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R=Pr e Zva—F .- FREBRINDE, BLCDT r—< b » 2
Sa—BRICERENE T,
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BRENAT -y VX oTATA—23REY 5, Tva—F4v”
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“17: EH - RB “17: WXE + RB “10": W% + RB
“117: WX + (IRB/3)
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ceT, A oBer “X” = 07, [ B oBar “17, i C
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3 RDAye—C%FRLET: TEST PAGING: XXXXXXX
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PAGING: XXXXXXX
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T
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0o &0ogogg HEADER ON TERMINATOR ON
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I

EiC 6
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m HEADER B\ RHID A v e~ VDRI T L—LiK, TA Fr« 7L — 43S

EHNFTELESHEBRELE TS

ON: F7+N DOHEE TAFL e 7L —LEERHALET
OFF: TAFA s 7LV —LBBEHEALELA.

m TERMINATOR &\ BRMEAZ — v 2 BH% O v v — POBRCHEIT

BRESDLERELET. 397X H AL 200k, EETEAD
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V=TV ZADED Y CHBRMEAZ - BAB T LA BREIRE T
(FHEXHIEKTDVV%UyyﬂﬂJ%2%Lf<ﬁéh%
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m PAGER CODE it 16 i ¥ COXRF*Z TN T EF

BIES—%FE->T *vy Fa—FEANLEF. TALZ 7y F 2BR
FERME BEOT AT 7y MICKHIET 3 B0E * — DR IC(ma/aBav)

(SHIFT) % —%#L %5 (ENTER) % —CAN&HET & ¢
3.

FE0 FLEX/FLEX-TD R—Yx D& vy 7a— FiCik, T Fvxeplitse ra
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Ll e T L 1 —l
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FRELET T7 AL PREDA TR Ave—UiE 16 AN ol N d
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R—=Yx%SSID XU NID E— FCTF X FLEFS
SSID =— FXFTh<{. NID == F b, X VEWEX
DEYTEAN—FBEDOR—Iv T e dy VT—0T
Fo NID ik, BlFDX5%%y 7 —2 7P FL R
Ya—teAyk—Y eI IPATHERENETS
o SSID1 (BIW000):

u—h»(f*ﬁkfm
AR =T S— v

o SSID2 (BIW111):

Ea— ¢
SSID +S & v 7 EE> 57 (TMF)

O Z7v—4-*7+%y b (BIW101)
o NID

Ay FP7—27 «TFLR: 21 ¥y}
Ya—beAye—Y e ba;
RF # v %22 (M)
Vi
(y—¥x) =y 7
NID +J ey 27%87 57 (TMF)




-1

;'i?ia i PAGER TYPE 7 4 — A F ALPHANUMERIC. ROAMING MODE Z4—NFT
~ W sso, v sEREnC 5 Ba. NESSACE LENGTH > 1 —n ¥ o gkmrA
B 35 CHIRRX ot
R=Y¥HB72EN3SSID =— FOBREDADK, B TFD £ = o — BFER
EANEI,
N ]
L \;\
O Oooooaollo
Qg =5EE58EE EQ LOCAL ID 000 COVERAGE ZONE 00
Oj|og oOooooOlo COUNTRY CODE 0000 SSID TMF 02
E ooo|fooo O
- DoHjgoo O - O encode25.drw
m LOCALID: 7 X FHBOR—YrDur—hr « Foia ID YEELES
HEEHEZ 026 511 ¢4,
# COVERAGE ZONE: 7 X F B R—Z 4 DAL — 2 o S EREELET,
FEGHEZ 0,0 31 ¢,
m COUNTRY CODE: EAll=— FR2E&E L ¥ FAGHEIZ 025 1023 ¢4
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* 7' a v 1EP #% > TA#2 ENCODER =— FoHe,
¥— ENTER #— & LCH#BtL ¥ 3. ENTER % —&, DATA # X ¢t
MODULATION ¥ =X « 7=y s ¥ LCHFERLRT AT 7 < v FEA
NT2LECKECERTILERDY £F

SHIFT

F7 v av 1EP 5% o> TA#E#» ENCODER =— Foa. F—
B SHIFT #— & LTHBELEF. COF—T, R=Yrexva—KF.x—
Fo & &ic DATA X MODULATION SOURCE 72y 7 4L 7
AZ7TRy VREANTEC EBTEET

BEVY77rL>x 1b-37




2. 1INy AR—X BIEXANL T, RECATLBFE Ny 7 XR—CHIKRLA VT 358 —_
K(E)EHLEF

.emf F—FATRIWTIEEELEREERNCERT ZEBEC. ChALD
F—%#FL¥7, Emf ix, A% Lo RF BAEET, 500088 4i5- %
HABED 2k b ¥4,

4. £+ TEIBEET7+y MERANHCVWOTHZDOF—%ML T, HOFS
¥EETEET,

1b-38 BR¥EVIFL X




Y

BEOMPLE

BEOMRTE

=) 15

NI RR=Z - (L)) 2RLEXLERBEYF v L LTHYREEF0
T ABRKRCREWALHEROBTCED 5. COBERL U2 &
DE—TEHBIUY a—AICEBELELEA,

AEYRE)F— % LAROARBEF YICLTAEY %2 Y TLEF. ¢
BEERL L Y22 0FXTOe—F /Y s—rkfiE L, HPIBT FL 2% 19
K%%L\K%Omﬂﬂﬁ%ﬁhiToco@%%ﬁm;or‘xﬁﬂwio
O RTHEROBRECEAD EF,

F;:'E@ﬁf’ﬁ%ﬁﬁ E7 4 z7'l//f_I:?CH((D::§— Ay e—URERINE
¥ o 627 Battery RAM failure: memory lost Z L IXIEECF.
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HROMYRE

ib-40 BHEVZFL VR

HBEDOUHRE
"eE NS A—b o |
RF HA##H bl 24 100MHz
A¥2Y 2} 10MHz
X 0.0MHz
RF #Kig BEEv < —136dBm
REL RS 1.0dBm
* 0.0dBm
FM AN 254
ki d-4 1 kHz
Ay 7Yy AC
RAE *
w"E 3.0kHz
A¥27 Y A} 0.1kHz
AM A 2k
RE# 1kHz
RaE * =z
EHE 30%
A7) 271 0.1%
M AR N
b 24 1kHz
By Ty ry AC
REE *z
1072 10597y
A2y 2} 01>¥7v
RF RAE *z7
TovFh—2% ey TV vr * 7
ke HRaE *7

(7<= >~ 1E6)




HBEOVYRE

BEOVYRE (I X)

e nNSA—4% BREM
Re—=Pr. 7x—=v} FLEX

T~ Fy Y
(*+7 = v 1EP) K7V 74 B
TANE *v

F—FeL—}

1600/2 (FLEX/FLEX-TD ®{B4%)
512 (POCSAG DHE)

R Pre LS M
YAV PE, R
Tey kv rE 1Yy b
-4 00
Ay +€—Y NO. 1
Ay e—~YE 40
'—F PR
Ne—z} 1
B3 1L *z7
~v ¥ F v
F—IAk—% i
R Py e § A0000001

(FLEX/FLEX-TD 0#%)
0000000 (POCSAG D&

TFvxe247 Ya—)
TrFLx1 0032769
TFL=z2 0000000
FAon 0
JL—4 0

L A

IFTZeH 40 4

BRYELEH 0
ABF—F4F - Pz —2% 1.00 kHz
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BBOMYPBRE

1b-42

BEYVZPLYR

REOVMMRE (Kt x)

"SA—% BEH
R=T e FRAME/BATCH oBi#4 0
TYIA-F4y
(*7 <=2 v1EP) FRAME/BATCH o1t 127
HIi—eza—n * 7
TFLX1(Fi—+3—n) 0032769
TFLRX2(¥i—-2—1r) 0000000
H—3IvYex—F L
g—#a ID 0
AR —T e Sy 0
Eila—¥ 0
SSID TMF 2
Zv—aL X7y} 0
7 ¥ v 2 (NID) 2058240
RF CH 0
Y7 0
WS 0
NID TMF 2
PN15 FSK 512/2
KE FSK 512/2
EWI 22 v—% k404 1.00 kHz
(¥ 7=~ 1E2)
AR nx:3.4




N

HP-IB

1. ADRS

2. LOCAL

HP-IB

)
/

(L ]

PNE
ol oocoooo||g
Ol occaooco|a
Ollog  coood)o

ooo|coo =)
oo0o|ooo QO |Io J

hpibkeys.drw

(aDRS)%:## LT, FREQUENCY ¥4 2714 ® 2580 HP-IB 7 FL x
BRELHBLET

TFUAREET 3HE 1. (ADRS): 2 HORFR 1 DL 4o A & 2 .
0lZANLT, TFLXEBELE T

HP-IB 0F &7 FL2it, 00 36 30 T ¢Td,
E#E2Y ®— b (HP-IB) #ECBET LTV 35S0, (Loca)®# L
T 782« “AARECRY $3, ABY v — A BECRT &,

FREQUENCY ¥4 x7v 4 2fE» HP-IB DRLFER D SEQ ¥ X U REG
Z4—ArFCEXHZONE T,

BEYZ77L X 1b-43




XEY A'Y  F—REALT, ABOBREMEATY  LURELCE—TLT L~ O
V22EBEMRIC) a—rFiceB8TEET,

& 10EETCOLIRE « v~ F v 2R EETECLHTEET (0559

¥T)e BV —F R, HEI00BETCOL R EEMAAND C LHT
E¥F (0022599 £T)o ABTHATESIL VX2 0BIFLE 300 TFo
LY A BR300 EATHAR DL S AL D Y~ v 2Th (It
AEBIVADOLYR2 % 10— v, 2L 100EoOLP24% 3
YU vR)ERATEET, 10 —F vy 2FRTIE 100 BOL P2 2 TR

BEAE 1000 CE>TLES DT, THIRAFARETT (A7 2 1EP #5 3
e FIATEZ L Y22 0HRLBT T0ETT),

FREQUENCY IEEESEERENEEE MOOULATION NS AMPLITUDE
100.00000MHz FM 3.00kKz -136.0dBm

SEQO0 REGOI 1kHz OFF RF OFF

O E |
e = Eil N

RAM

300 REG

TEST2.drw

AEY cF-RIBANGE, REOBFEANT 3 LHBWICKTLEF. L
YRR &=Lk 3 AN ((sav), (OEL), ¥ XU (REQ)) i 2 HiOB TR BT
LESo Y=Y YR ¥—XBAN ((SEQ)) B 1HOBFEHEL LEF,
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1. SAV

i i

2. REG

PEY

CA)BITL U2 4 BE (00-99) %L <. BEOBREREES. A€ -
VIRZCE—TLET, / TORFOMBEL HP-IBOT FL %R 7 u
Y b RRXAOHEMIZ,. TRTCLIXEC—TEREF,

CAD*—##F &, Ay +—URFRE A, FATBA L V2 2 DBBHE
RENEF.

T LhL VX2, BEBRENTWE Y~ v 2cE O 4T hOh S
(BRULAY—% v 20%S. FREQUENCY 74 2 7L 40 2 FECER
EHhET ) LYREBHDLTORTRE L —F v 2% BRT 382 CDA
LIPRE %RV a—rt 3T eiBCEET,

(v9x5-9—7V10%ﬂKwaﬁsr&SEQJ25%LT(E$W%

ABICE, VYREE 1 DD SV ZhbliDy — v ZA~t—TFB%H
DaE—BRERD D T A,

(REG)E L Y2 2 FEE (00-99) LT 2DL YRR Lt —F XH T\ 35
W%iﬁﬁvz—»LiTo%&mu=—»bkv9z¢®§%ﬁ\ﬁﬁgﬁ
ERTnBEr—S v ROBBLEDL, FARTLARERINE T,

HEBREINT B -y v X ona)a—rd3C L B5TEES,

RO =y ZpbL Y222 Y a-1T 5581, BOKEEQ)F -2 &R
LTY—U v 2BRLTLEE v,

JE— FREETL Y2 %% HP 8656/57T EMHEEZECYa—1 1L, 20OL ¥
RZCADE—TENTnAVESR, AROTPHRERY 2 —LXh T4,
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XEY

3. LYXRHFZ - Ya—u
&KEN

Ja—rof |3 ERALT, =2 v 2% BRI 30, DBELII LS
Ja-AFRCLHTEET, BRBCHFLL*— ((SEQ¥ 2 1(RES)) IK X -
TREF—ORB*ZG 374 — 1 FPHEREERLESS

(VY25 v—5 v 20BMICOWTH, 4. SEQ) ¥BBLT K& W),

4 I
L | J
— OOlobcoooolo
] | i o Y s s
O=oioDoooollo
Ojloo) ©ocooolo
ooo =)

ooo 02 O
-/
MEMORY memkey1.drw

{ @J
B E.E
|

4. SEQ

E&C ‘!

1b-46 H{EY I FL X

4

GEQJE v =7 v 2EF (0~9) LT, LYVXE « o —H v 2% RRLE

To VT VREBRTBL, ZOV— S VRCE—T LAEHOLYXZD
BELY— Vv 2DBEERvoLIK, FAXATLACERENE T A2

By BFIDOL VR A Ct—7 L ABEREHECEEENET, v —F v ICL
VEAEBES K =T ENTWEVEESR., A ve—URERINETO

'C'\ ?‘(’Kibzbb‘i'?‘o

BEDY—T v 2%BRTIL, v~ v AOFDTERLCRSZ C L HETE
k3

By —F VR, BE100EETOLSR K (00~99) 2 EHAANB T & H#T
I REZECHARATESL Y2 12|T 300, 72> 1EP (=—
Ve TV a—Z)BA VR A ENABEBCRTOLAVEF t—F LA
VIRER, BEBREAT VR -y Y 2CHBIWCE Y MTohid, &£
BOV—U YRTe—T LAV YREl, Os—4 v 2L 2 & »EERK
T TOEH, BREGI10BEECORE-ALIZRE o o —H v %EB T L
BTEET. LAB>T, 2OE2xB8RE-hL -7 v 2CEYBTHLR, %
DEADRE >k BVEREE R —TENT V3, A—0FES (e,

REG 01) ##-ARE 10 I COL YR X% ERT B LB TEE T,




5. DEL

p=T3! 16

XEY

(CEE L Y2 2 BS (00~99) 2L T, 2OL V22 #BIRL T4
LV Y221, BERBREAT VI — Y v 2hbnLBIRENES, 2—
FEREBLIMD Y~ Y 2OV SRR AHB R T E A, —BLUR 2%
RIBRT 2L, 2OL YR X CEEREREEY € — 7T 33T, LU IER
¥y a—rciuiEDET,

RIRDICDDANEET T 3L FCRL R FBER L —F v 2 bR E R
ifoL#L\VVZﬂ%m%TBa‘szﬁmt—ij%%@ﬁyu—
AEINBOT, PECSLCZOREELBEEt—TF3C L8 CEES,

LIRS CES2HIBXZHE

REQ*F—%BEALTL— s v 2OL Y2 % Va—rF3 L, §IBRLAL U X
5§%ﬁz#y7éni?o%®Z$y7%mﬁbkhﬁéﬂ\m%éhkv
FRICHS BV YRR I LR EBBTORKES C LICk > THIRTE
T v V2GR HIRT ZEER. L - v ROBLUREREBRLT
(KT wn,
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EHESE

l

R
%
i
Jo
ﬁ

N CARRIER

/" MOD INPUT/OUTPUT

. Option 1EP:
e i Audio Generator
S S N v.v._ Option 1E2:
- AT p Modulation Generator
SN
/‘J-“} B
7 } :

r

on§19bd

it
H

ESEDN/ X (IkHZ <X HRF[RFTINE )
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1. MOD ON/OFF

2. INT 400Hz
INT 1 kHz

3. (FREQUENCY)
4. (FREQUENCY/
WAVEFORM)

ERESE

r

L J

o|[Ooooocoglo

] | | Y | o e s ] )
O8E8eeEE 0

= oooog)|D

do

O|[ooo

O 0oo
\__—

MODULATION SOURCE
) [ioome

1 . —ONOFF
EQUEN

e
R

g

6 7
4 3

(Opt. 1E2 only) (Opt 1EP only) oné12ba

(MOD ON/OFF)%##L T BAERRL T 3&Me— ¥ (AM, FM, £ %1
OM) kA v EhlkF 7 I VB ET. ZHEEF T CHVBLS &, 74 2
7L 4 0% 2 780 MODULATION o Fic OFF #%R & % 4

ey LOX—RNMESHE (400Hz % 24k 1kHz) 28RS 3 £, MOD
INPUT/OUTPUT =% 7 2 DEBWH R4 v E A4 7 ICH) D EX % 5
€ 0% — 0¥, HP 83300A REMOTO INTERFACE == » b o>
(MOD ONJOFF)* — 0¥k & [/ LT

THoDF—D1D%FLT, NRESHELZBRLE V. IABRLAEERE
&y MOD INPUT/OUTPUT #— +# 5., 600Q 1Vpk 0f2E 2 LTHA
CECE F 1)

#*7 ¥ av 1EP 3 3 58 1(INT 1khz) (FREQUENCY) %#—, # 7 v =
¥ 1E2 #3 3 %4 (N 1khz) (FREQUENCY/WAVEFORM) # —<,

1 kHz RBBESHE L 4 D0BER % b ONBALERAEM S = F L — X AG Y8
DY EFo (INT tkHz)* — % 3 TIC, 1kHz (1 kHz WIBESHE). SIN (E
HEH )\ TRI (ZHBTE). SQU (HBER). &5 SAW (Pc®v¥rixs
v7ER) B0 EDY 5,

ERBEBORERE +—~y Fro@EREAN L, B C(kH)F — %
LTERET S TEEd, RUNT bR BB S — 1. (el TT.
#oT, 10 Rz 0B e&ET 58808, QQ QW)L HTLExLD Y
% EM/ 7Tl CORBERREEINZHA. BRROB TR,

F-OUVBATEECE 3ORBRLEGTT. AERBEE
TEho

NBALEABER Y =% v — 2 OFEAHEH L » Y1k, 10 Hz ~20 kHz ©F
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1b-50

5

5. EXT AC
EXT DC

#BEY77LUX

(am), (M), 7 k(g% T &, LROETEE L 7 L K TEBEN & B
ERET 6 L8 TEET, ChODERLIA 7O hr % B/ BROE
AEELHEICEy 1Ty T LK. AFERF— (M), BM), % 7 iz (gm))
ERTROCT, 202y VT o 7 LAARR/BEROEASERBEa—1 2 1
¥F, kb xl. AMREER 2 kHz F3ER L, FM REE2 500 Hz K5
Be. oM RiE# 5 kHz ZAEHB Lty } T v XN 3 L 5 KARRD
BENTVBELET. 257 5L, (am), (fM), % e it @Wo Ens i
K. ABEFOREENICABER/BERE b OLFZLA TR EENE T

BAERE LUEROMABEERELARICHOF — (& & & K.
(FREQUENCY), (AMPLITUDE )% &) ## L 254, ¥—% 1 [EF¢
B(NT 157 7 7 4 T 10k Y £ T £ ORICKED TONT L)+ — % F-¢
K. KBOBERZRHS IV EDY 33,

ChoDx—0 1 2%#H LT, MOD INPUT/OUTPUT #— + %, ZHEA
DAC(%2BGDCHTY v 7EniANELTERALEY.

