S AT S T R ¢

GRF-1300A
SLRIED

| R I

RilZhR £} © 82RFB1300AMON

B

1SO-9001 CERTIFIED MANUFACTURER
GUINSTEK



RATF WS 2 A0y 5 B A2 2 218 BEM ™ BURI RS, REOBU [ 203 i 7SI BEAR A PR 2 )
FITHIAT o AEIXA T N Z AT B4 S B R SR BT 1 245 7 S B A7 B2 R B0 i
R G0, EASEMFEREZES .

AT M RUE 2 755 R A2 BN 2 T E2e o8 AR e o fELDA i 403 i 5 Sk B4R A7 BR 22 A AN
Wi s i L e, A S B AT B2 ST BAEARAB 2 i 2 A e B
RIRGEAE D IRIN , AL SEHTIE A .

[ 443 L 7SIl B A R )

No. 7-1, Jhongsing Rd., Tucheng Dist., New Taipei City 236, Taiwan.



GUINSTEK BB

U I e et e e e e e e e e e e ———eeaaaaa———aeeeaaa—aaaaaaaan 2
A B T e 2
A B I <o, 2
T R oo e e e e e e e e e aar———eaaaa———eaear—taana—eaaaanns 5
GRF-T300A A1 B oo eeeeeeeeeeeeesreeeeessaearereeesseseenaeesesaas 6
B B TN 5 oo 8
ﬁlﬁl%ﬂ%*ﬂlﬁ I+ e eeeeeenneeeenneeeenneeenaneeeennnesennnssennnnsesannssssnnnsssnnnsesnnnnsessnnaesennsastrnneeennns 8
R GBI oottt 15
ANTE] A FE BT TIEL e, 15
TRE G HTALING cooe 22
BEBTIEIMIIL <o e e e 22
T R G E T S B I oo e e e e e eeaaeaaaeas 28
I+ A BT A T AR B e e, 29
I s U T R R T R e 33
S = AN B I T 5 e U TR e 37
S U s I T T I R e e e 44
S T s AN A T R e 56
I oY I == ¢ == OO R U UPPPRSRRRP 64
S A B ACTE T T ZR G T I e 74
S s T T T 0 T e 80
S T T B I H e 83
S . T T s e 87
S S BRI BT oot e et e e et e e e eeeeeeeeeaeeeeeeeeeeeeaeeesenes 97
e s e et ee et etee sttt eeeetu e eetua e e e et s een e atanaesarnaaannnseanaaaseansaarnnns 104
dBm, dBuV A dBmMV Z T B HE 22 oo, 104
T I B T U 2 2 B B B AL e 105
T A B T % 25 B BT e 106
FM 155 Z PSR B S 18000 MR FE R I e 107
KB T e, 108



) A

L7 h g

AT T EENZEERHEI, BRI
WA IX I A PRAEZ A, AT ERAEZ B P e LT g5
I, PRAUEACASAE B IR ARG

AT
IR L AT o IR A T L 1

LA R il el Tl e E U

Mo, .
) i

4/X~i VERE: AR A BU R B b AT R A
EE S A LR

AN R

Mg VERE: PR B ORI

o b i T

- PO T

LIRS

— IR ST o AERCEEDEANL E.
Zﬁk R A 71 PR T BN Y () A B T A AL

R L .
o N AR R E IR B S . (BE FIRER).
(7 7%) EN 61010-1 : 2010 5 & WA R
GRF1300 ZF1K HI LAl & A2k 1.
o MMEFPA IV AR RIS B N &

o VRPN ZAE A3 E FlAE.

J

N
N

o DRSS TR AE ELHE R i e 22 10 ] it v 0

o PRI TR A B B IOE R 2 L




GUINSTEK A

HLE A

/i l..\"‘

AL HLE: 100V~240V , 50/ 60Hz.
W R R e b v 4 b DA 9 L o

IREs 22

A
/TN e 2t
[N

RIS 22257 1A/250V.

