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This manual provides information to aid in the design of hardware,
firmware, or software for use with the HP family of HP-GL plotters. Its
goal is to show the similarities and differences between all plotter models
and to provide the information needed to define the HP-GL instruction
subset and general syntax that is compatible with any given combination

of these plotters.

Before using the manual, please note the following items.

e Plotter models currently in production are shown in boldface type

throughout this manual to differentiate them from obsolete models.
Prior knowledge of HP-GL is assumed.

Descriptions of the HP 7090 pertain only to its HP-GL plotting
functions. The HP 7090 performs as a digital plotter and as an
analog-to-digital measuring instrument.

The term HP 758X denotes the following HP plotter models in any
series: 7580, 7585, or 7586. HP 758XA denotes the 7580A and 7585A;
HP 758XB denotes the 7580B, 7585B, and 7586B.

Words typed in SMALL BOLDFACE TYPE are switches found on the
plotter. BOLD CONDENSED type denotes a single ASCII character which
should be sent to the plotter.

Following is a list of pertinent manuals recommended for use in conjunc-
tion with this manual. They should be used as memory refreshers and to
determine characteristics such as front-panel operation and parameter
ranges of device-control instructions.

HP Plotter Manual Title Part Number

v 7090A Interfacing and Programming 07090-90001
Manual

v 7090A Operator’s Manual 07090-90002

VI220A,S Operating and Programming 07220-90002
Manual

v7220C, T Operating and Programming 07220-90003
Manual

x 7225A/17601A Operating and Programming 17601-90000
Manual

X 7225B/17601A Operating and Programming 17601-90006
Manual

X 7225A,B/17603A | Operating and Programming 17603-90002
Manual

¥T7225A/17604A Operating and Programming 17604-90000
Manual

XT240A Operating and Programming 07240-90000
Manual
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Plotter Manuals
{Continued)

New  Plomxs:

Cowwe Mo

TAFTRRYD ¢
WAFTMASTER T/IL:

HP Plotter Manual Title Part Number
X T245A Operating and Programming 07245-90001
Manual
« 7245B Operating and Programming 07245-90010
Manual
v 7470A") Interfacing and Programming | 07470-90001
Manual
v' 7470A Operator’'s Manual 07470-90002
v TAT5A Interfacing and Programming 07475-90001
Manual
v T475A Operation and Interconnection 07475-90002
Manual
v 7550A Interfacing and Programming 07550-90001
Manual
v 7550A Operation and Interconnection 07550-90002
Manual
7580A/7585A Interfacing and Programming 07580-90014
Manual
7580A/7585A Operator’s Manual 07580-90013
v *¥7580B/7585B Interfacing and Programming 07580-90024
Manual
v *7580B/7585B Operator’s Manual 07580-90023
|, **7580B/ Interfacing and Programming 07580-90034
7585B/7586 Manual
**7580B/ Operator’s Manual 07580-90033
7585B/7586
v 9872A Interfacing and Programming 09872-90003
Manual
v 9872B,S Operating and Programming 09872-90008
Manual
v 9872C,T Operating and Programming 09872-90011
Manual

*For HP 7580B and 7585B plotters with serial prefix numbers 2309, 2331, 2334, and 2335.
**For HP 7580B, 7585B, and 75868 plotters with serial prefix numbers 2402 and above.

MhhoA
1570 A

T595A /1596 A

A4
At/A2
Ad/at)az/A3) a4

Supercedes nér1o
w T5%0
Supencades TTBXb
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The Plotter Coordinate System

The plotting surface of all HP plotters is a Cartesian coordinate system
that is scaled in plotter units. The plotter unit is the smallest possible
addressable move and is 0.025 mm (approximately 0.001 in.) in length.
The orientation of the X- and Y-axes, the locations of the origin point, and
the default location of scaling points P1 and P2 are shown in the
following diagrams. The paper is shown as though you were facing the
front of the plotter and looking down on it. Default coordinate values for
P1 and P2 and the plotter-unit range within the mechanical (hard-clip)
limits of each plotter are included in the table entitled Plotting Areas and
Default P1,P2 Locations.

MARGIN HP 7090A

T

P2e

+Y

SOFT-CLIP
LIMITS

HARD-CLIP
LIMITS

+
>
——————r = — ——— = —]

MARGIN

3
—T_

+X

+Y

SOFT-CLIP
LIMITS

HARD-CLIP

LIMITS

-9
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HP 7220A,C,S,T and Poe
9872A B.CS,T
HARD-CLIP
LIMITS
+Y
+X
oP1
ORIGIN (0,0)
HP 7225A,B (17601A,
176034, and 17604A) Poe
HARD-CLIP
LIMITS
+Y
+X
o P1
ORIGIN (0,0)
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HP 7240A and 7245A,B
ABSOLUTE
PLOT WIDTH

Computer”

L]
L]
L]
L] L]
DEFAULT : :
INPUT : .
WINDOW . .
(WIDTH= =) 2 . )
. .
L] L]
L] Ld
Ld
. 1 METRE
L]
L]
L]
L]
L]
.
P2
"
ABSOLUTE
CURRENT 270 PLOT
PAGE mm  LENGTH

P1
") 1 METRE
. .
L] L]
L] L]
L] L]
L] L]
2 A
L] L]
L] L]
L] L]
L d
L]
L]
L] L
L]
L]
L] L]
L] L]
L] L]
L] L]
L] L]
L] L]
L] L]
L] L]
[ — o - - - ~ (]
ABSOLUTE
PLOT LENGTH = 200000 PLOTTER UNITS (9872 MODE)
= 5000 mm (SCALED MODE)
ABSOLUTE
PLOT WIDTH =7544 PLOTTER UNITS (9872 MODE)
*MODE DEPENDENT = 188.6 mm (SCALED MODE)
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} EXTENDED PLOTTING AREA (A4 SETTING) }

PLOTTING AREA
(US SETTING)

ANS! A PAPER |

(8% X 11

in.)

