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Datasheet

ISL7119RH, ISL7119EH

Radiation Hardened High Speed Dual Voltage Comparators

Description

The ISL7119RH and ISL7119EH are radiation
hardened, high-speed, dual-voltage comparators
fabricated on a single monolithic chip. They operate
over a wide dual supply voltage range as well as a
single 5V logic supply and ground. The open collector
output stage facilitates interfacing with a variety of
logic devices and has the ability to drive relays and
lamps at output currents up to 25mA.

The ISL7119RH, ISL7119EH are fabricated on our
dielectrically isolated Radiation Hardened Silicon
Gate (RSG) process, which provides immunity to
Single Event Latch-Up (SEL) and highly reliable
performance in the natural space environment.

Applications
= Window detector
= Level shifter

= Relay driver

= Lamp driver

VREF

Features
= Electrically screened to DLA SMD # 5962-07215
* QML qualified per MIL-PRF-38535 requirements
= Input offset voltage (V,g): 8mV (max)
= Input bias current (Igjag): 1000nA (max)
= Input offset current (l,p): 150nA (max)

= Saturation voltage at Ignk = 3.2mMA (VgaT):
0.65V(max)

= Saturation voltage at Igjnk = 25mA (Vgar):
1.8V(max)

= Response time (tpp): 160ns (max)

= Radiation acceptance testing - ISL7119RH
» HDR (50-300rad(Si)/s): 300krad(Si)

= Radiation acceptance testing - ISL7119EH
» HDR (50-300rad(Si)/s): 300krad(Si)
+ LDR (0.01rad(Si)/s): 50krad(Si)

= SEE hardness (see SEE report for details)
+ SEL/SEB: Immunell

1. Devices use dielectrically isolated (DI) technology and latch
up is physically not possible.

R
_ 1
Vhmigh) = VRer ¥ (Vpu— VRep) X R, 7R, Roy

R
]
Vhow) = VRer ~ (VrRer —Vou) * R,*R,

Vpu>VRrer > VoL

Figure 1. Typical Application Circuit: Inverting Comparator with Hysteresis
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1. Pin Information

11 Pin Assignments

ouTi——"1e 10— +Vs

GNDIC—/———————— 2 9[—3-IN2
HN1IC—/—/——————'3 8[———1+IN2
]\ | — 7 ———1GND2
VsC——————1 5 6 ———10UT2

1.2 Pin Descriptions

Figure 2. Pin Assignments - Top View

Pin Name Pin Number Function
OouUT1 1 Comparator 1: Open Collector Output
GND1 2 Comparator 1: Ground Potential
+IN1 3 Comparator 1: Noninverting Input

-IN1 4 Comparator 1: Inverting Input

-Vs 5 Negative Power Supply Input
ouT2 6 Comparator 2: Open Collector Output
GND2 7 Comparator 2: Ground Potential

+IN2 8 Comparator 2: Noninverting Input
-IN2 9 Comparator 2: Inverting Input

+Vs 10 Positive Power Supply Input
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ISL7119RH, ISL7119EH Datasheet

2. Specifications

21 Absolute Maximum Ratings

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

Parameter Minimum Maximum Unit
Total supply voltage - 36 \%
Output to negative supply voltage - 36 \%
Ground to negative supply voltage - 25 \%
Ground to positive supply voltage - 18 \%
Differential input voltage - 5 \%
Input voltage - +15[1] v
Output short-circuit duration - 10021 s
Maximum power dissipation (PD) for case outline X: Ta=125°C - 0338 W
Ta=+125°C - 0.1 w
Maximum storage temperature range -65 150 °C
Junction temperature (T ) - 175 °C
Lead temperature (soldering, 10 seconds) - 265 °C
1. For supply voltages less than £15V, the absolute maximum input voltage is equal to the supply voltage.
2. Short circuit from the output to +VS can cause excessive heating and eventual destruction.
2.2 Recommended Operating Conditions
Parameter Minimum Maximum Unit
Single Supply Voltage (+Vs) 5 15 \Y
Dual Supply Voltage (+Vs) +5 +15 \Y
Ambient Temperature (Tp) -55 +125 °C
2.3 Thermal Specifications
Parameter Package Symbol Conditions T\),,:::ZI Unit
Thermal Resistance 10 Ld CDFP Bl | Junction to ambient 19 o
0,c Junction to case 60 °C/W
1. 0, is measured with the component mounted on an evaluation printed circuit (PC) board in free air.
FN6607 Rev.5.03 Page 4
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ISL7119RH, ISL7119EH Datasheet

