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» Specialized trainers

» Customer-specific seminars h b m

Become a professional in PCB testing (DIN certification) academ
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Let HBM test your PCBs...

» Reliable and robust results
» No measurement errors

» No investment in your own equipment

»  Availability of measurement services worldwide (remote access to your data)
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> catman 2ZE9o]E 1 Z:.E_ 41 Q1 Ale]#] o] 3 P Frewme E E »son gy B Q} £ Adaptation
= jH gs Qrg_] 0}/}:] }\]i = ;L_}\] zo zH Yy o] 7} 7 sample - W Default 3 Edit

Start ™~ it Active Display .~ Configure  TEDS Sensor uy
= == [e}ike) 'om Live update © . filter = asf } ) e m\/
Z] H O—] —__—'—Xé IH] 7]’H %E_—E_’__ ]/]-]:4-%] ]/] T;]-- O] O-:ﬂ ﬂ] Measurement Channel Sample rates/filter Sensor
Oﬂ }\_] 2 ;(.ﬂ = 31 ;\ﬂ 7_5] Z]—l“_— jH g 1.2 3 37/}_ o‘_q_ é% 14 Configure DAQ channels Devices:1 Hardware channels: 16 Computation channels: 8 [Display filter acti
’ ha— ’ ’
Iﬂ- - Channel name Reading Sample rate/Filter
. 1 e
= MX16158
5 “,E PCB Test Rosette grid_A & 36,49 pmim M 300 Hz/BE 50 Hz (Auto)
6 “,{'; PCB Test Rosette grid_B & 34,07 pmim M 300 Hz/BE 50 Hz (Auto)
T & PCB Test Rosette grid_C & 38,01 pmim M 300 Hz/BE 50 Hz (Auto)
> Al /\-] ﬂ] o] E] Hﬂ o] }\f—‘_ ,\]_Jq_—a—]_oq 7_‘H u _o_ /‘ﬂ /\1 =3 8 0 MX1615 CS_9029_CH4 @ 20,80°C M 300 Hz / BE 50 Hz [Auto)
i = T e MBS Co_g029 CH S TG Smar FF JU0HZTBE 50 HZ (A0,
[e) o] i
F'/] 7]] o] A oﬂ tﬂ-lﬂ- o]-}fj /\] Q. o] 353 glro] O] 120 10 T X165 CS_9029_CH 6 No signal ¥ 300 Hz/BE 50 Hz (Auto)
xm
Q OLE Eﬂ 0] ﬂ] O] X] = 3 7H -/] %}H LE Eﬂ o x_H 1 h R MX1615C5_0028_CH7 No signal #2300 Hz/BE 50 Hz (Auto)
- ‘—— = © —— e = 12 20 MX1615 CS5_9029_CH 8 No signal M 300 Hz/BE 50 Hz (Auto)
Z}7Y o 2 T 71 ol EESHA A L. 13 | % MX1615CS_0029_CHO No signal Y 300 Hz/BE 50 Hz (Auto)
14 “;{'; MX1615 C5_9029_CH 10 No signal # 300 Hz/BE 50 Hz (Auto)
15 B3 MX1615 CS_9029_CH 11 No signal M 300 Hz/BE 50 Hz (Auto)
18 3 MX1615 CS_9029_CH 12 No signal M 300 Hz/BE 50 Hz (Auta)
17 “,{'; MX1615 C5_9029_CH 13 No signal #r 300 Hz/BE 50 Hz (Auto)
18 0 MX1615 CS_0029_CH 14 No signal M+ 300 Hz/BE 50 Hz (Auto)
19 o3 X115 CE_9029_CH 15 No signal M 300 Hz/BE 50 Hz (Auta)
20 “,{'; MX1615 C5_9029_CH 16 No signal M 300 Hz/BE 50 Hz (Auto)
Configure DAQ channels Devices: 1 hannels: 16 G i hannels: 8 [Display filter active] Sensor database
- Channel name Reading Sample rate/Filter Slot Type Type expected Sensor/Function Sensordatabase.sdb