KT BIK, B B 22 ) N e di e R R 2K
DR 2 T8 4 iy AN ZEE L R ER

FEHLRES 22 2 F, SeffiA RIS 22 05 T 1) D A

N=oly
5 v

AT AN EOE R B

LA PE DG FRANS 7K W SR A B s o AN E R AT
AT o

AR B S AT R, TR, IR 2 S )

UERCRILE

BAEIAST

Hipi: A, BERBDCES, JoA, JLFRA WS TR CRED
HIAHREE: < 80%

i/ <2000m

W 0°C to 40°C

(A7) EN 61010-1: 2001 EIUEHH TV R R eI ESR I~ . RIS ETT
Pyt 2 LUF . S FREdRE THEAE 2, B, ik, a5k (s
1K), TTRES A S ul 3k 1T Hi R R 507 BRI o

TIRSER 1 BEATTRBUE A THRN, Tt SR RAENT, KR53
AT o

TGRSR 20 SR AUC SRV RA A, SR H TR S R 10 N A T 20
TR SR 3. A ST QR A B T, O R U9 e R AR I el T IR A e oA
JRAT T, AEICPHIREE T, 2 S S ORA7 (1 LA A Bk e mh S DI B, 9ok
RS, AELE IR SE RIS AR AN Bl 7 o

FAABIREL

M. BN
MIXHEREE: <70%
WE: —10°C to 70°C




g LR
i AT PRE I, DRI AL IRER T 5 R 1 22 2t ]

R RARBBIE SN RS

SN SN A

VERG:  IXAMREE LB R B AR —
sRin/th, ik

ARG T
[ZER KE

FEVF 2 R B T 2B n] e -5 IR IR B2 R bR AN — 2 0 4REEdE T
B, by (0 35 (0 () B b 00 F - BERR RO E, A F bR 3B, BN 4% (0 B 4% 10
AL RRENI DS b

B D S 0 (K e U B A 7 B U N, B O € s SR 1) i

B A BRI Z L AUERE B BEFR R L B P BSOS A A (L B AL (Y — i o
WARGEATRE ), 22 Vet (1) PR U0 45 BB 3 AR e

XA LA RE 25 I A A AT (RN 2 A% UE () HBC 30 RIS 2 R 5, 2% W %
(e (5 SAT P RRA U WIS (PR Bk}, 0.75mm? (K HLZE N %4> BA 5L
5A [RIPRIS 22 R4 FEIRRAT R 3 A W 2 18 A 192 B Ek T P FH 34 4%
T o AART A5 7 B gt ol 0 (R T (VR 7 St DR 86 22 o PR 6 22 JA 1) IS
% RE AT, AT i3 L2 (197 S 22 360 280 4 JA L 100 B0k i o ) A A ) LR
W LA EARZEANTT o



GUINSTEK  xekn

J
S FAR

AR A [ 2 v 1 2w A SR IE TS 56 R 4T GRF-1300A
L5 3GHz M 3 X GSP—730 — 2 #4 st ok ) S MIE TR S 56 R ¢
ZAEHITE, BRI O B VR 2 B AN, ISR RS
ST RAR, BAEIOE SO TAR R, AML FM O TR e Js B

faragiray
~3 >3 o

AN TAEEE R D TN, BRAVSARetimA K A
LA (R NG L5 PR

A5 A BN A LRI RRCAS,  ZMRR B AT BITAT S g 45
o FHNBIMR AR EITAT* 5 2 57T, R A 2 38T
BB, AEAERCTIFREN . XA R, IFA I A Y
BEREETEATIESANE . Ho0 TMESE A, AR AR R L
AR " ROR.



GRF-1300A#4

GRF-1300A Z&—E &Ik R, B8/~ 3MHz [F 250575 5 Fl i
15 900MHz F 253455, IR A SE IR RIE . IR BE 1) S A0 s
SEH RS X B RS AL — I AR e P S SR H
(M5 5. GRF-1300A %%t = AMRERA1, 754 : Base band
ik, RF Synthesizer/FM Bt AT AM ik,

Base band Bt BEME AU = A A5 5, IR Sine Y% .
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Ara S B A EAL—A . RE £ 10em P94, RF £k 80cm —
gy AU, REk. HHZEE.

