June 8, 1981

Dear PPC Member,

I have enclosed information on assembly programming the HP-41C/V because

you have shown interest in this subject. The four page write up of what has
been accomplished to date was prepared for a Chicago Chapter meeting I at-
tended while visiting the CES show May 31 thru June 3. The four pages of ROM
zero listing is only the first of such listings to be pasted up.

Jim De Arras has made a major break through by designing and building an EPROM
box and computer interface to his HP-41C. The ROM listing was made using his
"DUMP" program modified to add the CHR - character - column. The choice of
what character to "match up" with a given eight bit byte was made based on

the work of Tom Cadwallader, Charles Close, Robert Groom, and John McGechee.
The "look up" table was based on the table found on page 57 of "PPC Technical
Notes", VIN6, February 1981.

This material is being sent to you so you can study it and add to the body of
knowledge that presently exists in the heads of a few users. Let's start a
series of articles for the June issue of PPC CJ.

ROM addressing is organized as four nibbles with the first nibble determing
a specific ROM (15 ROM's maximum?). Table 1 shows this.

TABLE 1.
0 - Internal ROM 8 - lower 4K of PORT 1.
1 - Internal ROM 9 - upper 4k of PORT 1.
2 - Internal ROM 10 - lower 4K of PORT 2.
3 - Not scanned??? 11 - upper 4K of PORT 2.
4 - Service Module 12 - lower 4K of PORT 3.
5 - Future ROM? 13 - upper 4K of PORT 3.
6 - 82143A Printer 14 - Tower 4K of PORT 4.
7 - Future ROM? 15 - upper 4K of PORT 4.

Each 4K runs from NOOO thru NFFF where the first nibble is as described in table
1. The second nibble may be thought of as being a "page" of memory. Each ROM
is composed of 16 pages of 256 words. ROM words are not bytes because they are
10 BITS each. The DTA (Data) at each address is ten bits. The first HEX
character is the first two bits and wheather the following byte(s) is treated

as 41 language or Assembly Language. For this reason the left character of the
DTA column only runs from 0 to 3.

Read ROM contents from bottom up. When I get more time I will paste up other
ROM's and will send you a copy if you send a SASE marked "Send ROM listings".

Let's get these details on paper.
.’a
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Miereeode Assembly Language Programming the 41C

The HP-41C/V is a microprocessor based computational device that

uses three, 4K ROM's to make it a programmable scientific calculator.
The "memory" of the 41C/V consists of five, 16 register RAM's that
provide operating scratch registers (status registers) and program
memory. The interested reader may refer to the Hewlett-Packard
Journal, March 1980 issue for additional technical details.

The discovery of techniques to recall from and store into the 41C/V
system scratch registers has led to a level of programming called
Synthetic Programming. Synthetic Programming is the use of instructions
that are not normally keyable from the 41C/V keyboard. These
instructions are synthesized in memory and were not designed to be
executed. Al1 the effort to date has been in exploring the 41C/V

on a systems level using synthetic programming. The 41C/V
microprocessor, however, executes an instruction set of its own.

The synthetic instructions discovered to date are part of the

higher level natural "RPN" language. The microprocessor instruction
set is a much simpler lower level language.

The ROM's that contain the alogrithms that compute the sin of an
angle, for example, are not programmed in the 41C/V natural language.
The user keys in "SIN" in his program, but the microprocessor computes
the sin using what is often called microcode instructions. Perhaps

a better term to use in describing the programming that is done in

the mainframe ROM's is Assembly Language Programming. Ultimately the
ROM is filled with machine language 1's and 0's. Humans can't think
efficiently in long strings of base 2 numbers and prefer a language
composed of mnemonics. This short discussion will provide a brief
description of recent work being done in Assembly Language Programming
on the HP-41C. This is the last Frontier for the user to cross to
achieve complete understanding of the marvelous box called an

HP-41C/V calculator.

Assembly Language is nothing more than a list of instructions that
are placed into memory and executed by the 41C microprocessor as
such. The roots of assembly language programming is found in techniques
developed by Bill Wickes (3735), Tom Cadwallader (3502), Charles
Close (3878), John MCGechie (3324), and others. It is possible to
write synthetic programs that display the contents of the internal
three ROM's. The analysis and clever speculation of the contents

of these ROM's provided increased understanding of the 41C/V system.
When PPC started designing its own custom ROM the knowledge and un-
derstanding of thesystem that HP provided to build the ROM image came
from 41C ROM decoding. Would HP's software systems that process the
ROM image accept these instructions? What can we do to obtain
maximum use of every ROM word? The answers to these questions are
now well known.
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Once the PPC ROM was completed a new form of ROM attracted our attention.
This ROM was called EPROM or Electrically Programmable Read Only
Memory. EPROM technology is well known and "burning" EPROM'Ss

is almost as easy as getting a flat tire fixed; you just have to

go to the right place. Could an EPROM be connected to the 41C/V?

HP demonstrated that the answer was yes, and it wasn't long before

a PPC member designed and built an EPROM interface using 16 standard
IC's. Hopefully this device, which is often called an EPROM box,
will be demonstrated here today. HP built the first HP-41C/V

EPROM box in a chassis measuring 2.75"x11.25"x9.25" HWD and weighing
3 1bs. 7 oz. American Micro Products is building a much smaller
version and will be offering it to the general public. Estimated
cost of an 8K EPROM BOX with Programmed EPROM's is $300 to PPC
Members (200 pieces ordered). The importance of EPROM is that it
provides a medium for assembly language programming on the HP-41C/V.
The first problem that had to be overcome was the understanding of the
41C/V addressing scheme that told the microprocesssor to read
certain bits as assembly language and not as 41C/V language. The
user community ranging from Australia to the U.S. East Coast is
accepting the challange to discover the microprocessor instruction
set, determine its characteristics and document it so others may
take advantage of this programming mode. When EPROM boxes become
readily available in a few months many users will be able to create
their own 8K programs at a cost of $300 rather than the HP Custom

ROM cost of ¢20,022.00.

The advantages of Assembly Language Programs in EPROM are many.
Here are a few.

1. Lowest cost for low quantities.
2. Easily changed or updated at very low cost.

3. Faster operation. The PPC ROM "NH" routine, for example,
takes 5-7 seconds to decode the X register. A similar
Assembly Language routine executes in % second.

4. Increased memory useage is obtained because the internal
microprocessor scratch registers can be used. The routine
described in 3. above doesn't disturbe the stack, the
synthetic version does.

5. Fewer bytes. The ROM version of "NH" uses 120 bytes, the
EPROM version uses 98 bytes.

6. Increased accuracy is possible because the microprocessor
operates at the bit level and the clever programmer may
take advantage of this.

For many users such as surveyors, Insurance salesmen, and those
involved in data aquisition EPROM offers the ability to place all
thier programs in EPROM and use their 2.2K of RAM for Data. (Using
switched QUAD's up to 16K of Data space is possible). The above is
obviously all the advantages. What are the disadvantages? There
are a few.
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1. HP does not support Assembly Language and has no plans to do so.