HARD-CLIP

ISO A4 PAPER .
(210X 297 mm)

HP 7470A -
ORIGIN
(0,0)
HP 7475A
T p2e)
I |
} HARD-CLIP !
| LIMITS !
! |
| |
N ;
| |
[ |
{
| +X |
|
: ® P |
e |
ORIGIN (0,0)

ORIGIN (0,0)
R B
|

+Y |

|

HARD-CLIP |

LIMITS !

|

|

+X |
l

|

1

|

|

1

|

!

n

I

|

|

|

|

|

|

)

I

P2

1

6 The Plotter Coordinate System




ORIGIN (0,0 HP 7550A
P {0,0)

F———————————— =31 TL/ _________
P27 *p1 1
| | |
+y ' | |
I +Y
| I |
HARD-CLIP | | |
LIMITS
+X | | |
| | X |
Jéjﬂ ____________ 1 I |
| |
ORIGIN (0,0) l |
| HARD-CLIP |
| LIMITS
[ |
| I
B poe!
|
A HP 758X
S T |

(DEFAULT**)

J

"ORIGIN(0,0) (
=iy

-— L4 —_ |t

B ' B

+X

HARD-CLIP

PAPER
LIMITS

|
|
AXIS ALIGN P2 ‘

(DEFAULT) (DEFAULT** l

)
SO S
B
!

b
(9]
[eX

NORMAL EXPAND

A=39mm 29 mm
B=15mm 5 mm
*C=15mm 15 mm

*TYPICAL FOR P1, P2, AND
AXIS ALIGN

**DEPENDENT ON PAPER SIZE

The Plotter Coordinate System 7



winjod
Jaded [nJ jnoym
(1 00g X uryL)
w 19 X Wl 9'ggT I0
wInjada Joded =~.—.« Qﬁb?
AF 9T X Ur§L)
WG X Wl 9'ggT (xoded
s10[J STIXy Suo| [[01 p3a3D>0ds)
MODPUIM JINe]o
cuarrxpn | R oot | sestor 042 081 00 %ﬂ% il
W G'867 X 9'88T
a3ed oeIN (roded
(Ut 11 X¥°L) [[01 psjexyo0ads) qavsyaL
Wt 6.3 X 9'881 (mopuim jnejep) (s31un 193301d) pue
eded ysy8uy | 000TG+0100868— | ¥PSL 010 000 1T ‘00%L 002 ‘00g opouu z286 VObgL
. . VH09LT
(Uurg X g'11) ‘VE09LT'VTO9LT
wu £0g X G8% 0F18010 | 0ZFIT 010 6L%L ‘82801 612 ‘828 9ZIS-y /d'VS82aL
(urg 1T X GL'ST) (xaded [jox
ww 687 X 00% 00PTT 030 | 00091030 | OPTTITI‘0BLGIT OPTIT03S | Ppojeyo0ads) o1uLIN 1'SEL86
(urg 1T X GL'ST) (Toded [ox pue
wut 687 X 00F 00FTT030 | 0009T 0310 | O8TTIT 09LCT 0201 ‘02G | Poreyo0xds) HSITONI I1'S023L
L'SOdVeL86
(U g II XGL'ST) pue
ww 687 X 0% 00F 11030 | 0009T 0310 | 08EOT‘0ZLSIT 08¢ ‘028 Joded je0yg L'SD'V0zeL
(UL 6 TT X 96°GT)
wut GO'e67 X 8T1°L0¥ TGLTIL 030 | L8G9T 010 | $9S0T 009GT $16°qze (9z15-gV) osl
(urgL L Xe6v'11)
ww ¢T°26T X 0863 G88L 010 | ZZLTIT 030 €8GL ‘%9501 8¥C‘¥1G (dz15-%V) OsI
(UrZg' 01 X 0v'91)
W 6°GLG X 8E'8TH 920T1T 030 | GEL9T 030 | OTZOL 0PI IT 091 998 (9z15-g) ISNV
(urg6’L X g8 01)
ww 8T7°Z03 X 6°GLS 1808010 | 98011 010 289L 01201 L¥P 091 (9215-Y) ISNV V060L
(X 49 X) sIxe-X sIxe-Y Azd*ad ATd*1d 9215 /9d L], 2ade g n01d dH
eaay 3umoidg 10/pue s3unjag
wMwIXep a8uey Sumoid sjutod 3ulfeog jmeya(q yomg reuondgp

SUONDIOT Gd‘ Id HMOJo(] puv sna.ay Su13jolg

8 The Plotter Coordinate System



‘P2134201 S1XD FUO] 2ADY SIZIS J2YIO J] PIUOZIIOY SIXD L25UO0] 2Y] YIIM PBPDO] 24D SAZIS-PY PUD

(ur L'0T X¥SET)

wuw G713 X 69¢ 08PSF 088LF 0€8% 0829 0887 —‘08L9— (9Z1S-gY) IVINHON
(ur 2’01 Xg'9)
Wt G'TLg X G9T 08pS+ 008EF 088¥ ‘00L3 0887 —00L2— +(®ZIS-FV) TVWHON
(ur 1g X€1'38)
wuw £6G X G'GT8 09901F 0T€9TF | 09001 °0TILST | 0900T—‘QILGI— (92Z1S-(T) IVWHON
(U1 Z0°9T X LT'02) xordde ore
wuw G'90p X §1G 0818F 0¥ 0TIF 0€SL ‘0796 08GL—"*0¥96— (9215-)) TYWHON :
: sxajo1d X8GL
(ur GOOT X LI°GT) [[€ 10§ son[ea
— — ¢ o« y 97eUIpI00D
wut % F — 9Z1S-¢]) TYWHON ] :
GGZ X G8E 001G 00LLF 00S¥ ‘0012 00Sy— 00TL (oz18-q) 2d‘ 14 TLON
(UurgO’01 X89'9)
(wwr 667 X G691 001GF 0688F 00G¥ * 06L3 00G7— 06L3— #(9Z1S-Y) TVWHON a4vossL
(U G901 X99°GT)
Wt G/, 123 X G2 668 0.L80T 0310 | 0L6G1010 | 0E8POT‘08GGI 08¥ 08¢ 9ZIS-gy
(ur gyl XGg901)
ww 06T X GLTLT 009L 910 | 0801010 00¥L ‘087 01 003 ‘ 0g¥ 9ZIS-HY
(Ut L6'6 X31'9T1)
Wt GZ'$Gg X ST 11H 0L10T 010 | 0SF91 010 | 08001 0Z8ST 08029 ozIs-g
(u189'L X L6°6)
ww 96T X G '$SS 0P8L 010 | OLI0T 030 02G2 08001 03¢ ‘08 9ZIS-Y VOSSL
(Ut 18°01 X 38'GT) P
wwt 953 X 6'10¥ OPOTT O30 | 8GT9T 0310 | Z090T‘0LEST 309 °0LT (0z15-gV) eV/1IN
(ur9gL X 18°01)
wut 16T X9¥5L3 13LL 010 | OPOTTI 030 12LL°€0901 125 °€09 (ozZ15-pV) vW/1IW
(UL GT'01 X€9T) x
Wl 8°2.G% X 6°E 1Y G901 010 | 0991010 | 6930T ‘G3LST 695 ‘23S (ez1s-g) ev/sn
(urg X Q101
wut T°86T X 8°.G3 396L.030 | 99801010 96LL ‘08301 96S ‘092 (ez15-Y) vw/sn veLyL
(UL gL x,01)
wwt 161 X 3.3 0S9L 010 | 00601020 6LPL 09201 6L3‘0G3 (ez1S-pV) vV
(UL gL Xg01)
ww 161 X LG3 0S9. 030 | 00201030 6L¥L 0S5 0T 6.3 ‘093 (9z18-y) sn VOLY L

