
Astec Modular Power Supply System
AMPSS®

50 100W Output Power
 DC-DC Converter Module

Technical Reference Manual

Series Highlights
· High Efficiency - up to 87%
· 100W Output Power
· 100°C baseplate/case operating temperature
· Low output ripple and noise
· High Reliability - over 1 million hours MTBF
· Wide input voltage range
· Fixed switching frequency
· Excellent Transient Response
· Designed to meet Telecom specifications

Gamma AK60AEconomySeries
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Gamma AK60A Series DC-DC Converters

Special Features

• High Efficiency - 87% typical
• -40°C to 100°C. baseplate operating temperature

(no derating).
• Low output ripple and noise ( 150mV max on 5V)
• Improved capacitive load limit on start-up
• Remote Sense Compensation
• Reliability - 1 million hours MTBF min.
• Output Voltage Regulation to zero load
•    Fixed frequency switching (500KHz)
• Output Voltage Adjust ±10% of nominal
• Enable
•   Clock in
• Pin compatible with AK60A Series.

Introduction

The Gamma AK60A Series  is an isolated, single output
DC to DC converter module, providing up to 50-100W
output. The Gamma AK60A  features full safety
isolations low voltage primary side control and a
baseplate operating temperature of up to 100°C.
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Product Range

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������M od e l  N u m be r IN P UT  V O L T A G E O UT P UT  V O L T A G E O UT P UT  C UR R EN T  O UT P UT  P O W ER  

A K 60 A - 02 4L - 02 2F 1 0G 24 V 2. 2V 10 A 22 W
A K 60 A - 02 4L - 03 3F 1 0G 24 V 3. 3V 10 A 33 W
A K 60 A - 02 4L - 05 0F 1 0G 24 V 5V 10 A 50 W
A K 60 A - 02 4L - 12 0F 0 4G 24 V 12 V 4. 2A 50 W
A K 60 A - 02 4L - 15 0F 0 3G 24 V 15 V 3. 3A 50 W
A K 60 A - 02 4L - 24 0F 0 2G 24 V 24 V 2. 1A 50 W
A K 60 A - 02 4L - 02 2F 2 0G 24 V 2. 2V 20 A 44 W
A K 60 A - 02 4L - 03 3F 2 0G 24 V 3. 3V 20 A 66 W
A K 60 A - 02 4L - 05 0F 2 0G 24 V 5V 20 A 10 0W
A K 60 A - 02 4L - 12 0F 0 8G 24 V 12 V 8. 3A 10 0W
A K 60 A - 02 4L - 15 0F 0 7G 24 V 15 V 6. 7A 10 0W
A K 60 A - 02 4L - 24 0F 0 4G 24 V 24 V 4. 2A 10 0W

Safety
The modules are safety approved to the following
standards :

UL: UL1950
CSA: CSA22.2-234

CSA22.2-950
VDE: VDE 0805

EN60950
CE: CE Mark

Bellcore Specifications-
DC-DC converters conform to the standards pertaining to
power supplies contained in the Bellcore
Telecommunication specifications.
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Specifications
Electrical characteristics are guaranteed over the full baseplate temperature range (-40 to 100°C) and for the full
range of input voltage (VI) and for the full load range (0 to IO rated). Except where indicated , +SENSE and -SENSE
to be connected to the output terminals at the point of measurement, Module is enabled. All other pins are left
floating.

Definitions
VI, VO and IO are actual operating conditions, VInom, VOnom  and IOrated are nominal ratings.

G e n e r a l 2 4 V  i n pu t
C o n t in u o u s  In p u t  V o lt a g e  3 6 V
In p u t  S u rg e  V o lt a g e  (1  s e c )  5 0 V
Is o la t io n , I n p u t  t o  O u t p u t * 1 5 00 V D C
Is o la t io n  In p u t  t o  B a s e p la t e * 1 5 00 V D C
Is o la t io n , O u t p u t  t o  B a s e p la t e * 5 0 0V D C
O p e ra t in g  T e m p e ra t u re  (B a s e p la t e ) -4 0  t o  1 0 0 ° C  
S t a r t -u p  T e m p e ra t u re -5 5 ° C  m in
S t o r a g e  T e m p e ra t u re -5 5  t o  1 0 5 ° C
O p e ra t in g  R e la t iv e  H u m id it y  ( n o n - c o n d e n s in g ) 1 0 %  t o  9 5 %
S t o r a g e  R e la t iv e  H u m id it y  (n o n -c o n d e n s in g ) 9 5 %  M a x
A lt it u d e  (O p e ra t in g ) <  3 0 00 m
A lt it u d e  (S t o r a g e ) <  9 0 00 m
L e a d  T e m p e ra t u re  ( s o ld e r in g  5  S e c o n d s ) 2 3 5° C

