

















































































































Installation and Specification

STD BUS
ADDRESS
<4— tAD
ON CARD
ADDRESS |
CHIP SELECT ' 1CS
CEO* - CE7*
< t™M )I/tOD |<—
ON CARD C |
DATA
STD BUS < tACT ' ’If
DATA N DATA VALID
NANOSECONDS
SYMBOL PARAMETER
MIN TYP MAX
tAC Minimum safe access time for read 220
tAD Address buffer time delay 18 30
tCs Chip select logic time 45 70
toD Data bus buffer time delay 8 12
t™m Data buffer enable time 64 100

Allabove times are assuming that RD*, MEMRQ*, MEMEX and SEGMENT are active prior to STD BUS address
becoming true.

Figure 2-29. 7704 Timing for Read

STD MEMEX
tMX >
CHIP SELECT
CEO*-CE7
SYMBOL PARAMETER NANOSECONDS
TYP MAX
TMX Time MEMEX valid to chip select* 77 118

The above parameter true if all other signals are active prior to MEMEX going active.

Figure 2-30. 7704 MEMEX Timing
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Installation and Specification

SEGMENT* j(
AT CONNECTOR
k———tSG1
READ/WRITE
BUFFER OUTPUT
< tSG2 >
DATA BUS DRIVER ‘
ENABLED FOR WRITE
< tSG3
DATA BUS DRIVER
ENABLED FOR READ
: NANOSECONDS
SYMBOL PARAMETER TYP MAX
tSG1 SEGMENT™ valid to RD* + WR* buffer output valid 54 82
tSG2 SEGMENT" valid to data bus driver enabled for write 75 114
tSG3 SEGMENT* valid to data bus driver enabled for read 81 122
The above parameters are true if all other signals are active prior to Segment* going active.
Figure 2-31. 7704 Segments Timing
STD
MEMRQ*
. tMD1
READ/WRITE
BUFFER OUTPUT
< tMD2 >|/
DATA BUS DRIVER :
ENABLED FOR WRITE N—
< tMD3 >
DATA BUS DRIVER ‘ /
ENABLED FOR READ
NANOSECONDS
SYMBOL PARAMETER TYP MAX
tMD1 Time MEMRQ* to RD* + WR* buffer enabled 46 70
tMD2 Time MEMRQ™ to data bus driver enabled for write 67 102
tMD3 Time MEMRQ* to data bus driver enabled for read 73 110

Above parameters valid if all other signals are active prior to MEMRQ* going active.

2-30

Figure 2-32. 7704 Segments MEMRQ*




Installation and Specification

STD

RD* OR WR .,
tRW )] tRW
ON CARD
BRD* OR BWR* /
; . ) )
NANOSECONDS
SYMBOL PARAMETER s X
tRW | Time RD" or WR" till BRD" or BWR" on 7704 card 12 18

Above parameter valid if all other signals are active prior to RD* or WR* changing state.

Figure 2-33. 7704 RD* or WR* Timing
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SECTION 3

Operation and Programming

This section describes the functions and use of the 7704 card. The card is designed to be a
versatile part of your memory system.

It can be used in both small and large scale applications. By using the memory size and
mapping options described in Section 2 and the MEMEX and Segment Select lines described in
this section, the 7704 can fill the memory requirements of virtually any system.

MEMEX

The MEMEX line is a part of the STD BUS. It is used as a memory bank select line. Using
this line allows two banks of memory to occupy the same address field. Only one of the banks
is selected at a time, depending on the logic state of the MEMFEX line.

It is normally controlled by a memory segment controller, or an output port. The segment
controller or output port can be either on the processor card, or on some other card in the
system. Some Pro-Log processor cards have an onboard output port for controlling MEMEX.

MEMEX Example

An example of how MEMEX can be used is shown in Fig. 3-1. It shows a 124K memory
system. It is comprised of 4K of RAM and 120K of ROM. The RAM is on the processor card
and is permanently enabled. That is, it ignores MEMEX, The ROM is in two 60K banks, one
bank on each 7704 card. Only one card is enabled at a time dash the one on the left when
MEMEX is low, and the one on the right when it is high.

At power up, the MEMEX port is low. The Primary memory bank is therefore enabled. The
processor can then choose Primary or Expanded memory simply by manipulating the MEMEX
line.

A second example is shown in Fig. 3-2. In this example the two memory banks both reside on
one 7704 card. The system has 96K of memory, consisting of 64K ROM and 32K RAM. The
64K ROM is in two banks of 32K each. The RAM is on two 16K RAM cards, and is
permanently enabled.

