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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 tv.10-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. 

• The IBM Maintenance Library 5203 Printer Attachment 
forSystem/3: Theory o[Operation, SY31-0245. 

• The IB.M 5203 Printer, Field Engineering Theory of 
Operation Manual, SY33-1045. 

• The IBM 5203 Printer, Field Engineering .Maintenance 
Manual, SY33-1046. 

• The IBM 5410 Processing Unit, Field Engineering 
Theory of Operation Manual, SY31-0207. 

• The/BM Maintenance Library 5410 Processing Unit 
for System/3: Diagrams, SY31-0202. 

• The IBM 5410 Processing Unit, Field Engineering 
Maintenance Manual, SY31 -0244. 

Second Edition (May 1971) 

This is a maJor revision of and obsoletes SY3 l-024~0. 

Changes are continually made to the specifications herein; any such change will be reported in 
subsequent revisions or technical newsletters. 

A Reader's Comment Form is at the back of this publication. If the form has been removed, 
comments may be addressed to IBM Corporation, Product Publications. Department 245, 
Rochester. Minnesota 55901. 

© Copyright International Business .Machines Corporation 1969, 1971 

Abbreviations 

ALU 
APL 
cc 
CPU 
DA 
DBI 
DBO 
EOL 
HAR 
INTF 
1/0 
LIO 
LPDAR 
LPIAR 
LPM 
LSR 
M 
MAP 
MST 
PC 
POR 
PSS 
SDR 
SIO 
SLD 
SNS 
SS 
TIO 
TP 
ucs 
UPC 
WO 

Arithmetic Logic Unit 
Advance Program Level 
Character Counter 
Processing Unit 
Device Address 
Data Bus In 
Data Bus Out 
End of Line 
Hammer Address Register 
Interface 
Input/Output 
Load Input/Output 
Line Printer Data Address Register 
Line Printer Image Address Register 
Lines Per Minute 
Local Store Register 
Mechanical Position 
Maintenance Analysis Procedure 
Monolithic Systems Technology 
Print Cycle Steal 
Power On Reset 
Print Subscan 
Storage Data Register 
Start Input/Output 
Solid Logic Dense 
Sense 
Single Shot 
Test Input/Output 
Test Point 
Universal Character Set 
Unprintable Character 
With Out 
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DIAGNOSTIC TECHNIQUES 
Diagnostic Techniques . 

ERROR CONDITIONS 
Printer Check Light . 
Forms Jam and Thermal Overload 
Chain Sync Check and Increment Sync Check 
Any Hammer On, Increment Failure, and Hammer 

Echo Check. 
Carriage Sync Check and Carriage Space Check . 
Ready, Forms, and Interlock Indicators . 
PSS Counter Timing Chart and Chain Sync Check 
Timing Chart 

lncrementcr Restore and Failure Ck Timing Chart 
100 LPM M Position Counter Timing Chart . 
200 LPM M Position Counter Timing Chart • 
Any Hammer On Check Timing Chart 
Carriage Space and Sync Check Timing Charts 

DATA FLOW 
5203 Printer Attachment 
Channel Controls and Printer Data Flow • 
Carriage Data Flow • 

FUNCTIONAL UNITS 
Ready Controls • 
DBO Register and Data Register 
Q Register and Decode . 
SNS Bit Assembler Check Bit 1 
SNS Bit Assembler Check Bit 2 

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 ri2ht carriage can be field installed. 

• • • • • • • • .., • 

SNS Bit Assembler-Gating 4-035 
1-100 SNS Bit Assembler Bits 0-3 4-040 

SNS Bit Assembler Bits 4-7 4-045 
DBI Assembler P Bit Generator-Gating • 4-050 

2-100 DBl Assembler Bits 0-3 . 4-055 
2-110 DBI Assembler Bits 4-7 • 4-060 
2-120 Cycle Steal Request Controls 4-065 

Cycle Steal Counter. 4-070 
2-130 Cycle Steal Controls LSR Selection 4-075 
2-140 PSS Counter and Decode 4-080 
2-150 M Position Counter and Decode 4-085 

Scan Counter and Decode-Models 1 and 2 4-090 
2-160 Scan Counter and Decode-Model 3 4-091 
2-170 Chain Character Counter 4-095 
2-180 Hammer Clock and Controls 4-100 
2-185 Hammer Controls-Models 1 and 2 4-105 
2-190 Hammer Controls-Model 3 4-106 
2-195 Hammer Address Register • 4-110 

Hammer Address Decode- Model 3 4-111 
Idle Control . 4-112 

3-100 Hammer Controls-LPDAR Preload, and LPDAR 
3-200 Increment 4-115 
3-300 Hammer Check LSR Rd, Wr, and Y Select 4-120 

Hammer Check LSR and Regen 4-125 
Increment Clutch Control • 4-205 
Carriage Space-Skip Register and Line Compare. 4-210 

4-010 Carriage Forms Length Register and Line One 
4-015 Compare 4-215 

4-020 Carriage Counters and Controls 4-220 

4-025 Universal Character Set . 4-300 
4-030 Chain Em SS and Home Gate SS Timing Chart 4-310 

Each carriage can move independently of the other. A 
separate SIO 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: 

1. Carriage space-skip register 
2. Carriage forms length register 
3. Carriage line counter 
4. Carriage space counter 
5. Carriage moving counter 
6. Carriage manual controls 
7. Space check counter 
8. Emitter generate counter 

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: 

1. 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. De gate the hammer echo samples when the hammer 
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 countPr 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 Ml or M4. The M position 
counter steps in both directions (M 1, M2, M3, M4, M4, M:.;, 
M2, Ml, Ml, M2, etc.). 

Cycle Steal Control Timing Chart • 4-320 
Cycle Steal Controls and LSR Selection Timing 01art • 4-330 
Hammer Clock and Controls Timing Chart-
Models 1 and 2 • 4-360 

Hammer Clock and Controls Timing Chart-Model 3 4-361 

OPERATIONS 
Print Operation Flowchart . 5-005 
Initial Cycle Steal (PCO) 5-010 
Initialize Attachment Circuitry 5-020 
First Cycle Steal (PCl) . 5-030 
Second Cycle Steal (PC2) 5-040 
Third Cycle Steal (PC3) 5-050 
Hammer Firing 5-060 
Cycle Regeneration and Ending Operation, Hammer 

Reset 5-070 
Hammer Reset 5-075 
Unprintable Character 5-095 
Carriage Space and Skip Operation 5-210 
Manual Space and Restore Operation . 5-220 
Start 1/0 Instruction 5-310 
Load 1/0 Instruction 5-330 
Test 1/0 and Advance Program Level . 5-350 
Sense I/O Instruction 5-370 
Printer Timings 5-410 
Hammer and Chain Timing. 5-415 
Printing Sequence 5-420 
Hammer Timings 5-430 
Hammer Echo Check Timing Chart-Models 1 and 2 5-435 
Attachment Panel and Power Distribution 6-100 

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 L4 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. 

.... 
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~ady Negator inverts logic on 
po~itive logic diagrams 

Minus polarity 

D 

~ 

Reset Dup 

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

"D" or "E" active 
cous;; "F" to be active 

Flip flops or flip 
latches that are 
shown on another 
diagram 

Parity Check 
on Bus Line 

--SJ---· Parity Generator 
(Correct parity is 
generated.) Input to 0 

bit only 

\ 
Input bus to Reg 
oil bits 

\ :::r 

---E> 
Diog x-x 

There ore 8 latches 
in register (0 through 7) 

All bits transfer out 

Only bit 7 
/ transfers out 

Off-Page Connector 

Interface Connector 

D-- No connector shown 
Diog X-X on reference.d page 

4 5 

-G- AmpHfle• 

1~~ _
1

_FL ___ 

1

/-: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 ---· 
(0-7) 

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

Boolean Algebra Symbols 

• In o line name means "And" 

+ In o line name means "Or" 

(xx - - - x) Indicates o I ine name that 
does not exist os on actual 
ALD nome, but used to better 
explain the function of o 
I ine or block 

6 

2.5 usec 

7 

Arithmetic Logic Unit 
(located in the CPU) 

__ C_p~ 
Single Shot 
A positive shift on 
"C" causes .a 2.5 
usec shift on "D" 

Exclusive OR 
Either "A" or "B" 
must be ccti ve for 
"C" to be active, 
but if both are active 
or neither active 
"C" will be inactive. 

5-40A6 ·~dy ~ 
Ldicotes line originates 

on Diagram 5-40 at zone coordinates 
A6. [:J Pvooh 5-4183 

i'.~te, lloe eoten D;ag~m 5-41 
at zone coordinates BJ. 

Indicates a duplicate circuits. 

A 

Indicates a shift is required after 
the gate pulse is present. 

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

8 

FD202 ..------

6--

CJ 
c __ ) 

D 
Clock denotes CPU clock 

Legend 

9 

Decision Block on 
a Flowchart 
{Asks a question) 

I ndicctes 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 a 
flowchart 

Note on a 
Flowchart 

Refers to anothef" 
Flowchart 
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F iomf' 1'-100 Diagnostic Techniques 
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Chapter I Diagnostic Techniques 

Refer to MAP charts for diagnostic 
tests appl i coble to the 5203 Printer 

6 7 8 9 
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D 
(chain or incr sync ck) 

Diog 2-120 

3 

This error condition caused by: 
l . Atty hammer on check 
2. Hommer echo check 
3. Increment or failure check 

.~,__~H~m~r_+.....:.;ln~c~r_F~a~i~lu~r~e~C""-'k~--'~~~~~- -~~~~~~~~~~~ 

Diog 2-130 

Forms + Thermal C.. 

Diag 2-110 \ 
This error condition caused by: 
1 • Carriage sync check 
2. Carriage space check 
3. Hmr unit thermal overload 
4. Forms jam at printer 

Diagram ~-100. Printer Checklight 

4 5 6 7 8 

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 I ight is on. Any one, or a 11, of the 
Following conditions turn on the check light: 

• Carriage check. 
• Forms jam (in the tractors). 
• lncrementor failure check (cam clutch blocks). 
• Parity check. ---- 1 
• Hammer echo check. \Print Check 
• Any-hammer-on check._ 
•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 progran-initioted tests. The thermal overload condition 
requires customer engineer attention. 

OR Check Error 

FP341 WP111 

9 

Check 
light 

5203 

5203 Printer Attachment for System/3 OM 2-100 



Diagram 2-110. Forms Jam and Thermal Overload 

A 

Printer 

8 

[0 
Diog 2-l-40 

~ 

Printer 

c 
c 

Diag 2-130 

_... 
Diag 2-130 

A 

Diog 2-130 

D 

E 

2 

'INTF FORMS JAM' LINE 

This line has down level when the 
forms jam below the print line. 

lntf Forms Jam 

(corr sync or space ck) 

lntf Hmr Unit Thermo Overf 

An Hammer On Ck 

Hommer Echo Ck 

Iner Failure Ck 

3 4 

'INTF HMR UNIT THERMO OVERL' LINE 

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

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

5 

An Hammer On Ck 
Hommer Echo Ck 

Start Res + S Ck Res 

POR 

6 

0 
FL 

Not Print Latch 

OR 

FP341 Hammer Check 

Common Interlock 

7 

A forms jam below the print 
line or the ribbon shield is 

2-110 

8 9 

..---------------------wFo~rm~s~J~a~m!--......................... -tA 

Diag 4-030 

not closed. ~ 

Forms Jam - ~ 
FL 

Start Res + S Ck Res or POR 
Diag 4-040 

Reset Carr Ck OR 

FP342 

Forms + Thermo I Ck 
1--~~~~~~~~~ B 

Diag 2-100 

Printer hammer unit temperature 
FP342 

tooh;gh. .~ 
Hmr Unit Thermo Over( c 

OR 

FP342 

'INTF DROP +60V' LINE 

The CPU activates this line in cases of error (such 

Diog 4-030 
4-040 

as hammer drivers foiling to reset) and when the rear 
unit interlock switch or the chute switch operates. 
The 6(N contactor in the printer control box (PCB) 
then drops, causing the chain motor relay to be de­
energized. 



2 3 4 s 

300 Micro S Home Gate 

UCS Home 320 ns Chain Em 

48 Ch Set 

O ''..----------------------------...:C:...:C:....;,.47;_;_,PS;;.;S::...;;.3 ______ 1 _ 1 
./ 

B 

D 

E 

CCl19 

c 
CCl 19 PSS3 Check Count 

Diag 4:-095 

E 

320 ns Chain Em 

(not) 300 Micro S Home Gate 

Hmr Bor Ri ht Hmr Bar Right 

FL 

Print Start SS A 

FP401 

'INTF HMR BAR RIGHT' LINE 

This signal is originated by the read 
switch on the hammer (hmr) bar. The 
line has up level whenever the hammer 
bor has reached the right home position. 

Scan 41-56 
Scan 34-86 (mod 3) 

Diag 4-090 
4-091 Wad 3) 

Print Start SS 

Diagram 2-120. Chain Sync Check and Increment Sync Check 

48 Ch Set 

(not) 4B Ch Set 

Ml 
M2 
M3 
Hmr Bar Ri ht 

(reset M pos ctr) 

FP401 

Power On Bus 

not Gate Iner S nc Ck 

t Decode from M 
- __ : .. :nn r"'n11nt~T" .. 

lst Prt Start in Dwell 

6 7 8 

..l::D::::e:..:::v~ic:..:;e:..R:.::e:.::od::::..z. ____ -r---, /Character counter ond chain out of sync. 

1-------------~C-h_o_i_n_S...__c_C_k ______ ~ J' 

FP404 
Al lows sync check when not 

_;,;Rn=-e;::::;:..:.)t...:~::..:~:::...n_t -La_t_c_h---r-A..._.--....,"'"fo'IJ, but 7 ruooiog 

FL C.E. Tie U 

FP341 

A FL 

Start Res + S s Ck Res or POR 

FP341 

9 

Chain S c Ck 

Oiag 4-025 

Chain $ nc Latch T. P. 

Diog 4-040 

CC 119 Check Count 

Diag 4-095 

~~------------------------------1------------------+--~c~h~a~in~s~n~c~c~k_s~a~m..i;..;..le~)'-------1C 

FF 

Nt---------1 
FP403 

Diag 2-130 

OE 

(chain or incr sync ck) 
D 

Diag 2-100 

'-;---;:----;:o-:---;::-:::------t-:-..----,_-41~....:.:.'n~c~r~S~y~nc:::..:'.o~r~S~li~p~C~K'.:-. ____ _.JA 
Iner Sync or Slip CK A 

FL 

Start Res + S s Ck Res or PO R 

Time between print 
start pulses is less 
than 65.4 ms. (in­
erementer roller 
clutch slipping.) 

FP341 
Iner sync ck caused by: 

1. M pos cntr not in M3 when Rt Home 
Switch closes (200 LPM), or M pas 
cntr not in M 1 when Rt Home Switch 
closes ( 100 LPM). 

2. Rt Home Switch is not open by M2. · 
3. M pos cntr in undefined state. (Ml• 

Mi• M3 • Hmr Bar Rt). 

5203 Printer Attachment for System/3 

Diag 4-040 

DM 2-120 



Diagram 2-130. Any Hammer On, Increment Failure, and Hammer Echo Check 2-130 
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D 
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2 3 

'INTF ANY HAMMER ON' LINE 

This line hos up le.vel whenever one or more hammer drivers ore turned on; the sig­
nal is generated by the hammer current sense circuit in the 5203. The CPU printer 
logic rea·cts to this signal by placing up level on the 'intf reset ptr electronics' line 
(and/or activating the 'intf drop +60V' line) if any hammer remains on for more than 
one print scan (1..2 ms). :- · 

Note: The any-hammer-on condition con be simulated by operation of the CE switch 
(S 1) on the printer control° box. 

4 

A'!}'._ Hammer On 

5 

'ANY HMR ON' LINE 

'Any hmr on' j5 raised when the current in the 
common hammer return line exceeds 3 amperes 
(A). 