BREXhAZHZ. 600Q IVpk DF —F 4 A EEHFE#HEL L %3, 10kHz
HUTFoA -7+ ABEHEOREROBE R, BEDOL L HEY 1Vpk @
TSBLARC A >Trnhvne, HI3 AR LOA v Ir— 28, F4XTLAD
% 2f7Ho MODULATION o FieERa T 3.

NEBA— T 1 A ESEROFEAZREE

ot h7V 5 $EE
M EXT AC 1 Hz~150 kHz
EXT DC DC~150 kHz
oM EXT AC 20 Hz~10 kHz
AM* EXT AC 1 Hz~25 kHz
AM* EXT DC dc~25 kHz
* AM F3iEa 1.5 MHz Bl Fo#cE AR $ibd 3 2 0. fFEEX
Y EHih,

ABHRCNBdc T~ Fed ) FM&EF v 0L ¥ c(EXT D)% T &, A8
& dc FMRIE2fTv ¥ 3. REOFEREEH 1BTT, KERGL, 74 2
TVARLUTORA y e~ YREFREINE TS

DCFM calibration in progress.




6. 1kkHz + EXT DC

=

7. MOD INPUT/OUTPUT

EWESE
(kHz_+ EXT D)% #3 &, MOD INPUT/OUTPUT #— + % DC # » 7
AFANE LENBESHE . W% 1kHz BEH & OBRCERE L&

(R L HREHEOFMIC Ok, 3. EXT AC EXT DCJ $ 88 L <
& wn, )

1kHz + EXT AC, 400Hz + EXT DC, # X tf 400Hz + EXT AC &
HP-IB #ft L<coAFIHTE %,

TR RIDHREFE

ARESHELNABESECERT 58581, ABESHEOL~LE 05V ¥ —
7%k 05Vdc %8Bz vwiskcL¥3, CDURABE, BERENTWRE
%®¥%%Tfmﬁbwbrm6c&mtbi?oE%%ﬁ%T5V<»K%
BT 57D, BERENTVILEAXBLEZEMO 3 F0 2 CREL 4
0.5V ¥—2%%1x 0.5Vdce CRE E NN BESE . HEREFEOEY ©
3BD1ERELEST (ABOREMED 250 1),

et AW, ZR% 3kHz 0 FM RBCRET 2881, WH*Y 2kHz cRE
LETo 0.5V ¥—7 CHREE NANBEEER. 10 1kHz DEBYEEL
7

NEBWESES 0.5V E— 7L TCREENT 3 H1E. SEEREMET 22
RARERENTVEERDO 280 1L TCA Y 3, KOS it NIBESE
DU XAHFEOSVUTTH 2B, ABCBELALTHL ~ABEELES
5DEIr>CTL x5,

A
1+ FE b
TDHEE:
A =EFHr~r

E=ANBESHEL~1
D = EREFH L~

el ZHE, 0.3V E— 7 KBEIhANBELEEc 3kHz © FM RBCRET
250 ABOEREFH L~ i, KX 5k b ¥4,

3kH:z

2EHE o skm
1103y - 23kHz

COFR— . AREACSEL BRI 2 & (400Hz % 7 ix 1kHz), 1Vpk
(600Q) DA —F 44« b—vHHHLEF NBEBRELS & ((ExTA9),
(EXT DCJ¥ 7 k(1kHz + EXT D)) 1Vpk (600Q) #—F 4 AEEHHDA
NHTREL 2D 2T (FEAZKBHEC Ok, FROESBBLCL %
),
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RF Hh

RF
[ =
L =] :1 ooooo
OOoocoooo
Q Oloiooooog
oo oooog
opgmog
O 'DDD'EDD @)
rikeys.drw ‘\
1
2 3
1. RF ON/OFF (RF ON/OFF)*# LT, RFHANES*F v ¥R F 7 )0 B L 5, HF
BEEF7CTBIE, T4 XT LA DE 278D AMPLITUDE o Fic RF
OFF #sFER&hi 3,
A& BIBELREKX (130dB) KL, X—=T %2 0REFEHECHEETF
STLCEX-THNES A7V BLET. COBE, BEKCH LT
170dBo7 A4 v v—vaviBobnii,

2. ATTN HOLD (ATINHOWD)%##L T\ XF v 7 T o574k —2 %, BEORTEL L ET.
TovT2— b BERET Y CE>TwRHEAR, FTARTLADE2FEDS 4
¥® AMPLITUDE @ Fic HOLD #ExREh ¥,

Ty 7R =R BERF Y LR > T3 HA R, REREH, KBO~—=T D

BECREINLET, “—=T i, H#EIL T3 10dBo@HE%ELT1 X

Fv 730 0.1dB oRBRDERELREL T T,

S—=7%H

KRDOE (10dB nfEE " — =T AZEHE) K. £ —=T&HEDO LR L FR%

ALETo (ATIN HOLD)D % — % W L AR ORIBREM@ . HHT 5 —=7

BHETRELET.

(ATIN HOLD)%* BER T 5 &\ ~—=T R X ORI RINT3RELBL 3

j‘—-)\'—l/“/f/.J:T:/ﬂ.—(/.‘/f/.PC& b i—;-o Lj’l.«\ Bﬂg%ﬂﬁbkﬁﬁ%

EER. ABROBELBRBHEAOH AL AR BEBTCERA W L2550 T5
1b-52 F{EVIFL X




3. RF OUTPUT

e
IE‘

RF 15
10dB $§&E/ s — =7 H

e LRETR

410.0dBm* ~ —5.9dBm
-6.0dBm ~ —15.9dBm
—16.0dBm ~ —25.9dBm
—26.0dBm ~ ~35.9dBm
—36.0dBm ~ —45.9dBm
—46.0dBm ~ —55.9dBm
—56.0dBm ~ —65.9dBm
—66.0dBm ~ —75.9dBm
—76.0dBm ~ —85.9dBm
—86.0dBm ~ —95.9dBm
—96.0dBm ~ —105.9dBm
—-106.0dBm ~ —115.9dBm
—116.0dBm ~ —127.0dBm
14 —127.1dBm ~ —136.0dBm

* HP 8648B/C/D 2\ +13dBm

© 00 N O Ut bW N e

b= el e et
W v = O

ROKE, BEBESL0O RFHAF— T T 2 WENEH LR LTI
To ABHBYENEES2EMT 54, RFEABF 7 cEb BbbH, 27
7Ty TR S BRABECREIN, N~ =T R OEERTECRE x
nid. MENMRESEBT 2L, Ao e—URFAIRT LA DE2FFHICE
RENE T,

RF W12 b UENBBYRE L& by (REON/OF)* — 27 LT HAES
%ﬁﬁﬂ‘ym‘ﬂ)bﬁii?‘o

RIORENABNL AL 38BEY REBAFX— FCIZ 2D —EH
BEES > L HALOTG 5 L, RBLBEEZH3 L 5B Y EF,

FEOHRE
< 2000 MHz 50 W, 50
> 2000 MHz 25 W, 50
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YT o rSRILRHE

U7 « /I

wup'jeueds

CE

L]

0,959,
03080Q0

03030305030
05050505050
06959095900

0°6°

1]

O 0,00,

OO
00
O
OO
OO
O
oo
00
00
OO
&)
(]
[}
TIMEBASE i
Iﬂzi%r useo)
'

25 /II/,3
mm
HEIY
/ o
(o3}

o
500696926959696 .

\

ChoDaks 2 ¥ERATLAE, ABOXLLAR—Z Y7 7L v IFAR

O

==
G
\
\

ALR—ZZFERALTV3ER X B4 2 %2 10MHz, 1Vrms 0835 %

10MHz ©+5ppm LIRONRY 7 7 L v 2BBF KK y 7 S hid, AHZ
REL T,

FIUOUTPUT 550 eaBTEET, ABR. ANCESRE LA 2MHz, 5MHz, % & ik

1. 10MHz REF INPUT

TD)TTI7RY b e READTF A4 AT LA, cav b SRV REBELES,

2. DISPLAY CONTRAST

—

ATVvAZETH O, $AREAPOBEBLEED, F4XT L oy

IR+ ERETEET,

F 4

3. AUXILIARY HP 83300A JE—1 « 4> %7 2—X%%i HP 83301A A€V « £ v &

7x—RZTLDARIFCERLT, ABE oL CEELEY. oD

BEOHHICO VTR, COEHDO MV E—1t e f v 2 72— | BYU AT
YyeAdvET7z—X] 3BBLTLKE w,

INTERFACE

= MNP I8JoBUD|

=2

5

na
g0 m/ﬂ%e 2
a x
3 e
e
. \ro\og/

5

O

+5 Volts

Ground

RTS (output)

NC
CTS (input)

BEUZ7LUX
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5. HP-IBax2 4%

6. TIMEBASE ADJ
SLUSEXS v F

7. &R AT

UT « R2IEE

?4V%E:$7ﬂikﬁt=—f§ﬁo%ﬂmomrﬁ\K%o%3ﬁr4
VX b= 5_’2&5."31,1( K& \»n,

TR AFay r v —T 2N LTEKBE 25T 3 IEEE488.1-1987
2% 7 5T, KD HP-1IB #Ecowit, K20 2% F'HP-IB

Programming ] #2B LT XX v,

CDRA v FRECvavylKcgdbesd s, KBHELL Ax—2FHE—
FECREENET. 24 Lx—2WEFEFCO W, EXOE T &
“Adjustments.” 22B LT KX\,

CDRA vy FHEL L av2CBbede, JE—tLTurse v 7HEE
% HP 8656/57-H#apr S35 (1) ¥4 SCPI O)pbohcEETEC &
BTEEF, SHEXA v F i, BERARC—EFLIAROLE T,

COaFs7xLkh, "rx. VxR v -2 BRFEE*F 7 BIUF vICE
HAT20CFESNE TTL EESs2Mtx i+, LDIRIRE, A7 ay
1E6 ZH kT hTwE T,
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YE—peA420472x—2
L
VE~F 124
Zxz—X(FF>3)

7 N
(IIL HEWLETT 83300A

PACKARD REMOTE INTERFACE

A SECQ R FEG I

a3
(O ©
2\“55# \@ @7——4

3 = ')

1. MOD ON/OFF (moD ON/OFF)%# L T+ RF 2503 ~ToLH (e XUNR) 24 %
eBF 7]V BLET, EREF 7V RL B L, ¥—D L3 LED
BEZN T4 X714 0% 2780 MODULATION o Fic, OFF 233557 X
nE7,

T Cox—ik, ABMRBSE (400Hz %712 INT 1kHz) %8R 3 &,
MOD INPUT/OUTPUT A —F 4 AW H ¥+ v ¥ i+ 7 b b B4
7.

2. RF ON/OFF (RFON/OFF)%# LT, RFHNES 24 v Al 4 78]V B 42 %4, RF 1
NESEF 7YV BZBL, ¥—D L3 LED #Hi. FAXTLAD
% 217H® AMPLITUDE ©Fic RF OFF &5 R & ¥+, BN+ 71T
3L, HERKCHLT, M1T0ABDOTA Y v—va v BBonE i,

3. —4 o RFEBIREKH ME7er@* %L T KELBLFIOLSZZ « o - v 23 BRLE
To =R, BEECERINET, BRINAL -7 v 2DBEX,
TA4ZXTvADE 21 THDO FREQUENCY 0 FeERENE S, v —H» v x
ERERT L, 2OV Y VZDBRFDOL YR EBY) a—rxnEF, LR
EHBX—TEINTVEWY - v X%FRT 3¢, REG 74 —r Forhc 2
POXyva(--)BERENET,

1b-56 #MEYI7F7L >R




4, LORXRF -« Ya—y
&KHI

YE—Peq4297x—%

@z ee@*—%#FL <, BERRELTVEL—F Y XDOL VR FICE—
TENTIRERER) 2 -2 LET. BRECT 7 X LAL VX ZDES
BREGF4 27 v cERENEFS

2008 yva (--)#, REGFART LA CERINABER, LIUZ &
ISR =T LT REwY S v 2 RBRENAC LICE D 25

EDY—T Y ADREDLVIRE %Y a—1F 2L, v —HryvRCe—TERh
ERFIDLUL SR EHbhy v F BEELEF.

(VEREDY -7y 2OFMICOVT R, KED AT ) OEYBBL T %
Ewn)

BEVY77L>2 1b-57




YE—~pPeAf2H%T7x—X
I —————

AEY 42587 x—
R (AF>a)

7 - \ﬁ
h Y HEWLETT  83301A -
lp PACKARD MEME)RYINTERFACE EkL_‘___”” _
pomm o ” . =
INSTRUMENT ‘ o) >
= g
BUSY D
3 o L
AUXILLARY
/ = = INTERFACE
WER 2, &
2 PO &
1 HP 83301A J
\L / )
~ / memory.drw

1. POWER o LED ik /2 HP 83301A Kt ¥ N Tw B3 T L3 RLTV%F, U
7 + %520 AUXILLARY INTERFACE =% 7 2 o — T o % 8+ 2
¢ ZOLED B8pf]32 k5 KA>TvET. A LAVESIE. XX0E
5 “Service.” #Z2BLTL XX\,

2. A E—&KH$£— ThHoDF—%#ML T, K2Ee HP 83301A ¢t DT AEY « LY X ZD
E—%FMLET. 2 E—BEERTTEL A vt —URERINET

AE-TE&

HP 83301A RSB cEREILT 3881, (DEHFLTE—TEhTw3
AEY L VRXEEFRTHP 83301AD A2 K= ¥—L %3, KREIx—%
FLILBFT TRy b e NEAALEDSA)F—%FLTaE—%LET. ()
F-¢(sA)¥— %ML THP 8330lA Kt —TENTVBEAEY « LY XX
¥ERBOAEYI~Na2E—-LFF,

AEY L IVREBHEEINET, LAL, I E—%E3A0OEBOAEY
BEERDY A,

pz il ’] AEYRABELREHP 83301A CaE—F3 &, 2 ¥ —%ZFHR->ABED

1b-58 FEEVYIFL VR




3. BUSY

YE—PeAV97x—2

coLEDﬁ}%v-qua%looﬁﬁﬁbmaﬁﬁ«zﬁ—Lrhsﬁ
s RETLET . COTA M BEITLCBRICARBEE AR ATY « £ v &
T2—RBELIS TR, AEY c F— 2 BBWINBZC DY
j-o ZE'—ﬁ;m:T'j'5 &\ 7/[. }’u{ﬁki—j—o

FBHROT A FEEBRARLCH LML SRR, KEXATY « f v 4
Z7x—ADFHAEY  LVRE - F— LR LTI tA, K F—2
CA)*—2FLTHUEBHF T4 F BARLET 2D, Frcg)h BbbEn
BE R, FEXDE 5 E “Service.” ¥BBLTL XX\,

BEVZ77LR  1b-59







1c

Ayt—o
COETH, 7RV o SRty — Pt HP-IB#IEA » € — SO
HEOWTHALEF. 500 BLUEDOH—E X « 2yt — Lo nTiE, %X
D5 5¢ F “Service Error Messages.” # 2B LT £ X \a,

Ly
ZRZPM e SRILERE SEQ X SAVE _ _ XXX registers available

Xyt—o COAye—Yi, A —%WT LERE . FIFTERL U
2L DBEERMOEE T LY HBFATRETS 388013, €—7
Licwb P2 20 2H0BE* AN LET,

SEQ X REG _ _ XX has not been saved

DAy =Y, V=T VY ALE—TINTwAWL I ZRE %Y
T-ALES L LARBBCEREINE T, @Ak -4 v X3 B
LTELWLYZREBERATIL ALY SRR LT A X n,

SEQ X DEL _ _ Enter number to delete

CoAye—Yi, ED)F—%WTLERINET, HBRLAW
AEY LI REDBBEANLET. LERERYIBRTEE, £
DUIRZCE—T LEARERHEIN. LIREZBERL —4r >
ZhoHBREhET,

SEQ X has no registers saved in it

CDAy—YR, LYREBE—TINTwhE Ve —r v X %8
RIBDEERINET EDL—F YRV YR E 3 e—T LAk
BER ABEREL CA)* -2 WL Tr b, 2HOL V2B
BEANLETS

001 No external dc coupling for PM

COrye—Yik, PM#BRLTE bic(EXT DA% & 1

(ikHz + EXT DO)% BIRT 3 L EREh ¥+, A20 PM icit
LTHABBEREODCHy 7Y v 7% fF5c TR T4,
(ikHz + EXT DO ¥4 iX, EBEIC 1kHz e 8D ACHy FY >
IHERONTT. ¥k, PMAKCEXT AN v 7Y v 7% FERL

¥3. TOMORE T T 2 N LETAL ((kHz_£ EXT AC)% &)
B B0 HP-IBHlfc X -ocHEAT 2 L 3Tk 25, ChiC
DTk, % 2% HP-IB Programming] #2MBL T % & v

Ayt—Y 1c-1




1c-2 X yt—

002

003

004

005

006

007

010

011

Modulation exceeds deviation range

CDrye—Yik, ERALABOBEBEYBL 5 L~ cRET
SLERETNET, CoRER, BED RF AEBB T LS LTH
BENTHIEAL AR AN LSS, 3 ik RF AEEEE
[EXEEETh. EAREECH L CRENTH 2B CRELE T

There are no registers available

CDAye—Vlk, AEY « LPRE%ke—F UL X5 &Lk, &
BOTRTOAEY « LR ZBTCRFEHAIATVBHASCER
ENET FILVWL PR 2%+ —TF38851. ROEBAL VXX
ZENTHHIRLTCT IV B3 v Z5hbEBRLAL VXX
B ERAFOY—r vy 2CHFLWREE v — 7T 38BcHET 3
TeHBTEET,

Invalid units selection

CDAye—2R, T/ 74 75RECD BB LcART®’
BB —%2#FFLERINET. BRLABN S — . AT
LESELLT B RECHELAABMND I <ABH T wE T &%
BLTLEE v,

Increment value entry out of range

COAye— Yl INRSED)*¥—%# L. 7774 7RRECD
SRECHLTA v 27 Y Ay MEOBENOBIE R ANT 2 L xR
ENEFo A v 7Y Ay MEQOHE-BEECOWwTiE, & 1bE

BVEV 77V v R DTAv I Y Av ety v OEPBEL
TLEE

End of increment range

Cory =Yk, ([DELGII ¥ 7Y A v VREIF—%|LE
BRI, DA v 7Y AV MEHR, BROFBSHEANCA W L ER
SNhET XA VY2V AV ME*BERTAREET 3853,
(NCRSED* —%## L% 3. £ v 27 Y A v MEREO—EE KD W
TN FBIDE#EI 7Ly 2] D TA Y2 YAy bety b
DE*BBLTLEX v,

Entered value out of range

CDFy -k, KBOFEGHEND RFHEOEESOKEE AN
TELRRENET. ABOFHFAHCO VT, F 1bE MEe
Y77y R @ THEE] DEZZBBLTLE X .