The Plotter Coordinate System 9



(ur 1z X £1°28) N ojew
ww £eG X G'GTI8 09901F 0TE€9TF 09001 ‘OTLST | 0900T—‘OTLGT— (9Z15-(]) W WHON -xoxdde axe
et o : sa9y30[d X8GL
(urg0'1Z X GI'ST) [[® 10J sonyeA
W G/,'8ES X G'F8E GLI0TF 069LF GLOOT ‘060L GLOOT— 060L— #+(3Z1S-)) WY WHON 9JBUIPI00D
(ur GO'0T X L1°ST) ¢d 1d ‘3LON
W GGZ X G8E 001G+ 00LLF 00S¥ ‘001L 00Sv— 00TL— (9Z1S-g) W7 WHON
q98¢S2
(ur Go'0T X 89°'9) pue
wut GGz X G691 001GF 068EF 00S¥ ‘ 06L% 00SP— 06L3— +x(9Z1S-Y) W WHON d‘vescr
(UL L1°€8 X 9L'1E)
wur 886 X 908 09LTIF 03191F 09T TT°03SST | 09T 11— 088 CT— (0718-TY) ANvVdX3
(ur L3°91 X 35'63)
wuw ¢T§ X $99 0928F 083 11+ 099 ‘08901 099L—08901— (9215-7V) @ANvdx3
(UrgII Xeegr)
U Z67 X 68€ 0P8SF 08LLF 0¥2S ‘081L 0¥3S—‘081L— (9Z1S-gY) ANvdx3
(ur 6% 11 X LZ'L)
W G 167 X G§F81 088G F 069eF 026 ‘ 060¢ 082S—"‘0608— «(PZIS-FY) ANvdx3
(Ut 6L'18 X 26°3L)
wul £GG X G'GE8 090 TTIF OTL9TF 09%0T°0TT9T | 09%0T—0TT91— (0z1s-(]) ANvdx3
(ur8'9T X 96°02)
W G'9Z X 3EG 08G8F 0F901F 0€6L ‘070 0T 086L—0v0 01— (9715-)) @ANvaxa
(Ut $8°0T X 96°GT)
wur 617 X G0F 00SGF 0018F 006¥  00SL 006%—‘005L— (9z15-g) @ANvdxa
(UL 80T X L¥'L) oy
Wt /.7 X G681 009G+ 06LEF 006% ‘ 061€ 0067 —"0618— «(3Z1S-y) ANvdxa ssop01d XgaL,
(‘U1 8833 X L6°0€) [[e 103 SonfeA
wur g9G X 982 09€ T1F 0ZLSTF | 09L0T‘0ZTST | 09L0T‘0BICI— (9Z1S-TV) W WHON ByeulpIo0d
d'1d 310N
(ur gF'GT X V' 13)
wut g6¢ X pHG 098LF 08801+ 0932 ‘08201 092.—°08% 01— (9Z1S-ZV) WY WHON da'vosecL
(X 49 ) sIxe-x sTxe-Y Agd*ed ATd*1d az1g/adL], xodedq 19101d dH
vaay 3umoid 10 /pue s3Ur1))98
wWNwWiXep a3uey 3umoid sjurod 3uieog jmeja(q yamg reaondp

(ponuuo)) suouIOT Zd* I I HMWJ2(J Puv 8031y Su1N0]d

10 The Plotter Coordinate System



‘10017490 S1XD SUO0] 20DY SIZIS 420 1Y [PJUOZLIOY SIXD L28U0] dY] Y11 PIPDO] 24D S3ZIS-TY PUD BV 1) ‘Viex
‘10017420 S1XD SUO] 20DY $IZ1S JOYIO J]Y [DIUOZLIOY SIXD L28U0] Y] YJIM PIPVO] 1D SIZIS-PY PUD Yy

(U1 66°3E X 89°GP)
W GZLE8 X G'6STT GPLITF 061 €3F SPI9T 06583 | SPI9T—" 069 83— (9218-0V) ONVdX3
(ur LT°€g X 9L'TE)
wur 886 X 908 09L TT+ 02T 9T+ 09T TT 0ZSST | 09T TT—'08SST— (9218-1V) ONVdX3
(Ur 1263 X G°ST)
W 685 X G'E68 08LTI+ 0L8LF 08TTIT0LZL | OSTTII—'0LL— | *«(9Z1SGV) ANVdX3
(UrgIT X €EGT)
W Z67 X 68€ 0v8s+ 08LLF 0¥2S ‘ 081L 0¥25—"08TL— (9Z15-gV) ANVdX3
(ur 6y IT X Lg'L)
ww G168 X §8T 0E8SF 069eF 0€3S ‘ 060€ 0€25—060€— | #x(3218-FV) ONVdX3
('ur ¥8'EE X S0°EP)
W 638 X §'G60T 08T L1+ 09813+ | 08G91°093T5 | 08G9T— 093 15— (9715-{f) ONVdX3
(Ut 6L°TZ X 36'GE)
I §6G X G'GEY 090 TTF 0TL9TF 09% 0T ‘0TT9T | 09%0T—"0TT9T— (8218-(1) ANVdx3
(Ut £8'Tg X €6°ST)
W GG X GZH0v 080 TT+ 9808+ 08V 0T G8FL | 08VOT—"G8FL— |  «(9Z1S-D) ONVdX3
(U $8°0T X 96°ST)
ww 613 X G0p 0095+ 0018F 0067 ‘ 00SL 0067—"‘00GL— (8715-() ANVdX3
(Ur $8°0T X L¥'L)
W gL X G681 00GSF 06LEF 0067 ‘ 061€ 0067—"°06TE— «+(9215-V) ONvdx3
(U1 61'2¢ X 6%¥)
wut /T8 X G6ETT 0ve 91+ 06L2%F 0PLS1°0618% | OVLSGT—"0613%— (9218-0V) TVIWHON
(U1 8€ZT X L6'0E)
W 896 X 982 09€ TTF 0ZLSTF | 09L0T°0ZTST | 09L0T— 08T ST— (371S-TV) TVINHON
(UL EFZE X ELVT)
W GZ°69G X GL'ELE G8E TTF GLYLF G8L0T°GL89 G8LOT— GL89— | #x(9ZIS-TV) TVWHON
(ur 0T X ¥S'ET)
W G1LZ X 69€ 0E¥SF 08ELF 0687 08L9 0687 —"08L9— (9718 £V) TVWHON
(Ut L'0T XG'9)
ww G'TLZ X G9T 0EVSF 00€EF 0€87% * 00L3 0887~ 00L3— | #x(9ZIS-7V) TVIWHON
(Ur90°6€ X ¥2°2h)
wut 6e8 X gLOT 08L9TF oy 13+ 08T91°0¥80% | 08T 91— 0¥803— (9215-{{) TVWHON

