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1. SCOPE

1.1 Scope. This drawing documents product assurance class levels consisting of high reliability (device class Q), space
application (device class V or Y), and plastic encapsulated microcircuits (PEM) (device class N) for military, terrestrial and avionics
application and device class P for space application. A choice of case outlines and lead finishes are available and are reflected in
the Part or Identifying Number (PIN). When available, a choice of Radiation Hardness Assurance (RHA) levels is reflected in the
PIN. For device classes N and P, the user is cautioned to assure that the device is appropriate for the application environment.

1.2 PIN. The PIN is as shown in the following example:

5962 R 18222 Q‘l T T T
Federal RHA Device Device Case Lead
supply designator type class outline finish

classification (see 1.2.1) (see 1.2.2) designator (see 1.2.4) (see 1.2.5)
\ / (see 1.2.3)
v

Drawing number

1.2.1 RHA designator. RHA marked devices classes are N, P, Q, Y, and V and meet the MIL-PRF-38535 specified RHA levels and
are marked with the appropriate RHA designator. A dash (-) indicates a non-RHA device.

1.2.2 Device type(s). The device type(s) identify the circuit function as follows:

Device type Generic number Circuit function
01 TPS7H5001-SP, SP(QMLP) Radiation hardened, 4 Vto 14 V,

2 MHz current mode dual output
PWM controller

02 TPS7H5002-SP, SP(QMLP) Radiation hardened, 4 Vto 14 V,
2 MHz current mode single output
PWM controller

03 TPS7H5003-SP, SP(QMLP) Radiation hardened, 4 V to 14 V,
2 MHz current mode single output
PWM controller

04 TPS7H5004-SP, SP(QMLP) Radiation hardened, 4 Vto 14 V,
2 MHz current mode dual output
PWM controller

1.2.3 Device class designator. The device class designator is a single letter identifying the product assurance level as follows:

Device class Device requirements documentation
Nor P Certification and qualification to MIL-PRF-38535 for PEM performance environments.
Y Certification and qualification to MIL-PRF-38535. Non hermetic flip chip technology on a
ceramic or organic substrate.
QorV Certification and qualification to MIL-PRF-38535
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1.2.4 Case outline(s). The case outline(s) are as designated in MIL-STD-1835, JEDEC Publication 95, and as follows:

Outline letter Descriptive designator Terminals Package style
X See figure 1 22 Flat pack
Y See figure 1 24 Plastic thin shrink small outline package (TSSOP)

1.2.5 Lead finish. The lead finish is as specified in MIL-PRF-38535 for device classes N, P, Q, Y, and V.

Finish designator Material

A Hot solder dip

B Tin-lead plate

C Gold plate

D Palladium

E Gold flash palladium

F Tin-lead alloy (BGA/CGA)

z Other

1.3 Absolute maximum ratings. 1/ 2/
10T 10 A | PPN -0.3Vto+16V
Input RT, VSENSE, SS, RSC, COMP, PS, SP, HICC, LEB .....c.ccoviiieniienenen, -0.3Vto+3.3V
INPUL QYN C e et -0.3Vto+7.5V
[T o1 = VR N ] R P -03Vto+7.5V
INPUt DCL, CS_ ILIM ..eeeii ettt e e e e e e e e e e -03Vto+7.5V
Output OUTA, OUTB, SRA @Nd SRB.....c.iiiiiiiiiiieiiieeeeeee e -0.3Vto+7.5V
L@ 10 o101 Y I L PP -0.3Vto+7.5V
OULPUL REFCAP ...t -03Vto+3.3V
Electrostatic discharge (ESD) ratings:
Human body model (HBM) per ANSI/ESDA/JEDEC JS-001........ccccevriverinnene -1,000 V to +1,000 V 3/
Charged device model (CDM) per ANSI/ESDA/JEDEC JS-002...........cccceenuene -250 V to +250 V 4/

Storage temperature range (TSTG) «..veerveeerrrrireieriiieree ettt -65°C to +150°C
JUNCtioN temMPErature (Tu) ..veeivee e -55°C to +150°C

1/ Operation outside the absolute maximum ratings may cause permanent damage to the device. Absolute maximum ratings do
not imply functional operation of the device at these or any other conditions beyond those indicated under recommended
operating conditions. If used outside the recommended operating conditions but within the absolute maximum ratings, the
device may not be fully functional, and this may affect device reliability, functionality, performance, and shorten the device
lifetime.

2/ Over operating free-air temperature range (unless otherwise noted). All voltages referenced to GND.

3/ JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
Manufacturing with less than 500-V HBM is possible with the necessary precautions.

4/ JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
Manufacturing with less than 250-V CDM is possible with the necessary precautions.
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1.3 Absolute maximum ratings — continued. 1/ 2/

Case outline X:

Thermal resistance, junction-to-ambient (ReJa) .....cccoooviveiiiiiiiii e 33.8°C/W
Thermal resistance, junction-to-case, bottom (Reuc(bot)) «..ovvveeriveeeeiriiriiiiiiienee 7.4°C/W
Thermal resistance, junction-to-board (RuB) .......c.ccooeririiriiiii e 16.9°C/W
Thermal resistance, junction-to-case top (Ruc(top)) ««- vveeeerreeremrmirreiniieeenieeeennee 16.5°C/W
Junction-to-top characterization parameter, (WiB) ......ccoevvveiiiieeiii e, 8.2°C/W
Junction-to-board characterization parameter (Wut) .....ccooovvevieeniiieiiecnec e, 16.6°C/W

Case outline Y:
Thermal resistance, junction-to-ambient (Reja) .......covveviiiiiiiiiiiinas 74.5 °C/W
Thermal resistance, junction-to-board (ReJB)...........cevvvvieiiriiiiiiiiis 34.8 °C/W
Thermal resistance, junction-to-case, top (ReJC(top))- -« -« vxeeremereeneureieneiienannann 17.9 °C/W
Junction-to-top characterization parameter (Wug)...........covvvviviiiiiiiiiiiien 0.8 °C/W
Junction-to-board characterization parameter (Wut).........cocvveiiiniiniininineen 30.3 °C/W

1.4 Recommended operating conditions.

Supply voltage (VIN) ... 4Vto14V

Input voltage slew rate (SRVIN) «.c..vnieinii e 0.03 V/ps (maximum)

JUNCHON tEMPErAtUrE (Tu) .oeeieeieeeiie ettt e e e e e saneeeessaeeens -55°C to +125°C 5/

1.5 _Radiation features.

Device types (01-04):
Maximum total dose available (high dose rate = 50 — 300 rad(Si)/s)................... 100 krads(Si) 6/

Device type 01:
Maximum total dose available (low dose rate < 10 mrad(Si)/s): ....cceevviiviiiennennn. 100 krads(Si) 6/

Heavy ion Single event phenomena (SEP):
No SEL occurs at effective LET (S€€ 4.4.5.2) .....oooieieiiieeeiee e <75 MeV-cm2/mg 7/
No SEB observe at effective LET (S€€ 4.4.5.2) ....ueoviiiiiiiie e <75 MeV-cm2/mg 7/
No SEGR observe at effective LET (5€€ 4.4.5.2) ....oooiiiiiiiiiiiiiieee e <75 MeV-cmz/mg 7/

Neutron/Displacement damage test (1-MeV equivalent): ..........ccccoeceviiieieniicenennen. =1 x 10" n/cm? 8/

5/ In applications where high power dissipation and/or poor package thermal resistance is present, the maximum ambient
temperature may have to be derated. Maximum ambient temperature [Tamax)] is dependent on the maximum operating junction
temperature [Tymax)], the maximum power dissipation of the device in the application [Pbmax)], and the junction-to-ambient
thermal resistance of the part/package in the application (8.a), as given by the equation: Ta (max) = Tumax) — (8ua X Pp(max))

6/ The manufacturer supplying device type 01 (BiCMOS, LBC7 process technology) has performed radiation total ionizing dose
(TID) characterization testing in accordance with MIL-STD-883 method 1019 (condition A and condition D) paragraph 3.13.1.1
and the part exhibited no enhanced low dose rate sensitivity (ELDRS) at a dose level of 100 krads(Si). The manufacturer is
also supplying device types 02, 03 and 04 which have a similar design of BICMOS, LBC7 process technology and has
performed TID test in MIL-STD-883, method 1019, condition A and the radiation end point limits for the noted parameters are
guaranteed to a maximum total dose of 100 krads(Si).

