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3. WEMEME
(1). % WRfE » AR MR )OSR,
(2). 1EECF/PRAANE”, EFERAVImS”,

4. BCEMWMPE R
(1). #% WPE , HESR WMEE & ORr;
(2). 1EECF/PEAAN”, GEFERANVAC”

e A EAT R RA MR RME . WP EBE SRR, 69 KA DA e [ T
B, 3K 3- 6 Fros AT R .
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RIGOL

RIGOL
Offset

4.000 Yems

5000\ clc R

Frequency High 7

10.000,000MHz

Amplitude Offset
4000 Vrms| §000 Vdc

3-6
o AE il AT R BOE

R, MR T e S Arb J . FUBLAZE, S O AT .
Sy MO i T R T AT, i Arb [,
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RIGOL

Blt: SIEEEKR

A N 3 =7 P i) H AT R A B

K 3-7
i LR B AT IE

A,

1. BUEHIE
i Arb]> GitEME > GUEEEREIE . B FBOB GRS . IR A
A P S I IR P AR 5 SO«

2. BCEAEA
(1). % AN, PR A A S B
(2). fEHCT/REAN12", PR AT usec”

3. BCEBE AR
(1). #& Wk ER , ARy MR AN, JERERAV,
(2). & W FIR , ey MERRAN-2", BRIV

4. WEPILIIYIAR AL
BEEVIR L SN 4

5. EFHEEIIL
% HlE > 1105, AEBIE R T St

3-12 © 2006 RIGOL Technologies, Inc.
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RIGOL

6. GiHIBIE R
XHBE IR BEAS UK LSRN TR A T e, R SCBE o WA ZEIKTE, al 4l
S BRI
% KA, IR /N SO HLAE AN ) RO TR D) e o 25 s (R I ) (DR H s
& XA N3 1R,
*3-1 PRI TR s (E B

R it TR R AE
1 Os oV
2 4us 4V
3 8us ov
4 10us -2V

7. FHHEBOE
i AR AEG KA > ERBIEL > FMMERBIY e s E =ik
TEAHAE IR D) RAF AR, APAHAE 4 DN AED KBS AL B 1 — M B E

WA ERRCE, QI T AMER A SO, 55 kS IR EE T, SR
3- 8 IR BIE

RIGOL

= N

— 0,999 _;i >

Cyele Period

12.000,0us

High'! Limit Lowty Limit
4000 V | -2000 V | &

< 3-8
A A P
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RIGOL

B\ i AM EHE

it — R 70% TR EER AM B0 B0ECh 2.5 kHz IERBE, Tl
JER 150 Hz 1%

BESR.
1 BRI R 8

$i] Sine |, 1B A 1 8RB IE 3L -

BEHRAR IR, BRI VR 2 S oy 20

2. BCEBPMBR . WA S

(1) % W, AR A2.57, EPFERAKHZ, BCEARAE 2.5 KHz.
(2) % WRfE , FEECT/NEEEAONN2, GEFE A Ve, BEEIR(ED 2 Vppe

(3) % Mk , fEHCT/MERRANO", BV, E A 0 Vdc.
SRR, SO, T DR s R 1 BIAH N 2 BB Y -

3. MR AM
$2 Mod |> HIZEEL > AM , JEECYRIEED". I R B 2 L R
RS A Type AM”,

4. BCE IR
o IR O, A MR AN 507, SRR HZY, BRI IR AR
J3150Hz.

5. BCEIEGIRE
% OTIREE B, AT N R A BUE 707, IR %67, BRI IR
JE470% .

6. IEFRHHIBIL IR
% REIpIE > Sine , MEFEFEGIBIE IR N IR HERAE RN L

3 R A S " Shape Sine”.

BRIy, 55 KRB DR E MBI S Edm L AM BB, 53 WE3- ORI .

3-14 © 2006 RIGOL Technologies, Inc.
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RIGOL

7.

S AR A B
$5 P IS it Mod Jig, Sk I BE

RIGOL
B Freg o S

70.0 3 I |I|||||I|

Type AM I|| |||

| Tt
|||||rl|-inl-lr'|_| ||I|||

Carrier ) High £

9500,000,0KHz

Amplitude [ C ) Offset ([ C)
2000 Vpp | 01000 Vdc

3-9
iy AM L R

© 2006 RIGOL Technologies, Inc.
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RIGOL

BiA: i FSK SRR

D gy AN PSR DG 200HZIMFSK S . #iBh 10 kHz [FIESZ, BRERSR Y
800 Hz [11E5Z.

BESR.
1 BRI R 8

$i] Sine |, 1B A 1 8RB IE 3L -

BEHRAR IR, BRI VR 2 S oy 20

2. BCEBPMBR . WA S

(1) #% W, EHCADEAMAN0", EFERAKHZ”, WCE A 10 KHz.
(2) % WRME , AEECT /N2, GERE A Ve, BCEIR(ED 2 Vep.

(3) % Mk , fEHCT/MERRANO", BV, E A 0 Vdc.

SRR, SO, T DEROE WK R 1 BIAH N 25 BRI -

w

PRI FSK
1 Mod]> VI > FSK , MR HIR T, W0 R BRI b R
RS A Type FSK”,

4. BEBEEIE
OB A, TR MR A N"2007, EFERALHZ, BRI AR
23200Hz.

5. BCEBERAER
e B BRBE, AR BERL N800, EFE AL HZY, WOE BRERAER N
800Hz.

BB, f55 RAR LURE KR SIS E0m it FSK BB . /321 1& 3- 10 ProsfEsit.

6. CHEEIThEE
Ji P orim Mod Ja, bR HI) Bg

3-16 © 2006 RIGOL Technologies, Inc.
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RIGOL

RIGOL

WACIC
Hop Frequency H— | R e —

Type F3K

Source Internal 0 0000 Hz

H.:::uF::. Fr.aqu:_ oy Hi .'1h <

£00.000,0 Hz

Frequency ( C ) Amplitude [ C )
10.000kHz | 2.000 Vpp ||

3-10
iy HH FSKCf il o T
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RIGOL

B+ Hd PWM JEHE R

QT — AN R 1 KHz. Bk 5 A 300usffPWM T . 253k 130 Hz [tk
W, A Z200us.

