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1.2V, 100A /120W Typical Characteristics

Output Current Derating — Open frame

(Al
120
3.0m/s
100 =T - -
5 L \.:\. .\\\ — — —25m/s
RN — - — -20m/s
60 RO
~§\\ — - - —15m/s
40 \\ ----- 1.0m/s
3
20 Nat. Conv.
0
0 20 40 60 80 100 [°C]

Available load current vs. ambient air temperature and airflow at
Vi =53 V. See Thermal Consideration section.

Output Current Derating — Base plate

PKM4118LC PINB

Thermal Resistance — Base plate
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Available load current vs. ambient air temperature and airflow at
Vi =53 V. See Thermal Consideration section.
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Thermal resistance vs. airspeed measured at the converter. Tested in
wind tunnel with airflow and test conditions as per the Thermal
consideration section. V| = {563} V, lo = 100 A
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Input 36-75 V, Output up to 100 A/ 180 W © Flex

EMC Specification
Conducted EMI measured according to EN55022, CISPR 22 o G S0 chmtemingion o0 Cirout Board
and FCC part 15J (see test set-up). See Design Note 009 for e Fomey e
further information. The fundamental switching frequency is CR i,/ | i
155 kHz for PKM 4118LC PINB @ Vi =53 V, max lo. souree (o=

2| |- Suﬂsilm AUt =4 m Twisted Pair ,J-,
Conducted EMI Input terminal value (typ) i gpé?nrﬁ&mm/%) e

e Eﬂ:?vgr ::) Computer

Level (Bt
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EMI without filter

External filter (class B)
Required external input filter in order to meet class B in

EN 55022, CISPR 22 and FCC part 15J.
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Load

Filter components:
C1,2,6 =1 pF/100V
Ceramic

C3,4 = 2.2 nF/1500V
Ceramic

C5 =100 uF/100V
Electrolytic

L1,2=1.47 mH
2.8A, Common Mode

2508
Fragusncy (Hz)

1o R SE02D Clmss B Carne

Lectael A5 Chiains o)

EMI with filter

Test set-up

Layout recommendations

The radiated EMI performance of the Product will depend on
the PCB layout and ground layer design. It is also important to
consider the stand-off of the product. If a ground layer is used,
it should be connected to the output of the product and the
equipment ground or chassis.

A ground layer will increase the stray capacitance in the PCB
and improve the high frequency EMC performance.

Output ripple and noise

Output ripple and noise measured according to figure below.
See Design Note 022 for detailed information.

+Vout
+5enze
Tantalum capacitor Ceramic capacitor
Vadj 10 WFE= =\0.1 pF Load

-Sense

\ BNC

\ Connector

k j to Scope

“Vout

OO?OO

Output ripple and noise test setup
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Operating information

Input Voltage

The input voltage range 36 to 75Vdc meets the requirements
of the European Telecom Standard ETS 300 132-2 for normal
input voltage range in —48 and —60 Vdc systems, -40.5 to -
57.0 V and -50.0 to -72 V respectively.

At input voltages exceeding 75 V, the power loss will be higher
than at normal input voltage and Tp1 must be limited to
absolute max +125°C. The absolute maximum continuous
input voltage is 80 Vdc.

Turn-off Input Voltage

The products monitor the input voltage and will turn on and
turn off at predetermined levels.

The minimum hysteresis between turn on and turn off input
voltage is 1V.

Remote Control (RC)

The products are fitted with a
remote control function referenced
to the primary negative input
connection (-In), with negative and
positive logic options available. The
RC function allows the product to
be turned on/off by an external
device like a semiconductor or
mechanical switch. The RC pin has
an internal pull up resistor to +In.

+In

RC

%‘IT

The maximum required sink current is 1 mA. When the RC pin
is left open, the voltage generated on the RC pin is

35-6V.

