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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.

LA 1/0
MEMORY DMO9A
SYSTEM 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~? including basic PDP-9

engineering drawings. Basic DMO0%A
theory of operation.

DIGITAL Logic Handbook C-105 Specifications and descriptions of most
FLIP CHIP modutes used in the DMO9A.,




1.2 Engineering Drawing References

Engineering drawings will be referenced using an abbreviated code. As an example,
drawing D-BS-DMO09-A-2, DMA Adapter Multiplexer Control, sheet 1 of 2, will be referenced as
[DM-2(2)].

2, SPECIFICATIONS

2.1 Environmental

The DMO9%A 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 DMO9A 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; 1/0 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 DMO9A. The PDP-9 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-DM09-A-9 (Rev. A)  Memory Interface  Interface between the DMO9A and the basic
PDP-9 memory.

CD-D~-DMO09-A-10 Interface Cabling  Interface between the DM0O9A, MEO9A memory
DMO09 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 MMO%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 DMO9A 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, control circuitry
initialization via power turn-on and internal DMO9A control pulse train generation. Transfer type
descriptions assume /O device 0 is being acted upon. All reference will be made to 1/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 I/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 af the DMO%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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Figure 4-2 Control Pulse Train Time Relationship

4.2.3 Single=Fast=Input Cycle

The DMO9A adapter/multiplexer is utilized during the memory read/write cycle. During
this time the 1/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 DMO%A 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 0 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 jom 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 O 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.
1/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 to 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 0 flip~flop. The D PHASE pulse preceding the SYNCING 1
time state sets SYNC 0 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 A0 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 0 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 O 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)




0]

Table 4-3

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

Time Control . " Drawing
State Pulse Signal Conditions Number
SYNC O 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 1 A PHASE CLR SYNC A PHASE * AM SYNC(1)B(B) DM-2(2)
CH O FAST CLR CLR SYNC * SYNC 0(1) DM-2(1)
SET A0(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 O 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) DMO2(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(T1) 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 DMO9A-0

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

. Aggravation
Trial Test Condition

1 DMO9A-0 None

2 DMO?A-0 Margin rack A

3 DMO%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 DMO9A 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 DMO9A 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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Ale K
SYNC ¢ (1) —<
wos wogs wegs By <
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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8 | 7 6 | 5 | 4 3 2
€ D E D P N P N E D E D P 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 E'Q[;ED P N P t
052300 905230 Y 0] T ;) O 0 905,308 [x) 0 0

