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SECTION |
GENERAL INFORMATION

1-1  INTRODUCTION

1-7  This instruction manual contains operating
and service instructions for TTL Ouiput Card Mod~
el 589331A. The card is designed spectifically for
ase in 6936A Multiprogrammer and 6937A Multi-
programmer Extender units to provide 12 separate
TTL/DTL logic-level outputs that reflect the status
of 12 programmed bits, The outpuls of the stan-
dard 69331A card have ground-true logic sense (O
volt output for programmed binary 1} and TTL/DTL
logic levels (0 to 45 volts), Through a simple
modification, the user can change the logic level
outputs to 0 to +12 volts or operate the output
trangistors as open collector drivers.

1-3 By employing Option 073 of the 9331A, the
jogic sense of the 12 output signals can be re-
versed (+5 volt output for a programmed binary ik
See Paragraph 1-17 for details on Option 073.

1-4  Qwerall sysiem concepis, including system
installation, troubleshooting, and operating con-
siderations are covered in the insiruction manual
for the 6935A Master unit and will not be repeated
in this manual,

1-5 DESCRIPTICN

1-6 When installed in a multiprogrammer system,
the TTL output card is programmed by a 16-bit
word originating at a remote computer Of the 6936A
mMultiprogrammer control panel, Twelve of the
programmed bits represent data while the remain-
ing four contain the slot address of the output
card,

1-7 When the card is addressed and strobed,; the
12 data pits are stored in flip-flop reyisiers on the
card. If the system enable (SYE) mode is program-
med on, the stored data is passed through a set of
AND gates to 12 individual output driver circulls.
The logic signal outputs of the drivers are then
coupled directly to the card cutput connector,

1-8 The TTL output card also contains an SYE-+
circuit and a gate/flay circuit, The SYE circuit
holds the 12 output loglc lines in the O-state (all
bits HI for the standard 69331A and all pits LO for
Opiion 073) until SYE is programmed on.  The gate/
flag circuit, which is controlled by the data trans-
fer enable (DTE) bit, can be used to gignal the ex-
ternal system {via a transition of the output gate

signal) that new data is available on the 12 ocutput
data lnes. A flag return signal from the g}itfzmai
device will hold the common timing flag {CTF) sig-
nal returned to the multiprogrammer in the "busy”
atate until the external system has completed its
input cycle. The detailed functions of these cir-
cuits are coverad in Sections III and IV of this in-
struction manual.

1-¢  The output card is fabricated ona 43" ¥ i
printed circuit card. The inner edge of the card
contains a dual 24 pin (48 pin total} printed cir—
cuit plug that can mate with any connector in slot
400 through 414 of a muitiprogrammser unit {69364
or 6937A), A dual 15-pin (30-pin total} printed
clrcuit plug located on the outer-edge of the card
connects the 693314 outputs to the external device,

1-10 SPECIFICATIONS

1-11 Table 1-1 provides detalled specifications
for the Modal 69331A,

1-12 INTERFACING

1-13 The 69331A TTL Output Card is automatically
interfaced with iis associated multiprogrammer unit
when it is insialled in a 400 series slot connector,
Onece it is assigned to a slot, the card assumes the
address of that position and will receive program-—
med data only when the applicable unit and slot are
addressed. All operating power and programmed
data for the card are derived from the multiprogram-
mer unit,

1-14 Interfacing considerations involving the
§9331A and the external device are covered in de-
tail in Section ITI of this Instruction Manual.

i-15 GUTPUT CONNECTOR ASSEMBLY

1-16 One 30-pin output connector agssembly (HP
Part No. 3060-7934) is furnished with each TTL
output card for interfacing the output card with the
axternal syster, Additional 30~pin connecior as-
semblies may be ordered from your local Hewlett~
Packard sales office (refer to list at rear of manual
for addresses).

