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Astec Modular Power Supply System

132 - 240W Output Power

DC-DC Converter Module
Technical Reference Manual

Series Highlights

« High Efficiency - up to 87%

« 85°C baseplate/case operating tempera-
ture

« Low output ripple and noise

« High Reliability - over 1 million hours
MTBF

« Wide input voltage range

« Excellent Transient Response

« Fixed Switching Frequency

« Designed to meet Telecom specification
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AK80A Economy Series DC-DC Converters
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Introduction

The AK80A is anisolated, single output DC to DC

converter module, providing up to 240W output

with a maximum baseplate operatingtemperature

of 85°Cwith noderating (except AK8OA-300L-

240F10). The AK8BOA features adjustable output

voltage, currentlimitadjustand temp monitor.

& AMPSS® Reference Manual

Special Features

» High Efficiency-upto87%
+ HO0OKHzfixed switchingfrequency

noderating

Low outputrippleandnoise
Excellenttransientresponse

High Reliability - over 1 million hours MTBF
Wide inputvoltage range

Parallelable with currentshare
Temperature monitoringoutput
Overtemperature and shortcircuit protection
Adjustable outputvoltage and current limit

Rev. 05 Oct 99
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Ordering Information O

D

Input Output Output Output 2_

Model Number Voltage Voltage Current Power e

AKSB8OA-300L-033F50 300V 3.3V 50A 165W a'
AKB8O0A-300L-050F40 300V 5V 40A 200W

AKB80A-300L-120F18 300V 12V 18A 216 W m

AKB80A-300L-150F16 300V 15V 16A 240W ='_

AKB80A-300L-240F10 300V 24V 10A 240W o

AKB80A-048L-033F50 48V 3.3V 50A 165W :

AKB80A-048L-050F40 48V 5V 40A 200W m
AKB80A-048L-120F18 48V 12V 18A 216 W
AKB80A-048L-150F16 48V 15V 16A 240W
AKB80A-048L-240F10 48V 24V 10A 240W
AKB80A-024L-033F40 24V 3.3V 40A 132w
AKB80A-024L-050F30 24V 5V 30A 150w
AKB80A-024L-120F14 24V 12V 14A 168W
AK80A-024L-150F12 24V 15V 12A 180W
AKB80A-024L-240F08 24V 24V 8A 192W

Please contact Astec for information on other outputvoltages, power ranges and configurations.

Safety
UL: UL1950
CSA: CSAC22.2No0.950
VDE: VDE 0805 (48Vin & 300Vin only)
EN60950 (48Vin & 300Vin only)
CE: CE Mark  (48Vin & 300Vin only)

Please contact Astec forinformation on specific module approvals.
Note:Ensureallmodules areusedaccordingtothe Installation Instructions provided with each module.

Allmodules are designed to meet the following specifications:

ETS300-132-2
ETS300-386-1®
EN55022-A®
EN55022-B®
EN41003
IEC6100-44®
IEC6100-45®
IEC950
VDEO871-A®
VDEO878-A®
BTNR2511(5)®

(MWRequire additional external circuitry for full compliance. Please refer to application section of this manual
or contacttechnical supportoffice for further information.

Rev. 05 Oct 99 AMPSS® Reference Manual $&& 5
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Electrical Specifications

Absolute Maximum Ratings - all models

Exceedingthe specified absolute maximum ratings may severely damage the module. These ratings are
intended as guidelines for absolute worst case operating conditions and are not to be interpreted as recom-
mended operating condition

General 300V Input 48V Input 24V Input
Continuous InputVoltage 400V 72V 36V
InputSurge Voltage (1 sec) 425V 75V (continuous) |38V
Isolation, Inputto Output* 2700vDC 2100vDC 1500vVvDC
Isolation Inputto Baseplate* 2121vVvDC 2100vDC 1500vDC
Isolation, Outputto Baseplate* 500vVDC 500vVDC 500vVDC
Operating Temperature (Baseplate)/ Case 0to 85°C

Storage Temperature -40to 105°C

Operating Relative Humidity (non-condensing 10% to 95%

Storage Relative Humidity (non-condensing) 95% Max

Altitude (Operating) <3000m

Altitude (Storage) <9000m

Lead Temperature (soldering 5 Seconds) 235°C

Notes:

* For 300V input :

Note: Relative to -INPUT/ S COM

Secondary Control Pins

TEMP MON -0.5 to 7 VDC

C SHARE -051t7VDC All isolation barriers on 300V input modules have been

gti ?NUT 18 o 18 xgg designed and tested to meet 4242VDC as required by

C LIM ADJ 0.5 to 7 VDC IEC950 for reinforced insulation. The complete module

PRI AUX -0.5 to 14VDC should NOT be subjected to a 3000VAC input-to-output
ENABLE 0210 20 VDO test because this can result in input-baseplate-output

breakdown. AMPSS DC-DC modules are CLASS |
equipment. Power supply systems using AMPSS modules
MUST also be CLASS | equipment. Each AMPSS DC-DC

TSS'EENNSSEE V05 ?0' 502 ng g8 vEE module is fully tested in factory according to the standards.
V ADJ 0.5 to 7 VDC Therefore power supply systems need only be subjected to
PG/ID -0.5to Vo + 0.5VDC Hi-Pot test for BASIC insulation which is 1500Vac (AC)

& AMPSS® Reference Manual

input to GROUND.

