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Vorführender
Präsentationsnotizen
My name is Reinhard Meschenmoser from Mescheltana GmbH. 
My company supports customer electronic development teams with knowledge in the area of analog electronics.
I would like to tell you about development of a “Printed board for the layout of electronic circuits”.
The detailed description of the board you can find on my homepage. 


mailto:analog@mescheltana.de
http://www.mescheltana.de/

Printed board for the layout of electronic circuits
Motivation:

> Available printed boards for prototyping:
- Wired connection components < -> SMD connection components

Restrictions of these solutions:

> Impossible to fulfill EMC and thermal considerations
> Impossible to use individual component footprints
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Vorführender
Präsentationsnotizen
Some solutions are well-known for building a prototype without designing an individual layout.
For wired components boards with arrays of holes are available.
For SMD components boards with arrays of pads are available.
What are the restrictions of these boards ?
It is not possible to fulfill electromagnetic and thermal considerations.
It is not possible to use individual component footprints.
An example is this component with an exposed PAD



Printed board for the layout of electronic circuits
6 Layers are the minimum for fulfilling all EMC:
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Vorführender
Präsentationsnotizen
6 Layers are the minimum for fulfilling all electromagnetic compatibility (EMC)
The top layer is used for routing and for mounting the majority of the components. The dielectric below layer1 is very thin. Therefore each electric line on top has a direct counterpart on the gnd plane. That reduces the radiation from, into and between the routing lines.
VCC on layer3 is even separated from the ground plane with a thin dielectric. 
The dielectric below vcc gives the board the mechanical stability. 
Layer4 – layer6 are symmetrical to layer1 – layer3. VCC2 on layer4 is used for additional supply voltages. GND2 on layer 5 is identical with layer2. The bottom layer6 is used for routing and for mounting decoupling components. 
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Vorführender
Präsentationsnotizen
The block diagram shows a large connector on the left side for the adaption with a test fixture. Some small connector footprints on the board could be used for wired interconnection on the board or for mounting plugs with a 1 mm pitch. 
The board should be supplied with +5 V. The internal power supply delivers output voltages +5 V, +3.3 V, -3.3 V, +1.65 V, 24 V. 
The optoelectronic block contains a receiver and a transmitter for free space data transmission at 850 nm.
The HF block contains 3 independent preamplifiers and a 1 W power amplifier. They are usable up to 1 MHz.
The single filter block contains 4 independent stages of low pass filters and 2 independent stages of high pass filters. Each stage represents a 2nd order filter with an operational amplifier. The amplifiers work with a +3.3 V supply and a +1.65 V reference.
The double filter block is identical, but uses operational amplifiers with +-3.3 V supply. These amplifiers produce less noise and are suitable for higher frequencies.
The single – differential block contains stages for the conversion of a differential signal to ground reference and the conversion of ground reference to differential and an amplifier with differential input and output. These stages use a +3.3 V supply.
The single – miscellaneous block contains an active rectifier, power amplifiers up to 300 mA output, a voltage reference and a hall sensor. A small area for individual smd circuitry is integrated in this block.
The magnetic block contains a printed Rogowski coil for the isolated measurement of AC currents and a low noise amplifier.
The digital block contains footprints for simple digital CMOS components and a footprint for the microcontroller STM32L. The microcontroller has several A/D inputs and I2C and UART interfaces. Ask me for information about a discovery kit. The digital block has a micro USB connector with an interface circuit. The whole board could even be powered by USB.
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Top layer and ground (layer 2 and 5)
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Vorführender
Präsentationsnotizen
The structure of the ground plane is very similar to the block diagram. 
The input power goes to the central power supply block. The generated voltages go to the central power – gnd node. From this node all other nodes are individually supplied with the required voltages. 
For each block interface connections to the central connector are available. The related ground is individually connected to the area of the related block.
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Photo of the partly mounted board:
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Vorführender
Präsentationsnotizen
On the photo you see areas where no components are mounted. For example these are the components that are responsible for the frequency response of the filters. These components could be calculated within Orcad by PSpice. 
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Circuit of the PSpice simulation:
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Copy and paste the GND 0 circle in
order to connect the Analog GHD to the
apprepriate wires in your circuit.
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Vorführender
Präsentationsnotizen
The circuit of the PSpice low pass filter simulation has three MAX9632 Opamps. Each realizes a 2nd order low pass filter. The Spice model from the manufacturer is used for the simulation.
The coefficients and formulas are copied from the referenced book in parameters. They realized a 6nd order bessel filter. I recommend to test the calculations even in Excel. 
V1 and V2 are used for the two types of simulation. 
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Frequency simulation:

** Profile: "MRK9632-max9632 bode" [ di\caduseribessel lp\neubessel lp-pspicefiles\max2632\max2632 bode.sim ]
Dats/Time run: 04/07/16 15:17:43 Temperature: 27.0

(A] max9e3? bede.dat (active]

o DE(V{cut)/Viin))

0+ ]
100KHz 300KHz 1.0MHz 3.0MH=z 10MHz
o SQRT (V{CNCISE] )
Freguancy
Date: April 07, 2016 Page 1 Time: 15:18:45
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Vorführender
Präsentationsnotizen
The frequency simulation shows the amplitude with the edge frequency of 1 MHz, the phase and the noise.
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Vorführender
Präsentationsnotizen
The time simulation shows the input square signal of 125 kHz and the output signal. Below you see the enlarged detail of the output.
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Finally:

> My offer to customers:
. Sale of the unmounted board
» Sale a partly mounted version of the board
- Individual configuration to customer requirements
« Use of parts and concepts as a base for individual developments

> Evaluation the whole schematics:
http://www.mescheltana.de/LABORKARTES3 link.pdf

> Reference:
- [1] Tietze, U., Schenk, C., & Gamm, E. (2009). Halbleiter-
Schaltungstechnik. Erlangen und Minchen: Springer.

Questions ?
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Vorführender
Präsentationsnotizen
What can I do for a customer ?
I can sell the unmounted board.
I can sell a partly mounted board based on simulations for individual customer requirements.
I can use parts and concepts as a base for individual developments.

http://www.mescheltana.de/LABORKARTE3_link.pdf

Printed board for the layout of electronic circuits

>Backup
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Spice model of the max9632:

(& o O—O—- - O—-‘"‘O—-""'

in+ in- shdn
Num=1 mrr--z Mum=i  Num=4 Nul‘1'5 Num=6
e T EARATO
put ﬁ__-:srsnsr @TSA1AT g ih
-
wmi Amé W hat
M=1 _M=1 M=1

.
rAT54361 TSI
Fl2BH=(1"_w1}_v2
cl)=
- . Cpoa[i]=
# hs?
_M=1
BT S44811 nBT53E901
-‘3?5?? 9 VillseDef VilkerDef
d w_vich v
W _Tran= W Tran=
= n e
|"'|'5. |'£’h 157 343751
tU;c‘ Dl VillseDel
I_ib1 L sr w_vicl
L Tan= |_Tran= W _Tran=
e WTEITI1 *
W GALRKRE 9T M—é‘ # “ POTSITES e
R R
| lern e v il
AT IR |— 5615418003 [‘ ST 0R04e-000 = 00000+ 011
REAAA [aTS404T !‘]?i& ﬂ [AT52953 ri27aF§ 975192 ' il I [eT54047 il " AA jn*
R R
s sl @_cem c e . m
R=1kOhm R=1 =16 mE G=16 mF R=5.000000e + 011
EEAAA— EAAN—ITIITES prane  [OTSS29T  CORNABLYTT  ECamAeIT
R R R X R
o r_pm r_med g
R=5237426e+002 R=1 R=1.333332e +006 R=1.0522T4e+007
23 ;I NOTEITIS naTaied ALAAA [ATO4EEL H\ ‘Iﬂ' A n
o J R R
o ost r_rem r_rom rehon
s R=1MOhm R= 1.5 0e + (5 R=10K KOk

