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Datasheet

ISL75055M

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

Description

The ISL75055M is a radiation tolerant 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 ISL75055M 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 ISL75055M is offered in a 48 lead Thin Plastic
Quad Flatpack Exposed Pad Package (TQFP-EP)
package 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 Tolerant Screening and
QCI Flow (R34TB0O004EU)

» 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
600uV dead band crossover

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

* Internal 0.5V voltage reference for standard LDO
applications

» Low 122mV typical dropout at 3A sourcing in DDR4
configuration

+ Individual OCP setting for source and sink from
300mA to 3A

» Optional LDO and buffer output discharge function
» Externally adjustable soft-start

» TID Radiation Lot Acceptance Testing (RLAT)
(LDR: £10mrad(Si)/s)
» |ISL75055M30NEZ: 30krad(Si)
+ ISL75055M50NEZ: 50krad(Si)
» SEE Characterization
» No DSEE for VIN = 6.2V, VCC = 6.9V at
46MeV-cm?2/mg

* VOUT and BUF-OUT SET < 2% at
46MeV-cm?2/mg

* |VOUT - BUF-OUT| SET < 40mV at
46MeV-cm?/mg

+ SEFI < 0.18um?2 at 46MeV.cm2/mg
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Figure 2. DDR4 Output Voltage Regulation
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1.
1.1

Overview

Typical Applications
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Figure 3. Typical Application Circuit: VTT Rail for DDR4 Memory Module
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1.2 Block Diagram

VIN WVLO

I

! UVLO/
EN ENABLE

» ENABLE

—

Discharge
VOuT

}7
.

y

vcec BUF-IN

OC Limit

—

Disc ha@:{

VOUT

—— [ ] PGND

EA'q] . ! OCP-SRC
"y g T
BUF OCP-SNK
EA+LJ|} uvLO ?
VCC  EN_INT I
I i i '7 BUF-OUT
0.5V
VREFlNTdI}f VREF (‘;’SEFD PGOOD S‘SEZ";E-? 4 I
CONFIG [_}— DEZ?,?EG |
________ —— e
AGND PG BUF-IN
Figure 5. Functional Block Diagram
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2,

Pin Information

21 Pin Assignments
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Figure 6. Pin Assignments - Top View
2.2 Pin Descriptions
Pin Pin ESD Description
Number Name Circuit P
Buffered reference input voltage VDDQ for DDR applications. An internal voltage divider outputs
1 BUF-IN 1 50% of the input signal (VDDQ/2) on BUF-OUT pin.
When VIN directly supplies BUF-IN, a 1kQ/1uF filter is recommended at the input of BUF-IN for
SEE mitigation.
2 NC - No internal connection.
3 EN 2 Enable pin for the LDO output.
4 VCC 1 Analog bias input. Place a minimum 1uF capacitor on this pin to AGND for filtering.
5 NC - No internal connection.
Soft-start pin. Place a capacitor on this pin for soft-start power up. A 20pA current source charges
6 SS 1 . : e
capacitor for ramping the reference of the error amplifier for a controlled start-up.
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ISL75055M Datasheet

Pin Pin I.ESD. Description
Number Name Circuit
7 NC - No internal connection.
8 OCP-SRC 1 Sourcing Overcurrent Protection 'sett'ing pin. A resistor on .this pin to.AGND sets the Sourcing OCP
level from 300mA to 3A. Short this pin to AGND for 4A typical sourcing OCP level.
9 NC - No internal connection.
10 OCP-SNK 1 Sinking Overcurrent Protection s.ettir?g pin. A resistor on this.pin tg AGND sets the Sinking OCP
level from 300mA to 3A. Short this pin to AGND for 4.1A typical sinking OCP level.
1 NC - No internal connection.
LDO VOUT and BUF-OUT discharge control pin. When low, discharge function disabled. When
2| CONFIG |1 cichargos vOUT when EN = ow
Internal switch discharges BUF-OUT when BUF-IN is below BUF-IN UVLO threshold.
13 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.
14
15
16
17
18
T PGND 3 LDO power ground connection. Connect common to AGND pin.
20
21
22
23
24 AGND 3 Analog ground pin.
25
26
27
28
29
20 VOUT 1 LDO output pin. Refer to Output Capacitance for more information on output capacitor selection.
31
32
33
34
35 VREF_INT 1 Internal 500mV reference. Place a 0.1uF ceramic capacitor on this pin to AGND.
36 EA- 1 Inverting input to the error amplifier.
37 EA+ 1 Non-inverting input to the error amplifigr. Connect to VREF_INT for the 500mV internal reference or
connect to BUF-OUT for DDR applications.

R34DS0042EU0102 Rev.1.02
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ISL75055M Datasheet

Pin Pin ESD Description
Number Name Circuit P
38
39
40
41
42 LDO input voltage. A single 150uF tantalum capacitor and 2x 10uF ceramic capacitor is
VIN 1 .
43 recommended close to VIN and PGND connections.
44
45
46
47
Buffered reference output. Provides a voltage equalt to 50% of BUF-IN (VDDQ/2) for DDR
48 BUF-OUT 1 applications. This pin can source or sink up to 10mA. Output is stable across a capacitance range
of 100nF to 2.2uF. A minimum of 1uF to AGND is recommended for SEE mitigation. Buffered
reference output is independent of EN input and active when BUF-IN is above 0.78V.
The EPAD is connected to the substrate of the die. Tie EPAD common to the PGND connection.
EPAD PGND 3 Connect EPAD to PCB on multiple layers with thermal vias underneath the EPAD to maximize
thermal performance.
PGND
01 Pin EN ?
A
A A A 4
7.5V Clamp 15V Clamp
gAGND AGND & AGND
Circuit 1 Circuit 2 Circuit 3
R34DS0042EU0102 Rev.1.02 o t e om" Page 7
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ISL75055M 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 +6.5 Vv
VIN to PGND -0.3 +6.5 \Y
VIN to PGNDI"] -0.3 +6.2 \Y
VOUT to PGND -0.3 VIN +0.3 \Y
AGND to PGND -0.3 +0.3 \
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 = 46MeV+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 \%
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

R34DS0042EU0102 Rev.1.02
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ISL75055M Datasheet

3.3 Plastic Package Outgas Testing
Specification (Tested per ASTM E595, 1.5) Value Unit
Total Mass Lostl'] 0.04 %
Collected Volatile Condensible Materiall'l <0.01 %
Water Vapor Recovered 0.01 %
1. Outgassing results meet NASA requirements of total mass loss <1% and collected volatile condensible material <0.1%.
3.4 Thermal Information
Parameter Package Symbol Conditions Typical Unit
Value
044 Junction to ambient 25 °C/W
Thermal Resistance 48Ld Plastic eTQFP
0,c@ Junction to case 2.0 °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. See TB379.

2. For 8¢, the case temperature location is the center of the metal exposed pad on the package underside.

3.5
3.5.1

Electrical Specifications

DC Electrical Specifications

Unless otherwise specified: Voo = 2.7V to 5.5V; V| = 0.75V to 5.5V; EN = V; Coyt = 150uF + 2x 10uF; OCP_SRC and OCP_SNK =

AGND; Tp = 25°C. Boldface limits apply across the operating temperature range, -55°C to +125°C by characterization with production
testing at +25°C; over a total ionizing dose of 30krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s
(ISL75055M30NEZ); or over a total ionizing dose of 50krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M50NEZ).
Parameter Symbol Test Conditions Temperature | Min | Typl!] Max | Unit

Power Supply
VCC Internal UVLO _ : _ : _ ) R
Rising Threshold VCCUVLO_R VN =3.3V; Voyut = 0.5V IgyT = 0A 55 to +125°C | 2.54 2.62 2.69 Vv
VCC Internal UVLO _ . _ . _ ) o
Falling Threshold VCCUVLO_F V)N = 3.3V; Vourt = 0.5V, loyT = 0A 5510 +125°C | 2.44 2.5 2.6 Vv
VCC UVLO Hysteresis VCCyvio H - -55 to +125°C 90 115 140 mV

Veg = 2.7V, Viy = 0.75V, Igyt = 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 - EA+ = VREF_INT
Current — O\ - . — 1\