Note : Vo = module output voltage
Note: Relative to -OUTPUT

Specifications

Electrical characteristics are guaranteed over the full baseplate/ Case temperature range (0 to 85°C) and
for the full range of input voltage (V) and for the full load range (O to | rated). Except where indicated,
+SENSE and -SENSE are connected to the output terminals at the point of measurement, ENABLE is
connectedto S COM. All other pins are left floating.

Definitions
V and |

Inom’ © Onom

V., V,and | are actual operating conditions, V are nominal ratings.

Orated

Rev. 05 Oct 99



Pin Connections - all models

INPUT PINS
Pin No  Pin Name Type Description Recommended Connections
A 220pF electrolytic capacitor connected
31 +INPUT Input Power input - positive between the +INPUT and -INPUT pins is
recommended
32 -INPUT Input Power input - negative (return) |See + INPUT for recommendations

Pin No Pin Name Type Description Recommended Connections
Used for remote sense If remote sensing is not required
1 +SENSE Input function to compensate for connect to +OUTPUT pins 21-24 of the
31 32 load bus resistance module
o o
+ INPUT - High level output (VPG/iD =
Vo) indicates module converter
( A is running. Can also be used ID Resistance = [Vomom)]KQ
CLKIN8 o o 9ENABLE 2 PG/ID Output = .
CLKOUT7 e & 10CLIMADJ P to identify the nominal output Leave unconnected if not used
CSHARE6 o o 11 TEMP MON voltage of the module by
SCOM5 « e 12PRIAUX N measuring resistance between
- o PG/ID and +SENSE
Used to adjust module output
™ 3 V ADJ Input Leave unconnected if not used
AMPSS ™ POWER MODULE voltage
Used for remote sense If remote sensing is not required
( ) 4 -SENSE Input function to compensate for connect to -OUTPUT pins 26-29 of the
load bus resistance module
5 scoMm Reference Negative reference for all Connect to negative side of primary
primary side signals control and monitoring circuitry
As I Ec Allows modules connected in Connect to C SHARE pins of other
6 C SHARE Input/Output|parallel to accurately share modules. Leave unconnected if not
\ J current used
Provides a 1MHz clock output Capacitor coupled output. Leave
7 CLK OUT Output for synchronization with other P p put.
unconnected if not used
modules
Accepts a 1MHz clock input for
Capacitor coupled input. Leave
8 CLK IN Input synchronization with other paci upled inpu v
unconnected if not used
modules
Must be connected to S COM pin or
Enables or disables the output
9 ENABLE Input ! UTPUT 4 tiven to <0.8V to enable the output of
of the module
PG/ID 2 3VADJ the module
+SENSE1 e e 4-SENSE 10 C LIM ADJ Input ;Jestesot‘(;tadjust the current limit Leave unconnected if not used
Provides a voltage signal
roportional to the internal
+ OUTPUT - 11 TEMP MON Output proporti ! Leave unconnected if not used
absolute temperature of the
2122 23 24 26 27 28 29
coo0oo0o o0o0O0O module
Primary Auxiliary supply.
Allows external capacitance or |[Normal unused. Leave unconnected.
external auxiliary supply to be |When required, connect capacitor to S-
12 PRIAUX INPUT connected to the module to COM or connect external 12V auxiliary
allow start-up into high supply
capacitance loads
OUTPUT PINS
Pin N Pin Name Description Recommended Connections
P, Ensure good electrical connection and
21-24 +OUTPUT Power output - positive . 9
sufficient copper on PCB layouts
26-29 -OUTPUT Output Power output - negative See +OUTPUT for recommendations

CONTROL PINS

Rev. 05 Oct 99
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CONTROL SIGNALS

Control Function

Conditions

Parameter

PG/ID power good Converter running : VPG/ID 100 %Vo
/' ldentification function lorated >0 > 1A
Converter not running \VPG/ID 1.0 \
3.3 V output Resistance, PG/ID 3.23 3.3 3.37 KQ
5V output to +OUTPUT 5.00 5.1 5.20 KQ
12V output 11.76 12 12.24 KQ
15V output 14.70 15 15.30 KQ
24V output 23.52 24 24.48 KQ
V ADJ - voltage adjust A resistor of R connected between V Vo 90 %Vonom
ADJ and +SENSE where :
AKB0A-xxxL-033Fyy R=1.2KQ
AKBOA-xxxL-050Fyy R=2.4KQ
AKB0A-xxxL-120Fyy R=27KQ
AKB0A-xxxL-150Fyy R=39KQ
AKBOA-xxXL-240Fyy R=82KQ
V ADJ connected to -SENSE Vo 110 %\VOonom
C SHARE - current share C SHARE pins of modules in C SHARE accuracy +5 +15 %I 0 rated
function* parallel connected Max no. of units 5
CLK OUT - clock output V cLKk ouT 4.4 5 Vp-p
CLK IN open Clock freq. 0.98 1 1.02 MHz
Max fan out 2
CLK IN - clock input VCLK IN 4.4 5.5 Vp-p
Clock freq 0.9 1 1.1 MHz
PRI AUX External Capacitor External Capacitiance 0 TBD uF
Capacitor voltage rating 25 \%
External Aux Vce 10 12.0 14 Vv
laux current drawn from
external supply 0.2 03 A
ENABLE - module enable Module enabled VENABLE 0 0.8 Vv
Module disabled VENABLE 2 10 \
C LIM ADJ - Current Limit Adjust |C LIM ADJ connected to S COM C LIM set point 20 %l orated
C LIM ADJ open C LIM set point 115 %l orated
TEMP MON - temperature VT MON sensitivity 9.8 10 10.2 mV/°C
monitor signal Source impedence 1 KQ

