TELCODIUM

POWER SUPPLY TECHNOLOGY

High-Efficiency MODULE Carrier Board
TD-DEV-500-12V Technical Specification

FEATURES

* Low profile 1U, 500W power supply
* High efficiency power supply

* Fully integrated with CPU control

* PMBus interface

* Voltage and current monitoring

PRODUCT OVERVIEW

The Telcodium HEM Module Development board
is used to test the TD HEM modules. This board is used
to develop a 12V output with a 42Amp power supply with
PMBUS interface, input and output current, voltage sense,
including monitoring and logging include the schematic,

gerber files and BOM for the carrier board.

APPLICATIONS

* Power supply design using HEM module from Telcodium

* High efficiency equipment design

 High end power supply with PMBUS interface
» Ready for production power supply design

e 100W - 500W
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SECTION DESCRIPTION

e AC Input EMC Section
* |deal diode

e PFC Module

e LLC Module

e CPU Module

* Nonisolated 12V

* Early Power 5.0V

e Ext12C

e Temp Sensor

* AC Input current sensor
* AC Input Voltage

e DC Output Current

e Bulk Capacitor

e FAN

Preliminary and subject to change without notice

AC inlet connector type 3 emi filter
TD-DIODE_1000

TD-PFC-500

TD-LLC-500-12V

TD-CPU-192

Local 12V DC-DC, none isolated

External 5.0V at 2.5A, DC output voltage

External I2C interface, 5.0V

Two section input and output temperature sensor
AC isolated current sensor (Need TD CPU Module)
AC isolated voltage sensor (Need TD CPU Module)
Output 12V current sensor (Need TD CPU Module)
330uf, 450V bulk capacitor for 500W, design

Fan connector with tach and pwm (Need TD CPU Module)
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Figure 4.

AC INPUT DESCRIPTION

* Fuse for 500W design min 8A,

* Trace width on AC line, 100mils, (2.54mmm), Earth

Ground

plating 1.50z (53um) for the top and bottom
¢ Trace spacing for High voltage trace
125mils (3.175mm)
e X Cap and Y Cap capacitors need to be used
e Inductor needs to have a min current
rating of 8A,

Bortom view

AC Line 100mils
{2.54mmj}
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_ =y CURRENT SENSE
Figure 5. 0
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TD PFC Module

Trace width 80mils{2mm)

Creepage 30mils{0.76mm)

_ TD Ideal Diode Module
Figure 6.

TD IDEALDIODE MODULE

e AC_LINE from EMI filter to Pin 2

e AC_NEUTRAL from EMI filter to Pin 3

e VCC_DC_HV rectified DC output

e AGND ground reference for High voltage section

e VCC_CCP, from local DC-DC module (see figure 11)

e Direct connection between TD PFC Module and TD Ideal Diode

¢ Add creepage of 30mils(0.76mm), cnc cutout between the pad for proper insulation
e AC_LINE,AC_NEUTRAL,VCC_DC_HV, AGND trace width 80mls (2mm)

e VCC_CCP, from PFC module trace width min 15mils (0.038mm) (see figure 11)
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Capacitor and Module short
Capacitor rating 450V min®

Copper Pour or
Trace width of 100mils
{2.54mm} to reduce
inductance
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Copper pour
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Figure 8.

TD PFC MODULE « ENA_LLC (PFC), same enable for LLC and PFC

e \VCC_3V3_CPU, local isolated 3.3Vdc

e AC_LINE from ideal diode Pin A2 e GND (C6) isolated GND
e AC_NEUTRAL from ideal diode to Pin A3 (DO NOT CONNECT TO AGND)
e VCC_DC_HV rectified DC input Pin A1 e Minimum bulk Capacitor sized for 20ms
e AGND ground reference for High voltage hold time at 500W are 330uf, 450V,

section A4,B7,B8 and C2 e Maximum current at 500W, 390Vdc, 1.28A,
e VCC_CCP, from local DC-DC module (see figure 11) » Keep trace length between TD PFC Module and
e VCC_POS, 390Vdc output to ideal diode Bulk Capacitor, short to reduce inductance,
* Bulk capacitor B1,2,3 and B5,6,7 (see layout) » Keep good clearance between trace Pin C1,2,3
e VCC_LNK input (From local DC-DC) and C4,5,6 (min 100mil), (2.54mm)
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Figure 10.

TD LLC MODULE

» VCC_POS (390Vdc) from TD PFC Pin A1,2,3 * Keep out are between high voltage and
e AGND ground reference for High voltage section A5,6,7 low voltage min 100mils (2.54mm)
e VCC_LNK ,input (From local DC-DC) (see figure 11)  GND output and 12V need to have enough
* B15 ENA_LLC (PFC), same enable for LLC and PFC copper area for 42A
* B16 VCC_3V3_CPU, local isolated 3.3Vdc » AGND use copper pour to reduce inductance
¢ B1,B14 Main output 12Vdc, isolated * Local DC-DC (see figure 13)
¢ B17,B30, GND isolated
(DO NOT CONNECT TO AGND)
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Figure 11.