End of knob range

CDAye—VR, J7%EILTH, FEGEANORBECREE L
TLESHBBKERINE T,

Amplitude exceeds ATTN HOLD limits

CDAyE—Pk, (ATTN HOLD)HE A v TH b, EEH A —=7
PR % 5dBm BBT 3 L A CREIND LERENE T,
ToTR—2%x—AFD 10dB ~—=T7HE*BB+ 3+, #HL
_ADEERSIELE T, N—=THELBERCOwTIX, £ 1b
EMBEY77vv X 0 TRFEH) 0E*BRBLTLEX v,

T~




—

017

020

021

022

023

024

025

026

DCFM calibration in progress

COty =Y, FMBRRE h. »OEXT DO)HER S A
BRBERENET. A8 dc FMKE%F . ZOKEDME.
DAy e—IBRRENET,

Press to copy memory FROM 8647/8

Lo ye—2ik, (PDe—2ABEEnT 3 HP 83301A
AEY A BT 22 LTRTEERENE T, (sAav)*—%#L
T ABCE—TERTVBAEY « LUZ2%, AT e f 4
TJz—XLat—-1L%F,

Copying registers from 8647/8

TDAy =Y, A=Y « LI RE %A, HP 83301A A€
Yyedvirz—RLa—LTwafllcERENES,

Press to copy memory TO 8647/8

LAy e—2Yi, (D). KBrcE#EHEihtw3 HP 83301A £
) AV 2 72— LT LERINES, (sav)*—%#L
T A EY [ VB T72—RCE—TENTwhAE) - LIZZ
%*%K:{ E‘—Li?o

Copying registers to 8647/8

CDAy =2, &Y « LY X2% HP 83301A A€V « £ v
F7z—Z2poERBIIE-LTwEBCEFTENET,

Invalid data in Memory Interface

CDXAye—2ik, HP 83301A 22V « f v ¥ 72— 2(cES A
AEY s LVRE « F— 2R LR EAREBRE L B CET
ENET BRI, AEY A VR T2—R~DAEY « LU XX
DAC—%RALTHhb, ZOHIC, AEY e AV ETz—2hbE
BADI V- FERABLTSCEE v,

Communication failure: copy aborted

CDAy -2k, KBFL HPB8330IA A=Y e f v 2T 2— 2D
BlT. #2Y c L¥22%5F a¥—CERWEACERINE
To A —MBHCKBEE T F4 <Y A v ETz—RCEBLT
WET—TAB—RARD L, DAy - RETENE T

Memory copy was successful

CDAyve—2ik, KL HP 83301A A=Y e A v 27 2—2D
BT. A2) e LPx2%5% TIE-CELBACERINE
To LDRAy—UREREINDZ E, a ¥ —ABERETLTRWED
Ty FEY » 4V57I—Z§2t2§ﬁ’6ﬂj—c EHRTEET,

Xyt—Y 1c¢-3




R

HP-IBa<=>F .

ro—

1c-4 »yt—

-101

-102

-103

-104

-105

-108

-109

-111

-112

-113

Invalid character

BXERC, 204/ 7 L CEDALTREERTVES, &
AR, &eBU~y ¥ (SETUPL) A¥Td. cox5—i, =
7—-121,-141, ¥k dfbox 7 —ORD Y CFEHRAENZ C L 5P
U 35 28

Syntax error

M hAhva~<yry FEkRF—% . EATHEHETEAES,
A KBBEXFHEZT ARSI, XFF% 1292E LA
F8. x0thoiE®E HP-1B # A L<HAT 2 c L ick ¥4,

Invalid separator

R=P BN -2 EFHL DI, 1 DOREXERHET & &
Who ktaxld, FurSnea=y} (*EMCl:CHl:VOLTS5)
DET, I avryBEMILASES,

Data type error

NI, HBINAIVDLRESTF— S ER*BRLAES. &
RN BFERGXFINT -2 BFHILTwDKK, Tuy
7« T2 BHTEAES,

GET not allowed

TeSThe Aye—VNT, FA—TEFVIHR 1 O2EL A
$% ( TEEE 488.2.7.7) &),

Parameter not allowed

~y FRCTFHEINT ALY BB wAT A — I BT EAHES,
ezl *EMCo#tFEa~y FiZATA—2% 1 DL aZdq
Jhwot, *EMCO0,1 #Z0H 03zt idi,

Missing parameter

~y FHCHLE: NN VBB DOART I — 2 BZ0HT L
NhBEBo e 2, *EMCottilia~y FliZ 1 205 21— %
DHEDBBELETEOT, *EMC 2Z003cti3zcEiei,

Header separator error

~y FEBRL TV ERIIK, B~y ¥+ 2L —2 TR AEWTE
BHTEARFE LA, ~ vy XOKRCFTL + » XR—2 %
wOT, *\GMC“MACRO” #2x 5 —REEC A>T wE T,

Program mnemonic too long

~y ¥, 13EU EOXFH#ED 35S ( TIEEE 488.2 7.6.1.4.11
*28).

Undefined header

~y XBEBEYXHICELE, EBTCRERZINTVAEWES, &
23, *XYZ 3. FoREBeHLThERINEEA




—

-121

-123

-124

-128

-131

-134

-141

-144

-148

-158

-168

-178

Invalid character in number

BRENT VBT —% « 24 7 L CEDALERHTE B
Bo Rl ZE, I0EF—EHOTAT7 7=y b ERX 8EEF— 4
O “9” Y,

Exponent too large

#EHH 32000 X Y 3 K& E4A ( TIEEE 488.2, 7.7.2.4.1] %
BH)o

Too many digits

10 ERET — 2 BROEHIC, EFREDOE e BT, 256 #F
UEoBFERHETELES ( FIEEE 488.2 7.7.2.4.11 ’&éf.’ﬁ)o

Numeric data not allowed

BELABET — 2 %2 0H0 A8, ABHE~» X0 c OB
T2 T ANEVWES,

Invalid suffix

Y74y 7 2%, TIEEE 488.2 7.7.3.2) THEILTWw3 > v
Fy I RCES>T RS, ¥ 74y 7 ABERCHLTVELA,

Suffix too long

¥7 4y 7 25 13 B EOXFTH 554 ( [EEE 488.2,
7.7.3.4] BE),

Invalid character data

NFTF— S BRCEREXFTED 50, H3nREBHROLIEED
BERE~ vy FCH LTETAWES

Character data too long

XF7F— 2 BRS 13 HU LOXFTH 354 ( [IEEE 488.2
7.7.1.4) 28),

Character data not allowed

FRCLoTHILEINTWEEHIC, BEXNTEF— X EEAHTE
Be

String data not allowed

XFHNF— 2 BRTH 55, BHOBCERBRCOF— 2 2 AL
o B

Block data not allowed

BETww s« 7= a%ivba# ﬁﬁ@%m$%#C®7 Z
YPHB L Ao kBE

Expression data not allowed

BEXT -2 THEH, BHOBCEABECOTF— 2% FELE
ﬁ’ 2 fc%‘%o

Xyg—< 1c-5




AN

HP-IB

TTS5—

b

-221

-222

-224

-241

Settings conflict

BET 0TI L« F-2BREH, BREACOBBEREDE X
TCEAhdpokT L RLTVWEF ( FIEEE 488.2 6.4.5.31 & X
U T11.5.1.1.5] 88).

Data out of range

BETOSTL F—2BRAEH BHINAEH, ARVREEL
TV BERHANCH o kA DKEFCEAIL AT LR RLT
%3 ( FIEEE 4882, 11.5.1.1.5] &),

Illegal parameter Value

RIA—ZBELL AT LERLTVET, HP-IB =< [
ELLRRLENT VB C LR HERT 2DDF 2y 7 2T T,

Hardware Missing Pulse Mod not allowed -- no hardware

HP 8648B/C 43 rX « ¥ av—% (#7 v 2 v 1E6) & @E
LTWnRNWC EERLTVET,

HP-IBZERB A&

Irs—

1c-6 X yt&—

-330
-350

Self-test failed

Queue overflow
TI7-%BLLE2—FORDIK, Fa—KANTNEEEFD

2=Fo ZOI—FR, Fa—CAEYDLEERAL, TT—RIE
BinhrokttiRLTVET,




P

L
HP-IBszy— . 410

Irs—

-420

-430

-440

Query INTERRUPTED

INTERRUPTED Query =5 — %2 FRIEXRE LA ¢ & %
RLTwEF (TIEEE 488.2, 6.3.2.3] B8). % & 21f. DAB
¥ 7%t GET OIS EDRICEE T2 T ) — 352 b N B A,

Query UNTERMINATED

UNTERMINATED Query =5 — %4 FREERFELE LA T &
#/RLTw%7F ( TEEE 488.2, 6.3.2.2] BH) ktid. F
BEF—IHCT FLRLAKE, REREA v — V2S5BS,

Query DEADLOCKED

DEADLOCKED Query =5 — %R FRESRE LA C & 2R
LTw¥3 ( TIEEE 488.2,6.3.1.70 ). % & 2. AH~y
7T WAy T 7 OB B o E T, RBRBERESCE R
BB

Query UNTERMINATED after indefinite response
AEILERBERT 27 ) —BEFIhAKT, B—0T e s

hetye—JRI7TY) -BROMFTONATLERLTVEF
( TIEEE 488.2 6.5.7.5] 28),

Five second self test ...

DAy e—Pik, a<wy F¥st?2, HP-IB N2 %4 L TAREK
REINABRICERENET, COXve—URERINB &, K
BHELORHTR IOV Ty VEEFLET, CO[, v—%
I . #‘ﬁﬂyﬁb'i'ﬁ'/{/o

L

Y—EXR e Xy~ S00FLED Ay —Vit, KBECHBE LAY —EX+ L7572 }ic
HLTVET. ABO L F v a—F 4 v 7CDWTIE, ETDOEHE
“Service.” # BB LT KX v,

Xyt—Y 1c-7
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HP-IB Programming

“ AR A
COERHELTT,

1

Background This signal generator adheres to the IEEE 488.1-1987,

IEEE 488.2-1987, and SCPI Version 1992.0 command language.

In 1987, the IEEE released IEEE 488.2-1987, Codes, Formats,
Protocols and Common Commands for Use with IEEE 488.1-1987.
This standard defined the roles of instruments and controllers in a
measurement system and a structured scheme for communication.

In particular, IEEE 488.2 described how to send commands to
instruments and how to send responses to controllers. It defined
some frequently used housekeeping commands explicitly, but each
instrument manufacturer was left with the task of naming any

other types of commands and defining their effect. IEEE 488.2
specified how certain types of features should be implemented if
they were included in an instrument. It generally did not specify
which features or commands should be implemented for a particular
instrument. Thus, it was possible that two similar instruments could
each conform to IEEE 488.2, yet they could have an entirely different
command set.

Standard Commands for Programmable Instruments (SCPI) is the
new instrument command language for controlling instruments that
goes beyond IEEE 488.2 to address a wide variety of instrument
functions in a standard manner. SCPI promotes consistency, from
the remote programming standpoint, between instruments of the
same class and between instruments with the same functional
capability.

HP-IB Programming 2-1




Programming
Guidelines

HP-IB Definition

What is Programmable

HP-IB Address

Error Messages

Programming Language

Query

Advanced Programming

2.2 HP-IB Programming

HP-IB stands for Hewlett-Packard Interface Bus, and is often
referred to as the bus. It is Hewlett-Packard’s implementation of
the IEEE 488.1-1987 and the IEEE 488.2-1987 Standard Digital
Interface for Programmable Instrumentation.

All functions are programmable except the front panel power key,
knobs, increment set key, arrow keys, frequency reference keys and
the rear panel display contrast control.

The HP-IB address for the signal generator is set to 19 at the factory.
It may be changed to any address from 00 through 30 by pressing
and the desired two-digit number.

The HP-IB programming error messages are described in Chapter Ic,
“Operation Messages.”

Although many system controllers and programming software
languages are compatible with this instrument, all examples and
references in this manual assume the use of an HP controller utilizing
the HP BASIC programming language.

Most instrument settings may be queried via HP-IB. The data
returned from the query will vary from a yes/no (1/0) to the actual
setting, depending on the function. See % 2-1.

For the majority of applications, remotely programming the signal
generator requires only basic programming knowledge and the
command statements listed later in this chapter. Developing
programs for querying the instrument’s status is considered to be an
advanced application. (See “HP-IB Status Reporting.”) For more
information on HP-IB programming see the [Tutorial Description of
the Hewlett-Packard Interface Bus) (HP part number 5952-0156).




7 A

Programming
Examples

=) #

Programming RF
Frequency

Programming RF
Frequency and FM
Modulation

Examples are provided here to help you understand the required
programming structure. All examples use the HP BASIC
programming language. See ¥ 2-1 for a complete listing of
commands.

Command statements may be concatenated on the same line if
separated by a semicolon. A colon must precede successive command
statements to ensure command hierarchy.

OUTPUT ¥19; "FRER: CH S86 MHZ"

OUTPUT The output statement (HP BASIC) tells the system
controller to output what follows.

7 The Input/Output select code of the system
controller is 7.
19 The HP-IB address of the signal generator is 19.

Semicolon (;) A semicolon separates the HP BASIC command from
the output string that follows.

Quotes (“”)  All command statements must be contained in
quotes.

FREQ:CW This command programs the RF frequency. FREQ
must be in the statement first representing its
hierarchy over :CW. The colon (:) is used to separate
the command hierarchy. The signal generator will be
programmed to a RF frequency of 500 MHz.

OUTPUT 719; "FREG: CW 588 MHZ3 :FMIDEY 2 KHZ3 : FM: SOUR
EXTs e FM:EAT:COUP ACS AM: STAT OFF; tPM:STAT OFF3 tFM:STAT
aH"

FM:DEV This command programs the FM deviation. FM is
higher than DEV in the command hierarchy and
is separated by a colon (:). The signal generator
will be programmed to 3 kHz of deviation.

Semicolon (;) A semicolon separates completed command
statements.

FM:SOUR:EXT This command selects the external path for the
modulation source.

FM:EXT:COUP This command selects ac coupling.
AC

FM:STAT ON This command changes the FM modulation to an
on state. A modulation format must be turned
on before it is active. The other two modulation
formats must be turned off prior to activating the
desired modulation (AM:STAT OFF and
PM:STAT OFF).
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Querying RF Frequency

Programming RF
Amplitude

Programming Pulse
Modulation
(Option 1E6)

2-4 HP-IB Programming

16
=

Line 100

Line 200

Line 300

& EHTER ¥1%} Freg_=zet

B8 OUTFUT F19: "FRER: ™"
3 PRIMT "Frequency is"jFreq_zet; "He"

This command outputs a query for the RF frequency
setting. You may attach a question mark (?) to

any of the signal generators’ commands to query its
setting.

This command enters the queried frequency setting
into the variable Freq_set

This command prints the queried frequency setting.

QUTPUT 7193 "POM: AMPL —47 DEM; : OUTF: STAT OH®

POW:AMPL
-47 DBM

OUTP:STAT
ON

This command programs the RF amplitude. POW is
higher than AMPL in the command hierarchy and

is separated by a colon. The signal generator’s RF
amplitude will be programmed to —47 dBm.

This command changes the RF amplitude to an on
state. The RF amplitude defaults to an off state
when the instrument is powered on.

QUTFUT 7193 "PULM: STAT OH" "FULM:STAT OFF"

PULM:STAT
ON

PULM:STAT
OFF

This command enables the pulse modulator which
must be driven from the rear panel input.

This command disables the pulse modulator.




