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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a radiation tolerant, current mode, single-ended PWM controller
with an integrated gate driver microcircuit, with an operating temperature range of -55°C to +125°C.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturer’s PIN is the item of identification. The vendor item
drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/25651 - 01 X E
Drawing Device type Case outline Lead finish
number (See 1.2.1) (See 1.2.2) (See 1.2.3)

1.2.1 Device type(s).

Device type Generic Circuit function
01 TPS7H5020-SEP 1-MHz current mode, single-ended PWM

controller with an integrated gate driver

02 TPS7H5021-SEP 1-MHz current mode, single-ended PWM
controller with an integrated gate driver

03 TPS7H5030-SEP 500-kHz current mode, single-ended PWM
controller with an integrated gate driver

04 TPS7H5031-SEP 500-kHz current mode, single-ended PWM
controller with an integrated gate driver

1.2.2 Case outline(s). The case outline(s) are as specified herein.

Outline letter Number of pins JEDEC PUB 95 Package style
X 24 See figure 1 PowerPAD TSSOP — Thin shrink

small outline package

1.2.3 Lead finishes. The lead finishes are as specified below or other lead finishes as provided by the device manufacturer:

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)
4 Other
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1.3 Absolute maximum ratings. 1/

YL SRR -0.3Vto16V
PV IN ettt ettt ae et e e e e et e et enne et e eneeareenreeneenneennas -0.3Vto16V
SY N C et R ettt ea e bt bt et ettt ene et naeeneenes -03Vto75V
BN ettt ettt ettt en et e et et eneas -03Vto75V
USSR -0.3Vto36V
RV =1 ] =PSSOSR -0.3Vto36V
S TSRS -0.3V1to 3.3V
S USSR -0.3Vto 36V
L0101V | TSRS -0.3Vto6.0V 2/
L0101V | TSRS -0.3VtoVLDO +0.3V 2/
L0 T | SRS -0.3Vto75V
L 1 8 I S -0.3Vto16V 2/
L 1 8 I S -0.3VtoPVIN+0.3V 2/
L L TS -0.3Vto16V
L0 1O I T ] S -0.3Vto10V
1Y 1 USROS -0.3Vto75V 2/
1Y 1 USROS -0.3VtoVIN+0.3V 2/
VLDO_FB, devVice type: 071, 02 .....c.coiiiiiiiiieiie ettt ettt s snee e s -0.3Vto19V
REFCAP ettt ettt ettt e et e e te e et e nteesee e st e eae e teeneeenteeneeeteenreeneenneeneas -0.3Vto19V 2/
O L S -0.3VtoVLDO + 0.3V 2/
Operating junction tempPerature (Tu) ......coeveeiieeriie e -55°C to 150°C
Storage temMPErature (TSTG). .. ueeiueeriee it ettt sne e -65°C to 150°C
Electrostatic discharge (ESD) ratings:

Human body model (HBM), all PINS ......eeiiiiiieei e +1000V 3/

Charged device model (CDM), all PINS ......ccoiiiiiiiiiieeeiie s +250V 4/

Thermal characteristics:
Device type 01, 02, 03, 04:

Package Thermal metric Symbol Case X Unit
Thermal resistance, junction-to-ambient Reua 26.6 °C/W
Thermal resistance, junction-to-case (bottom) Reuc(bot) 0.9 °C/W
Thermal resistance, junction-to-board Reus 7.7 °C/W
Thermal resistance, junction-to-case (top) Reuc(top) 18.0 °C/W
Characterization parameter, junction-to-top \UAs 0.2 °C/W
Characterization parameter, junction-to-board \UA 7.7 °C/W

Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not
imply functional operation of the device at these or any other conditions beyond those listed under Recommended Operating
Conditions. If used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device
may not be fully functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.
The absolute maximum voltage of the pin should adhere to the lower of the two presented conditions.

Per ANSI/ESDA/JEDEC JS-001. JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a

standard ESD control process.

Per ANSI/ESDA/JEDEC JS-002. JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a

standard ESD control process.

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics

application report.
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1.4 Recommended operating conditions. 6/

VIN, device type: 01, 02 ..ottt e e e e e et e e e e e e e nenneeeaaaeean 45Vto14V
VIN, device type 03, 04 ...ttt e et e e e e e e et e e e e e e e nnnneeaaaaaean 8Vto14V
PVIN, device type: 01, 02 ...t e e e e e e e e 45Vto14V
PVIN, device type 03, 04 ...t e e ea e e 8Vto14V

R SO OVto7V
PSS OVto7V
L0101V | SRS 0OVto23V 7/
NV SENSE ittt et e e e e ettt e et ae e e et eeeeanteeeeanraeeaanaeeeeanraeeeanns OVto1V
VLDO_FB, device type: 01, 02 .....ccooiiiieieiiieeeiiee et eettee e siaee e e st e e e eseaeessneeeeesnseeeeenes 0OVto1.3V
1 TSRO OVto15V

