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1. INTRODUCTION

The DMO9A Adapter/Multiplexer an option to the PDP=9 manufactured by Digital Equipment
Corporation (DEC), provides an interface through which three 1/O devices may gain access to the

PDP-9 memory via the DMA channel. A basic system block diagram is given in Figure 1-1,

PDP-9 170

i DMO9A DEVICES

PDP-9
CONTROL
LOGIC

Figure 1-1 Basic DMO9A System Block Diagram
This document and the documents referenced herein provide the information necessary for
installation, operation and maintenance of the option. The level of discussion assumes that the user

is familiar with the basic PDP-9.

1.1 Related Documentation

The DEC documents listed in Table 1-1 contain material which supplements information in

this document.

Table 1-1
Reference Documents

Title Document Number Description
PDP-9 User Handbook F-95 Operation and programming information
for the PDP-9,
PDP-9 Maintenance Manual F=-97 Operation and maintenance information
Volumes I and II for the PDP~9 including basic PDP-9

engineering drawings. Basic DMO9A
theory of operation.

DIGITAL Logic Handbook C-105 Specifications and descriptions of most
FLIP CHIP modutes used in the DMO%A,




1.2 Engineering Drawing References

Engineering drawings will be referenced using an abbreviated code. As an example,
drawing D-BS-DM09-A-2, DMA Adapter Multiplexer Control, sheet 1 of 2, will be referenced as
[DM-2(2)].

2, SPECIFICATIONS

2.1 Environmental

The DMO9A consists entirely of modules of the type used in the PDP=9 central processor.
Therefore , PDP-9 environmental specifications apply to the DMO%A.

2.2 Power Requirements

The option obtains all necessary operating power from the PDP=9 power supply system.

No additional power supplies, power control or fan assemblies are necessary .

2.3 Physical

The DMO%A consists entirely of modules which are housed by two DEC standard 1943 mount-

ing panels, thus requiring 10~1/2 in. of mounting space. Placement of these panels is given in Sec=
tion 3, INSTALLATION.,

2.4 Controls and Indicators

No controls or indicators are associated with the DMO9A. The option is entirely under the
control of the PDP-9 and the I/O devices.

2.5 Performance

The multiplexer operates at two speeds. 1/O devices with 10 mHz logic may request the
high speed and thus achieve a 1 ps/transfer rate; 1/O devices with low speed logic should request the
low speed of 3 ps/transfer to permit sufficient data=line settling time. It should be remembered that
the speed range applies only to the DMO?A. The PDP-? DMA channel and the memory require only
1 ps/transfer.



3. INSTALLATION

Implementation of the option involves installing the option modules into their preassigned,
prewired locations in the basic PDP=9 cabinet. The location in which the option mounts is shown in

Figure 3-1,
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TABLE

Figure 3-1 Installation Diagram

The following engineering drawings provide all necessary interface information.

Drawing Number Title Description

D-CD-DM0%9-A-9 (Rev. A)  Memory Interface  Interface between the DMO9A and the basic
PDP-9 memory.

CD-D-DM09-A=10 Interface Cabling  Interface between the DM0%9A, MEOPA memory
DM09 Memory extension control and MMO9A extended memory
bank.
CD-D-DM09-A-11 Cabling DMA Interface between the MC70B basic PDP-9 memory
Inter-Memory and MMO9%A, B and C extended memory banks.
4, PRINCIPLES OF OPERATION
4.1 Basic

A basic description of DMO9A logic operation can be obtained from Section 3.8.3, DMA
Channel Transfers, of the PDP-9 Maintenance Manual, Volume 1. A detailed DMO9A block diagram

is also contain in that section.,

This document describes in detail the operation of the DMOYA DMA Adapter/Multiplexer.
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4.2 Detailed

A variety of transfer type combinations are possible with the DMO9A. To avoid excessive
repetition, only three types will be described herein; Single=Fast=Input cycle, Single=Slow=Output
cycle and Double (Back to Back)-Fast=Output cycles.

Certain DMO9A operations are executed regardless of transfer type; namely, conirol circuitry
initialization via power turn-on and internal DMOA control pulse train generation. Transfer type
descriptions assume I/O device 0 is being acted upon. All reference will be made to I/O device 0.
Similar operations will result when any other device is acted upon.

All transfer types can be thought of as consisting of a number of "time states" each commen=-
cing with a PDP-9 CLK pulse. Single transfers consist of time states in which either an 1/O device is
made ready, in which a device is synchronized to the PDP=9, or in which a data transfer takes place.
With multiple transfers, synchronization is established during the previous data transfer.

When reading the logic descriptions, the user should refer to the engineering drawings
referenced on the signal flow tables. In addition, DMO%A timing diagrams, drawings DM-8(1) and

DM-8(2) should be referenced for specific timing information.

4.2.1 Power Turn=On

When the system is first turned on, PK CLR (power and key clear) pulses arrive at the DM0%A
control logic and produce PWR CLR POS (power clear positive) pulses to condition the control logic.
The operations performed are as follows:

Clear SYNC 0

Clear SET AO

Clear SET DO

Clear DEV 0 CONT

Clear SLOW CYCLE A

4,2,2 Internal Control Pulse Train

Following PK CLR, CLK (clock) pulses arrive at the DMO9A control logic and are used to
generate an internal DMO9A control pulse train via the circuitry of Figure 4-1,
Time relationships are illustrated in Figure 4-2. The pulse train is generated whenever the

system is operating.
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4.2.3 Single=Fast=Input Cycle

The DMO9A adapter/multiplexer is utilized during the memory read/write cycle. During
this time the I/O device break request flag is set providing the DMO9A with a CH 0 BK RQ level.
Referring to Table 4=1 and the referenced engineering drawings, internal control logic operations serve
to generate an AM RQ level. This level is applied to the PDP=9 memory control circuitry shown on
drawing D-BS-MC70-B-1 (sheet 2). A CLK pulse marking the beginning of the SYNCING time state
is then produced. During SYNCING, the central processor has access to core memory. CLK, delayed
100 ns, generates SYNC CLK to set the AM SYNC flip-flop in memory control via AM RQ(1). AM



SYNC(1) produces AM SYNC(1)B and AM SYNC BUS(1). AM SYNC(1)B is utilized by CM (control
memory) timing to prevent SM(1) from restarting the CM on the next CLK pulse which marks the begin-
ning of the DATA XFER time state.

The DATA XFER time state is entered via another PDP-9 CLK pulse. CLK, delayed 50 ns,
is POST CLK and resets the MODE flip-flop conditioned by AM SYNC(1). MODE(0) signifies AM
access to memory while MODE(1) signifies CP access to memory. PRE-WRITE OFF of the previous core
memory cycle (SYNCING) sets the MEM DONE flip~flop and produces AM GRANT. If an EAE or an
IOT instruction immediately precedes the DMO9A request, AM GRANT is not produced. In this case
AM SYNC(1)B is delayed to generate AM GRANT SMLTD (simulated).

During the current time state, 1/O device 0 address bits are present at the input gating
circuitry of the AM REGISTER (refer to drawing DM-3(2)). Address bits utilized by a PDP=9 with basic
memory are designated CH O ADDR BIT 05 through CH O ADDR BIT 17. The bits are applied to the
inverter modules shown, ADDR 0, the result of DEV 0 CONT(0) and SET DO(1), allows the address
bits access to the jam input gates of the AM REGISTER as LAM 05 through LAM 17,

An AMI (adapter multiplexer input) pulse jam transfers the 13-bit address into the register.
AMI is the result of AM GRANT* or AM GRAND SMLTD. The flip~flops designated AMEMA 03 and
AMEMA 04 are used with PDP=9 systems containing extended memory banks. Inverter inputs are CH 0
ADDR BIT 03 and SET AO(1) for AMEMA 03 and CH 0 ADDR BIT 04 and SET AO(1) for AMEMA 04.
LOAD AMEMA jam transfers the extended memory addressing bits into their respective flip-flops. This
pulse is produced 650 ns after CLK by the control pulse train circuitry described in Section 4.2.2,

Following memory addressing, an 18-bit data word is jam transferred into the AM REGISTER.
1/O device 0 data word consists of CH 0 DATA BIT 00 through CH 0 DATA BIT 17. The data‘word is
also applied to a network of inverter modules. The enabling signal is DEV 0. The data word is jam

transferred into the AM REGISTER by a second AMI pulse which is produced by AM STROBE.