B213 213 13 Oa213 0 O213 0 B213 B2I3 213 8213
Pag ! LIy O ag7 ! 2,823 LA 222134 8 g9 | 2,8213% LI i ! ORT LIS
AM 08 AM D] AM @2 AMB3 AMB4 AM@S AM @6 AM @7 AMB8 AMZ9 AM 19 AM 1L
T T T T 4 I d L
AMI
.. U .. U .. UJ -. U ‘0 UJ ‘0 U
OLAM 88 O LAMBI SLAM g2 —LAMB3 OLAM B4 —LAM 85 SLAM 86 —LAMPT OLAMEBS —LAMB9 —OLAM 19 SLAM 1
: 3 : o, : o, : . s . : °
NIA o N o A ~ A N ~ A\ N o) o
Bl69 8169 Bl69 BI69 Ble9 B169 Bl69 B169 Bl69 B169 B169 B169
LY s |B@l . |Bo2 s |Bo2 BE4 s |Boa Bd6 , |B%6 u _|Bo8 J |Bo@s u B9 J |BB
SAEE—;OA sA Bl e C SAM_F./\ I N 5A¢4_H.A sa 85 —ef 1 smas—io/\ sa g7 —ef 1 saps —_of 0 SA 29 —o?‘; SA I8 — A sall —erT
sal —Fo - £ F
Lag [CH@DATA N t— [cHpDATA L F— |[cH@DaTa N J— LkHgDaa L | [cHeDaTA N | [cH@DATAL 1 [cH@ DaTa N | [CH@DATAL f—| [CH@DATA N — |[CHEDATAL _i— |CH@DATA N _i—
C"“DATA‘E‘;’:_K’,\ BIT 91 Al [BITg2 (OA| |BiTE3 Al [BTea O Al |aiTes A| |BiTEE Al [8iTer —OA| 3788 ®A| |B1TES Al [BTE kA BT A
R - CHIDATA S _— [CHIDATA R . |CHIDATA S }— [CHIDATA R _1— CHIDATA S _t—{ |[CHIDATAR .} |CHIDATA S _— [CHIDATA R gf—] |[CHIDATA S _f— |CHIDATA R ] CHIDATA S
C“'““TA'B'TDif!‘_‘/\ BIT 1 A et OA| BT g3 Al [sTes Al [BiTEs Al [BiToe —®A| |eiTar Al [BiTee TOA| [BITEO A BT oA BT A
N U o CH2DATA v | [CH2DATA y CH2 DATA v _|—{ |[CH2DATA y [ CH2DATA v _+— [cH2DaTA y }— |[cH2DATA v _|— |[CH2DATA y _—1 |CH2DATA Vv r—1 |CH2DATAUY _i—1 |CH2 DATA V__|—]
CH 2 DATA B'TE‘”‘Z_"/\ 3T 21 AL [BiTgT T OIAL | BITES Al [BTBs T LAl [BITES Al [BiTee T A| [8iT @7 Al [BTE8 Al |BTE TNl [BITIB Tl (BT A