Electrical Specifications
Absolute Maximum Ratings – all models
These ratings are intended as guidelines for absolute worst case operating conditions and are not to be interpreted as
recommended operating condition

S e c o n d a r y  C o n t r o l  P i n s
+ S E N S E ( V o  -  0 . 5 )  t o  ( V o  +  0 .5 )  V D C
- S E N S E - 0 .5  t o  + 0 .5  V D C
V  A D J - 0 .5  t o  7  V D C

N o t e  :  V o  =  m o d u l e  n o m i n a l  o u t p u t  v o l t a g e
          R e l a t i v e  t o  -O U T P U T

P r i m a r y  C o n t r o l  P i n s
C L K  I N - 5 0  t o  5 0  V D C
C - S H A R E
E N A B L E 0  t o  2 0  V D C

N o t e :  R e l a t i v e  t o  - I N P U T /  S  C O M
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Pin Connections - Gamma AK60A

C ONTR OL P INS (SE C ONDA R Y)
P in No P in Name Type Desc ri pti on

1 +SENSE In pu t

Used  fo r remote  se ns e 
fu nc tio n t o c ompe ns ate  fo r 
lo ad  bu s  res is ta nc e

2 RSV - Rese rv ed

3 V ADJ In pu t
Used  to  a dju s t mo du le 
ou tp ut vo lta ge

4 -SENSE In pu t

Used  fo r remote  se ns e 
fu nc tio n t o c ompe ns ate  fo r 
lo ad  bu s  res is ta nc e

OUT PUT PI NS
Pin No Pin Name Type Des c ription
22-2 4 +OU TPUT Ou tp u t Po w er o u tp u t - p o s itiv e

26-2 8 -OU TPUT Ou tp u t Po w er o u tp u t - n eg at iv e

C O N T R O L  P IN S  (P R IM A R Y )
P in  N o P in  N am e T yp e D e s c r iptio n

5 S  C O M - N e g a t iv e  r e fe re n c e  fo r a ll 
p rim a ry  s id e  s ig n a ls

6 C -S H A R E In p u t /O u t p u t
C o n n e c t  t o  C  S H A R E p in s  o f 
o th e r mo d u le s . L e a v e  
u n c o n n e c t e d  if n o t  u s e d

7 EN A B LE In p u t
En a b le s  o r  d is a b le s  t h e  o u tp u t  
o f t h e  mo d u le

8 C LK  IN In p u t
A c c e p t  a  5 00K H z  c lo c k  in p u t  f o r 
s y n c h ro n iza t io n  w ith  o t h e r 
mo d u le

28272322

3231

AMPSSTM POWERMODULE

24 26

S COM 5

RSV 2 
+SENSE  1

7 ENABLE
8 CLK-IN

3 VADJ
4 -SENSE

+ -

+ -

 C-SHARE 6

INPUT PINS
Pin No Pin Name Type Des cription

31 +INPUT In p u t Po wer inp u t - p o s itiv e
32 -INPUT In p u t Po wer inp u t - n eg ativ e (re tu rn )
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Insulation - all models

INSUL A T ION
P ar ameter Condi tions Mi n Typ Max Units
In p u t-o u t p u t in s u la tio n  res is t an c e    500VDC 10 M Ω

In p u t-b a s e p late  in s u lat io n  
re s is tan c e

500VDC 10 M Ω

Ou t p u t-b as ep lat e in s u la tio n  
re s is tan c e

500VDC 10 M Ω

Transient Response - all models

T R A N S IE N T  C H A R A C T E R I S T IC S
P ar am e te r C o n di tio n s M i n T yp M a x U n i ts
T u rn - o n  t im e VI  =  0 t o  V I n o m 1 s e c
T ra n s ie n t  re s p o n s e  S t e p -lo a d  e xc u rs io n   
(2 5%  to  75 %  lo a d  c h a n g e  @ A ll m o d e ls 1 0 % V o