EN =0V; Ve =5.5V; BUF-IN =1V, o

IVCC_SHDNZ EA+ = VREF_INT -55 to +125°C 310 690 1000 MA
VIN Supply Current N EE:zv\(/igE\'/:INI;_?sV? louT = 0A; 55 to +125°C i 5 i uA
VIN UVLO Rising VlNUVLo_R Vee = 2.7V; BUF-IN = 1V; Igyt = 0A -55 to +125°C 450 472 490 mV
VIN UVLO Falling VlNUVLO_F Vee = 2.7V; BUF-IN = 1V, Igyt = 0A -55 to +125°C 400 425 450 mV
VIN UVLO Hysteresis VINgvio H |- 5510 +125°C | 10 47 70 mv
R34DS0042EU0102 Rev.1.02 Page 9
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ISL75055M Datasheet

Unless otherwise specified: Vo = 2.7V to 5.5V; V| = 0.75V to 5.5V; EN = V; Coyt = 150uF + 2x 10uF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface limits apply across the operating temperature range, -55°C to +125°C by characterization with production

testing at +25°C; over a total ionizing dose of 30krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M30NEZ); or over a total ionizing dose of 50krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M50NEZ). (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
Reference Voltage
-55°C 495 500 505 mV
Vjy = 3.3V; EA+ = VREF_INT +25°C 495 500 505 mV
VREF_'NT VoItage VREF Established by Total OUtpUt Accuracy +125°C 4925 500 507.5 mv
specifications
+25°C (P
C(Post | 4905 | s00 | 5075 | mv
Rad)
Error Amplifier
(EA-to EA+); Ve = 3.3V; V) = 0.8V, R )
EA+ = VREF_INT, Ipyr = 0A e 22 0 2z | mv
Error Amplifier VOS EA VOS (EA- to EA+); 2.7V<V(<5.5V,
0.75V<V|\<5.5V; EA+ = VREF_INT; R
-3A<loyT<3A; Includes Regulator 5510 +125°C | -2.2 0 22 mv
Dead-Band
-55°C 250 600 850 pv
+25°C 300 600 900 pv
Change in Error Amp VOS from
Regulator Dead-Band DBand lout = -TmAto loyT = TMA +125°C 300 600 1000 v
+25°C (Post
Rad) 300 600 900 pv
EA+; EA- Input Bias . } EA+ = EA-=0.5V; Ve = 3.3V, ) o ) )
Current I_EA+; I_EA Vi = 3.3V 55 to +125°C 0.35 pA
LDO VOUT
-55°C -1 - 1 %
0.75V < V|y < 5.5V; EA+ = VREF_INT; C %
Vour = 0.5V, 1.2V, 1.8V, 3.3V; -3A < *25 - - ! o
Output Accuracy VOUT% IOUT < 3A; VOUT < VCC'1 5V, VOUT< +125°C 15 _ 15 %
V|N-0.25V for VOUT = 05V, VOUT< V|N_
0.3V for all other Vot +25°C (Post 15 ) 15 %
Rad)
0.75V <V|y <5.5V; EA+ = VREF_INT;
Vout = 0.5V, 1.2V, 1.8V, 3.3V;
Line Regulation VOUT e | loUT= OA -55t0 +125°C | -0.16 - 016 | %V
VOUT< Vcc-1 5V, VOUT < V|N-0.25V for
VOUT = 05V, VOUT < V|N-0.3V for all
other Vout
Vin = 0.75V and 5.5V;
EA+ = VREF_INT; Voyt = 0.5V, 1.2V,
Sourcing Load 1.8V, 3.3V; o o
Regulation VouT_LoAD1 | A < Igyr < 3A; Vour < Veo-1.5V: "55 10 +128°C | -0.15 - ) oIA
VOUT < V|N-O.25V for VOUT = 05V,
VOUT < V|N-O.3V for all other VOUT
Vin =0.75V and 5.5V;
EA+ = VREF_INT; Voyt = 0.5V, 1.2V,
Sinking Load 1.8V, 3.3V; o o
Regulation Vout_Loabz | 3a < 147 < 0A; Vour < Voe-1.5V; S5 to+128°C | - - 0.20 | %/A
VOUT < V|N-0.25V for VOUT = 05V,
VOUT < V|N-O.3V for all other VOUT
R34DS0042EU0102 Rev.1.02 Page 10
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ISL75055M Datasheet

Unless otherwise specified: Voo = 2.7V to 5.5V; V| = 0.75V to 5.5V; EN = V; Coyt = 150uF + 2x 10uF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface limits apply across the operating temperature range, -55°C to +125°C by characterization with production

testing at +25°C; over a total ionizing dose of 30krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M30NEZ); or over a total ionizing dose of 50krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M50NEZ). (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
Vee =2.75-5.5V,
VN = BUF-IN = 2.5V, o
BUF-OUT = EA+; Vo = EA-; -55 to +125°C | 1.237 1.25 1.263 \Y
lout = 0A, lgyr-out = OMA
Vee =2.75-5.5YV,
VN = BUF-IN = 2.5V, o
V_DDR BUF-OUT = EA%: Vo = EA- -55 to +125°C | 1.237 1.25 1.263 \%
IOUT =-1Ato +1A, IBUF-OUT =0mA
Vee =2.75-5.5YV,
V|n = BUF-IN = 2.5V, o
BUF-OUT = EA+; Vg = EA-; -55to +125°C | 1.237 1.25 1.263 \%
IOUT =-3Ato +3A, IBUF—OUT =0mA
VN = BUF-IN = 1.8V,
BUF-OUT = EA+; Vout = EA~; -55to +125°C | 0.891 0.9 0.909 Vv
lout = OA, Igyr-out = OMA
VN = BUF-IN = 1.8V,
V_DDR2 BUF-OUT = EA+; Vout = EA~; -55to +125°C | 0.891 0.9 0.909 \
IOUT =-1Ato +1A, IBUF-OUT =0mA
VN = BUF-IN = 1.8V,
Output Accuracy DDR BUF-OUT = EA+; Vour = EA-; -55 to +125°C | 0.891 0.9 0.909 v
Configuration louT = -3Ato +3A, Igyr.ouT = OMA
V|n = BUF-IN = 1.5V,
BUF-OUT = EA+; Vout = EA-; -55 to +125°C | 0.742 0.75 0.758 \Y
lout = 0A, lgyr-out = 0MA
V|n = BUF-IN = 1.5V,
V_DDR3 BUF-OUT = EA+; Vout = EA-; -55 to +125°C | 0.742 0.75 0.758 \Y
IOUT =-1Ato +1A, IBUF—OUT =0mA
V|n = BUF-IN = 1.5V,
BUF-OUT = EA+; Vout = EA-; -55 to +125°C | 0.742 0.75 0.758 \Y
IOUT =-3Ato +3A, IBUF—OUT =0mA
V|n = BUF-IN = 1.35V;
BUF-OUT = EA+; Vout = EA~; -55t0 +125°C | 0.668 | 0.675 0.682 \Y
lout = OA, lgyr-out = OMA
Vin = BUF-IN = 1.35V;
V_DDR3L BUF-OUT = EA+; Vout = EA~; -55t0 +125°C | 0.668 | 0.675 0.682 \
IOUT =-1Ato +1A, IBUF-OUT =0mA
V|n = BUF-IN = 1.35V;
BUF-OUT = EA+; Vout = EA-; -55to +125°C | 0.668 | 0.675 0.682 Vv
IOUT =-3Ato +3A, IBUF-OUT =0mA
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ISL75055M Datasheet