6 

l 
A 

~~~~~~~-PC~J~~~.-~-,--~~~+-~~~~~~~--11-----i OR 
FL A 

7 

Hammer current flowing when 
not printing, or any hammer 
on circuit not working 
(self-checking). 

An_y_ Hommer On Ck 

8 9 

Ar]Y Hammer On Ck 

An Hmr On Ck Any_ Hammer On Ck Latch T. P. 
JA FL 

c 
Diog 2-110 

D 

Diog 4-045 

[i;O IF_)>>--l~n~tf~A~n~i~'-..:.:H~om:.:.::.:.:m~e~r~O~n:.__~~~~~~~~--~---~------~-41~~~~~~~~---~~~~Jor:-R-. 
Printer 

POR 
Start Res + ~Ck Res JOR 

FP341 

(chain sync 
~ ck sample) 

Diag 2-120 

Start Res + Sys Ck Res + POR 

T1-
J.not) Print Time jA -

FP342 

FL 

FP342 

Hmr + Iner Failure Ck 
.---.....+--~-----_.:..~_..:.;.~...;;...;..;..;..:..~~~~--;G 

QR J . ~ Diog 2-100 

-

. FP~04 p~ 

~p 

lncrementer clutch was told to] 
pi ck but did not. 

is-~C~lo~c~k.,__!!ln~c~r~F~o~i~lu~r~e~C~l~o~ck~------------tt------------------tt--------------, 
FF 

FP404 
3 N~ 

..__ '---- N 

FP404 A 
Ni------1 FR 

Print Start SS 

Iner 

FF 

1 

FP50l 

Foil Ck Counter 

,___N 

A 

-------- N~ FF e----- N~ FF 

...,Jol....-.JR..___2_.--..__N-..~-A__, ,,_O_)R-_3____, 

FP501 FP501 

Iner Failure Ck A 

Diag 2-110 
4-025 
4-030 

[D (not) Hommer Shift Clutch 

Diog 4-205 

-------------------t~~(rn~o~t)~H~a~m-,m~e~r_S_h_if~t_C_l_u_tc_h __ 

1
] OR ll-------...----4.._ _____________ .._ __________ ~ 

Sys Res or + Sys Ck Res j Iner Failure Ck G 
Iner Foil Ck Iner Failure Ck Latch T. P. 

]A 

Hammer Counter Clock 

Hammer Clock 2 J A 
I Not) Feoture lnh ibit Echo Scan] 

Inhibit Echo Scan J~ 

Feature Inhibit Echo Scan 

Hammer Fire Bfr 
HAR Set 

Load HAR 

(Not)• Inhibit Echo Scan 

J A 
!-----------~ 

Hommer Clock Control 
Hmr Set Ctr Gate 

Jnot) Hammer Clock Advance 
Hommer Clock 1 

N 1--------------1 

~(Nod 3) 

A t-

FP333 
(Mods l and 2) 

]A 
FL 

FP335 

POR 
Start Res + ~Ck Res ]oR 

Hammer fired and no echo received, or 

FL 

FP341 

Hammer Off Echo 

Diag 4-040 

B 

Diog 4-030 

hammer not fired and echo received. 7 l 
Sorri~le Echo Check ~1 1'H, Hmr Echo Ck Hammer Echo Ck Latch T.P. 

~-------------------+--+--....:..H~o~m~m~e~r_O:::..-'..ff-----r----,:-1 A Hommer Echo ci:--·L.--];A-:-lilf""~F~L~t~:_:_~-~------------~~~..=.:;~~:...!:~:.!.'.....!.:..!:..:.... ___ -1 

J 
LJ J Diag 4-045 

OE r ~ POR ,__ 
...------------------4~----H_a_m_m_e_r_O_ff_E_ch_o ____ ..-.J FP342 Start Res+~ Ck ResPR See Timing Chart 5-435 

FP341 
Hammer Echo Ck 

E 

Diag 2-110 

[i/OIF ./)-_::.:ln~tf:....;..;.Ha=m~m~e=r_O:::..:..:ff~E~c~h~o---~~--FP_8_1_1~(_1v'_o_d_3~) _____________ ___, 

Printer 

'INTF HAMMER OFF ECHO' LINE 

This line has up level each time a 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 hammer-off echo appears after 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 
thovgh 0.3 us is sufficient to set or reset a hammer driver. 
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Emitter 
Unverified Carriage Emitter 

[i/OIF../'>-...::.::::.:...:.:~~:.:.:.::.:...._~~~-t-~~---f l~AA,.-~--,~----------t-l1._J--1 
- - r-L..:.. FL ~ A 
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Emitter : I 
Gener- 1 : f; 
ate Ctr I'" 

1--

2 

~_._~J~10~RJ__J---r----------------, 
FP612 * 
FP702 3 

I • FP612 * 
[___J FP702 

r--
FP613 
FP703 * 

Carr Clutch 

Carriage 
Moving 

--------------1.-------- l--+--~--41r----+--i 
FL 

Carriage~ f: 
Moving~ 

Ctr 8 5 ms 
t- lii'fl---~ 

9 
1-- l2ms 
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t-~ 
T,2,3 

1,2,3 

T,2,3 A 

Latch Reset 

6 

VChecking for noise on 
carriage emitter line 

7 

Reset Corr Ck 

jA 

-
Start Rst, Sys Ck Reset 

A 10 t--

7; ' Start Res + ~s Res or PO R }JR 

\ 
Carriage t-

Oscillator ~ 
Ctr 3 ,.._., 

4 ,.._., 

:=JOR 

FP613 * 
FP703 

POR 

f-
12 
f-LJ:l 13 =o1---r----il 'i4 

----"""------l OR Ji------.0 FP613 

FP703 * 

\ :,ight carriage sync check is 
~e•eloped •he ~me o• the leH. 

R Corr Sync Check o__ 

[s-_/,__ __ _ 
Diag 4-010 

5 ,.._., 
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t-1 
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t-i 

'---1---------1-------1--------------------------------t----===-----ij A 

~ 
L Carr Sync Check b 
!Missed an emitter pulse during 

any carriage operation. 

FP601 

r-- From left line counter. 

L Carr Line Bit 6 
L Corr Line Bit 7 

8 

~r 
10 
t-1 
11 
t-
12 Osc T 49.92 us 

{not) Pwrd Verified Left Carr Em A 

{not) Left Carr Clutch 
Line 1 

.--._______, 
FP623 

1-ino!l_ Tie Down C2 
L Carr Line Bit 1 
L Carr Line Bit 2 
L Carr Line Bit 3 
L Carr Line Bit 4 
L Carr Line Bit 5 

Space Ck 

FF 

1 

FP625 

Line one was passed twice during 
one carriage operation, indicating 

Carriage Runaway 

FF 

2 

\ Right Carriage space check is 
~developed the sa~e as the left. 

FL 

FP342 

L.--J__,.-A----. carriage runaway condition 

_L...;.e_ft--"C...:.a_rr_C...;._lu:...t_c_h ___ -t__--.JJ (not) L Carr Clutch --1. J OR 

-~:..::..:...;.:.;.."--"-"":...:c.:-'--~-----1--A--1J---~~~----i--.....1 

R Carr ~ace Ck 

L Carr Space Ck 
J OR J ~-R~e~se~t~C_a_rr_C_k~~~~----~]=A-:w FL 

Start Res +Sys Res or POR PR 
Checkir::g_ L ~ace \_ FP625 

More than one emitter pulse 
FP342 

per carriage line. 

Diagram 2-140. Carriage Sync Check and Carriage Space Check 

8 

CARRIAGE SYNC CHECK 

Checks to ensure that there is an: 

1. Emitter pulse coming between 5 and 
12 ms after pick of carriage clutch, 

2. Excess of 12 ms between emitter pulses 
on multi-space, skip, or restore operation. 

Verified Carr Em 

Carr Space Ck TP 

9 

G 

Diag 5-215 

A 

Diag 4-210 
5-215 

D 

Diog 4-040 

J~ J N~-----
l (corr sync or space ck) 

Carr Sync Ck TP 

5203 Printer Att::ichment for System/3 

B 

Diag 2-110 

Diag 4-040 

DM 2-140 



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

A 

B 

c 

D 

E 

2 3 4 v 5 6 7 8 v 9 

Ready Ready EJ W G >-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-'-~~~~~~~~-i Exit ~~~--+~~~~~~~~~~ 
Diag 4-01. 0 Ready 

1/0 IF 
lntf End of Forms 

Printer 

8 lntf Corr.man Interlock 

Diog 4-010 

'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. 

End of Forms 

'INTF COMMON INTERLOCI~' LINE 

This line hos down level when either the forms chute is in the 
load position (pivoted up) or the rear unit is open (tilted back). 
A common-interlod·. condition couccc the 5203 to lose its ready 
stale, whereupon the CPU sends th<.: 'intf drop ·•60V' signal. 
'lntf drop •60V' causes the chain rcla/ to be de-energized. -

lntf (orr.rrH:,n lntcrlod 

WPlll 

5203 

Forms 
WPlll 

5203 

Interlock 

'//Pl 11 

5?03 

2-150 



2 3 4 5 ,, 6 7 8 9 

A 

320 ns 

388.9 us 1111 I ~275-325 us"'i 
243.0 us (/Vod 3) i 

142 143 144 145 2 3 
4-080 Chain Em SS 

4-080 Home Gate SS MM.t . .Jas:;w;g.;:: ... 3 §"' i e 

I I 
4-080 Home Latch 

B 
4-080 Reset CC 

4-080 PSS 1 • ~ wr@a-- ..... ., ... , && 1¥ PSS 1 
I 

,g at·~-- :r:·, PSS 1 L W&Jf§'#@\ 

4-080 PSS 2 PSS 2 p * ·=· 
4-080 PSS 3 -§#rB 

I 
i- &ibH-%f'~P·f·9·¥'4 ·t?- 1-r 1¥?swe1 F $! §M PSS 3 

4-080 Block CC Shift 

4-080 CC Shift 

~ 
(: 2-120 CC 47, PSS 3 

I 
2-120 Chain Sync Check 

.... - .... 

I 
I 

UCS Ch Set 
I 
I 

2-120 CC 119, PSS 3 

2-120 CC 119 Check Count 

I 
2-120 Chain Sync Check .-- .... 

D 

E 

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 

2 3 

A 

Com Position 

B 
Sys Power On 

4-205 Error Reset 

4-205 Device Ready 

4-205 Hommer Shift Clutch 

4-205 Iner Restore 

4-205 Power On Busy 

4-085 Print Start SS 

c 4-205 Hmr Bar Right 

4-205 End of Restore 

2-130 Iner Failure Clock 

2-130 

"1} 2-130 FF 2 Iner Fail Ck Ctr 

2-130 FF 3 
Mod 1or2 

Ml 
Com Position 

D 

4-085 Print Start SS 

4-085 1st Prt Start in Dwell 

4-090 Scan 41 Thru 56 

2-120 Iner Slip Ck 

E 

4 5 6 7 8 

M2 M3 M4 M3 M2 Ml __ / '-- __ / , ____ / 

M* es .. ,. _ _,. MA&Mb .+&+?ii'# §ti*#·*±~=-

• • • .. 
I "" .. .,_ _____ 224 ms 

• 140 ms (Mod 3) 
.. , 
• 

lncrementer Slip Check 
M2 M3 M4 

,r-57.7ms__,. 

'------'-----f4--73 ms----+t .. 
20ms~ 

,---.,. 

'Iner Slip Ck' if Print 
Start Pulses came at 
frequency I ess than 
65.4 ms 

Ph f?f& .;- fth#@W t; ¥'%&&-i 

• • • • • • 

r;--------lncr Failure Check 

Increment Slip Check 

Ml M2 M4 

Cam Position 

M3 

,1i.•r----11111'o-+-1-3. 57 ms 

4-085 

4-085 

4-091 

2-120 

Print Start SS 

1st Prt Start in Dwell 

Scan 34 Thru 86 

Iner Slip Ck 

This line is actually 
scan 34 thru 58 in 
non-UCS mode 

'--­'----
'4-47ms~ ---20ms~ 

'Iner Slip Ck' if 
Print Start Pulses 
come at frequency 
less than 42. 3 ms 

• 

I 
·I 

I 

2-170 

9 



2 3 

A 

Com Position 

4-085 Print Start SS 

8 
4-085 Hmr Bar Right (switch) 

4-085 Hmr Bar Right FL 

4-085 FF 7 

4-085 FF l 

4-085 FF 2 

4-085 FF 3 

4-085 FF 4 

4-085 FF 5 

4-085 FF 6 

4-085 FF 8 

4-085 Start Printing, 1-R, CL 8 

4-085 FF 9 

4-085 l st Pr! Start In Dwell 

4-085 100 LPM ls! Pr! St or 2nd 

4-085 Ml 

D 
4-085 M2 

4-085 M3 

4-085 M4 

4-090 Scan 45 

4-085 Gate Iner Sync Ck 

4-085 Iner Sync Ck 

E 

Diagram 2-180. I 00 LPM M Position Counter Timing Chart 

4 5 

M4 M3 M2 

~ / 
/ 

- - -
"'' ·% 

f§Xl.£§&&f · f f4 'x¢ ·i· {' 

.q~ .. $} 

ll!El·f ! 

r- -------
Iner S nc Ck 

Last M Pos of Line - - -- - -
& 4 · ;; 9 ii' =- 3 4M ·fE'¥hrW< Pt ;::: 

Note l 

Note 2 

Set if 'Hmr Bar Rt' closes in 
other than M 1 

Set if 'Hrnr Bar Rt' does not 
close before M4 scan 45 

Note 3 Set if 'Hrnr Bar Rt' does not 

open between M2 s~an 45 

6 7 8 9 

Ml M4 M3 

/ 
~-/-- - -

fMt 9¥9 -fr SMM* · M 9§ Mf£M{ ti· ¥E£ 8 ##Mt FHP 

&#M=i¢ :0 # 4¥' -;e:~;; :;•tJr::%irP4 &·&Rd M#fif ifj*" 

·&fr·· - :e 4 :·: ; !¥6f,M aw~ · W*M* 

i"'- : : :· : +se :::z ·' ·{- - I ¥ e .. :a::a WWPPU J:W 

}:1 ,{ ~i :;:-: ;; ( ; ; ;: ii- TM¥ :a 
r-------

lncr S nc Ck 

Last M Pos of L·ne Mf&$£ ,g.g fJ . ·~ .g§; ... ,. .. - -- -

r---- ... 
•Note 3 

5203 Printer Att3chrnent fur System/3 OM 2-180 



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

2 3 4 5 6 7 

A 

I 
298 ms 

i.4----------197 ms (Mod 3) ~1 

M3 M4 M3 M2 Ml M2 M3 

/ " " / 
Cam Position , _____ / 

- ,. - - -B 
4-085 Print Start SS -- --4-085 Hmr Bar Right (switch) 

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 FF 5 

4-085 FF 6 

4-085 FF 8 

4-085 Start Printing, 1-R, CL 8 

4-085 FF 9 Lost M Pos Lost M Pos of Line 

4-085 l st Prt Start In Dwell - - - - - - -
4-085 100 LPM 1st Prt St or 2nd - -4-085 Ml 

D 
4-085 M2 

4-085 M3 

4-085 M4 

4-090 Scan 45 

4-085 Gate Iner Sync Ck 

4-085 Iner Sync Check -~~-~-----;.~N~-o=t~;-_i_-_-_-_-_-_-_-_-____________ ~~:"N~;~t~e-_2~---------------------------·~~~No~;3-------

Note 1 Set if 'Hmr Bar Rt' does not 
close before M4 scan 45 

Note 2 Set if 'Hm r Bar Rt' does not 

( open before M2 sea" 45 

Note 3 Set if 'Hmr Bar Rt' closes in 

other than M3 

2-185 

8 9 

M4 M3 

, ____ / 
- - -

"------Iner S nc Ck 

- --



------2------------3-----------4------.-------5-------------6-------------7-------------8--------------9------

A 

B 

2-130 Any Hammer On 

4-070 Print Time 

4-080 PSS2 

2-130 Any Hammer On Check 

4-070 PC3 

c 

D 

E 

Diagraryi 2-190. Any Hammer On Check Timing Chart 

'Any Hammer On Check; can be set by: 

• Any Hammer On, 
PSS2, 
(not) Print Time 

l;----

• (not) Any Hammer On, , 
(not) Print Time, 

PC3 

I 
1 
+ 

5203 Printer Attachment for Svstern/3 DM 2-190 



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

.--------2-------------3-----------4-------------5------------- 6 ----------- 7 ------------- 8 -------------9------

Single Line Space 

A 
2-140 Carriage Clutch 

2-140 Carriage Moving 

2-140 Carriage Emitter 
Noise~ 

2-140 Accept Emitter 
f-5ms-f 

2-140 Verify Emitter 

2-140 Emitter Unverified 

2-140 Carriage Space Check 

B 

c 

Carriage Runaway 

5-215 Carriage Clutch 

2-140 Line One 

2-140 FF 1 
--) 

D 
2-140 FF 2 

2-140 Carriage Space Check 

E 

Carriage Space Check 

. l 
12 ms settle ·I I 

_c----=i_ 

-J--5 ms--i r------

,.------

/. 
·carriage Space Check' occurs if 
more than one true emitter pulse 
is encountered on a single space 
operation after drop of carriage 
clutch 

L.. 
\ 
) 

\1 
I 

'Carriage Space Cheek' occurs if 
'Line One' is passed more than 
once on carriage operation 

5-215 

5-215 

2-140 

2-140 

2-140 

2-140 

2-140 

2-140 

5-215 

5-215 

2-140 

2-140 

2-140 

2-140 

2-140 

2-140 

Single Space Operation 

Space Stop 

Carriage Clutch 

Carriage Moving 

Carriage Emitter 
No is~ 

l-5ms-f 

Accept Emitter 

Verify Emitter 

Reset On 
Trigger 14 i:;_.·.·.·.·.·.·.·.·.-:-:·:· ...................... 

carriage Sync Check 

Double Space Operation 

Space Stop 

Carriage Clutch 

Carriage Moving 

Carriage Sync Check 

~ 
L J: 12 ms I 1 

_True Emitter 

J 
'-- ---
...----

/ 
'Carriage Sync Check' occurs if 
a true emitter pulse does not 
come within 12 ms from pick 
of clutch 

Carriage Emitter 
Noise .......-- True Emitter 

Accept Emitter 

Reset On 
Trigger 14 

carriage Sync Check 

'Carriage Sync Check' occurs if: 

• First true emitter pulse does 
not come with in 12 ms from 
pick of clutch 

• Second true emitter pulse 
cfoes not come within 12 ms 
of first 

L---

,----

:v -· 

~ 
I \ j 

t 
i -



2 3 4 5 6 7 8 9 

I 

A 

..... I 
L ~ 

I 4 Bit 

] 
Shift Reg 

~ ~ DBI €)-
DBI 
~ -= .... Adder t+- ..__ Seen I++- PSS Chain 

Asmb Cntr Cntr I Emitter 
..... ~ _! ~ 

...,.,.. + 4 

~ ~ 1 ' ~ f" - - --,.,- J PG 1--. 

SNS Bit LP DAR LPIAR 7 Bit 

Assembler Update Update Shift Reg L.. r· 
~ ) - CHAIN 

J 4 • • I ~ 
r 

........ f' J~ho 
,· ~>:~} 

Channel In 
. :,:··· . ·'· t -- ."""" ....-

L.. -Pul- 'Hammers . 

Character Counter ... 
~' Hammer [\' It, x 

Status & ..._ -- ·.·.· >. 
~ lL.rA+ Matrix 

Checks ..... M-Pcs - - Decode I+- ~f> "{ ~~ • l 

~: " 

Data _.[ 1 J- .... Hmr Hmr I x Register 2 Addr r---+ Addr 1;::·x .. 
DBO ..... .... r-~ 

~ ~-
....... ,,. 

Reg Decode y I 
DBO <...,._ 

. 

I 
Reg I 

,' .... F ..... ~Jo I 

B 

Data 
Data/ 

,, 
Register 1 Print I .·'·:..: 

~·········· Compare No Date L...-.- 5203 
Hmr ,, 

< r 

J 
L...-.--- Check .. JIRlNTER r: [SR ~ 

:.:::.;· 

..••..• y51htt~ l ..... 
A 

egen) • •±2£ ......... · 
..... , >>· 

Cycle .. Hmr 
l + J/> r·· 

-111111... Parity _ _.. Steel Control 
--.. IP( · .• ; ..... Check 

--. Clock __... 
and ; .,.. 

• _. Controls 

l;ir Channel Out 

.......... · 
. 

>>it ;•;-;· +· _Iner 
M-Pos i.... Cam 

Cntr .... 
,~;J.i . I Emitter 

....... Addr - f > ···< 

........... Decode 
.... • i ;'.·'. \;.r·>> .... 

Manual I 
-.... . 
•/•·:.. .. Iner !+----41 Carr I ;; .· ....... ,y Clutch 

c 

Controls . >• t>••• ···,.··./ 
]_ ....... ········.······.··· t> 

I 
/ 

<·•· ;}\ •-·· 

D 

__. Cerri age I t/•/J;: (:orricge ~ t -- Controls I / ~ Clutch .... Q ... I •·•· ..,.... Reg 
-. 

................... 

..... 
Compare Compare Compare 

·::-;-' ... Space Skip Restore 

• 1 l .. 
:r·i --- .... . 

~;I ~T 

• ,~ 
I>· 

L\ It Space Carriage Space Line Carriage IF ..---
T Counter Skip Register Counter Length hi ... Interface 

............ Control Logic 
.4 ~ I ~ I~ ~ ~ I 1 ~ ~,i I··· 

-~ . 
--' Ir _ _._ , IT _l 

I IT l IT I I ·.,L:b:,'; ,,,., ..... 

E 

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



Diagram 3-200. Channel Controls and Printer Data Flow 3-200 

2 3 4 5 6 7 8 9 

-- ' ., 

1 I 5203 Printer Attachment 5203 
'54t0 T Printer 

A 

B 

c 

D 

E 

CPU l 
.------, 

I f 

I _l . 

~ _., Iner ClutcJ J '"" J ~ 
Scan Scan Counter 

I 
~ Counter Decade 

... 
Controls J T l Clutch 

Cyc 4~ 

I 6 Steal -""" 
Cycle 

~ --... ... Steal 
... 

' 

l 
Ctr Contra ls • • ... .___ ....____ • I -- r+1 PSS r---. t_ ~ 

Counter 

j 
, 

l ~ 
Chain 

~ B Reg I- ,.... A Riis Emitter 
...._ 

I 
--M 

I 
r--1 c Position 

1 ~ 

1 
Counter 

Iner 
Com 

··,' 
r----i ..--- ~ 

I 

Emitter 

I-' ALU M Pas and 
Mofn 

....-
PSS Decode -

Storage 
SOR 14- 1 

kt- < jl Doto .... DBO _... 
111!11.. ..... Hommer • DBO Reg HAR Address .. 

Reg Reg I I ,... ..... 2 
~ ~ 

r P""" Decade 

l LSR LSR .... I; l Hi lo -- J 

~~ I 
._____ I--- I Hommer - J _ .. 

I 
r---- c Check LSR 

'i ~ i.,. Hammer ~ (Regen) Hmr 
.... Drivers 

i--..... Doto 
~ 0 

Hammer 
Clock l. .... 

Ll 
... ,....- Reg Controls I& Controls 1 -- -- ·--- --- -- __, !-

-. .____ 

------
r-- Ii l I 

Carr 
Clutch 

I I L~ 
~ 

CCC ..... Q ... _... Printer Binary Counter --
Reg 

Q Byte 
Controls -,. .... ,... --r Decode ~:1_ 

I ~ ~ 
I 

_. 
~ Shift MCC 7 Bit 

I c Shift Register 

I 
...._____. 

1~ II - ,..... 
r----i 

" ... 
I 

..... ,... 
MCC4 Bit h l Status .... _.,, 

Adder y --... 
Reg Shift Reg 

SNS ..... DBI • J 

I 
..__ Bit ,... Assembler 

Carriage 
Assembler 

~, ... Controls h L _J ,,,. See Diag Chain Character Counter 

3-300 

----

..... DBI k 



2 3 4 5 6 7 8 9 

5203 5203 

PRINTER ATTACHMENT PRINTER 

From DBO Reg 
SIO Carriage Instruction 

.............................. ! 
x ____, Carrlc>9_e Emitter 

Carriage 
~ceO...e_ : Carri~e Clutch ~· ., Space ... ~A Carriage~ x___, Carriage 

Skip ) 
., Space 

J 
Controls 

rt.Pick Carr Cl~ Skl.£..0..E. ..... Compare 
,_ t Register Step-+ ~ Space ,,, 

I 
Printer 

Ctr rl 

B 

-
I 

~;ceKey 
_l estor. Koy 

End of Carr 0...£ T 

Manual 
L_ ---------

Space 

~set 
Emitter 

Generate ....-
Ctr 

..... d Moo"•'}-J Carriage 

..... Restore Moving 
Carriage Skip ~ Reset Ctr 

----•x I Load 1/0 

__ su~ J Forms lL.. Restore Reset Jitr.. Compare • Line _... ., .....-

Length 1 
~ Compare 

Register -... 
_) 

VV~ifiod Co .. ioge Emi,;., ,.. 
....------, 

SIO 'ie_ace Instruction Space r To DBI Auemblo• 

......... ____ ...................... x 

Op 

....___.... 

SNS Instruction f 
D .------, 

Carriage ... SIO Sk iE_ Instruction Skip 

Step~ Op 

Line 
L------1 

Counter 

l .-. ...... - -

E 

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



B 

c 

D 

E 

2 3 

CPU Oscillator 

>-~~~~-'~n~h~M_o_n~u_c_l_K_e_,_~~~~~--1~J 1--~~--

Diog 4-020 

PRINTER STOP KEY 

Pressing the stop key indicates to the system that the operator 
wonts to slop the 5203. The 5203 stops at the completion of 
the print operation currently in progress. Operation of the 
stop key places the printer in the not ready condition; this is 

o '"0";,omeo< f0< ooy mooool "''"~ 

Printer Sta Ke 

End of Forms 

(not) Printer Start Ke 

POR 

Start Printin 1-R CL 8 EOF Gate 

FL 

Left L ;,,e l 

POR 
Right Line l 

510 • Ptr DA 

Diag 4-020 

Diagram 4-010. Ready Controls 

4 5 

PRINTER START KEY 

Pressing the start key indicates to the system that the 5203 is prepared 
for operation; the system responds by turning on the printer ready I ight. 
The start key is not effective when a printer interlock condition exists, 
that is, interlock light on. 

Printer Start Ke 
Start (not) lnh Manual Key 

FP306 

not) Chan l Oscillator 

6 7 

Print operations cannot be executed unless the 5203 is in the ready 
condition. 'Nhen the end of forms indicator comes on during printing, 
the start key acquires on additional function: one line con be printed 
For each start key operation. 

Osei 1 lotor 

t'-J Start Ke 

A FF 

l'J 
A 

FP306 

Ch.eek Error 

Common Interlock Interlock 

S s Res • S s Ck Res 

FP306 

Start Reset 

(not) 1-0 C cle 

1-Q C cle 510 Ptr DA Not Read -
Clock 6 A 

FL 

POR 
S s Res • S s Ck Res 0 

(not) Ptr Check 
FP306 

Not Read 

8 9 

Osc T 160 ns 

Diog -100 
4-220 

not) Osc T 160 ns 

Dicg 4-105 

(Nod 3) 4-106 

G 

Diag 2-150 

Read Read 
FL 

Diog 4-020 

Not Reedy 
A 

FP306 
Diog 5-225 

Common Interlock 
H 

Diog 2-150 

Common Interlock 
D 

Diog 4-030 

No Ck Chan l 1/0 Attention 

CPU Diag 4-100 

Diog 4-100 

5203 Printer Attachment for Systcm/.3 OM -+-010 



Di:if!rJm 4-015. DBO Register and Data Register 

A 

B 

c 

D 

E 

2 3 

DAT A BUS OUT REGISTER 

• The dota bus out (DBO) register hos nine f!ip latches. 

• The I etches remain set if there is a parity error, so the CE can 
observe the contents of tf,,e register. 

• AH print data from the CPU enters the attachment through the 
data bus out register setting the appropriate flip latches. 

• Data from the data bus out register loads the data register, 
carriage space-skip register, carriage forms length register, 

Q '"';""" ood •ho h=m•\' , .. ;,..,. 

DBO 
R~g_ister 

FL 
0 

1-- --, 
FL 

1 
1-- _......, 

FL 
2 

f- --1 
FL 

3 

~912Xlllll !-- - . . 9E 
~x· FL 

I ~ CPU Diog 4-1 OD 4 ··~ 

t-- -- ~I B"it PC ~ 
FL i~ i 5 

@ 

t-- -- ~ Bits 
FL P-4-7 

6 
~ 

t-- -~ 
FL 

7 

!-- --FL 
p 

~~2 FP321• ~P324 

Diag 4-075 

Parity Erro1 

' Parity error holds DBO reg. 
If no parity error output of 
DBO follows input. 

A 
Load Data Re9 1 

Diag 4-075 

4 

Data 
Reaister 2 0 0 

FL 
0 

t-- --
FL 

1 

I-- --
FL 

2 
(doto reg bits 0-5) 

r---
FL 

3 

'-- - - ·-·''·· 8 W·'f· '# §¥¥ 
FL 

e-~~ DATA REGISTERS l AND 2 
FL 

5 • The data registers sample 
the DBO register to store 

r-- - 5 

FL ..____ and decode cycle steal 

6 data. 

r--- • The data registers have a 
FL total of eleven flip latches 

7 (eight for storing o data 
7 character and three for de-

+ FP322 
ood;og). / 

Data 
Reaister l 

~ Data Reg Bit P 

FL 
p (not) Data Reg Bit P 

1--- Print Com_e_ore 

•x(' 
FL 

Decode Compare _0ot) Print Com_E?re 

t-- - r"o Doto 

No FL 

Dato Doto 

+ FP323 

Load Doto Reg l 

C'l 23 Ptr DA Decode 
A 

( N code 1:i Q reoister) 
•. 

4-015 

s 6 7 8 9 

(cycle steal request granted) (DBO bit 5) 
J 

Diag 4-070 

(DBO bits 1-7) 
M 

Diog 4-210 

4-215 

(to the hemmer address register) (doto reg bits 0-5) 
L 

(doto reg bits 0-7) 
Diog 4-110 

(to the DBI assm) @ t4 # ·, ' 9•p. Hi· ·# ·) t :zg. #¥+¥,·· ± ,, + ·- ; ; .&ff N•f ! 

* 
.. ., 

Diog 4-055 
4-060 

Doto Reg Bit P 
A 

Diog 4-050 

(not) Data Reg Bit P 

~ 
Diag 4-070 

Print Com_m:rre_ B 

Diog 4-055 
4-075 

(not) Print Compere CD 
J Diog 4-065 

- No Data c 
Diog 4-065 

Doto 
K 

Diog 4-075 

(to the 0 reg device address FL) Ptr DA Decode D 

Diog 4-020 

(I J code to 0 re')is1er) 

-· ... F 

Diag 4-020 



2 3 4 5 6 7 8 9 

Ptr E-8 SNS C_z_ Ptr E-B SNS C....r:_ 
Q Q REGISTER SNS ln~IL 

1 • Consists of a six-position 0 register, a four- Clock l Thru Clock 3 Diog 4-050 

position status register, and a Q b)lte decode. EB-1 OR EB-2 Cy_ A 510 • Ptr DA SIO • Ptr DA R 
• The ,; x-position 0 register samples the DBO 

Diog 4-010 register to determine the contents of the Q .----_ 

A 
byte of the instruction. 

SIO Instr 
1-0 CJ__No-0...e._ 1-Q Cy No-Op s 

• The four-posit ion status register records whether 
Diag 4-035 

or not \ l) the I eft carriage is busy, (2) the A Diagram 5-215 shows carriage 
right carriage is busy, (3) the print buffer is ~pem•;oo< o~moo >o bMh 
busy, and (4) the printer is ready at the time the 

~ 

eft and right. 
0 rt:gister is loaded. 

Fl Select left Carr 
• The Q byte decode decodes the outputs of the 

~ 
A 

Q ,.,; .. ., ood >ho •o•o• "9;,..,~ Oiag 4-210 
1-Q C_y_cle J A l 5-215 v-- Check Error Check Error J Select Rl.g_ht Carr 

A 

Diog 4-210 
Diag 4-025 ~ 5-215 

D 
Ptr DA Decode Q R~ster D~ SIO ~ace Command 

B 

~ FL 
Diog 4-015 DA See chapter five for specific Diog 4-210 

5-215 
F DBO Bit 4 ..-- ·~ 

instructions Q byte decode SIO Ski..Q_ Command c 
~ FL / Diag 4-015 4 Q Byte 

Diog 4-210 

DBO Bit 5 Decode 
5-215 

~ FL 
Select left Corr Print 

D 
5 L5 Select R!..9_ht Carr 

SIO Space Command Diog 4-065 
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Diagram 4-025. SNS Bit Assembler Check Bit 1 
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SENSE BIT ASSEMBLER 

• The SNS bit assembler contains the status of the printer 
I attachment logic. 

• The SNS bits are placed in the DBI assembler and sent 
to the CPU on E-B cycles. 
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Diagram 4-035. SNS Bit Assembler-Gating 4-035 
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Diagram 4-045. SNS Bit Assembler Bits 4-7 4-045 

2 3 4 5 6 7 8 9 

A E c. E. SNS Bit Latched T. P. ----
A 

Dicg 4-025 J DBI SNS Bit 4 A 

J OR 

K 
Print Time Diag 4-06 

FP346 
0 

Diag 4-070 A 

F 
PC2 Latch 

Dicg 4-:035 
A 

J Si'-iS • N Code 2 • E-Bl • CL 1 -
Die 4-035 A 

J OR 
DBI SNS Bit 5 

G 
PC3 Latch B 

~ 

Diag 4-
Diag 4-035 FP346 

B 
060 

A 
Sense Bit Unu~ed 

1---

A OR 
48 Ch Set 

}--

A 

F Hammer Echo Ck Latch T P 

Diag 2-130, 4-025 

K SNS• N Code 3 • E-B2 •CL 1 
~ 

,_____, 

Dia 4-035 A J J OR 
DBI SNS Bit 6 

H 
Hammer Set Latch c 

~ 

Diag 4-0 
Diag 4-035 FP346 

c 60 

Any Hammer On Ck Latch T. P. 
A 

D ,___ 
Diag 2-130,4-025 

A OR 

A 
UPC 

l---

Diag 5-095 A 
Ml 

c 
Diag 4-085 

c SNS • N Code 2 • E-B2 • CL 1 

Diag 4-035 A 
Hmr Bar Right 

l--- OR j OR 
DBI SNS Bit 7 

D 
A 

D 

A 
No - O....e_ 

FP346 
Diag 4-0 60 

Diag 4-035 
A 

D 
Home Latch .____, 

Diag 4-080 
A c. E. SNS Bit 

FP346 

B 
SNS • N Code 3 • E-Bl •CL l 

E Diag 4-035 



A 

B 

c 

2 3 4 s 6 

