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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 /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
'gsg-?g'z 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 modules used in the DMO9A




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)1.

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 DMO9A.

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 us/transfer rate; 1/O devices with low speed rl'ogic 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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Figure 3-1 Installation Diagram
The following engineering drawings provide all necessary interface information.

Drawing Number Title : Description

D-CD-DMO09-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 DMO9A, MEO9A memory
DMO9 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 MMO9A, 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 DMOSA 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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42  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 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 I/0 device is
made ready, in which a device is syndhronized 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, DMO9A 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 DMO9A
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 DMOPA 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 /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 ST{dfe
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 éontrol via AM RQ(T). 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 rese:ts 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 0 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 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 produc.ed.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 O 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-Ou'f:puf Cycle

Table 4-2 illustrates the signal flow associated with a Single-Slow=Output cycle. The
1/0 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 1/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 info 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 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 AQ is cleared and operations similar to DATA XFER 1 take
place fo 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 Nomber

SYNC 0 EN CH OBK 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 0 FAST CLR 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 AQ(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) * CHORQ 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 D PHASE *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 Signai Flow

Time Control . - 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 0 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)B(B) DM-2(2)
SET DO EN AM SYNC(1)B * SET AO(1) DM-2(2)
CH OFAST 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 A0(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 AO0(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 AO(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 . vrs 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 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 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 DMO2(1)
DEV 0 CONT (1) SET DO(1) * CH 0 ADDR ACC IN DM-2(1)
AM STROBE From PDP-9 MC-2
SAl 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 A0(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 ORQ IN * SET DO(1) * AM STROBE DM-2(2)
D PHASE SET DO(0) D PHASE * SET AQ(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 DMO%A-0 None

2 DMO%A-0 Margin rack A

3 DMO2A-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 maintemance manual also

apply to the DMO9A option.

6.2 Delay Adjustments

Adijust 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%
RO02 Diode Cluster 2 B T
R111 Diode Gate 12 1%
S107 Inverter 2 1*
5202 Dual Flip=Flop 7 1*
$203 Triple Flip-Flop 1 1*
$603 Pulse Amplifier 5
W005 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.