BES R,
1. B

1 Pulse |, JEHEI 09 Bk Ik

PR IR, BRUME R 20 S o A

2. WEBPEMSCR. IR R

(1) % SR, AN, R RAKHZ, BB SR 1kHZ”

(2) 4% MR, AR NN, IR Vep”, B E IEAE N 4V

(3) & MWfsE , 7EBCTF /MR, MEEEALVdCY, WE WA R H0 Vdc.

(4) ¥ BKTE , EECE/NEAERINN300", EERLAS US”, YE K EE A 300us”.

(5) F VSR , 7EBCFNEA N0, A NS, T I VS I A] 4 40ns” .
SRR ESEYE, B, NI AR o T O BRI N S EUR B B

3. BEREEHIZE PWM
$i{ Mod |, BIUE K EHD (PWMD FR

4,  WEWREIE
G o, AU MER 307, SEFERANHZT,  BOE R IR
3130Hz.

5. WE LN
Y RIS BCEE, fEFECENVEER NN 2007, GEBRERA U, OB TR e
“4200us.

6. EFEABIIE
% ORGBIE B, JEFETIEIE N Sinelk.

UBIN, A5 5 R AL de s sE i S 8dm . PWM B . 43210018 3- 11 PronfEsie .

3-18 © 2006 RIGOL Technologies, Inc.
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RIGOL

7.

S AR A B
$5 P IS it Mod Jig, Sk I BE

RIGOL
Width Deviation p—7——— 130,00 Hz—H

L

Source Internal

Width Deviation High £

%00.00us

WACIC

Frequency [ C ) Amplitude ( C )
1000,0kHz | 4000 Vpp

3-11
3y HE PWM R il 5 T

© 2006 RIGOL Technologies, Inc.
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RIGOL

Bl+—: M SR

gt —/AN M 100 Hz 31 10 kHz 346 Esz s, R Wk 52, detkd
i, FARENTR 1R,
BAES R
1. EEHRHPIRE
$2 Sine |, MEBAIHI BN TE L0
BEERAE IR, BRI IRIE R Y Sk N 35 5
2. WHEAFIHSREBSE ., TEER R =
(1) % B, EECAPNEREANS", EPERAKHZY, B R A5 kHzZ.
(2) % WRAE , EECAPNEREAN", EPERA Vpp”, W EMREN 2 Vop.
(3) % W E , AR/ PNESRAN", EERAVAE, wE W =N 0 Vdc.
SRR SERE, DU, 80T DAAERE B s B UG B Y S50 00 $1 4 e B
3. PRI
12 Sweep|> ZeMEEIHE . MErPLEMEFIAR . R R BRI/ A BRIk
A4 E Sweep Type Linear”.
4. wEHRE
1% TR o, AEEC NV TN, ERE R Nsec”, BRI A1
o
5. WHRIHE
% UG B, AR JE A BN T NN 1007, SRR HZY, R E R LG
$5i# k1 100Hz,
6. WHZIL®R
1% ZbMeR e, ARG B NVEERL A NN 107, JEFR A KHZ, W E &R
3% 410 kHz.
WP EWE, Gl T AN E/mI e, 55 keSS —4 100 Hz 2] 10 kHz
HESEFH, A2 3- 12 iR ig.
3-20 © 2006 RIGOL Technologies, Inc.
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RIGOL
RIGOL

b Erme ya ShEER
stop Freguency H—l 000,0 s—

10.000.00kH: GENASIRT T A
]_I:II:I.I:II:II:I_,I:I H: I | | | |J_H‘TH-H- ||111qi ||

j|'|+| 4| \ |J |] |] |] |] I] I] I] l]

Tr“tlluqu;luml-jr:1|1n~r| oy e I_I-I|r|l:d1;|r z
[10.000,00kHz
Frequenay [ ) Amplitude [ C ) ﬁw
50000kHz | 2000 Vpp | =
3-12

i HH eV O

by

U SRR, AT LA v OB A R A B FEOK BCE R IR L S . XS i
ORI RN AR AN, AT AR R 4R AL R RV ZLABIRIFEMS5R, DRt

HL AR BCE Y 5.050 kHz, ARPEERRCE A 9.900 kHz.

© 2006 RIGOL Technologies, Inc.
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B+ %6tk Bkod SR

DR A AR Bk e A, Bk eh R 0 10 ms. ANRE B L BOA B E
A ZE: BRI R SRR O FERRER IR ATIAL .

BESR.
W72 3 QUL

$i] Square |, 34l £ 1 B SCH 0k

BEHRAR IR, BRI VR 2 S oy 20

2. WEFMRBIMR . IR

(1) % B e, e /INEBINS", ERERAIKHZY, BRSNS kHz.
(2) % WRfE P, EACT/NMEEANS", JEFEAA Vep”, BCEIR{E 5 Vop.
(3) 4% MW at HE, AHCT MERAN", ERERAIVdC”, WE M 0 Vde .

SRCESEEE, O, BT DAAEROR W B AR BN 2 5 ik e R AL -

w

e Be Mkt
$%] Burst |> NFEFF , e NGEFRBER. i 70 SR B0 A B SRS
“Type N Cycle”.

4. BBk
B BKORFI B, (RN ACL2”, MR A msec”, A4 I b
1.2 ms CHVEREERIERD

5. WHEEHLAHIAL
R EE, (EECT MR, EFERA degree”, WEORL R L
GiEEa

6. BLEMKT R
BEASCHE2/2:0 5, 0 i sl s, SRRAE MR N3, IR AT
“Cycle”, {3 E N3,

7. WEIEIRIN
i JEIR WEE, AT DRI N2007, IEFERA  usec”, CE LRI E] A
200us.

3-22 © 2006 RIGOL Technologies, Inc.
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RIGOL
WP EMRCE, QI T A R E, 55 R A — AN ke E T 10ms (1)
AR TTIE, A EIWE 3- 13 Fros g

RIGOL

\ BURST
Delay ——— 1 .200ms———H

o —H
Trig Out £ —w 2 Nz

Dl ey High £

%00.00us

Frequency [ C ) Amplitude ( C )
5000,0kHz | 5000 Vpp

Kl 3- 13
i L ko ER R

© 2006 RIGOL Technologies, Inc.
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RIGOL

£ 48 REETFAEEHR

R E RN

LEBRTER

MRTERHY, HTHREEERR.

TERUI R AR5 R 1o AT, $eom il Bk T R s s B 1S
B

FAERNREHRCEMN ERBBBEPIKRE.

TERUII R AR M5 B 20 s, B9 KA ARELR L ca ks, H
JA] UIEH AT RS A

EEFEEOZ USB, ¥H RIHr USB %!