L0 T | RSP OVto15V

L 110 8 I O 1 SO S 0OVto14V
Maximum input voltage slew rate (VIN) .......c.ooooiiiiieee e 0.03 V/us
Maximum input voltage slew rate (PVIN) ........ooooiiiiiieeeee e 0.03 V/us
Operating junction temperature range ............ccceeceeieiiiiie e -55°C to 125°C

1.5 Radiation Features

Device type 01, 02, 03, 04:

Maximum total dose available (high dose rate = 50 — 300 rad(Si)/S) ...ccecoverriieeerinennnn 50 krad(Si) 8/

Single event phenomenon (SEP):
No SEL occurs at effective linear energy transfer (LET) (se€ 4.3) ..cccceevveeeeniieeenns < 48 MeV-cm?mg 9/
No SEB observed at effective LET (S€€ 4.3) ...ocvieiiiiiiieeiiee e < 48 MeV-cm?mg 9/
No SEGR observed at effective LET (S€€ 4.3) ...oooviiiiiiiiiiiiiiiieeecee e < 48 MeV-cm?/mg 9/

Neutron/Displacement damage test (1-MeV equivalent) ..........cccccoooeevieiiieiiiieneeieneene =1x10%n/cm? 10/

6/ Use of this product beyond the manufacturers design rules or stated parameters is done at the user’s risk. The manufacturer
and/or distributor maintain no responsibility or liability for product used beyond the stated limits.

7/ See Figure 6 for additional details.

8/ Device type 01, 02, 03, and 04 supplied to this drawing have been tested total ionizing dose (TID) test at high dose rate (HDR)
condition A per MIL-STD-883, method 1019. Radiation Lot Acceptance Testing is performed to 50 krad(Si) per method 1019,
condition A (dose rate = 50 to 300 rad(Si)/s). For more information on TID test report, please contact the manufacturer.

9/ The heavy-ion test performed at TAMU Cyclotron Radiation Effects Facility and the MSU facility for Rare Istotope Beams. The
Silver ('®Ag) ion beam was used at an angle of incidence of 0° at flux of 10° ions/cm?'s, fluence level of 107 ions/cm?. After the
runs, no single-event latch-up (SEL), or single-event burnout (SEB), or single-event gate rupture (SEGR) were observed at an
effective LET of 48 MeV-cm?/mg under certain test conditions. For more information on SEE/SEP test please contact device
manufacturer.

10/ Neutron/Displacement damaged dosimetry test was performed at VPT Rad facility. The results show that all devices were fully
functional and within production test limits after having been irradiated up to 1 x 103 n/cm? (1-MeV equivalent). A sample size
of 12 units was exposed to radiation testing per MIL-STD-883, method 1017 for Neutron Irradiation, and an additional three
devices were used as a correlation units and were not irradiated. For more information on Neutron test please contact device
manufacturer.
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2. APPLICABLE DOCUMENTS
DEPARTMENT OF DEFENSE STANDARDS
MIL-STD-883 - Test Method Standard Microcircuits.

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

JEDEC Solid State Technology Association

JESD 57 - Test Procedures for the Measurement of Single-Event Effects in Semiconductor Devices from
Heavy lon Irradiation

Registered and Standard Outlines for Semiconductor Devices

Recommended ESD Target Levels for HBM/MM Qualification

Recommended ESD-CDM Target Levels

Human Body Model Testing of Integrated Circuits

Electrostatic Discharge Sensitivity Testing - Charge Device Model (CDM)

Field-Induced Charged-Device Model Test Method for Electrostatic-Discharge-Withstand
Thresholds of Microelectronics Components

JEDEC PUB 95
JEDEC JEP 155
JEDEC JEP 157
JEDEC JS-001
JEDEC JS-002
JESD22-C101

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

ASTM INTERNATIONAL (ASTM)

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

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

3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’s part number as shown in 6.3 herein and as
follows:

A. Manufacturer's name, CAGE code, or logo
B. Pin 1 identifier
C. ESDS identification (optional)

3.2 Unit container. The unit container shall be marked with the manufacturer’s part number and with items A and C (if applicable)
above.

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are
as specified in 1.3, 1.4, and table IA herein.

3.4 Design, construction, and physical dimension. The design, construction, and physical dimensions are as specified herein.