1-17 OPTIONS

1-18 Option 073 of the 68331A reverses the logic
sense relationship between the programmed data
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hitg and the card output bits from the standard
ground-"true" logic sense to the +5 volt-"rue"
logic senge. With this option, a binary 1 pro=-
grammed at the computer will cause the corre-
sponding output bit of the 69331A to go to the +5
volt (HD) logic level, The option is implemented
by simply replacing plug-in IC AND gates (P
Part No. 1820-0141% 27, Z8, and Z9 with plug-in
IC NAND gates (HP Part No, 1820-0054), The
phvsical locations of 47, 28, and 29 are shown
on tha component location diagram of Tigure 71,

1-1% The schematic diagram of the standard
69331A also applies to the Option 073 circuit,

Table 1-1.

with the following excepticons:

a. The AND gate symbols for 27, Z8, and
79 change 1o NAND gate symbels (all IC pin num-
hars remain the same),

b, The Mnemonics for the output bits of the
card change from B~ to B--.

1-20 ORDERING ADDITIONAL MANUALS

1-21 Two manuals are shippsed with cach 693314
order. Addlitional manuals may be purchased from
vour local Hewlett~Packard field office (see lisi at
rear of this manual for addresses). Specify the
card model number and HP Part Numbar shown on
the title page.

Model 683314 Specifications

DATA INPUT:

12 bit binary. Programmed binary 1 = output
in LO state; programmed binary 0 = output in HI
state, {(Option 073 reverses this relationship.)

OUTPUT LEVELS:

Standard: LO = 0 to +0.3V (32mA max., sink cur-
rent): HI= +4.5V to +5.0V {1 kilchm source imped-
ance),

Tser-connected options: ¢ to +12V {nominal)
logic levels or open collector drivers.

DEVICE COMMAND {GATE) OUTPUT:

One normally HI or normally LO {user seleci-
able) logic lavel line. Change in level indi-
cates data is present on card output. Level re-

- werts to original status either at start or end
{user selectable) of external device response,
period,

DEVICE SIGNAL {FIAG) INPUT:

1.O: 0 to +0,5Vde; Ispource ©f 15mA maximum,

HI: +2.4 to +5.0Vde.

Minimum pulse width: Zusec.. Presence of
signal {gither HI or LO; user selectable) indi~
cates external device has received data, End
of signal indicates external device has ’

completed response period. I external FLAG
input signal is not desired, GATE output can be
conmected directly to PLAG input.

TEMPERATURE RANGE:

0O to +800C operating in mainframe (allows
+250C internal rise when operating in mainframe
at up to +559C ambient),

-400C to +800C storage.

SYSTEM ENARBLE FUNCTION:
All outputs are held at logical 0 until system
enable bit is programmed,

OPERATING POSITION:
Any (no restrictions),

QUTPUT CONNECTOR: .

One 15 pin dual (30 pin total) edge connector,
Mating female connector assembly suppiied {gp
Part No. 5050-7934),

DIMENSIONS:

4,5" % 11.0" nominal,

WEICHT:
0,7 lbs,
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SECTION i
INSTALLATION

2-1 INITIAL INSPECTION

2~2  Before shipment, the 633314 TTL Quiput

Card was inspected and found to be free of mechan-
ical and electrical defects, As soon as the card is
received, proceed as instructed in the following
paragraphs,

2-3 MECHANICAL CHECK

2-4  If external damage to the shipping carton is
evident, ask the carrier's agent to be present
when the card is unpacked, Check the card for
signs of physical damage, If it is damaged, file a
claim with the carrier's agent and notify Hewlett-
Packard Sales and Service Office as soon as pos—
sible. If It appears to be undamaged, perform the
electrical check specified in the following para-
graph. :

Z-5 ELECTRICAL CHECK

2-6 Check the electrical performance of the out-
put card as soon as possible after receipt, Seo-
tion V of this manual contains checkout procedures
which will verify operation of the card., Refer to
the inside front cover of this manual for Certifica-
tion and Warranty statements.

2-7 REPACKING FCR SHIPMENT

2-8  When shipping an output card, it is recom-
mended that the package designed for it be used,
The original packaging material is reusable, If it
is not available, contact vour local Hewleti=

Packard field office to obtain the materials, This
office will also furnish the address of the nearest
gservice office o which the output card can be
shipped. -Be sure to attach a tag to the output card
specifying the owner, model number, and service
required, or a brief description of the trouble.