Programming Pager
Encoder (Option 1EP)

5
&8 OUTFUT 719 "PAG: FLEX: TYPE MUM; MESS: SEL 1#
FEB DUTFUT 7193 "PAGIFLEX: CODE 'RGGOGEEG1

288 OUTPUT 719; "TRIG:COUH 1"
SEE OUTPUT P19 " IHIT: IMM®

Line 100
Line 200
Line 300
Line 400

Line 500
Line 600
Line 700
Line 800

Line 900

Programs the RF frequency.
Programs the RF amplitude, and sets the output on.
Programs the pager format.

Programs the modulation and deviation, and sets the
modulation on.

Programs the data rate and modulation.
Programs the pager type and message to be sent.
Programs the pager capcode (address.)

Programs how many times the pager signal will be
transmitted.

Starts encoding.
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& 2-1. Programming Command Statements and Descriptions

Command Statement l Description l Query
Amplitude
OUTP:STAT ON Turns the RF output on OUTP:STAT?
OUTP:STAT OFF Turns the RF output off
POW:AMPL <value> <units> Sets the amplitude of the RF output to the POW:AMPL?

POW:ATT:AUTO ON
POW:ATT:AUTO OFF

POW:REF <value> <units>

POW:REF:STAT ON

POW:REF:STAT OFF

desired <value> and <units>. <value> may be
up to 4 digits plus a sign if applicable, e.g.
—127.1 or maximum resolution of .1 dB,

.001 mV, .01 uV. <units> may be DBM, MV,
UV, MVEMF, UVEMF, DBUV, DBUVEMF. If
in reference mode only DB or DBM are allowed.

Turns automatic attenuator control on (normal
setting).

Turns automatic attenuator control off and holds
present attenuator setting.

Sets a reference to the <value> in <units> as
described in setting amplitude. Reference state
must be on, to be active.

Sets reference to on, making all amplitude
changes relative to the reference.

Sets reference to off, making all amplitude
changes absolute.

POW:ATT:AUTO?

POW:REF?

POW:REF:STAT?

Frequency

FREQ:CW <value> <units>

FREQ:REF <value> <units>

FREQ:REF:STAT ON

FREQ:REF:STAT OFF

Sets the RF frequency to the <value> and
<units>. <value> may be up to 9 digits with a
maximum of 10 Hz resolution. <units> may be
MHZ, KHZ or HZ.

Sets a reference to the <value> in <units> as
described in setting frequency. Reference state
must be on, to be active.

Sets reference to on, making all frequency
changes relative to the reference.

Sets reference to off, making all frequency
changes absolute.

FREQ:CW?

FREQ:REF?

FREQ:REF:STAT?

Modulation

Amplitude Modulation
AM:DEPT <value> PCT
AM:STAT ON

AM:STAT OFF
AM:SOUR INT
AM:SOUR INT2

AM:SOUR EXT

AM:SOUR INT,EXT
AM:INT:FREQ 1 KHZ
AM:INT:FREQ 400 HZ
AM:INT2:FREQ <value> <units>

AM:INT2:FUNC:SHAP <shape>

AM:EXT:COUP DC

AM:EXT:COUP AC

Sets AM depth in %, <value> from 0.1 to 99.9.
Sets AM on, FM and PM must have state off.
Sets AM off.

Selects internal source.

Selects internal source 2 for AM. (Options 1E2 &
1EP only)

Selects external source.

Selects internal and external sources.
Selects internal 1 kHz frequency.
Selects internal 400 Hz frequency.

Sets the internal modulation generator (1E2) or
the internal audio generator (1EP) frequency to
the <value> and <units>. (Options 1E2 & 1EP
only)

Sets the internal modulation generator waveform
to the <shape>. <shape> may be SIN, TRI,
SQU, or SAW. (Options 1E2 & 1EP only)

Selects external dc coupling for AM.

Selects external ac coupling for AM.

AM:DEPT?
AM:STAT?

AM:SOUR?

AM:INT:FREQ?

AM:INT2:FREQ?

AM:INT2:FUNC:SHAP?

AM:EXT:COUP?
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Command Statement

Description

Query

Modulation (continued)

Frequency Modulation
CAL:DCFM
FM:DEV <value> KHZ

FM:STAT ON
FM:STAT OFF
FM:SOUR INT
FM:SOUR INT2

FM:SOUR EXT

FM:SOUR INT,EXT
FM:INT:FREQ 1 KHZ
FM:INT:FREQ 400 HZ
FM:INT2:FREQ <value> <units>

FM:INT2:FUNC:SHAP <shape>

FM:EXT:COUP DC
FM:EXT:COUP AC
Phase Modulation

PM:DEV <value> RAD

PM:STAT ON
PM:STAT OFF
PM:SOUR INT
PM:SOUR INT2

PM:SOUR EXT

PM:SOUR INT,EXT
PM:INT:FREQ 1 KHZ
PM:INT:FREQ 400 HZ
PM:INT2:FREQ <value> <units>

PM:INT2:FUNC:SHAP <shape>

PM:EXT:COUP DC
PM:EXT:COUP AC

Pulse Modulation (Option 1E8)
PULM:STAT ON

PULM:STAT OFF

Eliminates dc FM offset

Set FM deviation in kHz, <value> from 0.00 to
9.99 and 10.0 to 99.9, <value> may also be
entered in Hz (HZ).

Sets FM on, AM and PM must have state off.
Sets FM off.
Selects internal source for FM.

Selects internal source 2 for FM. (Options 1E2 &
1EP only)

Selects external source for FM.
Selects internal and external sources.
Selects internal 1 kHz frequency.
Selects internal 400 Hz frequency.

Sets the internal modulation generator (1E2) or
the internal audio generator (1EP) frequency to
the <value> and <units>. (Options 1E2 & 1EP
only)

Sets the internal modulation generator waveform
to the <shape>. <shape> may be SIN, TRI,
SQU, or SAW. (Options 1E2 & 1EP only)

Selects external dc coupling for FM.

Selects external ac coupling for FM.

Sets phase modulation in radians (RAD),
<value> from 0.00 to 9.99 and 10.0.

Sets PM on. AM and FM must have state off.
Sets PM off.
Selects internal source for PM.

Selects internal source 2 for PM. (Options 1E2 &
1EP only)

Selects external source for PM.
Selects internal and external sources.
Selects internal 1 kHz frequency.
Selects internal 400 Hz frequency.

Sets the internal modulation generator (1B2) or
the internal audio generator (1EP) frequency to
the <value> and <units>. (Options 1E2 & 1EP
only)

Sets the internal modulation generator waveform
to the <shape>. <shape> may be SIN, TRI,
SQU, or SAW. (Options 1E2 & 1EP only)

Selects external dc coupling for PM.

Selects external ac coupling for PM.

Switches pulse modulation on.

Switches pulse modulation off.

FM:DEV?

FM:STAT?

FM:SOUR?

FM:INT:FREQ?

FM:INT2:FREQ?

FM:INT2:FUNC:SHAP?

FM:EXT:COUP?

PM:DEV?

PM:STAT?

PM:SOUR?

PM:INT:FREQ?

PM:INT2:FREQ?

PM:INT2:FUNC:SHAP?

PM:EXT:COUP?

PULM:STAT ON?
PULM:STAT OFF?

HP-IB Programming
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DM:FILT:STAT ON|OFF
PAG:SEL POCS|FLEX|FTDJ|RESY|PN15

PAG:{POCS|FLEX|FTD|PN15}:RATE <value>
PAG:{POCS|FLEX|FTD}:MESS:SEL <value>
PAG:{POCS|FLEX|FTD}:MESS:DEF ’string’
PAG:{POCS|FLEX|FTD}:MESS:LENG <value>

PAG:{POCS|FLEX|FTD}:ARB:DEF
<value>,..,<value>

PAG:{POCS|FLEX|FTD}:ARB:STAR <value>
PAG:{POCS|FLEX|FTD}:ARB:STOP <value>

PAG:{FLEX|FTD}:TYPE
TONE|NUM|ALPH|EBIN

PAG:{FLEX|FTD}:VECT STAN|SPEC|NUMB
PAG:{FLEX|FTD}:NUMB <value>
PAG:{FLEX|FTD}:CYCL <value>
PAG:{FLEX|FTD}:FRAM <value>

PAG:{FLEX|FTD}:PHAS A|B|C[D
PAG:{FLEX|FTD}:COLL <value>
PAG:{FLEX|FTD }:CODE ’string’

inverse.
Sets DM modulation filter on or off.

Sets the pager format to POCSAG, FLEX,
FLEX-TD, RESYNC, or PN15.

Selects the message to be encoded.
Sets the user definable message.
Sets the message length.

Sets the arbitrary message.

Sets the start frame (FLEX/FLEX-TD) or start
batch (POCSAG).

Sets the stop frame (FLEX/FLEX-TD) or stop
batch (POCSAG).

Sets the type of message to be sent.

Sets the type of numeric message.

Sets the number of numeric vectors to be sent.
Sets the cycle number for FLEX/FLEX-TD.
Sets the frame number for FLEX/FLEX-TD.

Returns the current cycle number during
encoding.

Returns the current frame number during
encoding.

Sets the phase for FLEX/FLEX-TD.
Sets the collapse cycle for FLEX/FLEX-TD.

The frame, phase, collapse cycle, and short/long
address are automatically determined.

Sets the data rate for the specified pager format.

Sets the pager code for FLEX/FLEX-TD format.

Command Statement I Description l Query
Modulation (continued)
Pager Encoding (Option 1EP)
INIT:IMM Starts encoding.
ABOR Stops encoding.
TRIG:COUN <value> Sets the number of transmissions. TRIG:COUN?
Count 1 and collapse cycle 0 represent single
mode.
Counts 0 to 255 represent burst mode.
Count 0 represents continuous mode.
DM:FORM FSK2|FSK4 Sets DM modulation to FSK2 or FSK4. DM:FORM?
DM:STAT ON|OFF Sets DM modulation on or off. DM:STAT?
DM:DEV <value> Sets DM modulation deviation. DM:DEV?
DM:POL NORMJ|INV Sets DM modulation polarity to normal or DM:POL?

DM:FILT:STAT?
PAG:SEL?

PAG:{POCS|FLEX|[FTD|PN15}:RATE?
PAG:{POCS|FLEX|FTD }:MESS:SEL?
PAG:{POCS|FLEX|FTD }:MESS:DEF?
PAG:{POCS|FLEX|FTD}:MESS:LENG?

PAG:{POCS|FLEX|FTD }:ARB:STAR?

PAG:{POCS|FLEX|FTD}:ARB:STOP?

PAG:{FLEX|FTD}:TYPE?

PAG:{FLEX|FTD}:VECT?
PAG:{FLEX|FTD}:NUMB?
PAG:{FLEX|FTD}:CYCL?
PAG:{FLEX|FTD}:FRAM?
PAG:{FLEX|FTD}:CCOunt?

PAG:{FLEX|FTD}:FCOunt?

PAG:{FLEX|FTD}:PHAS?
PAG:{FLEX|FTD}:COLL?
PAG:{FLEX|FTD }:CODE?
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Command Statement

Description

Query

PAG:{FLEX|FTD}:ATYP SHOR|LONG
PAG:{FLEX|FTD}:ADDR{1/2} <value>
PAG:{FLEX|FTD}:IST:STAT ON|OFF

PAG:{FLEX|FTD}:HEAD:STAT ON|OFF
PAG:{FLEX|FTD}:TERM:STAT ON|OFF

PAG:{FLEX|FTD}:VECT STAN|SPEC|NUMB
PAG:{FLEX|FTD }:HBIN BIT1|BIT8|BIT16

PAG:{FLEX|FTD}:DCAL:STAT ON|OFF
PAG:{FLEX|FTD}:DCAL:ADDR{1|2} <value>

PAG:{FLEX|FTD}:ROAM:SEL
NONE|SSID|NID

PAG:{FLEX|FTD }:ROAM:SSID:LID <value>
PAG:{FLEX|FTD}:ROAM:SSID:CZON <value>
PAG:{FLEX|FTD}:ROAM:SSID:CCOD <value>
PAG:{FLEX|FTD }:ROAM:SSID:TMF <value>
PAG:{FLEX|FTD}:ROAM:SSID:FOFF <value>
PAG:{FLEX|FTD }:ROAM:NID:ADDR <value>
PAG:{FLEX|FTD}:ROAM:NID:CHAN <value>
PAG:{FLEX|FTD}:ROAM:NID:AREA <value>
PAG:{FLEX|FTD }:ROAM:NID:MULT <value>
PAG:{FLEX|FTD }:ROAM:NID:TMF <value>
PAG:{FLEX|FTD}:ROAM:NID:FOFF <value>
PAG:FTD:REP <value>

PAG:POCS:TYPE
TONE|NUM|ALPH|ALPH7|ALPHS

PAG:POCS:CODE <value>
PAG:POCS:FUNC <value>

Sets the address type to short or long.

Sets the address 1 and 2.

Sets the instrument behavior when a stop event

occurs.

Sets the header for FLEX/FLEX-TD on or off.
Sets the terminator for FLEX/FLEX-TD on or

off.
Sets the type of numeric message.

Sets the bits per character of HEX/Binary
message.

Sets the dummy call on or off.
Sets the dummy call address 1 and 2.

Selects the roaming mode.

Sets the SSID local ID of the pager.

Sets the SSID coverage zone of the pager.
Sets the SSID country code of the pager.
Sets the SSID traffic management flag.
Sets the SSID frame offset.

Sets the NID address.

Sets each RF channel of the NID roaming.
Sets the NID area code.

Sets the extension of Network Address.
Sets the NID traffic management flag.
Sets the NID frame offset.

Sets the number of repeats for FLEX-TD.

Returns the current number of repeats during

encoding.

Sets the message type to be sent.

Sets the pager code for POCSAG format.
Sets the POCSAG function bit.

PAG:{FLEX|FTD}:ATYP?
PAG:{FLEX|FTD}:ADDR{1[2}?
PAG:{FLEX|FTD }:IST:STAT?

PAG:{FLEX|FTD}:HEAD:STAT?
PAG:{FLEX|FTD}:TERM:STAT?

PAG:{FLEX|FTD}:VECT?
PAG:{FLEX|FTD}:HBIN?

PAG: {FLEX|FTD }:DCAL:STAT?
PAG:{FLEX|FTD}:DCAL:ADDR {1[2}?
PAG:{FLEX|FTD}:ROAM:SEL?

PAG:{FLEX|FTD }:ROAM:SSID:LID?
PAG:{FLEX|FTD}:ROAM:SSID:CZON?
PAG:{FLEX|FTD}:ROAM:SSID:CCOD?
PAG:{FLEX|FTD}:ROAM:SSID:TMF?
PAG:{FLEX|FTD}:ROAM:SSID:FOFF?
PAG:{FLEX|FTD}:ROAM:NID:ADDR?
PAG:{FLEX|FTD}:ROAM:NID:CHAN?
PAG:{FLEX|FTD }:ROAM:NID:AREA?
PAG:{FLEX|FTD }:ROAM:NID:MULT?
PAG:{FLEX|FTD}:ROAM:NID:TMF?
PAG:{FLEX|FTD }:ROAM:NID:FOFF?
PAG:FTD:REP?

PAG:FTD:RCO?

PAG:POCS:TYPE?

PAG:POCS:CODE?

PAG:POCS:FUNC?
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Command Statement

l

Description

Query

Standard Commands for Status (See also “HP-IB Status Reporting” examples)

STAT:QUES:POW:ENAB <NR1>

STAT:QUES:MOD:ENAB <NR1>

STAT:QUES:CAL:FEXT:ENAB <NR1>

STAT:QUES:PAG:ENAB <NR1>

Returns contents of the power condition register.
Enables <NR1> event registers for power.

Returns contents of enabled event registers for
power.

Returns contents of the modulation condition
register.

Enables <NR1> event registers for modulation.

Returns contents of enabled registers for
modulation.

Returns contents of enabled registers for
frequency extension calibration.

Returns contents of the frequency extension
calibration condition register.

Returns contents of enabled event registers for
frequency extension calibration.

Returns contents of the pager encoding condition
register. (Option 1EP)

Enables <NR1> event registers for pager
encoding. (Option 1EP)

Returns contents of enabled event registers for
pager encoding. (Option 1EP)

STAT:QUES:POW:COND?
STAT:QUES:POW:ENAB?
STAT:QUES:POW:EVEN?

STAT:QUES:MOD:COND?

STAT:QUES:MOD:ENAB?
STAT:QUES:MOD:EVEN?

STAT:QUES:CAL:FEXT[:EVEN?]

STAT:QUES:CAL:FEXT:COND?

STAT:QUES:CAL:FEXT:ENAB?

STAT:QUES:PAG:COND?

STAT:QUES:PAG:ENAB?

STAT:QUES:PAG:EVEN?

System

SYST:LANG “COMP” | “SCPI”

Sets the signal generator to HP
8656/57-compatible or SCPI language.

Returns any system error message.

Returns a formatted numeric value corresponding
to the SCPI version number for which the

instrument complies.

SYST:ERR?
SYST:VERS?

2-10 HP-IB Programming




& 2-1. Programming Command Statements and Descriptions (& X)

Command Statement

|

Description

Query

IEEE 488.2 Common Commands

*RST

*WAI

*CLS
*ESE <dec. num. datad>

*OPC

*RCL <reg_num>[,<seq_num>]

*SAV <reg.num>[,<seq_num>]

*SRE <dec. num. data>

Resets the signal generator to a default state (see
SCPI Command Reference).

Returns the instruments identity.
Executes an instrument self-test.

Instrument waits until previous commands are
completed.

Clears status and event registers
Enables Standard Event Status Register bits

Queries the Standard Event Status Enable
Register.

Queries the Standard Event Status Register.

Enables the Operation Complete bit of the
Standard Event Status Register.

Queries the Operation Complete bit of the
Standard Event Register.

