PKC 2000 |

15-18 W DC/DC Power Modules

24 V Input Series

® Regulated single, dual and
triple outputs

o Low profile 10.7 mm (0.42 in.),
allows 0.8" board pitch — 0.6 in. if
recessed in the printed board

o Proven MTBF >2,000,000 hours at
+75 °C case temperature and a rugged
mechanical construction

o Efficiency 85% typ, at full load. No
extra heatsink up to +85°C ambient.
Max.+115°C case

o Low EMI in conformance with class A
in EN 55022 and
FCC part 15]

@ GN us

The 15-18 watts PKC series DC/DC power modules
are especially designed for decen-tralized 24 and

28 Vdc systems with distributed on-board DC/DC
converters. Their low profile allows very narrow board
pitches and slim designs. By using thickfilm tech-
nology, which provides a high degree of integration
as well as efficient thermal management, and by
utilizing a 300 kHz switching frequency based on
proprietary drive & control circuits, these highly
reliable products can be used in demanding
applications within e.g. cellular radio, medical,
industrial and aircraft industry.

By using magnetic integration of the output voltages
in the feedback loop, all outputs are kept within a
+3% total tolerance band. Input to output isolation is

ERICSSON 2

500 Vdc and mechanical ruggedness — specified in
conformance with IEC 68-2 — is close to requirements
for discrete components. Extreme temperature
conditions can be met since the PKC power modules
can operate with full output power in ambient
temperatures from —45 to +85°C, or up to +115°C
case temperature also making the products ideal for
applications within not temperature controlled
environments.

The PKC series are manufactured using highly
automated manufacturing lines with a world-class
quality commitment and a five-year warranty.
Ericsson Microelectronics AB has been an ISO 9001
certified supplier since 1991. For a complete product
program please veference the back cover.
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Thermal Data

Two-parameter model

Power dissipation is generated in the components mounted on the
ceramic substrate. The thermal properties of the PKC power
module is determined by thermal conduction in the connected
pins and thermal convection from the substrate via the case.

The two-parameter model characterize the thermal properties of
the PKC power module and the equation below can be used for
thermal design purposes if detailed information is needed. The
values are given for a module mounted on a printed board assem-

bly (PBA).

Note that the thermal resistance between the substrate and the
air, Ry sub-a is strongly dependent on the air velocity.

Tsub = Pd x Rensub-p X Rehsub-a’/Ren sub-P + Rehsub-a) + (Tp—T4)
x Rep sub—A/(Rth sub-P + Reh sub-A) + Ta

Where:

Py : dissipated power, calculated as Po x (1/n-1).

Toub : max average substrate temperature, ® Tcmax.

Ta : ambient air temperature at the lower side of the power
module.

Tp : average pin temperature or solder joint temperature.

Rih sub-p : thermal resistance from Tgyp, to the pins.

Reh sub-a : thermal resistance from Tgyp, to Ta.
v : velocity of ambient air.

Air velocity in free convection is 0.2—0.3 m/s (40-60 lfm).
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Electrical Data

Fundamental circuit diagrams
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PKC 2111 PI

Tc=0...495°C, V| = 18...36 V unless otherwise specified.

Output
Output 1
Characteristics Conditions Unit
min typ max
Voi S;i%‘g Zzgaffc';';f:, To =+25°C, Io =3A, V; = 26 V 5.02 5.06 5.11 v
B e iy s |
Idling circuit voltage lo=0A 5.25 \Y
Line regulation lo=lpmax 90 mV
Load regulation lo=0.1... 1.0 x lgmax, V=26V 150 mV
ty Load tran§ient 100 s
recovery time 10=0.1... 1.0 x lomax, V| =26V s
load step = 2.4 A
Vir Load transient voltage gl <1A/us 20 i
-250 mvV
Short term drift t =0...10 minutes -15 mV
Teoeff Temperature coefficient lo=lpmax, Tc < Tg max -0.5 mV/°C
tr Ramp-up time lo= 0.1... 0.9x\o 20 ms
0.1... 1.0 x lomax, -
ts Start-up time Vi=26V g%?!'o?grln\?;hon 30 ms
lo Output current 0 3.0 A
Pomax Max output power 15 W
lsc Short curcuit current Vo=0.2... 0.5V, Ta=25°C Hick-up <0.5 A
20 Hz... 5 MHz 100 mVp-p
Voac Output ripple & noice lo=lpmax DC... 50 MHz 120 mVp-p
1 MHz bandwidth 35 mVrms
svn | Seey ereoe o o e e Vs 1= 20V 50 ®
" See also Power derating p. 12
Miscellaneous
Characteristics Conditions min typ max Unit
n Efficiency lo= lomax, Vi =26V 80.5 81.5 %
Py Power dissipation lo=lpmax 3.4 w

EN/LZT 146 24 R1A (Replaces EN/LZT 137 01 R3) © Ericsson Microelectronics AB, June 2000
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PKC 2113 PI

Tg =0...495°C, V| = 18...36V unless otherwise specified.