2. HP presently will not make custom ROMs from an EPROM image.
There is a slight chance that this may change in the future--
it's really easier for them.

3. Very few users have the skills and background to program
in Assembly Language unless PPC produces the necessary
documentation.

4. The EPROM box is an extra accessory that, although smaller
than the 41C/V printer, is inconvenient to carry around.
It has its own battery which must be recharged, etc.

The number of user community written, debugged, and tested assembly
language routines is less than twenty. This is most remarkable,
however, when you consider that the complexity of the task is

like trying to view a movie on a video disc with a magnifying glass.
Is it possible? Can it be done? What is the future prospects for
PPC members? The answers are Yes, Yes, and unlimited. Here is what
has been accomplished to date.

1. Complete listings of Mainframe ROM's 0, 1, and 2, card reader,
printer, and service module.

2. Obviously from 1. above any HP ROM may be "read", changed,
and transfered to EPROM to meet the needs of the user.

3. 95% of the single word microprocessor instructions have
been identified and explored.

4. A low cost, low power, small size EPROM box is being
designed and may be offered for sale. AMP is expected to
offer their model in a few weeks.

5. The following routines have been run in a prototype

EPROM box.
Label Bytes Remarks

1. X<>ROM 22 Bimary ROM address in X. Returns
10 BITS ROM data to X, Adds 1 to
address in last X.

2. Y<>T 13 Handy stack manipulation.

3. I<>T 13 Handy stack manipulation.

4. Y<>Z 13 Handy stack manipulation.

5. BCD BIN 17 Calls HP's routine. 3D in X
converted From BCD to Binary.

6. RXR 10 Rotate X right 1 digit.

7. RXL 10 Rotate X left 1 digit.

8. X+Y 14 Binary addition of X and VY.
(NNN Add).

9. SXL 10 Shift X left 1 bit, 0 shifted in.

10. NSTO 28 Non Normalized store relative to
RO0O. If negative store is absolute
register.
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11. NRCL 31 (Reg. # in X, data in Y, RCL's
to X, Reg. # in last X). Non
Normalized recall relative to ROO.

12. TP -- PPCROM routine, programmable tone.

13. VP -- PPC ROM routine, variable Pause.

14. NS -- PPC ROM routine, Non-Normalized store.

15. NR -- PPC ROM routine, Non-Normalized
recall.

16. CODE 86 Alpha converted to X as NNN--no
stack change.

17. DECODE 98 X decoded to alpha.

18. GTO ROM 11 Address in X, resumes execution

in ROM assembly language. Will
be improved to address either
41C/V language.

This short report cannot be specific and detailed because the average
user isn't interested, and so far much of the details are in the
heads of half a dozen PPC members who are moving forward too fast to
document. A major report with technical details is planned for the June
issue of the PPC Calculator Journal. What is possible in the future?
What can PPC do to open new applications and solutions to an ever
expanding range of problems for its members? Here is one obvious
idea--A PPC EPROM. As more and better routines and programs are
developed a "never obsolete" EPROM collection could be assembled.
Increased alpha handling capability, an expanded unit management
system and a true programmable size are only a few ideas. New
languages such as BASIC or better, FORTH, is possible. The latter

is natural to the RPN user and Corvallis has shown very little
interest in FORTH. With EPROM the full power of the 41C/V may be
exploited and anything is possible.

Richard Nelson (1)

QUESTION: How many members here today would be interested in
buying an EPROM Box if the cost would be about $200 + $50. The
EPROM's and programming is estimated to be about $100 + $15.
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0090 201
06081 606
9992 285
0003 006
0004 64E
6085 270
8006 6FS
8007 158
8008 798
0089 656
008A 284
9068 308
866C 14C
060D 65
900E 08C
#90F 848
8918 84
ee11 03
8812 310
0013 84
8014 270
8015 870
8016 038
0917 0848
8618 OAE
8019 378
901R 83C
9918 206
0901C 0870
091D 189
801E 858
891F 8CE
0620 23(
0021 IR0
0822 38D
8623 908
0024 284
0825 398
0026 276
0027 276

86829 6898
902 AAE
8028 358
002C 2FC
002D 858
982E OF3
802F 199
8039 09
8031 299
8032 0eR
9933 285
8034 896
8935 100
#9835 09E
8037 015
9938 896
89839 68D
8038 896
0038 262
803C 262
093D 3C6
083E 3CA
093F 256
0849 01C
0841 0823
80842 219
0841 098
0044 OAE
0845 258
0046 2FC
8047 858
0848 1E2
8849 018
084A 1E2
o84 137
004C 011
804D 000
BO4E OEE
884F 35C
9050 898
8651 01C
8652 245
0853 082
8054 28C
8955 3R8
8956 284
09857 011
9058 000
6059 380
805R 908
8058 358
995C 18C
995D 3R
905E 083
805F A2
9960 278
0061 998
0862 2C8

8028 219 7
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0063 203
0864 113
8965 0£3
9966 8DE
8967 148
8068 143
8069 208
8064 238
8068 243
806C 248
806D 253
886E 258
896F 28D
9970 882
0871 151
0072 009
0973 2€3
0074 18E
8975 21C
0976 350
8077 216
0078 285
8979 623
8978 A11
9878 86C
887C RE
987D 10E
907E 893
807F 3C¢
8680 083
8681 670
0082 1FR
8683 170
0684 200
9085 833
9686 0F8
9097 988
8088 19
9089 361
068A 050
8688 OF8
808C 365
868D 650
088E 3C4
008F OF8
8899 07C
09891 138
09892 014
89893 27¢
0994 330
9995 850
9996 18C
09097 1E9
0998 3C8
99899 3CC
0898 IF7
0098 130
899C 9063
809D 3C8
809 3CC
909F 266
00A0 3EB
00R1 JEO
00A2 305
003 088
00A4 84F
88R5 8RS
86A6 850
09R7 BFO
00A8 0D4
0009 84F
80AR BAS
99AB 650
99AC D4
00AD 03F
90AE RS
88RF 0F0
8089 OEE
0081 1C8
0082 04
0083 059
9084 OAE
9085 388
0086 17C
0087 358
8088 ORE
0089 28C
0084 387
8088 14C
008C 133
808D 144
98BE 398
808F 13C
800 A8
08C1 183
802 385
86C3 18C
00C4 184
88CS 163
08C6 24C