~~~~~---------------------------~---~---~~~~-~~~~~~-~~~~~--ir-~, 
~a~te;:__~~~~---~----------~---~~---~~---~~---~~---~~-~~~~~~~---1 
Diag 4-C75 ....-------... _ ___, 

: :· )-b~') PCen Bits 0-1 

Oi~9 4-055 

: :~· ''at' P Gen Bits 2-3 ; tl __ ,..;;..__;:_..;;...;;. ________ __, 

···-· Diag c+ j;)5 

A 
( .. er) P Gen Bits 4-5 

Diag 4-060 

not) P Gen Bits 6-7 

Diag 4-060 

~Do•o ,., s;, p 

Diog 4-015 

D PC2 •CL l 

Diog 4-075 

Ciock 8 

OE 

P Bit 

A FL r------1._--

FP353 

7 8 9 

i----~-~-C_ha_n_l_D_a_to_Bu_s_l_n_P_;-11-0-1-F~ 

FP353 
CPU Diog 4-100 

1---------------------~---~----41.._---~----~----~----~------------+---~~~------C_lo_c_k_P_h_O.::.,;.,cn~D~B~l---i A 

rx.t) SNS N Code 1 • E-Bl 

Diag 4-020 

Clock 1 + 3 + 5 

Q Ptr E - B S ~~ S C c 

D Diag 4-020 

~ 
Ptr 1/0 C c 

Diog 4-070 

D LPDAR Iner Gate 

Diag 4-070 

M SNS LPDAR Iner 

E =··c=- ~-

Diagram 4-050. DBI Assembler P Bit Generator-Gating 

Gate DBI No. 2 

Gate DBI No. l 

LPDAR Iner Gate. 

Diog 4-055 
4:..060 

B 

Diag 4-060 

c 
Diag 4-055 

D 

Diag 4-055 
4-060 

5103 Printer Att;ichment for System/3 DM 4-050 



D1a~1a111 ·1-055. DBI Assembler Bits 0-3 
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DATA BUS IN ASSEMBLER 

• The data bus in (DBI) assembler consists of eight latches. 
These latches are encoded to combine the data SNS bits 
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Diagram 4-070. Cy~le Steal Counter 5203 Printer Attachment for Systern/3 DM 4-070 
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Diagram 4-080. PSS Counter and Decode 5203 Printer Att:ichment for System/3 DM 4-080 



Diagram 4-085. M Position Counter and Decode 
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LJ1agram 4-U90. Scan Counter and Decode-Models I and 2 
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Diagram 4-091. Scan Counter and Decode-Model 3 5203 Printer Attachment for System/3 OM 4-091 



Diagram 4-095. C'hain Character Counter 4-095 
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• The hammer clock furnishes timing pulses to fire the 
eleven hammer that are optioned during a subscan. 

• The hammer clock is preloaded in a manner that com­
pensates for the variable-length mechanical delay in 
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Diagram 4-100. Hammer Clock and Controls 5203 Printer Attachment for System/3 DM 4-100 



Diagram 4· l 05. Hammer C onuois- .Models I and 2 
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Diog 4-110 

0 Hommer On 

Diog 4-110 

1/0 IF Chon 1 Check Reset 

CPU Diag 4-100 

(not) Osc T 160 ns 

Diog 4-010 

3 

N 

4 5 6 

12 

FP333 

OR 

A 

N A FF 
N A FF 

A N 1...-..11.. __ _. 

FP333 
A N L--.._ _ ___, 

FP333 

7 8 9 

Som le Echo Check 

4-105 

Diog 4-110 
4-120 

Diog 4-030 

Diog 4-090 
4-115 
4-120 
4-300 

,__ __ __, N t---"-"=o'-"t "-H=o;.;..;m--'m=er;...;...Se"""t_C""'o"'"n_tr-"o..;...I..... H 

Oiao 4-100 

~-----------------H_a_m_m_e_r_R_e_se_t __ ........ ~ 

Printer 

Hommer Set 

Diag 5-095 

D--------'-'H=om~m..;...e~r--'S~e~t------1 G 

Diog 4-035 

1/0 IF 
Printer 

Check Res Pulse 
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lrA Hornrn"' Clock 4 

I !;;'..,. ,00 
OR 

A 
A FF 

a.-~ -N---N Hammer Clock Advance 

Diag 4-100 

FP822 Hrnr CL 2 

Chain Em SS W-0 Home A 
E 

Diag 4-080 HAR Prelo<Jd 

HAR Clock 
A 

Hmr CL 3 

e E 
(not) Hmr Set Ctrl Gate 

Diag 4-100 0 Not Hammf~r Clock Advance 

Diag 4-100 

Feature Inhibit Echo Scan 
F A 

Hmr CL 2 
Diag4-110 

Hammer On 
H 

Diag 4-110 

lnHibit Echo Scan 
A 

Diag 4-125 

D 

Hmr CL 2 

CPU Diag 4-100 

E 

F 
(not) OSC T 160 Ns 

Diag 4-010 

Diagram 4-106. Hammer Controls--::\fodel 3 
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FP821 
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A 
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FF N 
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A N.....__..._ __ _,, 

FP824 FP824 

A 

Hammer Clock Control 
A 

Diag 4-110 
4-120 

HAR CL Hmr CL 2 

Set Time 

Hammer Reset 

Hammer Set Control 

N 

Diag 4-120 

Diag 4-111 

D 

Oiag 4-111 

Printer 

c 
Diag 4-091 

4-115 

4-120 
4-300 

(not) Hammer Set Control 

Hammer Set 

Hammer Set 

LSR Cell On 

Sample Echo Check 

Check Res Puise 

H 

Diag 4-100 

E 

Diag 5-095 

G 

Diag 4-035 

Printer 

G 

Diag 4-300 

B 

Diag 4-030 

5203 Printer Attachment for System/3 DM +106 



Diagram 4-110. Hammer Address Register 

A 

2 3 4 5 

For Mod 3, latch is 

M 
>-J.-"n.:.:.o;..;.t_) -=L=-os:.:.t--'F-'e"'o:.:..tu=.:r-=e-'A--'d=-d::r-=ec:.:ss,___ _____________________________________ L~o-st_F•ero_t_u_re_,Address named 'Lost 3 Hammers' 

]A 
Diog 4-115 

Chain Em 'ss W-0 Home 

The 'force grp end' lotcW is reset at the beginning. 
of the next subscan with 'chain em ss w-o home'. 
The 'feature inhibit scan' latch is turned off with 
'first 12 prt positions' ANDed with 'hammer clock 
I', 'hammer clock control', and 'HAR clock' 

HAR Reset 

----+-,t----~ 

FL 

Frns 
F P824 (Mod 3) 

..._ Force PC Group End 

t;:8 FL 

6 

OR 

~ Diag 4-080 FP335 
F P825 I Mod 3) Feature Inhibit Scan 

B 

c 

D 

E 

LJA FL 

Hammer Clack 3 B FP335 
Diog 4-100 F P825 (Mod J) 

F 
HAR Clock 

A 

Diag 4-100 ~ HAR Reset 
,u~---+---------, 

Hommer Clock Control 

Diag 4-105 :J....-----.l 
J 

~4---106~(-M_a_d_3_)~~~~~~~~~~~--+~~~-f-~~~~~-+-~~-4---0-R.....JJi--e-~~~~-t--t-~~~~~~~-+----~~~~~~~-+--~~~--'L=o=ad"'""'H~A~R___. 
,- HAR Prelood 

Diag 4-075 

c Hommer Clock I 

Diog 4-100 

H 
Hommer Fire Bfr 

Diag 4-075 

(data reg bits 0-5) 
L 

Diog 4-015 \ 
From Dato Reg 2 

Hammer On A 
D 
D 

Hommer Off 
R 
E L .___. 

First 12 Prt Positio:J A 1---------+-----F-P-3-35 ___ __.. • s 
s 

FP81 l (Mod 3) 
D 

Hommer Address Reg 

J A FL 

E 
c 
0 0 

Doto Re_g_ Bit 0 

Doto R!!9_ Bit l D 
E ~ 
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FL 

I 

]A -FL 
2 

Data R!!9_8it 2 

- --Doto Reg Bit 3 
jA FL 

3 

jA 

_ _, 
FL 

4 

'-'-D_o_t_o_R_e~g_B_i_t_5 ______ ~__,----+----r-.r·-FT1 

J~ 5 

HAMMER ADDRESS REGISTER 

• The hammer address register consists of six 
flip latches which store the address of the 
hammer to be fired 

• 

• 

The hammer address is decoded into the 
corresponding X and Y address lines 

The addressed X and Y lines select the 
hemmer latch in the printer and the 
hammer check LSR in the attachment 

FPBl I (Mod 3J 
FP334 rFP334 

For Mod 3 Address 
Decode, refer to 4- 11 l 

4-110 

7 8 9 

Force PC Gro11: End 

Diag 4-065 
(no!l Force PC Gro'-1:!._ End D 

Diag 4-075 
Feature Inhibit Echo Scan F 

Diag 4-105, 4-106 (Mod 3) 
Load HAR C 

Hommer On 
Diag 4-065 

H 
Diog 4-1 5 

(Mod 3) 4-106 
4-120 

Hammer Off 
..--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---! A 

Diag 4-030 
4-105 

~:.~=~::.-y~~ ---~------------------------­
~ ~:,:e~ :~r~s: ~~-~~-~~~~L-2~0 __ - - - - - - - - - - - - - - - -; 

- I rf"i:/Oii)..------... Diag 4-115, 4- 20 : 

~ammer Ad:::s·~ ;:.;-----;------------· • •• -· •• : 

~ ~:m-m~,-;:,;;.:;~~~=~~·-g-------- ----, i 

rfi/OiF>-- --- -- -...._ _ -~i:g_-::-2~s:_ ~~~----- -----, 
~Hammer Address X7 
- N ----rl 1/0 IF ---- ---., 
L Print;°r Hammer Ad~r:s~ XS -- - -- -;----------., -

Diag 4-125 

...--rf 1/0 IF -------, Diag 4-125 
L~ Hammer Ad~~:s: x9 ------~----------1 
-_. ......--- I 

rl 1/0 IF -------., Diag 4-125 : 
L Printer Hommer Add;e~s-XA - - - - - -S---------1 l 
- •' L 7 

c 

33 - ,. 
~-H::~~ ~~r~s~ XB ___ D~C:g_~-~x:~------~ l 1 L---_a_-1-_3_1-1-_3_2-1--'-1--2----1 
_. I I 

3 4 5 6 ~ I ~I L-·-·9 
~------., Diog4-125 • 

1 

~ ~~~m~·-·~·~:~~ ~ ~~~: :-;'.~~:::-J l-~~~~~:-:--+--~-i-+--~-2-+-~-3-+--:-:-i 
~Hammer Address XD U 1 ~------·- C 15 16 17 18 

rfilOiF>- -- - - --i.._ __ D~a_s ~-2~5_: _:1:_1~<:_-, ~. ------· --D--+--1-9--2-0_2_1_.._2_2-1 

l~Hammer Address XE V ( _________ E 
23 24 25 26 

r-r------'L--~i~~~:.l2:,_:~:: ___ - - ---- --F--+-2-7-+-@-2-8-+-2-9-+--3-0 ..... 

_. Hammer Address X F W ~ 

Hmr 
A 

~ 
'--i Hmr 

A 

~ 
Hmr 
A 
.ll 

OR 

Die~ 4-115, 4-125 

First 12 Prt Positions 
E 

Diag 4-090 
!Mod 3) 4-091 

4-100 
4-300 

Example: 
Hommer 28 
in 5203 



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

Hammer Address YO 
j 

A Oiag 4-115 
I 4-120 
~ <----~I 

!-- X7 

X8 Hmr Address Hammer Hmr Address Hammer 

Hammer Address Y4 
K 

1/0 IF 
Diag 4-115 

4-120 

~ 
' 

' i X9 

Set Lines Set Reset Lines Reset Hammer Address YS [0 
XA 

X8 • YS 1 XA e Y4 s 
XS • YC 2 XA e Y8 9 

1/0 IF 
Oiag 4-115 

4-120 

X9 •YO 3 XA •YO 7 I-lammer Address YC 
M 

XB X9 e Y4 4 XB •YO 11 
X9 •YB 5 XB • Y4 12 Oiag 4-115 

B XC 
H 
A 

X9 e YC 6 XA • YC 10 
XA •YO 7 XB • YC 14 

4-120 
·Hammer Address X7 

N 
M XD XA • Y4 8 xc e YO 15 
M 
E XE 
R 

~ A XF 
D 

XA • YS 9 XB • Y8 13 

XA • YC 10 xc • Y8 17 
XB •YO 11 xc • YC 18 
XB • Y4 12 XC • Y4 16 
XB • Y8 13 XD • Y4 20 

1/0 IF 
Diag 4-125 

Hammer Address X8 p 

Diag 4-125 

D X9 + XC + XF XB • YC 14 XO• Y8 21 
R 
E x 
s X8 + XB +XE 
s 

xc •YO 15 XD •YO 19 
xc e Y4 16 XE •YO 23 
xc • YS 17 XE e Y4 24 

Hammer Address X9 
Q 

1/0 IF 
Oiag 4-125 

XA + XD 
D r.. E <:.,;; 

xc • YC 18 XD • YC 22 
XO e YO 19 XE • YC 26 Hammer Address XA s 

c YO+ Y4 
0 
D YO+ Y8 

I 
E 

YO+ YC 
~ 

~ YO 

XO• Y4 20 XF •YO 27 
XO • YS 21 XE • Y8 25 
XO • YC 22 XF • Y8 29 
XE e YO 23 XF • YC 30 
XE • Y4 24 XF • Y4 2S 
XE e Y8 25 XS e Y4 32 
XE • YC 26 X7 • YC 33 

1/0 IF 
Diag 4-125 

Hammer Address XB x 

1/0 IF 
Diag 4-125 

I 
Y4 

YS 

XF •YO 27 XS •YO 31 
XF e Y4 28 X9 •YO 3 
XF e YS 29 XS • Y8 1 
XF • YC 30 XS • YC 2 

Hammer Address XC 
T 

1/0 IF 
Diag 4-125 

XS •YO 31 X9 • YC' 6 Hammer Address XO u 
D 

YC XS • Y4 32 X9 • Y4 4 
X7 e YC 33 X9 •YB 5 1/0 IF 

Diag 4-125 
4-115 

FP811 
Hammer Address XE v 

Set Time 
1/0 IF 

Diag 4-125 
4-115 

D 

Diag 4-106 
OR 

Hammer Address XF w 
Oiag 4-125 

M 
Reset Time 4-115 

Diag 4-106 

E 

Diagram 4-111. Hammer Address Decode-Model 3 5203 Printer Attachment for Systern/3 DM 4-111 



DiJgr::rn -+-112. lck Ci.mtrol 
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B 

Common Interlock -------------<Nr--------, 

Clk 6 
Ptr DA 
1/0 Inst 

B te Decode 
Read A 
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c Start .,. Sys + Chk Reset FP818 

Mon Corr Op R 

Mon Carr Op L 
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------~--~--<~ N r---------1 

D 
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5 

5203 ATTACHMENT 

lntf Tum 
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Idle ConlTol 

6 

4-112 

7 . 8 9 

r---------------------------------------------1 
Not Drop Chain Motor Rly 
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Turn Motors On 

Not Drop +60V 

Idle Mode 

5203 PRINTER 

Rdy Delay 
5 Sec 

HP 151 

Chain Motor On 

lntf Carr Up To Speed 

lntf Device Ready 

Not Corr Motor Rly On 

60V Corr Rly Drive 

L---------------------------------------------
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D 

E 

2 3 4 5 6 

;:·)._ML. ________ ~·--~--------------------------{ 

Prelood during PC 0 

7 8 9 

LPDAR Preload Bits I • 2 • 3 o 4 B 

Diag -055 
4-065 

LPDAR Prelood Bit 7 _JI""'\_ 
1--~~-............_.__~~~~~~~~~~~~~~~~~~~~~~~~~~~"---~~~~- ~-L.:!_J 

~:~=~~----------------------------4J--------..---t-----<---..J Dicig 4-055 

i l_-," .:;.._ii: (,'\/tod 3,? 
.·• .. .::....------------------------+--1----f"---, 

~S::-(~·L._c_le_· _______________________ -1---t-----1 
A 

r·c.·· , 11omrr.er Set Cir! 
L.-' 
;:"··~·<> ·~-- \0.5 

·•- 106 (f..•'od 3) A 

~~re~ss~X~D----------------------;---:::=:::-1----1 
Diog 4-110. 4-111(Mod3) 

A 
Hammer Address Y0-3 J /)-'-.;.;;:=c.:..=.:...;.....::.:::.:...::..:..:'--'--.._;:_~~~~~~~~~~~~~~~--r==t===::t----1 

fl;".'•14-110. ~Ill i_Mod3) A 
r::/'•-.... Hammer Address XE 

OR I---

Dio9 4-110 
FP336 

4-111 (MoJ 3) 
FP824 (Mod 3) 

Reset Hammer Clock Counter 

Clock 0 

~Res+~- Res Ck 

96 Print Pos 

1-----..'---------------------------------------------------L_PD_A_R_P_re_l_oa_d_Bi_t_0 ____ --1 C 
Diog 4-055 

1--------------------------------------------------------L~PD~A_....R_P_re~l~oa~d;.....;.B-it_6 _____ --t H 

FP335 
Diog 4-055 

FP823 (Mod 3) 

LPDAR Iner Bits 1 o 2 • 3 A 

~ M4 M4 M2 M2 

FPB25 (Mod 3) PSSl 124 PSS2 128 PSSl 130 PSS2 122 Last Prt Pos This Subscan 

PSS2 8 PSS3 12 PSS2 2 PSS3 6 . First Prt Pos This Subscan 

-116 -116 -128 -116 Correction Necessary 

M3 M3 Ml Ml 

PSSl 127 PSS2 131 PSSl 121 PSS2 125 lost Prt Pos Th is Subscan 

PSS2 11 PSS.1 3 PSS2 5 PSS3 9 First Prt Pos This Subscan 

-116 -128 -116 -116 Correction Necessary 

Ptr Sub L ] A FL - Diog 4-075 

9-------'"F~P~336~!L'~F~PB_2~5-~~M~od~3~)'---~---~-~-...._-~-~-~-----~-~--------L~o~s~t~1~2~P~rt_P~o~s~it~io~ns;:._..,_~~---4 K 
Active standard 96 print pos 

Diog 4-065 
A - /Active force PCJf 

l ~ (not) Lost ffiloture Address 
OR 1------------------1N t--~~--~--~-~-~-~-~-~-~---~-4M 

'------1----, . Diog 4-11 0 

120 Print Pos A 
_;~...:....;_:.;.;..;....;...;;.~------------------------------------------------------L_ _ _J Active with 120 print pos 

Diagram~ 115. Hammer Controls-LPDAR Pre load and LPDAR Increment 5203 Printer Attachment for System/3 OM 4-115 



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

B 

c 

D 

E 
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Hommer Address Y0-3 

Diog 4-110 
4-111 (Mod 3) 

K 
Hommer Address Y4-7 

Diog 4-110 
4- 111 (Nod 3) 

Hommer Address YS-8 

Diag 4-110 
4-111 (Mod 3) 

M 
Hammer Address YC-F 

Diag 4-110 
4- 111 (Mod 3) 

HAR Clock 

Diag 4-100 

N 
HAR CL Hmr CL 2 

Diag 4-106 

H 
Hammer On 

Diag 4-110 

c Hammer Clock 1 

Diag 4-100 

D 
Hommer Clock 2 

Diog 4-100 

B Hammer Clock 3 

Diag 4-100 

A 
Hammer Clock 4 

Diog 4-100 

K 
Print Time 

Diag 4-070 

A Hommer Clock Control 

Diag 4-105 
4-106 (Mod 3) 

HAR Prelaad 

Diag 4-075 

ammer Set Ctrl 

Diog 4-105 
4-106 (Nod 3) 

Execute Print 

Diag 4-065 

3 

7 

LSR Ctrl 

A FL ,..---.--1.......• 

FP361 

4 5 6 7 8 

Mod 3 Only 

OR 

9 

LSR Sel YO 

LSR Sel Y4 

LSR Sel Y8 

LSR Sel YC 

LSR Data On 

Write LSR 

Read LSR 

4-120 

A 

Diag 4-125 

B 

Diag 4-125 

c 
Diag 4-125 

~ 
Diag 4-125 

Diag 4-125 

Diag 4-125 

G 

Diag 4-125 

Inhibit First Echo Som le • 
H 

Diog 4-125 



2 3 4 5 6 7 8 9 

B 

I -f'). L ')t' I )f) 1'.J r J11 l --
J 

'[):"cg'~- l ~/ i_' A 

1 
HAMMER CHECK LSR 

i__wj,-
Hornrr.cr /,dJre<,<, /F ......---. The hammer check LSR consists of 36 LSR latches and - ~ • 

~ '._,..; 11 

HJ J OR 
X F Doto I n_e_u t - °' 9 flip latches. 