DEV

M 4C M [C M c M Ac M Lc M LC
NOTE:
lOO.Q,4LW, 10%, TERMINATORS TO GROUND
MUST BE PUT ON SAZ@ THRU SAI7.
E D E D P N P N E D E D P N P N E D E D P N P N €
$0s2
P ala
AMI
—LAM i2 —< LAMI3 —LAM IS ¢—LAM IS —LAMIE —< LAMI7 1000
[ % ] [ ' N9 [ % -4 *-W~-¢
e D 3 p) a3 ) =
N A N ~ A N\ A
l?l'es B169 |(Bvl(-.;9 B169 rBVles BI69
R g |B'2 y B4 g |B14 |Ble g |B'®
sa iz —ler " sA 13 ——ef " sals —Cof 1 SA 15 —07 SA 16 ——“0/\ sal7  —er
F F
SAl —@
L CH@DATA N _F—1 |CH@DATA L 1 CH@DATA N - [CHODATA | _|— CH@DATA N _+—
CHEDATA-BITIZ—K*/\ BIT i3 Al BiTia oA BIT I5 A BITI6 A BIT 17 A
_L o
PEVO—o O | [CHiDATA 5 o+ [cRioaTaR o CHIDATA S +— |[cHIDATA R — [cHiDATA S 100 B
CH I DATABIT 12 —‘p A BIT 13 Al |BIT 12 A BIT 15 A BIT 16 —‘P A BIT 17 A
DEVI — & =
U CH2DATA V I CH2DATA U —1 CH2 DATA v — ICH2DATA U I CH2DATA V —1
CH2DATA-BITI2Z — @ A | a1z~ ®A| |eTia A {817 15 Al [Bmie TIA|l [BiT 17 A _—
DEV2—®
= I AL I B B
A
8 7 | 6 5 1 4 | 3 2 1
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8 7 6 5 i 4 3 2
E D E D P NP N
82130 ] 3
g23 | 1
AMEMA@3| =
D LoAl AvEMA_:fj‘;
Lo
LAM &5 LAMZ6 LAM 37 LAM &8 LAM 89 LAM |8 LAM 11 LAM 12 LAM 13
E D iE D E D E D E D E D
[~ A ~ N o A ~J N o~ AN v A ~ A A A A A
Ble9 8169 Ble9 B169 Bl69 B169 Ble9 BI69 Ble9 B169 Bic9 BI69
y |BO3 , |BO3 4 _|BOS A ELH . LBO7 . |BO7 4 _|BOS REE LD s Bl . |23 , (813
|BO |BO | BO 159 122 | BO 1°° Bl il R o
F N A F N A F N A F N N F N N F N A
= % CHZADDR N — Lo | [CHBADDR N f— [CHBADDR L f—{ |CHOADDP N — |CH@ADDR [ t— |CHBADDR N | |cHgaoor L — |[cH@aDDr N | [cHoADDR L o+ [Creiooca N ob—
— CH 3 ADDR BlT%*R—ﬂA BIT & A < A BIT @5 A BIT 6 <« A BIT@7 A BIT 28 PN 81T &9 —0/\ BIT 1@ P BIT It N BIT 12 A BIT 13 A
a
SET AGH)— @ | o anor s O PR T o ® | [chiaoor 5 O [cniaooR Rg™] |[CHIADDR S Ji— [CHIADDR g —{ |[CHIADDR 5 1— fcH [ADDR R . |[CH IADDR S 1 [cfi aDDR R o |CHI1AUDR 5 o
CH | ADDR BIT 33— @ | BIT g4 A SOl |BITes Nl [8iToe Al |BiTe? Al (BiTes — ®A| |BITES Al BT T Al BT At oA (BT s N
cn2 apoE O— ¥ | crzaoor vy O (AR T | [Chzaoor v [crzaoor O [crzaor v | [czaoom Uga—| [CH2ADDR y o [crzabbR y o [Crz2ADDR v O+ [cnzaoor o o— [chzaoorv o —
H2ADDR BIT@3—@f \ BIT g4 —® 5 A BIT 85 ~—®A|l |BiTos Al | BIT 87 8iT 88 T A BIT B2 Al |BiTie TTOA BIT 11 A BiT12 oA [BIT 13 A
SET A2(—o) jAo0R 24—
M 1c L M 1c M i M Ac M 1c M 1c
C
wogs5
A23
-
J 9
LAM 14 LAM 16 B0 ) BD
LAM 15 LAMI7 8213 |D B213 N B213[0
B9 BI B2g
E D E D
— A o~ A N A M
Ble9 8169 Bl169 Bi69 =
B 15 B i5 BI7 J BI7
—er] ~o] —te ] —e]
F F
B Bi D BD
= — CH@ADDR N CH GADDR 4 |[CH@ADDR N _[— B
CHPADDR BIT 14 —";o/\ a1 s~ G A leTir A Bazu? \E_@ADDR 2 B213 IP_@ADDR | B2131E @ an0R 2
R — K o
HADD :’T Rg—] |[CH'ADDR S _-— ICHIADDR R 1 [CH1ADDR_S ]
CH 1ADDRBITI4 *IA BIT 15 Al IBiT e N BIT 17 N K u K
ADDR | — P o d DEV QCONTROL(@—‘E DEV | CONTROL(Z)—‘E DEV 2CONTROL(Z)~QE
U CH2 ADDR v _|— CH2ADDR U 1 CH2ADDR V__I—1 L v L
B CH2 ADDRBIT 14 —T. A BIT 15 A B8IT 16 __‘T A BIT I7 _‘/\
ADDR 2 —# T v D F H K
M Ic L] Ic SET D2\ |)— SET D i)=& A~ SETD 2(1) AN
= = = = ROB2 REG2 RO@2
A7 B22 B22
A
8 7 6 5 1 4 I 3 [ 2
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6 5 ! 4 2J 1
w@3i W@33 G795 w@33 wg33
0g4 AGS Al5 X AGI AQ2
(D) D (D) (D) o) D
CLK . sa —oe
2 e . 29 . SA 99 —e .
. . | —@e 1) —
A H 5 ¢ H 4 a
CH @ BK RQ —0; AM SYNC()B ; . ®2—0; 1 —ee
K
RQ IN —e®e AM RQ @3 —®e 2 —®e
M M M 54— M M
R =3 AM GRANT—> @ . .
ADDR ACC-® ¢ H . H e
DATA ACC-O; PK CLR : g ¢5—o§ 14 —ole
S
DATA RDY-‘; AMEMA g3(g) L ? 26 —0; 15 —ele
T S
FAST RQ e AM STROBE . . 7 —® e 16 —@fe
v % Y v
CH @ FAST CLR-q\OJ AMEMA g4 ()t @ . SA Q)B-—qd sa 17 —ele
- N\
% USED FOR TERMINATION ONLY NOT A CABLE.[OPTIONAL)
W@ 31 W31 wg3l wgal w@3sl o wgsi
D@8 DI3 % AP3 D@2 D@6 DI¢ C
(D) (D) (D)
e CH @ BK RQ : AM @6 () —o? AM GG () —e . T
© CH @ RQ IN . ] — e ] —® - -
H ¢ H ¢ H ¢ H H H
CH 1 BK RQ —®e CH @ FAST RQ . @2 —le @2 e - .
K K K K K K
RQ IN ~—efe CH | BK RQ . ®3 —qe 63 —oe - »
M M M M M M
ADDR ACC-o @ CH 1 RQ IN . ¢4 - e 94 —@ e > .
P P P P P p
DATA ACC—.; CH | FAST RQ ; @5 —og @5 —og e *
S
DATA RDY-@le CH2 BK RQ . 9?6 —e 13 —® e d . [—
T T T T T T
FAST RQ-—<e CH2 RQIN . 67 § —<e o7y — - -
v v v v
CH | FAST CLR-®® CH 2 FAST RQ . AM 98 () —e AM 08 (1) —e : J
\, >, N,
CHP (CHN (CH2)
CH® (cH N €h 2)
W3l w@33 w@3) w3l w@al
DI2 AQ4 DP3 D@7 ol
(D) (D) .
e AM @9 () —Ae AM ¢9 I —ele . g NOTE .
E E E E E PINS C,F, JLNRU
e 10 M 1] - v M ARE G6ND FOR ALL
CH2BK RQ —ole I S e " —ele . . W@3I'S AND W@33's
K 3 K K K
RQ IN —ee 12 — e 12 —o - . B
M M M M M
ADDR ACC—@{ @ —e —e - -
DD : 13 : 13 . . .
DATA ACC —efe 14 — e 14 —o e - .
S S S s S —
DATA RDY-@e 15 — e 15 —o > .
T T T T T
FAST RQ—Cle 6y —e 16y —= -
v / Vv v v %
CH 2 FAST CLR—®|e AM 7 () —<e AM 17 () —ee
-/ / N (Y \J
A
6 | 5 1 4 [ 1