4.2.4 Single=Slow=Output Cycle

Table 4-2 illustrates the signal flow associated with a Single=Slow=Output cycle. The
I/O device is programmed to indicate that an output transfer is to take place, the number of words to
be transferred and the address of the first word, DMO9A control logic operations which result from this
type of data transfer are basically similar to those of the Single-Fast-Input cycle. The I/O device
requests multiplexer service via CH 0 BK RQ. The control logic proceeds to generate AM RQ and
AM RQ NEG. SYNC 0(1) and CH 0 FAST RQ condition the set DCD gate of the SLOW CYCLE A

*Both may be present but the circuit is a logical OR.



flip=flop which is set by the positive going transition of AM RQ NEG. Following logic operations in
the multiplexer and in the PDP=9, an AM GRANT pulse isissued to produce AMI. With input transfers,
this pulse jam transfers the device supplied address into the AM register. This is not necessary with the
current type of transfer.

Following further DMO9A control logic operations, similar to those of Single=Fast=Input
cycle, PDP-9 AM STROBE arrives at the DMO9A. This pulse is gated with CH 0 RQ IN and SET DO(1)
to produce SAI (sense amplifier input) thus allowing PDP=9 sense amplifier bits SA 00 through SA 17
access fo the jam input gates of the AM register. A second AMI pulse is produced at this time to jam

transfer these bits into the AM register.

4.2.5 Double (Back to Back)-Fast-Output Cycles

Signal flow for the current transfer type is given in Table 4-3. Initial signals sent to the
DMO9A control logic are CH 0 BK RQ, CH 0 FAST RQ and CH 0 RQ IN. CH 0 BK RQ signals the
DMO9A that service is requested. This signal and internal SLOW CYCLE A(0) produce SYNC 0 EN to
condition the set DCD gate of the SYNC O flip~flop. The D PHASE pulse preceding the SYNCING 1
time state sets SYNC O to establish device priority. This conditions the CH 0 FAST CLR and sets the
DCD gate to produce AM RQ and AM RQ NEG. AM RQ signals the PDP=9 that a DMA cycle is de-
sired; the computer responds with AM SYNC(1) B.

The A PHASE pulse of SYNCING 1 sets SET AO and generates CLR SYNC. This clears
SYNC 0. SET AO(1) and AM SYNC(1)B generate SET DO EN which conditions the set DCD gate of the
SET DO flip~flop.

The following D PHASE pulse sets SET DO, SET AO(1) and SET DO(1) produce CLR SLW CYC
EN which with A PHASE, maintains SLOW CYCLE A(0), a characteristic of fast transfers. SYNC 0 is
set again because SLOW CYCLE A(0) and CH 0 BK RQ are still present. Setting SYNC 0 generates
another AM RQ signal. Because this signal is applied to the PDP-9 AM SYNC flip=flop prior to SYNC
CLK, the flip-flop remains set.

The PDP-9 produced AM GRANT arrives at the multiplexer control circuitry as the DATA
XFER 1 and SYNCING 2 time states are entered. The pulse jam-transfers address information into
the AM REGISTER. During these time states the data transfer associated with the preceding syncing
operations, and syncing operations for the next data transfer take place.

AM STROBE arrives from the PDP-9 and generates SAI and AMI, thus allowing the sense
amplifier bits, SA 00 through SA 17, access through the AM register gating circuitry and into the
AM register.

DATA XFER 2 is entered. SET AO is cleared and operations similar to DATA XFER 1 take
place to jam transfer the data bits of the second word into the AM register. The D PHASE pulse at

the end of the current time state clears SET DO.



Table 4-1

Single~Fast-Input Cycle Signal Flow

Time Control . . Drawing

State Pulse Signal Conditions Number

SYNC 0 EN CH 0 BK RQ * SLOW CYCLE A(0) DM-2(2)

D PHASE SYNC 0(1) D PHASE * SYNC 0 EN DM-2(1)

AM RQ SYNC 0(1) DM-2(2)

AM SYNC(1)B From PDP-9 MC-1(2)

SYNCING A PHASE SET AO(1) A PHASE * SYNC 0(1) DM-2(1)

CLR SYNC A PHASE * AM SYNC(1)B(B) DM-2(2)

SET DO EN AM SYNC(1)B * SET A0 (1) DM-2(2)

CH OFAST CILR CLR SYNC * SYNC 0 (1) DM-2(1)

SYNC 0(0) SYNC 0(1) * CLR SYNC DM-=-2(1)

D PHASE SET DO(1) D PHASE * SET DO EN DM-2(1)

CLR SLW CYC EN SET AO(0) * SET DO(1) DM-2(1)

AM GRANT From PDP-9 MC-1(2)

DATA XFER A PHASE CH 0 ADDR ACC A PHASE * SET AO(1) * SET DO(1) DM-2(1)
IN

DEV 0 CONT(1) CH 0 ADDR ACC IN * SET DO(1) DM-2(1)

DEVICE O DEV 0 CONT(1) * SET DO(1) * CH 0 RQ IN DM-2(2)

SET AO (0) A PHASE * SYNC 0(0) * SET DO(1) DM-2(1)

CH 0 ADDR ACC CH 0 ADDR ACC IN DM-2(1)

SLOW CYCLE A(0) A PHASE * CLR SLW CYC EN DM=-2(1)

AM STROBE From PDP-9 MC-2

D PHASE CH 0 DATA RDY D PHASE * SET DO(1) * SLOW CYCLE D(0) DM-2(2)
IN

INH 0 DAP(0) CH 0 DATA RDY IN DM-2(2)

CH 0 DATA RDY CH 0 DATA RDY IN DM-2(2)

CH 0 DATA ACC DPHASE *CH ORQIN * INHODAP(0)*SETDO(1)| DM-2(1)

SET DO(0)

D PHASE * SET A0(0) * SLOW CYCLE D(0)

DM-2(1)




Table 4-2

Single=Slow=Output Cycle Signal Flow

Time Control . - i Drawing
State Pulse Signal Conditions Number
SYNC SYNC 0 EN CH 0 BK RQ * SLOW CYCLE A(0) DM-2(2)
D PHASE SYNC 0(1) D PHASE * SYNC 0 EN DM-2(1)
AM RQ SYNC 0(1) DM-2(2)
SLOW CYCLE A(1) SYNC 0(1) * CH O FAST RQ * AM RQ NEG - 0 DM-2(1)
AM SYNC(1)B From PDP-9 MC-1(2)
SYNCING A PHASE SET AO(1) A PHASE * SYNC 0(1) DM-2(1)
CLR SYNC A PHASE * AM SYNC (1)3(B) DM-2(2)
SET DO EN AM SYNC(1)B * SET AO(1) DM-2(2)
CH O FAST CLR CLR SYNC * SYNC 0 (1) DM-2(1)
SYNC 0(0) CLR SYNC * SYNC 0(1) DM-2(1)
D PHASE SET DO (1) D PHASE * SET DO EN DM-2(1)
AM GRANT From PDP-9 MC-1(2)
DATA XFER A PHASE CH 0 ADDR ACC A PHASE * SET AO(1) * SET DO(1)

IN DM-2(1)
DEV 0 CONT(1) CH 0 ADDR ACC IN * SET DO(1) DM-2(1)
SET AO(0) A PHASE * SYNC 0(0) * SET DO(1) DM-2(1)
CH 0 ADDR ACC CH 0 ADDR ACC IN DM-2(1)
CLR SLW CYC EN SET AO(0) * SET D(1) DM-2(1)
SLOW CYCLE A(0) A PHASE * CLR SLW CYC EN DM-2(1)

