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Preface

The diagrams in this manual are organized by operation.
Thus, the details of machine operations are presented in
operational flowcharts, most of which are two-level. The
general flow path of the two-level charts (heavy. line) shows
the major objectives of an operation or instruction. De-
tailed flow paths of major objectives are located to the
right of the general flow path.

Positive-logic diagrams support the operational flowcharts.
They show logical circuit operation without regard to signal
levels. Most of the logic diagrams in this manual are not
block-for-block representations of Automated Logic Dia-
grams. Rather, only blocks necessary for a logical under-
standing of the operation are shown.
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Abbreviations

ALU Arithmetic Logic Unit

APL Advance Program Level

CcC Character Counter

CPU Processing Unit

DA Device Address

DBI Data Bus In

DBO Data Bus Out

EOL End of Line .
HAR Hammer Address Register
INTF Interface

1/0 Input/Output

LIO Load Input/Output

LPDAR Line Printer Data Address Register
LPIAR Line Printer Image Address Register
LPM Lines Per Minute

LSR Local Store Register

M Mechanical Position

MAP Maintenance Analysis Procedure
MST Monolithic Systems Technology
PC Print Cycle Steal

POR Power On Reset

PSS Print Subscan

SDR Storage Data Register

S10 Start Input/Qutput

SLD Solid Logic Dense

SNS Sense

SS Single Shot

TIO Test Input/Output

TP Test Point

uCsS Universal Character Set

UPC Unprintable Character

WO With Out
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Features

Special features available for the IBM 5203 Printer Attach-
ment are:

@ Dual Feed Carriage

® 120 Print Positions

® 132 Print Positions

® 200 LPM Throughput

& 300 LPM Throughput

® Universal Character Set (UCS)

All FF (Field Feature) B/Ms for the 5203 attachment must

be installed along with the concurrent 5203 printer FF B/M.

DUAL FEED CARRIAGE

This feature provides simultaneous feeding of two non-
overlapping sets of forms. The left carriage is standard, and
the right carriage can be field installed.

Each carriage can move independently of the other. A
separate SIQ instruction is required for each carriage. Dual
circuitry is provided for in the attachment FF B/M by
adding two MST cards. These cards include an additional:

Inhibit cycle steal 2 and 3 after the hammer address
register decodes the last existent hammer address in
any subscan. This prevents CPU cycle steals because
they are not needed.

2.  Degate the hammer echo samples when the hammer

Carriage space-skip register
Carriage forms length register
Carriage line counter
Carriage space counter
Carriage moving counter
Carriage manual controls
Space check counter

Emitter generate counter

Sl AR ol

120 AND 132 PRINT POSITIONS

The standard 96 print positions can be increased to 120 or
132 print positions by installing the 120 or 132 print posi-
tion feature B/M. The print operation in the attachment
remains the same, except for two functions:

address register decodes the first nonexistent hammer
address. Hammer echo checks are not needed for non-
existent hammer positions.

200 LPM

The 5203 throughput can be changed from 100 LPM to 200
LPM, or from 200 LPM to 100 LPM, by changing a jumper
wire and the incrementer cam.

The M position counter operates differently for 200 line per
minute machines than for 100 line per minute machines.
The 200 LPM machines print in both directions, whereas,
the 100 LPM machines print in one direction only. Alter-
nate lines start printing in either M1 or M4. The M position
counter steps in both directions (M1, M2, M3, M4, M4, M3,
M2, M1, M1, M2, etc.).

300 LPM

The 5203 throughput can be increased to 300 LPM by
installing the 300 LPM Field Feature Bills of Material on
both the printer and attachment.

UNIVERSAL CHARACTER SET

Any character set with more than 48 different characters is
defined as a Universal Character set (UCS). The UCS feature
expands the 48-character set to a character set with 49 to
120 different characters.

An MST card located at Bl 14 of CPU controls the UCS in
the 5203 attachment. The 5203 has an additional emitter
(UCS emitter) and microswitch installed. The microswitch
is activated by a stud on the UCS chain cartridge.



Legend

Ready |\, 1.{not} Ready Negator inverts logic on
positive logic diagrams

Minus polarity

D
£ ]OR

Latch Nome

.On Output

Set

Ald Location
Trigger Nam:

Py
b
Input to 0
bit only Inc' _ators
—_]o 1 0
Input bus to Reg -
all bits Name
Gate l
ALD
Loc
7

Register Reset

—

Diog x-x

"A" and "B" must be
active for "C" to be
active

"D" or "E" active
causes "F" to be active

Flip flops or flip
latches that are
shown on another
diagram

Parity Check

on Bus Line

Parity Generator
(Correct parity is
generated. )

There are B latches

in register (0O through 7)

All bits transfer out

Only bit 7

/ transfers out
e

Off-Page Connector

'O IF Interface Connector
D— g No connector shown

Diag X-X

on referenced poge

AR Amplifier

o ¢ IR
(0-7)

Indicator

On-Page
Connector

On-Page
Connector

A note is shown
this way on a
diagram

—_—— Joining Lines

Lines cross over
but do not join

8 lines on bus
bits 0,1,2,3,
4,5,6and 7

Booleon Algebra Symbols

® [naline name means "And"

+ Inaline name meons "Or"

(xx = = = x) Indicates o line name that

does not exist as an actual
ALD nome, but used to better
explain the function of @

line or block

2.5 usec Single Shot
C D A positive shift on
——=e P} SS "C" causes @ 2.5
usec shift on "D"
Exclusive OR
Either "A" or “B"
A .
—_— C must be active for
B OE "C" to be active,
— but if both are active
or neither active
*C" will be inoctive.
5-40A8 Ready A
ZI’ndicates line originates
on Diagram 5-40 at zone coordinates
A6,
A Punch 5~41B3

Arithmetic Logic Unit
(located in the CPU)

Indicates line enters Diagram 5-41
at zone coordinates B3.

Indicates 8 duplicate circuits.

pLA]

—

FL

Zdicctes o shift is required after

the gate pulse is present.

* Indicates a point that can be
probed on back~panel pins.

oy el

'Print’

:

:

Clock denotes CPU clock

Legend

Decision Block on
a Flowchart
(Asks a question)

Indicates the func-
tion described can
be found in the ALDs
on this page

Processing block on
a flowchart

Single quotes in the

block indicate a line
name, flip latch, or
flip flop name

Keying Operation on
Flowchart

Terminal on o
flowchart

Note on a
Flowchart

Refers to another
Flowchart



T

Fioure 12100 Diagnostic Techniques

Chapter 1 Diagnostic Techniques

Refer to MAP charts for diagnostic
tests applicoble to the 5203 Printer

5203 Printer Attachment for System/3

DM

1-100



B This error condition caused by:
1. Any hammer on check
2. Hammer echo check
3. Increment or failure check

>

@ (chain or incr sync ck)

Diag 2-120

! G > Hmr + Incr Failure Ck
4G

Diag 2-130

>

CHECK LIGHT

The check light is turned on by the system when conditions
that impair print operations are detected. The printer is not
ready when the check light is on. Any one, or all, of the
following conditions turn on the check light:

Carriage check.

Forms jam (in the tractors).
Incrementor failure check (cam clutch blocks).
Parity check. |

Hammer echo check. Print Check
Any~-hammer-on check._s

Chain sync check.

Thermal overload check.

Note: Depending on the system to which the 5203 is attached,
not all of these checks are necessarily implemented. For de-
tails, see the appropriate Systems Reference Library literature.

The checks are reset either manually via system reset key or
via program-initiated tests. The thermal overload condition
requires customer engineer attention.

I B > Forms + Thermal C..

Diag 2-110

This error condition caused by:
D 1. Carriage sync check

2. Carriage space check

3. Hmr unit thermal overload

4. Forms jom at printer

Diagram 2-100. Printer Checklight

OR Check Error EXIT
Check
FP34] WPIT1 Light
5203

5203 Printer Attachment for System/3

DM



Diagram 2-110.

>

Forms Jam and Thermal Overload

2 v

'INTF FORMS JAM' LINE

2110

Forms Jam E

Printer

[z >—

Diog 2-140

>

Printer

[

Diag 2-130

>

» Diag 2-130

(2>

This line has down level when the A forms jom below the print Diag 4-030
forms jam below the print line. line or the ribbon shield is
not closed.
Intf Forms Jam " F Jam F Jam T.P.
/O IF ‘orms orms Jam _ T.P. F
[vo - w1 F>
R Diag 4-040
Start Res + Sys Ck Res or POR ‘9
Reset Carr €k JOR |
’ FP342
-
- .
(carr sync or space ck) - Forms + Thermal Ck
OR } ~ } B >
) P42 Diag 2-100
Printer hammer unit temperature .
too high.
Intf Hmr Unit Thermo Overl Hmr Unit Thermo Overl
[voiF > {<>
Diag 4-030
4-040
Any Hammer On Ck Any Hammer On Ck
Hemmer Echo Ck o
FL A
Start Res + Sys Ck Res Dot Print Latch
POR IR
Hommer Echo Ck . FP341 Hammer Check
Common Interlock OR
Drop +60 Volts Intf Drop +60v
Incr Foilure Ck OR cv Vo If
Printer
\ FP342 AN

Diag 2-130

'INTF HMR UNIT THERMO OVERL' LINE

This line has down level when the temperature in the
hammer unit exceeds 134°F (57°C). The thermal-
overload condition causes the CPU to raise the 'intf
drop +60V"' line.

Note: The thermosensor cbove the printer electronics
board (PEB) is in series with other thermosensors in the
system, and sequences system power down in cases of

overtemperature.

'INTF DROP +60V' LINE

The CPU activates this line in cases of error (such
as hammer drivers failing to reset) and when the rear
unit interlock switch or the chute switch operates.
The 60V contactor in the printer control box (PCB)
then drops, cousing the chain motor relay to be de-

energized.



300 Micro S Hom‘e Gate

Chain Sync Ck

(>

ﬂ UCS Home 320 ns Chain Em A Device Ready Character counter and chain out of sync. Diag 4-025
Chain Sync Ck /_ Chain Sync Latch T.P
OR A A 4 S
48 Ch Set A8 E>
FP404 : Diag 4-040
EEN CC 47 PSS 3 Allows sync check when not
b s A printing, but chain running Start Res + Sys Ck Res or POR
S S0 48 Ch Set FP341
? Reset CC
i A
_(not) Print Latch | FL C.E. Tie U
fnot) 48 Ch Set OR ; OR
cQlig A N
heck Count
raN CC119 PSS3 e . Fpa4l
LE/’ 300 Micro S Home Gate 1 A FF T D
B Diag 4-095 i CC 119 Check Count .
SN '5; Diag 4-095
m A _.J vy (chain sync ck sample) D
L_l Diag 2-130
320 ns Chain Em
:éf;-‘ (not) 300 Micro S Home Gate A . M1 Scan 45 {not) Power On Busyy
M2 r"' A A
T e ———
M3 OR N OR
LA N
Hmr Bar Right LJ of
M2 A (ch )
@ chain or incr sync ck DD
Print Start SS (reset M pos ctr) Dieg 2-100
FF
7
P
’ FP401
Power On Busy ; Incr Sync or Slip CK D
Hine Bor Right | Hmr Bar Right ™ - N o + Incr SyncorSlip CK AR ¢
OR N - A Diag 4-040
(not) Gate Incr Sync Ck | I LN -L—_J FF¥ 199
. Start Res + Sys Ck R POR
D Z A Start Res + Sys + Sys Ck Res JOR 8 S S
Decode from M FP341
FP401 aritian counter, FP401 \ Incr sync ck caused by:
\_____ 1. M pos cntr not in M3 when Rt Home
'INTF HMR BAR RIGHT' LINE Slip Ck Switch C‘OS:AS](Z‘): U"QA);‘ or Ms pos X
cntr not in when Rt Home Switc
This signal is originated by the read closes (100 LPM).
’ switch on the hammer (hmr) bar. The l OR |- 2. Rt Home Switch is not open by M2.
line has up level whenever the hammer Ist Prt Start in Dwell m A FL 3. M pos cntr in undefined state. (M1®
bar has reached the right home position. L | N N M2 ® M3 @ Hmr Bar RI).
A OR
N FP403
Scan 41-56 Time between print
E ‘ E > Scan 34-86 (mod 3) start pulses is less
" than 65.4 ms. (in-
Diag ::gz(l) (Mod 3) crementer roller
clutch slipping.)
Diagram 2-120. Chain Sync Check and Increment Sync Check 5203 Printer Attachment for System/3 DM 2-120



Diagram 2-130. Any Hammer On, Increment Failure, and Hammer Echo Check

>

2 v 3

'INTF ANY HAMMER ON* LINE

This line has up level whenever one or more hammer drivers are turned on; the sig-
nal is generated by the hammer current sense circuit in the 5203. The CPU printer
logic redcts to this signal by placing up level on the 'intf reset ptr electronics’ line

v

4

Any Hammer On

v

5

'ANY HMR ON' LINE

‘Any hmr on' is raised when the current in the
common hammer return line exceeds 3 amperes

(A).

v

7

v

Hammer current flowing when
not printing, or any hammer
on circuit not working

(self-checking).

8 v

Any Hammer On Ck

2-130

{<>

(and/or activating the 'intf drop +60V" line) if any hammer remains on for more than i
f ) . Diag 2-110
one print scan (1.2 ms). e
Note: The any-hammer-on condition can be simulated by operation of the CE switch PC3 OR Any Hommer On Ck__ Any Hmr On Ck Any Hammer On Ck Latch T.P. @
(S1) on the printer control box. I
. FL FL Diag 4-045
POR
i
[7o iF y—Intl Any Hommer On 5 Start Res + Sys Ck Res____JOR
Printer R | FP.
FP342
Start Res + Sys Ck Res + POR Hmr + Incr Failure Ck { G >
R —
PSS2 ° (not) Print Time 1A FL OR Diag 2-100
- 2
(chain sync _{not) Print Time N I--—J
ck somple) P Incr - ; l l Fpaaz
Diag 2-120 ) FF ’
Failure Incrementer clutch was told to
L) N P pick but did not.
FP404 FF
Clock  Incr Failure Clock
2
P FF Incr Fail Ck Counte
FP404 ] :
3 FF
— N .
Incr Failure Ck
= _ T 3 >
N Diag 2-110
L] FP501 4-025
Print Stort SS 4-030
t) H Shift Clutch . i .
[c> (not) Hommer Shift Clute {not) Hammer Shift Clutch OR Incr Failure Ck Incr Fail Ckl jncr Failure Ck Latch T.P.
Sys Res or + Sys Ck Res G
Diog 4-205 128w Diog 4-040
(Not) e Inhibit Echo Scan
POR
Hammer Counter Clock - A JOR
Hommer Clock 2 A Start Res + Sys Ck Res
(Not) Feature Inhibit Echo Scan (Mod 3) FP34l
‘/
Hammer Off Echo
} B )
Hammer Clock Control Diag 4-030
Hmr Set Ctrl Gate Hammer fired and no echo received, or
“(not) Hammer Clock Advance hammer not fired and echo received.
inhibit Echo Scan Hammer Clock 1 A
OR N Sample Echo Check Hmr Echo Ck Hammer Echo Ck Latch T.P. { F >
Feature Inhibit Echo Scan FP333 Hammer OFff A Hommer Echo Ck FL
Hammer Fire Bfr (Mods 1 and 2) oF POR \ Diag 4-045
HAR Set N Hammer OFf Echo PR3 | Res 7 Sy Ck Res See Timing Chart 5-435
FP341
h D
Load HAR Hammer Echo Ck t
FP335 Diog 2-110
I 1/0 IF > Intf Hammer Off Echo FP811 (Mod 3)

Printer

'INTF HAMMER OFF ECHO" LINE

This line has up level each time o hammer driver is being addressed for
the purpose of either setting or resetting the driver. When a hammer
driver is set, the coil does not draw full current immediately and, there-
fore, the 'intf hammer off echo' line is at up level for 0.3 to 1.8 us;
when the hammer driver is reset, the hommer-off echo appears aofter 5 to
30 us. The printer logic differentiates between the two echoes and rec~
ognizes only the latter one as the actual off-echo. To get a proper re-
sponse, the hammer address pulses must be on for at least 30 us, even
though 0.3 us is sufficient to set or reset @ hammer driver,



8 v 9

2 Vv 3 \ 4 4 \ 4 5 V 6 vV 7 \ 4
CARRIAGE SYNC CHECK
/Checking for noise on Checks to ensure that there is an:
carriage emitter line . Emitter pulse coming between 5 and
Emitter A / 12 ms after pick of carriage clutch,
. Gener- {1 . Excess of 12 ms between emitter pulses
Emitter ate Cir on multi-space, skip, or restore operation.
re—__Carriage Emitter Unverified ] Extra emitter
l 1/O iF A 3 pulse detection
FL - A 2 gate
Checking Space
or u A —{c>
FP612 Diag 5-215
FP702 3|
FP612 Verified Carr Em
Accept _____j Fp702 * A rifi a @
Emitter Diag 4-210
FL Latch Reset 5-215
6
Carriage— &
Moving |7 | &
Carriage FP613 | Ctr _; 1 Carr Space Ck TP DD
Carr Clutch Moving Fp703 | & {A FL Diag 4-040
¥ s iag 4-
FL A i Reset Carr Ck
10} { 4 R
Start Rst, Sys Ck Reset -]—]- A Start Res + Sys Res or POR O
R ] 3 A . FP342
12| 4 Right carriage sync check is
1 FP613 | ] £ developed the same as the left.
Carriage FP703 13 i
. 2 N — — &
Oscillator [ 2] POR 14| |3
OR -
Cr |3 YEOEM R Carr Sync Check
4 FP703
—5— A L Carr Sync Check OR
- n N t
g__B-. _7— Missed an emitter pulse during
Diag 4-010 -8— any carriage operation.
9]
— A
10
| OE { N l-———«
—
12 Osc T 49.92 us
FP60T - ‘
i (carr sync or space ck) DB
From left line counter. Diag 2-110
L Carr Line Bit 6 Carriage Runaway
L Carr Line Bit 7 (not) Left Carr Clutch Space Ck
(not) Pwrd Verified Left Carr Em| A Line | PLAR
1
P
FP623 A
FP625
{not) Tie Down C2
L Carr Line Bit 1
L Carr Line Bit 2
—M——lf—*——— Right Carriage space check is
L Carr Line Bit 3 A re lef
L Carr Line Bit 4 developed the same as the left.
L Carr Line Bit 5 Line one was passed twice during
one carriage operation, indicating K ; .
carriage runaway condition R Carr Space C Carr Sync Ck TP @
Left Carr Clutch A {not) L Carr Clutch L Corr Space Ck OR LA f
eft Carr Clutc no arr Clutc c N
OR Reset Carr Ck Diag 4-040
A t R R R
Checking L Space \— FP625 S P FP342
More than one emitter pulse
per carriage line.
Diagram 2-140. Carriage Sync Check and Carriage Space Check 5203 Printer Attachment for System,3 DM  2.140



Diagram 2-150. Ready, Forms. and Interlock Indicators

2

: Ready
p

Printer

>

Read
X Exit
Diog 4-010 Ready
WPIH
5203
'INTF END OF FORMS' LINE
This line has down level when the form runs out of the forms
chute. The signal is originated by the microswitch on the
front apron of the forms chute.
c VO IF Intf End of Forms End of Forms Exit
Forms
WPI111
5203
'INTF COMMON INTERLOCK" LINE
This line has down level when cither the forms chute is in the
lood position (pivoted up) or the rear unit is open (tilted back).
A common-interlock condition causes the 5203 to lose its ready
state, whereupon the CPU sends the "intf drop <60V signal .
"Intf drop “60V"' couses the chain reloy to be de-energized. ~
Intf Common Interlock Intf Common Interloct i
H : Exit
Diog 4-010 Interlock
YIPTT
5203
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320 ns
je——388.9 275-325
. e T
@* 142 143
4-080  Chain Em SS I |- ]
4-080 Home Gate SS N o D o
4-080 Home Latch
B 4-080 Reset CC
4-030 PSS 1
4-080 PSS 2 ' :
4-080 PSS 3 PSS 3i : { p——t— PSS 3
b 4-080 Block CC Shift | i i % oy s
i 4-080  CC Shift I Co e
| Pl |
[ |
| | ]
48 Ch Set |
_= | | ]
K 2-120  CC 47, PSS 3 [ — ») 1|
2-120  Chain Sync Check : i'_-—i | i
| o L
> UCS Ch Set I ' ! I |
2-120 CC 119, PSS 3 I pomt | J'
2-120  CC 119 Check Count [ omass ‘lmml e —
2-120  Chain Sync Check HE

Diagram 2-160. PSS Counter Timing Chart and Chain Sync Check Timing Chart 5203 Printer Attachment for System/3 DM  2-160



Diagram 2-170. Increment Restore and Failure CK Timing Chart

\ 4 3

Com Position

Sys Power On

Error Reset

Device Réady
Hammer Shift Clutch
Incr Restore

Power On Busy

Print Start SS

Hmr Bar Right

End of Restore

Incr Failure Clock
FF1

FF 2 Incr Fail Ck Ctr

FF 3
Mod 1 or 2

Cam Position

2

A
B

4-205

4-205

> 4-205

4-205

4-205

4-085

; 4-205
c

4-205

2-130

2-130

"> 2-130

: 2-130
D

4-085

4-085

’ 4-090

' 2-120
E

Print Start SS
Ist Prt Start in Dwell
Scan 41 Thru 56

Incr Slip Ck

M3 M4

M2 M1

M2 M3 M4

Ao . o= — — Com Latched

T - >
140 ms (Mod 3) »

ncr Failure Check o

rj —_—— e —
1.

