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Material Number  1311.6010Kk72 Serial Number 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

(Incoming)

The following abbreviations may be used in this document

{a}

{b}

{c}
{d}
{e}
{f

DL or DT
DLL

DUL

MU

MLL or MLV
MUL or MUV
Nom.

Dev.

Act.

UGB

uGB1

uGB2

DU

No measurement uncertainty stated because the errors always add together. So itis sure

that a measurement result evaluated as "PASS" is pass.

The measurement uncertainty depends on the measurement result. The stated measurement
uncertainty is valid for the close area around the specification. Measurement results outside

the close area have a higher measurement uncertainty but are within the specification.

Functional test, therefore no measurement uncertainty is stated.

Typical value, refer to performance test.

The measurement uncertainty is taken into account when setting the measuring system.
Verification of specified requirements. Technical operation that consist of the determination of one or more
characteristics to a specified procedure.

Data Limit for symmetrical tolerance limits

Datasheet Lower Limit

Datasheet Upper Limit

Symmetrical Measurement Uncertainty

Measurement Uncertainty Lower Value

Measurement Uncertainty Upper Value

Nominal Value

Deviation

Actual Value

Uncertainty Guard Band: Measuring uncertainty violates the data (spec.) limit.

A compliance statement may be possible where a confidence level of less than 95 % is acceptable.
A non-compliance statement may be possible where a confidence level of less than 95 % is acceptable.
Datasheet Uncertainty

Explanation of charts

—+— curve No. 1
—+— curve No. 2

I * DUL: Data sheet upper limit
t— Actual values curve No. 1 with uncertainty shown
- %
Range of undefined limits and uncertainties
- & Actual values curve No. 2 with uncertainty shown
__L_._.....__ DLL: Data sheet lower limit

X-axis

l ¢ MU: Measurement uncertainty of actual values
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Material Number 1311.6010K72 Serial Number 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

(Incoming)
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Material Number 1311.6010k72 Serial Number 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

(Incoming)
Software used for measurement
ltem Type Version Remark
7010.9063.00_.G5LIM Limit File 2019-12-04 12:15
Suite Setup V12.16 Test Management Software G5
Test Program (7010.9063.00_) Component |V04.96
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Material Number 1311.6010K72 Serial Number

101544 Certificate Number 606113 D-K-15195-01-00 2021-08

(Incoming)
1. Connector gauge
Connector Port DLL DUL Actual MU
2.92 mm (male) 1 -40 um 0 pm -2 um 1 pm
2.92 mm (male) 2 -40 um 0 pm -4 pm 1 pum
2. Static frequency accuracy
Frequency Max. Actual MU
Deviation Deviation
1 GHz +/- 500 Hz -394 Hz 1 Hz
3. Output harmonics
3.1 Harmonics PORT1
Source power level = 0 dBm, measurement uncertainty: {b)}
dBc
0 T
-10~ :
-20 ‘
—e— 2.Harm. -30- !
—&— 3. Ham. 1 e S
- MU3.Ham| w0 | LT
[E==_Mu2 Harm i T —
50~ \\\\ I
- ﬂ\
4 2y
'60. \‘
-70 T T \
10 100 1000
£ / MHz
dBc
0
-10
20 }
_— ! —
—e— 2.Harmonic| -30 —’____:,__.-“'
—+— 3. Harmonic R, R
- MU 3. Harm -40 .——-:-..___-.—4:-'?
[E&= Mu 2 Harm L~
-50 — 5
"R T il —
_JF—A—
601 % A=
3¢
q0l—4 ; : . ' v : v
2 4 6 10 12 14 16 18 20
f / GHz
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Material Number 1311.6010k72 SerialNumber 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

(Incoming)

32 H"armén'ics PORT2

Source power level =

0 dBm, measurement uncertainty: {b}

dBc
] i T T
10+ |
o — T
—e— 2. Harm. -30- e s i
—+— 3. Harm. 42/— '\‘...,\
- MU 3.Harm] 40— g S
== MU 2. Harm 4 =F = st
50+ 1 :
d ! T |
-GD: ‘ N |
70 1 - .
10 100 1000
£ / MHz
dBc
0 |
-10 !
» !
—e— 2. Harmonic -30 __- -__’__-;—--———/
—+#— 3. Harmonic e f"'-‘ —
- MU3.Ham| 40
= MU 2. Harm, ‘
50 I o e
50 B S ek
1 1 |
-70 / v T - : Y Y T v
2 4 6 8 10 12 14 16 18 20
f / GHz
4. Maximum output power
4.1 Maximum output power PORT1
Power setting: +15 dBm
FAIL(7)
dBm dBm
187 18
16+ 161
12: 121 ‘/4\\\
10- WK 10 \ ht
8- 8] \f'/lx
oy Y y g — : : : r . .
10 s 6o 1085 10 18 20 25 30 35 40
£ / MHz f / GHz
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101544 Certificate Number 606113 D-K-15195-01-00 2021-08