Notes :

Each module must supply min 5% of rated current to ensure the module and the C-share signal are in operation when operating in parallel.

Insulation - all models

INSULATION

Parameter Conditions

Input-output insulation resistance |500VDC 10 MQ
Input-baseplate insulation 500vDC 10 MQ
resistance

Output-baseplate insulation 500vDC 10 MQ
resistance

& AMPSS® Reference Manual

Rev. 05 Oct 99




Electrical Specifications for 24V Input Models (AK80A-024L-xxxFyy)

INPUT CHARACTERISTICS

Parameter Conditions Min Typ Max units
Input voltage 18 24 36 V
Input surge voltage (1 second) 38 V
Input low line power on voltage Module power on 15 17.5 V
Input low line power off voltage Module shutdown 50 80 %Vion
No load input power VI = Vinom 15 W
Input capacitance 12 uFE
TRANSIENT CHARACTERISTICS
Parameter Conditions Min Typ Max Units
Turn-on time 100 1000 msec
Transient response (25% to 75% load change @
0.1A/uS, recovery to 1% Vo)
Step-load excursion 10 % Vo
Step-load response 300 uS
OUTPUT CHARACTERISTICS
Parameter Conditions Min Typ Max Units
Nominal (factory set) output voltage
AK80A-024L-033F40 3.3 \%
AK80A-024L-050F30 5.0 \Y
AK80A-024L-120F14 12.0 \%
AK80A-024L-150F12 15.0 \%
AK80A-024L-240F08 24.0 V
Output voltage set point accyracy Tc = +25°C, VI = Vinom, |0 = |Orated -1 1 %Vonom
Remote sense compensation VI = Vimin 0.5 \
Output voltage adjust 90 110 %Vonom
Nominal (factory set) output All models : 120 130 140 %VOonom
overvoltage protection trip point except AK80OA-024L-033F40 130 145 160 %Vonom
Line regulation Vimin to Vimax 0.2 %Vonom
Load regulation 0 to lomax
All models 0.5 %Vonom
except
AK80A-024L-033F40 150 mV
Noise and ripple 20MHz bandwidth 3 %Vonom
Output current
AK80A-024L-033F40 0 40 A
AK80A-024L-050F30 0 30 A
AK80A-024L-120F14 0 14 A
AK80A-024L-150F12 0 12 A
AKB80A-024L-240F08 0 8 A
Output current limit Vo dropped to 90% of Vonom 105 115 125 %lorated
Short circuit current (average current) 85 %lorated
Maximum Load capacitance RESISTIVE LOAD START UP
(PRI AUX left open) AK80A-024L-033F40 200000 uF
AK80A-024L-050F30 150000 uF
AK80A-024L-120F14 85000 uF
AK80A-024L-150F12 80000 uF
AK80A-024L-240F08 9000 uF
Temperature coefficient Per °C Baseplate temperature 0.02 %Vo/°C
Overtemperature shutdown Baseplate temperature 87 110 °C
Efficiency Vo = Vonom, Vi= Vinom, |10 = |Orated
AK80A-024L-033F40 73 74 %
AK80A-024L-050F30 80 81 %
AK80A-024L-120F14 85 86 %
AK80A-024L-150F12 85 86 %
AK80A-024L-240F08 85 86 %

Rev. 05 Oct 99
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Electrical Specifications for 48V Input Models (AAK80A-048L-xxxFyy)