24 Electrical Specifications
Vg = %15V, GND = 0V, Tp = 25°C, unless otherwise noted

Parameter Symbol Test Condition[1] Min | Max | Unit
+Vg =15V, Vg = -15V, Vem =12V
Rg < 5kQ, R = 1.4kQ pull up to 5V Veu = -12V
Input Offset Voltage Vos -8 +8 mV
+Vg =5V, Vg =0V, Vem =1V
Rs < 5kQ, R = 1.4kQ pull up to 5V Vem = 3V
+Vg =15V, -Vg = -15V, V| < -8mV, Igjnk < 25mA - 1.8 \
Saturation Voltage VsaT
+Vg = 3.5V, -Vg = -1V, V|y £ -8mV, Ig)nk < 3.2mA - 0.65 \
+Ve = 15V, -Ve = -15V, Vem = 12V
Common-Mode Rejection Ratio CMRR s =15V, Vs V. c 74 - dB
Rg = 5kQ, R = 1.4kQ pull up to 5V Vem = -12V
Vem = 12V
+Vg = 15V, -Vg = -15V, oM
Vem =-12V
Input Offset Current lio - 150 nA
VCM =1V
+VS = 5V, -VS = OV,
Vem =3V
+Vg =15V, -Vg =-15V, R| = 1.4kQ
Input Bias Current Ig - 1000 | nA
+Vg =5V, -Vg = 0V, R = 1.4kQ
Positive Supply Current lec +Vg =15V, -Vg = -15V, Igink < 25mA - 12 mA
Negative Supply Current lee +Vg =15V, -Vg = -15V, Igink < 25mA -5 - mA
+Vg =15V, -Vg = -15V, R, = 10kQ pull up to 15V, 74 ) dB
AVOUT =10V
Voltage Gain AvoL
+Vg =5V, -Vg = 0V, R_ = 10kQ pull up to 5V,
72 - dB
AVOUT =10V
Output Leakage Current lcEx +Vg =15V, -Vg = -1V, V| < Vio(min), Vout = 35V - 20 pA
+Vg =15V, -Vg = -15V -12 12 \%
Input Voltage Range VN
+Vg =5V, -Vg =0V 1 3 \
+Vg =15V, -Vg =-15V, R =500Q pull up to 5V, 160 ns
CL = 50pF to GND, V|N = V|o + 5mV, AV|N =100mV
Response Time tep
+Vg =5V, -Vg =0V, R_ = 500Q pull up to 5V, ) 185 ns
CL = 50pF to GND, V|N = V|o + 5mV, AV|N =100mV

1. RHand EH Device meet all levels M, D, P, L, R, and F of irradiation. However, these devices are only tested at the F level in accordance with
MIL-STD-883 method 1019 condition A. Pre and post irradiation values are identical unless otherwise specified in table. When performing post
irradiation electrical measurements for any RHA level, T, = +25°C (see Ordering Information). Device type 01 may be dose rate sensitive in a
space environment and may demonstrate enhanced low dose rate effects. In addition, an EH device is production lot acceptance tested on a
wafer-by-wafer basis to 300krad(Si) in accordance with MIL-STD-883 method 1019 condition A, and 50krad(Si) in accordance with MIL-STD-883

method 1019 condition D.
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ISL7119RH, ISL7119EH Datasheet

3. Typical Performance Graphs

Vpy =5V, Vrer = Vs/2, R =500Q, CL = 50pF, at Ty = 25°C (unless otherwise noted)

6 6
5 5
— / - /
s ¢ / s ¢ /
5 3 £ 3
3 . [ | we=visvve=asv | 3 [ | +ve=5v,v5=0 a
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Figure 3. Response Time: Falling Edge, Vg = £15V Figure 4. Response Time: Falling Edge, Vg = 5V
6 6
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Figure 5. Response Time: Rising Edge, V¢ = 15V Figure 6. Response Time: Rising Edge, Vg = 5V
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Figure 7. Response Time Test Circuit
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4. Application Information