Title Photo No Note
GRE-1300A - 1
RF wire EU——Y 3  [100mm
RF wire 1 |200mm
RF wire - 2 |800mm
Antenna | e— 2 |800-1000MHz
ACpowercord (S | 1 [100-240V~50-60Hz
i User manual and

b _)7 1 software
Adapter 'ﬁ‘ 1 N-SMA Adapter
Student 1 RF & Communication
Textbook Trainer

> 2

7 i ARSIy g

Waveforms Sine, Square, Triangle
0.1~3MHz (Triangle-0.1~1MH
Frequency Range Step:1 0KI§Z< & z)
Base
>1.5V
Band Amplitude PP
>(0.75 Vpp(50 ohm)
Harmonics
Distortion <-30dBe
Frequency Accuracy | +0.15MHz
RF/FM . >45MHz (870M~920M)
Analysis Adjustable Range Step:1MHz
Power Range >-15dBm
. Max Frequency
FM i ] Deviation >SMHz
%JM o Peak Difference >-18dBm
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. LO+IF >-35dBm
T

LO-IF >-35dBm
A 5 VR A HY >-60dBm

E%’% UMV 24GHz | A% +20MHz

IR RE a2 Pl B ER IR T P, P AHCE TRE B S 5
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A5 FH e
BB R 1. N IERE AC s . Ce{EHD
FEAS L : 100V~240V 50-60Hz.
PV 28 FEL YRR a2 b g 42 3 DL A r i
2. HLYE$E AR USB $ifLEE 2 G 1, FER T RAE W & I 2E L
—d
USB L AC JiE TR T R
3. YA NG LA, A1 RE Zq0A A B Bl ok
] LA
H A-3
AR EEE GYINSTEK orF-1300A RF & Communication Trainer

10

BaseBand \ RF Synthesizer/FM

‘@

4. Base Band #ith FrTPUE UP. DOWN 4 Kk i 48367575 5
i, KA 10kHz.

WAVE Select % 11X Zh i FH RS =Fh A [l R 32ty
Bl o WEPERIB IS DL ARG B S i

Reset %42 E . FT GRF-1300A (MR AL, A7
RS R H 0.10MHz 1E 3% 356475 5 FAE A
880MHz [M#EIfH 5

Output ¥ H A T4 th v B AF R HEA 5 .
VU7 H0h A F T s RR AR S IR

TP4 51T W Output i 147 645 54

HLASE 8 g L Pl P A 7 i R R A 5 X PR I, I
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IR, I S

K A-4
Base Band ik

rrequency MRz

5. RF Synthesizer/FM #iH L rlifik UP. DOWN 424 K 15 4
WA, KN IMHz.

o VURLECRYE FH o 7 23 it PRI %A

e FM in 3fi F1F1 RF/FM output Ji; [ 43 7] FH K 42050 A5
o R B AE T

o TP2/TP3/TP1 =PIt ol FH A e 00 FRL 2 (R T I 5
AN S HL A7 LI A-7

;%FA-S — RF Synthesizer/FM

*Sfﬁy;%thesizer/ M 3 ; I 8 8 E_E{

. Frequency MHz

RF/FM

output ﬁ ?!j

ue ‘mm

6. AM P 3B ARk TR A Sl . o AMin % H . RF in
gty 1153 3 T N IS 5 F (5 5, AM output by % H
A A 1R R i
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TRAIAR 1) T B 2 58 WU R AR e, AT S0 5 B 48 s g
5y B R I T e s I S, DAY I B AR A
JOSLi
E-F‘Pur.pur
7. AR EA HANE S (Tpl, Tp2, Tp3, Tp4, Tp5), X NI
RPN EAEAN R B B i b, BARGLE R TR,
NI [ FL AR 5 AR gk H s (B1, B2, B3, B4, B5) #&il4L
T, AR RATIN AN G, DA A H B IR
& A-7 -AF
B RN R
AL E -oBTp4
CPU 2 »PD » LF » VCO > S
T'OTM I*B)STPs T—osz
B, . B,
Vee FM in Vee