At power up, the MEMEX port is low. Primary memory is therefore enabled. Again, the
processor can choose between Primary and Expanded memory simply by manipulating the
MEMEX line.
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Figure 3-1. 7704 MEMEX Example
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3-3




Operation and Programming

MEMEX Control Software

The software for controlling MEMEX requires some special consideration. Care must be
taken to avoid confusion when changing memory banks.

There are a number of ways to deal with this. What follows are a few examples.
MEMEX Control Software Example One

In many systems using MEMEX, it will be advantageous to keep some section of memory
permanently enabled, a section wh%snegards MEMEX. This may be a section of ROM
memory at the low order addresses, or a section of RAM used to store registers, program
variables, and the stack, or a section of ROM containing interrupt service routines that need
to be quickly accessible at all times.

If your system will have a permanently enabled section of memory, the MEMEX Control
software can reside in this section. If the section is ROM, the program would simply reside in
the ROM. If the section is RAM, the processor could load the program into the RAM. The
program would be stored in ROM, disc, or some other nonvolatile memory. The processor
would load the program into RAM as part of the power-up intialization process.

Using the system in Fig. 3-1 as a model, a program could be written like the one shown in Fig.
2-3. It assumes you are jumping from a main program in one bank to a subroutine in the other
bank. The address of the subroutine you are ]umplng to must be in the HL register pair. The
program selects the proper memory bank and jumps to the subroutine. When the subroutine is
exited, the processor returns to the MEMEX control program. The program reselects the
original bank, then returns to the program from which it came.

Fig. 3-3 shows two programs. One to jump to a subroutine in Expanded memory, and one to
jump to a subroutine in Primary memory.

O
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HEXADECIMAL MNEMONIC TITLE DATE
E | SoR | INSTR. LABEL INSTR. MODIFIER COMMENTS
FELIE0|3E | L1o ExP) LDAT o T Ser mEmex. _rhild.  eweased
1o = ol Sumoen  MEnody
2 p3 ofA
3| XA - KA YE— Dol ADORESS
s E5 5P HL ~ Pusu_Reruear A00LES  (Frekr)
5 | 20 Lor HL < oN_TD _ STIXK.
s | FA — )
7| EF - Al
8| £3 Lot dL Z | 9 .
9| E4 g/ | 3 Juml 1D sukls onnE AT HiL
Al3E LDAT 2 » Ser MemeL Lovw  ENARBLE]
B| OO - oo m Mty memoky
ciD3 a0 'Y
0| XX] - XK N\ y S— her  ALEX
el CY TS 3 eur
F
FolZ€ | (o #8T) LDAT '%\ ] Ser mMEmek  Low _ EnAFILE
1100 - o0 |EY Poumacy memagy
2|3 OPA o
3 |XY% - ALY PoeT _ ADDARS
4| €5 psp e <! T Pus#tRenw) Avotas  (FcPA)
5] 2] LDPL Hi ONTd  STALK
s | FA -
1| EF
s | £5 XCHr 11N
s | £q JeN HL ¥ Jumé_ 1 SohsoTINE AT HL
Al3Sp LDAT [~ S
B Ol - EX7A0ED w1 EWoey
c D3 OPA
o| X& - XN “«——— Dolr ADOLEXR
L9 TS [
F ——

Figure 3-3. 7704 MEMEX Software Example One




Operation and Programming

MEMEX Control Software Example Two

In the first example it was assumed that anytime the program jumped from one bank to the

other it was to jump to a subroutine. Fig. 3-4 is a program for jumping from one bank to the
other, but not as a subroutine.

The program simply changes the state of the MEMEX line, and then jumps to the address in
the HL register pair. Again the program is divided up into two sections dash one to go from

Primary to Exparded memory, and one to do the opposite.

HEXADECIMAL MNEMONIC Inme = Ex2. DATE
AGE | L INSTR. LABEL INSTR. MODIFIER COMME|
EF SE | To Exp LT T Ser demex thew  Serecr  Exomis) |
0l and I~ Menoky
N3 OPA 3
XX, — 4 PORT _AQORESS
E9 am AN o Jon? T AODAER W HL L
5‘
3
n
2| To pRL T S| T Ser semex low/  Sezscs Puaty |
£0 = 1a) MRY
b3 L OPA < ' '
XX — s T ANNLESS
Eq A0 R YTumé T _ANOES vy Ho Padl |

ok
nimolo|lo[rile|jwiv|ejn(jsjwiv|jsjoMmO|0|o > |oiw|vw|e|o|alw{vi=|jo

Figure 3-4 7704. MEMEX Software Example Two




Operation and Programming

MEMEX Control Software Example Three

So far we have looked at MEMEX control software residing in a section of memory which is

permanently enabled. Figures 3-5 and 3-6 show how the control software can reside in
memory that is affected by MEMEX,

Figure 3-5 shows how a program can be written to jump from a program in Primary memory
to a subroutine in Expanded memory. Note that both sections of the program reside at the
same addresses. However, one part is in Primary memory and one part is in Expanded
memory.

