Supplied with one 2704 PROM
containing special software
to transfer RAM content to

FROM and PROM
to RAM.

How to save your programs--
and have a PROM programmer, too

Cromemco’s popular BY TESAVER™
memory board gives you two of the
most-wanted features in microcomputer
work:

(1) asimple, easy way to store your
computer programs in program-
mable read only memory
(PROM].

{2) a PROM memory board with
the capacity for a full 8K bytes

of PROM memory storage.

ECONOMICAL

The BYTESAVER™ s both a place
and a way to store programs
economically. It transfers programs
from the non-permanent computer
RAM memory to the permanent PROM
memory in the BYTESAVER™ | Once
your program is in the BYTE-
SAVER™ _ it's protected from power
turn-offs, intentional or accidental, The
PROMs used with BYTESAVER™ are
UV erasable and can be used again and
again.

The BYTESAVER™ jtself plugs
directly into your Altair 8800 or
IMSAI1 8080.

PROM PROGRAMMER

Many people are surprised to learn
that in the BYTESAVER™ vyou also
have your own PROM programmer. But

it's so. And it saves you up to hundreds
of dollars, since you no longer need to
buy one separately.

The built-in programmer is designed
for the 2704 and 2708 PROMs. The
2708 holds 1K bytes, four times the
capacity of the well-known older 1702
PROM (yet cost-per-byte is about the
same), The 2708 is also fast — it lets
your computer work at its speed
without a wait state. And it's
low-powered. With 2708's in all 8
sockets, the BYTESAVER™ s still
within  MITS bus  specifications,
drawing only about 500 mA from the
+8V bus. A complement of 2708
PROMs gives the BYTESAVER™ jts
full 8K capacity.

HOLDS LARGE PROGRAMS

The BYTESAVER’S™  8K-byte
capacity lets you store the larger and
more powerful programs. 8K BASIC,
for example, easily fits in the
BYTESAVER™ capacity of 8 PROMs.
One 1K PROM will hold many games
such as Cromemco's DAZZLER-LIFE
or DAZZLE-WRITER.

NO KEYBOARD NEEDED

The BYTESAVER™ comes with
special software programmed into a
2704 PROM, This software controls
transfer of the computer RAM content
to the BYTESAVERTM PROM.

So you are ready to go. You don’t

Cromemco

Specislists in compuler peripherals

even need a keyboard. Just set the
computer sense switches as instructed
in the BYTESAVER™ documentation.

Transfer of memory content to
PROM (“burning”) takes less than a
minute. The BYTESAVER™ software
controls computer lights to verify
complete and accurate transfer of
memory content.

The software also programs any of
the other 7 PROM positions in the
BYTESAVER™ a5 readily as the first.

And when used to transfer
information from the BYTESAVER™
PROMs to RAM, the special design of
the software allows loading a large
program such as 8K BASIC in one
second.

AVAILABLE NOW - STORE/MAIL

The BYTESAVER™ s sold at
computer stores from coast to coast. Or
order by mail from Cromemco.
Cromemco ships promptly. You can
have the BYTESAVER™ in your
computer within a week after your
order is received.
BYTESAVERTM it

{Model 8KBS-K)
BYTESAVERTM agsembled . . . . $295

{Mode! 8KBS-W}

Shipped prapaid if fuily paid with order,

California usars add 6% sales tax.

Mastercharge and BankAmericard accepted
with signed order,

One First St., Los Altos, CA 94022 * {415) 941-2967
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BYTESAVER ASSEMBLY INSTRUCTIONS

The Cromemco BytesawerTM kit can be assembled in about one evening.