AM STROBE From PDP-9 MC-2
AMI AM STROBE + AM GRANT DM-2(2)
SAI AM STROBE * CH 0 RQ IN * SET DO(1) DM-2(2)

D PHASE

SET DO(0) D PHASE * SET A0(0) * SLOW CYCLE D(0) DM-2(1)
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Table 4-3

Double (Back to Back)-Fast-Output Cycles Signal Flow

Time Control . - Drawing
State Pulse Signal Conditions Number
SYNC 0 EN CH 0 BK RQ * SLOW CYCLE A(0) DM-2(2)
D PHASE SYNC 0(1) D PHASE * SYNC O EN DM-~2(1)
AM RQ SYNC 0(1) DM-2(2)
AM SYNC(1)B From PDP-9 MC-1(2)
SYNCING 1 A PHASE CLR SYNC A PHASE * AM SYNC(1)B(B) DM-2(2)
CH 0 FAST CLR CLR SYNC * SYNC 0(1) DM-2(1)
SET AO(1) A PHASE * SYNC 0(1) DM-2(1)
SET DO EN SET AO(1) * AM SYNC(1)B DM-2(2)
SYNC 0(0) CLR SYNC * SYNC 0(1) DM-2(1)
D PHASE SET DO(1) D PHASE * SET DO EN DM-2(1)
SYNC 0(1) D PHASE * SYNC 0 EN DM-2(1)
AM RQ SYNC 0(1) DM-2(2)
AM GRANT From PDP-9 MC-2(1)
DATA XFER 1 A PHASE CH 0 ADDR ACC A PHASE * SET AO(1) * SET DO(1)
SYNCING 2 IN DM-2(1)
CH 0 ADDR ACC CH 0 ADDR ACC IN DMO02(1)
DEV 0 CONT (1) SET DO(1) * CH 0 ADDR ACC IN DM-2(1)
AM STROBE From PDP-9 MC-2
SAI CH 0 RQ IN * SET DO(1) * AM STROBE DM-2(2)
SYNC 0(0) CLR SYNC * SYNC 0(1) DM-2(1)
CH 0 FAST CLR CLR SYNC * SYNC 0(1) DMO02(1)
D PHASE CH 0 DATA RDY D PHASE * SET DO(1) * SLOW CYCLE D(0) DM-2(2)
IN
CH 0 DATA RDY CH 0 DATA RDY IN DM-2(2)
AM GRANT From PDP-9 MC-2(1)
CLR SLW CYC EN SET AO(0) * SET DO(1) DM-2(1)
DATA XFER 2 A PHASE SLOW CYCLE A(0) A PHASE * CLR SLW CYC EN MC-2(1)
CH 0 ADDR ACC A PHASE * SET AO(1) * SET DO(1) DM-2(1)
IN DM-2(1)
CH 0 ADDR ACC CH 0 ADDR ACC IN
AM STROBE From PDP-9 MC-2
SAI CH O RQ IN * SET DO(1) * AM STROBE DM-2(2)
D PHASE SET DO(0) D PHASE * SET A0(0) * SLOW CYCLE D(0) DM=-2(1)




5. ACCEPTANCE TEST PROCEDURE

Acceptance testing of the DMO9A option consists of executing Test Procedure DM09A-0

with the DMO9A Tester at both normal operating conditions and the voltage margins specified below.

\ Aggravation
Trial Test Condition

1 DMO%A-0 None

2 DMO%A-0 Margin rack A

3 DMO0%A-0 Margin rack B

Minimum margin specifications for rack A and rack B are listed below.

Margin

+10V ~-15V
+6V | =6V | +4V | -4V

6. MAINTENANCE
6.1 General

The general maintenance procedures described in the PDP=9 maintenance manual also

apply to the DMO%A option.

6.2 Delay Adjustments

Adjust the R302 Delay at A27 according to the data given on engineering drawing DM=2(2).

6.3 Module Complement

Table 6-1 lists the module complement of the DMO?A option.
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Table 6~1
Module Complement

DEC Type Module Type Quantity Recommended Spare Quantity
B169 Inverter 17 2%
B213 Jam Flip~Flop 14 1*
R0O02 Diode Cluster 2 1*
R111 Diode Gate 12 1*
$107 Inverter 2 1*
5202 Dual Flip=Flop 7 1*
5203 Triple Flip-Flop 1 1%
S603 Pulse Amplifier 5
WO005 Clamped Loads 3 1#
W300 Delay Line 1 1
W612 Pulse Amplifier 8
R302 One=Shot Delay 1 1

*Contained in the basic processor spare parts kit.

ENGINEERING DRAWINGS

Table 7-1 lists the DEC engineering drawings associated with the DMOYA option.