7. ENGINEERING DRAWINGS

Table 7-1 lists the DEC engineering drawings associated with fhé DMOS%A 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-DM09-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-DMO09-A-5 H
DM-8(1) DMO9A 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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: SYNC @ EN : SYNC | EN N SevNe 2 BN y B2g
. R CH ® RQ LN—CE
SLOW crm.u@go ~ A LNy N ~ A SYNC 2 (1) E<> v F v
cH @ BK RQ R oy ek~ RIL [che ar o2 RV ReP2
C23 RQ c23 " RQ e C23 v A7 L N
weos |o " “NOBS 2P wags 3V DEV ¢ CONTROL(1) —@ A J
2@ 3 czd ; c2¢  § SET D@ (1) —MefReP2 Y5)
p B22 232 <
¥ CH ¢ DATA RDY CH | DATA RDY CH 2 DATA RDY iy
_.IU“ DATA RDYIN __T CH 2 DATA RDY.IN e .
N =] >
) PA e [ PA rR| PA 3 e o
CH @ DATA RDY IN w;[@g f—_—._ wo‘ilwz 51 WDG:}’z %_ = t= PR ——p AMI
S Wel2
Tl = 1{ LIk = <t Tlo = AM GRANT ~ . Lae £
$ S si67 = BOD
a2 @~ ezislE @ DEVICE |
o I | ser NP R YV +16 B2
SET D@ (1) A~ A DJ(I}?a ~ A ssrpzm? oA e on 1 RG IN_K.E
SLOW CYCLED®) Rul Rill ’ L
- oe 023 D23 C amvan b
T M R@g2 p <
. AM STROBE ~ I_D AT DEV | CONTRoL()—& A |~ T
A =7 197 AM GRANT SET D 1(1) —Re|ROP2 B0 F o Am aranT
S6P3|H se®3), A9 SMLTD N B22 I TEY LN Se@3 SMLTD
D24 o247 v r [PR o—®sAL 821 H
D PHAsER = R = o-'w-T—owenz ;M wpps [ im ]_—
® A23 4 =
L D PHASE e R Y A —l v 9 =
e S - S oA Tu o= L—.N LOAD
Rl P AMEMA )
K N Als A D N ~
BD
J~ vV Sig? o
L g B24 BZI3——e DEVCE 2
< Is¢ 821
ALB | weps v
= P Aaz3 o CH 2 RQ IN A
4 —‘]
{’o s [PR v
——— Hweiz
J 14 N H vam i o " ama |E AM SYNC()B
H N U R cLK N — F
. o) K R = T \ =
SET D @() —ef~Iu A SET D () ~ SET D2 —ef~ A arr RN DEV 2 CONTROL() A =
E o RIlI ¢ L o R ¢ Sof it Azt |F SET D 2()— Lo RG]
B8 b3 218 $ B8 \spn 4 822 ADJUST AM GRANT SMLTD
b 3 _! 1 TO OCCUR AT AM GRANT
H d K = T RsTeM L TIME.
CH @ RGIN — ~s CHTRQIN—+<An, CH 2 RQIN ~
SI1®7 sSIg? SI@g7
Bza B24 B24
wegs
? A23 2 beLr SYNG PWR CLR POS
3 C (@) Y SYNC 2 (@) L D N b
SYNC 14 . = - = «;\J\(‘\ A PHASE (8) PK CLR ~
SvnC @ () e oA A PHASE ~ N SI187
S$7 Dol Ru Weds BT senl |lae
ALD AR A2D AR | am sync()eg)
- s 2 (@)
Pl g1
- 1
se) —of 4
8 7 6 [ 5 ) 4 3 | 2 | 1
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8 | 7 | 6 5 ! 4 | 3 | 2 |
E D E D P N P N E D E D P N E D E D P NP N E D E O P NP N €E D E D P N P N EDEOD P N P }
OB 2130 r : . y [oX 0 L X0 i O ¥
o p213%) 0,8213% OGOEaz_F.O'Q oez130) 2223% 95553 O 9353. 295-1} 0, Bof.%'a \ QQAa]zﬂl_aq 02313 20,8213
AM 08 AM@| AM B2 AMB3 AMB4 AM @ AM @6 AM @7 AMZS8 AM@Z9 AM 10 AM_ It
T hs b T T
AM1
‘, U .. U ‘- u .. _u ., UJ ., u
OLAM o —< LAMB | LAM @2 ¢+— LAM B3 —CLAMPS —oLames —oLAMPE —LAMBT OLAMEZS +—LAMPS —LAM 1P +—LAM I
O N~9 ) A4 b > b /N~¢ 3 ]
3 ) 3 i a3 D M 3 *“ 3 0 £ )
N A &Y N ~ A\ N ~ A N VA I
B169 BI69 B169 BI69 Bi69 B169 E\:es BI69 Bie9 B16! Bl69 Bi69
R LL] A LLT MR LLE) , |B92 go BB4 ., |so4 LD , |B%e o228 | go |B28 g K BI2 wn 818
Gﬂ——ﬁ'—' SA 21 —f sa g2 —lof SAB3 ——ef | [sads —Hogf o1 [sage — o SA 7T —“e ] |saps —® —e g — & —
SASA| _F N 2 oA A FalN SA 85 A Fo N\ é A P8 e A F ol N
Lor—| [CARODATAN 1 [cHooata Lol— [cH@Data N o kndpam L o [cHBOATA N b— [cH2DATA L f— [cH® DATA N o— [CHBDATAL 1 [CH@DATA N f— |CHEDATAL f—1 |CHZ DATA N i—
CH G DATA-BITOG— =@ || |67 g1 Al lergz Al [BiTEz YAl [eiTos HA| |BiTes Al [BITdE —;d/\ BITg?r —®A| |BiTES A [BITE? Al BT oAl BT A
DEV@— &
R [CHIDATA S 1— f[ripaTa R 1 ICHIDATA S 1— [CHIDATA R . |CHIDATA S5 . [CHIDATAR *— |[CHIDATA S _t— [CHIDATA R gl |[CHIDATA S Jh— [CHIDATA R gJ— |CHIDATA S b