-
T Y =mmxieiss @ ()
5 “.\,“ PCB Test Rosette grid_A & 36,49 pm/m »» 300 Hz/ BE 50 Hz (Auto) 1 MX1615B Mx16158 %] S5G quarter bridge 120 Ohr B My sensors
§ PCB Test Rosette grid_B @ 34,07 pmim 300 Hz/ BE 50 Hz (Auto) 2 MX16158 MX16158  [%] SG guarter bridge 120 Ohr
7 %2 PCB Test Rosette grid_C @ 38,01 pm/m 300 Hz/ BE 50 Hz (Auto) 3 WMX16158 MX16158 (%) SG quarter bridge 120 Ohr
8 MX1615 CS_9029_CH 4 & 20,80°C Hz/BE 50 Hz (Auto) 4 MX1615B MX16158 %] Resistance thermometer F
9 '.'\,” MX1615 CS_9029 CHS5 Mo signal 123 5 MX1615B Mx16158 %] Resistance thermometer F
10 MX1615 CS_9029_CHE MNo signal 143 6 MX1615B MX16158  [x] DC Voltage
1 “&,ﬂ MX1615 CS_8028_CH7 No signal 143 7 MX1615B Mx16158 %] DCVoltage
12 MX1615 CS_9029_CH8 MNo signal Pr 300 Hz/ BE 50 Hz (Al 8 MX1615B MX16158  [x] DC Voltage
13 BT MX1615 CS_9028_CH 3 No signal ¥¥ 300 Hz/ BE 50 Hz (Auto) El MX1615B Mx16158 %] DCVoltage
14 MX1615 CS_9029_CH 10 MNo signal #» 300 Hz/ BE 50 Hz (Auto) 0 MX1615B MX18158  [x] DC Voltage
15 “&,ﬂ MX1615 CS_8029_CH 11 No signal ¥¥ 300 Hz/ BE 50 Hz (Auto) MX1615B Mx16158 %] DCVoltage
16 MX1615 CS_9029_CH 12 Mo signal PF 300 Hz/ BE 50 Hz (Auto) MX16158 %] DG Voltage
17 ".{,“ MX1615 CS_8029_CH 13 No signal Pb 300 Hz/ BE 50 Hz (Auto) Mx16158 %] DCVoltage
18 MX1615 CS_9029_CH 14 Mo signal PF 300 Hz/ BE 50 Hz (Auto) MX16158  Ld DCVoltage
19 T X165 CS_0029_CH 15 Mo signal P 200 Hz/ BE 50 Hz (Auto) 15 oltage
20 MX1615 CS_0029_CH 16 Mo signal b 300 Hz/ BE 50 Hz (Auto) 16 Dl‘ag a nd DrOp oltage
2 @ My sensors
fx|] Computation channels Search
22 &] Peak counter principal stress_MAX & 0,00000 pm/m Valley (PCB TestRRoset
23 f] Peak counter principal stress_WMIN @ 0,00000 pmim
24 &] Peak counter principal stress_COU! & 0,00000 No senzor
25 ol PCB Stress 581 B NA ? N
ew sensor
26 i PCB Rosette 001_SNA ’\ New sensor
27 = PCB Rosette 001_SN2 45%/90° rosette Principal stras ]\ = a0
rain_gauge_rosette_
28 = PCB Rosefte 001_SN1 45°/90° rosette Principal strai
- =, \{rain_gauge_rosette_2
29 F PCB Rosette 001_AG 4571907 rosette Angle a: PCB | [

2 Strain_gauge_rosette_3
& Strain_signal_left_03
. Strain_signal_left_04

0
A T3

ofghytt. 7t HBM 2 E# Q1 Alo] A ﬁH?]
= AAsHA 2. o7] g, BeA] 2]l
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Extract of HBM data sheet
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1]
Curve 1 Curve 2 —

E(T) = -20.56 +195 * T -5.16E-02 * T2 42.33E-04 * T* £ (T-20) * 0.30 [ymm} + 0.03330 * L * {1-20) fpmuiml