7/ The heavy-ion test performed at TAMU Cyclotron Radiation Effects Facility. Holmiun ('**Ho) ion beam was used at an angle of
incidence of 0° at flux of 10%ions/cm?'s, fluences level of 107 ions/cm? and a temperature of 125°C and no single event latch-
up (SEL) was observed at LET of 75 MeV-cm?/mg. Manufacturer also test Single event burnout (SEB) and Single event gate
rupture (SEGR) test with Holmiun ('%®*Ho) ion beam at an angles of incidence of 0°. No SEB/SEGR observed up to LET
of 75 MeV-cm?/mg. For more information on SEE/SEP test please contact device manufacturer.

8/ Neutron/Displacement damaged dosimetry test was performed in Fast Neutron Irradiation (FNI) facility of The University of
Massachusetts Lowell. The results show that all devices were fully functional and within production test limits after having
been irradiated up to 1 x 10"3 n/cm? (1-MeV equivalent). A sample size of nine units was exposed to radiation testing per MIL-
STD-883, Method 1017 for Neutron Irradiation, and an additional one device was used as a control unit and was not irradiated.
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2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, and handbooks. The following specification, standards, and handbooks form a part of
this drawing to the extent specified herein. Unless otherwise specified, the issues of these documents are those cited in the
solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATION
MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-883 - Test Method Standard Microcircuits.
MIL-STD-1835 - Interface Standard Electronic Component Case Outlines.

DEPARTMENT OF DEFENSE HANDBOOKS

MIL-HDBK-103 - List of Standard Microcircuit Drawings.
MIL-HDBK-780 - Standard Microcircuit Drawings.

(Copies of these documents are available online at https://quicksearch.dla.mil/.)

2.2 Non-Government publications. The following document(s) form a part of this document to the extent specified herein. Unless
otherwise specified, the issues of these documents are those cited in the solicitation or contract.

ASTM INTERNATIONAL (ASTM)

ASTM F1192 - Standard Guide for the Measurement of Single Event Phenomena (SEP) Induced by Heavy lon
Irradiation of semiconductor Devices.

(Copies of this document is available online at https://www.astm.org.)

JEDEC SOLID STATE TECHNOLOGY ASSOCIATION

JEDEC JS-001 - Human Body Model Testing of Integrated Circuits.

JEDEC JS-002 - ANSI/ESDA/JEDEC Joint Standard for Electrostatic Discharge Sensitivity-Charged Device Model (CDM) -
Device Level

JEDEC JEP 155 — Recommended ESD Target levels for HBM/MM Qualification

JEDEC JEP 157 - Recommended ESD-CDM Target Levels

(Copies of these documents are available online at https://www.jedec.org/).

2.3 Order of precedence. In the event of a conflict between the text of this drawing and the references cited herein, the text of this

drawing takes precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific
exemption has been obtained.
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3. REQUIREMENTS

3.1 Item requirements. The individual item requirements for device classes N, P, Q, Y, and V shall be in accordance with MIL-
PRF-38535 and as specified herein or as modified in the device manufacturer's Quality Management (QM) plan. The modification in
the QM plan shall not affect the form, fit, or function as described herein.

3.1.1 Microcircuit die. For the requirements of microcircuit die, see appendix A to this document.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimensions for device classes N, P, Q,
Y, and V shall be as specified in MIL-PRF-38535 and herein.

3.2.1 Case outlines. The case outlines shall be in accordance with 1.2.4 herein and figure 1.

3.2.2 Terminal connections. The terminal connections shall be as specified on figure 2.

3.2.3 Block diagrams. The block diagrams shall be as specified on figure 3.

3.2.4 Radiation exposure circuit. The radiation exposure circuit shall be maintained by the manufacturer under document revision
level control and shall be made available to the preparing and acquiring activity upon request.

3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise specified herein, the electrical
performance characteristics and postirradiation parameter limits are as specified in table IA and shall apply over the full ambient
operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table IA. The electrical tests
for each subgroup are defined in table IA.
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3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. In addition, the manufacturer's PIN may also be marked.
For packages where marking of the entire SMD PIN number is not feasible due to space limitations, the manufacturer has the option
of not marking the "5962-" on the device. For RHA product using this option, the RHA designator shall still be marked. Marking for
device classes N, P, Q, Y and V shall be in accordance with MIL-PRF-38535.

Marking for case outline Y:
If any additional information is needed, contact the manufacturer.

Fommm e + \T/ =TI LOGO
' \T/YMLLLLSG4 ! YM = YEAR MONTH DATE CODE
! R1822201P ! LLLL = ASSEMBLY LOT CODE
10 QMLA NNNN ! S = ASSEMBLY SITE CODE PER QSS 005-120
+ + NNNN = Simple sequence decimal serialization
O -PIN 1 (DIMPLE) Q= QML

MLA= COUNTRY
LINE 1 MAXIMUM IS 9 CHARACTERS
#SYMBOL DEVICE NAME : R1822201P

#SYMBOL ECAT :G4 MUST BE SYMBOLIZED WITH AN UNDERSCORE
Fomm + \T/ =TI LOGO
' \T/YMLLLLSG4 ! YM = YEAR MONTH DATE CODE
! R1822202P ! LLLL = ASSEMBLY LOT CODE
10 QMLA NNNN ! S = ASSEMBLY SITE CODE PER QSS 005-120
+ + NNNN = Simple sequence decimal serialization
O - PIN 1 (DIMPLE) Q= QML

MLA= COUNTRY
LINE 1 MAXIMUM IS 9 CHARACTERS
#SYMBOL DEVICE NAME : R1822202P

#SYMBOL ECAT :G4 MUST BE SYMBOLIZED WITH AN UNDERSCORE
Fommmm e + \T/ =TI LOGO
' \T/YMLLLLSG4 ! YM = YEAR MONTH DATE CODE
! R1822203P ! LLLL = ASSEMBLY LOT CODE
10 QMLA NNNN ! S = ASSEMBLY SITE CODE PER QSS 005-120
+ + NNNN = Simple sequence decimal serialization
O -PIN 1 (DIMPLE) Q= QML

MLA= COUNTRY
LINE 1 MAXIMUM IS 9 CHARACTERS
#SYMBOL DEVICE NAME : R1822203P

#SYMBOL ECAT :G4 MUST BE SYMBOLIZED WITH AN UNDERSCORE
Fomm + \T/ =TI LOGO
' \T/YMLLLLSG4 ! YM = YEAR MONTH DATE CODE
1 R1822204P ! LLLL = ASSEMBLY LOT CODE
10 Q MLA NNNN ! S = ASSEMBLY SITE CODE PER QSS 005-120
+ + NNNN = Simple sequence decimal serialization
O - PIN 1 (DIMPLE) Q= QML

MLA= COUNTRY
LINE 1 MAXIMUM IS 9 CHARACTERS
#SYMBOL DEVICE NAME : R1822204P

#SYMBOL ECAT G4 MUST BE SYMBOLIZED WITH AN UNDERSCORE
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TABLE IA. Electrical performance characteristics.