CHIATABTEE — A | BITSI AL [airez S OIAl jBiT 83 A (eTeaT %A |BITSS A |8iTee T ®A| BiTer A| (BiTo8 Al | BiTee Al [BTe TS oIAl [BrT a
DEVI —&
v CH2DATA v _}— CH2 DATA y _ CH2 DATA v _[— CH2DATA Uy | CH2DATA v _1— CH2DATA U _ CH2DATA v I+ CH2 DATA y CH2 DATA V 1 CH2DATA Y 1 CH2 DATA V I
CH2DATA-BITHE — @ 1| | g7 g1 Al [BitgeTT®Al | BiTes Al [pres TOA| [BiTes —®A| [BTee T®A| [aTer TOA| [BTEE TYA| [BITES Af |BITI8 A |BIT 2 A c
DEV2—
Bl 1Ic B [c ™ [c v [ M L M <€
NOTE:
1000, +w, 104, TERMINATORS TO GROUND
i
MUST BE PUT ON SA@@ THRU SAIT.
P N P N e
AMI L 3
—LAM 12 —<LAMI3 —CLAM IS [ < LAM [5 —LAMIE |E<a>:,u 17 %IOOQ
.-'\N*}E .-MA-D .—Mr-(-E o .—M—QE Q—-'\N-(b =
~ ~ A ~ ~ A |~ A o~ A
Bl69 BI69 Bi69 B169 Bl69 BI69
. L g |Br2 Bl s |B14 y |B® 5 |B!e
—t o SAI3 —& | [sal4 —ef ] SAI5 —e SAl6 —l@f ] sAI7 —ef ]
SAsf, F o N N [ N F N A
L CHODATA N _— |[cH@DATA L J— |CH@DATA N _}—{ |[CH@DATA || t— [CH@DATA N _[—
CH 8 DATA-BIT 12 — @ | BIT 13 Al [Bimia AL |BITIS Al [BIT 18 Al 187 A B
DEVE— " | [CriData 5 I [cHioatar o [cHibata 5 +— [cHiDaTa R - [cHiDATA 5 100N
CH | DATA-BIT 12 —p‘ A BIT 13 N BIT 14 9N BIT 15 A BITI6E o OA BIT 7 N
DEV!I ——@ =
U |cHzpata v | [cH2DATA U 1 CH2 DATA v | |cH2DAaTA y CH2DATA v
CH2DATABITI2 — @ A 1gT13 ~—®A| (714 T®A| |BiT 15 —®A| lBIT16 TOA BIT 17 A —
T T T
DEV2—@
™ 1< ™ 1< M B
A
8 7 6 [ 5 1 4 [ 3 | 2 1
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E D E D P N P N
82130, M (€0 OO
T I A o T
AMEWAG3] T AMEMA g4
Ain AuE . —L T D
£0A3 AVEMA ——a7]
N >
LAM g5 LAMZe LAM &7 LAM 28 LAM £9 LAM 12 LAM 11 LAM 12 LAM 13
3 D E - iD 3 * iD 3 ‘ D 3 D 3 D
~ ~J A ~ ~ A ~ ~ ~ A ~ ~ A ~ ~
Bl169 8169 Ble9 8169 Bl69 8169 Bl69 B169 Bl69 B169 Bl69 B169
BO3 s |Bo3 BOS , |BOS BO7 , |BO7 |BO9 s |Bo® BII R EAL BI13 P EIH
F AN N F N N [3 N A F N N F N N F AN A
= CHZADDRN _}—| Lo ] [CHPADDR N g— [CHBADDR L ] |[CH@ADDP N Jb— ([CH@ADDR L | [cH@ADDR N — [cH@ADDR L . [CHOADDP N | IcHoADDR L o lcrcaccan o
CH C ADDR BITO3— & | BIT 73 A kA 81785 TOA| |eitee A |BiTer  —®A| [BiTaes Al |BiT &9 A BT Al (BT TOAL (B2 Al BT 3 A —
) 5
SET AGU)— @ | R s O oA e | e CHIADDR R gr—1 [CHIADDR 5 _J— |[CHIADDR R _|— [CHYADDR s 4 [cH [aDDR R . |[CH 1ADDR S JF— [cniabor R o [CH 1400R 5 o
CH | ADDR BITG3— @ BIT 94 A oAl [BiTes N Al |siTe? Al |siTee Al [BITEY —OA BIT I8 oA |87 Al etz o O®A BT A
CH2A 5&2;;‘” 0o [crzamor v O (AR T ® ] [crzacor v [chaaooR Ugr ] [CH2ADDR v }— [CH2ADDR y — [CH2ADDR y o [cH2ADDR y o |[cr2AoDR v o+ [crzaoor y o [cwzaoorv o
H2ADD 3— %A BIT g4 —® 5 TOA| {BITES Al |BiTge TTOAl |BTE7 TOAl [8iTeS8 A BIT B9 Al BT 7oA BIT 11 A BiTi2 1 OAl |B1T 13
SET A2l)—® IADDR 2
[M LC L [M [C M LC M [ M 1c M [C
C
wogs
CA23
P
J J
LAM 14 LAM 15 LAM 16 LAMI7 BD BD 8D
B213|D B213 IN o B213|0
BI9 B19 B2g
E D (3 D
A A INA M L
Bl69 BI69 B169 8169 =
W |B15 R ERt L, B , 1B
B 1 18! |BY 12!
F N N F N N
= 4 |CHBADDR N CH B ADDR 1 [CHBADDR N _}— BD BD BD
CHQADDR BIT 14 —i—‘/\ 3T 5 —./\ 21T 16 : A BIT )17 A BBZIISS IE @ADDR @ BBZI|93 P—‘ADDRI g%g’E_‘ADDR 2
ADDR & R g1 |CHIADDR S _t— ICHIADDR R o~ |CH1ADDR S f—
CH 1ADDRBITI4 —R g
Al |aTis Al |BiTe Al eiTar N K Y K
ADDR | — Pl P DEV @ CONTROL() K@ N\ DEVlCONTROL(z){ DEvzcomROL(zJ—oE
U CH2 ADDR v CH2ADDR U CHZ2 ADDR V 1 L v L
CH2 ADDRBIT 14 —@ BIT 15 A BiTIe 1 oA BIT 17
ADDR 2 T ¥ A b F " K
M [c M Ic SETD&(1)— R SET D I()=e A~ SETD 2()) =& A
= = = = R@@2 ROG2 RP32
Al7 B22 B22
B
A
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6 | 5 ! 4 | 1