> dlolEHlo] Ao w7 Mg=E A st A A A S S skl AlA ol Bl o] oM iHo] ENE
2/ shebal Al 2

il

| 22 _|1 %Conﬁgumsampl&M u

Strain gage configuraticn

— — I .
Help on strain gage configuration Classic (e.g. 1200 Sample Rate and Filters in @
Channel: PCE Test Rosette grid_A Sample rate groups

o Useful sample rates...
2,05 Gage factor H Excitation voltage
) . Slow sample rate |1D Hz ‘V| »
1 Bridge factor Carrier frequency

Default sample rate |300 Hz ‘V| 123

4000 Measuring range (pm/m)

Fast sample rate |4800 Hz "| (L3

Execute conversion mV/V -= pm/m in hardware

Channel: PCB Test Rosette grid_A
Optionally you can correct temperature influences on strain gage signals by () Use current device settings

a compensation measuring point or by the temperature response Filter is set via TEDS or Setup Assistant.
polynomial to be found on your strain gage package.
@ Use automatic Anti-Alias filters

Maore information about compensation of temperature influsnces The frequency will be determined before DAQ start based upon the
sample rate. Usually a Bessel characteristic will be selected.

[ Temperature compensation using compensation 5/G

[¥] Temperature compensation using temperature response polynomial © Working without filter

Temperature response polynomial (see strain gage data sheet) (© Choose characteristics and frequency

If the frequency selected is not supported by the device the best
-20,59 ab 0,0000083 | « sS/G I possible frequency will be selected. ‘
1,95 al 0,0000093 | @ yotarial Butterworth 0.01 Hz -
Butterworth 0.02 Hz =
-0,00516 az 20 T (°C) I Butterworth 0.05 Hz |= ‘
Ref Butterworth 0.1 Hz
0,000233 a3 Butterworth 0.2 Hz

Butterworth 1 Hz

Butterworth 2 Hz
Butterworth 5 Hz

|'| Butterworth 10 Hz

Butterworth 0.5 Hz
Temperature data from I

[Mx1615 C5_g028_CH 4
—

Butterworth 20 Hz
[T]update in sensor database Help regarding filter settings

Create new sensor (o].9 Cancel OK Cancel
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> B

rin

S Adestal Al ES] AE QI AE O] @ ZAS A| Z3ek Al 2.

DAQ channels Video DAQ jobs Yisualization Dataviewer Sensor database Channel check

> :Elﬂename E E ¥ Slow {"T__/! % {#% Adaptation @
[ Edit

'7 Sample - M Default
Start Active Displa Configure  TEDS Sensor g Execute
X Live update - . ﬁ|t2r Y b Fast J . L EEmVV )
heasurement Channel Sample rates/filter Sensar Zerobalance

Configure DAQ channels Devices: 1 Hardware channels: 16 Computation channels: 10 [Display filter active] [Live upd:

- Channel name Reading Sample rate/Filter
I B MX1615B
5 ™ PCB Test Rosette grid_aA & 6989,9 pm/m bk 300 Hz/!BE 50 Hz (Auta)
6 ™ PCB Test Rosette grid_B & 65837 pm/m kr 300 Hz ! BE 50 Hz (Auto)
T % PCB Test Rosette grid_C & 7778, 7 pmim k300 Hz/BE 50 Hz (Auto)
8 o0 MX1615 CS_9029_CH 4 & 206 °C kr 300 Hz ! BE 50 Hz (Auto)

> 94 we Ado] vep e,

DAQ channels Yideo DAQ jobs Yisualization Dataviewer Sensor database Channel check
> =il Rename E E »  Slow {"1 % % {*% Adaptation @
3 sample - = M Default —“! 2 Edit
Start E Live update - Ac:‘.we I?illigla'}r Wb Fact Configure TF:DS Serjsnr B2 vy Exe::ute
heasurement Chanrel Sample rates filker Lensar Zera balance

Configure DAQ) channels Devices: 1 Hardware channels: 16 Computation channels: 10 [Display filter active] [Live updat