BS-DMO09-A-4 Sheet 1 of 2 Cable Diagram

21






N

CH @ DETR BIT

Cd @ DATA BT

o]
o3}

©
K]

R

CH | ADDR BIT @3

P
@
Do
@7

CHIADDR BT 8

o B8 6 6
& 0 d g N

Ut

i

|

!

i

5

*
o1
w

Sa

CH @ DATA BT @9

CH @ DATA B\T T

r
f
1
L

233
o8

(-< s{efeTUNZLeX oL oM .o)

Aaw

CH! ADDR B\T ¢S

CHt ADDR B\T\T

Co<040(/\0-\'j e3e X oL @ oo)

pE
%8;
"

b3

i

<F4

ELhLE

C0<04 efeoeleX e o oO)

3

o
B
oW

-
|
|
[

(:<o4ol,/| P elex cIomoO)

CH @ ADDR BIT ¢3>
[-2:8
ol
1)
o7
CH@® NDDR BT @8

CH2Z DATA BIT @GP

@\

Pz
o=
Pa
@s
de
7

CHZ DKTA BIT %

(233
o9

i

=

Co< e {oleoelex e om .U)

r“
|

I

i

L

b3
3>

£l
|l
Y
ai
g_ _*%¥|
o
B
Ow

i

0L

A

3 é
(e<eAei 0D ez ex o em o0)

r
|
|
I
Lo

*OPTIONAL CLAMPED LOADS.

