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1.0 SCOPE 

This specification defines the functional characteristics and 
requirements applicable to the design and construction of the 
350 (code named "Phoenix") serial matrix printer. The 350 
contains the printing mechanism, print head, power supply, and 
the electronics (hereinafter referred to as the "Print Controller" 
or P.C.) which controls the printing mechanism. Machine 
functions are determined by an additional electronics board 
(hereinafter referred to as the "Format Controller" or F.C.) 
either customer or Centronics supplied which receives the data 
and from it dictates the method of printing. The Format 
Controllers are not covered by this specification. .· e means 
of communication between the two controllers ersatility 
and restrictions of the basic ribed. 

2. 0 RELATED DOCUMENTS N. 0 T \ c 
2.1 

A. 350 

350 B. 8000M!;'~~E 
cAT\0 

peclF~. 80002139-9001 Engineering Product Specification, High 
Speed Head , 

C·3·75·126 

D. 80002151-9001 Engineering Product Specification, 350 
Ribbon Cassette 

E. Centronics Engineering Standard 001. 

F. Centronics Engineering Standard 002. 

G. Centronics Engienering Standard 003. 

H. Centronics Engineering Standard 011. 

I. Centronics Engineering Standard 014. 

J. FCC Docket #20780, Part 15, Subpart J. 

I<. UL 114, 478 Regulatory Agency Requirements 

L. CSA 22.2 #154 Regulatory Agency Requirements 

M. VDE 0550,0730, Regulatory Agency Requirements 
0830,0871,0875 
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3.0 GENERAL 

The Model 350 Serial Matrix Printer with Print Controller is 
modular in design concept where all effort has been made to 
de-personalize the basic machine .giving flexibility of function 
and character to the design and implementation of the Format 
Controller. 

The following power is required to operate the Print Controller. 

+sv 
+35V 
+12V 

Average 

2 Amps max. 
3.5 Amps max. 

.1 Amp max. 

For details on the power supply specification, see Engineering 
Product Specification, 350 Power Supply, 80002150-9001. 

4.1.2 Format Controller 

The following power is available for the Format Controller. 

+5v 5 Amps max . 
+12V • 65 Amps max. 

·, ~ -12v .75 Amps max. 
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4.2 _ POWER CONNECTORS 

4.2.1 To Print Controller 

Power is provided to the Print Controller by two connectors as 
follows: 

6 Pin Molex #09-74-1061, CDCC #31301029-1006. 

Pin Number 

1 
2 
3 

Description 

Return 

4.2.2 To Format Controller 

r.':l..'71;..1?1:. 

Power is provided to the Format Controller by a 6 pin Molex 
#26-03-4061 as follows: 

Pin Number 

1 
2 
3 
4 
5 
6 

Description 

+12 VDC 
+12 Return 
=12 VDC 

+5 Return 
Chassis Ground 

+5 VDC 

COMPANY CONFIDENTIAL 

E 



"!!HWY '77"'?~""""' '"" . - . ':t:iftlttlt"tlt'1t ti ml "Wdrlt'" H •• t :!Ir ; . ·· ·· zt ·· ..... · ·t· "' · •! '· •! ,. 

b 

• 

--t:NGINEEFHNG PAODlJCT SPEC If. i(.;A·r iOi"--·---
• CEnTROn1c:s® SPEC. NO. 80002176-9001 

REV A 
DATE 

s.o INTERFACE DESCRIPTION PAGE 8 OF 36 

5.1 C-BUS 

This is the Centronics standard universal printer/formatter 
controller interface. It is used to pass data, control and 
character generator information between the formatter and the 
printer controller. See Figures 1 and 2 for read/write timing. 

5.1.1 Signal Description 

5.1.1.1 Data Bus - DO Thru D7 

These 8 bidirectional data lines allow the Printer Controller 
to communicate with the character generator ROM's and 
the C-RAM buffer. 

s.1.1.2 Address Bus 

These 13 unidire 
of contigu 

AO . Norte .. 
e o addrEtl~t"'rlt{ &Lb1oc'k 

o add.\. ~~e.-1\'\select lines 
E E to selelilt&..le&.104.~ the C-RAM or 

· ddress ~Of() ~'e-format controller uses 
coding t9!2i:~~~r firmware control to allow the 

cha ter genA~!>iS&t.>H.Yms to use the same address block. 

5.1.FiCA~ Bus 

pE,(;\ There are severi (7) control lines available at the remote C-BUS 
connector. 

s.1.1.3.1 RESET 

RESET originates from the Print Controller and is used to reset 
the logic on the Format Controller during power-on. A low 
level indicates the RESET condition. 