- Channel name Reading Sample rate/Filter
&
| A MX16158
5 ‘E PCEB Test Rosette grid_A & 0,3 pmim M+ 300 Hz ! BE 50 Hz (Auta)
G ‘ﬁ PCB Test Rosette grid_B & 0,3 pmim #r 300 Hz/BE 50 Hz (Auto)
T ‘ﬁ PCB Test Rosette grid_C & 0,6 pmim 300 Hz /! BE 50 Hz (Auto)
a8 % MX1615 C5_9029_CH 4 & 20,6 °C B 300 Hz /! BE 50 Hz (Auto)
g ‘E MX1615 C5_9029_CHA5 I Mo signal kr 300 Hz ! BE 50 Hz (Auto)
10 ‘E MX1615 CS_9029 CHG I Mo signal #r 300 Hz ! BE 50 Hz (Auto)
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= [e] =] S O 3 [e)
> oA ZAE A DS Aok ok Al =2 A d-S A/l oF3 catman AF&-AH7F A E A4
oo = O = E 2= 0]t S
E%qu/gﬁaﬁﬂlaaﬂ‘/}\—l—%g—qq
i L - 41
o) A Edit LV1|OFF e
K Delete LV2|OFF -
New " Configure Additional
_S Auxiliary channel LV 3|OFF | functions~
Camputation channels Limitwalues and events Special
Type Edit computations X
@ Create computation Close Help on computation channels
a6t
S [ auo
o [ (3o 25 =
161!
161! Rosettes Temperature compensation Strain rate
161!
61! Name [l From strain channels
161! Strain channels Create computation channels
61 | |a
469! Principal nominal stress 1
L Principal nominal stress 2
ag: Shear stress
61 | © Reference stress (v. Mises)
61! [¥] Automatically complete (get b and ¢ continuing from a) Stress X
161! Stress ¥ ]
: ) Type of rosette Material properties Transversal sensitivity in % Pr\nc!pal Stra!n 1
161! _ Principal strain 2
461! @ 45°/90° 200000 Young's modulus a Grid a Strain X
461 || 60°/120 N/mm3 0 Grid b Strainy
SRR ® 900 z-axis Shear strain
) Single 5/G 0.3 Poisson's ratio a Grid ¢

Help on stress analysis

Computes prin_c_:ipa_l _norr_linal stress, ang_le etc. from the_ njeasur_ed_ stra_in o_f a ._strain gage rosette. Drag 3 <200 “Fricke, Kerstin

> a,b,coll Al 79 ADE B Frhetal Aol A & A5 5% G U EE Y sl Al e, A d st Z A
E 53 (Al 719 18 E rosetteol tlall A& 0/45 = 60/120) A BB Al 2.
=]

rJ

HEE (FHYE, AdddE)s ddsdAl .
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TECH NOTE — PCB testing —Strain measurement — HBM

T
1]
2=

Edit computations

@ Create computation

&

Close

Help on computation channels

Rosettes

Name |PCE Rosette 001

Temperature compensation

Strain rate

Strain channels

a PCB Test Rosette grid_A&
b PCE Test Rosette grid_B

c | E] | PCB Test Rosette grid_C

[¥] Automatically complete (get b and

c continuing from a)

[] From strain channels

Create computation channels

[IPrincipal nominal stress 1
[]Principal nominal stress 2
[[1Shear stress

[IReference stress (v. Mises)
[[15tress X

[]Stress Y

Type of rosette

Material properties

Transversal sensitivity in %

® a5°/90° 200000 ¥oung's modulus -0,1 Grid a
|-| o o

e N/mm= -0,1 Grid b
() 90° 2-axis .