w3l wW@33 5795 w@3s W33
D@4 AQS AlS X AQl AQ2
A ?) D
. CLK [ . SA °
3 E E 99 H SA @9 :
. . ] I . I
b H A 0 A e 3
CH®BK RQ —efe AM SYNC())B [ @2 [ 1l .
K a K K s K K
RQIN —ele AM R .
a m M v S 12 "
R =K} AM GRANT—¥ @ ° 4 °
ADDR ACC-e{¢ 3 s 8 : 13 S
DATA ACC—@fe PK CLR—¥e . @5 . 14 .
s S s ) [
DATA RDY-@e AMEMA 23(Q) L . ?6 . 15 .
T T T T L
FAST RQ —<|e AM STROBE . . @7 . { 16 .
v v v v
CH @ FAST CLR-®{e AMEMA g4 () :J SA g8—efe SA 17 .
\_/
¥ USED FOR TERMINATION ONLY NOT A CABLE.{OPTIONAL)
W@ 3l W@ 3| w@3l wg@3l w3l w3l
D@8 DI3 % AB3 D@2 Dge DI®
(D) (D) (D) (D) ¢
: CH®BK RQ : AM @6 () _OE AM @@ () — H :
. H@ RQ IN . 1 —e | —o - )
S CH@ 2 [ M 4 M v .
CH | BK RQ . CH @ FAST RQ ° @2 —e @2 —ofe A
K K K K K K
RQ IN ° CH | BK RQ ° ®3 —e 23 -oe - -
M M M M M M
ADDR A * HI1 RQ IN [ 4 — e 4 —@ o - .
ODR AcC-e1e I H ) : 4 : s s
DATA ACC ; CH | FAST RQ § 95 -—og @5 «g *
S S
DATA RDY-@{e CH 2 BK RQ ; 26 —e (13 —e . * [—
T T T T T
FAST RQ . CH 2 RQ IN . 97 —e @7 —e - .
v v v v
CH I FAST CLR-®fe CH 2 FAST Ro~<>i. AM @B () —Ae AM 08 (1) —o : :J
-/
CHP (CHD (CHD
CHP)Y (CHD (CH 2)
W@3l w@33 w3l w@3i W@3i
DI2 AD4 bog3 D@7 oIt
(D) (D) i
. AM 99 (1) . AM @9 () . NOTE:
3 E 3 E PINS C,F, JLNRU
: 19 ] 1@ M M M ARE GND FOR ALL
CH2BK RQ —@fe I . " - . W@3I'S AND W@33's
K K K K K
RQ IN —ole 12 ] 12 . B
a M M M M M
ADDR ACC—@ o [ | .
P 13 P 3 P p p
DATA ACC —@{e 14 . 14 -
[ s S [ S —
DATA RDY-@fe 15 . 15 [ . > .
7 T T T T
FAST RO~ e I 16 ‘ . 1 16 > *
v v % % %
CH 2 FAST cn.n—qd AM 17 (1) . AM 17 1 .
U ),
A
6 | 5 t 4 [ 1
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| 6
5 1
D
e o ovmar e, =
w WOPS * Iy #] s ® gy Tapgs el
e ot ey o3 N ST s G
¢ ) i | () D) | i | <25
4 8 ¥ ; CH @ DATA BT @9 : ] é . CH® ADDR BIT @9 T L'; L] CH| DATA BT 0 E L5 ? CH | DATA BIT @39 : =! ﬂ
(o3 . 4 b —'m:-‘ . TWhos #1 E mﬂ, E @\ ! .E @ ! =': £l
———
¢z . W s gy EIRE il oo i : O el
b ! Tk | [ ] T z ® MW e b
| D) el w SAN—
23 ;\ 2 .*-M’l—o: o ;‘ CH ¢ ADDR B\T ¢ ﬂ—ol = ‘:‘ —m—cf . ;\ [£'5Y _.: l“-o . \2 -——A—o: : . I
< . S 10l ba e ] R o A NIt b s P by
14 ! e 1 [ 1 T o M > .
@5 . o Vi g({ &= —wl_‘..: Figlb M1 )T s W JE - T
S Laaa TN A (DU A | | st
® 3 | L YIS | v S =
‘ : ® emeds P et i se el o ot
7 . y ! WP -
\ 1) T ; . o7 . N - m“‘_.
CH @ DATA BT ¢8 ﬁ—,‘! CH @ DATA B\T \7 —'—ﬁlﬂo{y CH® RODR BAT ¢ | PLIDNDY 1viglY ¢ i v \ - HK_'. :
) ; el i (*) CH@AODR BT w7 Bl CHADATA BT P8 — . CH | DATA BT\ — Lo o
| | Lo R S S N R S ! |
IWOHS | | !
e IV&"@?S '
P 2 C
Wegs ¥ Wods ¥ wags al VEBS
Wi WAPS ¥
83 ic“‘ R e | 28! SRS wesi ezsT w23
73 i 2\ ! !
= o) I ©
. CHI ADDR BIT ¢o :—Fvn—;og CHZ DATA BT @@ l&%ﬂ o CH2 DATA BIT ¢2 A:H—N_l% f? CH 2 ADDR BIT g9 LHL_‘.’?
5 e Ok P b - N} s sasw |5 el s —
. LA TN @ | 1“': o ~—ng | F?;‘FSS a8 '@ 7 ¥
. ' o 2 . N
[l I T ] ] e n *
K VIR SV T ! ' '
CH1ADDR BIT @3 o 2 ; T o — i : i CHZ ADDR BIT & ;—Wl—o A PR A N )
Pa o = .ﬁ_.: R: o Ppa —3—0: ": v : S ga TR Y = —.ﬂ—.: Rigf¥!
e 1 T e
@ . e —.:ﬂ_.: %: . @s ﬁ—‘: K: . i 4 Ps —Wl-ol Fi ] \a —Ml—o: Sigl%
s o1 T :
Pe B & TS bo L gT B (PN do G :ilT_:‘S
@7 T W Tui T $1 N YT st ' T 4 S T
. \6 3 '1 : s LN ke NI T )
v \ BV VN Y Ao O] ®7 v ‘e v
! [P | | . N v ! i
CH| ADDR B\T $8 . CH! ADDR B\T\T D ] C) CHZ DATA BIT ¢ — T C/ CHZ2 DATA BT \T : : CHZ ADDR BIT g &“_:. el cHZ ADDR BT \7 :ﬁﬂ. v
. L 'wd>¢5 | L___1U L1 U
I |
(%
. B
OPTIONAL CLAMPED LOADS.
A
6 | 5 2 1
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8 | 7 6 | 5 i 4 ] 3 | 2 1