=
w

(-<04 eNeeZex oL omig)%

CH @ ADDR &\T \7

CHZ DATA BT ¢

CHZ DAYA BT 77

Q<o4 6(/1 eTezexXeT efle

CH | DATA BIT 0@
@\
dz
¢=
P
[013)
de
@

CRIDATA B\T $8

CH2 ADDR BIT &=
da
P
fr.{eN
@7

CHZ ADDR BIT A%

=
-8

|
2
S
w

o:

(8]

S
[l

i

C0<04 speTelex e omoo)

i

Js

i

r
i
|
L

\&
CH | DATA BT \11

CH Z ADDR BT ¢

\@

n

CHZ ADPDR S\T \7

;

<eo-feofeeT ax e i &)

Fhs

I 58,

[~}

V]

[
(.
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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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CCMPUTER BASIC CYCLE

A PHASE PULSES (120 NS)
(INTERNAL DMO%A)

O PHASE PULSES (120NS)
(INTERNAL DMO9A)
CHX BK RQ
(FRCM DEV X TO DMO9A)

SYNC X
(INTERNAL DMO9A)

AM RG

(FRCM DMO9A TO MEMORY)

AM SYNC (1) B

(FROM MEMORY TO DMO%A)

SET A X
(INTERNAL DMOSA)

CH X FAST RQ
(FROM DMOPA TO DEV X)

CHX RQ IN
(FROM DEV X TC DMO9A)

SET D X
(INTERNAL DMO9A)

SLOW CYCLE
(INTERNAL DMO9A)

7 | 6 5 ) 4 3 2 1
SINGLE FAST, INPUT CYCLE I SINGLE, SLOW, OUTPUT CYCLE | DOUBLE (BACK TO BACK), FAST, OUTPUT CYCLES D
SYNCING SYNCING [EvNciNG]
BUSY BUSY BUSY
DATA XFER) DATA XFER) DATA XFERLDATA XFERZ , \
S . | B I
S | W | A | S WO WU | S U VA | VYV U U | O A W |V AN | | SN | W
N N N N I \ \ N N N N\ N N\ n I\ I N N N i\
FAST CLEAR— ADDR ACCEPTED X
- -3
[ A\ [ ] \ \ {7
SLOW CYCLE (0) « CHX BK RQ (-3)*D PHASE
\_//\ \J/ U W
AM SYNC (1) B A PHASE C
SYNC X1 SYNC X -0
it _m o
i . !
200 NS —a L_ 200 NS - 400N =i le-
MAX | W’"ﬁ MAX T
© A PHASE
/—SYNC X (AP
\__h / -/ —
SYNC X(0)* SET D X(i)* A PHASE
Y [ / ] A
\ \ [ ]
SET AX+AM SYNC (1)B*D PHASE
SLOW CYCLE(0)* SET AX(Q)-D CH X FAST RQ (-3)*SYNC X () *AM RQ —~-3
PHASE Lo
T
B
A