INPUT CHARACTERISTICS

Parameter Conditions Min Typ Max Units
Input voltage 36 48 72 V
Input surge voltage continuous 75 V
Input low line power on voltage Module power on 27 35 V
Input low line power off voltage Module shutdown 50 80 %\Vion
No load input power Vi = Vinom 10 W
Input capacitance 5.0 UF
TRANSIENT CHARACTERISTICS
Parameter Conditions Min Typ Max Units
Turn-on time 100 1000 msec
Transient response (25% to 75% load change @
0.1A/uS, recovery to 1% Vo)
Step-load excursion 10 % Vo
Step-load response 300 uS
OQUTPUT CHARACTERISTICS
Parameter Conditions Min Typ Max Units
Nominal (factory set) output voltage
AKB80A-048L-033F50 3.3 \%
AKB80A-048L-050F40 5.0 \%
AKB80A-048L-120F18 12.0 \%
AKB80A-048L-150F16 15.0 \%
AKB80A-048L-240F10 24.0 \
Output voltage set point accuracy Tc = +25°C, VI = Vinom, lo = lorated -1 1 % Vonom
Remote sense compensation Vi = Vimin 0.5 V
Output voltage adjust 90 110 % Vonom
Nominal (factory set) output All models : 120 130 140 %\Vonom
overvoltage protection trip point 130 145 160 % Vonom
except AKBOA-048L-033F50
Line regulation Vimin to Vimax 0.2 % Vonom
Load regulation 0 to lomax
All modules 0.5 % Vonom
except
AKB80A-048L-033F50 150 mV
Noise and ripple 20MHz bandwidth 3 % Vonom
Output current
AKB80A-048L-033F50 0 50 A
AKB80A-048L-050F40 0 40 A
AKB80A-048L-120F18 0 18 A
AKB80A-048L-150F16 0 16 A
AKB80A-048L-240F10 0 10 A
Output current limit Vo dropped to 90% of Vonom 105 115 125 % lorated
Short circuit current (average current) 40 % lorated
Maximum Load capacitance RESISTIVE LOAD START UP
(PRI AUX left open) AKB80A-048L-033F50 6800 uF
AKB80A-048L-050F40 3300 uF
AKB80A-048L-120F18 500 uF
AKB8O0A-048L-150F16 470 uF
AKB80A-048L-240F10 330 uF
Temperature coefficient Per °C Baseplate temperature 0.02 % Vol/°C
Overtemperature shutdown Baseplate temperature 87 110 °C
Efficiency Vo = Vonom, Vi= Vinom, |0 = |Orated
AKB80A-048L-033F50 71 72 %
AKB80A-048L-050F40 80 82 %
AKB80A-048L-120F18 85 87 %
AKB80A-048L-150F16 84 85 %
AKB80OA-048L-240F10 85 86 %

& AMPSS® Reference Manual
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Electrical Specifications for 300V Input Models (AK80A-300L-xxxFyy)

INPUT CHARACTERISTICS

Parameter Conditions Min Typ Max Units
Input voltage 180 300 400 V
Input surge voltage (1 second) 425 \Y
Input low line power on voltage Module power on 140 175 V
Input low line power off voltage Module shutdown 50 80 %Vion
No load input power Vi = Vinom 10 W
Input capacitance 0.5 uF
TRANSIENT CHARACTERISTICS
Parameter Conditions Min Typ Max Units
Turn-on time 100 1000 msec
Transient response (25% to 75% load change @

0.1A/uS, recovery to 1% Vo)

Step-load excursion 10 % Vo

Step-load response 300 uS

Rev. 05 Oct 99
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Electrical Specifications for 300V Input Models (Cont'd)

OUTPUT CHARACTERISTICS

Parameter

Conditions

Nominal (factory set) output voltage
AK80A-300L-033F50 3.3 \Y
AKB80A-300L-050F40 5.0 \Y,
AK80A-300L-120F18 12.0 \Y
AKB80A-300L-150F16 15.0 \Y
AK80A-300L-240F10 24.0 \Y
Output voltage set point accuracy Tc = +25°C, VI = Vinom, |0 = |Orated -1 1 %Vonom
Remote sense compensation Vi = Vimin 0.5 \
Output voltage adjust 90 110 %Vonom
Nominal (factory set) output All models : 120 130 140 %Vonom
overvoltage protection trip point except AK8OA-300L-033F50 130 145 160 %Vonom
Line regulation Vimin to Vimax 0.2 %VOonom
Load regulation 0 to lomax
All module 0.5 %Vonom
except
AK80A-300L-033F50 150 mV
Noise and ripple 20MHz bandwidth 3 %Vonom
Output current
AK80A-300L-033F50 0 50 A
AK80A-300L-050F40 0 40 A
AK80A-300L-120F18 0 18 A
AK80A-300L-150F161 0 16 A
AK80A-300L-240F10 0 10 A
Output current limit Vo dropped to 90% of Vonom 105 115 125 %lorated
Short circuit current 40 % lorated
Maximum Load capacitance RESISTIVE LOAD START UP
(PRI AUX left open) AK80A-300L-033F50 6800 uF
AKB80A-300L-050F40 5600 uF
AK80A-300L-120F18 1500 uF
AKB80A-300L-150F16 1500 uF
AK80A-300L-240F10 470 uF
Temperature coefficient Per °C Baseplate temperature 0.02 %Vo/°C
Overtemperature shutdown Baseplate temperature 87 110 °C
Efficiency Vo = Vonom,Vi = Vinom, lo = |Orated
AKB80A-300L-033F50 76 78 %
AK80A-300L-050F40 81 83 %
AK80A-300L-120F18 85 87 %
AKB80A-300L-150F16 85 87 %
AK80A-300L-240F10 83 84 %

Notes :

1. AK80A-300L-240F10: The de-rating of output current is -0.123A/°C for baseplate temperatures
higher than 55°C. Maximum output current at 85°C baseplate is 6.3A

& AMPSS® Reference Manual
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Functional Description

This section explains howtoimplementthefunctions
found onthe AK8OA Economy series.

