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BYTEMOVER 3,0 OPERATING INSTRUCTIONS

THE CROMEMCO BY’.I'ESAVER'I'M 1s supplied with ]3Y'IE]"IOW.IRTM software, This
software 1s pre-programmed into the 2704 PROM that comes with the
BYTESAVER,

The 2704 PROM containing the Bytemover software is normally inserted

into PROM location 0 on the Bytesaver board. The Bytemover software

can be used to program a PROM in any of the PROM locations on the Bytesaver
board., The Bytemover software can also be used to transfer programs

from PROM to RAM, The operation of the Bytemover software is controlled
by the setting of the front panel sense switches on the Altair computer.

To use the Bytemover software there must be a RAM board in the Altair
beginning at location zeroc in memory; further, this RAM board must be
unprotected for proper execution of the Bytemover software.

STEP-BY-STEP INSTRUCTICNS

1) Before using the Bytesaver you must install three jumper wires to
set the location of the Bytesaver in memory space, This is shown in
Figure 1. The assembled Bytesaver comes with A13, Al4, and Al5 each
tied to the corresponding "Hi" pad to position the board at the very
top of memory, In the following instructions 1t is assumed that this
is the Jjumper connection used, :

2) With the Altair 8800 power turned off, plug the Bytesaver board into
the computer.

3) Be sure that the program power on the Bytesaver is turned OFF (program
power switch in the down position, )

4) Twrn on the Altair. Raise the reset switch, then raise the stop switch,
and then raise the reset switch once again teo initialize the Altair,

5) Raise address switches Al5, Al4, and A13, All other address switches
should be down.

6) Raise the examine switch., You are now examining the contents of the
first byte of PROM in PROM location zero of the Bytesaver memory board
(memory location 340 000). If the PROM supplied with your Bytesaver is
in this PROM location the data lights will read "061", the first byte of
the Bytemover program.

EXAMPLE: Transfer the Bytemover program from PRCM to RAM beginning at
location zero in RAM.

1) Raise the reset switch.

2) Depress the unprotect switch (on the Altair front panel).

3) Raise A15, All4, and A13., Raise the examine switch. The data lights
should read "061" octal.



L) Now set the sense switches for the task to be done, refering to Fig. 2.

Al5 - Down to transfer from PROM to RAM
Al4 - Down for the transfer of 1K bytes,

ﬁig ~ ggzg All down since we are transferring from the
ALl - Down| Same PROM that contains BYTEMOVER (PROM 0)
ﬁéo : Bﬁwn A1l down for storage to begin at location
A8 - Down zero in RAM,

5) Push the run switch. In less than ong second the contents of PROM
will be transferred to RAM, (Of course the contents of the PROM are
unaffected by this operatlon,

6) Raise the STOP switch.

7) Raise the reset switch. Note that the data lights read "061".

EXAMPLE: Program a 2708 PROM inserted in PROM location 1. This PROM is
to be programmed with the contents of the first 1K bytes of RAM
beginning at location zero in memory. The Bytemover software is still
in the PROM in PROM location zero on the Bytesaver board.

1) Raise the reset switch.
2) Depress the unprotect switch (on the Altair front panel)

3) Raise A15, Al4, and 413, Raise the examine switch, The data lights
should read "061" octal.

) Raise the protect switch on the Bytesaver board (i.e. program power
switch to the ON position). The protect light on the Altair front panel
should go off when this switch is raised,

5) Now set the sense switches for the task to be done:

Al5 - Up to program a PROM

A1l - Down (always down for PROM programming)

i}g - g°wn To select the FROM 1X higher in memory than
- UOWIF the PROM that contains BYTEMOVER

All - Up

ALO - Dowﬁ} All down for transfer to begin at location

. ﬁg : ggﬁi zero in RAM,

6) Push the RUN switch, Note that panel light A9 is blinking at a rate
of about twice per second, When this llght stops blinking the PROM
programming is complete.