2-9 QUTPUT CARD INSTALLATION

2-10 ©Output cards are installed in slots 400
through 414 of & Multiprogrammer unit. To install -
an output card, proceed as follows:

a, OCpen.the hinged front panel of the Multi-
programmer unit by turning the recessed screw
within the knurled handle counterclockwise,

b, With the extractor handle on the top and
the card components on the richt, slide the card
into the desired output slot {400 through 414),

Note that-all output cards are slotted betwean pins
4 and 5 and all 400 series connectors of the Multi~
programmer are keved between the same points,
This makes it virtually impossible to plug an out-
put card in upside down or into anvy slot other than
a 400 zeries slot,

o. Route all wiring from the output cards
through the false-bottom channel and out the back
of the unit to the external system,

d. As physical installation and wiring are
completed for the output card, carefully wote and
record the following types of information on the in-
stallation record card located on the rear of the
ninged front panel of the multiprogrammer,

(1) Cutput card type

(2) Application in external system

(3} Timing flag period, logic sense, etc,
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SECTION i
OPERATING INSTRUCTIONS

3-1 DATA INPUT

9.2  The TTL output card is controlled by the mul-
tiprogrammar unit in which it is instailed, Alldc
operating power, address and data bits, and con-
trol signals are supplied to the output card through
multiprogrammer main frame conneciors in slots

400 through 414, Figure 31 illustrates the signals
present on all multiprogrammer 400-series connac-
tors.,

3-3 PROGRAMMING

3-4 The programming information presented here
defines the relationships between programmed data
and the.69331A card outputs, Complete sysiem
oregramming instructions are given in the Cperat-
ing and Service Manual for the 63936A Multiprogram-
mer,

3.3  There are four general steps involved in pro-
gramming a TTL output card, They are:

a. Addressing the multiprogrammer unit and
slot containing the output card,

b, Programming a data word that will pro-
duce the desired output bit patterns.

¢. Enabling ithe output card by programming
the sysiem enable {SYE) bitto a logical 1.

d. Programming the data transfer enable
(DTE) mode, which will generate a GATE signal to
the external system. .
2.6 Tt is assumed in the following discussion
shat the reader iz familiar with the definitions and
functions of multiprogrammer control and data
wards. If this is not the case, It is suggested
rhat Section III of the 69364 Instruction Manual be
reviewed before proceeding.

3-7 SYSTEM ENABLE

1.8 An SYE control line is wired 1o all multipro-
grammer 400 series slots. When the system en-
able function is programmed as part of a control
word, the SYE line goes HI. This enables a set of
12 logic gates which pass the data bits stored in
the card flip-flop registers to the output driver
circuits. Prior to SYE being programmed, all out~
put bits are held in the logical 0 state of the ex-
ternal device fall bits HI for the standard 693314A;
all bits LO for Option 073).

3-9 The ZYE control line has a second function

O
r INBUT CATA
SYE | AL ooMMON
+rav 2 gl +12v
+5v |3 Ci+5Y
u-— |4 ol osT
&FE 18 Bl —12v
NC. |8 F
CFE |7 H 1&::
xe |8 3
agg |9 Kl +15v
gt 110 L] ~tsv
Bpz (14 M W
aga |1z Ni +isv
gpa {13 p| v
2’.‘1?3"* '??E 14 R W | NOT USED
BRE |15 5) 45y | ON 693314
837 {18 Tl -5y
808 |17 U W
Eee 18 v +isv
gig |12 Wi -isv
gi {20 X v
rB!ZJ'éTé 2] v|ei2)
ADDRESS | BI3/81F |22 z m'ksm?m ONLY
BITS | ga/8F |23 Al 8i4 | (FOR TESTING
Bis/Bi5 je4 BB
O
L
Figure 3-1. Multiprogrammer 400 Serias

Slot Connector

on the 69331A; that is to inhibit the GATE output o
the external device until the system enable mode is
programmed, This feature prevents a GATE from be-
ing generated during-initialization,

3-10 ADDRESSING

3.11 An output card is selected to receive new
date when its associated address bits B12/B12
through B15/B15) and a unit select line T--) are all
HI. Although both the true and complemented forms
of the address bits are represented on Figure 31
(e.g. BlZ and B12) only one of the two states is
present on each of the four address gate lines when
the card is installed in a multiprogrammer slot, For
example, if the output card is installed in slot 405,
then bits B12 (1}, B13 (2}, B14 (4), and BIT {8} will
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be present on the addregs lines, and all four lines
will be HI when slot 405 {z addressed, The U--
line ig HI when the associated multiprogrammer
unit is selected as part of a control word, The
unit selection is stored by the 6938A and it re-
maing in effect until a different unit 13 selected by
a later control word,