| 2,314 ,5,;,6,;, 7,8, 9,101l ;12,13,14,15,16 (17 18,19,20;21,22,23,24,25,26,27,28,29 ;30,31 ,32,33,34,35,36,37,38,39,40,4| 42 43,44
Wp33 | WA33 | 8935 |WC 33 [W@33| B213 | B213 | B213 | B2i3 | B213 | B213 | B213 | Bz13 | B213 | GIa5™ | W6i2 ﬁz RiT1 T [ Bz13 | Riil 555 | Wgiz | Vo 382 ée_gs
K24k AM | A ¥
A2 Bt X23F A28] GRNT|GRNT /
| cLR L CB2g7 | s [SMLTOSMLTD
"] "] "] [ M A ] AW SYNC [AM STND Blg)
M e (1)B(B A25D 5
M| 2 | n | 98 | a8 12 14 18 smc i RO A_PHAS [3
s | sa | oamM | m |ERom sy - A:" A \\ /
F ROM| A
A M MENORY AteH J"s-'(:')"“ N29 | spare
§-a |91 |@g-8 | S17| - LEVEL PHASE |
: TERM. SYNC
1] 7] 7] U] M A 1] M
Sal 20) E
B 8 | 85 o | 8 1 13 15 17 | Atse_| MieF e 2|
B1aL o @ 824t
B24N
B169 | Bi69 | B169 | B168 | Bi69 | 8169 | BI6Y | BI69 | BI69 | BI6s | B168 | 8169 | B8 | pi69 | 8169 | pieg 8 | RUIT 13 18213 | 8213 ] Re§2 [B213 [SIBT 1S2@2] RIIT| saaz [RUI
CLA / \
B19Y SLwW
I At8K_] MEMA — cYc
LW | LAe JAMEMA Law LA | LA | LAM | LAM | LAN | LAW LAM | LAM | LAM | LAM LAN | LAW ADDR | ADDR |DEVICE 3 5‘% sLow DEV R |
s | 82 | @3 | ;4 #6 g | g8 | g8 18 18 12 12 14 14 16 18 g 2 1 B28} 4 H CYCLE CONTRE
RQ IN
&; A CLR / \
H [} SLW
B A1sL B2BY RQ_IN B28F
PHASE cyc
LOAD EN
B21L AMEMARMEMA SLOW[™ ] C
LAN | LAM  [AMEMA LAM | LAN LAM | LAM | LAM | LAM | LAN | LAM LA | LAM ] LAM LAM | LAN LAM ADDR |{DEVICE OEVICE AN [CYCLE| DEV 1 | CLRA /
AT g4 ICRT [} SUW
Fll 43 @4 | 85 85 81 a7 B9 89 1" 1" 13 13 15 15 ] 17 17 =774 8 2 SMLTD| - —{coNTRoy SLW y
B21Y cve
EN
I_I 2,3,4,5,6,7,8,;,9,10,1l {12,13,14,15 I6_|I7 I8 19,2021 (22 23,24 25,2627 (28 (29,30 ,31 32,33 ,34 ,35,36,37,38,39,40,4| ;42,43 44
WP 31 (WP [WP3I [WP3I [ WB3| W33l [WESI [WD3! WP S| [WPSI (WP 31 WP 3l milmﬁ%m_'_ axes®| wegs*| wggs | wags [wgps [S603 Rizy [ Ri11 | sog2fso@2 | s2@2 | sz@2 | sog2 [ Ri11 Rty
| CE25 | C23E |
cg21 | €231
a2 0238 Di8F |SYNC | SET DJ | C25€_| C26P | [
cg6s | cza BEN T8 EN | SET | SET | SET | SYNC | SYNC /
< CH{® - cH| 1 oH| 2 >
CgST | C2N [ ] D2 | A1 8 2
CEBY | C23u | \ /
C18S_[SYNC B
CHB |CH1 | CH2 B|CH1 2
C | oata | oATa| ADOR | ADDR | OATA | DATA | ADDR | ADDR | DATA | DATA | ADDR | ADDR | ADDR |ADDR | ADOR | DATA | DATA | DATA | CWT SYNC B DIBR | ppre b S-S R CasP L C2IE |
BIT BIT| BIT| BIT| BIT| BIT | BIT | BIT BIT| BIT| BIT | BIT |BITS |BITS | BITS | BITS | BITS | BITS
B-8 9-17| 3-8 | 9~17 | p-8 | 9-17 | 3-8 |-17 | #-8 | 8-17 | 3-8 | 8~17 | @3~17 [§3-17 | £3-17 14 14| 8814 5oop /
L SEX | SET | SET | SYNC |DEV 2 \ / .
SYNC [SETD| D1 [ A A
0240 DI9F 2 BT BN ) 2 1 [CONTROL|_L26E._ C27P_|
D24H :
D24L
W31 W3l | we3i W@ S [WP31 | W3l WO S| W@ 31 | #g31 | GIss W612 | We12 | We12 | Wei2 | Wei2 | Wei2 | Rill |S603] RIT1 |S6BI| Rl [S6@S |S5o03
CHY CHE@ \
CH g IN
CH g 2 | cH CHg | cH2 |cH :ggﬂ ADDR'D'“'DATA'DW 4/DISA A
[ 1 1 4
< 1] oH 1 CH| 2 > ADOR | ADDR | ADDR | gAst| DATA | para | N | ACC RDY AP \ B
g AcC | Acc ROY | CLR | CLR | ACC IN IN
oy |cHt cHI INH / \
E CH ADDR |ADDR | p17F_JDATA | pev L|D2@F|
D [ AW [CONTROY AN AM |CONTRO AM AN EONTIDI. 8,1,2 AcC [ ace aDy | W DAP
SPARE| §-8 | 8-17 [SIGNALY SPARE | #~B |9-17 [SIGNALS| SPARE| $-8 | 917 BIGNALS| LEVEL| SPARE IN
(NEG)| (NEB) (NEG) | (NEG) (NEG) | (NEG) TERM IN IN N
CH 1 [ CHJ CH2 | CHI|CHA [CH2
Aok | GATa | GAra | FAst | DATA | DATa | cn 2 [CH2 CH2 INH / \
ACC RDY ROY CLR ACC ACC :EDR ADDR|_ D17R_DATA | DEV 2 D2gnl 2
mc ACT ADY N DAP
IN IN
* OPTIONAL MODULES.
NOTE: FOR MODULE COUNT SEE A-PL-DMBS-A-5
8 7 6 ] 5 r 4 3 2 1