Output
Output 1
Characteristics Conditions Unit
min typ max
Vo | e ey To =+25°C, 1o =1.5A, Vi =26 V 11.94 12.00 12.06 v
o | S otace o o™ s | v
Idling circuit voltage lo=0A 12.40 \
Line regulation lo=lpmax 168 mV
Load regulation lo=0.1... 1.0xIlgmax, V=26V 360 mV
te Load tran§ient 200 s
recovery time lo=0.1... 1.0 x lomax, V| =26 V K
load step=1.2 A
Vir Load transient voltage gl <1A/us +000 v
-600 mvV
Short term drift t = 0...10 minutes -45 mV
Teoeff Temperature coefficient lo=lomax, Tc <Tg max -1.5 mV/°C
tr Ramp-up time o= 0.1... 0.9xVp 20 ms
. 0-1... 1.0xlomax, From \j connection
ts Start-up time Vi=26V to Vo= 0.9 x Vo 30 ms
lo Output current 0 1.5 A
Pomax Max output power ) 18 w
lsc Short curcuit current Vo=0.2... 0.5V, Tao=25°C Hick-up <0.5 A
20 Hz... 5 MHz 80 mVp-p
Voac Output ripple & noice lo=lomax DC... 50 MHz 100 mVp-p
1 MHz bandwidth 25 mVims
Svn | e e o g 2 s ®
* See also Power derating p. 12
Miscellaneous
Characteristics Conditions min typ max Unit
n Efficiency lo=lomax, Vi = 26V 84 85 %
Py Power dissipation lo=lpmax 3.2 w
6 EN/LZT 146 24 R1A (Replaces EN/LZT 137 01 R3) © Ericsson Microelectronics AB, June 2000

http://store.iiic.cc/




PKC 2121 PI

Tc = 0...495°C, V| = 18...36V unless otherwise specified. lo1nom = 0.75A, lo2nom = 0.75A

Output
Output 1 Output 2
Characteristics Conditions Unit
min typ max min typ max
Output voltage initial N
\oi setting and accuracy Tc =+25°C, lo =lgnom, V| = 26 V 1191  12.00 12.09 | -11.84 -12.00 -12.16 Y
Output voltage lo1=0.1... 1.0><|9nom, lo2=lpnom 11.75 12.35 11.64 12.36 v
Vo tolerance band and long term drift
Idling circuit voltage lo=0A 12.40 15 20 \%
Line regulation lo=lonom 120 144 mV
. lo1=0.1... 1.0 x lgnom, lo2=Ionom,
Load regulation V=26V 360 mV
Load transient lo= 0.1 1.0 x| Vi=26V
t > e} P P I lonom, V)
" recovery time load step = 0.6 A symmetrical load, 200 200 s
lo1 = lo2
) +600 +600 mV
Vir Load transient voltage di <1A/us
dt -600 -600 mv
Short term drift t = 0...10 minutes -30 -30 mV
Teoeff Temperature coefficient lo=lonom, T¢ < Tg max -1.0 -1.0 mV/°C
tr Ramp-up time lo= 0.1... 0.9x\p 20 20 ms
0.1... 1.0x lopnom, .
. From V; connection
- V=26V
ts Start-up time =26 to Vo= 0.9 x Vo, 30 30 ms
lo Output current 0 1.2 0 1.2 A
Pomax Max total output power min 18 w
Current limitin ) -
liim threshold 9 Tc < T max min 1.02 x Pomax
lsc Short curcuit current Vo=0.2... 0.5V, Ta=25°C Hick-up <0.5 <0.5 A
20 Hz... 5 MHz 90 90 mVp-p
Voac Output ripple & noice lo=lpnom DC... 50 MHz 110 110 m\Vb-p
1 MHz bandwidth 25 30 mVims
Supply voltage f =100 Hz sine wave, 1Vp-p, =26 V
SVR rejection (ac) (SVR = 20 log (1 Vb-p/Vop-p)) 43 43 dB
" See also Power derating p. 12
“ liim on each output is set by the total load
Miscellaneous
Characteristics Conditions min typ max Unit
n Efficiency lo=lonom, Vi =26V 84 86 %
Py Power dissipation lo=lonom 2.9 w

