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DESCRIPTION

The AHE2800S Series of DC/DC converters feature
high power density and an extended temperature
range for use in military and industrial applications.
Designed to MIL-STD-704D inputrequirements, these
devices have nominal 28Voc inputs with +5v, +12v
and +15v single outputs to satisfy a wide range of
requirements. The circuit design incorporates a pulse
width modulated push-pull topology operating in the
feed-forward mode at a nominal switching frequency
of 250 kHz. Input to output isolation is achieved
through the use of transformers in the forward and
feedback circuits.

The advanced feedback design provides fast loop
response for superior line and load transient charac-
teristics and offers greater reliability and radiation
tolerance than devices incorporating optical feedback
circuits.

Three standard temperature grades are offered with
screening options. Refer to Part Number section.
They can be provided in a standard plug-in package
for PC mounting or in a flanged package for more
severe environments.

These converters are manufactured in a facility fully
qualified to Mil-Std-1772. All processes used to
manufacture these converters have been qualified
to enable Advanced Analog to deliver compliant
devices. Two screening grades are available to
satisfy a wide range of requirements. The CH grade
converters are fully compliant to Mil-Std-1772 class
B. The HB grade converters are processed to full
class B screening but do not have class B element
evaluation as required by Mil-Std-1772. Both grades
are fully tested and operate over the full military
temperature range without derating of output power.
Variations in electrical, mechanical and screening
can be accommodated. Extensive computer
simulation using complex modeling enables rapid
design modification to be provided. Contact Ad-
vanced Analog with specific requirements.

AHE2800S Series

Hybrid - High Reliability
DC/DC Converters

FEATURES

B 17-40Voc input range
(28Voc nominal)

W 5V, 12V and 15V outputs available

B Indefinite short circuit and overload
protection

W 17W/in® power density
15 and 20 watts output power models

B Fast loop response for superior transient
characteristics

B Operating temperature range from
-55°C to + 125°C available

Popular industry standard pin-out

Resistance seam welded case for superior
long term hermeticity

Efficiencies up to 84%

Shutdown from external signal
Military screening

325,000 hour MTBF at 85°C (AUC)




SPECIFICATIONS
ToABE = -65°C 10 485°C, VN = + 28V 35% Uniesa ctherwiee apectied.

ABSOLUTE MAXIMUM RATINGS
input Voltage' -0.6V fo +50V
Power Output (nternally Limited, 17.5W typlcal for AHE2805S, 22.5W typical for AHE2812S and AHE2815S
Soidsring 300°C for 10 saconda
Temperature Range' Openating -56°C 0 +115°C case
Storage 66°C to + 135°C
Condltions
-55°C S Tc S +85°C, VIN- 28V AHE28058 AHE28128 AHE28168
Parameter £5%, Cu0, unioms cthervmespeci®d [ MIn Typ  WMax | WMIn _ Typ  WMax | Min Typ Wmx | Unb
STATIC CHARACTERISTICS
OUTPUT VIN = 17 70 40 Voo
Voltage louT = 0 TO Full Load 400 6.00| 610 11.78] 12.00| 1224 1470 1500 15.30| VDo
Current 0.0 3000 0.0 1067 0.0 1333 | mAoc
Ripple Full Load, DC to 1MHz 20 60 K] 80 k') & |mVpp
Accuracy TcASE = 25°C, louT =0 495 500 6.05| 1183 1200 1212| 1485| 1500 15.15| Voo
Power! 15 20 20 w
REGULATION
Line VIN = 17 to 40VDC 05 +1.0 0.5 +1.0 06 | £.0 | %
Load louT = 0 to Full Load 06| .0 06| 1.0 05| 10 |%
INPUT
Voltage Range* 170 | 280 40.0 17.0 | 280 400 17.0 280 | 400 | VYoo
Current Inhibited 8 18 ] 18 8 18 | mAoc
No Load 35 35 35 mADC
Rippie Current Full Load ‘ 20 50 25 50 26 50 |mVpp
EFFICIENCY TCASE = +25°C
Half Load to Full Load 78 82 70 83 80 84 %
CAPACITIVE LOAD No sffect on performance 500 200 200 WF
LOAD FAULT POWER
DISSIPATION! 6 6 8 | W
ISOLATION Input to Output @ 500VoC 100 100 100 MQ
DYNAMIC CHARACTERISTICS
STEP LOAD CHANGES
Output 50% Load 100% Load +150 200 1200 mVpk
Translent No Load 50% Load -300 -400 -400 mVpk
50% Load No Load +300 +400 +400 mVpk
Recovery* 50% Load 100% Load 25 25 25 psec
No Load 50% Load 500 500 500 psec
50% Load No Load 7 7 7 masc
STEP LINE CHANGES
Output Input step 17 to 40VDC +180 +180 +180 mVpk
Translent Input atep 40 to 17VDC -600 -800 -600 mVpk
Recovery! Input atep 17 to 40VDC 400 400 400 Hsec
Input step 40 to 17VDC 400 400 400 Haec
TURN-ON VIN = 17 to 40VDC
Qvershoot louT = 0 to Full Load 0 | 500 300 | 600 300 | 750 | mvpk
Delay® . 8 14 8 14 8 14 masc
LOAD FAULT RECOVERY* | VIN = 17 to 40VDC : 8 14 B 14 8 14 | mesc
WEIGHT Standard Package 60 &0 60 | grame
Flange Peckage 85 65 8 |grams
Notes:

1. Above +85°C case temperature, derate output powsr linearly to 0 and maximum input votage linearty to 42V at 116°C caee.

2, Recovery ime is measured from the initiation of the transient to whers VouT has retumaed to within £1% of VouT at 50% load. Ses typical waveforms,
3. Tum-on delay time measuremant is for either an application of power at the Input or a signal at the shutdown pin.

4, For operation at 18Voc, derats output powsr by 33%,

P



SPECIFICATIONS

TOASE w «B5°C t0 +105°C, VIN w + 28V 5% Uiniess otharwise epecified.

ABSOLUTE MAXIMUM RATINGS
Input Voltage? -0.5Y 1 +50V
Power Output Intbernally Limited, 17.5W typical for AHE2805S/ES, 22.5W typical for AHE28125/ES and AHE2816S/ES
Soldering 300°C for 10 seconds
Temperature Range' Operating -§5°C to +125°C cane
Storage -65°C to + 136°C
Condlitions
55°C S To S+105°C, Vi - 28 Ve AHE28058E8 AHE2812E8 AHE28158%ES
Parameter 5%, Ce, Unioes oiherwise spaciied n Typ Max [ Min Typ Max | Min Max | Units
STATIC CHARACTERISTICS
OUTPUT VIN = 17 TO 40 VoC
Voltage louT w 0 70 Full Load 4080 500 510 11.78] 12.00| 1224 1470 1500/ 15.30| Voc
Current 0.0 3000 0.0 1687 0.0 1333 | mADc
Ripple Full Load, DC to 1MHz 20 80 30 &0 30 80 [mVpp
Accuracy TCASE m 25°C, lOUTm O 4085 500 5.05| 11.88| 1200 1212 1485 15.00| 15.15| Voo
Power’ 16 20 20 ]
REGULATION
Line VIN = 17 to 40VDC 05| +.0 06| 1.0 05 10 (%
Load louT = 0 to Full Load 6| 1.0 05| .0 05 10 |%
INPUT
Voltage Range* 170 | 280 40.0 170 | 280 40.0 17.0 200 | 400 | VDe
Current Inhibited 8 18 8 18 8 18 | mADc
No Load 35 3 35 | mAnc
Rippie Current Full Load 50 50 25 60 [(mVpp
EFFICIENCY TCASE = +25°C
Half Load to Full Load 78 70 83 80 84 %
CAPACITIVE LOAD No effect on periormance 500 200 200 wF
LOAD FAULT POWER
DISSIPATION ¢ 6 6 |W
ISOLATION Input to Output @ 500YDC 100 100 100 MQ
DYNAMIC CHARACTERISTICS
STEP LOAD CHANGES
50% Load 100% Load +180 1200 3200 mVpk
Translent No Load 50% Load ~300 ~400 -400 mVpk
50% Load No Load +300 +400 +400 mVpk
Recovery* 50% Load 100% Load 25 25 26 psec
No Load §0% Load 500 500 500 usec
50% Load No Load 7 7 7 maec
STEP LINE CHANGES
Output Input step 17 to 40VDe +180 +180 +180 mVpk
Translent Input step 40 to 17VDC 800 -800 600 mVpk
Racovery* input step 17 to 40VDC 400 400 400 psec
Input step 40 to 17VoC 400 400 400 Hsec
TURN-ON VN = 17 to 40VDC
Overshoot louT = 0 to Full Load 0 600 300 800 300 | 750 | mVpk
Delay? 8 14 8 14 8 14 | meac
LOAD FAULT RECOVERY* | ViN = 17 to 40VDC 8 14 8 14 8 14 | meec
WEIGHT Standard Package 60 80 60 grame
Flange Package 85 65 65 grams
Notes:

1. Above +105°C case temperaturs, derate cutput power linearly to 0 at 125°C caes.
2, Recovery tme |s measured from the Initlation of the transient to where Vout has retumed 1o within 1% of Vout at 50% load. See typloal waveforma.
3. Tum-on delay ime measursment Is for elther an application of power at the Input or a signal at the shutdown pin.
4, Foroperation at 18Voc, derats output power by 33%,
5. Above +85°C case temperature, derate maximum input veitage ineary to 33V at +125°C case.