MU-DM09-A-5 Module Utilization
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SINGLE,FAST,INPUT CYCLE l I SINGLE, SLOW, OUTPUT CYCLE DOUBLE (BACK TO BACK), FAST, OUTPUT CYCLES D
SYNZINE SYNCING sYNCING <
BLUSY

wsY =18
DATA XF . DATA XFER)| DATA XFERYDATA XFER
1US ISYNCING 2 ! !
COMPUTER BASIC CYCLE I }

A PHASE PULSES (120 NS) -EJ\__lr\_lr\__l'\_J”L_ﬂ__lr\__ﬂ_ﬂ_ﬂ__ﬂ__ﬂ_ﬂ L n_ N n n__Nn N N N n__

(INTERNAL DMO9A)
D PHASE PULSES (120NS) n___ 1 N N N\ N \ \ \ n N

(INTERNAL DMO9A) ADDR ACCEPTE
FA (e D X
ST CLEAR— R

CHX BK RGQ - -3

(FROM DEV X TO DMO9A) \__A_L/ L / / A L]
SLOW CYCLE (0) ¢ CHX BK RQ (-3)*D PHASE

T~ U e

INTERNAL DMO9A
¢ R mo?A) AWM SYNC (1)B + A PHASE

SYNC X1 W‘—SYNC X —0
T [N
I i
1

i
i |
\ 200 NS—m b 400 NS )
' [
Ll 1

A TO MEMOEY, ]
ZA TO MEMORY)

200 NS — e A
MAX I e
AM SYNC (1) B !

(FROM MEMORY TO DMOPA)
T SYNEX 1)+ A PHASE

SET A X
U [ Y ‘ —
SYNC X(0)* SET DX())* A PHASE .

(INTERNAL DMO9%A)

|

CH X FAST RQ 7 B [ ]

(FROM DMOSA TO DEV X)

CHX RGQ IN
(FROM DEV X TO DMO9A) \ \ [ ]
SET AX+AM SYNC()B+D PHASE
e q . .