'-
.. , (M . ~ ..; ) .--------. • Three LSR latches are not used • Each remaining LSR 

J A 
] OR} 

latch indicates whether or not a corresponding hammer 

1 ~oTP i A i f 

X7 Data ln~t 
XF On T. f'. has fired. 

The flip latches hold 9 LSR latch outputs that are used ~ • 
/7().,T. p. for regenerating the LSR. 

j A J 
~~ 

The LSR latches are arranged in a 4 x 9 matrix . • r--7---.... Hommer Addre•,<, /7 

J A -
The LSR output ('inhibit echo scan') prevents the : j ~ • L,__,/ 

~ 

D;oy4-l~:J .-. ~ X8 Do•o lcpo• 
checking of a hammer during a scan in which the 

X80nT.P. Y3 hammer hos been reset. 
4- 111 (Mud 3) 

ITT • The hammer address register and decoded address Ii nes 
Hommer Ad<lre~s Xi1 select the latch that corresponds to the hammer being p XS On T. P. serviced. 

Diag 4-110 -
X90nT.P. - The LSR is cleared at the beginning of each mechanical 

4- 11 l (/\.'od 3) I ;:-} 
'---1 

Qt-
• .____ position . 

\ OR ~ 
Hammer Address .<9 ~ J OR 1 X9 Doto l".£..ut Q .-. ,----

J 43 .,..____. 

Diag 4-11 G ......-~ l A _J 4- 111 (Mod J ) XAOnT.P. 

i -=-
Hommer 

X9 On T.P. C~R X7 On T. P. ~ 

I;-)- Hammer Address XA 
L-=. l -

- & XBOnT.P . 
.... '·~~ ~ -- l 1;] 

XBO.,T.P. ....----. 
4- l] l (f.l'Cd 3) 

OR l XA Dato l~ut XF Dato ln_1>!.Jt X90nT.P. 

J A J ~ ·rs- -f'~~·~ --- Hommer Address XB 

t E 
XAOn T.P. 

XAOnT.P.] A 
~ FP363 ---.- . I ~ , 

XB On T.P. -
t--><COnT.P. I I i i ! I/~' ' J) 

_I ;1 ~ 

~ ~ 
FP365 Read LSR 

XC On T.P. 
Write LSR f"'i>----· Hammer Address XC 

t _J 
LSR Sel 0 XD On T.P. TB ~ XB Dato lr._Q_ut Diog 4 11 C 

4- 11 I (IV Gd 3) 
XO On T.P. LSR Sel 4 

Eh XE On T.P. XBO"T.P.~ LSR Sel 8 

G>---·--i Hommt'I Address XO 
.___,,.___, 

LSR Sel C XFOnT.P. 1 1--

OR t--- .....----. FP362 Diog4-ll0 

u J A 
4- 111 (Mod J) XE 011 T. P. 

CT 
.---.._______ 

XC Doto Input See page 5-065 r·-v) Homm.!?_r_ Address XE 

t E--- OR for hammer address 

o;;;9 4-11 o decode 
A 

4- l l 1 (Iv' od 3 ) 

r=i 8-t -FP365 

~ .... lnhibit First Echo Sam.Jtle ~OR [x0Da•alo00• 

Diog 4-120 

. 

D 

,.. Read L SR .....---. u 

E 

Diag 4-120 

J A 
Write LSR - XE Data ln_EYt F 'IG} ..____. 

OR 
Diog 4-120 -

A LSR Sel 0 

J A FP363 
Diag 4-120 XEOnT.P. ..____. 

Inhibit Echo Scan 0 LSR Sel 4 A 

I 
Diag 4-120 Diag 4-105 0 LSR Sei 8 

(Mod 3) 4- lCX':-

I Diag 4-J20 

D 
LSR Sel c 

l 
Drag 4-120 

Diagram 4-1 25. Hammer Check LSR and Regen 5203 Printer Att;.11.:hment for Syst~m J D~I 4-125 



Diagram 4-205. Increment Clutch Control 
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B 

c 

D 

E 

2 

Error Res End of Restore 

FF 

Hmr. Bar Right 
,,----------- p 

t_ Th is comes from the 
printer reed switch 

FP501 

Diog 4-085 . 
D Scan 57 Scan 87 (Mod 3 

Oiog 4-090 
4-091 (Nod 3) 

8 
UCS Iner Clutch Control 

Diog 4-300 

A 
Print Latch 

not l Carriaoe Mavino 
Oiog 4-065 not R Carrio e Movin 

48 Ch Set 

3 

Device Read 

100 LPM 1st Prt St or 2nd 

A +-------i N t-------i 

4 

Error Res 

Res • S ; Ck Res 

5 

Iner Restore 

OR 

FL 

FP501 

48 Iner 
Cntrl 

FF 

FP501 

6 7 

\Ready applies to ready light ,)' 
\ -~~,...,;, .... rt key / 

Read . 

not Device Read 

Device Ready applies to the 
internal circuitry of the 5203 

(not) Start + S 

Device Read 

A 

4-205 

8 9 

Power On Bus 

Diog 4-085 

Printer 

Diog 4-090 

i------~(_no_t~)_H_o_m_m_c_·r_S_l_,i_ft_C_l_u_tc_h_---iC 

Diog 2-130 



2 3 4 5 

fM 'l A' Ii 7' r)fl• it-. J 

D.ay 4-''l 5 

""" 
')~0 3it I 

·-orr i lne ~it 11-7) .... 

~ 1 
010,i 4--220 

" 
DBO Bit 2 

B 
A Verified Corr EM 

Diog 4-220 

"' DBO Bit 3 

SiO Sk~ Command 
DBO Bit 4 

[0-
u1og 4 .0-:_0 

A 
:Jclc'"d Corr 

Sample DBO CL 5 
! /i,, 

.,.. 
1-R Cycle 

J---:l J~J 
Load Corr Space-Skip Register 

··-·-···~ 

~,1,0~ i C>~ 

OE FP624 * 
FP625 

* 
FP714 

FP715 DBO Bit 5 

~10 ~oc~ Command 
A 

Diog 4-020 

DBO Bit 6 

D 

CARRIAGE SPACE-SKIP REGISTER 

The carriage space-skip register consists of eight • 
flip latches. ...... DBO Bit 7 

• It tells the carriage how many lines to space or 
the line to which the carriage should skip. 

• The eight-position register is set to the control 
field of an SIO instruction. 

• Outputs are compared to the space counter to 
stop the printer carriage on a space operation. 

• Outputs are compared to the line counter to 
stop the printer carriage on a skip operation. DBO Pari!Y_ Error E 

*left or Right Carriage 

Diagram 4-210. C1rriagc Space-Skip Register :.inJ Line Compare 

jA 

'""-

.,... 
jA 

]A 

]A ,..-

JA 

]A 

]A 

]A 

FL 

FP621 . 
FP711 

FL 

FP621 .. 
FP71 l 

FL 

FP621 
* FP71 l 

FL 

FP621 * 
FP71 l 

FL 

FP621 * 
FP71 l 

FL 

~ 

FP621 .. 
FP711 

FL 

...______. 
FP621 

* 
FP711 

FL 

,____, 
FP621 
FP71 l 

6 7 8 9 

]~ r---
-

Corr line Bit 1 

A Sk!Q. Sto_Q 
A 

]~ Diag 5-215 

I-... Corr Line Bit 2 -
,...----

FP621 
FP71 l * 

!-... Corr line Bit 3 G--J 

8-" Corr Line Bit 4 -

Carr line Bit 5 J OE J 

" Carr line Bit 6 J OE J 

I-... Carr line Bit 7 
f OE l . f 

Carriage Poritv =-ror 

5203 Printc_r :\tta).'hm.ent for.System) DM .+-~IO 



Diagram 4-21 5. Carriage For ms Length Register and Line One Compare 

A 

I 

c 

D 

E 

2 

[D Line One 

Diog 4-220 

M 
DBO Bits (1-7) 

Diag 4-015 

E 
Corr LiM litsJJ-Zl 

Diog 4-220 

E-B2 ~cle 

J 
~Select Forms Length 

Diag 4-020 

3 

. 

. . 

~A] load Forms 
Length lilegister 

FP624 

t 
Load Forms length 
R919nte.- left Carriage 

Sample D!O CL 5 

F 
Pwrd Verified Carr EM 

Diag 4-220 
Load Forms Length 
Register Right Carriage 

E-Bl ~le 
] A 
l 

-FP7i4 

CARRIAGE FORMS LENGTH REGISTER 

• The carriage forms length register consists of eight flip 
latches. 

• It tells the carriage the length of the forms to be printed • 

• The eight-position register is loaded with dote fl"Ol'll the 
storage location specified by the address portion of a 
load l/O instruction. 

* Left or Right Carriage 

4 

DBO Bit l 

JA 

"' DBO Bit 2 ]A 

"' DBO Bit 3 
jA 

~ DBO Bit 4 

jA 

" DBO Bit 5 

]A 

"' D&O Bit 6 

lA 

1 
DBO Bit 7 

]A 

DBO Parih'._ Error 
]A 

5 

Fl 

FP622 * 
FP712 

FL 

™22* 
FP712 

FL 

FP622* 
FP712 

FL 

FP622 
* FP712 

FL 

'FP622 
FP712 * 

FL 

FP622 
FP712 * 

FL 

FP622 
FP712 * 

FL 

.___ 
FP622 
FP712 * 

~ 

" 

" 

" 

"' 

6 

Carr line Bit l l~ ._J 

-··----r OE r 
Carr line Bit 2 

'----' 

Carr line Bit 3 l OE r 

l OE 
Carr Line Bit 4 

l OE I Corr Line Bit 5 .____, 

l OE f Carr Line Bit 6 ._____. 

l OE f Carr Line Bit 7 .____, 

7 8 

_(not) Lood Forms L~th ~ister 

.----.___ 

J A 

.---

..--
FP622 * 
FP712 

8-....... 

1 

4-215 

9 

Comj)O_re 
L..-~ ]A FL 

.--- t-- p 
Res to re Reset _ A 

-225 

-
FP6ff FP622 

FP7l 2 * FP712 * Diog 5 

Forms Parity Error Bit 



A 

B 

c 

D 

E 

B 

2 3 

EMITTER GENERATE COUNTER 

• The emitter generate counter consists of three 
binary triggers. 

• The counter: 

l. Ignores a false carriage emitter pulse. 
2. Generates a pulse detection gate to look 

for an extra emitter pulse . 
3. Generates a verified carriage emitter pulse. 

CARRIAGE MOVING COUNTER 

e The carriage moving counter consists of nine binary 
triggers. 

e It prevents printing For 12 ms after a carriage operation. 

• It degates any false emitter pulse (noise) for approximate­
ly 5 ms after the carriage clutch is picked. 

• It is used for every carriage operation (space, skip, restore). 

Carr Clutch 

Start + Rst + Sys Ck Reset 

CARRIAGE OSCILLATOR COUNTER 

• The corr iage Osc i 1 lator Counter converts a 160 ns 
input to a 49. 92 us output. 

• The outputs: 

l. Drive the emitter generate counter and carriage 
moving counter. 

2. Step the home gate singleshot reset ring. 

Osc T 160 ns 

Carriage l 
Oscillator r;-

Ctr t--1 
3 

t--1 
4 

t--1 
5 

t--1 
6 

t--1 
7 

t--1 
8 

Carriage 
Movin 

FL 

Jo~ 

4 

FP613 * 
FP703 

Diag 4-010 t--1 L Osc T 49. 92 us ;:,1--1-":..::.::..~..:.:....::.-=-=-~~~~~~~~~~~~~~~~---' 

FP601 

10 
t--1 
11 

H 
12 

CARRIAGE LINE COUNTER 

• The I ine counter consists of seven binary triggers. 

• The counter accumulates the number of lines printed, 
spaced, and skipped. 

• The counter triggers are reset on. 

• The counter advances a value of one for every carriage 
emitter pulse. 

5 

A 

L Accept 

Emitter f--..J 

r--

FL 

FP61 3 * 
FP703 

POR~L--J"~---, 
OR 

~ 
.....---. 

_l OR 
(reset on) 

r.::--....... Restore Reset 
~--__:.:::..:.::::.:.=--==-~~~~~~~~~~~~~~~~~--~~~~~-r~ 

Diag 5-225 
POR 

* Left or Right Carriage 

Diagram 4-220. Carriage Counters and Controls 

Reset On 

Emitter 
Generate l 

Ctr 
I-

I-

I ...• FP612 * 

L____J FP702 

Carriage~ 
Moving 7 

Ctr 7 
~ 

9 

6 

~ -1'""2'""'-m"'s'--~ 
~ 

~ 
~ 
~ 
1~ 

j FP613 
..___ __ __. F P703 * 

Reset On 

7 

T,2,3 

J l, 2, 3 

3 

8 

/

Checking for noise on 
carriage emitter I ine 

9 

pulse detection 
gate 

l:J /I' htro omHt" 

....- ]....-----. 
l-~~~~~+-~~----'C~h~e~c~k~i~119."--'$m""-"a~c~e'---'"-~~~~~~~~--1G _---+-___,] A 

A 

A 

Oiag 5-215 

t--~~~~~~~---~V_e_r_i_fi_e_d_C~a_r_r_E_m~~~~~~~~~~--1 A 

Oiag 4-210 
5-215 

Latch Reset 

Missed an emitter 
pulse 

Carriag_e ~nc Check B 

Diag 4-030 

Pwrd Verified Corr Em 

Diag 4-215 

Carriage 
Line 

1 

2 
l-:;-~l .. lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll(lto11o1s1111as1s1e1m1b111erlliciolrriiaiglelil'l1nlelbi'l1tislll-l7I) .. C 

Applies to left or right hand carriage.~iag4-055 
Corr Line Bits (l-7) 4-060 

Ctr 1--1 
3 

1--1 
4 

t---1 

5 
I--

6 
I--

7 

FP612 
* FP702 

7 

FP623 
FP713 

E 

Diag 4-210 
4-215 

..-~~~~~~~~-L~i_n~e_O_:_n_e~~~~~~~--.~~~~~~ D 

Diog 4-215 

5203 Printer Attachment for System/3 DM 4-220 



2 3 4 s 6 7 8 9 

G 
LRS Cell On (Mod 3) 

Diag 4- 106 -
Begin Lst This circuitry prevents the attachment from latching-up the incrementer 

A 

PCl Clock l Scan if all printing is done before scan 41 in a UCS operation by using the c 
j jA begin last scan FL. 

Diag 4-::l70 J 
A 
_J FL 

PSS I ~or Ck Rst c 
OR 

Dioy 4-CJSC 
FP801 

E 
Fi"t i 2 Prt Positions 

Diag 4-110 

~prin~::::J Data 

Diag 5-095 "-__Allows UCS 'M' scan 
to finish early 

Last Hmr 
c Hommer Set Ctr! 

1 
Diag 4-105, 4- 106 (Mod 3) 

A 
Stop Printing UCS 

A 
R PSS 3 

\ Diog 4-080 
/ EOL Mood oo foe •ooh of •h~ Diag 4-065 .____ 

(not) 48 Ch Set 
EOL 4 M positions. 

D 
Last M Pos of Line 

N JA 
FL -

Dia 4-085 

F 
1st Prt Start In Dwell r-

~s or Ck_&t JOR 

B 

Diag 4-085 
FP801 

Iner Clutch J_ UCS Iner Clutch Control 
Scan 4 I Thru 56, Scan 34 Thru 86 (Mod 3) jA 

~ 
B 

E N FL 

' 
Diag 4-205 

Diag 4-090 
4-091 (Nod 3) Mechanics of incrementer clutch require 

Start + ~ + ~ Ck Res JOR 
clutch not to be picked at this time. 

FP80l 
'intf UCS Chain Home Emitter' Line: This line carries 

c 
the puls"'' 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. 

\..UCS Home Em UCS Home UCS Home c 
PSS 3 

FL 
Oiag 4-080 

~or Ck Rst .....-- A t---jOR 

0-FP802 ..____ 
s CC Shift 

p jA 
UCS Ctr 7 ms Min 8.2 ms Max 

pj A pj A 
-

Tie~ .I 1e ..!:!E._ FF FF Tie U...e_ FF Diog 4-080 - ""---1 

PIA pp PfA -----' 

D 

FP802 FP802 FP802 

~ A 

B 
PSS 2 1 -

Diag 4-080 

E 

Diagram 4-300. Universal Character Set 5203 Printer ·\tt:i.:hmcnt for Systcrn.3 OM 4-300 



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

A 

B 

c 

D 

E 

2 3 

.Assume: "Chai-, Em" Does Nat Bounce 

0 SC (T = l 60 ns) 

Chain Em 

Overrun Delay 

Chain Em 320 ns 

Emitter Gate 

Home Gate 

Home SS (300 us home gate) 

OSC (T = 49. 92 us ) 

Home Gate Counter 

{

FF 1 

FF 2 

FF 3 

Note: This timing chart 
refers to function 
block at C-2 on 
Diag 4-080 

4-310 

4 s 6 7 8 9 

SOns-

W&A• 

24.96 us 



2 3 4 v 5 v 6 v 7 8 9 

A 

Clo'-~' 

4-06'..i 1-R Cyclt.: 

4-065 ~tori Printin9, 1-K, CL :l 

4-065 1,1 P1 I Start 111 Dw.,11 

B 
4-065 Print 

4-065 Execute Pt int 

~ , . 
I 

( ~ I m:=, •· = ¢ ::, #W I I : 
4-065 Rt.:'i""'t PC 0 • ( ~ c ( ...,. 

I , ·, ,$)! M# j =~= . .t: 
4-070 Ptr 1.10 CyL Latcl1 E, c M ( ( ( 

I I I 

4-070 PC 0 Latch f m ' : :a ( l ( ( ( 
) I I I I I 

4-070 PC 0 Control Latch f c ~ ' ( ( ( 
I I I I I 

4-065 Clocks 
I o ~ f 

( 

Jo J6 lo lo• 
4-065 CC Shift 

4-065 Print Time c 
4-065 Prt Cyc Req 

4-065 Last PC Group 

4-065 Load Hor • • • • • • • • • • • • • • 
4-065 Req Time - - - --- - - ---4-065 Lockout ·- -

D 

E 

Diagram 4-320. Cycle Steal Control Timing Chart 5203 Printer Att:.i.:hmc:~t for System. 3 D~t .+-320 



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

2 3 4 5 6 7 8 9 

A 

Clocks 
I s I 6 I 7 I a I o I 1 I 2 I 3 l 4 I s I 6 I 1 I a I o I 1 I 2 I 3 I 4 I s I 6 I 7 I a I o I 1 I 2 I 3 I 4 I s I 6 17 I a I o I 1 I 2 I 3 l 4 Is I 6 I 7 I a I o I 1 I 2 '3 I 4 I s I 6 '7 I a I o I 1 I 2 I 3 I 4 I s I 6 '7 1 s I 

Sample 080 11111 Ill ..L_lll 111 111 111 .L....1.. 

4-065 Execute PRT 

4-065 Priority Request - - - - -
B 4-075 Priority Requested 

4-070 Ptr 1/0 Cycle 

4-070 FF 1 } Cyc 
Steal 

4-070 Ff 2 Ctr 

4-070 PC Group End 
PCO 

4-070 PCO 
PCl 

4-070 PCl 
PC2 

4-070 PC2 
PC3 

c 4-070 PC3 

4-070 Sel LPDAR To Load SAR - - -
4-070 Sel LPIAR To Load SAR 

4-070 Sel LPDAR To Iner - - - -4-070 Sel LPDAR To Prelood 

4-070 Sel LPIAR To Load CC 

4-070 LPOAR Iner Gate - - -
4-070 PCO Control 

D 4-070 CC Shift 

4-070 Print Time 

4-070 LPDAR Preload Gate 

4-070 CC Gate, CL 8 - - - -
E 



L>iagram 4-J6U. Hammer Clock and Controls Timing Chart-Models 1 and 2 4-360 

2 3 4 s 6 7 8 9 

A 
4-1 00. 4 • l 05 OSC (T = 160 ns) 

4-100 Print Time 

4-100, 4-105 Chain Em SS W-0 l:lome • 
4-100 Stort Hmr Clock 

~ 4-100 FF 1 - Ill • • I • •• -· ··- II I I -I I 1•• -I •1- II 11 • I I 

4-100 FF 2 ·- Ill • I I ••• -· •1• Ill • I I 1•• -· • 1• Ill • I 

4-100 FF 3 I• 11 I • I I ••• -· •1 - Ill • I I ••• -I ··- Ill • I 
·.· 

4-100 FF 4 
8 ·- Ill • I I ••• -· ••• Ill • I I ••• -· ••• Ill • I 

4-100 FF 5 ·- Ill • I I ••• -· B II Ill • I I 1•• -· •11 Ill • I 

4-100 FF 6 -·- Ill • I I ••• -· •11 Ill • I I ••• -· ••1 111 -I 

4-100 FF 7 10. 96 us -+1.96 us 7.68 us .i 

_... 4-100 FF 8 

4-100 FF 9 
I 

I 

c 

4-100 FF 7 Hmr CL Adv 

_J --- ---------------------------,....----
I --.i 7 .68 us '4--

2 • 3 • 4 • • 2 • 3 • 4 • • 2 • 3 • 4 • 
4-100 FF 8 HAR CL 

4-100 FF 9 Hmr Set Cont Gate 

4-100 FF 10 
Preload CL 2 

4-100 FF 11 Note 1 

4-100 FF 12 

4-100 Hommer CL 4 
-+I 7.68 us 14-- Check To See If Hmr Turned On 

4-105 Semple Echo Ck 
49.52 us --------------------.... 1---------30, 72 us ---------~~ 

4-105 Hmr Set Cntrl 

4-100, 4-105 Choin Em SS W-0 Home 
r-------------------------------------~ 

.... ~---~----------------------------- 388.8us -------------------------------.....i 
'4-100 Start Hmr Clock 

i 
4-105 Hmr Set Cntrl - • • • • • • • • • 
4-100 1st 12 Prt Pos 

14----------------------------356.72 us 
4-100 Stop Hmr Clock 

E 
Note 1 Example applies for: 

a) Ml, PSS 3 
b) M3, PSS 1 
c) M4, PSS 2 



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

4-100, OSC (T = 160 ns) 
4-106 

A 4-100 Print Time 

4-100, Chain Em SS W-0 Home 
4-106 

4-100 Start Hmr Clock 

4-100 FF 1 

4-100 FF 2 

4-100 FF 3 

4-100 FF 4 
B 

4-100 FF 5 

4-100 Hmr CL Adv 

i-100 HAR CL 

4-100 Hmr Set Cont Gate 

4-100 Hmr CL Adv 

4-100 HAR CL 

c 
4-100 Hmr Set Cont Gate 

4-100 FF 10 

4-100 FF 11 

4-106 Hmr CL Control 

4-100 HmrCL4 

4-106 Sample Echo Ck 

D 4-106 Hmr Set Cntrl 

4-100, Chain Em SS W-0 Home 
4-106 

4-100 Start Hmr Clock 

4-106 Hmr Set Cntrl 

4·100 1 st 12 Prt Pos 

4-100 Stop H mr Clock 

E 

811Ill118 I ( 

- ) 

--- - - -- - - ---- - - -- .. --- -- - --- -- - - -- -- - .. - .... -..,. ____________________________________________ 5_oaus ----------------------------------------. 

