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ePIC fTOF Analog + Digital power

L) [ — . ,
conversion & regulatlon +15VIN Power consumption based on 32x32 ch. EICROC S
~1.2mW/ch => 1.0W V,,, 200mW V,; +5.0%
Input Fuse V DGND
+15VDC TO POWER BOARD, 1.5A : s
! LDO require sufficient copper VDD Analog power plane #1 => 1.2V, 4.0W (~3.5A)
area on top/ bottom layers &
thermal vias, top mount (1.44W)
VTRX TX 2V5 15V:2.5V 1V2A (4A)
POWER PCB 33W (75%eff.) LDO (60mA) Module #1
: LT3042 (0.80W) T CelliE
1.30W TOTAL Rating
VCC Analog 1 VTRX RX 2V5 15V : 2.5V
bPOL48V DC|DC LDO (40mA) 1V2A (4A) > VDD Digital power plane #1 => 1.2V, 1.0W (1.2A) —>
15V\y : 1.2Vgyr LT3042 (0.50W)
L T VDD Analog power plane #1 => 1.2V, 4.0W (~3.5A)
1V2A (4A)
3d order filter: coilcraft I,
. . Module #2
VCC Analog 2 choke PN: 15155Q-47N 3l
bPOL48V DC|DC '
15V, : 1 zvI L» GBT I I I I
IN = 2-&Yout »  SERDES PWR ENABLE
11W rated < 1V2 (800mA) OUT (EN) > VDD Digital power plane #1 => 1.2V, 1.0W (1.2A) —>
i
3 v
o
>
i
VTRx+
el e | ol e
Igita “| 2vsRx40mA |__g svsRx |
bPOL48V DC|DC SVETX 60mA + : Module #3
15V, : 1.2Vgp
11W rated * I I I I
+ - > VDD Digital power plane #1 => 1.2V, 1.0W (1.2A) —
RDO PCB /V

Smaller chokes for digital power: + AGND \1/ DGND
Allied choke PN: SMAC30-7-RC 2



Powering for the 6X and 7x service hybrids
Scenario where ASIC power is 1.2W

» VA
bPOL48V Al 1V2A @7.2A 1w MODULE #1
RATED 11W g
> VA
1V2A @7.2A ‘ MODULE #2
bPOL4SV A2 » VD
» VA
MODULE #3
1V2D @5A >/ vD
bPOL48V D1 @
> VA
PB-A RDO 1V2D 1A MODULE #7
> RDO > Vo
bPOL4SV A1 1V2A @7.2A | o
MODULE #4
VD
bPOLASV A2 1V2A @3.2A Joa
MODULE #5
»| vD
1V2D @3A
bPOL48V D1 o va
MODULE #6
» VD
PB-B

NOTE: each bPOL48V power regulator:

oo . For 6x module configuration: MODULE #7 is removed
specified for 8A continuous load



+15VIN @

bPOL48V A
RATED 1.2V
11W rated

v

bPOL48V B
RATED 1.2V
11w

v

+15VIN @

bPOL48V C
RATED 1.2V
11w

v

bPOL48V A
RATED 1.2V
11w

v

bPOL48V B
RATED 1.2V
11w

v

bPOL48V C
RATED 1.2V
11w

v

——IGRE—| VA

MODULE #1
——ISEN— Vo 4x EICROC
—— AT VA

MODULE #2
e LC FILTER e V) 4x EICROC
———— REE—| va

MODULE #3
—IREN—| Vo 4x EICROC
— NSEEE ) va

MODULE #4
e LC FILTER e AV 4x EICROC
e LCFILTER e AV

MODULE #5
—— | Vo 4x EICROC
e  LC FILTER SRV

MODULE #6
e LCFILTER s V) 4X EICROC
——IREN | va

MODULE #7

m VD 4x EICROC

Six & Seven Service Hybrids Powering Options if ASCI Power exceeds 1W (~2W / ASIC Total V, s+ Vps)

Scenario where each EICROC is 1.5mW/ channel or
1.5W/ ASIC

Each module is ~8.0W with 75% power efficiency
RDO power ~ 1.6W

So, one bPOL48V will have: 10.7W

=>6.4W ALG, 1.6W DIG

For 7X modules we have 44.8W ALG, 11.2W DIG

ADD 1.6W for RDO DIG

Then we have 12.8W DIG

Need additional power for #7 service hybrid.
Possibly we need a power board with 4x
bPOL48V

Increase power board size from 103mm x 22mm
to 140mm x 22mm with 3x Samtec power
connectors.



DRAFT

LT3042 junction temperature from table #4

Thermal resistance table form manufacturers data sheet
(calculated from data sheet) for 60mA load (VTRX TX)

20z copper on top plane and no thermal vias

4 layer PCB
lout Vin Vout IGND Power Diss. °C/W Timax
0.06 15.00  2.50 6.00E-03 0.84 33 112.72 Table 4. Measured Thermal Resistance for MSOP Package
MSOP junction temperature with 1000mm? top copper plane: TABLE 4 => COPPER AREA THERMAL
4 layers, 20z copper (60mA) TOP SIDE* BOTTOM SIDE | BOARD AREA | RESISTANCE
2500mm? 2500mm? 2500mm? 33°C/W
1000mm? 2500mm? 2500mm? 33°C/W
225mm? 2500mm2 2500mm2 34°C/W
2 2 2 o
lout Vin Vout  IGND  Power Diss. °C/W TIMAX 100mm 2500mm 2500mm 35°C/W
0.10 15.00  2.50 6.00E-03 1.34 33 129.22 *Device is mounted on topside