Test Symbol Conditions 1/ 2/ 3/ Group A Device Limits Unit
-55°C < Ta < +125°C subgroups type
Ta=Ty
unless otherwise specified
Min Max
Supply section.
Operating input VIN 1,2,3 01, 02, 03, 04 4 14 \Y
voltage
fsw = 500 kHz, No load for 1,2,3 01, 02, 03, 04 8
OUTA, OUTB, SRA, and
SRB
fsw = 1 MHz, No load for 1,2,3 01, 02, 03,04 9.5
OUTA. OUTB, SRA, and
SRB mA
fsw = 2 MHz, No load for 1,2,3 01, 02, 03, 04 13.5
OUTA, OUTB, SRA and SRB
Operating lop fsw = 500 kHz, CLoap = 1,2,3 01, 02, 03,04 9.5
Supply current 100 pF for OUTA, OUTB,
SRA, and SRB
fsw = 1 MHz, CLoap = 100 pF 1,2,3 01, 02, 03, 04 12
for OUTA, OUTB, SRA, and
SRB
fsw =2 MHz, CrLoap = 100 pF 1,2,3 01, 02, 03, 04 19.5
for OUTA, OUTB, SRA, and
SRB
Standby current Iop (dis) EN=0V 1,2,3 01, 02, 03, 04 3 mA
Internal linear
regulator output Vipo 5V<VIN=14V, fsw <1 MHZ 1,2,3 01, 02, 03, 04 4.75 5.2 V
voltage
Internal linear
regulator output Vibo 5V<VIN <14V, fsw = 2 MHZ 1,2,3 01,02,03,04 | 4.65 5.2
voltage
ENABLE AND UNDER VOLTAGE LOCKOUT
EN threshold VENR 1,2,3 01,02,03,04 | 0.57 0.65 V
rising
EN threshold VENF 1,2,3 01,02,03,04 | 0.47 0.55 \Y
falling
EN hysteresis VENH 1,2,3 01, 02, 03, 04 85 105 mV
voltage
EN pin input len _ _ 1,2,3 01, 02, 03, 04 50 nA
leakage current VIN=14V,EN=5V
\'/L'DO UVLO VLDOUuvLOoR 1,2,3 01,02,03,04 | 3.44 3.66 \Y,
rising
V
VLDO UVLO VLDOuvioL 1,2,3 01,02,03,04 | 3.29 3.51
falling
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Test Symbol Conditions 1/ 2/ 3/ Group A Device Limits Unit
-55°C < Ta < +125°C subgroups type
Ta=Ty
unless otherwise specified
Min | Max
UVLO hysteresis VLDOuvLoH 1,2,3 01,02,03,04 | 115 | 160 mV
SOFT START
Soft-start current Iss SS=03V 1,2,3 01,02,03,04 | 1.98 | 3.32 MA
ERROR AMPLIFIER
Transconductance EAgm -2 UA < ICOMP < 2pA, Vicomp) = 1V 9,10,11 |01,02,03,04 | 1150 | 2500 | pAN
Error amplifier source EAisrc V(comp) = 1V, 100-mV input 1,2,3 [01,02,03,04| 100 | 190 MA
current overdrive
Error amplifier sink EAisnk V(comp) = 1V, 100-mV input 1,2,3 01,02,03,04 | 100 | 190 A
current overdrive
Error amplifier input EA 1,2,3 01, 02, 03, 04 -2 2 mV
offset voltage oS
Error amplifier input EAs 1,2,3 |01,02 03, 04 35 nA
bias current
OSCILLATOR
VIN<S5V 9,10,11 | 01, 02, 03, 04 0.8 \%
SYNC in low-level SYNC.L
VIN = 5V 9,10, 11 | 01, 02, 03, 04 0.8
VIN<5V 9,10,11 | 01,02,03,04| 35
SYNC in high-level SYNCH
VIN = 5V 9,10,11 | 01,02,03,04| 3.5
SYNC in frequency Fsync 4,5,6 01,02,03,04 | 200 |4000| kHz
range
SYNC in duty cycle Dsyne Duty cycle of external clock 4,5,6 01,02,03,04 | 40 60 %
SYNC out low-to-high SYNCRrT Croap = 25 pF 9,10,11 |01, 02, 03, 04 15 ns
rise time (10%/90%)
SYNC out high-to-low SYNCFt CrLoap = 25 pF 9,10, 11 | 01,02, 03, 04 17 ns
fall time (10%/90%)
SYNC out low level SYNCoL lo. =10 mA 9,10, 11 |01, 02, 03, 04 500 mV
SYNC out high level VLDO- lon = 10mA 4/ 9,10,11 | 01, 02, 03,04 0.5 \Y
SYNCoH
Externally set
frequency detection EXTor RT = Open, f = 200 kHz 9,10, 11 | 01, 02, 03, 04 20 V&
time
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Test Symbol Conditions 1/ 2/ 3/ Group A Device Limits Unit
-55°C < Ta<+125°C subgroups type
Ta=Ty . Min Max
unless otherwise specified
RT =1.07 MQ 4,5,6 |01,02,03,04 95 115
kHz
External set frequency FSWext |RT =511kQ 4,56 01, 02, 03, 04 190 230
RT =90.9 kQ 4,5,6 |[01,02,03,04| 900 1100
RT = 34.8 kO 4,56 [01,02,03,04| 1700 | 2300
VOLTAGE REFERENCE
Internal voltage
reference initial Measured at COMP, 25°C 1/ 1 01,02,03,04 | 0.609 | 0.615 \%
tolerance VRer
Measured at COMP, -55°C 1/ 3 01,02,03,04 | 0.607 | 0.612
Internal voltage
reference Measured at COMP, +125°C 1/ 2 01,02,03,04 | 0.611 | 0.617
REFCAP voltage REFCAP =470 nF 1,2,3 [01,02,03,04| 1.213 | 1.237
CURRENT SENSE, CURRENT LIMIT, AND HICCUP
COMP to CS_ILIM CCSR 1,2,3 [01,02,03,04| 2.00 2.12
ratio
Current limit (over-
current) threshold VCS_ILIM 1,2,3 |01,02,03, 04 1.09 \%
FAULT
FLT threshold rising VELTR 1,2,3 [01,02,03,04| 0.57 0.65 \%
FLT threshold falling VrLTF 1,2,3 [01,02,03,04| 047 0.55 \%
FLT hysteresis voltage VFLTH 1,2,3 01, 02, 03, 04 90 110 mV
FLT minimum pulse TrLT
width Veir=1V 9,10,11 | 01,02,03,04| 0.4 14 us
fsw = 100 kHz 9,10,11 | 01,02,03,04 | 140 169
FLT delay duration toFLT fsw = 200 kHz 9,10, 11 |01, 02, 03, 04 66 86 us
fsw =1 MHz 9,10, 11 | 01, 02, 03, 04 14 21
fsw =2 MHz 9,10, 11 | 01, 02, 03, 04 7 14
See footnotes at end of table.
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TABLE IA.

Electrical performance characteristics — Continued.