2 

r- ------ --- --- -- ----- -- ______ ..J 
I l-4.64 us -I 
- 3 - 4 - - 2 - 3 - 4 - -1 2 3 4 - -- - - - - - - - - - -

~ ... -----9.28 us ---...... , -Check to see if hammer turned on 
..,. _______________________________________ 29,44us---------------------..,.--------------.-

...------------------1856us ----------------... 

----------' -------------..-~r....--__ -__ -__ --__ --__ -________________________________________ 243us--------------------------------------------------+-t 

I 

'- - - - - - - - -
i----------------------....... -------------------215.04us ------------------------------------------~ 

------

- 1 

Diagram 4-361. Hammer Clock and Controls Timing Chart-Model 3 5203 Printer Attachment for System/3 DM 4-361 



2 

A 

~ad carriage data 

B 

c 

D 

E 

Diagram 5-005. Print Operation Flowchart 

3 

Receive SIO instr 

Instruction accepted 

Set print latch 

Set execute print 

Toke PCO to preload 
LPDAR 

PSS 1 and chain 
emitter 

Chain emitter 

Start hmr fire timing 

Make cycle steal 
request 

Print cycle steal l 

Print cycle steal 2 

Set hmr buffer on 

No 

No 

4 

Set print time 

Adv char ctr 
Adv scan ctr 

5 6 

No 

No 

No 

Shift hmrs 
No 

Print cycle steal 3 

Write hex 40 

PC group end 

Iner LPDAR 

Load data reg with new 
LPDAR. address 

Echo check 

Load HAR 

Reset: execute prt 
print time 

Reset print latch 

Execute carriage data 

7 8 9 

5203 Printer Attachment for System/3 DM 5-005 



Diagram 5-0 I 0 (P3rt I of~). Initial Cycle Steal-PCO 

A Diagram 5-070 

B 

c 

D 

E 

2 

INITIAL 
CYCLE STEAL 

Request 
PCO 

Toke PCO 
to preload 
LP DAR 

A 

Diotiram 5-020 

FP314 

Set 'Request 
PCO' at 
Clock 4' 

FP314 
Activate 'Pri­
ority Request' 
and 'Chon 1 
Cyc Steal Req 
5' 

Set 'Ptr 1/0 
C ye' latch at 
'Clock 88' 

FP312 

Activate PCO 
at sample 
DBO clock 8 

FP312 

Activate 
'Select LPDAR 
To Prelood' 

FP335 

The M position 
is decoded 
into 'LPDAR 
Pre load Bit 
(0-7)' and 
anded with 
'LPDAR Pre­
load Gate' in 
the DBI 
assembler 

3 

I Set by 'Exec-
1 ute Print' by 
I the 'Print' 
I latch set by 

the SIO 

FP315 

I 'Priority 
I Request' oc­
I tivates 
I 'Priority 

Requested' 

'DBO Bit P' 
inactive 

Used only to 
satisfy CPU's 
need for a 
storage 
address 

1 This line 

1 active - ee­
l tivates 'Chan 
I 1 LSR Select 
I 5' and 'Chon 1 

LSR Select 6' 

FP315 

'PCO' and 
'Sample DBO 
CL 3' brings 
up 'Load Data 
Reg 2' 

FP315 
Activating 
'PCO' and 
'Clock 4' 
brings up 
'HAR Prelood' 

FP313 

'PCO' anded 
with 'Sample 
080 Cl 5' 

4 

Line Nome 

Print Latch 

2 Execute Print Latch 

3 Request PCO Latch 

4 Priority Request 

5 Priority Requested 

6 Chan 1 Cyc Steal Req 5 

7 DBO Bit 5 (DB.Obit P inactive) 

8 Select LPDAR to Load SAR 

9 Ptr 1/0 Cyc Latch 

10 LPDAR Preload Gate 

11 PCO Latch 

12 Select LPDAR to Prelood 

13 Chan 1 LSR Select 5 

14 Chan 1 LSR Select 6 

15 LPDAR Preload Bit Lines 

16 Load Dato Reg 2 

17 HAR Preload 

18 PCO Control 

I This preloads 

1 the data reg 
I with the 
t LPDAR pre-
1 load address 
I from CPU 

I 

This loads the 
HAR with the 
contents of 
the data reg 
(LPDAR pre­
lood address) 

I Set 'PCO 
I Control' 
I trigger 

5 

Reauest PCO (not granted) 

0 1 2 3 . 4 5 6 

SIO 

2 

3 ..... 

4 

3 .... 

6 

7 8 0 

7 8 

Request PCO (granted) 

1 2 3 4 5 6 7 8 0 1 2 3 

--... 
7C Time OC Time 

~ 

5,7 
T 
9-
I 

5 7 

10 --11 ..... 
12 --

l \I. 

11 

5203 PCO: Preload LPDAR-

CPU Printer 

Cycle Steal Request Bit 5 
6 

70-0C Cycle Steal Request Granted Bit 5 

LSR Select Bits 5 and 6 8 

0 LPDAR-SAR 

LPDAR Reload Bits 'A--t LSR Select Bits 5 and 6 0 

1 and 2 

3 and 4 

5 and 6 

7 and 8 

LSR Write Lo 2CD To DBO 

LPDAR 
Lo Byte .. 

• Set to 7C, 85, 82, or 7F 
For M position Ml, M2, M3, or M4 

1 and 2 • 

3 and 4 

5 and 6 

7 and 8 

PCO 

4 5 6 7 

--11 

5-010 

9 

8 

La 

Rem 
SuPS 
pos 

~ ~ 

ains.on for all 
cans in this M 

Reset at clock 
BB if PCl not 
granted 



2 3 4 

End of 1-R Cycle 

i-R C1c:e 

Not Na-Op 
A 

Print--···. -----------<L--_ _, 

5 6 7 8 9 

(reset) 
A 

Diog 5-035 

Print Print Latch Execute Print ~uest PCO 

B 

D 

E 

FL Som_E)e DBO 
Reset + Prt Check·--------t 

OR 
Not Hrn' + Iner Failure Ck ---------·---.. -------1._ ____ __J 

FP314 

[ 
_S_to~p_P_r_in_t_in~g_4_8 ____ --t] OR l~----------+---+-----------------~ 
Stc:e_ Printing UCS J 

Lost M Position of Line 

M4 

100 LPM + 200 LPM 
A 

lst line of 
print A 1 or A2 

100 LPM D '--­
-'-L~P=--D.=.A:....:Rc..:.P_re_l_oa_d_Bi-ts_l_ -.-2-.-3-.--4------i~i-----~ A 

OR 

Pp_.\; ;..,)f.'i\.) ._;;1 p --.--· --··----:....-------------! 

)ample DBO 

M 1 1st Print Stort In Dwell 

l Ptr JLO Cy_c -- A FL 
..-----~-----.....---1~--ll 

Sys Res + Sys Ck Res JoR 
FP312 

/(incrementer emitter) 

~Print Start Em 

• PCO selects LPDAR with preload of 7C, 85, 82, or 7F 

liagram 5-015 (Part 2of2). Initial Cycle Steal-PCO 

FL T .---. Clock 4 J A FL 

Lt_}~----f]o-1R1.,. 

Clock 6 ] A 

.friot) PCO Conrrolj j 
l 

Chon 1 C_yc Steal Reg_ 5 

J 
FP314 

~P_rio_r_i!.Y_~R-~~ue_s_t_~~....,._ _________ P_ri_o_ri~ll'_'--Re_q~u_e_st~ed 

Clock 2 

] A Jl------1r::-::l,O'o: 
Ptr l/O Y:'_cle ~_s Res +~Ck Res J' '" 

__ ..___.__ ____ ...._ _ _J FP315 

PCO 
(sample DBO • CL 8) 

PCO 

Cyo ~'' ~ A J~-1--<]_A_. 
FL 

Clock 0 ] A OR AR 

(adv eye steal ctr) FF .____..,.___ 
FP312 

Select LPDAR to PreloB@d Chan I LSR Select 5 

,.., Selects 
FP 313 the LPDAR 

Clock 4 
l ~ff 

Nl---i 
FF 

M Position 
Ml 

~ Load Data Reg 2 
Sample DBO CL 3 LJ A ~ 

FP315 

HAR Prelood 
A Clock 4 

I y-:-i n_ in the CPU 
~ Chan 1 LSR Select 6 

FP313 Load SAR 

..-. LPDAR Preload Bits 1 +2+3+4 

~ 
DBI 

Assembler 

20 ms Num Counter M4 OR LPDAR Preload Bit 5 

SS 

FP221 

and 
Decode M2 

Diagram 
4-085 M3 

LPDAR Preload Bit 7 OR 

----r-
OR LPDAR Preload Bit 0 

L-----~r---1 
OR LPDAR Preload Bit 6 

~ PCO Control Som..£!e DBO Cl 5 
] A FL PCO 

Ptr Priority •CL 8 

A LPDAR Preload Gate 

lnotl_Execute Print Off 4 
U-l><CLI...1"""""'-"-'-"-'L.!..!.!.~-------tLF_P_3_13_Jf--"----------------L _ _J This line ANDed with _J 

the selected Preload 
bits sends the mechanical 
pos\tion to the LPDAR. 

Diog 
4-050 
4-055 
4-060 

DBI 

B 

Diog 5-025 

{ 1/0 IF 

CPU 
Diag 4-100 

JLl/O IF 

CPU 
Diag 4-100 

l;O IF 

CPU 
Diag 4-100 

5203 Printer Attachment for System/3 OM 5-015 



Diagram 5-020 (Part I of 2) Initi:tlize Attadnnent Circuitry 

A 

B 

c 

D 

E 

2 

Di agrom 5-01 0 

INiTIALIZE AT­

TACHMENT CIRCUITRY 

One of three 
chain emitter 

pulses ac­
tivate> PSS l . 
PSS l gates a 

CC shift pulse 
that turns on 
print time 
latch. This 
sync hr on: zes 

printer and 
attachment 

and initiates 

first subscon 
of a print 
operation · 

Diagram 5-070 

All following 

subscans 
started with 

chain Em SS 
anded with 
'Print Time' 
latch 

Start hammer 
fire timing 

E11d of chain 

Em SS pulse 

Start hmr 

clock FL 

3 

FP313 

Turn an print 

time latch 

FP314 

P1int cycle 
1eq (-:lock O) 

Sl1ift 7 bit reg 
01·,d 4 hit 1eg 

thru oddc1 

into 7 bit reg 
for initial CC 

Preload hmr clock 
trig I 0 l!,. 11. Set 4 

bit shift reg to incr 

valu. Set 7 bit shift 
reg to CC. Al I during 
chain Em SS. --

No 

t Set on first 

: PS51 of the 
I first PSS. Re­
l mains on for 
I entire incre-
1 ment scan 

Adv scan ctr 

Adv CC 

4 

FP404 

5 6 7 8 9 

Line Name 
Initialize Attachment Circuitry 

0 2 3 4 5 6 7 8 0 2 3 4 5 6 7 8 0 2 3 4 5 6 7 8 0 2 3 4 5 6 7 8 

Print Latch 

2 Execute Print 

3 PC 0 Control 

4 Chain Em (from 5203) 

Note l 5 Chain Em SS\V-0 Home t--~+-~+-~+---1~-¥1111!1...,.irlllllll"'"'""f-~-+~+-~-l-~-+~+----1t---+~-+-~+-~t---+~--1~--,t---+~-+~+----1i----+~-f-~+-~-+-~-+~+-~+--+~-1-~+-~t----t 

6 PSSI 

7 CC Shift 

8 Print Time 

9 Scan Cntr Advance 

l 0 Stort Hmr Clock 

11 Prt Cyc Req 

Note 2 12 Shift 

320 ns PSS Pulse 

300 us Home Gate 

320 ns Home Pulse 

Home Latch 

5 

3 7 

5 8 

I l..1_ ..I. _( _J_ _( _( .I. 

Nate I. 
a. Load the character counter 4 bit shift reg with incr bits from the M pas and PSS decode 
b. Load CC volu into 7 bit shift reg 
c. Load trigs 10 and 11 of the hammer clack with prelood bits from the M pas and PSS decode 

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 

Home Pulse Detection checks for one pulse between 

the equally spaced 144 pulses on the drum. 

SS3 Home Pulse 5Sl 5S2 

5-020 



A 

B 

2 

PCO 

Diag 5-015 
/ 

UCS Home 

l -
] 1 I TP404 

A J --(not' :JOO Micro S Home Gate ..... """-"-;...;..;.,;.;..;;.;...;;._;;...;..;.;;,;...;.;;._.;;;...;;;.;.;;;..._-L _ ___J 

Clock 8 

Print chain home 
pulse detection 
circuitry. See 
chart 5-020. 