All components are mounted on the component side of the pc board

(the side with the printed legend) and soldered on the opposite

side, Be sure to use high-quality rosin core solder for the assembly

and a fine-tipped low wattage soldering iron,

( ) Solder in position the 10 14-pin IC sockets, the 6 16-pin IC
sockets, and 8 24-pin IC sockets.,

( ) Solder in position the % watt resistors:

R1 47K yellow-violet-orange

R2 10K  brown-black-orange

R3 180 ‘twown-gray-brown

R4 1K brown-black-red

R 9,1 white-trown-red

R6 1.5 tbrown-green-red

R?7 1K brown-black-red

R8 47 yellow-violet-black

R9 1K trown-black-red

R10 10 brown-black-black

Ri1 5.6K green-blue-red

R12 5,6k green-blue-red

R13 10K brown-black-orange

Ri4 5.6k green-blue-red

R15 180 ‘trown-gray-trown
R1I6&R39 18K brown-gray-orange

( ) Next install the I1N914 diodes, NOTE we recommend that no diode
be installed in the diode position Jjust below transistor QO.
When using the Bytesaver we recommend that the FROM containing
the Bytemover software be inserted in PROM position zero. By
not installing this diode there will be no chance of accidentally
programming this PROM,

When installing the diodes be careful to orient them properly,
noting the position of the cathode (banded) end. Due to the
close spacing of the holes in the pc board, the dlodes should
be mounted on end.

( ) Now install the 23 capacitors as shown on the pc board. Be careful
that the electrolytic capacitors are oriented with the positive (+)
end as shown.

( ) Now solder the transistors in place taking care to orient them
properly. Note that Q8 and Q9 are 2N3906 transistors, and Q10
is a type MPS6560, All other transistors are type 2N3904.

( ) Install the pc board switch, SWi, in the upper left corner of
the board. .



( ) Install the Cromemco high-speed pulse transformer, model XTSK,
in position T1. Note that the leads are asymmetrically positioned
s0 that there 1s only one correct orilentation of the transformer,

( ) Now install IC14, the positive twelve volt regulator IC, using
a 6-32 X 4 screw and nut.

( ) Next install the heatsink in the upper right corner of the board
Just starting the nuts on the 6-32 x 3/8 screws, Install IC12
and TIC 13 being sure to place the insulating washer between ICi3
and the heat sink. The nylon screw must be used to hold IC173
in place, (The insulating washer supplied may have to be trimmed
with a palr of scissors to clear the protrusions of the heatsink.,)
Tighten the nuts on the screws in the heatsink assembly only
after all screws have been inserted. Take care that the leads
on the voltage regulators do not come in contact with sides of
the openings in the heatsink.

( ) Next install three jumper wires to select where the Bytesaver is
to reside in memory space. Bach of the three high order address
lines (A15, Al4, and A13) may be tied either to the corresponding
"H" or "L" terminal. For the Bytesaver to reside in the top
8K of memory space, for example, the three jumper wires would
be installed as shown:

1%[2 H :ccvg
oL

H
H L ©
L

£3 fu

( ) Now install the ICs in their sockets being careful to orient
pin one of each IC as shown by the small white dot on the pe
board at each IC position. Install a PROM contalning Bytemover
software in PROM position 0.

The assembly of your Bytesaver 1s now complete, Detalled operating
instructions are glven in the Bytemover software manual,

PROM AVAILABILITY: Additlonal 2704 and 2708 PROMs are avallable
from Cromemco, The 2704 is $50 each, and the 2708 is $75. Our
PROMs are factory fresh, full speed devices that we purchase
directly form the manufacturer,

WAIT STATE: Should you wish to use low speed 2704 or 2708 PROMs in
your Bytesaver ( with access times greater than 450 ns ) there is a
provision for a wait state. Simply insert a jumper wire, as shown,
between IC10 and IC11, No Jumper wire need be inserted here when
using full-speed PROMs,