3-12 CQUTPUT BITS BEF THROUGH Bl

3-13 Programming. Output bits BFZ through BIL
are stored in the TTL output card storage regisiers
when the card is addressed and sfrobed, If 3YE
has been programmed, the stored bits will be
transferred through logic gates to cutput inverting
amplifiers. The output amplifiers of the standard
69331A card will produce a LO (0 voit) output in
regponge to a programmed binary 1 B--, LO}.
When Option 073 iz emploved, the amplifier out~
puts will go HI (+5 volt) for a programmed binary 1.
Figure 3~2 shows the pin numbers on the TTL card
output connector from which the cutput bite can be
taken,

3-14 Qutput Bit levels, As supplied from the fac-
tory, jumper J4 on the PC card is connected to pad
A (+5 veolts), With this connection, the output bits
will switch between the following levels:
HI; +4.5V to +5V (source impedance = 1 kilohm)
LO: 0 to +0.3V {I sink = 32mA max.}

3~15 By moving jumper 74 to pad B on the PC card,
the bit levels will be:

HI = 412V nominal {source impedance = 1 kilohm)
10 = 0 to +0,3V (I sink = 3ZmA max.)

3-16 A third user—-connected option allows the out-
put amplifiers of the TTL output card to be operated
as open collector drivers. In this method of opera-
tion the 1 kilohm collector load resistors (R2) on
the TTL card are removed and the external device
supplies the collector voltage and load resistors,
Specifications on the TTL card driver transistors
are:

LO output {Q1 on) = 0 to +0.3V with max.
I sink of 32mA,

HI output Q1 off) = +30V max.

Power Dissipation of Gl (st 300C) = 135mW
max,
3-17 DTE MCDE
3=~18 The primary purpose of the data transfer en-
able (DTE} mode is to provide a means of generdt~
ing a GATE signal to the extemal device under pro-
gram control. The GATE signal can then be used
1o strobe the programmed information available on
the previcusly addregsed TTL output card {or cards)
into the external device, and io start a timing flag
circuit in the external device that will hold the CTF
line returned to the multiprogrammer in the busy

EXTRACTOR
HANDLE

OUTPUT

NOT TS

i

2

3

4

5 B@4
1% wEE L
USED 7 BOE
8
]

o
it B0
12 B
"GATE QUT 313 GATE OUT
i
!

FLAG RETURN 4 FLAG RETURN

>

WD T ZAC KX HMSOD R

Figure 3-2, 683314 Output Connector

state until the external circuit times out.

3-19 GATE Signa}.. After SYE has been programmed
on, two conditions must be satisfied in order to
generate a GATE fo the external device from a'sin-
gle TTL output card or from a group of TTL output.
cards: (1) the card {or cards) must be addressed
and strobed; (2) the DTE mode must be programmed
on, The firgt condition is stored (latched) when it
occours so that when DTE is programmed on, any
previously addressed TTL output cards will gener-
ate an output GATE signal.

3=20 A second method of generating an ouiput
GATE signal is to keep DTE selected. Then, each
time a particular TTL ouiput card is addressed and
strobed it will generate an output GATE,

3-21 As supplisd from the factory (jumper J3 to B}
the output GATE line of the TTL card will normally
be HI and switch to the LO level when the two
gate—enabling conditions described above are sat-
isfizd, By moving jumper J3 to A, the GATE line
will normally be LO and switch HI to indicate an
active GATE. '
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9.79 The output GATE levels are normally 0V (LO)
co +5V (HI). Howevel the options described for
‘:he data bit drivers in Paragraph 3-14 alsc apply

+g GATE driver Q3.

323 W. The timing flag cir-
cuit in the external davice should he started when
the GATE ocutput of the TTL card switches to the
(LO for the standard J3-B connection
e optional J3-A connection) and run
period of the external device.

active staie
and #1 for th
for the busy—

3.74 The device FLAG returned to the TTL card
must have the following characteristics:

Lo: 0 to +0.5V (Isink = 15mA max.)

HI: +2.4 to +5.0V

PLAG PERIOD: 2usec min {(leading edge of
r1AG signifies start of device bus.y period and
irailing edge signifies end of device busy period}.