0 .1 A /µ S , re c o v e ry  t o  1 %  VO )
S te p -lo a d  re s p o n s e 5 00 µ S

C O NTR OL SIGNA LS
Parameter Condi tions Parameter Min Typ Max Uni ts
C SHA RE - curren t s hare C SHA RE p ins  o f mod ule s  in C SHA RE accu ra cy ±5 ±15 % IO rated

fu n ctio n p arallel co nn ecte d M a x n o . of un its 5
CLK  IN  - clo ck in p ut VCLK  IN 4.5 5.0 5.5 Vp-p

Clo ck freq 495 500 505 KH z
V A DJ - v oltag e ad jus t A dju s t us in g e xt ernal res is to r VO 90 110 % VO no m
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Electrical Specifications for Gamma AK60A 24V Input Models

INPUT CHARACTERISTICS
Parameter Conditions Min Typ Max Units
Inp ut voltage 18 24 36 V
Inp ut lo w line p ower o n v oltage Module po wer on 15.9 17.5 V
Inp ut lo w line p ower o ff voltage Module po wer off 13.5 16.5 V
No load  input p ower VI = VInom 5 W
Inp ut capacitan ce 5 µF

O U T P U T  C H A R A C T E R I ST I C S
P ar am e te r C ondi tion s M in T yp M ax Un i ts
N o m in a l (fa c to ry  s e t ) o u tp u t  v o lt a g e 2.2 V

3.3 V
5.0 V

12.0 V
15.0 V
24.0 V

O u tp u t  v o lt a g e  s e t  p o in t  a c c u ra c y T C  = +25° C , VI = VIn o m, IO  = IO rat ed -1 1 % VO n o m

R e m o te  s e n s e  c o mp e n s a t io n VI = VImin 0.5 V
O u tp u t  v o lt a g e  a d ju s t  90 110 % VO n o m
N o m in a l (fa c to ry  s e t ) o u tp u t  A ll mo d e ls 120 130 140 % VO n o m

o v e rv o lt a g e  p ro t e c t io n  t rip  p o in t e xc e p t
2.2V 150 160 170
3.3V 130 140 150

Lin e  re g u la t io n VImin  t o  VImax, a ll mo d e ls 0.2 % VO n o m

e xc e p t
2.2V, 3 .3V 10 m V

Lo a d  re g u la t io n IO min  t o  IO max  ,a ll m o d e ls 0.2 % VO n o m

e xc e p t
2.2V, 3 .3V 10 m V

N o is e  a n d  rip p le  (D iffe re n t ia l) 20M H z b a n d w id th
A ll mo d e ls  e xc e p t 3 % VO n o m

2.2V, 3 .3V 150 m V
O u tp u t  Po w e r S e e  p ro d u c t  ra n g e  t a b le  
S t e a d y  S t a t e  O u t p u t  c u rre n t  limit  VO  fa lls  t o  90%  o f V O n o m 105 115 125 % IO max
S h o rt  c irc u it  c u rre n t  170 % IO max
T e m p e ra tu re  c o e ffic ie n t P e r ° C  B a s e p la t e  t e m p e ra tu re 0.02 % VO /° C
O v e rt e m p e ra tu re  s h u td o w n B a s e p la t e  t e mp e ra tu re 103 110 115 ° C
Effic ie n c y VO = VO n o m,  IO = IO n o m, IO = IO rat ed

A K 60A -024L-022 F20G 74.5 75.5 %
A K 60A -024L-022 F10G 74.5 75.5 %
A K 60A -024L-033 F20G 78 79 %
A K 60A -024L-033 F10G 79 80 %
A K 60A -024L-050 F20G 79.5 80.5 %
A K 60A -024L-050 F10G 81.5 82.5 %
A K 60A -024L-120 F08G 84 85 %
A K 60A -024L-120 F04G 85.5 86.5 %
A K 60A -024L-150 F07G 84.5 85.5 %
A K 60A -024L-150 F03G 86 87 %
A K 60A -024L-240 F04G 86 87 %
A K 60A -024L-240 F02G 86 87 %
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Functional Description
This section explains how to implement the functions
found on the Gamma  AK60A series.

