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Impedance calculations for the MROD-X1 PCB

12 layers

PCB 1,6 mm (1600 pm)

Cu 35 um (= 1,38 1)

Prepreg thickness: (1600 um - 12 * 35 um)/ (12 -1) = 107,3 um
er = 4.2 (mean between glass fiber er = 6.1 and resin er = 3.2 ; see:
http://www.polarinstruments.com/support/cits/AP148.html)

signal 50 Q: 67 (49,5 Q, figure 1)

power

signal 50 Q: 3t (impractical, figure 1)

ground

signal 50 Q: 5t (48,5 Q, figure 1, 2)

signal 100 Q diff: 5t-61-57 (93.9 Q, figure 1,2)/ 50 Q : 8 7 (53,8 Q, figure 3)
signal 100 Q diff: 5t-61-57 (93.9 Q, figure 2) /50 Q2 : 8 1 (53,8 Q, figure 3)
signal 50 Q: 5t (48,5 Q, figure 2)

ground

10. signal 50 Q: 3t (impractical)

11. power

12. signal 50 Q: 61 (49,5 Q)
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MGC File Geometries Setup Setup Placement Setup Routing Setup Hispeed Check Report Properties View Help  Support
Calculate Electrical Properties

Electrical class: DAISY_CHAIN Net Type Rule [[DEFAULT_HET_T¥PE |

- Setup Flec dass...
Impedance {ohms}) Voltage swing (volts} 1
Max. Crosstalk (volts) 1] Rise time (ns) 1 3elect Elec Class...
physical layer trace T-T tpd 20 diffpair crosstalk parallel
layer thickness width spacing ps/length ohns Zo ahms  wolts length
TOP_INSULATOR 0.05

0.

INSULATOR 1 0.107
PHYSICAL_2 0.035 Power
INSULATOR 2 0.107
PHYSICAL_3 0.035 0.076 0.127 6.84 47.2 83.9 0.000739 1
INSULATOR_3 0.107
PHYSICGAL_4 0.035 Power
INSULATOER_4 0.107
PHYSICAL_5 0.035 0.127 0.127 6.84 48.5 77.6 0.00133 1
INSULATOR_S 0.107
PHYSICAL_6 0.035 0.127 0.152 6.84 64.1 93.9 0.00183 1 f

Select one or more layers using Select and Control-Select. Type in desired values and press “Apply/Calculate’.

Calculate all layers to Target: (trace width) Crosstalk (spacing) Crosstalk (parallel length)

Field Solver Precision: High Change to: High Med Low Length unit: mm.

View Calculated Rules... Reset Close Help
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$apply_calculate (| "PEVSICAL 3], void, 0.076, 0.127, woid, void, void, void);
Sapply_calculate(["PEYSICAL 1'], woid, wvoid, 0.254, wvoid, woid, void, void);
| $apply_calculate(["PEVSICAL 1'], void, void, 0.152, void, void, void, void);

Figure 1
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Electrical class: DAISY_CHAIN Het Type Rule DEFAULT _MET _TYPE
Setup Elec Class... SESSIONE T HELP 7
Impedance {ochms) Voltage swing (volts) 1
Max. Crosstalk (volis) 1] Rise time (ns) 1 Select Elec Class...
physical Tayer trace T-T tpd Zo diffpair crosstalk parallel
layer thickness  width spacing ps/length ohns Zo ohms  volts length
INSULATOR_3 0.107 5y
. 0.035 Pover
INSULATOR_4 0.107
PHYSICAL_S 0.035 0.127 0.127 6.84 48.5 771.6 0.00133 1
INSULATOR_S 0.107
PHYSICAL_6 0.035 0.127 0.152 6.84 64.1 93.9 0.00183 1
INSULATOR_6 0.107
PHYSICAL_7 0.035 0.127 0.152 6.84 64.1 93.9 0.00183 1
INSULATOR 7 0.107
PHYSICAL_8 0.035 0.127 0.127 6.84 48.5 77.6 0.00133 1
INSULATOR_8 0.107
PHYSIGAL_9 0.035 Power ;
Apply/Calculate <-- 107 [
Select one or more layers using Select and Control- Select. Type in desired values and press "Apply/Calculate’.
Calculate all layers 1o Target:  |mpedance (trace width) Crosstalk (spacing) Crosstalk (paraliel length)
Field Solver Precision: High Change to: High Mg[jg Low Length unit: mm.
View Calculated Rules... Reset Close Help

ot Area || Unselect A1l [oute Interact(| Popup Menu [n/Hishlisht Melset Edit Laye v Layers || Wisw Area uldown Menl| Fiead File || Pop Window
pup Ext MerllInhighiight Al Routing Wia | s |splay Atfrioutl view Al Eclit Menu || Edlit File  |Close Windo!
Plvot 80 | Pivot180 [ ofisplay Controfpiew Selected Softkeys
Shape Mode | a | Pan OniOfT
$apply_calculate(["INSULATOR 9], 0.107, void, void, woid, woid, void, woid);
$apply_calculats(["INSULATOR_10"], 0.107, void, void, void, woid, vwoid, void);
| $=pply_calculate(["INSULATOR_11"], 0.107, woid, void, void, woid, woid, void),
Figure 2
I. Layout — fuser/peterj/designsfimpedancel 2_wd/fimpedance —hispeed
MGC FHle Geometries Setup Setup Placement Setup Routing Setup Hispeed Check Report Properties View Help Support
Calculate Electrical Properties
Electrical class: DAISY_CHAIN HNet Type Rule DEFAULT_NET_TYPE
Setup Elec Class.
Impedance {ohms) Voltage swing (volis) 1
Max. Crosstalk (volts) 0 Rise time (ns) 1 Select Elec (lass...
physical Tayer trace T-T tpd Zo diffpair crosstalk parallel
layer thickness width spacing ps/length ohns Zo olms  volts length
THSULATOR_ 3 (il ik
PHYSIGAL_4 0.035 Paver
INSULATOR_4 0.107
PHYSICAL_S5 0.035 0.127 0.127 6.84 48.5 77.6 0.00133 1
INSULATOR S 1.
PHYSICAL_6 0.
INSULATOR_6 0.107
7 0.035 0.127 0.152 6.84 64.1 93.9 0.00183 1
INSULATOR_7 0.107
PHYSICAL_8 0.035 0.127 0.127 6.84 48.5 77.6 0.00133 1
INSULATOR_B 0.107
PHYSIGAL_9 0.035 Pover ‘
Apply/Calculate <—- .24 Az H
Select one or more layers using Select and Control-Select. Type in desired values and press "Apply/Calculate’.
Calculate all layers to Target:  impedance (trace width) Crosstalk (spacing) Crosstalk (parallel length)
Field Solver Precision: High Change to: High Med Low Length unit: mm.
View Calculated Rules... Reset Close Help
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Sapply_calculate(["PEVSICAL 5], woid, 0.127, 0.127, void, void, void, void);
Sapply_calculate(["PEVSICAL_6"], woid, 0.254, 0.127, void, void, void, void);
| Sapply caleulate (["PHVSICAL 6"], woid, 0.204, 0.127, void, void, woid, void),

Figure 3