Test Symbol Conditions 1/ 2/ 3/ Group A Device Limits Unit
-55°C < Ta < +125°C subgroups type
Ta=Ty
unless otherwise specified
Min | Max
THERMAL SHUTDOWN
Thermal shutdown 4/ 01,02,03,04 | 165 | 185 °C
Thermal shutdown 4/ 01,02,03,04 | 10 20 °C
hysteresis
PRIMARY AND
SYNCHRONOUS
RECTIFIER OUTPUTS
Risef/fall time Rioap = 50 k€3, CLoap = 100 pF, 9, 10, 11 01, 02. 03, 04 17 ns
10% to 90%
Minimum on-time tMIN LEB=10kQ, 5V<Vin<14V 9,10, 11 01, 02, 04 85 ns
Minimum on-time tmin 5V<VnN<14V 9,10, 11 03 115 ns
PS = floating, 5V <VIN <14V,
90%
of OUTXx falling to 10% of SRx 5 11
rising,
OUTx and SRx floating
Primary off to PS=499k),5V<VIN<14 YV,
90%
secondary on dead TDps of SRx falling to 10 % of OUTx 9, 10,11 01, 02 43 55 ns
rising
time edge,OUTx SRx floating
PS=107kQ,5V<VIN <14V,
90%
of SRx falling to 10 % of 10% of 85 | 110
OUTx
rising, OUTx and SRx floating
Primary off to TDps o
Secondary on dead 5V<VIN 14V, 90 % 9,10, 11 03 40 60 ns
time Of SRx falling to 10 % of OUTx
rising edge, OUT x SRx floating
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Test Symbol Conditions 1/ 2/ 3/ Group A Device Limits Unit
-55°C < Ta<+125°C subgroups type
Ta=Ty
unless otherwise specified
Min | Max
SP = floating, 5V £ VIN 14 <V,
90%
Of SRX falling to 10% of OUTX S| M
rising,
OUTx and SRx floating
Secondary off to TDsp SP=499kQ,5V<VIN £14V,
90%
primary on dead time Of SRX falling to 10% of OUTX 9,10, 11 01, 02 43 55 ns
rising,
OUTx and SRx floating
SP =107 kQ, 5V < VIN < 14V,
90%
of SRx falling to 10% of OUT x 85 | 110
rising,
OUTx and SRx floating
Secondary off to primary | TDsp 5V <VIN<14V, 90% Of SRX 9,10, 11 03 40 60 ns
on dead time Falling to 10% of OUTX rising,
OUTx and SRx floating
LEADING EDGE BLANK
TIME AND DUTY
CYCLE
LEB=10kQ,5V<VIN<14V 9,10, 11 01, 02, 04 12 19
Leading edge blank TLeB LEB=499kQ,5V<VIN<14V 9, 10, 11 01, 02, 04 45 55 ns
time LEB=110kQ,5V<VIN< 14V 9,10, 11 01, 02, 04 85 | 110
Leading edge blank time | TiLes 5V<VIN< 14V 9,10, 11 03 45 55 ns
DCL = AVSS 9,10, 11 01, 04 45 50
Maximum duty cycle Dwmax DCL = floating, clock duty cycle = 9,10, 11 01, 02, 03 70 80 %
50%
DCL =VLDO 9,10, 11 01, 02, 03 100
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

1/ Unless otherwise specified, Vin=4 V to 14 V.
2/ For production testing of these parameters to the limits in Table 1A herein, ambient temperature (Ta) = junction temperature (T,).

3/ Devices supplied to this drawing have been characterized through all levels M, D, P, L and R of irradiation. Pre and Post-
irradiation values are identical unless otherwise specified in Table IA. When performing post irradiation electrical measurements
for any RHA level, TA = +25°C.

The manufacturer supplying device type 01 has performed characterization testing in accordance with MIL-STD-883 method
1019 paragraph 3.13.1.1 and the part exhibited no enhanced low dose rate sensitivity (ELDRS) at a dose level of 100 krads(Si).
The radiation end point limits for the noted parameters are guaranteed only for the conditions specified in MIL-STD-883, method
1019, condition A and condition D to a maximum total dose of 100 krads(Si). The manufacturer is also supplying device types
02, 03, and 04 and has performed TID test in MIL-STD-883, method 1019, condition A and the radiation end point limits for the
noted parameters are guaranteed to a maximum total dose of 100 krads(Si).

4/ Bench verified. Not tested in production.

Table IB. SEP testlimits 1/ 2/ 3/ 4/

Device Test
type
01, 02, 03, 04 SEL No single event latch-up (SEL) was observed at LET of 75 MeV-cm?/mg.
01, 02, 03, 04 SEB/SEGR No SEB/SEGR observed up to LET of 75 MeV-cm?/mg.

1/ For SEP test conditions, see 4.4.4.4 herein.

2/ Technology characterization and model verification supplemented by in-line data may be used in lieu
of end-of-line testing. Test plan must be approved by TRB and qualifying activity.

3/ The heavy-ion test performed at TAMU Cyclotron Radiation Effects Facility. Holmiun ('%*Ho) ion beam was used at
an angle of incidence of 0° at flux of 10%ions/cm?'s, fluences level of 107 ions/cm? and a temperature of 125°C and
no single vent latch-up (SEL) was observed at LET of 75 MeV-cm?/mg. Manufacturer also test Single event burnout
(SEB) and Single event gate rupture (SEGR) test with Holmiun ('®3Ho) ion beam was used at angles of incidence of
0°. No SEB/SEGR observed up to LET of 75 MeV-cm?mg. For more information on SEE/SEP test please contact
device manufacturer.

4/ For SEL test temperature Ta = +125°C £10°
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Case X

Symbol Millimeters Inches
Min Max Min Max
A 1.728 2.428 .068 .096
A1 .053 .353 .002 .014
A2 .635 REF .025 REF
A3 .300 REF .012 REF
B .204 .304 .008 .012
C .097 A77 .004 .007
7.446 7.946 .293 .313
D1 6.35 BSC .250 BSC
D2 6.73 REF .265 BSC
E 5.961 6.461 .235 .254
E1 5.70 REF .224 REF
E2 3.876 4176 153 .164
E3 .203 REF .008 REF
e .635BSC .025 BSC
L 26.5 275 1.04 1.08
Q .555 715 .022 .028

FIGURE 1. Case outline — continued.
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Case Y
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SEE NOTE 3 [ pildclap |
2T T 0.25
/ 0 GAGE PLAMNE
[ .f 1 l.
Waw AU
A ) K}z”'
SEEDETAL A
0= g
DETAIL A
TYPICAL
NOTES:
1. Controlling dimensions are millimeters.
2. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash,
protrusions, or gate burrs shall not exceed 0.15 mm per side.
3. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
FIGURE 1. Case outline — continued.
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Case Y

Symbol Millimeters Inches
Min Max Min Max
A 1.20 .047
A1 .050 150 .002 .006
.190 .300 .007 .012
C 0.15 REF TYP .006 REF TYP
D 7.15BSC .281 BSC
D1 7.70 7.90 .303 311
E 4.30 4.50 169 A77
E1 6.20 TYP 6.60 TYP 244 TYP | 260 TYP
e .650 BSC .026 BSC
L .500 .750 .020 .030

FIGURE 1. Case outline — continued.
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Cases Xand Y

Device types 01 01 02 02 03 03 04 04
Case outlines X Y X Y X Y X Y
Terminal number Terminal symbol
1 RT RT RT RT RT RT RT RT
2 PS PS PS PS NC NC NC NC
3 SP SP SP SP NC NC NC NC
4 LEB LEB LEB LEB NC NC LEB LEB
5 HICC HICC HICC HICC HICC HICC HICC HICC
6 SYNC SYNC SYNC SYNC SYNC SYNC SYNC SYNC
7 DCL DCL DCL DCL DCL DCL DCL DCL
8 EN EN EN EN EN EN EN EN
9 VIN VIN VIN VIN VIN VIN VIN VIN
10 OUTA OUTA OUTA OUTA OUTA OUTA OUTA OUTA
11 ouTB ouTB NC NC NC NC ouTB ouTB
12 SRB NC NC NC NC NC NC NC
13 SRA NC SRA NC SRA NC NC NC
14 AVSS SRB AVSS NC AVSS NC AVSS NC
15 VLDO SRA VLDO SRA VLDO SRA VLDO NC
16 CS_ILIM AVSS CS_ILIM AVSS CS_ILIM AVSS CS_ILIM AVSS
17 FAULT VLDO FAULT VLDO FAULT VLDO FAULT VLDO
18 REFCAP | CS_ILIM REFCAP | CS_ILIM | REFCAP | CS_ILIM | REFCAP CS_ILIM
19 RSC FAULT RSC FAULT RSC FAULT RSC FAULT
20 SS REFCAP SS REFCAP SS REFCAP SS REFCAP
21 VSENSE RSC VSENSE RSC VSENSE RSC VSENSE RSC
22 COMP SS COMP SS COMP SS COMP SS
23 VSENSE - VSENSE VSENSE - VSENSE
24 COMP - COMP COMP - COMP
FIGURE 2. Terminal connections.
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Terminal I/0 Device type Description
symbol
RT 110 01,02, 03, 04 | In internal oscillation mode, the RT pin must be populated with a resistor to AVSS.
When the RT pin is floating, a 200-kHz to 4-MHz external clock is required at the
SYNC pin. The frequency of the external | clock must be twice the desired switching
frequency.
PS /10 | 01,02 Primary off to synchronous rectifier on dead-time set. Programmable through an
external resistor to AVSS.
NC - 03, 04 -
SP /O | 01,02 Synchronous rectifier off to primary on dead-time set. Programmable through an
external resistor to AVSS
NC - 03, 04 No connect.
LEB I/0 Leading edge blank time set. Programmable through an external resistor to AVSS.
NC - 03 No connect.