M1

——_\IQ:57_7 ms —»

Incrementer Slip Check
M2 M3 M4

O 555
o] H |
-] J oo o |

r_———

"Incr Slip Ck' if Print
Start Pulses come at
frequency less than
65.4ms

Com Position

4-085 Print Start SS
4-085 Ist Prt Start in Dwell
4-091 Scan 34 Thru 86
2-120  lIner Slip Ck

This line is actually

scan 34 thry 58 in
non-UCS mode

Increment Slip Check

M1 M2 M3 M4
< Pt+—3.57 ms
J—47 ms—p|
b I
20 ms—@—p
]

'Iner Slip Ck' if
Print Start Pulses
come ot frequency
less than 42.3 ms



je 595.8 ms »
M4 M3 M2 M1 M4 M3
b’ Com Position
B 4-085  Print Start SS j | - = BN . . -

4-085 Hmr Bar Right (switch)

4-085  Hmr Baor Right FL

4-085 FF7 N O E—— ’ . T ———

4-085 FF1

’ 4-085 FF 2
4-085 FF3
4-085 FF 4

¢ 4-085 FF5
4-085 FF6
4-085 FF8 lver Syne Ck SoETET T
4-085  Stort Printing, 1-R, CL 8 n m
4-085 FF9 Last M Pos of Line Last M Pos of Line e s e S e

>
4-085 st Prt Start In Dwell = . -
4-085 100 LPM Ist Prt St or 2nd s — -
4-085 M1

D 4-085 M2
4-085 M3
4-085 M4
4-090  Scan 45

> 4-085  Gate Incr Sync Ck
4-085  Incr Sync Ck Note 1{Note 2 Note 3

Note 1 Set if "Hmr Bar Rt' closes in
other than M1
E Note 2 Set if "Hmr Bar Rt' does not

close before M4 scan 45

Note 3 Set if "Hmr Bar Rt' does not
open between M2 scan 45

Diagram 2-180. 100 LPM M Position Counter Timing Chart 5203 Printer Attachment for System/3 DM 2-180



Diagram 2-185. 200 and 300 LPM M Position Counter Timing Chart

2 v 3 v 4 v 5 \ 4 6 \ 4 7 \ 4 8 v

A
L 298 ms
r 197 ms (Mod 3) 'I
M3 M4 M3 M2 M1 M2 M3 M4 M3
” Cam Fosition
B 4-085 Print Start 5§ B . I ] R ' . | . . R
4-085  Humr Bor Right (switch) L eI

4-085 Hmr Bar Right FL

4-085 FF 7
4-085 FF 1
> 4-085 FF 2
4-085 FF 3
4-085  FF 4
c 4-085 FF5 R r——"
4-085 FF 6
4-085  FF8 Minersyne Ck ) Mher Sync Ck
4-085  Start Printing, I-R, CL 8 = »
4-085 FF 9 Last M Pos Lost M Pos of Line
>
4-085 Ist Prt Start In Dwell | e | W R | ]
4-085 100 LPM 1st Prt St or 2nd - |
4-085 M1
D 4-085 M2
4-085 M3
4-085 M4
4-090 Scan 45
» 4-085 Gate Incr Sync Ck
4-085 Incr Sync Check
Note ! Set if 'Hmr Bar Rt' does not
close before M4 scan 45
Note 2 Set if 'Hmr Bar Rt' does not
E open before M2 scar 45

Note 3 Set if 'Hmr Bor Rt' closes in
other than M3

2-185



A
>
B
1
I .
2130 Any Hammer On mE— L e .| S B T ] r-T —= o
i
4-070 Print Time i
|
|
b 4-080 pPSs2 _ RErEENENRSETE
' . 1
2-130 Any Hammer On Check e ——— = ——
4-070 PC3 R g .- o ] | ] | / / ol -
c ‘Any Hammer On Check’ can be set by:

® Any Hammer On, l
PSS2,
{not) Print Time

e {(not) Any Hammer On,
{not) Print Time,

‘ PC3

Diagram 2-190. Any Hammer On Check Timing Chart 5203 Printer Attachment for Svstem/3 DM 2-190



Diagarm 2-195. Carriage Space and Sync Check Timing Chart

2-195

2 y 3 v 4 v 5 v 6 v 7 v 8 v 9
. Carriage Space Check N Carriage Sync Check
Single Line Space Single Space Operation
2-140 Carriage Clutch 5-215 Space Stop
F————-—12 ms settie -—————-’ .
2-140 Carriage Moving 5215 Carriage Clutch
Noise\
2-140 Carriage Emitter A RN  n— | 2-140 Carriage Moving
o I" 5ms ’I True Emitter ; ;
2-140 Accept Emitter 2-140 Carriage Emitter
| 4 i l«—- 5ms —-—{
2-140 Verify Emitter -] 2-140 Accept Emitter
"—5 ms —-—'
2-140  Emitter Unverified L I e 2-140  Verify Emitter
e S —— Reset On /
2-140 Carriage Space Check — 2-140 Trigger 14 H—— L
B ' e
2-140 Carriage Sync Check
‘Carriage Space Check’ occurs if
more than one true emitter pulse , ) , .
is encountered on a single space Carriage Sync Check’ occurs if
operation after drop of carriage a true emitter pulse does not
clutch come within 12 ms from pick
|- 3 of clutch
b Carriage Runaway Double Space Operation
5-215 Carriage Clutch 5-215 Space Stop
2-140 Line One r 5-215 Carriage Clutch
2-140 FF 1 2-140 Carriage Moving
2-140 FF 2 2-140 Carriage Emitter
2-140 Carriage Space Check 2-140 Accept Emitter
2-140 Verify Carriage Emitter
‘Carriage Space Check’ occurs if Reset On
> ‘Line One’ is passed more than 2.140 Trigger 14
once on carriage operation
2-140 Carriage Sync Check H— v
‘Carriage Sync Check’ occurs if:
e First true emitter pulse does

not come within 12 ms from
pick of clutch

e Second true emitter pulse
does not come within 12 ms
of first




2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

3
I
: I
l r I | 4 Bit - i
Shift- Reg I
D8I Scan PSS Chain
et Adder Cntr Cntr | Emiiter
A |
PG . .
SNS Bit 7 ?n
Assembler Update Update Shift Reg
J‘_ 4 ) . I t
’ A Channel In ;
« T
Character Counter
Status & 1
Checks - ~— M-Pos
Decode la—
B Data Hmr Hmr
Register 2| Addr »> Addr X
DBO ’ DBRO A_ Reg Decode
Reg >
Data
Register 1
Compare No Data Hmr v
> ’ Check
l l — LSR
I (Regen) 4 —]
Cycle H
Parity Steal Control C|:‘crk
c Check and
i Controls
Channel Out ?
. . M-Pos
> Cntr
Addr
Decode o
Manual k%ct
Carr Clutch
D Controls
\ 2
i - Coarriage - Cén‘iog&
T. T t K Controls Cluich
Q
» : Reg ' - ; [
Compare Compare Compare
Space Skip Restore
T 4
E n : Space Carriage Space Line Carriage Forms quriégé
y Counter Skip Register . Counter Length Register Emitter
Interface s
Control logic [ *
' Js . 4 g | 1 G
Y N '’ ) R

Diagram 3-100. 5203 Printer Attachment 5203 Printer Attachment for System/3 DM  3-100



Diagram 3-200. Channel Controls and Printer Data Flow

2 v

" Main
Storage

SDR]

1SR | ISR
Hi Lo

DBO

g DBO
Reg

gy R UGS

3-200
\ 4 5 V 6 \ 4 7 vV V
5203 Printer Attachment 5203
Printer
al Scan $ Scan Counter > incr Clutch incr
" RCounter] Decode Controls Clutch
Cye Cycle 4 . Chain
»F Steal Steal [P - ¢
I Ctr Controls | ¢ A
< PSS
i Counter
Chain
Emitter
<%
M
Position ’ Iner
Counter ! Cam
Emitter
M Pos and
PSS Decode ~
Hammer
:AR Address
€9 Decode
> Hammer
1 Check LSR
> i
> Henr (Regen) Hammery
Hammer Drivers
e B~ Clock P
Controls Controls ‘
Carr
Clutch
&
ccc
{ Q Byte CPrimelr o Binary Counter -t
Decode ontrols -’
Shift MCC 7 Bit
l_; Shift Register
' 2R
P ner———c—eT—
B Status el MCC 4 Bit Adder
| Reg Shift Reg
SNS D8I ]
Bit Assembler
N Assembler
Carriage
Controls
See Diog Chain Character Counter
3-300




5203 5203

PRINTER

PRINTER ATTACHMENT

T T e e gy —v

X —]
. Carriage g
From DBO Reg SIO Carriage Instruction Space Op I Carriage Clutch
Space .
F s Carriage] Carriage
Skip pace Ski Controls | Pick Carr Clutc
Register Compare : ) Printer
+ [__j€-Space Key
§.
peg—Rastore K
B End of Carr Op I - as. ey{
Manual L———-—-—-————-'-—----
Space
Emitter
Generate
Ctr
F Manual Carriage
Restore Moving
Carriage Skip Reset Cte
Forms Line Restore Reset Compare Bus
‘: ) Length m
Load 1/O l .
Register
Verified Carriage Emitter
’ SIO Space Instruction Space
To DBI Assembler Op
SNS Instruction
S10 Skip Instruction Skip
Op
40>

Diagram 3-300. Carriage Data Flow_ 5203 Printer Attachment for System/3 DM  3-300



4

PRINTER START KEY

\ 4 5

Pressing the start key indicates to the system that the 5203 is prepared

\ 4 6

v

Print operations cannot be executed unless the 5203 is in the ready
condition. When the end of forms indicator comes on during printing,

v

QOsc T 160 ns

for operation; the system responds by turning on the printer ready light. the start key acquires cn‘oddﬂionol function: one line can be printed - B
The start key is not effective when a printer interlock condition exists, for each start key operation. Diag 4-100
that is, interlock light on. 4-220
CPU Oscillator Oscillator N (not) Osc T 160 ns { F >
b N Start Ke A Diag 4-105
. Printer Start Key (Mod 3) 4-106
P Inh Manual Key lN | [— Start (not) Inh Monual Key A
Biag 4-020 I l (not) Printer Start Key ""eF'ILOCI‘
POR Diag 2-150
R
FP306
Read Read
. >
PRINTER STOP KEY A FL
Diag 4-020
Pressing the stop key indicates to the system that the operator
. wants to stop the 5203. The 5203 stops at the completion of Check Error OR POR ]a Not Ready
the print operation currently in progress. Operation of the FP308 ! A >
stop key places the printer in the not ready condition; this is Diag 5-225
a requirement for any manual operation. Common Interlock Interlock Common Interlock @
FL
Diag 2-150
Sys Res @ Sys Ck Res
Printer Stop Key — R Common Interlock {:D >
End of Forms 1 OR £P306
——‘— Diag 4-030
Start Printing 1-R CL 8 EOF Gate [
F
, ' A Start Reset
Left Line | N (oot) Chan 1 Oscillator
POR
OR 1
Right Line |
A
(not) I-Q Cycle
| R > SIO e Ptr DA
Diag 4-020 I-Q Cycle bo Pir DA Not Ready - No Ck OR Chan 1 1/0 Attention
Clock 6 A /O IF

Diagram 4-010. Ready Controls

(not) Ptr Check

POR

Sys Res + Sys Ck Res

Not Ready

FP306

not) Chan 1 Oscillator

CPU Diag 4-100

5203 Printer Attachment for System/3

Diag 4-100

DM 4-010



Diagram 4.015. DBO Register and Data Register ) 4015
2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

DATA BUS CUT REGISTER
® The dota bus out (DBO) register has nine flip latches.

o The latches remain set if there is o parity error, so the CE can
observe the contents of the register.

e All print dato from the CPU enters the attachment through the
data bus out register setting the appropriate flip latches.

e Dato from the data bus out register loads the date register,
carriage space-skip register, carriage forms length register,
Q register, and the hammer address register.

(cycle steal request granted) (DBO bit 5) D
Diag 4-070
(OBO bits 1-7)

Diag 4-210

DBO Dota 4-215
Register ;| Reqister 2 0 0
FL FL
0 b o]
B TR A TR
1 f 1
B : TR
; 2 .
{data reg bits 0-5) (to the hammer oddress register) (data reg bits 0-5) 3
Diag 4-110

(to the DBI (data reg bits 0~7)

CPU Diag 4-100

Diag 4-055
4-060
DATA REGISTERS 1 AND 2
‘ ; e The data registers sample
__J 1' B the DBO register to store
. _FL 3 T Ff - and decode cycle steal
¢ 6 6 data. Data Reg Bit P
ata
— — ] — e The data registers have a 2 { A >
FL FL total of eleven flip latches Diag 4-050
7 7 (eight for storing a data . (not) Data Reg Bit P
— — — character and three for de- { H >
b FL 2 A FP322 coding). Diag 4-070
. bot Print Compare B
ata { >
> l B > Load Date Reg 2 FP321r p324 Register | . Diag 4-055
: - Data Reg Bit P 4-075
Diag 4-075 . FL
¢ P Data Reg Bit P
(n::;)m oc;nmpecgre i (not) Print Compare D
p—  ——
Pority Error ; FL R
a— Diog 4-065
b Decode Compare {not) Print Compare
. i I No Doto ~ No Data @
Parity error holds DBO reg. FL . .
D if no parity error output of No Dat Diag 4-063
DBO follows input. Dato Data =2 { K >
& P33 Diag 4-075
D Load Data Req | P Load Dato Reg 1
’ Diag 4-075
Ptr DA Decode (to the Q reg device oddress FL) Ptr DA Decode D
T gy BN L A
Diag 4-020

B (N code 15 Q reaister)

(11 code to O register)
e A RN b LB, R N s O a0 Syt~ S i

- 4 TR T A e A AP D ARG ] L~ T PR TR o i it i 21 AT

Diag 4-020



2 v 3 \ 4 4 Vv 5 V 6 VvV 8 VvV 9
Pt £-B SNIS Cy Ptr E-B SNS Cy
Q REGISTER SIS loatr B { Q
o Consists of a six-position Q register, a four- Clock 3} Thry Clock 3 Diag 4-050
position status register, and a Q byte decode. EB-1 OREB-2 Cy A S1O e Ptr DA SIO o Pir DA
e Ptr
e The six-position Q register samples the DBO { R >
register to determine the contents of the Q Diag 4-010
byte of the instruction. 1-Q Cy No-O -
A . . S10 Instr Z No-op 1-Q Cy No-Op ES >
o The four-position status register records whether
or not (1) the {eft carriage is busy, (2) the A Diagram 5-215 shows carriage Diag 4-035
right carriage is busy, (3) the print buffer is operations common to both
busy, and (4) the printer is ready at the time the left and right
Q register is loaded. : .
¢ The Q byte decode decodes the outputs of the A Select Left Carr AD>
Q register and the status register.
Diag 4-210
I-Q Cycle A 5-215
D Check Error Check Error Select Right Carr { A >
Diag 4-025 \ Diag 4-210
I D > Ptr DA Decode Q Register D{: $10 Space Command 5@
Diag 4-015 See chapter five for specific Diag 4-210
B DBO Bit 4 instructions Q byte decode S10 Skip Command 5]'-__2C_Y—5>
Diag 4-015 Q Byte Diag 4-210
D8O Bit 5 -
I Decode Select Left Corr Print 3-215
Select Right Carr @
DBO Bit 6 S1O Space Command Diag 4-065
3 <5 5 G R S 510 Skip Command SNS N Code 0 DE
> DBO Bit 7 Print Diag 4-035
SNS N Code 0 SNS N Code 2
DBO Parity Error ] SNS N Code 2 l D
LA FL Select LPDAR Diag 4-035
: Select LPDAR
Error (Not parity error) Select LPIAR 1 @
v Sampie DBO CL 5 b FP302 E:ZCLF‘C’": Llengr;hal Diag 4-070
ode | o E-
Sefect LPIAR
1-Q Crel A PemeleQbute SNS N Code 3 {F>
B SNS LPDAR Incr Diag 4-070
E Ready Status Re Not Parity Error Select Forms Length D
iag 4 [ A fL Chan 1 1/O Condition A
Diag 4~010 Chan 1 1/O Condition B Diag 4-215
an onairion
» Left Corr Not Busy N T Mol K N (not) SNS_N Code 1 o E-B1 DK
[ n anual Key l_,l
Right Carr Not Busy _ Chan 1 /0O Working Diag 4-050
) A FL f:han 1 1/0O Meter Run SNS N Code 3 D
FP304-306
D Print Latch —&] Diag 4-035
A PDAR
D Do 4-065 0—"—1 SNS LPDAR Incr @

Diagram’4-020. Q Register and Decode

4 p303

Diag 4-050

Not Parity Error

Chan 1 1/O Condition A

:

/O IF
CPU Diag 4-100

Chan 1 1/O Condition B

I/O IF
CPU Diag 4-100

:

Inh Manual Key D

Chan 1 1/O Working

I/OIF
CPU Diag 4-100

Chan 1 1/O Meter Run

/O IF
CPU Diag 4-100

:

5203 Printer Attachment for System/3 DM 4-020



_Diagram 4-025. SNS Bit Assembler Check Bit 1

>

>

>

2 v 3 3 v

| A > Incr Sync Ck _
Diag 4-085
l A > Reset CC

Diag 4-08U

C {not) Print Lotch

Diog 4-065 Chain Sync Ck

FL
CE Tie Up OR

£ Chain Sync Check

FP341

Incr Sync Ck

7 ‘ \ 4

SENSE BIT ASSEMBLER

o The SNS bit assembler contains the status of the printer

attachment logic.

o The SNS bits are placed in the DBi assembler and sent

to the CPU on E-B cycles.

4-025

FP341

Allows first error

to be recorded for
SNS interrogation
-and error recovery

Incr Sync Ck Latch T.P. @

Diog 4-040

lag 2-120 | R A b
Device Ready o N
o Res s Ok Res Chain Sync Ck Latch T.P. D
OR
BOR Diag 4-040
Check Error D
~ Forms + Thermal Ck Forms + Thermal Ck OR ¢
iag 4-020
Diag 4-030 Start Res +Sys Ck Res Or POR ) FP341 Diag
r < <
3 Any H On Ck Latch T.P. D
B Any Hammer On Ck A FL Any Hommer On Ck Latch T.P. 4 y Hammer On atc 5
Diag 4-030 Diag 4-045
FP341
CE SNS Bit Lotched . CE SNS Bit Lotched T.P, CE SNS Bit Latched T.P. { E >
I Diag 4-045
FP341
I C > Hammer Echo Ck 9 A FL Hammer Echo Ck Latch T.P. Hommer Fcho Ck Lotch T.P. @
Diag 4-030 Diag 4-045
FP341
‘ N > Inc Failure Ck A FL Inc Foilure Ck Lotch T"P' Incr Failure Ck Latch T.P, @
Diag 2-130 Diag 4-040
‘ FP34) i Hmi 4 Incr Failure Ck
mt 4 incr rallure
L] OR L JI H >
OR Y .
FP341 Diag 4-065
Hammer Ck Hammer Ck
for U D
Diog 4-030
FP34)
Chon 1 1/0 Check
~ {not) No-Op Mot tin-Op Or I/O IF
7341 CPU Diog 4-100

Diag 4-035



PC3
A FL
Diog 4-070
Start Res + Sys CK Res or POR PC3 and not print time
A oy /
A
Any Hammer On FP342
OR Any Hammer On Check @
Diog 4-025
OR A
PSS2 FL
8 A FP342 \
} Diag 4-080 PSS2 and not print time
Print Time
K
Diog 4-070 FP342
Diagram 4-220 shows .
carriage sync check Carr Sync Ck c c
. common to both left and right. ® 1A L arr Sync T.P. @
B Diag 4-040
Allows first error
OR IN I to be recorded for
Reset Carr Ck Of SNS interrogation
l \ and error recovery
@ R Carr Sync Check " = Carr Space Ck T.P. DE
Diag 4-220 L OR —
» Es_—g\/ {“Carr Sync Check : Diag 4-040
Diag 4-220 Diagram 5-215 shows carriage
space check common to both
[_A/_-\ R Carr Space Check % left and right.
Diag 5-215 OR
I A > L Carr Space Check
c Diag 5215 Forms Jom T.P. D
. Diag 4-040
Forms Jam Forms Jom 5-225
A FL
" L Forms + Thermal Ck
Diag 2-110 OR ! A D>
’ FP342 Diag 4-025
T FP342
‘ C : Hmr Unit Thermo Over!
Diag 2-110 l
. A
I c > Not Print Latch l
D Diag 4-065 ORr Drop +60 Volts Drop *+ 60 Volts
D Hammer Ck
Diag 4-025 OR FP342
0 Common Interiock
Diog 4-010
D Incr Failure Check
> L
Dieg 2-130
@ Hemmer Off
Diag 4-110 OE
D Hammer OFf Echo A Hammer Echo Ck Hommer Echo Ck @
E Diag 2-130 .
FP342 Diag 4-025

5 Sample Echo Check

Diag 4-105
4-106 (Mod 3)

Diagram 4-030. SNS Bit Assembler Check Bit 2

5203 Printer Attachment for System/3 DM 4.030



Diagram 4-035. SNS Bit Assembler-Gating 4-035

2 v 3 v 4 v s v 1 v 8 v 9

<

: E-B] Cy '
SNS @ N Code 0 : Clock 1 N Code O o E-Bl o CL ! D
| : >‘“———l . A M
Diag 4-020 Diag 4-055
4-060
Clock 1
, Iy : SNS.NCodeS.E—B10CL1!B>
A E-Bl Cy — Diag 4-040
4-045
L SNS N Code 3
Diag 4-020 . .
E-B2 Cy A : ) v SNS ¢ N Code 2 ¢ E-B2e CL | DC
. ’ A ; : ' Diog 4-040
’ D SNS N Code 2 l FP343 ' 4-045
Diag 4-020 Clock 1 ] A N Code 0 e E-B2 @ CL | S
. A E-B2 Cy '
Clock 7 ‘ . Diag 4-055
4-060
Chain Em - . T Chain Emitter SS Latch { D >
B ' L : Diag 4-040
A
- OR ]
- FP343
C Pel L : PC1 Lotch £
Diag 4-070 . Diog 4-040
> A Lo
FP343
PC2 PC2 Latch
> e = .
Diag 4-070 Diog 4-045
c or
FP343
PC3 B : PC3 totch
| A > , FL ars JIG >
Diog 4-070 ' Diag 4-045
pumfely
> FP343
@ Hammer Set — Hommer Set Lotch H
Diag 4-105 ' Diag 4-045
4-106 (Mod 3)
Clock 6 OR
h L
D FP343
1-Q Cy No-Op ) ) ' No-Op i {D
l S > 1A Q FL .
Diag 4-020 Diag ::gig
Sys Res + Sys Ck Res loR . (rot) No=Op
no
: FP343 ——B ' J] L)
» : Diag 4-065
A ' SPS e M Code 20 F-Bl o CL T I
Clock 1 .
oc! Diag 4-040
FP343 4-045
A : -
S5 etiCode 30 E-B2 0 CL 1
: : ‘o
. - Diag 4-040

FP343 4-045



2 v

6

DBI SNS Bit 0 @

Diag 4-055

DBI SNS Bit 1

B

Diag 4-055

DBI SNS Bit 2 @

Diag 4-055

DB! SNS Bit 3

DHcmmer Shift Clutch Hammer Shift Clutch
A
Diag 4-205 OR
b Cars 5ync Ck @ T.P. Carr Sync Ck @ T.P. P~
Diag 2-140,4-030 A
B Chain Sync Ck Latch T.P. Chain Sync Ck Latch T.P.
Diag 2-120,4-025 SNS o N Code 3 Bl o CL | A | OR
2 SNS & M Code 3eE-Ble CL T
Diag 4-035 A
Left Carr Em ]
Right Carr Em OR
o) Print Start 55 Print Start 55 A or
Diag 4-085
‘o9 FP345
B Execute Print Execute Print A
Diag 4-065
R
Incr Sync or Slip Ck Incr Sync or Slip CK A o
Diag 2-120, 4-025 N
| € > Carr Space Ck @ T.P. Carr Space Ck o T.P.
Diag 3:;;8 Left or Right Carriage Clutch
A
@Ccrr Clutch OR Lor RCarr CL Lor R Carr CL or
Diag 5-215
5-225 FP6O1 FP345
E> Forms Jom @ T.P. Forms Jam e T.P. A
Diag 2-110,4-030 A | OR
D Hmr Unit Thermo QOverl Thermal O verload
Diag 2-110 A
D Chain Emitter SS Latch Chain Emitter SS Latch
Diag 4-035
C SNS e N Code 20 E-B2 @ CL ! SNS e N Tode 2@ £-B2 e CL 1
Diag 4-035 (not) PSS! A
@n’or) PSS1
Diag 4-080 Incr Failure Ck Latch T.P. A OR
G Incr Failure Ck Latch 1.P,
Diag 2-130,4-025 PC1 Latch A
PCl Latch
E < FP345
Diag 4-035
3 SNS e N Code 20 E-Bl o CL 1 SNS e N Code 20 E-Bl o CL 1
Diag 4-035

SNS e N Code 30 E-B20 CL 1

DSNS.NCode:iO E-B2e CL 1
Diag 4-035

Diagram 4-040. SNS Bit Assembler Bits 0-3

5203 Printer Attachment for System; 3

D

Diag 4-055

DM

4-040



Diagram 4-045. SNS Bit Assembler Bits 47

A

>

>

>

4-045

Diag 4-060

Diag 4-060

Diag 4-060

Diag 4-060

2 v 8 9
E> C.E. SNS Bit Latched T.P.
A
Diog 4-025 DBI SNS Bit 4 % >
iag OR I A
K Print Time
FP346
Diag 4-070 A
D PC2 Latch
Diag 4-035 A
] ] > SNS @ N Code 2@ E-Bl o CL 1
Diag 4-035 A DBl SNS Bit 5
@ PC3 Lotch OR (e
Diag 4-035 EP346
A
Sense Bit Unused
. A .
48 Ch Set OR
A
F Hommer Echo Ck_Latch T,P
Diog 2-130,4-025
I K > SNS @ N Code 3@ E-B2 @ CL 1
Diog 4-035 A DB! SN Bit 6 D
H 5 Hammer Set Latch OR ¢
Diag 4~035 FP346
A
@ Any Hammer On Ck Lotch T,P.
Diag 2-130,4-025 A OR
[
Diag 5-095 A
Ml
Diag 4-085
c SNS @ N Code 20 E-B2 ¢ CL }
Diag 4-035 A
Hmr Bar Right OR .
DBl SNS Bit
A or —{°>
I A H>ho-Op FP346
Diag 4-035
A
| D> Home Latch
Diag 4-080
A
C.E. SNS Bit
FP346

DSNS.NCOdeZ&. E-Bl e CL 1

Diog 4-035



>

Unused
N\ ot Data Peg Cate I
C A OR
L/
Diag 4-075
:' s ot P Gen Bits 0-1
Biay 4-055 O || M ll
©2TNiot) P Gen Birs 2-3
¥
L
Diag 4-033 Ot A Chan 1 Data Bus In P O IF
A (.ot} P Gen Bits 4-5 FPas3 CPU Diag 4-100
P
Diag 4-060 Ot I N
D(nal) P Gen Bits -7
Diag 4-060
[\ Data Reg Bit P P Bit
FL
Diag 4-015 A J
DPCZ eCL 1
Diag 4-075 FP353
Clock 8
A
Sampie DBO
oR Clock Ph On D8I =
(not) SNS N Code 1. @ £-B1 | Diag 4-055
['s 4-060
Dicg 4-020 A
Clock 1 +3+5
Q Ptr E - B SNS Cyc
Diag 4-020 OR Gate DBl No.2 B
Diag 4-060
OR Gate DBl No.1
3 Ptr 1/O Cyc . .C
[ Diag 4-055
Diag 4-070
) LPDAR Incr Gate
Diag 4-070 OR LPDAR Incr Gate. ]’D
I M > SNS LPDAR Iner £P353 Diag 4-055
=\ n- 4-060
Diagram 4-050. DBI Assembler P Bit Generator-Gating 5203 Printer Attachment for System/3 DM 3-050



Duagram 4-055. DBI Assembler Bits 0-3

v

Chan 1 Data Bus In O

4-055

P Gen Bits O-1

/O IF
CPU Diag 4-100

Chan 1 Data Bus in 1

>

Diag 4-050

Chan 1 Data Bus In 2

{l/o IF >

CPU Diag 4-100

P Gen Bits 2-3

{ I/OIF >

CPU Diag 4-100

| B > LPDAR Preload Bits 1 @2 @3 @ 4

Diag 4-115

Chan 1 Dota Bus In 3

o>

Diag 4-050

@ The data bus in (DBI) assembler consists of eight latches.
These latches are encoded to combine the data SNS bits

that are sent to the CPU into separate data bytes.

o All data bytes sent to the CPU pass through the DBI.