~IAG LOGIC SENSE: LO-busy {standard)

HI-busy {user option;

see Table 3-1).

3-25 A simplified block and timing diagram of the
GATE, FLAG, and CTF signal functions for the
STANDARD T1 and J2 strapping options and a LO-
busvy device FIAG are illustrated in Figure 3-3.
The timing sequence for these connections are as
follows:

T0 - The TTL card is addressed and strobed;
DAET is latched by a flip-flop.

Tl - The DTE mode is programmed on. The
combination of DIE and DST LATCHED sets the GATE
and CTP cutpuis of the card to the active (LO)
state. i

T2 - In response to the GATE transition, the
external device sets the PLAG return line fo the
busy (LO) state and holds it busy until it hag com-
pleted its processing.

T3 - Following a short delay after the device
TLAC goes busy, a negative edge detector circuit
on the TTL card generates a pulse which resets the
CGATE line to the HI state,

T4 - The device FLAG returns to the ready
(1) state.

Table 3-1. GATE, PIAG, and CTF Timing Options

JUMPER
DEVICE FLAG CONNECTIONS
LOGIC SENSE 2 n

RELATIVE TO DEVICE FLAG

GATE AND CTF TIMING

READY GATE _
Toust _
Laus BX¥ | A¥ | oevFLAG 2

{GATE RESET AT $TART OF FLAG}

(CTF RESET AT END OF FLAG)

GATE {GATE RESET AT END OF FLAG)
READY
-I BUSY A A |pevFliG
ETF (TTF RESET AT END OF FLAG)
GATE {GATE RESET AT START OF FLAG)
BUSY
READY A B |PEVF
Saial-Lin .
EYF {EFF RESET AT END OF FLAG )
GATE {GATE RESET AT END OF FLAG |
BUSY *
READY B B | DEV FLA_GI —
Malal- AN
TTF {TTF RESET AT END OF FLAB)

% CARD SUPPLIED WITH THIS CONNECTION.
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TTL CUTPUT CARD EXT DEVICE _
- | Tmmm 7
A s | |
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OTE ; ]
Y DC ® ’ i3 et GATE
T S I
] =3 t
BST wat——] © i | {
DSsT ‘ \
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-H || cireur |
@ fo2 8, éJDEGé @ | |
L G E
@ H |~ erzcTor -%. l :
— i ; P
g F———o<}-— o | ! ol E FURG 1
! CTF I [ J !
| CONTROL -E-E ! 14 j % |
F/F (8 A £OS. N |
+ Q. 9 cpeE ; |
L ~" | pETECTOR § ; ;
i |
. N oL j
GATE- CTF-FLLAG TIMING
{I) ©ST LATCHED I |
i
(@  ote pRos, | |
. ;
€ GATE our l
1 3 _READY
(#  vev FLag | O BUSY
F | i \ ”
(5) NEG. EDGE DET ! W ;
. . : ;
! P i
| —l ——
(&) Pos. EDGE DET. | j B J
. I : P :
Ly ¥
@ &F E P &
[ P ]
| s |1 iy
To T TaTz Ty Ts
Figure 3-3. CGATE/FLAG Timing Circuit, Simplified Diagram

T5 -~ A positive-edge detector on the TTL
card generates a puise which resets the CTF line
to the ready (HI) state.

3-26 The timing relationships between the GATE,,
FIAG, and CTF signals for other 71 and 72 jumper
options are coverec in Table 3-1.

3-27 In applications where an external timing cir-
cuit is not required, the GATE output of the TTL
card should be connected directly to the FLAS in-
put of the card {Pin 13 to 14),

3-28 CABLE FABRICATION

3-29 Since the TTL output card may be used to in-
terface with various external devices, an intercon—
necting cable must be prepared for the particular
device being used. A 30-pin output connector is
furnished with each TTL output card for this purpose,
Figure 3-Z illustrates the output signals and asso-
clated connecter pin numbers of the TTL cutput

card, A 3U0-conductor cable {28 gauge max. wire)

is required to interconnect the TTL card and the BXm -
ternal device, The cable length should be kept as
short as possible,
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SECTION iV
PRINCIPLES OF OPERATION