#8C7 261

“ameowe

FO®MANCT S EO DO NN RO O

T TOoOaw -

s TR ®T TN T MT A ATNAQATTANAIS T o8 17TX® <% 9T ~T®O®e 4@« TAT® IT o T

e O BAANO ~ AN

HP-41C
00Ce 800 @ 012D 1E0
009 143 ¢ 012€ 198
00CA 013 S B12F 266
00CB 000 ¢ 0130 328
88CC 0RS 2 0131 e1C
#8CD 650 8132 279
06CE OEE £ 0133 038
00CF 8D4 d 9134 118
0900 803 ¢ 8135 22¢
0001 388 8 8136 328
0902 17C » 0137 18C
8803 358 0138 338
09D4 28C L 8139 8€B
89005 333 3 8138 133
0006 843 0138 388
0607 180 @ 813C 398
0008 178 + 9130 3A8
0009 3e0 + 813€ 30
89DA 8RS 2 013F 989
808 050 0140 083
06DC OEE I 0141 083
800D 8D4 d 0142 063
80DE 033 3 0143 6843
860F 388 8 0144 023
008 17C » 0145 039
0E1 258 T 0146 37C
00E2 28C L 0147 083
09E3 203 ¢ 0148 038
00E4 078 T 0149 8FC
00ES 8A8  ( 814 068
0066 04E 8148 038
BOE7 278 F 014C 13C
06€8 038 8 914D 853
B0E9 063 814€ 038
O0ER OF8 I 814F 17C
90EB 128 ( 0150 038
O0EC OEE I 0151 038
00ED OE8 T 0152 87¢C
O0EE IBS 5 8153 823
O0EF 1BC ¢ 0154 838
00F0 188 H 9155 108
00F1 260 + 8156 23C
89F2 0RO 8157 38C
80F3 O4E C 0158 018
00F4 270 + 8159 3R
89FS5 388 8 @15 18C
00F6 358 T 0158 130
00F7 168 + 015C 006
00F8 843 ¢ 015D 270
00F9 14C » Q15E oFC
00FR 037 7 815F 1E0
06FB 148 I 8168 248
00FC 0ED ¢ 2161 171
09FD 084 D 0162 01C
BOFE 171 o 0163 08C
80FF 81C 8164 O7F
0188 26C v 8165 8eC
8101 81F 8166 #27
0102 20C L 0167 189
0103 018 ( 0168 814
0104 391 0 8169 853
0185 09C @16a 28C
8186 20C v 8168 828
0107 198 [ 916C 104
0108 3CC » 016D 841
0189 0A3 4 016E 080
a10R 220 016F 823
0168 83C ¢ 8170 6F8
010C 856 o 8171 899
010D 186 F 0172 #2C
Q16E 130 0 0173 24C
Q16F 018 X 0174 83F
0118 366 ¢ 8175 1308
811y 321 ! 0176 851
0112 846 ¢ 0177 266
9113 130 @ 0178 38
0114 887 G 0179 261
8115 366 ¢ 0178 0900
0116 02F / 0178 844
ez a @ 017C 8ED
8118 #0C L 817D 004
e119 310 1 017E€ 38C
011A 882 B  |@I7F 6C?
0118 3C8 T 0180 09!
011C 3¢C »  |0181 100
8110 83C » 0182 815
OlIE 85A £ |0183 008
O11F 300 + 0184 3CC
0120 170 + 0185 16F
0121 338 8 0186 130
8122 8CC » 0187 908
8123 097 W 0188 399
0124 184 ) 8189 09C
0125 262 b 818a 20C
0126 047 0188 ICF
8127 328 ( 918C 388
0128 270 + 0180 23C
8129 07C » 018E 338
0128 130 9 018F 08¢
0128 014 T 0198 309
2 AFC 8191 81C
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8192 060
0193 000
0194 171
0195 01C
019 268
0197 159
0198 024
9199 139
019R 85C
0198 106
019C 3CC
0199 04F
019 130
019F 08C
0100 381
01A1 09C
8142 1R6
0183 3CB
0104 309
9185 O1E
0106 220
01A7 01C
81A8 1E2
0189 015
1M 032
e1p8 321
O1AC 846
01AD 08!
B1RE 109
O1RF 260
0180 013
8181 008
8182 3CC
9183 03F
0184 130
6185 00A
0186 399
0187 99C
0188 208C
0189 288
018R 388
0188 046
818C 17C
218D 358
01BE 304
91B6F 088
0100 144
01C1 284
91C2 398
91C3 23C
8104 246
81C5 17¢
0106 358
01C7 38
01C8 2C4
0109 378
81CR OEE
01C8 138
81CC 98F
81CD 16E
O1CE 166
0ICF 326
0108 078
0101 06
0102 106
1n3 279
0104 038
0105 2EE
0196 048
107 23
0108 387
0109 05E
010R 2F0
0108 OFC
810C 856
0100 146
O10E 388
010 130
01E0 007
O1E1 278
01E2 399
91E3 09C
Q1E4 051
O1E5 084
01E6 04E
01€7 270
01E8 261
01€9 000
O1ER 3CC
01EB 048
Q1EC 130
O1ED 6C3
O1EE 106
O1EF 220
01F8 83C
81F1 31C
01F2 36
01F3 IFB
O1F4 320
O1F5 388

81F6 18C
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01F7 358
01F8 38C
81F9 3C5
O1FR 802
01FB 384
QIFC 398
O1FD 03C
OIFE 3A8
Q1FF 260

3
6201 058
0202 320
6203 389
0294 OLIE
0205 3C8
8286 3CC
8207 260
8208 046
0209 3F0
826A 279
9208 130
020C 169
8260 106
820€ 378
820F 17C
0218 366
0211 16F
9212 18C
0213 266
0214 270
8215 838
0216 10€
0217 28R
0218 2F
8219 038
821A 28R
0218 36
021C 987
821D 2F9
Q1E 846
@21F 278
8220 388
8221 358
8222 oCC
0223 IR0
0224 338
0225 046
8226 18C
8227 330
8228 266
0229 360
022 8C4
0228 378
822 83C
8220 01¢
022E 042
022F 18
0230 68
0231 08E
0232 260
0233 108
0234 158
9235 079
8236 058
8237 338
9238 238
0239 179
0238 170
0238 178
023C 170
023D 8E0
023 20C
823F 0R0
8240 204
0241 344
8242 184
8243 0C4
0244 244
0245 104
8246 181
0247 078
0248 020
0249 309
824A 01C
0248 261
024C 000
0240 130
024E 3IFF
Q24F 18E
9250 04E
8251 2F
8252 20
8253 320
8254 3F0
0255 0AE
8256 270
8257 ORE
8258 2F0
8259 1R6
825A 308

8258 130
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923C OEF
825D 13C
825E 138
025F OFR
0260 03C
0261 139
0262 BEE
8263 368
8264 858
0265 22E
0266 328
8267 278
6268 04E
8269 09C
026R 318
0268 130
026C 620
826D 3R8
B26E 84E
826F 270
8270 29C
0271 890
8272 319
8273 83C
8274 118
0275 210
0276 308
9277 088
8278 138
0279 086