Unless otherwise specified: Vg = 2.7V to 5.5V; V| = 0.75V to 5.5V; EN = V; Coyt = 150uF + 2x 10uF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface limits apply across the operating temperature range, -55°C to +125°C by characterization with production

testing at +25°C; over a total ionizing dose of 30krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M30NEZ); or over a total ionizing dose of 50krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M50NEZ). (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
Vi = BUF-IN = 1.2V;
BUF-OUT = EA+; VouT = EA-; -55to +125°C | 0.594 0.6 0.606 V
lout = 0A, lgur-out = OMA
V|\ = BUF-IN = 1.2V;
V_DDR4 BUF-OUT = EA+; Vout = EA+; -55 to +125°C | 0.594 0.6 0.606 Vv
IOUT =-1Ato +1A, IBUF—OUT =0mA
Vjy = 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
Vi = BUF-IN = 3.3V;
BUF-OUT = EA+; Vout = EA-; -55to +125°C | 1.633 1.65 1.667 \Y
lout = OA, lgyr-out = OMA
V) = BUF-IN = 3.3V;
gsaﬁ:‘tu/?:tcig;a("c‘gng BUF3V3 BUF-OUT = EA+; Vot = EA-; 55t0+125°C | 1.633 | 165 | 1.667 | V
9 ’ 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
V| = BUF-IN = 1.0V;
BUF-OUT = EA+; Vout = EA; -55 to +125°C | 0.495 0.5 0.505 \Y
lout = 0A, lgyr-out = 0MA
Vjn = BUF-IN = 1.0V;
BUF1V0 BUF-OUT = EA+; Vout = EA-; -55to +125°C | 0.495 0.5 0.505 \Y
IOUT =-1Ato +1A, IBUF—OUT =0mA
Vjy = BUF-IN = 1.0V;
BUF-OUT = EA+; Vout = EA+; -55t0 +125°C | 0.495 0.5 0.505 \Y
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 \Y
BUF-IN = 1V; EA+ = VREF_INT
-55°C - 33 42 mV
+25°C - 40 50 mV
IOUT = 1A, VOUT = V|N - VlN_DO,
2.7V<V<5.5V; Vi = 0.5V +125°C - 49 60 mv
+25°C (Post
Rad) - 40 50 mv
-55°C - 65 84 mV
VIN-VOUT Dropout +25°C - 80 100 | mv
Voltage VIN.DO | lour = 24 Vour = Vin - VIN.DO: +125°C 99 120 | mv
LDO Configuration 2.TV<Vge<5.8Vi Vi = 0.3V
+25°C (Post
- 1 \Y
Rad) 80 00 m
-55°C - 98 126 mV
+25°C - 121 145 mV
IOUT = 3A, VOUT = V|N - VIN_DO,
2.7V<V<5.5V; V) = 0.5V +125°C - 149 180 mV
+25°C (Post
Rad) - 121 145 mV
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ISL75055M Datasheet

Unless otherwise specified: Voo = 2.7V to 5.5V; V| = 0.75V to 5.5V; EN = V; Coyt = 150uF + 2x 10uF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface limits apply across the operating temperature range, -55°C to +125°C by characterization with production
testing at +25°C; over a total ionizing dose of 30krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s
(ISL75055M30NEZ); or over a total ionizing dose of 50krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s
(ISL75055M50NEZ). (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
-55°C - 36 52 mV
Ve = 2.75V; BUF-IN = 2.5V; *25°C - 44 60 | mv
VINpoppra | ViN = 1.25V; +125°C - 54 70 mv
Vout = Vin - VINpoppr: lout = 1A
+25°C (Post
- 44 \
Rad) 60 m
-55°C - 72 94 mV
Ve = 2.75V; BUF-IN = 2.5V +25°C - 88 1o | mv
VINpoppre | ViN = 1.25V; Voyt = VN - VINpopDR: +125°C - 107 130 mvV
lout = 2A
+25°C (Post
VIN-VOUT Dropout Rad) - 88 10 | mv
Voltage
DDR Configuration -55°C - 108 136 mv
Vee = 2.75V; BUF-IN = 2.5V; +¥25°C - 132 155 | mv
VINpoppre | ViN =1.25V; Vour = ViN - VINpoDDR: +125°C - 161 190 mV
lout = 3A
+25°C (Post
Rad) - 132 155 mV
-55°C - 34 52 mV
Vee = 2.7V; BUF-IN = 1.8V: +¥25°C - 42 60 | mv
VINpopprza | Vin =0.9V; Vour = Vin - VINpopDR: +125°C - 52 70 mV
lout = 1A
+25°C (Post
Rad) - 42 60 mV
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ISL75055M Datasheet

Unless otherwise specified: Vg = 2.7V to 5.5V; V| = 0.75V to 5.5V; EN = V; Coyt = 150uF + 2x 10uF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface limits apply across the operating temperature range, -55°C to +125°C by characterization with production

testing at +25°C; over a total ionizing dose of 30krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M30NEZ); or over a total ionizing dose of 50krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M50NEZ). (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
-55°C - 68 94 mV
Vee = 2.7V; BUF-IN = 1.8V +25°C - 83 1o | mv
VINpobpr2s | ViN = 0.9V; Voyr = V| - VINpopDR; +125°C - 103 130 mv
lout =2A
+25°C (Post
- 11 \Y
Rad) 83 0 m
-55°C - 102 136 mV
Ve = 2.7V; BUF-IN = 1.8V *+25°C - 125 185 | mv
VINpobpr2c | Vin = 0.9V; Vout = VN - VINpopDR; +125°C - 155 190 mvV
lout = 3A
+25°C (Post
Rad) - 125 155 mV
-55°C - 33 52 mV
Ve = 2.7V; BUF-IN = 1.5V; +25°C - 41 60 | mv
VINpopprsa | Vin = 0.75V; Vouyt = VN - VINDoDDRI +125°C - 51 70 mvV
lout = 1A
+25°C (Post
Rad) - 41 60 mV
-55°C - 67 94 mV
VIN-VOUT Dropout Veg = 2.7V; BUF-IN = 1.5V; ¥25°C - 82 o | mv
Voltage VINpoppr3g | Vin = 0.75V; Voyt = VN - VINDoDDRI +125°C - 102 130 mvV
DDR Configuration lout = 2A
+25°C (Post
Rad) - 82 110 mV
-55°C - 100 136 mV
Ve = 2.7V; BUF-IN = 1.5V; *+25°C - 124 185 | mV
VINpopprac | ViN = 0.75V; Vout = V|N - VINpopDR +125°C - 153 190 mv
lout =3A
+25°C (Post
Rad) - 124 155 mV
-55°C - 33 52 mV
Ve = 2.7V: BUF-IN = 1.35V; +¥25°C - 41 60 | mv
VINpoppraLa | Vin = 0.675Y; +125°C - 51 70 mv
Vout = VIN - VINpopDR: lout = 1A
+25°C (Post
- 41 \
Rad) 0 | m
-55°C - 66 94 mV
Veg = 2.7V; BUF-IN = 1.35V; +25°C - 82 oo mv
VINpoppRraLe | Vin = 0.675V; +125°C - 101 130 mv
Vourt = Vin - VINpopDR; lout = 2A
+25°C (Post
Rad) - 82 110 mV
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ISL75055M Datasheet

Unless otherwise specified: Voo = 2.7V to 5.5V; V| = 0.75V to 5.5V; EN = V; Coyt = 150uF + 2x 10uF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface limits apply across the operating temperature range, -55°C to +125°C by characterization with production