SPECIFICATIONS

TCARE = -55°C t0 +125°C, VIN = + 28V 5% Umisas otharwies spacified.

ABSOLUTE MAXIMUM RATINGS
Input Voitage' -0.5Y b +50V
Power Output Intsmnally Limlied, 17.5W typical for AHE2805S/HB, 22.5W typical for AHE2812S/HB and AHE2815S/HB
Soldering 300°C for 10 seconds
Temperature Range' Operating -55°C to + 135°C case
Storage -85°Cto + 135°C
Conditions
BEC<Tes+126°C, yN-28voc | AHE28088/HB __AHE28128/HB AHE28168/HB
Paramsetsr 5%, Cw0, Unissa otharwisespectied | MIn Typ  Max | Min __ Typ Max | Min  Typ Maxx | Units
STATIC CHARACTERISTICS
OUTPUT VIN = 17 T0 40 Voo
Voltage louT = 0 TO Full Load 490 600 5101 1176 12,00 1224| 14.70| 15.00| 15.30| Voo
Current 0.0 3000 00 1867 0.0 1333 | mApc
Ripple Full Lead, DC to 1MHz 20 60 30 80 30 60 ImVpp
Accuracy TCASE = 25°C, louT = 0 495 500 505 11.88( 1200 1212 1485 1500 1516/ VDe
Power' ' 15 20 20 W
REGULATION
Line ViN = 17 b 40V0C 10 26 30 &0 40 75 my
TcASE = 25°C 6 30 35
Load louT = O to Full Load 10 50 50 120 50 150 mv
INPUT
Voltage Range* 170 | 280 40.0 170 | 280 40.0 17.0 280 | 400 | Voo
Current Inhibited 8 18 8 18 8 18 | mADC
No Load 35 35 35 mADC
Ripple Current Full Load 20 50 25 ) 25 50 | mVpp
EFFICIENCY TcAsE = +25°C Full Load 78 82 70 83 80 84 %
CAPACITIVE LOAD No affect on performance 500 1000 200 1000 200 |1000 uF
LOAD FAULT POWER Short Clrcult Tc m 25°C 45 45 45 | W
DISSIPATION Overload Tc = 25°C 6 ] 6 |W
ISOLATION Input to Output @ B00VDC 100 100 100 MQ
DYNAMIC CHARACTERISTICS
STEP LOAD CHANGES
Output Tc=26°C 50% Load 100% Load 180 | 4300 1200 |4800 200 [£300 mVpk
Tranalent No Load 50% Load -300 | -500 -400 | -750 <400 |-750 | mVpk
50% Load No Load +300 | +500 +400 1+780 +400 |+750 | mVpk
Racovery* 50% Load 100% Load 25 100 25 100 25 100 | pssc
No Load 50% Load 100 | 200 500 |1500 500 (1500 | usec
50% Load No Load 7 10 7 10 7 10 | mesc
STEP LINE CHANGES
Output Tc=25°C Input Step 17 to 40VDC +180 |+300 +180 |+500 +180 (+500 | mVpk
Trans|ent Input Step 40 to 17VDe -800 [-1000 600 1500 -600 11500 mVpk
Racovery? Input Step 17 to 40VDC 400 800 400 800 400 | 800 | psec
Input Step 40 to 17Vde 400 800 400 800 400 | BOO | usec
TURN-ON VIN = 17 to 40VDC
Ovarshoot louT = 0 to Full Load 0 | 560 300 | 600 300 | 760 | mVpk
Delay® ' 8 10 8 10 8 10 | msac
LOAD FAULT RECOVERY* | VIN = 17 1o 40VDC ] 10 8 10 8 10 | meec
WEIGHT Standard Package 56 55 56 | gams
Flange Package 58 58 58 | grams
Notes:

1. Above +125°C case temperature, derats output power linearly to 0 at 135°C case.
2. Recovery time is measured from the Inltiation of the transient to where Vout has retumed to within +1% of VouT at 50% (oad. See typical waveforms.
3. Tum-on delay time measurement s for either an application of power at the input or a signal at the shutdown pin,
4. For operation at 16Voc, derate output power by 33%.,
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APPLICATION INFORMATION
Inhiblt Function

Connectingthe Inhibit input (Pin 2) to Input common
(PIn 10) will cause the converter to shut down. ft ls
recommended that the inhibit pin be driven by an
open collector device capable of sinking at least
400pA of current. The open circult voltage of the
inhiblt Input Is 11,5 +1VDC.