2 v 3 v 6 v 7 v 8
C Gate DBl No. 1 ]
Doy 4-050 . : A
LT\ Clock PH On DBI 2N FL _I
Thag 4-050
A NBI SNS Bit 0 OE
iag 4-04 OR [
A Diag ?ngt) Tie Up FP351
CC Gate CL 8 . v
=L T\ _LPDAR Preload Bit O
OR Diag 4-1
ag 4-115
N Code 0o E-B2e CL | > 7\ _LPDAR Preload Gate
Diag 4-035 Diag 4-070 I.__—___._
[ 4 N Code 00 E-Bl o CL 1 ol [[G >-Deto Reg Bt 0
Diag 4-035 ' Diag 4-015 of
l D> LPDAR Incr Bit O
lag 4-115
DBl SNS Bit 1
B FL
- Diag 4-040 A
B f OR o
| C > R Carr Line Bit 1
Diag 4-220 - or ‘ -
I C > L Carr Line Bit 1
Diag 4-220 OR
> | A > CC Shift Bit 1 DG Data Reg Bit 1
- {
Diag 4-095 N _
- PCaecClL 1 Diag 4-015
Diag 4-’275 c C DBl SNS Bit 2
rint Compare
Diag 4-040 OR ) Iy = —@-
Diag 4-015 [ A
>—
C ¢
FP351
G )-Data Reg Bit 2 1
| A> CC Shift Bit 2 Diag 4-015 OR oF
Diag 4-095
C L Carr Line Bit 2 OR
> [ e
Diag 4-220
D R Carr Line Bit 2 DBI SNS Bit 3
Diog 4-220 Diag 4-040 [ OR A FLﬁ"L
A
D
FP351
. . . OR
C R Carr Line Bit 3 - | G > Data Reg Bit 3 .
Diag 4-220 OR Diag 4-015
> [)—teerrline Bit3 — DATA BUS IN ASSEMBLER
Diag 4-220
A CC Shift Bit 3
Diag 4-095
D LPDAR incr Gate
Diag 4-050
LPDAR IncrBits 1@ 20 3
E [®
Diag 4-115
PC2e CL 1
Diag 4-075

{I/o IF >

CPU Diag 4-100



2 3 v v 8 9
[ Cate 08I Mo 2
Sy 4-080 A Chan 1 Data Bus In 4 o
=% " Clock PH on DBI _
i 1A t CPU Diag 4-100
Bir 4 OR I oF P Gen Bits 4-5 DA
[
k Son B4 " FP352 Diog 4-050
“ i iTne Bit 4
4 o
OR
! > LPDAR Preload Bits 1+2+3+4
E % Carr Line Bit 4 B
S Diag 4-115 )
o Datc Reg Bit 4
| 2 % . Dote CL 8 [ c > g
e’ Diag 4-015 OR
Dicg 4-070 .
EN S N Code 0o F-87 @ CL 1 LPDAR Incr Bit 4
Diay 4-035 Diag 4-115
N Code O E-Bl @ CL | R = T
B (M- 5~\_DBI SNIS Bit 5 © r A Chan 1 Data Bus In 5 X0
Diag 4-035 D 1L— -
D R Carr Line Bit 3 Diag 4-045 CPU Diag 4-100
C 3 LPDAR Incr Bit 5 4
Diag 4-220 OR -
=N _LCorrlineBitS Diag 4-115 FP352
— @ Data Reg Bit 5
Diay 4-220 S s
" WY CC Shifr Bit 5 iag 4- ) OR
F‘ L c LPDAR Preload Bit 5
Dieg 4-095 Diag 4-115
Dimg 4-045 DBI SN Bit 6
OR A F
[ A Chan ! Data Bus In 6 /O TF
& [_T} LPDAR Preload Bit & 1 CPU Diag 4-100
<
E_’L/ T hift Bit 6 Diag 4[;”5R b g FP352
" ata Reg Bit
Diag 4-095 @
r?\ L Carr Line Bit 6 Diag 4-015 OR of P Gen Bits 6-7 r_‘_B-_>
t,..._f
Diag 4-220 OR Diag 4-050
} =\ R Core Line Bit 6
-
Diag 4-045 DBI SNS Bit 7
OR A FL
han 1 Dat 7
[ A Chan a Bus In O F
i CPU Diag 4-100
D
FP352
! C\ R Carr Line Bit 7
G Da*a Reg Bit 7 OR
Diag 4-220 -
D L Carr Line Bit 7 Diag 4-015
OR LPDAR Preload Bit 7
Diag 4-220
A CC Shift Bit 7 Diag 4-115
Diag 4-220
(not) Tie Up
E @LPDAR incr Gate
Diag 4-050
D PC2e CL 1}
Diag 4-075

LPDAR Preload Gate

Diag 4-070

Diagram 4-060. DBI Assembler Bits 4-7

5203 Printer Attachment for System/3 DM  4-060



Diagram 4-065. Cycle Steal Request Conirols

4-065
2 v 3 v 4 v I 7 v 8 v 9
I-R Cycle ] Start Printing @ I-R @ CL 8 DG
(C|°§k 8 To use meter — Lotch Diag 5-095
not) No-Op A Print Lotc
L f DA
Diag 4-035 Diag 4-020
) Print
A Diag 4-020 E"“:Ie Prt Execute Prt DB
Reset + Prt Check Diag 4-030
s OR 4-040
m Hmr + Incr Failure Ck Request PCO 4120
Diag 4-025 FraTg Clock 4 ‘ L_l N IL(""') Print Latch >
A\ _Stop Printing 48 OR Diag 4-025
p Do 0,4 091 (Mod 3) - — -2
= r 4 O
7\ _Stop Printing UCS | A R Chan 1 Cye Steal Req 5 Jl /O IF >
Diag 4-300 Clock 6 CPU Diag 4-100
Last M Position of Line Priority Request
[> ox >
Diag 4-085 Reset of Lockout FL allows Request.Time Cyc Steal Req Diag 4-075
Somple DBO _ FL to be set and the next print positions —
B PC-s to be taken after Load HAR (Hmr A
CL3). . —
E - (100 LPM) 1
Diog 4-085 I Lockout Request Time
o l o pCl ockou ques
i ] | OR /70 FL PC Group End
100 LPM + 200 LPM N (200 LPM)
’ - fe) Off Lockout off
[_B}LPDAR Preload Bits 1 ® 2 @ 3 8 4 (M1 or M4) I Fratd A = and clock 2
Clock 2
Diog 4-115
|_F__> 1st Prt Start in Dwell
Diag 4-085
(not) PCO Control
¢ [
Diag 4-070 _
Print Time Prt Cyc Req _ Prt Cyc Req I E >
Diag 4-070 Clock 0 A )
I £ > Chain Em SS W-O Home N Diog 4-095
Diag 4-080 (1
PC1
> . B
Diag 4-070 A
B Force PC Group End _—‘_. or Cast PC Group A
Diag 4-110 L A f
iag 4-
a LT
No Data
! C > [or Request Ti
D iag 4-015 FP314 eques) ime _A Request Time
£ {not) Print Compare |
Diag 4-015 A
[ >
Diog 4-070
A PC3 OR
Clock 6

b Diag 4-070

W' 12 Prt Positions

Diag 4-115
C Load HAR

Diag 4-110

Diag 5-075

PC Group End
—>

Diog 4-070
4-075



2 \ 4 3 A\ 4 4 v 5 -V 6 7 A 4 8 \4 9
F PC Group End
& 2u!! FF1 on ond FF2 off
Diag 4-065 Clock 7 A
Ptr Priority @#CL 8§
T
Cycle steal request granted 6
(not) DBO 8it P Pte Priority Pt 1/O Cycle P -
’ﬂ@ DBO Bit 5 A Ptr i/OQ Cycle Diag 4-050
Priority Requested n N A iag 4~
Clock 8 - '_1—- FL FL A Select LPDAR to Incr 4-075
Clock 4
(PCO)
A FP312 Adv with fall ~ Cy¢ Steal Ctr Clock 3 A LPDAR Incr Gate D
) Sample DBO OR CL4 ’";‘ R D
@‘ Sys Res + Sys Ck Res FF < FL Diag 4-050
N D A Select LPDAR to Preload
L] 1 E (PC1) lock O
A | Advance _ C _ _l
Clocks o —
P FF b [N A |Select LPIAR to Load CC
PCO PCl1 PC2 PC3 Group N E
B End PCO D
FFI [FF2 | FFI| FF2| FF1| FF2| FFI1FF2| FFI1]FF2 2 (PC2)
}-——]_ Diag 4-075
Off JOFff} On [ Off | On § On JOFf { On | On [Off — - —— Pl
— —— (not) Execute Print (Reset) 1J:A FL DC
4 | PC2 Diag 4-035
Active between M Pos Reset FF 4-065
PC group end turns on PC1 condition Clock 8 tand 2 (SDBO and CL 8) (PC3) 4-075
% for next PC3 4-095
’ CYCLE STEAL COUNTER Sample DBO A FP312 4-300
@ The cycle steal counter has two triggers Sys Res + Sys Ck Res OR
that determine the proper print cycle Diag 4-035
steal latch (PCO through PC3). 4-065
® The print cycle steal counter ensures that A Select LPIAR to Load SAR 4-075
. the correct sequence of cycle steals is 1. Change of mechanical position. '
e maintained. Print cycle steals occur in 2. Data found. ! ON
groups of 3, 2, or 1, depending on the 3. Data not found. Diag 4-030
attachment, detecting one of the follow~ 4. Print compare. 2 ON A Select LPDAR to Load SAR 4-035
ing conditions: 5. No print compare. 4-065
] 4-075
S—
G } Select LPDAR select LPDAR OR Chan 1 LSR Select 5 /O I
> Diag 4020 E;"f“ 2 T A CPU Diag 4-100
-1 or EB- -
Or | Chan 1 LSR Select 6 /O IF
CPU Diag 4-100
OR Chan 1 LSR Select 4
- A /O IF
A N Select LPIAR ! Select LPIAR _ CPU Diag 4-100
Diag 4-020 FP313 Note: LSR select 5 and 6, selects the LPDAR
D LSR select 4 and 6, selects the LPIAR
PCO FCO Control Print Time Print Time
Sample DBO C15 | Al FL NLA_1 FE : K >
Diag 4-030
— 4-045
8 Execute Prt N (not) Execute Prt A 4-065
[1  — ——N 4-090
Diag 4-065 L FP313 FP313 -
. (Mod 3) 4-091
| 2 > CC Shift CC shift " 4-100
- 4-120
Diag 4-080 5-095

Diagram 4-070. Cygle Steal Counter

{not) PCO Control

0

Diag 4-065

LPDAR Preload Gate

|
A

Clock’ 8

{v>
Diag 4-055

4-060

CC Gate @ CL 8

5203 Printer Attachment for System/3

—s>

Diag 4-060

DM 4070



Diagram 4-075. Cycle Steal Controls LSR Selection

4075

AR’

2 v 3 5 6 v 7 v 8 v g
- Prr 1/O Cyele /—Block LPDAR update
> N : : ibit LSR
Diog 4-070 A Chon 1 Inhibit LSR Load { /O IF >
Clock 0 CPU Diag 4-100
JoR]
A FP315
K Data —
A
Diog 4-015 . PCl Data CI7
) (not) Force PC Group End OR OR Clock 7 A = { G >
oc
Diog 4-110 A . Diag 5-095
PC1
p >
' Diag 4-070
Sample D + CL 5 A
— r OR l Load Data Reg | !A>
- PC2 A Diag 4-015
B Diog 4-070
[_B_/\ Print Compare 4‘-—-—%
Diag 4-015 A !
PCl OR _L Hmr Fire
Bfr Hammer Fire Bfr
Clock 6 . t\x Diog 4-110
i
A
N
FP315
c Sys Res + Sys Ck Res ° l Sys Res + Sys Ck Res
Sample DBO CL 3 ————————-——.
A OR Load Dato Reg 2 B
> D PC Group End OR Diag 4-015
iag 4-
Diag 4-065 A
Sample DBO
HAR Preload
Pz ! | D
Diag 4-070 Clock 4 A Pies 3_;‘28
D @ Priority Request Prior'tlfiﬁu_esfed Priority Requested { E >
Diog 4-065 -
A'OS PC3 Diag 4-070
I > [
- 7 A R
Diag 4-070 Clock 1 ? Clock 2
FP315 PC3CLI Jl E >
A Clock 3 . Dicg 4-055
. iag 4-
’ f FL j Not Data Reg Gate D
Clock 3 A Diag 4-050
Sub OR OR
D Ptr Su T FP315 PC2CL 1 @
Diog 4-115 .
Diag 4-050
LPDAR address 3:822
E correction con=

trol between L 4
subscans

Chan 1 Binary Subtroct % /O ”;>

Chan 1 Block SDR 7 7o

AR

CPU Diag 4-100



(&3

2 v 3 4 7 5 v \ 4 7 \ 4 9
M1 CC increment bit | set in
1 1 hie P!
< PSS | PSSZ | PSS3 | PSST | PSS2 | PSS3 | 4 iv shift register ot PSS?2
Diog 4-085 M4 Ml M3 M2 M3 M1 CC Incr Bit 2
M2 M3 M1 M3 M4 M2 CC Incr Bit 4
M4 | CC Incr Bit 8
M2 M3 M4 M3 M4 M1 Preload Hmr CL 1 or 2
M) M2 M3 M2 M3 M4 Prelogd Hmr CL 1 or 4
M4 M1 M2 M3 M4 M1 Prefoad Hmr CL 2 or 3
M M2 M3 M4 M) M2 Preload Hmr CL 3 or 4
Hmr Clk Sfurrj
Hmr ——
Diag 4-085 v J ‘;—l
SS11411 Sshi 27
M1 ]SS2} 3| 5] M3 |SS2f 1|11
1 of 3 triggers always off. $S3)1219 SS3| 4] 3
Trigger off indicates active ssif110 SS113]4
subscan. Counter is reset to 3 M2 {552 4] 2] M4 |SS2]121 8
S$S3| 3] 6 SS3| 1112
| N l
D UCS Home I l
A
Diag 4-300 OR
| 48 Ch Set CC Incr Bit 4 F
g Qverrun Dela PSS _Counter M Pos
i N_> ] *— FF and Diag 4-095
Dlag 4-112 - 300 Micro S Home Gate SS Home Latch / PSS Prelood Hmr CL 2 or 3 M
See Timing hai " o FL Reset pSSI Decode
— Diagram 4-310 320 Ns Chain Emitter SS - Diag 4-100
{@_ l CC Incr Bit 2 D
H
\ o—— FF Diag 4-095
. ‘ FP404 Preload Hmr CL 1 or 2 ~
\ (step) N
NE pss2 Diag 4-100
Chain Em pulse from 5203 Preload Hmr CL 3 or 4 P
- _?F— Diag 4-100
CC Incr Bit 8 D
K
PSS3 Diag 4-095
Preload Hmr CL 1 or 4 o)
FP403
| Diag 4-100
T pss [ L) pssi e
: L Diag 4-040, 4-300
PSS2 PSS2 )
Diag 4-030, 4-080
4-090, (Mod 3)
ss 4-091, 4-095
; = >
R
Diog 4-080, 4-090
(Mod 3) 4-091
Reset CC Reset CC 4095 -
Diag 4-025
PRINT SUBSCAN COUNTER ~ Block CC Shift 4-095

o The print subscan counter is a three-position trigger
ring that identifies the print subscan in process.

e A chain emitter pulse from the printer advances the

print subscan counter.

Diagram 4-080. PSS Counter and Decode

1Al | ]

FP404

CC Shift D

Diag 4-090, (Mod 3) 4-091
4-095, 4-300, 4-070
Chain Em SS W-O Home £

Diag 4-065
4-095
4-100
4-105
4-110

Home Lotch

D
Diag 4-045

5203 Printer Attachment for System/3 DM  4-080



Diagram 4-085. M Position Counter and Decode

>

>

2 v

4-085

Gate incr Sync Ck
OR Incr Sync Check { A}
Power On Busy N A FF
- Diag 4-025
Diag 4-205
Start  Sys  Sys Ck Res 8
MECHANICAL POSITION COUNTER
Th_'s comes from'fhe e The mechanical position counter (M counter) has six triggers. Scan 45
Printer Reed Switch S 42 (Mod 3)
o The triggers are advanced by the 'print start’ singleshot ot the completion Hmr Bar Right cn 2 W EF O
. of each mechanical print position change in the printer. M1 A ;& —— Pull FF ON
; Hmr Bar Right ¥ o e Bar Right i . P e oras e M2 OR N 1 '
/O IF e M counter output is decoded to determine the mechanical position (M po-
Printer FL p 7 sition) of the incrementer cam. M3
N FP401 e M counter output is decoded along with the print sub-scan to determine X
A the initialization value of the four-bit shift register (see "Chain Character Hmr Bor Right
FP401 Counter"), and develop hammer clock times. M2 A L—
. :rhe M position i? decoded to detefmine wh.at b?t.sfrucn{r? is to be pre.locded Active at middle
Print Start SS |fnfo f.herLPDAR in order to determine the first print position to be optioned of M4 and M1
or printing. 0
See Timing Chart for 200 and 300 LPM
4-340
4-350 st Prt Start In Dwell J‘D
M Position X
Counter Diag 4-065
FF 4-300
1st Prt Start In Dwell
Advance (1-2) A
- 1 100 LPM OoR 100 LPM 1st Prt St or 2nd 3
A - 2nd Prt Start In End Dwell i >
100 LPM 1 T Diag 4-205
Gate Incr Sync Ck |€——— Active if not in M1 for 100 LPM M1
Active if not in M3 for 200 and 300 LPM .
200 and 300 LPM A - - - Diag 4-045
EF M 4-080
- 4-115
Print Start Advance (3-6)
3
| /0 IF Inif Print Start Em s Print Start SS N o M2 M? = G >
(Incrementer EM) FF
Printer 0 Diag 4-080
FP201 M3 4115
4
—_ M3
M4
FF
Diag 4-080
5 4-115
Both AND's active
- for 200 and 300 LPM %
200 and 300 LPM Start Printing @ |-R e CL 8
a Diag 4-065
100 LPM o - 200 ond 200 LPM FF 0 oo
Closing Hammer Bar Rt Switch sets FF2 and FF3 Closing Hammer Bar Rt Switch set FF1 on. 6 ] y
.. . . - M Pos Trig 3 A 4-115
on. The M position counter is advanced by a Switch[Switch F ? ' H
— M Pos Trig N4 Last M Po: of Line
Print Start Pulse. FF1|FF2)FF3|FF4|FF5|FF6]Closed |Open FP401 M P T3 OR > P } D >
Switch [Switch M4 x | x x Diag 4-065
FF1|FF2IFF3|FF4|FF5{FF6|Closced |Open M4 | x x | x X . A 99
M Pos Trig 4
M4 X x | x x M3 x | x| x| x x
M3 x Ix pPx | ox x M2 x x | x | x | x x
xj x x | x| x [x x x: x x | x| x x Active 100 LPM
x x | x| x x x x | x x i
Print Start SS
'Last M position' is sct by FF3 off and FF4 M2 x x x UL { B )
going on. M3 1 x x Diagy 4-040
M4 x | x x 4-090
"Last A\ position' is sct by cither (1) FF4 on (Mod 3) 4-091
and FF3 going off or (2) FF4 off and FF3 going
on.



ragram 4-090. Scan Counter and Decode—Models 1 and 2

e

2

v

5 v 6 v 7 v

SCAN COUNTER

The following description of the scan counter is for the standard 48 character set only.
@ The scan counter is a six-stage binary counter.

o Triggers are reset off after printing.

o A CC shift at the start of print subscan one (PSS1) advances the counter.

@ The scan counter reaching 45 decodes a signal to pick the carriage clutch.

e The scan counter reachir;g 50 signals the end of printing for that mechanical position.

e The scan counter reaching 57 picks the incrementer clutch. (A count of 57 is reached
only for the first line of printing in the last M position on a single space operation or
for every line in the last M position on a double or triple space operation.)

4-090

c / Scan Counter
Scan Counter D
= rﬁﬁiﬁ |
1 . Scan 41-56
Scan Scan_41 Thru 56 { >
E
————— 41 A FL
' FF Diog 4-300,
S CC Shift (PSST1) 2 e 2-120
Diag 4-080 - — _F?: J Sean m
z Print Start SS Advance 4 45 | FP422 Scan 45 5
H " Scan Cntr Advance T.P. _ JFr----+ - — . -
OR FL 8 Scon Scan 57 D
Print Ti 57
[ H——e =5 Diag 4-205
Diag 4-070 A Scan Ctr Reset e ]
48 Char Set not) Sys or Chk Res JOR Reset 5
_____ Scan 50
FP421 FF Scan Scon
o, Pss2 PSS2 A 32 50 FL D
- Diag 5-095
Fimg 4-080 F i o
P421 EP422 {(not) CC Shift
T (not) Sys Res + Sys Ck Res F)R (not) Scan 50
S 57 FP422 48 Char Set
[ean 57, PSS 3 - A Stop Printing 48
OR — First 12 Prt Position: { A >
Hammer Shift Clutch Hammer Set Ctrl Diag 4-065

LPDAR Preload Bits 1,2,3,4

R PSS3

—

Diag 4-080

3 First 12 Print Positions

Diag 4-110
C Hammer Set Ctrl

Diag 4-105




Diag 4-110

First 12 Print Positions
E E

Hammer Set Control

Diag 4-106

Diagram 4-091. Scan Counter and Decode—Model 3

48 Char Set

2 v 4 6 4 7 v 8 9
Print Time
Diag 4-070
A
A
\
° Scan 34 Thru 86 £
FP861 OR EF { >
Scan p Diag 4-300
E/\ PSS2 34 2120
| .
Diag 4-080 Scan FP861 Scan 42
42 B
Diag 5-215
Scan 50
Scan Scan 50
50 FL ¢
CC Shift Diag 5-095
B [ CC Shift 9
Diag 4-080 S;:;n — Sys Res + Sys Ck Res lOR
FP!
Not 48 Char Set 861
Print Start SS S;z;n P Scan 87 { D >
> - ) Diag 4-205
Diag 4-085 FP861
D
C OR
L
2
\
»
UCS Res FF
A A
| A FL Hammer Shift Clutch
I N ' ] Initialize LPDAR Bits 1, 2, 3,4
L_I OR Hammer Shift Clutch A .
D FP861 L
Sys Res + Sys Ck Res OR—
Inhibit Incr Sync Ck
|
PSS3
Diee 4-080 Stop Printing 48 I A >

Diag 4-065

5203 Printer Attachment for System/3 DM  4-091



Diagram 4-095. Chain Character Counter 4-095

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

Chain Em SS W-O Home ‘ Pull on to preload
. A
I K > CC incr Bit 8 CC Incr Bit 8 OR . -
Diag 4-085 PCI Load 8 4 Bit Shift Reolsfﬂ
- FF M First | Hmr | Hmr Hmr CcC
A T4 PSS | Print | Clock | Clock | Clock | Incr
*— N
A : . ClockQ | A N Pos Pos |Preload{Trig 10Trig 11] _Bit
| N | (not) CC Incr Bit 8 FP414 I 8 _ ] 1 1 4 Off Off 0
l I FF p— 1 2 5 3 Qff | On 1.2
A 3 9 2 On On 2,4
CC Incr Bit 4 ' [ 7] (oot) CC Incr Bit 4 N 1 10 1 On | Off | 2,4
D N | ¢ . 2 2 2 4 ol o | 1
Diag 4-080 . *— - 3 6 3 Off | On 4
CC Incr Bit 2 A A FF 1 7 2 On Qn 4
’ H CC Incr Bit 4 3 2 11 1 On Off 11,24
Diag 4-080 > 3 3 4 Off | Off 2
5 PSS2 A 1 4 3 Off | On 2
p N (not) CC lIncr Bit 2 4 2 8 2 On On 1.4
Diag 4-080 ok 7 Bit 3 12 i On | Off 8
Set 7 bit shift Shift Register *
reg on by pulling " A
FF's on or off FF CC Incr Bit 2
° —N
B ‘ A 1 *—
FF (] A
7 N PSS2
Set 7 bit shift -t
FF A
reg FFS off N
| . ] To the DBl assembler
» Chain Em SS FF-l _ P (CC shift bits 1-7)
W-O Home A N 6 e prree— I S 3 e NG ] T = R B T I U, oA P TR
7 =] Diag 4-055
FF s
N 4-060
16
L~ ;;_‘ Adder (not adder)
N
c o—1 3 | CC Shift Bit 7 OF | Adder
A FEl (not odder) Adder i
FP414 Adder
. e—N A
S\_CC shift (PsS1) CHor] s« 48 Ch Set A {not) CC Overflow
@—N
Diag 4-080 A (not) 48 Ch Set OR
Reset CC turns all FFs on
(48 char set). Pulling FF 8 (not odder) Adder
on with 119 count results in Shift
} all FFs on (UCS). Next CC Adder 9
shift results in all FFs off.
(First CC shift after home.)
CC47 PSS3 l
A
N N Overflovi_l
l'_}Reset cc Clock 4 1A
2 ; A i3 FF
" or Potential Overflow
D Diag 4POSBS% A Reset Carry It 1A ] FL Clock 8
@ . - A CC] 19 PSS3 AR o T RN o IO TR i M I A OR
Diag 4-080 (8 bit) Sys Res  Sys Cl Res FPA13
CC 119 Check OR N Clock 8 oR
gc Check Count Dot 12-119 FP413
Diag 2-120 f - CC 47 PSS3 { B >
» m Cyc Reg J ) / I Pre Lood Shift - ) Diag 2-120
* Line active pulls FF 8 on Clock 8 A FL 5-095
Diag 4-065 CC 119 PSS3
main Em 55 W-0O Home ] —Clock 0 ] 1’ <>
Sys Res  Sys Ck Res R A A iog 2-
Diag 4-080 L e or Diog 2-120
E Clock 0 Shift Gote
PC)
C PC!H L}}—‘ FL
Diag 4-070 . ) .
lock R .
Clock 8 —64 {net) Clock 0 Shift (octive chocks | through 7)