Remote Sense (+SENSE, -SENSE)

Connect the +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
sensing is not required (for example if the load is close to
the module) the sense pins should be connected directly to
the module’s output pins to ensure accurate regulation.

Note: If the sense leads fail open circuit, the module will
revert to local sense at the output pins. Incorrect
connection of sense leads may damage the module

Enable Control (ENABLE)

The enable pin is a TTL compatible input used to turn the
output of the module on or off. The module output is
enabled when the ENABLE pin is connected to S COM or
driven to a logic low of <0.8V (but not negative).
The output is disabled when the ENABLE pin is open or
driven to a logic high >2V.

1

4

+O/P

-O/P

3

256

87

+SENSE

-SENSE

1

4

+O/P

-O/P

3

256

87
-SENSE

+SENSE

Load

+SENSE

-SENSE

1

4

+O/P

-O/P

3

256

87

0.5V
max

Voltage at load

Module output voltage

Load current

Volts

CLK IN

1

4

+O/P

-O/P

3

256

87

+SENSE

-SENSE
LOAD

C     LOAD

0

4.4-5.5v

The CLK IN pin allows the Gamma AK60A to be synchronised
to an external clock signal.

The clock signal is a 50% duty cycle square wave.
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Current Sharing (C SHARE)

To ensure that all modules in a parallel system accurately
share current, the C SHARE pins (pin 4) on each module
should be connected together.
The voltage on the C SHARE pins represents the average
load current per module. Each module compares this
average with its own current and adjusts it's output
voltage to correct the error. In this way the module
maintains accurate current sharing even under variable or
light load conditions.

Note: The -SENSE and +SENSE pins of each module must
also be connected to a common load point ensure accu-
rate current sharing.

1

4

+O/P

-O/P

3

256

87

+SENSE

-SENSE

1

4

+O/P

-O/P

3

256

87

+SENSE

-SENSE

From C SHARE of
previous module

To C SHARE of
next module

Output Voltage Adjustment (V ADJ)

The output voltage of the module may be accurately adjusted
by up to ±10% of the nominal factory set output. Adjustment
is carried out using a resistor connected as to control Adjust
Current (Ia).

Signal Common (S COM)

The S COM pin is the common signal return for all
primary side controls.

- SENSE

+SENSE
1

4

+O/P

-O/P

3

2

R   adj-down

- SENSE

+SENSE
1

4

+O/P

-O/P

3

2

R   adj-up

Circuit Configuration to Increase Output Voltage

      Vo - Vs
         R2

Radj-up =                                         Ia = 1
1

Vs R3 R4

R5

Ia
-

- 1
-

Vo = (100% to 110%) Vonom

Circuit Configuration to Decrease Output Voltage

      Vo - Vs
         R2

Ia = Radj-down = 
Vo - Vs + IR3
Vs - Ia(R3+R4) X R4 - R5

MODEL          Vs           R2          R3          R4          R5 

Vo = (90% to 100%) Vonom

 2.2V          1.24 V       910         300        910         2K2
 3.3V          1.24 V       2K7         24         1K6         8K2

 5.0V           2.5 V        2K7         300        2K4        8K2
 12.0V           2.5 V       6K2          0           1K6         10K

 24.0V           2.5 V       13K          0           1K5         11K

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

  15.0V          2.5 V        8K2          0           1K6         11K

=
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Design Considerations
Input Bulk Capacitors

Electrolytic bulk reservoir capacitors placed close to the
module input pins are recommended to ensure the module
is fed with a low source impedance. For the AK60A
Economy  Series module typical values are 220µF/50V for
24V modules.

Remote Loads

If the sensed load is some distance from the module, the
module's output voltage may rise sufficiently to trigger the
OVP protection circuit during a step load change due to
bus inductance. Fitting a decoupling capacitor at the load
can reduce this effect.
It should be noted that a distributed power solution using
AMPSS ™ modules placed close to their loads will
optimize transient response.

causing the module to cycle on and off.  Typically 300V
modules will turn on above 174V and turn off below
below 116V, 48V modules will turn on above 32V and
turn off below 27V. 24V modules will turn on above 16V
and turn off below 13V (see Electrical Specifications for
exact figures).