testing at +25°C; over a total ionizing dose of 30krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M30NEZ); or over a total ionizing dose of 50krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M50NEZ). (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
-55°C - 100 136 mV
Ve = 2.7V; BUF-IN = 1.35V: +25°C - 123 185 | mv
VINpoppraLe | Vin =0.675V; +125°C - 152 190 mv
Vout = Vin - VINpoppr: lout = 3A
+25°C (Post
- 12 1 \
Rad) 3 55 m
-55°C - 33 52 mV
Ve = 2.7V; BUF-IN = 1.2V; +25°C - 41 60 | mv
VINpoppraa | Vi =0.6V; Vout = ViN - VINDoDDR; +125°C - 50 70 mv
lour = 1A
+25°C (Post
VIN-VOUT Dropout Rad) - H“ 60 mv
Voltage
DDR Configuration -55°C - 66 94 mVv
Vg = 2.7V; BUF-IN = 1.2V; ¥25°C - 81 R
VINpopprag | Vin =0.6V; Vout = Vin - VINpopDR: +125°C - 100 130 mV
lout =2A
+25°C (Post
Rad) - 81 110 mV
-55°C - 99 136 mV
Vee = 2.7V: BUF-IN = 1.2V; +25°C - 122 155 | mv
VINpopprac | Vin =0.6V; Voyr = VN - VINpoDDR: +125°C - 151 190 mv
lout = 3A
+25°C (Post
Rad) - 122 155 mV
OCP+an \RfOUT = OV;_\QF('Q: 2ViVec =27V; 5510 +125°C | 2.7 3.0 35 A
Adjustable OCP; OCP-SRC ~
Sourcing Y — o\ - .
OCP+_ow Vour OV'_V'N 2ViVec =2.7V; -55to +125°C | 0.15 0.3 0.6 A
Rocp-sre = 30kQ
OCP-yigh \RfOUT - W;_\;'IQ‘Q: 2ViVee=2.7V; 55t0 +125°C | -3.5 | -3.0 2.7 A
Adjustable OCP; OCP-SNK ~
Sinking — 1\ — o\ - .
OCP- 0w Vour 1V'_V'N 2ViVec=2.7V; -55to +125°C | -0.6 0.3 0.15 A
Rocp-snk = 30kQ
Internal OCP; Sourcing OCP+ Vour =0V; Vin =2V, Ve = 2.7V; 5510 +125°C | 3.3 4 5.0 A
Rocp-src = 0Q
Internal OCP; Sinking OCP- Vour =1V, Vin = 2V, Vge = 2.7V; 5510 +125°C | -5.0 4.1 3.3 A
Rocp-snk = 0Q
Over-Temperature OTP.R |- - - 165 - °C
Protection; Rising
Over-Tem.perature _ OTP_H ) ) ) 10 ) c
Recovery; Hysteresis
Buffered Reference
Buffer Input Voltage BUF-IN - -55 to +125°C 1.0 - 3.3 \Y
Buffer Input Resistance BUF_R BUF-IN = 1V -55 to +125°C 1.5 - 25 MQ
Buffer Input UVLO; Voo =2.7V; Vi = 3.3V, ) o
Rising BUFUVLOR | GONFIG = Vi 5510 +125°C | 0.75 | 0.78 082 | V
R34DS0042EU0102 Rev.1.02 ° t r om" Page 15
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ISL75055M Datasheet

Unless otherwise specified: Voo = 2.7V to 5.5V; V| = 0.75V to 5.5V; EN = V; Coyt = 150uF + 2x 10uF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface limits apply across the operating temperature range, -55°C to +125°C by characterization with production

testing at +25°C; over a total ionizing dose of 30krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M30NEZ); or over a total ionizing dose of 50krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s

(ISL75055M50NEZ). (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
Buffer Input UVLO; Vee =2.7V; V)= 3.3V, ) o
Falling BUFyvLoF CONFIG = Voo 55to +125°C | 0.72 0.76 0.78 Vv
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 < IBUF—OUT <10mA
BUF-OUT Voltage 1.0V < BUF-IN < 3.3V; -10mA < Igye. | . ]
Tolerance to BUF-IN BUFOUTToL | < 10mA SSto+125°C | -5 S mv
BUF-OUT = OV: Vyy = Ve = 2.7V
Ei‘r‘:]fif_rsocitfcli‘; Current BUFours | BUF-IN = 1.2V: Vi = Vg = 5.5V; 5510 +125°C | 15 20 27 mA
' 9 BUF-IN = 3.3V
BUF-OUT = VCC; V|N = VCC = 27V,
Ei‘r‘:i‘:’,rs?:g’n“t Current BUFour. | BUF-IN = 1.2V 5510 +125°C | -27 -20 45 | mA
’ 9 Vin = Vg = 5.5V; BUF-IN = 3.3V
ENABLE Pin
Epgble Threshold; EN_R VREF_INT rising (200mV); 5510 +125°C | 1.05 11 115 Vv
Rising V|N = Vee =3.3V
Enable Threshold; VREF_INT falling (200mV); ) R
Falling ENF |y = Voo = 337 55t0+125°C | 09 | 098 | 14 | V
Enable Threshold; EN_H - 5510 +125°C | 10 128 160 | mv
Hysteresis
Enable Propagation EN = 0V to 5V; EN rising edge to
Dot Risirﬁ’ 9 EN_PDR | VREF_INT = 450mV; 55t0 +125°C | 60 105 130 us
v 9 ViN = V¢ = 3.3V; Cyrer_int = 100nF
Enable Propagation EN = 5V to 0V; EN falling edge to
Dot Fa”ig 9 EN_PDF | VREF_INT = 450mV; 5510 +125°C | 4 6.2 8 us
Y 9 V|N = VCC = 33V, CVREF_lNT =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 =Vge =3.3V -55 to +125°C 17 20 25 pA
Soft-Start Done _ _ : _ o
e SS Done | Vjy=Veg = 3.3V; PG = 2V 5510 +125°C | 1.65 | 2.08 2.6 v
Soft-Start Clamp _ _ R
Voliage SS_Clamp | Viy = Ve = 3.3V 55t0 +125°C | 2.5 3 35 v
SS Pin Discharge R_SS SS=1V;EN = 0; Vj\ = Vg = 3.3V 5510 +125°C | 8 15 22 Q
Resistance
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ISL75055M Datasheet

Unless otherwise specified: Voo = 2.7V to 5.5V; V| = 0.75V to 5.5V; EN = V; Coyt = 150uF + 2x 10uF; OCP_SRC and OCP_SNK =
AGND; Tp = 25°C. Boldface limits apply across the operating temperature range, -55°C to +125°C by characterization with production
testing at +25°C; over a total ionizing dose of 30krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s
(ISL75055M30NEZ); or over a total ionizing dose of 50krad(Si) at +25°C with exposure at a low dose rate of <10mrad(Si)/s
(ISL75055M50NEZ). (Cont.)

Parameter Symbol Test Conditions Temperature | Min | Typll Max | Unit
Power Good
Vin = Ve = 3.3V; EA- as a % of EA+;
PG Overvoltage EA+=0.5V R 0
Threshold; Rising PG_OVR (Ramp EA-, PG = 2V falling, 5510 +125°C 107 m 14 %
Rpg =10kQ)
PG Overvoltage ViN = Vee = 3.3V, EA-as a % of EA+; o o
Hysteresis PG_OVH EA+ = 0 5V -55 to +125°C 1.5 3.9 5 %
VN = Ve = 3.3V; EA- as a % of EA+;
PG Undervoltage EA+=0.5V
- + ° o
Threshold; Falling PG_UVF (Ramp EA-, PG = 2V falling, 5510 +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 4.2 5 %
PG Output Low Voltage | PG_LOW :E—,\F; E ;\/1 mA; Vin = Vee = 2.7V, 5510 +125°C | - 0.03 0.4 Vv
PG Leakage Current PG LEAK | VN=Vec =5.5ViPG=85V,Vourin | 550 i1050c | - ; 0.01 | pA
regulation
[ VN = Ve = 2.7V, EA-rising edge ) o
PG Delay; Rising PG_PDR (0.5V) to PG Rising (89% of Vcg) 55 to +125°C 5 6.4 8 us
. . Vin = Vee = 2.7V; EA-falling edge ) o
PG Delay; Falling PG_PDF (0.4V) to PG Falling (89% of Vi) 55to +125°C | 0.75 1.04 1.25 us
CONFIG Pin - VOUT and BUF-OUT Discharge
. VN = Ve = 2.7V; EN=0V; Rising ) o
CONFIG Pin Threshold CFIG_R Threshold when Vo falls to 0.8V 55 to +125°C | 1.05 1.1 1.15 \
CONFIG Pin Hysteresis CFIG_H - -55to +125°C 90 106 140 mV
: . BUF-IN =0.5V; V| = Vcc = CONFIG =
BUF-OUT Discharge BUF-OUT g | 2.7V; BUF-OUT sinking current = 5510 +125°C | 9 17 29 Q
Resistance
10mA
VOUT Discharge EN=0V; V|y=Vcc=CONFIG=27V; | o
Resistance VOUT_R VOUT sinking current = 20mA 5510 +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-Vout Where the regulated Vot voltage produces a 1% drop in Vgy from its nominal value

established when Vee-Voyur>Vee po-

3.5.2

AC Electrical Specifications

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

Parameter Symbol Test Conditions | Min | Typl!] ‘ Max | Unit
VOUT PSRR
VCC PSRR; Sourcing PSSRyccs xiﬁ,;z(i\é CV)'N= =1 51 O?V:gugr:;)uz\r:c;oﬂ ; 03kﬁz - | e6 - dB
VCC PSRR; Sinking PSSRyce. xii;z:/\é CV)'N= =1 ;Ofr\]/v;/g“;;gui\éclloﬂ ; of:z -7 - dB
s | P | || w | |
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ISL75055M 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, V|N = 15V, VOUT = 05V, IOUT =-3A
VINPSRR; Sinking PSSRVIN- | e o £(VIN) = 150mVip.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.
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ISL75055M 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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ISL75055M 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 16. BUF-OUT Voltage vs BUF-OUT Current; DDR4
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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 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 = 06V, IOUT = OA) VOUT = 06V, IOUT = OA)
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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, Vot = 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 = -3Ato +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.)