3.5 Diagrams.
3.5.1 Case outline(s). The case outline(s) shall be as shown in 1.2.2 and figure 1.

3.5.2 Terminal connections. The terminal connections shall be as shown in figure 2.

3.5.3 Functional block diagram. The functional block diagram shall be as shown in figure 3.

3.5.4 Internal to external clock transition. The internal to external clock transition shall be as shown in figure 4.

3.5.5 External to internal clock transition. The external to internal clock transition shall be as shown in figure 5.

3.5.6 Peak current mode control and PWM generation. The peak current mode control and PWM generation shall be as shown in
figure 6.
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TABLE IA. Electrical performance characteristics. 1/ 2/ 3/

. . Limits
Conditions Group A | Device i
Test Symbol 4/ subgroups | type Unit
Min Typ | Max
Supply voltages and currents
Operating supply current IDD lﬁl&lﬁiafvm OUT, | fsw=100kHz All 6.8 11 | mA
fsw = 500kHz 1,2,3 All 8.5 17
fsw = TMHz 01, 02 10.3 25
Croap = 1000pF for |fsw = 100kHz All 8.5 12 mA
OUT, PVIN = VIN
fsw = 500kHz 1,2, 3 All 14.5 22
fsw = 1MHz 01, 02 225 28
Croap = 1000pF for |fsw = 100kHz 01, 02 7 10 mA
OUT, VIN =12V
’ : = 01,02
BUIN S LVDO o By Lfow = 500kHz 1,2,3 10 | 13
fsw = 1MHz 01, 02 13.5 20
Startup current Istart VIN = 3.5V 1,2,3 01, 02 3.8 mA
Startup current Istart VIN = 6.5V 1,2,3 03, 04 4.8 mA
Standby current IpDdis) EN =0V 1,2,3 All mA
Internal linear regulator VLDO Cvipo = 1uF 5.5V < VIN = 14V,
output voltage RVT = 10k0, 1,2,3 | 01,02 | 436 | 449 | 462 | V
5.5V <VIN = 14V,
RVT = 10kQ, 1,2,3 01,02 | 484 | 499 | 5.14 \%
RVB = 3.24kQ
6V < VIN < 14V,
RVT = 10kQ, 1,2,3 01,02 | 5.31 548 | 5.65 \
RVB = 2.87kQ
Internal linear regulator VLDO  |Cwpo = 14F 8V<VINS14V | 1,2,3 | 03,04 | 48 | 5 | 52 | V
output voltage
Internal linear dropout | ) po PO | Ivipo = 25mA, Cvioo = 1uF 1,2,3 | 01,02 04 | V
voltage
'Cgﬁ{ggé'i”ear dropout VLDO DO |Ivioo = 25mA, Cvipo = 1pF 1,2,3 | 03,04 05 | Vv
Maximum VLDO output | VLDO |VLDO=96% of |VIN=VLDO+0.5V | 1,2,3 | 01,02 | 25 mA
current 6/ VLDO at no load, |y|N=yLDO+1V 1,2,3 | 01,02 | 55 mA
Cvipo = 1uF L
VIN 2 7V 1,23 | 01,02 | 90 mA
> 0,
VLDO output current 6/ | 1 vLDO | L-DO 2 96% of VLDO atno load, 1,23 | 03,04 | 100 mA
Cvipo = 1uF
Enable and undervoltage lockout
Enable rising threshold VENR 1,2,3 All 0.57 | 0.63 | 0.66 \Y;
Enable falling threshold VENF 1,2,3 All 0.48 | 0.52 | 055 | V
Enable input leakage len VIN = 14V EN=1V 1,2,3 All 1 100 | nA
current EN =7V 1,2,3 All 30 | 700 | nA
PVIN UVLO rising PVINuvLor 1,2,3 01,02 | 365 | 3.76 | 3.95 \%
PVIN UVLO falling PVINuvLor 1,2,3 01,02 | 345 | 3.56 | 3.75 \%
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued. 1/ 2/ 3/

Limits
Conditions Group A | Device ;
Test Symbol 4/ subgroups | type ' Unit
Min Typ | Max
Enable and undervoltage lockout — Continued.
VIN UVLO rising VINuvLor 1,2,3 01,02 | 3.85| 3.96| 4.15 \Y
VIN UVLO falling VINuvLor 1,2,3 01,02 | 365 | 3.76 | 3.95 \Y
PVIN UVLO rising PVINuvLor 1,2,3 03,04 | 7.2 75| 7.8 Vv
PVIN UVLO falling PVINuvLor 1,2,3 03,04 | 6.9 7.2 7.5 Vv
VIN UVLO rising VINuvLor 1,2,3 03,04 | 7.2 7.5 7.8 Vv
VIN UVLO falling VINuvLor 1,2,3 03,04 | 6.9 7.2 7.5 Vv
VLDO UVLO rising VLDOuvLor 1,2,3 All 3.65 | 3.77 | 3.95 \Y,
VLDO UVLO falling VLDOuvLor 1,2,3 All 345 | 3.59 | 3.75 \Y
Soft start
Soft-start current lss SS=0.3V 1,23 | Al |20 28| 34| uA
Error amplifier
Error amplifier _
transconductance EAgm -10 pA < Icomp < 10 pA, Vcomp) = 1V 1,2,3 All 1100 | 1750 | 2700 | AN
DC gain EAbc Vsense = 0.6V 1,2,3 All 13000 VIV
Error amplifier source EAsrc | Vicomr) = 1V, 100mV input overdrive | 1,2, 3 All 95 210 | pA
Error amplifier sink EAswk | Vicowp) = 1V, 100mV input overdrive | 1,2,3 Al | 95 210 | pA
Error amplifier output
resistance EAro Al 8 MQ
Error amplifier input offset EA 123 All 5 6 v
voltage 0s 14 3 m
Eé[jcil;:r:?pllfler input bias EAg 1.2.3 All 25 nA
Bandwidth EAsw 1,2,3 All 7.5 MHz
Oscillator
SYNC in low-level SYNCL |VLDO =4.5V VIN < 5V 1,2,3 01, 02 0.8 Y,
VIN 2 5V 1,2,3 01, 02 0.8 Y,
VLDO = 5.5V VIN < 6V 1,2,3 01, 02 0.8 Vv
VIN 2 6V 1,2,3 01, 02 0.8 \Y
SYNC in low-level SYNCiL |VIN 28V 1,2,3 03, 04 0.8 \Y
SYNC in high-level SYNCH |VLDO =4.5V VIN < 5V 1,2,3 01, 02 3.5 Vv
VIN 2 5V 1,2,3 01, 02 3.5 Y,
VLDO =5.5V VIN < 6V 1,2,3 01, 02 3.5 Y,
VIN 2 6V 1,2,3 01, 02 3.5 Y,
SYNC in high-level SYNCH |VIN =8V 1,2,3 03,04 | 35 \Y
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued. 1/ 2/ 3/

