



























































































































































DMA Hardware : PIO/DMA Manual CGC 7908

The third jumper conflguratlon is for DR11-B
applications. Both jumpers are in position A to select a low
CYCLE REQUEST and a high BUSY signal.

CYCLE REQUEST _ ~

BUSY ' — —

‘Figure 6-4. Option 3 Waveforms

6.4.4. Option 4

The fourth and final possibility is with jumper J8 in
position A and jumper J9 in position B. In this
configuration a low CYCLE REQUEST and a low BUSY signal is

selected.
CYCLE REQUEST -—-—--—\ ) —
- /
BUSY - -
\M—__......... —.-l/

Figure 6-5. Option 4 Waveforms

NOTE:

The BUSY signal in all of the above configurations
must be in its inactive state in order for CYCLE
REQUEST ever to go active. The above waveforms
illustrate that requirement.

The DR11 DMA interface must be activated before
activating the 7968 DMA hardware.
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6'5.

7900 PIO/DMA Manual DMA Hardware

DMA Configurations

1. CGC 7940 to DR11-B Hardware Configuration

The DR11-B is a direct memory access I/O device which is
designed to be used with the DEC UNIBUS. This interface
consists of a small card cage which is mounted inside the DEC
computer framework. Inside the card cage is all the logic
necessary to perform a DMA transfer to the DEC UNIBUS. To
complete a connection from the CGC 7908 DMA board to a DEC
computer having a DR11-B, two operations must be performed.

First, the DR1l1l-B to CGC 7908 adapter board must be
inserted into the DR11-B card cage at location C and D-4.

The second step is to connect the two 48-conductor
ribbon cables as follows:

1) P6 of the CGC DMA Board to Jl of the Adapter Board.'
The red line on the cable should be UP on the PIO/DMA
side and DOWN on the Adapter Board.

2) P7 of the CGC DMA Board to J2 of the Adapter Board.
Cbserve the above orientation for this connection

—

‘

also.
. : ; u;
' CGC 7900 o DRi1-8 — - ;
% - : n l ——— g
L__...-_ P7 J2 ! - 3
Chromatices DR11-B : é
Adapter Board i ;
‘ V\\j

Figure 6-6. DR11-B System Configquration
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6.5.2. CGC 7900 to DR1l-W Hardware Configuration

The DR11-W is a single board replacement for the DR11-B.
It is a general purpose DMA device used to transmit data to
and from the DEC UNIBUS. To complete a hook up to a DR11l-W,
connect the two 40 pin ribbon cables as follows:

P6 of the CGC 7998 DMA Board to J1 of the DR11-W
P7 of the CGC 7900 DMA Board to J2 of the DR11-W

.
1 |
f . DR11-W ———nrd §
'coCc 7900 e — — |
i . J2 i
$PIO/DMA - , i ; !
| | z . ; A
S i
I~

Figure 6-7. DRL1-¥ System Configuration
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6.5.3. CGC 7988 to DRV1l1l-B Configuration

The DRV11-B is a general purpose DMA device used to
transfer data to and from the DEC Q-Bus. This is the bus
which is used in LSI-11 computer systems. The DRV11l-B is a
single board which plugs directly into the Q-Bus. To
complete a hook-up to the DRV11l-B, the two 40-pin ribbon
cables must be installed as follows:

P6 of the CGC 7900 DMA board to J1 of the DRV11l-B
P7 of the CGC 7948 DMA board to J2 of the DRV11l-B

(‘\_AX

.

—— |

a ! ! DRY1{-B - SN
. CGC 780G °s = o i g
IPIO/CMA P7 = - - 52 ? g
| ' 1 o
| ;

o

I~

Figure 6-8. DRVII?B System Configuration
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Appendix A -- Example Interface Program
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Example Program

PIO/DMA Manual

CGC 7909

R AR RR R AR R AR AT AR R RRRR BB R RRRERE R AR AR RS ER AR FRRERBERERBRRRRRRS
FREESRRRARRARRFRARRERRRRRARARARRRRARARRERRARSRR R RN R RFRRRARRRRERES

2R
113
12121
111
E1Z 1)
FREH
tZ12]
RERS
tI2 1)
t21 1)
2EEE
REE
EREE
1111 8
ERER
RRER
E T2 2]
(122}
ERAR

Module Name : DmaDr
Function

DMA I/0 driver

Description - The purpose of this module is to

provide an easy interface for the system programmer

to the CGC T7900's DMA interface board. All entry

and exit registers are defined below.

with the PIO/DMA User's Manual, should provide
all the information needed to make use of the DMA
portion of the PIO/DMA card.