Recalls the Standard Event Status Register.
<seq-num> is optional in that the last sequence
number that was sent over HP-IB is stored and
that number is used if no sequence number is
used in the command. The power-up default
sequence number is 0.

Saves the Standard Event Status Register.
<seq_num?> is optional in that the last sequence
number that was sent over HP-IB is stored and
that number is used if no sequence number is
used in the command. The power-up default
sequence number is 0.

Enables the bits in the Status Byte that will
cause a Service Request.

Queries the Service Request Enable Register.

Queries the Status Byte with the MSS bit.

*IDN?
*TST?

*ESE?

*ESR?

*OPC?

*SRE?
*STB?
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HP-IB Status
Reporting

2-12 HP-IB Programming

The IEEE 488.2 standard provides a status byte for instrument
status reporting. This status byte may be accessed by using IEEE
488.2 Common Commands and SCPI Status Commands. The

following figure shows the status reporting structure for instrument
operation.

The following examples will be used to explain instrument operation
status:

m External Modulation Input Status

m Reverse Power Protection Status

m Unspecified Power (Amplitude) Entry Status
m Pager Encoding Complete Status

General IEEE 488.2 status reporting will not be covered. The above
operating status will satisfy most needs for status reporting.




POWer Status Register NOTE:

Unimarked bits in registers do not
Reverse Powpr st y
apply for normal operaticn status.
Unspecified Amplitude —_ ; These bits be d when
querying status. See the
: i QUEStonable Status Reglater programming examples.
- g PR
-7 ( )} POWer Summary Bit -2
N - 4
- 9 ~ - 5
- 10
- 11 MODulation Summary Eit - 8 3
- 12
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- 14 —-—
L |
'’ I PAGing Summary Bit ==
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slatus.drw

Operation Complete
Request Control

Query Errar

Device Dependent Error

Exscution Ermor
Command Error
User Request
Power On

2-1. HP 8648 Status Register Model

el 4]

HP-IB Programming 2-13

Nt aEWN =0

;
g




External Modulation
Input Level Status

2-14 HP-IB Programming

External modulation input level status may be queried for high,

low, or input level correct. The instrument automatically detects

the input level (1 Vpk into 600 ohms for full scale modulation) and
displays the result on the front panel display but must be queried for
HP-IB reporting.

Example: Check the Condition of Modulation Input
(High or Low)

18 QUTPUT 719: "STAT: AUES: MOD: COMD?"

28 EHTER 71935 Yalue

268 Mod=BIMAMDCYalus, 10

48 IF Mod=1 THEH PRINT "Ext.Mod. Input High®
28 Mod=EIHAMDIYalus, 20

&8 IF Mod=2 THEH PRINT "Ext.Mod. Input Low®
TE EHD

Line 10 Queries the condition of the MODulation register.
Besides querying the condition you may also query
if an event has occurred, such as the external
modulation input being high or low at some previous
time. Replace the COND? with EVEN? to read the
event status. Reading the event status clears the
register.

Line 20 Enters the condition of the MODulation register into
the variable “Value”.

Line 30 Uses the HP BASIC command, BINAND to check
the contents of bit 0 in “Value”. If bit 0 is a “1”

it will be reported as a decimal equivalent “1” and
“Mod” will equal “1”.

Line 40 Checks if the MODulation condition is “1” and if
true, prints that the external modulation input is
high.

Line 50 Uses the HP BASIC command, BINAND to check
the contents of bit 1 in “Value”. If bit 1 (decimal
equivalent “2”)is a “1”, “Mod” will equal “1”.

Line 60 Checks if the MODulation condition is “2” and if
true, prints that the external modulation input is
low.




Example: Generate a Service Request for External Modulation Input

(High or Low)
18 OUTPUT 719

§ "STAT:QUES: MOD: EMNAE 3

26 OUTPUT 719 "STAT: QUES:EMAE 123"
B OUTPUT 7193 "=SRE &
I

48 IF SPOLLCY192 THEM FRIMT "Ext. Mod. Input HighLiow

Cetectad"

28 QUTPUT 719; "=CLS"

&8 EHD
Line 10

Line 20

Line 30

Line 40

Line 50

Enables bits 0 and 1 (decimal equivalent 3) in the
MODulation register. Enabling these bits masks
other bits in the MODulation register from reporting
their status in the summary bit to QUEStionable.

Enables bit 7 (decimal equivalent 128) in the
QUEStionable register. Enabling this bit masks
other bits in the QUEStionable register from
reporting their status in the summary bit to STATus.

Enables bit 3 (decimal equivalent 8) of the STATus
register. Enabling this bit masks other bits from
reporting.

Uses the HP BASIC command, SPOLL, (Serial Poll)
to see if the service request bit is reporting any
interrupts.

Clears all status registers. Clearing the status
registers is not absolutely necessary, but is used here
because of the unknown state of the instrument.
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Reverse Power
Protection Status

2-16 HP-IB Programming

This instrument provides protection from signals inadvertently
applied to the RF output of the instrument. This protection is
commonly called reverse power protection (RPP). The instrument
automatically detects the reverse power, which in-turn disconnects
the instrument’s RF output. When the RPP engages, the front panel
display will read RF OFF but must be queried for HP-IB reporting.

Example: Check the condition of the RPP

18 QUTPUT F19: "STAT:QUES: POM: COMD?Y

28 ENTER 7F19: Yalue

28 Rpp=BIMAHD{Yalus, 13

48 IF Rpp=1 THEM PRIHT "RFF i= sengaged®

S8 IF Rpp=1 THEH IMFUT "I= reversze power input
corrected{Y M ", AF

&8 IF AF="Y"THEH QUTPUTF19: "OUTP:STAT OH"

TE EMD

Line 10 Queries the condition of the POWer register.

Line 20 Enters the condition of the POWer register into the
variable “Value”.

Line 30 Uses the HP BASIC command, BINAND to check
the contents of bit 0 in “Value”. If bit 0 is a “17,
“Rpp” will equal “1”.

Line 40 Checks if the RPP condition is “1” and if true prints
that the RPP is engaged.

Line 50 Checks if RPP condition is “1” and if true asks if the
situation has been corrected.

Line 60 Checks if the answer was yes to correction and if true

turns the RF output on to reset the RPP.




Unspecified Power
(Amplitude) Entry
Status

This instrument provides a message if an amplitude entry is
requested above 410 dBm and less than or equal to +13 dBm or an
Attenuator Hold range is exceeded (see operating part of manual).
When an unspecified amplitude is entered, the front panel display
will read “Amplitude exceeds specified range”, but must be queried
for HP-IB reporting.

Example: Check the Condition of Unspecified Power Entry

18 QUTPUT 7193 "STAT:QUES: POM: CONMDT"

18 EMTER Fi9:%alus

38 Pow_spec=BIHAMDCYalus, 23

4@ IF Pow_spec=2 THEH PRIMT "Amplitude unspecifised”
S8 EMD

Line 10 Queries the condition of the POWer register. Besides
querying the condition you may also query if an
event has occurred. Replace the COND? with
EVEN? to read the event status. Reading the event
status clears the register.

Line 20 Enters the condition of the POWer register into the
variable “Value”.
Line 30 Uses the HP BASIC command, BINAND to check

the contents of bit 1 in “Value”. If bit 1 is “high”,
Pow_spec will equal “2”.

Line 40 Checks if Pow_spec equals 2 and then prints that the
amplitude is in an unspecified range.
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Pager Encoding Status  Paging encoding status may be queried to detect the end of encoding,

N
(Option 1EP Only) or the start of each frame (for FLEX/FLEX-TD) or batch (for

POCSAG). ® 2-2 shows the example of the outputs of these bits for

the following settings.

Format FLEX

Output Mode Burst

No. of Bursts 4

Start Frame 0

Collapse Cycle 0

Header On

Terminator On

Paging Status Register
Bit 0 :
Start of frame/batch
Bit 1 :
End of encoding v
127 | 0 1 2 3 4
Frame Numt)er . (mes- | (mes- | (mes-| (mes- | CBSYN-
(idle) | sage) sage) | sage) | sage) | Chro-
nous)
[¥l 2-2. Paging Encoding Status —
p= T If the pager format is POCSAG and the message extends over two
batches, the start of each frame/batch bit is set at every two batches.

Example: Check the end of message encoding

18 OUTPUT 7193 "STAT: QUES: PAG: ENAE 2"

26 EILITF'L.IT 71393 "STAT: QUES:EMAE 4@9&"

3@ OUTPUT 7193 "#SRE 2

48 IF SPOLLCT190 THEM PRIWT "Encoding complete,

S8 QUTPUT 7135 "sCLS"

2 EMD

Line 10 Enables bit 1 (decimal equivalent 2) in the PAGing
register. Enabling this bit masks other bits in the
PAGing register from reporting their status in the
summary bit to QUEStionable.

Line 20 Enables bit 12 (decimal equivalent 4096) in the
QUEStionable register. Enabling this bit masks
other bits in the QUEStionable register from
reporting their status in the summary bit to STATus.

Line 30 Enables bit 3 (decimal equivalent 8) of the STATus
register. Enabling this bit masks other bits from
reporting. -
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Line 40

Line 50

Uses the HP BASIC command, SPOLL, (Serial Poll)
to see if the service request bit is reporting any
interrupts.

Clears all status registers. Clearing the status
registers is not absolutely necessary, but is used here
because of the unknown state of the instrument.

Example: Check the start of each frame

18 OUTPUT 7195 "STAT:QUES: PAG:EMAE 1 ¢

28 OUTPUT 719; "STAT:QUES: EMAE 4@96"

28 OUTPUT 7195 "%SRE 3¢

48 IF SPOLLCF19) THEN PRIMT "Encoding complete, "
S8 OUTPUT 719; "sCLSY

&8 EHD
Line 10

Line 20

Line 30

Line 40

Line 50

Enables bit 0 (decimal equivalent 1) in the PAGing
register. Enabling this bit masks other bits in the
PAGing register from reporting their status in the
summary bit to QUEStionable.

Enables bit 12 (decimal equivalent 4096) in the
QUEStionable register. Enabling this bit masks
other bits in the QUEStionable register from
reporting their status in the summary bit to STATus.

Enables bit 3 (decimal equivalent 8) of the STATus
register. Enabling this bit masks other bits from
reporting.

Uses the HP BASIC command, SPOLL, (Serial Poll)
to see if the service request bit is reporting any
interrupts.

Clears all status registers. Clearing the status
registers is not absolutely necessary, but is used here
because of the unknown state of the instrument.
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SCPI Command
' Reference

# 2-2. Dictionary of Terms

Terms

Description

<NRf>

Indicates an ASCII representation of a number if required in the
command statement. The numbers may be an integer or
floating-point, and may include a decimal exponent. (NRf
stands for “flexible numeric representation.” For further
information, refer to the IEEE 488.2 standard.)

<NR1>

Indicates an ASCII representation of a number if required in the
command statement. The number must be an integer and may
not include decimal points. For further information, refer to the
IEEE 488.2 standard.)

<AM term>

Indicates that a “PCT” termination is required in the command
statement. If no termination is specified, a “PCT” value is
assumed.

<freq term>

Indicates that a “HZ”, “KHZ”, “GHZ”, or “MHZ” termination
is required in the command statement. IF the command is not
terminated then “HZ” is assumed.

<angle term>

Indicates that a “RAD” termination is required in the command
statement. If no termination is specified then “RAD” is
assumed.

<ampl term>

Indicates that a “DB”, “DBM”, “DBUV”, “UV”, “MV”, “V”,
“UVEMF”, “MVEMF”, or “DBUVEMF” termination is

required in the command statement. If no termination is
specified then “DBM” is assumed.

[command]

Bracketed commands are optional. SCPI assumes the optional
command is present.

param | param

Parameters separated by “|” indicate that either parameter is
acceptable.

param,param

Parameters separated by “” indicate that multiple parameters
are allowed.

{command|command}

Commands enclosed in the {} blanket indicate one of these
codes can be selected.

’string’

Indicates a string parameter that contains ASCII character. A
string must begin with a double quote () and end with a
double quote mark. You can include the quotation marks as
part of the string by typing it twice without any characters in
between the quotation marks. Or, you can avoid typing the
quotation marks twice by using a single quotation mark(’).
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ABORt Subsystem  ABORt
(Option 1EP Only)

This command stops pager encoding.

it Pager encoder programming commands are valid only for instruments
with Option 1EP.

- AM Subsystem  [SOURce]
:AM
[:DEPTh]?
_ [:DEPTh] <NRf> [<AM term>]

Sets AM Depth in percent. *RST value is 30%.

— :STATe?
:STATe ON|OFFl 110

_ Turns AM modulation ON or OFF. AM is not turned on by
just setting AM:DEPTh. Turning AM modulation ON will not
automatically turn OFF any other types of modulation. Turning any
— or all modulation types ON or OFF must be done explicitly. If a
modulation type is turned ON while another modulation type is ON,
an execution error —221 is generated, and the state of the instrument
is unchanged.
*RST value is OFF.

— :SOURce?
:SOURce INTernal[1][, EXTernal] |
EXTernal[, INTernal[1] ] | INTernal?

Selects AM source. *RST value is INTernal. INTernal? is the
internal Option 1E2 Modulation Generator.

:EXTernal
:COUPling?
. :COUPling AC | DC

Sets source coupling for AM. The GROund parameter defined by the
1991 SCPI Command Reference (17.1.9.2) is not supported.
*RST value is DC.

:INTernal[1]
— :FREQuency?
:FREQuency  <NRf> [<freq term>]

— Sets the frequency of the AM internal signal source. Legal values are
400 Hz and 1 kHz. *RST value is 1 kHz.

:INTernal2
:FREQuency?
:FREQuency <NRf> [<freq term>]

Sets the AM modulation frequency using the internal audio generator
in the Option 1EP and the internal modulation generator in the
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Option 1E2. Legal values are 20 Hz to 10 kHz for the Option 1EP
and 10 Hz to 20 kHz for the Option 1E2. *RST value is 1 kHz.
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CAL Subsystem

DM Subsystem
(Option 1EP Only)

= #

:INTernal2:FUNCtion
:SHAPe?
:SHAPe  <shape>

Sets the AM modulation waveform for the internal modulation
generator (Option 1E2 only). Legal values for shape are SINe,
TRIangle, SQUare, and SAW. *RST value is SINe.

[SOURce]
:CAL
:DCFM

Eliminates the offset in dc FM so that the carrier frequency remains
the same with no modulation applied. External dc modulation

must be on to implement this calibration, or execution error —221 is
generated.

Pager encoder programming commands are valid only for instruments
with Option 1EP.

[SOURce]
:DM
[:DATA1]
:FORMat?
:FORMat FSK2 | FSK4
Sets DM modulation to FSK2 or FSK4. *RST value is FSK2.

:STATe?
:STATe ON|OFF|1]0

Sets DM modulation ON or OFF. DM is not turned on by

setting DM:DEViation. Turning DM modulation ON will not
automatically turn OFF any other types of modulation. Turning any
or all modulation types ON or OFF must be done explicitly. If a
modulation type is turned ON while another modulation type is ON,
an execution error —221 is generated, and the state of the instrument
is unchanged. *RST value is OFF.

:DEViation?
:DEViation  <NRf> [<freq term>]

Sets DM modulation deviation. *RST value is 3 kHz.

:POLarity?
:POLarity NORMal | INVerted

Sets DM modulation polarity to normal or inverse.
*RST value is NORMal.

:FILTer
:STATe?
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:STATe ON|OFF | 1] 0
Sets DM modulation filter on or off. *RST value is ON.
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FM Subsystem

[SOURce]
:FM
[:DEViation]?
[:DEViation]  <NRf> [<freq term>]

Sets FM deviation. *RST value is 3 kHz.

:STATe?
:STATe ON|JOFF |10

Turns FM modulation ON or OFF. FM is not turned on by just
setting FM:DEViation. Turning FM modulation ON will not
automatically turn OFF any other types of modulation. Turning any
or all modulation types ON or OFF must be done explicitly. If a
modulation type is turned ON while another modulation type is ON,
an execution error —221 is generated, and the state of the instrument
is unchanged. *RST value is OFF.

:S0URce?
:SOURce INTernal[1][, EXTernal] |
EXTernal[, INTernal[1] ] | INTernal?2

Selects FM source. *RST value is INTernal. INTernal? is the internal
Option 1E2 Modulation Generator.

:EXTernal
:COUPling?
:COUPling AC | DC

Sets source coupling for FM. The GROund parameter defined by the
1991 SCPI Command Reference (17.4.9.2) is not supported.
*RST value is DC.

:INTernal[1]
:FREQuency?
:FREQuency  <NRf> [<freq term>]

Sets the frequency of the FM internal signal source. Legal values are
400 Hz and 1 kHz. *RST value is 1 kHz.

:INTernal2
:FREQuency?
:FREQuency <NRf> [<freq term>]

Sets the FM modulation frequency using the internal audio generator
in the Option 1EP and the internal modulation generator in the
Option 1E2. Legal values are 20 Hz to 10 kHz for the Option 1EP
and 10 Hz to 20 kHz for the Option 1E2. *RST value is 1 kHz.

:INTernal2:FUNCtion
:SHAPe?
:SHAPe <shape>

Sets the FM modulation waveform for the internal modulation
generator (Option 1E2 only). Legal values for shape are SINe,
TRIangle, SQUare, and SAW. *RST value is SINe.
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FREQuency Subsystem

INITiate Subsystem
(Option 1EP Only)

= #

OUTPut Subsystem

2-26 HP-IB Programming

[SOURce]
:FREQuency
[:CW | :FIXed]?
[:CW | :FIXed] <NRf> [<freq term>]

This function selects a frequency for the continuous wave, non-swept
signal. *RST value is 100 MHz.

:REFerence?
:REFerence  <NRf> [<freq term>]

Sets a reference value which, if STATe is ON, allows all frequency
parameters to be queried/set as relative to the reference value.
*RST value is 0 MHz.