'

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)
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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
(ViNn =BUF =IN =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 = 1%x330pF)
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5. Functional Description

The ISL75055M is a radiation tolerant 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 ISL75055M 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 ISL75055M 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 ISL75055M 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 ISL75055M 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 ISL75055M 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)  Psre = (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 8, 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 150uF 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) ¢ - .S8*'sS
S8 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 ampilifier.

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 VouT 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 ISL75055M 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 T530X157M016ATEOQ15, 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.

= The plastic TQFP package EPAD should be tied to the system GND plane through multiple vias and multiple
PCB layers for optimal thermal performance.
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Figure 42. Layout Example

7. Radiation Tolerance

The ISL75055M is a radiation tolerant device for commercial space applications, Low Earth Orbits (LEO)
applications, high altitude avionics, launch vehicles, and other harsh environments. This device’s response to
Total lonizing Dose (TID) radiation effects and Single Event Effects (SEE) has been measured, characterized, and
reported in the following sections. The ISL75055M30NEZ is Radiation Lot Acceptance Tested (RLAT) to
30krad(Si), and the ISL75055M50NEZ is RLAT to 50krad(Si).

71 Total lonizing Dose (TID) Testing

711 Introduction

Total dose testing of the ISL75055M proceeded in accordance with the guidelines of MIL-STD-883 Test Method
1019. The experimental matrix consisted of 20 samples irradiated under bias and 19 samples irradiated with all
pins grounded (unbiased). Three control units were used. Figure 43 shows the bias configuration. The devices

were drawn from wafer lot F6EXR21.1. All samples were packaged in the production 48Ld Plastic eTQFP.
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Figure 43. TID Testing Bias Configuration
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71.2

Results

Table 1 summarizes the attributes data.

Table 1. Attributes Data

Dose Rate
it i i 1] ;
(rad(Si)/s) Condition Sample Size Downpoint Pass Fail
Pre-irradiation 20 0
i 10krad(Si 20 0
0.01 Blased 20 (Si)
(Figure 43) 30krad(Si) 20 5
50krad(Si) 20 0
Pre-irradiation 19 0
10krad(Si) 19 0
0.01 Grounded 19
30krad(Si) 19 0
50krad(Si) 19 0

1. A‘'Pass’indicates a device that passes all the datasheet specification limits.

The plots in Figure 44 through Figure 56 show data for key parameters at all downpoints. The plots show the
sample size average as a function of the total dose for each irradiation condition. All parts showed excellent
stability over irradiation.

713

Typical Radiation Performance

= = = Spec Limits

—@— [VCC, VCC = 2.7V, VIN = 0.75V, IOUT = 0A, Biased
—&— [VCC, VCC = 2.7V, VIN = 0.75V, IOUT = 0A, Grounded
—#&— [VCC, VCC = 5.5V, VIN = 5.5V, IOUT = 3A, Biased
IVCC, VCC =5.5V, VIN = 5.5V, IOUT = 3A, Grounded
7 | —e—1IVCC, VCC =55V, VIN = 5.5V, IOUT = -3A, Biased
IVCC, VCC = 5.5V, VIN = 5.5V, IOUT = -3A, Grounded

VCC Enabled Supply Current (mA;
I

Total Dose (krad(Si))

30 50

Figure 44. VCC Enabled Supply Current vs TID

510
—e— VREF, VCC = 2.7V, Biased
508 —@— VREF, VCC = 2.7V, Grounded
—a—VREF,VCC=33V,Biased F o= = = od = === = = = = =
VREF, VCC = 3.3V, Grounded
506 | __e— VREF, VCC = 5.5V, Biased
VREF, VCC = 5.5V, Grounded

504 | — — = Spec Limits
E 502
s i
£ 500 —_——— /i’
o [ — -
> e —
w B L T
W 498 -
>

496

494

L7 3 St S —— S ———

490

30 50

Total Dose (krad(Si))

Figure 45. VREF_INT Voltage vs TID
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2
1000 ———Bband, VCC = 2.7V, VIN = 0.8V, Biased —@— VOUT%, VIN = 0.75V, IOUT = -3A, Biased
—&— Dband, VCC = 2.7V, VIN = 0.8V, .Grounded —&— VOUT%, VIN = 0.75V, I0UT = -3A, Grounded
00 | o DN e T N 1y pased 15 | —A&—VOUT%, VIN = 0.75V, I0UT = 3A, Biased
e— Dband. VGO = 3.3V VIN = 3.3V, Biased VOUT%, VIN = 0.75V, IOUT = 34, Grounded
Dband, VCC = 3.3V, VIN = 3.3V, Grounded = = = Spec Limits
800 |{ —#&— Dband, VCC = 5.5V, VIN = 5.5V, Biased 1
~——— Dband, VCC = 5.5V, VIN = 5.5V, Grounded
< — = = Spec Limits 3
e =
e R 05
& g ]
© 5 L
g § o= — Et
o < 3
5 ! 3 : y
2 505 : -
3 500 3 -0.
Q
['4 4
400 -1
300 1.5
200 -2
0 10 30 50 0 10 30 50
Total Dose (krad(Si)) Total Dose (krad(Si))
Figure 46. Regulator Dead-Band vs TID Figure 47. Output Accuracy with Ve = 2.7V and
VOUT =0.5Vvs TID
2 -
—&— VOUT%, VIN = 5.5V, I0UT =-3A, Biased
—&— VOUT%, VIN = 5.5V, 10UT = -3A, Grounded
1.5 | —&— VOUT%, VIN = 5.5V, IOUT = 0A, Biased
VOUT%, VIN = 5.5V, IOUT = 0A, Grounded
—&— VOUT%, VIN = 5.5V, IOUT = 3A, Biased
1 VOUT%, VIN = 5.5V, IOUT = 3A, Grounded
= = = Spec Limits
g 05
z T 4
®© E:
< + - L
5 :
305
-1
1.5
2
0 10 30 50
Total Dose (krad(Si))
Figure 48. Output Accuracy with V¢c = 5.5V and Vgy1 = 3.3V vs TID
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—®— VOUT_LOAD, VOUT = 0.5V, Grounded —8— VOUT_LOAD, VOUT = 0.5V, Grounded
—a— VOUT_LOAD, VOUT = 1.2V, Biased VOUT LoD VOUT = T Sroun:
012 VOUT _LOAD, VOUT = 1.2V, Grounded 012 | T ~LoAD. N

! VOUT_LOAD, VOUT = 1.2V, Grounded
—@— VOUT_LOAD, VOUT = 1.8V, Biased —e— VOUT_LOAD, VOUT = 1.8V, Biased
VOUT_LOAD, VOUT = 1.8V, Grounded VOUT_LOAD, VOUT = 1.8V, Grounded

0.02 L 0.02 L
4+ |
0 X 0 -~ =
] ]
-0.02 = -0.02
R 4 T & — &
£ -0.04 % €004 F ;
c E E < F
§ k5
k] B
%-0.06 ?';’ -0.06
['4 ['4
3 0.08 & -008
- -
> 2
§ —&— VOUT_LOAD, VOUT = 0.5V, Biased 5 ,
g -01 - \ase % 0.1 [—8—VOUT LOAD, VOUT = 0.5V, Biased
o
(2] [