TEHUIE AR~ M5 B 3. LI, RGURIN B Y m s B IR R 1 7 0k USB,  [A]I
PR R G RA R IFHT ) USB B4 .

TEK.

YR TESEATE SN, P BOE T 2500 e, fRIE R

i FERE T E A ExpRise / ExpFall / NegRamp / Sinc / Cardiac 3.

e L T A Y SR IUE B . B E SRR TE, % ERe

X Bt SCAFREAT CRAT B IR AR N, 52— @ ORI IR), BRI, SO ] 454

B, REBBHESE.

PR, EENWE SMARIBIESE, WETEHUGE, FRCE &ML RS

HBE, WENANEESH.

PAT BT 4R B4, SO~ v LUIT GR g S LS4

PR BTG A 5 KK -

PRI ik R AR B AP AE ) RAF A A I

BIAEESSRERE AH BRAREY?

M PR B SO ) BUARE, REHRRILER, RoRiiih, Biikirige.

A RERE AL BRARE:

ASCE R AR T AR BB A ) BRI I, SRR E R, A

BB, BEHE......

BATAHEAT T

© 2006 RIGOL Technologies, Inc. 4-1
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RIGOL

IEEHHT BR, EME......c

M AT BRERAEI, REURT 2 IR ). U, $Roxib T AR, 4%

e H A8 56 1o

HiEE .

ARG e ERERERS, K AR g R RGBT BRINRE R, RS fE R

WHIER, "eXW, ERIERTRER.

PR BRI 2 a2 )m, R TR AT RHERAE, LIS JE R .

INECTRNL Y&

Tk AR, P AETIUY R K b H B RO .

Frig IR BUERBIE A ** .

PR AT R BOEE B .

BOfEst =%, [iTR=*Kkxkk,

PERAHMER BN RAAS B o 55 RASEL ) I, Capicnt. A8 aFmE

SRR, RGERNCLHATIAHERECH 00 BITRCA 7 i KB E B, o

(BT RRAS A SRV 5 i 2 ] X sl 20 v, k>4 www.rigol.com.,

IEEEPATRAE, EHIE......

BEARCHERAT S5, MESTT AR SAATIHE, ST 25K

EHsEE, BRRECHR:

FERBEOCE, W BB B

e e, EREERE K.

RO, IF WoaR BT B AT R BOE B .

ZBREIANRE, FERI:

AP SO R, ARS) R A s A 2 IS0, A B . s

A A R

BRI

I PERAAEAL R, BTG BN, JOREI RIS S, Ok

e

HEBE— RO

BEEL WMBR SR, 7 el A A BN B 4, BB 18 AT R S0

ZTEAERBTEREEE, PREBTIRFRE.

AT T AL B BOE K B A7 21 Flash 50 U SR, 2247 8 Bda s

RSN T R A BRSHE:, ¥ RN s, ERBEEEIM, T RA

A.rdf .

JH P #E N[ Store/Recall |5 T i 142545 o

e MR 23R ?

MRS, SR M ER R . By 1R iR .

REB=FE

MPAEESCOHE BN, AL E S Al B o T GRELPAT IR A 0 B e OO, 3R
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RIGOL

ANMAE R, B iR N, KRR ORGSR ST B B A
(AR

RERAE U R

U 28 sh, ARGl 2 al B 5l v o

U fEg#E.

M BB LB EE .

NREENZRE SRR S

R Pl U e S 2R PI, SCPF SRR iR

SRR, BT .

R P R i il U SR S B R g I, SCHERR, B R GAF AT
TR, BREFARRMK.

HUPEEH U B4 T RGTH, s 4R fi B SR TH SR, ARGk
SERMTT PRI

RATHEEHE, WEFITH. WRRATFTZEHHE, FEEARSRFAREKR.
HUPEH U BT RGBT, RETHIRT) . BAE5e ), iy 2 dg Ja sh s, P
OB BCE . FERE T THBUR T I BLBCRE S, BRI IECR RIGOL SR SR A
DR BR i) L

TR

P BT RGETHRARAERT, BN RGTH R, B R, $ibfE B
FHIERH, AFIITRATH.

TP AT RGETH RARAE T, SN RGET IR, AR, RV N RGHEAT T .
R FE SRR e S A X

A AL RN T 128K, iy HH & 2% 1) A7t A R =

TR BB £ 2RI

U S22 R, RGBT

© 2006 RIGOL Technologies, Inc. 4-3
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RIGOL
F e iy = Y — el
HIREE TN

AEMK RS, FER—E.

FA P RHERS B R BN, AR, RAHURZ AR AT, Bk 5
PN

VUi 07 Rl

LEAHCBS AT BRI, P AR 50 TR RS 08, AL BB TF AR BT o
i R 220

W R HATAR S (GET) A4 sk*TRIGGER I, R4ZM KA (55, Bl e
(¥ i R

1WA TR, # T LOCAL.

(A TR R, (55 RS AR AR AE O, 4% R Local | (ubi b

[ Burst 521D, $A0e Bl AR, RS (S5 R AL SRR -

YIgh M3 R =524,288 .

MIHEAL B0 B IR A 524, 288 AN . G AR B & (K A B T 524,288 4
BN, RGO E B RAT R S0k 524,288 AN
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RIGOL

WEIPR

R PAITC R Rk & DA R P 0 i 0

DL PSR T Bl AN, A SRV I R BUbk A o Bk ef oF B0 B b e KM

(1,000,000 MiEFR) .

TCBR VUK e B R R IR SO SR ER T B

DCHE AR Tl A, A SVEE ] JCBR k£

B8 7m ik ek B R A A A Bk v R

B0 56 S v T Wik A 30T, Lk e JRTUIACA Bk Fob KA, RSO A

TR e T AT A2 435 5 Bk e o BB AR B 2K

Fik e BB R o

ke R IR B B AR, kN bk v R B LA A2 45 72 I AR R K

/M IR DA AR B ik B

BRI B8O A s /Il e S SR DA PR R =2 BT v o J ) R it A o A SR T e AL 3 ke

R b5 ki R R TT 46 18] FR) IR 1]

gk, NREFR T4 N JE3F Kb E .