Threshold Voltages for Vpy > Vrgr > Vo

+Vg Vpy

Ry
VA Rey VrHigh) = YRer + (Vpu —VRep) * R, 7R, Roy
——o0 Vour 1
Ry % = Voer— (Vopr— Vo ) X s—=
+ GND TH(Low) ~ YRerF ~(VRer ~Voo) R, *R,
VRker R,
NV
Vs

Figure 8. Inverting Comparator with Hysteresis

Threshold Voltages for Vpy > Vgrer > VoL
_ 1
VrHHighy = VrRer ¥ (VrRer —Voo) * R,

1
Vrrow) = VRer ~(Vpu~ VRer) % R, 7 Rpy

Figure 9. Noninverting Comparator with Hysteresis

Threshold Voltages for +Vg > Vgeg > GND

VREF
R,+R
Vi _ 273
R +Vs P VTHHign) = VREF R TR, 7R,
VTHHigh) h % Rpu R
V. =V _______§______
—o Vour TH(Low) ~ "REF*R. SR, + R,

73 v_[ -

V1H(Low) GN

RS % -Vs

Figure 10. Window Comparator
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ISL7119RH, ISL7119EH Datasheet

5. Die and Assembly Characteristics

Table 1. Die and Assembly Related Information

Die Information

2030um x 2030um (~80mils x 80mils)

Dimensions Thickness: 483um +25.4um (19mils £1mil)

Interface Materials

Type: PSG (Phosphorous Silicon Gas)
Thickness: 8.0kA + 1.0kA

Type: AlISiCu

Thickness: 16.0kA + 2kA

Glassivation

Top Metallization

Backside Finish Silicon

Assembly Information

Substrate Potential Unbiased (DI)
Additional Information

Worst Case Current Density <2.0 x 105A/cm?2
Transistor Count 66

6. Metallization Mask Layout

(1) oUT 1 (10) +VS

(9) -IN 2
(2) GND 1

(8) +IN 2
(3) +IN 1
(4)-IN 1 (7) GND 2

(5) -VS (6) OUT 2
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ISL7119RH, ISL7119EH Datasheet

7.

Package Outline Drawing

For the most recent package outline drawing, see K10.A.
Ceramic Metal Seal Flatpack Packages (Flatpack)

K10.A MIL-STD-1835 CDFP3-F10 (F-4A, Configuration B)

LEL ::: 10 Lead Ceramic Metal Seal Flatpack Package
IEI—E: :E: A T Inches Millimeters
* ] A Symbol i " v " Notes
I — T—— D in ax in ax
] |
¢ PINNO.1 [ 1] A 0.045 0.115 1.14 2.92 -
ID AREA +
b \ L ! ] Y b 0.015 0.022 0.38 0.56 -
<~ B> 315 b1 0.015 0.019 0.38 | 048 -
0.004 @|H[A-B@E|0E)| [€p] 0.0 @|H][A-8E|0E) c 0.004 0.009 0.10 0.23 -
c1 0.004 0.006 0.10 0.15 -
D - 0.290 - 7.37 3
E 0.240 0.260 6.10 6.60 -
c
v 1 f«—E E1 - 0.280 R 7.11 3
A _V_|:|—r| i &8 E2 | 0125 - 3.18 - -
T Iy Y. Li:‘ ﬁ i:j L] } E3 | 0030 i 076 | - 7
e 0.050 BSC 1.27 BSC -
SEATING AND
BASE PLANE ¢l LEAD FINISH 0.008 0.015 0.20 0.38 2
i b/ i L 0.250 0.370 6.35 9.40 -
BASE Q 0.026 0.045 0.66 1.14 8
METAL
S1 0.005 - 0.13 - 6
[— b1 —» T
- 0.0015 - 0.04 -
T
L (b) — N 10 10 -
SECTION A-A Rev. 0 3/07
NOTES:
1. Index area: A notch or a pin one identification mark shall be located
adjacent to pin one and shall be located within the shaded area
shown. The manufacturer’s identification shall not be used as a pin
one identification mark. Alternately, a tab (dimension k) may be
used to identify pin one.
2. If a pin one identification mark is used in addition to a tab, the limits
of dimension k do not apply.
3. This dimension allows for off-center lid, meniscus, and glass over-
run.
4. Dimensions b1 and c1 apply to lead base metal only. Dimension M
applies to lead plating and finish thickness. The maximum limits of
lead dimensions b and ¢ or M shall be measured at the centroid of
the finished lead surfaces, when solder dip or tin plate lead finish is
applied.
5. N is the maximum number of terminal positions.
6. Measure dimension S1 at all four corners.
7. Forbottom-brazed lead packages, no organic or polymeric materials
shall be molded to the bottom of the package to cover the leads.
8. Dimension Q shall be measured at the point of exit (beyond the me-
niscus) of the lead from the body. Dimension Q minimum shall be
reduced by 0.0015 inch (0.038mm) maximum when solder dip lead
finish is applied.
9. Dimensioning and tolerancing per ANSI Y14.5M - 1982.
10. Controlling dimension: INCH.
FN6607 Rev.5.03 ° t r<:l Page 9
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8. Ordering Information