Input Undervoltage Protection

An input undervoltage protection circuit protects the
module under low input voltage conditions. Hysteresis is
built into the Gamma AK60A Series module to allow for
high levels of ripple on the input supply voltage without

Conducted EMI

Although Gamma AK60A Series modules contain
differential mode input EMI filtering, power supply
systems using these modules will require additional EMI
filtering to enable the system to meet relevant EMI
standards.
Gamma AK60A modules have an effective input to ground
(baseplate) capacitance of approximately 550pF. This
should be accounted for when calculating the maximum
EMI ‘Y’ capacitance to meet ground leakage current
specifications.

Output Ripple and Noise

Gamma AK60A Series modules are designed to generate
very low ripple and noise. When mounted on logic boards,
for example, sufficient decoupling is normally provided by
the components used to decouple the logic ICs, and no
additional decoupling is required.

Input Fusing

AMPSS modules do not have an in-line fuse fitted
internally. In order to comply with CSA, VDE and UL
safety regulations it is recommended that a fuse of the
following rating be fitted at the module's input.

In p u t F u s e  R a tin g

24 V 15 A  / 2 50V

+

+I/P

-I/P

220 µF
V    I

+I/P

-I/P

+

-

Protective earth

Baseplate

Load

1

4

+O/P

-O/P

3

256

87
-SENSE

+SENSE
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Break Regulation

Gamma AK60A Economy Series modules are designed to
deliver full rated output current at up to 0.5V above VO nom
at the minimum specified input voltage.

MTBF

Predicted MTBF for the Gamma AK60A Economy Series
is greater than 1,000,000 hours at maximum rated output
and 50°C baseplate temperature.

Overtemperature Protection

If the module's internal temperature exceeds 100°C,  the
module will latch off and automatically switch on again
when the internal temperature has dropped by 5-10°C.

Thermal Data

Natural convection thermal impedance of the Gamma
AK60A package is approximately 4.4°C/W(25W power
dissipation). A standard horizontal fin heatsink available
from Astec (part number APA501-60-002) with 11mm fins
and 8mm pitch, will reduce module thermal impedance to
1.8°C/W with a forced air flow of 250 LFM when
mounted with a thermal pad (ASTEC P/N APA502-60-
001) between heatsink and module.

Forced Convection for 
APA501-60-002 at 100W  Output

0

0.5

1

1.5

2

2.5

0 200 400 600 800 1000

Vair (LFM )

90%

100%

110%

18 20 36

%V          Onom

VI (24V input modules)

Typical
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Application Example

Load

+SENSE

-SENSE

1

4

+O/P

-O/P

3

256

87

Output voltage adjust
Enable (close to enable)

200 to 400V
or

36 to 72V
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Mechanical Specifications
Dimensions Gamma AK60A

 BASEPLATE
(CONNECT TO PROTECTIVE EARTH)

2 INPUT PINS
Ø 1.52(0.060)
±  0.05(0.002)

8 CONTROL PINS
  Ø 0.64,2.54grid  ± 0.05
( Ø0.025,0.1grid   ± 0.002)

6 OUTPUT PINS
  Ø 1.52(0.060)
  ± 0.05(0.002)

58.4(2.30)

61
.0

(2
.4

0)4

1

28

27

23
22

32

31

48.26(1.900)

50
.8

0(
2.

00
0)

22
.8

6(
0.

90
0)

3.
81

(0
.1

50
)ty

p

15.24
(0.600)

5.
1(

0.
20

)
ty

p

4.
1(

0.
16

)
ty

p

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)

M3.5

7.
62

(0
.3

00
)

3

256

7 8

22.86
(0.900)

26

24

0.7 
           

+0.4
-0.3

12.7  +0.76/-0
(0.50 +0.03/-0)

41

2

3

5

Label description 

1GND AMPSS or HI POT
2 Model Number
3 Design Patent
4 Serial Number
5 Top AK60G - PIN ASSIGNMENT
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Recommended PCB Layout
The Gamma AK60A module may be mounted to a board
either by soldering or by using spring sockets.
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2.54grid ±0.05

(0.100grid ±0.002)

HOLE SIZE FOR PCB 
DIRECT SOLDERING

HOLE SIZE FOR SPRING
SOCKET MOUNTING*

HOLE SIZE FOR M3.5
MACHINE SCREW

*Spring sockets are available from Astec in packs of 20 control pin sockets and 15 power pin sockets,
part no. APA504-00-001. Sockets are not suitable for output current greater than 10A per pin.