7) Raise the STOP switch,

8) Now note the INTE light on the Altalr front panel. If this light is

on, the BYTEMOVER VERIFIER has verified that the contents of the programmed
PROM are indeed identical to the contents of the selected 1K bytes of RAM.
If this light is off, the PROM has not programmed correctly; this could

be due, for example, toc a defective PROM,
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EXAMPIE: Altair 8K BASIC can be stored in seven 2708 PROMs, Given that
these seven PROMs are in PROM locations 1 through 7 on the BYTESAVER
board, 8K BASIC can easily be transferred into RAM usling the following
procedure:

1) Raise the RESET switch.
2) Depress the unprotect switch (on the Altair front panel),

3) Raise A15, All4, and A13. Raise the examine switch. The data lights
should read "061" octal,

4) Now set the sense switches for the task to be done:

Al5 - Down to transfer from PROM to RAM.
Allk - Up for a 7K transfer

ﬁig : ggzﬁ To begin transfer from the PROM 1K higher
In memory than the BYTEMOVER program.

All - Up
ﬁéo " ggﬁi All down for storage to begin at location
A8 - Doym| Z8¥© in RAM,

5) Push the RUN switch, In less than one second BASIC will be loaded
into RAM (it sure beats paper tape!). Raise the STOP switch.

EXAMPIE; If you do not have BYTEMOVER in PROM, you can program a FROM
with BYTEMOVER that is stored in RAM, The BYTEMOVER software (a listing
of which is attached) must firet be loaded into RAM beginning at location
zero in memory, The BYTEMOVER software can then be burned into a PROM
using the following procedures

1) Raise the reset switch,

2) Depress the unprotect switch (on the Altair front panel),

3) Insert an erased PROM intc PROM location O on the BYTESAVER board.,

4) Examine location 000 240 in memory.

5) Raise the program power switch on the BYTESAVER board,

6) Set the sense switches with A15 and All4 and A13 up.

7) Push the RUN switch, When light A9 stops blinkirg the programming
is complete. The INTE light will be on to verify correct programming.

8) Turn off PROM program power by depressing the switch on the BYTESAVER,
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BYTESAVER ASSEMBLY LANGUAGE LISTING

[AIalala!
nnna
nnNno
nana
nana
[RERIRLE)
notln
nMNi19
nnan
nn29
nmnan
nn4an
0N A9
NOKN
N4t
Nran
nn70
nnNs O
NnNKA
nnse
N3N
Nninn
nrny
0o
nyan
ni29
nian
Y an
n1sn
n1ne
n1an
M1.70
AR E1s)
n1an
N1an

na2an.

na1n
no1a9
neoan
2N
o AN
2 A7
N 5N
NDAN
NDLS
o7
NP=N
00N
n20N
NN

RYTFEMAVER (TyM.3 SAFTWARE FAR
CRAMEMON RY BRYTFSAVUFR (TaM,
VERITON 3.0

SFLF=RFLACATING SAFTWARE LACATARLF AT AM
1024 RYTFE (1KY RBIAIINDARY IN MEMOWY

¥ RAVTINE TA FIND ANECSEF TN MEMARY
SPFOD A

k¥ DEFINFE FIRST 4 Y TFES TN MEMARY AL STAMYK
.97 SP, D

¥ SAYE FARST FOHIR RYTES TN RERTASTFRS

PAP R

Par n
* RERI_ACE QYTRF N HTTH A 'RETIHQN?
MUT 1L, NN9H

* & x £ *

SEIR
IS W
PLSH o

AL R

NP

NP

LXT SP, 4
A, N

* RAY LACATION NAL IN BYTE N
I.LXT SpP, P~

PAP Y
* RETLIRN RYTKS N=-1

LXI Sy &

PHSH N

PUSH R ,
* STORF KAM LACATIAN TN SP
SPHL,

MUT D

May K,

MU 1,0
¥ TNPHT SENGE & OMVANDS
™ 255

MOV T, A

¥ STRIP RAM ANNRFES

aNT 7

R

R

* STARE RaM ADNDRFSE TN RO
MAY R, A

MAL A, N

* STRTP RAM APDRFSSR

ANT B4

Si=ly

N AP

MAV W, A

namp i
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M ME
Nan
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FR
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nw
04
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AR
29
R
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FR
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P
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R
ne
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11
74
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Y
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Fa
nn
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r
AN
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47