1 P<elood Shfft 

_::]A FL 

3 

PSSI 

PSS 
Counter ~ 
Diagram 
4-080 

A 

4 

N 

Preload CC Iner Bit 

-

~P404 

.£C Shift 

5 

FP404 

Chain Character 
Counter 

Diagram 4-095 

6 7 8 9 

PCO 

PCO Control Print Time Print Time 
~~~~~m~~l'e~D~Bro•=c~L'_i~-~,]~A""T='-;.,;..;_}-~~~~~~~~~~~--f~-.!!j~~~_.,__~~~~~~~~~--~~~~~~~~-~ 

FL r-N A FF I ~ Diag 5-035 

.---- N l A Chain is in sync 
_{_not) Execu~e Prt 

CC Shift (PSSl) FP313 with attachment 

(not) PCO Control 

CC Shift Bit Lines 
A 

c 
__(_not) Clock 0 ~ 1 Shift 
Chan 1 Early Phase cl A i-------t-----------------' Diag 5-035 I 

Print Start SS 

/not) 48 Chor Set A (not) Scan 50 

~Pr_i_n_t_T_im_e ____ __,~ OR 1-----------L~ FL 

D 48 Char Set Sys Or Ck Res 
Scan Ctr Reset lOR 

A 

' FP421 

Standard chain 

E 

From CPU Oscillator 

\P,•lood Hmc Clo<k 

Osc T 160ns 

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

Hammer Clock 
and 

Controls 
Diagram 4-100 

FP331 

Advance 

FP411 
FP413 

]Al ____ ~ 
1-------'I 

Scan Counter 
Diagram 4-090 
4-091 (Mod 3) 

FP421 
FP422 

Scan Cntr Advance T. P. 

\T•" Polot to oheck 
that the scan counter 
is getting advance pulses 

To DBI osmbler 

INITIALIZE ATTACHMENT CiRCUITRY 

• Receive a PSSl pulse. 

• Advance the chain character counter. 

• Advance the scan counter. 

• Activate the hammer clock. 

• Synchronize the printer to the attachment. 

5203 Printer Attachment for System/3 DM 5-025 



Diagram 5-030 (Part l of 2). First Cycle Steal-PC l 

2 3 4 5 6 

Diagram 5-020 

Line Nome 

A 
Toke print cycle 

FP312 steal l to: 
1. Load the Activate Load chain Print Latch 

Request Diagram 5-070 LPIAR with 'Select LPIAR character 

print cycle 
the choroc- to Load CC' counter value 2 Execute Print 

steal one 
ter counter at 'Clock 0' into the LPIAR 
shift register 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 CL 1-7 6 Prt C ye Req Late h 
update 

4. Place a data 7 Request Time :..atch 
FP314 character 

from main 
-r-

8 Cyc Steal Req 
B Activate Activate I r Used only if 

'Cyc Steal storage (ad- I I 
dressed by 

'LPDAR Iner 
l I no PC 2 in 

9 Priority Request Req' and at Gate' at CL 3 I this group 
~Clock 6' the LPDAR) I 

I 
into the data 

I 
10 Priority Requested I 

register I 
5. Decode the _.J 11 Chon 1 Cyc Steal Req 5 

FP314 FP315 data charoc- Activate 
ter to see if 'Select LPDAR 12 DBO Bit 5 (DBO Bit P inactive) 

Activate 'Priority Re- it is a blank Ta Iner' at 
'Priority Re- quest' activates 6. If it is not a CL4 13 Printer Priority CL 8 
quest' and 'Priority blank, in-
'Chan l Cyc Requested' hibit incre- 14 Select LPDAR To Load SAR 
Steal Req 5' menting the FP322 

LP DAR Receive a 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 blank 16 Ptr 1/0 Cyc Latch 

reg is !er and (Hex 40) 
decode it 17 PCl Latch 

No 

18 Select LPI AR To Load CC 

'DBO Bit P' 19 Shift \1 bit shift register 

inactive and 4 bit shift register) 

Yes 20 LPDAR Iner Gate 

Cycle 
21 Select LPDAR To Iner 

Select LPDAR steal 

to load SAR granted 
22 Load Data Reg 2 

(load data choroc ter) 
23 load Do•a Reg l 

Activate Prevent (check da•o character) 

D 
FP312 'Chon l lnhib- updating the 24 No Datu 

Sets the PC l it LSR Load' LP DAR 
Set 'Ptr 1/0 
Cyc' latch 

latch at 25 Chan l ln'1ibit LSR Load 

at 'Clock SB' 
'Sample DBO 
and 'Clock 8' 

E 

c D 

Diagram 5-040 Diagram 5-070 

0 

Request PCl (not granted) 

1 2 3 4 5 6 7 

6 

7 

8 0 

CPU Clock Times 
Request PCl (granted) 

1 2 3 4 5 6 

5-030 

8 9 

PCl 

7 8 0 1 2 3 4 5 6 7 8 

7111111 - l 1--1 1--1 1--1 Reset if no data 

8- -9 

B lillm -7C Time °SJime ..... 

I 
l 0 12 -13 ... -I/ 

10 16 

11~ 

17 _.I_ .. _. ..... _. 
PCO 16 ... 

16 -17 

Ii 
liAssumc 'f'~o Doto' inactive, meaninq o choracler, ~ot a blank (Hex 40) is in the Doto Reqi~ter.) 

T_T 
lf.Active if PC 2 is toketl 

CPU 

5203 PC 1: Look for Doto 1n Core (LPDAR) 
Load LPIAR 

Cycle Steal Request Bit 5 

17 /~ 

, .. 
7D-OC Cycle Steal Request Granted Bit 5 

LSR Select Sits 5 and 6 .. 
Chain Chor Cntr Shift Bits 

rA LSR Select Bits 4 and 6 
0 

_L_P_D_A_R ___ SAR 
(LPIAR) 

land 2-SDR~B, ~O 
~~-l~.S~R-~~l_ri~t~e~L~o~~~-+~~~--+-., ~ ~~ 

3ond4 LPIAR LPDAR Iner Bits 

_._ 

Lo Byte LSR Select Bits 5 and 6 

To DBO ILPDAR Doto) 
'--~~~~~~~~~~~~~~~~_____._... 

5 and 6 
Inhibit LSR Load 

Cycle Steel Request Bit 5 
•LPIAR Le byte oddrc11 needed, if PC2 is taken

4 
7 and 8 

-·H 

.. 

.. I 

} 

Doto remains 
the some until 
reloaded 

Printer 

6 

8 

0 

land 2 

3 and 4 

I 

5 and 6 
I 

7 and 8 



B 

D 

E 

2 3 

..... ,,, _______ -l~-, 

l'.::!9 Dato_ --,___,, ,,__,____, 

Pf? .. --··-. --- ·1- . 1 1-1 ! ,;,· ·'.:;roup End 

! A l----·--1 nR ·-· -··· ·-· -
(10t; tiri~:• .. :":-,·~ I J PC3--< i -·-· "'l_ __ .. ____ _J :........ ....... 

-~r)do-:k·o---

_-;:b_an 1 Ear!.l_ Phase C 

4 5 

Request Time 
Cyc Steol 

Req 

v 6 7 

Request PCO 

I 

8 9 

CPU Diag 4-1 00 

~--------------------Pt_r_Pr_i_o_ri~!.l.-~C_L~s __ ....., 8 

-
Diog 5-045 

5-055 

l (adv eye steal ctr) 
A Ji--e-------t A 

-----l---1 Diag 5-045 
Clock 6 ] __ ____. A FL J 

OR .... Chon 1 Cyc Steol Req 5 

~ 
Sys Res ~s Ck Res 

f------i-----1 Ptr Priority CL 8 
Clock 2 Priority Request Priori.!i:_ Ri:g_uested ,--- ~PC 1 looks for hex 

5-055 

FP314 

·----e--i& 

j A 
Shift 

Chain 
Character 
Counter 

Diagram 4-095 

"Pel, cc 7bit 
shift reg update 

{ 

DBC' Bit 5 40 in LPDAR 
Ptr 1/0 C.1.c FL _{_not) DBO Bit P A l 

/ 

Cl k 8 A 1-------1~.--:PC::-:---l 1-__:PC..::::.:......,l 

S,,, '"' • 5" Ck '"' ]OR FPJl 5 °

0 

c~-+--e-+---::---::---:---t---i----J-e----j-A---F-L__J 
Cycle Steal Granted Sa~le DBO _J_ AJ FP312 Cyc Steal 

I 

'-N 

1n~!l Execute Print 

Sam_e!e DBO CL 5 

PCO jA FL 

lnot) Execute Prt 

FP313 

Ctr On 
r--

FF 

1 
I---

FF 

2 Off 

J 

(clock 8 •sample DBO) 
c 

Diag 5-045 
5-055 

PC Gro~ End D 

Diag 5-075 

Value of chain character 
counter to DBI 

J A r CC Gate CL 8 N i-:C:;.;C::._:G:.:a:.;;te:;,.C;:.L::..:r~-A-, 

I; B« Llflltt~,11111 .. .,. .......................... 1111111111111111111111111111111111111111111111111111111111111 .. 11111111111111111111 .. 111111111111illli1111Z1;c;:i:iiill11:1.f::mscm11111111111m11111111111111111:111111111111111111111111111111111..l,.iiiiiil1111111111111111111111111111111111 .. 11111.t__::_~ 
; µ. ~~ ~ DBI Assembler LQfilJ 
~ .. - , (JLPDAR i'ncr b1"ts' -- Diagram 4-050 ~ 1/0 IF L""9 j .... QL'~ u__. . . .. I 

~-r--~---, Doto Clock 3 A 4-055, 4-060 CPU Diog 4-100 

.. :..:.:.:.:_;:_;_.;-___ .. _'· -· ,,_,L __ J. I ~ VT r~~~~c~yclej A LPDAR Iner Gate~ 
I 
i Select LPDAR To Load SAR i (cye<teol ct< FFT o• FF~) A J 

Prepare for LPDAR 
increment if only 

DBO +-~_::od Datc:__~~g_L______ ·r·--; 
............... 11:~~==·::::·=~~==:::::11111111m11:~1·~·111111 ..... • I ---·-

i 

'7 
Load Dato Reg 2 :JFP322 ._ _____ __:::. _______ ~~ 
Load Dato Reg I No Doto 

FL 

Load Dato R~ 1 -FP323 

PC! 

Latch inactive means the data 

I 
register does not contain a blank 
(Hex 40). 

PCl 

] 
A l Select LPIAR To Load CC 

Clock 0 j --""="'""'----t. _ __J 

___ C_l_oc_k_4 ___ ~J A 

.._r-­
Select LPDAR To Iner 

J A 11--_C_ha_n_l _l_n h_i_b_i t_L_s...,R.L,_o~a_d 

J j "'Prevents the LPDAR 

...:S::::a::..:.m:.i::.:..:.elle:.....::::D.:::.BO:::::_C:::..::.L..::5:.._ __ -r--.r---,1-'_J from updating 
Ptr ]lo (ycle J A 

FL 

Clock 0 

2 PC 1 in this group 

AR t---C_ho_n_l_L_SR_Se_l_e_ct_4 _________________ --iJl/01F 

FP313 
CPU Diag 4-100 

OR AR t--C_h_an_l_L_S_R_S_e_le_c_t_6 ______________ --1{1/0 IF 

CPU Diag 4-100 
FP313 

Chan 1 LSR Select 5 j 
AR 1--------------------------;l 1/0 IF 

CPU Diag 4-1 00 

Diagram 5-035 (Part 2 of 2). First Cycle Steal-PC l 5203 Printer .. '\ttachment for System/3 OM 5-035 



Diagram 5-040 (P:nt I of 2). Second Cycle Steal--PC'2 

A 

B 

c 

D 

E 

D•cgrcrn 5-030 

Request print 
cycle steal 

two 

Toke print 

cycle steal 
two to: 
Place a char­

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

2 Take the data 

character out 
of the data 

reg and place 
it in the A 

reg 

3 Subtract the 
A reg from 
the B reg and 
toke the re­

su I ts bock to 
the data 
register 

4 Decode the 
results of the 
subtraction 

5 If it is a 
'Print Com­

po1e' inhibit 
incrprnenting 

the LPDAR 
6 Activate the 

hammer fire 
buffe1 

2 

FP314 
Activate 'Cyc 

Steal Req' 
And at 'Clock 

6' 

Activate 'Pri­
ority Request' 

and 'Chon 1 
Cyc Steal Req 
5' 

Set 'Ptr 1/0 
Cyc' latch at 
'Clock BB' 

--, 

FP312 

Activate 'Sel 

LPIAR to Load 
SAR' at 'Clock 

8' 

Activate 

'PC 2 CL 1' 
places data 
reg in DBI 

FP3l5 
Activate 
'Chon 1 Binary 
Subtract' at 
'Clock 3' 

Activate 

'LPDAR lnc1 

Gate' al CL 3 

Activate 'Sel­

ect LP DAR to 
lnc1'atCL4 

'Load Doto Reg 

I' to check for 
p1int comprnc 

Diagram 5-070 

I 
I 
I 
L_ 

I 
I 

_J 

3 

FP315 

1 'Priority Re­
l quest' activ­
lates 'Priority 
1 Re uested' 

I I DBO Bit P' 
I inactive 

'Cyc Steal 
Req' granted 

Sets the 'PC2' 
latch at 
'Sample DBO' 
and 'Clack 8' 

I u,ed only if 

I no PC 3 in 
I this group 

Activate 
'P1 int 
Compare' 

Activate 

F P323 

FP3l 5 

'Chan l lrih:h­
it LSR Load' 

Activate 
'Hammer 

Fi1e 8f1' 

4 

Line Nome 

Print Latch 

2 Execute Print 

3 PCO Control 

4 Print Time 

5 Start Hmr Clock 

6 Prt Cyc ~eq Latch 

7 Request Time Latch 

Cyc Steal Req 

9 Priority Request 

10 Priority Requested 

11 Chon 1 Cyc Steal Req 5 

12 DBO Bit 5 (DBO bit P inactive) 

13 Ptr 1/0 Cyc Latch 

14 Sel LPIAR to Load SAR 

15 PC2 Latch 

16 PC2 CL 1 

17 Doto Reg Bits (to CPU for subtraction) 

18 Chan l Binary Subtract 

19 LPDAR Iner Gate 

20 Select LPDAR to Iner 

21 Load Doto Reg 1 (check for print compare) 

22 Load D:ita Reg 2 (load results of subtraction) 

::'3 P1 int Compare Latch } 

24 Chan 1 :nl1iLit LS~~ Load Orily If Comrore 

25 Hamme1 Fire Buffer 

I /,I I DSO bit~ 
I :nactivt' in the 

: dcita 1C'9ister 

I Prevent incrc­

: rncnt;n9 the 

1 LPDAR 

5 

Request PC2 (not granted) 

0 1 2 3· 4 5 6 

,. 

I 

7 --jJ_ --9 

8 ._ 

6 

7 8 0 1 

CPU Cycles 
Request PC2 (granted) 

2 3 4 5 

7 

" 

6 7 8 

..... ..... 

.... 
7C Tirpe 

12 

10 12U 

T 
10 13 

. 

CPU 

c 

8 

PC2 
., 

0 1 2 3 4 

. ~-.-< 

... · _.., 

.. 

0( T;me 

... ·• .. ····.:;;;:· 

15 ~ 

16
1 
.... 

15 -PCO l'.l~ 

13 lillll!m 

• .< 

5 6 7 

.· . 

''t 

'-

,, 

8 

~ 

'~ 

9 

(reset if no print 
compare) 

5-040 

15 ~-· ' 

I 
15 

I 
/1 

I 

} 

Dotn remains the 

some until reloaded 

1'.J,:?J -
I 
15 ?J 

::;203 PC2 '.JuLtract LPDAR Dato From 
LPI AR Doto and Check Result 

Rcrnoins on until 
next PCl clock 6 

Printer 

Cycle St1.:ul Request Bit 5 ---------6 
7D-OC Cyc. le St(,al Rcr111e·.1 Gronted Bit 5 

.-~~~~--~~~~, 8 
LSR S<-kct Bit> 4 and 6 ..,..__ 

1J -- LPIAP__.SAR 0 

Data R<:'J 2 ILPDAR rlnto) 
1 nnd 2 

Chonro("I Binary S.ubt 

3 arid 4 
___ L_P_D_1_, P_· _I _"_'=r_B_it_s ______ 3 and 4 

LSP Sef,.c.t Bits 5 and 6 

Tc, Dfl0 r.,ubtr.-,ct result) 
~------- --------~ 

lr.hi>,it L~P. Load ---- 'j rmd 6 

I 
7 and B 7 ond 8 



A 

B 

c 

D 

E 

2 

c (clock 8 •sample DBO) 

Diag 5-035 

fs) Ptr Prior!.!r_ • Cl 8 (Cycle Steal Request qranted) 
'--..../ 
Diag 5-035 

3 4 5 6 

PC2 chech for Clock 3 
print :~pare~? ,.----,L 

n...t: /{ f>'_ J A J Chon l Binary_ Subtract 

,---;---]~A_. Fl r------~-------~..------1..--L-__J 

.____ 
FP312 

7 8 9 

PC 2 

J A 1r-----------__;,PC~G~r~ou~~~E~nd~--1 D 
..-----~ N t------t_ _ __JJ 

Diag 5-075 

Cyc Steal Ct-tr ______ __J_+-~--t A I j 

FF 0 n .------, 

t ~}I--
8' (advance eye steal ctr) 

Oiag 5-035 

2 

Select LPIAR to1Lood SAR 
t------i.--A--lJr-------------t_ _ __J -------~ 

OR ..:..P.;..:.tr_,~'-0"'--'C""'~-=-c.:...:le'------r ____ 

1 
'i. 

Select LPDAR tor,...1-nc_r _ ___, 

Clock 4 

AR 

AR Chan 1 lSR Select 5 

PC2 - r Hmr Fire 

J A l ..----. Bfr Hammer Fire Bfr 
Print Com___E_are __j ...- J A l .--___ ---------N-i~-A:-T--F"'"Fi~!!:!!!:!:~~~'.!.__f A 

A R 
A J 

~~n_otl_~E_xe_c_u_te_Pr_in_t __ __._J FPJI 2 
lE-E}r--C_h_a_n_l_l_S_R_S_e_le_ct_6 __ ___, -

Clock 6 l&D?N Diag 5-065 

N Jr---'~F-~-1-5~ 

~Res+ ~Ck Res 

CPU 

Main Stom9e 

SAR SOR-

··-·· 

•CPU generated pulses 

8 
Reg 

/Active for entire 1/0 cycle 

Gate VO Bus to "J1' ~ Not used for 
line printer 

PC2 

Clock I ] A 
~ 

PC2 •Clock 1 

Note: • PC2 - Checks for 
Print Compare 

A Translator ...ii 081 
.... lll!llllfR~ !lllX~CaroCode ~~C::~-=:=mit::::Zlliiillli:mll'l¢:::::t===:::==:::::=:::=:=:::=:::i:--=:=:::=::::J::::::==:::::::;z::~=::::::=::::::::cc:==::::::::=::::::::!!E?:Z:::::!:::::::::m:m:mm:i:m:::':!lm!l:':::::lllZll 

to Hex -,.. I 
·~1--~C~ha~n.:.....:..l~Bi~n:::::u;arv~SQu~b~~a~c~t~-t-----~---------------------------------1 

I 

\ 
- L4 Bin Sub* 

A~U ,_. ___ M~n;;,;,.;;;C~omp;;,;.i;,.;A:..;..;.;@!g_;;;a..-*~--~ _- Not used for 

i_e Printer 

_ _ Translator 090 DBO ~ 

0 

.... liiiilllllma11111 ................... Hex~ .. liii .... ajl:liilil.!:~~ DBO 
Card Code " Register 

.. ·. 

K-------------------------

7 
lsR (Hi) FP321 

illl!Jpm ___ x .. 

load Data ~ 2 J 

0 

Data 
Register 

7 

FP322 

] A 
..•••••••••mmz-.m::m••I(~ DBI Assembler ~ 

1LPDAR Iner Bi aj_ .r- Diagram 4-050, 

------- 4-055, 4-060 
LPDAR Iner GaJ A 8 

Ptr _!LO <;y_cle T~----~ 
-
f!notl_-Pc_o --t.......]] A__JLJ Clock 3 J --

Prepare for LPDAR increment 

------------+---------1-------+--.:..;PC::.2::...-___ ,--i,f no PC 3 in this group 

PC2 Print Com_J)C: re Chon l LSR SellSCt 4 A 1 ----1 -
Print Com.J!Q)"e I Pt. I J A Chan 1 Inhibit LSR Load 

Sample DBO CL 5] A Chon l LSR. Select 5 

Chan 1.lS!l S~lect :6 --"-

.... LSR 
Seleet 1-
Decocht 

,Z.. 4 and S decode to 
1t1lect LPIAR. 
5 and 6 decode to 
select LPOAl 

f.•.I 

... ,.l·;. 

4~ 

load Data ~ 1 ___ ~ A ,-
[And active provides both 'load data 

reg 1' and 'load data reg 2' 

Fl Sa~eDB~ .. j 
Ptr JLO ~cle ] A FL -..._, 

Clock 0 

Diagram 5-045 (Part 2 of 2). Second Cycle Steal-PC2 5203 Printer Attachment for System/3 DM 5-045 



Diagram 5-050 (Part I of::!). Third Cycle Steal-PC3 

A 

B 

c 

D 

E 

Diagram 5-040 

Request print 
cycle steal 
three 

Take print 
cycle steal 
three to: 
Write a 
blank {Hex 
40) into the 
main storage 
core loca­
tion of the 
data charac­
ter to be 
printed. On 
future cycle 
steals this 
position will 
read out 
blank mean­
ing that it 
hos been 
printed or is 
indeed a 
blank 

2 Inhibit load­
ing the B 
reg so that 
the Hex 40 
will be 
added to 
zero 

3 Increment 
the LPDAR 

Develop 'PC 
Group End' 

Diagram 5-060 

2 

FP314 

Activate 'Cyc 
Steal Req' and 
at 'Clock 6' 

FP314 
Activate 

Activate 
'Printer 
Priority CL 8' 

Selei;:t LPDAR 

to load SAR 

FP312 
Set 'Ptr 1/0 
Cyc' latch 
at 'Clock 8' 

FP315 
Activate 'Chon 
l Block SOR' 
and 'Chon 1 
Store Data' 

FP315 

Activate 
I PC3. CL 1' 

Increment the 
LPDAR activa­
ting 'LPDAR 
Iner Gate' 
and 'Select 
LPDAR to 
Iner' 

Always 
activated by 
PC3 

I 'Priority Re­
: quest' activ-
1 ates 'Priority 
I Requested' 

No 

'DBO Bit P' 
inactive 

'Cyc Steal 
Req' granted 

I LPDAR 

I ad~resses 
1 main star 

1 
Sets the PC3 

1 latch at 
l 1Somple DBO' 
1 and 'Clock 8' 

Anded with 
: 'Print Com­
: pare' in DBI 

1 Assembler 
I Sends Hex 40 
I to CPU 

1 The 'Chon 1 
I Inhibit LSR 

: Load' I ine is 
1 not activated 
I during PC3 

3 4 5 6 

Line Nome 
Request PC3 (not granted) 

0 l 2 3 4 5 6 7 8 0 l 

Print Latch 

2 Execute Print 

3 PCO Control 

4 Print Time 

5 Start Hmr Clock 

6 Prt Cyc Req Latch 

7 Request Time Latch 

8 Cyc Steal Req 71111111 

9 Priority Request sBmlll 

10 Priority Requested 9 

11 Chon 1 Cyc Steal Req 5 Bllmll 

12 DBO Bit 5 (DBO bit P not active) 

13 Printer Priority CL 8 

14 Select LPDAR To Load SAR 

15 Ptr 1/0 Cyc Latch 

16 PC3 Latch 

17 Chan 1 Block SDR 

18 Chon l Store Data 

19 Print Compare t I 

20 Chan 1 Inhibit LSR Load 
(Not activated - LPDAR updated) 

21 PC Group End 

22 PC3 •CL l (Hex 40 to CPU) 

23 LPDAR Iner Gate 

24 Select LPDAR To Iner 

CPU Cycles 
Request PC3 (granted) 

2 3 4 5 

. ,. 

7 

6 7 8 

,. 

..... ..... 

... 
7C Time 

'I*. 

0 128-

13il!!l!lm 

l 0 13 l'. 

1
1
6 E 

T6 

16 

8 

PC3 

0 l 2 3 4 

',., 

OC Time 
/ 

... I 

I 
_,..,__ ,. 

.. 

.. 

''1::" 

r;a-
-
PCO 15 ...... 

CPU 

-
5203 PCJ Write Hex 4D in LPDAR and 

Increment LPDAR ( • 12) for HAR 

Cycle Steal Request Bit 5 

7D-OC Cycle Steal Request Granted Bit 5 

LSP. Sr:!ect Bits) ancJ 6 
.....____~~~~~~~---.-~ .... 

Blod SDR to B 

Shrc Data 

0 LPDAR-SAR 

1 and 2 

3 and 4 
4CD 

Hex 4D to Core 

5 ond 6 

7 and 8 

LPDAP Iner Bit1 

r-L~: 
-4-~~~~~~~~~ 

LPDAR 
Lo Byte 

j',._. 

Printer 

6 

8 

0 

1 and 2 

3 and 4 

7 c:nrl 8 

5-050 

9 

~ 

5 6 7 8 

_,., 

.. ' 

......... 

. ~1· s el Off Next PCl DBO CL 5 

.. 



8 

~ 

c 

D 

E 

2 

~Jc lock 8 •sample DBO) 

'-~-
Diog 5-0J5 

£:1 
Ptr Priori t· 0 CL 8 (Cycle Steal Request granted) 

Diag 5-035 
C c Steal Ctr 

FF 

Off 

8 {od:i:ance c:i:c steal ctr) N 
On 

Diog 5-035 FF 

2 

n<~t) Execute Print 

... ,..,_,........ ...... , ...... _ 

Ct>U 

Matn Storoge 

$AR SOR 

Diagram 5-055 (Part 2 of 2). Third Cycle Steal-PC3 

3 4 5 

PC3 • Write Hex 40 in LPDAR 
• Update LPD~R to Fire Correct Hommer 

A 

3 

FL 

FP312 

PC3 

/Activate for entire 1/0 cycle. 

¥'Gate 1/0 Bus to A* 

Clock 1 

Printer I 0 C cle 
not PCO 

Clock 3 

6 

PC3 eClock 1 

Print Com re 

LPDAR incr bits) 

LPDAR Iner Gate 

PC Grau End 

7 

Chan 1 BlockSDR 

Chon 1 Store Dato 

Hex 40 (blank to CPU) 

DBO 

DBO 
Reg 

DBI Assembler 

Diagram 4-050 
4-055, 4-060 

Data 
Reg 
2 

8 

r .Hex40 

DBI ---· 
PC Grau End 

HAR 

HAR 
Reg 

0 

5 

9 

D 

Diag 5-075 

PC3 HAR Set 

Ptr 1/0 Cycle 

Clock 4 Select LPDAR To Iner 

Printer Priority CIS 
Select LPDAR To load SAR 

(PC2) 

Chon 1 LSR Select 5 
C an LSR Se eet 6 

5203 Printer Attachment for System/3 OM 5-055 



Diagram 5-060 (Part 1 of 2). Hammer Firing 

A 

B 

c 

D 

E 

2 

HAMMER FIRING 

1 Decode the ham­
mer address 
register 

2 Activate the 
selected X and 'f 
address I ines 

3 Set the 
hammer fire 
magnets on 

4 Check that the 
hammer hos fired 

5 Check that the 
hammer magnet 
has turned off 

G 

Diagram 5-070 

3 

FP335 
Activate 
'Load HAR' 
at' Hommer 
Clock 3' 

FP334 
Active 
hammer 
address I ines 
(one X and 
one Y) of 
hammer to 
be fired 

Activate 
'Hammer 
On' 

FP335 

FP333 
Activate 
'Hammer Set' 
at' Hammer 
Clock 4' 

FP201 

Yes 

Yes 

This pulse is 
sent to the 
printer to set 
the hammer 
driver. This 
line active 
and two address 
lines active 
fire a hammer 

Active at PSSX 
if hammer 
did not fire 

No 

Active at PSSX + 
2 if hammer 
did tum off 

4 

FP341 

Activate 
'Hmr • Increment 
Failure Ck' 

FP341 

Activate 
'Check Error' 

Turn on 
check light 
in printer 

5 6 7 

The hammer address register was loaded with the address in the LPDAR 
either as the result of PCO or PC group end followed by o '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 
