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Characteristic | npedance of flex foil cable transnm ssion |line
arrangenents with 0.3mmtrack width, 0.5nmm pitch.

Construction specification, Fujikura flex foil cable.

ltem Unit Specification
Conductor |, 1.25 1.00 0.80 0.50 0.30
pitch
Conductor 0.1%0.6
size (tin ~ ]0.1x0.8 0.05x0.8] 0 05x0 6 0.05x0.5 0.05x0.3 0.035%0.2
coated copper 0.035x0.8 ; . 0.035x0.5 0.035x0.3 : :
0.035x0.6
tape)
Insulation - 0.1mm flame retardant polyester
No. of
TS mm 4~40 5~50 6~50 17~50
Insulation (L) | mm 25~3000 25~2000 20~1000
Pitch (P) mm 1.25+0.10 1.00+0.10 0.80+0.06 0.50+0.05 0.30+0.03
Total pitch (PY| mm | 1.25(N-1)£0.15 |1.00(N-1)20.10] 0.80(N-1)+0.06 | 0.50(N-1)+0.05 %fg(gé
Margin (M) | mm 1.25+0.20 1.00+0.15 0.80+0.12 0.50+0.07 0.30+0.05
width w) | mm | 1.25(N-1)+0.15 |1.00(N-1)0.12] 0.80(N-1):0.07 | 0.50(N-1)20.07 %fg(gé
Stipped | 2.0020.50,2.5020.50,3.00£0.50,3.50£0.50,4.00+0.50,5.00+0.50,6.00+1.00
conductor (A) .00£0.50,2.50+0.50,3.00+0.50,3.50+0.50,4.00+0.50,5.00+0.50,6.00+1.
Terminal
thickness () mm 0.30+0.05 0.20+0.03
Reinforcing
tape (S) mm 5.00+1.00,6.00+1.00,8.00+1.50,10.00+2.00
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Measurenent Summary sheet for 0.3mmtrack width, 0.5mm pitch
flex foil cables.

Si ngl e ended arrangenents.

Measur ement by TDR Zo 83 Onhnms, Er(eff)7.4
Measur enent by Network Analyzer!Y. Zo 79 Chms.
Measur ement by Network Anal yzer[?., 7o 89 Ohms.

Measur enent by TDR. Zo 118 Ohns.
Measur enent by Network Analyzer!!- Zo 97 Chns.
Measur enent by Network Analyzer!?. Zo 104 Ohns.

Not e: Network anal yzer neasurenents were nade as detained in:

Technical Data and Tips — RF Engineering - How to neasure characteristic
i npedance.

[1] This value produced with the nmeasurenent test fixture includes the

i nfluence of the flex cable PCB socket.

[2] This val ue produced with the flex nounted on a SMA connector.
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Measurenent Summary sheet for 0.3mmtrack width, 0.5mm pitch
flex foil cables, continued.

Differential inpedance is defined as the inpedance between the two
transm ssion |ines when the two lines are driven differentially (i.e.
180 deg. out-of-phase) and the odd-node i npedance is the inpedance of a
single line in the differential pair under this condition.

Common- node i npedance is the inpedance between the two |ines when the
two lines are driven with a common-node (even-node) signal and the even-
node i npedance is the inpedance of a single line in the differential
pai r under this condition.

Differential arrangenents.

Al differential neasurenment by TDR
Gnd. Signal Signal  Gnd.

_[_ —|_ odd mode

_[_ _J_ even mode

Zodd = 58 Chns
Zdiff = 116 Ohns.

Signal  Signal Gnd.

_l_ —l_ odd mode

even mode
..._IT ..... _I_. ......... Zodd = 64 d]ns

Zdiff= 128 Onhns.

Signal  Signal

Zodd = 67 Ohns
Zdiff = 134 Ohns.
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Measurenments in detail:

Singl e ended signal with 2 (i.e. unbal anced in nunber) ground returns.
0.3mm tracks, 0.2nm gap. Measurenent with TDR

S % Z0 83 Ohns.

Effective dielectric constant Er(eff)7.4

File Triggered Telronix |7 =]

= sl |“ :'1E|C | Fun/Stap |r1'-.|:q fode |Sample ﬂ Tfi9||nterna| Clock, ﬂi“ JE
[Puse = |[ampitude =] | nnn] ] | mo] ane | ] o | 5= e | s e | T [=[wv 1|k B

| C3 20,0004y

: : : : . : : : wl  270.3me
e | 0 53 510
: : : ' : : : av o B3040

IE3 -~ |2III.IIIIZIQ.-'di | |Main @ |2EIIZI.EIEIEIpS |35.48I:|n 279 AM 5/8/02

E:EE' : Flex. Foil cable.

contacts
coating edge
stiffner edge|- - - -
coating edge

contacts

Instrument faceplate.
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bal anced in nunber) ground return.

Single ended signal with 1 (i.e.
0.3mm track, 0.2mm gap. Measurenent with TDR

...... _I_—I_ Zo 118 Ohns.
Tehronix |5 %]

S| 5|/

File Trignered
C | Run#Stop |.-'.‘u:q Mode |Sample ﬂ Trig|lnternal Clock. ﬂi“ ﬂ
i

|F'u|se ﬂ|.ﬁ.mplitudeﬂ fU1|FLﬂﬂ| .n.|J'LI'L|J'I.I'I.|'I.I'I.I"J‘L.I'U|I'LI'L|_,f“-|“\,. e

&d
E
M

| 3 20,0000

: : : : ' : : : vl -7.10560
S S S A [ I LRV .
: : : : : by 11540

‘Main Q

|2EIEI.EIEIEIpS |35.52|:|n 258 AM 5/9/02

||;3 - |2I:|.EIEIQMi |
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Single ended signal with 1 (i.e. balanced in nunber) and with 2 (i.e.
unbal anced i n nunber) ground returns.
0.3mm tracks, 0.2nmm gap. Measurenent with Network Anal yzer.