-0.14 [ —a&— VOUT_LOAD, VOUT = 3.3V, Biased -0.14 ——#&— VOUT_LOAD, VOUT = 3.3V, Biased
—— VOUT_LOAD, VOUT =3.3V,Grounded | | _ — = = = — — — | —— VOUT_LOAD, VOUT =3.3V, Grounded | o = = = = = = = =
= = =Spec Minimum — = = Spec Minimum
-0.16 T -0.16 T
0 10 30 50 0 10 30 50
Total Dose (krad(Si)) Total Dose (krad(Si))
Figure 49. Sourcing Load Regulation with V¢¢c = the Figure 50. Sourcing Load Regulation with Voc = 5.5V vs
greater of 2.7V or VOUT+1.5V vs TID TID
0.25 0.25 _
—e— VOUT_LOAD, VOUT = 0.5V, Biased ~—o— VOUT_LOAD, VOUT = 0.5V, Biased
—&— VOUT_LOAD, VOUT = 0.5V, Grounded —&— VOUT_LOAD, VOUT = 0.5V, Grounded
—&— VOUT_LOAD, VOUT = 1.2V, Biased —&— VOUT_LOAD, VOUT = 1.2V, Biased
VOUT_LOAD, VOUT = 1.2V, Grounded VOUT_LOAD, VOUT = 1.2V, Grounded
0.2 | —e— VOUT_LOAD, VOUT = 1.8V, Biased 0.2 | —e— VOUT_LOAD, VOUT = 1.8V, Biased
VOUT_LOAD, VOUT = 1.8V, Grounded VOUT_LOAD, VOUT = 1.8V, Grounded
< —#— VOUT_LOAD, VOUT = 3.3V, Biased < ~——a&—— VOUT_LOAD, VOUT = 3.3V, Biased
B —e— VOUT_LOAD, VOUT = 3.3V, Grounded s —e— VOUT_LOAD, VOUT = 3.3V, Grounded
§ 0.5 | = — = Spec Maximum S 0.15 |_= = =Spec Maximum
g g
el ke
© o
3 0.1 S 0.1
g 2
£ £
%) »

0 0 10 30 50 0 10 30 50
Total Dose (krad(Si)) Total Dose (krad(Si))
Figure 51. Sinking Load Regulation with V¢ = the Figure 52. Sinking Load Regulation with Voc = 5.5V vs
greater of 2.7V or VOUT+1.5V vs TID TID
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55 -3
—e— OCP+, Biased —e— OCP-, Biased
—®&— OCP+, Grounded —&— OCP-, Grounded
= = = Spec Limits N e
= = =Spec Limits
5 -3.5
3 < i
o j=2)
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: 2 4{7/%
o (2]
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o ©
° . — . —4 545
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Figure 53. Internal OCP - Sourcing vs TID Figure 54. Internal OCP - Sinking vs TID
50.6 6 :
—e— BUFOUT_TOL, BUF-IN = 3.3V, | BUF-OUT = 10mA, Biased
------------------------------ —=&— BUFOUT_TOL, BUF-IN = 3.3V, |_BUF-OUT = 10mA, Grounded
—a&— BUFOUT_TOL, BUF-IN = 3.3V, |_BUF-OUT =-10mA, Biased [~ — 7
504 BUFOUT_TOL, BUF-IN = 3.3V, |_BUF-OUT =-10mA, Grounded
— 4 | —@—BUFOUT_TOL, BUF-IN = 1V, |_BUF-OUT = 10mA, Biased ——
z BUFOUT_TOL, BUF-IN = 1V, |_BUF-OUT = 10mA, Grounded
502 = BUFOUT_TOL, BUF-IN = 1V, I_BUF-OUT =-10mA, Biased
| Z —e— BUFOUT_TOL, BUF-IN = 1V, [_BUF-OUT =-10mA, Grounded
= L b 5 — = = Spec Limits
S $ — 32 T T
s 50 2 = =1 e A . I
2 - - @ [ or
S —y S & b bY
2 g1 7 i —
< 498 80/
g = = — —a
o ) —3
2 I3
£ 496 —e—BUFOUT, BUF-IN =33V, |_BUF-OUT = 10mA, Biased s
@ —=&— BUFOUT, BUF-IN = 3.3V, |_BUF-OUT = 10mA, Grounded | — — — z 2
—&— BUFOUT, BUF-IN = 3.3V, |_BUF-OUT = -10mA, Biased )
494 BUFOUT, BUF-IN = 3.3V, |_BUF-OUT = -10mA, Grounded Q
—e— BUFOUT, BUF-IN = 1V, |_BUF-OUT = 10mA, Biased 2
BUFOUT, BUF-IN = 1V, |_BUF-OUT = 10mA, Grounded -4
49.2 BUFOUT, BUF-IN = 1V, |_BUF-OUT = -10mA, Biased
—e—BUFOUT, BUF-IN =1V, |_BUF-OUT =-10mA, Grounded | | | == == e e e e e - e e e e e m e e e - = = = = =
= = = Spec Limits
49 ‘ : -6
0 10 30 50 0 10 30 50
Total Dose (krad(Si)) Total Dose (krad(Si))
Figure 55. Buffer Output Voltage vs TID Figure 56. BUF-OUT Voltage Tolerance to BUF-IN vs TID

7.2 Single-Event Effects Testing

7.21 Introduction

The intense proton and heavy ion environment encountered in space applications can cause a variety of Single
Event Effects (SEE) in electronic circuitry, including Single Event Upset (SEU), Single Event Transient (SET),
Single Event Functional Interrupt (SEFI), Single Event Gate Rupture (SEGR), and Single Event Burnout (SEB),
SEE can lead to system-level performance issues, including disruption, degradation, and destruction. Individual
electronic components should be characterized for predictable and reliable space system operation to determine
their SEE response. This section discusses the results of SEE testing on the ISL75055M.

7.2.2 Test Facility

SEE testing was performed at the Texas A&M University (TAMU) Radiation Effects Facility of the Cyclotron
Institute heavy ion facility. The facility is coupled to a K500 super-conducting cyclotron that can generate a wide
range of particle beams with the various energy, flux, and fluence levels required for advanced radiation testing.
The Devices Under Test (DUTs) were in air with a 40mm air gap between them and the Aramica window for the
ion beam. SEE testing was performed in April 2025 with normal incidence silver ions for an LET of
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45.8MeVscm2/mg at the surface of the device. The LET of the ions in the active silicon layer ranged from

47.9MeV-cm2/mg to 49.8MeV+cm2/mg. Signals were communicated to and from the DUT test fixture through 20ft
cables connecting to the control room.

7.2.3 Destructive Single Event Effects (DSEE) Results

DSEE testing was performed to determine the maximum LDO input voltage (V) and analog bias voltage (V)
free from DSEEs at a die temperature of 125°C. The test board was laid out such that two parts could be
irradiated simultaneously. During each run, the devices were exposed to heavy ions to a fluence of 1E7ions/cmZ.
To stress the entire device during DSEE testing, the BUF-IN voltage was set by a resistor divider between an
external BUF-IN supply and VREF _INT, with BUF-OUT feeding into EA+. In this configuration, both the LDO and
DDR terminator circuitry are exercised.

For VCC DSEE testing, V| was set to 2V, and V1 was set to 1V. IgyT was switched between sourcing 3.3A and

sinking 3.3A at 100Hz and 50% duty cycle. The voltage on BUF-IN was set to 1.25V and the voltage on BUF-OUT
was set to 0.625V. There was no load on the buffer. EN was tied to VCC, and PG was pulled up to VCC using a
10kQ resistor. V¢ was initially set to 5.5V and V¢ was increased in steps of 5% derating following each run.

Testing concluded when V¢ reached 6.9V or the device exhibited a DSEE. A device was considered to have
exhibited a DSEE if the output voltage at no load deviated by +1% or the current on VCC at no load deviated by
+10%.

VIN DSEE testing was conducted in two sections, one with EN grounded and one with EN high.

VIN DSEE testing was performed with EN grounded to apply the maximum stress to the pass transistor as
blocking mode is the worst-case condition for testing MOSFETs. For this testing, VOUT was tied to ground and
there was no load. VCC was tied to ground. V| was initially set to 5.5V and was increased in steps of 5%

derating. Testing concluded when V) reached 6.9V or the device exhibited a DSEE. A device was considered to
have exhibited a DSEE if the current on VIN deviated by +50%.

