the electrical limits and conditions across temperature specified in this
datasheet. The /SAMPLE parts are capable of meeting the electrical limits and conditions specified in this datasheet. The /SAMPLE parts do not

receive 100% screening across temperature to the electrical limits. These part types do not come with a Certificate of Conformance.

3. Die product tested at Tp = + 25°C. The wafer probe test includes functional and parametric testing sufficient to make the die capable of meeting
the electrical performance outlined in Electrical Specifications. The die is sourced from wafer lots that have been qualified for Group C and Group
E per MIL-PRF-38535 (Refer to R34TB0001: Renesas Radiation Hardened Hermetic Screening and QCI Flow for more information).

4. Evaluation board uses the /PROTO parts and /PROTO parts are not rated or certified for Total lonizing Dose (TID) or Single Event Effect (SEE)

immunity.

10. Revision History

Revision Date Description
1.03 May 11, 2026 | Updated the Burn In Delta table Error Amplifier VOS spec from +0.44mV to +0.88mV.
1.02 Mar 17, 2026 | Updated VIN UVLO Rising and Falling Minimum specifications.
1.01 Feb 6, 2026 Updated the ordering information table.
1.00 Oct 27,2025 | Initial release

R34DS0043EU0103 Rev.1.03

May 11, 2026
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ISL75055SLH Datasheet

A. ECAD Design Information

This information supports the development of the PCB ECAD model for this device. It is intended to be used by

PCB designers.

AA1

Part Number Indexing

Orderable Part Number Number of Pins Package Type Package Code/POD Number
ISL75055SLHMF 18 CDFP CFO018AA/K18.F
A.2  Symbol Pin Information
A21  18-CDFP
Pin Number Primary Pin Name Primary Electrical Type Alternate Pin Name(s)

1 BUF-OUT Output -

2 BUF-IN Input -

3 EN Input -

4 vCC Power -

5 SS Output -

6 OCP-SRC Input -

7 OCP-SNK Input -

8 CONFIG Input -

9 PG Output -

10 AGND Power -

1 VOUT Power -

12 VOUT Power -

13 VOUT Power -

14 VOUT Power -

15 VOUT Power -

16 VREF_INT Power -

17 EA- Input -

18 EA+ Input -

EPAD19 VIN Power -
EPAD20 PGND Power -
A.3  Symbol Parameters
O'd::l"::'“:::fa“ Qualification Q':::f?:::ir;n LDR M"T‘;’:;"g RoHS "4‘:{\?;";2:‘3 Oprraa)t(ing IrI:np::t .ﬁ"ﬁft g::r':‘:t
Temperature | Voltage | Voltage
ISL75055SLHMF Space 5:21'2:2’; kra7d5(3i) SMD | Compliant 55°C 125 °C 075V | 55V 3A

R34DS0043EU0103 Rev.1.03 ° om" Page 34
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ISL75055SLH Datasheet

A4 Footprint Design Information

A.41 18-CDFP
Follow the POD drawing for footprint generation of the 18 Lead Ceramic Metal Seal Flatpack Package.
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Package Outline Drawing

K18.F

CFO018AA
18 Lead Ceramic Metal Seal Flatpack Package with Two Bottom Heat Slugs
Rev.01, Sep 8, 2025
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Notes: Alndex area: A notch or a pin one identification mark is located

adjacent to pin one and is located within the shaded area shown.
The manufacturer's identification shall not be used as a pin one
identification mark. Alternately, a tab may be used to identify pin one.

Alf a pin one identification mark is used in addition to a tab, the limits
of the tab dimension do not apply.

&The maximum limits of lead dimensions (section A-A) are
measured at the centroid of the finished lead surfaces, when solder

dip or tin plate lead finish is applied.
AMeasure dimension at all four corners.

5. For bottom-brazed lead packages, no organic or polymeric materials
are molded to the bottom of the of the package to cover the leads.
ADimension is measured at the point of exit (beyond the meniscus)
of the lead from the body. Dimension minimum is reduced by

0.0015 inch (0.038mm) maximum when solder dip lead finish is applied.

&The bottom of the package consists of two solderable metal heat slugs.
8. Dimensioning and tolerancing per ANSI Y14.5M - 1982.

9. Dimensions = Inch (mm). Controlling dimension: Inch.
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2026 Renesas Electronics Corporation. All rights reserved.
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