Material Number 1311.6010K72 Serial Number

(Incoming)
4.2 Maximum output power PORT2
Power setting: +15 dBm
FAIL(6)
18dBm dBm UGB2 (2)
T T T T T T T 1
- i 4 { | ! [ | | i | 8 L
16 1T T 16
141 5 EEEE T 14
1 [ []1] ‘ 1
124 T 1 1 | 121
10.! L - ; 10‘ \
] 1] || ]
87 T - 8] -
k| | ! | 1
6v — A - & - - : - - T T
10 100 1000 1 § 10 15 20 25 30 35 40
£ / MHz f / GHz
5. Accuracy of output power
5.1 Accuracy of output power PORT1
Source power = -10 dBm FAIL(22)
UGB2 (4)
lgeviation/dB Deviation/dB UGB1 (2)
| I 11 1 | 1 1111 5
44 ! ; { : {1y : 4 4
34 SN R T T 34
| | | | | | |
i W -
0 {4 1L EH I L 01
el : : 'E-—'-—-—\_—*—_L‘_——w 14
-2+ ; - . e 21
3+ - ! at— A
b 3 (WA
5 r , 5 : : . . e - [
10 gl 1000 1 5 10 15 20 25 30 35 40
f / MHz f / GHz
5.2 Accuracy of output power PORT2
Source power = -10 dBm FAIL(21)
UGB2 (4)
lgeviation/dB Deviation/dB UGB1(3)
5
4- i
3- 14
2 - |
L P — S 114 o
D= = s 01
-1 — -
EE= -
-2 24 i.! ?
ol =1 ool PP .
-4 X
B T ) -5 - T T T T '\"'?
1 100 1000 1 8 10 15 20 25 30 35 40
f / MHz f / GHz

Page 7/18

s

i

L

Res

L
5
el

NCalnng

L



Material Number 1311.6010k72 Serial Number 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

rel. Level/dB

(Incoming)
6. Output level linearity
6.1 Outputlevel linearity PORT1
Reference level = -10 dBm
Dev. /dB (£ = 10 MHz) Dev./dB (f = 100 MHz)
15 i i 15 T | |
1 ‘ i 1 ' :
| | [ |
05 ‘ ! 0.5 i ;
o__-q_—a“—‘ﬁ'% 0 e —— e
[ | ‘ [
05 : 05 | .
1 |
| | |
-1 — . - - ER = | :
1.5 : . ¥ 4.5 v : v
20 -10 0 10 20 20 -10 0 10 20
rel. Level/dB rel. Level/dB
D$g./dB (£ = 500 MHz) Dﬁg./dB (£ = 1 GHz)
: T T : T
|
1 \ 1
|
0.5 : } 05 ; |
e e e — S 0?29—_-#
05 | ! 05 !
-1 e ————— L — S— R S—
| |
15 . . . 5 . v .
-20 10 0 10 20 -20 -10 0 10 20
rel. Level/dB rel. Level/dB
D?g./ds (f = 2 GHz) D?v._/dB (f = 3 GHz)
14~ - - - 1 - -
0.5 05
= — 0 jm e o S
05 05
44 14 - - _——
15 . : v A5 . : +
-20 -10 0 10 20 20 -10 0 10 20
rel. Level/dB rel. Level/dB
D$\g./dE (f = 5 GHz) D?\é./da (£ = 10 GHz)
1 1
05 0.5
0555522555----==!!!!!!!!IIIIIII 0 ll!!=====!!llIIl!llllllll
051 05
] 4o -1 -
15 : ’ : 15 . v ,
-20 -10 0 10 20 -20 -10 0 10 20

rel. Level/dB
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Material Number

1311.6010k72  Serial Number 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