The Plotter Coordinate System 11



"JWDLf U0 10f sputod Sunpos ayg duIULIBIBP
07 Jadod a3 Jo yipim ay1 sasn sapiopd dy1 ‘UODGLIP-X Y Ul Snonunuod S1 sadvd Y1 321G ppwixolddo a4 syutod FurpIs S1XD-X ‘paxi)
a1v sjurod Suiwos ynvfap s1xv-x oy “jo]d awDLi-1ymu D U0 dwnLf 2)FuIs D 10} 2.0 PaIsy sNWIT "GYSGL dYF U0 uodod 1104 01 sanddy, .

(urgor XGLGT) €G2S F 9808F €99¥ ‘9e¥L €S9v—‘9ehL— ‘ut [/ '6L7
wuwl G7'39% X 8'T0% IVWHON
(Ul Lg% X L'VE) 009 T1F 889 LIF 000TT‘880LT | 000TI—880L1— “ut g/wut 9609
wur 084 X #'$88 TIVWHON
(Ut 9¥e X9'9%) ZSILIF ¥8LECF S0LT‘¥81€2 | 2SOLI— P8IEG— urgg/wux 16 | (eded [[oy)
ww 9288 X 36811 TVYNUON 998G L «x+
(X 49X sIXe-X sIX8-X 1zd*ed A1d*1d az1§ /odL], aadeq a0ld dH
Baaxy sumoid J0/pue s3un)eg
wmwxey aduey sumoid sjutod 3ur[eds ymeje( youms reaondg

(penutjuo)) suUoNDIOYT Zd I d Hnojfa(q puv svauy Funiold

12 The Plotter Coordinate System



Power-up Initialization

Upon application of power, each plotter performs an initialization cycle to
set certain plotting conditions to predefined default values. These default
values differ from plotter to plotter, and some functions are not imple-
mented on all plotters. The functions established by each plotter are
shown in the following Power-up Default Conditions table.

Power-up Default Conditions

Equivalent
Function Condition Instruction | Exceptions
Plotting mode Absolute PA; 1
Pen state Up(off) PU; None
Automatic pen functions On AP; 2
Pen velocity Machine dependent VS; 3
Adaptive pen velocity Off VN; 4
Scaling points (P1,P2) Machine dependent IP; 5
Scaling User-unit scaling off SC; 6
Input window Mechanical limits IwW; "8
Chord angle/tolerance 5 degrees CT; 9
Symbol mode Off SM; None
Digitize clear On DC; 10
Tick length tp and tn= 0.5% of |P2x — P1x]| for Y-tick | TL; 1
and 0.5% of | P2y — P1y| for X-tick
Line type and pattern length | Solid line; 4% of distance from P1 to P2 LT; None
Mask value 223,0,0 IM; 12
Label origin Current pen position — None
Label direction Horizontal DR1,0 13
Character size Relative: width = 0.75% of |P2x — P1x| SR; 1,14
height = 1.5% of |P2y — P1y|
Character slant 0 degrees SLO; None
Extra space No extra space ES0,0; 15
Select character set Standard SS; None
Standard set Set 0 CS0; None
Alternate set Set 0 CAO0; None
Character chord 5 degrees CC; 15
Label buffer Cleared BL ETX 15
Label terminator ETX (decimal code 3) DT; 16

L Applicable only to 7080, 7470, 7475, 7550, 7580, 7585, and 7586.

2Not implemented on 7090, 7225, 7240, 7245, 7470, and 7475.

3Velocity = 75 cm/s on 7090; 25 cm/s on 7225 (17601, 17603, 17604); 24 cm/s on 7240 and 7245; 36 cm/s on 7220 and 9872; and
38.1 cm/s on 7470 and 7475. On 7550, 7680, 7586, and 7586, default speeds for fiber-tip, roller-ball, and drafting pen carousels
are 50, 60, and 15 cm/s, respectively. Transparency pen carousels on the 7650 default at 10 cm/s.

4Applicable only to 7220 and 9872.

5Refer to table of Plotting Areas and Default P1,P2 Locations.

50n 7240 and 7245, scaling is implemented only when 9872/SCALED switch is set to SCALED (moves default to millimetres).

"On 7090, limits are soft-clip limits that depend on setting of 1ISO/ANSI switch and front-panel toggle. On 7470, mechanical limits
depend on setting of US/A4 switch. On 7475, mechanical limits depend on settings of the US/MET and A4/A3 switches. On 7550,
mechanical limits depend on paper size. On 7580, 7685, and7686, mechanical limits depend on paper size and position of
EXPAND/NORMAL switch. Refer to table of Plotting Areas and Default P1,P2 Locations.

80n 7240 and 7245, input window is: X1,Y1=— infinity, — 39800

X2,Y2=+ infinity, 51 000
9Not implemented on 7090, 7225 (17601,17603), 9872, or 7470 with HP-IB or HP-IL.

10Not implemented on 7090.

110n 7090, 7470, and 7475, algebraic P1,P2 distances are used.

120n 7240 and 7245, IM; defaults to 255 and 255,0,0, respectively. Note also that only the first mask value is applicable for plotters
with an RS-232-C interface.

130n 7580, 7585, and 7586, label direction is relative (DR1,0) in EMULATE or absolute (DI12,0) in NORMAL.

140n 7580, 7585, and 7586, character size defaults to relative in EMULATE or absolute in NORMAL. In either case, characters are 0.285
cm wide by 0.375 cm high.

15Applicable only to 7560, 7580, 7585, and 7586.