qctivated if the hammer fire buffer trigger is on. The 'hammer set' 
pulse is taken to the printer and to all of the hammer latches. It 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 ;,can. Each 
time it is addressed, a hammer driver is deactivated by the 'hammer reset' 
pulse unless a character is to be printed in that position. If a 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 turned on, and (2) o check to ensure that it 
has tu med off. The check to see if the hammer driver turned on is mode 
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 hos turned off occurs two print scans 
later (print scan X + 2). The check to see if the hammer hos turned off 
cannot be made on the next print scan ofter the hammer driver hos fired 
(print scan X + 1) because the response from the hammer driver that gen­
erates the 'hammer off echo' line is still on because of a long period of 
reset delay. If the 'hemmer off echo' line is active at scan X + 2, the 
hammer hos turned off. 

5-060 

8 9 



B 

c 

D 

E 

2 3 

Data 
Register 

7 
'----
FP322 

4 

0 

Hammer II•••••• X ••••Address 
Reg 

5 

5 6 7 8 9 

Address of hammer 
jselected to fire t 'AndlTIQde# r· Haom .. Add=Y// . . . . . v-z·. F 

Decode 1--__,..,_ _ __:...:=:.:.:.;;.::.:...;...:.=.:::.:..::::.....:..~1'-+--------~~~~--~~~~~~------------H-a-m-m-e-r-S-et---4._.l.-l--lr-A~,l ~ 

Diagram Hammer Address X t . r Fl 

LJ Hammer Check }-
LSR 

._______,Dia9.._____,1ram 

4-120 
4-125 

Hammer Off Echo (no echo) 

l_ ... , 

_Ha_m_m_e_r _Re....;.s_et+-~l"IRl--.f .._..A} 1 ~-~ ,~ 

+t:l- Ai 
ti.--··. l Dr~ '1 

l , PRINTER· 60 
.~· Volts , 

i._ ~·--- b~···· __: 

Hammer Clock 3 _ 

HAR Clock ] A Load HAR 

__ C._.rno.;..!1""-'-H.;.;;a....;.m....;.m..;:e....;.r ..;:C.;;;I o:.;:c.;;;k..;.A.;;;d;..;v.;;.an""c:.;;e;_ __ ---1.-----, 

Hammer Clock 4 /

Hmr Set Ctrl 

-1 Hammer set 
ui---:=~--+--1 

A ---H~am~m=er=C~lo-ck_C_o-nt_ro_l----1] Hmr Set Ctr[ Gate 
Hommer Clock Control 

FP333 

Hammer On 

I ~A_-'\..,.,~.!;!r<afll!:< l"'l re Bfr 
,,:::_/ 1 

]A FL ...._ Note 1 

Diag 5-oo 
Hammer Off 

FP335 

"! 
"1 

Clock PH On DBI 
l 

DBI [ 
.. Dbifilll ___ Assembler A ~ J N 

L:D:.:i_:as:,:r.:am:_J--...r-D-B_l_S_N_S_Bi_t_5 __ 1 :~:s;b~~r A r 
4-050 ~1agram 

Hammer Echo Ck Latch TP 

SNS• N Code 3 • E-82 • Cll 

Hammer ·' J-
EchoCheck Not Hmr-+ Iner Failure Ckj - , - OE r 

FL A [ Hammer Echo Ck [ l Hammer Off •r--__Jt--'""""'"""'";;.;_;=-'""-"--.-----erll A L___~__j---~~;;.;.;.;.;...;;;..;..;.. ___ _, 
1 Sam~le Echo Check 

POR I -

4-055 4-025 
4-060 4-030 

CPU Diag 4-100 

4-035 
4-040 
4-095 

"" Common lnterhck 
~Dr -Iner -Failure Check 

PR( Start Res + m Ck Res 

FP341 

Drop 60 Volts OR Hamm§ Ck 
~ ~ 1-i~U!!!liW:~-----.r--F-l-,rO~)~,_A_11Y __ H_a_m_m_e_r_O_n_C-he-ck----4--' 

\,..op =volts to : ~~ Res $~ Ck Res 
the hammer coils FP341 

Thermal Ck 

A [ Jnotl Print latch 

14 

' ' . ; 

From Data Regf er (Bits 0-5) 

Hcimmer Address Register 

0 (and decode) 5 

+v o 4 
x 

8 c 

7 '"' * *33 

8 ·31 32 1 2 

9 3 4 5 6 

A 7 8 9 10 

B 11 12 13 14 

c 15 16 17 18 

D 19 20 21 22 

E 23 24 25 26 

F 27 28 'l9 30 

132 Prt Pos 
33 i'liagnets 

* Addresses do not occur. 

'f'-Y 0 4 8 C 
x 
7 * 

.,. 
* 

8 * 2 

9 3 4 5 6 

A 7 8 9 10 

B 11 12 13 14 

c 1'5 16 17 18 

D 19 20 21 22 

E 23 24 25 26 

F 27 28 'l9 30 

120 Prt Pos 
30 Magnets 

lPDAR Address to Magnet Conversion Table 

7 • • • 

8 ,... • 1 

9 3 4 5 

A 7 8 9 

B 11 12 13 

c ]5 16 17 

D 19 20· 21 

E 23 24 * 

F * * * 
96 Prt Pos 
24 Niagnets 

c 

.. 
2 

6 

10 

14 

18 

22 

* 

Diagram 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 

A 

B 

c 

D 

E 

2 

Diagram 5-060 

Check to see 
if hammer 31 . 
32, or 33 is 
addressed 

Reset 'Execute 

Stop hmr 
clock 

Prt' and 'Print 1-----------. FP314 
Time' latches. 
Check to see 
if the lost me­
chanical (M) 
position hos 
been printed 

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

END OF 
OPERATION 

Deactivate 
'Execute 
Print' 

FP313. 

Deactivate 
'Print Time' 

Reset 'Print 
Latch' 

3 

No 

Diagram 5-020 

I 50 print scans 
I hove been 
I token 

I Deactivated 
I by 'Stop 
I Printing 48' 

I Deactivated 
I by losing 
I 'Execute Print' 

4 

Reset 
'Lockout' 
FL 

Request 
Cycle 
Steal 

Diag 5-030 

Diagram 5-010 

5 

Diagram 5-030 
Diagram 5-040 

Activate 
'PC Group 
End' 

Reset the 
hammer be­
cause either 
'No Data' 
was active o 
'Print Com­
pare' was 
not active 

2 Check to see 
if hammer is 
off 

6 

I Activated by 
1 'PCl'and 

I 'No Data' 
I 
1 or 
12, 'PC2' and 
1not 1 Print 

Com re' 

7 

,__ ____ F_P3_3 ... 5, FP811 (Mod 3) 

Activate 
'Hommer Off' 

....--_._F_P3_3_3..,, FP823 (Mod 3) 

I Activate 
I at hammer 
I clock 3 

8 

Activate 
'Hommer 
Reset' 

Mods 1 and 2 Mod 3 - - -- _,...;..;...;;.;;.;; _____ ~ - - - - ..,..-----~ 

Yes 

No 

Yes 

I Activated Activated 
I by 'Hommer by 
I Set Ctrl' at 'Hammer 
I 'Hommer Clock 2' 

FP341 
Activate 
'Hmr 
Increment 
Failure Ck' 

FP341 

Activate 
'Check Error' 

Turn on 
check light 
in printer 

Do not sample 
for echo on 
this hammer on 
this print scan 
because ham­
mer was fired 
on previous 
scan and being 
reset this scan 
so echo may 
be either on or 
off (changing 

5-070 

9 



A 

B 

D 

E 

2 

Updated LPDAR 
(~ i.:~!:.l:·""r.':'!"!l!:i 

'\. 
\ 

; 

r. '-~ __ :· ~d:.~~' ,, _____ ,..../ 
:·'~I• . lS; ..,..,i)1: 

DBi 

1/0 IF 

CPU Diog 4-100 

Diagram 5-075. Hammer Reset 

0 

DBO 
Register 

7 

1'1'321 

DBI Assembler 
Diagram 4-050 
4-055, 4-060 

SNS Bit Assembler 

Oro 60 Volts 

3 

Cyc 
Steal 

Ctr 

FF 

FF 

Clock PH on DBI 

DBI SNS Bit 5 

Pull on 

Pul I off 

4 

Cycle steal counter reset 
to await next group of cycle 
steals. PC 1 state is 1 on 
and 2 off 

Hammer Clock 3 

5 

Hommer Fire Bfr 

HAR Clock 
A 

Load HAR 

Hammer Clock Control 

0 0 

FP335 
FP823 (Mod 3) 

0 

Hammer 
Doto 

Register 1111-------••x•• .. Ad~ 

7 

FP322 

5 

Sense Bit Assembler 
Diagram 4-025, 
4-030, 4-035, 
4-040, 4-045 

not Print Latch 

5 

SNS • N Code 3 • E-82 • Ct. l 

A 

FP341 

A FL 

FP335 

6 

Latch off because the 
hammer fire buffer was 
not activated 

7 

_,.... 
Used at Hmr Clk 3 to 
reset 'Lockout' FL end 
request next group of PC's 

Hommer Off 

Hommer Set Ctrl 

Addreu of next hammer 

Decode 
Diagram 4-11 0 

to be optioned for printing 

Hammer 
Check LSR 

Diagram 4-1 20, 
4-125 

8 

Every hammer is reset on every scan 
unless it is fired on that sc~ 

Hammer 
Reset 
Diagram 
4-106 

Mods 1 and 2 
Mod 3 

9 

r------

Hammer Set 
Hammer Address X 
Hammer Address Y 

~·· L 
l> 

c 
Diag 4-065 
Diag 5-035 

Ni--+----. 

Hammer Off 

Ck Hammer Off Echo 

Failure Ck 

Ck Res 

5203 Printer Attachment for System/3 OM 5-075 



A 

B 

c 

2 

Diag 4-070 

[0- CC 119 Check Count 

Diag 2-120 

c Scan 50 (checking scan only) 

Dicg 4-091 (Mod 3) 

3 

UNPRINTABLE CHARACTER 

• An unprintable character <UPC) is any character 
that is optioned for printing but doe5 not appear 
in the chain image area in main ~torage. 

• An unprintable character sets a ~ense bit in the 
SNS bit assembler, but wi II not be detected un­
less en SNS instruction is given. 

• On machines with ~tcndard 48-character sets, 
there is no reduction in throughput caused by 
unprintable characters. 

4 5 

ucs 

not 48 Ch Set (micro switch below chain cartridge) 

G 
PCl Date CL 7 

Diag 4-075 

• 1-R •CL 8 

D 
Diag 4-065 

Start Printing, 1-R, CL 8 

Print Time 

1 · 
Hammer Set 

CC 119 Check Count • I • l" 
L___ I 

---- I. 
---- - I ----""t-, 

I I 

If No Hemmer Set Pulses 

Print Time 

E CC 119 Check Count 
I 

•• 
I .. • 

FF 1 

FF 2 

UPC 

Diagram 5-095. Unprintable Character 

6 

(pull-on) 

.----:F-:-F -,_ _ __.. __ p 

~.~ I FP502 - "-
UCS 

Scan 50 

not 48 Ch Set 

PCl Date CL 7 

• 

FF 

2 

FP502 

7 

• 

8 

ucs 

Start Printin • 1-R • CL 8 

• 

UPC 

FP502 

! 
Used with 

9 

To SNS Sit 
assembler 

Un 

Universal 
Character set 

Diag 4-300 

5203 Printer Attachment for System/3 DM 5-095 



Diagram 5-2 I 0 (Part 1 of 2). Carriage Space and Skip Operation 

A 

B 

c 

D 

E 

2 

510 SPACE 

Select left 
Carriage Space 

Energize left 
carriage clutch 

SIO space 
command 

Carriage 
Space FL 

3 

I If noise is 
I detected, the 
I emitter gener-
1 ate counter is 
I reset, and the 
I next pulse is 
: checked. 

Stop 
Clutch 

END 

Stop clutch 
on 

line compare 

END 

4 

FP623 

Space stop 

De-gate 
carriage 
clutch 
'And' 

De-gate 
carriage 
clutch 
'And' 

Doto buffer 
control for 
1, 2, or 3 
s ces 

I Compare line 
I count to 
I data buffer 
I -skip stop 

on equal 

5 

'Skip to' line 
information 
loaded into 
data buffer 

I 
I 

· 1 

6 

510 SKIP 

Select left 
carriage 
skip 

Energize left 
carriage clutch 

2 

No 

FP625 

SIO skip 
command 

FP625 

Carriage 
skip FL 

L carriage 
clutch 

Yes 

CHECK 
COt'-lDITION 

7 

No 

No 

Q code 
data 

End of 
1-R cycle 

12ms without 
o carriage 
emitter pulse 

5-210 

8 9 



2 3 4 5 

.. ·------------------------------------------------------------

I 

L.~_,,,--- ----------

(not) Data Bit 1 

~od Doto Bit 2 t 

~------i 

~.!l Data Bit 3 I 
t"1at) Data Bit 4 A 

(not) Data Bit 5 

(not.) Data Bit 6 

(not) Data Bit 7 

f(;'· Checkino S ace 

Carrio e Ski 

Forms Porit Error 

Corrio e S ace 

OR 

FP624 
FP714 

Inhibit Latch 

(not) Carriaae Movin 

Hammer or Iner Failure Ck 

(not) Carriage CL 

6 

FP625 * 
FP715 

FP625 * 
FP715 

7 

End 1-R C cle 

Corria e S ace 

Skip 

FP625 
FP715 

8 9 

r--e----------t-------------------'--lf----------------C~a~r~r~S:.i:..:a~c~e_C~k-'--1--1 A 

Diag 4-030 

Inhibit OP 

Corrio e S nc Check OR FL 

D 

Carrio e Ski 

CARRIAGE SPACE COUNTER 

• The carriage space counter consists of two 
binary triggers which are re,et on. 

• The counter accumulates the number of lines 
spaced. 

Corri~ e Clutch 

~-S-ca_n_42_(M_od_3_)__. ___________________________ -+------------------+--. 

Diag 4-090 
4-09 ! (Nod 3) 

A Verified Carr Emitter 

Diag 4-220 

E (not) Carrio e Movin 

Carriage 
Space 

Ctr 

FP623 * 
FP713 

Data Bit 7 

Data Bit 6 

T, 2 

(not) Data Bit 7 

T, 
Data Bit 7 

(not) Data Bit 6 

Diagram 5-215 (Part 2 of 2). Carriage Space and Skip Operation 

Triple 
Space 

FP713 

Line l 

(not) Carriage CL 

(carriage runaway) 

Space 
Check 

Ctr 

FP625 
FP715 * 

2 

4B Char Set 

L~t ~ __ Position A 

Scan 45 
Scan 42 (Mod 3) 

~Line one passed 
twice with one 
carriage operation. 
Output value of 

Start 
Carr 

FL 

FP625 * 
FP715 

Not Print Latch 

S ace Sto 

Not Forms Jam 

FP601 SPACE CHECK COUNTER 

• The space check counter consists of two binary triggers. 

• The counter is reset on at the end of a carriage operation. 

• The counter is used to detect a carriage runaway condition. 

• The counter records how many times the first line of a form 
is passed in one carriage operation.· 

Carr CL Ctr! 

FP625 
FP715 

Carr Clutch 
t----i.----------4 B 

Diag 4-040 

* Left or right carriage 

5203 Printer Attachm:?nt for System/3 OM 5-215 



Diagram 5-~20 (Part l of::!). Manual Space and Restore Operation 

2 3 

c MANUAL SPACE 

A 
Energize 
carriage 

1FP611 
clutch 

Not ready 

l FP611 

Space key 

B I 
Manuel space 
FL 

l 
'Manual carriage 
op' 

J 

Carriage stop 
after one space l FP611 

c 

Reset manual 
space FL 

l FP611 

'Verified corr 
emitter' 

l FP611 

Drop 'manual 
carriage op' 

D 

J 

END 

E 

Release 
of manual 
space key 

4 5 6 7 

MANUAL RESTORE 

Energize carriage 
clutch 

Restore reset on 
compare 

END 

Yes 

No 

No 

8 

FP611 

Not ready 

FP611 

Restore key 

FP611 

Manual restore 
FL 

FP611 

Manual carriage 
operation 

Reset manual 
restore Tr -

: Carriage will 

1 
not move 

1 Compere I ine 
I ctr with ear­
l riage forms 
I I th r istef" 

I ! Reset line ctr 
1 to I 
I 

5-220 
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B 

_.. 

D 

~ 

E 

2 3 4 s 6 

: ,, • '··--- V;:Frifi.::d Carriqg_e Emitter 
/ Manual 

Manual 
Space 

Tr -
FF 

7 8 

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 fonn to advance to print line 1. 

The carriage-control program counter (which ~imulates 
functions of a conventional tape) is set to one. The car­
riage restore keys ore operational when the print unit is 
tilted back (printer open). 

9 

Di~q 4- 22'1 

~~o~c~e~(~k~e~y~p~re~s~s~ed~)~-------------------;r-..--'--""l-----------------~---ir---, Space 

lA FL 

Depression of the left carriage restore key operates the 
ribbon feed For one second. 

Printer 

l Carriage Space (key released) 
1/0 IF_/ 
Printer 

~ Not Rea~ 

i);og 4-010 

[ 1/0 IF 
Carriage Restore {k~ pressed) 

Printer 

[ 1/0 IF/ 
Carriage Restore {key released) 

Printer 

A Restore Reset 

Diog 4-215 

F 
Not Forms Jam • T.P. 

Diog 4-030 

L--

FP61 I * 
FP701 

Forms Jam 

-
..;;PO'--R--''--_c_-------L_o_R__11 r;:;l -, (not) Reset Corr Ck 
Carr S_ync Check ~ 

.V.Onual 
Restore 

]A FL 

.__ 
FP61 l 

* FP701 

l A ---==i---1 

A 

FP61 I 
FP701 * 

Manual 
Restore 

Tr 

FF 

FP611 
FP701 * 

OR l 
I 

FP611 
FP701 * 

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 fonn 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. 

Mon Corr 0..Q --

(carriage instruction) J OR}--

~~-t_:_:_:_:_~_'.a~L:~~-c-h _____ -1L-o_R_J}1-----------------------------~].---A---,lr __ C~a_r_ri_a~g~e_C_lu_t_ch_C_o_n_t_ro_l _______ (_a_ny_c_a_rr_ia_g_e_o_p_)--1]L..._A__J}1-----C;:::.:::a~rr_C:=.:.:lu~t~c~h-·_-1 B 

FP60l FP625 Diag 4-040 

r FP601 FP715 * 

*Left or Right Carriage 

Diagram 5-225 (Part 2 of 2). Manual Space and Restore Operation 5203 Printer Attachment for System/3 OM 5-225 



Diagram 5-310 (Part I of~). Start 1/0 Instruction 

1-Q Cycle 

B 

c 
1-R Cycle 

D 

E 

2 

c START 1/0) 
I 

1 Sample Q 
code for DA 
and contents 
of Mand N 
fields 

2 Notify channel 
of condition 
(A,B) 

l Load the selected 
carriage spoce­
sk ip register 

2 Tum on the print 
latch 

END OF 
OPERATION 

3 4 5 

START 1/0 INSTRUCTION 

• Initiates a printer operation. 
M Field 

• Consists of an 1-Q and an 1-R cycle in the attachment. 0 l Left carriage 

• During the 1-Q cycle, the Q byte of the instruction is 1 
:· decoded and the condition code is sent back to the CPU. 

J Right carriage 

• The 1-R cycle decodes the control cede to load the car­
riage space-skip register. N Field 

l • The print latch is turned on during the 1-R cycle. 

FP323 

Activate 
'Printer DA 
Decode' 

I FP311 

Activate 
'Sample DBO 
Cl 5' 

l FP305 
Activate 
'Chon 1 l/O 
Condition A' 
and/or 

t-
Condition A 

'Chan 1 1/0 activated for 
Condition B' correct DA but 

J printer busy. 
Condition B 
activated for 
correct DA 
printer not busy. 
Condition A & B 
activated for 
wrong parity. 
Not condition 
A and B for 
wrong DA 

l FP311 

Activate 
'Sample DBO t-
CL 5' Load (I eft or 

l FP314 

right) carriage 
space-skip 
register 

Activate 
'Print Latch' 
at clock 8 

J 

000 Space only 

001 Invalid 

010 Print and space 

011 Invalid 

100 Skip only 

101 Invalid 

110 Print and skip 

111 Invalid 

Line Name 

S 10 Instruction 

Ptr DA Decode 

Sample DBO CL 5 

Sample Q Byte 

(load Q reg DBO bits 0-7) 

Chan 1 1/0 Condition (A-8) 

L Corr ·Ins 

Print 

Load Left Carr Space-Skip Register 

(skip or space count in buffers) 

Print Latch 

End of 1-R Cy 

(skip or space latch set) 

5-310 

6 7 8 9 

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

0 1 2 '.l 4 5 6 7 8 0 l 2 3 4 5 6 7 8 0 l 2 3 4 5 6 7 8 0 

JI 

la I• _J 
i ,. 

-.-J 

JI 

JI 
I• 

_j 

.1 

--~ - .___. 



2 3 4 

DBO Reg 
0 0 -

Diag 

B 4-015 Q Re 

-

x~ 
DA 

(0 I 2 3) 
A 

Ptr DA Decade Diag 
4-020 

4 

3 (pori!_y_ck) 

1114--, .... , p;:i 
........... 4 .......... x-

Set 

7 
I 

Error 11 p p-. 

ll FP302 + Reset 

p "-r-11 p 

+Reset 
FP321 FP324 

D 

Semple DBO CL 5 

l Sample Q ~te (reset and set) 

[ l/O IF'. 1-0 Cycle_..._ 

.:Pu c.;us <: 100 1 
"-------------------------------~ 

Q!.~ IF 
~10 Instr 

CPU Diog 4-100 

E 

Diagram 5 315 (Part 2 of 2). Start 1/0 Instruction 

5 6 7 8 9 

_C_a_rri ag_e _S_oac e_o_nd_Sk i p 0 oe ra_t _i o_n 

_C_lo_c_k_l_ .... .---
I Diog 5-215 Port 2 of 2 

I -,---r-A-1r __ ..-----~A-Ski-p -i -
1-R Cycle N 

FF 

J 
.----L__, FL 

End of 1-R Cy I 
P .____r------......:.--+1--+-+------.. 

FP6 l 2. 
FP702 I .___ Not L lnh Latch FP625. I 

FP715 Left carriage circuits shown 

* 6xx left carriage 

Q Byte 

~ 
Diag 
4-020 

1 
Select Left Corr 

Select Rj_g_ht Corr 

S 10 Skip_ Command 

510 ~ace Command 

Print 

1/0 Meter Run 

1/0 Working 

1/0 Condition A 

I 8 Space I 
A t-h._______.j A 

FL 

I I 

* 7xx right corrioge 

L__ 

I FP625. I 
FP?lS OE LCorrlns 

- -=::t ____ J_l-R_C....1...:t...c_le_JL_A_JJ L_ -+- +--- -- -- --

r -- -- --
1-R (ycle 
Print 

I Not No-O_e_ 

Clock 8 

Initial Cycle Steal 

F'P624 Sample DBO CL 5 
FP714* 

-- -- -- -- --
I Diag 5-015 Port 2 of 2 Print 

Sam.£!e DBO JA FL 
A 

I -

Carriage Space Skip 

·~'·'·' ~=·· 
A Load Left Carr Space-Skip 

r 
Diag 
4-210 .__ 

Corr Parity Error Bit 

L -- -- -- -- -- -- -- -- _J 

l '--------------------------------l-------~l/~0;!...!:M~e~t~er~Ru~n.!.-___, l/O IF 

CPU Diog 4-100 
OR (forces CPU clock to run during printer 1/0 cycles) JLO Worki~ l/O IF 

I--'-------~-~ ~-----------------------------~------LVl~O~C~o~n~di~ti~o~n~A~l/O IF 
1/0 Condition B ~ CPU Diog 4-100 

FP3ci4 4 OR CPU Diag 4-100 
FP306 VO Condition B ...._------------------------------1-------"'--------11/0 IF 

CPU·Diag 4-100 

T70 170 
SIO 1-Q Byte Condition Cond Cond 

!LO '°''!Y Ecrnc Fl [~C-a~rr_P_a_r~i~~E~rr~or~--~~~--1~ ~ 

A B 

l l i.-channel DBO Process Ck Incorrect DBO Parity 

Parity error freezes DBO 
Reg and br i ng5 up I/ 0 
condition A and B 

Correct 
DBO 

Parity 

Device 
Addr 

Recog'd 
and 

N Field 
Valid 

N 
Field Invalid 

SIO 

SIO 1-R Byte, 
and 1/0 Cycle 

Condition 

Incorrect DBO Parity 

Correct DBO Parity 

0 0 i.-tnvalid Q Process Ck 

Re iected 1 0 

Accepted 0 

0 0 

5203 Printer Attachment for System/3 DM 5-315 
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Diagram 5-3 30 (Part 1 of 2). Load 1/0 Instruction 

A 

B 

c 

D 

E 

LOAD 1/0 

Sample Q 
code for DA 
and contents of 

2 

1-Q Cycle 

3 

LOAD 1/0 INSTRUCTION 

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

• The 1-Q cycle decodes the Q byte of the instruction 
and sends the condition code back to the CPU. 

• Three load 1/0 instructions are required before printing 
to: 

Mand N fields 1-------. 
2 Inform channel FP301 

1. Load the forms length into the carriage forms length 
register(s). 

2. Load into the LPIAR the address where the chain 
image can be found in main storage. 

of condition 
(A, B) 

Activate 
'LIO instr' 

FP323 

Activate 
'Printer DA 
decode' 

FP31 l 

3. Load into the LPDAR the address where the data to 
be printed can be found in main storage. 

4 

M Field 