The second option is “positive logic” remote control, which can
be ordered by adding the suffix “P” to the end of the part
number. The converter will turn on when the input voltage is
applied with the RC pin open. Turn off is achieved by
connecting the RC pin to the - In. To ensure safe turn off the
voltage difference between RC pin and the - In pin shall be
less than 1V. The converter will restart automatically when this
connection is opened.

See Design Note 021 for detailed information.

Input and Output Impedance

The impedance of both the power source and the load will
interact with the impedance of the DC/DC converter. It is most
important to have a low characteristic impedance, both at the
input and output, as the converters have a low energy storage
capability. The PKM 4000CSeries DC/DC converters have
been designed to be completely stable without the need for
external capacitors on the input or the output circuits. The
performance in some applications can be enhanced by
addition of external capacitance as described under maximum
capacitive load. If the distribution of the input voltage source to
the converter contains significant inductance, the addition of a
100uF capacitor across the input of the converter will help
insure stability. This capacitor

is not required when powering the DC/DC converter from a

low impedance source with short, low inductance, input power
leads.

External Decoupling Capacitors

When powering loads with significant dynamic current
requirements, the voltage regulation at the point of load can
be improved by addition of decoupling capacitors at the load.
The most effective technique is to locate low ESR ceramic and
electrolytic capacitors as close to the load as possible, using
several parallel capacitors to lower the effective ESR. The
ceramic capacitors will handle high-frequency dynamic load
changes while the electrolytic capacitors are used to handle
low frequency dynamic load changes. Ceramic capacitors will
also reduce any high frequency noise at the load.

It is equally important to use low resistance and low
inductance PCB layouts and cabling.

External decoupling capacitors will become part of the control
loop of the DC/DC converter and may affect the stability
margins. As a “rule of thumb”, 100 pF/A of output current can
be added without any additional analysis. The ESR of the
capacitors is a very important parameter. Power Modules
guarantee stable operation with a verified ESR value of >10
m[] across the output connections.

For further information please contact your local Flex
representative.

Output Voltage Adjust (Vadj)

All PKM 4000CSeries DC/DC converters have an Output
Voltage adjust pin (Vad)). This pin can be used to adjust the
output voltage above or below Output voltage initial setting.
When increasing the output voltage, the voltage at the output
pins (including any remote sense offset) must be kept below
the maximum output adjust range. Also note that at increased
output voltages the maximum power rating of the converter
remains the same, and the output current capability will
decrease correspondingly.

To decrease the output voltage the resistor should be
connected between Vadj pin and —Sense pin. To increase the
voltage the resistor should be connected between Vadj pin
and +Sense pin. The resistor value of the Output voltage
adjust function is according to information given under the
output section.

+QOut +0ut

+Sense +Sense L
> Radj 5
2 Load

Vagj < Vadj

Radj
-Sense -Sense
Out Cut
Decrease Increase

Operating information continued
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Parallel Operation

The PKM 4000CSeries DC/DC converters can be paralleled
for redundancy if external o-ring diodes are used in series with
the outputs. It is not recommended to parallel the PKM

4000C Series DC/DC converters for increased power without
using external current sharing circuits.

See Design Note 006 for detailed information.

Remote Sense

All PKM 4000CSeries DC/DC converters have remote sense
that can be used to compensate for moderate amounts of
resistance in the distribution system and allow for voltage
regulation at the load or other selected point. The remote
sense lines will carry very little current and do not need a large
cross sectional area. However, the sense lines on the Pcbh
should be located close to a ground trace or ground plane. In
a discrete wiring situation, the use of twisted pair wires or
other technique to reduce noise susceptibility is highly
recommended. The remote sense circuitry will compensate for
up to 10% voltage drop between the sense voltage and the
voltage at the output pins. The output voltage and the remote
sense voltage offset must be less than the minimum over
voltage trip point. If the remote sense is not needed the —
Sense should be connected to —Out and +Sense should be
connected to +Out.