{Incoming)
D?g./dB (£ = 15 GHz) D$v./dB (f = 20 GHz)
. « 1
! | | l
1 Y 1 [ 1
l | |
05 1 05 i ! i e
e | ow__—-i—b——"
I [ l i [ |
05 ! ! , | 051 f 1 1
| | [ |
4 l & ! : !
| | | |
15 v * . A5 v ¥ 5
20 -10 0 10 20 20 -10 0 10 20
rel. Level/dB rel. Level/dB
Dev./dB (f = 25 GHz) D\;.\sr.,/ds (f = 30 GHz) FAIL(4)
15 - { |
|
1 1 |
05 051 1 1
e
-20 -10 0 10 20 20
rel. Level/dB rel. Level/dB
Dev./dB (£ = 35 GHz) Dev./dB (f = 40 GHz) FAIL(7)
15 15
UGB1 (1)
1 1
0.5 0.5
01 0
-05 05
4
-1 -4 \ /
-15 + -5 T : .
-20 -10 0 10 20 -20 -10 0 10 18
rel. Level/dB rel. Level/dB
6.2 Outputlevel linearity PORT2
Reference level = -10 dBm
D?g./dﬁ (f = 10 MHz) D?\:./dB (f = 100 MHz)
1 1
05 05
S B — M ——— 1
05 05
(e VI — -1 SO T e e ——
15 : . T 15 : . :
-20 -10 0 10 20 -20 -10 0 10 20

rel. Level/dB

rel. Level/dB
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Material Number 1311.6010K72 Serial Number 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

{Incoming)
Dﬁg./ds (f = 500 MHz) D$¥./dB (f = 1 GHz)
- T T [ By
1 ; | : 1
054 ! 05
| |
o;ﬁmm og#
05 i ; 05¢ J :
A ! e : |
15 5 15 . v .
-20 -10 0 10 20 20 -10 0 10 20
rel. Level/dB rel. Level/dB
D$g./dB (f = 2 GHz) Dev./dB (£ = 3 GHz)
: \ T I
1 ‘ | | 1 i 7
| | |
0.5 t f i 0.5 1
oﬁ===============“""-' 0 e —f——
| | |
05 ? 05 !
A ' ' - :
F | _‘ | .
15 ' - ! A5 ' } }
20 -10 0 10 20 20 10 0 10 20
rel. Level/dB rel. Level/dB
Dev./dB (fE = 5 GHz) Dﬁ;.IdB (f = 10 GHz)
i i ' ? : :
1 ’ . 1 : : :
05 05 | i

-0.5
A4 - S —
1
1.5 T T 4
-20 -10 0 10 20
rel. Level/dB
Dev./dB (f = 15 GHz)
1
0.5
0 - el B il
g S =
0.5
4
-1.5 T T T
-20 -10 0 10 20
rel. Level/dB
D?g./dB (fE = 25 GHz)
1
0.5
D / T o
-0.5
A — x| e
-1.5 * v Y
-20 -10 0 10 20

rel. Level/dB

U, e e Wt

0.5
4 ——— -
15 . x .
-20 -10 0 10 20
rel. Level/dB
Dev./dB (£ = 20 GHz)
1
0.51
0 .-...lll.""‘.l"'"“.."
0.5
-1
-1.5 Y T ¥
-20 -10 0 10 20
rel. Level/dB
D;a\é./dB (f = 30 GHz)
1
0.5
0 e >

-1.5 T T T

rel. Level/dB
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Material Number 1311.6010k72 Serial Number 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

(Incoming)
Dg‘z\é./dB (£ = 35 GHz) D<1ax5r./dB (£ = 40 GHz) FAIL(1)
; i T : |
1 . 1 i UGB1 (2)
1 L
| |

|

-1 -1 t

-1.51¢ Y -15¢ ‘.
-20 -10 10 20 -20 -10

7. Input power measurement accuracy

7.1 Input power measurement accuracy PORT1

rel. Level/dB

o4

rel.