16DT instruction not implemented on 7225 (17601) and 9872.
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Power-up Default Conditions (Continued)

Equivalent
Function Condition Instruction | Exceptions

Fill type, spacing, and angle | ® Type 1, solid bidirectional fill FT,; 17

e 1% of distance between P1 and P2

® ( degrees
Pen Thickness 0.3 mm (fill spacing for solid fill) PT; 17
Rotation 0 degrees (default orientation) RO; 18
User-defined fill type Solid bidirectional fill UF; 19
Character selection mode HP 7-bit mode CM; 19
Polygon mode Polygon buffer cleared PMO;PM2 19
Downloadable character Cleared DL; 19

buffer

17Apphcable only to 7475, 7550, 7580B, and 7585B (serial prefix number 2402 and higher), and 7586.
Apphcable only to 7090, 7475, 7550, 7580 7585, and 7586.

19Applicable only to 7550, 7580B and 75858 (senal prefix number 2402 and higher), and 7586.
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HP-GL Syntax

In all cases, an HP-GL instruction is a two-letter mnemonic, which may
be upper- or lowercase. The mnemonic suggests the instruction’s function;
for instance, PA is the mnemonic for the plot absolute instruction and LB
is the mnemonic for the label instruction. An HP-GL instruction is defined
as a mnemonic followed by its parameter field, if any, and a terminator.

If multiple parameters follow the mnemonic, they must be delimited from
each other by a required separator. Optional separators may also be used
before, after, and between the mnemonic and before the terminator as
shown below. Separators and terminators that are recognized by each
plotter are listed in the table entitled HP-GL Separators and Terminators.

INSTRUCTION
INSTRUCTION PARAMETER FIELD
MNEMONIC (AS REQUIRED) (AS REQUIRED)

1 | |

Sep X Sep X Sep Parameter Sep Parameter Sep Terminator
[ I . . 1

OPTIONAL SEPARATOR REQUIRED SEPARATOR

Each parameter in the parameter field must comply with one of three
format types; integer, decimal, or character. The parameter format type as
well as the numerical ranges of integers and decimals varies from plotter
to plotter. Numerical ranges for each plotter are listed in the table entitled
Parameter Formats and Ranges. Parameter format types required by
each HP-GL instruction are given in the definition column of the table
entitled HP-GL Instruction Set.

Computer®

. Museum 4
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HP-GL Separators and Terminators

Required Required Terminator!
Parameter Optional
HP Plotter Separator Separators HP-I1B RS-232-C HP-IL
7090A One or more Zero or more ; or LF or the — —_
commas and/ | commas and/ | next
or spaces, or a | or spaces mnemonic
+ or — sign
which may be
preceded by
commas or
spaces
7220A,C,S,T One or more Zero or more — ; only —
commas and/ | commas and/
or spaces or spaces
72256A,B/17601A One comma Spaces are ; OF LF — —
ignored
7225A,B/17603A One or more Zero or more — ; only —
7225A,B/17604A commas and/ | commas and/
or spaces or spaces
7240A One comma Spaces are — ; only —
ignored
7245A B One comma Spaces are ; OF LF — —
ignored
7470A One or more Zero or more ; Or LF or any ; Or non- ; Or LF Oor any
commas and/ | commas and/ | numeric or numetric or nonnumeric
or spaces, or a | or spaces nonalpha- nonalpha- or nonalpha-
+ or — sign betic charac- betic charac- betic charac-
which may be ters such as ters such as ters such as
preceded by $or#, or $or#, or $or#, or
commas or the next the next the next
spaces mnemonic mnemonic mnemonic
7475A One or more Zero or more ; or LF or the ; or the next —
commas and/ | commas and/ | next mnemonic
or spaces, or a | or spaces mnemonic
+ or— sign
which may be
preceded by
commas or
spaces
7550A One or more | Zero or more | ;orLFor - or the next -
commas and/ | commas and/ | the next mnemonic
or spaces or spaces mnemonic
7580A,B/ One or more Zero or more ; OF LF Or ; or the next —
7585A B/7586B commas and/ | commas and/ | the next mnemonic
or spaces or spaces mnemonic
9872A,B,C,S,T One comma Spaces are ; OF LF — —
ignored

In all cases, the control character ETX (ASCII decimal equivalent 3) is the default terminator for HP-GL instructions LB and BL. (The
terminator may be redefined by the DT instruction on some plotters.)
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The format table below is for summary purposes only. Refer to specific
HP-GL instructions for exact parameter ranges.

Parameter Formats and Ranges

Integer (i) Decimal (d)
HP Plotter Not Scaled Scaled* Not Scaled Scaled*

7090A —32 768 to +32 767 | —32 768 to +32 767 | —128.0000 to —128.0000 to

(Decimal fraction (Decimal fraction +127.9999 +127.9999

truncated) truncated) (Decimal fraction Decimal fraction

optional) optional)

7220A,C,S, T +32767 (Decimal +16 383 (Decimal +127.999 (Decimal +127.999 (Decimal

fraction truncated) | fraction truncated) | fraction optional) fraction optional)
7225A,B/ +32767 (Decimal +32 767 (Decimal +127.999 (Decimal | £127.999 (Decimal
17601A produces an error) produces an error) fraction optional) fraction optional)
7225A,B/ +32767 (Decimal +32767 (Decimal +127.999 (Decimal | +£127.999 (Decimal
17603A produces an error) produces an error) fraction optional) fraction optional)
7225A,B/ +32767 (Decimal +32767 (Decimal +127.999 (Decimal +127.999 (Decimal
17604A fraction truncated) | fraction truncated) | fraction optional) fraction optional)
7240A +1 X< 10%%° (Decimal | +1X 10=% (Decimal | 1 X 10¢% (Decimal | £1 X 10#% (Decimal
7245A,B fraction optional) fraction optional) fraction optional) fraction optional)
7470A/ —32 768 to+32767 —32768.0000 to —128.0000 to —32768.0000 to
7T475A (Decimal fraction +32767.9999 +127.999 (Decimal | +32767.9999

discarded; integer (Decimal fraction fraction optional) (Decimal fraction

portion unchanged | optional) optional)

if number is

positive, but is

increased to next

more negative

integer if number is

negative)
7550A —28 {0 +228—1 —2 0 +28— 1 —28 0 +28— 1 —28t0 +28—1

(Decimal fraction (Decimal fraction (Decimal fraction (Decimal fraction

rounded) rounded) optional) optional)
7580A,B/ —2% to +2%6—1 —2%t0 +2%—1 —2% to +22%6—1 —2% to +2%—1
7585A,B/ (Decimal fraction (Decimal fraction (Decimal fraction (Decimal fraction
7586B rounded) rounded) optional) optional)
9872A,B,C,S,T | £32767 (Decimal +16 383 (Decimal +127.999 (Decimal +127.999 (Decimal

produces an error) produces an error) fraction optional) fraction optional)

*A scaled format is used only when user-unit scaling is active. This format applies to all HP-GL instruction parameters that are
interpreted as user units.
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HP-GL Instructions

Below is a list of HP-GL instructions common to the 7470A, 7475A,
7550A, and 758XB plotters.