Remote Sense (+SENSE, -SENSE)

Connectthe +SENSE and -SENSE pins directly to
the load to allow the module to compensate for the
voltage drop across the conductors carrying the
load current. If remote sensingis not required (for
example ifthe load is close to the module) the sense
pins should be connected directly to the module’s
output pinstoensure accurate regulation.

Module output voltage

Voltage at load

Volts

Load current

+0O/P

1 +seEnsE

2

O O

o0 o Load
3 4 -SENSE

-O/P

Note:lIfthe senseleadsfail open circuit, the module
willrevertto local sense atthe outputpins. Incorrect
connection of sense leads may damagethe module

Enable Control (ENABLE)

Theenablepinisa TTL compatible input usedto
turn the output of the module on or off. The module
outputisenabled whenthe ENABLE piniscon-
nected to S COM or driven to a logic low of <0.8V
(but not negative) with respectto S COM.
Theoutputisdisabled whenthe enable pinis open
or driven to alogic high >2V with respect to S COM.
Ifthe AKBOA is operated in parallel, all ENABLE pins
must be connected in parallel to ensure all modules
areenabled simultaneously.

Rev. 05 Oct 99

O +I/P O +I/P

5
0 0 0 00— 0 0 0 00—

O O O o O O
9 12 9 12

O -I/p O -IIP

|
[

Output Voltage Adjustment (V ADJ)

The outputvoltage of the module may be accurately
adjusted by up to £10% of the nominal factory set
output. Adjustmentis carried outusingaresistor
connected as to control adjust current 1 and |2.

-RS5

Circuit Configuration to Decrease Output Voltage

A 12= Vo-Vs Radidown = VO -VS+(11+12)xR3  x p4_Rs
R2 Vs - (11 + 12) x (R3 + R4)

Vo = (90% to 100%) Vonom

MODEL Vs R1 R2 R3 R4 RS

3.3v 2.5v Open 1K8 2K4 3K3 2K4
5.0v 25V Open 2K7 300 2K4 8K2
12.0v 25V Open 6K2 o 1K6 10K
15.0v 25V Open 8K2 o 1K6 11K
24.0v 25V Open 12K o 1K5 11K

NOTE: Radj tolerance must be => 1% to achieve a 3%
set accuracy

AMPSS® Reference Manual &%
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Power Good/ldentification (PG/
ID)

This pin provides anindication thatthe module's
converterisworking, and can also be used to
identify the factory set output voltage of the module.
The PG/ID pin goes high to the level of the output
voltage (V) toindicate that the module is operating
and delivering power. The output goes low if the
converter stops operatingdue toafaultsuchas an
overtemperature or overvoltage condition. The PG/
ID pinwillalso go low if the moduleis disabled via
the ENABLE pin.