Insignificant for Load 1/0, 
0 bit preferred 

N Field 

000 Load forms length 

001 Invalid 
010 Invalid 

011 Invalid 

100 Select LPIAR 

101 Invalid 

110 Select LPDAR 

111 Invalid 

Activate 
'Somple DBO 
CL 5' 

I-Op Cycle 

Select register 
specified 
by N code 

FP305 
Activate 
'Chan l 1/0 
condition A' 
and/or 
'Chan l 1/0 
condition B' 

No 

Condition A 
activated for 
correct DA, 
but printer 
busy 

2 Condition B Load 1/0 instruction 
activated for 
correct DA, Ptr DA Decode 
printer not 

busy Sample DBO CL 5 
3 Ccmdition 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 
DA 

FP304 

Activate 
'Select forms 
length' 

FP304 

Activate 
'Select LPIAR' 

FP304 

Activate 
'Select LPDAR' 

Chan l 1/0 Condition (A-B) 

Select LPDAR (Note 1) 

Select LPIAR (Note 2) 

Select Forms length (Note 3) 

(right forms length reg loaded) {Note 3) 

(left forms length reg loadedf (Note 3) 
r---- oad rig t 
I I carriage forms 
I I length register 
I I at 'E-Bl Cy' & 
I 
I I 'Sample DBO 

I CL 5' 
f Load left 
I carriage forms 
I length register 
I at 'E-62 Cy' 
I & 'Sample 

CL 5' 
-----

1 'EBl or EB2 
I Cy' at 'Clock 

2' 

-------
'EBl or EB2 

I Cy' at 'Clock 
I 2' 

0 l 2 3 4 

5 6 7 

CPU I 

Cycle5 

1-Q Cycle EB-1 Cycle 

5 6 7 8 0 l 2 3 4 5 6 7 8 0 1 2 3 4 5 

la. Ls 

6 7 8 

5-330 

8 9 

EB-2 Cycle .... 
0 1 2 3 4 5 6 7 8 0 

,. 

Note l LPDAR Selected for update if N code bits 5 6 7, 
'Chan 1 LSR Select 5,' and 'Chan l LSR Select 6' 
,ignal CPU to update LPDAR. The LPDAR will 
be updoted to the content' of the location 
specified hy the oddre:.:, portion of the LIO 
instruction 

Note 2 LPIAR S,,lccted for update if t-.J code bits 5 67, 
'Chan l LSR Select 6,' and 'Chon l LSR Select 4' 
,ignol CPU to update LPIAR. The LPIAR will be 
updated to the corotento of tloc loc.otio" ,pecified 
by the oddre: portion r;f the LIO imtruction 

t·Jotc 3 Frmn: lcn3th re'.li:,ter(-,) filled if tJ uJcJc: bit> S 6 l 

.J. \ 

I 
I 

~ . 

j 

j 

j 

j 

J 



2 

f~/O if·J-B Not ~ .... Y_c_le ________ --1 

'··---~ ':' ;"lU D;o .. ; c ; 00 

~·J:;\~, ~!· '}~:~.·-'_r_,-~-'-"'-----------, 
r....~--

, CPU r::..i:, '··: ~~o 

~ 
060 Reg 

I) Diag 0 

4-020 

0 I 2J) 

B 

080 
~9-X 3 

CPU Diag 4-100 4 

~-
Set 

7 

D CPU Diag 4·- l 00 

LIO Instr 

CPU Diag 4-100 

E 

Diagram 5-335 (Part 2 of 2). Load 1/0 Instruction 

3 

E-B I or E-B2 C c 

Q Reg 

D:~ 
DA 

Ptr DA Decode Diag 
4-020 

4 

4 

Q Byte 
Decode 

Diag 
4-020 

FP304 
FP:J06 

5 

E-B 2 Cyc load left Forms length register 
E-8 I Cyc load right forms length register 

riage Forms Length 
ister and line one compare 

E-B C c 

E-B 2 Cyc Forms Parity Error Bit 

SblSelect Forms Len th 
Diag 4-215 

5 6 l Select LPDAR 

5 bl Select LPIAR 

I 0 Condition B 

Clock 2 

._-Parity error freezes 080 
Reg and brings up l/O 
condition A and B 

6 

Correct 
DBO 

Parity 

7 

FP313 

LIO 1-Q Byte Condition 

Incorrect DBO Parity 

Device 
Addr 

Recog'd 

and 
N Field 
Valid 

N 
Field Invalid 

LIO 

Incorrect DBO Parity 

LIO E-8 Cycles 

Correct DBO Parity 

OR 

Rejected 

Accepted 

1/0 
Cond 

A 

0 

0 

0 

8 

1/0 
Cond 

B 

0 

0 

0 

9 

LSR Select 5 and 6, select LPDAR for update 
LSR Select 4 and 6, select LPIAR for update 

LSR Select 6 

1/0 Condition A 

1/0 Condition 8 

CPU Diag 4-100 

CPU Diag 4-100 

CPU Diag 4-100 

1/0 IF 

CPU Diag 4-100 

1/0 IF 

CPU Diag 4-100 

.,.__Channel DBO Process Check 

~Invalid Q Code Process Check 

5203 Printer Attachment for System/3 DM 5-335 



Diagram 5-350 (Part I of 2). Test 1/0 and Advance Program Level 

A 
1-Q Cycle 

B 

c 

D 

E 

2 

( TEST vo) 

l Sample Q 
code for OA 
and contents 
of M'and N 
fields 

2 Inform channel 
of -condition 
(A,B) 

END OF 
OPERATION 

3 

TEST 1/0 INSTRUCTION 

• Consists of an 1-Q cycle. 

• During the 1-Q cycle, one of four conditions 
is tested for', and the condition code sent to the 
CPU determines the results. 

• The four conditions that can be tested for are: 

1. Not ready , not no-op. 
2. Print buff er busy. 
3. Carriage busy. 
4. Printer bu sy. 

j FP323 

Activate 
'Printer DA 
decode' 

l FP311 

Activate 
1 Sample DBO 
CL5' 

J FP305 
Activate 

'Chon l 1/0 
condition A' 
and/or 

'Chan l 1/0 
condition B' 

J 

1 Condition A 
I activated for 
I correct DA 
I and conditions 

tested for met 
12 Condition B 
I activated for 
I correct DA 

und conditions 
. I tested for not 
I met 
l3 Condition A 

and B for 
I wrong parity 
14 Not condition 
I A and B for 

wrong DA 

4 5 

ADVANCE PROGRAM LEVEL INSTRUCTION 

• Consists of an 1-Q cycle. 

• During the 1-Q cycle, one of four conditions 
is tested for and the condition code sent back 
to the CPU determines the results. 

• 

• 

The four conditions that can be tested for are: 

I. Ready. 
2. Print buffer busy, 
3. Carriage busy. 
4. Printer busy. 

The Advance Program Level instruction is 
similar to the Test 1/0 instruction. 

M Field 

0 ] Left carriage 
1 j Right carriage 

N Field 

000 Not ready, Not no-op 

001 Invalid 

010 Print buffer busy 

011 Invalid 

100 Carriage bu~ 
101 Invalid 

110 Printer bu~ 

Ill Invalid 

6 

0 

TIO -APL Instruction. 

Ptr DA Decode 

Sample DBO CL 5 

Sample Q Byte 

(load Q reg DBO bits 0-7) 

Chan l 1/0 Condition (A-B) 

5-350 

7 8 9 

I-Op Cycle 1-Q Cycle --I 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 0 

.. 

1111_ 

Ill.. 

IJ 



B 

E 

2 

0 
Diag 

4-015 

0 

(0 l 2 3) 

3 

Ready 

Left Carr Not Busy 

Right Carr Not Busy 

Print Latch 

Ptr DA Decade 
A 

~:.~9 -·DBilO- xm 3 
(parity ck) 

--4-~. PC 1ri---
et =l____. 

7 

p "-..--- h--
• Reset 

FP321 FP324 

Sarriple DBO CL 5 l A l Sarll.Q_le Q !kte (reset and setJ 

[ l/O IF/ i-0 Cycle 
~ 

CPU Diag 4-100 

TIO-APL Instr 

CPU Diag 4-100 

Oictgram 5-355 (Part 2 of 2). Test 1/0 and Advance Program Level 

4 

Status 
R 

1 

I 
x-
I Diag 
x- 4-020 

I 
x-
I 
X-

Set 4 

FP303 Reset 

-
Q Re 

x1 DA 
Diag 

4-020 

4 

Set 

, I '"" IJ-;-
FP302 + Reset 

s 

Q Byte 
Decode 
,.----

Diag 
4-020 

FP304 
FP306 

6 7 8 9 

1/0 Condition A 

OR 1-------------~~-~~~----~--~_;/_~~0;_,:;C~o~nd~i~ti~o~~~A:--______ ~ivoiF:=;> 

CPU Diag 4-1 00 

1/0 Condition B -1 1/0 Condition B r 
4 

OR ~~~~~~~~~~~~~~~~~~~~~~~--=-..::.:....:.;_.:.:__.:;.__~~~~~--111/0IF 

CPU Diag 4-100 

TIO-APL 1-Q Byte Condition 
1/0 

Cond 
1/0 

Cond 
- A B 

Incorrect DBO Parity l l ~Channel DBO 
Process Check 

1-Q Cyc Parity Error 

9 
N }ZO Parity Error 0 0 1-4-- Invalid Q Code 

Carri<!S_e Pari!Y_ Error Field Invalid Process Check 

Correct Device 
DBO Addr TIO Cond Not Met 0 l 

Parity error freezes Parity Recog'd or 
DBO Reg and brings and APL 
Up 1/0 condition A N Field Cond lv\et l 0 
and B Valid 

5203 Printer Attachment for System/3 DM 5-355 



1-Q c,cle 

A 

B 

E-Bl Cycle 

c 

D 

E 

2 

SENSE I 0 

Sa,,-,ple Q code 
for DA and 
contents of 
M and N fields 

Check for 
status specified 
by N code, 
and send 
sense in for­
mation bock 
on the chonne I 

FP323 

Activate 
'printer DA 
decade' 

FP31 l 

Activate 
'sample DBO 
CL 5' 

FP305 

Activate 

'chon l 1/0 
condition B' 

No 

No 

3 4 

SENSE 1/0 INSTRUCTION 

• 
• 
• 

• 

• 

• 

Interrogates the status of the printer attachment logic • 

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

The 1-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 
caJled for in the N field of the Q byte. 

The sense in formation is sent back to the CPU. 

----..-------. 
The SNS 1/0 

I is always ee­
l cepted, 
I whether the 
I printer is 

bus or not 

FP714 

FP305 

Activate 
'SNS N code 
l. E-Bl I 

FP304 

Activate 

'SNS N 

FP305 

'SNS N 
code 3' 

DBI 
assembler 

SNS bits 
assembler 

E-B2 Cycle 
Check for 
status specified 
by N code, and 
send sense 
information 
bock on the 
channel 

5 

No 

Yes 

No 

Yes 

Yes 

No 

8 

FP304 

Activate 
'select LPIAR' 

FP313 
Activate 
'chan l LSR 
select 4' & 
'chan l LSR 
select 6' 

FP304 

Activate 
'select 
LP DAR' 

FP313 

Activate 
'chan l LSR 
select 5' & 
'chan l LSR 
select 6' 

FP624 
Activate 
'N code 0 • 
E-B2 
CL l' 

05 

Activate 

'SNS LPDAR 
incr' 

FP304 

Activate 
'SNS N 
code 2' 

FP305 

,:..ctivate 

'S'."S N 
code 3 1 

6 

DBI 
assembler 

sr,~s bi~s 

assembler 

0 

000 

001 

010 

011 

100 

101 

110 

111 

7 

M Field 

Left carriage 

Right carriage 

N Field 

Byte 2 (E-B2) 

L carriage I ine location 

Iner factor of LPDAR 

Printer timing byte 2 

Printer check status byte 2 

LPIAR Hi 

Not used 

LPDAR Hi 

Not used 

END OF 
OPERATION 

5-370 

8 9 

Byte l (E-B2) 

R carriage I ine location 

Chain character counter 

Printer timing byte 1 

Printer check status byte l 

LPIAR Lo 

Not used 

LPDAR Lo 

Not used 

Yes 

FP304 

hJo 
Activate 
'select 
LPIAR' 

FP313 
Activate 
'chan l LSR 
select 4' & 
'chan l LSR 
select 6' 

Yes 

FP304 

No 
Activate 
'select 
LPDAR' 

FP313 
Activate 
'chan l LSR 
select 5 & 
1 chan l LSR 
select 6' 



2 

A 

B 

E 

3 

SNS 1/0 Instruction 

Ptr DA Decode 

Sample DBO Cl 5 

Sample Q Byte 

(load Q reg DBO bits 0-7) 

Chan I l/OCondition (A-BJ 

{

Gate DBI 
Refer to N Fie Id decode chart on 
diagram 5-370 for sensP data (LPDAR or LPIAR select) 

Diagram 5-375 (Part~ of 3 ). Sense 1/0 Instruction 

4 

0 I 2 

5 6 

I-Op Cycle 1-Q Cycle 

3 4 5 6 7 8 0 l 2 3 4 5 6 

.. 
~ 

7 8 9 

I CPU I 

~Cyde• 
EB-1 Cycle EB-2 Cycle -7 8 0 I 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 0 

.J . 

J 

..... ..... 

5203 Printer Attachment for System/3 OM 5-375 



2 3 4 5 

(Nc:odc 0) Right (EB-1 l 
Carriage 

Line Counter 

A 
Left (EB-2) 

Carriage 

(N code O) 

Line Counter 

(N code 1) Chain (EB-1) 
Character 

6 7 

~ l 
~ OR8 f 

Sense Bit 
Assembler 

Diag 

8 

0 

OR 
... 8 
~ 

Set 

DBI 
Assembler 

Diog 
4-050 
4-055 
4-060 

9 

p 

~--N_o_t_l_c~=Y_'c_le ________ ~Nl------~---, 

CPU Diaq 4-100 OR 11---------------------. 
Counter 4-025 

4-030 
4-035 PG 9~ A

9 

-1/0 IF 

B 

~ 

c 

~ 

D 

~ EB-I Cycle N 1------' FP404 

CPU Diag 4-1 00 

DBO Reg 
0 0 

Diag 
4-015 

(O l 2 J) Ptr DA 
Decode A 

DBO 3 
~9-x• 

(P-ori.!t_ ck) 
CPU Diag 4-100 4 

~ PCl-
~ 

4 

7 

p~ 
JEset 

FP32 P324 

Sam__e_le DBO CL 5 

[i/Ol'F)- 1-Q Cycle 

CPU Diag 4-100 

...... 

Samj'.>le Q B)l_te (reset and se!l 

Q Reg 

Dx1 Diag 
4-020 

4 

x• 

• P• Error 

FP302. 

DA 

11-P 

(N code 1) LPDAR 
Increment 

Bits 

I I 
Printer 
Timings 

(N code 2) 

Q Byte 
Decode 

'---
Diag (SNS N code) 
4-020 I I 

Printer 
Checks 

(N code 3) 

-
5 6 7 Select LPDAR (N code 6) 

4-040 
4-045 

(EB-2) 

(EB-1) s. 
(EB-2) s• 

(SNS N code) 

(EB-1) s• 
(EB-2) 

*'% t a• 
FP345 
FP346 

OR 

-
Clock PH On DBI 

7 7 
Reset .. FP351 

j FP352 
FP353 

Gate DBI I ._______.. 
CPU Ding 4-100 

LSR Select 5 and 6, selects LPDAR 
~ LSR Select 4 and 6, selects LPIAR 

\\\ ~ 
...- \ \ LSR Select 5 t l/O IF 

-
5 6 7 Select LPIAR 

EB-1 or EB-2Cyc l ~ j~ ....___-----.--,---~] A CPU Diog 4-100 
(N code 4) Clock 2 Note 2 

1/0 Condition A 

OR 

1/0 Condition B 
r--

Fp313 LSR Select 6 _J .__,--
1 

l OR Ji-------------~-------il 1/0 IF 
I CPU Diag 4-100 J A L--------r--., ~ 2 

..._--------------~ OR ..._-t__..._ __________________ L_S_R_S_e_le_c_t_4_~----ii l/O IF 

CPU Diag 4-100 

'---------------------------------------------------Jli..%.-O~C~o~n~d~it~io~n~A...:...._ __ ~il/O IF 

CPU Diag 4-100 LI OR 
I~ V -..._---------------------------------------------------.L.::O~C~o~nd~i~ti~o~n~B~--~11/0 IF 

FP304 
FP306 

1-Q Cyc Pari!l_ Error B 
]ZO Pari !Y Error 
"""c'"'"a""""rr_P_a-ri ..... ty"-"-E-rr;;..or---~ .,.____Parity error freezes 

DBO Reg 

Correct 
DBO 

Parity 

SNS 1-0 Byte Condition 

Incorrect DBO Parity 

N 
Field Invalid 

Device 
Addr 

Recog'd 

CPU Diag 4-100 

yo 
Cond 

1/0 
Cond 

A 8 

l 1 
+--Channel DBO 

Process Check 

0 0 
..._Invalid Q Code 

Process Check 

SNS Instruction 0 T 
and 

N Field 
,. E ll/O IF'-">---SN_S_ln_s_tr _____ ~-------~-~---------' 

.____./ 
CPU Diog 4-l 00 Valid 

Diagram 5-3 80 (Part 3 of 3 ). Sense 1/0 Instruction 5203 Printer Attachment for System/3 DM 5-380 



A 

B 

c 

D 

E 

Cycle 

Clock 

Load SAR 

2 

jr.ec~ Wr:te Pulse 
I 

CPU !SD~ fo B Reg 

!Load ALU 

I (ALU output) 
i 
Load Op Reg 

4-020 SiO Instr 

4-015 (Q code in DBO reg) 

4-015 (corr data in DBO reg) 

3 

CPU OPERATION 

I-Op 1-Q 1-R 

4 5 

Ml 
(Increment scan I) 

6 

PRINT OPERATION 

M Position Counter 

M2 
(Increment scan 2) 

7 

M3 
(lncremen t scan 3) 

M4 
(Increment scan 4) 

8 

Print Scan Counter i 

Subscan Counter 

PSS 3 

9 

CARRIAGE OPERATION 

4-020 (load Q reg DBO bits 0-7)1'--------L-------·--·==·- PSS Emitter . 

4-020 Ptr DA (printer address) 

4-020 Chan l 1/0 Condition (A-Bll._ ______ _j_ ______________ _ 

4-020 (SIO space or skip commandiil._ ______ -L----·--·-------

4-210 Load Carr Data Bfr 
(skip or space) 

4--C65 Pr;nr Latch 

(carriage data) 

Print Latch 

5-2151 (set carriage space latch orr--------l.-------..l--------•••••lllf ••••••mmmB1l!lllllllm•llm•m1BllllllB•••Blllllllm1Bll!lllllmammmmmm••••"l.':c':ltij _____ f )llmmmmm•mmiiililiiiiiiiil'. ____ _ 
I 5kip latch) I 

4-065 Execute Latch ••••••••••m:m:am&mlBllllEll'I••••••••••••••••••••••••• 
14-070 (PCO) 5-215 lcarr CL ctr1-1••••••••••• 
15-025 Print Time Latch_..::::::.J•m1111amm•mam1Blm••••·······················-·· 5-215 lcarr Clutch 

14-100 Start Hammer Clock 4-220 I Carr Moving 

I (Hmr fire pulse) I Latch 

1
--------------- • . • • • • • • • • • (carriage busy) 

See Diagram 5-430 I 
4-220 Verified Carr '-'.IL-------~----

I 
I 
I 

5-2151 (space stop or s.~ki!_ep~s~to~ei> __ _:~-----

r------...----....----.--.----....---Co-m_man __ d __ __, I 
: M: N I Control Code I 1 

Op Code QCode 

l 
I 
l 
l 
I 
I 
I 
I 
I 
i 

F 

0 

3 E 

345 10 'L 
fOp 67 -1 

7 0 

+ + 
SIO inter Pr 

A ddress 

M = 0 Sel Left 
M = 1 Sel Righ 

Carr 
t Carr 

Bits 
5 6 7 
0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

Skip 
1 Th 

• N Field 

Space Only 
Invalid 
Print and Space 
Invalid 
Skip Only 
Invalid 
Print and Skip 
Invalid 

ru 112 I 
Space Op 

0 - No Space 
1 - Single Space 
2 - Double Space 
3 - Triple Space 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

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



Diagram 5-415. Ham mer and Chain Timing 

2 3 4 5 6 

.-0.1 inch+ 

A 
Print Position 

A B c D E F G 

PSS 1 ii n n n 
4 .1505in+ __.+--.001 

ri n ri 

B 

c 

D 

E 

Chain 
Characters 

PSS 2 

PSS 3 

Hommer Position 

B n 

ss 1 

_ML 
___lg_ 

c D n n 
ri 

D n 
ss2 

_ML 

_ML 
~ 

KW·}!.; g-.) · ttt+R , t§Q~ : #-~¥ i 'M't!" ¥5 ··, e ~.e +¥-· JESS ¥· M 

PSS Emitter 

PSS I 

PSS 2 

PSS 3 

PSS Emitter 

Hommer Set Control 

----- 389 us .. 
243 us (Mod 3) 

n~~~~~__.n.__~~~~-n 

-

+-31 - 54.25 us .. 4 31 us+ 
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(lncrernc:nt r,can 1) 
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M2 

(lncremen t scan 2) 
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(Increment scan 3) 
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M4 

(Increment scan 4) 

E 

Diagram 5-420. Printing Se4uence 
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Diagram 5-430. Hammer Timings 
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4-100 Hommer Clock Advance 

4-100 Hommer Set Control Gate 

4- l 05 Hommer Set Control 
4-106 (Mod 3) 

4-070 Cycle Steals 

4-075 Load Doto Reg With Updated Address 

4-11 0 Load Hor 

4- J l 0 Hor Contents 

4-125 lnhibitEchoScon 

4-105 Somole Echo Check 
4-106 (Mod 3) 

3 4 5 

Example applies for M3, P;;;;;;;:Preload To Hmr Clock 2 For This Example 

;;:~ 
~ 7.752 us f4--4.847 us (Mod 3) 

I I I I I I - - - - - -Hommer 

2 3 

Service Hmr 2 BE Service Hmr 5 

Preloaded To 82 On PC 0 

82 Address Hmr 31 
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Note 2 

1. Request PC 2 if data is found on PC I 
2. Request PC 3 if o 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 'Sample Echo 
Check' 

I I I - - -

'reset next PC 1) 
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Driver 

lv'od 3 

Harr.mer 

Keset 
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1
2~------,-------3---------------4------------~--s----------------6---------------1---------------a----------------9 

3 Scans 
-(Same h.:immer driver addressed each scan) 

A 

Load HAR 

B 
4-110 Load HAR 

4-075 Hmr Fire Buf 

4-105 Hmr Set 

4-110 Hmr On 

2-130 Hmr Off Echo 

4-105 Sample Echo Ch~ck 

c Echo Ck 

D 

E 

Scan X 

Fire hammer driver and write 
corrcspondi11g LSR. Check to see 
that the driver did turn on 

Scan X + 1 

Address LSR. If LSR is on, reset 
hammer driver and inhibit checking 
echo because of slow turn off 

Scan X + 2 

Check to see that the hammer 
driver did turn off 

....... ------------1.167 ms --------------t--------------1.167 .ms -------------------------1.167 ms------------~ 

------------~~------------------------~~-----------------------~~------------' I I I I I 
I L__ I l__ I L __ 
I ---------- I ---------- I --------
1 --------, I -------- I --------, 
I I I 1 I I 
I • 1111 I • "'I I • "'I 
1 I I I I I 
,_ .vi *'* kMH I 
I I 

I-- 7.75 us -l -
'Hammer Not On Echo Check' 
will occur if the attachment 1s 
looking for 'Hammer On' and 
the printer signals that the 
hammer driver did not turn on 

• 

I 
I Hmr Reset 

Inhibit Sample t- 7.75 us --f 
Echo Check 

I 
I 

A*&i· 

'** 

I I Hmr Reset 

1-- 7.75 us -J -r----
I 

'Hammer Not Off Check' will 
occur if the attachment is look­
ing for 'Hammer Off' and the 
printer signals that the hammer 
driver did not turn off 

Diagram 5-435. Hammer Echo Check Timing Chart-Models 1 and 2 5203 Printer Attachment for System/3 DM 5-435 
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Diagram 6-100. Power Distribution 
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The minimum safety requirement for any maintenance 
activity on the 5203 is that power to all motors must 
be switched off. To remove power from the motors, set 
the moror power switch (S2) in the printer control box 
(rear of machine) to OFF. 

DANGER 

With motor power-off, the 60V power circuit in the 
printer control box and all terminal blocks (TB 's) ore 
still provided with primary and secondary power, 
and all logic voltages are still present at the printer 
e I ectron i cs board . 

To remove power completely from the 5203, switch 
off the system power at the CPU. 
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The 5203 printer attachment receives all of its logic 
voltages from the 5410 CPU. Four voltages are furnished 
by the CPU. These are: 

1. -4 Vdc for control logic. 
2. +6 Vdc to convert from SLD logic to MST logic. 
3. Ground. 
4. 7.25 Voe for printer console lights. 

Voltages generated in the printer attachment are: 

1. -1. 35 Vdc (reference). 
2. -0.9 Vdc (a plus level). 
3. -1.8 Vdc (a minus level). 
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