REPATR: If for any reason you need service on your Bytesaver, you
may return it to Cromemeco along with a check for $35. The $35
covers the cost of repair and return postage. We reserve the

right to not repalr any Bytesaver that we judge to be unserviceable,



CiL - c8
C9 - C15
Cié6

C17

c18

C19

c20

c2t - Cc23

Di - D19

Q0 - Q7
Q8, Q9
Q1o

Ql, ai2

R1
R2
R3
RY
RS
R6
R7
R8
R9
R10
Ri1
R12
R13
Rik
RL5
R16-R39

SWi

T1

Scckets
10

BYTESAVER PARTS LIST

0.1 uF
10uF 50v.
. 005

680 pr
01 wF
680 pF
220 pF
0.1 uF

1N914

2N3904
MN3906
MPS6560
2N3904

10
5,6K
5.6K
10K
5.6K
180
18K

pe board switch

Cromemco XT8K high-
speed pulse transformer,

14 pin
16 pin
24 pin

1C1 74123
IC2 4L
IC3 7402
Ich 7406
IC5 7406
IC6 702
Ic? 7406
IC8 v
109 7ULS0L

IC10 741810
1c11 741504
1012 340T-5,0

ICL3 3207T-5.0

ICL4 Yt 75/l
IC15 7432

ICL6 74367

IC17 7436?

IC18 74367

ICci9 74367

Hardware

3 #6 X 3/8 screws
1 #6 X 1/U screw
1 #6 X 3/8 nylon screw
5 #6 nuts

1 Heatsink
Documentation

Assembly manual
Bytemover manual
Schematic diagranm
Other

Insulating washer to be
used under ICL3

Bytesaver pc board
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BYTEMOVER 3.0 OPERATING INSTRUCTIONS

THE CROMEMCO BYTESAVERTM 1s supplied with BYTEMOVERTM software, This
software 1s, pre-programmed into the 2704 PROM that comes with the
BYTESAVER.

The 2704 FROM containing the Bytemover software is normally inserted

into PROM location O 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 sofitware 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 INSTRUCTIONS

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, A14, and A15 each
tled to the corresponding "Hi" pad to position the board at the very
top of memory. In the following instructions it 18 assumed that this
is the Jumper 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, Ralse the reset switch, then ralse the stop switeh,
and then ralse the reset swltch once agaln to lnitialize the Altair,

5) Ralse address switches A15, 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 PROM to RAM beginning at
location zero in RAM,

1) Ralse the reset switch,

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

3) Raise Al15, A14, 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, refering to Fig, 2.

Al5 - Down to transfer from PROM to RAM
A1l - Down for the transfer. of 1K bytes,

Al13 - Dowd
A12 - Down All down since we are transferring from the

same PROM that contains BYTEMOVER (PROM 0)

All - Down

A10 - Do A

A9 -~ Down 11 down for storage to begln at location
A8 - Down| 28F© in RAM,

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

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 FROM 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, All, and A13, Raise the examine switch., The data lights
should read "061" octal.

L) 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 g6 off when this switch 1s raised,

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

Al5 « Up to program a FROM .
A1k - Down (always down for PROM programming)

ﬁig - Bgﬁg To select the PROM 1K higher in memory than
, the PROM that contains BYTEMOVER

All - Up

ﬁéo - DO 411 down for transfer to begin at Location

AR . Down| 28%° in RAM.

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

7) Raise the STOP switch,

8) Now note the INTE light on the Altair front panel, If this light is

on, the BYIEMOVER 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 1ight is off, the PROM has not programmed correctly; this could

be due, for example, to a defective PROM,

3



EXAMPIE: Altair 8K BASIC can be stored in seven 2708 FROMs, Given that
these seven PROMs are in PROM locations 1 through 7 on the BYTESAVER
board, 8K BASIC can easily be transferred into RAM using the following
proceduret

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

3) Raise A15, All, and A13, Ralse the examine switch. The data lights
should read "061" octal.
4) Now set the sense swiltches for the task to be done:

Al5 - Down to transfer from PROM to RAM.
A1l - Up for a 7K transfer

iiZ . %232 To begin transfer from the PROM 1K higher
A11 N Up in memory than the BYTEMOVER program,

ﬁéo : gg:: All down for storage to begin at location
A8 - Down| Z€T© in RAM,

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

EXAMPLE: If you do not have BYIEMOVER in PROM, you can program a PROM
with BYTEMOVER that is stored in RAM, The BYTEMOVER software (a listing
of which is attached) must first be loaded into RAM beginning at location
zero in memory. The BYIEMOVER sofiware can then be burned into a FPROM
using the following procedure:

1) Raise the reset switch,

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

3) Insert an erased PROM into PROM location 0 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 Al5 and Al4 and A13 up.