7 Single 5/G 0.3 Poisson's ratio -0,1 Grid ¢

v/ Principal strain 1
¥l Principal strain 2
[ Strain X
[]strain Y

¥ Shear strain

Help on stress analysis

A o 7 AR SIS S Al L AL E A o] A E EF ol vEbd Y T

2| fx|] Computation channels

22 x| Peak counter principal stress_MAX & 0,00000 pm/m Peak-Valley (PCB Test Roset 0,00000 pn
23 x| Peak counter principal stress_MIN & 0,00000 pm/m Peak-Valley (PCB Test Roset 0,00000 un
24 Q Peak counter principal stress_COU & 0,00000 Peak-Valley (PCB Test Roset 0,00000
25 cill PCB Stress 551 A NA Rainflow From-To (PCB TestF N.A

26 i PCB Rosette 001_SNA 45°/90° rosetts Angle of sheal 0,00000 pn
27 ‘\,\u&' PCB Rosette 001_SN2 45°/90° rosette Principal strai 0,00000 pn
28 *\;LE'- PCB Rosette 001_3H1 45°/90° rosette Principal strai 0,00000 un
29 ‘\]\“E-' PCB Rosette 001_AG 45°/90° rosette Angle a: PCB ™ 0,00000 °

Author: Manuel Schultheill
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TECH NOTE — PCB testing —Strain measurement — HBM

> AP ES catmanol M A S ST HEE S5 Pl B 5%
Ql Alo]A] oA hE A AL S HEL HYEHES YT F dFUT
> catmandl A AFE S S AAFAA L.
Edit computations
Q) create computation Close Help on computation channels
=
Rosettes Temperature compensation Strain rate
Name
e

Strain channels

dAES gt AEd Rl A d e A L.

i

Page 15 of 18
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TECH NOTE — PCB testing —Strain measurement — HBM HBM
Configure DAQ channels Devices:1 Hards ch Is: 16 Comp ion ch Is: 8 [Display filter active]
- Channel name Reading Edit computations
119 B MX1615B @Create computation Close Help on computation channels
5 ‘E PCB Test Rosette grid_A & -0,03391 pmi - e Eﬂ__
B 0 PCB Test Rosette grid_B & 0,8228 pm/m 5!' G
7 ‘E PCB Test Rosette grid_C & 0,017 pmim
3 ‘E MX1615 CS_9029_CH 4 @ 20,80 °C Rosettes Temperature compensation Strain rate
9 ‘E MX1615 C5_9029_CH 5 No signal
10 ‘E MX1615 C5_9029_CH 6 No signal Name
il ‘E MX1615 C5_9029_CHT No signal )
12 | @ X1615CS_9029_CH8 No signal Strain channels ©
13 ‘E MX1615 C5_9029_CH 9 No signal
14 ‘E MX1615 C5_9029_CH 10 No signal
15 ‘E MX1615 C5_9029_CH 11 No signal
16 ‘E MX1615 C5_9029_CH 12 No signal
17 ‘E MX1615 C5_9029_CH 13 No signal
18 ‘E MX1615 C5_9029_CH 14 No signal
19 ‘E MX1615 C5_9029_CH 15 No signal
20 ‘E MX1615 C5_9028_CH 16 No signal

&l Computation channels
22 gl Peak counter principal stress_MAX &
23 &] Peak counter principal stress_MIN &
24 ﬁ] Peak counter principal stress_CoOur
25 il PCB Stress 851

26 | %= PCB Rosette 001_SNA

DT
o o
= =

27 | S PCB Rosette 001_SN2 @ oK
28 SEPCB Rosette 001_SN1 @ 0K
29 | SEPCB Rosette 001_AG @ oK

> olES A3}l ‘Apply changes’= 83144 2.

Edit computation: PCE Rosette 001_Sh1

v Apply changes Close Help on computation channels
== e i fy| [ [ : (8 8]
= | (BF )5S il Y
Rosettes Temperature compensation Strain rate
Mame Principal strain (rate) PCB Rosette 001
Strain channels @ PCB Rosette 001_SN1
> WHEE LT QY-S o4 'computation channel' 5 5o YEFE Y T},