Table 7-1
Engineering Drawings
Drawing Number Title Revision
DM=-2(1) DMA Adapter Multiplexer Control BS-DM09-A-2 Sheet 1 of 2 J
DM-2(2) DMA Adapter Multiplexer Control BS~DM09~A-2 Sheet 2 of 2 J
DM-3(1) AM Register BS-DM09-A-3 Sheet 1 of 2 B
DM-3(2) AM Register BS-DM09-A-3 Sheet 2 of 2 B
DM-4(1) Cable Diagram BS-DMO09-A-4 Sheet 1 of 2 O
DM-4(2) Cable Diagram BS-DM09-A-4 Sheet 2 of 2 A
DM-5 Module Utilization MU-DM09-A-5 H
DM-8(1) DMO%A Timing Diagram TD-DM09-A-8 Sheet 1 of 2 O
DM-8(2) DMO9A Timing Diagram TD-DM09-A~8 Sheet 2 of 2 O
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c2p czé c2¢ SYNC [ (1) =Rt B5],
Azl | 2213——@ DEVICE @
H osyne s N P osTne | EN K osvNe 2 EN v 820
oD al K N R d D 5 CH & RQ lNﬂ
SLOW CYCLEAZ = ~ A " ~ A < (??J N SYNC 2 () = Vv v
Rill R mn Rpp2
C T H 1 BK CHZ2 BK
cn @B RQ ces | € N ezl ma |- oLc22ly N . " _—
wees (D o WODS 2P woes Y DEV ¢ CONTROL(1) oA J
czd S c2é § c26  § et D@ () —eRdge 55,
B2e B213 <
CH @ DATA RDY CH | DATA RDY CH 2 DATA RDY 2
Jcm DATA RDYIN CH 2 DATA RDYIN 15 [}
r [P~ £ [PR g [ PR b3
CH @ DATA RDY IN weiz | welz | Weli2 | = ) P12 aMI
D6 o D7 D7 7 s R wWaei2
o ulx = lt o = AM GRANT ~ Al P
S SI97 H = =35)
22 ™ 22135 @ DEVICE | C
D LH/J SETK N,P e R U,V +/0 « 221
SET D@ (Z))(w oA DI A A |2 A ;;..nr CH | RQ IN——O[/SL
SLOW CYCL.
£od 023 D23 p Lo—IN
v T iz} REP2. =3 S
AM STROBE: ~ AT DEV | CONTROL(M)—@ A bT
A |0 - S1p7|  AM GRANT SET D 1(1) —eROPZ B SZoar—> AM GRANT
SeP3|H SeP3|, Al SmMLTD N B22 szia [N > 693 SmMLTD
D24 D24 [] v o [PR—»sAz B2 A28 | H
D PHAsER = E = MT—OWG*E = weos ¢ 1 in 51
L D PHASE |s Rr U AlG A23 9 3 L X -
E %P rooo A [TJo = b LOAD - =
Rl -
[N A o WhE5 P ~ AMEMA
K A8 - 1%7 85
A~V PHASE PHASE W@@5 A23 S i o
L JRiil SBA A A K A23 B24 &, B2i3l——@ DEVICE 2
821
AlS ™ i W¢¢5 v M
= AzZ3 CH 2 RQ IN ‘—QE B 3g2
o F vseiz Y £ #z7
Y
J e H Vi K o o nmar AM SYNC)B [JH
o H K N = V] RO pe] cL ~ A v F
SET D @) —ef VA SET DI() —efo A SET D2() ~ A AT RN DEV 2 CONTROL() A =
E o RIl ’ L o RN S ol Rl Azl |F SET Do) LelRED2] -
B18 b3 Bis s Bi8 spn 3 222 ADJUST AM GRANT SMLTD
_ _ 1 i TO OCCUR AT ANi GRANT
A F K J B L - TIME.
CH@Z RGIN— ~u | CHITRQIN — ~J CH 2 RQIN ~
S197 sIg7 sig7 B
Bz24 B2¢9 B24
wegs
1, A23 J 5elr syne PWR CLR PoS
v S L D H o L
E
SYNC (@) - o SYNC 2 (@) y — = r:“/|\ | —— A PHASE (8) PK CLR L
3vnC @ () e A7 ~A A PHASE—4—d AU N SI67
17 el RIN wegps 3 | S187 LR S AT
AlD Az AZ> AR | o sync()ed®)
. s 2 (@) A
P ~J
st () 2;,;’“
8 7 6 5 ‘) 4 3 2 1
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E D E D P N P N E D E D P NP N E D E D P N P N E D E D P N P N E D E D P N P N EOOEEOQD P N P D
#052130W O [ Ona s O Os2130 Y ] CB2130 WYY | 052130 905539 213°0 052139
B213 213 B213 B213 B213 B213
2 g | 0,52137 8 Ag7 | QABGZ;S \ BAgS f gABa?IGB 1 O h5g | gABgI f LTt By (7.3 1 ST oy i |
AM @9 AM ] AM @2 AMB3 AMB4 AM @5 AMZ6 AM @7 AMPZ8 AMZ9 AM 18 AM I
' L T T ] T Jd, T Jd T
AMI
‘0 U '0 UJ -. U ‘0 UJ " U " U
—OLAM B —LAMB I —OLAM B2 S LAM B3 OLAM B4 +—LAM G5 SLAM 6 —OLAMPT OLAMPZS —LAMBO SLAM 19 —LAM I
-9 'Y ] [N N\~ V¢ L *\\—¢ * -8
3 D 3 D E D E A 3 D E o
R o A A o A ~ A ~ A A N [NRA o
Bl69 B169 Bl69 8169 Bl69 B169 Bl69 B169 Bl69 B169 Bl69 BI69
LT , |Bai . |Bg2 , |B92 BG4 , |Boa 806 , |Boe . _|Bg8 s |B@s u _|BI8 J_|B¥
SAM—Q‘X SA 81 —07 SA¢2——0A SAB3 —.7 5A¢4_H_¢A SA @5 _.7 s,we_i./\ SA &7 _.7 swe—?o/\ sa 09— 3A|¢—Fo/\ SA (i —o/\
F F F F
sal — o ~ - X
Lo [CHO@DATA N f— |CHODATA L F— [CH@DATA N f— KH@DATA L | [CHBDATA N f— [CHBDATAL P [CH®@ DATA N | |[CHPDATAL = |CH@DATA N o CHEDATAL — |[CHO DATA N |
CH @ DATA-BTOZ— ~® | | BIT g1 Al [BTg2 (®Al |BITEE T A [BiITEs O Al |BITES Al |BiTES Al [BITEr TYA| [BT88 TA| |BITE A BT 2 Al |BIT A
DEV g ——® -
R 1 [CHIDATA s _|— [cHiDATA R 1 |[CHIDATA S _}—{ |[CHIDATA R _|—1 CHIDATA S | |[CHIDATAR - [cH1DATA S _}— [CHIDATA R g~ |CHIDATA S J— [CHIDATA R CHIDATA S
CHIDATABITO & — @ | | BIT &I N BirgeT Al |BiT 23 Al |BiTes N EREE Al [BiTes TLOIA| |BiT o7 Al [siTee TOA| BT @0 A BT G Al (BT TOA
DEVI
X U 1 |cH2DaTa v - ([cH2DaTAy F— ([cH2pata v — [cH2oaTa y — IcHzpata v _— [cH2DaTa y _F— |[cH2DAaTA v _— |[CH2DATA y JF—7 |[CH2DATA v ] |[CH2DATAUY i— |CH2 DATA V_i—]
CH2DATA-BITHS — @1 | 8T Q! Al BT T OIAl | BITE3 Al |BTEs T OA| |BiT s Al [sTee T A| |aiT o7 Al (8788 TOA] |BiT @9 Al [B1TIB Al [BiTi2 TOA C
DEV2—®
M Ic v 1Ic Id Ic ™ 1Ic M £ L <
NOTE:
ooN, 4lw, 10%, TERMINATORS TO GROUND
MUST BE PUT ON SAZ@ THRU SAI7.
E D E D P N P N £ D E D P N P N E D E D P N P N [«
93052130 $ 021
AT3 Al
AMI
4 100N
AN 4 AN [ ' g
E D E D E =
A A A ~ A A ~ AN
Bl69 B169 Bi69 8169 Bl69 B169
Bi2 J BlI2 Bl4 J Bl4 ﬂs J Bi6
sA 12 —HQE SA 13 ——OE SAl4 : A sa1s  —er Jsale ——*F'c N a7 —ef
F
| —o
A CH@DATA N cHeDATA L [croData N 4 [cHepata [ | [cHoDATA N 1
CH & DATA-BIT 12—0/\ BIT i3 — OA BITI4 ¢ A BIT 15 A BIT16 W A BIT 17 —®A B
DEVE— O | o oata 5 | krnioaar o [crioata 5 O [crioaa g o [crioaa 5 o 100N
CH | DATA-BIT 12 —;‘ A BIT 13 N BIT14 TN BT 15 —®A BIT 16 —P‘ A BIT 17 N
DEVI — & =
U CH2DATA V I CH2DATA Uy | CH2 DATA vV _—1 CH2DATA U 1 CH2DATA V 1
CH 2 DATA-BIT I2 —‘T A BIT 13 - N BIT 14 " N BIT 15 A BIT 16 T N BIT 17 A —
DEV2—®
M AL M 1C M iC
A
8 7 6 5 1 4 | 3 | 2 1
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8 | 7 6 5 { 4 3 2 1
E D E D
8213V
P23 !
AME VA B3
D _OAD AMEMA ,“:’J‘; 5
4
LAM &5 AMZ6 LAM 37 LAM @8 LAM 29 LAM I8 LAM 1I LAM (2 LAM 13
3 D '“in 3 '“'?n 'ffiz D E D "'is '“?o
N ~ AN v A ~ A [~ A ~ N\ ~ A ~~ A oA o~ AN A AN