:STATe?
:STATe ON|OFF|11{o0

Determines whether frequency is output in absolute or relative mode.
*RST value is OFF.

INITiate
:IMMediate

This command starts pager encoding,.

Pager encoder programming commands are valid only for instruments
with Option 1EP.

OUTPut
:STATe?
:STATe ONIOFF | 110

This function controls the state of the RF output. When
OUTPut:STATe is OFF, the RF source level is set to off. Turning
OUTPut:STATe ON causes the programmed CW signal to be present
at the output terminal. *RST value is OFF.




PAGing Subsystem
(Option 1EP Only)

[SOURce]
:PAGing
[:FORMat]
:SELect  POCSag | FLEX | FTD | RESYnc | PN15

Sets the pager format to POCSAG, FLEX, FLEX-TD (FTD),
RESYNC, or PN15. *RST value is FLEX.

For POCSAG/FLEX/FLEX-TD/PN15

[SOURce]
:PAGing
[:FORMat]
:{POCSag|FLEX |FTD|PN15}
:RATE?
:RATE  <NR1>

Sets the data rate as follows depending on the format selected:

For FLEX/FLEX-TD: 1600, 3200, or 6400.
For POCSAG: 512, 1200, or 2400.
For PN15: 512, 1200, 1600, 2400, 3200, 6400.

*RST value is 1600 for FLEX/FLEX-TD or 512 for POCSAG and
PN15.

For POCSAG/FLEX/FLEX-TD

[SOURce]
:PAGing
[:FORMat]
:{POCS|FLEX |FTD}
:MESSage
:SELect?
:SELect <NR1>

Selects the message number which is to be encoded (0 for the
arbitrary message; 1 to 5 for the fixed messages). *RST value is 1.

:DEFine?

:DEFine ’string’
Sets the user definable message (message 6) up to 40 characters.
*RST value is “” (null).

:LENGth?
:LENGth  <NR1>

Sets the length of the user definable message. If the message length
is longer than the number set here then the message is truncated to
the given length. *RST value is 40.
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[SOURce]
:PAGing
[:FORMat]
:{POCS |FLEX|FTD}
:ARBitrary
:STARt?
:STARt <NR1>

Sets the start frame for FLEX/FLEX-TD and the start batch for
POCSAG. *RST value is 0.

:STOP?

:STOP <NR1>

Sets the stop frame for FLEX/FLEX-TD and the stop batch for
POCSAG. *RST value is 127.

:DEFine <NR1>, <NR1>, ... , <NR1>

Sets the arbitrary message (message 0) stored in the buffer memory.
This message can only be edited from HP-IB. *RST value is “”
(null).

Data is filled in the following order.
m For FLEX/FLEX-TD

The data must be entered in units of words. Frame information
must be filled in prior to each frame’s start.

0, [upper 16 bits of frame info.], [lower 16 bits of frame info.],

[data set 0], ... , [last data set]
1, [upper 16 bits of frame info.], [lower 16 bits of frame info.],
[data set 0], ... , [last data set]

|
{frame ¥}, [upper 16 bits of frame info.],[lower 16 bits
of frame info.], [data set 0], ... , [last data set]

{frame N} is the number of the last frame (0 to 127).

[last data set] is the 175th data set for the 1600 bps transmission,
the 351st data set for the 3200 bps transmission, or the 703rd data
set for the 6400 bps transmission.




Data Set No.

1600 bps

3200 bps

6400 bps

0 (Upper 186 bits)
1 (Lower 16 bits)

word Oa of block 0

word Oa of block 0

word Oa of block 0

2 (Upper 16 bits)
3 (Lower 16 bits)

word 1a of block 0

word Oc of block 0

word Ob of block 0

4 (Upper 16 bits)
5 (Lower 16 bits)

word 2a of block 0

word 1a of block 0

word Oc of block 0

6 (Upper 16 bits)
7 (Lower 16 bits)

word 3a of block 0

word 1c¢ of block 0

word 0d of block 0

174 (Upper 16 bits)
175 (Lower 16 bits)

word 7a of block 10

word 3c of block 5

word 5d of block 2

350 (Upper 16 bits)
351 (Lower 16 bits)

word 7c¢ of block 10

word 34 of block 5

702 (Upper 16 bits)
703 (Lower 16 bits)

word 7d of block 10

Lower 16 bits
LSB

Upper 16 bits

MSB

1,2,3,...,15,16,[17, 18,19, ...

, 31, 32
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Example for FLEX/FLEX-TD
Data Rate: 1600 bps, 2-level FSK

Cycle: 0, Frame: 0, Collapse cycle: 0, Repeat: 0

Address: A0000001
Message: 0123456[0]

Frame 0:

Frame information bits

Lower 16 bits

Upper 16 bits

LSB MSB
Frame 0 | 0000000000000000 | 0111100001000010
(0) (16926)
Data Sets

Lower 16 bits
LSB

Upper 16 bits
MSB

word Oa

1110000000010000
(2055)

0000001010011000
(6464)

Block info.

word 1la

1000000000000001
(~32767)

0000010110010011
(—13920)

Address field

word 2a

1001110110000010
(16825)

0110001110101110
(30150)

Vector field

word 3a

0100001000010011
(—14270)

0000111010110010
(19824)

Message field

word 4a

0101001101111000
(7882)

0011110010010101
(-22212)

Message field

word 5a

0000000000000000

(0

0000000000000000
(0)

Idle frame

word 6a

1111111111111111

(=1)

1111111111111111

(1)

Idle frame

word 7a

0000000000000000

(0)

0000000000000000
(0)

Idle frame

The data for the above example is as follows:

O,

6464, 2055, —13920, -32767, 30150, 16825, 19824, —14270

16926, 0,

[data set 8]
-22212, 7882, 0, 0, —1, -1, 0, O, [data set 16]

-1, -1, 0,0, -1, -1, 0, 0,

0, —1, -1, 0, 0, [data set 32]

-1, -1, 0,

-1, -1, 0,0, -1, -1, 0, 0, -1, —1, O,
0, -1, -1, 0, 0, [data set 175]




=3

m For POCSAG

The data must be entered in units of frame.

O, [0]: [1]’ [2]: [313 ..
1, [ol, [11, [21, [3],
I

{batch N}, [0], [1], [2], ...

., [31]
. bl [31]

» [31]

{batch N} is the number of the last batch (0 to 127).

[0] to [31] are assigned as follows:

[0] :  Upper 16 bits of 1st codeword of frame 0
[1]:  Lower 16 bits of 1st codeword of frame 0
[2] :  Upper 16 bits of 2nd codeword of frame 0
[3] :  Lower 16 bits of 2nd codeword of frame 0

] Upper 16 bits of 1st codeword of frame 1

[31] : Lower 16 bits of 2nd codeword of frame 7

Upper 16 bits
MSB

Lower 16 bits

LSB

1,2,3,...,15, 186,

17, 18,19, ..., 31, 32

Note that the meanings of “MSB”/“LSB” and “upper” /“lower” are

reversed between FLEX/FLEX-TD

and POCSAG.
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For FLEX/FLEX-TD

[SOURce]
:PAGing
[:FORMat]
:{FLEX|FTD}
:TYPE?
:TYPE  TONE | NUMeric | ALPHanumeric |
HBINary

Sets the type of message. *RST value is NUMeric.

ALPHanumeric supports the 7-bit coded character set (ISO/IEC 646)
only.

:VECTor?
:VECTor STANdard | SPECial | NUMBered

Sets the type of numeric message. *RST value is STANdard.

STANdard: Displays the received numeric message on the
pager-under-test.

SPECial: Converts the received numeric message to the
pre-defined message and displays it on the
pager-under-test.

NUMBered: The message numbers are assigned for each paging
address separately starting at 0 and progressing up to a
maximum of 63 in consecutive order.

:NUMBer?

:NUMBer  <NR1>
Sets the initial number of numeric messages to be sent (0 to 63).
*RST value is 0.

:HBINary?

:HBINary  BIT1 | BIT8 | BIT16

Sets the bits per character of HEX/Binary message.
*RST value is BIT1.

BIT1: 1 bit per character

BITS: 8 bits per character

BIT16: 16 bits per character
:CODE?

:CODE  ’string’

Sets the pager capcode (address) up to 16 characters. The frame,
phase, collapse cycle, and short/long address are automatically
determined using the FLEX/FLEX-TD standard rule. Setting each
value after this command is sent overwrites the value. *RST value is
“A0000001”.




[SOURce]
:PAGing
[:FORMat]
:{FLEX|FTD}
:CYCLe?
:CYCLe <NR1>

Sets the cycle number (0 to 4). *RST value is 0.

:FRAMe?
:FRAMe <NR1>

Sets the frame number (0 to 127). *RST value is 0.

:CCOunt?
Returns the current cycle number during encoding.

:FCOunt?

Returns the current frame number during encoding.

:PHASe?
:PHASe  A|BI|CID

Sets the phase (A, B, C, or D). *RST value is A.

:COLLapse?
:COLLapse  <NR1>

Sets the collapse cycle (0 to 7). *RST value is 4.
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[SOURce]
:PAGing
[:FORMat]
:{FLEX|FTD}
:ATYPe?
:ATYPe SHORt | LONG

Sets the address type to SHORt or LONG. *RST value is SHOR®.

:ADDR17?
:ADDR1 <NR1>

Sets the short address or the primary address of the long address.
*RST value is 0032679.

:ADDR27?
:ADDR2 <NR1>

Sets the secondary address of the long address. *RST value is
0000000.

To set the address of the pager under test, use the ATYPe, ADDRI1,
and ADDR2 commands. The following commands are left to keep the

compatibility of the programs developed under the older revision
firmware.

:SADDress?
:SADDress <NR1>

Sets the 7-digit short address. *RST value is 0032769.

:LADD1?
:LADD1 <NR1>

Set the 7-digit long address 1. *RST value is 0032769.

:LADD2?
:LADD2 <NR1>

Set the 7-digit long address 2. *RST value is 0000000.




[SOURce]
:PAGing
[:FORMat]
:{FLEX|FTD}
:ISTop
:STATe?
:STATe ON|JOFFlI1]o0

Sets the instrument behavior as follows when a stop event occurs.
*RST value is OFF.

ON|1: Terminates the encoder signal output immediately.

OFF | 0:  Terminates the encoder signal output just before the
next instance the pager is on. (If : TERMinator:STATe is
set to ON, the encoder generates the asynchronous frame
when the pager is on.)

:HEADer
:STATe?
:STATe ON|OFF |10

Sets the header on or off. Header is the idle frame which is sent
before the actual message. *RST value is ON.

:TERMinator
:STATe?
:STATe ONIOFFl1]0

Sets the terminator on or off. Terminator is the asynchronous frame
which is sent at the end of the message stream. *RST value is ON.

:VECTor?
:VECTor STANdard | SPECial

Sets the type of numeric message. *RST value is STANdard.

STANdard: Displays the received numeric message on the
pager-under-test.

SPECial: Converts the received numeric message to the
pre-defined message and displays it on the
pager-under-test.

:HBINary?
:HBINary BIT1 | BIT8 | BIT16

Sets the bits per character of HEX /Binary message.
*RST value is BIT1.

BIT1: 1 bit per character
BITS: 8 bits per character
BIT16: 16 bits per character
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[SOURce]
:PAGing
[:FORMat]
:{FLEX|FTD}
:DCAL1
:STATe?
:STATe ON|OFF| 110

Sets the dummy call function to ON or OFF. *RST value is OFF.

ON: Activates the Dummy Call function. Sets a message
with all 5s (0101 in numeric format), which is
automatically defined, to the all non-call phases to
equalize the FSK deviation. An address for the non-call
phases must be set.

OFF: Does not activate the dummy call function. Idle frames
are set to the all non-call phases.

:ADDR{1]2}?
:ADDR{1]2}  <NR1>

Sets the dummy call address 1 and 2. *RST values are 0032769 for
address 1 and 0000000 for address 2.

:ROAMing
:SELect?
:SELect  NONE | SSID | NID

Selects the roaming mode to NONE, SSID, or NID. *RST value is
NONE.

NONE: Tests a pager without the roaming mode.

SSID: Tests a pager in the SSID roaming mode which responds
to a simulcast transmission system. The Frame Offset
function is added.

NID: Tests a pager in the SSID and NID roaming mode. The
NID mode, in addition to the SSID mode, is a roaming
network for covering wider multiple areas.




[SOURce]
:PAGing
[:FORMat]
:{FLEX|FTD}
:ROAMing
:SSID
:LID?
:LID <NR1>
Sets the SSID local channel ID (0 to 511) of a pager under test.
*RST value is 0.

:CZ0Ne?
:CZ0Ne <NR1>

Sets the coverage zone (0 to 31) of a pager under test. *RST value is
0.

:CCODe?
:CCODe <NR1>

Sets the country code (0 to 1023). *RST value 0.

:TMF?
:TMF <NR1>

Sets the SSID traffic management flag (0 to 15). *RST value is 2.

:FOFF?
:FOFF <NR1>

Sets the number of frames to be offset by BIW101 from the signaling
frame at the home area (0 to 63). *RST value is 0.

:NID
:ADDRess?
:ADDRess <NR1>

Sets the NID address (2058240 to 2062335). *RST value is 2058240.

:CHANnel?
:CHANnel <NR1>

Sets the RF channel number (0 to 7). *RST value is 0.

:AREA?
:AREA <NR1>

Sets the service area identification (0 to 31). *RST value is 0.

:MULTiplier?
:MULTiplier <NR1>

Sets how much the network address is extended (0 to 7). *RST value
is 0.

:TMF?
:TMF <NR1>

Sets the NID traffic management flag (0 to 15). *RST value is 2.
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For FLEX-TD only

[SOURce]
:PAGing
[:FORMat]
:FTD
:REPeat?
:REPeat <NR1>

Sets the number of repeats (0 to 3). *RST value is 0.
:RCOunt?

Returns the current number of repeats during encoding.

For POCSAG

[SOURce]
:PAGing
[:FORMat]
:P0CSag
:TYPE?
:TYPE  TONE | NUMeric | ALPHanumeric |
ALPH7 | ALPHS

Sets the type of message. *RST value is NUMeric.

ALPH7 and ALPHS8 are entered in hex-binary codes and can be used
for displaying two-byte characters, for example Chinese characters,
through a conversion table. Refer to POCSAG in Chapter 1b.

:FUNCtion?
:FUNCtion <NR1>

Sets the POCSAG function bit [0 (=00), 1 (=01), 2 (=10), 3 (=11)].
*RST value is 0.

:CODE?
:CODE  <NR1>

Sets the 7-digit pager capcode (address) for POCSAG.
*RST value is “0000000”.

For RESYNC only

[SOURce]
:PAGing
[:FORMat]
:RESYnc
:BURSts?
:BURSts <NR1>

Defines the number of data to make a pager resynchronized (0 to
256). 0 represents the continuous mode. *RST value is 1.




PM Subsystem

[SOURce]
:PM
[:DEViation]?
[:DEViation]  <NRf> [<angle term>]

Sets PM deviation in radians. *RST value is 1.0 RAD.

:STATe?
:STATe ON |[OFF[1]0

Turns PM modulation ON or OFF. PM is not turned on by just
setting PM:DEViation. Turning PM modulation ON will not
automatically turn OFF any other types of modulation. Turning any
or all modulation types ON or OFF must be done explicitly. If a
modulation type is turned ON while another modulation type is ON,
an execution error -221 is generated, and the state of the instrument
is changed.

*RST value is OFF.

:SOURce?
:S0URce  INTernal[1][, EXTernal] |
EXTernal[, INTernal[1] ] | INTernal?2

Selects PM source. *RST value is INTernal. INTernal? is the
internal Option 1E2 Modulation Generator.

:EXTernal
:COUPling?
:COUP1ling AC | DC

Sets source coupling for PM. The GROund parameter defined by the
1991 SCPI Command Reference (17.10.9.2) is not supported.
*RST value is DC.

:INTernal([1i]
:FREQuency?
:FREQuency <NRf> [<freq term>]

Sets the frequency of the PM internal signal source. Legal values are
400 Hz and 1 kHz. *RST value is 1 kHz.

:INTernal?2
:FREQuency?
:FREQuency <NRf> [<freq term>]

Sets the PM modulation frequency using the internal audio generator
in the Option 1EP and the internal modulation generator in the
Option 1E2. Legal values are 20 Hz to 10 kHz for the Option 1EP
and 10 Hz to 20 kHz for the Option 1E2. *RST value is 1 kHz.

:INTernal2:FUNCtion
:SHAPe?
:SHAPe  <shape>
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Sets the PM modulation waveform for the internal modulation
generator (Option 1E2 only). Legal values for shape are SINe,
TRIangle, SQUare, and SAW. *RST value is SINe.
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POWer Subsystem

PULM Subsystem

[SOURce]
:POWer
[:LEVel] [:IMMediate] [:AMPLitude]?

Returns the value of the current CW amplitude. The return
value is in units of DBM if POWer:REFerence:STATe is OFF, or
it is in DB, relative to the current value of POWer:REFerence if
POWer:REFerence:STATe is ON.

[:LEVell [:IMMediate] [:AMPLitude] <NRf> [<ampl
term>]

Sets CW amplitude. *RST value is —136 dBm.

:ATTenuation
:AUTO?
:AUTO ON[{OFF[|11]0

When set ON, the firmware will control the attenuators. Turning it

OFF causes the attenuator range to hold to it’s present setting.
*RST value is ON.

:REFerence?
:REFerence <NRf> [<ampl term>]

Sets a reference value which, if STATe is ON, allows all amplitude
parameters to be queried/set as relative to the reference value.
*RST value is 0 dBm.

:STATe?
:STATe ON|IOFF|11]0

Determines whether amplitude is output in absolute or relative mode.
*RST value is OFF.

PULM
:STATe?
:STATe ONJOFFIl 110

This function controls the state of the pulse modulation.
*RST value is OFF.
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STATus Subsystem

p=-Tel

HP-IB Programming

STATus
:QUEStionable
[:EVENt]?