TYP. EXTERNAL

TTL OUTPUT CARD - o DEVICE
T T T T T T T T . T T T T
QUTPUT
| SYE s |
| & LEN JRIVERS |
‘ 12-B1T g Ly
PROGRAMMED | | | 1yp DATA ; .
DATA BITS | THRY STORAGE § ; THRY! STohesLs
|| 5% REGISTERS ’—]_/ > 4, CIRCUITS
| i
! 9
| |
| |
SLOT ADDRESS BITS AboRESS ;
Biz /B2 -BIS/ETS | | Ao | 2
LT Yo ! i
o b DATA STORAGE AND | :
SELECT STROBE OUTEUT CIRCUITS ‘ i
DATA bst |
STROBE | | &
SYSTEM |, SYE SYE ?I
ENABLE 1‘ 1
e e o e e e e e e e e — — [
R D s DB
1 1 i
i il SYE |
‘ [0ST LATCY F/F SATE ) |
; . :_1:) | DST LATEHED - ZA T Vi l
| T | DIE } !
| | i '
I ! ! |
| E ;
| : 3 }
[ i ;
! | | e
b o | i i L
DATA TRANSER (OTE § orTE W ! CIRCUIT
ENABLE : | ‘g FLAG |- |
i BTE MEGATIVE |
! NEGATIVE 5FE EDGE |1
| M Tepge [y RN DIE DETECTOR | | }
BE TECTOR | y
i e FLAG ! M
i ‘
CTF CONTROL F/F ¥ i
| A FINIRIL LS i, ews - 5
COMMON | 15 POSITIVE FLAG f
TIMING —|o CrE_| C ' eoce [° Pos| 7 Ive ;
FLAG | - ! BETECTOR EDGE §
I | Y {petector
1 | | £
| I i : i : |
| ! s ! |
!
l ! P ;
| b s e GATE /FLAG CIRCUITS I
|
L e e e e e e e e = —
Figure 4-1, Output Gard, Model 693314, Block Diagram
4.1 INTRODUCTION 4-3 BLOCK DIAGRAM THEORY.
4«2  This section containg principles of operation 4-4  Figure 4-1 ig a block diagram of the TTL out-

for TTL Qutput Card, Model 63331A, Theory is pre-
sented on both a block diagram and a detalled cir-
cuit theory level,

fI=Y

put card,
depandent circuit groups:
put circuits group which stores programmed data

The card consisis of two essentially in-
a data storage and cut-
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and provides a bit-pattern outpui that is either
identical to (standard 593314 card) or the comple~
ment of {Option 073) the programmed bit pattern;
and a gate/flag circuit which, in responss 1o a
programmed DTE mode bit, signals the external
device that new data is available on the card out-
put, and also accepis a device FLAG signal which
controls the busy/ready status of the CTF line re-
turned to the multiprogrammer (and ultimately to
the computer).

4-5  DATA STORAGE AND QUTPUT CIRCUITS

4-6  This circuit group consisis of an address
gate circuit, a strobe amplifier, a 12-bit data
storage register, a set of 12 AND gates and output
drivers, and an SYE circuit, When the output card
slot is addressed, the slot address bits all go to
the HI state, If the unit containing the card has
been selected by a previous control word, U-- is
also HI. When a DST pulse appears, a pogitive
strobe pulse, the width of DST, is generated and
applied to the data storage registers and the gate/
flag circuit. Tue strobe pulse enters data bits BEB
through BI1 into local storage. The outputs of the
storage flip-flops are applied to the AND gates,
and if SYE has been programmed, the stored bits
are coupled 1o the output drivers. The drivers ame
plify and invert the stored data and transfer it to
the ocutput connector.

4~7  GATE/TFLAG CIRCUIT

4-8 A timing diagram of the signals generated by
the GATE/FLAG circuit is given in Figure 4-2 and
described as follows: '

Tp = At Ty, the multiprogrammer is initially
turned on and SYE has not yet been programmed.,
The LO SYE line holds the DST latch and CTF con-
trol F/F's in the reset state, This insures that the
GATE and CTF lines remain in the reset {off} state
until after SYE has been programmed,

Ty - SYE is programmed on {8YE goes HI) re-
leasing the D8T latch and CTF control F/Fls,

T; ~ The card is addressed and strobed. The
DST tatch F/F is set (DST LATCHED goes HI).