Limits

Test Symbol Conettions Sroup A_| Dgvice Unit
- Min Typ Max
Oscillator — Continued.
SYNC in frequency range | fsync 4,56 01, 02 100 1000 | kHz
SYNC in frequency range | fsync 4,56 03, 04 100 500 kHz
SYNC in duty cycle Dsyne Duty cycle of external clock 4,56 01, 03 40 60 %
SYNC in duty cycle Dsvie 2u;y2%‘6?!ﬁ|;f external clock, 4,56 | 02,04 | 48 52 | %
SYNC in duty cycle Dsync Duty cycle of Duty cycle of
external clock, external clock, 4,5,6 02, 04 49 51 %
100kHz<f<200kHz | 100kHz<f<200kHz
External clock fo intemnal | by, . | RT populated 9,10,11 | Al 2 5 | (1ffsw)s
clock detection time
Internal cIocI§ to gxternal DText RT populated 9,10, 11 Al 2 5 (1/fsw)s
clock detection time
RT programmed fsw RT =1.18MQ 4,5,6 All 80 95 110 kHz
switching frequency RT = 560kQ 4,56 Al | 175 | 195 | 220 | kHz
RT = 210kQ 4,56 All 450 | 500 550 | kHz
F;Lfgﬁgg’;;i‘lncy fsw | RT=100kQ 4,56 | 01,02 | 925 | 1000 | 1100 | kHz
Voltage reference
Internal voltage reference | VREF | Measured at COMP, | Ta=25°C 1 All 10597 | 0.600 | 0.603 | V
5/ COMP=VSENSE 't~ s5°C 3 Al | 0594 | 0.598 | 0.602
Ta=125°C 2 All 10597 | 0.601 | 0.604
REFCAP voltage REFCAP | Crercap = 470nF 1,2,3 All 1.208 | 1.223 | 1.235 \Y
Current sense
COMP to CS_ILIM ratio CCSR |RSC = open 1,2,3 All 1.94 2.0 2.06
Ct‘:]rrfsnrfc')ilr;it (overcurrent) |\ 1,2,3 Al | 096 | 10 | 104 | Vv
CS_ILIM to OUT delay CS_ILIM = 1V to 90% of OUT falling 9,10, 11 All 65 115 ns
Slope compensation
Slope compensation SC fsw = 100kHz, RSC = 1.18MQ All 0.029 V/us
fsw = 200kHz, RSC = 562kQ All 0.072 Vlius
fsw = 500kHz, RSC = 100kQ All 0.306 Vlius
Slope compensation SC fsw = 1000kHz, RSC = 49.9kQ 01, 02 0.605 V/us
Thermal shutdown
Thermal shutdown entry Tsp All 185 °C
e g down Tso_nvs Al 15 °C
See footnotes at end of table.
SIZE CAGE CODE DWG NO.
DLA WEAPONS SUPPORT A 16236 V62/25651