CA IN 00 SL

Cp IP opP SM
CS Iw 0s SP

DC LB oW SR
DF LT PA SS

DI OA PD TL
DP oC PR UC
DR OD PU VS
DT OE SA XT
EC OF SC YT
IM Ol SI

The table beginning on the following page contains a comprehensive
review of HP-GL. The table is divided into four sections that pertain to the
interfacing capability of each plotter.

Plotters listed in the first section of the table can function on either the
HP-IB or RS-232-C interface. The 7470A, 7475A, and 758XA have a
single interface that is specified as an option (001 for RS-232-C and 002 for
HP-IB). The 7550A and 758XB have dual interface capability.
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Plotter ASCII Code Definitions in Character Sets

The reaction of all plotters to nonprinting ASCII control characters
(decimal equivalents 0 through 32 and 127) are listed in the table entitled
Plotter Reaction to ASCII Control Characters.

Plotter Reaction to

Decimal ASCII ASCII Control Characters
Value Character Reaction in All Sets
0 NULL 1No Operation (NOP)
1 SOH INOP
2 STX INOP
3 ETX End Label Instruction (Default)
4 ETO INOP
5 ENQ INOP
6 ACK INOP
7 BEL NOP
8 BS Backspace
9 HT ZNOP
10 LF Line Feed
11 vT Inverse Line Feed
12 FF NOP
13 CR Carriage Return
14 SO Select Alternate Character Set
15 SI Select Standard Character Set
16 DLE INOP
17 DC1 NOP
18 DC2 NOP
19 DC3 NOP
20 DC4 NOP
21 NAK INOP
22 SYN INOP
23 ETB INOP
24 CAN INOP
25 EM INOP
26 SUB INOP
27 ESC INOP
28 FS INOP
29 GS INOP
30 RS INOP
31 Us INOP
32 Sp Space
127 DEL LINOP
142 SS2 4Single Shift to Slot G2
(ISO 8-Bit Mode Only)
143 SS3 4Single Shift to Slot G3
(ISO 8-Bit Mode Only)

1On all 9872 models, error 4 is generated.

20n 74'75A and 7550A plotters, and on 758X plotters with serial prefix number 2402 and
higher, decimal 9 generates 1/2 backspace (HT, horizontal tab).

30n 74770A plotters, decimal 127 causes the L symbol to be drawn.

4Imgl}(:§nﬁnted only on 7550A plotters and on 758X plotters with serial prefix number 2402
and higher.
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minor cosmetic differences, such as a slash through the numerai zero,
these five character sets are identical from plotter to plotter. In addition,
each character set has identical upper- and lowercase alphabetic charac-
ters and identical numerals. They differ only in certain symbols and
punctuation marks that are unique to a particular language.

At any time, the plotter can label using either the standard character set
or the alternate character set. When default conditions are established, all
plotters automatically set both the standard and alternate sets to the
ANSI ASCII character set (set 0). The standard character set and the
symbols which vary from set to set are shown next for each plotter.

NOTE: The plotters will perform an automatic backspace before drawing
any of the shaded symbols. Therefore, when an accented letter is required,
the letter should be entered first, followed by the accent. o

7090A CHARACTER SET O
P "#$UR T O *+, —. /0123456789: ; <=>7@
ABCOEFGHI JKLMNOPARSTUVWXYZ N1~ _°
abcdefghi jklmnopgrstuvwxyz 4 >~

Decimal
Value Set O Set 1 Set 2 | Set 3 Set 4
35 # # £ £ d
38 ’ ' e ’ i
g1 L L C @ C
82 N\ T ¢ E i
83 ] ] ] @ ]
94 . T »
85 _ - . .
95 . . B
123 { n = g
124 ! | . i’
126 ~
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CHARACTER SET O

P "#$%8° () %+, —./0123456788: ; <=>7
@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\] ™ _
“abcdefghijklmnoparstuvwxyz {| }~

Decimal
Value

St 0

Standard
ASCII

Set 1

9825
ASCII

Set 2

French/German
ASCII

Set

Scandinavian
ASCII

Set 4

Spanish/Latin
American ASCII

35
38
91
92
83
S4
85
96
123
124
125
126

£

]

%)
k
2

‘abcdef g hi i klmnopgrstuvwxyzi{i}

CHARACTER SET B
PUASIR Oy ew - /B123456788:; <=>7
@ABCOEFGHIJKLMNOPQRSTUVWXYZIN] ™ _

~

Decimal
Value

Set B

Std
ASCII

Set |

9825
ASCII

Set ¢

French/German
ASCII

Set 3

Scandinavian
ASCII

Set 4

Spanish/Latin
American ASCII

- [ T

T T

f
)
f
°
2

7220A,C,S,T and 9872A B,C,S,T

7225A,B (17601A, 17603A, 17604A)
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7240A and 7245A,B

CHARACTER SET P
#8228 () v+ -, /DB123456789:; <=>7
BABCOEFGHIJKLMNOPQRSTUVWXYZIN] ™ _
‘abcdefghijkImnopqrstuvwxyz{: } -

Decimal Set B Set | Set ¢ Set 3 Set 4
v | gt | | | s e
35 # # ¥ ) ¢
3g ¢ ' v ] # ;
91 [ [ 2 [
g2 \ G F i
93 ] 1 ) 1
94 ’ * e
g5 _ L '
gﬁ ‘ Il\
123 { m :
124 ! F
125 } ~ *
126 - ' .

The 7240 and 7245 plotters have nine additional internal dot matrix
character sets. Below is the standard ASCII dot matrix set (set 20),
followed by the symbols in the dot matrix character sets that change from
set to set. Automatic backspacing is not performed on these symbols.