8. GRF-1300A PC ¥ WX 51 1) 255 .

o EPLUF GRFE-1300A FIEEMN 5, f&iaflifl 200, e dsiks)
IWINEZEEHRXT, AN PHIFHr SR,
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& A-8 B
AR
TETE A HERE M S p g

USE Communications Port

\:}

FREE Windows PR » FAERIFER] Windows XE
RIFREH. (EREAT X TIEREE. )

BEFEHRT S VARG A EE.
Nicrosoft EMUENAEIFHTE ., HRWAHLERA
¥R » LIZESIET Yindows SHdnMLiREE.

((e#Ec | [ PiIaEs |

o X PRAL “MRGREL”, GREELAE. WA LHSEN, Wk
Ko

B A-9 EHERE G
FRIEI PR

B B SR —
B SEETRE T TRRRSE TR

(g USE Communications Fort

EXRHEF . EEE TR .

FeEk

o AR G, WAL A&kt GRE-1300A ki%ig4, B4
ARG AE S .
K A-10

AR A IR 7
il

Connection Description

h:" Hew Connection

Enter a name and chooze an icon for the connection:

Marme:

lcon:

[ ]S H Cancel l
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*IDN? R PE R, A

AF? IR [Pl Base band FEEEAL & 1 1 E{H

Bn? (n 3 TR IR LRI 4k B T RS
FI4k HL 2 i )

WAVE:1 RPN Y K — S

Br:0(n D FANIIA S N 4 5 14k Ly OFF
(Y148 L2 25 )
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P INS, Jeda s o DU T O R R L. B EA A —
A ESZPAE 5B 1 P (usec, 106 FY) R HIL—IR, FonizfEs

JAIYIE 1A o G AT 2 P i Rl {5 5 AR I ) _E Ry
Vo SIANBRATIAER T W) TR B Ta], -t 2 I Sl 8 s A

WMo EAARALRYIEIR, (R T AEN R R R 7nids,

T A RGBTSR LA S S &, b4 (R At e IS Jk Py

Ho
, [ v B, BEEs Trigd# ™ Measure | = e v B.000s Trigd# 4 _Msasure
FH 1 A EIIEZ e YT 00008 TrlEiR : T . :
e Period = : Period
b 22 1 I 1 1. 888Us P P Lo 1eatus
55 (Left) SR e ery | fchan ofd
Wavg \avg
CAas. e 151, 1ml)
...... 2 chan o 2 chan off
width +width
Irprong 1: 495, @ *1: 560, Ins
g 2: chan_off] 2: chan off]
ARG By by
Gl : 1: 49,48 1: 50,87
. A S R 2 chan off
3 —
B{Jjj &(rlght) .............................................. Rise Time Rise Tirme
1: 284, 5ns 1: 9. 187n=
T Tt O T TR TS e R L1z chan off
o-.Soen) @ zoens CHI EDGE  FAC B 5eEn) @ 250ns CHI EDGE FAC
2 = S ©1.00012HHz & 2 = Sl @ 555, 672kHz rm

(EE AT DU SR AR AT 7], VIR 2 1 R 1) 7 i 5 T 5%
P, B TR A — AR LU, 3 S EE, AR vime? 40

SR MR, SR AR S SRR BRI, 2
DU 5 IR 2 D B BATI ST 1 30RD K 1E 52 A5 n 155
WA b, e E BIAE 1 6K (MHz) I A — AW 2 14
T IR RAGIRI BRI, B DURIY) 1 3oRb (1 1E 5%
W2 IMHz. tzRias bl DUR SIS, AEME 0 b, >
1545 (102 dBm, — R YA AT, S i i I By Dh 28 2 Ta) ] DU 1,
It LA SRR B 5 IR L. BT LR LB/ — N EA I .
FEME _E AR AR I B B0 (152 30 ( IE5X

FIRAZHL AT BL) .