Over Temperature Protection (OTP)

The PKM 4000CSeries DC/DC converters are protected from
thermal overload by an internal over temperature shutdown
circuit. When the Pcb temperature (TC reference point)
exceeds the temperature trig point (~130 °C) the OTP circuit
will cut down output power. The converter will stop until safe
operating temperature is restored. Hysteresis between OTP
trig point and restart is approx 15 °C. Time between OTP and
restart is dependant on cooling of DC/DC converter.

Over Voltage Protection (OVP)

The PKM 4000CSeries DC/DC converters have output
overvoltage protection. In the event of an output overvoltage
condition, the converter will shut down immediately. The
converter make continous attempts to start up (non-latching
mode) and resume normal operation automatically.

Over Current Protection (OCP)

The PKM 4000CSeries DC/DC converters include current
limiting circuitry that allows them to withstand continuous
overloads or short circuit conditions on the output. The output
voltage will decrease towards zero for output currents in
excess of max output current (lomax).

The converter will resume normal operation after removal of
the overload. The load distribution system should be designed
to carry the maximum output short circuit current specified.

Thermal Consideration

General
The products are designed to operate in different thermal

environments and sufficient cooling must be provided to
ensure reliable operation.

For products mounted on a PCB without a heat sink attached,
cooling is achieved mainly by conduction, from the pins to the
host board, and convection, which is dependant on the airflow
across the product. Increased airflow enhances the cooling of
the product. The Output Current Derating graph found in the
Output section for each model provides the available output
current vs. ambient air temperature and air velocity at
Vi=53V.

The product is tested on a 254 x 254 mm, 35 um (1 0z),
16-layer test board mounted vertically in a wind tunnel with a
cross-section of 608 x 203 mm.

Spacing board

~

Test board
Phiihei el

-~ -

™ e

Proper cooling of the product can be verified by measuring the
temperature at positions P1 and P2. The temperature at these
positions should not exceed the max values provided in the
table below. The number of points may vary with different
thermal design and topology.

See Design Note 019 for further information.

Position Description Temp. limit
P1 Mosfet (Tp1) 125°C
P2 Controller 125°C
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Base plate

Definition of reference temperature Tp1

The reference temperature is used to monitor the temperature
limits of the product. Temperatures above maximum Tpz,
meassured at the reference point P1 are not allowed and may
cause degradation or permanent damage to the product. Tp1 is
also used to define the temperature range for normal operating
conditions. Tp1 is defined by the design and used to guarantee
safety margins, proper operation and high reliability ot the
product.

Ambient Temperature Calculation

For products with base plate the maximum allowed ambient
temperature can be calculated by using the thermal resistance.

1. The power loss is calculated by using the formula

((1/n) - 1) x output power = power losses (Pd).

n = efficiency of product. E.g. 87.5% = 0.875

2. Find the thermal resistance (Rth) in the Thermal Resistance
graph found in the Output section for each model. Note that
the thermal resistance can be significantly reduced if a
heat sink is mounted on the top of the base plate.

Calculate the temperature increase (AT).
AT =Rth x Pd

3. Max allowed ambient temperature is:
Max Te1 - AT.

E.g. PKM 4218HC PI at 2m/s:

1. ((1/0.875)- 1) x 150 W = 21.42 W

2.21.42 W x 2.8°C/W = 60°C

3. 125 °C — 60°C = max ambient temperature is 65°C

The actual temperature will be dependent on several factors

such as the PCB size, number of layers and direction of
airflow.
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Connections