EN/LZT 146 24 R1A (Replaces EN/LZT 137 01 R3) © Ericsson Microelectronics AB, June 2000
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PKC 2126 PI

Tg =0...+495°C, V| = 18...36V unless otherwise specified. lo1nom = 0.6A, lo2nom = 0.6A

Output
Output 1 Output 2
Characteristics Conditions Unit
min typ max min typ max
Output voltage initial R
Voi setting and accuracy Tc =+25°C, Io =lgnom, Vi = 26 V 14.89 15.0 15.11 | -14.82 -150 -15.18 \"
Output voltage lo1=0.1... 1.0x |I0nom, log=lpnom 14.70 15.40 14.55 15.45 v
Vo tolerance band and long term drift
Idling voltage lo=0A 15.45 18 23 \Y
Line regulation lo=lpnom 240 270 mV
. lo1=0.1... 1.0 x lgnom, lp2 = Ignom,
Load regulation V=26V 450 mV
Load transient lo=0.1 1.0 x | Vi =26V
t ; 0=1.1... 1.Ux lgnom, V| 250 250 s
' recovery time load step = 0.48 A symmetrical load, K
lo1 = lo2
di +750 +750 mV
Vir Load transient voltage dl <1A/us
-750 -750 mV
Short term drift t =0...10 minutes -30 -30 mV
Teoeft Temperature coefficient lo=lonom, Tg < Tg max -1.0 -1.0 mV/°C
tr Ramp-up time | 0.1... 0.9xVo 20 20 ms
o=
0.1... 1.0 x lonom .
) B ’| From \ connection
ts Start-up time Vi=26V to Vo= 0.9 x Voi 30 30 ms
lo Output current 0 1.0 0 1.0 A
Pomax Max total output power ) min 18 w
Current limitin . -
him threshold 9 Tc < Tc max min 1.02 x Pgmax
lsc Short curcuit current Vo=0.2... 0.5V, Ta=25°C Hick-up <0.5 <0.5 A
20 Hz... 5 MHz 90 90 mVp-p
Voac Output ripple & noice lo=lonom DC... 50 MHz 110 110 mVp-p
1 MHz bandwidth 25 30 mVims
Supply voltage f =100 Hz sine wave, 1Vo-p, \ = 26 V
SVR | rejection (ac) (SVR = 20 log (1 Vo-pNVop-p) 40 40 4B
* See also Power derating p. 12
" lim on each output is set by the total load
Miscellaneous
Characteristics Conditions min typ max Unit
n Efficiency lo=lonom, Vi =26V 84 86.5 %
Py Power dissipation lo=lpnom 2.8 w
8 EN/LZT 146 24 R1A (Replaces EN/LZT 137 01 R3) © Ericsson Microelectronics AB, June 2000
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PKC 2131 PI

Tc =0...495°C, V| = 18...36V unless otherwise specified. lo1nom = 2.0A, lo2, 3nom = 0.2A

Output
Output 1 Output 2 Output 3
Characteristics Conditions Unit
min typ max [ min typ max | min typ max
Output voltage initial .
Voi setting and accuracy Tc =+25°C, lp =lonom, Vi =26 V 5.02 5.06 5.11 [11.94 12.10 12.26 |-11.94 -12.10 -12.26 Vv
Output voltage lo=0.1... 1.0 x Ignom, lo2, 3=lonom
Vo tolerance band and long term drift 4.90 525 | 1164 12.36 | 11.64 12.36 v
Idling voltage lo=0A 5.25 15.00 16.80 15.00 16.80 \Y
Line regulation lo=lonom 81 288 288 mV
lo1=0.1... 1.0 x1 )1 =1 s
Load regulation \21: 26V x lonom, f02,3 = fonom 162 mV
Load transient
tr recovery time 10=0.1... 1.0 x lonom, V; = 26 VV 100 200 200 ns
load step = 80% of Ionom
di <1A/us +250 +600 +600 mV
Vir Load transient voltage dt W
-250 -600 -600 mV
Short term drift t = 0...10 minutes -15 -36 -36 mV
Teoett | Temperature coefficient | |o=lgnom, Tg < Tc max -0.5 -1.2 -1.2 mV/°C
t, Ramp-up time lo= 0.1... 0.9x Vo 20 20 20 ms
0.1... 1.0 x lonom,[ From \}
ts Start-up time Vi=26V connection to 30 30 30 ms
Vo= 0.9 x Vi
lo Output current 0 3.0 0 0.6 0 0.6 A
Pomax | Max total output power | * min 15 W
li Current limiting Tc <Tg max min 1.02 x Pgmax™
fim threshold c=lc ) °
lsc Short curcuit current Vo=0.2... 0.5V, Ta=25°C Hick-up <0.5 <0.5 <0.5 A
20 Hz... 5 MHz 100 110 100 | mVpp
Voac | Output ripple & noice lo=lonom DC... 50 MHz 130 150 150 mVp-p
1 MHz bandwidth 40 40 40 MVyms
Supply voltage f=100 Hz sine wave, 1Vb-p, V; = 26 V
SVR rejection (ac) (SVR =20 log (1 Vb-p/Vop-p)) 50 43 43 ds