Figure 3-6 shows how the program looks to the processor. When it is run, it becomes one
coherent program.

This program only allows for jumping from Primary memory to a subroutine in Expanded
memory and then returning. In normal operation you would probably also want one to do the
opposite.

To use the program, you must be in Primary memory. When you want to jump to a subroutine
in Expanded memory, you load the address of the subroutine into the HL register pair. Then
perform a Jump to Subroutine to the MEMEX control program. The program will direct the
processor to change memory banks and jump to the subroutine. After running the subroutine,
the processor will return to your original program.

HEXADECIMAL MNEMONIC Hcmf x &ﬂ
;‘[?E "'Ns INSTR. LABEL INSTR. MODIFIER TITe w*CﬂOEMMENg -2 DATE
fFE[Fo|3E LDAT T Iumel To EreAD mMeEmMatY
1] ol - ol ™
2| )% QPA Lad
3 XX - - | ¥« Potr_ADORESS
4| o0 NoP 2 | T  undseo
5| 50 Nof >
(A V%) NOP [ad
7100 Nof nd
8! 00 Nof
9| 0o No? z
Al 00 nof m
8] 00 Na? z
clno Nof &
oD No?
€| 4 s — EXIT
F
EE |Fo} 0O [Vs)d T UNWED
1100 Nof m
2100 Nef X
31 p0 | Nof N .
a|e5 PSP uL > | 1 Tum Renwl aontet (e £En)
5] 21 LorL Ho L4 ONTS STACK
6 | FA —_ A\
7| EF — m
3| EY Aot HL vy
a| €3 JIN Ht 3 AN D SwbNoE AT ML
A | 3E LDAT 21 1 Gmem Puatn MimeRy
B | oD - o0 m
ci3 OfA, 2
o] XX - © | ¥ <—Pogr ADDRESS
E|oo Nof s | 3 URUSED
F o

Figure 3-5. 7704 MEMEX Software Example Three
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PAG:EXAEECIMAL MNEMONIC TITLE K‘JW ' NQ E A 3 DATE
ADR L—AD-R INSTR. LABEL INSTR. MODIFIER COMMENTS
FEIF o|3€E LbAT H T JUMP O EaPAN0  MEMOEM
Ot - (8]
D3 OPA @
XX - = Y+—PoeT ADDRESS _
£5 Ps? He 1 T Vosh Reun sooless omro  sTPUC (EEFA
ya| LOPL HL m
FA - Ed
FFE _ "
E3 xcer HL =~ K
£1 aPN H 2 | T4 Ar Wl
3€ LDAL R ame_ T filimaev  memacy
(00} - 0 < ‘
b3 oA
XA - “—Poir_AODRESS
(] RTS E EAT

nimjgloj@[plo|e|[vje|unja|leiv|i~lo|mimojo|o P lo|e|vienlalw|n|=|e

MEMEX Control Software Example Four

Figure 3-6. 7704 Running Example Three

100081 277

The example shown in Fig. 3-7 is similar to the last example. In this one however, rather
than jumping from one bank to another as a subroutine, this program performs a simple jump.

This program is in two sections. One to go from Primary to Expanded memory, and one to do
the opposite.

Fig. 3-8 shows how the programs looks to the processor. To the processor, either program

appears to be one coherent program.:

To use the program, load the address of the program you want to jump to into the HL register
pair. Then jump to the MEMEX control program. The processor is directed to change memory

banks, then jump to the program you requested.
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HEXADECIMAL MNEMONIC TINLE MEME  SOETWAPE EXY.  DATE
aE | U= | insTR, LABEL INSTR. MODIFIER 'COMMENTS
EF | Fo | OE To EXP LDAT F T A/ T Exeainfn  MEMRY,
1101 - ol
21 b3 OFA al
3 [ - Iad 4 PokT ADDRESS
slo0 NoP - LINUSED
s Z
s >
7 R
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s |00 NoP
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c|E4 PN HL f dume T AmeesC w)  d L
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1] p0 NoP m
2|0 NoP %
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s z
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7 (L
8% | To ber LDAT ol T fimé T Peimary MEMIRY
9100 - 00
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D o]
£ re
= -
Figure 3-7. 7704 MEMEX Software Example Four
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A Y7 I
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5
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Figure 3-8. 7704 Running Example Four
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MEMEX Interrupt Control Software

This last example shows how interrupt service can be handled in a system using MEMEX.