ANBEAEA A Ik v B A T e 7 B B, AN T R Bk e B FR VR A I 7

fith e Bkt B AN T S

ANBEAEA A Ik v B A T 7 e B, AN T R Bk eR B FR /R A T I 7

I, ARERMEABTMEH dBm R HAL,

T R R i D 2 BB A m BT, T SR AN RE BB dBm,  RREUR AR R R

RLHE% 4 Vppo

ik B 2K, OUTPUT 22%H.

2 OUTPUT 4b T-25 IIRAS I, EBhZE T A At

FSK A T il A dar HE 4 2%

WA FSK HAEFEAM B A A U5, WA RIS ™ A 1 15 5

FkrieR T IE R T A A B R AR

LIPS Vi R QUL SR Eaw: O = DREI i U S| 2N =9 = DAY L1 V-& AR s

BERREAERBTB B RAE.

XFTAE R4 A IR 25 MHz. 5 D\ Se VR B 403 1) R B0 AT S T

BRI, R AR A SRR R, 25 MHz.

L IES Ao WL U A= P

X TRk T i AR R 30 MHz. 4 M SR VA FH AR v A3 1) v 5 oA ikt e

i, RBUREAS BRI 30 MHZ.

PR E AR BT B

XF AR A A ARG 1 MHz o 5 DA SR VA B v 4003 1) R 50 A 0 A 1 R

oy, RREUKEAS BRI RESY 1 MHz,

AR A e R B R

© 2006 RIGOL Technologies, Inc. 4-5
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RIGOL

X A Rk o A A PR SR e /ME 2 mHz, BORAE N 25MHz. pREOR R
RS SIS v e

PR E A ko R AR T BB MR

X A Rk o A A PR SR B /ME 2 mHz, BORAE N 25MHz. pREURE
AR AR AR O 5 AR

PR EN FM FEHIH RN

HA FM O, 2T 1 R BRI B /IMEL 5 Hzo pRESUR PR RS R I 4

SELIa v o
HHK, ASBEVA IRk

F SR AR AR T ket

HIHIBTE »
HHK, ANBEVAHIRRE

H SR AR AR ke

HIHIBIE «
#H#K, ABEVH DC.

ERER- SR X N JR 1T SLIN

HIHIBIE »
K, ASBETHRk

H SR AR AR ke

K, ANBETHERE

5 KRR

K, AfEHH DC:

5 KRB

VA S LRk

5 R AR AR

(&SP
AH SRR,

5 R AR AR

(&SP
AR S F DC.

5 R AR AR

(&SP
BT LR FRKH

5 R AR AR

HECRAU RS,

5 R AN B Ik

S RHA LA DC.

5 R A AN R Ik

4-6

e oy DC ARG 4 AM. FM. PM. FSK 5% PWM i

¥R EE DC MR 4: AM. FM. PM. FSK 5% PWM 3

¥R EE DC MR 4: AM. FM. PM. FSK 5% PWM 3

M al DC HL s iR A4

el DC HL s iR A4

el DC HL s R 8 A4 4

W7 ul DC H s e 50™ A2 SRR BE, Bk i dilsis o

W7 ul DC H s e 50™ A2 SRR BOE . Brid i dilsis o

W7 ul DC H s e 50™ A2 SRR BOE . Brid i dilsis o

Mg 75 m DC H I pREO™ AR, R o 1T

W7 o DC LR PR B0 A48, 3 U o 1Al

Wl DC HLR B 2E 413, FIRiE (ol
© 2006 RIGOL Technologies, Inc.
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RIGOL

FENfR R THERA N FEER K .

F AN AR FUH TR N AR BB, FOAb RV T R

fol R VE BB SO

ffie] Trigger i, filk s CREUE2E%0) |38 E B0 E SOk T30,

1T R 8 B T B R

ST R, B BOR A BN AR A 1 B4 LR R VA 3 B L e A A Uk

e SZLHER A I BE > FEMA . AL T B UK AR SR I 58 B LA S T 4R 5

JRMABE R . VI 1] OB A R M.

1T R 8 T NS Y B

ST R, B BOR A BN AR A 1 B4 LR R V2 3 B L e A A 0k

e LI IRE R) — I B P — JRL B . FEUEREI T B U AR SR I 5 B LA S T 4R 5

JRMAIBE R . Y 1] OB A R /M.

PR o PR

. s —A SVims (K79 LL 50 RRAIE, SR EHE BT B Bk I 0

B, R BOR RS A S AR IR 42 3,536 Vrms.,

DR E AR S T S B

76 DC HLJE KB, 30 I R (A v S b e HOF, T R R 2 . ik

FABBRBON, BRI A S 4 R (R o P L 5 2 R 15t e

(2 L 25 W AR B TR T S

EAIR S T B TR 22 . I SO B BB — A TR 2 04, 18

R FM (RS0 R, 0B B A S8 2 11 I T ) 24 3 % T A T K

.

2 LRI R B SR T

ISR T IR T FLBI SO AR B A 4 2 LA, ) 2% Bt 3

A WTR T VRO B . B0, SR AT R LB E A 70% AR TR L

%5 60 MHz , ) BR 50k A= 5% (1 3% o 3 L34 50%.

PR /N 25 MHz, S 3 HTEHIRE N 20% £ 80%:;

HRAE 25 ~ 50 MHz 2 08) , S ERVEHIRE N 40% %2 60%

% kT 50 MHz, 778 LA R SE 2 50%.

BB HE R IBE.

ST RKG,  BRBOR AR SR T 1 34 LA I VA 26 2 5 LA A A 2k

e SV ) — ot B — . 2R A A, Ik B PR R M 1 AR

3 R AR AR

Boh AR ELERH N /B,

FEL A T B M S P A R T, R LR A I PRI N AR

¥k, RAEZER DC:

S BB DC LT B K A S e

RKREXM, BLAY DC.

© 2006 RIGOL Technologies, Inc. 4-7
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RIGOL

g kAR AN BERE ] DC s e B A kb iR, SRR o
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RIGOL

HPRIE T

IERES% = 120MHz .

IESZ WA AT EBR Sy 120MHz. 7 B e % A2 i e 120MHz 1, R 40
B A 120MHz.

EZEMETR= 1uHz .

IESZ P AT T BR A TuHz. J 7 i da e i AR T TuHz I, R0k A 3
A2 A TuHz.

HEHE FR= 60MHz .

Ji AR RSy 60MHz. 1 i di e I th AT H 60MHz I, RS0 F 3l
Al h Ay 60MHz.

HEMETHR= 1uHz .

Jr B AR R R TuHz. F 7 e e e B ARRAK T TuHz i, R0 B 8 g
HA# A 1uHz.