" See also Power derating p. 13. Max output power on output 2 and 3 jointly is min 10 W
“ liim on each output is set by the total load

Miscellaneous
Characteristics Conditions min typ max Unit
n Efficiency lo=lonom, V| =26V 79.5 81 %
Py Power dissipation lo=lonom 3.5 w

EN/LZT 146 24 R1A (Replaces EN/LZT 137 01 R3) © Ericsson Microelectronics AB, June 2000
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PKC 2132 PI

Tc =0...495°C, V| = 18...36V unless otherwise specified. lo1nom = 2.0A, lo2, 3nom = 0.17A

Output
Output 1 Output 2 Output 3
Characteristics Conditions Unit
min typ max | min typ max min typ  max
Output voltage initial o
Voi setting and accuracy Tc =+25°C, lo =lonom, Vi =26 V 5.03 5.06 5.10 | 14.80 15.00 15.20 (-14.80 -15.00 -15.20 \"
Output voltage lo=0.1... 1.0 x lonom, lo2, 3=lonom
Vo tolerance band and long term drift 4.90 525 | 14.40 15.60 | 14.40 15.60 v
Idling voltage lo=0A 5.25 18.00 19.80 18.00 19.80 \Y
Line regulation lo=lonom 81 330 330 mV
. lo1=0.1... 1.0 x Ignom, lo2, 3 = lonom,
Load regulation V=26V 182 mV
N Load transient
tr recovery time lo=0.1... 1.0 x lonom, V; =26 VV 100 250 250 us
load step = 80% of Ignom
di +250 +750 +750 mV
Vir Load transient voltage gt <1Aus
-250 -750 -750 mV
Short term drift t =0...10 minutes -15 -45 -45 mV
Teoett | Temperature coefficient | |o=lgnom, T <Tg max -0.5 -1.5 -1.5 mV/°C
tr Ramp-up time lo= 0.1... 0.9 xVo 20 20 20 ms
0.1... 1.0 x lonom,| From
ts Start-up time Vi=26V connection to 30 30 30 ms
Vo= 0.9 x Vi
lo Output current 0 3.0 0 0.5 0 0.5 A
Pomax| Max total output power | * min 15 w
I Current limiting Te <Te max min 1.02 x Pomax™
lim threshold c=sle ’ omax
lsc Short curcuit current Vo=0.2... 0.5V, Ta=25°C Hick-up <0.5 <0.5 <0.5 A
20 Hz... 5 MHz 100 110 100 mVp.p
Voac | Output ripple & noice lo=lonom DC... 50 MHz 130 150 150 mVp.p
1 MHz bandwidth 40 40 40 MVyms
Supply voltage f =100 Hz sine wave, 1Vp-p, V, =26 V
SVR | gjection (ac) (SVR = 20 log (1 Vb-p/Nop-p)) 50 40 40 dB

" See also Power derating p. 13. Max output power on output 2 and 3 jointly is min 10 W
" liim on each output is set by the total load

Miscellaneous
Characteristics Conditions min typ max Unit
n Efficiency lo=lonom, Vi =26V 80 82 %
Py Power dissipation lo=lpnom 3.3 w
10 EN/LZT 146 24 R1A (Replaces EN/LZT 137 01 R3) © Ericsson Microelectronics AB, June 2000
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PKC 2135 PI

Tc=0...495°C, V| = 18...