Author: Manuel Schultheil3 Page 16 of 18



TECH NOTE — PCB testing —Strain

measurement — HBM

HEBM

Configure DAQ channels Devices: 1 hannels: 16 C hannels: 10  [Display filter active]
- Channel name Reading Sample ratefFilter Slot Type Type expected Sensor/Function Zero value Limitval
1 B3 MX16158
5 PCB Test Rosette grid_A & -0,01356 pm/im P 300 Hz/BE 50 Hz (Auto) 1 MX16158 MX16158 x| 8G quarter bridge 120 Ohm, 3-wire circui 71567 pm/m
[ PCB Test Rosette grid_B 10,5245 pmim »r 300 Hz/BE 50 Hz (Auto) 2 Mx16158 MX16158 %SG quarter bridge 120 Ohm, 3-wire circui 65947 pmim
7 PCB TestRosette grid_C & -0,2215 pmim #r 300 Hz/BE 50 Hz (Auto) 3 MX1615B MX16158 (%] 8G guarter bridge 120 Ohm, 3-wire circui 7778,0 pm/m
8 v MX1615CS_9029_CH 4 & 20,80 °C #r 300 Hz/ BE 50 Hz (Auto) 4 MX16158 WX16158 x| Resistance thermometer Pt100 20,00°C
] MX1615C5_8029_CH 5 Ho signal ¥k 300 Hz/ BE 50 Hz (Auto) 5 Mx1615B MX16158 (%] Resistance thermometer Pt100 17,00°C
10 MX1615CS_9029_CHE No signal #F 300 Hz/BE 50 Hz (Auto) [ MX16158 MX16158 (%] DC Voltage 0,00000V
" MX1615 C5_8029_CH7 No signal #b 300 Hz/ BE 50 Hz (Auto) 7 Mx16158 WX16158 (%] DC Voltage 0,00000V
12 MX1615 CS_8029_CH 8 Ho signal #b 300 Hz/ BE 50 Hz (Auto) 8 MX16158 MX16168 (x| DC Voltage -0,09167 V
13  WMX1615CS_9029_CH 9 No signal #r 300 Hz/BE 50 Hz (Auto) 9 MX1615B WX16158  [x) DC Voltage 0,00000V
14 MX1615 C5_8029_CH 10 Ho signal »» 300 Hz/BE 50 Hz (Auto) 10 Mx16158 MX16158 (%] DC Voltage 0,00000 v
15 MX1615CS_9029 CH 11 Ho signal PF 300 Hz/BE 50 Hz (Auto) " MXx16158 MX16158 (%] DC Voltage 0,00000V
16 MX1615CS_9029_CH 12 No signal #» 300 Hz/BE 50 Hz (Auto) 12 MX16158 WX16158  [x] DC Voltage 293,80V
17 MX1615C5_8029_CH13 Ho signal ¥k 300 Hz/ BE 50 Hz (Auto) 13 Mx1615B MX16158 (%] DC Voltage 566,33V
18 MX1615CS_9029_CH 14 No signal #r 300 Hz/ BE 50 Hz (Auto) 14 MX16158 MX16158 (%] DC Voltage 0,00000V
19 MX1615C5_8029_CH 15 No signal #b 300 Hz/ BE 50 Hz (Auto) 15 Mx16158 WX16158 (%] DC Voltage 0,00000V
20 MX1615C3_9029_CH 16 No signal #¥ 300 Hz/ BE 50 Hz (Auto) 16 MX16158 MX16158 (x| DC Voltage 0,00000V
& | #x] Computation channels
22 [fx| Peak counter principal stress_MAX “© OK Peak-Valley (PCB Test Rosette grid_A) Peal 0,00000 pm/m
23 fx| Peak counter principal stress_MIN & OK Peak-Valley (PCB Test Rosette grid_A) Valle 0,00000 pm/m
24 &] Peak counter principal stress_COUNTS “ 0K Peak-Valley (PCB Test Rosette grid_A) Cycli 0,00000
25 *‘\“5 PCB Rosette 001_SNA & OK 45°/90° rosette Angle of shear a: PCB Test R 0,00000 pm/m
26 *‘ﬁﬁ FPCB Rosefte 001_SN2 “ 0K 457190 rosette Principal strain 2 a: PCB Tes 0,00000 um/m
27 ‘\}“E PCB Rosette 001_SN1 @ 0K 45°/90° rosette Principal strain 1 a: PCB Tes 0,00000 pm/m
I = g o
29 x| PRC Rosette 001 Strain rate_PCB Rosette 001_SNA & OK Rate of change of PCB Rosetie 001_SNA  0,00000 pm/m.
30 [fx| PRC Rosette 001 Strain rate_PCB Rosette 001_SN2 & OK Rate of change of PCB Rosette 001_SN2 0,00000 pmim.
31 |fx] PRC Rosette 001 Strain rate_PCB Rosette 001_SN1 @ OK Rate of change of PCB Rosette 001_SN1 0,00000 pmim.