Fihp%E EfR= 1 MHz .

v AR ERRY AIMHz. B P TR 4 AR Y IMHzZ I, R GeK B 3
Hh Ay 1IMHz.,

FWABHETR= 1uHz .

B v AR T IR TuHze F 7 e e i tH AR A T TuHz I, R0k A3l
gt A2 4 TuHz,

Fk i EfR= 30MHz .

fikrp far th AR H RS 30MHz. 7 i di s it SR Y 30MHz 1, R4 B 3)
WA AR 2 30MHz,

Pk T = 500uHz .

Fik b it AR R R 500uHz. FH P T de E (4 AR AR T 500uHz B, RE0KE
B A4 AR 2 500uHz.

EEPMZE L= 25 MHz .

R A By 25MHz. I B di e 0 dan A8 H 25MHz 1, R40H B 3)
WA AR 2 25MHz,

EEWEMETHR= 1uHz .

AR R A N RO 1uHz. F P B de e i AR T 1uHz i, RG0H B 3 i
gt 452 4 TuHz.

EZBEAHER= 1Ms .

IESZ P B ERR S IMs. I Bdi e i dan b RS e IMs BF, RE0Ks F 3
b 539k 1Ms.

EZE A TR= 8.33ns .

ISR P TR B 8.33ns. 7 i se it MK T 8.33ns i, R4 3

W R 30 8.33ns.
© 2006 RIGOL Technologies, Inc. 4-9
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TEAPER= 1Ms .
Ji it A BBy IMs. HI TR E e R TE Y IMs N, RSk H B R
th 0 1Ms.
TR TR= 8.33ns .
Jrdm i FTE BRCh 8.33ns. P e sE it RIS T 8.33ns I, R G0k A3
Wkt 910 8.33ns.
BB ASER= 1Ms .
Pk e b A B IMs. P R e B0 SRR Y IMs I, R GuHs B B
fav b 93914 1Ms,
BERBEASETR= 1ps .
B A b R B 1pse P e g B0 H MR T 1us I, R 4eHs B i dm
AN 1ps.
Jikwbk HHEA EFR= 2ks .
Jhkctrp e R 9] PR 2kse P TR AE BOSm H T Y 2Ks I, AR GeHE B B R
AN 2ks.
ks A TR= 28ns .
Jhkcmpc b R RO 28 nso P TR E B0 H MR T 28ns I, RG0K A B
Wkt 910 28ns.
EREAHLER= 1Ms .
R A B IMs. P v i%m R Y IMs I, R GeHs B B
fav b 9914 1Ms,
ERBEAHTHR= 40ns .
AR Y R B 40ns. I~ Brdis & )4t L3R T 40ns I, R 40k B 3 iR
i 1 513014 40ns.
RSP ER= **
AFBE BA AR R B AR AR O, B AN R B R
RABPHATR= ** .
AFIBE BA AN F R B A FERCA R 8O, B AR B R
T HLSPL  THER
e FE P R A R TR o B SFORE iy H S BEE /N TR, IR BOR B2 3
FHACHEAFBCE A IC T R 1 mV.
HZEHTR = **
TR, AN Y o a8 BT BRANTA] o
/N 25 MHz, (HA s R E O 20% 2 80%:;
WAL 25 ~ 50 MHz 2], (A LTE R E Y 40% & 60%
B KT 50 MHz, A e e o 50%.
HAE B = **
TiWAEATE AN R A a8 BT BRANTA] o
4-10 © 2006 RIGOL Technologies, Inc.
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PiF/NT 25 MHz, PR E A 20% £ 80%:

AL 25 ~ 50 MHz 28] , e teia R e 4 40% & 60% ;

BE KT 50 MHz, 23 LU PR 224 50%.

MR ER = 100.0%.

B iU, AR ME ERRSY 100% . FH P Birdi e (PR Rk PEE H 100% 1), RE0H B
YR FRIE K 100% .

SRETR = 0.0%.

P iU, AR RS 0.0% . FH P Frda R FRPER T 0.0% 1, RE0KE H
R FRE A 0.0% .

Jik i 8 B e R A PR -

ik 55 A 2R /IN T JE A 5 3 W I TR PR 22 o Ik 9 < B H— 1.6 Iy 7] o

¥ I 18] Eh B A PR SE -

e 58 I U I TR 25 S0 FE 45 5 J) B T P 5 iR 5 A 2 RS A 5 2 R A 20 I (1) DAYl
JEFR ISR . I U R] <0.625 X Jik i 58 JiE

fk 5 TR =10us.

FERK AT, Bk 58 L R BR 4 10us. 7 TR 52 i ik 56 EAR T 10us B, R4
4 B Bk b 98 FE 4 10us.

W¥EHNTEI TR = 5ns .

FEWKI ST, I UTI R R BRA Sns. F P Birdia e v i M T 5ns B, RE0K
H B L I (] 24 5ns.

B E LR = **x

ANFAEA N A% S B A AN FE) BRI AR R A BSRAET, n E H A AR
R

WMBEATR = ** .

ANFAE A A% s B A AN FEE) BRI AR R A BSRAET, n E H A AR
R

YGRS LR = 524,288.

WA R EIR O 524,288 AN ki. H P e e AT B & 1 R £ T 524,288
A, R A SR EBAT RIS 0k 524,288 /.
PR A eI BN

BIPNER JSE KT B T AR 22 o

WERBE TR = 1uHz.

WAL T RN TuHz. FH 2 B e AR Im B (AR T LuHz I, RS0 A 3540
EMBAE N 1uHz.

PSR LR = 20kHz .

AT B A 20kHz. FH P B s (R R AU HE 20kHzZ 1), RS0t H 2 8 450
Bl 20kHz.

THME TR = 2mHz .