When this module is called, it assumes that
the specified data areas have been carefully
selected by the system programmer.

ERER
RRER
% %%
HRER
#RER
#RER
ER R R
TRER
#E# ¥

This program, #*#%%

2R
111
1
ERER
#RRR

RERE
111)
1111
111

ERERRERARR AR AR RRAERRERERARR AR RS R AR AR SRR RRERERERERRARARRRARRERR
ERAFRARERERFRF AR ARARRRFERRRRASRRERA RN RS RERREERRRERRRRRRRRRERER
FRRERRRRRRE AR IR A IR IR F AR RA SRR AR RF SRR RRBRRARFFF AR ARRIRRRER

»

PHI
PLO -
PSTAT
IMASK
ARHI
DMACTRL
WCREG
WCLO
AREG
ARLO
DMADAT
DMALO
DMASTAT

*
*
#*

MRDWD
MRDLO
MRDHI
MWRWD
MWRLO
MWRHI
MDMADON

Page A-2

PIO/DMA Board Registers

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

$FF8400
$FF8401
$FF8402
$FF8403
$FF8404
$FF8405
$FF8406
$FF840T
$FF8408
$FF8409
$FF840A
$FF840B
$FFB40D

High Data Byte Parallel Port

Low Data Byte Parallel Port
Status Byte for the Parallel Port
Interrupt Mask for PIO/DMA board
High seven address bits for IMA transfer
Control Register for IMA transfer
High Byte Ward Count Register (DMA Transfer)
Low Byte Word Count Register (DMA Transfer)
High Byte (A9-A16) DMA Address Register

Low Byte (A1-A8) DMA Address Register

Read DMA Data Word, Write DMA High Byte
Write DMA Data Low Byte

IMA Status Byte

Mask Bits in The Interrupt

EQU
EQU
EQU
EQU
EQU
EQU
EQU

$6
$u
$5
$3
$1
$2
$0

Mask
Mask
Mask
Mask
Mask
Mask
Mask

Interrupt
Interrupt
Interrupt
Interrupt
Interrupt
Interrupt
interrupt

Mask Register

Bit
Bit
Bit
Bit
Bit
Bit
Bit

for Read Word

for Read Low Byte
for Read High Byte
Write Word

Write Low Byte
Write High Byte
for DMA done
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|
#
#

PIO/DMA Manual

Example Program

Status Register Bit Definition, Parallel Port

Low Byte Read
High Byte Read
Word Read

Low Byte Write
High Byte Write
Write Word

IMA done

IDRLO EQU $0 Input Data Ready Low byte
IDRHI EQU $1 Input Data Ready High byte
IDR EQU $2 Input Data Ready Word
_ ODRLO EQU 33 Ready to Write Low Byte
ODRHI EQU $4 Ready to Write High Byte
ODR EQU $5 Ready to Write Word

»

* Interrupt Vector Locations

*

Vlbytin EQU $20C Interrupt Vector
Vhbytin EQU $208 Interrupt Vector
Vwordin EQU $20u4 Interrupt Vector
Vlbytwr EQU $218 Interrupt Vector
Vhbytwr EQU $214 - Interrupt Vector
Vwordwr EQU $210 Interrupt Vector
Vdmadon EQU $21C Interrupt Vector

ORG.L  $1F000

DMABOOT MOVE.B DMASTAT,DO

oo W K ok Wk W

]
=
H
=]

Revision C

Make sure interrupt is reset

MOVE.L #RDINT,Vdmadon Set up vector address
#MDMADON.IMASK Emable IMA done interrupt

BCLR
RTS

Enter with:

Do
D1
D2

Wor

BIST
MOVE. W
LSR.L
LSR.L
NEG. W
MOVE.W
MOVE.B
MOVE.B
RTS

d Count

#0 ,DMASTAT

DO.AREG
#8,D0
#8,D0

D1
D1,WCREG

D2 ,DMACTRL

DO.ARHI

END DMASMPLE

Control Information

This subroutine actually enables the hardware

Lower 23 Bits of the word address

Reset the interrupt

Set up low 16 address bits

Move upper address bits for final write

Set up word count

Write to control register and wait

Zero out high seven bits of address

* A write to the High address register initiates the transfer

Page A-3






CGC 7900 : PIO/DMA Manual Long Line Option

Appendix B -- Long Line DMA Interface Option

B.l. General

The Chromatics Long Line DMA Interface enables the DMA
portion of the PIO/DMA board to communicate with a host over
distances of up to 2,000 feet. The interface to the Long
Line Board on the host side is DR11-WA compatible. All
signals received and transmitted by the Long Line board are
RS-422 compatible.  Absolutely no software modifications are
required in converting a DEC/7900 (DR11-W) DMA interface to a
DEC/7989 (DR11-WA) Long Line interface.

B.2. Physical Description

The Long Line board occupies one slot in the 7900
backplane and picks up power, ground and system clock from
the 7968 bus. Other signals are received from the PIO/DMA
circuit board and the host system.

The Long Line Interface connects to P6 and P7 on the
PIO/DMA board and J4 and J5 on the Long Line Interface board,
using a pair of 40-pin ribbon <cables (supplied by
Chromatics). The host adapter is interfaced through three
40-pin connectors (Jl1, J2 and J3), and three 4@-conductor
cables (not supplied by Chromatics).

The signals passed between the PIO/DMA board and the
Long Line board are single ended TTL. These signals are
received and then passed through differential line drivers
and retransmitted to the host. Signals received from the
host are terminated with a 100 ohm shunt resistor across the
inputs of the differential line receivers and then sent to
the PIO/DMA circuit board.

. B«3. Handshake Integrity

There are two signals on the DR11-W interface which are
used to control the transfer of data between the host and the
79668: CYCLE REQUEST and BUSY.

CYCLE REQUEST is transmitted by the 7968 to the DR11-W
and indicates that a new data word is being requested from
the host's main memory or a new data word is ready for
transfer into the host's main memory. When the DR11-W
detects CYCLE REQUEST, it asserts BUSY. This indicates to
the 7960 that the DR11-W is requesting the system bus in
preparation for the transfer of the data into or out of main
memory.
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When using the Long Line Interface, it is possible that
the data being transferred between the host and the 7960 has
not had sufficient set up time on either the 7960 end or the
host end. This relationship between the set of the data and
the signals indicating that the data is indeed set up is
known as sgkewing. Two circuits have been included on the
Long Line Interface board to allow for more set up time on
either the host end or the 7900 end. Each circuit consists
of a shift register and a jumper header. One each has been
designed into the CYCLE REQUEST and BUSY signals. Depending
on the position of the jumper on each header, the set time of
the data to the corresponding signal going actlve can be

varied from 70 to 288 nsecs.
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Appendix C -- Connections and Connector Pinouts
PIO/DMA —-————- Long Line
P6 J4
P7 J5
Long Line —---- DR11-WA
Jl Jl
J2 J2
J3 J3

VVWTT RRNNLL JJ FFDDBBZ X V T R N L J F D B
s BT s s St et T B S e et St At
N e e I T e A e A A (R (R E B AR
e s s et et B S s St s Dt i S Dt Tt S
N L e e D e A I T R A D
s s s R Dt Dt T St e Rt St St St S B e
UU SSPPMMKKH EECCAA Y W U S P M K H E C A

Front View all Connectors
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J1l Connector Pin Out