MSOP junction temperature with 1000mm? top copper plane: TABLE 4 =>

4 layers, 20z copper (100mA) Tables 3and 4 listthermal resistance as a function of copper

area on a fixed board size. All measurements were taken
in still air on a 4 layer FR-4 board with 10z solid internal

For continuous normal load conditions, do not exceed the maximum junction temperature, planes and 20z lefbDﬂDI’ﬂ D|E{FIES with a TDt§| []DEU’Id thick-
(125°C for E-, I-grades and 150°C for H-, MP-grades). ness of 1.6mm. The four layers were electrically isolated

with no thermal vias present. PCB layers, copper weight,



LT3042 W/ 15Vin : 1.2Vout @60mA load

Junction temperature @ 0.84W 30°C ambient

FCB Dimensions

W

L 50 aat)
W B0 P
106 °C

Junction Temperature

FCB Layers

Murnber of Laysre:
Moiterial
Copper

FR-4[Pre-preg
Copper
FR-4{Pre-preg
Copper
FR-4[Pre-preg
Copper
FR-4fPre-preg
Copper

FR-4Pre-preg

gl °Cfw
Junctionto ambient
Thermal Resistance

Thickness [rm)

0.o7 25
015

0.035 &0
016

0.035 18]
0.6

0.035 18]
016

0.035 g0
0I5

0.07 B0

Dissipation from PCE surface

Dizsipotion from device top

% Coverage @

fa

0.835w
0.00472w

6Layer 1mm thick PCB with 1000mm? top copper plane, no thermal vias

1oz copper

84mW power dissipation (as per data sheet with 60mA Ioad)

FCB Dimensions FCB Layers

IQL-I MUrmer of Loy ers:

rartericl
L
Copper
FR-4[Pre- pre:
L 5O P ez
Copper
W B0 [atian]

FR-4fPre-pren
Copper
FR-4fPre-pren
Copper
FR-4{Pre-preg
Copper

FR-4/Pre-preg

51.7 °C/wW
Juncticn to Ambient
Thermal Resistance

734°C

Junction Temperature

Same PCB but with thermal vias

Thickness [mim)] % Covernge @
0.07 25

015 =
0.035 50

06 =
0.035 50

06 =
0.035 50

06 -
0.035 50

015 =
0.07 &0

Dizsipation from PCB surface !

Dizsipation from device top :

thermal vias

IIIIHIHIII'

0.837w
0.00253wW



LT3042 W/ 15Vin : 1.2Vout @100mA load (VTRX 1V2TX + 1V2RX) 30°C ambient

PCE Dimensicns

W
L
L B0 mm
W 80 ininy]

103 °C

Junction Ternperature

FCE Layers

Murnber of Lc:}rers:

bActericl Thickness [rmm] % Covercge €

Copper 0oy 5
FR-4/Pre-preg 018

Copper 0035 &0
FR-4/Pre-preg 016

Copper 0035 a0
FR-4/Pre-preg 016

Copper 0.035 &0
FR-4/Pre-preg A

Copper 0.035 &0
FR-4/Pre-preg o5

Dissipotion from PCB sufoce
50.8 °C /W P

Digsipotion frorm device top
Junction to Amdient

Therrmdl Registoance

Device

I B

L]

5

b

144w
0.0047 w



Power Board Footprint

N\

Custom wound 300nH inductor &
Solenoid wound, anti-parallel

DC losses ~ 400mW @ 8A DC

Inductor height ~6.0mm

Connector Samtec: UMPT-07-01.5-G-V-S-W-TR

RDO side => UMPS-07-05.5-G-V-S-W-TR

J1 PIN-1
Samtec power report

Reference page 7 for 30°C rise and 4 pins carrying power.

Mounting cutouts for #2 screws x6

|

103mm x 22mm service hybrid power board

S J2 PIN-1
6x Layers, 93.0 mil thick

Single side components

Bottom copper to cooling plate

JAND JA N AN
UVI28 /16GB



https://suddendocs.samtec.com/testreports/2501772_power_report_rev_2_pwr.pdf?_gl=1*8r3avi*_gcl_aw*R0NMLjE3Mzk1NDgxNTMuQ2p3S0NBaUE4THU5QmhBOEVpd0FhZzE2YnpGQjVpY0RnYl9JcTlOVDVfOG9iZVg3TmhvVVlyaU1RZHdZandjcDRDQ045ZFRUWGZCYzl4b0NsNmdRQXZEX0J3RQ..*_gcl_au*MTQxODI1NjY5Ny4xNzM5Mzg5NTA0*_ga*ODg1OTY4MzAwLjE3MzkzODk1MDU.*_ga_3KFNZC07WW*MTczOTU0ODE1Mi40LjEuMTczOTU0ODg5OS42MC4wLjA.

LC filter for input power to ASIC modules

Murata: NFM31KC104R1H3L
SMD1206: 6A DC

Out to ASIC Module

47n

Coilcraft PN:
1515SQ-47N

C1 and C2: Ceramic
C3: feedthrough PN:NFM31KC104R1H3L

NOTE: choke for digital power rail use: Coilcraft 15155Q-47N-J-E-C

choke for analog power rail use: Coilcraft 1111SQ-47N-J-E-C



LC filter simulation report

V(n003)

. 1bﬂkHz
Bode plot for third order butterworth LC filter, ~800kHz cut off frequency

V(n001) V(n003)

Frequency domain for third order butterworth LC filter, ~800kHz cut off frequency (green trace is switching noise, white trace is Vout )
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