7) Push the RUN switch., When light A9 stops blinking 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
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noar 1489 « TNMREMEMT PASS MAONTEP RY ANF
nnar na nNx 1490 ADT R

noer a7 1495  MAY B, A

nn9w 1499 % €A RACK TA 1090

NnerF F9 1500 POHL
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ONAN
0O0AD
0naz
ANAT
NDAS
noa7
NNAK
nNAao
NNAA
NNAC
nnNAD
NOAFR
NNRN
ODNRY

NNy

nnvg
N34
NNRA
NNARR
NORY
NORA
NORR
onan
nnwen
NARN
nnan
ANRFE
nnrt

nNeo
noeca
onrs
nnee
nor7
nnr=
nano
NDNrA
nNorRr
nnry
nnrn
norn
norn
nnen
nner
noni

nnne
nnNna
nnNns
0nNnNA
nnNne9
ANMA
nNnhR

nnnwR

nnnn
NNNFK
nNnNeg

DR
A7
Eé
1E
AR
S7
7R
Fé&
27
A7
2F
o

rA
Fa
NR
Fa
nrE
0OF
RS
AF

F9

T
21
39
9
or
AT
Fo
nn
on
no
no

FR
F9

7€
2]
19
F3
oF
67
N1
)
0o

N6
aF
74
ra

FF

En
non

1F

AN

ol
a0

on

nn

F1

nn

0

N4

Fe

Fr

on

2000
2010
2020
2030
2040
2050
ANA0
2070
PORN
209N
2100
2110
2120
2121
2120
2121
D124
2125
21924
2197
2128
129
2130
2131
2134
2135
2145
2155
2145
2175
2185
2195
a9ng
2210
D15
DEoo)
2209
29130
224N
DD AR
2249
2250
PRAN
o270
CRETY)
D930
2300
2310
21390
2R25
2409
2630
DA AN
a45N
P6EKD

* RZIUTINE T LOAD RAYTFMOVFER INTG ROM

IN 255
MAY R, A
ANI 224
MVI F, 0
MOV G, F
May N, A
MOV A,R
ANT 31
MAY R, A
MAY H, A
MVT L, 94
PCHIL,

* CHECK FAR 7K TRANSFFR AaF RAM To RaM

ANT 1AH
MAV L., A
IN 255
ANT A4
RR(

RRC

AND L
MZV L, A
PrHL

* PROGRAMMER

* PART 1|
MOV A, H
LXT H,
NDAD SP
SPHL.
MVT L»
MAY Hs A
POHL.
NOP
NP
NAP
NP

* ROM T RAM
Fi
PCHLL

* PRACRAMMER

* PART »

M2V A, H

LXI H,64512
nan n
XOHG
MVT s
M3V H, A
LXT R, DO
PrHL

Nap

nNeDH

NFH

Aa512

UFRRIFICATION RAUTINF

TRANSFFR STAP RIUTINE

VERTFICATIOAN RAUTINE

* TK TRANSFFR COMPLFTION CHFCK

SUt 90
MAY L, A
MAY A, D
ANT 4
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NNE1
O0E?
0NE a
00ES
OnE?
nNNESR
NOF9
NNEA
O0FR
0ONER
NnoOrcC
QO0OFED
NOFFE
N NEF
norFn
0NF 1
NOF1
nNnF1
noOwos
NOF3
ONF 4
NOF 4
0NFs
nnrFsé
ONF7
00F9
NNFA
ONFR
OnFCG
OnNFnN
OOFE
NDOFF
OOFF
nomnn
0101
n1ne
0103
NiNa
O 1NA
nin?
N10\%
0 10A
N108
0o10C¢
01nn
01NE
010OF
ortn
o111
0113
0114
n1ss
NilA
01y