HICC /0 | 01,02, 03, 04 | Cycle-by-cycle current limit time delay and hiccup time setting. Delay time and
hiccup time determined by capacitor from HICC to AVSS. Connecting this pin to
AVSS disables hiccup mode.

SYNC /O | 01,02, 03, 04 | When the RT pin is floating. SYNC is configured as an input for a 200-kHz to 4-MHz
external clock. In this case, the external clock input gets inverted and the system
clock will run at half the frequency of the external clock input. When the RT pin is
populated with a resistor to AVSS, SYNC outputs a 200-kHz to 4-MHz clock signal
at twice the device switching frequency in phase with the switching of the device.

DCL 110 01, 02, 03, 04 | Duty cycle limit configurability. This pin can be connected to AVSS, left floating, or
VLDO to set the maximum duty cycle to 50%, 75%, and 100% respectively.
EN I 01, 02, 03, 04 | Connecting the EN pin to the VLDO pin or external source greater than 0.6 V
enables the device. In addition, input, undervoltage lockout (UVLO) can be adjusted
with two resistors.
VIN I 01, 02, 03, 04 | Input supply to the device. Input voltage range is from 4 V to 14 V.
OUTA 0] 01, 02, 03, 04 | Primary switching output A
OuUTB (6] 01, 04 Primary switching output B. Active only when DCL = AVSS.
NC - 02, 03 No connect.
SRB 0 01 Synchronous rectifier output B. Active only when DCL = AVSS.
NC - 02, 03, 04 No connect
SRA (@) 01, 02, 03 Synchronous rectifier output A.
NC - 04 No connect.

AVSS - 01, 02, 03, 04 | Ground of the device. The thermal pad, lid, and seal ring of the device are
connected to ground.

VLDO 0 01, 02, 03, 04 | Output of internal regulator. Requires at least 1-uF external capacitor to AVSS

CS_ILIM 110 01, 02, 03, 04 | Current sense for PWM control and cycle-by cycle overcurrent protection. An input
voltage over 1.05 V on CS_ILIM will trigger an overcurrent in the PWM controller.

FAULT | 01, 02, 03, 04 | Fault protection pin. When the rising threshold of the FAULT pin is exceeded, the
output will stop switching. After the external voltage drops below the falling
threshold, the device will restart after a set delay. Connect this pin to AVSS to
disable FAULT.

REFCAP (0] 01, 02, 03, 04 | 1.2-V internal reference. Requires a 470-nF external capacitor to AVSS.
RSC 110 01, 02, 03, 04 | A resistor from RSC to AVSS sets the desired slope compensation.
SS I/0 Soft start. An external capacitor connected to this pin sets the internal voltage
01, 02, 03, 04 | reference rise time. The voltage on this pin overrides the internal reference. It can
be used for tracking and sequencing.
VSENSE | 01, 02, 03, 04 | Inverting input of the error amplifier.
COMP I/O | 01,02, 03, 04 | Error amplifier output. Connect frequency compensation to this pin.
FIGURE 2. Terminal connections — continued.
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Device type 01 (Case X)

< [a0]
5 5 g =
o O n n
Over
Temperature
[22 ]comp
L
3.55V/3.4V UVLO EN_INT
Switching Logic
VIN[9 |5 woo PUMOUT } . 20 [SS
! N +—EA -
EN EN Detect $2283 ¢& - 21 |VSENSE
eady
REFCAP Voltage Ref. L A A | y VREF
N —\
COMPOV2 =TT
1CCSR +
K S,SP_DA_,\_,
CS_ILIM + — j
——{ Curent Lt | w2
- Hiccup -
Timer
HICC | 5 BGILDO 15 | VLDO
FAULT |17 + Fault
0.6VI0 SV _> Timer AVDD O — "7 ]ocL
L
SP
LA
PS Deadtime
RT RT Bias
SYNC OUT EN
SYNG ) | Slope L—{ 1ﬂ AVSS
SYNC ESJ Detect osc Comp
pd L
|
(4] [15]
— pe)
- 8
Figure 3. Block diagram.
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Device type 01 (Case Y)
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Figure 3. Block diagram — continued.
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Device type 02 (Case X)
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Device type 02 (Case Y)
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Device type 03 (Case X)
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Device type 03 (Case Y)
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Figure 3. Block diagram — continued.
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Device type 04 (Case X)
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Device type 04 (Case Y)
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3.5.1 Certification/compliance mark. The certification mark for device classes N, P, Q, Y and V shall be a “QML” or “Q” as required
in MIL-PRF-38535.

3.6 Certificate of compliance. A certificate of compliance shall be required from a QML-38535 listed manufacturer in order to
supply to the requirements of this drawing (see 6.6 herein). The certificate of compliance submitted to DLA Land and Maritime -VA
prior to listing as an approved source of supply for this drawing shall affirm that the manufacturer's product meets the requirements of
MIL-PRF-38535 and herein.

3.7 Certificate of conformance. A certificate of conformance as required in MIL-PRF-38535 shall be provided with each lot of
microcircuits delivered to this drawing.

4. VERIFICATION

4.1 Sampling and inspection. For device classes N, P, Q, Y, and V, sampling and inspection procedures shall be in accordance
with MIL-PRF-38535 or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the QM plan
shall not affect the form, fit, or function as described herein.

4.2 Screening. For device classes N, P, Q, Y, and V, screening shall be in accordance with MIL-PRF-38535 and shall be
conducted on all devices prior to qualification and technology conformance inspection.

4.2.1 Additional criteria for device classes N, P, Q, Y and V.

a. Test condition A, B, C and D. Burn-in test shall be performed in accordance with method 1015 of MIL-STD-883. Burn-in test
duration, test condition and test temperature, or approved alternatives shall be specified in the device manufacturer's QM
plan in accordance with MIL-PRF-38535. The burn-in test circuit shall be maintained under document revision level control
of the device manufacturer's Technology Review Board (TRB) in accordance with MIL-PRF-38535 and shall be made
available to the acquiring or preparing activity upon request. The test circuit shall specify the inputs, outputs, biases, and
power dissipation, as applicable, in accordance with the intent specified in method 1015 of MIL-STD-883.

b. Unless otherwise specified in the QM plan, for devices class N, P, Q, Y, and V, dynamic burn-in shall be performed with test
condition D, method 1015 of MIL-STD-883.

c. Fordevices class P, Y, and V, interim and post burn-in final electrical test delta parameters shall be specified in delta burn-in
table IIB herein.