A
II oI > Chan 1 Larly Phase C FPar3 Chon 1 Early Phase C



(not) Osc T 160 ns

v 5 v 6

v 7 v

Print Positions

1 2 3|4 5 6|7 8 9[10 11 12]13 14 15{16 17 18

19 20 21

Pre-Load to Hmr

Diagram 4-100. Hammer Clock and Controls

C
Diag 4-010 Clo.c!< for Print
Positions: HAMMER CLOCK
1,2,0r3 4 1 2 4 1 2 3 e The hammer clock is started by a chain emitter pulse.
A o S 4,5, 0r b 3 4 1 3 4 1 e The hammer clock furnishes timing pulses to fire the
E Chain Em 55 W-O Home . A 7 8 or 9 2 3 4 1 2 3 4 I eleven hammer that are optioned during a subscan.
’ ’
Diag 4-080 — 10, 11, or 12 B 2 3 4 i 2 3 4 Hammer Clock o The hammer clock is preloaded in a manner that com-
. \ ‘ pensates for the variable-length mechanical delay in
Hmr Clock Normal FFIR hammer-to-chain character alignment.
Operation After Pre-load .
K - Print Time Hmr Clock 1 Checks for Hammers On F -FF
’ — 4070 Hmr Clock 3 Load HAR and Request PCs
Diag 4- Hmr Clock 4 Hammer Set to Fire Hammer 2 (not) Hmr Set Cirl Gate £
(advance) §- — _1 58 (advance) FF Di
Start Hmr Clock ¥ FF1 ('\;\ng 3_ 4-106
FL R N R Hommer \ | %] HAR Clock Sliera
——— Clock FF
H (not) Hommer Set Ctrl Res + Prt Ck + CL Stopped [_- FF Decode A FN Diag 4“ ]g
Diae, 4-105 [—'l FP331 4 rN = -.§-— Hommer Clock Advance =12
B iag 4~ N OR 1 _ - — {§ FF i )>
. l I FP822 (Med 3) FF Tri 6 Diag 4-
Stop Hmr Clock A rigger 7 ' (Mod 3) 4-106
£ First 12 Prt Positions JAg FL | 5 ;‘:';‘sz:; y (not) Hammer Clock Advance
l > FF Diag 4-105
Diag 4-110 Sys Res + Sys Ck Res
d 3) 4-1(
R \Lcs? pos of subscan serviced 6 | (Mod 3)
4 rp331
FP332
> Osc 1160 FP822 (Mod 3) FPE21(Mod 3)
B sSC ns
- Reset Pulse every
Diag 4-010 7.68us to
t¢— drive hammer
clock after
Dot OR circuit equals this all three legs tied together. pre-load
c N Prefood Hmr CL 1 or 2 Satisfying the OR circuit pulls trig 10 ON, and gates trig 11.
Diag 4- 08C A
Dot m
OR L__‘ Hammer Clock 4
[ A 'y A
\ Diog j—‘_ros
Pull-Cn (Mod 3) 4-105
4-120
’ Pull-On A Hommer Clock 3 - @
bor ~ Diag 4-110
p Preload Hmr CL 3 or 4 . N OR N b 4-120
Tag 4-080 A ’ A \
D Fro22 (od 3) | e | o — (<
o
——N © \ Diag 4-105
A 4-110
4-120
[
l \ A Hammer Clock 2 5
. \ Diag 4-120
A
’ a Preload Hmr CL 1 or 4 M First Hmr Hmr CC Hmr
" R PSS print | Clock | Clock | Incr | Clock
Diag 4-080 Pos Pos |Trig 10lTrig 11| it [preload
1 1 Off | Off 0 4
} 2 5 Off { On 2 3
Preload Hmr CL 2 or 3 A 3 9 On On 2,4 2
1« 10 On Off 2,4 1
E Diag 4-080 2 2 2 | off | osf 1 4
3 6 Qff | On 4 3
! 7 1 On | On 4 2
3 2 N On | Off 11.2,4] )
3 3 ] Off | Off 2 4
] 4 Qff 1 On 2 3
4 1.2 8 On | On 1,4 2
3 12 On Ooff 8 1

5203 Printer Attachment for System/3 DM  4-100



—,_Choin En S5 W-0 Home

Diag 4-080

A Inhibit Echo Scan

Diag 4-125

OR N

F Feature Inhibit Echo Scon

Diagram 4-105. Hammer Controis- Models 1 and 2 4-105
2 v 5 v v v v 9
y Hammer Clock 4
Diag 4-100
S Hammer Clock Agvance
Diag 4-100 Hommer Clock Control L Hemmer Clock Control__T&
Diag 4-110
4-120

Dicg 4-110
D Hommer Clock 1
Diag 4-100 | ho Check
Sample Echo Chec D
B
[ E > {not) Hmr Set Ctrl Gate Diag 4-030
Diag 4-100
H (not) Hemmer Clock Advance Hommer Set Control c
iag 4-100 Diag 2:?‘]?0
4-120
[ ] (ot Set Control [
N not)}Hammer Set Contro {D
Diag 4-100
: Hommer Reset
! I/OIF >
Hammer Off A /
A Printer
Diog 4-110
Hammer Set
E
Hammer On A ‘D
Diag 5-095
Diag 4-110
Hommer Set } >
G
| /O IF > Chon 1 Check Reset AR f N‘ — — - Diog 4035
CPU Diag 4-100 ™ N
| A { VO IF >
—N b N Printer
FP333 FP333 Check Res Pulse

3 {not) Osc T 160 ns

Diag 4-010




E}(not) OSC T 160 Ns

Diag 4-010

Diagram 4-106. Hammer Controls—-Model 3

-
2 \ 4 3 X 4 4 2 7 6 L 4 k 4 9
Hammer Clock 4
A
D 7
Diag 4-100
A Hammer Clock Control l A>
l G \. Hammer Clock Advance Diag 4-110
L 4-120
Diag 4-100 HAR CL Hmr CL 2 % N>
Hmr CL 2 Diag 4-120
Reset Time
o Chain Em SS W-O Home A o "T 3 ul ! M D
: — Diag 4-111
Diag 4-080 ® HAR Preload ’
A o
HAR Clock A .OR Set Time { D>
— Hmr CL 3 FP821 .
B _ (not) Hmr Set Ctrl Gate . Diag 4-111
E —
Diag 4-100 Al
A e
H Not Hammer Clock Advance 1%— A Hammer Reset /O IF )
| ' > Hmr CL 4 Printer
Diag 4-100
Hammer Set Control
P C
Feature Inhibit Echo Scan l N | ?_ A Diag 4-091
L T Hmr CL 2 4115
Diag 4-110 4-120
4-300
_j (not) Hammer Set Control
N H
c - D
- Diag 4-100
I Hammer Set
A $ E
Hammer On
H Diag 5-095
Diag 4-110 ®- Hammer Set 3
» A Diag 4-035
l/OIF
| A> InHibit Echo Scan Printer
Diag 4-125 LSR Cell On
— OR G
D
’T A Diag 4-300
A ——
le Echo Check { >
A Sample o Chec B
A i K
r . Hmr CL 2 — Diag 4-030
\. Chan 1 Check Reset l I
/O IF p AR N E K Res Pul
I | N A Y FF Check Res Puise
CPU Diag 4-100
E N
‘—N !
FP824

5203 Printer Attachment for System/3 DM  4-106



Diagram 4-110. Hammer Address Register

6 v

4110

9

Force PC Group End B

, 2 v 3. W v 5 v
- For Mod 3, latch is
" (not) Last Feature Address Last Featyre Address nomed 'Last 3 Hommers'
A
Diag 4-115 FL
The 'force grp end' latcK is reset at the beginhing, HAR Reset
of the next subscan with 'chain em ss w-o home'. FP335

The 'feature inhibit scan' latch is turned off with

Diag 4-065
(not) Force PC Group End D

Diag 4-075
Feature Inhibit Echo Scan 7

OR

Diag 4-105, 4-106 (Mod 3)

Data Reg Bit 3

----- .

’ FP824 (Mod 3)
A 'first 12 prt positions' ANDed with 'hammer clock \ Lood HAR ]l c >
1", 'hammer clock control', and 'HAR clock' }-\\' :
Force PC Group End Diag 4-065
[ Hammer On
FL u
. - Diag 4-105
. . - (Mod 3) 4-106
D Choin Em 55 W-0O Home 4-120
’ Diag 4-030 FP335 N
' FP825 (Mod 3)Feature Inhibit Scan Hommer Off A
A
1 FL Diag 4-030
4-105
3 Hammer Clock 3 cxr-aut N =~ i
- FP: rinter H
. dd -
B Diag 4~100 A FP825 (Mod 3) é Hammer Address YC-F v :
_____ . Diag 4-115, 4-120 ]
D HAR Clock 'F;/Q IF i A -
rinter  Lommer Address Y8-B D H ]
Di 4- - i
fog 4-100 AR HAR Reset [1/0 |Fp=m=mm=mmn __ Diag 4-115, 4-T20 I
- I e G G A S G G SR G D D G D G G S D e S -..-' 1 i
D Hammer Clock Control Printer  Hommer Address Y4-7 X ] | ]
- ] ] ]
Dieg4-105 g et ({0 ot 1 Al T Diag 4-115, 4-120 ° LA
> 4-106 (Mod 3) OR Lood HAR T i B R a0
HAR Prelood Hammer Address Y0~3 1 H | '
J b } J > ! ' [ !
"Diog 4-075 1/O IF === === o _ Diog4-115,4-120 A T
' AR HAR Set Printer  Hommer Address X7 - ' ! : :
1 amFmLer On Hammer On A e { N > H : : ' )
A A ' I O I T e U . N ' ! ' 1
c @Hcmmer Clock 1 D T e D_‘a.gf_lfs_ ______ " : : = : :
Printer Y ]
H Add X8 H ' !
Diag 4-100 Hammer Off § e e e @ : ; : : : :
- ] )
H Hommer Fire Bfr I 1/O tfF p-======= I __'3_“19_4_'_] 35___-____“‘ : ; : : : :
S Printer Addr ! 1
Diag 4-075 First 12 Prt Positions A FP335 e onmer Address X5 @ E : : | ' ' !
( bits 0-5 FP8IT (Mod 3) D 1/ IFpmmm == - Diag 4-125 iy -i»v 0o]4]s]c
I L Dota Reg Bit 0 Hammer Adress Reg [l | E PANIST  ommer Adsies XA~~~ x0T
> A FL C —& D il L 7 * * + | 33
Diag 4-015 < 0 f¢) m D; !
______ - iag 4-125 [
Dato Reg Bit 1 , . D e e e—— SEY B VR I A IR
From Data Reg 2 A FL E rinter  Hommer Address XB @ Y
- : [ S,
1 [0 e - —-- - Diag 4-125 Y L I T I I
Data Reg Bit 2 : ] P e mm e e cecc e cceeae -
~ L rintec H Add XC 1 beeeen A 7 8 9 10
y 2 Py ammer ress D ]
t
I _ j tem-=--- B 2] 3] 4
»Ji.l ‘
.
|

Dato Reg Bit 4

.L.
IS
-
-

Dota Reg Bit 5

HAMMER ADDRESS REGISTER

hommer to be fired

. The hammer address is decoded into the

corresponding X and Y address lines

o The oddressed X and Y lines select the

hammer latch in the printer and the
hammer check LSR in the attachment

| A
FP811 (Mod 3)

o  The hammer address register consists of six
flip latches which store the oddress of the

Printer |\ mmer Address XF

For Mod 3 Address
Decode, refer to 4-111

J

Diog 4-115, 4-125

O Hmr
A
-+ 31
1 Hmr First 12 Prt Positions
A OR { E D
32 Diag 4~090
Hmr (Mod 3) 4-091
A 4-100
33 4-300

e e e e cweee-
Printer  Hommer Address XD i > 1

® u [ S S, C 15 16117} 18
Diag 4-115, 4-120 :

/O IF)—=—=—~ "‘____'°_9_'___'_-____’ L D 191 20} 21} 22

Printer

Hommer Address XE !

* 1V>l --------- E }23]24]25] 26

mmmeme L2 e 2 GO 29| 30

Example:
Hommer 28
in 5203



e —

B ) -

ey

Y

Diagram 4-111. Hammer Address Decode—Model 3

—— i

X7

X8

X9

XA

XB

XC

XD

XE

XF

X9 + XC + XF

X8 + XB + XE

XA + XD

YO + Y4

YO+ Y8

moO¢OmpD WUuma0O0» IMITIPI

YO+ YC

YO

Y4

Y8

YC

Diag 4-106

Diag 4-106

FP811

Set Time

ﬁ

1/O IF

Hammer Address YO

1/0 IF

Hammer Address Y4

9

/O IF

Hammer Address Y8

t/O IF

Hammer Address YC

UGN

WO IF

sinhnhaln

‘Hammer Address X7

¢

Hammer Address X8

| 1/O IF

Hammer Address X9

v

Diag 4-125

| 1/O IF

Hammer Address XA

S

Diag 4-12

«
(4]

M1
9190

| 1/O IF

]

Hammer Address XB

)

Diag 4-12

47

| /O IF

Hammer Address XC

S

Diag 4-12

<Q
(8]

Hammer Address XD

>

Diag 4-12

(=]
(%))

Hmr Address Hammer Hmr Address Hammer
Set Lines Set Reset Lines Reset
X8 e Y8 1 XA o Y4 8
X8 e YC 2 XA o Y8 9
X9 e YO 3 XA e YO 7
X9 e Y4 4 X8 @ Y0 11
X9 e Y8 5 XB e Y4 12
X9 e YC 6 XA @ YC 10
XA e YO 7 XB @ YC 14
XA o Y4 8 XC o YO 15
XA ® Y8 9 XB @ Y8 13
XA e YC 10 XC @ Y8 17
XB e YO 11 XC e YC 18
XB e Y4 12 XC ® Y4 16
XB o Y8 13 XD e Y4 20
XB e YC 14 XD o Y8 21
XC e YO 15 XD e YO 19
XC o Y4 16 XE ® YO 23
XC e Y8 17 XE e Y4 24
XC e YC 18 XD o YC 22
XD e YO 19 XE e YC 26
XD o Y4 20 XF e YO 27
XD o Y8 21 XE e Y8 25
XD o YC 22 XF e Y8 29
XE o YO 23 XF e YC 30
XE o Y4 24 XF e Y4 28
XE e Y8 25 X8 e Y4 32
XE e YC 26 X7 @ YC 33
XF e YO 27 X8 e YO 31
XF @ Y4 28 X9 e YO 3
XF o Y8 29 X8 e Y8 1
XF e YC 30 X8 e YC 2
X8 @ YO 3 X9 o YC’ 6
X8 e Y4 32 X9 e Y4 4
X7 e YC 33 X9 e Y8 5

OR

Reset Time

‘I/O IF

Hammer Address XE

S

Diag 4-1
4-1

- N
[ BN

O IF

PERpRpARE
SIoIcI

Hammer Address XF

S

5203 Printer Attachment for System/3

S

Diag 4-125
4115

DM 4111



Diagram 4112, Idle Control 4-112

2 v 3 v 4 v 5 v 6 v (A 4 8 v 9

5203 ATTACHMENT ..
T 1
Common Interfock m | Not Drop Chain Motor Rly :
. _J i ‘ . A r— Chain Motor On I
. o , 1 ]
> clk 6 | :
F";ro DA Intf Turn : i
nst Motors On
Ready A o A ‘ :‘OR o AR = | 30 sec 1 sec _ :
Q Byte Decode | Turn Motors On l | Intf Carr Up To Speed
—— 1.D. N] T.D. N I
OR : — |
: HP152 |
Start + Sys + Chk Reset FPBIS8 | Rdé ?eeclay i
C . | Not Drop +60V |
Mar Carr Op R | A Intf Device Ready
| Idle Mode 7.D.
OR |
Man Carr Op L " | TR |
z ! I
' Not Carr Motor Rly On :
Man Carr Op L Cntrl i AR 1
’ _ A | 5203 PRINTER 60V Carr Rly Drive
A Man Carr Op R Cntrl L _____________________________________________ J
Carr Up To Speed l |
N
D l_.' A
Cik 0
OR
Ik St d
< FPe Idle Control




Diagram 4-115. Hammer Controls—LPDAR Preload and LPDAR Increment

VvV 9

LPDAR Preload Bits 1@ 2e 30 4

OR

8

Diag 4-055

&

LN

LPDAR Preload Bit 5

OR

Preload during PC O

©

Diag 4-055

LPDAR Preload Bit 7

Hommer Address XF

OR

/

g

Diag 4-055
LPDAR Preload Bit 0

OR

@ |

Diag 4-055

LPDAR Preload Bit 6

o>~
Diag 4-110, 4-111 (Mod 3)

! K \, _Hommer Address Y4-7
e
[yiag 4-110

4-111 {Mod 3)

FP335
FP823 (Mod 3)

Subtract 116

E—

OR

This circuitry forces the attachment to take PCls until the

address used (LPDAR) is the last addressable position in a 132
print position machine, thereby needing only two correction
factors (116 or 128) to correct between subscans. See chart.

&

(5>

Diag 4-055

/

LPDAR incr Bits 1 @ 2@ 3 @
Diag 4-
{7 >

L_______J'— OR LPDAR Incr Bit 5
¢ Hammer Address Y8-8 ) iag 4-0
DE OR I N l * LPDAR Incr Bit 4 Diog D55
e +-110 Subtract 128 £
#1171 (Mod 3] Diag 4-055
LPDAR Incr Bit 0
{ D >
ST e e Address YC-F . Diag 4-055
10 a1l (Miod 20 Degates next chain emitter
Y ’ pulse until service complete
this subscan.
Py L0 Cyele
P 40 Lycle Overrun Overrun Deh& N
rarver Set Cirl A FL - D
Diag 4-80
£-103
4-106 {Mod 3)
'J\ Hommer Address XD ’ TP M4 M4 M2 M2
Diag 4-110, 4-111 (Mod 3) OR FP825 (Mod 3) PSS1 124 PSS2 128 PSSl 130 PSS2 122 Last Prt Pos This Subscan
E:\ Hammer Address Y0-3 PSS2 8 PSS3 12 PSS2 2 PSS3 é First Prt Pos This Subscan
n:y,’ 10 - 11 ,;Muu- N . -116 ~116 -128 -116 Correction Necessary
'?\7‘“ Haommer Address XE M3 M3 M1 M1
Tios 4-110 FP336
icg 4“” (vod 3) FPB24 (Mod 3) PSS 127 PSS2 131 PSS1 121 PSS2 125 Last Prt Pos This Subscan
PSS2 n PSS3 3 PSs2 5 PSS3 9 First Prt Pos This Subscan
Reset Hommer Clock Counter
-116 -128 -116 ~-116 Correction Necessary
Clock 0
Ptr Sub - . L
Al FL - -
Diag 4-075
Sys Res + Sys Res Ck JO
FP336, FP825 (Mod 3) Last 12 Prt Positions K
Active standard 96 print pos
/ - Diag 4-065
96 Print Pos A ——L /Achve force PCI‘_{
OR m (not) Lost Feature Address A v
_____’— i t . Diag 4-110
A
120 Print Pos

\ Active with 120 print pos

5203 Printer Attachment for System/3 DM 4-115



Diagram 4-120. Hammer Check LSR Rd, Wr, and Y Select

2

Hommer Address Y0-3

v

D
Diog 4-110
A 4-111 (Mod 3)

DHommer Address Y4-7

Diag 4-110
4-111 (Mod 3)

N Hammer Address Y8-8

4-120

’ Diag 4-110

4-111 (Mod 3)

@ Hommer Address YC-F

Diag 4-110
4-111 (Mod 3)

I F > HAR Clock
B

Diag 4-100

HAR
@ CL Hmr CL 2
> Diag 4-106

Hammer On

5 9
LSR Sel YO
Diag 4-125
LSR Sel Y4
OR 41' B >
Diag 4-125
LSR Sel Y8
OR { s >
Diag 4-125
LSR Sel YC
OR { D >
Diog 4-125
Mod 3 Only

(>
Diag 4-110
C Hammer Clock 1

Diag 4-100

D

» D Hammer Clock 2

Diag 4-100

B Hommer Clock 3

Diag 4-100

A Hammer Clock 4

Diag 4-100

Print Time

_ Diag 4-070

A Hammer Clock Control

Diag 4-105
4-106 (Mod 3)

HAR Preloed

OR

LSR Data On DE

Diag 4-125

Write LSR F

Diag 4-125

Read LSR @

J
Diag 4-075
E

LSR Ctrl

l C > Hammer Set Ctrl

Diog 4-105
4-106 (Mod 3)

B Execute Print

Diag 4-065

OR

OR

Diag 4-125

Inhibit First Echo Somple * m

Diog 4-125



I e
E' ‘g_\‘ L5 g Cin 'r
Biag 4170 A HAMMER CHECK LSR
. ll’;/“ Harmer Addres: /F L o The hammer check LSR consists of 36 LSR latches and
& ,_J, . ] or XF Data Input 9 flip latches.
Ae TN ML ) 1 I AL e Three LSR latches are not used. Each remaining LSR
4 A I ) * - latch indicates whether or not a corresponding hammer
X7 _Dota Input
R
) < ouTr O has fired.
= A I B e The flip latches hold 9 LSR latch outputs that are used
§ 27 OnT.P. X7 On T.P. for regenerating the LSR.
% A e The LSR latches are arranged in a 4 x 9 matrix.
:ﬁ:\ Hammer Addies Y7 1 A ® The LSR output (‘inhibit echo scan') prevents the
B’; 4110 I checking of a hammer during a scan in which the
' i—‘l‘ (Mod 3)8 *8 On TP, OR X8 Data fnput hammer has been reset.
A N o The hommer address register and decoded address lines
[ :> Hammer Address X8 ° A select the latch that corresponds to the hammer being
P X8 On T.P. serviced.
B Diog 4-110 X9 On T.P L‘ o The LSR is cleared at the beginning of each mechanical
4-111 (Mod 3) 8 — S positio ° °
mon.
A IT ']
A OR
D Hammer Address X9 -
Q L l OR X9 Data Input
Diag 4-110 ?
4-111 (Mod 3) 8 %A On T.P. A ____I"— Hammer
_ R X9 On 1.P. Check LR %7 0n 1.0
@w [ Hammer Address XA o
L ? 9 . X8 On T.P.
‘\'Ag by . r———‘—‘l—
4-111 (wo XB On T.P. L XE Data Input
(hrod 3) W— OR XA Data Input f.Dato lepy X9 On T.P.
A
S Hammer Address XB _ N XA On T.P.
AT COR = A r—J—_ FP383 .
e g OR }— XA On T.P.
e B P ) g ©C OnT.P. FP363 TR L T A AP WA 13 E PN, . 8 5.0 5435 BRI 1 | XB On T.P.
Read LSR
FP365 [
A N XC On T.P.
r‘r‘\ Hammer Address XC o A Write LSR
= ) o | X8 Dota lnput LSR Sel 0 XD On T.P.
O i v 5y B XD On TP, N © LSR Sel 4
4= iVed 3) R LSR el 8 XE On T.P.
_ A ——l S XB On T.P.
} E-\ _ Hamme: Address XD - | LSR Sel C XF On T.P.
Dio; 4-110 XE On T.P L OR 4 FP362
2-111 (Mod 3) nJ.P. A
A See page 5-065
rm\;\ Hommer Address XE _ N OR for hammer address
Vs | d
Diag 4-110 T A r-—J_— ecode
4-111 (Mod 3) XC On T.P.
D A 1
FP365 AT L
| H—\ inhibit First Echo Sample OR
N
Diag 4-120 4 woonte | A -
n . P
2 [C)—Read 158
2
Diag 4-120 A [
Write LSR *
l > OR XE Data_Input
Diag 4-120 N
A LSR Sel O - . A : P63
Diag 4-120 XEOn T.F. Inhibit Echo § D
t
E |B>LSRSe|4 nhibit Eche Scan A
Diag 4-120 Diog 4-~105
LSR Sel 8
e (Mod 3) 4-106
Diag 4-120
D LSR Sel C
1
Brag 4-120

Diagram 4-125. Hammer Check LSR and Regen 5203 Printer Attachment for Svstem-3 - DM 4-123



Diagram 4-205, Increment Clutch Control

>

>

2

v

Error Res

OR

Power On Busy

4-205

End of Restore Ready applies to ready light ~ #
after pressing start key y
FF 7
. A
Hmr Bar Right p Device Ready A Incr Restore Ready
A 1 comes from the FP501 FL A
printer reed switch {not) Device Ready
100 LPM st Prt St or 2nd Error Res 4
J FP501
Diag 4-085 , OR
| D >Scun 57 Scan 87 (Mod 3) Device Ready applies to the
internal circuitry of the 5203
Diag 4-090 .
4-091 (Mod 3)
A
(not) Start + Sys + Sys Ck Res
OR
Device Ready
B UCS Incr Clutch Control or
Diag 4-300
48 incr
Cntri
il B
D Print Latch {_ N
- (not) L Carriage Moving A
Diag 4-065 (not) R Carriage Moving I Nl Sys Res + Sys Ck Res Jor
48 Ch Set | l FP501

(not) Clock Stopped

B
Diag 4-085

Hammer Shift Clutch

J]l/O IF )

Printer

(2>

Diag 4-090

(not) Hammer Shift Clutch D

Diag 2-130



r~ DARO) Bit- {17
I " py

Diag 4-015

RSy

prosen

Skip Stop

Ot
. Carr Line Bit 1
[F >
R N
Dicy 4-220 DBO Bit 2
A
Ot
Carr Line Bit 2
A Verified Carr EM
B Diag 4-220
DBO Bit 3
FP621
FP711
OE
} Carr Line Bit3
N\ _SiO Skip Command DBO Bir 4
L L
Diag 4020 A
T Seleet Carr Sample DBO CL 5
; = 4 1-R Cycle Lood Carr Space-Skip Register
€ e A OF
7 A — Carr Line Bit 4
OF FP&24 ,
FP625 | FP714
FP715 DBO Bit 5
O Space Command A
{—8‘>_'Sl Space Comman
> Diag 4-020
’ OE
Carr Line Bit 5
DBO Bit 6
CARRIAGE SPACE-SKIP REGISTER OE
. . . . . Carr Line Bit 6
e The carriage space-skip register consists of eight .
flip latches. DBO Bit 7
o It tells the carriage how many lines to space or
’ the line to which the carriage should skip.
e The eight-position register is set to the control
field of an SIO instruction. OE
e  Outputs are compared to the space counter to Carr Line Bit 7
stop the printer carriage on a space operation.
e  Outputs are compared to the line counter to

Diagram 4-210. Carriage Space-Skip Register and Line Compare

stop the printer carriage on a skip operation.