Ble9 8169 Bl69 BI69 Bl69 B169 Ble9 B169 Bl69 B169 Ble9 8169
y [BO3 , |BO3 . _|BOS J |BOS . _lBO7 4 |BO7 W | BO® J |BO® MR EL AL ML s 813
|29 1°C =2 |20 i 129 it Rl o5 1o
E N A F N N F N N FalN N F ﬂ A Fal N
= L CHZADDRN _|— L CHPADDR N _— CH@ADDR L f—1 |CHOADDP N _r— |[CH@ADDR L _f—1 |CHOADDR N ~— |[CH@ADDR L | |[CH@ADDR N — |[CHBADDR | _—] |[CHE@ADDR N _|—
— CH {3 ADDR 31703—-017 BITga —& T A 81T 85 ~— OA BITZ6 ¢ A BITE? A BIT 28 A 8IT 69 — ®IA BIT 18~ (A BIT I A BIT 12 A BIT I3 A —
SET AGN— @ | o aoor 5 o — [P T ® | [chiaoor 5 O [criaoor r — [cniADDR 5 O [chiaoorR R O— [CHiADDR 51— [cnianon RO [ciia0or 5 O [oniaope R — [cFizooR 5 ®—
CH | ADDR Bnma——Po/\ BIT 24 A oA BIT 5 Al |8BIT@6 A BIT 27 A BITE8 ~ N BIT @9 N BITI8 — SN BIT II N BIT 12 — L A BIT (3 N
c znogs ‘;' W— 9 | [crzator y O [**®R'T 1 ®—| [crzaoor v O [crzaoor y o —| [crzaodrR v 2| [Crzapor y O [cHzAbDR y O — |cnzaoor u o [chzaoorv ™ — [crzamor oo [cnzator v ®—
H Bi (2)3-—?4/\ BIT @4 A oA BIT @5 A BIT @6 oA BIT 87 A BIT 28 T A BIT 89 A BIT I@ TN BIT I A BIT 12 TN BIT 13 A
SET A2(}—® MDDR 2
M [C L M Ac M ic L A< M 1c M [C
C C
wogs5
A23
VY
) T J
LAM 14 LAM 16 BD B0 BD
LAM I5 LAMI7 B213[D | B213 |N B2i3[0
BI19 BI9 B2g
E D E D
i A A [~ A ~ A M e
Bl69 B169 Bl69 8169 =
BI5 J BB BI7 J |B7
— A — oA A A
F
= ® | [croaoor w o [croaooa L O [CHBADOR N o 50 e 8D | BD |e
CH@ADDR BIT 14— BIT 15 A 31T 16 BIT 17 A B2i3 = _@ADDR & B2!3 —ADDR | ] B2131= @ ADDR 2
K N K N BIS | B2g
ADDR § —T @ BIS
R g1 |CH'ADDR S _F— ICHIADDR R g1 [CHITADDR S g
CHIADDRSITIA — @Al BT 15 AL leims Al farir 9N u K
ADDR | — P o | P DEVQCONTROLM)EQE DEV | CONTROL(G){ DEV 2c0NTR0L(z)—o{z
U CH2 ADDR v CH2ADDR U 1 CH2 ADDR Vv 1 L v L
CH2 ADDRBIT 14 — @ BIT 15 A BITI6 1 oA BIT 17 A
B ADDR 2 — @ T v b) F H K
M T ™ TIc SETD (1) A SET D I() = /A SETD 2(1) ~
= = = = RO@2 ROG2 RAG2
Al7 B22 B22
B
A A
8 7 | 6 5 ) 4 ! 3 ] 2 1
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w3l W@33 6795 wg@33 W@33
D@4 AQS AlS X Al AQ2
CLK —» SA °
e e e 1} e SA 99 e
Y . . @ . 19 .
H H H H H
CHPBK RQ —ee AM SYNC()B—<| & - @2 . " .
K K K K K
RQ IN —e®e AM RQ — 23 ) 12 .
M M M M M
ADDR ACC-@{ ® AM GRANT—¥ @ ° ¢4 ° 13 *
P P P 3 P
DATA ACC—#{® PK CLR—» e . @5 . 14 .
S ) S S S
DATA RDY-® e AMEMA 33(0)—e * ? 96 ; 15 .
T T |
FAST RQ —<e AM STROBE —¥{ e . o7 . 16 .
v % v v
CH @ FAST CLR-q:J AMEMA @4 (0)—ef & SA ¢8 . SA 17 \‘
N\
¥ USED FOR TERMINATION ONLY NOT A CABLE, [OPTIONAL)
W@ 3i wa3l wg3i Wg@3l  W@3l w@3i
D@8 DI3 % AQ3 D@2 Dde DIg
A [) R —0® AM @3 () -—om M D) ¢
. K . [] -
. CH @ BK RQ . . AM @@ () . . .
[ HQYR N —®e 1 — e 1 - *
H CHPRQ T H ¢ H ¢ H H H
CH | BK RQ —®e CH @ FAST RQ—<] e @2 —e @2 . -
K K K K K K
RQAIN —efe CH 1 BK RQ —®e P3| —<]e 3 . - »
M M M M M M
ADDR ACC-e{® H1 RQ IN —ole 4| —fe 4 . -
od . ¢ s [ . ? H s ]
DATA ACC—O; CH | FAST Ro—og @5 —o§ 95 ; : :
DATA RDY-@|e CH2 BK RQ —efe 96 — e 13 . . [
T T T T T T
FAST RQ— e CH2 RQIN —ee @67 —q . @7 - .
v v v v v %
CH | FAST CLR‘LOJ CH 2 FAST RQ_OL.J AM 08 () —OU AM 08 (1) .
CHG (CHN (CH2)
CH@ (cH D €H2)
W@3I w@3s w3l w3t w3l
DI2 AQ4 D@3 D@7 DIl
[] AM @9 () . AM @9 (1} . »> - NOTE
3 E E E 3 PINS C,F, JLNRU
; 19 ; 19 W v M ARE GND FOR ALL
CH 2 BK RQ . I . " o - . W@3I's AND W@33's
K K K K K
RQ IN . ° 12 -
DOR ACC—o{ s : " " M M B
Al AC [ ° |
H 13 : 3 s . .
DATA ACC . 14 L3 14 e *
S S S S [ —
DATA RDY . 15 o 15 . * >
T T T T T
FAST RQ . 1 16 ‘ ° ‘ 16 -
v Vv % % %
CH 2 FAST CLR . AM 17 () . AM 17 © .
N N\ (%
A
3 5 i N 3 I 2 | 1
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D
TGS * | TWops # Wogs *| Weps *1
| | W@3l | w@3l we3l | | wgsl wo3l
ce | ol |c ! cge o3 RIESN o lem ™ 1 Cgs
c —w ol l:!j =) D [ (D o_—m (D)
i@ DETE BT 6P — D: ° CH @ DATA BT @9 —7 . ¢| CH® ADDR BIT ¢O |—._’SL—{‘ . CH| DATA BIT ¢6 i D: e
, | =i _IE l'_‘jj]Rl E S = [ Tmi | E | E| JE
b lﬂ_lo‘: @ s wogs ¥ | . @ i Tl 1 @\ —ﬂ_., : : J
se A e KaRRE PN o Aol :
K K K < K
*3 :.—M—l‘i:_oo 12 :ﬂT—:o;\ CH O ADDR BIT @3 —’mH lele 2 —m—o: " ole ¢= _:ﬁlr‘%. . ‘ : L
M " ™ " .
be o - el SR IECH: QNG Ciej g i T
b5 ﬁ_.'[ K: 4 & :__.J\:v_—l_v_ b b= _Hﬁ'l_.: F: 7 \& ;Mj—‘j 51‘ . ¢ &0: K: 5 \& ;___;/‘ v
¢6 :_W-IL'_1.§ 3 :&D_I‘? ¢G {ﬂi’l.? \S :l_lel.§ ¢@ _:ﬁ\-_z‘? \S ;—MSH_IIQT:—
| Ml T &T T | | T B
‘ 57 et o —remarele 07 —aadliefs e P71 eilre ey
= v
CH @ DATA BT 98 :ﬁﬂ—o- CH® DATA BT 1T :ﬂ—:o . CH® NnDDR &7 @2 :ﬁi:q |  CH@ADDR =IT \7 :ﬂv—:d . CRIDATA BT P8 —:ﬁN—:o . CH | DATA BT v —'m“—io:)
R AN i | L I S N g ‘I |
e | e |
(e 9 C
Wégs ¥ Wo@s ¥ WEps # WEFS*
we@3l I | wési | wg3sl I wo 3! ED wgz|
cg7 ;C‘q | cge O cgS j e ce A | &= —! oz
S | | ) 5 ) =
o| CcHiIADDR BIT g0 VL of CHz DATA BIY @& 1o of CHZ DATA BIT ¢ Vel R ) ca 2 ADDR BT @2 —Wl—o‘ S oS
E :'_:fjnl E | el S A [+l e E !:!QM' 3 <
wess T N Tew e e NS eSS ¢ T D
ECa P s CIDN R s LN W Y jcs” NN g
i " ﬂ K m K :!ST < :jn ¢ i w
CH1ADDR BIT ¢ D oo 2 ! e os — Nl e — lelel CH2ADDR BIT & — SR 12 ' G
jemTel m el I Aatda TN At CIDUAY | MR I ORI T
) P e e = | i P — o e =] —,—‘—lo . @a | o e =S | ..
e e P = P
I R e N o sl ds et o #s St @ aselt
s s S
e —m\)‘—;o . 5 _;_'ﬁl:.? Pe :ﬁ\‘—:o . s :.—Wliio . Fe _;ﬂ“_:.? S ;'_"‘""lT_:.§
< T < o T T
o7 o o el " e e e A Cace et I e v
v ! N N 4 J
CHIADDR BT @8 — K: ¢| CHIADDR BIT\T ' AL DS CHZ DOATA BIT ¢ — .. CHZ DATA BT \7  — T®{¢| cHZADOR BT o — K: o| cHZ ADDR BT T } x \j
L1 N L.___.J ~ L3 | 1~ | I S 1
[W<f>¢5 |
&% 1
B
¥OPTIONAL CLAMPED LOADS.
A
8 ] 7 6 5 ) 4 3 | 2 ] 1
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[e ]
~
o
(3,1
—
IS
w
N