4.3 Qualification inspection. Qualification inspection for device classes N, P, Q, Y, and V shall be in accordance with MIL-PRF-
38535. Inspections to be performed shall be those specified in MIL-PRF-38535 and herein for groups A, B, C, D, and E inspections
(see 4.4.1 through 4.4.5).

4.4 Conformance inspection. Technology conformance inspection for classes N, P, Q, Y, and V shall be in accordance with MIL-
PRF-38535 including groups A, B, C, D, and E inspections and as specified.

4.4.1 Group A inspection.

a. Tests shall be as specified in table lIA herein.
b. Subgroups 7 and 8 in table I, method 5005 of MIL-STD-883 shall be omitted.

4.4.2 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table IIA herein.

4.4.2.1 Additional criteria. The steady-state life test duration, test condition and test temperature, or approved alternatives shall be
as specified in the device manufacturer's QM plan in accordance with MIL-PRF-38535. The test circuit shall be maintained under
document revision level control by the device manufacturer's TRB, in accordance with MIL-PRF-38535, and shall be made available
to the acquiring or preparing activity upon request. The test circuit shall specify the inputs, outputs, biases, and power dissipation, as
applicable, in accordance with the intent specified in method 1005 of MIL-STD-883.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table IIA herein.
Preconditioning shall be performed on non-hermetic device classes N, P, and Y surface mount devices as specified in the
manufacturer’'s QM plan. Thermal shock is not applicable to class N, P, and organic class Y.
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TABLE IIA. Electrical test requirements.

Test requirements Subgroups
(in accordance with
MIL-PRF-38535,

tablelll)
Device Device Device Device Device
class N class P class Q class V class Y
Interim (pre burn-in) electrical |1, 2, 3,4,5,6, | 1,2,3,4,5,6, | 1,4,9 1,2,3,4,5,6, 1,2,3,4,5,6,
parameters, (see 4.2) 9,10,11 2/ 3/ | 9,10,11 2/ 3/ 9,10,11 2/ 3/ 9,10,11 2/ 3/
Post burn-in electrical 1,2,3,4,5,6, [1,2,3,4,5,6, 1,2,3,4,5,6,9, 10, 1,2,3,4,5,6, 1,2,3,4,5,6,
parameters (see 4.2.1) 9,10,11 2/ 3/ | 9,10,11 2/ 3/ 11, 1/ 9,10,11 2/ 3/ 9,10,11 2/ 3/
Group A (Final electrical) test 1,2,3,4,5, 1,2,3,4,5,6, | 1,2,3,4,5,6,9,10, 1,2,3,4,5,6, 1,2,3,4,5,6,
requirements (see 4.4.1) 6, 9,10,11 9,10,11 11 9,10,11 9,10,11
Group C end-point electrical 1,2,3,4,5,6, | 1,2,3,4,5,6, | 1,4,5,6,9, 10, 11 1,2,3,4,5,6, 1,2,3,4,5,6,
parameters (see 4.4.2) 9,10,11 3/ | 9,10,11 3/ 9,10,11 3/ 9,10,11 3/
Group D end-point electrical 1,4,9 1,4,9 1,4,9 1,4,9 1,4,9
parameters (see 4.4.3)
Group E end-point electrical 1,4,9 1,4,9 1,4,9 1,4,9 1,4,9
parameters (see 4.4.4)
1/ PDA applies to subgroup 1.
2/ PDA applies to subgroups 1 and A’s.
3/ Delta limits (see table 1IB) shall be required and the delta values shall be computed with
reference to the zero hour electrical parameters (see table 1A).
TABLE IIB. Burn-in and operating life test delta parameters TA = +25°C. 1/
Parameters Symbol Device type Delta limits
Operating supply current IDD 01, 02, 03, 04 +360 pA
fsw = 500 kHz, No load for OUTA, OUTB, SRA and SRB
Operating supply current IDD 01, 02, 03, 04 +360 pA
fsw = 1 MHz, No load for OUTA, OUTB, SRA and SRB
Operating supply current IDD 01, 02, 03, 04 450 pA
fsw = 2 MHz, No load for OUTA, OUTB, SRA and SRB
Operating supply current IDD 01, 02, 03, 04 +360 pA
fsw = 500 kHz, CLoap = 100pF for OUTA, OUTB, SRA
and SRB
Operating supply current IDD 01, 02, 03, 04 +360 YA
fsw = 1 MHz, CLoap = 100pF for OUTA, OUTB, SRA and
SRB
Operating supply current IDD 01, 02, 03, 04 1550 pA
fsw = 2 MHz, CrLoap = 100pF for OUTA, OUTB, SRA and
SRB
Internal voltage reference initial tolerance, measured at VREF 01, 02, 03, 04 +1.5mV
COMP, 25°C
Current limit (over-current) threshold Vcs ILim 01, 02, 03, 04 +15 mV
1/ 240 hours burn-in and group C end point electrical parameter’s deltas are performed at Ta = +25°C.
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4.4.4 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation hardness assured (see
3.5 herein).

a. RHA levels for device classes N, P, Q, Y, and V, shall be as specified in MIL-PRF-38535 and the end-point electrical
parameters subgroups shall be as specified in table IIA herein.

b. For device classes N, P, Q, Y and V, the devices or test vehicle shall be subjected to radiation hardness assured tests as
specified in MIL-PRF-38535 for the RHA level being tested. All device classes must meet the postirradiation end-point
electrical parameter limits as defined in table IA at TA = +25°C +5°C, after exposure, to the subgroups specified in
table lIA herein.

4.4.41 Total dose irradiation testing. Total dose irradiation testing shall be performed in accordance with MIL-STD-883 method
1019, condition A and D as specified herein. The total dose requirements shall be as defined within paragraph 1.5 herein.

4.4.4.1.1 Accelerated annealing test. Accelerated anneal test shall be performed on all devices requiring a RHA level greater than
5krads(Si). The post-anneal end-point electrical parameter limits shall be as specified in table A herein and shall be the
pre-irradiation end-point electrical parameter limit at 25°C £5°C. Testing shall be performed at initial qualification and after any
design or process changes which may affect the RHA response of the device.

4.4.4.2 Single event phenomena (SEP). When specified in the purchase order or contract, SEP testing shall be performed on
class P and V devices. SEP testing shall be performed on the Standard Evaluation Circuit (SEC) or alternate SEP test vehicle as
approved by the qualifying activity at initial qualification and after any design or process changes which may affect the upset or
latchup characteristics. ASTM F1192 may be used as a guideline when performing SEP testing. The test conditions for SEP are as
follows:

a. The ion beam angle of incidence shall be between normal to the die surface and 60° to the normal, inclusive (for example: 0° <

g.
h.

angle < 60 °). No shadowing of the ion beam due to fixturing or package related effects is allowed.
The fluence shall be > 100 errors or > 107 ions/cm?.

The flux shall be between 102 and 10° ions/cm?/s. The cross-section shall be verified to be flux independent by
measuring the cross-section at two flux rates which differ by at least an order of magnitude.

The particle range shall be > 20 micron in silicon.

The test temperature shall be +25°C +10°C for SET, SEB, and SEGR testing and at the maximum rated operating temperature
+10°C for SEL testing.

Bias conditions shall be defined by the manufacturer for the latchup measurements.
Test four devices with zero failures

For SEP test limits, see Table IB herein.

4.4.4.3 Neutron /Displacement damaged dosimetry testing. When required by the customer, Neutron testing shall be performed in
accordance with method 1017 of MIL-STD-883 and herein. All device classes must meet the post irradiation end-point electrical
parameter limits as defined in table |A, for the subgroups specified in table IIA herein at Ta = +25°C +5°C after an exposure of
2 x 10'2 neutrons/cm? (minimum).
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5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-PRF-38535 for device classes P,Q
and V.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit applications (original
equipment), design applications, and logistics purposes.

