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PIC 7513-PIC 7518 PIC 7531-PiC 7536

1.0 SCOPE

This specification defines the detall reguirarments for High
Reliability Hybrid Switching segulators. Very extensive W00%
testing for parametsr stability has been included in the Quality
Agsurance Provigions.

1.1a Abgolute Maximum Ratings

T T T T L T
PICT513 PIC?514 PIC7515 PICT5t6 PICT517 PICTEY8
T T T T T, T
PICTS3 PIC7532 PICT533 PIC7532 PIC?535 PICT536
(PICE45) {PICB46) (PICG4T) {PIC655) {PICE58) (PICEST)
Input Voltage, V., 60V a0V 100 -6V -8BV =100V
Output Vollage,v B0V v 00 -6V -8V —100v
Drive-toput Reverse Voltage, Vy 5 8V 5V -5V -8V -5V
Continuous Output Current, b, 154 15A 154 -15A —154 154
Peak Ouiput Current 204 204 204, ~20A —204 ~20A
Dvive Current, |, —D4A —-04A =044 0.44 04A OAA
Thermal Resistance
Junction 1o Case. 8
Power Switch - 2°CIW -
Commutating Dsods - 29CW —-
Case 1o Ambient, 8, -t 300°CIW St
Qperating Temperatur%ange, - -585°C 1o +125°C >
Maximum Junction Temperalure,ql' -+ +150°C —i-
Siorage Temperature Range - -65°C to +150°C -
PICT313/14115 PICT56MTIE
PICTS31(32/33 PIC7534/35/36
Teat symbod | Min.] Typ. | Max. [Min. [ Typ. | Max. |units Conditions
1 } Current Detay Time i -~ 35 &0 -_ 35 60 ns |\ w BBV (- 25V)
2 { Current Rise Time b - 65 150 — 85 175 N5 | Vouq = SV{-5V)
3 | Voitage Rise Time b | — 1§ 40 60 | — | 40 60 | ns 1. = FA{-TA}
4 | Voliage Siorage Time Loy - | 1200 — — 11200 - ng |1y = —30mA (30mA) (Note 5)
& | vohtage Fall Time by —- 70 175 - W00 ang ns [ Ses Figura 1
6 { Current Fall Yime t — 175 300 - 175 300 ns | See Notes 1, 2, 4
7 | Efficiency (Notes 2 and 4) n - 85 — -— a5 - %
B | On-Stale Voltage (Note 8) | Va g1y — 1.0 1.5 | - -0 ] =15 Vo |ty = TA{=TA] Iy = -0.03A (D.034)
9| On-State Voltage (Note ) [ Ve onyl — 25 35 | — | -25 | -35 VoLl = 15AT—15A) 15 = —0.03A [0.054)
10 [ Diade Fwd. Voltage (Note 3} | Viy.q (ony| — 0.85 386} — | -085] —1.25| V |la=7A{-7A)
11 | ioge Fwd. Voltage tlote ) | Vi.q (ony| 0.95 175 — | =085 -1.75] ¥ |lp = 15A(-154)
12 | Of-S1ate Currem oy - 0.1 10 — -0t | ~19 A | Vy = Rated inpul voltage
13 | Oft-State Current ig.g - 10 1000 — | =10 1000 wh | Vy = Rated input voliage, T, = 100°C
14 | Dicde Revarsa Current ly.p — 10 10 — -10 | =10 wh V) = Rated cuiput vollage
15 | Dicde Revarse Gurrem o - | s | oo — | ~500 !-1000 #A ¥ = Rated oulpul voltage, T, = 100°C
Notes:

1. I switching an inductive load. the current will lead the voltage on 4. Az can ba saan from the switching wavelorms ghown in Figure 1 no
turn-on and lag the voltage on turm-of {see Figure 1). Thared or fomaru ¥ spike is g d by the

Vollage Delay Time {tpa ) &ty + L and Current Storage Time (1)
L gy + Uiy
'gv

. The efficiency is a measure ot infernal power losses and is squal to

Output Power divided by Input Powet. The swnchmg spead drcu!t

selr

ated noise, Since Ao

diode during gt This g
current spike Is fed through the switching regulator, It aisa imgioves
efficiency and rellability, since the powar switch only carrkes current
during jurn-on,

of Figure 1, in which the sffickency is ot 5. Toinsure sale operation, the absolute value of 3 should be a
typical opetating conditions for the PICG00 sanss swltch:ug minimum of 30 mA duting Yjomy- Qperation with 3 beiow 30 mA can
regulators, permananitly damage the davice.
3. Pulse lesl: Duration = 5 400 psec,
580 PLEASANT STREET - WATERTOWN, MA 02172
TEL. {617} 926-0404 « FAX (617) 924-1235 7-30 PRINTED IN USA
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Power Dissipation Considerations

The total power losses in the switching regulalor is the sum of the switching loases, and the power switch and diode D.C. psses.
Once total power dissipation has been delermined, the Power Dissipation curve, or thermal resistance data may be used to deter-
mine the allowable case or ambisnt tamperature for any operating condition.