Q

| 2,3,4,5,6 7,8 ,9 10,4l (12,13,14,15,16 17 ,18,19,20,21 22,23,24,25,26,27,28,29,30,31 ;32,33,34,35,36,37,38,39,40,41 42,43 ,44
W33 | Wa33 | 9533 W35 W@ | Bzi3 | B2i3 | Bzi3 | B213 [B2i3 | B713 | B213 | B7i3 | Bz13 | BT95% | We1z | REp2 | Riri | SiB7 | B2i3 | Rl 5 [ W61z | W38 307 (5665
T 44 K24F AM | AM \ /
A2iM £6s A23F A28 GRNT[GRNT
LOLR__J — B29T s [SMLTDISMLTD
Moo | oA M| o | A Moo | oA SYNG |AM SYNG ay B19J
‘ W | ey (1)B(B A25D D
a8 | 82 | g o | B8 | ap 12 | 14 | 18 s i RO ;:::s p \\ /
)
st s | aM | m o |EROM iy A PHASE K23 | AP A A

FR
K185
. JMEMORY AIBH = 0~ SPARE

g2 | 917 | g-g | o7 | MEM LEVEL ®) PASE | o

TERM. STNC
MOl oA | MOl oA | MM Moo | oM
Shl 2@) E
9| 83 | 85 81 | # | n 1w s | | MI5F .

BISL ML B24P
B24N T
B169 | 5169 | Bi60 | Bi69 | BI6Y | B169 | B16G | BI69 | B169 | BI6Y | 8169 | Bi69 | Bies | Bi6g | B169 | B169 | B169 | Ri11 | 8213 | B213 | B213 | Rapz (B213 [SIB7 S2@2] it ]| se@2 [RILI
CLA /
B19Y SLw

L AteK_ MEMA

- cye
LN | Law AMEMA LaM v |t [ Do T o | | L | o | Law ADDR | ADDR |DEVICE g3 ﬁ”ﬁ%r« SLOW DEVE | / \
| 92 | 93| m g6 | 96 | 98 | g8 | 1@ | 18 12| 12 | 14| o 6 | 18 g 2 |1 820t H1 CYCLE CONTRE
RQIN A
CLR
H D SLW

ATBL RQ T
820V 3 (B§N PHASE B26F cve
LOAD EN C

B21L |AMEMARMEMA sLow™
| Jamemal i {oaw | otam | ooaw | uaw Duaw [oan [uan | Law [t oan | oLaw L | L ADDR |DEVICE [DEVICE o4 N cYCLE DEV 1 | CLA
D
61 | 83 | ga | 85 | 85 @ | g | s |8 | 1| | 18|15 15| v 1 RAMR g g 2 ISMLTD! L _{conTrol] i';‘g
B21y N
| 2, 3,4 5 6,7 8,910, 12,13 ,14 ,15 IG_I i7,18,19 ,20,21 (22,23 ,24,25,26,27 ,28,29,30,3| ,32,33,34,35,36,37,38,39 ,40 4l (42,43 ,44
WP31 (WP (WS [WZ31 W3l (WP 31 |WESI [WHSI WS (WPSI (W@ I [WE 31| ¥eas*| ka5 ™ | aes | weeS*| Wags®| wgas | wags | wags | 5603 RI11 | Ri11 | §282 | sa#2 | S2@2 | sop2 | sz |Ri11 | Rin1
| Cg2s | C23E
cF2T | co3L
. Qﬂu ozas | OI8F |syNe | ST D] | c25€_| c26P] €«
CHES | C23H g EN T8 EN | geT SET | SET | SYNC | SYNC
- CH -t cH >
- CHlg t 2 CPST | C23N pg | D2 | A ] 2
tgev_| o230 \ /
CigS _[SING B
CHE |CH1 | cH2| CHp | cH 1 |cH2 : ET D c25p | c21E
oATA | OATA| ADDR | ADOR | 0ATA | 0ATA | ADDR | ADDR | ©aTA | DATA | A0DR | ADDR | ADOR | ADDR | ADOR | DATA | DATA | DATA | CBT_SYNC B OI8R | cpune b= SFEN +
BIT | BIT| BIT| BIT| BIT| BIT | BIT | BIT | BIT| 8iT| BT | BIT | BITS |BITS | BITS | BITS | BITS | BITS [TTAV
g8 | 917 3-8 | 9-17 | p-8 | o-17 | 3-8 |s-17 | -8 | 9517 | 3-8 | 9~17 |@3-17 |@a-17 | 23-17) gp-14| 9-14| BP-14 | 5orp
EFSL SET | SET | SET | SYNC |DEV 2 \ /
827R
SYNC|SETD| D1 | Ag |A2 1 KCONTROL|_G28E L. C27P |
D240 DI9F —2 ENTT BN
D24
D24L
W31 (W@l | weal W@3I (Wa3s | w3t WIS [W@31 | %a31 | 6795 Wo12 | We12 | Wei2 | Weiz | W12 | Wei2 | R111 |S6@3| RIl1 |S6@3] RIIT1 [S603 (3283
CHG CHP
CH @ INH
ADDR ADDR|_ pigr_|DATA OBV AIDISA | gf
CH® |CH2 | CH 1| CH@ | CH2Z | CH1 ]
oH| 8 o 1 oH| 2 - AD0R | ADDR | ADDR | east| CaTh | oaTA | N | ACC RDY DAP B
i i ACC | ACC | RDY | CLR | CLR | ACC IN IN
o1 |CHI CH I INH
CH ADDR |ADDR | p17r_|DATA | pEV 1 D2gF| 4
aM | Au_ [cONTROL M| AW |CONTRO N M PONTROL' 8,1,2 aee e ADy | W DAP I
SPARE| §-8 | 8-17 |SIGNALS SPARE | £-8 |9~17 [SIGNALS| SPARE| #-8 | ©-17 FIGNALS| LEVEL| SPARE iN "
(NEG) | (NEE) (NEG) | (NEG) (NEG) | (NEG) TERM IN '
CH1|CH@ |cH2 | CHi | CHE |cH2 i |
ADDR | DATA | DATA | FAST | DATA | DATA |en2 |CH2 CH2 INH / i i
Acc | ROY | ROY | CIR | ACC | ACC | ADDR |ADDR[ 0178 |DATA | DEV 2/D20R| 2
N |ACT poy | N DAP ;
IN IN t
¥ OPTIONAL MODULES,
NOTE! FOR MODULE COUNT SEE A-PL-DMA9-A-5
A
8 j 7 [ 6 I 5 t 4 3 [ 2 1
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| 7 6 5 J 4 3 2 1
SINGLE ,FAST, INPUT CYCLE | i SINGLE, SLOW, OUTPUT CYCLE I DOUBLE (BACK TO BACK), FAST, OUTPUT CYCLES D
SYNCING SYNCING [EYRcinG]]
BUSY BLsY BUSY
DATA XFER| ATA XFER| DATA XFERLDATA XFER
1Us SYNCING 2 b i
COMPUTER BASIC CYCLE ! 1
o
A PHASE PULSES (120 NS) 2 0l N n__n JL N N N N1 n N no_n...n_ n iR A N n n_
(INTERNAL DMOS9A)
D PHASE PULSES (120NS) L ﬂ ﬂ n l—\ U ﬂ n ﬂ r\_._]—\ n ]—\ n U r\— n ﬂ u
(INTERNAL DMO9A)
FAST CLEAR— ADDR ACCEPTED X
CHX BK RG > _3
(FROM DEV X TO DMO9A) T \ \ / / \ \ []
Sun ﬁow CYCLE (O) e CHX BK RQ (~3)*D PHASE
YNC X
INTERNAL DMO9A v/ /o
{ ) AM SYNC (I)B+ A PHASE c
SYNC X1 WSYNC X =0
AM RQ o Jﬁ;—\ {
(FROM DMO9A TO MEMORY) v " P
oo ot wowe =
1
AM SYNC (1)B ! :/—L !
(FROM MEMORY TGO DMO%A)
/—SYNC X (1)* A PHASE
SET A X \ f
(INTERNAL DMOYA) \‘(L \ - l—
SYNC X{(0)* SET DX(1)* A PHASE
CHX FAST RQ 7 [ / / A
(FROM DMO9PA TO DEV X)
CHX RG IN
(FROM DEV X TO DMO9A) \ \ [ ]
SET AX+ AM SYNC(1)B*D PHASE
SET D X
(INTERNAL DMO9A) W | S
SLOVY CYCLE(Q)+ SETAX(0)-D /" CHX FAST RQ (:3)- SYNCX()-AM R —~-3
SLOW CYCLE 1.9m8
(INTERNAL DMO9A) /A
B
A