(INTERNAL DMOSA)
SLOW CYCLE (0)*SET AX(Q)+D -3) e “AM RQ — -
padd /—CHX FAST RQ (-3)+SYNCX()+AM RQ 3

SLOW CYCLE —( L.9ms ,

(INTERNAL DMO9A}
B

TD-DM09-A-8 Sheet 1 of 2 DMOSA
Timing Diagram
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l 7 6 5 l 4 3 2 1
SINGLE, FAST,INPLT CYCLE SINGLE, SLOW, OUTPUT CYCLE DOUBLE (BACKTO BACK), FAST, OUTPLT CYCLES —-i b
SYNCING SYNCING SYNCING 1 |
BLSY BUSY 3.5v |
DATA XFER| [DATA XFER DATA XFER 1[DATA XFERZ [
108 | SYNCING 2 | i i
2IVBUTER BASIC CYCLE | ! | |
: ! ! ! 1 | | | | | ] ! l
Al GRANT
(FEONW MEMORY TO DMO9A) VIREXD) ¥ / / —
AM STROBE
(FROM MEMORY TO DMO9A) /azo ns) 1/ 1/ il
SETDX(1)*SET AX(1)* A PHASE
ADDR ACCEPTED (CHX)
(FROM DMO9A TO DEV X / (320 Ns) L/ L/ _J
SLOW CYCLE (B)*SETD X(1)+ D PHASE
DATA READY (CHX) C
(FROM DMO9A T0 DEV X) 1 [(szo ns) 1./ i aml,
CHX RQ IN (-3)+ SET D X(1)-D PHASE
TATA ACCEPTED (CHX) .
(FROM DMG 94 TO DEV X) R ACCER / (320 Ng)
CH X ADDR AD. EPTED X
(FROM DEY X TO DMO9A) \ \ Y 1\ [ \ \ B\ __[7]
CH X DATA 71:»<iT,<a ACCEPTED X
(FROM DEV X TO DMO9A) \_ \ 1 \ R [7]
DUa—
SENSE AMPS
{FROM MEMORY TO DMOA) |_fzons) L/ L
AM GRANT
AM STROBE
ADDR ADDR
AM LOADED P
(FROM DMO9A TO DEV X & &Q DATA VALID "“*Y bAaTA vALID m_%
MEMORY)
SYNC x—+ &
CH X FAST CLEAR #
(FRCM DMOSA TO DEVX) L Jezo ns) L/ L/ 1J
B
A
7 6 5 * 4 3 2 1

TD-DM09-A-8 Sheet 2 of 2 DMO%A
Timing Diagram
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DIODES ARE D664

A
O +lov
R8 Ri2 Ri6
100,000 100,000 100,000
Q4 as Q8
] ) Lo
.01
OE MFD
o6 D24 32
De62 De62 D662
oI5 D23 031
De62 D20 De62 D28 D662 034
R v —i¢
R7 D19 RII p2r | Smis RIS
7,500 PO—q 7,500 TO—4 7,500 1,500
8
-0~ 15V
r—-—--ac¢
%Rs %mo %nu : ZD“ 2 Seno
100,000 03 100,000 o8 100,000 a7 1y o3, :
1 1 9 ! D37 |
' ¥ psez X
|
DI4 D22 D30 oo 19938,
0662 D662 D662 1oy
) p2! D29 1 035 |
D662 D8 Dée2 o2¢ ¥ 0és2 o33
| ¥ beez,
i 46 |
RS 017 R9 025 | ORI3 RI7 P ome
7,500 s 7,500 v 7,500 1,500 t S 1500 |
! ,
T =3V i
UNLESS OTHERWISE INDICATED: L STRATE |
RESISTORS ARE (/4W; 5%
TRANSISTORS ARE 2N4288
B~-CS-B169-0-1 Inverter

A
+10V

°0—4

SR3
57,500

<RI énz

36398

1,500 750

R4
>
S1,500

RIS
1500

S Ri6
$750

R28 R29 R30
1,500 750 750

UNLESS OTHERWISE INDICATED;
RESISTORS ARE I/4W; 5%
DIODES ARE D664
TRANSISTORS ARE DEC 30098

B~CS-B213-0-1

Jam Flip=Flop
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DIo

DO-
DE64 _oF
s
EO-
D664
D9
HO-
D664
—Ox
e
JO—
D664
08
LO- Pt
D684
ON
D3
MO
DEE4
'Y
PO Pt
D664
Os
D2
RO-
D664
06
TO- i
DE64
Ov
DI
uo
DE64
B-CS-R002-0~1 Diode Cluster
—O A+ IOV(A)
Fo—==== bl
: ’ —Oc  6ND
]
| i
i |
1 Di9 |
| ¥ D-662
' '
‘g om
i ¥ o-ee2
\ |
Lot dor !
T.o | ¥ op-es2,
wFo! H
! 1
L1 ] D8 \
1 ¥ p-sez
i
|
L s b—oOT D-864 : I
i lg i
r i
ne >ne 314 re tomo !
18,000 27,800 18,000 7,800 | 2Lsoo !
11 % L ot% :
1
b > : +—O8- 1BV
| -3V !
tsTRaTE !
L

UNLESS OTHERW!SE INDICATED:
RESISTORS ARE 1/4W, 5%
PRINTED CIRCUIT REV. FOR
DGL BOARD 15 SIB
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B-CS=-R111-0-1 Diode Gate