AR

(RN

nn

n
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no

N9

an

[2B%]

nn

nn

no

an

naon
N30
Nn34n
N341
n34a9a
AR
naAN
nRTN
NARN
nRGN
nNaAann
nAain
NARN
nsnn
Nns10
ns"n
050
nssn
0860
as7n0n
as%0
NSHR
NSK9
nHYINn
NnsY9 39
nNANN
nAITN
nNA13
nNa20n
nNaoq
na2N
NA AN
NASN
NAEAN
nN&agn
NASN
NaIN
n7nn
n71IN
n71aA
n717
719
n720
n7es
a7 3N
N AD
1NN
1NN
1119
1NoN
1NN
1140
1N a9
115N
10AN
107N
1079
1N=EN
1059

MUT 1., 0
MaY AsDh
XOHG

* ANNRESS AF RAM RFEING PRANFSEFD TN DF

* RRANCH T2
ANT 128
RRI(

RRM

ART 45
ILXT H, N
MBV s A
nanp sk
PMHIL,

TRANGFFR

AR PRACRAM RANITINF

* RANTINE T TRANSFER RAV TA Rowm

SPHL

LLXT Hs 11
pAn 8P
X{OHMG
SR,
XOHE
LXT Dy 0O

* START AF TRANGFER
* INCRFEMENT RIM ANNDRFSS

PCX  SP

STACK CANTAING RAM LACATIAN
el CINTATN 1.00P ADRRFUS

L.Agw

% MAYF DATA FRAV RAM TR RAM

PAP A
STaX R

% INCRFMFNT 2AM APPRFRS

INX R

% INCRFMFNT RYTE FALNT

INX D
MAY A, D
ANT 4
oy N

RiL0

NP

ADN L
MAY 1., A
PHL
NP

N7y
+ ‘HJM [ ¥
MUT A,
ann L
MAY |, A
B

544

* RAUTINE T

N

Th ONRA

FROM

PO AM

« MAYFE RAM ANNRFKSRE T

MAY 11
MaY A, Y
MAY H, 8

* MIYF
GPHI.
MAY Wy A
MUT 1, 107

* TNARFMENT
¥ 1, N

* TNCORFMSENT
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TRANESKFL RAHTINF
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NNASY 39 1090 Hex o ge

aNnAn 1NSK % IISF STAX AND RPOR 4 (PSS

NNac 1N99 & TOA MAYFE DATA FRAM RAM T2 RAM
nnNear F 1100 P@P 4 '