COLUMBUS, OHIO
REV C PAGE 8




TABLE IA. Electrical performance characteristics — Continued. 1/ 2/ 3/

. Limits
Conditions Group A | Device i
Test Symbol 4/ subgroups | type Unit
Min Typ | Max
Gate driver
Low-level voltage Vou loL = 50mA 1,2,3 All 0.08 | 0.15
High-level voltage PVIN - VoH | oy = 50mA 1,2,3 All 0.13 | 0.25
OUT rise time tr_our %ﬁ,’/’*f;:;()%?()pﬁ VIN=PVIN=4.5V | 9,10,11 | 01,02 7 | 14 | ns
(o] 0,
VIN=PVIN=5V 9,10, 11 | 01,02 7 14 ns
OUT rise time teour | Ctom = 1000PF I VIN=PVIN=BV | 9,10,11 | 03,04 95 | 18 | ns
OUT rise time tr_out %ﬁ,’/’*f;:;()%?()pﬁ VIN=PVIN=12V | 9,10,11 | Al 95 | 18 | ns
(o] (s]
VIN=PVIN=14V | 9, 10, 11 Al 115 | 20 ns
OUT rise time trRour | Croap = 1000pF, |VIN=12V,
0% 1o 90% PVINSVLDO 9,10,11 | 01,02 85 | 16 ns
Croap = 220pF,  |VIN=12V,
10% 1o 90% PVINSVLDO 9,10,11 | 01,02 45 | 12 ns
OUT fall time tr our | Croap = 1000pF, = =
X 0% 10 10% VIN=PVIN=4.5V | 9,10,11 | 01,02 6.5 | 14 ns
VIN=PVIN=5V 9,10,11 | 01,02 65 | 14 ns
OUT fall time tr_out ggg;jﬂ;;fo‘ig"pﬁ VIN=PVIN=8V 9,10,11 | 03,04 95 | 18 | ns
OUT fall time trour | Croap = 1000pF, |VIN=PVIN=12V 9,10, 11 All 9.5 18 ns
90% to 10%
VIN=PVIN=14V | 9, 10, 11 Al 11 18 ns
OUT fall time tr our | Croap = 1000pF, |VIN=12V, 01, 02
- 90% to 10% PVIN=VLDO 9,10, 11 65 | 14 | ns
CLoap = 220pF, VIN=12V, 01, 02
90% to 10% PVIN=VLDO 9,10, 11 35 | 10 | ns
Peak source current loH PVIN = 4.5V 1,2,3 01, 02 0.55 A
PVIN = 5V 1,2,3 | 01,02 0.7 A
Peak source current loH PVIN = 8V 1,2,3 03, 04 1.2 A
Peak source current loH PVIN = 12V 1,2,3 All 1.2 A
PVIN = 14V 1,2,3 Al 1.2 A
Peak source current lo VIN=12V, VLDO = 4.5V 1,2,3 01, 02 0.55 A
PVIN=VLDO
VLDO = 5V 1,2,3 | 01,02 0.7 A
VLDO = 5.5V 1,2,3 | 01,02 0.85 A
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued. 1/ 2/ 3/

Limits
Test Symbol Conii/tions ssggggués D@\I/Jige Unit
- Min Typ Max
Gate driver — Continued.
Peak sink current loL PVIN = 4.5V 1,2,3 01, 02 0.7 A
PVIN = 5V 1,2,3 01, 02 0.8 A
Peak sink current loL PVIN = 8V 1,2,3 03, 04 1.3 A
Peak sink current lov PVIN =12V 1,2,3 All 1.3 A
PVIN = 14V 1,2,3 All 1.3 A
Peak sink current loL VIN=12V, VLDO =45V 1,2,3 01, 02 1.05 A
PVIN=VLDO VLDO=5V | 1,2,3 | 01,02 1.3 A
VLDO = 5.5V 1,2,3 01, 02 1.55 A
Pull-up resistance Ron 100mA from OUT 1,2,3 All 26 4.7 Q
Pull-down resistance Rou 100mA into OUT 1,2,3 All 1.6 2.8 Q
Unpowered OUT clamp VucLamp Switching disabled, | PVIN = 0V 1,2,3 All 0.7 1 \%
voltage :Omg‘UpT””'Up applied| o epyvinesy | 1,23 | Al 18 | 25 |V
PWM and duty cycle
Leading edge blank time fLes 2:{?3%?;%91 0% of OUTrisingto | g 44 11 | 01, 02 30 | 80 ns
Leading edge blank time tLes 2:{?3%?;:;{ ;191 0% of OUTrisingto | g 44 11 | 03, 04 30 | 80 ns
Minimum on-time ton_min 9,10, 11 All 135 165 ns
Minimum off-time toff_min 9,10,11 | 01,03 55 70 ns
Maximum duty cycle DMAX 9,10, 11 | 02,04 42 46 50 %

1/ Testing and other quality control techniques are used to the extent deemed necessary to assure product performance over

the specified temperature range. Product may not necessarily be tested across the full temperature range and all
parameters may not necessarily be tested. In the absence of specific parametric testing, product performance is assured
by characterization and/or design. All voltage values are with respect to GND.
2/ Manufacturer’s supplying device type 01, 02, 03, and 04 has been performed radiation lot acceptance testing of total ionizing
dose (TID) test at effective dose rates 172.96 rad(Si)/s for device type 01 and 03, 179.97 rad(Si)/s for device type 02, and
149.39 rad(Si)/s for device type 04 per MIL-STD-883, method 1019 to TID level 50 krads(Si). 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 (see 1.5 herein).
3/ Use of this product beyond the manufactures design rules or stated parameters is done at the user’s risk. The manufacturer

and/or distributor maintain no responsibility or liability for product used beyond the stated limits.