87
FE
ar
3F
\F
85
AF
F.9

00
nn
FR
Fo9
F9
9

aR
1

FR

RF.
FR
17
KA
oF
3c
RS
AF
3R
3R

Fi
oF
ER
R6
FR
6
AaF
17
Fé
OF
a6
RS
6F
nA
13
7%

Fb

oF

clon

35
a&F
"9

38

0o

m

07

01

04

2670
2680
PARRS
2690
2700
2710
2720
2730
2R79
2880
2281
DRES
2R90
2900
2906
PI1R
P9 19
2920
29130
29 40
29 49
2950
2940
2970
3000
anin
and
3N15
anro
anan
anan
3080
3anNss
3056
3058
3059
anas0n
INal
3NAS
anto
an9on
310N
it
3105
3110
3130
3140
3150
3180
319n
3191
3195
3200
3210

MAV D, A
CP1 56
cMC .
MVI A, O
RAR

ADD L
MOV LA
PCHL

* ROM PRAGRAMMER ST@P ROAUTINE

N@P
N@P
EI
PCHL
PCHL
PCHL

* PRAGRAMMER VERIFICATIZN RAUTINE
* PART 13

DX SP
PP 4
XCHE

* CAMPARE F{OR GREATER
- CMP'M

XCHG
RAL

ANT 1
CMA

INR A
ADD L
MBV L, A
nex SP
Nnex Sp

* COMPARF F@R LFSSFR

PAP 8
CMA
XCHG
ADD M
XCHG
ADT A,
cMe

RAL,

ANT 1
CMA

INR A
ADD L
M3aV L, A
INX R
INX D
MAY A, R
ANT 4
MA

INR A
ADD L
MAY L, A
PCHL
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BYTEMOVER 3,0 OCTAL LISTING

RYTFMAVFR VFERSIGN 3.0

PCTAL

ns1
15
151
NS4
a7t
172
onn
17N
344
a7
a33
351
374
ara
nna

351

ns57
170

ono
non
333
nnn
Naj
R46
151
376
nNoa
N4l
377
ank
071
N3t
127
073
353
346

non
onn
a7y
172
013
0na4
174
374
007
nnn
107
03z
am

as3
376
A1

20A
nna

LISTING

am
NA1
127
as3
nnn
on?
140
077
non7
a4
346
157
Nsa -
Nn54
n70
353
353
057

321
nne
324
346
071
on?
371
n37
007
Nnal
34N
333
315
36!
077
P74
ane6
Nn74

ns6
0nn
nn7
200
351
nno
147
na7
pN5S
as3
Nas
377
147
147
N76
353
no7
205

311

241

on7
Nn17
371

2ns
nsé
344
157
147
o0n
346
ast

0ol

0nn
no7
077
157

0no
Né 1
nn7
N7
353
157
153
100
359
nsé
113
100
nno
ono
037
R4A
n27
351

345
oaa
Y07
ang
ne

351

on

054
non
157
127
017
nnon
onn
205
0o

344
oon

13

345
non
172
nss
non
non
nnon
175
000
170
170
N7
noo
351

157
ns?
nni

nno

onn
25
244
nal

non
nnn
onn
205
nan
344
346
205
non
noo
asy

074
ns7
non

non
30s
n7TN
nnon
n73
076
n71
157
174
270
07
157
373
326
nnon
2ns
074
nnn

onn
R
Nt
onn
A1
126
as1
151
Nat
ana
1N7
as1
s
220
nno
157
2ns
nnn

061
nia
nnn
157
nno
205
022
ns5a
0nnon
o010
147
174
174
157
373
n73
157
onn

0na4
nnn
147
071

nna
157
N3
153
374
107
n54
N4l

nay

172
351

0773
0n3
0o

non
131
n71
asy
neAa
351
nna
170
n71
as1
140
0ono
ano
ans
351
a1
N3
fnn