8278 99C
027C 138
027D 169
927E 106
@27F 378
0280 17C
0281 9R6
8282 13C
0283 368
8284 305
0285 096
0286 10E
0287 20C
9288 O1IF
0289 04C
028R 3A0
0288 338
828C 8CC
028D 843
828E 226
028F 328
8290 18C
0291 338
0292 986
0293 186
8294 3E0
8295 16
8296 868
8297 199
8298 266
8299 328
8298 278
8298 038
829C 37C
929D 31C
029€ 104
029F 01C
0200 84
8201 279
0202 30
0203 262
02p4 328
0283 3E9
0206 219
0207 008
8208 ORE
219 158
920R 21C
8208 058
O2AC 1F6
62RD 28)
O2AE 0BE
02AF 244
0289 1F6
0281 043
0282 248
8283 1F6
0284 028
0285 1F6
0286 360
0287 139
9288 082
8289 856
8284 28C
0288 033
828C 284
8280 011
028E 000
028F 380
0200 008

PAGE 1

027 399.

mITM®AB® AN

®®° T~

T XETMA TAMETE TITAa® S <NMB®T~TVVE BTO ., T~

-

TRBOWUMr ¢ DU T &+ 6710 6AVHES®TIrIs T<C<T ~FTTTM (- BT ~® VarrTNADA~* O % ©

82C1 OAE
8202 98E
8203 130
0204 OIE
0205 106
8206 83F
027 24C
8208 oC3
9209 130
82(n 818
8208 1C6
02CC 843
820D 86E
82CE 130
82CF 908
9200 BEE
8201 4E
8202 278
0203 226
8204 23C
8205 186
820¢ 3F3
0207 013
9208 IEE
8209 166
8208 JF3
8208 OEE
820C 3B8
820D ORE
820E 13D
020F 002
020 305
62E1 888
92E2 038
82E3 27E
82E4 27E
82E5 389
82e6 853
02E7 106
928 8SE
0269 184
02ER 046
02EB 270
02EC 356
82ED 368
Q2EE 37C
O2EF 16
82F8 847
02F1 108
02F2 2FC
82F3 1R
82F4 827
82F5 2FC
82F6 16
82F7 348
02F8 23C
82F9 3ED
82FA 898
02FB 1E6
82FC 106
82FD 1E6
O2FE 1E6