=5V, no load on OUT (unless otherwise noted).

/ Measured at COMP pin to include error amplifier offset.
6/ VLDO can support this current, at the least, for test conditions specified. However, for controller operation with PVIN connected
to VLDO, it is recommended to keep the external current drawn from VLDO below this value for the most reliable operation.

4/ TA =-55°C to 125°C, PVIN = VIN = 4.5V to 14V for device type 01 and 02, PVIN = VIN = 8V to 14V for device 03 and 04, VLDO
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Table IB. SEP test limit. 1/ 2/ 3/

Device type SEP/SEE Temperature No single event latch-up (SEL) occurred
(TC) at effective linear energy transfer (LET)
01, 02, 03, 04 No SEL +125°C LETerr <48 MeV-cm2/mg
01, 02,03, 04 | No SEB/SEGR +25°C LETerr <48 MeV-cm?/mg

1/ For single event phenomena (SEP) test conditions, see 4.3 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 the technical review board and

qualifying activity.
3/ The heavy-ion test performed at TAMU Cyclotron Radiation Effects facility and the MSU facility for
Rare Istotope Beams in accordance with ASTM F1192 or JESD57. '99Ag ion beam was used at flux

of 10% ions/cm?s, fluence level of 107 ions/cm?. After the runs, no single event latch-up (SEL) or
single event burnout (SEB) or single-event gate rupture (SEGR) were observed at an effective LET of

48 MeV-cm?2/mg for device type 01, 02, 03, and 04 under certain test conditions. For more

information on SEE/SEP test results, please contact device manufacturer.
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Case X

E1TYP |
PIN 1 INDEX
I R B e
1 =
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— — 27
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12 —E:iJ—
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b
E—m 24 PLS (0°-127)
& [01@ [c]a[8] 4PLS

SEE DETAIL Aﬂ\/,/\\
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\
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\.\ //

ED =
2PLS |71 T 4pLs

s B

it

j ©TYP
j

12— 113 — D3 MAX

—] — 4PLS
— =
— —
—] —

GAGE PLANE
— 5 —

D2 |
I: | ]
— THERMAL { _
—] — o
L I
e DETAIL A
— ——1 TYPICAL
T— — 24

NOTES
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and
tolerancing per ASME Y14.5M.
2. Dimension D does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
3. Reference JEDEC registration MO-153.
4. D3 features may differ or may not be present.

FIGURE 1. Case outline.
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Case X - continued

Dimensions
Symbol Millimeters Inches
Minimum Maximum Minimum Maximum
A 1.20 0.047
A1 0.05 0.15 0.002 0.006
b 0.17 0.30 0.007 0.012
0.15TYP 0.006 TYP
D 7.70 7.90 0.303 0.311
D1 7.15BSC 0.281 BSC
D2 4.45 5.26 0.175 0.207
D3 0.1 0.004
E 4.30 4.50 0.169 0.177
E1 6.20 6.60 0.244 0.260
E2 2.39 3.20
E3 0.3 0.012
E4 0.947 REF 0.037 REF
e 0.650 BSC 0.026 BSC
L 0.50 0.75 0.020 0.030
FIGURE 1. Case outline - Continued.
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Device type 01, 02

Device type 03, 04

4 ™ s ~
Cs_ILm 1 24 COMP cS_ILIM 1 24 coMP
QUTH 2 23 RSC OUTH 2 23 RSC
OUTH 3 22 VSENSE QUTH 3 2 VSENSE
ouTL 4 21 ss ouTL 4 w 21 SS
o[ s o |rercap o[ s | Jreroep
PGND : 6 THERMAL PAD 1 :I RT PGND I: e THERMAL PAD e :I RT
(AGND) (AGND) 3
PGND 7 18 SYNC PGND 7 3 18 SYNC
PVIN 8 17 VIN PVIN 8 ; 17 VIN
PVIN 9 | 16 AGND PVIN 9 3 16 AGND
VLDO 10 15 EN VLDO 10 % 15 EN
OUTH_REF 1" 14 VLDO_FB OUTH_REF 11 14 NC
. vy .
Case outlines X
Terminal Terminal Terminal Type Description
number: number: symbol 110 1/
Device type Device type
01, 02 03, 04
1 1 CS_ILIM Current sense for PWM control and cycle-by-cycle
overcurrent protection. An input voltage over 1V on CS_ILIM
triggers an overcurrent in the PWM controller. The sensed
waveform on CS_ILIM contains a 150mV offset when
compared to the COMP/CCSR voltage at the input of the
PWM comparator.