Ordering SMD Radiation Hardness Package Description Pkg.
2]
Numberl] Part Number (Total lonizing Dose) (RoHS Compliant) Dwg.# | 1eMP- Range
5962F0721501QXC ISL7119RHQF
HDR to 300krad(Si)l3!
5962F0721501VXC ISL7119RHVF 10 Lead Ceramic Metal
Seal Flatpack K10.A
HDR to 300krad(Si), 4!
5962F0721502VXC ISL7119EHVF LDR to 50krad(S)
(5] i
5962F0721501V9A ISL7119RHVX HDR to 300krad(Si) § | sz
HDR to 300krad(Si), ie
(5]
5962F0721502V9A ISL7119EHVX LDR to 50krad(Si)
ISL7119RHF/PROTO | ISL7119RHF/PROTO®! 10 Lead Ceramic Metal K10.A
N/A Seal Flatpack
ISL7119RHX/SAMPLE | ISL7119RHX/SAMPLEISI6] Die N/A

1.

9.

Specifications for Rad Hard QML devices are controlled by the Defense Logistics Agency Land and Maritime (DLA). The SMD numbers listed in
the table must be used when ordering.

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.

The device may be dose rate sensitive in a space environment and may demonstrate enhanced low dose rate effects. The radiation end point
limits for the noted parameters are guaranteed only for the conditions as specified in MIL-STD-883, method 1019, condition A to a maximum total
dose of 300krad(Si).

The device radiation end point limits for the noted parameters are guaranteed only for the conditions as specified in MIL-STD-883, method 1019,
condition A to a maximum total dose of 300krad(Si), and condition D to a maximum total dose of 50krad(Si).

Die product tested at T = + 25°C. The wafer probe test includes functional and parametric testing sufficient to make the die capable of meeting
the electrical performance outlined in the DLA SMD.

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 the DLA
SMD and are in the same form and fit as the qualified device. The /SAMPLE parts are capable of meeting the electrical limits and conditions
specified in the DLA SMD. The /SAMPLE parts do not receive 100% screening across temperature to the DLA SMD electrical limits. These part
types do not come with a Certificate of Conformance because they are not DLA qualified devices.

Revision History

Revision

Date Description

5.03

Jul 14, 2025 Updated Figures 3 to 7.

5.02

Applied the latest template.
Added Figure 1.

Added the following sections:

= Pin Descriptions

= Specifications

= Typical Performance Graphs
= Application Information

Feb 13, 2025

5.01

Fixed links.

Updated Radiation Acceptance feature bullets.
Updated Ordering Information table.

Removed About Intersil section.

Feb 9, 2023

5.00

Updated package info in ordering information for parts ending in X from 10 Lead Ceramic Metal Seal
Flatpack to Die.

Added Revision History and About Intersil sections.

Added POD K10.A.

Apr 15, 2016

FN6607 Rev.5.03
Jul 14, 2025

intel"sil Page 10



https://www.renesas.com/package-image/pdf/outdrawing/k10.a.pdf
https://www.renesas.com/package-image/pdf/outdrawing/k10.a.pdf

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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