EMI Fliter

An optlonal EM! fiter (AFC461) will reduce the Input
ripple current to levels below the limits Imposed by
MIL-STD-461B CEQC3.

Output Adjust (AHE2805) only

The output volage of the AHE2805 can be adjusted
upward by connecting Output Adjust (Pin 3) and
Output Common (Pin 4) as shown in Table 1.

Reslstance Output Voltage
Pin3to 4 Increase %

. 0

390k +1%

145k +2%

63k +3%

22« +4%
0 + 5%

Tabie | Output adjustment resstor vaiuss

¥

Device Synchronization

Whenever muttiple DC/DC converters are utllized in
asingle system, significant low frequency nolse may
be generated dus to slight difference in the switch-
ing frequencies of the converters (beat frequency
noise). Because of the low frequency nature of this
nolse (typically less than 10kHz), it is difflcut to filter
out and may interfere with proper operation of sen-
sitive systems (communications, radar or telem-
etry). Advanced Analog offers an option which pro-
vides synchronization of multiple AHE/ATW/ATO
type converters, thus eliminating this type of nolse.

To take advantage of this capability, the system
designer must assign one of the converters as the
master. Then, by definition, the remaining convert-
ers become slaves and will operate at the masters'’
switching frequency. The user should be aware that
the synchronization system'is fail-safe; that is, the
slaves will continue operating should the master
frequency be Interrupted for any reason. The layout
must be such that the synchronization output (pin 8)
of the master device Is connected to the synchroni-
zation input (pln 8) of each slave device. It is advis-
able to keep this run short to minimize the possibility
of radiating the 250kHz switching frequency.

The appropriate parts must be ordered to utilize this
feature. After selecting the converters required for
the system, an‘MSTR' suffix Is added for the master
converter part number and an 'SLV' suffix is added
for slave part number. See Part Number section.




J STANDARDIZED MILITARY DRAWING

CROSS REFERENCE

1 5 L5y
:'F';;E 10 msw&'mm 4 _ ;ow Standardized Vender Vendor
military drawing CAGE similar
2 PIN number PIN
5082-8968301HXX 52487 AHE2808S/HB
L weaoteary [ t0"  [982-8068301HZX | 62487 | AHE2808SF/HB
10 BLAVE 8 Sev
v 5662-8088302HXX 52467 AHE28058/HB-SLY
i 6962-6088302HZX | 62467 | AHE2805SF/HB-SLV
s 5682-8988303HXX 52467 AHE28058/HB-MSTR
AHE20128/E8-8LV +i2y
10 BLAVE 4 comm 5682-9988303HZX 524€7 AHE28058F/HB-MSTR
I
Standardized Vendor Vendor
Typlcal Synchronization Connection Diagram miiltary drawing | CAGE similar
PIN number PiN
56€2-9168001HXX 524687 AHE2812S/CH
59€2-5158001HZX 52487 AHE2812SF/CH

PIN DESIGNATION

5062-5158002HXX 52407
5962-9158002H2X 52487

AHE28128/CH-SLV
AHE28128F/CH-SLV

Pin 1 Positlve Input Pin 10 Input common

Omit Standard

Pin 2 Inhibit Input Pin8 N/C or sync 5082-5158003HXX | 52487 AHE28128/CH-MSTR
Pin 3 Output adjust* Pin 8 Case gnd 5982-0158003HZX | 52487 | AHE28125F/CH-MSTR
Pin 4 Qutput common Pln7 N/C
Pin 5 Positive output Pin8 NC

Standardized Yendor Yendor
*AHE2805S only. AHE2812S/2815S have N/C on Pin 3 military drawing CAGE similar

PIN number PIN

5082-9182501HXX 52487 AHE28158/HB
PART NUMBER 5982-9162501HZX | 52487 | AHE2815SF/HB

AHE 28 ¢ § X / X - 300K 5002-9182502HXX 52487 AHE28158/HB-SLV
L 5082-9182502HZX 52487 AHE2815SF/HB-SLV
Model Synchronlzation Option 5962-9182503HXX | 52467 | AHE2815S/HB-MSTR
MSTR—Master
Input Voltage SLV—Siave 5962-9182503HZX 52467 AHE28158F/HB-MSTR
Output Voltage Temperature Range
05 -6VDe Omit for -65°C to +85°C
12 - 12Voe ES - -55°C to +105°C
15 = 16VDC HB - -55°C to +125°C
Singls Output Package option
F - Flangs