Long Line Signal | DR11-W Signal | Direction | Pin
------------------ e et B
READY DIFF (H) | READY | To 79660 | A
------------------ o ——————————— — ——————————— e ———
READY DIFF (L) | | To 7900 | B
------------------ o e
N.C. N | | C
------------------ Rt D D ittt
N.C. I I | D
—————————————— tom e ————————— tm——————————— o ————
BUSY DIFF (H) | BUSY | To 7999 | E
------------------ Fm e e ———
BUSY DIFF (L) | | To 7900 | F
————————— e e e e e e e e e e e e e e e e
FNCT 3 DIFF (H) | FNCT 3 | To 7999 | =
------------------ tom e —— e —————— -
FNCT 3 DIFF (L) | | To 7900 | J
__________________ o e o e e e e e e e e e e e e e e e o e e e e e e e e o e e
FNCT 2 DIFF (H) | FNCT 2 | To 7900 | K
------------------ Rt s S L L S L e s St
FNCT 2 DIFF (L) | | To 7909 | L
------------------ e e e e e e e e e e i e e
FNCT 1 DIFF (H) | FNCT 1 | To 7908 I M
------------------ o e ———————
FNCT 1 DIFF (L) | | To 7900 | N
------------------ o e
N.C. | | | P
__________________ o e o o o e e e e e e e o e e e e e e e e e o e o e e e e e
N.C. | | | R
----------------- e e ——————— e ————
BAI ENB DIFF (H) | BAI ENB | To HOST 1 s
————— e e e e e tmm e ———————————— G ——————————— tm——————
BAI ENB DIFF (L) | | To HOST | T
------------------ e T et
BURST DIFF (H) | BURST (SGL CYC) | To HOST | U
------------------ e ————— e e
BURST DIFF (L) | | To HOST | Vv
------------------ e e ————

Note 1l: BAI ENB Bus Address Increment Enable
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Jl Pin Out Cont.

Long Line Signal | | Direction | Pin
__________________ +_________-_—_--_-+-———_--_-———--{--’-———-——
CYC REQ DIFF B | CYC REQ B | NOT USED | w
—————————————————— e aiatalatatadt e D R ettt
CYC REQ DIFF B | | NOT USED | X
------------------ Fm e e ————
END CYC DIFF B | | NOT USED .4
------------------ et e e
END CYC DIFF B | | NOT USED | z
—————————————————— +_.......__.-.._...__....—_-.+’_—_—___——-—.-—+——---—
GO DIFF [ | NOT USED | AA
------------------ e et LT
GO DIFF | | NOT USED | BB
—————————————————— e e e
WCI ENB DIFF (H) | WCI ENB | TO HOST | cC
------------------ R et e
WCI ENB DIFF (L) | | TO HOST | DD
------------------ o ——— e e —————
NC | | | EE
------------------ bt e ettt St L L Lt
NC. [ [ | FF
------------------ et D e L L L L L DLttt
STAT A DIFF (H) | STATUS A | TO HOST | EH
------------------ e D ettt
STAT A DIFF (L) | | TO HOST | JJ
B T T S —— T o e e e e o ————
STAT B DIFF (H) | STATUS B | TO HOST | KK
------------------ e e e ———
STAT A DIFF (L) 1 | TO HOST | LL
------------------ e et e et e
STAT C DIFF (H) | STATUS C | TO HOST | MM
------------------ e
STAT C DIFF (L) | | TO HOST | NN
------------------ e ettt e
CYC REQ A DIFF (H)| CYCLE REQUEST | TO HOST | PP
------------------ R i et L T
CYC REQ A DIFF (L) | | TO HOST | RR
------------------ o e
Ccl DIFF (H)| C1 | TO HOST | ss
------------------ e et e et D L L T bbby
Cl DIFF (L) | | TO HOST | TT
------------------ T e T Rt Lt
AG0 DIFF (H)| A@9 | TO HOST | UuU
------------------ e et
AQ0Q DIFF (L) | | TO HOST | vv
------------------ Rt et it Lo LTt

Note 1: WCI ENB
Note 2: CYC REQ

Werd Count Increment Enable
Cycle Request
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J2 Connector Pin Out

Long Line Signal | DR1l1l-W Signal | Direction | Pin
------------------ Fm e —————— e e ————
D OUT 09 (H) | D OUT @9 | TO HOST | A
------------------ o ————————————— e e
D OUT 09 (L) | | TO HOST 1 B
------------------ etk B
D OUT #1 (H) | D OUT @1 | TO HOST e
------------------ Fm e e e
D OUT 91 (L) | | TO HOST | D
------------------ o ————————— e e
D OUT @2 (H) | D ouT 92 | TO HOST | E
------------------ o ————— e ————— . ————
D OUT @2 , (L) | | TO HOST | F
------------------ o ———— e ————
D OUT 63 (H) | D ouT @3 | TO HOST | H
------------------ o e ——————— e e e e
D OUT 93 (L) | | TO HOST | g
—————————————————— +—-———_———_——-——--+__—-‘.——-——----.}._—-——-
D OUT 04 (H) | D OUT 94 | TO HOST | K
------------------ i i e i el el
D OUT 04 (L) | | TO HOST | L
------------------ o ————————————— -
D OUT @5 (H) | D ouT @5 | TO HOST | M
—————————————————— o ——————————————— o —————————— tm—————
D OUT 65 (L) | | TO HOST | N
------------------ e —————
D OUT @6 (H) | D OUT 06 | TO HOST | P
------------------ o ——————————— e ——————— - ————
D OUT @6 (L) | | TO HOST | R
------------------ Fo e e
D OUT 97 (H) | D outT @7 | TO HOST | s