© 2006 RIGOL Technologies, Inc. 4-11
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VBRI T B4 2mHze F P PR @ A ZAI8 T 2mHz I, RE0K 5 3 %1
Bl 2mHz,
2= N LA B K E .
BB 22 2 RRA /N T BUAE T 126 bR S e K8 in - 100 kHz.
WHIERE LR = 120.0%:
TR B RSy 120.0% « 7 e e i eR Bk th 120% 1, REeHs H )i %
BRI 120% .
iﬂfﬁﬂ{%}g?lﬁ = 0.0%:
WA RSy 120.0% . 7 e R st 0.0% 1), REeHs A h i %
THIREE A 0.0% .
AESER EBR = 20kHz .
YA By 20kHz. F P B e IR 8 H 20kHzZ I, R E04 H 3l R 40
A=y 20kHz.
HEMER TR = 2mHz .
IR R By 2mHze B P e € R EIRACRAR T 2mHz I, RE08 B 3R #00
A28 2mHz.
Beiie LR = **
ANFME IR BT, BRI LR T AN o BN IR 5L BT I, AR
PRy 120MHz; #pOoh ey, BRI LRy IMHz, 8OO0, Bk
B LRy 25MHz.
BEE TR = 1uHz.
BRI B TuHze 17 i ARG T TuHz I, RS0 B 3 BBk
A%y 1uHz.
BEME LR = 100kHz .
AR LRy 100kHz. J17 frdi e s i it 100kHz I, R G0k B 3
TRy 100kHzZ.
BEFETR = 2mHz .
SR )N RO 2mHz. 7 P BRI AR T 2mHz I, R E0R B B iR i
A A 2mHz,
RIRR ERR = **
ANFME IR BT, IR LR T AN o BN 5L T B, AR AR
PRy 120MHz; #p o it JRIGHRK LRy IMHz, BT R, &
IRAIREI B 25MHz.,
BIEFETHR = 1uHz .
EIRAEAR T B TuHze 17 i R ARG T TuHz 1IN, RS0k B 3B Lh
ik 1uHz,

HODRE B = **
AFME IR, o EIRAG T ANE .

4-12 © 2006 RIGOL Technologies, Inc.

DG3000 # 41| ek HU/AF =B K AE A H - T




RIGOL

HOBIE TR = 1uHz .

DRI T B 1uHz I BRI OB T 1uHz I, RGN E 3R e
A%y 1uHz,

WEJEE LR = **

ANFME PR AT, A a R A BT AN o

MEFEE TR = 0 .

ARG R PR A 0.

KR FR = ** .

AFEMEIEER AT, ZIbeR LIRA A .

ZIEHETR = 1uHz .

LRI IR LuHz, H P AT e &SR8 T LuHz i, R0 A 3 FE& L
A% Jy 1uHz,

H#ir A LR = 500.00s.

FIFI ] ) R4 500.00s. A Frde e 44 i e) 8t 500.00s B, RGek H 31
A% 4 500.00s.

HENE TR = 1.0ms.

FIF IR Ims. H 7 e FIHEfN R T 1ms B, RS0 A 32k
Ak 1ms.

R BB = +360.0°.

AT I R 2 +360.0 °. FH /7 Brde s L s AH AL H 4-360.0 ° i, RE0k H 8)
R AR A AT A +-360.0 °,

RIRHAL TR = -360.0° .

UL L PR R-360.0°0 FH P BT e AT 4 AH A7 K T7-360.0 ° 1, RGeH A 8h il 4
AR AT 4-360.0 °.

Bk % EfE = 1,000,000 Cycle .

ikl R #0119 1B 2k 1,000,000 Cycle. F 7 i i ik : %2 1 1,000,000 Cycle I,
ZAE0K B ahi 2 kb 5B 0k 1,000,000 Cycle.

Pk EE TR = 1 Cycle .

kb B 5 R B A 1 Cycle. HH 7 Prde e ikt B 50T 1 Cycle B, RS0F H 32
ik ER # k1 Cycle.

Fkr e F I LR = 300.00s .

Jok ot e AT R 300.00s.  FH - Brdia e i ke J5 36 H 300.00s B, R E0K H 3
W HE ikt ER A 300.00s.

Pk B TR = 1.0us.

kb B R BAR R B4 1.0us. FH 7 g g (P ikt 2B JE MR T 1.0us i, REek H 30
ikt d 5 9124 1.0us.

JEIR PR = 85.0s .

SESRI TG LI 85.0s. F /- BTH6 5 M AL I [l ) 85.0s i, R4ul4 [ 2l 4aE

© 2006 RIGOL Technologies, Inc. 4-13
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IBmf[a]A 85.0s.

FER TR = 0.0s .

SEIRI A R RN 0.0s. P A AR I [AMIC T 0.0s 1, RG0K: H 8l 1 3 iR
i) 24 0.0s.

B LR = 360°:

AL mAZ 1 LRy 360°. FH P Brde s A m e ki 360° I, RE0K [ s i HAH 7
%% A 360°,

PR EE ST T FR= 0° :

MR WAL T RRA 0% F P Bide @ ARG A AR T 0° I, RG0Hs 1 3 AR I %
h0°,

VAR L= 20kHz .

ARSI (1) PR A 20kHz. 7 T de e I A Ak Y 20kHz 1, RS04 H 313
AHATR Ay 20kHz.

WHBHETR= 2mHz .

AR )R PR 2mHz. B P e 2 IR AURAR T 2mHz i, R4 H 3130
B A 2mHz.

VIR R= 2 4.

WIEAC RECERIACY 2, Aok il IME . FH P FITdi i€ IR a4 s 38U T 2 AN
RYUK B B EERTIR A B 2 4

HERFSEDRA L
I PHAEBEAT S A0 BRI, SAC T 1 BOEUE I, SR P i 5 I 1T
.

S TRE XK R.
MPHERAT AR B s BB, kb 7 b e — M BOB R SRR R

MR _ERR= ** .
AR EATA R i LR AR AR G, BATAS R AR R R
BETR= ** .

AN B A AN FE IR E N AR R Gk, R AR R R,
FERFE LFR= 10kQ .

FUEE PR B 8 10kQ. FH P e e it G 2R it i 10kQ I, R 40 F 3h A 3k
3% 10kQ.

FEMAETR=1Q .

GBI FBR R 1Q. FH P Frig e it AR T 1Q i, R4 B s 71
B 1Q,

AL LR = 360° .

AL PRAE A 360°. FH P BT AR (LR Hy 360° I, R0 F 3h PR B AH A2k
360°.

AL TR = -360.0° .

4-14 © 2006 RIGOL Technologies, Inc.
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FRL N BRAE -360.0° o 17 BT € AHAZ (AR T-360.0° I, R E0R H S 44
P 4-360.0° .

(*FrETREANE, FIrNAFSERRK)

© 2006 RIGOL Technologies, Inc. 4-15
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MR AL TE

1. W THEEFRETRERENBNRER, BHEMER:

@O K Er it AT

@ KA HIIT A A 445K .