36V unless otherwise specified. lo1nom = 2.0A, lo2nom = 0.2A, losnom = 0.5A

Output
Output 1 Output 2 Output 3
Characteristics Conditions Unit
min typ max | min typ max | min typ max
Output voltage initial .
Voi setting and accuracy Tc =+25°C, lo =lonom, Vi =26 V 5.03 5.06 5.10 |{11.90 12.10 12.30 | -4.99 -5.06 -5.14 \"
Output voltage lo=0.1... 1.0 x Ignom, lg2, 3=Ignom
Vo tolerance band and long term drift 4.90 525 11152 12.36 | 4.75 525 v
Idling voltage lo=0A 5.25 15.00 16.00 6.00 6.50 Vv
Line regulation lo=lpnom 90 336 110 mV
. lo1=0.1... 1.0 x Ignom, lo2, 3 = lonom,
Load regulation Vi= 26V 190 mV
Load transient
ter recovery time lo=0.1... 1.0 x lonom, V{ =26V 100 200 100 us
load step = 80% of Ionom
di +250 +600 +250 mV
Vir Load transient voltage gt <1A/us
-250 -600 -250 mV
Short term drift t = 0...10 minutes -15 mV
Teoeff | Temperature coefficient | |o=lgnom, T < Tg max -0.5 -1.0 -0.5 mV/°C
tr Ramp-up time lo= 0.1... 0.9x\o 20 20 20 ms
0.1... 1.0 x lonom,| From \}
ts Start-up time Vi=26V connection to 30 30 30 ms
Vo: 0.9 x VOi
lo Output current 0 3.0 0 0.6 0 1.0 A
Pomax | Max total output power min 15 w
li Current limiting Tc <Tg max min 1.02 x Pomax™
fim threshold c=’c ’ °
lsc Short curcuit current Vo=0.2... 0.5V, Ta=25°C Hick-up <0.5 <0.5 <0.5 A
20 Hz... 5 MHz 100 110 100 | mVpp
\pac | Output ripple & noice lo=lonom DC... 50 MHz 130 150 120 mVp-p
1 MHz bandwidth 40 40 35 mMVims
Supply voltage f =100 Hz sine wave, 1V\b-p, V, = 26 V
SVR rejection (ac) (SVR =20 log (1 Vo-p/Vop-p)) 50 43 50 dB
" See also Power derating p. 13. Max output power on output 2 and 3 jointly is min 10 W
“ liim on each output is set by the total load
Miscellaneous
Characteristics Conditions min typ max Unit
n Efficiency lo=lonom, V=26V 79.5 81 %
Py Power dissipation lo=lgnom 3.5 w
EN/LZT 146 24 R1A (Replaces EN/LZT 137 01 R3) © Ericsson Microelectronics AB, June 2000 11
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PKC 2111 PI
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PKC 2131 PI

Efficiency (typ)

Max output current

Power derating
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EMC Specifications

The PKC power module is mounted on a double sided printed
circuit board (PB) with groundplane during EMC measurements.
The fundamental switching frequency is 300 kHz + 15%

@ Io = Io max 0f 10 nom

Conducted EMI (input terminals)

Operating information

Remote Control (RC)

Turn-on or turn-off can be realized by using the RC-pin. Normal
operation is achieved if pin 1 is open (NC). If pin 1 is connected
to pin 3 the PKC DC/DC power module turns off. To ensure safe
turn-off the voltage difference between pin 1 and 3 shall be less
than 1.8 V. RC is TTL open collector compatible (see fig. 1). Pin

— — — 22B_3F

PKC series typical conducted EMI performance

Test set up

3 8
Input A
DC supply | 50 pH/
o—— 50Q 4 9
Network 1m
+—>r
OJ
Spectrum
analyzer

C = 4.7 pF electrolytic to prevent oscillations on supply mains

1 is an output and no current should be driven into pin 1. Use a
diode if necessary e.g. totem pole TTL logic. The internal pull-up
resistance is 15 k'W.

+V)
X PKC
Y RC
oy in1
TTL — (pin 1)
Control
logic
-In
_ (pin3)
—
Fig. 1

Input and Output Impedance

Both the source impedance of the power feeding and the load
impedance will interact with the impedance of the DC/DC power
module.

It is most important to have the ratio between L and C as low as
possible, i.e. a low characteristic impedance, both at the input
and output, as the power modules have a low energy storage capa-
bility.

A capacitive compensation is necessary if the source or load in-
ductance is larger than 10 pH. Use wet electrolytic capacitors.
Their equivalent series resistance together with the capacitance
acts as a lossless damping filter. Suitable capacitor values are in
the range10-100 pE.

The PKC meets class A in VDE 0871/0878, FCC Part 15], and
CISPR 22 (EN 55022).

Radiated EMI

To minimize radiation it is recommended to have a ground or
earth plane in the printed board (PB).

Output Ripple & Noise (Voac)

Output ripple & noise is measured at the output terminals with a
50 MHz oscilloscope and a true rms DVM (crest factor >4.5).
The oscilloscope's input impedance should be adapted to the
impedance of the coax cable and the output terminal connection
should have a minimum ground wire loop.

14

+Vo (pin 9)0
RC (pin 1)
-Vo (pin 8) o =V (pin 3)
Fig. 2
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