TD-DMO09-A-8 Sheet 1 of 2 DMO%A
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7 6 5 l 4 3 2 1
_ D
SINGLE, FAST,INPUT CYCLE SINGLE, SLOW, QUTPUT CYCLE DOUBLE (BACKTO BACK), FAST, OUTPUT CYCLES
SYNCING SYNCING SYNCING 1
BUSY B Y. BJ5Y
DATA XFER| {DATA XFER |PATA XFER LIDATA XFERZ
1Us SYNCING 2 ‘
CCMPUTER BASIC CYCLE |
1
Al GRANT 1
(FROM MEMGRY TO DMO9A) Y tzong) U L Y —
AM STROBE
(FROM MEMORY TO DMO9A) [fazons) U / /
/—SET DX{)*SETAX()* A PHASE
ADDR ACCEPTED (CHX)
(FROM DMOA TO DEV X [ /320nNs) L/ Wanl,
/" SLOW CYCLE (§)"SETD X(1)-D PHASE
DATA RERDY (CHX) C
(FROM DMO9A TO DEV X) [ /2o ns) 1/ L/
CHX RQ IN(-3)* SET D X{(1)-D PHASE
DATA ACCEPTED (CHX)
(FROM DMG9A TO DEV X) ~ | _Jeong
¢ H X ADDR ADDR.ACCEPTED x«\’
(FROM DEY X TO DMOSA) \ \ / \ \ [ ] )\ \ g\ [ 7
CH % DATA V DATA_ACCEPTED X
(FROM DEV X TO DMO9A) L \ \ ! g8 1]
|
SENSE AMPS
(FROM MEMORY TO DMO9A) | Jezons) L/ L1
— AN GRANT
ADDR AM STROBE 200R
AM LOADED DD
(FROM DMO9A TO DEVX & 9" oata vaLp ""Y paravaLD B ER &
MEMORY)
SYNC X+ @
CH X FAST CLEAR
(FRGM DMOSA TO DEVX) L Jeszons) L/ L/ 1/
B
A
7 6 5 ) 4 3 2 1
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]
-O GND

A
° * O +lov
R4 R8 RIZ RIE
100,000 100,000 100,000 100,000
Q2 Q4 Q6 a8
|_cI
~.0l
— O€ MFD
D6 D24 D32
De62 D662 D662
DIS D23 D3I
DI2 D662 D20 D662 028 D662 D34
H L R v 4
R3 DIl R7 DI9 RII D27 RIS RI8
F O—g 7,500 K 7,500 PO—¢ 7,500 T 7,500 1,500
0 01 ' B
-O-18v
r———7 ¢
%RS %RIO %nm 7 2038 1 ~O GND
100,000
al 100,000 03 100,000 s ,00 Q7 : D662 :
— 1 037
| ¥ peez |
|
Dl4 D22 " D30 ©° B AN
D662 D662 Dé62 y T oee
o D3 D2| p29 ' D35 |
DIO D662 DI8 D662 D26 D662 D33 35
) Y- D662
e 98 !
D9 RS DI7 R9 D25 RI3 SRI7 I Srie |
J N 7,500 s 7,500 v 7,500 fl,500 I 31,500 |
[ .
I =3V |
UNLESS OTHERWISE INDICATED: L STRATE |
RESISTORS ARE 1/4W; 5%
DIODES ARE D664
TRANSISTORS ARE 2N4268
B-CS-B169-0-1 Inverter
Qv
+
OR Os OM GND
Q¢
. GND
D4 DIO e
.01 030
| WFD D662
o1
( D29
12 D662
D26
I 02 D662
P N D27
D662
D26
D662
(M) = D25
D662
o8 -42v
o D5 ca | ce D32 o i 8E50s
U - X >
.0l Kell
MFD MFD
v L
[e; o,
> > >
SRI SR2 SR3 SRI4 S RIS RI6 énn R28 R29 S R30
1,500 S$750  S$7.500 51,500 S1500 750 7,500 1,500 $750 750
I [ 3

UNLESS OTHERWISE INDICATED;
RESISTORS ARE 174W; 5%
DIODES ARE D664.
TRANSISTORS ARE DEC30098

B-CS-B213-0-1
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—OF

ON

—08

00—
Des4
s
EO
D664
D9
HO
D664
D4
JOo—
D664
2]
LO—
D664
D3
MO
D664
Y
PO
D88s
D2
RO
D664
D6
TO-
D864
DI
e
D664

B-CS-R002-0-1

Diode Cluster

—O A+10ViA)

1
1
1
1
]
=1

DEC3639

B |

D10
D-664

Y]