I P e
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T WE? WA 30 AR 5 6 A0 TR 52 B FRIAN R, 38 h Koks 4
ST 1 SRR (R 5 B AN A A, P B BB AR (B 12 1k,
RS BRI AT W

R N eemEmEEEs

S EE R A R ;], Ji,r!lﬂ JL ”
el e i Yt o g

BATAT LR 2, A 529 A L, B T AE IMHz [0 %15 55
PLAE, 75 H e AR st A5 e 2 B AS R B N s gk (5 5. Rl i
N T 73R T #E IMHz FE55i( fundamental) &, 602 T JEM00 544
IR 1455 Tl A R 10

A BA T MRE SR I 5 ORI 42 P ) 26 2.
R XK R VLR o N 107 A5 5, Wl Ao th 2 Ak
ORI P LI T 8. 3K LEU R e oy, AR L m] AT 28 (R 3 i
PRI 90 A o BB T 55— RO IR 5 R
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P 53 BT A A A SR Al el o B B AN A 22—, BB
I AT ORI AT A A2 ey A b SO TR 8l 2 10 T
B, TIHh AL AT I S A, AR OGN s
Wy DUBRGE BT AR FE, BATIHR ] SRR A A A
BT T REARCAERILUS, X T AR, AR
F AR O Y T

A1

4it

22

T ST A S I R S N (R A DU S A - TR e e
11, BRAR 2R T 5 o B B8 A FE KA B, il v 4 R s H ok
BT, 2.4GHz 455 0 B 2 IR BC A R o £k 861 5 A 2 Ak
B R ARSI A0, B AR LU AR [ R R B L
MHz [, BT LASRE 23 A7 TR =350 53, FRATIRR Ry S s e, AT
55 Wl AL R FH VR AT AT S I8 o 4, el v LAIE B B AT (T A
ATLO R . RS A =am O, P A AL, — AN
AL R AT AR N fRF, fLO, A5 H A%
fIF 2[RI B AR 015 5, fLO-TRF Al fLO+RF, — AN 24
FHUR, — AR NG . B — AN, whGE R SRkt
J ) S I 2% I W T R . 2T = AN 4 iy 42 4 B8 RF, A
P& LO, 4l IF, Jh & —Piu FH 1, 29 ¢ e i ik,

BRSO R A .Ix__%___’.r J_,

> Mixers .
> IF
RF Input  © " > g Detection
& Display
BPFs Unit
Tunable LOs

f"t"'*t_=

N RES L E AT 2 AT (AT B EIEA B, IS
FEMRE 0 AT A RIAE L, ol 283 L.




LAY
7F RE B A\ A0 R Jkas e IG5 5 H P 3h & VG
BCH G AUE TR Z R . %K 2, FiRaEitmA
FVRAAS 1Y) RE uif5 5 A IREIE— 2 R R BAE S
K ZFH W, ehes M ERE, sBETEE 2 1R
A2 Mixers
B3 e RF Input Det?ction
& Display
Attenuator BPFs Unit
Tunable LOs
Gy T v D AN

NG T IR F AR D B TF Ji5, RBW (23 s 9 )l i a HI oK
DA FESAR TS ARG MR Z . B 3 BoRX M

o U
RBW & 828 T__%_--b'r > Mixers |-
RF Input  © a ’§

BPFs

Detection

& Display
Unit

Tunable LOs

e

4 Ui WP AR AL (A5 5 A A7 98 1) RBW JE I
Mgk FEMA RBW BERAT, a9 RBW1 /T RBW2,
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A4 Signal under test
AFIH) RBWS )
W (1) ,‘ ,\
RBW J/\\
Results
RBW1 RBW2
Mgk R, fEm A Y RBW JEU s 2 J5, BN n]
PATHRE DX 0 Ik (HE BT 1) RBW2 BEas 1 45 R
RBW1 i 4. XHELATRETUL IR RBW2 BE%8, 45 R aJRE
BHAME T BEEXAME TR, [RIRE ) R 2
A,
TGO —AME TR L DSR2 DL, NKP
15 5 Al e gy RBWT Ml oK, {HA2AE RBW2 100 F 2 pka
o THZHEK S MU . IX 2 T Ay A4 XA UEBR Ky 73 i v
RBW JE I i 1 Jit A
?il%[ﬁ@ RBW (5% Signal under test
M (2)