*Left or Right Carriage

DBO Parity Error

FL

FP621
FP71}

Carriage Parity S-ror

(2>

Diag 5-215

5203 Printer Attaghment forSystem?3

DM

4-210



Diagram 4-215. Carriage Forms Length Register and Line One Compare

storage location specified by the address portion of a

load 1/O instruction.

* Left or Right Carriage

4-215

P Restore Reset [ :>

Diag 5-225

2 v 3 v v 5 v 8 v 9
) Line One
Diag 4-220
A
DBO Bits (1-7 DBO Bit 1 (not) Load Forms Length Register
T Ft
Diag 4-015
FP&22 , Ot
> Carr Line Bit 1
Diag 4-220
Ot
B i::?fg * Carr Line Bit 2
DBO Bit 3
E-B2 Cycle j A FL
F . OE
» Fi?'lzg * Carr Line Bit 3
DBO Bit 4
Af FL
] Select Forms Length A Load Forms Compare
Length Register ! FL FF
Diog 4-020 FP622 OF A
C FP624 P72 Carr Line Bit 4
DBO Bit 5
AR L FP&22 FP622
Load Forms Length FP712 * FP712 *
Register Left Corriage
’ Sample DBO CL 5 i:;zg . Corr Line Bit 5 OE
DBO Bit 6 _-—‘
JA FL FP622 .
FP712
Pwrd Verified Carr EM
D D FPe22 * Carr Line Bit 6 OF
Diag 4-220 FP712 ]
Load Forms Length . N
. . . DBO Bit 7 l_
Register Right Carrioge Ta L
E-B1 Cyel A
- yele
OE
> FP714 P2z, Carr Line Bit 7
CARRIAGE FORMS LENGTH REGISTER DBO Parity Error B B : Forms Parity Error Bit
e The carriage forms length register consists of eight flip
latches.
e It tells the carriage the length of the forms to be printed. |
E o The eight-position register is loaded with data from the iﬁ??i *



2 v

EMITTER GENERATE COUNTER

o The emitter generate counter consists of three
binary triggers.

1
h :
e The counter Checking for noise on
A 1. Ignores a false carriage emitter pulse . l N [L carriage emitter line
2. Generates a pulse detection gate to look Reset On
for an extra emitter pulse. Emitter
3. Generates a verified carriage emitter pulse. G 1 A
Emitter enerate 1,2,3 OR
Carri Emi Unverified Ctr
II/O IF \ﬁarrluge itter y ] Extra emitter
. FL 3 pulse detection
’ Printer b{ A 2 gate
- _ A Checking Space G
CARRIAGE MOVING COUNTER 1,7, 3 D
FP612 . 3 Diag 5-215
e The carriage moving counter consists of nine binary FP702
triggers. }
FP612 .
B e It prevents printing for 12 ms after a carriage operation. FP702 J _ _ A Verified Carr Em A
1,2,3
® [t degates any false emitter pulse (noise) for approximate- A R Diag 4-210
ly 5 ms after the carriage clutch is picked. ccep 5-215
Emitter —
@ It is used for every carriage operation (space, skip, restore). FL 3 Latch Reset
’ Carriage 6
Moving [—
FP613 7
Carrioge £P703 Ctr _81 5 ms
Carr Clutch Moyin — A
9
FL A ol l2ms
Start + Rst + Sys Ck Reset —
CARRIAGE OSCILLATOR COUNTER O il
FP613 12
c e The carriage Oscillator Counter converts a 160 ns * =
. FP703
input to a 49.92 us output. POR N 13
1 OR 14 Missed an emitter
. he outputs: T EPe13 pulse
1. Drive the emitter generate counter and carriage FP703 A Carriage Sync Check
moving counter. J_ J]D
N o
' 2. Step the home gate singleshot reset ring. I___ T Diag 4-030
Carriage |1 | A
Oscillator |,
Ctr -
3
|-
D 4
5]
B +
@ Osc T 160 ns 7]
8 Pwrd Verified Carr Em ! F >
Diag 4-010 511 Osc T 49.92 us '
> mil Diag 4-215
10 CARRIAGE LINE COUNTER ~ Reset On 1
T]— e The line counter consists of seven binary triggers. Carriage 1 (to DBI assembler carriage fine bits 1-7)
:; e The counter accumulates the number of lines printed, Line
spaced, and skipped . Ctr Applies to left or right hand carriage: Diag 4-055
FP6OT e The counter triggers are reset on. Carr Line Bits (1-7) 4-060
e The counter advances a value of one for every carriage

Restore Reset

emitter pulse.

I,

Diag 5-225

* Left or Right Carriage

Diagram 4-220. Carriage Counters and Controls

POR

(reset on)

< JoJo sJu ]S

Diag 4-210

4-215
Line One _ )
__? FP612 " Diag 4-215
FP702 FP623 |
FP713
5203 Printer Attachment for System/3 DM 4.220



2 v 3

I_c?\ LRS Cell On (Mod 3)
Diag 4-106

Begin Lst
I C \FPC‘ Clock 1 Scan
A
Diag 4-070 A ] FL
A D PSS 1 ’ Sys or Ck Rst
—0
Diag 4-080 —
l E >F5rst i2 Prt Positions
Diag 4-110
P [ oo
Diag 5-095 \Allows UCS "M scan
to finish early

v 6 v

This circuitry prevents the attachment from latching-up the incrementer,
if all printing is done before scan 41 in o UCS operation by using the

begin last scan FL.

Last Hmr

I C > Hammer Set Ctrl

Diag 4-105, 4-106 (Mod 3)

L]

Stop Printing UCS

DPSS:ﬂ

B Diag 4-080

—

EOL turned on for each of the

4 M positions.

[o>

(not) 48 Ch Set /_
EOL
Last M Pos of Line ,_‘ 1A
LIN FL
Diag 4-085
I 3 i ist Prt Start In Dwell
v Sys or Ck Rst JOR |
FP8O1

» Diag 4-085

Incr Clutch

UCS Incr Clutch Control

Diag 4-065

D Scan 41 Thru 56, Scan 34 Thru 86 {(Mod 3)

Diag 4-090

4-091 (Mod 3) Mechanics of incrementer clutch require

clutch not to be picked at this time.

‘intf UCS Chain Home Emitter' Line: This line carries
the pulses generated by the universal character set (UCS)-
emitter to the CPU. The line is active only when the
5203 is equipped with the UCS Chain Cartridge feature.

[z]

Start +Sys + Sys Ck Res

o

FP8O1

A
FL ‘/

>

Diag 4-205

UCS Home E UCS Home
ome Em UCS Home @
' FL PSS 3
Diag 4-080
Sys or Ck Rst 9
OR A
FP802 A
[5)<cshit b s Chr
Dicg 4-080
D
A
I 8 > PSS 2
> Diog 4-080
E
Diagram 4-300. Universal Character Set 5203 Printer Attachment for System, 3 DM 4-300



Diagram 4-310. Chain Em SS and Home Gate SS Timing Chart

2

v

Home Gate Counter

Note:

This timing chart
refers to function
block ot C-2 on

Diag 4-080

3

Assume: "Chain Em" Does Not Bounce

OSC (T =160 ns)
Chain Em
Overrun Delay
Chain Em 320 ns

Emitter Gate

Home Gate
Home SS (300 us home gate)
OSC (T=49.92 us )

FF 1

3T ALY 130 X R o s R A PP S8 gL

T R

o -

4-310



Clocks (( { ¢ N\ 5 § § 4

> oD Tl LT DI L LT T LT R B IS MalelsTel7TsTol - TT7Tstol T2 fs T+ oTe] [elsTel7Tslofi T2l s[5 Tel

4-065 [-R Cycle [ oo ——ee————. |

4-065 Start Printing, 1-R, CL S m

4-065 Ist Prt Start In Dwell )| || )|
B 4-065 Print ) = ';I,l 4;, // ;;’ ;FT" ‘31' ,'lj‘ — A it - |

4-065 Exceute Print [ e fo = A Y sy frm g = =

/
4-065 Request PC 0 m#,’ v" ,ﬁ 3 /‘:n ey A = yoor o -
4-070 Pir 17O Cye Latch : s [ [ ( [ [
7 r 7 7 7 7

4-070 PC 0 Latch [[ g | [ | [ {
} 7 7 7 7 s — 7

4-070 PC 0 Control Latch //l M ,‘ l/ l{ I/ ﬁ

4-065 Clocks ( (

[o [o' " Te Jo o’

4-065 CC Shift n B
c 4-065 Print Time J i =~ - . —— i —— . |

4-065 Prt Cyc Req | et : . peiav, |

4-065 Last PC Group T r——

4-065  Lood Har n m n n | m n [ | [ | n - n m_m
> 4-065 Req Time - ma  Im  3m woa o mm Bl Drem D Em TS OB NN Ry

' 4-065  Lockout : _ RN NEMY  Em

D

Diagram 4-320. Cycle Steal Control Timing Chart 5203 Printer Attachment for System. 3 DM 4-320



Diagram 4-330. Cycle Steal Controls and LSR Selection Timing Chart

v

: 2

4-065
4-065
4-075
4-070
4-070
4-070
4-070
4-070
4-070
4-070
4-070
4-070
4-070
4-070
4-070
4-070
4-070
4-070
4-070
4-070

4-070

4-070

3

Clocks

Sample DBO
Execute PRT
Priority Request

Priority Requested

Ptr 1/O Cycle

FF 1 } Cyc
Steal

FF 2 Ctr

PC Group End

PCO

PC1

PC2

PC3

Se! LPDAR To Load SAR

Sel LPIAR To Lood SAR

Sel LPDAR To Incr

Sel LPDAR To Preload

Sel LPIAR To Load CC

LPDAR Incr Gate
PCO Control
CC Shift

Print Time

LPDAR Preload Gate

CC Gate, CL 8

I5I6I7|alol1l2!3!4l5]6l7lelo|1121314151617]81011|213l4|5!6]7lsl°]1l213141516|7Isloli1213l415
i I §

le

[7TsToliT2T3lsalslelzlsl

1 12

AR

4-330



Diagram 4-36U. Hammer Clock and Controls Timing Chart—Models 1 and 2

4-100, 4-105
4-100
4-100, 4-105
4-100
4-100
4-100
4-100
4-100
4-100
4-100
4-100
4-100

4-100

4-100
4-100
4-100
4-100
4-100
4-100
4-100
4-105
4-105
4-100, 4-105
4-100

4-105

Start Hmr Clock

2 v 3 \ 4 4 \ 4 5 \ 4 6 v 7 ' v

QOSC (T = 160 ns) Illlllllllll{
Print Time R
Chain Em SS W-O Home | ] )

FF

FF 2

FF 3

FF 4

FF 5

FF 6

FF7

FF 8

FF9

FF 7 Hmr CL Adv

FF 8 HAR CL

FF 9 Hmr Set Cont Gate

FF 10
Prefoad CL 2
FF 1 Note 1 o e e

FF 12

Hommer CL 4 - —p]  7.68 us j@— Check To See If Hmr Turned On

Sample Echo Ck Sle >
‘e 49.52 us : > 30.72 us b

Hmr Set Cntrl

I«
Chain Em 55 W-O Home l-

Start Hmr Clock

Hmr Set Cntrl

st 12 Prt Pos

F 356.72 us 0
Stop Hmr Clock

Note 1 Excmple applies for:
a) M1, PSS 3
b) M3, PSS 1
c) M4, PSS 2

4-360



2 4 3 \ 4 4 v 5 4 6 \ 4 7 \ 4 8 \ 9
4-100, OSC (T =160 ns) l.l.l..l.l.l.l.l.l.l.s
4-106
A 4100  Print Time —
4-100, Chain Em SS W-O Home - |
4-106 )
4-100  Start Hror Clock M
> 4-100 FF 1. ]
4100 FF2
4100 FF3
4100 FF4
B . -~
4100 FF5
al | a4
4100  Hmr CL Adv _ 6.08 us — L : 464 us A;-
1100 HARCL - . i
P 4-100 Hmr Set Cont Gate
___________________________ d
r |~—4.64 us _‘l N
4100  Hmr CL Adv 2 mm 3 a4 - 1 sm 2 wm 3 sm 4 - 1 =m 2 mm 3 mm 4 wm 1
4100 HARCL "= ] - - - - | ] - . . -
[ o . ’ :
4100 HmrSetContGate WSS IESTEGINININNEE 2 IS SIS  SEEAEEE BEasans O SESEESS Daeaaes 0 S  SESEEREN DR SRS e
4100 FF 10 = = = ] - ] i - IR
4100 FF 11 = - - - ] - ] _ _ =
P 4106  Hmr CL Control ‘ —
4100 HmrCL4 ' . — I Eeesss—
: 1 9.28 us :
4-106  Sample Echo Ck ! mmm Check to see if hammer turned on_.
29.44 us { } 18.56 us {
D 4106 Hmr Set Cntrl —— - -—
) | na |r_— 243 us |
4100, Chain Em SS W-O Home A -
4-106 i .
4-100  Start Hmr Clock _'w
» , | : . )
4-106 = Hmr Set Cntrl - - _— —_ . ] - - - . .
4-100 1st 12 Prt Pos _ ) ‘ - N
i - 215.04 us k i
4-100  Stop Hmr Clock I

Diagram }361. Hammer Clock and Controls Timing Chart—Model 3 5203 Printer Attachment for System/3 DM
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Receive SIO instr

l

Instruction accepted

]

Load carriage data

Diagram 5-00S. Print Operation Flowchart

Set print latch

Set execute print

|

Take PCO to preload
LPDAR

PSS 1 and chain
emitter

1

Set print time

{

Chain emitter

Adv char ctr
Adv scan ctr

]

Start hmr fire timing

Make cycle steal

request

Print cycle steal }

Data

Yes

Print cycle steal 2

Print

No

compare

Set hmr buffer on

v 7

v

Print cycle steal 3

I

Write hex 40

PC group end

fncr LPDAR

l

Load data reg with new
LPDAR address

[

Echo check

l

Load HAR

Last

12 print
positions

No

Last

scan of
M pos

Reset: execute prt
print time

Shift hmrs

Last
mechanical

Reset print latch

I

Execute carriage data

5203 Printer Attachment for System/3

DM

5-005



Diagram 5-010 (Part 1 of 2). Initial Cycle Steal-PCO 5-010
2 v 3 v 4 v 5 v 6 v 1T v 8 v 9
INITIAL

Line Name Reauest PCO (not granted)

T
{ Set by 'Exec~-
Request | “  jute Print' by 0 1 2 3 8
PCO ]_FpP314 | the 'Print'
A Diagram 5-070 » Set 'Request | latch set by C 10
peo oS L _1thesio 1 Print Latch :
Clock 4!
°c — FP315 2 Execute Print Latch
Priority
R t' ac-
FP314 ':‘L‘;:: aoc Request PCO Latch Remains.on for all
Ac.tivote 'Pri- "Priority o supscans in this M
ority Request' , Priority Request pos
’ and 'Chan 1 E— -.ﬂ.w_d__
Cyc Steal Req 5 Priority Requested 4
51
I 6 Chan 1 Cyc Steal Req 5 3
| 'DBO Bit P - 7C Time 0C Time
" inactive 7 DBO Bit 5 (DBO bit P inactive)
B ! 8 Select LPDAR fo Load SAR
——— ] 7 Reset at clock
9 Ptr /O Cyc Latch i 5,7 A 8B if PC) not
—
: , granted
Sel LPDAR ! 10 LPDAR Preload Gate 9
to Load SAR' | Used only to T
| satisfy CPU's .
[ ep312 : need for o 11 FCO Latch I =
Set 'Ptr 1/O  Storoge 12 Select LPDAR to Preload , 10
} Cyc' latch at I address
'Clock 88' L 13 Chan 1 LSR Select 5 11
14 Chan 1 LSR Select 6 12
Take PCO 15 LPDAR Preload Bit Lines i e - I A St
to prelood _——:l FP312
c LPDAR Activate PCO I — 16 Load Data Reg 2
This line
at sample i "
DBO clock 8 j active - ac- 17 HAR Preload
tivates 'Chon
J FP312 i1 LSR Select 18 PCO Control
| 5" ond 'Chan 1
Activate | LSR Select &'
'Select LPDAR[T = ™~
’ To Preload'
| £p33s | epais
The M position ‘PCO' and | This preloads
is decoded 'Sample DBO | the data reg
into 'LPDAR CL 3' brings | with the
Preload Bit up 'Load Data | LPDAR pre-
(0-7)" and Reg 2' | lood oddress
anded with I from CPU 5203 PCO: Preload LPDAR™
" —
D ILPL)%R 'Pr?f CcPU Printer
oad Gate' in
the DBI _ Cycle Steal Request Bit 5
assembler EPS __ - le Steal Request Granted Bit 5
I Activating j’ This loads the I 7D-0C Cycle Steal Request Granted Bi >
'PCO' and | HAR with the LSR Select Bits 5 and 6 J 8
'C.lock 4' | contents of LPDAR Reload Bits l
brings up | the data reg [ A fl
'"HAR Preload’ | (LPDAR pre- LSR Select Bits 5 and 6
> ! load oddpress) 0 LPDAR—»-SAR - 0
| SR———— -
1and 2 W lTand 2 .
FPRN3 — LSR Write Lo 2CD 10 DBO
'PCO" anded 1 .
with ‘Sample | Set *PCO 3and 4 Sond 4
E DBO CL 5' | Controf'
! trigger 5and 6 LPDAR 5and 6
I ) Lo Byte
7 and 8 7 and 8

* Set to 7C, 85, 82, or 7F
For M position M1, M2, M3, or M4

Diogram 5-020



&

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
End of I-R Cycle -
(reset)
A
i-R Cycie X D
Not No-Op Diag 5-035
Clock 8 A
Print
Print Print Latch Execute Print Request PCO
Sample DBO a7t Al FL N
Reset + Prt Check g— ] Clack Clok 6 __1 4 Chan i Cyc Steal Req 5
| I (not) PCO Control OR an i Cyc Steal Req
OR T N
Not Hmre + Incr Faiture Ck pR lOR | I ]O
FP314 FP314 FP314
[__ PCl, PC2, PC3
Stop Printing 48 OR
Stop Printing UCS Priority Request .—fT— Priority Requested
Ist line of - Clock 2
. . A print Al or A2 A
Last M Position of Line ptr 1/0 Cycle Sys Res + Sys Ck Res lo
FP315
M4
A PCO
100 LPM + 200 LPM . B
OR (sample DBO o CL 8) . % >
100 LPM [—| oR Diag 5-025
N A PCO
LPDAR Preload Bits 1203 @4 L N B * ,
A Select LPDAR to Preload Chan 1 LSR Select 5
. A * T } /O IF >
M1 st Print Start In Dwell : Cye Steal Ctr| — Clock 0 OR 1 AR Select cPU
elects
(adv cyc steal ctr) § FF FP313 the LPDAR Diag 4-100
in the CPU
Cycle steal request granted FP312 in f
Ptr Priorit Clock 4 or 4 AR Chan 1 LSR Select 6 VAR
A cL 8 Ptr 1/O C A N L Jorf cmj
tr Priority @ tr yc T
i?rwwfv iequested A A FL FF FP313 Load SAR Diag 4-100
Crock U A Load Data Reg 2
Sample DBO CL 3 1 On
Sys Res + Sys Ck Res for 2 [off Cye —2
FP312 FP312 FP315 Steal 2 On A
A - {not) Execute Print L FFs: ———— A
. HAR Preload
! Sample DBO Tum both Clock 4 A
i triggers off
.
[ &
B mi
(incrementer emitter) " OR LPDAR Preload Bits 1+2+3+4 o8]
M Position Assembler
20 ms Num Counter M4 OR LPDAR Preload Bit 5
Intf Print Start Em and Diag
SS Decode | M2 4-050
Diagram OR LPDAR Preload Bit 7 4-035
EP221 4-085 | M3 4-060
DB :
OR LPDAR Prelocd Bit 0 I e L, OIF
= ’ CPU
OR LLPDAR Preload Bit 6 Diag 4-100
Sample DBO CL 5 PCO Control
A FL
& pco ] Pir Priority @ CL 8
A [LPDAR Preload Gate
(not) Execute Print Off J
FP313 This line ANDed with
the selected Preload
i bits sends the mechanical
PCO selects LPDAR with preload of 7C, 85, 82, or 7F position to the LPDAR.
Vagram 5-015 (Part 2 of 2). Initial Cycle Steal -PCO 5203 Printer Attachment for System/3 DM 5015



Dragram 5-020 (Part 1 of 2). Initialize Attachment Circuitry 5-020
2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

Diagram 5-010

INITIALIZE AT-
TACHMENT CIRCUITRY Line Name
A Initialize Attachment Circuitry
o vl 213456718 01 12V3}4|5{6] 71810V I2(3[4]5]6171810} 1V 213|45161}7]8
One: of ”’“'ee Preload hmr clock I
choin emitter trig 10 & 11. Set 4 |
p.ulses ac- bit shift reg to incr 1 Print Latch oo ; s e .
fivates PSST. valu. Set 7 bit shift
’ PSS gates o reg to CC. All during 2 Execute Print
CC shift pulse chain Em 55, T
that turns on 3 PC 0 Control i oM A e
print time
lotch. This 4 Chain Em (from 5203) =
synchionizes
printer and Note 1 5 Chain Em SS W-O Home
attachment
B and initictes 6 PSSI 5
first subscan
of o print 7 CC shift 5,6
operation -
& Print Time 3,7 - ga m

@ Scan Cntr Advance Vi wiows
’ CC shift 10 Start Hmr Clock 5.8 : | v o - ot , o =
11 Prt Cyc Req 5,85 J ] L A - o berray i =
[ rears i ] ] ]
. = ——— .
Diagream 5-070 Form o orint T Set on firet Note 2 12 Shift ) Vigl gl ol ml owl Bl @
. P UPSS1 of the
time tatch |

All following ffirst PSS. Re-

c subscans i mains on for Note 1|
started with i :ennre incre- a. Lload the character counter 4 bit shift reg with incr bits from the M pos and PSS decode
choin Em SS [ ‘mem scan | b. Load CC valu into 7 bit shift reg
anded with c. Lload trigs 10 and 11 of the hammer clock with preload bits from the M pos and PSS decode
'Print Time' Print Time
latch l Note 2. Shift 7 bit shift reg and 4 bit shift reg thru adder and back into 7 bit shift reg. Address of

character aligned to print now in 7 bit shift reg

Adv scan ctr

- F

] FP332

FP413
Shift 7 bit reg
and 4 bit reg
thiu adder
into 7 bit reg
for initial CC

]

Start hommer Start hmr l
fire timing clock FL Home Pulse Detection checks for one pulse between
the equally spaced 144 pulses on the drum.
I Adv CC
SS3 Home Pulse SS1
320 ns PSS Pulse B o | orvn ] | e |
300 us Home Gate =
End of chain
Em SS pulse 320 ns Home Pulse
FP314
Home Latch e
Print cycle
veq (clock 0)




D PCO

Diag 5-015 ) PCO
UCS Home 300 Micro S Home Gate PCO I Control Print Time Print Time
\ & ; Sample DBO CL5 1A A 5
Home . FL FL N FF X
P oR A Diag 5-035
Char Se .N I
320 Ns Chain Em A FL l R (not) Execute Prt — NTT Chain is in sync
: - in is in sy
300 Micrs S Home Gate l pss] [2 A CC Shift (PSS1) FP313 FP313 with attachment
| N I
PSS L FP404
A FP404 Counter | PSS2
{not} 300 Micro S Home Gate - Diagram
4—080’
Print chain home
pulse detection
circuitry. See -
chart 5~020.
(not) PCO Control
Prt Cyc Reg
A Preload CC Incr Bit
; OR
Preload Shift . Chain Character
Clock 8 o CC Shift Counter CC Shift Bit Lines
v_-“ m—. m TN - R T L
Di 4-095 E
Chein £ 55 W-O Home {not) Clock 0 A Shift s Diag 5-035
Sys Res + Sye Tk Res Chan | Early Phase C iag 5-
FP411
FP413 To DBI asmbler
ucs
/ Advance
Print Start SS ‘
not) 48 Char Set A (not) Scan 50 A > Scan Counter
. . ‘ Diagram 4-090
Print Time OR FL 4-091 (Mod 3)
48 Char Set A Sys Or Ck Res
Scan Ctr Reset EP421
FP421 FP422

From CPU Oscillator

Preload Hmr Clock

Standard chain

Osc T 160ns

Hammer Clock
and
Controls
Diagram 4-100

FP331

Scan Cntr Advance T.P.