o e e e e e e e 2 e o e o e o e e o e e e e 2 e e e e e o = o e e e e e o o o e o - e o e
D OUT @7 (L) y | TO HOST | T
------------------ o —————— e e e ————
NC I I | ©
------------------ tom e ————— e} ——————— - ————
NC | l | Vv
------------------ e it e S Sttt
NC | | | W
------------------ o —————— e e ———— . ————
NC | | | X
------------------ tom e ————
D OUT @8 (H) | D OUT @8 | TO HOST | Y
------------------ et D it
D OUT @8 (L) I | TO HOST | 2z
------------------ o —————————— e ———————
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J2 Pin Out Cont.

Long Line Signal | DR1l-W Signal | Direction | Pin
------------------ e L et L e T et Lt
D OUT @9 (H) | DouT @9 | TO HOST | AA
------------------ e ettt e
D OUT @9 (L) [ | TO HOST | BB
———————————-————-——+ ————————————————— + ————————————— + ——————
D OUT 16 (H) | D OUT 18 | TO HOST | cc
—— ———— — - —— " W —— S —— + ————————————————— + ————————————— + ——————
D OUT 10 (L) | | TO HOST | DD
------------------ R et L L
D OUT 11 (H) | D oUuT 11 | TO HOST | EE
———————————————— B ittt o —— tm————
D OUT 11 (L) | | TO HOST | FF
------------------ R ettt T R
D OUT 12 (H) | D ouT 12 | TO HOST | HH
------------------ e et T
D OUT 12 (L) | | TO HOST | J3J
------------------ o e e e e
D OUT 13 (H) | D ouT 13 | TO HOST | KK
------------------ et et S L P e e s e
D OUT 13 (L) | | TO HOST | LL
------------------ e e
D OUT 14 (H) | D ouT 14 | TO HOST 1 MM
------------------ R S S
D OUT 14 (L) | | TO HOST | NN
——————— e e B ettt P o ———
D OUT 15 (H) | D OUT 15 | TO HOST | PP
—————————————————— et
D OUT 15 (L) | | TO HOST | RR
—————————————————— e e et Ll B
C@ DIFF (H) | C9 | TO HOST | ss
------------------ e e et
C0 DIFF (L) | | TO HOST | TT
—————————————————— R e ettt bt Lt
ATTN DIFF (H) | ATTN | TO HOST | UU
------------------ ettt ittt St P
ATTN DIFF (L) I | TO HOST | vV
------------------ D e e e At Tt
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J3 Connector Pin Out

Long Line Signal | DRI11-W | Direction | Pin
------------------ o —————————
D IN 00 () | DIN 080 | TO 7900 | A
-—— ———t e —————————— tom——————————— fmm————
D IN 00 (L) | |© TO 7900 | B
o e e e o o e e e e e e e e o e e e e o e e e e o e e o e o o e e e e e o e e o o e o e
D IN 01 (H) | DIN 01 | TO 799090 1 cC
—————————————————— +=- ———— e ——— . ————
D IN 41 (L) | | TO 7900 | D
------------------ o ————— e . ———
D IN 92 (H) | DIN @2 | TO 7900 | E
------------------  Elatatat e e Sttt
D IN 02 (L) | |  TO 7909 | F
__________________ o e e e e e e e e o e e e e e e e e e e o e e e e e e e e e e
D IN 23 (1) | DIN 83 | TO 7900 | H
------------------ R e s e e D B L bt
D IN 03 (ry | | TO 7900 | J
———————————————— Fmm e ——————— fom e ——————— tomm————
D IN 64 (H) | DIN 904 | TO 79040 | K
------------------ o ————————— e —————— e ———
D IN 04 (Ly | | TO 7900 | L
------------------ et T
D IN 85 (H) | DIN 05 | TO 7909 | MM
__________________ o o e o e e e e e e e e o e e o e e e e e e e
D IN 65 (L) | | TO 7900 | NN
------------------ e ————
D IN 06 (H) | DIN 06 | TO 7900 | PP
------------------ S e ettt T LT b
D IN 06 (y | | TO 7900 | RR
------------------ Fm e e ———
D IN @7 (H) | DIN 87 | ~TO 7900 | ss
------------------ e ———
D IN 87 (L) . | | TO 7900 | 7T
—————————————————— tomm e ————
NC | [ | U
------------------ Fom e . ———
NC | [ | Vv
————————————— fmmmm e tomm e —————— Fomm————
NC I | | W
------------------ e ittt T it e
NC | I | X
------------------ o e
D IN 68 (H) | DIN 08 | TO 7908 | Y
------------------ e
D IN 08 (L) | | TO 79080 |z
------------------ Rt ettt R
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J3 Pin Out Cont.