For VIN DSEE testing with EN high, the device under test sourced 3.3A. V¢ was set to 6.2V. V|y was initially set
to 5.5V and Vot was initially set to 4V. V| was increased in steps of 5% derating. Vot was simultaneously
increased to maintain a 1.5V differential between V,y and V. To increase Vg1 without making a board
modification between runs, Vo1 was set using an external power supply connected to EA-. BUF-IN was

increased following each run from a starting voltage of 1.33V to a maximum voltage of 1.8V. Testing concluded
when V|y reached the maximum voltage attained during VIN DSEE testing with EN = OV or the device exhibited a
DSEE. A device was considered to have exhibited a DSEE if the output voltage at no load deviated by +2%, the
current on VCC deviated by £5%, or the current on VIN deviated by £15%.

DSEE testing indicates that the ISL75055M should be operated with a maximum of V|y = 6.2V and V¢ = 6.9V

regardless of whether EN is high or low at 125°C and 45.8MeV+cm2/mg. BUF-IN was exercised to 1.57V and
passed testing.

7.24 SET Results

The ISL75055M was tested for SETs in both an LDO and DDR terminator configuration at 25°C and an LET of
45.8MeV+cm2/mg. Each run was to a fluence of 1E7ions/cm?2.

For SET testing in a DDR configuration, the board was set up to irradiate one part at a time. BUF-IN was supplied
directly by VIN, and a 1kQ and 0.680uF filter was applied at the input of BUF-IN. A 0.680uF bypass capacitor was
applied to BUF-OUT, and BUF-OUT fed into EA+. The devices were tested under six different test conditions as
shown in Table 2. For each test condition, the load on the buffer was switched between -10mA and 10mA at
100Hz and a 50% duty cycle. EN was tied to VCC. PG was pulled up to VCC though a 10kQ resistor.
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Table 2. DDR SET Test Conditions

oot NSR?:L: f .Fll-lzt:::ez Vee (V) Vi (V) | BUFIN(V) | Vour (V) BU'(:\'/?UT lout (A)
Tested (ions/cm#)
#1 4 4E7 2.7 12 12 0.6 0.6 3
#2 4 4E7 55 12 12 0.6 0.6 3
#3 4 4E7 2.7 12 12 0.6 0.6 3
#4 4 4E7 55 12 12 0.6 0.6 3
#5 4 4E7 55 5.5 55 2.75 2.75 0.3
#6 4 4E7 55 5.5 55 2.75 2.75 03

During irradiation, devices were monitored for VOUT SETs, BUF-OUT SETs, Differential SETs, PG SETs, and
SEFIs. AVOUT SET was defined as an event when Vg1 deviated beyond +2% of its operating value. A BUF-

OUT SET was defined as an event when BUF-OUT deviated beyond +2% of its operating value. A Differential
SET was defined as an event when the differential between Vg1 and BUF-OUT deviated beyond +40mV, a

condition forbidden by the JEDEC DDR specification. APG SET was defined as an event when PG pulled low but
the device did not enter soft-start, and there was no loss of VOUT regulation. A SEFI was defined as an event
when PG pulled low and there was a loss of Vg1 regulation. VOUT and BUF-OUT SETs were captured with a

trigger set to capture events in which Vot or BUF-OUT, respectively, deviated beyond +2% of their operating
values. Differential SETs were captured with a trigger set to capture events in which the differential between Vgt
and BUF-OUT deviated beyond 40mV. The differential between Vgt and BUF-OUT was monitored using a
differential amplifier. PG SETs and SEFIs were captured with a trigger set to capture events when PG fell below

1.36V.
Table 3. DDR SET Test Summary at 45.8MeV-cm2/mg
Total # of # of
o # of DUTs (iz:JS(eI:(:Z) v OU#TOSfETs BUSFE-_Cr)sUT Diffse;rr:ial #;é:se # of SEFls
#1 4 4E7 0 0 0 0 0
#2 4 4E7 0 0 0 0 0
#3 4 4E7 0 0 0 0 0
#4 4 4E7 0 0 0 0 0
#5 4 4E7 0 0 0 0 0
#6 4 4E7 0 0 0 0 0

No VOUT SETs, BUF-OUT SETs, Differential SETs, PG SETs, or SEFIs were observed during testing.

For SET testing in an LDO configuration, the board was set up to irradiate two parts at a time. A 0.068uF bypass
capacitor was applied to VREF_INT, and VREF_INT fed into EA+. The devices were tested under eight different
test conditions as shown in Table 4. For each test condition, EN was tied to VCC. PG was pulled up to VCC

though a 10kQ resistor.

Table 4. LDO SET Test Conditions

. Number of Total Fluence
Test Condition Devices Tested (iOnS/sz) Vcc(v) V|N (V) VOUT (V) IOUT (A)
#1 4 4E7 2.7 1.5 1 3
#2 4 4E7 5.5 1.5 1 3
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Table 4. LDO SET Test Conditions (Cont.)

Test Condition De"‘,i”c'::‘fr';::e g T‘:}j:/'g;';;e VeeV) Vin (V) Vour (V) lout (A)
#3 4 4E7 2.7 15 1 3
#4 4 4E7 55 15 1 3
#5 4 4E7 2.7 55 1 0.3
#6 4 4E7 55 55 1 0.3
#7 4 4E7 2.7 55 1 03
#8 4 4E7 55 55 1 03

During irradiation, devices were monitored for VOUT SETs, PG SETs, and SEFIs. AVOUT SET was defined as an
event when Vg1 deviated beyond +2% of its operating value. A PG SET was defined as an event when PG

pulled low but the device did not enter soft-start, and there was no loss of VOUT regulation. A SEFI was defined
as an event when PG pulled low and there was a loss of VOUT regulation. VOUT SETs were captured with a
trigger set to capture events when Vo1 deviated beyond +2% of its operating value. PG SETs and SEFIs were

captured with a trigger set to capture events when PG fell below 1.5V.
Table 5. LDO SET Test Summary at 45.8MeV-cmZ/mg

Test Condition # of DUTs T‘(’I‘;":/':g;;e v ou#Tosf,ETs o G#;éTs # of SEFls
#1 4 4E7 0 0 0
#2 4 4E7 0 0 0
#3 4 4E7 0 0 0
#4 4 4E7 0 0 0
45 4 4E7 0 0 0
#6 4 4E7 0 0 0
47 4 4E7 0 0 0
#8 4 4E7 0 0 0

No VOUT SETs, PG SETs, or SEFIs were observed during testing.

7.2.5 Conclusion
The ISL75055M was found to be free of DSEE when operated with a maximum of V| = 6.2V and V¢ = 6.9V at
125°C regardless of whether EN is high or low at 45.8MeVscm?2/mg.

The ISL75055M did not exhibit any VOUT SETs, BUF-OUT SETs, Differential SETs, PG SETs, or SEFIs when

tested at 45.8MeV-cm2/mg in either an LDO or DDR terminator configuration. Therefore, the ISL75055M has
excellent radiation performance for radiation tolerant applications.

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

. Package .
Part Numberf'] M:r?(?n Actzea(:::::znT:::in Description!?l DF:l:/(g .# Rantni:L[?'] C_?I'I'I: ' II::‘ pt;.
9 P 9 (RoHS Compliant) 9 9 yp g
ISL75055M30NEZ Tray _
:\j:\'l?ESZOSS LDR to 30krad(Si) 48Ld Plastic eTQFP Q48.7x7C 3 +15255t30
ISL75055M30NEZ-T Reel, 1k
ISL75055M50NEZ Tray _
:\7:\‘1252055 LDR to 50krad(Si) 48Ld Plastic eTQFP Q48.7x7C 3 +15255t?C
ISL75055M50NEZ-T Reel, 1k
ISL75055MEV1Z Evaluation Board for DDR VTT Termination and Standard LDO Applications with TQFP package

1. These Pb-free plastic packaged products employ special Pb-free material sets; molding compounds/die attach materials and NiPdAu plate - e4
termination finish, which is RoHS compliant and compatible with both SnPb and Pb-free soldering operations. Pb-free products are MSL classified
at Pb-free peak reflow temperatures that meet or exceed the Pb-free requirements of IPC/JEDEC J-STD-020.
For the Pb-Free Reflow Profile, see TB493.