CHARACTER SET 20

[ A 2 C)»+ , -, /0123456789 :; <=>2

@ ABCDEFGHI JKLMNOPQRSTUVHWXY ZIL \NT*™_

*abcdefghi1jklmnopgrstuvwxyz{{]}~8

Set_ 20 Set 21 Set 22 Set 23 Set 24 Set 25 Set 26 Set 27

Decimal
Swedish/ | Danish/
Value Std 9825 French German Finnish {Norwegian| Spanish | British

ASCIT ASCI1 ASCILL ASCI1 ASCII ASCII ASCI1 ASCIT
35 - » » £ - - »~ £
36 E 3 3 + E TE 3 E +
64 @ @ & 8 E @ @ @
91 t t e a A £ i €
az AN Ky c o o a (5] AN
83 1 3 8 (&) A (=) & ]
94 ~ -~ -~ ~ ~ & -~ T
96 ~ ~ ~ ~ - ~ ~ ~
123 < o (=3 =1 =1 E -3 < <
124 H 1 0 [= [= 2 T H
é t a a } }
126 ~ = h <3 — i ~ ~
127 E 4 — E E 8 E E nn

The Roman Extension ASCII dot matrix set (set 28) is shown next. The
shaded characters highlight the differences between this set and set 20
shown above.

CHARACTER SET 28

32
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CHARACTER SET O

7470A

| "#$ZR O =+, —, /0123456783: ; <=>7@
ABCDEFGHIJKLMNOPQRSTUVWXYZ [\]1 "~ _°
abcdnghiJklmnopqrstuvwxyz{I}“F

Decimal
Value

Set {

Standard
ASCIT

Set |

9825
Set

Set 2

French/German

Set 3

Scandinavian SpmAish/Latin

Set 4

merican

33
39
91
92
93
94
93
96
123
124
125
126

#

7

(
\
]

T~ T

£

A

(

—0

"r&f@ﬁﬁ@

£

Computer )
Museun - 4
O3 o

CHARACTER SET O

I "#$%8° () ¥+, —./0123456789: ; <=>78
ABCDEFGHIJKLMNOPQRSTUVWXYZ [\] " _°
abcdefghijklmnoparstuvwxyz {| }~

Refer to the 7470A chart for the shaded symbols associated with auto-
matic backspacing. These symbols are the same on the 7470A and
7475A plotters.

The 7475A plotter has 19 internal character sets. In addition to the
standard five sets, the 7475A plotter also contains the following:

JIS ASCII
Roman Extensions
Katakana
ISO IRV (International
Reference Version)
ISO Swedish

ISO Swedish for Names
ISO Norwegian,
Version 1

Set 6
Set 7
Set 8
Set 9

Set 30
Set 31
Set 32

Set 33
Set 34
Set 35
Set 36
Set 37
Set 38
Set 39

ISO German
ISO French
ISO British
ISO Italian

ISO Spanish
ISO Portuguese
ISO Norwegian,
Version 2

Except for minor cosmetic differences, these sets are the same as the cor-
responding sets pictured in the ASCII Code Definitions in Character Sets
table beginning on page 37.
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7550A/7580A,B/7585A,B/7586B

Fixed-Space Font

Variable-Space Font

The 7550A and all 758X plotters have the capability of labeling with
character sets in each of two character fonts: fixed-space vector font or
variable-space arc font. Characters in a fixed-space font all occupy an
equal horizontal space (0.67 of a CP cell) and are always drawn using a
fixed number of vectors.

Characters in a variable-space font are proportionately spaced; that is, the
amount of space between any two characters depends on the characters
used. These “arc” characters also have a contour smoothness that is
programmable.

The following diagrams show each font’s characters in relation to a
character plot (CP) cell.

CP CELLS
1 SPACE= 15X
CHARACTER WIDTH
/_%
N
1LINE=2X
UPPERCASE
' CHARACTER
UPPERCASE HEIGHT
CHARACTER —l
HEIGHT
\ s |
CHARACTER ——
ORIGIN”~ CHARACTER
WIDTH
(FIXED) SUBSEQUENT
CHARACTER
ORIGINS
CP CELLS AVERAGE CP CELL
FOR THIS FONT
1 SPACE IS VARIABLE
—r—
3 '
1LINE=2X
! UPPERCASE
CHARACTER
UPPERCASE HEIGHT
CHARACTER
HEIGHT
o \
CHARACTER N— —
ORIGIN" CHARACTER CHARACTER 1 SPACE=15X
WIDTH ORIGIN AVERAGE
(VARIES) SUBSEQUENT CHARACTER WIDTH
CHARACTER FOR THIS FONT
ORIGINS

All new 758XB plotters (serial prefix number 2402 and above) contain a
third font which combines features of the two fonts described above. It is
a fixed-space font that contains arc-drawn characters with programmable
contour smoothness. In addition, these plotters contain a drafting set and
a user-definable downloadable set.
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The following table indicates the character sets available on each of the
three fonts. The character sets on the same line (such as 0, 10, and 20)
have the same characters for each decimal code. These sets are illustrated
on the next page.

Character Sets
7550A /7586B *7580B /*7585B /
*7580A,B/*7585A B 7586B ISO
Character Set Registration
Fixed-Space | Variable-Space Fixed-Space Number
Vector Font Arc Font Arc Font

0 10 20 ANSI ASCII 006

1 11 21 HP 9825 HPL Character Set —

2 12 22 French/German —

3 13 23 Scandinavian —

4 14 24 Spanish/Latin American —

5 15 25 Special Symbols —

6 16 26 JIS ASCII 014

7 17 27 Roman Extensions —

8 18 28 Katakana 013

9 19 29 ISO IRV (International 002

Reference Version)

30 40 50 ISO Swedish 010
31 41 51 ISO Swedish for Names 011
32 42 52 ISO Norwegian Version 1 060
33 43 53 ISO German 021
34 44 54 ISO French 025
35 45 55 ISO British 004
36 46 56 ISO Italian 015
37 47 57 ISO Spanish 017
38 48 58 ISO Portuguese 016
39 49 59 ISO Norwegian Version 2 061

**99 — — Drafting —

-1 —_ — Downloadable (user-defined) —

*All 7580A/7585A plotters and 7580B/7585B plotters with serial prefix number 2309, 2331, 2334, and 2335 contain only character
sets 0-5 and 10-15. 758X B plotters with serial prefix number 2402 and higher contain all character sets on all three fonts.

**Not implemented on the 7550A.
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Fixed-Space Vector Font

Variable-Space Arc Font

Fixed-Space Arc Font
(Implemented only on 7568XB
plotters with serial prefix
number 2402 and above,)

Character sets 0, 10, and 20 from the three respective fonts are shown
below. The difference in the total space required to plot the sets empha-
sizes the difference between fixed-space fonts and variable-space fonts.