TD-DM09-A-8 Sheet 1 of 2 DMO%A
Timing Diagram
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' D
SINGLE, FAST,INPUT CYCLE SINGLE, SLOW, OQUTPUT CYCLE DOUBLE (BACKTO BACK),FAST, OUTPUT CYCLES
SYNCING SYNCING SYNCING 4
BLSY BUSY BusSY
[OATA XFER| [DATA XFER [DATA XFER 1|DATA XFERZ,
108 SYNCING 2 !
CCMPUTER BASIC CYCLE !
Al GRANT 1
(FROM MEMGRY TO DMOIA) 1/ 2o ng) U L U —
AM STROBE / /
(FROM MEMORY TO DMO9A) JGzons) U
/—SET DX (1)*SET AX())* A PHASE
ADDR ACCEPTED (CHX)
(FROM DMOYA TO DEV X) [ /320nNs) L/ L L/
SLOW CYCLE (B)*SETD X(1)+ D PHASE
DATA READY (CHX) —/_ C
(FROM DMOSA TO DEV X) | /(s20 ne) L/ L/
CHX RQ IN(-3)s SET D X(l)-D PHASE
DATA ACCEPTED (CHX)
(FROM DMG A TO DEV X) R ACCEPTED / (320N3)
CH X ADPR AD EPTED X
(FROM DEV X TO DMO9A) \ \ Y7 \ \ [T \ \ B[]
DATA_ACCEPTED X
CH X DATA _Y————\ V \ E—E
(FROM DEV X TO DMO9FA) (- [ ]
|
SENSE AMPS
(FROM MEMORY TO DMQ%A) 1 _Jzons) I_f L/—l__/
r— AM GRANT
AM STROBE
AM LOADED m&' AooR
(FROM DMO9A TO DEVX & B""Y pata vaLiD i Z B IZE B BB &
MEMORY)
SYNC X—>@
CH X FAST CLEAR
(FROM DMOSA TO DEVX) L fszone) A L/ 1S
B
A

TD-DMO9-A-8 Sheet 2 of 2 DMO%A
Timing Diagram
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M
-O GND

A
* ——O +lov
R4 R8 RI2 RI6
100,000 100,000 100,000 100,000
Q2 Q4 a6 Q8
4 [ V——— [
de
~.0l
OE MFD
D8 Dt6 D24 D32
D662 D662 D662 D662
D7 DIS D23 D3I
D4 D662 Di2 D662 D20 D662 D28 D662 D34
H 3 L R u ——iq—
p3 | 2R3 DIl R7 D9 RII 027 RIS SR8
F O~g 27,500 K 7,500 PO—¢ 7,500 T 7,500 21,500
oy o { B
-O-i8v
r--—7 ¢
énz %RS %Rlo %RM 7 2038 il O GND
100,000 a 100,000 a3 100,000 - 100,000 o7 : B, 1'
! — I 037 ,
| ¥ pee2 \
|
-&- & ~OD D36 |
D6 Dl4 D22 D30 | ¥ pes2
D662 D662 D662 D&62 | |
D5 DI3 D2l D29 ' o 035 |
D2 D662 DIO D662 I8 D662 D26 D662 D33
| ¥~ D662 |
+—ie = M
DI Ri D9 RS DI7 R9 D25 RI3 RI7 P SRI9
J 7,800 N 7,500 s 7,500 v 7,500 1,500 I 21,500 |
(I .
-3V |
UNLESS OTHERWISE INDICATED: L STRATE |

RESISTORS ARE 1/4W; 5%
DIODES ARE D664
TRANSISTORS ARE 2N4288

B-CS-B169-0-1 Inverter
Qv
e
OR Qs OM GND
$-OC
- GND
cs
D4 DIO b
QRS R 0l DI3 030
5 3 1,000 1,000 i) WFD % D662
Q7 ) éj D29
u% o012 D662
—i— b—Pt— D28
I on DI4 D662
P 06 NIE D27
D662
D26
D662
(M= 025
° . D662
o6 (M)
o:u o8 :{:4 6 oaKz
L0l Q01
MFD MFD
v L
[og (o2
< > > > > >
RI SR2 SR3 SRI4 SRIS SR s SR21 c SRas R29 SR30
Sis00 $750  S7.500 51,500 Sis00 S 750 7,500 $1,500 36398 1,500 $750 S$750
l I
. * B
UNLESS OTHERWISE INDICATED; -15v
RESISTORS ARE 1/4W; 5%
DIODES ARE D664.
TRANSISTORS ARE DEC 30098
.
B-CS-B213-0-1 Jam Flip=Flop
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0O .
D84 oF
s
EO
D664
b9
HO-
Desa ox
D4
Jo—
D664
D8
LO—
D664
ON
03
Mo— el
De64
b7
PO
D664
-08
D2
RO
D664
06
TO
Des4
—OV
0
(e
D684
B-CS-R002-0-1 Diode Cluster
O A+10V(A)
- r------ )
r — —Oc  oND
2
1 | H
1< |
1 <€ ] [}
1< i D19 t
1 Q2 | D-862 |
1 DEC 3639 i '
1
1 H ® |
1 \ ¥ p-es2
1 | !
| | 1
1 4o !l Loz
' T.o | ¥o-eez|
o2 | MFD | |
pesa | ' 1
] R X T
ool B e Rhee oo [ 1T
5 Lo—P—o—om D-664 so—Ppl—$—ort D-664 ! !
i 1 I
t - —e¢ l
D T Re >ne \a7 '} Qrio
H 18000 97,800 18,000 $7,800 | 21800 !
: % | Q5% :
] ]
i * * * —e ; 08 - 1BV
______________ : -3y t
STRATE )

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W, 5%
PRINTED CIRCUIT REV. FOR
DGL BOARD iS SIB