To C SHARE of
next module

ToS COM of
next module

~~~~~
o+p

FromENABLEOf To ENABLE of
next module

|

24V, 48V, 300V (nom) Models

——» +Vo
OUTPUT
TO LOAD

> Vo

oo?o o?oo

CSHARE signals are active will power be delivered
totheload.

Clock Signals (CLK IN, CLK OUT)

The module'sinternal clock is accurate and stable
over itsfull operatingrange and synchronizationis
notnormally required, butitcanreduce noisein
paralleled systems.

Theresistance betweenthe PG/ID pinand the +ve
outputofthe module can be used to determine the
outputvoltage of the module with no power applied
accordingtothetable shown:

Output Voltage (V) Resistance (KQ)

3.3 3.3
5 5.1
12 12
15 15
24 24

Current Sharing (C SHARE)

Toensurethatall modulesinaparallel system
accurately share current, the CSHARE and SCOM
pinson each module should be connected together
asshown.

The ENABLE pins of each of the modules should be
connected eitherdirectlyto SCOM ortoacommon
enable controltoensure thatall modules are
enabled simultaneously. Only after the moduleis
enabled will C SHARE become active. Only when all

& AMPSS® Reference Manual

To CLK IN of
next module

From CLK OUT of
previous module

O +IP O +iP

00 oo 00 o0 0

O -IP O -IIP

Clock signals can be wired in series (the CLKOUT
pin of one module to the CLKIN pin of the next etc)
inwhich case all the modules will be synchronized
withthefirstmodule inthe chain. Alternatively, an
external clock signal of 5Vpk-pkat 1MHz+10% can
be connected tothe CLKIN pins of all the modules.
Ifthe clockinputtoany modulefails, the module will
automatically switch back toitsinternal clock and
will continue to operate normally. The CLK IN and
CLKOUT signalsare AC coupled, soany module
canclock another module regardless of polarity.

Rev. 05 Oct 99




Temperature Monitoring (TEMP MON)

The TEMP MON pin provides anindication of the
module'sinternal temperature.The voltage at the
TEMP MON pinis proportional to the temperature of
the module baseplate at 10mV per °C, where:

Module temperature (°C) = (V x 100) - 273

TEMP MON

The temperature monitorsignal can be used by
thermal management systems(e.g. tocontrola
variable speed fan). It can also be used for
overtemperature warningcircuits and for thermal
designverification of prototype power supplies and
heatsinks.

3.73V
3.48V

3.23V

VrEmP MON

2.98V

273Vi——
2.53V 1 .
-20°C 0°C 50°C 100°C

Module internal temperature

O +IIP

5
0O 00 O0——
o o o

O -IIP

80005
90 OZ\
le
PRI AUX

The ability of the AK80 to start highly capacitative
loads can be extended by adding an external
capacitororaddingan external auxiliary supply.

Current Limit Adjustment (C LIM ADJ)

A'bounce mode' currentlimiting circuit protects the
module underoverload or shortcircuitconditions.
With the CLIM ADJ pin left unconnected the current
limitis factory setto 1159% of the module's rated
output, but may be adjusted across the range from
209% to 1009%, using a

Rev. 05 Oct 99
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Maximum Load Capacitance

Model Gaux

None  100UF 470uF 1000uUF
AK80A-024L-033F40 >200000
AK80A-024L-050F30 150000
AKB0A-024L-120F14 85000
AK80A-024L-150F12 80000
AK80A-024L-240F08 9000
AK80A-048L-033F0 6300 18D 18D 18D
AK80A-048L-050F40 3300 T8BD 8D 18D
AK80A-048L-120F18 500 T8BD 8D 8D
AK80A-048L-150F16 470 T8BD 18D TBD
AK80A-048L-240F10 30 T8BD 18D 18D
AK80A-300L-033F50 6300 T8BD 18D 18D
AK80A-300L-050F40 5600 T8BD 18D 18D
AK80A-300L-120F18 1500 T8BD 18D 18D
AK80A-300L-150F16 1500 T8BD 8D 8D
AKB0A-300L-240F10 470 TBD TBD TBD

Alternatively an external auxiliary supply can be

used.

common

External
Aux

y

Ll
+12V

With an external auxiliary supply, the AK8OA can be

used with anyvalue of Load capacitance

& AMPSS® Reference Manual

Rev. 05 Oct 99



Design Considerations

Input Bulk Capacitors

Electrolytic bulk reservoir capacitors placed close
tothe module input pins are recommended to
ensurethe moduleis fed with alow source
impedance. For the AKSOA Economy Series module
typical values are 220uF/100V for 48V modules,
220uF/450V for 300V modules and 220uF/50V for

O +I/P

i—o P

N
3
=
=3

+

REMBtE Loads

Ifthe sensed load is some distance from the
module, the module's output voltage mayrise
sufficiently to trigger the OVP protection circuit
during astep load change due to businductance.
Fittinga decoupling capacitoratthe load canreduce
this effect.

Itshould be noted that a distributed power solution,
using AMPSS™ modules placed close to their loads,
will optimize transientresponse.

~

+O/P

1 +seNSE

-
.

2
o o
o ©
3 4

0
m
zZ
%]
m
oA

-O/P

Input Fusing

AMPSS modules do not have anin-line fuse fitted
internally. Inorder to comply with CSA, VDE and UL
safety regulationsitis recommended thatafuse of
thefollowingrating be fitted at the module's input.

Input Fuse Rating
300V 5A / 250V
48V 10A / 250V
24V 15A/250V

Rev. 05 Oct 99