Not e: Network anal yzer neasurenents were nade as detained in:

Technical Data and Tips — RF Engineering - How to neasure characteristic
i npedance.

Smth charts show i nput inpedance of flex, with short circuit on end.
Marker 1 at 1/4 wavel ength. Marker 2 at 1/8 wavel ength measur enent
poi nt .

Measurenment 1, including flex socket in test fixture.

The calibration prior to neasurenent was nmade using a secondary
reference test fixture for normalization, without a flex cable PCB
socket present. The value then produced with the neasurenent test
fixture, therefore includes the influence of the flex cable PCB socket.

Signal  Gnd.
_______________________________________________________________
S % Gnd. Signal  Gnd
%I ........... R — R - S

Zo 97 Ohns. Zo 79 Ohns.
1.'3_.,;,_ surs é,FL/i»] a < J H - Grid SM 11U P8 e
" MARKER/E ¥ TR Cer MARKER 3’<:; JeTy

2agyzz / . ' N co7/37788 MHz

. ; SN i o : i / i 7N

T ey e

STABT . .S00 000 MHz BTOP 4 000.000 000 MMz . . . . BTART. . .BOD 00D MMz. . . . BTOP 4 000.000 00D MHz
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Single ended signal with 1 (i.e. balanced in nunber) and with 2 (i.e.
unbal anced i n nunber) ground returns.
0.3mm tracks, 0.2mm gap. Measurenent with Network Anal yzer, continued.

Measurenent 2, with flex on SMA connect or

It helps if the flex is electrically long i.e. 100mm The 1/4 wavel ength
point is then kept to a | ower nore nmanageabl e frequency and parasitic
effects with connector contacts are |less of a problem

Signal  Gnd
......................... s
S % Gnd. Signal  Gnd
..... e
...... T S S
Zo 104 Onns. Zo 89 Ohns.
Lgag- iuFs o eumé' . .«041'::, o aﬁ“ s. U s :

o E04. 308 633 MHz i |

Vi B ko i SRR
e = L e
MARKER/ZE > o0 g REET e L T MABKERZE. N m T
. 304/ Mh o Y : - 3ay/esss2s MHz -\
g L . . 5 s ey : .....”./-\\ .
/ - -
e 0
s I i
T i - 4/ \
N Mt o5 /
: Moaibn CTme e
s i
STA_HT - 300 000 MMz BTOR 4 000.000 OO0 MHx BTART L300 000 MMz BTOF 2 000.000 000 MHx
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Differential odd node signal with 2 (i.e. balanced i n nunber) adjacent

gr ounds.
0.3mm track, 0.2mm gap. Measurenent with TDR

Gnd. Signal Signal  Gnd.

_[_ —|_ odd mode
_[_ _J_ even mode

Fils Triggered Tekronix  _ |9 x|
§|%| Fe |lﬁ :"l.I:‘C | Fun/Stop |.-'.‘-.|:q Maode |Sample ﬂ Trig|lnternal Clock, ﬂi“ Jﬂ

|

R | e L A e e e S B

&d
E
m

¥l 3F3.4me
w2 55480
My 58118

Cq |1U-UUQ-’di| ‘Main (R @ |2EIEI.EIEIEIps |35.4I:|I:|n 906 AM 5/8/02

Zdifferential odd = 2*Zodd[!|inel]
= 2*58

Zdiff = 116 Chns.
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Differential odd node signal with 1 ground spaced a di stance of 4 tracks
awnay.
0.3mm track, 0.2mm gap. Measurenent with TDR

Signal  Signal Gnd.

_[_ —|_ odd mode
_l_ _]_ even mode

File Trignered Telaronix  _ |7 |

S| 38| £ || 0| ¢ |IRuRSEs] soaMade [sample x| Trig[intemal Clock =] | Jﬂ

[Putse = ][ampitude =] nu|nan| o] an | o ane | o] me 5= | | | 2 [=[wn 1|k B
92000 - : : :

. | . . e
; : : ; | ; ; ; : f 3 10,0000y
e ——

w1 373.4me
: : : : ’ w2 B4.700
: : : 54 390

Cq |1U-UUQ-’di| ‘Main | & |2EIEI.EIEIEIps |35.4I:|I:|n 995 Ak 5802

Zdifferential odd = 2*Zodd[|inel]
= 2*64

Zdiff = 128 Chns.
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Differential odd node signal with no ground.
0.3mm track, 0.2mm gap. Measurenent with TDR
Signal  Signal
...............................................................
S S
_____ T
File Triggered Tekaronix | |3 =]
§|%| Fe |lﬁ :|'|.I: C | Fun/Stop |.-'.‘-.|:q Maode |Sample ﬂ Trig|lnternal Clock, ﬂi“ Jﬂ
[Puse =] [ampitude =] ne|nan| oo | ne | o e | o] e | o | s e | T2 [= v 1|l | B

| 3 10,000k
C4 10,0004

¥l 3F3.4me
w2 BF.41R
............................... w EES

‘Main (R

|2EIEI.EIEIEIpS |35.4EIEIn 833 AM 5/8/02

||;3 - |1D.DDQMi|

Zdifferential odd = 2*Zodd[|inel]
= 2*67

Zdiff = 134 Chns.
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