3. For more information about Moisture Sensitivity Level (MSL), see TB363.

10. Revision History

Revision Date Description
1.02 Oct 24, 2025 | Updated Symbol Pin Information (ECAD) section.
Updated the test condition for VREF_INT Voltage.
1.01 Oct 21, 2025 Updated Regulator Dead-Band +25C (Post Rad) Max Limit.
1.00 Aug 28, 2025 | Initial release
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https://www.renesas.com/us/en/document/oth/tb493-snpb-and-pb-free-reflow-soldering-temperature-profiles
https://www.renesas.com/www/doc/tech-brief/tb363.pdf
https://www.renesas.com/document/psc/q487x7c-48-lead-thin-plastic-quad-flatpack-exposed-pad-package
https://www.renesas.com/document/psc/q487x7c-48-lead-thin-plastic-quad-flatpack-exposed-pad-package

ISL75055M 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
ISL75055M30NEZ 48 TQFP-EP Q48.7x7C
ISL75055M30NEZ-T 48 TQFP-EP Q48.7x7C
ISL75055M50NEZ 48 TQFP-EP Q48.7x7C
ISL75055M50NEZ-T 48 TQFP-EP Q48.7x7C

A.2  Symbol Pin Information

A.2.1 48-TQFP-EP

Pin Number Primary Pin Name Primary Electrical Type Alternate Pin Name(s)

BUF-IN Input -
2 NC Passive -
3 EN Input -
4 vCC Power -
5 NC Passive -
6 SS Output -
7 NC Passive -
8 OCP-SRC Input -
9 NC Passive -
10 OCP-SNK Input -
1 NC Passive -
12 CONFIG Input -
13 PGND Power -
14 PGND Power -
15 PGND Power -
16 PGND Power -
17 PGND Power -
18 PGND Power -
19 PGND Power -
20 PGND Power -
21 PGND Power -
22 PGND Power -
23 PGND Power -
24 AGND Power -
25 VOUT Power -
26 VOUT Power -
27 VOUT Power -
28 VOUT Power -
29 VOUT Power -
30 VOUT Power -
31 VOUT Power -
32 VOUT Power -
33 VOUT Power -
34 VOoUT Power -
35 VREF_INT Power -
36 EA- Input -
37 EA+ Input -
38 VIN Power -
39 VIN Power -
40 VIN Power -
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Pin Number Primary Pin Name Primary Electrical Type Alternate Pin Name(s)
41 VIN Power -
42 VIN Power -
43 VIN Power -
44 VIN Power -
45 VIN Power -
46 VIN Power -
47 VIN Power -
48 BUF-OUT Output -
EPAD49 PGND Power -
A.3  Symbol Parameters
A Max Min Max
R . . .
Ord::la:::)eerart Qualification Q alt_j f'a tu:.n LDR M(frunt;ng RoHS “":'I:n?ii;att::eg Operating Input Input (c:)::r!::\tt
ualffication ypP P Temperature | Voltage | Voltage
ISL75055M30NEZ Space Radiation 0 | sMD | compliant | -55°C 125°C | 0.75V | 55V | 3A
Tolerant krad(Si)
Radiation 30 .
ISL75055M30NEZ-T Space ) SMD Compliant -55°C 125°C 0.75V 55V 3A
Tolerant krad(Si)
Radiation 50 . o o
ISL75055M50NEZ Space . SMD Compliant -55°C 125°C 0.75V 55V 3A
Tolerant krad(Si)
Radiation 50 .
ISL75055M50NEZ-T Space ) SMD Compliant -55°C 125°C 0.75V 55V 3A
Tolerant krad(Si)
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A4
A.41 48-TQFP-EP

Footprint Design Information

IPC Footprint Type Package Code/ POD Number Number of Pins
QFP Q48.7x7C 48
Description Dimension Value (mm) Diagram

Minimum lead span (vertical side) Dmin 8.90
Maximum lead span (vertical side) Dmax 9.10 -
Minimum lead span (horizontal side) Emin 8.90 #B B n1 n
Maximum lead span (horizontal side) Emax 9.10 Lo
Minimum body span (vertical side) D1min 6.90
Maximum body span (vertical side) D1max 7.10
Minimum body span (horizontal side) E1min 6.90 £
Maximum body span (horizontal side) E1max 7.10 .4
Minimum Lead Width Bmin 0.17 £ o
Maximum Lead Width Bmax 0.27
Number of pins (vertical side) PinCountD 12
Number of pins (horizontal side) PinCountE 12
Distance between the center of any two adjacent pins Pitch 0.50
Location of pin 1; S2 = corner of D side, C1 = center of E side Pin1 S2
Minimum thermal pad size (vertical side) D2min 5.20 E1
Maximum thermal pad size (vertical side) D2max 5.40 Bottom View
Minimum thermal pad size (horizontal side) E2min 5.20
Maximum thermal pad size (horizontal side) E2max 5.40
Minimum Lead Length Lmin 0.45
Maximum Lead Length Lmax 0.75
Maximum Height Amax 1.2
Minimum Standoff Height Almin 0.05 ) .
Minimum Lead Thickness cmin 0.09 Side View
Maximum Lead Thickness cmax 0.20

Recommended Land Pattern

Description Dimension Value (mm) Diagram
Distance between left pad toe to right pad toe (horizontal side) ZE 9.60
Distance between top pad toe to bottom pad toe (vertical side) ZD 9.60 <E
gids:)mce between left pad heel to right pad heel (horizontal GE 720 E" f
2idsSnce between top pad heel to bottom pad heel (vertical GD 7.20 1 :
Pad Width X 0.30 &
zZD F GD
Pad Length Y 1.20 YI
« GE
PCB Top View
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Package Outline Drawing
48 Thin Plastic Quad Flatpack Exposed Pad Packages (TQFP-EP)
u {EN ESAS POD Number: Q48.7x7C, Revision: 01, Date Created:May 6, 2025

VYN

f=—— 9.00 £0.10

w | »—D A, Exposed Pad \‘T 7.00 +0.10 7
[T LT
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—= + = 5304010 = + —=7.00£0.10
9.00 £0.10 — — — —
= = B = =
,—)JUUHUHHUUHUM 0.50 LHHUHUUHUUH{
Pin1-" " Top View -~ 530£0.10 =1 ““Pin1
/"/‘1\1/13° ‘ Bottom View
N 7
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‘ ’ LSeating Plane
Side View
Detail "A"
[4p[o.0s@[c[A-B[D]
— 1.00 £0.05 0471027 ===
0[')2:; | Min»Egk A 0.17/0.23£T——‘ N
'”’% 0.09/0.16 0.09/0.20
* { &‘[ L——i Basegal j

1 With Lead Finish
0.25 Or L 0.05/0.15 J
Gauge Plane — 0.60 £0.15
(1.00)

Detail "A"

9.60

720 Package Outline
1 [~70:80 /$ Notes:

J 1.20 1. All dimensioning and tolerancing conform to ANSI Y14.5-1982.

f ADatum plane located at mold parting line and coincident
with lead, where lead exits plastic body at bottom of parting line.

ADatumsand [D]to be determined at centerline between
leads where leads exit plastic body at datum plane [H].

7.20 9.60 Dimensions do not include mold protrusion.
Allowable mold protrusion is 0.254 mm .

AThese dimensions to be determined at datum plane [H].

6. Package top dimensions are smaller than bottom dimensions
L and top of package does not overhang bottom of package.

H Dimension does not include dambar protrusion.
L= 0.30 Allowable dambar protrusion is 0.08mm total
e 530 —= in excess of the dimension at maximum material
' condition. Dambar cannot be located on the lower
radius or the foot.

8. Controlling dimension: millimeter.

L[

Recommended Land Pattern

9. This outline conforms to jedec publication 95
registration MS-026, variation ABC-HD

10. DImensions in () are for reference only.
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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.

© 2025 Renesas Electronics Corporation. All rights reserved.
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