One method previously mentioned is to set aside an area of memory for interrupt service.
This area would be permanently enabled.

A second method can be used if the interrupt service routines are short enough. This method
has identical service routines in both Primary and Expanded memory. Both routines would
reside at the same addresses. This method may, however, use up too much memory space.

A third method is shown in Fig. 3-9, 3-10, and 3-11. In this method, the service routines
reside in only one bank of memory. In the example shown, they reside in Primary memory.

The function of the program is to coordinate the jumping to and returning from the interrupt
routine. The program ensures that the processor gets to the service routine. If the processor
is in Expanded memory, it directs it to switch to Primary memory. It also ensures that the
processor returns to the correct bank, after the interrupt is serviced.

The routine resides at address 0024. This is the address an 8085 processor jumps to when it
receives a non-maskable interrupt.

Follow the flow chart in Fig. 3-9 and assume that the processor is in Expanded memory when
it is interrupted. The processor is directed to select primary memory. It does this by
clearing the MEMEX bit in the accumulator and writing it out to the MEMEX port. In
Primary memory the processor complements and stores the MEMEX bit. After the interrupt
is serviced the MEMEX bit is retrieved. When the bit is output to the MEMEX port, the
processor is returned to Expanded memory. It then returns to the program from which it was
interrupted. -

If the processor is in Primary memory when it is interrupted, it sets the MEMEX bit in the
accumulator to a one, It is then complemented and stored. After the interrupt is serviced,
the MEMEX bit is retrieved and is output to the MEMEX port. The MEMEX line is already
low, however, so this has no effect. The processor simply continues in Primary memory. It
then returns to the program from which it was interrupted.

Figures 3-10 and 3-11 show how this program could be written. The program in Fig. 3-10

would reside in Primary memory, and the program in Fig. 3-11 in Expanded memory. This
program should reside at each address where an interrupt service routine is located.

3-10
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HEXADECIMAL MNEMONIC TITLE ﬂ §H r: x I ! tI[E& DATE
A | ADR INSTR. LABEL INSTR. MODIFIER COMMENTS
00 12,0 -
1
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3
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Figure 3-9. MEMEX, Interrupt Software, Primary Memory
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Figure 3-10. 7704, MEMEX, Interrupt Software Expanded Memory
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Figure 3-11.7704, MEMEX, Interrupt Software Flowchart
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Segment Seleect

The Segment Select line is not a part of the STD BUS but is an external line which must be

connected on the card ejector side of the 7704 when used. Fig. 2-2 shows the location of the
connector. The purpose of the line is to allow the 7704 card to participate in large scale

memory bank select schemes where multiple cards oceupy the same address field.

Whereas the MEMEX line can be used to select one of two banks of memory, the Segment
Select line can choose one of any number of memory banks.

The line is normally controlled by a memory segment controller or by output ports. An I/O
card such as Pro-Log's 7605 card along with an RC704 cable can be used to control the line.
One output port ecan control eight cards.

Figure 3-12 is an example of how the line can be used. It shows a 184K memory system with
4K RAM and 180K ROM. The 4K RAM is on the processor card and is permanently enabled.
The 180K ROM is on three cards. Fach card has its Segment Select line connected to a bit of
an output port on an I/O card. All three cards occupy the same address field.

At power up the output port bits would be low. One of the 7704 cards would be configured
for low level active Segment Select. The other two would be high level active. Therefore,
one of the cards would automatically be selected at power up. The processor could
thereafter choose which card it wanted simply by writing to the output port.

A second example shows how MEMEX and Segment Select can be combined. Normally,
MEMEX will be used if possible, since it requires no additional lines. If Segment Select is
used, MEMEX would probably not be used. However, they can be used together.

In Fig. 3-13, and 84K system is shown. It has 12K of ROM and 2K of RAM on the processor
card. This memory is permanently enabled, and could hold the main program, including
software for controlling MEMEX and Segment Select.

The rest of the memory is in four banks on two 7704 cards. Each bank uses approximately
the same address space. Note that each bank has a different combination of ROM and RAM.
Each bank could be dedicated to a specific job that the processor has to do. For instance, in
an interrupt system, the processor could use a different bank to service each interrupt. The
memory combination of each bank could be tailored to suit the specific job that it will be
used for.