2,3 2,3 OUTH (0] Driver stage source current output. Connect to the gate of
the power transistor using a short, low-inductance path. A
resistor between OUTH and the gate of the transistor can be
used to adjust the turn-on speed.

4,5 4,5 OuUTL (0] Driver stage sink current output. Connect to the gate of the
power transistor using a short, low-inductance path. A
resistor between OUTL and the gate of the transistor can be
used to adjust the turn-off speed.

FIGURE 2. Terminal connections.
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Case outlines

Terminal Terminal Terminal
number: number: symbol
Device type Device type
01, 02 03, 04

Type
/10 1/

Description

6,7 6,7 PGND

Driver stage power ground. Connect to the source of power
transistor. Connect to AGND at the printed circuit board level.

8,9 8,9 PVIN

Driver stage voltage input. The voltage range of PVIN is from
4.5V to 14V for device type 01 and 02, and 8V to 14V for device
type 03 and 04. The voltage being supplied to the gate of the
power transistor is approximately equal to the input voltage at
PVIN. This pin can be connected to VIN for single-supply
operation. For the device type 01 and 02, PVIN can also be
connected to VLDO can also be connected to VLDO to provide
a regulated gate drive voltage, between 4.5V and 5.5V, to the
power transistor gate.

10 10 VLDO

Output of internal regulator. For the device type 01 and 02, this
output is programmable and can be connected to PVIN for
regulated GaN compatible driver voltage. In device type 01 and
02, it is able to be programmed from 4.5V to 5.5V using a
resistor divider than consists of a resistor from VLDO to
VLDO_FB and another from VLDO_FB to AGND. These
resistors must always be populated for proper operation. For
device type 03 and 04, this is a fixed 5V output. Requires at
least 1uF external capacitor to AGND.

11 11 OUTH_REF

OUTH driver stage return. The voltage at OUTH_REF is
nominally 6V less than the voltage present at PVIN. When the
voltage at PVIN is 6V or greater, connect a 220nF capacitor
between OUTH_REF and PVIN. This improves transient
performance and minimizes potential radiation-induced single-
event transients (SETs). For PVIN voltage less than 6V,
connect OUTH_REF to PGND at the printed circuit board level.
For device type 03 and 04, a capacitor must always connected
between OUTH_REF and PVIN since the minimum allowable
PVIN voltage is 8V.

12,13 12,13, 14 NC

No connect. This pin is not internally connected. These pins
can be connected to GND to prevent charge buildup.

14 — VLDO_FB

VLDO feedback pin for device type 01 and 02. Used to program
the VLDO output voltage. Nominally set to 1.2V using resistor
divider from VLDO to AGND. The resistor divider must always
be populated for proper operation.

15 15 EN

Enable. Connecting the EN pin to a voltage greater than 0.6V
enables the device. In addition, input undervoltage lockout
(UVLO) can be adjusted by the user with a resistor divider from
VIN to GND.

FIGURE 2. Terminal connections — Continued.

DLA WEAPONS SUPPORT

SIZE

CAGE CODE DWG NO.
16236 V62/25651

COLUMBUS, OHIO

REV C PAGE 15




Case outlines

Terminal
number:
Device type
01, 02

Terminal
number:
Device type
03, 04

Terminal
symbol

Type
110 1/

Description

16

16

AGND

Ground. Return for the controller circuitry. Connect to PGND at
printed circuit board level.

17

17

VIN

Controller input voltage. The voltage range of VIN is from 4.5V to
14V for device type 01 and 02, and 8V to 14V for device type 03
and 04. Powers internal control circuitry. Can be connected to
PVIN for single-supply operation.

18

18

SYNC

External clock input. For device type 01 and 02, SYNC accepts a
100 kHz to 1 MHz external clock. SYN accepts a clock with
frequency from 100kHz to 500kHz for device type 03 and 04. Use
a duty cycle between 40% and 60% for the external clock. The
switching frequency of the controller outputs are the same as the
external clock frequency. RT must be populated such that the
frequency set by the resistor coincides with the external clock
frequency. If external synchronization is not planned to be used,
SYNC can either be tied directly to VLDO or to GND through to
10kQ resistor.

19

19

RT

I/0

Switching frequency programming for controller. Connect a resistor
from RT to GND to set the switching frequency of the controller. If
an external clock input is used, the resistor still must be connected
and selected to match the external clock frequency.

20

20

REFCAP

1.2V internal reference output. Requires a 470nF external
capacitor to AGND. Do not load with external circuitry.

21

21

SS

I/0

Soft start. An external capacitor connected to this pin sets the
internal voltage reference rise time. Can be used for tracking and
sequencing.

22

22

VSENSE

Inverting input of the error amplifier. Feedback pin that is nominally
set to 0.6V using a resistor divider from the converter output.

23

23

RSC

I/0

Slope compensation programming for the controller. A resistor
from RSC to AGND sets the desired slope compensation.