L |
N 8
S Y
S
D Z N —
AAA E[
Top view
Pin Designation Function
1 +In Positive input
RC Remote control
-1n Negative input
4,10 - Out Negative output
5 - Sen Negative remote sense
Vadj Output voltage adjust
7 + Sen Positive remote sense
8,9 + Out Positive output
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Mechanical Information (Open Frame Version)
— [\ reree i rersear 71
R N % —
4 o o 1
55| £ s
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. [6]0.5[0.021@ Blos00® 0
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TOP VIEW Table 1
Height opfion | Height max. | Stand-off min.
= Standard 9.35 [0.368] | 0.07 [0.003]
2 | ﬂ:ﬁ O M 1053 [0.415] | 1.25 10.049]
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=2 1o D:DIII] 39 08
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i °° p t Lead L th
Je ﬂ , o in option| Lead Leng
10004 Standard | 5.33 [0.210]
Q D |:[| LA 3.69 [0.145]
LB 457 [0.1801]
579 LC 2.79 10.110]
[2.28]
Weight: Typical 40g
Recommended foofprint - TOP VIEW
Pins:
Material, pins 1-3, 5-7: Brass
4.0 50.80 z Material, pins 4,8, 9-10: Copper alloy
[O.%](ZX) [2.00] VTT Pins 9-10 are optional according to 13132-BMR637=
| S ~ Plating: 0,1 Hm Gold over 2 Hm Nickel
O
L 1T~~~ ~"~"“~" -~~~ -/~ T 1
I I
1 /‘ f\9f\8 ‘
T O 01
| € 7
2l 6,
| r'\5 }
3 o
P = =
| e 8G9
= = \ mellsg
SERICE =
R I == i
152 2.02
®[o_06][6 ) Q)[O_Og](ZX) 3(2x) All dimensions are in mm [inches]
[0.118] Tolerances unless specified
~ xx + 0.5 [0.02]

Recommended keep away area
for user compaonents.

xxx + 0.25 [0.01]
Not applied on the recommended footprint

=&

All component placements — whether shown as physical components or symbolical outline — are for reference only and are subject to change throughout the product’s life cycle,

unless explicitly described and dimensioned in this drawing.
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Mechanical Information (Insert Base Plate Version with Standard Pins)
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@ Table 1
1+ +9-|§ Pin option | Lead Length
Standard | 3.87 [0.152]
~ Y| o= LA 569 (0145)
Sl 2 o %
52 + £ 53 LC 2.79 [0.10]
NS 5 m =
+
3y Inserts M3 x0.5(2x) _F_o_'_ﬁ
Weight: Typical 65
\, 4 g yp g
m i Pins:
g S 57.90 Material, pins 1-3, 5-7: Brass
[2.28] Material, pins 4.8, 9-10: Copper alloy
Pins 9-10 are optional according ta 13132-BMR637=
Plating: 01 Hm Gold over 2 Hm Nickel
Recommended footprint - TOP VIEW
4,00 50.80

M3 stand-off (2x)

Recommended keep away area

for user components All dimensions in mm [inchl.

Tolerances unless specified

%@ xx mm +0.5mm [0.02], x.xx mm «0.25 mm [0.01]

(not applied on foofprint or fypical values)

All component placements — whether shown as physical components or symbolical outline — are for reference only and are subject to change throughout the product’s life cycle,
unless explicitly described and dimensioned in this drawing.
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Mechanical Information (Insert Base Plate Version M-option Pins)
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@ Table 1
Pin option| Lead Length
1 9,8
+ ++ Standard | 5.07 [0.224]
o= . Yl gg (A 369 [0445]
= + ¥l 83 LB 457 [0.180]
- ' . A = LC 279 [0.110]
Inserts M3 x05(2x)
3+ nserts X X ++
\\5 § Weight: Typical 65g
m < Pins:
Q g 57.90 Material, pins 1-3, 5-7: Brass
[2.28] Material, pins 4.8, 9-10: Copper allay

Pins 9-10 are aptional accarding to 13132-BMR637=
Plating: 0,1 Mm Gald aver 2 Mm Nickel

Recommended foafprint - TOP VIEW

50.80

M3 stand-off (2x)

[0.1181]

Recammended keep away area

for user components All dimensions in mm [inchl.