@, Mse Lidk s, mHEEE.

@~ W RARTCIEIE AL A M, 15 RIGOL B4, iEATAERS

2. BB M TR
@ WA SRR L 7R IE 3 BeE Output 311 L

@. Kt BNC 4L 75 gty iE o T4

®. e Output Ji 7547 7T

@. o AR,  FFHLER BE BREE w0,

3. URKBANREHIRT:

@O, i U St o] LU T1E.

@. A Flash B U #5168, AAUERASCREER A U B4 .
@, EHEBAS G, FHEA U BT 2.

@, WRJBRICIEIEFE A U 8, 15 RIGOL B4, 1R3ATH RS

4-16 © 2006 RIGOL Technologies, Inc.
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%5 &t

BrRAES AU, BB AR #BIE H T DG3000 A1 ek /AT T R A 2% - 155 K2E
LI G AL AN AN, A BEIR BIIX LS b -

®  [UERLAUEE M ERARI L R ELLIe T =+ 73 Bi L o
®  WIRBARIE AR BIA B I 5 AN RS, AT T R GRS, AT H
® [RbsAT “CHLAUE” FREAGRIR LLAN, BT IR #AT ORI -
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BARIEIR

Wz (DG3121A)

B

Sine, Square, Ramp, Triangle, Pulse, Noise, DC, Arb

1E5% 0% 1pHz #| 120MHz

07 0% 1uHz #| 60MHz

Jik 500uHz %] 30MHz

A 1uHz %] 1MHz

EL 9 50MHz 4756 (-3dB)  (HiL7AE)

P (DG3101A)

B

Sine, Square, Ramp, Triangle, Pulse, Noise, DC, Arb

1E5%3 1pHz #| 100MHz

70 1uHz #| 50MHz

Jhk 500uHz % 25MHz

s 1pHz #| 1MHz

5 40MHz 7% (-3dB) (WAL

WZ M (DG3061A)

B

Sine, Square, Ramp, Triangle, Pulse, Noise, DC, Arb

1E5%0% 1uHz #| 60MHz

70 1uHz #| 30MHz

Jhk 500uHz % 20MHz

A 1pHz #| 1MHz

g 30MHz 77 %6  (-3dB)  (HLZI{E)

IR 1 pHz

YR 90 X 10 ppm
1N 20 ppm
18°C~28°C

R < 2 ppm/°C

R

TR H < 1Vpp > 1 Vpp
DC %I 20 kHz -70 dBc -70 dBc
20 kHz %] 100 kHz -65 dBc -60 dBc
100 kHz #| 1 MHz -50 dBc -45 dBc
1 MHz #| 10 MHz -40 dBc -35 dBc

SV R DC #| 20 kHz, 1Vpp <0.2%

MY AREED DC #| 1 MHz < -70 dBc

1 MHz %] 10 MHz < -70 dBc + 6 dB/octave

FEAor T 10kHz Offset —115 dBc / Hz (#iL7i1g)
BRI
5-2 © 2006 RIGOL Technologies, Inc.
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T T B T <5ns (10% to 90%> (JuR{g, 1kHz, 1Vpp)
pORLY < 2%
ol = 20% ~ 80% (to 25 MHz)

40% ~ 60% (to 50 MHz)

50% (> 50 MHz)

AXSFRIE (E 50% &
FHT)

JE I 1% + 5ns

#13)) 300ps + 541§ 100ppm

B

Lk < A% H ) 0.1% CHLRAE 1kHz, 1Vpp, XFFETE 100%)

KRR 0% #| 100%

Bk s SRt

ki i JH3# K 2000s: /) 8ns, 2 ¥EF 1ns

ANy 5ns #| 1ms

JuRLy < 2%

+13) 300ps + J#1yf*) 100ppm

AERBATHE

ARG 1pHz ~ 25MHz

PV K 11 2 ~ 1024k fi

HEH 5 R 14 bits (UHFF5)

KIEHE 300MSa/s

e/ T B T 35ns , HLA(H

$15) (RMS) 6 ns + 30ppm

Ak 5 K AEfi 4 MY

L fan g s

M 1 2] 10 mVpp ~ 10 Vpp (50 OO)
20 mVpp ~ 20 Vpp (=RHD

PR (IkHz 1F5% | £ CGREMEM 1%+ 1mVpp)

W)

W B2 HH B (1kHz 1E5%
i)

< 40MHz 0.20 dB
40MHz #] 80 MHz 0.60 dB
80 MHz # 120 MHz 1.00 dB

Hims

Jufl (g AC+DO)

5V (50
+10V GEFD

DA% L

£ (WA | 1) 2%+RER 0.5% +2m\V)

© 2006 RIGOL Technologies, Inc.
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BB H

FHAT 50 Q HLRAE

“Hnsk P4 d K 42 Vpk

TReF R ORA, 1 # E s BB s

AM

B 5%, T, PRAB, AR

b P s/ 4

il WE5%, Jid BRikE, MRS, AEE (2mHz~20kHZ)
YR 0% ~ 120%

FM A

B 5%, TiWs ik, AR

W /A

il WE5%, Ji BRitkd, WS, AEEE (2mHz~20kHZ)
A5 DC #| 60 MHz [13]

PM i

B 5%, TTWs ik, ARE

U W /A

LonE 5%, TG PRk, WS, ATE (2mHz~20kHZ)
LT 0°~360°

FSK ]

B E5%, TIls BRikdk, AREK

b TR

LEE b 50% 5 2= LE It 7 3 (2mHz~100kHz)

PWM

B ik

b W /AN

L 5%, J7 PRk MRS, ATEB (2mHz~20kHz)
o S5 A 22 Jikh 5 B2 1) 0% 100%

=L

B 9%, JT, BRAp, AFRK

KA S EE

Jiln] L/r

FAAS ] 1ms % 500s £ 0.1%

fitk 5 T3, AN EA

Jok e B

BO¥ 9%, T PRiAe, Bkl R R R

KA 14 (131,000,000 4N EHD , R, 1T

A 1 EARAT -360° to +360°

P8 S 1us—300s £ 1%

GV AN

fik A U T8, SR A
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JEEBCEER RS