Returns the contents of the event register associated with the status
structure.

:CONDition?
Returns the contents of the condition register associated with the
status structure. Reading the condition register is non-destructive.

:ENABle <NR1>

Sets the enable mask which allows true conditions in the event
register to be reported in the summary bit.

:ENABle?
Queries the enable mask.

:PAGing
[:Event]?
:CONDition?
:ENABle <NR1>
:ENABle?

The start of frame/batch and the end of message encoding can be
detected by checking this register status with serial polling.

Pager encoder programming commands are valid only for instruments
with Option 1EP.

:POWer
[:EVENt]?
:CONDition?
:ENABle <NR1>
:ENABle?

:MODulation
[:EVENt]?
:CONDition?
:ENABle <NR1>
:ENABle?

:CALibration
:FEXTension
[:EVENt]?
:CONDition?
:ENABle <NR1>
:ENABle?




SYSTem Subsystem

TRIGger Subsystem
(Option 1EP Only)
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SYSTem

:LANGuage  "COMP" | "SCPI"

Causes the signal generator to perform a language switch to

HP 8656/57-compatible language or to SCPI. For example:

OUTPUT 71595 "SYST:LAMG " "COMP""* sets the language to
8656/57-compatible language. A 0.5 second WAIT statement is
required after changing languages. The rear panel language switch is
read once at power-up so if the language has been remotely selected,
it will revert to the switch setting when power is cycled.

:ERRor?

Returns any system error message. The format of the response is
<error number>,<error string>.

:VERSion?

Returns a formatted numeric value corresponding to the SCPI
version number for which the instrument complies. The format of the
response is YYYY.V. The Ys represent the year version (for example,
1990) and the V represents an approved revision number for that
year.

Pager encoder programming commands are valid only for instruments
with Option 1EP.

TRIGger
:COUNt?
:COUNt <NR1>

This command sets the number of times the pager signal will be sent
out. A count set at 1 and collapse cycle set to 0 represent the single

mode. A count set from 1 to 255 represents the burst mode. A count
set at 0 represents the continuous mode. *RST value is 1.

The meaning of this TRIGger : COUNt command changes with the
firmware revision B.04.00 as described above. For the older version
firmware, this TRIGger : COUNt command defines the number of the
frames (for FLEX/FLEX-TD) or batches (for POCSAG) to be
actually output for the arbitrary message.
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Changing
Parameters While
Encoding (Option
1EP only)
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The contents of the capcode and its related parameters such as

address can be changed via HP-IB without stopping encoding at all
while testing a pager.

The new contents affected by this change will be transmitted
normally from the third frame following the first frame since

this HP-IB command has been received. For getting the exact
information of the frame affected, it is recommended to monitor the
Paging Status Register Bit O (Start of frame). This indicates when
the frame, to which this HP-IB command is sent, starts.

(HP-IB command)
Hew contents
| |
v |--> NHew contents affected

| Frame | Frame | Frame |
| No. 1 | Ho. 2 | No. 3 |
- | |

Bit O: - - = - -
(Paging Status | | | | I
Register)

The frequency value and amplitude value can be also changed via
HP-IB without stopping encoding, and these values will be changed
immediately after the HP-IB commands for these changes are sent.

The message should not be changed during the repeat frames when
testing a FLEX-TD pager.
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HP-IB Capabilities

The instrument is designed to be compatible with a controller that
interfaces in terms of the bus codes summarized in the table. This
table describes each of the interface functions that are available with
this instrument as defined by the IEEE 488.2-1987.

% 2-3. IEEE 488.2 Capabilities

Capability Code Comment
Source Handshake |SH1 Full Capability
Acceptor Handshake | AH1 Full Capability
Talker T6, TEO | Basic Talker, Serial Poll, untalk on MLA
Listener L4, LEO | Basic Listener, unlisten on MTA
Service Request SR1 Full Capability
Remote Local RL1 Full Capability
Parallel Poll PPO No Capability
Device Clear DC1 Full Capability
Device Trigger DTO No Capability
Controller Co No Capability
Electrical Interface |E2 Tristate (1 Mbps max)
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HP-IB Connector
Information

Hewilett-Packard Interface Bus

Signal Ground Shield, Connect to earth ground
P/O Twisted Pair With 11 ATN
Should be grounded P/O Twnsted‘ Palr.Wlth 10 SRQ
near termination of P/O Twisted Pair With 9 IFC
other wire of twisted P/O Twisted Pair With 8 NDAC
pair P/O Twisted Pair With 7 NRFD
P/O Twisted Pair With 6 DAV
REN EOI
Dio8 DIO4
DiO7 DIO3
DIO& DIO2
DIOs DIO1
Isometric U &
Thread M3.5 x 0.6 o 24 Pin Micro-Ribbon
(Series 57) Connector
Logic Levels

The Hewlett-Packard Interface Bus logic levels are TTL compatible, that is, the true (1) state is 0.0 Vdc to +0.4 Vdc and the
false state (0) is +2.5 Vdc to +5 Vdc.

Mating Connector

HP 1251-0293; Amphenol 57-30240
Mating Cal Availat

HP 10833A, 1 meter (3.3t

HP 10833B, 2 meters (6.8 1t.)

HP 10833C, 4 meters (13.2 1)
HP 10833D, 0.5 meters (1.6 ft.)

Cabling Restricti
1. A Hewlett-Packard Interface Bus system may contain no more than 2 meters (6.6 1t.) of connecting cable per instrument.

2. The maximum accumiative length of connecting cables for any Hewett-Packard Interface Bus system is 20 meters (65.5 ft.).

m\manuals\boilerthpibcon1.drw
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HP 8656/57
Compatible
Language

Program Code
Implementation

The HP 8648 signal generator can be operated remotely using either
SCPI or HP 8656/57-compatible language. SCPI is the recommended
language for remote programming and all features are supported.

HP 8656/57-compatible language is offered so that the HP 8648
signal generator can be used as a drop-in replacement for the

HP 8656B and 8657A/B.

Send the SCPI command SYST:LANG "COMP" to change from SCPI
to HP 8656/57-compatible language or change the setting of the rear
panel language switch. The switch is read once at power-up so if
the language has been remotely selected, it will revert to the switch
setting when power is cycled.

For users of HP 8656/57-compatible language, the following table
shows which program codes are implemented (not all of the codes
could be implemented.)

HP 8656/57-Compatible Program Codes

Program Parameter Comments Status
Code*

AM Amplitude Modulation Function Entry Implemented
AO Amplitude Offset Function Entry Implemented
AP Amplitude (carrier) Function Entry Implemented
DB dB Units Entry Implemented
DF dBf Units Entry Implemented
DM dBm Units Entry Implemented
DN Step Down ({}) Function Feature Implemented
EM EMF Units Entry Implemented
FM Frequency Modulation Function Entry Implemented
FR Frequency (carrier) Function Entry Implemented
GT Flexible Sequence Feature Implemented
HI HI ALC Function Feature Implemented
HZ Hz Units Entry Implemented
IS Increment Set Function Qualifier| Implemented
KZ kHz Units Entry Implemented
LO LO ALC Function Feature |Not Implemented
MV mV Units Entry Implemented
MZ MHz Units Entry Implemented
PC Percent! Units Entry Implemented
PD Phase Decrement Function Feature |Not Implemented
PF Pulse Modulation (Fast Mode) | Function Entry | Not Implemented
PI Phase Increment Function Feature |Not Implemented
PM Pulse Modulation Function Feature |Not Implemented
QS Reverse Sequence Feature Implemented

* Program codes can be either upper or lower case.

t Either PC or % can be used.
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HP 8656/57-Compatible Program Codes (continued)

Program Parameter Comments Status
Code*
RC Recall (0-9) Feature Implemented
RL Recall (0-99) Feature Implemented
RP Reverse Power Protection Reset! |Feature Implemented
RO Standby Feature Not Implemented
R1 On Feature Not Implemented
R2 RF Off Function Feature Not Implemented§
R3 RF On Function Feature Implemented
R5 RF Dead (Full Attenuator) Function Feature Implemented
SQ Sequence Feature Implemented
ST Save (0-9) Feature Implemented
sV Save (0-99) Feature Implemented
S1 External Modulation Source Source Qualifier Implemented
S2 Internal 400 Hz Modulation Source | Source Qualifier Implemented
S3 Internal 1 kHz Modulation Source |Source Qualifier Implemented
S4 Modulation Source Off Source Qualifier Implemented
S5 DC FM Function Entry Implemented
UP Step Up (1t) Function Feature Implemented
uv A% Units Entry Implemented
VL Volts Units Entry Implemented
0-9 Numerals 0-9 Data Entries Implemented
- Minus Sign Data Entry Implemented
Decimal Point Data Entry Implemented

% Percent! Units Entry Implemented

* Program codes can be either upper or lower case.

1 Either PC or % can be used.

The source of reverse power must be removed.
§ The HP 8648 does not implement this command but if “R2” is received, “R5” is executed.
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Receiving the Clear

The signal generator responds to a clear message by presetting

Message the instrument. The preset conditions are different depending on
which language is selected. The following table shows the differences
between a clear message in the compatibility language and a *RST in
SCPI. The parameters for the HP 8656B and HP 8657A /B are shown
for comparison.

Parameter HP 8648 HP 8648 HP 8656B Value |HP 8657A/B Value

*RST Value Compatibility Value

Carrier Frequency 100.00000 MHz 100.00000 MHz 100.00000 MHz 100.00000 MHz
Output Amplitude —136 dBm —136 dBm —127 dBm ~143.5 dBm
AM Depth 30% 0% 0% 0%
FM Peak Deviation 1.0 kHz 0.0 kHz 0.0 kHz 0.0 kHz
Carrier Frequency Increment 10.00000 MHz 10.00000 MHz 10.00000 MHz 10.00000 MHz
Output Amplitude Increment 1.0dB 10.0 dB 10.0 dB 10.0dB
AM Depth Increment 0.1% 1% 1% 1%
FM Peak Deviation Increment 100 kHz 1.0 kHz 1.0 kHz 1.0 kHz
Coarse and Fine Tune Pointer 10.00000 MHz 10.00000 MHz 10.00000 MHz 10.00000 MHz
Sequence Counter Remain unchanged 0 0 0
100 Saved Set Ups Remain unchanged Remain unchanged Remain unchanged Remain unchanged
Pulse Modulation Off Remain unchanged Remain unchanged Remain unchanged

Additional Programming
Information

For additional HP 8656/57 programming information, refer to the
THP 86568, HP 8657A, HP 8657B Synthesized Signal Generator
Operation and Calibration Manual) .
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CABLE PLUG CABLE CABLE FOR USE
PLUG TYPE * *
HP PART DESCRIPTION LENGTH COLOR IN COUNTRY
NUMBER CM ( INCHES)
250V .
8120-1351 Strqight* BS1363A 229 (90) Mint Gray| Great Britain,
8120-1703 | 90 229 (90) Mint Gray| Cyprus, Nigeria,
Singapore,
Zimbabwe
250V 8120-1369 | Straight® NZSS198/ASC112| 201 (79) Gray Argentina,
8120-0696 | 90° 221 (87) Gray Australia,
New Zealand,
Mainland Chinag
250v 8120-1689 | Straight ¥ CEE7—Y11 201 (79) Mint Gray| East and West
N . Europe, Central
“:“ 8120-1692 | 90 201 (79) Mint Groy| atrican Republic,
OFE O United'Arob
N L Republic
[ (unpolarized in
many nations)
125V 8120-1348 | Straight* NEMA5-15P 203 (80) Biack United States,
8120-1538 | 90° 203 (80) Black Canada
<:> J 100 V
£ 8120-1378 | Straight* NEMA5—15P 203 (80) |Jade Gray 23303)( g?cziﬁr
DN LD 8120-4753 | Straight 230 (90) Jade Gray | colombia, Mexico,
8120-1521 | 90° 203 (80) Jade Gray | Philippines,
8120-4754 | 90° 230 (90) Jode Groy | Soudia Arabia,
Taiwan
250V
8120-5182 | Straigh® NEMA5-15P 200 (78) Jade Gray| Israel
‘ 8120-5181 | 90 200 (78) Jade Gray
% Part number for plug is industry identifier for plug only. Number shown for cable is
HP Part Number for complete cable, including plug.
% E = Earth Ground; L = Line; N = Neutral.
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HP 8648A 100 kHz ~ 1000 MHz
HP 8648B 9 kHz ~ 2000 MHz
HP 8648C 9 kHz ~ 3200 MHz
HP 8648D 9 kHz ~ 4000 MHz

I REE 0.001 Hz

KRR 10 Hz

EE*

RERM +3:10 ¢ x WEABEK (Hz),
Rkl £0.15210~° x WEAXK (Hz) (7> a2 > 1E5)

*1 ROy +— LT v THT, HOKER 1 E£LROBE

24y FO/EE (fRERM)
< 1001 MHz
> 1001 MHz

< 75 ms
< 100 ms

REREZE R iR 2R

MECRER* (RKRM. KE. $JUABCLIUYRES)

T T—YrL—} L1BRERK IBREREOEE

*1RBOY > — LT v 78T, HOKER 1 ELRNOSBS

-t BREE
F44L_—Z (RKH) Y4 L_—RAF>a1Es5
-y < +2ppm /% < +0.1 ppm/¥F* ¥ k&2
< £0.0005 ppm/B*
& < +1 ppm < +0.01 ppmf (RE(E)
BERE? < +0.5ppm N/A

*4 BEDOY x— LT v THT, HOKRESR 1 EUROBS
T B, 25° £5°C CEAEN 3.
g, EETEORWSE +5%0BSCAEEN B,
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HhH

10 MHz, B® > 0.5VrmsD LA (5002)

NEBEERERAD

2,5,10 MHz +5ppm, VXA« v ¥ ¥ 0.5V ~ 2 Vo, (50Q)

HAH

Ly
HP 8648A
HP 8648B/C/D
< 2500 MHz
< 4000 MHz

BRALRY o H*
< 100 kHz
< 100 MHz
< 1000 MHz
< 1500 MHz
< 2100 MHz
< 2500 MHz
< 4000 MHz

+10 ~ -136 dBm

+13 ~ —136 dBm
+10 ~ ~136 dBm

#7>a>»1EA #7>3 2~ 1EA 54U 1E6
+17 dBm +13 dBm

+20 dBm +13 dBm (KR +16 dBm )**
+20 dBm +18 dBm

+19 dBm +17 dBm

+17 dBm +15 dBm

+15 dBm +13 dBm

+13 dBm +11 dBm

*f. < 250 kHz DSR2 HE

+16 dBm) HAEME ¥,

¥ X7v=avi1E6 & 1EA #@A3Sb¢3 L, WAL~ 2 dB FoR4 L. 100 MHz RMOBWE X + 13 dBm (RFEE

21 Dea,

DBM

T

800 1680

2400 3200 4008

FREQUENCY (MHz )
X 4-1. ¥ 7~ 3 » 1EA CTOH O KA
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RTIEE 0.1dB

mE+T? > —100 dBm < -100 dBm
f. < 100 kHz +1.0 dB +3.0 dB
f. < 2500 MHz +1.0 dB +1.0 dB
f. < 3200 MHz +1.5 dB £3.0dB
f. < 4000 MHz +2.0 dB 43.0dB

*RER. XAEEHN ~ —127dBm ORBECHLHCT. —127 dBm B FCH- BEBE ¥ 100 kHz 2 & 2500 MHz o
+3.0dB ¢ A Y. ToRENOREBICRBEELETA,

TR 25 £5°C CEMAE N, BWHA 0~ 50 °C EAREAL~<A > 13 dBm T« BAL0.5 dB ¥CHELET

1 RER. f. < 250 kHz DBEOREETTo

EBHRE
< 2000 MHz 50W (50Q)
< 4000 MHz 25W (50Q)

SWR (H#] < ~6dBm, R#fH)

< 249 kHz < 2.5:1

< 2500 MHz < 1.5:1

< 4000 MHz < 2.0:1
Hha4 rE—~F >R 50 2 (A%)

ARZ FSILME

= < =30 dBc (HAv~<~r < + 4 dBm)

YT en—E-sx (HHAL=<A < + 4 dBm)

< 1001 MHz -60 dBc
< 3200 MHz ~50 dBc
< 4000 MHz ~40 dBc
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HRME (>5kHz + 7+ » b, <+4dBm HhL ~<a)
< 249 MHz
< 1001 MHz
< 2001 MHz
< 4000 MHz

< =55 dBc
< —60 dBc¢
< —54 dBc
< —48 dBc

%®® FM (CCITT, rms)
< 249 MHz
< 501 MHz
< 1001 MHz
< 2001 MHz
< 4000 MHz

< 7Hz, %Ml < 4 H:
< 4 Hz, KRl < 2 H:
< 7Hz, k&Ml < 4 H:
< 14 Hz, AR < 8 H:
< 28 Hz, &M < 12 H:

SSB HME (20 kHz A7t FTORKM)
at f 500 MHz
at fc 1000 MHz
at fo 2000 MHz
at fo 3000 MHz
at f. 4000 MHz

< —120 dBc/H>
< =116 dBc/Hz
< —110 dBc/Hz
< —106 dBc¢/Hz
< —~104 dBc/Hz

L

BREER
E—2&#¥ (v — 1 > 25 Hz ac FM)
< 249 MHz 0 ~ 200 kHz
< 501 MHz 0 ~ 100 kHz
< 1001 MHz 0 ~ 200 kHz
< 2001 MHz 0 ~ 400 kHz
< 4000 MHz 0 ~ 800 kHz
2R
<10% ¥—7R8
< 2001 MHz 10 Hz
> 2001 MHz 20 Hz
> BRRE—I7RBEHL 10%
< 2001 MHz 100 Hz
> 2001 MHz 200 Hz
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RBRE (W% 1 kHz L— })