— T

- L J\

Results

RBW1 RBW2
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iallEs
RBW JE3 w5 < S5 1) A2 K 5 T D 2R 3 2 ol E 9 HEL S PR RS 24,
Hig B R 28 i ADC 3 4 e B0 B s DA 2o ok
&l 6 Mixer
Rl 2 RF¢hu§” ZHZ Display
Input IF > > Unit
BPFs  RBW
Filter
Attenuators @ Detector
Tunable LOs
T AIE I

B2, FERNES 2 JG, N b — A U8 a8 Rkl di it 28 MUK 1Y)
M, A] DA BRI I RO, Xt VBW (RUATHY 58) D 2
FIThae, WE 7 s

A7 Mixers )

ERGEK VBW RF ¢ Z g ] g -_> Display

RS Input IF Unit
S BPFs  RBW potector VBW

@ Filter Filter

Tunable LOs

Attenuator:

Kl 8 Ui VBW s2mi. 4% NG5 20 Ald L A~ VBW 8%
%, Horp VBWIL A vE/NT VBW2.  MZE IR, FRATTRI LA IR VBW2
(1) JE Pt K A0 s 88 R ek VBWL o L T ¥ 7 B JEC M 1) /K P S AR TR 1
VBW H g2 i Bkl s, A s = i

l@ 8 Signal under

XN [ () VBW 152 ﬂ
[ e ]

i)
VBW
b—q —

Results

<+— Noise ’

VBW1 VBW2
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ﬁiﬂ?\ S5 HE S LR

PN RIRATT R AT A 73 BT AN P A A 5 ) S 6
FEIX 2, SCEMRA G FE 1A | 1 GSP-730 i 7 Hr
IR TN . VRGN I 150 B m] BLZ2% GSP-730 i FH i B 1

Marker Sibric

AR 4 2%

L2
W E P il & Pak i i
A B iﬂﬂizﬁ%
M i 15 B WoRWE
H3 W E A E

GWINSTEK cse-730

LSRN RF {5 54
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GYWINSTEK IR G5 S 5 5

SEB M M DUH HE AR A

LIE X BATNFAETAEHER THER e AR iy —
SREAM BAE . WA ISR RIS AR, X B A
HRPBN IR 5. REEETHREEN. BEAKMN, H
S BATR] LU B ARE SOR IR 7 T I 2845 5

ARG SIS R AL GSP-730 HIUH — LR BE K TE s 5
1 FAEAE AT I TR R RIS, A3 e ) A 1) 22 A6 S A 4k

[RISRENBK
- VS S 2 a7 Bkt ik
KR E 1 A 14 GSP-730
2 etk 14 N % SMA
3 Rk 1R 800-1000MHz
16 B RY TR BRI M GSP-730 (A% . R, JehrZsEss
B E S AE o
LI R 23 BT A S ) A B A5 5 AR R AE, PR A
FEAREAE E— TR B RVu [, ARS8 PR EREZZHH
PIRBE.
Bkr 1 at I0DO4FI9HH =50 JBm
Ref: DL0cdBm
F D.g *‘ﬁ-*—' -
& (B~
H |
||I.
h_. 1 ‘.I'.'ll.'"
: i r III.II-._I-"I|I| i I'I_.I'_I 1‘ Iﬁﬁq—' 3
-'I-.T | ,.-“l‘-':|. 5 \III.I._II.\..-I e b .Ill! 'r-'l'?'l'l!'.'.'_li.'l;'fll"'.I-"I-I.I-I:--'.E
! L 2
Start: BO7 558 HE Center: 900U045MHz Stop: W2 55MH:
REW: S0kHz Spear: 5/00MH: Sweep: 15s8c