Long Line Signal | DR11-W | Direction | Pin
------------------ T et D
D IN 09 (H) | DIN 99 | TO 79900 | AA
—————————————————— Fmmm e e ——
D IN 49 (L) | | TO 7900 | BB
------------------ R e e ettt
D IN 190 (H) | DIN 10 | TO 7960 | cC
————— ———— ——— - —— - —— + _________________ + ————————————— + ——————
D IN 10 (L) | | TO 7960 | DD
—————————————————— R T a matat e
D IN 11 (H) | DIN 11 | TO 7900 | EE
------------------ e —— e e e e
D IN 11 (L) | | TO 7960 | FF
—————————————————— e ettt e s
D IN 12 (H) | DIN 12 | TO 7999 | HH
—————————————————— e et et Tt
D IN 12 (L) | | TO 7960 | JJ3
------------------ Fm e e e
D IN 13 (H) | DIN 13 | TO 7909 | KK
------------------ Frmm e e e ———
D IN 13 (L) | | TO 79680 | LL
—————————————————— o —— e e ————
D IN 14 (H) | DIN 14 | TO 7900 | MM
------------------ e e Rl L
D IN 14 (L) | | TO 7900 | NN
—————————————————— o ————————————— e
D IN 15 (H) | DIN 15 | TO 7960 | PP
------------------ e et e e anatt
D IN 15 (L) | | TO 7969 | RR
------------------ Rt e e it Tt
INIT DIFF (H) | INIT | TO 79090 | 8s
------------------ e e e
INIT DIFF (L) | | TO 79940 | T

—— o e o e e e o ——————— e ———————— e ————————— o
INITV2 DIFF (H) | 1IV2 | TO 7909 | uu
------------------ o ————
INITV2 DIFF (L) | | TO 7900 | vv
------------------ o e e e
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Appendix D —— Custom Interface Notes

The Chromatics PIO/DMA User Manual contains all the
information necessary to perform DMA transfers. If the DMA
connection between the 7906 and the user device is not a DR11-W
type interface the notes below should aid in keeping the
connection simple. The signals that are most crucial in
performing DMA transfers to and from the CGC 7900 are:

o CYCLE REQUEST
o BUSY

o READY

o Data IN

o Data 0OUT

oCl

It is important to understand from the outset that all DMA
operations performed through the PIO/DMA <circuit board are
initiated by the 7960. This "master/slave" relationship between
the 7900 and the host, or other user device, must be understood
by anyone trying to do a custom interface. Under the DR11-W
protocol, the READY signal going from the host to the 7900
indicates that the DR11-W has been programmed and is now ready to
respond to any CYCLE REQUESTs generated by the 79986. Once the
7900 firmware has detected READY, the appropriate registers will
be loaded and the hardware will begin to issue CYCLE REQUESTs.

The host, or other user device, is expected to respond to
the CYCLE REQUEST with BUSY. Data being transferred to the host
is valid on the leading edge of the CYCLE REQUEST signal. Data
being transferred from the host is latched into the onboard data
buffers on the trailing edge of BUSY. This handshake will
continue until the word count register on the DMA circuit board
has been exhausted. A more detailed description of the interface
operation is given in the the PIO/DMA User Manual.
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