The processor card is a Pro-Log 7804 card. It has one output line which is used here for
Segment Select. This one Segment Select line is connected to both 7704 cards. The one
marked Segment One is enabled when Segment Select is low. The one marked Segment Two
is enabled when Segment Select is high.

On the card marked Segment One, one bank is enabled when MEMEX is low, and one when it
is high. The same is true for the card marked Segment Two. The processor selects one
segment, or card by setting the Segment Select line high or low. It then selects which of the
banks on the card is enabled by setting the MEMEX line high or low.
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Figure 3-12. 7704 Segment Select Example One
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Segment Select Control Software

The control software for Segment Select is very similar to that used for MEMEX. The

difference is, that it must be able to control more than two Segments. To do this, the
program must be told what Segment to jump to. It must also be told what Segment to return
to.

As with MEMEX, many applications will require an area of Permanent memory. The simplest
Segment Control software would reside in this area. Figure 3-14 is an example of such a
program.

It is similar to the program in MEMEX Software Example One. It coordinates jumping from
one Segment to a subroutine in another Segment. The difference here is that you must enter
the program with two additional variables. Register A must have the number of the Segment
you are jumping to. Register B must have the number of the Segment you are jumping from.

The "number" of the segment would be either 01, 02, 04, 08, 10, 20, 40, or 80 HEX. One bit
for each segment. This program can therefore control up to eight segments.

Any of the MEMEX control software examples can be adapted for Segment Control. Or
entirely different control software can be written. Use these as examples from which to
write your own programs.
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Figure 3-14. 7704 Segment Control Software
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SECTION 4

Operating Software

Section 4 is usually reserved for software for operation of an STD Series 7000 card. The 7704
card requires no software except for those examples given in Section 3.
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SECTION 5

Maintenance

Reference Drawings

The schematic (Fig. 5-1) and assembly drawing (Fig. 5-2) in the following pages are included
in this manual FOR REFERENCE USE ONLY. They may differ in some respects from the
card and documentation that the user receives from Pro-Log.

The schematic and the assembly drawing shipped by Pro-Log with the card are those from
which the card was manufactured.
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Maintenance

Return for Repair Procedures

Domestie Customers:

1. Call our factory direct at (408) 372-4593, and ask for CUSTOMER SERVICE.

2. Explain the problem and we may be able to solve it on the phone. If not, we will give
you a Customer Return Order (CRO) number.

3. Please be sure to enclose a packing slip with CRO number, serial number of the
equipment, if applicable, reason for return, and the name and telephone number of the
person we should contact (preferably the user), if we have any further questions.

4, Package the equipment in a solid cardboard box secured with packing material.

CAUTION: Loose MOS integrated circuits, or any product containing CMOS

_integrated circuits, must be protected from electrostatic discharge during shipment.
Use conductive foam pads or conduective plastic bags, and never place MOS or CMOS
circuitry in contact with Styrofoam materials.

5. Ship prepaid and insured to:

Pro-Log Corporation
2411 Garden Road
Monterey, CA 93940

Reference CRO # .
International Customers:

Equipment repair is handled by your local Pro-Log Distributor. If you need to contact Pro-
Log, the factory can be reached at any time by TWX at 910-360-7082.

Limited Warranty: Seller warrants that the articles furnished hereunder are free fom defects
in material and workmanship and perform to applicable, published Pro-Log specifications for
two years from date of shipment. This warranty is in lieu of any other warranty expressed or
implied. In no event will Seller be liable for special or consequential damages as a result of
any alleged breach of this warranty provision. The liability of Seller hereunder shall be
limited to replacing or repairing, at its option, any defective units which are returned F.O.B.
Seller's plant. Equipment or parts which have been subject to abuse, misuse, accident,
alteration, neglect, unauthorized repair or installation are not covered by warranty. Seller
shall have the right of final determination as to the existence and cause of defect. As to
items repaired or replaced, the warranty shall continue in effect for the remainder of the
warranty period, or for ninety (90) days following date of shipment by Seller or the repaired
or replaced part, whichever period is longer. No liability is assumed for expendable items
such as lamps and fuses. No warranty is made with respect to custom equipment or products
produced bo Buyer's specifications except as specifically stated in writing by Seller and
contained in the contract.







USER'S MANUAL

D[|PRO-LOG

CORPORATION

2411 Garden Road
Monterey, California 93940
Telephone: (408) 372-4593

TWX: 910-360-7082

Telex: 171879

107852A 4K

1/82

I/