8300 846
8301 2FC
0382 206
0383 30
@394 01C
8385 88E
8306 8CE
0367 2cC
0308 847
8389 84C
8308 037
8368 278
030C 24C
030D 017
030E 158
030F 30
0310 ecC
311 183
0312 338
0313 18C
0314 238
8315 OEE
0316 1E2
0317 o
0318 OCE
8319 330
0318 88E
0318 1A
831C 33
831D 27¢
03IE 11E
031F B4E
9320 31C
0321 OAE
0322 238
0323 338
0324 BAE
8325 8AR
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0326 23C < 8388 358
0327 1BE > | 838C 304
9328 3CB : | 038D 028
9329 013 S | 03BE 149
9328 23C ¢ | 938F 824
0328 2EA # | 9399 388
032C 3F3 ¢ | @391 358
8320 158 @392 17C
032E 0RE . 8393 308
Q32F O6E & | 0394 384
0336 01C \ 19395 308
0331 053 ¢ | 9039 OFC
0332 0CE T | 0397 308
0333 23 - 8398 384
0334 330 @ |0399 204
8335 33C ¢ {8394 308
0336 046 ¢ 9398 37C
8337 8FC » | 839C 884
8338 06E I | 039D 398
8339 218 Z |839% A8
833A 230 - 039F 3E0
8338 83C < 183A0 104
@33C OER 8 | 03A1 B4l
833D 338 8 | @3A2 980
033E 8CR &  |83A3 1F9
833F 328 (| 93R4 68C
0340 JEA F | 03RS 385
0341 244 4 |03R6 1BC
034z 1E2 b | O3A7 388
8343 033 3 |03A8 358
0344 149 o«  |93R9 304
0345 04 § | 93AA BED
0346 359 « | 83AB 004
0347 8R4 ¢ | B3AC 204
8348 018 ( 07D JEQ
0349 149 o |93AE 1B
034 8R4 $ | Q3AF 21A
0348 265 e | @3B0 130
034C A4 § | 93B1 266
834D 33C < 8382 118
834E 11E t | 8383 8IC
034F 04E T | 8384 058
8350 1BE > | @385 1BC
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OE42 118 [ | OEGRI7E T |E926RC . | OEBA B4E I |@EE2 @4E T |eFen 125 x |OF32 000 @ |erse ene €F82 886 O |eFAR 158 '  |@FD2 BIE t |OFFR 817 W
@E€3388 8 | OE6B 356 T | @E93 149 o |OEBBOSC » |GEE3 268 I fereB o1C \ |OFI3 000 @ lgrspic . |OFS3 a1 ! |eFRB 67C »  |eFD3 3n1 ' |eFFB 650 *
BE44 3E@ + | BEGC 04C v | gE94 624 ¢ | OEBC 3D8 | OEE4 39 « |eFec 186 ¢ |OF34 006 © fgrsc ok b | OFB4 O1C N |OFAC 31 ' |eFD4 014 T  |OFFC 331 |
BE45 130 @ | OEGDJE7 ' | egos 288 8 fOEBD 178 + | GEES BIC \ |erep 3B ; |OF35 088 € fersp 325 x |OFBS 644 d  |eFRD @1C \  |@FDS 138 @  |oFFD 8@ ©
@E4c @F . | OEGE 886 F | aE9s 10E W | OEBE @RE . | GEE6 115 U |ereE 31C \ |OF36 880 @ | grSE 16 X | OF86 3B 8  |@FAE 388 8  |8FD6 020 OFFE 084 P
BE4T 84T ¢ | OE6F 3F8 | @E97 130 o | OEBF @BC ( | GEE7 @38 8 |@FOF 130 © |OF37 149 « |erSr eec o |OFB7 308 T loFeF 358 ' |oFB7 3E8 I |OFFF 3CC
@E43 136 @ |GE?O 042 b |ec9secs r |OECO 2FE I | @EE@ €73 ¢ |6F10 O7F « |OF38 624 $ lorce 139 © |OFGS B8C L  |FBO 31C \  |@FD2 3E@ + .
BE49 BIF BE71 856 ¢ BE99 268 + | OEC1 16D # OEE9 14C » | OF11 36R B 8F39 88C L OF61 01 ¢ | OF89 023 %  |OFB1 198 X oFD9 268
Q4R 823 & | OE72 146 ¢ | eeon3ce r | OEC2 087 G | GEEA @PD ¢ |@F12393 S |OF3R26B *  fgre2 31C \ |OFBA 358 I |6FB2 1BC ¢  |6FDA 1B0 ©
fE4R 176 @ | OET3 IBE > | gE9R 3CC » | OEC3 666 ¢ | BEEBO3E ) |eF13 130 o |OFIBIUC \  lerc3 36n 6 |OFBB 848 [  |OFB3 158 I |eFDB 330 ¢
GE4C BIF _ | BE74 847 ' | @Eoc @38 ; | OEC4 245 e |OEEC 395 U |eFi4 @3n : |OF3C 278 I lere4 187 7 |OFBC 398 X |eFB4 88C L  |@FDC 833 I
BE4D 38 r | OE?SBR6 t | @E9D 266 ¢ | OEC5 @62 B | OEED @7C » |@F1536R B |OFID2EE T |ere5 278 I |OFBD 358 I |OFBS 858 :  |6FDD 260
OE4E 368 | OE76 1E6 ¢ | GE9E 3E3 ¢ | OEC6 136 8 | GEEE 3BI 3 | OF16 373 ¢ |OFSE 223 | fergs 158 r |OFBE 35C \ 16FB6 338 ©  |OFDE 18O 4
BE4F 368 | 0E77 106 F | @E9F 320 BEC7 240 F | GEEF 25D ¢ |oF17 130 0 |OF3F 325 % |gre7 315 u |OFSF @58 T |@FB7 266 ¢  |oFDF 330 @
GESA 30D ¢ | OE7S 1E6 ¢ | gEae 319 Y | OECB 1E6 ¢ JeEFe BIC \ |er18 826 . |OF4B 658 + |grgg @98 x |OFB 24C » |OFBB 018 [  |6FE® 238
@ES1 @RC . | OE79 1E6 o | pgry @33 8 |OECO3C8 T | OEF1 284 D |eF1936m s |OF41 268 ' |@rg9 2EE T [ 6F91 848 :  OFB9 DO F  |GFE1 170
BES2 149 o | OE7A 146 ¢ | BER2 @43 ¢ | GECA 3CC » |BEF2398 X |@FIA3JS3 ¢ |OF42388 8 erem @77 ' | OF92310 ) |eFBR @3B ;  |eFE2 1EE I
@ES3 624 ¢ |OE7B IR ¢ | @ER3 26D + | OECR 26D + | BEF3I A8 ( |OFIB 139 8 |OF43 I8 I |oergp 388 8 |OF93 @3C (  |eFBB 23n OFE3 1EE T
8ES4 3Fa r | @E7C 39C N | BER4 86R @ | BECC 862 B | BEF4 049 o {OFIC @2C , |@F44 284 D grec 356 | OF94 149 «  |GFBC 330 @  JOFE4 30A &
BESS AL OE7D 898 X | oERS 3C1 o | OECD 266 o OEF5 836 6 | OFID 36R B BF45 398 X oF6D 08C L | OF9S 624 $  |@FBD 2E6 ¢ OFES 30A 8
8ES: @98 ¢ | OETE 358 T | gEac @88 ® | BECE 3MB + | BEF6 149 o . |OFIE 333 3 |OF46 16D * |greE @33 3 | OF96 198 X  |OFBE 817 K |AFEC 3R 6
The above listing was made using the program :;:t:t ,:’ ::'EE:‘.. % ::Z R:o\l :gm g m:t :; "g.:;: a3 gﬁﬁgt .;g :::t:t ;:
below written by Jim De Arras and modified by 93 “+o- 60 RTN 1176L8L *10° - 231 +o z cqe e onpe
Richard Nelson to add the "CHR" column. The ROM -gp- 1740151 “RE 2BeLBL "33 U5 4620181 "B
s 04 RTN 61eLBL “0F° 118¢LBL 9D 175 k4 232 RIN 289¢LBL 63" | 346 RTN 4830LBL “EE"
character set used was described in "PPC Tech- | gc g gi- | gaelgL -gF=  [119 -+1- 176 RTN 2TOLBL "I | 2990LBL 73" | TOLBL “49° |4@4eLBL "FE-
nical Notes" VIN6P57, by Robert Groom, revised ogeLBL *81° | 63 *H0° 128 RTN 1770LBL *2C- | 2340LBL BA" | 291elBL “C3° | 34geiBL -5o- | 485 bg*
by John Mc Gechie. The "look up" table defines g one e . 9
Y. P 0 He 64 RTN 12108 “1E*  (178eLBL -AC"  [235 =H: 2920LBL *D3" | 49eLBL 69" 486 RTH
this character set and the character set Is  lgg prw 650LBL “10°  |1226LBL “9E*  [179 *F.* 23 RTN 2930LBL "E3" | 3506LBL *79° |4@7eLBL -af-