nnen 1o 1110 STAX D

NNAF 1119 % TNCRFMFNT RAM ATNRFSS

ONAR 117 112N TNX N

NNAK 1129 % INARFMFENT RYTF O3IUNT

nNaAw N1 1130 INX R

[ANANES] 1138 %« R STARES TWA CANSTANTS

onTn 1139 % # MAMPLFTF RASSES & IN RAM ONT
nnNTN 7% ' 1140 MAY A, R

no7 1149 % # PASSFS = 32 7

nN7Y FFE FO 116N rPr "8

nn7T3 A3F 1160 cMC

nMmM7a \F 1170 RAP

nO7Ts 1w 118N RAR

nn7a 1198 % SFT 64 TO 0O FAR TwWwl MINUTF TIMFR YFRSTAN
NOT746 FaA 40 20N ANT A4

onTs 1201 * A=zp4 1F COMPLFETFED 32 PASSFS
nNN7T= 28 70 1205 MYT L., 7HhH

oNn7TA #5 1210 ADD L,

NNTR AF 1220 MOV L, A

nn7cec 1o 1205 DOHLL

nNTN 28 AR 12264 MUT L, ARY

nnNTE 74 1230 MYV AR

NORG FA N4 1240 ANT 4

sKal=tel 1241 % OHz4 TF FND OF 10224 RYTF PASS
nng= n7 1250 RLA

nnNsa3 n7 12AN RLO

nowa N7 1270 RLLO

nnNes «5 17280 AnD 1,

NNRA AR 1200 MJV L,A

nns7 1291 % GO BARK TA 109N 1IN FSR AYRRR], AW
N7 1292 % THREN £ TR 180N FAR

noxT 1293 % ANNRRFSS SHRTRACTT 9N

nNx7 1294 % (AR 21135 FAR NIIITS

NN¥ET FQ 13NN POYI,

NORI NN 1350 NAP

NO%9 NN 134N  NAP

nNKA NN 1370 N3P

NNX%R 1275 & ANATHFR PRAGRAM RASE T RE DANF
O0HR 1379 % ADRMNIST RAM AND RAM ANDDFRSRE
nnNIR 70 FRAKO MAY ALH

NNKE 21 NN Fr tR90 XTI H, A4517

N ORE 1399 % SURTRACT 1NPa FRAM RAM ADNDRFES
NARFE 19 1400 hAap S8

nnon 3 1410 SPHIL

ANDY 21 Nn Er 1A20  1LXT H, A4519

NN A4 1499 x SIIRTRACT t1N24 FRAM RAM ANDRESK
NN9 4 19 1430 nan n

nnNas Fn 144N XOCHO

nNNaA A7 1Aa57 MAY H, N

NNa7 S8 gl 1460 MYUT |, 107

NnnNaye T 1ATN MAL A, R

NN9n LA &y fARD ANT 249

Ana e 1499 = TNOREMENT PASS FONTRER RY ANF
noaar cg N } 49N ANT X

aNnar A7 1405 MAY P, A

nNow 1499 % (M RACK TA 109N

anar F9 1500 POHL
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NoAn 2000 * RAUTINE TO LAAD RYTFMAVER INTO R2M

NOAD DR FF 2010 IN 255

00a2 a7 2020 MOV R, A

nNA3 Fé TN 2030 ANI 224

O00AS 1E 00 2040 MVI F» N0

noa7 4R 2060 MOV C,F

NHOAR 87 2060 MOV N, A

nnNAe 78 2070 MAV AR

NNAA. FA F PNR0 ANT 31

noac A7 2090 MAV R, A

noan A7 2100 MAY H,A

ONAF 2F AN L1110 MVT L, 94

NORN Fg 21PN PCHI,

0NR1 2121 % CHFECK FAR 7K TRANSFFR AF ROM TA RAM
NNR1L 0A 1A 2120  ADNT 1AM

NNRA 47 21P3 MAV L. A

NnnN34 NR FF 2124 IN 955

NNRA F& 4N 2105  ANT 44

ONRK NF 2124 RRG

‘NORY OF 2127 RRC

NNRA RS PI12R ADD L

NORR AR ?129  MAYV 1, A

NORC 9 2130 PCHL

narn ‘ 2133 * PRAGRAMMFR UERIFICATIAN ROUTINF
(RSS20 2134 % PART 1|

nnan 7n £135 MAYV AsH

NNARE 21 AN Fr 2145 XY H, A4512

nart a9 21%5 Pap SP

nne2 79 2165 SPHL

nnna2 oF nn 2175 MVT L, 0OGDH

nnes A DIRE  MAY HyA

nNra Fa 219% PCOHL

norT NN 2005 NGP

NNz 0n 2210 N@P

norg no 2015 NOP

NOCA 0NN 20020 NOP ‘

nnNeAa 222% % RAM T4 PAM TRANSFFR STAP RIUTINF
NANK FR 223n Ft

nnrr Fo DOAN  PLH), ‘
norn DOAR k PROARAMMER UFRTE[CATIAN ROUTINF
nonn 0049 & PART 2

noan 7c 2050 MAV A,H

0nNcE 21y an Fr 2060 LXT H,Aa%17

nnnt 19 2270 NDAD D

nnne FY DILN KOG

nnNnat oF 3 2090 MUT L NFIH

nnns A7 2300 MAV H, A

NNNs N1 NN N 2310 LX] Ry 0

nann Fa 2%%0 POHL

onna nn DADS  NAP

nNNNR DAY % TK TRANSFFR CAMPLFTIAON COHECK
ONDR NA 9N D630 SUT 90y

aNnNnN AF DAan MAY L,y A

NNnNe 74 D50 MAY A, D

NNy A O DAAN ANDT 4

11



NOE1
Q0E?
0OnF 4
NnoEs
"0ONE7
NNFS
NNF9
NOEA
N0FR
ONER
O0FC
QOED
NOEF
NNEF
noFn
00F 1
NNF1
nnrF1
noFo
nnra
ONF 4
NOF 4
0onNrFs
NNF6
noF7
O0F9
ONFA
NNFR
DOF G
0oOrFD
NOFE
NDNFF
QOFF
nton
0101
nin2
0103
Nnina
N 10A
nin?
ning
N1NA
N 108
n10c
01nn
0tNE
010F
01N
0111
N113
Nita
ni1s
N116
ni1iy7