CHARACTER SET O
| "#$%8° () ¥+, —./0123456789; ; <=>7@
ABCDEFGHIJUKLMNOPQRSTUVWXYZ [\] "
abcdefghijklmnopgrstuvwxyz { |}~

CHARACTER SET 10
I"#$%8&'0%+,—./0123456789:;;<=>7@
ABCDEFGHIJKLMNOPQRSTUVWXYZN\])"_*
abcdefghijkimnoparstuvwxyz{l}~

CHARACTER SET 20
I"#$%& " ()*+,-./0123456789: ;<=>70
ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]~_"
abcdefghijklmnopqrstuvwxyz{|}~

The table beginning on the following page shows all the character sets.
Each of the shaded symbols is automatically backspaced one character
before it is drawn.

The special centered symbols in character sets 5, 15, and 25 (ASCII
decimal codes 65 through 79) are designed for use in symbol mode with
the SM instruction. When used in a label instruction, spacing will be
irregular and may produce undesirable results.
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ASCII Code Definitions
in Character Sels —
Fixed-Space Vector Font

SET
2 3 45 6 7 8 9 30313233343536373839899
# # # # # £ £ £ £ # # ¢
T H3$ S S S E S S

r
J

E
E

1

# # £ £ o # #
$ $ %5 % 3% F %

0

ot
o€

(]
o

of

o€

VALUE
33
34
35
36

DECIMAL

?

e § § § § @

§ =

@
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&§ &§ &§ &§ &8 &§ &§ &8 & & & &
w /S S S
0O 00 0 0 0 0 0 O0O0 O0 o0
7 33 333333333 3
N 6 6 6 6 66 66 6 6 6 6
r 77 7 7 7 7 7 7 7 7 7 7
) 8 8 8 8 8 8 8 8 8 8 8 8
< £ £ £ £ £ < K <« <« < <
@

4 4 4 4 4 4 4 C I 4 4 4 4 4 4 4 4 4 4 4 4

1 22 2 22 22 22222
5 555555 ¢ 455555555555 5

I % X X X X % X ¥ %X ¥ %
A + + + + 4+ + + + + + + o+

V2?7?2222 27?22 27

U
A

m

N
A

9 939 39999 ¢, 7y 9 9933933 93 9 9 9 9 g9
> > > > > > > f£ P> > > > > > > > > > > >
a

¥ O¥ X %X X X %
+ + + + + + +
/S S S S S S £
0O 0O 0O O 0 0 0O
e 2 2 2 2 2 2
3 3 3 3 3 3 3
6 6 6 6 6 6 6
7 7 7 7 7 7 7
8 8 8 8 8 8 8
< < < < < < < ¥
P 7?2 7 ¢
@ B @ B @ B @

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
87
58
359
60
61
62
63
64




I

PPPPPPPPPPPP
L3 0008060408488 0a06aQa
WWWWWWNWWWWWW
X X X X X X X X X X X X
LY YY Y Y Y YYYYVYY

RRRRRRRB ARRRRRRBRRABRRRRARR

N NNNNNINNNNNNN
S §SS§SS6§56S £t §&§5S8S5§S5S S5 S5 S5 S8 S5 S S

ccccccccceccceoc
P DDDDDDDIDODODDD
} EEEEEETETETEEEE
FFFFFFFFFTFTFF
2 66 6666G6GGGGG G
JJJJJJJJJIJJJ

SET
01 2 3 45 6 7 8 9 30313233343536373833989

1 vuuvuuyvuuyvuuvuuyvuuyuuuu

E K K KK KKK K K K K K
L L L L L g L& 727 LLLLLLLLLLLL
vV VVVVVVg 3VVVVVVVVVV VY

£ HHHHHHHHMHHHH
MMMMMg M&ANMMMMMMMMMMMM

FAAAAAAAAAAAA
Y B B B B BBBB BB B B
T
J 1 1 I I 171111 1ITI
N
i

Ouu ¥y 0000000 O0O0O0O00O0
2

z

a

z

e

s

u

N

a

é
6
a
6
e
a]
1
1
1

u

~

A
C
D
E
F
G
H
I
J
K
N 0
=)
Q

T T T T T TTAPTITTTITITTTTITTITTITT

A A A A AqQ
B BBBIBSe B
CCCCC,
DDDDOD,.

E E E E E ¢
FFFF F o

G G G G G 4
HHHHHx

I I 111+

J J J J Jy

K K K K K

N N N N N

0 0 0 0 0 4
PPPPFP

Q@ 0 Q0 Q
Uuuuuuu
W WWWWWW2
X X X X X X X A
Y Y Y Y Y Y Y

—1 <t O 0 < | .

1 <€ 0 < [

—J T J < | .
—— O W ¢ [
1 — -~ — < .
1 - O W < | -
—— < 0O D <« | .
] € 8 < « | -
/<< 0 < O | W
] < Qe < | .
] = 7 —~ < | .
TS a N e

VALUE
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

DECIMAL

Fixed-Space Vector Font (Continued)

ASCII Code Definitions
in Character Sets —
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in Character Sets —

ASCII Code Definitions
Fixed-Space Vector Font (Continued)

Slm o UD @+ DL - SN Xx ~ EC O Q0T C 04+ I > 2 X >N 3o 8§ 2
mﬁwabcdefgh1.]k1mnoDQPstuvwxv,z~aC~o°
%abcdefgh1.Jk1mnoDQP5tuvwxv,z~aC~o

S|P 0 0D o+ O~ ¥~ ECO0OQO0CCO L I3 >F X >N L O
@lo o Do+ OCc - ~¥ ~ ECOQOCC®L I >FT X >NMOO W
%abcdefgh1,Jk1mDODQPstuvwxv,2{l}_
MabcdefghllklmHODQPstuvwxv,zé\u\e

P]lo o oo o+ o~ ~x¥x~E COQOTC®H I >3F X >N@0 D @
%abcdefghilklmDODQPstuvwxv,zaz.a_
Ml e oD o o m ¥4 ECO0OQO0CC® L I >3FT X >NOOMD
%abcdefghiJklmnoDQPstuvwxv,zna"O.a_
—o]lo 0 00D U OCc @ mw XX " E COQOTC® £ 3 > X >N _ |
? o

™~ W QO MO O WO W D > > L oA | ¢ ~iv ® o ¥ 0O A H
olo 0 0 0D 0o v+ O @ m~ ¥ « E C OQ OTC O £ I > I X >N _
ulc n u > W a2 M AN+ QE W HH e DS ok D>

<loo oo o+ oc W~ ¥~ E Cc 0OQOCcC® £ 3 > X X >N

m|lom 0 00O O+ OB A ~X¥Y 4 E C O0QTC® P I > F X > N

lo o oo o o m XY 4 E C 0O OTC ® £ I > X >N
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