A AM + 5 Vpk = 100% il
5kQ A BLHT

i N/ R 10MHz+ 500Hz

L IRANE R Ek 2 kQ/50Q (LA, ACHEE)
B B ) <1s

AR Ak TTL-SHe %8

LYE TN

NGRS TTL-Se 7%

REE TRER R CATIE BRI
Jhk i vE B > 100 ns

i NP BT > 10 kQ, DC #4
LRk <500 ps  CHLARUAE)
SEIR ik <500 ns CHLAYAE)

o % HH

B TTL 3% >1kQ

Jik 5 5 > 400ns, HLRE
B BT 50Q, LA

SO LS 1 MHz
[#F1]:

o (Ul AT R R 524,288 s, HIEI EAIHLA AR 1M (1024Kk) £,

BRI Dy KA S 1] AT A

[&E2]:

® IREBCEVEH (50Q):
{Em A <10MHz I, 182 Y5 F 4 10mVpp~10Vpp
{E A% <80MHz I}, W& H 2y 10mVpp~5Vpp
fEm A >80MHz I, 2 YE 4 10mVpp~2.5Vpp

® E{EiEVEH (RiFD:
{Em A <10MHz I, 18 Y5 F 4 20mVpp~20Vpp
{EH A4 <80MHz I}, W&y 20mVpp~10Vpp
{ERm A >80MHz I, @ EEYE 4 20mVpp~5Vpp

® Ui BE MR >80MHz, VS F N 2Vpp~5Vpp (B I, P I,

© 2006 RIGOL Technologies, Inc.
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3dB.

® Square
i< 8MHz I, % B2 FFR 4 20Vpp
i > 8MHz I, M@ AL EFR 4 10Vpp

® Pulse
A < SMHz I, iE PR A 20Vpp
A > SMHz i, iE - FR A 10Vpp

[#E3]:
o AT HEAEA, 60MHz #1574 30MHz, 100MHz #5ly 50MHz.
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— &I AR A%
B
R 3.8 Ji~F i) STN WA o
SRR 320 /K F-xRGBx240 i I {4 2
WoR 64 {1
SR CHLAIAE) 150 : 1
T (LA{E)D | 300 nit
EHL YR
FHL Y5 PR 100-240 VACRMS, 45-440Hz, CAT II
FEHL /T 50W
PRI 22 2A, T %%, 250V
73
i U BeE: 10°C~+40C
e -20°C~+60°C
A HI T A iR VA H)
RN | +35°CLAF: <90 % H% i &
+35°C~+40°C: <60 % FIXHRFE
W= #4F 3,000 KLLF
JE#RAE 15,000 K LA R
B
R T 232 =k
I 107.5 £K
R 365+9.5 =K (9.5 =K BNC %)
i A AE: 3.56 T3¢
RS 5.10 T
IP [P
IP2X
TR 3 IR B

AR U HE IR B 391 0 — 4
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£ 6F Mz

Btk A: DG3000 R 5IE &/ EE RN 2 E =M

FrAERA:

®  MAFG P ERRAER IR ZR .

® I USB %k,

® % Ultrawave for WIN98/2000/XP T i JE 2 il i Ak
o K (HPFM.

o i (FRRIEER).

G HA

® BNC [A/fliH45,

® RS-232 H4.

o K@i (DG-POD-A).
o Ktk

HE:

® R BA G ) USB Hdts 2R R0 45 FEL S KLY /N T 3m, 1 AT BE S

® Mt ChrEfEAIE g f:>, 1 i) RIGOL AR AT I .

© 2006 RIGOL Technologies, Inc.
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Bis% B: {RISHIZE

Jb RS R A 7 (RIGOL Technologies, Inc.) 7k i oAz = A 4 it E LA
A, A0 ARSI N TEAT A RN T 20 b . ZEARABIHY, 57 S ir W A Bk b
RIGOL ¥4 0 H 7 e S A& ol 3. VEANERIEUEHTE 2 0L RIGOL ' 7 9 b 5l i £

B
PARAFUENE IR 55 BRI AARME B 423, 1 5 RIGOL 45 LB E L/ p AL B 2R
B AL oAb H (0 PRAZ R P LI PRUELASE, RIGOL 22 m] AR AL HARAE T W] 75

SR R B PRALE ,  ELARAELAN JRY B T8 7 ity T A8 2 M AR ke P e P A 2 AR 5 75 PRAIE
FEARFTIEOL T, RIGOL 23 w6t R R SR I B it (1 45 RASARARAEAT D AT
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Bz C: RFFIFITLYEIR

—fARIF
TH )AL AR AT BUBCEAE WO s B 2 KN TR 52 2 L5 H IR T

/J\ IE\
TEZ0AEmEZET . AR R B0 b, DU .

B

MRYEBRA G L T RN AT B . F2 IR B0 B W G AR I -

Lo O SRR AT AR AN R A o TR, R BN, VE R AN EERI 535 W]
(1 LCD fR4 bt -

2. HERRAEANRE K AT S, W RWOT R A SRR il 70 B 7K
BE. 2 AR PR PE AL A TR, ARSI 2e

N\ . T, A 5T, BB R U
NS
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B3k D: B &I

WA AR AL A = it Rk R e A AT AT I BT 3K, A v LK i B RN b i 5O HL R}
H AR/ 7 (RIGOL Technologies, Inc.) M %:

Tel: (86-10) 8070 6688

Fax: (86-10) 8070 5070

% 5 Fhék: 800 810 0002

BCE I IR S FRATE R o FRAT Bt A2 -

service@rigol.com

1R TIPS o ST R oW TP e A RSN N e N

kb JEETTT B X YR A 156 5 (102206)

KR PLAR X (IR 5 5 52 8, 1655 M) RIGOL 2848 /5 8 & O kR .
T B BATT I W s LASRAS BB IR 7= i AR 45 %8 ;- http://www.rigol.com.
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5|

T

AM e 2-34
AV o 1-11, 2-19, 2-20
BUFSE .o 2-43
(0] o 1= Lol 2-22
D] [ P 2-73
o] = || 2-22
EXPRISE ..cvviiieiieeieeice e 2-22
FM e e 2-35
] 2-37
GPIB HilE e, 2-71
(=1 2-90
[ 2-73
[ o 2-34

Modulation In.2-34, 2-35, 2-37, 2-38,
2-40

NegRamp.......ccoeveeeniieniicnnenns 2-22
NOISE...cuvrrrerenrennnens 1-11, 2-17, 2-18
R B 2-44
N EFRBKER e 2-44
OUtPUL...ceeiice e 1-15
PM .ot cecnie 2-38, 2-39
Pulse......ccoeeiiinennnnn. 1-10, 2-13, 2-14
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