Level/dB

Test level = -10 dBm
Deviation/dB Deviation/dB
25- — 25 ,‘ - ‘
20+ L - 2.0 i t |
15+ ' 15 | {
10 ' 10 ! ;
e g by I S
L 0.0 (R TR
0.5+ i 1 -0.5 f—— 1 T |
104 I ‘ 1.0 : : ; 1 i t
151 —1 54— 1 t —
-2.04 1 20 ! ‘ ;
257 25 s + 7 :
10 5 10 15 20 25 30 35 40
f / GHz
7.2 Input power measurement accuracy PORT2 ;
Test level = -10 dBm
Deviation/dB Deviation/dB
25 E 25 . - ‘ ‘
20+ 2.04 1 —
1.5+ 1.5 :|
1.0 ! 10 .
05+ 0.51
. S s W 0 6 S Y W B X, 0.0 I e e M o | L
05+ 1 05 ..~ \ _M
1.0 el 1.0 i
-1.5+ 1.5 F
20~ 20 .
251 . 25 : . - . : . :
10 1000 5 10 15 20 25 30 35 40
£ / MHz £ / GHz
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Material Number  1311.6010K72 Serial Number 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

{Incoming)

8. Input power linearity (low level)
8.1 Input power linearity (low level) PORT1

Refered to a nominal input power level of -10 dBm

Dg\é./dB ( 500.001 MHz )
< |
0.1 e R —
!
e
-0.1 -
0.2 T T T
-40 -30 20 10 0

rel. Level / dB

8.2 Input power linearity (low level) PORT2

Refered to a nominal input power level of -10 dBm

Dev./dB ( 500.001 MHz )
0.2
| |

014 S S —
0.0 EERanresr ey Ere R

. e R = T
0.1
0.2 . v v

-40 -30 -20 -10 0

rel. Level / dB

9. Input power linearity (high level)

9.1 Input power linearity PORT1 (high level)

Refered to a nominal input power level of -10 dBm

DSX_/dB ( 50 MHz ) DgX./dB { 500 MHz )
0.3 0.34
0.2 e ——————— 0.21 = P—
0.1 “ 01 |
0.0 st R e st s L a———
0.1 -0.1
02 | 02 |
-0.3 -0.3
0.4 v 0.4 v
0 5 10 0 5 10
rel. Level / dB rel. Level / dB
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Material Number 1311.6010K72 Serial Number 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

(Incoming)
Dg}./dB 1 Gsz) Dgx,/dB (2 GHﬁ )
0.3 1& 03 : -
0.2 0.2
0.1 . 0.1
B [ ——— M%\
0.1 ! - 0.1 .
02 I 02
0.3 0.3
04 ' 04 .
0 5 10 0 5 10
rel. Level / dB rel. Level / dB
Dg:./ds ( 3 GHz ) Dgx./dB {5 GHﬁ )
03 03 !
0.2 0.2
0.1 0.1
e e T | O-DT==———
041 0.1
-0.2 0.2
03 0.3 t
-0.4 04 !
0 5 10 0 5 10
rel. Level / dB rel. Level / @B
D%X./dB ( 10 GHZ: } Dg.\i./dB { 15 GHz )
03 | 0.3
0.24 0.2
0.1 1 01
0.03‘ O P S ———
0.1 ; -0.1
02 ! 0.2
03 | 03 ,
04 v 04 v
0 5 10 0 5 10
rel. Level / dB rel. Level / dB
D%X'/d}a ( 20 GHz ) Dg}:./dﬁ ( 25 GHz )
0.3 0.3
0.2 e 0.24
0.1 u 0.1 Jrmme I
IR = — 0.0;
o ﬁ o w
22 H a2 |
0.3 0.3
04 o 04 y
0 5 10 0 5 10

rel. Level / dB

rel. Level / dB

Page 13/18

RESL

[

neoming

[



Material Number 1311.6010k72 Serial Number 101544 Certificate Number 606113 D-K-15195-01-002021-08

(Incoming)

DSX./dB ( 30 GHz ) Dgﬁ./dB (235 Gﬁz )
03 1 03 l
0.2 0.2 i
0.1 J 0.1 —— i
0.0 = 1 PR e ————
-{H\ Py "'ﬂ
0.2 n 0.2 E
03 1 -0.3
0.4 T 0.4 T

0 5 10 0 5 10

rel. Level / dB rel. Level / dB

DSX'/dB ( 40 GHz )
0.3 1
0.2
0.0 P ey
-0.1
-0.2 ”
0.3
-0.4 T

0 5 10

rel. Level / dB

9.2 Input power linearity PORT2 (high level)

Refered to a nominal input power level of -10 dBm

DSX'/dB ( 50 MHz ) Dgz./dE { 500 @{Z )
03 03
0.2 f— ———— 0.2
0.1 u 0.1 === — ||
0.0 e —— O P N ———
-0 - B o — :
-0.24 Wi 0.2 |
-0.31 0.3
0.4 Y -04 T
0 5 10 0 5 10
rel. Level / dB rel. Level / dB
D%X._/dB (1 GHz ) Dgz./dE { 2 GHz )
0.3 0.3
0.2 ‘!—:; = 0.2 ‘ ———————————y
0.1 0.1
LR = 0.0 o g
04 e —— 04 \:‘:
0.2 ﬂ 021 l
-0.3 -0.3
-0.4 v -0.4 Y
0 5 10 0 5 10
rel. Level / dB rel. Level / dB
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Material Number 1311.6010K72 Serial Number 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