B-CS~R111-0-1 Diode Gate
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I ExamPLE |
t DGLS
- . » o R
, I H -O A+I0V(A)
R2 R3 SR4 R5 SRE | Sr?
100,000 100,000 $100,000 100,000 $100,000 | $i00,000 !
_ [ P B
T I - +—OC GND
Q2 Q3 04 05 06 | |g a7 i !
4 4 4 | ¢ | T b-es2;
v l oo |
i Leat D-6621
ol Tl
F O V0O LO—4 N O— RO— | iro— 1 29,1
)
D2 D3 04 05 o} || or| | w0
N | D-se2!
& 4 ) N 6 |
' | =3te=—= v 1
DI2 o3 L DIS DI§ ! wD!7 ! | !
D-662 SR9 D-662 SRIO 0-662 SRiI2 D-6625R13 -6625RI4 ! | SRIS !
3,000 3,000 3,000 3,000 : s,ooo: 1 Si,500 :
t
H 2y 4 g o8-8y
H | : Tosv i
Dig R Dig RI7 D20 RI8 D22 R20 D23 SR2l | w24 SR22 | | STRATE |
D-662 S15,000 ¥.D-662 SI16000 ¥ D-662 $I5000 D-662 $15000 D-662515,000 | ¥.0-662515,000 | A
] ]
1 4 I
[ S - R, J
D2 Aoz6 Ao27 D29 030
o o) Jb
E H K 1 s u v
UNLESS OTHERWISE INDICATE D:
RESISTORS ARE 1/4W;5%
DIODES ARE D -664
TRANSISTORS ARE DEC 36398
PRINTED CIRCUIT REV. FOR
DGL BOARD IS SIA
B-CS-S107-0-1 Inverter
{oso
— QA I10V{(A)
$——OC GND
Dis D42
g D-662
D38
al
N -Ou g-sez
D40
D-662
c5 _L
* L MOFID T 030
RS R6 i < i RIS RI6 i i
3,000 $3,000|#O12 Pzg.o 0 %?z'%oo S0 S'B00 P26 3,000 $3p00| MD3! %?z;?ooo Tzz,%oo b-es2
10% 0% 0% 10% 10% 0%
. .- - . -0B- 16V
(Y] D52 R2!
UNLESS OTHERWISE INDICATED: 1,800

TRANSISTORS ARE DEC 3639C
RESISTORS ARE 15,000
RESISTORS ARE 1/4W ;5%
CAPACITORS ARE MMFD
DIODES ARE D- 664

B-CS-5202-0~1 Dual Flip=Flop
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J  $—ON —Op N p—Ov v
O AHIOV(A)
oi o1e SR 000 E.'mn 025
-OC GND
cl c2
82 82 D46
K lll D-662
I3 DIg 037
p-eez —PH— D4p
D-862
—i—o |
Di2 Di6 f‘ D26 ~ 348482
X
D43
ORI SR3 R4 SR8 SR7 R8 RI RIS Ri7 SRi9 | SReo SR21  SR23  SRes b-ee2
31800083,600 | $3000315000 $12,000 $12.000 12,000 $12,000 gls.ooo 3,000/ $3,000 515,000 512,000 fnz.ooo -
ot De ¥on5 ?ozo ¥ozs ¥034
" VAVA
R25
1,800
UNLESS OTHERWISE INDICATED:
RESISTORS ARE I/4W; 5%
CAPACITORS ARE MMFD
DIODES ARE D-664
TRANSISTORS ARE DEC 3639C
. .
B-CS-5203-0-1 Triple Flip=Flop
-QA+10V(A}
* ——OCH,N,U
bR3 & SRIO i GND
10000 on > 100, 023
™ i 8%
D3 Q! Dis Q@3
2854-26 B eee
D7 DIg - c7 )
D-662 D-662 Lo
WFD L
6 I = D 662
662 -662
p2 [ bg oi4 | o
J Po—ﬂ—w—n D37
&o22 D36 D-662
QR2 oR5 SR9  JRI2
<»xspoo‘naoo 515000 21,500
®5 % 5% 5%
—0B-I8V
312,000 12000 % 800 S2000
2’5°7 $5% 5,5% Ss%
E D L c3
or | ez D8 o3| 82
IL IL
1y . {¢ ’ 8
b4s | D4 D48 pas | Dis

UNLESS OTHERWISE INDICATED:

RESISTORS ARE {/4W; 10%
CAPACITORS ARE MMFD
DIODES ARE D-664
TRANSISTORS ARE DEC 3639-C

B-CS-5603-0-1 Pulse Amplifier
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OB -15V
p2  QR2 D¢ QR4 |pe 2re 8 QR |oo  QRio iz Qri2_ |oi4 Qri4 |pis  Qris
3,000 3,000 3,000 3,000 ,000 3,000 3,000 3000
-
o F "
- OC GND
]
]
N [ R s v :
o N 1 | c3
- | pe 8
wro | Loi7 7| MFD
‘ | X-p-es2!
) 03 R3 D5 RS pr  \R? D9  SR9 o n DI3 13 | |
3,000 %a,ooo 00 3,000 3,000 3,000 3,000 |yl |
| X.0-662 |
< < < < < | |
s < -3vi6 |
- . | Smie |
] 1,500 :
! 1
t ]
I
UNLESS OTHERWISE INDICATED: | STRATE |
RESISTORS ARE /4W; 5% [SySnath -
DIODES ARE D-664
B-CS-W005-0-1 Clamped Loads
5%
A r— OAB - 18V
07 (1}
-664 %-esz ~OBA+ IOV
* ' * —OAC  GND
AD \R4 oRe LR8 LRI
INPUT $1,800 Q3 21,800 5 21,800 7 $330
> D9 DEC2894-18 9 DIO EC2894-1B 9 DH C2094-1B b3
Qi D-664 D-664 ~ c3
DEC30098 § < I » =0
o2 a4 MFD
DEC-6B DEC-6B
BF M :;L.:
8H BN BT St
MFO|
R2 > QR7
2,700 27,500 2 7,500 27,500
5% i 5% * 5%
AA + 1OV —OBB -18V

UNLESS OTHERWISE INDICATED!
RESISTORS ARE 1/4W; 10%
DE| - DE4 ARE DEC NO, 330-28E -6

B~CS-W300-0-1 Delay Line
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¢ GND
» . oA
[ )i 1 +lov
R3 gRe RI2
390 100,000 100,000
o 10%
To u K
MFD o a2z Q4
DEC DEC DEC
R2 )zzns _@ 36398 _{)sesea
100 T J Qs
D4 DI2 -
10% D% 2 ca D662 orc-68
b3 | o
120MMFD
o2 1°%% | e 9oV oio | 0662 013
A .
RO-Ppt- * + F ¢
o7 D22
50— HO—4 D662
2 oS p2I
{—o— De62
ol D20
MFD 2] RB D662
390
9 D9
10% 3 D€62
)
-7.5V °
gl l INT50A
RI R4 RS R7 R9 RIl RI3 RIS 8 - 7 -
1500 1,500 Q0,000 oisoo =S¥ $3s0 10,000 21,500 =x 3, 390  MFD —< 1,500
10% MFo  §10% 10% MFD 10% 38y 4
20% o8
Slsv
UNLESS OTHERWISE INDICATED!
RESISTORS ARE 1/4W; 5%
DIODES ARE D664
ops
B-CS-W612-0~1 Pulse Amplifier
A
O siov
. e o 5 COND
D682 |ics D662 |+ci0
D18 39 ' 39
peez |~MFD D662 |- MFD
DI D30
al pes2 as D662
DI3 3 D29
8 5 i
¥oee: De62
wou D27
RS ¥ peez RIS R22 p2s Dé62
18,000 | 18,000 1,600 '€ |
y DI7 F <
RI R2  CR4 Ri4 RIS CRI6 SRIB R26 R28
1,800 %l.soo 18,000 1,500 |.5ooj|,5oo 18,000 < 7,800 <1,600
~08 -18v
R3 SR7 SRI3 RI7 SR27
18,000 $15,000 1,000 15,000 1,000
L ¢
100 N
— T u - X L
RI| R28
- 20,000 20,000
¢ V2w 1/2W
D2 D5 D7 BOURNS OR Die D21 D23 BOURNS OR
DAYSTROM DAYSTROM

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 174W; 5%
CAPACITORS ARE MMFD
DIODES ARE D664
TRANSISTORS ARE DEC3639

B=-CS-R302-0-1 One=Shot Delay
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