< 1001 MHz FM EB&ED+3% +30 Hz
< 2001 MH2z FM RB&&ED+3% +60 Hz
< 4000 MHz FM EB&RED+3% £120 Hz
FHREARY
2k 400 Hz ¥ %t 1 kHz
*7vavi1E2 10 Hz ~ 20 kHz
5% DC dc ~ 150 kHz (Rl 3 dB BW)
N8 AC

! Hz ~ 150 kHz (fR3%{& 3 dB BW)

U¥% (1kHz v—+, THD + N, 0.3 ~ 3 kHz BW)
< 1001 MHz
< 2001 MHz
< 4000 MHz
(88 ~ 108 MHz)

< 1% F#8 > 4 kHz OB

< 1% "# > 8 kHz Dk

< 1% &8 > 16 kHz OB

(< 0.5% % < 75 kHz OFF)

CW MEDHEBBBME (dc FM T— F)*
< 1001 MHz
< 2001 MHz
< 4000 MHz

+100 Hz (AR 40 Hz) IR < 10 kHz DB
+200 Hz (fAR1& 80 Hz) "B < 20 kHz O
+400 Hz (KRf# 160 Hz) "B < 40 kHz DB

* BRI DC FM KIE®D 1 BRILAIK 2545°C oRBRTER S i T,

FM 4+ FM

1kHz ¥ %1t 400 Hz DABESRICABESE LML T, IR
77 ANBFM - FTh, ABESEARBL <A BELE
To AMWESANRL +0.5 Vpk 21t 0.5 Vdc (BELARBO
280 1) CRETIHEEDDET
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482 R

E-2®RBL>Y
< 249 MHz 0~103¥T>
< 501 MHz 0~55YT7>
< 1001 MHz 0~10337v
< 2001 MHz 0~20527 >
< 4000 MHz 0~40359Ty

DR
< 2001 MHz 001 57y
> 2001 MHz 002357

EBWE (A% 1 kHz L— |, REMH)

< 1001 MHz RBREBEDLIY £0.05 SS7 >
< 2001 MHz RBRE@OLIS 0.1 SST7>
< 4000 MHz BBREBDLI% +0.2 557>
FTER R e
REB 400 Hz ¥ %t 1 kHz
*7va v i1E2 20 Hz ~ 10 kHz
NI

20 Hz ~ 10 kHz (fXRf& 3 dB BW)

UF& (1 kHz ERRHK)
< 1001 MHz
< 2001 MHz
< 4000 MHz

"B >35CTv0Li<1%
RB>65T7Tvnex<1%
"B >1259Tv0ed<c1%
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IRIET R 1.5 mHz Rifico AM #:BERHEE T LT i ¢ A, B¥ 1001 MHz % £
5BEACAE Y E3,
Ly 0 ~ 100%; HH1< 4dBm
PRRE 0.1%

BE* (1kHz L—})

B/EDLE5% +1.5%

*25 £5°C FIU < 70% OXTWED & ¥ CHEF. AM BRERER 0 ~ 50°C OHBATHRED 7% +1.5%0

TR R
& 400 Hz £ 2 1 kHz
*7vaviE2 10 Hz ~ 20 kHz
AN
DC dc~ 25 kHz (R&ff 8 dB BW)
AC

1 Hz~ 25 kHz (XRf& 3 dB BW)

U¥& (1kHz v— 1+, THD + %%, 0.3 ~ 3 kHz BW)
HP 8648A
30% AM oDt ¥
90% AM Dt ¥
HP 8648B/C/D
30% AM D& %
70% AM D & ¥

< 2%
< 3%

< 2%
< 3%
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LRESE
A8 400Hz ¥4 1kHz, 722 } « R2ADBNC 2247 2 5 b
AWME 1 Vp (600Q) A
(MTEBY =k v—2 ¥7vav1E2] $BE),
548 FARYT —AOEFIC K 1Vp (600Q) (AFME) BHETT
(£ 10 kHz ONBEZICRAT/EA ¥ S — 2 B5ERTEET).

T
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IEEE-488 ##

Listen & X U° Talk #8Eff ¥ HP-IB (IEEE-488.2-1987)

SCPI ~— ¥ =3 » 1992.0
HP 8656B & 8657 @ = — FE##:

7RYPRRADAT — e F—, J T AV YA VEBEF—.
REE—L YT7T7LYR e = UTARRADF4ZTLA -
IV IR VAR OELER TRCOMBEER Y v 7 5 ATRETT .

SH1, AH1, Ts, TEO, L4, LEO, SR1, RL1, PPo, DC1, DTo,
Co, E2

S

RIEEMH
DR EER 0 ~ 50°C
it 357 MIL STD 28800E #A4 7' III, 2 5 X 5 ##&%AL %7
Y—b—- FE E X UBUHEE R MIL STD 461B RE02 ~<— + 2 BX U

CISPR 11 &7 L¥¥. < 100! MHz DY —4—-SRBEE<
WV (25 —2« A—FTR%K 0.1 V) TF HHL=A < 0
dBm (§RTOAHHREBNERTLTWS) ©, KE (Y7 -
FALERRC) BB 2.5 om BNASEVET7 > 7F 2 EHAL TRE
TIEE).
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L o

— ik
BEXH 90 ~ 264 V; 48 ~ 440 Hz; 170 VA &K
AE2E KBICBEXHZAT I LEMNICEST IR T, 2—¥F2REBox

RAPL—=SeL¥zs

F-%ROD Y. REDDZ V2 —A % Bo0 k3T 301K
IAILEF.

V=YY ZRBB LV VX I BBON VA0 FEDOR P L—T . L
VZREPERENET BATE 0 BECOL Y22 % HAAR
10@ECcor—s v 2xfECEET,

by
HP 8648A R Tkg; WiXEF O kg
HP 8648B/C/D #R 8.5 kg; WiEFF 11 kg
itk 165 (B &) x 330 (#8) x 368 (RfT) mm
F7¥ar
1EA 4 37— (HP 8648B/C/D D %)
1E2 ERV =k v—F (72 v 1EP L OBARFRT)
1E5 BREFA nx—2
1E6 2in 225 (HP 8648B/C/D 0 %)
1EP Re=Prexva—X[/oVFVv7 (F7vav IE20ER/S =
Fr—ZOMBEEE ) (HP 8648A O %) (X 7v = v 1E2 ¢ 0
BERRART)
1CM Zv 7%y} (BRHES 08648-60001)
0BO <=2 7 ABIBR
0B1 (V—EXBRESL) v =27 280
W30 3 FREE

BRIhTOBEMEHAF
73 v ABO
*7 3 v AB1
*7va v AB2
* 7+ =2 ABE
*7 =2 ABD
*7 v a v ABF
*7va v ABJ

FEE (88AY) (FRES 08648-90002)

BHEEE (WHBES 08648-90006)

FEE (FEARKAERT) (B5F S 08648-90004)
ARA4 vE (BHES 08648-90003)

FA 78 (B&HES 08648-90019)

77 v X3 (BRES 08648-90020)

I (WRFES 08648-90005)

ToEYY (FFva )
PV Yy besr—x
YE—PefvETx—2
AE) e f v BET2=2

BHES 5961-4720
HP 83300A
HP 83301A

4-10 1%




" ZRCzxL—% AEORBEHESHELEML ET (COBRR, —Yr-xva—x/srF
F*7> 3> 1E2 Y eF7ayv 1EP K%ﬁ&ﬂiﬂfhi‘ﬁ")o
B EEHE. ZAE, FRE. BXUVOCEF O (RS 7H)
ARELCY
nx:3, 4 10 Hz ~ 20 kHz
R SR, OCEOE (e v TH) 100 Hz ~ 2 kHz*
* 10 Hz ~ 20 kHz CHEATRE. A% L. HREOFHEC L Y EBAESGET 2 e5H) 4, AM, FM, $ X UNHOEHAER D
HBREBBL T AT » (A AC = F),

5P 8 o KRB +0.01%
BB S R 1Hz (3#71% %tk 10 Hz TER)
— ERES SURBEE (1 kHz EXH) AM, FM, 3L UVNHOZERBELEREBB LT AT v,
Hh
Front Panel BNC 2AFE 1 Vp

ft& 4-11




L Ty

NWILRERAT>a >

- 1E6

B EHY /55 THYE < 10mns

Fr/471
< 2000 MHz > 80 dB
< 4000 MHz > 70 dB

BN ZAREEWE L% 10 MHz

WEWNER
Rz AN TTL v <& (B|KE15 V)
F4v4 K&RMA < 60 ns
EFFe74—FRA— R*E < 30 mV

R

R—=Tyr.xTa—4/
YIFYV Y - FFY s 1EP

BlR#%

#7¥ a2 1E5 EORE* RRMEL0.15 x 1076 x WEBREHK (Hz $45) 112

0.092 x 10~° x WMERBEK (He B4). KEDS 90 BLA

F1REOY ¥ — a7 » 7HT, AOKESD 1 ELAOSS

BRE¥ER
#7>a  1EP &0 FSK BSBRE +60 Hz*
* HBRIZ. 25 25 °C ORENT 48 kHz RBO & X IcEBE T, 274~288, 322~329, 929~932 MHz ¢. FLEX B#:% %
LET,
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R=TpevFFYLH

Y- pINBZR—Fw-Fatran
POCSAG
4

Fyve—TYeTgp—=y }

FLEX/FLEX-TD
e
2 v<a FSK
4 v =r FSK
Ay k—PeTp—=y}

TFLvXe247
YE—rEhBu—3 v rEE
7Y bRRLELERE HP-IBHS 72 ERCEB Ay E—F 0o
Ayve—VeR4S
Ay e—YR
Rffie— ¥
HP-IB 2N LT 7242 CEB Ay 2—$ ¥
Aov—Y e 47
Ny FE
FLEX/FLEX-TD
POCSAG
R#EE€-F
F—% - v— L ORE

POCSAG, FLEXTM* XU FLEX-TD

512, 1200, ¥ X U 2400 bps

b= e XY, Bl ~IH X4 FY s 2~ FCANTRE
RHBF B4 X (15 x5 —V)

1600 & X Tf 3200 bps
3200 & X U 6400 bps

Py d U, BiE (RE, KR FIUF oS- BHEE
HEX/»4 3, Sl/ 4 X (15 27— ), BRI

Ya—( wvy

SSID, NID

5ODBELy £~ (W) & 1 D02 —FEFLI v -
BK40XF
YYTA, N=2R ), SHEE

€ (=—¥ER)

1287 v —u4

128 Xy F

Y ITA, N—2 ), HE
+5 ppmf

*FLEX k% } v — SHoBE T,
T #gpn. 25 +5°C oWBEACER 1T,

ZRIESE
P8 400 Hz X7 i 1 kHz, ¥ARI—F 44« V= v—% (fiic
L, 7> = v 1E2 #B8). AFE 1 Vp » b 600 QT3
MEhermy 3210 BNC =227 %,
o) - R B TOEDHMBL X ZHBY, o=y L X FBERBEFE

HEF LYRXI0FCLIC, BRK10 ETDL—4 v 2H#FIH
<¥Ed,

fti&& 4-13




L

ISO 9002 (—# .  HP 8648A/B/C/D 225451k, ISO 9002 BB LAESclEEhT
EVEFTOT, TORBERRIERLE T

BRKIE A8 IECOATYr—vay 348 EFHARELEREICH > TR - 5
AtaN, REEAGFHDOD LCHFT AT T, BHEBICR, KL ABES
T, ERREHRECRB LR T 3 D2 —FEF IR EBFROEES
gih?ﬂilﬁ‘é i’L’C V‘ij-o

HEDTESE Notice for Germany: Noise Declaration
LpA < 70 dB
am Arbeitsplatz (X v —% « #¥ v 3 )
normaler Betrieb (/ —<nr « #¥2 a v)
nach DIN 45635 T. 19 (ISO 7779 Ic k 3)
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ARBHHEWML TVLB R
(ISO/NEC A K 22 5L TFEN 45014 (2 & B)
A—hH—-%:
Ba—by b NyH—F ba—lLy b )Ny f—F
X —DH—FhiTeih
Microwave Instruments Division Queensferry Microwave Division
1400 Fountaingrove Parkway South Queensferry
Santa Rosa, CA 95403-1799 West Lothian
USA EH30 9TG
United Kingdom
AEIRE RF T7F) - Txil—%
EFILES: HP 8648A, HP 8648B, HP 8648C, HP 8648D
AT avygk: et Tay

THAHARERILUTOHSHRER L TV T,

Z2#f5 . IEC 1010-1:1990+A1/EN 61010-1:1993
CAN/CSA-C22.2 No. 1010.1-92

EMC: CISPR 11:1990/ EN 55011:1991 Z)b—71, 75X A
IEC 801-2:1984 / EN 50082-1:1992 4 kV CD, 8 KV AD
IEC 801-3:1984 / EN 50082-1:1992 3 V/m, 27-500 MHz
IEC 801-4:1988 / EN 50082-1:1992 0.5 KV 185#&, 1 kV &&
IEC 555-2:1982 +A1:1985/ EN 60555-2:1987
IEC 555-3:1982 + A1:1990 / EN 60555-3:1987 + A1:1991

IBEIEHR © ASGITEEE AN 7323/EEC 35 5 OF EMC $IH1 89/336/EEC I2& L TWE T,

Santa Rosa, 12 March 1996 ’é" é”z*/

Dixon Browder/Quality Manager

South Queensferry, 19 March 1996 Rx f"""v‘
R. M. Evans/Quality Manager
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K5l

ac B
85, 3-2
ADRS, 1-43
AM, 1-5
ATTN HOLD, 1-52
auxiliary interface, 1-54

command statements and descriptions

HP-IB, 2-12
programming, 2-12
status reporting, 2-12

emf, 1-38
ENTER, 1-37
EXT AC, 1-50
EXT DC, 1-50
FM, 1-5
HI, 1-50
HP-IB
address, 2-2

definition, 2-2

status reporting, 2-12
T FLX,1-43

R, 1-43

WeRSED), 16
&, 1-36

INT 1kHz, 1-49

INT 400Hz, 1-49

language selection, 2-43
LO, 1-50
LOCAL, 1-43

F51-1



M  MOD INPUT/OUTPUT, 1-51
MOD ON/OFF, 1-49
modulation

HP-IB, 2-15
input level status, 2-14
status reporting, 2-15

N NEXT, 1-36

P éM, 15

+, 1-38

POWER
NG — e F— 12

PREV, 1-36

programming
background, 2-1
command statements and descriptions, 2-12
guidelines, 2-2
language, 2-2
SCPI, 2-1, 2-2
status reporting, 2-12

Q query
status reporting, 2-3

R (REEONOFD), 13
(REF SET), 1-17, 1-3
(REG), 1-3, 1-8, 1-15, 1-45
remote language selection, 2-43
reverse power protection
status reporting, 2-16
RF ON/OFF, 1-52
RF 77, 1-3
ON/OFF, 1-4
R, 1-5
=g, 1-5

S (5av), 1-45

SCPI command reference
programming, 2-20

SCPI version, 2-43

GED, 1-8

SHIFT, 1-37

status reporting
clearing status, 2-15
HP-IB, 2-12
pager encoding status, 2-18
programming, 2-12
query instrument settings, 2-3
unspecified power entry status, 2-17

%51-2




TIMEBASE ADJ, 1-55

T7—X, 32
Ty FEiR—%,1-52
LI I7X1,3-2
HELHAT— X, 3-2
AVYZXr—n, 31
BAHA, 3-1
EESREBOMH, 3-5
EEREBORE, 3-5
BEREBOHX, 3-6
BBy — T rogk, 3-2
Ea—X03iH#E, 3-3
F—=F4F 2R —%
A, 1-49
=7 4 FEBE5HE, 1-50
74y b, 1-17, 1-3

BR%G/#1E, 1-36
NBESE, 1-51
N2 A7, 1-55
A— P+, 36

B, 3-6

K, 3-5

BB ORMZE, 1-40
H5E, vil

*—FR, vil

MEN, 1-53

=, 3-5

a—, 1-58
2R, 1-54
warts, 3-6
Wa¥y 27X, 36

ik
(OED), 1-12
VEdEH, 1-58
v—4 v R 1-56
SEQ, 1-46
28T, 1-44
BE, 3-5
A, 1-3, 1-4
BT, 1-44
B E DS, 1-40
BEH, 1-48, 1-51
BSREBOHE, 3-6
Rig, 1-3, 1-5
RF OFF, 1-52
¥
ac B, 3-2
B3, 3-5
®—7, 1-45
GAY), 1-3, 1-8
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*&5l-4

A

\\J

"ig, 3-1

FALR—=x 1-54
Bfrzs#, 1-37
TA4RTvA4

3, 1-36

(REG), 1-7

GEQ), 1-7

A, 1-3

aYbFIRXY,1-2
FTAE,1-3
EBE, 3-2

T—7r, 32 34
9]

AEY e f Vv ET7x—2Z, 1-58
RERBBEER R, vii

)7, 1-3,1-2

Ny s AR—2x 138
Ne—=7T 1-52
NN REEH
=R, 1-34-35
B :L"—z’, 3-3
5, 1-38
727,34
R=Pyexva—F,rv7 123
£H, 1-4, 1-21, 1-5
HI/LO, 1-50
OFF, 1-50
E5IE, 1-48, 1-51
L=, 1-51
ERH =R —4%, 149
RE, 3-5
KHA FOERABE, vii
KEOHRE, vii

A€y, 17, 1-44

Y= vz 18

YE—tr e AV ET2—X 157
AEY o 4.‘/5‘7;—7(, 1-58

YT « "%k, 1-54
Yy 2—n,1-10, 1-15, 1-45, 1-47
Y77LvvReais i 1-54
YJE—tefvirz—=x
€Y, 1-57
LY XA 1-44
(REG), 1-3, 1-15, 1-45
RF 77, 1-52, 1-53
HIB%, 1-12
Y= vx 18
28T, 1-45




BS540 L3,1-13

JE—befVvETz—2, 1-56
| PR 7

RF Wi, 1-5

£H, 1-51
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