R SR M RS TR, ARSI, TR
ELAE IR DA AR SEAE ] 2 MR AR, R SE
Tt 5 B SR T AR SR (2 AR IS BEE .
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o> Hol

GRF-1300A H /" #:4EF- M A1k

@ {%_‘:fbda
8 ) | e
()| () e
Q| =

PR BOEAT IR TS, AR 5 MR 2 CANE,  al
CIR bt iR (R B2 7 2, A5 1 ZER I A o — v
FEL, U AT DUR P 8252 T At R i A5 1 T 1 o

P GSP-730 #% LoREe, A5 1 T e i kAT
ke

1. JF )5 GSP-730 {74 B R %k

2. FHURSHE 5, TS T 800MHz —1900MHz 2
], PRLIGR) 8 S AR Y ] 800—1900MHz 7 3X.

3. GSP-730 B E T

eStart frequency: 800MHz

e Stop frequency: 1900MHz

o & Hi°F-: —30dBm

o R UEE (RBW: Auto

Start
Step] D ® (@) () @) M)
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\/ ||

PESERATTIE b — 2y S e e, DAAL AT v
dBm, dBuV, dBmV Z #t5.5 dB, dBc Z K&

dBm, dBuV A dBmV 2 [\ %5 (k5 Hn 3%
Vv

dBm mW u dBuV dBmV

-30 0.001 7071.07 76.9897 16.9897
-25 0.003 12574.33 81.9897 21.9897
-20 0.010 22360.68 86.9897 26.9897
-15 0.032 39763.54 91.9897 31.9897
-10 0.100 70710.68 96.9897 36.9897
-5 0.316 125743.34 101.9897 41.9897
0 1.000 223606.80 106.9897 46.9897
5 3.162 397635.36 111.9897 51.9897
10 10.000 707106.78 116.9897 56.9897
15 31.623 1257433.43 121.9897 61.9897
20 100.000 2236067.98 126.9897 66.9897
25 316.228 3976353.64 131.9897 71.9897
30 1000.000 7071067.81 136.9897 76.9897

LL 50Q k51, Ri-30dBm 25T 0.001mW, B¢ 10-6W. £E 50Q
(1% F A 7071.07 uV B 0.007071mV. Ex2Z AR LS
dBm
P =102 =>V =4PxR
=> dBuV = 20x Iog(i)
uv

74k dBm =10x Iog(i) dBmV = 20x |og(L)
mwW mV
£ T dB M dBc AAHNT AL, siIhFI S, % 20dB 25T %4

100 fi.

i) gt 0dBm 5 -50dBm #H % 50dB & 50dBm?

2o 3 50dB

Wi W 0dBm=1mW, -50dBm=10"mW, P #H % 105, %5F 50dB.
B P A2 0.99999mW,

1M 0.99999mW 4§ 1--0.0000434d Bm~0dBm.

50dBm=10mW=100W, &4k 50dBm 24512 1.
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m 7R P B R O e 45 LB

R2
50Q R1 R3 ’—> 50Q
1 869.55 5.77 869.55
3 292.40 17.61 292.40
5 178.49 30.40 178.49
7 130.73 44 .80 130.73
9 104.99 61.59 104.99
11 89.24 81.66 89.24
13 78.84 106.07 78.84

15 71.63 136.14 71.63

17 66.45 173.46 66.45

19 62.64 220.01 62.64

25 55.96 443.16 55.96

35 51.81 1405.41 51.81
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GYINSTEK GRF-1300A J{ /" B4 IR bt

T AL R gt 2 25 L BELAE

R1 R3
o VWA VWA ‘o)