™ —



AHE28128 EFFICIENCY

AHE28088 OUTPUT POWER DERATING vs AMBIENT TEMPERATURE
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Figure 1 Cutput Voltage Ripple Figure 2 Input Ripple Currert
VIN = 28VDo, Full Load Vin = 28V, Full Load

............... FETL IO K PPt PP IETPIOI ;
2ma/div
Figure 3 Turn-on Response Figure 4 Turn-on Responss from Inhiblt
A Output @ 1V/DIV, Full Load A: Output @ 1V/DIV, Full Losd
B: Input @ 10V/DIV (OV — 28V step) B: hhiblt (Pin 2) @ 8V/DiV
100mv | 100mV |
/div i . i Jdiv | ] i
4.5V S 45V | 4 R
200#l/§lv 2me/dlv
Figure 8 Load Step Responss Figure 8 Load Step Response
Load Step 0 to 1.5A0C Load Step 1.8Adc to 0 Aoc
(No Load to Half Load) (Half Load to No Load)
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80mV
/div

478V

ﬂul]dlv ‘
Figure 7  Load Step Response

Load Step 1.5A00 to 3.0A0¢

(Half Load to Full Load)
A

200us/div
Figure § Line Step Response

A Cutput @ 50mV/DIV, Full Load
B: Input step 17VDC to 40VDe

200u8/div
Figure 11 Lne Step Responsse

A: Output @ 30mV/DIV, Full Load
B: Input Step 28Voe to 34Voe

/dlv
478V o E
20u8/dlv

Figure 8 Load Step Responss
Load Step 3.0A00 to 1.8A0c
(Full Load to Half Load)

Figure 10

200u8/dlv
Line Step Responsse

A Output @ 200mV/DIV, Full Load
B: input Step 40Vbc to 17VDo

Figure 12

200us/dlv
Line Step Response

A Output @ 80mV/DIV, Full Lead

B: Input Step 28Voc to 22vVoe




MECHANICAL OUTLINE
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Input Pos, Input
N T _T awd 12 1+ | Pos. Inp
[090R max
gﬂ-% (—2%-:.—% N/Coreync | «8 + | Inhibit Input
Case | , Bottom ,
Ph‘ﬂ Qround View Output Adjust
’ ¢ | Output Common
90400 . 0280,
(1.018) ~ (6.604) nic | o8 6+ | Pos. Output
e —— U
\ AHE28058
12.573
430400 1000
(10.160)  (40.640)
Standard
2.870 + 010
(72.668 1.254)
yd T — Input ', 49 1+ | Pos. Input
\080R _T- Common
®) (2151112;1 (260320'0) N/Coreync | =0 ¢ | Inhiblt Input
Case |, tom
P #1 l _i_ Groond Bgfbwm N/C
—
- 2.550° £.010 . * | Output Common
! (64.770)
N/C| =8 5+ | Pos. Output
J
riz.womu—- TREL e/
0.050" typ AHE28128/AHE2815S
(1.270) Q486"
) (12.573)
f E_ IR
4X0400°, 1.800°
J 280
{10.180) " (40.840) %%"'Q@TML)
*£,005 (0.127) F option
HB SCREENING PROCESS ES SCREENING PROCESS
Per MIL-STD-883C Same as HB screening except as follows:
Test Inspection Mollhod Condition Test Inspection Method
Pre-Seal Internal Visual 2017 Constant Accelsration 2001, 500g's
Stabllization Bake 1008 c Bum-in 1016, 98 hre,
Temperature Cycling 1010 c Final Electrical 25°C only
Constant Acceleration 2001 A, Y1 direction
Bum-n 1018 TC = +126°C
Final Electrical Test TC = -55,+25,+125°C
External Vieual 2008
Gross Leak 1014 o]
Fine Leak 1014 A
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NOTES

© The information in this data sheet has been carelully checked and is believed to be accurate, however,
Advanced Analog no responsibility is assumed for possible errors. The specifications are subject Io change without notice 9302

Advanced Analog

a division of Intech

2270 Martin Avenue
MIL-STD-1772 Santa Clara CA 95050-2781
Qualified (408) 988-4930 FAX (408) 988-2702