Parallel Connection Considerations

A master-slave configurationis not requiredfor
AMPSS™modules. AKBOA modules may be con-
nected in parallel usinga simplewiring scheme.

C SHARE +orp
CcLK ouT

8 5
o SCoMm

Load

Y

—O0 O O O
9 12
ENABLE

|| csHare

CLKIN

B(L 5 2 1

o o s com 2 +SENSE

+—0 0 0 O o
12 3

O
4 -SENSE
ENABLE

J

Common enable

Current Sharing

Inmulti-module paralleled systems, all modules will
share currenttowithin £ 5% (typical) of the rated
load current per module when the C SHARE pins of
each module are connected together. The + SENSE
and -SENSE pins of each module should be con-
nected to common points as close as possible to
the load.

NOTE: Afteramoduleisenabledthe C SHARE
becomes active. Only whenall CSHARE
signals are active will power be delivered to
the load. For this reason the AK8OA Series
isunsuitable for hot pluggable or
redundancy systems.

Synchronization

Modules are synchronized by connecting the CLK
OUT pin of one module to the CLKIN pin of the next.
Consecutively connected modules operate out of
phase with each other, resultinginripple
cancellation atthe inputs and outputs of paralleled
modules. Ifthe clock inputto a modulefails, it will
automatically reverttoitsinternal clockand
continueto operate at full power.

AMPSS® Reference Manual &%
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Break Regulation

AK80A Economy Series modules are designed to
deliver full rated output currentatup to 0.5V above
\Y atthe minimum specified input voltage.

Onom

110% b L L L LR L LR LR L LR R
28Ygrom wypical
+0. K pica
100% /
90%
1
36 40 72

Vi(48V input modules)

110% _—“ ------------------------------
%Ygrom ypical
+0. K pica
100% /
90%
1
180 200 400

Vi (300V input modules)

110% - ¢==mmmmeeeseneenennnn——————

9%V onom
+0.5V

100% /
90%

18 20 36

Vi(24V input modules)

typical

1
-

e

Lk

) Baseplate

Protective earth

¥
T T -I/l19000012
L L1
-

Conducted EMI

Although AMPSS™ modules contain both common
mode and differential mode input EMl filtering, power
supply systems using these modules will require
additional EMI filtering to enable the system to meet
relevant EMI standards.

AK80A modules have an effective input to ground
(baseplate) capacitance of 500pF. This should be
accounted for when calculating the maximum EMI ‘Y’
capacitance to meet ground leakage current specifi-
cations.

& AMPSS® Reference Manual

Overtemperature Protection

Ifthe module'sinternal temperature exceeds 95°C,
the module will latch OFF. To reset the module the
input supply must be cycled offand thenonagain,
allowinga period of time for the module to cool
down.

Overtemperature shutdown canalso be
programmed to occur at lower temperatures by
usingthe TEMP MON output to control the ENABLE

pin.

Thermal Data

Natural convectionthermal impedance of the AKS8OA
package withouta heatsink isapproximately 4°C/
W.

Astandard horizontal fin heatsink available from
Astec (part number APA501-80-002) with 11mm
finsand 8mm pitch, will reduce module thermal
impedanceto 1°C /W with aforced air flow of 250
LFM when mounted with athermal pad (ASTECP/N
APA502-80-001) between heatsinkand module.

Forced Convection for AP A501-80-002
at 200W Output

[N
)

[N
I

o
©

Ambient (°C/W)
© ©
B o
, ,

Thermal Resistance Baseplate to
°
N

o

200 400 600 800 1000
Vair (LFM)

o
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MTBF

Predicted MTBF for the AKSOA Economy Series is
greaterthan 1,000,000 hours at maximum rated
outputand 50°C baseplate temperature.

Output Ripple and Noise

AK80A Economy Series modules are designed to
generatevery low ripple and noise. When mounted
onlogic boards, forexample, sufficientdecouplingis
normally provided by the components used to
decouplethelogic ICs, and no additional decoupling
isrequired.

Rev. 05 Oct 99
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Application Examples

AC Input Design

S\ —O

T\ ANANS AL
I I @ Protective
earth
o +0O/P 2
O +I/P g_
. 80 60 & 2 1.seENSE
e Load
-1 o O oO—
9 12 ~SENSE
O -I/IP y 2_
-OP O=
Enable (close to enable) Output voltage adjust
Current limit adjust
Parallel Connection Design
fo O\
ol
*) N\ o—s—PL 5 C SHARE *
ek out
_ . 8, 5 sCcom 2, lisense
VvDC in
0O 0 0 O o & Load
3 4 -SENSE
ENABLE
@ | Pl o ]
o} oP S5
. J
fo R
+I/P +O/P
S\ o o) C SHARE
CLKIN
2 1
. 8 SSCOM o GSENSE
— |ENABLE o o
9 12 3 4 -SENSE
Pl i
o} oP S5
. J
Enable input
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Mechanical Information

Dimensions

Thedimensions are givenin mm (inches). Note that
the baseplate must be connected to protective
earth before power is supplied to the module.

7.5(0.30)

typ

BASEPLATE (CONNECT TO PROTECTIVE EARTH)

12.7
(0.50)

5.1(0.20)

50.80 (2.000)
22.86 (0.900)

L%_Ur [

typ

L T ]
—

oo
\ 8 CONTROL PINS ga L 8 OUTPUT PINS
00.64,2.54grid=0.05 =1 01.52(0.060)
(00.025,0.1grid+0.002) < +0.05(0.002)