Test Point to check
that the scan counter
is getting advance pulses

Diagram 5-025 (Part 2 of 2). Initialize Attachment Circuitry

INITIALIZE ATTACHMENT CIRCUITRY

5203 Printer Attachment for System/3 DM

Receive a PSS1 pulse.

Advance the chain character counter.
Advance the scan counter.

Activate the hammer clock.

Synchronize the printer to the attachment.

5-025



Diagram 5-030 (Part 1 of 2). First Cycle Steal—PC1 5-030

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

Diagram 5-020

CPU Clock Times
Request PC1 (granted)

Line Naome

Take print cycle ‘
A steal 1 to: FP3]2___
1. Load the Activate E—Load chain 1 Print Latch
Request Diagram 5-070 LPIAR with ‘Select LPIAR : character .
print cycle the charac- to Load CC' | counter value 2 Execute Print
steal one ?et.' counfer at 'Clock 0' i into the LPIAR
shift register 1 3 PCO Control
2. Set shift
FP314 gate to 4 Print Time
Activate update CC :
'Request Time' 7 bit shift reg Set 'Shift | Update 7 bit 5 Start Hmr Clock
latch at 3. Prepare Gate' latch | shift reg at
'Clock 2 LPDAR for Clock 0 | CL1-7 6 Prt Cyc Req Latch
update L
4. Place a data ] 7 Request Time Latch
EP314 character R | —+ Reset if no data
Acti from main e 8 Cyc Steal Req 7 o
'éhvg!\: | storage (ad- Activate : { Used only if
c Stea ) !
Re;' and at dressed by éPDéR lrg[ 5 (! : nﬁ_ PC2in 9 Priority Request 8
‘Clock &' the LPDAR) ote’ at | | this group
. into the data : L 10 Priority Requested 9
register I |
5. Decode the J 11 Chan 1 Cyc Steal R 8
EP3I4___ FP315 date choraee P Chan 1 Cye StealReq 5 7C Time 0C Jime
. ! . ter to see if ‘Select LPDAR 12 DBO Bit 5 (DBO Bit P inactive)
Activate : 'Priority Re- it is a blank To Imcr' ot I
"Priority Re- i quest' activates 6. If it isnot a CL4 13 Printer Priority CL 8 10,12 i
quest' and 1 'Priority blank, in-
"Chan 1 Cyc b Requested’ hibit incre- f 14 Select LPDAR To Load SAR 13
Steal Req 5' | menting the FP322 -
L LPDAR Receive a 1 Check to see if 15 CC Gate CL 8
data character : data character (send CC from 7 bit shift reg to DBI) -
c in the data | is a biank 16 Ptr I/O Cyc Latch
register ond I (Hex 40)
Receive decode it e 17 PC) Latch 0,1¢
'DBO Bit 5' No
from CPU 18 Select LPIAR To Load CC 11
| 'DBO Bit P! 19 Shift (7 bit shift register 7y | L
1 inactive and 4 bit shift register) .
} R — Yes 20 LPDAR Incr Gate PCO 14 h
_____ —— -
’ | Cyc:e aetive 21 Sefect LPDAR To Incr 16
Select LPDAR | stee
to load SAR {_gronted - | 22 Load Data Reg 2 Data remcins'
-1 (load data character) the same until
1 23 Load Dota Reg | reloaded
Activate | Prever)t (check data character) , L. . . - L. Rk
D FP3]2___'7 'Chan 1 Inhib- { updating the 24 No Data (Assume 'No Dato' inactive, meaning o character, not o blonk (Hex 40) is in ?heTDmo Register. )
. | Sets the PC 1 it LSR Load' i LPDAR ] l l l l =
Set .P" Vo i latch at L 25 Chan 1 Inhibit LSR Load (Active if PC 2 is token) _ 17,24 o |
Cyc' latch 1 oe le DBO 5203 PC): Look for Data in Core (LPDAR)
at ‘Clock 88" | Jample UEh Load LPIAR .
'L and "Clock 8 cry Cycle Steol Request Bit 5 Prlzfer
7D-0C Cycle Steal Request Granted Bit 5 o
h _ LSR Select Bits 5 ond 6 ] e
A Cheoin Char Cntr Shift Bits I
LPDAR __ LSR Select Bits 4 and 6
0 +SAR [ : (LPIAR) 0
] ond 2—— SDR—p—8 v 1and 2
LSR Write Lo _1 . 2Co
E 3ond 4 LPIAR LPDAR Incr Bits 3 and 4
@ 4CD Lo B’yre LSR Select Bits 5 and & g
To DBO (LPDAR Data)
Diagram 5-040 Diagram 5-070 o

- Inhibit LSR Lood 5 and 6
Cycle Steel Request Bit & |
7 and 8 *LPIAR L byte address needed, if PC2 is taken 7 and 8

5and 6




2 \ 4 3 \ 4 4 V 5 YV 6 V 7 \ 4 8 Vv 9
r S < Print Time — Sample DRO Prt C s Prwj_
T s — FL {Vow >
CPU Diag 4-100
Ptr Priority CL 8 JLT_>
FP314 .
o Diag 5-045
Last PC Request PCO Ptr 1/O 5-055
i { " o eq Cycle {l
H A ; FL ¢
i Chain fa 55 W= Home Cyc Steal s_____ A FL (adv cyc steal ctr)
{pordf ot thie w borr Failye Ch = L 4 A Request Time Req OR Chan 1 Cyc Steal Req 5 " Clock 4 A D
» " OoR N Y R Sys Res Sys Ck Res R ook ? | Diag 5-045
Recor o P Che v E i FP314 L Ptr Priority CL 8 5-055
o v o 4 l — Clock 2 Priority Request Priority Requested FP312 PC 1 looks for hex
o e B OR DBC Bit 5 ;
! A FL “OBC Oty T 40 in LPDAR
> ] A pcy Lock=Out FP3l4 Prr 1/O Cyc { o) DBO Bt P | A Ptr Priority o CL 8
~ - A : Clock 8 ‘ A PCl PC1
.. E : FL Sys Res + Sys Ck Res [e) A FL
v ' H FP315
st P oo Doy — l._.-,;m L _ buot HAR _TOR
FP314 A - A
o— "l ©- A lock 2 Cycle Steal Granted ~ Sample DBO Cyc Steal FP312
B ‘ ) o OR Lleeed Ctr__On|
. FF
Molbate ! (clock 8 @ sample DBO) D
A 1 S — — !
! T i - Diag 5-045
: A OF e - N FF 5-055
i {not) Prine Cuinpove pc3 ) i
| et
’ i . 2 loff
(not) Execute Print
e S o
T f I i —--—-{E - Chain PC Group End @
g — < J L T Clowk 6 JR Character Dias 5075
- IS Chan 1 Early Phase C Counter 9
g O Diagram 4-095 Value of chain character
) oA} Sample DBO CL 5 counter to DBI
\ PCO 3
PC1, CC 7 bit
shift reg update
(not) Execute Prt
FP313 A |CC Gate CL 8| .N I CC GateCL §
B L
’ Ca A
e e 8] DBI Assembler DB
wiag 3025 e LPDAR incr bits D o [1/01F >
—— Data Clock 3 A ! CPU Diag 4-100
o % Register : Ptr 1/O Cycle A LPDAR Incr Gate 3
SRS S 0 | (not) PCO —_—
D J — Prepare for LPDAR
_ A Select LPDAR To Load SAR increment if only
(CYCM 2 PC 1 in this group
X Loud Data Reg 2 ~ PCl
DBO Latch inactive means the data A Select LPIAR To Load CC o AR Chan 1 LSR Select 4 /O 1F
L A register does not contain a blank Clock 0 D
’ (Hex 40). —— RT3 CPU Diag 4-100
pC1 Select LPDAR To Incr OR b—f AR [ Chan 1 LSR Select /0 IF
Clock 4 A OR
A — CPU Diag 4-100
Chan 1 Inhibit LSR Load — FP313
’T A FP313
han 1 LSR Select 5 -
E Load Dota Reg 2 3 Fraz AR fShon 1 L3R Selec ]' O IF >
Prevents the LPDAR N
Load Data Reg | ____No Data Sample DBO CL 5 from updating CPU Diag 4-100
Ptr /O Cycl
A3 r 1/O Cycle I A fL
Load Data Peg ! Clock 0
FP323 FP315

Diagram 5-035 (Part 2 of 2). First Cycle Steal-PC1

5203 Printer Attachment for System/3

DM  5-035



Diagram 5-040 (Part 1 of 2). Second Cycle Steal-PC2

2

v

Dicgrom 5-030

SECOND
CYCLE STEAL

Request print
cycle steal
two

‘ ] FP314

Activate 'Cyc
Steol Req'
And ot 'Clock
6

fee————

Activate 'Pri-
ority Request’
and 'Chan 1

Cyc Steal Req
5!

eceive
'DBO Bit 5'

Set 'Ptr |/O
Cyc' latchat | _
'Clock 8B’

Take print
cycle steal
two to:

Place o chor-

acter from
main storage
(addressed by
the LPIAR)
info the B reg

2 Take the data
character out
of the data
reg ond place
it in the A
reg

3 Subtract the
A reg from
the B reg and
toke the re-
sults back to
the data
register

4 Decode the
results of the
subtraction

51fitise
‘Print Com-
pore' inhibit
incrementing
the LPDAR

6 Activate the
hommer fire
buffer

FP315

|
- l 1 1
Sets the 'PC2

Activate 'Sel
LPIAR to Lood
SAR' at 'Clock

>
1

Activote
‘PC2 CLT
places data
reg in DBI

J FP315

Activate
'Chan 1 Binary
Subtract' at
'Clock 3'

I

Activate
'LPDAR Incr
Gate' at CL 3

T

]

Activate 'Sel-
ect LPDAR to
Incr' at CL 4

|
L"_‘"1

]

'Load Data Reg
1' to check for
print compare

o
3 'Priority Re-
Iquest' activ-

lates 'Priority
'

|

! *DBO Bit P
| inactive

| 'Cyc Steal
| Req' granted

latch at
'Sample DBO'

Requested’ |

and 'Clock 8'
| SR

!

j Used only if
jno PC 3 in
I this group

\ 4 4

Line Nome

w

A

20

21

22

| FP323

Activate
'Print
Compare’

1 Frats

Diagram 3-050

Activate
'Chan 1 inhib- b~
it LSR Load' | Prevent incre-
‘[ :mmnlng the
| LPDAR
Activate —_
'Hammer
Diagrem 5-070 Fire Bft'
]

1ALl DBO bits
Pinactive in the
ydata tegister
[

Print Latch

Execute Print

PCO Control

Print Time

Start Hmr Clock

Prt Cyc %eq Latch

Request Time Latch

Cyc Steal Req

Priority Request

Priority Requested

Chan 1 Cyc Steal Req §

DBO Bit 5 (DBO bit P inactive)

Ptr I/O Cyc Latch

Sel LPIAR to Load SAR

PC2 Latch

PC2 CL1

Data Reg Bits {to CPU for subtraction)
Chaon 1 Binary Subtract

LPDAR Incr Gate

Select LPDAR to tncr

Load Dota Reg 1 (check for print compare)
load Daota Reg 2 (load results of subtraction)
Print Compare Latch

Chan 1

inhibit LSR Lood » Only If Compore

Hammer Fire Buffer

Request PC2 (not granted)

v

CPU Cycles
Request PC2 (granted)

5-040

S AR R

(reset if no print
- compare)
3 .
O ety ey
; -
7C Time 0? Time
12
10,12
19,13 TSI
15
PCO 13
13
Data remains the
same until reloaded
Remains on until
& next PCI clock 6
5203 PC2. Subtroct LPDAR Data From
LPIAR Data end Check Result
CPU Printer
. Cycle Steul Reguest Bit 5 6
r 70-0C Cycle Steal Request Gronted Bit 5
4 LSR Select Bits 4 and 6 ] 8
7 = LPIAP—e=SAR - 0
" 7—SDR B- _ o Data Reey 2 (LPDAR data) 1 ond 2
L Channe! Binary Subt
3 and 4 . LPOAP facr Bits 3 and 4
L5P Select Bits 5 and 6
4CD :
To DRG (Lubtract result)
 ond 6 tehikit LOP Load 5 and &
Cyele Stenl Beguet Bit 5
7 anc & 7 and 8



2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
PC2 checks for
print cempare Clock 3
/ A Chan 1 8inary Subtract PC 2
r {clock 8 e sample DBO) pC2 A PC Group End =
Diag 5-035 LY [] o>
” || Diag 5-075
Y Ptr Priority @ CL 8 (Cycle Steal Request granted)
[
Diag 5-035 FP312
Cyc Steal Ctr p—
FF[On A
—
Sel LPIAR t (xL d SAR OR
A elect o Loa AR
D (advance cyc steal ctr) N ___:_ N A pc2 Hrmr Fire
i FF O R A Bfr _ Hommer Fire Bfr
Diag 5-035 n ; ) : AR |_Chan 1 LSR Select 5 rint Compare ALl o WAL
Ptr 1/O Cycle 1 or Clock 6 L~ Diag 5-065
Select LPDAR rollncr ‘ : A Py
2 Clack 4 i . Chon 1 LSR Select 6 . FP3I5
(not) Execute Print X FP3l2 OR +— AR g e ec e R e Ch R
+
. Sys Res + Sys es
CPU / Active for entire 1/O cycle pPC2 Note: @ PC2 - Checks for
Gate I/O Bus to *#5  Not used for A |_PC2eClock 1 Print Compare
line printer Clock 1
B Trenstator DB
Re I W Cord Code e - oo rT— o — T——— S —
eg ta Hex l
. |N = Chan 1 Binary Subtract
. l 0 0
—
Main Storage A
BBO Data e _—
Register X — Register o 8  DBI Assembler
SAR SDR Diagram 4-050,
4-055, 4-060
; - LR (H1) LSR (Lo} - FP321 FP322
2 Prepare for LPDAR increment
: pC2 if no PC 3 in this group
. [____‘PCZ Print Compare A .
Chan 1 LSR Select 4 i L\ Lood DutaReg Print Compare A |_Chan 1 lnhibit LSR Load
R o a A g FL 5 .
Chan 1 LSR Select 5 3 N 3 Sample DBO CL 5 Sample DBO CL 5 ) W—
y Chan 1 ; R, * NM o : And active provides both 'load data VK]
* CPU generated pulses N FTE A 4 and 5 decode to ’ reg 1' and *load data reg 2* Clock 0
sefect LPIAR, .7 o FP315 !
5 and 6 decode to 4
select LPDAR : -
5203 Printer Attachment for System/3 DM  5-045

Diagram 5-045 (Part 2 of 2). Second Cycle Steal-PC2



Diagram 5-050 (Part 1 of 2). Third Cycle Steal

1-PC3

2 v

Diagram 5-040 _—I FP314
Activate 'Cyc
Steal Req' and
THIRD at 'Clock 6'
CYCLE STEA
A . FP314
Request print Activate | _
cycle steal | | |'Priority Re-
three quest’ and
*Chan 1 Cyc
Steal Reg 5'

eceive

— —
[ 'Priority Re-
quest' activ-
| ates 'Priority

| Requested*

No

'DBO Bit 5'
from CPU

Activote !
‘Printer
Priority CL 8'

|

Select LPDAR I LPDAR
to load SAR | addresses
| main stor
| E——
] EP312
Ser P 1/0 |~ ~Mai e 3
’ Cyc' latch , { latch at
at 'Clock 8 1'Sample DBO"

Toke print
c cycle steal
three to:
1 Write o
blank (Hex
. 40) into the . IFP3‘5
: main storage Activate ‘Chan
core loca- 1 Block SDR'
tion of the and ‘Chen ']
’ data charac- Store Data
ter to be
printed. On
future cycle
steals this FP315 _
'p:::f:'wnll Activate
blank mean- ‘PCIeCLY
D ing that it
has been
printed or is
indeed a
blonk .
2 Inhibit load-| Increment the [~
ing the B LPDAR activa-
reg so that ting 'LPDAR
’ the Hex 40 Incr Gate'
will be and 'Select
added to LPDAR to
zero Incr!
3 Increment
the LPDAR
E I - —
Develop 'PC : Always
Group End' | activated by
| PC3

Diagram 5-060

—
t 'DBO Bit P'
[ inactive

} 'Cyc Steal
| Reg' granted

Lend 'Clock 8*

—|Anded with

i 'Print Com-~
Ipare' in DBI
{ Assembler

1 Sends Hex 40
Vo CPU

1 The 'Chan 1

Iinhibit LSR
Lood' line is

| not activated

| during PC3
—_

v 4

Line Name

20

21

22

23

24

Print Latch

Execute Print

PCO Control

Print Time

Start Hmr Clock

Prt Cyc Req Latch

Request Time Latch

Cyc Steal Req

Priority Request

Priority Requested

Chan 1 Cyc Steal Req 5
DBO Bit 5 (DBO bit P not active)
Printer Priority CL 8
Select LPDAR To Load SAR
Ptr I/O Cyc Lotch

PC3 Latch

Chan 1 Block SDR

Chan 1 Store Data

Print Compare

Chan 1 Inhibit LSR Load
PC Group End

PC3 @ CL 1 (Hex 40 to CPU)
LPDAR Incr Gate

Select LPDAR To Iner

A 4 1 v

CPU Cycles
est.PC3 (granted)

Find Er—

5-050

7C Ti\me 0C Time
T

16 g : .
(Not activated - LPDAR updated)
1 ¢ 3
9
PCO_| 15
. l ”Lﬂi
5203 PC3: Write Hex 40 in LPDAR ond
Increment LPDAR (112) for HAR
CPU Printer
4 Cycle Steal Request Bit 5 6
r 7D-0C Cycle Steal Request Granted Bit 5
LSP Select Bits 5 and 6 ] 8
Bloct SDR to B
Store Data
0 LPDAR ——SAR o]
Hex 4D
1and 2 ‘ A =X T ond 2
LPDAF | Bite
3ond 4 ‘ A e ® Jond 4
Hex 4D to Core LoV Solect Bits 5 and 6
5and 6 Dand 6
LCo Tr Hammer Addr Fenq
7and 8 LPDAR 7 ond &
Lo Byte

Set Off Next PC1 DBO CL 5



A

>

>

\ 4 5

PC3 e Write Hex 40 in LPDAR

e Update LPDAR to Fire Correct Hammer

m (clock 8 @ sample DBO)

Diag 5-035

DPH Priority @ CL 8 (Cycle Steal Request granted)

_PC3 PC3 Chan 1 BlockSDR
Ta AR
FL
FP312
AR Chan | Store Data

Hex 40 (blank to CPU)

A
Diag 5-035
Cyc Steal Ctr ¢ A PC3 @ Clock 1 Hex 40
“FE Clock 1 A
Print Compare DBI Assembler
D8I
1 Off LPDAR incr bits) Diagram 4-050
A {odvance cyc steal ctr) B . _| S_P_'ime_"l&ﬂ_ A 4-055, 4-060
On ((not) PCO A LPDAR Incr Gate
Diag 5-035 FF  J Clock 3 g S—1]
Y
2 (, OR PC Group End PC Group End { D >
{not) Execute Print JFPS 2 e Diag 5-075
PU
’ Gate SR8 [
. L—-l Activate for entire 1/0 cycle. .
Main Storaga M Gate 1/O Bus to A*
HAR
HAR
Reg
A
PC3
Pir 1/O Cycle
Clock 4 A [ select LPDAR To Incr
Printer Priority CI18 ! ) OR AR
A Select LPDAR' To Load SAR
(PC2) . :
AR
Chan 1 LSR Select 5
Chan T LSR Select 6
Diagram 5-055 (Part 2 of 2). Third Cycle Steal-PC3 5203 Printer Attachment for System/3 DM  5-055



Diagram 5-060 (Part 1

of 2). Hammer Firing

2

Diagrom 5~050

vV 3

HAMMER FIRING

)

L

1 Decode the ham-
mer address
register

2 Activate the
selected X and Y
oddress lines

" 13 Set the

hammer fire
magnets on
4 Check that the
hammer has fired
5 Check that the
hammer magnet
has turned off

IFP335

Activate
'Load HAR'
at *Hammer
Clock 3'

FP334

Active
hammer
address lines
{one X and
one Y) of

hammer to
be fired

FP335

Activate
'Hammer

On'

FP333

Activate
'"Hammer Set'

at 'Hommer
Clock 4'

This pulse is

sent to the

FP201

active

'Hommer
Off Echo’

active

Diagrom 5-070

Hamm v,
Off Echo' €

1

]

| printer to set

| the hammer
driver. This

! line active

| and two address

I lines active

|_fire o hammer

| did tum off
L

1 ] FP34)
} Active ot PSSX Activate
if hammer 'Hmr @ Increment
Ldid not fire Failure Ck'
No
FP34)
Active ot PSSX + R
2 if hommer Activate
‘Check Error'

Turn on
check light

in printer

| A

The hommer address register was loaded with the address in the LPDAR
either as the result of PCO or PC group end followed by a 'load HAR'
pulse.

The address in the hammer address register is decoded into one X address
line and one Y address line. The two selected address lines are taken
to the printer to select a hammer driver latch and the hammer check LSR
in the attachment.

At 'hammer clock 4' time in the attachment, the 'hammer set’ pulse is
activated if the hammer fire buffer trigger is on. The 'hammer set'
pulse is taken to the printer and to all of the hammer latches. 1t ANDs
with the latch that has the X and Y address lines active and turns on
the latch. With the latch set, the hammer fires.

Each hammer driver is addressed once during every print scan. Each

time it is addressed, o hammer driver is deactivated by the 'hammer reset'
pulse unless a character is to be printed in that position. If o character
is to be printed in that position, a hammer is activated by the 'hammer
set' pulse. Two checks are made on every hammer fired: (1) o check to
ensure the hammer driver tumed on, and (2) o check to ensure that it

has tumed off. The check to see if the hammer driver turned on is made
during the same print scan that sets up the hammer to print (print scan X).
An inactive 'hammer off echo' line from the printer indicates the hammer
driver turned on. The hammer driver is left on for that print scan (scan X).
During print scan X + 1, the hammer driver is addressed again and turned
off.

The check to see if the hammer driver has turned off occurs two print scans
later (print scan X + 2). The check to see if the hammer has turned off
cannot be made on the next print scan ofter the hammer driver has fired
(print scan X + 1) because the response from the hommer driver that gen=
erates the 'hammer off echo' line is still on because of a long period of
reset delay. If the 'hammer off echo’ line is active at scan X + 2, the
hammer has turned off.