" ExampLE

: DGLS
» 9 hE O A+10VI(A)
én | 3R2 gas gns !
100,000 $100000 100,000 100,000 H
it ]
T A—0c 6ND
1
08 i |
q : 0-662
|
i o-662]
]
O—q 1 o )
FO— N RO ; D-662 |
D3 D4 05 08 Lo
I D-662!
i |
e 1 |
Di2 DIs D16 H !
D-662 D-662 SRI2 D-6625R13 !
00 3,000 ,000 | /500 |
i 1
¢ +—OB-I5V
[}
wi'e RI6 *DIS RI18 R(9 [ R20 023 21 ) STRATE |
0-662 S15,000 ¥ .D-662 15000 15,000 D-662 $15000 D-662515000 | ¥D-662515000 | . _____
1 i
[
*ozs &o26 D29 030
E H P s
UNLESS OTHERWISE INDICATE D:
RESISTORS ARE I/4W;5%
DIODES ARE D-664
TRANSISTORS ARE DEC 36398
PRINTED CIRCUIT REV. FOR
DGL BOARD IS SIA
B-CS-S107-0-1 Inverter
}pnts ;aas D47 D48
P
—Q As IOV(A)
$——OC GND
c3
3% D42
l D662
D22 Dal
D-662
D40
D2) D-662
P— < »H—4 <
039
RIS } S z
|zooo§ %Rzlfo‘o |R2;<2)go %DZG 3,000 $3p00| MO %?zl?ooo o-6s2
10%_J 3 10% 0% i 10% OB- 18V
D5t D52
UNLESS OTHERWISE INDICATED 1,500
TRANSISTORS ARE DEC 3639C M
RESISTORS ARE 18,000
RESISTORS ARE 1/4W,5%
CAPACITORS ARE MMFD
DIODES ARE D- 664
B-CS-5202-0-1 Dual Flip-Flop
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D51 Ds2
r—Ov H —ON v ]
- I O A+OV{A)
< RI0 RI SR22 i *
Sos,000%0Y iom guoqooo oo*oza Woze gloo.ooo 200y 039 D42
-OC GND
¢l c2 c3
Sl § # pas
—id 1 1 \y 0-662
04 D9 bi% Dis D27 D4l
0-88 0-662_| 0-662 s a5
D-662
o f D26 pao | S =<
02 12 low o D ez
o K
D43
> > 5 D-662
R4 SRS R? RS SRiS RI8 RI7 SRI9 R20 SR2I R23  SR24
3p00515000 $12,000 §IZ.OW $12,000 $12,000 | $15,0005$3,000] $3,000 S15,000 ilz,ooo Zm.ooo
+ ¢ ¢ + $—0B-15V
oI ¥De ¥o|a ?ozo foao Tnu
- R25
1,500
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 5%
CAPACITORS ARE MMFD
DIODES ARE D-664
TRANSISTORS ARE DEC 3639C
. .
B-CS=5203-0-1 Triple Flip=Flop
OA+I0V(A)
’ -OCH,NU
GND
D40
D-662
D39
D-662
038
D-662
D37
D-662
-0B-I5V

IRZOOOO
N
L c3
[>1R-] 82
I
LAY
D46 Dis
l
UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W; 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 - 18V

2 R2 D4 > R4 D8 RS 8 >RS DIO PRIO 12 PRI2 Di4  QOR14 D15 RIS
3000 3,000 3000 3,000 ,000 3,000 3,000 30

-
X
xi
3

-OC GND

AL
L
Q

D9 9 DIt " D13 JRI3
3,000 3000

-3v 6

-3V
STRATE

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 1/4W, 8%
DIODES ARE D-664

B-CS-W005-0-1 Clamped Loads

5%

1,500
- AB - 15V
o7 %De OBA+ IOV
%—eu D-862 - OAC oD
AD >R4 SR6 SR8 ‘>R|I
INPUT :n,aoo Q3 21,800 s 51,800 2330
> 09 DEC2894-18 > 10 C2894-18 DIl C2894-18 >
Cl D-664 D-664 - c3
DEC3009B § Pt ——P =0l
jo2 Q4 MFD
DEC-6B DEC-8B
BF M ==
4
Bh BN BT £h
MFD
SRS SR7 oR
2,700 2 7,500 <: 7,500 ‘:7.500
f 5% 5% 1 5%
AA + 10V OBB -18V

UNLESS OTHERWISE INDICATED:
RESISTORS ARE 174W; 10%
DE) - DE4 ARE DEC NO. 330-25E -8

B-CS-W300-0-1 Delay Line
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M GND C GND
o
9 A
I i +lov
R3 R6 RI2
390 100,000 100,000
10%
ol
MFD a
oEC DEC
R2 2219 _@
100
., D4 oIz
10% 08 2 0662
Dg on
oo 10862 oo 0662
R Fo-pot
D22
SO—dg HO—§ D662
07 08 2]
{(—o De62
ol D20
MFD WO DE62
019
De62
1
R R4 RS R? | c3  2R® Rl RI7
11500 1500 10,000 21500 =<3 2390 10,000 1,500
10% MFO 0% 10%
. s . s o8
Sisy
UNLESS OTHERWISE INDICATED!
RESISTORS ARE [/4W; 5%
DIODES ARE D664
aps
B-CS-W612-0-1 Pulse Amplifier
A
-0 +lov
’ ’ . -O ¢ GND
D662 |4+ cio
39
a8 0362 - MFD
| 3650c S55 030
; Dee2
D29
Dee2
28
__J [ ] De62
D27
RS RI9 D662
15,000 15,000
D17
Ri SR2 R4 RiE  SRIS R26 R28
1,500 i:.soo 18,000 1,500 $18,000 ¢—ig 3 7,800 | <i,800
D34 J022 D24/ 0B -15v
R3 RI7 SRz R27
15,000 18,000 318,000 1,000
c Lce
100 c
- T X L
Rl R2S
20,000 20,000
V2w /2w
D2 D05 D7 BOURNS OR Dis D21 D23 BOURNS OR
DAYSTROM DAYSTROM

UNLESS OTHERWISE INDICATECD:
RESISTORS ARE 1/4W; 5%
CAPACITORS ARE MMFD
DIODES ARE D664
TRANSISTORS ARE DEC3639

B-CS-R302-0-1

One=Shot Delay
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