0K,
1% 0883
AT DD=F0D
i
EP
SRt 0F 2 B2 7 *| Bhwsee
TR 2 W 03 v Al ST S00023 IEn
Cor 083 <" 4 Cor, BH05 e T G MUET4E0 l's) VO e
1500-90008 150000185 33 'l
[T:d e [E] Joadonr |
g g - AW L] L]
X LD A08H UFSPLTP
ATE 8 0w ST ® K Er o0
il A 100903 1% 450030185
CARI00G-TL [es . ATO0-80208 ch
430080155 - E = 100yF Bl 1M 0 hF
WISPLTR -Ts.ﬁ'f Fo) 1 0603 S -20e80%
AT 800123 Mun Eldirn 470030094 Car. 0803
« 1 1S00-H0T TEO0-HyE
o o8 1ELTIG
* T SNT
- B0T-23
| AB00-0ETY
A
Figure 12. .
Copper pour  Inductor L3 Capacitor (35

LOCAL DC-DC

e Add 30mils (0.76mm) creepage
e Add copper pour to reduce
inductance on Pin 5to 8
e Follow the spacing and
parts position to avoid noise

AGND )
Green Ling
Bottom Side
VOC_Sv_EARLY VeC_Wa_oPu
P AR 3'?“' COPPER AREA THERMAL RESISTANCE
VIN 333: i TOPSIDE* BACKSIDE BOARD AREA |(JUNCTION-TO-AMBIENT)
o 2 | B 2500 Sq. mm | 2500 Sq. mm | 2500 Sq. mm 45°CW
?:. u;g‘ 2 ;?;L?:Tz: § Y ;5;; ::5: 1z?g‘ 1000 Sq. mm | 2500 Sq. mm | 2500 Sg. mm 45°CW
ey e SR AN 225 8g. mm | 2500 Sq. mm | 2500 Sq. mm 53°CW
o - 100 Sq. mm | 2500 Sg. mm | 2500 Sq. mm 59°C/W
BI1 2K 1000 59. mm | 1000 Sq. mm | 1000 Sq. mm 52°CW
Hoowon 1000 Sq. mm | 0 1000 Sg. mm 55°CIW

Figure 13.

¢ |solated side 5.0V to 3.3V DC-DC

Preliminary and subject to change without notice
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v Use enough copper pour to reduce heat
and loss for TD CPU 200mA (max) at 3.3V
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Figure 14.
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Figure 15. freeage

EARLY POWER 5.0V

v To avoid any noise issue follow this placement
or refer to Power Integration InnoSwitch INN2005K
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Figure 16.
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Figure 17.

CURRENT SENSE AND 12V MAIN OUTPUT FILTERING

e Qutput filter for the Main 12V use C40,41,45 and 46 with Choke inductor L4
e Current sense use R23 at 0.000250hms and U5 for the voltage sense
¢ Routing of R18 and R19 are critical for noise see layout figure 17
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Figure 18.

OUTPUT CURRENT SENSE LAYOUT

e Current sense layout keep all the parts * Route in differential the sense signal from the resistor R23
on the same layer * Route without any via the current sense
* Reduce signal trace length at min to avoid noise output signal U5 pin 6
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Routing trace
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Figure 19.

AC INPUT CURRENT SENSE
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Figure 20.
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Figure 21.

AC INTPUT CURRENT SENSE POWER SUPPLY
Cap drop design

* Blocking capacitor C28 needs to be X rated

* Keep clearance at 100mils (2.54mm

» Signal input and output of U9 needs to be routed in differential mode
 Keep insulation at min 100mils (2.54mm)

e Minimal trace routing 10mils (0.0254mm)

Preliminary and subject to change without notice  www.telcodium.com  ©2017 TELCODIUM INC. 11
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PCB SPECIFICATION

e Plating 1.50z (53um) final “0.50z (18um)+ 1oz (35um) plating” e Silkscreen: White

e Total copper Thickness 2.1mils (53um) * Plating: Emersion gold

e TD DEV board, 2 layers e Minimal drill size: 10-24

e Thickness: 62 mils e Trace width minimal: 10mils (0.0254mm)
* Material: FR4 for 1.5 oz plating

e Solder mask: Green

PCB TRACE TEMPERATURE RISE AND

CURENT CAPACITY (For reference)

e 100mils (2.54mm) trace width, 39.6F (22C) Ambient, * Conductor Current: 6.04A
200kHz Freq * Voltage Drop:0.0218V / 1000mils (25.4mm)
* Power dissipation: 0.13W e Max temperature rise 111F (44C)

¢ Conductor DC resistance: 0.003610hms
IPC-2152 (no plane)

POWER SUPPLY DESIGN SERVICES AVAILABLE

If you would prefer us to design your next power supply using Telcodium High-Efficiency modules
please contact us: info@telcodium.com

HEADQUARTERS

TELCODIUM INC.

91 De la Barre,
Boucherville, Quebec
Canada J4B 2X6

Telephone: 1 450-274-6170 High-Efficiency Power Modules
info@telcodium.com AC Power Supplies

www.telcodium.com DC Power Supplies
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