T3 - DTE is programmed, The two functions
(DTE and DST LATCHED) enable an AND gate, the
output of which is amplified and inverted to be- &
come the GATE cutput of the card. The start of
this function (DTE « DST LATCHED) ts also detect—
ed and usad to set the CTF control flip-flop, With
the CTF control flip-flop set, the CTF line goes 1o
the LGO (busv) state,

T4 - The GATE output starts an extarnal tim=
“ing flag circuit and this circuit returns a device
FIAG signal to the card. Following a short delay,
the flag negative~edge detector circuit generates a
negative pulse,

This pulse resets the DIT IATCH .
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Figure 4-2, GATE/FLAG Circuit, Timing Diagram

F/F whick in tum ressts the GATE line in prepara-
tion for the next DIE cyole,

Ts ~ Ag long as the device FIAG is in the
busy state, the CTF line is also held in the busy
state, When the external circuit times out {(Tz) the
device FLAGC line goes I, The flag positive- edge
detector responds to this transition by generating a
negative pulse which resets the CTF gontrol flip-
flop, CTF is now returned to the ready (HI) state.

Ts — When the DTE mode is programmed off,
a DTE negative-edyge detector responds to this
transition and generates a negative pulse. This
pulse will reset the DST latch and CTF control
flip-flops if Lhey have not been already reset by
the device FIAG return signal. This is actually a
back-up function which enables the gate/flag cir-
cuit to be cleared in the event the external device
fails to return a FLAG sidnal.
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4-9 DETAILED CIRCUIT ANALYSIS
{See Figure 7-1)

4-10 DATA STORAGE AND QUTPUT CIRCUITS

4-11 Addressing, When the glot and unit in which
the output card is housed are addressed, the four
address bits and U-- go HI. Data bits Bl through
Ware algo present at this time but are not vet
entered into storage. Approximately dpsec after the
programmed word appears, a data strobe pulse
{DST) ig received by the output card. The dusec
delay of DST allows the data lines to settle bafore
the data is stored. When DST appears, It enables
NAND gate 210 which in turn produces a negative
pulse the width of DST. Transistor Ql inverts the
negative pulse and applies it to the 12-bit data
storage register and the gaie/flag circuit,

4-12 Data Storage. The 12-bit data storage reg-
ister is comprised of six two~bit storage flip-flops
(Z1 through 2&), The individual stages are D-type,
nositive-edge triggered flip~flops. The logical
state at the D-input of a flip-flop is transferred to
the @ cutput terminal when the clock terminal (CLK}
is strobed by a positive-going pulse. (O always
assumes the state opposite the  state.) When a
bit is programmed to a logical 1 at the computer,
the comresponding B~- data lines goes LO, The
strobe pulse from Q2 transfers this LO level from
the D-input to the © output (© of course goes I},
The storad bits are taken from the @ side of the
flip-flops and will therefore be the complement of
the input data, Each stored bit ls applied to either
an AND gate {standard 69331A) or a NAND gate
{Option 073),

4-13 8YE Logic Gates. Loglc gates 27, 28, and
29 will pags the stored data bitg to the output
drivar transistors whenever SYE is programmed on
(HI). For the standard card, the stored bits Will be
passed to the output drivers uninverted; for Option
(073 the bits will be inverted.

4-14 Quiput Drivers, Cutput drivers Al through
AlZ are sach composed of a single inverting ampli-
filer stage. As supplied from the factory {umper 74
to A}, the collector voltage for the drivers is de-
rived from the +5 volt multiprogrammer supply and
the output kit levels will therefore switch be-
tween 0 and +5 volts, Two additional options al-
low the drivers to be operated from a nominal 12
volt collector supply or as open collector drivers
{see Paragraph 3-14). ;

4-15 GATL/FLAG CIRCUITS

4-16 The gate numbers shown within the logic
symbols in Figure 7-1 (e, g, Gl) are for ref-
erence in tracing circuit operaticn; thevy have no
physical relationship to the actual parts, The 72

IS

csecond input to NAND gate G5 HI,

numbers adjacent to the gates, however, are the
actual reference designations of the IC's and these
numbers are etched on the printed circuit card, for
vhysical location of the IC's.