50Q 47 R2 r’ 50Q

1 2.88 433.34 2.88

3 8.55 141.93 8.55

5 14.01 82.24 14.01

7 19.12 55.80 19.12

9 23.81 40.59 23.81

11 28.01 30.62 28.01

13 31.71 23.57 31.71

15 34.90 18.36 34.90

17 37.62 14.41 37.62

19 39.91 11.36 39.91

25 44.68 5.64 44.68

35 48.25 1.78 48.25

106



GUINSTEK

Bk

RUEREPAl EIE I ESPUL T it

i

XS IR

Modulation
index

0.00
0.25
0.5
1.0
1.5
2.0
2.41
2.5
3.0
4.0
5.0
5.53
6.0
7.0
8.0
8.65
9.0
10.0
12.0

Carrier
1.00
0.98
0.94
0.77
0.51
0.22
0

-0.05
-0.26
-0.40
-0.15
0
0.15
0.30
017
0
-0.09
-0.25
0.05

1

0.12
0.24
0.44
0.56
0.58
0.52
0.50
0.34
-0.07
-0.33
-0.34
-0.25
0.00
0.23
0.27
0.25
0.04
-0.22

0.03
0.1
0.23
0.35
0.43
0.45
0.49
0.36
0.05
-0.13
-0.24
-0.30
-0.11
0.06
014
0.25

0.02
0.06
0.13
0.20
0.22
0.31
0.43
0.36
0.25
0.1
-0.17
-0.29
-0.24
-0.18
0.06

0.01
0.03
0.06
0.07
0.13
0.28
0.39
0.40
0.36
0.16
-0.10
-0.23

-0.27 |-

0.02
0.02
0.04
013
0.26
0.32
0.36
0.35
0.19
0.03
0.06

Sideband

6

0.01
0.01
0.05
0.13
0.19
0.25
0.34
0.34
0.26
0.20

-0.22/-0.23 -0.01
-0.08| 0.20) 0.18|-0.07-0.24 -0.17/0.05

[

0.02
0.05
0.09
0.13
0.23
0.32
0.34
0.33
0.22

8

0.02
0.03
0.06
013
0.22
0.25
0.31
0.32

9

0.01
0.02
0.06
0.13
0.18
0.21
0.29
0.23

10 |11 12 13 14 | 15 | 16

0.02

0.06/0.03

0.10/0.05|0.02

0.12/0.06(0.03/0.01

0.21/0.12|0.06 0.03|0.01
0.30/027(0.20/0.12 0.07|0.03 0.01
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GOOD WILL INSTRUMENT CO., LTD.
No. 7-1, Jhongsing Rd, Tucheng Dist., New Taipei City 236. Taiwan.

GOOD WILL INSTRUMENT (SUZHOU) CO., LTD.

No. 69 Lushan Road, Suzhou City(Xin Qu), Jiangsu Sheng, China.

declare that the below mentioned product

Type of Product: RF & Communication Trainer

Model Number: GREF-1300A

are herewith confirmed to comply with the requirements set out in the Council
Directive on the Approximation of the Law of Member States relating to
Electromagnetic Compatibility (2004/108/EEC) and Low Voltage Directive
(2006/95/EEC).

For the evaluation regarding the Electromagnetic Compatibility and Low
Voltage Directive, the following standards were applied:

© EMC

EN 61326-1: Electrical equipment for measurement, control and laboratory
use -— EMC requirements (2006)

Conducted & Radiated Emission = ClassB  |Electrostatic Discharge

EN 55011: 2009+A1: 2010 IEC 61000-4-2: 2008

Current Harmonics Radiated Immunity

EN 61000-3-2: 2006+A2: 2009 IEC 61000-4-3: 2006+A2: 2010
Voltage Fluctuations Electrical Fast Transients

EN 61000-3-3: 2008 IEC 61000-4-4: 2004+A1: 2010

Surge Immunity
IEC 61000-4-5: 2005

Conducted Susceptibility
IEC 61000-4-6: 2008

Power Frequency Magnetic Field
IEC 61000-4-8: 2009

Voltage Dip/ Interruption
IEC 61000-4-11: 2004

Low Voltage Equipment Directive 2006/95/IEC

Safety Requirements ‘ IEC 61010-1: 2010 (Third Edition)
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