2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

t -
- Address of hammer . I
0 0 selected to fire BN L
Note 1 e e \ § Jad
: 3 | vlﬂmor
Hommer Address Y F Nagnet
A chode Hammer Set ? 1
Diagram _ Hammer Address X 3
; I
Data ) . ) L ]
JRegister B _ R ‘ - Hammer Reset L4
Haommer Check b ; :
’ Diagram RRR I
4-120 S'@' T
4125 L
7 l\
FP322 . Hammer Off Echo (no echo) o
]
- -
B
Hmr Set Ctrl
Hammer Clock 3 (not) Hammer Clock Advance
__Hommer Clock 4
& HAR Clock i A Load HAR Hmr Set Ctrl Gate A
Hammer Clock Contro Hammer Clock Control A Hammer set
FP335
&
FP333
Fire B Hammer On
e Pummer Fire Bfr A
L g A - l FL Note 1
Diag 5-043
Hammer Off From Data Register (Bits 0-5)
FP335
{ Hammer Address Register
i d decod .
! 0 (and decode) 5
[ ] 0 345
% -
. SR, 4 )
| + -)f(-vo‘tsc +y|ol4]|8]cC 4vjo |4 |8]cC
o Clock PH On DBI : Hammer I . X X
Assembler | A S Bir Hammer Echo Ck Latch TP Echo Check Not Hmr + Incr Failure Ck’ - OE 17 il I I 7 Wi Bl R 7 »f o | x|
Diagrom | DBI SNS Bit 5 sense B L Hommer Echo Ck Hammer OfFf -
D er | A " ; A 8 3113211 2 8 * * 1 2 8 - * 1 2
4-050 Diagram SNS e N Code 3¢ E-B2 0 Cl1 POR‘ : 1 Sample Echo Check
4-055 :
P 405 o Stort Res ¥ Sys Ck Res j R R o I I I o |34 [5]s
4035 P FP341 ¢ A l7ls8]9 |0 At7]8]9] Al7zls 9]0
4040 L |
4095 /ff K — B 1W112)131] 14 B 1Wli2)13}14 B 11112 {13} 14
> ot e 4-100 : c |s5f1sf17]8 c |wslisliz]s c fi1sfw |1z ]s]
L
Commen [nterlock , D 19 |20 | 21 | 22 D 1911 201 21 | 22 D 194 20| 21 | 22
Drop 60 Volts Incr Failure Check : -
= 2 OR | Hammer Ck ‘ ; E |23]24]|25] 26 E |23 |24|25]| 2 E |23 |24 ]
ot S F 2728|290 30 F |27 ]28| 20|30 Eolalw] ]
E op the 60 volis fo S 132 Prt Pos : 120 Prt Pos 96 Prt Pos
the hammer coils : 33 Magnets - 30 Magnets 24 Magneis
* Addresses do not occur. ) .
. . LPDAR Address to Magnet Conversion Table
Thermal Ck - .
A (not) Print Latch

4

Dhagram 5-065 (Part 2 of 2). Hammer Firing 5203 Attachment FEMDM  (12/70) 5-065



Diagram 5-070. Cycle Regeneration and Ending Operation, Hammer Reset 5-070
2 v 3 v 4 v 5 v 6 v 1T \ 4 8 v 9

Diagram 5-060
Diagram 5-030
Diagram 5-040

A line hos
been printed.
The carriage is
now advanced
as directed in
the SIO

END OF
OPERATION

CYCLE REGENERATION )
AND o
ENDING OPERATION
I . HAMMER
RESET
Check to see
if hommer 31,
32, or 3 is FP314
oddressed .
Activate - ——
'PC Group IAchvoted by
End' '1, 'PC1' and
1 'No Deota'
1 or
12, 'PC2' and
Hommer No Hemr | not 'Print
set control clk 3 LCompore' |
Yes 1 Reset the
hammer be- ] FP335, FP811 (Mod 3)
Stop hmr Reset cause either
X Pk 'Lockout’ "No Data’ .. P T
cloc FL © Data Activate | Activate
was active or "Hammer Off' at hammer
| 'Print Com= | clock 3
pare' was .
(R:ech(.lv:sf ot active | FP333, FP823 (Mod 3)
Steal 2 Fheck to see Activate  _ Moc{s land2 e Mod 3
if hammer is 'Hammer " Activated | Activated
off Reset’ | by "Hommer | by
| Set Ctrl* at H 'Hommer
. | 'Hommer | Clock 2
l—cmkﬁ_—l ;—d
‘Stop .
Printing 48' No Diag 3-030 Inhibit Yes
active h
J | Diagram 5-020 eho scan I
Do not sample
_____ for echo on
50 print scans this hammer on
Reset 'Execute have been this print scan
Prt' ond *Print | FP314 ! taken because ham-
Time' latches. . ! mer was fired
Check to see Peachvote FP341 on previous
if the last me- Execute T Activate scan and being
chonical (M) Print' : Deactivated Yes '"Hmr reset this scan
position has ] . | by 'Stop \ Increment so echo may
been printed FP313 l Printing 48 Failure Ck' be either on or
P — ff (changi
Deactivate | _ _ _ :mts(:; anging
'p,t . [
Print Time ! Deoctivated FP34) -
| by losing B b — ————————
i ‘Execute Print' Activate | Turn on
1 'Check Error’ | ch .
'Lost < ec!< light
M Position of No lin printer
:L
Reset 'Print Diagram 5-010
Latch’
|



Reset

v 4

Pull on

FF

Cyc
Steal
Ctr

steals. PC1 state
and 2 off

Pull off

\ 4 5

\ Cycle steal counter reset
to await next group of cycle

is 1 on

Hammer Fire Bfr

1A

T Load Duta Reg
A bl Hammer Clock 3
Sampls DED
A Load HAR
TG HAR Clack A oa
B Hammer Clock Control
FP335
FP823 (Mod 3)
0 0 0
0
v tpdated LPDAR
‘\o"' sohirees
Hammer
Data Address
DBO M Register X Reg
Register
&
5 5
7 7|
’ F9321 FP322
D ‘
Clock PH on DBI . i
Dl?BI Asse:%l;(; Sense Bit Assembler [—w SNSe N Code Je E-B2e CL T
eoss 4060 | & |_DBisnsBits Diagram 4-025, | , R
! 4-030, 4-035, > n
4-040, 4-045 ﬂammar »Echok' Ck Lafcl'.t mv_
> = AR SNS Bit Assembler Hammer Ck
CPU Diag 4-100 Drop 60 Vol |_Common Interlock
op o'l OR Incr Failure Check
Thermal Ck FL OR[  Any Hommer On Check
A i POR
|_(not) Print Latch OR|__Start Res + Sys Ck Res
FP341

FPa3s

Latch off because the
hammer fire buffer was
not activated

—v
Used ot Hmr Clk 3 to
reset 'Lockout’ FL and
request next group of PC's

Every hommer is reset on every scan
unless it is fired on that scan

Decode
Diogram 4-110

(>
Diag 4-065
Diag 5-035

Hommer Off
. A Hommer Reset
Hammer Set Ctrl
Mods 1 and 2
Mod 3
N
Hammer
Reset Hommer Reset
Diagram
4-106
Address of next hammer
1o be optioned for printing
Hammer
J Check LSR |
Diagram 4-120,
4-125
L Hammer Set
Hammer Address X
Hammer Address Y

all

H Off]

Ot Hammer Off Echo

Sample Echo Check

Diagram 5-075. Hammer Reset

5203 Printer Attachment for System/3 DM

5-075



2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

UNPRINTABLE CHARACTER

®  Anunprintable character (UPC) is any character
that is optioned for printing but does not appear

in the chain image area in main storage. : ‘ UPC upC
@  An unprintable character sets a sense bit in the __|ORR R
SNS bit assembler, but will not be detected un- Diag 4-045
A less an SN instruction is given. " Sys Res + Sys Ck Res |
e On machines with standard 48-character sets, (pult-on) [OR
there is no reduction in throughput coused by EP502
unprintable charactérs.
DHcmmer Set ‘ -
Diag 4-105, 4-106 (Mod 3) OR To SNS Bit
K Print Time E FF P 2 assembler
» Diag 4-070 ) P i
FP502
FPS02 W
ucs
B ucs
R ¢
D CC 119 Check Count
Diag 2-120
48 Ch Set
D Scan 50 (checking scan only) Scan 50
Diag 4-091 (Mod 3) m A
ucs
(not) 48 Ch Set (micro switch below chain cartridge) {not) 48 Ch Set /
’ Unprinted Data
A p!
l G> PC1 Data CL 7 PC1 Data CL 7 @
Diag 4-300
> Diag 4-075 .
Used with
Universal

Character set

I G> Start Printing @ I-R e CL 8 Start Printing @ 1-Re CL 8
D Diag 4-065 .
Start Printing, I-R, CL 8 [ |
]
Print Time | ____._______._— I EEEENCENEOEEE
] | .
[} [
Hammer Set ! ! ] 11 I 1 1 111l 1 1
I 1
’ CC 119 Check Count ‘l | 4 | | | . | |
I |
!
b b - |
: . If No Hammer Set Pulses T —— -~
i | i ]
: Pt T
Print Time —L “—._
1 | v
E CC 119 Check Count | ] m |
. t

FF 1 T CT——— "—

FF 2 TSGR E—
UPC —I ' ——

I')lagl'gm 5-095. Unprintable Character . _ 5203 Printer Attachment for System/3 DM 5-095



Diagram 5-210 (Part 1 of 2). Carriage Space and Skip Operation

2

StO SPACE

Select left

v

Carriage Space| l

SIO space
command

Carriage
Space FL

b _ |Energize left
carriage clutch

Last M
position
of line

character
set

L coarriage
clutch

3

v 4 v 5 v 6 v 7 v

SIO SKIP

—

Skip to' line |
information |
loaded into I

ﬁ

dota buffer

I

Stop Select left
Clutch e camioge T )rpgos
[ Data buffer skip {
| control for i SIO skip | Qcode
Space stop 11,2, 03 command | data
| spaces L
EP625 lmzs ——
De-gate
carriage Carrioge | End of
clutch skip FL | 1-Reycle
'And’ [

| ]

Energize left a
carriage clutch

END

—

position

—

Stop clutch
on
line compare
{
c 1 L corrioge
lc:mp:c'r: ‘ne clutch
un
dota buffer
-skip stop
— — onequad } ® O ————
| If noise is X 5 - L L carrioge 12ms without
t e .
|det.ec ed, the e-gate sync Ck o carriage
emitter gener- !
| tter gener carriage
R emitter pulse
| ote counter is clutch | emte
|reset, and the 'And’
=nexf pulse is ]
checked.
|
| E—
END

CHECK
CONDITION

5-210



v 7 v

Skip Stop
{zinman A Corriage Skip Skip
& A
M FL A
o Skip | N I
£ Paiig M | l
Loy 5 FP625
FP715
E}:‘ : O T -mmand A —
—
Forms Parity Error
{not) Data Bit 1 OR
{nor) Duta Bit 2 ¢ Corriage Parity Error
{not) Data Bit 3|
{not} Dota Bit 4 1 A End I-R Cycle s
- ac
B {not) Data Bit 5 A - Carriage Space A pace
) bore 81 5 lahibit Latch [ ] : eL A
M_B_”_._ (not) Carricge Moving  L__| I I
A Space lil
. A
(not) Data Bit 7 A o Hammer or Incr Failure Ck OR
- R — FP625
FP625 EP715
FP715
% (not) Carriage CL
A A
Latch R
FP624 aieh Resel
FP714 FP625
FP715
r'(:_\ Checking Space
I
& fiag 4120 l A
.N OR Carr Space Ck D
Diag 4-030
Corrioge Space
ICcrrloge Skip A Inhibit OP
P Comi Seio St A Carriage Sync Check
arriage Skip Stop
. CARRIAGE SPACE COUNTER FP625
e The carrioge space counter consists of two FP715 ) Space Stop
binary triggers which are reset on. .
Carri Clutck
1] ® The counter accumulates the number of lines e Lo
spaced.
R Scan 45, Scan 42 (Mod 3) \ OR
%L Manual Carriage Op
Diag 4-090
4091 (Mod 3) .
Triple (carriage runaway)
Carriage Space
’ Space _Data Bit7 pa Space
Ctr Datc Bit Check S ChorSet ot
7.5 A Ctr 11 Last M Position Carr
Lee . Scan 45 FL ICarr Clutch
l > Verified Carr Emitter . OR A
A D;)uble Line 1 || Scan 42 (Mod 3) Not Print Latch A Carr CL Ctrl {D
Diog 4-220 datg Bit 6 pace L, Not Forms Jam FP625 , Diag 4-040
1.3 S St Line one passed ’ *
A pace Stop ) - FP601 FP715
E (not) Carriage Moving (not) Dota Bit 7 OR 2 twice with one FPOT SpACE CHECK COUNTER
Single FP623 (not) Carriage CL g’:::fevzrj;a:?"' e The space check counter consists of two binary triggers. i
71,2 Space FP713 "~ two o  The counter is reset on at the end of a carriage operation. .
- j * Left or right carriage
Data Bit 7 A e The counter is used to detect a carriage runaway condition.
;ﬁ?fg . (not) Data Bit & FP625 . e The counter records how many times the first line of a form -
FP715 is passed in one carriage operation.’
Diagram 5-215 (Part 2 of 2). Carriage Space and Skip Operation i
g ) ge Sp p Op 5203 Printer Attachment for System/3 DM 5-215



Diagram 5-220 (Part 1 of 2). Manual Space and Restore Operation

2

C MANUAL SPACE )

A I

v

3

Energize
carriage
clutch
FP611
’ Not ready
FP611
Space key
Manual space
FL
> 'Manual corrioge
op'
]
c Carriage stop
after one space
FP611

Reset monual
space FL

FP611

'Verified corr
emitter'

FP611

Drop ‘manual
carriage op'

Release
of manual
spoce key

7 v 8 v

CMANUAL RESTORE )

Energize carriage

clutch
FP&11

Not ready

| FP611

Restore key

FP61

Manual restore

FL

FP611

Manual corriage
operation

|

Restore reset on
compare

FP622

Carriage
sitting on
line 1

Compare

Yes

Restore reset

Reset monual
restore Tr -

_—
Compare line

! Carriage will
" not move
| E————

| ctr with car-
| rioge forms

1length register

: Reset line ctr
1tol
1

—d

5-220



e

CARRIAGE RESTORE KEYS (LEFT AND RIGHT)

The carriage restore keys are operational only when the
5203 is in the not-ready condition. Stop key operation
is, therefore, a prerequisite for restore operations when
the 5203 is ready. Pressing a carriage restore key causes

the form to advance to print line 1.

The carriage-control program counter (which simulates

functions of a conventional tape) is set to one. The car-
riage restore keys are operational when the print unit is

Depression of the left carriage restore key operates the

ribbon feed for one second. :

CARRIAGE SPACE KEYS (LEFT AND RIGHT)

The carriage space keys are operational only when the

printer is in the not-ready condition. Stop key operation

is, therefore, a prerequisite for spacing when the printer

is ready. Pressing a carriage space key causes the re~
spective form to advance one single space. The space
length depends on the setting of the space select lever

(either six or eight lines per inch). The carriage space

keys are operational when the printer is open.

OR

(any carriage op)

Manual
Space
T
T Verified Carriage Emitter ! tilted back (printer open).
W icg a2z Manual FF
' i - Carriage Space (key pressed) Space
WO (AT
Printer
FP611
[ Vo IF Carriage Space (key released) FP701 *
Printer FP611 &
B - FP701
@ Forms Jam
; POR OR ! (not) Reset Carr Ck °
Carr Sync Check
Manual
Restore
e Not Ready Tr
Diag 4-010 FF
OR Man Carr Op
§ Manual
} . Restore T EP611 {carriage instruction)
[ VO IF Carriage Restore (key pressed) IA FL FP701* FP701*
v
Printer
i /0 IF Carriage Restore (key released)
Printer FP611
D ' FP7O1
l A > Restore Reset
Diag 4-215 {not) Print Latch
> . OR
Start Carrioge A Carriage Clutch Control
FP601
D Not Forms Jom e T.P.

Diag 4-030

Diagram 5-225 (Part 2 of 2). Manual Space and Restore Operation

*Left or Right Carriage

FP601

FP625
FP715 *

Carr Clutch . E}

Diag 4-040

5203 Printer Attachment for System/3 DM  5-225



Diagram 5-310 (Part 1 of 2). Start 1/O Instruction

I-Q Cycle
A

4

B

2

¢ i-R Cycle

2

START I/O

1 Semple Q
code for DA
and contents
of Mand N

v

3 v 4

START 1/O INSTRUCTION

fields

2 Notify channel
of condition
(A,B)

1 Load the selected
carriage spoce=
skip register

2 Tum on the print
latch

e Initiates a printer operation. M Field
e  Consists of an 1-Q and an |-R cycle in the attachment. 0 | Left carrioge
® During the 1-Q cycle, the Q byte of the instruction is 1| Right carriage
~ decoded and the condition code is sent back to the CPU.
e The I-R cycle decodes the control code to load the car-
riage space-skip register. : N Field
o The print latch is tumed on during the I-R cycle. 000 | Space only
EP323 001 | Invalid
Activate 010 | Print and space
'Printer DA 011 | Invalid
Decode' 100 | Skip only
l 101 | invalid
EP311 110 | Print and skip
Activate 117 | Invalid
‘Sample DBO
cl s
l FP305
Activate
'Chan 1 I/O
Condition A’ L
and/or T Condition A Line Name
*Chan 1 I/O : activated for
Condition B' | correct DA but
| printer busy.
| Condition B S10 Instruction
. activated for
| correct DA Ptr DA Decode
| printer not busy.
| Condition Ag&B Sample DBO CL 5
| oactivated for
| wrong parity. Sample Q Byte
Not condition
| AandB for (toad Q reg DBO bits 0-7)
! wrong DA
Chan 1 1/0O Condition (A-B)
L Carrlns
FP311 Print
Activate .
'Sample DBO L Load Left Corr Space-Skip Register
CLS5' | Load (left or
5 \ righf)(czrrioge (skip or space count in buffers)
| space-skip .
FP314 I register Print Latch
Activate
‘Print Latch' End of I-R Cy
ot clock 8 (skip or space latch set)

|

END OF
OPERATION

1-Op Cycle 1-Q Cycle I-R Cycle

5-310




2 \ 4 3 v 4 v 5 v 6 v 1 v \ 4 9
' Carriage Space and Skip Operation
Clock ! | Diag 5-215 Part 2 of 2 I
] Skip I
FF I
3 [
e L s I-R CycleB_P Endof I-RCy | I
‘ ] FP612, I
FP702 Not L Inh Latch FP625
FP715 Left carriage circuits shown
* bxx left carrioge
I Space l * 7xx right carriage
A A
Fs B L Carriage Space Skip
o I Register and Line Compare
I :'P,glzg ‘ OF L Carr Ins
DBO Reg Q Byte | A
0 b Decode L |4  —— ——— —— 1 I-R Cycle A | Load Left Carr Space-Skip Diag
Diag Select Left Carr FP624 Sample DBO CL 5 4-210
B 4-015 Q Reg Diag |37 A
DA ] DA 4-020
Ptr DA Decode X Diag Select Right Carr
4-020
Carr Parity Error Bit
4 S1O Skip Command
Initial Cycle Steal
b S10 Space Command b —— — - —
o) l I-R Cycle Diag 5-015 Part 2 of 2 Print l
Print Print Somple DBO _[A W |
l Not No-Op A
1/O Meter Run Clock 8
Se 4 FEEERECIE X 1/0 Working [_ —_— e —— e — — ——!
& 1/O_Meter Run /O IF
s 1/Q Condition A CPU Diag 4-100
et OR (forces CPU clock to run during printer 1/O cycles) 1/O Working VoI
P Error P I/O Condition B = CPU Diag 4-100
FP302 [ Reset ; oR /O Condition A | /0 IF
D‘ : ';*;ggg —l CPU Diag 4-100
P P /O Condition 8
: Reset CPU‘DI./O ‘:FIOO
FP321 FP324 iag 4~
/O 1/0
S1O 1-Q Byte Condition Cond Cond
g A B
I/O Parity Error OR |~
ot 080 CL 5 Carr Parity Error Incorrect DBO Parity 1 1 €— Channel DBO Process Ck
ample DB
A Sample Q Byte (reset and set) N
1-Q Cycle Field li 0 0 [€4— Invalid Q Process Ck
/O IF Invalid
TL}:T/::/”v 100 Correct Device
b ) ) ’ DBO Addr Rejected 1 0
Parity error freezes DBO Pari '
. arity Recog'd 10
ST fnst Reg and brings up 1/O P
L____/ condition A and B N Field Accepted 0 1
CPU Diag 4-100 Valid .
SIO 1-R Byte Incorrect DBO Parity 1 1
I
E and |/0O Cycle
Condition Correct DBO Parity 0 0
Diagram 5-315 (Part 2 of 2). Start I/O Instruction 5203 Printer Attachment for System/3 DM  S-315



v

Diagram 5-330 (Part 1 of 2). Load I/O Instruction 5-330

2 v 3 v 4 v 5 v 6 \ 4 7 v 8 v 9

LOAD 1/O INSTRUCTION .
A
tOAD IO e  Consists of an |~Q cycle and two E-B cycles.

e The !I-Q cycle decodes the Q byte of the instruction M Field
and sends the condition code back to the CPU.