Tha switching losses curve prasents data for afrequency of 20 kHz. Ta find losses at any other frequency, multiply by 20 kHz.
The D.C. kosses curves presant data for a duty cycle of 0.2, Ta find D.C. fosses at any other duty cycle, multiply by D/0.2 for the
power switch and by {1.D)/0.8 for the diode.

At frequencies much below 10 kHz the above method for determining the allowable case of ambient tsmparature becomes
irrvalid gnd a datailed fransient analysis must be perfarmsd. Microsermi will supply transient thermal impedance information on
request.

150uH

Vin = +25¥ +
AL = Voui
TIEQ = 5Y
Iprive = —30mA
Puise Width = 10us -
Aap. Rate = 20kHz
v innTan It
~ OV

Positive Output Switching Speed Cireuit

A Vi
?\’ E ‘g' " powen swircn );
S
Taft = 40us -

Ton=10u8 |

Note: No Diode Reverse or Forward Recovery Spike (See note 4.)

Postlive Output Switching Wavetorms

Note: Negative output circuit and waveforms are identical but of opposite polarity
Niﬂ = - 28V, VUI.I‘I = - SV, ‘DRNE = +30‘|T\A)

Flgure 1.
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2.0 APPLICABLE DOCUMENTS

The tollowing documents of the issue in etfect on the date of
invitations for bids, korm a part of this specificalion 10 the ex-
tent specified herein.

MIL-5-19500 — General Specification for
Semiconductor Devices

MIL-5-18491 — Preparation for Delivery of
Semiconductor Devices
3.0 REQUIREMENTS

3.1 Deslgn and Construction

The Hybsid devices supplied under this specification shall
have a design and construction such that they will mest alt of
the requirements specifisd herein. The dimensions and phys-
ical characteristics shall be as specified in Figure 2.

3.2 Performance Characteristics

The pertormance characteristics of the Hybrid dewice supplied
under this specificaion shall be as spacified in Group A inspection
aefined in Table I,

3.3 Quallty Assurance

The Quality Assurance Pravisions shall be dafined in
paragraph 4.0.

PIC 7513-PIC 7518 PIC 7531-PIC 7536

3.4 Tast Methods .
Test methods shall be as specified herein.

3.5 Marking

The markings on the devices supplied shall be parmanent
and legible and shall include the Manutactures's name o
trademark, a Manutacturing Date Code in accordance with
MIL-S-19500 and the specific device type number.

3.6 Preparation for Delivery

The Hybrid devices supplied urker this specification shall be
prepared for delivery in accordance with leval C of MIL-S-19491
unless atherwise directed in the specific contract or purchase
order.

3.7 Ordering Data
Procurement document should specify the following:

a. Specific iterm type number

b. Number and date of this specification
c. Quality Assurance Test level requirad
d. Any special packaging it required

MECHANICAL SPECIFICATIONS
3 Pln TO-3
c . e
f= A 875 MAX. 22 23 MAX
B —y Bl 1% 341
€| #5p-asn 635~ 1143
K of Jizwn 797 Wik
A = 3 52]-572
J__ F | Az0-adp 1067-11.18
P G| .1an-.165 3.68-4.19
H [ 3o5-a08 1003-1029
1| IGI- 16t DA 354-4 00 DIA,
W | IB8 MAX. RAD._| .73 MAY_ RAD.
Note: Loads may be soldered to L1 525 MAX. RAD | 1334 MAX RAD.
within Va§' of base provided m|  s-7om 17 99-15.49
femperaturé-Hime exposura is W £197-1.397 29 90-30 40
Jass than 260°C for 10 seconds. P |  D3IE-043 D14 97-1.0% CIA
SCHEMATIC
POS. 4 ) pos, NEG. 4 L neG.
INPUT ™ QUTPYT INFUT OUTPUT
5 2 ]
DRIVE COMMON DRIVE  COMMON
PMCTS13/ 14415 PICTSIEATIW
PICTS31/32/32 PICTS34/35/98

Figure 2, Phwysical Dimensions and Biasing Diagrarns
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40 QUALITY ASSURANCE PROVISIONS
4.1 General Provislons

4.1.1 Inspection Responsibility — The supplier is responsibie
for the parfarmance of all inspection requirements and accepl-
ability of results as specified herain for the Test Level identified
in the comtract o purchase order.