57
FE
3F
K1
1F
85
AF
F9

0o
no
FR
F9
Fa
F9

aR
F
FR

8F
FR
17
F6
oF
30
85
AF
3R
an

F1
2F
ER
RA
FR
6
aF
17
FA

aF.

aC
85
AR
N3
13
7%

‘FA

OF
ac
85
6F
9

38

non

o

n7

01

04

2670
PHRO
PRARS5
2690
2700
2710
”720
2730
2RT9
ARRBO
2881
PRRS
2890
2900
2906
2918
2919
2920
2330
P9 4n
P9 49
29 50
2960
2970
3000
anin
N1

NS

3020
3030
3040
3050
3055
3056
3051
3N59
ANAN
3Na1
3Ns5
3aN70
3090
2100
am
3105
3110
3130
3140
3150
3180
3190
3191
3195
aroon
3210

MV D, A
CPI 56
cMC ,
MVI A, O
RAR
ADD L
MOV L, A
PCHL
* ROM PRAGRAMMER ST@P RAUTINE
N@ P
NGP
Fl
PCHL
POHL
PCHL
% PROGRAMMER VERIFICATION ROUTINF
* PART 1
PGX SP
P3P 6
XCHG
* CAMPARF FOR GREATER
CMP M
XCHG
RAL
ANT 1
cMA
INR A
ADD L
MOV LsA
necx SP
nex sp
* COMPARF FOR LESSFR
PAP 6
cMA
XCHG
ADD M
XOHG
APT A, 1
cMe
RAL
ANT 1
CMA
INR A
anDd L
MOV L, a
INX R
INX D
MV A, R
ANT 4
CMA
INR A
ADD L
MAY L, A
PO
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BYTEMOVER 3,0 OCTAL LISTING

RYTEMBVER VFERSIGN 3.0

ACTAL

041
315
151
nsé
371
172
(alele}
170
346
an
333
351
ar4
374
004
asi
ns7
170

nno
00
3133
nao
nal

n46
151

376
nna
nal

377
ang
n71

n3t

127
072
353
346

nnn
onn
377
172
D13
N0 4
174
374
007
nnn
107
03»
a7
53
376
k1
204
nna

LTSTING

301
NA1
127
353
nnn
nn7
140
077
nn7
374
346
157
564
056
070
353
353
ns7

a2
nng2
346
346
n71

007

371
na7
007
nx]
340
333
315
361
077
P74
ane
nr4a

056
0no
n07
500
353
nno
147
na7
pNS

353

N3k
377
ta7
147
0716
3573
no7
2ns

311
341
on7y
017
371
2ns
n56
346
157
147
oon
346
351
0Nt
000
n=7
077
157

ann
061
007
n17
3523
157
153
100
351
n56
113
100
000
0no
037
3 4A
ne7
251

345
004
107
N4
n21
as?
001
056
oo
157
127
017
000
0nn

205

001
346
ann

13

345
onG
172
nss
noo
non
aon
175
a0
170
170
017
0nonn
351

157
n57
ani

ant

onn
325
34h
041
noon
nno
onn
205
nno
346
346
208
nan
o0o
351
N7 4
057
onn

noo
305
nin
non
n7a
076
N3
157
174
270
037
157
373
36
nno
ans
D74
nno

nnn
a7
na
nnn
361
176
341
3951
Nnal
ana
107
351
351
220
noon
157
205
noo

D61
nta
nnn
187
nnoe
205
n22
ns5s
ann
010
147
174
174
157
373
073
157
nno

0na
noo
147
071

nna
157
noa
153
174
107
056
nal

041

172
351

073
0na
nnn

onn
(RER!
n71
as1
nea
391
nn3a
170
N7
a5
140
onn
ano
ans
asi
351
nea
nnn