DI8
D-664

L. CI
.0l
MFD

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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- . ° —OA«10V(A)
éRI %nz Eaa gm gns
100,000 100,000 $100,000 100,000 100,000
------ 9
o ——O0c GND
at Q2 a3 o4 a5 o8|
4 4 4 D-s62|
9
0-662]
00— F O—4 v0o—4 LO—4 N O—{ DI0 21
]
DI 02 D3 04 D5 on 1
o-ssz:
- |
p32 DI2 D13 3 D4 DIS y !
D-662 SR8 D-662 SR9 D-662 SRI0 D-662 SRII 0-662 SRI2 15 !
53,000 3,000 3,000 3,000 ia,ooo 1500 :
|
+—Q B -8V
L -3V |
DIg RI6 DIg RI7 D20  SRIg D2l SRI9 D22 R20 STRATE |
J D-662 S$15,000 ¥0-662 15000 ¥D 662 Si5000 p-s62 $15000 ¥.D-662 $i5000 ¥ 0-662515000 | ¥pZeeeSis,000!  LZATE
*ozs Ao26 027 fuzu D29
o o)
E H K M P
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-5107-0-1 Inverter
;U«s iu:;g D47 Das {oso
3 v
-OA«10V{A}
RI4 RIS
*025 gloo,ooo |oo,ooo*035
. * $——OC GND
c3 Q3 Q4 c4
D19 82 D24 D34 82 paz
41—J>—or< I¢ I¢ D-662
D29 D33
D20 D22 0-662 00‘552 D37 D38 D4l
D2g 32
PN g D62 p-662 I -ou D-662
D23 ¢ D27 | O D3 040
021 RB [T s RI7 036 es | D-662
{ 1 * ¢ ¢ Ol 3=
R2 o7 288, SRS }D 2 $Re 9 S RI2 iozs 150 SR }DSI SRi9 2o MC 2862
I RI -
12,000 3000 $3,000 %2,0 0 %2 0 fIZ,OOO 12,000 3,000 33000 %la.ooo 12,000
10% 10% 0% 0% { 0% 10% 0% o8- 15v
! ? 8 . .- 13 . ? R
o8t l D52 R2!
UNLESS OTHERWISE INDICATED: 1,500
M

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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M GND C GND
o o
» —OA
[ 1 +iov
R3 RE RI2
390 100,000 100,000
0%
at
DEC DE,
R2 22i9 | )
100 Qs
o D4 DI2 -
10% Otez b2, DEC-68
D3 ol
o2 | D662 Do~ D662
R F
022
sO——4¢ HO—¢ D662
c2 DS o2l
I(—o Dé62
1¢
.0l D20
MFD 0! 0662
DI9
Dee2
oi8
cto INT50A
R\ R4 RS R? Lc3 R9 RIl RI3 c7 RIS 8.8 17 -
500 1,500 210,000 21800 =T & 390 10,000 21,500 =X 7g, 390 MFD 2 1,500
10% MFD S 10% 10% MFD 0% 33V 4
20% o8
-18v

UNLESS OTHERWISE INDICATED!
RESISTORS ARE I/4W, 5%

DIODES ARE D664
ops
B-CS-Wé612-0~1 Pulse Amplifier
! 0ie
D662 |icp
39
Q2 D2 TMFD
| B65ac D14 as
p D662
DI3
D662
DIz
_J D662
DIl
RS SRS D% pee2 RIS
18000 L 31,000 15,000
P
RI SR2 _ OR4 u RI2 RI4 RIS RIE SRIB R26 R28
1,500 %I,SOO 15,000 ¢—|df , 7,500 1,500 1,500 1,800 315,000 7,500| <1,800
p3s [pe D8 0B -8y
R3 R7 SRIZ RI7 R27
18,000 316,000 1,000 15,000 1,000
L ¢
100 N
— T u L
20,000 20,800
¢ 2w 172W
D2 D5 D7 BOURNS OR Dl 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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