Tolerances unless specified
x.x mm £0.5mm [0.02], x.xx mm £0.25 mm [0.01]
(nof applied on footprint or typical values)

=

All component placements — whether shown as physical components or symbolical outline — are for reference only and are subject to change throughout the product’s life cycle,
unless explicitly described and dimensioned in this drawing.
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Mechanical Information (No-insert Base Plate Version M-option Pins)
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Weight: typical 65g
Pins:
Recommended footprint - TOP VIEW Material, pins 1-3, 5-7: Brass
4,00 508 = Material, pins 4.8,9,10 Copper alloy
0 '157](2><) 7 & Pin 9-10 are optional to 13132-BMR637-
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All dimensions in mm [inch].
Tolerances unless specified
xx mm 0.5 mm [0.02],

‘E‘@ xxx mm =025 mm [0.01]

(not applied on footfprint or typical values)

All component placements — whether shown as physical components or symbolical outline — are for reference only and are subject to change throughout the product’s life cycle,
unless explicitly described and dimensioned in this drawing.
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Soldering Information - Hole Mounting

The hole mounted product is intended for plated through hole
mounting by wave or manual soldering. The pin temperature is
specified to maximum to 270°C for maximum 10 seconds.

A maximum preheat rate of 4°C/s and maximum preheat
temperature of 150°C is suggested. When soldering by hand,
care should be taken to avoid direct contact between the hot
soldering iron tip and the pins for more than a few seconds in
order to prevent overheating.

A no-clean flux is recommended to avoid entrapment of
cleaning fluids in cavities inside the product or between the
product and the host board. The cleaning residues may affect
long time reliability and isolation voltage.

Delivery Package Information

The products are delivered in antistatic trays
Tray Specifications

Material Antistatic PPE
Surface resistance | 10°< Ohm/square < 10*?
Bakability The trays are not bakable
Tray thickness 25.4 mm [1.0 inch]
Box capacity 20 products (1 full tray/box)
Tray weight 100 g empty, 1400 g full tray
219
[8.622]
345 50
113581 r19691 7%
- I
° g O
L] L] L]
3 I==l==1
© % ] ] ]
= L] L] [
I==I==1
= | | |
g s L L] L]
- I==l==1
| | |
L] L L]
I==I==]
| | |
L] L] L]
I==I==]
| N NS
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Product Qualification Specification

Characteristics ‘

External visual inspection IPC-A-610
Change of temperature Temperature range -40 to 100°C
- IEC 60068-2-14 Na Number of cycles 1000
(Temperature cycling) Dwell/transfer time 15 min/0-1 min
) . Temperature Ta -45°C
Cold (in operation) IEC 60068-2-1 Ad Duration 72h
Temperature 85°C
Damp heat IEC 60068-2-67 Cy Humidity 85 % RH
Duration 1000 hours
Temperature 125°C
Dry heat IEC 60068-2-2 Bd Duration 1000 h
Electrostatic discharge IEC 61340-3-1, JESD 22-A114 Human body model (HBM) Class 2, 2000 V
susceptibility IEC 61340-3-2, JESD 22-A115 Machine Model (MM) Class 3, 200 V
I . Water 55°C
Immersion in cleaning solvents IEC 60068-2-45 XA, method 2 Glycol ether 35°C
. Peak acceleration 100 g
Mechanical shock IEC 60068-2-27 Ea Duration 6ms
Operational life test MIL-STD-202G, method 108A Duration 1000 h
Resistance to soldering heat IEC 60068-2-20 Tb, method 1A Solde'r temperature 210°C
Duration 10-13 s
Robustness of terminations IEC 60068-2-21 Test Ual Through hole mount products All leads
Preconditioning 150°C dry bake 16 h
Solder-ability IEC 60068-2-58 test Td * Temperature, SnPb Eutectic 215°C
Temperature, Pb-free 235°C
Frequency 10 to 500 Hz
Vibration, broad band random IEC 60068-2-64 Fh, method 1 Spectral density 0.07 g?/Hz
Duration 10 min in each direction
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