(Incoming)
Dg:./dB ( 3 GHz ) Dgz./dB [ 5 GH? )
03 03 1
0.2 0.2¢
0.1 0.1 e
0.0 : .
01 ’ :
02
03 j 1 031 :
04 . 0.4 !
0 5 10 0 5 10
rel. Level / dB rel. Level / dB
Dgz./dE ( 10 GH? ) DSX'/GB ( 15 GHz )
03 | 03
02 0.24
0.1 . 0.1 !
o.o=~ O-DN
0.1 0.1 -
02 -0.2
03 0.3 .
04 0.4
0 5 10 0 5 10
rel. Level / 4B rel. Level / dB
D%S./&B (20 GH? ) DSX./dB { 25 GHz )}
03 i 03
02 T 0.2 5
0.1 F 0.1 — F
0.0% MN
0.1 1 0.1
02 l 0.2 —ﬁ
0.31 03
04 . 0.4 v
0 5 10 0 5 10
rel. Level / dB rel. Level / dB
DSI./dB ( 30 GHz ) Dgx._/dB ( 35 GHz )
03 0.3
0.2 F 0.2 p
0.11- ! 014 :
O-DK 0-0§
1 E 01
0.2 ‘ 02 ‘[
0.3 03
0.4 . 04 .
0 5 10 0 5 10

rel. Level / dB

rel. Level / dB
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Material Number 1311.6010K72 Serial Number 101544 Certificate Number 606113 D-K-15195-01-00 2021-08

(Incoming)

D%X'/GB (40 GH% )
0.3
0.2
o

0.0 e o ——
0.1
ﬁ

-0.2
-0.3
-0.4 T
0 5 10

rel. Level / dB

10. Trace noise magnitude

10.1 Trace noise magnitude PORT1

Measurement: S11 total reflection RMS StdDev,

points = 201, BW = 1 kHz (f < 100 kHz),

dB
0.04
00371
002t
001t
B v 5
i +—— mas —— s = = SE
10 100 1000
f / MHz

10.2 Trace noise magnitude PORT2

Measurement: S22 total reflection RMS StdDev,

points = 201, BW = 1 kHz (f < 100 kHz),

dB
0.04

003t

002t

0.01¢ I
L Lo |

[, o e e e, s S B 0 ¥

0.00 t
10 100 1000

f / MHz

CW mode, source power = 0 dBm,
BW = 10 kHz (f »= 100kHz), MU: {c}
dB
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(incoming)

11. Trace noise phase
11.1 Trace noise phase PORT1

Measurement: S11 total reflection RMS StdDev, CW mode, source power = 0 dBm,
points = 201, BW = 1 kHz (f < 100 kHz), BW = 10 kHz (f >= 100kHz), MU: {c}
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11.2 Trace noise phase PORT2

Measurement: S22 total reflection RMS StdDev, CW mode, source power = 0 dBm,
points = 201, BW = 1 kHz (f < 100 kHz), BW = 10 kHz (f >= 100kHz), MU: {c}
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12. Dynamic range

12.1 Dynamic range S21

Measurement: S21, source power: 20 dBm, all ports are terminated by SHORTs, MU: {a}
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(Incoming)

12.2 Dynémié range S12

Measurement: $12, source power: 20 dBm, all ports are terminated by SHORTs, MU: {a}

dB dB
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13. Rear connectors and signals

13.1 Reference output

DLL DUL Actual MU
+5 dBm +13 dBm 7.7 dBm: 0.3 dB
14. BIAS -functional test
DC input voltage = 10 V
Test point Max. deviation Actual MU
Input (BNC) 1 +/-0.1 WV ) Vo 0.01 WV
Output Port 1 +/-0.1 Vv Vv 0.01V
Input (BNC) 2 +/-0.1V Vv 0.01V
Output Port 2 +/-0.1 v 0.00V 0.01V
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