4.1.2 Controlied Manufacture — The devices supplied under
this spacification shall be manufactured under controlled
conditions using formally defined quality assurance methods
and systerns.

4.1.3 Manufacturing Traceability — Each device supplied
under this specification shall be traceable io a specific process
group, 1o perrnit tracing of its full manufacturing histary. Procses
group fecords shall indicate the exact date that sach manufac-
turing operation was performed and identify materials and
pracess procedures which were used. The manufacturer shall
kesp thesa records on file for at least five years.

4.14 Definitions

4.14.1 Inspection Lot — An “inspection lot™ is a collection of
devices from which a sample is withdrawr and inspectad to
determine compliance with the acceptability criterion. It shall
conslst of one or more “inspection sublots” of the device types
defined in this spacification. The meaximum inspectian o size
shail be 5000 units.

4.14.2 inspection Sublot — An ““inspection sublot™ shalt con-
sist of a collection of devices of a single type which have been
manutaciured under the same conditions and with the same
materials,

4.143 Shipment Lot — A “‘shipment lot” shall consist of
devices taken from an accepted inspection lot for the purpose
of shipment on a specific contract or order.

4.14.4 Group A Inspection — Group A inspeclion shall consist
of the examinations and tests specified in Table 1, and shatl be
performed on a sublot basis.

4145 Controlled inventory — The controlled inventary shall
congist of lots which have successfully passed the acceptance
inspection and are being held in storage prior to aciual ship-
ment. A contralled inventory shall have adeqguate safeguards to
insure that no defeclive or umastad devices can be included in
it. It shall be accessible only to thosa individuals who are for-
mally idantifiad as authorized personnal.

4.2 Acceptance Inspection

The acceptance inspection requirements shall be as defined by
the applicable tes! fevel. The procedures of MIL-S-19500 shall
apply w Group A Inspection. Inspection lots which have baen
inspectad and acceptad shall be kept in a conholled inventary,
Shipment lots shall be formed using devices takan from
accepied inspection kits.
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4.2.1 Test Lovel T2 Requirements — Test level T2 shall con-
sist of the following requirementa.

4.21.1 The supplier shall perform the Parameter Stability Tes-
1ing defined in paragraph 4.3 on each device io be supplied.
Prior to starting the Blocking Stability test defined in paragraph
4.36, each device shall be serialized for individual idantity.
Variables test data for the controllad alectrical parameters shall
be recorded before and after stressing. The same procedure
shall apply for the Power Stress stability test defined in
paragraph 4.38. .

4.21.2 The supplier shal! perform the Group A inspections in
accordance with the defined LTPD requirements on aach inspac-
tien sublet. Electrical parameter tasting as specified shall ba
performed by variables with test data recorded.

4.2.1.3 With each shipment lo1, the supplisr shall provide a
Cenificate of Compliance 1o test level T2 of this specification.

4.2.2 Test Level T1 Requivements — Tost level T1 shall con-
sist of the following requirements.

42,21 The supplier shall parform the Parameter Stability
Testing defined in paragraph 4.3 on each devica to be supplisd.
Electrical parameter testing as specified shall be performed by
attnibutes.

4222 The supplier shall parform the Group A inspections in
accordance with the defined LTPD requiremérds on aach in-
spection sublot. Electrical parametsr testing as spacified shall
be performed by attributes with test data recorded.

4.2.23 The supplier shall pravide a Certificata of Compliance
to test level T1 of this specification with each shipment ot

4.3 Parameter Stability Tests

Each Hybwid device is to be supplied under this specification
and shall receive the following tests in addition to ofher atsn-
dard testing performed by the manufacturer.

431 Temperature Storage — Each Hybrid device shall be
subjected, in a non-operating state, to a temperature of 150°C
for a minimurm period of 48 hours.

4.3.2 Temperature Cycling - Each Hybric device shall be
temperature cycled from —55°C to 150°C for a minimum of 10
cycles. Each cycle shall consist of at feast 15 minutes at each
temperatura axtreme with a maxitmum transition time of 5
minutes between gach temperature extrerme.