wee TP 8 prof9752921
= - 4 Diode Diode
o_d4 d_ds1
. Model=gindemaern el
e_eh
.0=0 1.0 1100 e Parne
§2,0]7E1.TA5084m 1) [2,0]5(-1.91208Te008"_v1)  F2H{1e6"_vi)}_vE Scsles
g o= cli= -
Court[1]= Cpont[1]= Cportli]= _Ir:_':“?";'
Tilse=
[i975279s Made=nonlinear Made=nonlinear
e
b NETSAAES [ET5I217
2P =p02P =p02P “”ﬂ“ +
4_g gshidn2 o9 Diede Jode
11,00 11,0=0 11,0=0 o_d6 o o8
I2,0i=(-1.0000000 003" 1) E2,0]=(-B821048u"_v1) u cu {-17_1) Model=dindemacr Mptei=dipdemacro
o o Peen= fren=
Cpor[1)= Cwn[l]— Feriph= Fariph=
Seale= Seale=
Region= Region=
Temp= Ternp=
PATSITO0 THsas THsa=
" Made=nonlinear Mode=nonlinear
D02
s SO0z
.00 T EﬁT“I’I Bl a7 ae . osesd
120 FIA 01"l Diode Diode
= o_os dshon
Cpon(1]= Mudel=dindemacm Modei=derner
Area™
Periph=
Sale=
Region=
TEmp
Thise=

S0P S00IP S002P
e el e_eshn .44

1[1.0]=0 1160 1[1.0)=0
Fi2,0]=-1e5"_vil_2 Fl2,00={165"_v1}_v2 12,0]={7. BB 50Ee-006"_1)
= clt= C

Cpon[1)=

Cpol]=

PATE43E o752
x e

SDD2P
4.

I[1.0=0
I2,H=0-1* 1)
Cl=

Cpor1)=

S0P
a_gpsl
11,0}
12,0}
L=

Cpon[1)=

000000007 1)

Mescheltana GmbH, Reinhard Meschenmoser, www.mescheltana.de

neTEI3T

W—'

Mode=nonlinear

r‘JTw‘ 5 0785113
Diode
d_dst

rlffu? Y1y

Diode
d_ds2

Mode=nonlinear

il Dl N9TEIR4E

Area

Perpl=

Scale=

Regon=

Termips

THse=
Mode=nonlinenr

ITEI845

Diode

o_d3
Modei=dissemacro
s

Pedph=

Scale=

Regio=

Temp=

Triza=
Mode=nonines

Mode=nonlinear

u\g?u‘ 1

o_dz2
Model=dindematrs
Aree=

Feriph=

Secalp=

Region=

Temp=

Thse=
Mode=nonlinear

Mode=nonlinear

==

Elode_Mode
diogemacre
o= By Vs
Rs= lbv=1e-10  Fosw=
Gleak=  Now=0L.0M  AllowScaling=no
N=0.0H Trom=27
M= Tris
xE
Eg=
AllParams=
= Gleaksw =
kneit= His
= o=
HN= Claw=
ki= Maw=
Visw=
Fraw=
Allow Sealing=no
Thom=27
Trises
Rli=
AllFarams=




Printed board for the layout of electronic circuits
Excel calculation of the components:

Bessel Filter 6th Order from Tietze-Schenk:

al= 1,2217

a2= 0,9686

a3= 0,5131

bl= 0,3887

b2= 0,3505

h3= 0,2756

fg= 1,00E+06 wg= 1,26E+07

AD= -2

Cl= 2,70E-10 zCl= 294,73
C2= 1,00E-0%9 C2ref= 8,44E-10 zC2= 79,58
C3= 2,70E-10 zC3= 294,73
C4= 1,50E-09 Caref= 1,21E-09 zC4= 53,05
C5= 1,00E-10 zC5= 785,77
Ce= 1,50E-09 Céref= 1,26E-09 zC6= 53,05
R1= 108,88

R2= 217,76

R3= 56,45

R4= 112,89

R5= 121,85

R6= 243,70
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