6.1.1 Replaceability. Microcircuits covered by this drawing will replace the same generic device covered by a contractor prepared
specification or drawing.

6.2 Configuration control of SMD's. All proposed changes to existing SMD's will be coordinated with the users of record for the
individual documents. This coordination will be accomplished using DD Form 1692, Engineering Change Proposal , or email

communication.

6.3 Record of users. Military and industrial users should inform DLA Land and Maritime when a system application requires
configuration control and which SMD's are applicable to that system. DLA Land and Maritime will maintain a record of users and this
list will be used for coordination and distribution of changes to the drawings. Users of drawings covering microelectronic devices

(FSC 5962) should contact DLA Land and Maritime-VA, telephone (614) 692-8108.

6.4 Comments. Comments on this drawing should be directed to DLA Land and Maritime-VA, Columbus, Ohio 43218-3990, or
telephone (614) 692-0591.

6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined in
MIL-PRF-38535 and MIL-HDBK-1331.

6.6. Sources of supply. Sources of supply for device classes N, P, Q, Y and V are listed in MIL-HDBK-103 and QML-38535.
The vendors listed in MIL-HDBK-103 and QML-38535 have submitted a certificate of compliance (see 3.6 herein) to DLA Land and

Maritime-VA and have agreed to this drawing.

6.7 Additional information. When applicable, a copy of the following additional data shall be maintained and available from the
device manufacturer:

a. RHA test conditions of SEP.

b. Number of transients (SET).

c. Occurrence of latch up (SEL).
d. Occurrence of burnouts (SEB).
e. Number of transients (SET).

f. Number of single event functional interrupts (SEFI).
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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5962-18222

A.1 SCOPE

A.1.1 Scope. This appendix establishes minimum requirements for microcircuit die to be supplied under the Qualified
Manufacturers List (QML) Program. QML microcircuit die meeting the requirements of MIL-PRF-38535 and the manufacturers
approved QM plan for use in monolithic microcircuits, multi-chip modules (MCMs), hybrids, electronic modules, or devices using chip
and wire designs in accordance with MIL-PRF-38534 are specified herein. Two product assurance classes consisting of military high
reliability (device class Q) and space application (device class V) are reflected in the Part or Identification Number (PIN). When

available, a choice of Radiation Hardiness Assurance (RHA) levels are reflected in the PIN.
T A

A.1.2 PIN. The PIN is as shown in the following example:

5962 R 18222 01

i

Federal RHA Device Device Die Die stock
supply designator type class code details
classification (see A.1.2.1) (see A.1.2.2) designator (see A.1.2.4)
\ / (see A.1.2.3)
v

Drawing number

A.1.2.1 RHA designator. Device classes Q and V RHA identified die meet the MIL-PRF-38535 specified RHA levels. A dash (-)
indicates a non-RHA die.

A.1.2.2 Device types. The device type identify the circuit function as follows:

Device type Generic number Circuit function
01 TPS7H5001-SP Radiation-hardness-assured current mode,

dual output PWM controller, monolithic silicon

02 TPS7H5002-SP Radiation-hardness-assured current mode,
Single output PWM controller, monolithic silicon

03 TPS7H5003-SP Radiation-hardness-assured current mode,
Single output PWM controller, monolithic silicon

04 TPS7H5004-SP Radiation-hardness-assured current mode,
dual output PWM controller, monolithic silicon

A.1.2.3 Device class designator.

Device class Device requirements documentation
QV Certification and qualification to the die requirements of MIL-PRF-38535
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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5962-18222

A.1.2.4 Die details. The die details designation is a unique letter which designates the die's physical dimensions, bonding pad
location(s) and related electrical function(s), interface materials, and other assembly related information, for each product and variant
supplied to this appendix.

A.1.2.4.1 Die physical dimensions.

Die type Figure number
01, 02, 03, 04 A-1

A.1.2.4.2 Die bonding pad locations and electrical functions.

Die type Figure number
01, 02, 03, 04 A-1

A.1.2.4.3 Interface materials.

Die type Figure number
01, 02, 03, 04 A-1

A.1.2.4.4 Assembly related information.

Die type Figure number
01, 02, 03, 04 A-1

A.1.3 Absolute maximum ratings. See paragraph 1.3 herein for details.

A.1.4 Recommended operating conditions. See paragraph 1.4 herein for details

A.1.5 Radiation features. See paragraph 1.5 herein for details.
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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5962-18222

A.2 APPLICABLE DOCUMENTS.
A.2.1 Government specification, standards, and handbooks. The following specification, standards, and handbooks form a part

of this drawing to the extent specified herein. Unless otherwise specified, the issues of these documents are those cited in the
solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATION

MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
DEPARTMENT OF DEFENSE STANDARD

MIL-STD-883 - Test Method Standard Microcircuits.
DEPARTMENT OF DEFENSE HANDBOOKS

MIL-HDBK-103 - List of Standard Microcircuit Drawings.
MIL-HDBK-780 - Standard Microcircuit Drawings.

(Copies of these documents are available online at https://quicksearch.dla.mil)

A.2.2 Order of precedence. In the event of a conflict between the text of this drawing and the references cited herein, the text of
this drawing takes precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific
exemption has been obtained.

A.3 REQUIREMENTS

A.3.1 ltem requirements. The individual item requirements for device classes Q and V shall be in accordance with
MIL-PRF-38535 and as specified herein or as modified in the device manufacturer’s Quality Management (QM) plan. The
modification in the QM plan shall not affect the form, fit, or function as described herein.

A.3.2 Design, construction and physical dimensions. The design, construction, and physical dimensions shall be as specified in
MIL-PRF-38535 and herein and the manufacturer's QM plan for device classes Q and V.

A.3.2.1 Die physical dimensions. The die physical dimensions shall be as specified in A.1.2.4.1 and on figure A-1.

A.3.2.2 Die bonding pad locations and electrical functions. The die bonding pad locations and electrical functions shall be as
specified in A.1.2.4.2 and on figure A-1.

A.3.2.3 Interface materials. The interface materials for the die shall be as specified in A.1.2.4.3 and on figure A-1.

A.3.2.4 Assembly related information. The assembly related information shall be as specified in A.1.2.4.4 and figure A-1.

A.3.2.5 Radiation exposure circuit. The radiation exposure circuit shall be as defined in paragraph 3.2.4 herein.

A.3.3 Electrical performance characteristics and post-irradiation parameter limits. Unless otherwise specified herein, the
electrical performance characteristics and post-irradiation parameter limits are as specified in table 1A of the body of this document.

A.3.4 Electrical test requirements. The wafer probe test requirements shall include functional and parametric testing sufficient to
make the packaged die capable of meeting the electrical performance requirements in table IA.
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APPENDIX A FORMS A PART OF SMD 5962-18222

A.3.5 Marking. As a minimum, each unique lot of die, loaded in single or multiple stack of carriers, for shipment to a customer,
shall be identified with the wafer lot number, the certification mark, the manufacturer’s identification and the PIN listed in A.1.2
herein. The certification mark shall be a “QML” or “Q” as required by MIL-PRF-38535.

A.3.6 Certification of compliance. For device classes Q and V, a certificate of compliance shall be required from a
QML-38535 listed manufacturer in order to supply to the requirements of this drawing (see A.6.4 herein). The certificate of
compliance submitted to DLA Land and Maritime -VA prior to listing as an approved source of supply for this appendix shall affirm
that the manufacturer’s product meets, for device classes Q and V, the requirements of MIL-PRF-38535 and the requirements
herein.

A.3.7 Certificate of conformance. A certificate of conformance as required for device classes Q and V in MIL-PRF-38535 shall be
provided with each lot of microcircuit die delivered to this drawing.