433 Hermnetic Seal Test — Fine Leak — Each Hyhnid device
shall be tested for a case Jeakage rate of 1 x 1078 eefsec or
smaller using & helium mass spectromeder or equivalent
method. Davices with a case leakage rate greater than
specified shall be rermoved from the lot.

43.4 Hermetic Seal Test — Gross Leak — Each Hybrid
device shal! be tested for gross leaks using fluorocarbon gross
laak test or aquivalent method. Devices with any indication of
case leakage shall be removed from the lol.
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4.35 Reverse Bias Cltamp Inductive Test —
V, 2 = Raled Input Voltage
iy = 5A.f= 25kHz, E,, = 5V
T = 25°C. see Figure 4

4.3.6 High Temperature Reverse Bias — Each Hybrid device
will be high temperaiure reversad biased in the circuit shown
in Figure 3. The conditions of this lesi are as follows;

T, = +125°C
Time = 16 hours *5 hours

Circuit and vollages as shawn in Figure 3 for the
appropriate device.

+ YOLTAGE = 6% OF
DEVICE RATING (NOMINAL)

=VOLTAGE = 80 OF
DEVICE RATING (NCWENALY

Figure 3. High Temperature Reverse Bias Circuit

43.7 The following measurements will be made before ang
aftar the high temperature revetse bias tost. The unit
measuremants shall be recorded or the devices will be gelled
in order to compars ang guarantee the delta (4} requirements
depending on the test level the lot is being preparad (o.

Test
Type Number 11a
PIC751314/15/31/32133 B
PIC75161 718134735136 8
PICT513/14/15/31/32/33 10
PIG7516/17/168/34/35/36 .10
PIC7513/14/15/31732/33 12
PICTS16/17118/34/35/36 12
PIC7513/14/15/31/32433 14
PICT516/17/18/34/35/36 14

1 Whichever is grester.
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B0H
Via °"“_'_41 Pogiive Vgut = 5¥
Ratd Voltage Ovipat
PiC
AL = 12
) L
17 “T
Ral - -
Input Waveform -
lmll
v‘-‘
Ton = 10us

Maximum
Aeadings
Initial
& Final

1.5V
-1.5v

1.2V
-1.25v

10p4
— 104

10uA
- 104

7-34

Note 1: Adjust T,g to obtain spacifisd lout-

Note 2: Negative output test circuits and wavatorms
are identical but of opposite polarity.

Note 3: Ay = 2KQ for the PIC 7513H16/31/34
Rg = 2.7KQ for the PIC 7514117132135
Ry = 3.3KQ for the PIC 7515/18/33/36

Figure 4, Reverse Bias Clamp Inductive Test Circult

Delta
Change Symbot

+0.3V Vi fon)

0.3V Via ton)

+ 0.3V Va1 font

0.3V Va1 fony
+1.00r +100%" iy
+1.0ar + 1008 lyy
+2.0ar % 100%! ly.s
2001 4 100%" iy
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4.3.8 Powsr Stress — Each Hybrid device shall be bumed-
in using the circuit shown in Figure 5. The conditions are as

follows:
T‘ = +25°C
Time = 40 hours minimum

Circuit and conditions as shown in Figure 5.

4.3.9 The readings
spacified in paragraph 4.3.7.

+Ein =] ju—

N
5-15u8EC =

Duty Cycle = 250

before and after burn-in shall be as

ARNOLD AANOLD
AU - 1572 AGIG - 157-2

M = 16 TURNS N = 16 TUANS
WIRE = 18 ANG
-

Figure 5. Burn-in Circuits

Table |. Group A Inspection

Electrical |Sample| Max.
Spec Test | Size | Ase.
Examingtion or Test Symbol | Number | (LTPD) | No.
Subgroup 1
Viguat and Mechanical _ —_ 22 ]
{10)
Subgroup 2 25°C Tests
On-State Voltage Vit on 8 45 0
On-State Voltaga Vit on g 53]
Dioda Forward Voltage Va1 on 10
Diode Forward Voltage Vo 00 n
Ofi-State Cureant [ 12
Piode Reverse Current lyz "
Subgroup 3 T, =+100°C Tests
O#-State Current [ 3 45 0
Off-State Current .z 15 %
Subgroup 4 25°C Tests
Current Delay Time ta 1
Current Rise Time t 2
Vaoltage Rige Time Sy 3 45 o
Vohage Fall Time ™ 5 5
Current Fall Tims [ <]
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