easily changed using this approach. The "DUMP 89eLBL *82° | 66eLBL 98-  |123 “H 188 RTN 2370LBL "B | 2940 BL *F3- | I51eLBL “CO* |4BgeLBL “SF*
program uses EPROM assembly language routines 100LBL 82" | 67 “tP- 124 RTN 1810LBL -20- | 238eLBL BB* | 295 ekc- I520LBL *DO° | 4690LBL “6F*
identified as XRQM’IZ instructions written by 11 8" 68 RTN 12508L *1F*  |1g2etBL -AM* |239 *Fi* 29 RTN I53eLBL “EO* | 410eLBL “7F-
Jim De Arras. Jim's EPROM box design was used 12 RTN 69eLBL *11°  |126eLBL 9~ |183 - 249 RTN 2970LBL “44° | 354eLBL "F9- |411eLBL “CF*
to produce these listings. Execution: 6 Hours. | 34p -g3- 700LBL 91°  |127 “F_* 184 RTN 2410BL *3C° | 2980LBL “54* | 355 “ka* 4126LBL “DF*
Paste-up 5 hours. 14olBL -8 | 71 He" 128 RN 1850LBL ~2€* | 2420LBL “BC" | 2990LBL 64= | 356 RTN 4130LBL “EF
PPC will publish articles describing these 15 “kCe 72 RN 129LBL "20°  1ggelBL “RE" | 243 “HC 3006LBL "74° | IS74LBL "4R* | 414eLBL “FF*
listings in future issues of PPC CJ. RAD 16 RN 730LBL “12°  |13BeLBL “RE*  1g7 -t 24 RIN 3010LBL “C4* | 35BLBL “SA* [415 k¢
176(BL "84° T40LBL <920 131 °F * 168 RTN 2450LBL “30" | 3g24LBL *P4" | 359LBL "6R" |416 RTN
180LBL “84° | 75 °HR" 132 RTN 189¢LBL “2F= | 2460LBL "BM* | 383LBL "E¢" | 36@eLBL “7R" | 417 .END.
B1eLBL “PIMP 48 ASTO 62 19 *+D* 76 RTN 1330LBL 21" |198eLBL “AF- | 247 “p= 3B40LBL FA° | Jp101BL ORr
6z ¢ a- 20 RTN 7P0LBL “13° | 134eBL “A1"  [19) k/- 248 RTN 305 “Hd" 3620LBL “DA"
63 ENTERt 42 fRcL o1 210LBL 85" | 78eLBL "93°  |135 ! 192 RTN 24908L "3 | 396 RTN 3630LBL “ER"
84 127 43 RSTN @1 208L "85 | 79 b 136 RTN 1930LBL *38= | 250eLBL *BE* | 3p7eLpL -45- | 364eiBL “FR
85 BLISPEC 44 pRCL 82 23 *+E° 89 RTN 1370BL "22°  |194eLBL B8 |251 “b)" 3806LBL “55° | 365 +8°
85 gv;,? . :2 :g'y'; ” 24 RN 81eLBL ';:- 1380LBL "R2"  |195 “+o* 252 RTN 389LBL “65° | 366 RTN
67 APLL 2 25eLEL *96° | 820LBL “94°  [139 p-- 19 RTN 2530LBL "3F" | 310eLBL 75 | 367eLBL -4B°
88 ASTO 8¢ 4 260LBL -86- | 83 °HT° 148 RTN 1970LBL 31" | 254LBL "BF" | 311eLBL “C5" | 368eLBL “SB"
89 “HP-41CY HEX ROM- 48 ARCL 62 27 HFe 84 RTN 14161BL “23°  |19geLBL *B1* | 255 *+7° 3120LBL "DS" | 3694LBL “6B°
18 *+ NP- 49 ASHE 2 RN 85eLBL “15° | 1420LBL “A3" |19 <}y 256 RTN 3130LBL “ES" | 378eLBL -7E"
11 ACA g? RSTO X 290LBL 87 | B6eLBL 95" | 143 “He* 200 RTN 2570LBL 48" | 314e[BL “F5* | 3710LBL “CE
12 AV o 39eLBL “87° | 87 "HU° 144 RTN 2810LBL *32° | 258LBL *58° | 315 “Fe" 3720L8L “DB°
13 AV I §§ :‘;C"Fl el 31 ke 88 RTH 1456LBL ~24*  |2020LBL "B2* | 259eLBL -68 |316 RTN 373eLBL “EB°
14 *ADMR CHe~ - 32 RIN 89eLBL “16° 1460LBL “R4° 1293 p2° 2600LBL 78" | 3170LBL 46 | 374eLBL “FB"
15 ACA 54 o J30LBL *02° | 90eLBL 96" | 147 h$* 4 RTN 2614LBL *C8*  |3jgeLBlL -S6= 375 -k
16 ADY 55 ARCL €2 340LBL "82° | 91 “hV° 148 RTN Sm "7 | 262¢LBL D" gxgom 66t |376 RIN
17 CF 21 56 k- 35 “HH- 92 RIN 1490LBL “25°  [286eLBL "B3"  |2630LBL "E®" | 329eLBL 76~ | 377eLBL -4C*
18 “STAPT ADIR. " zg :;02?"’ ‘ 36 RTN 93eLBL ;; 1500LBL “RS"  |287 *+3° 2640LBL “F@" | 3216LBL (6" |378eLBL *50*
19 AON : J70BL <09° | 94eLBL 97 |51 -bu- 288 RTH 265 ARCL 84 | 32218L *D6" | 379eLBL "6("
26 PPONPT 59 0+ ¢ 3geLBL 89" | 95 “HA* 152 RTN 289¢LBL *34- | 266 RTN 323eLBL "E6" | 380eLBL *TC"
21 XROM 12.15 6@ ACA 39 HI* 9% RTN 1530LBL "26*  |21geLBL "B4* | 267¢LBL “41° |324e(BL “F&* | 3B1eLBL CC"
22 ENTERY 61 Any 49 RTN 97eLBL “18° | 1S4eLBL M6 |21 <4+ 2680LBL *51° | 325 -pe- 382eLBL “IC*
23 “LAST ADDP,°* 62 CLX 41eLBL -8R~ | 98eLBL *98°  [155 -He° 212 RIN 2690LBL 61" | 326 RIN 383eLBL EC*
24 PRONPT 63 LASTY 420LBL -8R | 99 kX" 156 RTN 2130LBL *35° | 270¢LBL “71° | 3274LBL “47- | 3gaeLBL “FC*
25 XROW 12,15 64 xev? 3 b 108 RTN 1S7¢LBL =27°  |2140LBL "BS" | 271eLBL "C1® |328eLBL “57° |385 “F-
2% 1° 65 €10 21 44 RIN 1910L8L 19" |158eLBL “A7"  |215 “F5° 2720LBL *D1* | 329LBL *67* | 386 RTN
27 ENTERt 66 AV 4SeLBL -@B°  |1826LBL “99"  [159 -k* 216 RTN 2730LBL "E1" | 33peLBL 77" | 3876LBL -4D°
28 XPOM 12.15 67 ARV d6eLBL 88~ |163 by 168 RTN 2176LBL *36° | 274¢LBL "F1° | 331e(BL *(7* |388eLBL “SD"
29 XRON 12.99 e Ay a7 He 104 RTN 1610LBL *28°  |2180LBL “B6* | 275 “ra- 3320LBL “D7" | 389eLBL -6
30 XROW 12.84 ;; :g: 48 RTN 1054LBL “1R" | 162eLBL A3 |219 “bé* 276 RN 3336LBL E7* | 399eLEL 7P
3 xOY J 49eLBL -0C-  [1866LBL "9A" 163 ~H(- 228 RTH 2770LBL 42 |334eLBL “F?" | 39peLBL (D
32 5F 21 1 CF 2 SGeLBL *8Cc 167 “kZ° 164 RTH 2210LBL 37° | 278LBL *52° |335 °+'* 3920LBL “DD*
33 ROFF 72 *  DONE® 51 *hL" 188 RTN 165¢LBL “29°  |222¢1BL *B?" 2790LBL 62" | 336 RTN 393eLBL “EP-
340LBL B1 73 BEEP 52 RIN 109¢LBL “18° | 1660LBL “A9" |23 =17+ 2800LBL *72° | 3370(BL 48 | 394eLBL FI*
35 XROR 12.61 74 AVIEW S3eLBL -1 [119eLBL “%8" 167 -b)° 224 RTN 2810LBL C2° | 338eLBL *50* [395 “hs°
36 XPON 12.16 75 ¢F 2 SeeLBL *8D"  |111 “H[* 168 RTN 2250LBL <38 | 282¢LRL *D2° | 339eLBL “68° |39 RTN
37 RSHF 76 END 55 kM- 112 RIN 1690LBL "20°  |2260LBL BB | 283¢LBL "E2" |34BeLBL "78° |3976LBL “4E*
38 ASTO 8! 56 RTN 1130LBL 10 | 1780LBL “AR"  [227 +g° 2840LBL F2° | 3410LBL "C8" | 398eLBL "SE
39 ASHF SPeLBL “BE°  [114eLBL “9C 171 “he- 228 RTN 285 *Hb* 3420LBL “D8- | 399eLBL “6E°
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PPC HP-41C STANDARD PAC 1A LISTING (PORT2)