Insignificant for Load 1/O,

1 Somple Q 1-Q Cycle e Three ioad 1/O instructions are required before printing 0 bit preferred
A code for DA : to: -
and contents of 1. Load the forms length into the carriage forms length

M and N field . !
2 Inform cho:,ne: l FP301 register(s). NI

of condition Activate 2. !.oad into the LPIA; .fhe oc.idress where the chain 000 | Lood forms length
(A, 8) 1 L0 inete image can be found in main storage.
- - : 3. Load into the LPDAR the address where the data to | 001 | |nvalid
be printed can be found in main storage. 010 | Invalid
> fp123 o1 | invalid
- 100 | Select LPIAR
Activate -
"Printer DA 101 | Invalid
decode’ 110 | Select LPDAR
111 { Invalid
} FP311
B Activate '
‘Sample DBO : 1-Op Cycle I-Q Cycle EB-1 Cycle EB-2 Cycle
| cLs —
| [T Condition A
i | activated for
FP305 | correct DA,
Activate | | but printer
'Chan 1 /O | | busy
» condition A' L |2 Condition B | Load 1/O Instruction
and/or | activated for
‘Chan 1 I/O correct DA, | Ptr DA Decode
condition B' | prinfer not
| busy Sample DBO CL 5
|

3 Condition A
and B for Sample Q Byte
wrong parity

4 Not condi- (load Q reg DBO bits 0-7)

| tion A and B
for wrong Chan } /O Condition (A-B)
DA

Select register Select LPDAR (Note 1)

specified

by N code Select LPIAR (Note 2)

Select Forms Length (Note 3)

(right forms length reg loaded) (Note 3)

(left forms length reg loaded) (Note 3)

== 7 "MMoad right
! | carriage forms
D FP304 : I length register
| I at 'E-BI Cy' &
Activate i | 'Somple DBO
pelect forms [~ Ll Notc I LPDAR Sclected for update if N code bits 5 67,
°ng Icorrio e forms 'Chan 1 LSR Select 5, and ‘Chan 1 LSR Sclect &'
L—— ! % o signal CPU to updote LPDAR. The LPDAR will
| length register .
. ' be updoted to the contents of the location
FP304 | ot 'E-B2 Cy pee ‘ ¢ ; ’
1 & 'Semple specified by the address portion of the LIO
> Activate LDBO CL 5 instruction
' o e ' . .
Select LPIAR I 'EB) or EB? Note 2 LPIAR Selected for update if IN code hits 56 7,
I ICy' at 'Clock : *Chan 1 LSR Sclect 6," and 'Chon 1 LSR Select 4°
{ 2 signol CPU to update LPIAR. The LPIAR will be
l—.__...__ updated to the contents of the location specified
FP304 | _______ I_____ by the address portion of the LIO instruction
E Activate (:Eﬁ];:rué?zck Mote 2 Forme length register(s) filled if 1 code bits 56 7
'Select LPDAR" [P
I




v 4 v 5 v 6 v 7 v 8 v g

pumem—m==. £-B Not | Cycle
OR

3
TrAF rLiJ—]
RO cle
B_’* FP404
.00

___/ ) E-B1 or E-82 Cyc

2 Cyc load left forms length register

E-8
E-B 1 Cyc load right forms length register

Carriage Forms Length
Register and Line one compare

@ DBO Re,
o Diag ges:': E-B 1 Cyc
code . .
4-020 Q Reg E-B2 Cye Diag 4-215 Forms Parity Error Bit LSR Select 5 and 6, select LPDAR for update
DA DA Diag |35 7 Select Forms Length 9 LSR Select 4 and 6, select LPIAR for update
Ptr DA Decode % Diag 4-020
- 4-020

DBO

(o v

CPU Diag 4-100

FP313 OR LSR Select 6 1/O iF

l . \ CPU Diag 4-100
A

LSR Select 4 /0 IF

OR _.I CPU Dicg 4-100

1/0 Condition A
1/O Condition B J| /O IF >

{ 1 Error I" OR \-—l ' CPU Diag 4-100
. P P " 1/0 Condition B :
FP302 Reset FP304 I/O IF

FP306 CPU Diag 4-100

Set

1/0O Condition A i OR

4 567 Select LPDAR
l OR LSR Select 5 |/O IF
Clock 2 A \ CPU Diag 4-100
56 7 Select LPIAR oc
%

FP321 FP324

. /O /O
Sample DBO CL 5 1-Q Cyc Parity Error L1O 1-Q Byte Condition ) Cond Cond
1/O Parity Error OR &——"Parity error freezes DBO A B
o s e ; A Sample Q Byte (reset and set) Carr Parity Error Reg and brings up 1/O -
(VoiF -0y condition A and B Incorrect DBO Parity ! ! @——— Channel DBO Process Check
B cruDiag 2-100 "
Field Invalid 0 0 <4—Invalid Q Code Process Check
. Correct Device
I 7e) ;F> LIO tnstr DBO Addr Rejected ¥ 0
. Parity Recog'd Lo :
CPU Diag 4-100 : ond
N Field Accepted 0 1
Valid
Incorrect DBO Parity 1 i
LIO E-B Cycles
Correct DBO Parity 0 0

Diagram 5-335 (Part 2 of 2). Load I/O Instruction 5203 Printer Attachment for System/3 DM 5-335



- Diagram 5-350 (Part 1 of 2). Test /O and Advance Program Level 5-350
2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

ADVANCE PROGRAM LEVEL INSTRUCTION 1-Op Cycle , 1-Q Cycle

END OF
OPERATION

_tested for not
| met .
|3 Condition A
and B for
3 wrong parity
| 4 Not condition
1 A and B for

| wrong DA

TEST 1/0 INSTRUCTION
o  Consists of an 1-Q cycle. e  Consists of an I-Q cycle.
TEST v/ e  During the 1-Q cycle, one of four conditions e During the 1-Q cycle, one of four conditions
o is tested for’and the condition code sent to the is tested for and the condition code sent back -
CPU determines the results. to the CPU determines the results.
A o  The four conditions that can be tested for are: e The four conditions that can be tested for are: N
. TIO -APL Instruction,
1. Not ready, not no-op. 1. Ready.
1-Q Cycle 1 Sample Q 2. Print buffer busy. 2. Print buffer busy: Ptr DA Decode
code for DA 3. Carriage busy. 3. Carriage busy. .
and contents 4. Printer busy. 4. Printer busy. Sample DBO CL 5
of Mend N . s,
. e The Advance Program Level instruction is
fields ] Fp3z3 similar to the Test 1/0 instruction. Sample Q Byte
2 Inform channel Acti
’ of condition Activate (load Q reg DBO bits 0-7)
(A,B) dPn:Ler' DA
ecoce Chan 1 1/O Condition (A-B)
FP311
Activate M Field
'Sample DBO 0 Left carriage
B CL5 1 Right carriage
. FP305
Activate N Field
*Chan 1 1/O 000 | Not ready, Not no-op
condition A" |____ _— imealid
ond/or [\ Condition A 001 | Invali
> *Chan 1 I/O | activated for 010 | Print buffer busy
condition B' | correct DA o1t lavalid
| and conditions -
tested for met 100 | Carriage busy
12 Condition 8 101 | tnvalid
| activated for 110 | Printer busy
correct DA Invalid
und coriditions m nval




B

B
¥

1=

DBO
X

et

Status
Reg
Ready )I(
l Diag
Left Carr Not Busy X 4-020
Right Carr Not Busy )I(
_ |
Print Latch X
Set
FP303 R
550 2 eset
0
Diag
4-015 9 Req
DA
Ptr DA Decode x Diag
4-020
4
Set
Error
p
FP302 4
P
r Reset
FP321 FP324

Sample DBO CL 5

[T/_OT\ i-Q Cycle

CPU Diag 4-100

A Sample Q Byte (reset and set)

@ IF TIO-APL Instr

CPU Diag 4-100

Diagram 5-355 (Part 2 of 2). Test 1/O and Advance Program Level

5 v v U v \ 4 9
Q Byte
Decode
Diag
4-020
1/O Condition A
OR 1/O Condition A 7O IF
CPU Diag 4-100
1/O Condition B
I/O Condition B
OR { I/OIF >
CPU Diag 4-100
FP304
FP306
/0 /0
TIO-APL |-Q Byte Condition Cond Cond
R A B
I t DBO PO it 1 1 Channel DBO
neorrec 4 ‘——Process Check
1-Q Cyc Parity Error N
1/0 Parity Error . . 0 0 < Invalid Q Code
Carriage Parity Error CR Field Invalid Process Check
’ Correct Device
DBO Addr 10 Cond Not Met 0 1
Parity error freezes Parity Recog'd or
DBO Reg and brings and APL
Up 1/O condition A N Field Cond Met 1 0
and B Valid

5203 Printer Attachment for System/3 DM  5-355



Duagram 5-370 (Part 1 of 3). Sense 1'0 Instruction

1-Q Cycle
A
B

E-B1 Cycle

2

SENSE 1O

Somple Q code
for DA and
contents of
M ond N fields

v

SENSE /O INSTRUCTION

Interrogates the status of the printer attachment logic.

.

.

FP323 o
Activate

‘printer DA | ®
decode'

r .
FP311
Activate hd
‘sample DBO

CL5'
]FP305
Activate
'chan 1 1/O
condition B'

Check for
status specified
by N code,
ond send

sense in for-
mation back

on the channel

Consists of an 1-Q cycle and two E-B cycles.

The I-Q cycle decodes the Q byte and sends a condition

code of B back to the CPU.

It is always accepted by the attachment whether it is busy

or not.

The two E-B cycles are taken to check for the condition
called for in the N field of the Q byte.

The sense information is sent back to the CPU.

_____ e
The SNS I/C

is always ac-
lcepted,
| whether the
| printer is

|busy or not

FP714

Activate
'N code O o
E-B1 CL 1!

Activate
'SNS N code
1 e E-B1'
[
D8I
assembler

]

FP304

Activate
'SNS N
code 2'

I
FP305

Activate
'SNS N
code 3'

SNS bits
assembler

[

E-B2 Cycle

Code

No

FP304

Activate
'select LPIAR'

FP313

Activate
'chen 1 LSR

select 4' &
‘chan T LSR

select &'

T

N Y
Code < FP304
6
Activate
No

'select
LPDAR'

FP313

Activate
'chan T LSR
select 5' &
'chan T LSR
select &'

Check for
status specified
by N code, and
send sense
information
back on the
channel

FP624

Activate

‘N code 0 o
E-B2

cL Y

L

FP305

Activote
'SNS LPDAR

incr'

[

DB!

assembler

]

FP304

Activate
'SNS N
code 2'

Activate
TSNS N
code 3'

l

T — 1

SNS bits

cssembler

[

M Field
0 Left carriage
1 Right carrioge
N Field
Byte 2 (E-B2) Byte 1 (E-B2)

000 |L carriage line location R carriage line location

001 |Incr factor of LPDAR Chain character counter

010 | Printer timing byte 2 Printer timing byte 1

011 | Printer check status byte 2 Printer check status byte 1

100 | LPIAR Hi LPIAR Lo

101 | Not used Not used

110 | LPDAR Hi LPDAR Lo

111 | Not used Not used

N
Code Yes
4 FP304
No IAcrivcte
select
LPIAR'
FP313

Activate
'chan T LSR
select 4' &
‘chan 1 LSR
select 6'

FP304

Activate
'select
LPDAR'

FP313

Activate
'chan 1 LSR
select 5 8
'chan 1 LSR
select 6

T

END OF
OPERATION

5-370



B
CPU I
Cycles
» 1-Op Cycle 1-Q Cycle EB-1 Cycle EB-2 Cycle
O | v y2 1314516781 o | v {2|3l4a|l516]7]|s8s 0 | 1 (21314516 7]8
SNS 1/O Instruction fm o R e : i
{; Ptr DA Decode
Sample DBO CL 5 ||
Sample Q Byte |

(load Q reg DBO bits 0-7)
’- Chan 11/OCondition (A~B) ’
Gate DBI
Refer to N field decode chart on
diagram 5-370 for sense data (LPDAR or LPIAR select)

Diagram 5-375 (Part 2 of 3). Sense I/O Instruction 5203 Printer Attachment for System/3 DM  5-375



[I/O o EB Not 1 Cycle B
CPU Diag 4-100 OR
£B-1 Cycle ] ‘
[ /O IF > 4 N
I_J FP404
CPU Diag 4-100
B
DBO Reg
0 0
Diag
4-015 Q Reg
Ptr DA
’ Decode Diag
4-020
DBO
¢ I/O IF 9 mmy
CPU Diag 4-100 <)
Error
P302

©

FP321 FP324

(N code' 0) Right
Carriage
Line Counter
(N code 0) Left
Carriage
Line Counter
Sense Bit
(N code 1) g Assembler
Character Diag
Counter 4-025
4-030 0
4-035 '
(N code 1) LPDAR 4-040 Gate DBI
Increment 4-045 CPU Diag 4-100
Bits
(N code 2)
Printer
Timings
Q Byte
Decode (N code 3) 8 Clock PH On DB
o (5NS N de) Printer
a c
4_'030 > ode Checks - LSR Select 5 ond 6, selects LPDAR
8 5305 LSR Select 4 and 6, selects LPIAR
- FP346
56 7 Select LPDAR (N code 6)
Note 2
l or _ LSR Select 5 O IF
EB-1 or EB-2 Cyc "
e Clock 2 A CPU Diag 4-100
567 Select LPIAR (N code 4) Note 2
FP313 OR LSR Select 6 l/O IF
A x CPU Diag 4-100
1/Q Condition A OR [ LSR Select 4 E"Dg lZF

1/Q Condition B

—

/O Condition A

CPU Diag 4-100

FP304
FP306

/O Condition B

;

1/O IF
CPU Diag 4-100

Sample DBO CL 5

1-Q Cyc Parity Error

> A Sample Q Byte (reset and set)
- 1
:I/O . I-Q Cycle
CPU Diag 4-100
E [ /O IF SNS Instr
CPU Diag 4-100

Diagram 5-380 (Part 3 of 3). Sense 1/0 Instruction

1/O Parity Error
Carr Parity Error

OR

| <@—— Parity error freezes

DBO Reg

SNS 1-Q Byte Condition

Incorrect DBO Parity

Correct
DBO
Parity

N

Field Invalid

% VO IF )
CPU Diag 4-100
/0
ond
B
\ Channel DBO
Process Check
0 Invalid Q Code

Device
Addr,

Recog'd
and

N Field
Valid

SNS Instruction

5203 Printer Attachment for System;3

Process Check

DM 5-380



2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

CPU OPERATION 3 PRINT OPERATION CARRIAGE OPERATION
M Position Counter
Cycle I-Op I-Q I-R Ml M2 M3 M4
(Increment scon 1) (Increment scan 2) (Increment scan 3) ] (Increment scan 4) l

Clock 0 12345 67801 2345678}01 23456738 X : - — e

Load SAR a s 2 . ) Print Scan Counter A . 3
A Recd Wite Pulso m__ m = m = m [T2[s1# 5T e[ 7T elo dvipzf shafisf e Areioofailzded2dzd2d27pelesiacfarfszipdadaspsppzipsfaspolar agusabisiegiaragiss]sq

CPU SOR To B Reg | . - ) | g
Load ALU :

{ALU Qulpu?)
i ) Subscan Counter

l |
I I
' I
I I
' |
‘ |

l |
| l i pss 1 h PSS 2 h PSS 3 l
I | < I

l I
| |
l I

| |

I

|

|

Load Op Reg n_

4-020 {SIO Instr

4-015 | (Q code in DBO reg) . __m.

4-015 | (carr data in DBO reg) —

4-~020 | {lood Q reg DBO bits 0-7)

PSS Emitter

4-020 | Ptr DA (printer address)

4020 {Chan 1 1/0 Condition (A-B)

4-020 ({510 space or skip command)

4-210 {Load Carr Data Bfr
(skip or space)
4-063 | Priny Latch

5-215 | (set carriage space latch or

skip latch)
¢ J }4—-065 Execute Latch
. ! : : |4—070 (PCO) —n ’ 5-215 ICarr CL Ctrl
5-025 Print Time Latch__¢==- : ' i e 5-215 ICorr Clutch
}4—100 Start Hommer Clock 4-220 |Carr Moving
) Latch
’ (Hmr fire pulse) . . - . . . . - . ° l(corriage busy)|
l ' See Diagram 5-430 : N '
l - LT : 4-220 | Verified Carr Eqm_
' : 5-215 I (space stop or skip stop) ;
D " OpCode Q Code Command |
T LI
F 3 E M N I Control Code | |
i L1
0 7 0 345 7 0 7
v ¥ L _
SIO Printer Skip Op 67

’ Address 1 Thro 112 |

M =0 Sel Left Carr I
M =1 Sel Right Carr Space Op I
0 - No Space
T - 1 - Single Space
5B"6s 7 N Field 2 - Double Space I
000 Space Only 3 - Triple Space I
E 001 Invalid
01 0 Print and Space |
01 1 Invalid
100 Skip Only |
to1 Invalid
11 0 Print and Skip I
111 invalid I

I
I
I
|
I
|
I
I
1
|
|
I
I

Diagram 5-410. Printer Timings 5203 Printer Attachment for System/3 DM  5-410



Diagram 5-415. Hammer and Chain Timing

Chain
Characters

2 v

Print Position

/ PSS 1

Hommer Position

4-0.1 inch &

5415

l i 2 3 4 5 6 7 8 9 10 1 12 13 14
A B C D E F G ! J

1505 in — 4,001

—> e—.002 —» «— .003 —> «—.004
B c ) E F G H J K
c D E F G H | J K

\ A v S5, 55,
Ml M1 M M1

M2 M2 M2 E— M2

__M3__ M3 M3
M4 E— M4 M4

PSS Emi;fer
PSS 1
PSS 2

PSS 3

PSS Emitter

Hammer Sct Control

@31 - 54.25 us

¢ 389 ys —————
243 us (Mod 3)

M M M ~-T1 T~ M G R M
/// <
r — -~ — 1 =~ T ‘
/// \\
1 /// 1 1 ! I
- ~
/
- ] 1 I T
- ~
- ~
/// ~

M T

M I I 1 M 1 M M M I M

—t— 3l us -
19.39 - 33.93 us (Mod 3) 19.39 us (Mod 3)

One PSS = 389 us
243 us {Mod 3)

One Print Scen = 3 PSS = 1,167 ms
.729 ms (Mod 3)

One PSS Cptions 11 Print Positions

Chaoin Speed = 129 in/sec = .004 in/31 us
206.42 in/sec - .004 in/19.39 us (Mod 3)

Qe Print Scon Qptions 33 Print Positions



A Low-order 7 8 3 3 8 9 9 9 9
LPDAR addiess C 0. 4 3 C 0 4 8 C

o »
>
>
>
w
@
-]
L]

on

i

@ N
(g}

o U

&~ 0
o
o

Print Position I i 2 2 2 3 3 4 4 4

[
(8}
=S =]om
o —|»m
0 O —~]om
s — — | m
N — —~ JO ™
o — & ™
L N — [0 ™
foro — O™

w O
L
O
[
O
N
~N
foe)

M1

' v {increment scon 1)

B000E0N MEEYE LD MUMBEHERDEERE HEREERELNNLEIREEEE AR B A EHUM N MEELBEEKEM

S N N B ..//../ -

PSS 2 [ ] [ 4 [ ] L] ] Y o 'Y

PSS 3 o [ ]
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® Hammer Optioned in this print subscan

‘ Character will be aligned when hammer is optioned

Diagram 5-420. Printing Sequence
1agr Inting ey 5203 Printer Attachment for System/3 DM 5420



Diagram 5-430. Hammer Timings

> 065

2 v 3

Example applies for M3, PSS1 Preload To Hmr Clock 2 For This Example

Execute Print

Note 1

Note 2

1. Request PC 2 if data is found on PC 1
2. Request PC 3 if a compare is found on PC 2

Inhibit echo scan from hmr ck LSR says: Hammer
fired on previous subscan, do not echo check.
This is accomplished by degating 'Somple Echo
Check'

Load Har

(Hamme

4-080 CC shift
4-070  Print Time S S e s B R T i
f— 4.847 us (Mod 3)
4-100  Hommer Clocks 1,2,3, ond 4 e, SmeTaapet By S —— Ne— fvcn; S—
B 4-100 Hommer Clock Advance
4-100 Hommer Set Control Gate = &
. Hommer Hammer : us —————#c‘mmer
4-105  Hammer Set Control n 19.39 us (Mod 3) '
4-106 (Mod 3) 3 1 2 3 / 123 3
4-070 Cycle Steals (Note 1) —
Service Hmr 2 8E Service Hmr 5 \ %e ice Hmr 8 Service Hmr 11 ervice
P 4-075  Load Data Reg With Updated Address — oo | crvice ™m fon /Ber Fas B2 _Addr 11
4-110  Lood Har Preloaded To 82 On PC O n \ / y B
A
4110 Hor Contents 82 Address Hmr 31 1 8E \ Address Hmr 2 Z /1 9A Address Hmr 5 1A6 ddress Hmr 8
4-125  Inhibit Echo Scan \ // (NO'eD\.': —————————————————————— 1
c 4-105  Sample Echo Check - 4847 s Mod 3) 17,752 us / / \ - |
4-106 (Mod 3)

PC 2 Hmr Fire Hommer On
Buffer < A —
; A FF
Print Compare FF
Sample Echo Check
4-075 Hmr OFff A Echo Cl
{reset next PC 1)
i 4-110 OF
4-075 | 27030
4-030
Hammer On r-g————
Hommer Set 1
A
Hommer Set Ctrl |
4-105 :
(Mods 1 und 2) |
Hommer Qff
Mod 3 A Hammicr ch(:(;
Hommer — | Printer
Reset 4-105 e —
Diagram Hammer E7 ho Off
4-106

5-430



Diagram 5-435. Hammer Echo Check Timing Chart—Models 1 and 2

v 3 \/ 4 5 v 6 v v 8 \ 9
. 3 Scans
-(Same hammer driver addressed each scan)
A Scan X Scan X + 1 Scan X + 2
Fire hammer driver and write Address LSR. If LSR is on, reset Check to see that the hammer
corresponding LSR. Check to see hammer driver and inhibit checking driver did turn off
that the driver did turn on echo because of slow turn off
P 1.167 ms 1.167 ms 1.167 ms
Load HAR -----unn--n-Q#--u-----n----n-n.-u---ll#*------u----------------**-----n_-----
I || (I |
I L I L | L |
| : l T e —— |
8 l ] | |
4110 Load HAR L. _ |
| | | |
4075 Hmr Fire Buf 1 L 1 |
v L)
| | | |
4-105 Hmr Set 1 | Hmr Reset gy \ |
1 r
p [ [ ! I
4-110 Hmr On YR S v 2 AR ot IOV, 1 0¥, ] L J l
1 I
| [ | '
2-130 Hmr Off Echo s e L m o i AN o o oA WS M W -3 O e s GG 7 13 \ { [
' f—7.75 us ~{ ] Inhibit Sample | 7.75 us =} | ; le-7.75us = | |
4105 Sample Echo Check | - | Echo Check T ————— L - 1 |
1 . i
| _—— | | —_—
c Echo Ck L r ! I | ! r | I
r 1 r i 5 1 l
! ! | ! / | |
| [ | |
| ‘Hammer Not On Echo Check’ | | ] | ‘Hammer Not Off Check’ will |
| will occur if the attachment is ] | | | occur if the attachment is look- | |
| looking for ‘Hammer On’ and | | | ) ing for ‘Hammer Off’ and the | |
the printer signals that the printer signals that the hammer
| hammer driver did not turn on driver did not turn off
D
»
E

5203 Printer Attachment for System/3 DM 5-435



2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

© 5203 PRINTER ATTACHMENT PANEL

01A-B1
. Pin Side of
Board on 5203
A Pin Side View Board A‘)L" Gate A
v U T s R - Q PN M L K J H G F E D ¢ B A F _E D C 8
, for 1! Y6 Y5 Y4 Y3 Y2 Y1 -
ower for Idle @ 8
> Control Circuitry ~ 9967 | 2641 2642 | 2642 | 2657 2638 | 20431 2640 2646 | 26361 2637 2652 2643 DBO 1 $ in ,‘? © 9
] ldle  |DFC Rt DFC Rt Q Byte |lncr  |Any S IDBI  [LPDAR [Hamr [Data | Chain Sl2 s = os
}\‘ Cntrl R-igT RY Corr Lf Carr Decode |Clutch |Hammer{Control JAsm and|Preload |Bar Reg Char ch | é n‘é.' s1 8 (v}
. D anne
Hinge End Cable \ Carr Controls|{Controls Ready Crtrl  |Check LSR g:rlfy LPDAR Rt D8O Cfl Cable 2 g g an) g
Controls Rt Carr |LF Carr Contro! |lIncr Echo Select en Incr Incr and 7 bit z ;->_ 2 =
Ground| o o Space |Space |siarer |Folure [Check TieUp |70, [Syme  [Parity | Shift N e
6V 8| 3
[ﬁ . D09 IMoving Skip Skip /O ck Carr Ck Check Rig_ £ € g ‘é’ - - “
B yYen Cntr Register{Register Cond Un- Space H::mrk Incr 4 bit g g £ 2 g g //_REB IB']
T |Emitter Line [Line — |print= Jand Clock stip Shift Clock 2| T T I
Use Cntr Chitr Channel|able  [Sync Hamr  |Ck Reg . é é
For conversion from SLD to Meter and and Lines Char  ICheck Addr M Pos Channel !
MST and from MST to SLD Intf Space |Space Hamr or Reg [~ 4 Cable 3
Cable Control [Control Incr Hamr cC 2
: \ Failure Cntl Control ’
} (Check o 3
\ NS M dPos . §
N 2649 2641 2644 Ipirs o 2648 2653 DBI ale 8
USS  lAse PSS 3138 .. 5] 2 4
Intf SLD Lft Carr 4 Decode |Scan Hamr = g‘ E = 2 &
, to MST [Controls| Last-  an Cntr Check " » s |E° & ©
Cable Con- scan |Gating 0 0 O 170 = 3
For Printer Console Lights \ o ICarr and LSR Channel |4 S5 15| B
e Ground 08 version Moving Clutch Inhibit Cable .“z’ g g ‘g ol & 6
ﬂ< \\ +6V 0 Cntr Cntrl and Re- §|&8| 20| ¢
\ 2656 Emitter gome gtener- g g - |3 5 . 7
£020 ntr ate O [2E| 5 o
£ € S |6t 2 °
MST 4650 2% Inhibit Misc 4] 2|2 O ¢
7.25Vac 803 toSLD Car- Prt Start and H 8
ﬂ< Common Con- : Pulse Ech ©
BO4| i riage cnho
BO6 - 4Vde version Cntrls Home Decode SHET"EI 5 Z
» BOS Ref (-1.35Vdc) 2320 ' Emit Ay able 7 PEB T5-2
D08 Gnd Light Chain Wr. Sel~
V - 4Vde Driver Emit ect
G Gnd Cgrd ,V Shopir\g],\ Controls] N . 1
//‘ *G P mis G D8I PG cloac [V Y DBO 5 |2 3|2
= °
76 G CV\ SN Fom €V [ Gl 5 RN From CPU G/ o From CPU G [T From CPU 7 s Slel| g ¢ 2
D & gl S| s19|v
2l & 5|3 3
Y - T
Zx| £ 8¢
£ / / \ / \ / \ \ / \\\\ \ e _ég E & E 4
s a2 === L e oL ==\ e (|G| w} E| € i
1 .10 1 10 1 10 1 10 1 10 7 jZw ]
’ POWER-OFF PROCEDURE 6 g‘ é
. o
The minimum safety requirement for any maintenance The 5203 printer aftachment receives all of its logic © 7
activity on the 5203 is that power to all motors must voltages from the 5410 CPU. Four voltages are fumished
be switched off. To remove power from the motors, set by the CPU. These are:
the motor power switch (52) in the printer control box . 8
(rear of machine) to OFF. 1. -4 Vdc for control logic. .
2. +6 Vdc to convert from SLD logic to MST logic. . £
DANGER 3. Ground. ' , ¥ §0
. . Q£
E With.motor power-off, the 60V power circuit in the 4. 7.25 Vac for printer console lights. 7 [ £
printer control box and all terminal blocks (TB's) are Voltages generated in the printer attachment are: 32
stifl providfad with primary a.nd secondary power, 1. -1.35 Vdc (reference). @<
and all logic voltages are still present at the printer
. 2. =0.9 Vdc (a plus level).
electronics board. .
3. ~1.8 Vdc (a minus level).

To remove power completely from the 5203, switch
off the system power at the CPU.

Diagram §-100. Power Distribution 5203 Printer Attachment for System/3 DM  6-100
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