2 INPUT PINS 4 CONTROL PINS
01.52(0.060) 110.64,2.54grid +0.05
+0.05(0.002) PeRTane
= (00.025,0.1grid+0.002)
03.81(0.150)
7 h
O Ols
n
N S
R3.8(0.15) 2o |
032 typ 28 0 g%
27 O E—
9 12 3 4 260 |—— O
0 e . Q'
8””5 2"1 % o . %
3o |¥9 3
031 22 O ~®
21 0 e
@) ‘ O
\_ J
10.16 15.24
(0.400) (0.600)
106.68(4.200)
116.8(4.60)
Notes:

1. All dimensions in mm and (inches)

2. Baseplate must be connected to protective earth

3. General tolerance: .X £0.5(0.02)

XX+0.25(0.010)
4. Surface Flatness: Concave 0.12mm max
Convex 0.38mm max

Rev. 05 Oct 99
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Recommended PCB Layout

The AK8OA Economy Series module may be
mounted to a board either by soldering or by using
spring sockets.

Materials :

Control pinsaretinplated phospher-bronze.
Inputand output pins are tin plated copper.

50.80 (2.000)

SRR
o
S
d 80 o o 05
8 90 o o 012
N
N 32
—_— -6'). ...................................
10.16
(0.400)

2.549rid+0.05
(0.10grid+0.002)

106.68(4.200)

15.24

(0.600)

VIEW FROM PCB COMPONENT SIDE

RECOMMENDED HOLE SIZE TABLE:-

NOTES:

3.81(0.150)

typ

1. PCB COMPONENT SIDE VIEW IS SHOWN.
2. ALL DIMENSIONS IN mm AND (INCHES).
3. GENERAL TOLERANCE: .XX#0.1(0.006).

A

B

C

HOLE SIZE FOR PCB
DIRECT SOLDERING

02.00+0.15/-0
(00.079+0.006/-0)

[12.00+0.15/-0
(00.079+0.006/-0)

J1.00+0.15/-0

(00.039+0.006/-0)

HOLE SIZE FOR SPRING
SOCKET MOUNTING*

02.67£0.05
(00.105+0.002)

01.37+0.05
(00.054£0.002)

HOLE SIZE FOR M3.5
MACHINE SCREW

014.5+0.08/-0
(00.177+0.0031/-0)
FOR M3.5

* Spring sockets are available from Astec in packs of 20 control pin sockets and 15 power pin sockets,
partno. APA504-00-001. Sockets are not suitable for output current greater than10A per pin.
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Heatsink Mounting Information

Heatsinks for AMPSS™ modules are availableina
variety of sizes andfin orientation. Mounting kits and
thermal pads are also available. The table below
shows the options available for AKBOA Economy

Series.

Aheatsink mountingkit provides the most conven-
ientway to mount the heatsink to the module and
then mountthe assembly onto acircuitboard

AMPSS™modules may be retained by theirinput
and output pins only, or may be fixed to the board
using bolts screwed into the tapped studs which are
provided as part of the mountingkit. In both cases
the studs provide clearance between the module
andthecircuitboard tofacilitate PCB cleaning
operations.

Note:1). Baseplate andheatsink mustbe connected
to protective earth

2). Mechanical support must not induce twist in
the module baseplate and must incorporate
strain relief, e.g. spring washers.

©

Description

Model Number

Dimensions Free air thermal

inches mm resistance

Heatsink, "80" size, vertical fin. APA501-80-001 4.53x2.32x0.6 |115x59x15 2.7°C/W
Heatsink, "80" size, horizontal fin APA501-80-002 4.53x2.32x0.6 |115x59x15 2.4°C/W
Heatsink, "80" size, vertical fin. APA501-80-003 4.53x2.32x0.9 |115x59x22.5 2.2°C/W
Heatsink, "80" size, horizontal fin APA501-80-004 4.53x2.32x0.9 |115x59x22.5 2.0°C/W
Heatsink, "80" size, vertical fin. APA501-80-005 4.53x2.32x1.5 |115x59x37 2.0°C/W
Heatsink, "80" size, horizontal fin APA501-80-006 4.53x2.32x1.5 |115x59x37 1.7°C/W
Heatsink, "80" size, low profile APA501-80-007 4.55x3.50x0.5 ]115.6x89x12 2.2°CI/W
Thermal Pad, "80" size APA502-80-001

Mounting Kit, Tapped Studs

APA503-00-001

Mounting Kit, Solder Studs

APA503-00-002

Mounting Kit, Tapped Studs
for low profile heatsink

APA503-00-007

Mounting Kit,

Solder Studs

for low profile heatsink

APA503-00-008

Spring Sockets (20 cont. 15pwr)

APA504-00-001

To provide optimal thermal contact between heatsink and module, itis recommended that the mating
surface of the heatsink should have a surface flatness of no greater than 0.1mm. The use of athermal pad or

thermal greaseis alsorecommended.

Rev. 05 Oct 99
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The recommended torque of using AMPSS mounting kit for module/heatsinkis:

Screw size  [Torque

M3 4-6kg-cm (3.5-5.2 Ib-in)

M3.5 6-8kg-cm (5.2-6.9 lb-in)
Torque sequence:

(@)

OI\J

Heatsink Torquing Sequence

Itisassumed thatall four mounting screws are being torqued to acommon surface.

Otherthermal managementschemes are at customer discretion as long as the maximum thermal rating of
the specific module is notexceeded.



For further information contact :

NORTH AMERICA
ASTECAMERICA, INC,.
5810 Van Allen Way,
Carlsbad CA92008,
USA.
Tel:760-930-4600
Fax:760-930-0698

EUROPE
ASTECEUROPELTD.
Astec House, Unit9
Waterfront Business Park
Merry Hill, Dudley

West Midlands,

DY5 1LX

U.K.

Tel:01384-842211
Fax:01384-843355

ASIA
ASTECAGENCIESLIMITED
6th Floor, CDW Building,
382-392 Castle Peak Road,
TsuenWan,

N.T.

HongKong

Tel :8522437-9662
Fax:8522402-4426
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