ADDR DIA CHR | AB64 289 1  lpaco 108 T |A12D @45 e | n192 000 @ |AIF7 139 9 |A2SC 012 R |RA2c1 @11 @ | A326 843 ¢ |A3BB AIF ° | A3FA 1FI o | Q4S5 04D ¢
A90 805 E | AB6S 96A B |pecA 981 A |RI2E BSE I | AI93 853 ¢ |AIFB 125 % | A2SD 142 b | AC2 1F7 ' | A327 @S¢ d | A3BC IBC L | AJF1 657 | Q456 @42 b
7081 848 + | AB66 209 I  |neCB OF2 b  |AI2F 1A8 (| A194 @54 d [RIF9 142 b [ A2SE 19 ) | A3 85¢ 4 | A328 620 R38D 18E N | A3F2 @4F (| M4S7 845 e
AeB2 @8C L | R867 B7C » lnacC @@ @ |39 @85 E | AI95 130 @ |RIFR 168 [ [A2SF 81C \ | R4 855 e |[A329185 E |RIBE 19 I | AIF3 652 b |A458 852 b
7993 027 | RE6B 209 I  |peCP @36 6 |A131 183 C |96 1BF ? |AIFB 199 P | A260 19C \ [R5 045 e | A3M 18C L | A3BF 0BA J | A3F4 64 d |49 0FF 2
AeG4 200 @ | AB69 B8R J  |RBCE 1AR +  |AI32 1BF ? [ AI97 989 @ |AIFC 882 B | A261 884 D | A2C6 853 ¢ | A32B IF4 d | R3O 19 V | n3FS 28 Q450 196 N
Aees @95 F [ ROGA 289 |  |pecF 985 E  (AI33 031 1 | AI9G (C4 d |AIFD 141 a2 [ 262 198 { | R2C7 844 d | A32C 84E T [ RI9L O11 2 | A3F6 849 o [aesB 111 @
A006 200 @ | AB6B @9F _  1p@pe 177 ' I3 1C8 T | A199 981 A |AIFE IS¢ d [R263 873 c | A8 @41 a |A32D 4F ¢ |RI92 111 2 | AIF7 853 ¢ [peSC 1eR
AR67 892 R | AB6C 269 I  laed1 116 V  |a1356891 A | QIR @F3 ¢ | AIFF 138 @ [ R264 175 e | A9 659 « [ A32E 856 ¢ |A393BIA I | A3FS @20 MSD 134 4
Age3 299 & | AGGD B8 8 |AeD2 1BF * |aI36 OFS e | AISB 089 @ |29 126 L | A265 I7E T | A2CA 185 E | A32F 928 A394 818 P | A3F9 @3 < | A4SE I1C8 T
AP@9 W9D ] | RBGE 200 J  |AEDI MAF < |QI37 989 @ | Q19C @52 b | A201 143 ¢ | A266 1A8 C( | R2CB ICF & | A3 185 E | A395 818 P | a3rm 195 [ | 4sF ee4 D
G6OR 200 @ | AGGF 030 0  [nade 1C3 T [A133 852 b | AI9D @43 ¢ [A202 168 T | A267 81C \ | AcC 812 R | A3I3L 18D M [ A3%6 @16 V | 3rp 889 I | p4ce BF4 o
ARGR @A8 | AB7@ 20R J  |neDS @81 A |AI39 044 d | AI9E IAR ¢ | A203 137 7 |A268 185 E | RCD IF9 @ | A332 IF4 d | A397 191 @ | Q3FC IF2 b |p4st eRe &
ARAC 200 @ | A871 A3F 7 1qgD6 BF2 b |AI3R @57 ' | AI9F 805 E | A204 128 R269 ICF « |ACE 857 ' |A333 @44 d |AI9B 012 P | A3FD @7F ¢ |adel A4l 3
AR6D @83 3 | AB72 200 J  |peD7 880 @ |QiIB O4E T | MA@ 177 ' |A205 171 a [R26A 016 V | A2CF 845 e | R334 645 e | R399 187 G | AJFE 63E > | 463 47 *
RBIE 208 8 A873 B4E T Aep8 837 7 AI3C 175 e RIAL 129 A206 126 ¢ R26B i68 I R2D0 844 d A335 43 ¢ A39A IF1 a A3FF I7E 2 Ad64 R4E T
ABGF OBE > | AB74 28R ) 1A6D9 IAR + Q13D IBE ) | AIA2 1BF ? | A207 142 b | R26C 192 R | A2D1 B4E I | A336 620 A398 026 Ra08 139 1| ie5 118 °
AO10 200 @ | AG?567D ¢  |@BA BB E  |AIBEGIF ? | QA3 60 @ |R208 168 I | A26D 969 I | A2D2845 e |A3I7 185 E | AIIC IR Z | p401 189 I |pdes 173 ¢
811 6C9 a | A676 280 J  |aed8 177 " [AIZFICB T | AIA4 ICA B | R209 141 a2 | A26E 111 Q |A2D3 853 ¢ | A33B1CO k| AIDB72 b | g2 199 P |qee7 139 4
ARIZ 280 @ | RO77 OFC v |AgDC 117 W [R40 881 A | AIRS 8A1 A | A20A 138 8 | R26F @12 R | R2D4 044 d | AI39 837 7 [AI9E 198 P | @3 11 @ |nees 111 §
AO13 @D 4 | AB78 288 K 1AgDD 1BF ?  [Ai41 OFS e | AING OF5 e |R208 127 | A278 142 b | A2DS 041 a | AN 22F s [ RIGF BI2 B | pepd 168 | Reeo pid F
Ae14 206 @ | AB7IOA (  |QADE 8R4 5 (42800 @ | AiA7 @00 @ |A28C 111 @ | A271 141 a | A2D6 859 a | A3/ E25 % | A3RG (11 Q@ | @S IF9 a | meeR 137 7
A91S @DF ¢ | RO7A 26 K 1AADF 1C8 ' [Q143 653 ¢ |AIRG 04C » |A28D 128 ( | A272185 E | A2D7 185 E | A33C 230 & [ A3AL @18 P | p4ps 859 o | necR 1FR -
Aot6 20 8 | AG7B BC7 ' |AGE@ 801 R A144 857 ' | AIA9 853 ¢ |A2BE 14C » | A273ACF & | A2DB ICF « | A3 1CB k| A3A2 148 | 0497 B4F ¢ | n4sC BIP ¢
ABI7 PER 8 | AB7C 208 K |AGEl BF2 b A4S 041 a | AIAR B854 d | A26F 141 a | A274 868 [ | A2D9 613 S | AIFE AL A [R3A3 187 G | p4es ASS ¢ |adel Azi .
AR5 202 @ 1 AB7D BDS = (Q@E2 880 @ |46 @50 + | AIAB 58 I [A210 141 a | A275 1A9 ) | A2DA IF8 I | A33F OF6 o | A3R4 198 [ | pea 929 R46E