24

24

COMP

I/0

Error amplifier output. The output is divided down by a factor
CCSR and this scaled voltage is the input to the PWM comparator.
Connect frequency compensation to this pin.

Thermal pad

Thermal pad. Internally connected to AGND. Connect to one or
more ground planes on the printed circuit board for improved
thermal dissipation.

1/ I =input, O = output, I/O = bidirectional

FIGURE 2. Terminal connections — Continued.
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Device type 01, 02

VIN LDO AVDD . VLDO
| L

AVDD

E—— )| ] VLDO_FB
Generator .

i

I 7
REFCAP [:I—n VBGR—|* +— VLDOyyLOR

[ ]

e —
VREF N PVINUVLOR : Driver
UT |
VINgyLOR—(* . ! ° [
EN Over i PVIN
Temperature |
Control Logic |
ss i OUTH
+ |
+ e COMP2* i
VSENSE SYS_ON i ] OUTH_REF
+
150mv i PWM |
Slope @ ! :
COMP Compensation J : A0
L + i T
i LM i
Ves_ium |
CLK | '—[] OUTL
e ————- - I
Leading Edge | | |
RSC Blanking } on \ylrjfcclr- o ; :
} duty cycle } :
| version | | L Unpowered
CS_ILIM ' ! : Clamp
L
RT RT Bias l_:| PGND
Oscillator -
External Clock
L
?[:I AGND
FIGURE 3. Functional block diagram.
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Device type 03, 04

VIN lﬂ]

AVDD

Bandgap

Generator .
Rercap [ | Veer |
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VINyyLOR

LDO
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EN

Ss
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i
>—
+
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Enable Detect
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RSC

CS_ILIM
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External Clock
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SYNC
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+
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f
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FIGURE 3. Functional block diagram — Continued.
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FIGURE 4. Internal to external clock transition.
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FIGURE 5. External to internal clock transition.
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FIGURE 6. Peak current mode control and PWM generation.
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4. VERIFICATION

4.1 Product assurance requirements. The manufacturer is responsible for performing all inspection and test requirements as
indicated in their internal documentation. Such procedures should include proper handling of electrostatic sensitive devices,
classification, packaging, and labeling of moisture sensitive devices, as applicable.

4.2 Total dose irradiation testing. Total ionizing dose irradiation testing shall be performed in accordance with MIL-STD-883
method 1019, condition A for device type 01, 02, 03 and 04 as specified in 1.5 herein.

4.3 Single event phenomena (SEP). SEP testing was performed on two units per the conditions in table IB. The recommended
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 (i.e.,
0°<angle<60°). No shadowing of the ion beam due to fixturing or package related effects is allowed.

b. The fluence shall be = 100 errors or = 107 ions/cm?.

c. 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.

d. The particle range shall be = 20 micron in silicon.
e. The test temperature shall be +125°C + 10% for SEL testing and +25°C + 10% for SEB, and SEGR testing.
f.  For SEP test limits, see table IB herein.

5. PREPARATION FOR DELIVERY

5.1 Packaging. Preservation, packaging, labeling, and marking shall be in accordance with the manufacturer’s standard commercial
practices for electrostatic discharge sensitive devices.

6. NOTES
6.1 ESDS. Devices are electrostatic discharge sensitive and are classified as ESDS class 1 minimum.

6.2 Configuration control. The data contained herein is based on the salient characteristics of the device manufacturer’s data book.
The device manufacturer reserves the right to make changes without notice. This drawing will be modified as changes are provided.

6.3 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. Occurrence of latch-up (SEL).
6.4 Suggested source(s) of supply. Identification of the suggested source(s) of supply herein is not to be construed as a guarantee

of present or continued availability as a source of supply for the item. DLA Weapons Support (Columbus) maintains an online database
of all current sources of supply at https://landandmaritimeapps.dla.mil/programs/smctr/.
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https://landandmaritimeapps.dla.mil/programs/smcr/

Vendor item drawing Device Mode of ) )
administrative control manufacturer transportation Top side marking Vendor part number
number 1/ CAGE code and quantity
Tape and Reel,

V62/25651-01XE 01295 250 Units 7H5020PWP TPS7H5020MPWPTSEP
\V62/25651-02XE 01295 Tapzesgnudniiee" 7H5021PWP TPS7H5021MPWPTSEP
V62/25651-03XE 01295 Tapzesgnudniiee" 7H5030PWP TPS7H5030MPWPTSEP
\V62/25651-04XE 01295 Tapzesgnudniiee" 7H5031PWP TPS7H5031MPWPTSEP

1/ The vendor item drawing establishes an administrative control number
for identifying the item on the engineering documentation.

2/ The vendor supplying device type 01, 02, 03, and 04 has tested radiation hardness
assurance TID, heavy ion SEE and Neutron displacement damage test ( see section 1.5).

CAGE code

01295

Source of supply

Texas Instruments, Inc.
12500 TI Blvd
Dallas, TX 75243
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