4-17 Detailed cirguit operation is described for
the following phases of oparation:

Initial Turn on e

Start-of-GATE and CTH

Start-of-Tlag

End~cf-Flag

End-oi-DTE,

o0 oo

4-18 Initial Turn On, Wnen the multiprogrammer
system is first turned on, and before SYE has been
programmed on, transistor Q5 is cut off and its
collector voltage is at a HI level, This level is ap-
plied to the base of transistor ©6, switching Q6
on. The LO collector voltage of Q6 holds the DST

ATCH and CTF CONTROL flip-flops in the reset
state. Once SYE is programmed on it goes HI, re-
leasing the two flig-flops,

4-19 Start-of-Gate and CTF, Fach time data i
strobed into storage, and provided SYE has bean
programmed on, one condition for generating a
GATE output and setting the CTTF line LO ie satis-
fied; that of latching the data strobe. The. second
condition requires that the data transfer enable
mode be programmed on (DTE, LO)., When the data
strobe pulse appears, the output of address gate
Z10 goes LO for the period of DST (approximately
lusec) and sets the DST LATCH flip=~flop, The re~
sulting HI output of gate Gl is applied as one input
to NAND gate G3. The second input to G3 is de-
rived from DTE, and is coupled through emitier~fol-
lower Q2 and inverter G190 to G3., With DST latched
and DTE programmed on, both inputs to NAND gate G3
are H1l, The LO output of G3 (DST LATCHED -« DTE)
1s inverted by gate G4, amplified and inverted by
3, and applied to output pin 13 as GATE.

4-20 The initial negative transition of

DST TATCHED « DTE is detected by the circuit
consisting of G4, G5, R10, and C9%, and it gener-
ates a short~duration negative pulse colncident
with this transition. (Operation of the detector cir-
cuit is described in the next paragraph.} The nega-
tive pulse sets the CTF CONTROL flip-flop and its
oufput goes HI, CTF is inverted by transistor Q4,
setting CIF to the LO (busy) state.

421 The start of DST and DTE detecter makes use
of the discharge time of capacitor C9 o generate a
negative set pulse for the CTF CONTROL flip~flop,
At the time DST IATCHED + DTE initially goes LO,
capacitor C4 begins to discharge, but, since it
gannot discharge instantanecusly, it temporarily
holds one input to NAND gate G5 HI, Gate G4 in-
varts DST LATCHED - DTE, and this holds the
The resulting



https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

LG cutput of G5 resets the CTP CONTROL flip~flop.

When C9 has discharged to the LO level, NAND
gate G5 is inhibjted and its output returns HI,

4-22 Jtart-of-Flag., In response to the GATE out-
put geing LO, the external device will return a
FIAG signal to the TTL card, The FLAG input is
first terminated by resistors R17 and R18 and then
inverted three times by gates G18, Gl7, and G16.
The R-C network consisting of resistors R1i4 and
R15 and capacitor C12 provides a lusec delay of
the FTAG signal and reduces the susceptibility of
the input circuit to transients. Resistor R9, con-
nected betwesen the output of G16 and the input of
G17, provides hysteresis 1o prevent oscillation
with the increased input rise time of 215,

4-23 The HI output of gate G16 is applied to start-

of-flag detector 15, G13, R12 and C6. (The op-
eration of this circuit is similar to that described
for the start of D3T and DTE circuit in Paragraph
4-20.) The negative start-of-flag pulse at the out-
put of G13 1s propagated through gates G8 and %

and resets the DST latch flip-flop, The output of
flip-flop gate Gl now goes LO and inhibits NAND
gate G3. The HI ocutput of &3 causes the GATE out=
put to go HI,

4-24 End-of-Flag., When the external timing cir-
cuit times out, the FLIAG input signal to the TTL
card goes Hl, The end-cf-flag circuit consisting
of GI15, Gl4, R13, and C11 senses the input LO-
to-HI transition and generates a negative pulse
which resets the CTF CONTROL flip~flop and re-
turns the CTF line to the ready (HD) state,

4-25 End~of-DTE. When the DTE mode is termi-
nated, the input to the end-of-DTE pulse generator
{G11, G12, R11, and C8) makes a transition from a
HI to a LO~level, This transition is sensed by the
pulse generator and it generates a negative pulse
which resets the CTF CONTROL and DST IATCH
flip-flops. '
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