AO19 AFS ¢ (RB7E 208 K  [AGE3 838 8 [p47 171 2 |AIAC 1AR & [R211 127 ¢ |A276 81D ) | ADB OS¢ 4 | R340 ABR B | AIAS BFF | p4eR 054 4 | G46F A2
A91A 281 A [ AB7F @F2 b ABE4 1AR *  |ni4g 1BF 2 | AIAD 89S E [A212 111 @ | R277.19C \ | A2DC 848 T | A341 857 " | A3R6 175 e R40B W4F & |para acc
AeIB A@4 D | ABBO 20C L [AGES @85 E  |A149 847 ' | QIRE 177 ' A3 014 T | A278 980 @ | A2DD BSS e | A342 04F & [ A3R7 198 Z | n4ac AeF ¢ |7

ROIC 281 & | A9B1 8D M QBE6 177 " |AI4A 1C8 T | AIAF 176 o |A214 143 ¢ | A79 131 1| |A2DEBS2 b |A343 852 b [AIMBATI ¢ | p4gp @48 ¢ |42

AO1D @29 ¢ [ ABB2 880 @ [ pgE7 118 X (AI4B 891 A | AIBO IBF 2 | A2IS1E@ + | A27A 1AA * | A2DF 8S3 c | A344 844 d | A3RI 179 a | neeE A29 A473 63
ABIE 2A; A [ ABB3 @08 @ | pER 1BF ? |QI4C OF4 d | AIBI 6@9 @ |A216 853 ¢ |A27B 016 V | R2EG 044 d | A345 853 ¢ [R3AAIBI | | ndeF 1% [ | @474 aze
ARLF R34 4 | AOB4 82C ABE9 899 Y lai4p @08 ® |AIB21CO + [R217 896 V | A27C 185 E | M2E1 841 a | R346 IFE = [A3MB A9 QO | pe1@ A73 o | A475 82
Aeze 291 A | ABBS 220 AER 1C8 I [Q14E 852 b |AIB3 002 B |[R218 129 ) |R7D 124 § |A2E2059 « |A347 048 : |A3AC 187 G | parq tF0 1 | a47s a2
AB21 a3 < | ABB6 1C2 b | AGEB @1 A 1QI4F @55 e | AIB4 22F + | RA9 111 @ |A27E 123 4 | AEI 185 E [ R3B M45 e [A3AD 19 [ | a2 07F . |47

AB22 201 K | AGB? @1 A | AGEC BF2 b  |A1S9 @50 + | ABS @38 8 |R21A M1B [ | A27F 141 a | A2E4 192 B | A349 859 o | A3RE @A J | 413 p28 478

RB23 A4F B | RGBS BF6 o RBED 660 @ | AIS1 174 d | A1B6 230 @ [A2BO16 V | A280 131 1 | A2ES IF4 d | A34A 820 A3AF 190 2 R414 Q47 7 |4

AR24 23! A | ABB9 B9G @ | Q@EE @39 9  |AIS2 IBE > | AIB7 1CO + | A21C 143 ¢ | A281 185 E | R2E6 @4R B [ A34B 049 o | R3BA 72 b | AatS BSS & | q47m 19
AA2S @S¢ 4 [ ABBA B43 ¢ [ QAEF 1AR ¢+ |QIS3 @S d |AIRB 81 A | A21D 140 + | A2B2 ICF « | A2E7 @41 a | A34C B4E T | A3BL 187 G | pet6 A4S : | A47B RA6
RO25 261 A | ABSB B4C » ROFB 895 E  |Q154 1C6 » | AIB9 BF6 ¢ |RIE 1D8 + [ A283 @6A B | A2EB @4E T | A34D 628 AZ82 198 [ Rel7 85T ¢ | e

AB27 6D + | ABBC @53 ¢ | AGF1 177 ' |A1S5 081 A | AIBA 6ee @ |R21F 835 5 | A284 1A8 ( | R2E9 629 A3E 057 ' | A3 892 R | neig #ST ¢ | a7

Re2e 201 & | REBD BS4 d | ABF2 119 Y |AIS6 OF3 ¢ | AIBB 843 ¢ |R229 899 Y |A285086 F | A2EA 185 E | A34F 84F ¢ | A3B4 190 I | pet1omds o | aeze

0029 866 ¢ | RGBE 84B ROF3 1BF 7 |AIS7 698 @ | AIBC 84C » | A221 ICF & | A286 1AB ( | A2EB 103 C [A350 852 b |RIBS @73 o | 4IR A5 ¢ | Q7F AS2
AR2R 201 & | ABBF 173 ¢ AOF4 8SE N |AIS8 858 + | AIBD 84E T | A222 015 U [ A287 A16 V | A2EC IF4 d [ A351 @44 d |A3BE 178 T | a4t 176 T | pege @
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LISTING (PORT 2)

ADDITIONAL NOTES

The listing at the left is the second HP ROM to
be pasted up and printed (200 copies) for members
to study. The Standard ROM was used for the second
example because it is easier to see what is being
done. There are more recognizable 41 language
instructions. ROM's listed to date are Mainframe
ROM's 1 & 2, (both Rev. D) and the printer RCM.
ANY ROM can be }isted. The characters used to
represent the byte may not be optimum and further
work is needed in this area. Having all ten BITS
available allows testing to determine the instr-
uction type. It may be more informative to print
the character differently if the byte is assembiy
language. A simple study of the frequency of

use of the characters and their ordering i1n the
"look up table" could speed up the listing pro-
cess. I don't think much could be done to reduce
the nearly full roll of paper that is needed.

The best idea to date is to run the paper through
again and print down the other column. This
would make it more difficult to cut??? The table
below shows the run times recorded to print the
ROM's printed to date.

ROM 0 - 6 hours.

ROM 1 - 3% hours.

ROM 2 - 4% hours.

STRD 1A - 5 hours including "zero" data.
Printer - Approximately 5 hours.

The program shown on page 4 of the ROM O listing
has an error. Line 02 should be a global label

and not the local label shown. The result is a
default line as illustrated by the line printed for
address 0C22 on page 3. This was noticed after
printing the program. It was corrected for the
printer listing.

EPROM BOX The capability of the EPROM box to
tasks Tike this is amazing. Details of cost and
availability will be published as soon as available.
The limiting factor is HP because they can't
decide how to sell the printer port connector.
Maybe by the end of July they will figure out how
to sell them. They have decided that they will
sell them and that is a start. [ suggest that
each chapter order an EPROM box so anyone who
needs to do something special they can have ore
to test with. I expect a PPC EPROM to take shape
very soon. JIMROM 1F has 1 K of programs now.

Let me know what you think. rjn 9
CATALOGS

HP STRD 1A PPC EPROM 1?

STRD 1A JIMROM 1F

TCLSTK X<>ROM

T1 TYES Y<OT

T2 T+ 2<>T

T3 T- Y<>2

T4 v % BCDBIN

'S s GTOROM

‘6 TRNDM RXR

e YFF RXL

8 THEX R+Y

9 FIN SXL

M - TROOT NSTO

YSTACK TLIN NRCL

YET TEXP TP

*RDWN TLOG vP

YSHWAP TPOMW CODE

“RUP TINIT DECODE

“PL TCSUB DISPLAY

TMI *CADD

*MU TCDIV

*DI TCMULT

YCLR Tuv

TCHSHN YCRD

ST e

RC 10

TLSTX YSH

YCLNDR DL

*WORDS TS

TLTTR THT

*DESPEL DB

YTEACH *PH

TAGN *DH

TTRY P