A

∅ 4.0+0.08/-0
(∅ 0.177+0.0031/-0)
FOR M3.5

B

∅ 2.0+0.15/-0
(∅ 0.079+0.006/-0)

∅ 2.67±0.05
(∅ 0.105 ±0.002)

C

∅ 1.00+0.15/-0
(∅ 0.039+0.006/-0)

∅ 1.37±0.05
(∅ 0.054±0.002)

RECOMMENDED HOLE SIZE TABLE: -

VIEW FROM PCB COMPONENT SIDE

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

C

6

7 8

5

3

2

22.86
(0.900)

Materials :
Control pins are tin plated brass.
Input and output pins are tin plated brass.
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Heatsink Mounting Information

Description M odel Num ber Dim ensions Free air therm al

inches m m resistance
Heatsink, "60" size, vertical fin. APA501-60-001 2.26x2.32x0.6 57.5x59x15 3.8°C/W

Heatsink, "60" size, horizontal fin APA501-60-002 2.26x2.32x0.6 57.5x59x15 3.9°C/W

Heatsink, "60" size, vertical fin. APA501-60-003 2.26x2.32x0.9 57.5x59x22.5 3.3°C/W

Heatsink, "60" size, horizontal fin APA501-60-004 2.26x2.32x0.9 57.5x59x22.5 3.7°C/W

Heatsink, "60" size, vertical fin. APA501-60-005 2.26x2.32x1.5 57.5x59x37 2.8°C/W

Heatsink, "60" size, horizontal fin APA501-60-006 2.26x2.32x1.5 57.5x59x37 2.8°C/W
Heatsink, "60" size, low  profile APA501-60-007 2.25x3.50x0.5 57.2x89x12 3.6°C/W

Therm al Pad, "60" size APA502-60-001

Spring Sockets (20 cont. 15pwr) APA504-00-001

To provide optimal thermal contact between heatsink and module, it is recommended that the mating surface of the
heatsink should have a surface flatness of less than 0.1mm. The use of a thermal pad or thermal grease is also
recommended.

Heatsinks for AMPSSTM modules are available in a variety of sizes and fin orientation.  The table below shows the
options available for AK60A Gamma  Series.

AMPSSTM modules may be retained by their input and output pins only provided no heatsink is fitted Adequate
mechanical support must be provided when a heatsink is fitted.

Note: 1) baseplate and heatsink must be connected to protective earth
         2) Mechanical support must not induce twist in the module baseplate and must incorporate strain
             relief, e.g. spring washers.

Recommend mounting method for heatsink and PCB
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The recommended torque of using metal screw for module/heatsink is:

Torque sequence:

1

23

4

Heatsink Torque Sequence

It is assumed that all four mounting screws are being torqued to a common surface.

Other thermal management schemes are at customer discretion as long as the maximum thermal rating of the specific
module is not exceeded.

Screw size Torque
M3.5 6-8kg-cm (5.2-6.9 lb-in)
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Preliminary

Mechanical Requirements

1. Vibration - Swept tri-axial sinusoidal vibration per Bellcore TR-NWT-000063 Para 4.4.2
                  5Hz - 50Hz            0.5g
                50Hz - 500Hz         3.0g

2. Earthquake - TR-NWT-000063 section 4.5. VERTEQ synthesised earthquake waveform, appears to be
    random vibration 1-100Hz, max 1.25g, but see the Bellcore spec for full details.

3. Flammability (Bellcore TR-NWT-000062 para 4.3.3.2)
    EITHER Needle flame test - self extinguish within 30 secs and flaming drippings do not ignite paper 2"
                  below module
           OR Oxygen index (per ASTM standard D2863-77) > 28% AND materials used 94V-1 or better.

4. Airborne Contaminants - Must operate for intended service life (20 years for Telecom) in the presence
    of airborne contaminants (Outdoor Urban contamination levels) per Bellcore TR-NWT-000063 para
    4.6.2. May need conformal coating on non-potted modules for this.

5. PIN pull strength    Control   TBA
                                   Power    TBA
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