w; : L = =] ] X
> 'Visualization'® ©]& 3l 114 GuUl 773
i} BaCopy (@ Lock Bl Decrease
> Mt , =
& Performance ([Bypaste 7] Full screen mode [l Increase
Stop g:fl; @ Comment - NS 3¢ Detete 1 Updste -
Measurement Panel/page Wisualization objecs
. DAQ channels [Display filter active]
Strain measurement Suto ssignment Deete il Disply fter -
PCB Rosette 001_SN1 g play
350+ i I I E
] T "
300F Maximum oL I | &  Time from sample rate
“ E ﬂ H ﬂ L ,\r’_ < B3 MX1615B
250 principal -20 ‘ UJ i i P» PCB Test Rosette grid_A
i : i LG T T
£ 200 strain -40 1 ' L} T P»  PCB Test Rosette grid_C
£ A I \ /‘ eoL l } U \ m/ L P MX1615CS_9025_CH 4
“150 L = E H Ty U V |{ P MX1615 CS_9029_CHS
ﬂ ' { n -80 I ns ‘ .. . . » MX1615 CS_S02%_CH &
100 E U ‘ Minimum  principal M MX1615 CS_9029_CH 7
E -100 . P MX1615 CS_9025_CHE
50 E [\ r ‘ K IH ‘ E Straln » MX1615 CS_S025_CH 9
E ¥ WM” 117 FRAGNT, -120¢ P MX1615CS 8028 CH 10
= c I » MX1615 CS_3029_CH 11
0 -140
B 1 L L L E T | P MX1615 C5S_9025_CH 12
2 8 » MX1615 CS_S025_CH 13
Time H s] » MX1615 C5_9025_CH 14
Strain rate measurement e e
PRC Rosette 001 Strain - = ate_PCB Rosette 0| . » MX1615 CS_S025_CH 16
r I ! 15000-F Strain rate of @ & Computation channels
15000 ) £ . £ Peak counter principal stress_MAX
r Strain  rate 10000 minimum £ Peak counter principal stress MIN
L : E rincipal strain A Peak counter principal stress_COUNTS
10000 of maximum E ﬁ‘ p P Il PCB Rosette 001_SNA
r principal 5000 F L n PCB Rosette 001_SN2
£ L ) £ £ m PCB Rosette 001_SN1
£ strain £ ot Il PCB Rosstte 001_AG
é é E £ PRC Rosette 001 Strain rate_PCB Rosette (
-5000F £ PRC Rosette 001 Strain rate_PCB Rosette (
F A PRC Rosette 001 Strain rate_PCB Rosette (
-10000
-5000 -15000+
| L | L E L L L L
2 6 2
Time [s] Time [s]
Configure: Panel | DAQ channels [Display filter active]
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TECH NOTE — PCB testing —Strain measurement — HBM

T
1]
2=

7 1%

BGA: Ball Grid Array

FEA: Finite Element Analysis

ICT: In-Circuit Test

JEDEC: Joint Electron Device Engineering Council
PCB: Printed Circuit Board

SMT: Surface-Mounted Technology

2 322] ALl : TECH Notes+= W2 7] @ & A 38l =& A A = 315 Y T TECH Notes= A &4 0.2 7 A = o ==+
HAFHUTH HBM> 270 g 9/ e Aol dial] AYSA A EFU . 2= AP A glo] A=
Ne W/ e AdAYSidd deE LAy
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