A.4 VERIFICATION

A.4.1 Sampling and inspection. For device classes Q and V, die sampling and inspection procedures shall be in accordance with
MIL-PRF-38535 or as modified in the device manufacturer's Quality Management (QM) plan. The modifications in the QM plan shall
not affect the form, fit, or function as described herein.

A.4.2 Screening. For device classes Q and V, screening shall be in accordance with MIL-PRF-38535, and as defined in the
manufacturer's QM plan. As a minimum, it shall consist of:

a. Wafer lot acceptance for class V product using the criteria defined in MIL-STD-883, method 5007.
b. 100% wafer probe (see paragraph A.3.4 herein).

c. 100% internal visual inspection to the applicable class Q or V criteria defined in MIL-STD-883, method 2010 or the alternate
procedures allowed in MIL-STD-883, method 5004.

A.4.3 Conformance inspection.

A.4.3.1 Group E inspection. Group E inspection is required only for parts intended to be identified as radiation assured (see A.3.5
herein). RHA levels for device classes Q and V shall be as specified in MIL-PRF-38535. End point electrical testing of packaged die
shall be as specified in table IIA herein. Group E tests and conditions are as specified in paragraphs 4.4.4,4.4.4.1,44.41.1,4.44.2,
and 4.4.4.3 herein.

A.5 DIE CARRIER

A.5.1 Die carrier requirements. The requirements for the die carrier shall be accordance with the manufacturer's QM plan or as
specified in the purchase order by the acquiring activity. The die carrier shall provide adequate physical, mechanical and
electrostatic protection.

A.6 NOTES

A.6.1 Intended use. Microcircuit die conforming to this drawing are intended for use in microcircuits built in accordance with MIL-
PRF-38535 or MIL-PRF-38534 for government microcircuit applications (original equipment), design applications, and logistics
purposes.

A.6.2 Comments. Comments on this appendix should be directed to DLA Land and Maritime -VA, Columbus, Ohio,
43218-3990 or telephone (614)-692-0591.

A.6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined in
MIL-PRF-38535 and MIL-HDBK-1331.

A.6.4 Sources of supply for device classes Q and V. Sources of supply for device classes Q and V are listed in QML-38535. The
vendors listed within MIL-HDBK-103 and QML-38535 have submitted a certificate of compliance (see A.3.6 herein) to DLA Land and
Maritime -VA and have agreed to this drawing.
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FIGURE A-1. Die bonding pad locations and electrical functions
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Die bonding pad locations and electrical functions
Die physical dimensions.
Die size: 4382 pm x 2500 um
Die thickness: 15 mil

Backside finish: Silicon with backgrind
Backside potential: GND

Bond pad metallization composition: Al (0.5%Cu)
Bond pad thickness: 3000 nm

Assembly related information.
Special assembly instructions: None

FIGURE A-1. Die bonding pad locations and electrical functions — continued.
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Pad name Pad number Device type X min Y min X max Y max
RT 1 01, 02,03, 04 21.33 3775.77 111.33 3865.77
PS 2 01,02 21.33 3392.37 111.33 3482.37
NC 2 03, 04 21.33 3392.37 111.33 3482.37
SP 3 01,02 21.33 2955.015 111.33 3323.115
NC 3 03, 04 21.33 2955.015 111.33 3323.115
LEB 4 01,02,04 21.33 2955.015 111.33 3045.015
NC 4 03 21.33 2955.015 111.33 3045.015

HICC 5 01,02,03,04 | 5433 2695.905 111.33 2785.905
SYNC 6 01, 02,03, 04 32.13 2427.705 122.13 2517.705
DCL 7 01, 02,03, 04 32.13 2149.515 122.13 2239.515
NC 8 01,02,03,04 | 35475 1923.165 122175 2013.165
EN 9 01,02, 03,04 32.13 1660.275 122.13 1750.275
VIN 10 01,02,03,04 | ,g465 1432.53 118.665 1522.53
VIN 11 01,02,03,04 | 5g465 1325.475 118.665 1415.475
OUTA 12 01,02, 03,04 32.13 586.755 122.13 676.755
OUTB 13 01,04 32.13 433.35 122.13 523.35
NC 13 02, 03 32.13 433.35 122.13 523.35
SRB 14 01 2224.62 132.93 2314.62 222,93
SRA 15 01,02, 03 2224.62 586.755 2314.62 676.755
NC 15 04 2224.62 586.755 2314.62 676.755
AVSS 16 01,02,03,04 | 553542 | 1053.315 2325.42 1143.315
AVSS 17 01,02,03,04 | 553542 | 1221.435 2325.42 1311.435
AVSS 18 01,02,03,04 | 553542 | 1330.425 2325.42 1420.425
VLDO 19 01,02,03,04 | 550462 1803.51 2314.62 1893.51
VLDO 20 01,02,03,04 | 550462 | 1912545 2314.62 2002.545
FIGURE A-1. Die bonding pad locations and electrical functions — continued.
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Pad name Pad number Device type X min Y min X max Y max
VLDO 21 01,02,03,04 | 550462 2021.58 2314.62 2111.58
CS_ILIM 22 01,02,03,04 | 555462 22743 2314.62 2364.3
FAULT 23 01,02,03,04 | 555462 2513.16 2314.62 2603.16
REFCAP 24 01,02,03,04 | 553542 2766.285 2325.42 2856.285
RSC 25 01,02,03,04 | 553542 3033.36 2325.42 3123.36
ss 26 01,02,03,04 | 553542 3296.655 2325.42 3995.55
VSENSE 27 01,02,03,04 | 553542 3563.64 2325.42 3653.64
COMP 28 01,02,03,04 | 5y35 42 3905.55 2325.42 3995.55
FIGURE A-1. Die bonding pad locations and electrical functions — continued.
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STANDARD MICROCIRCUIT DRAWING BULLETIN
DATE: 24-06-05

Approved sources of supply for SMD 5962-18222 are listed below for immediate acquisition information only and
shall be added to MIL-HDBK-103 and QML-38535 during the next revision. MIL-HDBK-103 and QML-38535 will be
revised to include the addition or deletion of sources. The vendors listed below have agreed to this drawing and a
certificate of compliance has been submitted to and accepted by DLA Land and Maritime-VA. This information
bulletin is superseded by the next dated revision of MIL-HDBK-103 and QML-38535. DLA Land and Maritime
maintains an online database of all current sources of supply at https://landandmaritimeapps.dla.mil/programs/smct/.

Standard Vendor Vendor
microcircuit drawing CAGE similar
PIN 1/ number PIN 2/
5962R1822201VXC 01295 TPS7H5001-SP
5962R1822202VXC 01295 TPS7H5002-SP
5962R1822203VXC 01295 TPS7H5003-SP
5962R1822204VXC 01295 TPS7H5004-SP
5962R1822201V9A 01295 TPS7H5001-SP KGD
5962R1822202V9A 01295 TPS7H5002-SP KGD
5962R1822203V9A 01295 TPS7H5003-SP KGD
5962R1822204V9A 01295 TPS7H5004-SP KGD
5962R1822201PYE 01295 TPS7H5001-SP QMLP
5962R1822202PYE 01295 TPS7H5002-SP QMLP
5962R1822203PYE 01295 TPS7H5003-SP QMLP
5962R1822204PYE 01295 TPS7H5004-SP QMLP

1/ The lead finish shown for each PIN is the most readily
available from the manufacturer listed for that part. If the
desired lead finish is not listed contact the vendor
to determine its availability.

2/ Caution. Do not use this number for item
acquisition. Items acquired to this number may not
satisfy the performance requirements of this drawing.

Vendor CAGE Vendor name
number and address
01295 Texas Instruments, Inc.
12500 TI Blvd.

Dallas, TX 75243

The information contained herein is disseminated for convenience only and the
Government assumes no liability whatsoever for any inaccuracies in the
information bulletin.