HOLD IT 

This handshake originates from the Format Controller. A high 
level indicates that the Format Controller has read/write 
control of the C-RAM. The Print Controller is prohibited at 
this time from accessing the C-RAM. When this level goes low, 
it means that the Format Controller has relinquished control of 
the C-RAM and is requesting the Print Controller to act on the 
data in the C-RAM. 

5.1.1.3.3 PWR FAIL 

C-3-75·126 

Originates from the power supply. It indicates that the power 
supply will continue to remain in spec for only 4 msec before 
failing. 
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GOT IT 

This handshake signal originates from the Print Controller. A 
high means that the Print Controller has read/write control of 
the C-RAM and action is in progress. The Format Controller is 
prohibited from accessing the C-RAM at this time. When this 
signal goes low, it means that the Print Controller has relin­
quished control of the C-RAM, and that action is complete. 

5.1.1.3.4 . CGSEL 

s.1.2 

C-3·75·126 

Connector Pin Out 

The 34 way connector on each P.C. board and F.c. board will use 
the following pin out. 
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34 WAY 
PIN # 

30 
13 
29 
12 
28 
11 
27 
10 

7 
6 

23 
8 

31 
25 

5 
22 

9 
26 
24 
34 

DESCRIPTION 

DATA DO 
DATA Dl 
DATA D2 
DATA D3 
DATA D4 
DATA DS 
DATA D6 
DATA D7 

RESET 
HOLD IT 
GOT IT 
CRSELH 
CGSEL 
WRITE 

GROUND 
GROUND 
GROUND 
GROUND 
PWR FAIL 
N.C. 
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5.1.3 Physical Description 

5.1. 4 

Cable shall be ribbon cable compatible with the mating connector 
for receptacle defined by Centronics part number 31240080-1040. 
The maximum cable length shall be 6 inches. The T/B Ansley 
part number for the 34 way connector is 609-3429M. 

.C-RAM Interface Drive Characteristics 

All interface lines are driven by or terminate into a Low Power 
Schottky device on the Print Controller, with the exception of the GOT IT line as discussed below. 

GOT IT is driven by an TTL 07 pulled u l.2K ohm 
resistor. oTtC 
Good engineering ct \ 1 · ed wheqr"'"!O!..fJitl 
with the Pr in ol ~~inimiz.~. r,ea\!ie 1f~ngths, 
locati e devi~U~~~o the interface 
con ng the ~a,.(9.1-L.tbt the devices and mini-
miz on cao~~e·. 

5.2 DATA/ARG~'JliR:iF§JITION 

' ~~A>A\~ the printer is dictated by the placement of parameters SpE.C in the C-RAM by the Format Controller and the signaling of the 
Print Controller with the lowering of the 'Hold It' line that action is requested. The C-RAM is divided into two sections, 
the Control Block and the Data Area (Figure 3). Control 
information is located at addresses 0016 to 1F16· The data 
area is located from 2016 to 7FF16 . Arguments for the print functions and status of the printer are passed in the control 
block. 

5.2.1 Status Bytes 

C-3-75-126 

The status occupies, location 00-04 and OE while the arguments 
occupy locations 0516 - 1116 except for OE. Arguments for five events are defined, four for paper motion, and one for 
print action. The five events are performed in sequence. (See 
Figure 3). If a self-test or a head prime is requested, 
self-test takes top priority and head prime is next. 
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COMMUNICATIONS RAM MAP 

BYTE 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

OA 

OB 

DESIGNATION 

PRINTER STATUS 

ACCUMULATED PAPER 

MOTION STEPS 

UNCOMPLETED PAPER 

MOTION STEPS 

REVERSE PAPER MOTION 
I 

BEFORE PRINT 

FORWARD PAPER MOTION 

oc . clff*o 
peGlfl AFTER PRINT 

s OE SELF TEST BYTE 

OF 

10 

11 

12 

lE 

lF 

20 

FF 

DENSITY SELECTION 

MACHINE OPTIONS 

GRAPHIC OPTIONS 

MATRIX SIZE 

ASCII DATA 

2.P GRAPHICS 

7FF PIN DATA 

SOURCE 

PRINT CONTROLLER 

PRINT CONTROLLER 

PRINT CONTROLLER 

FORMAT 

FORMAT CONTROLLER 

PRINT CONTROLLER 

PRINT CONTROLLER/ 

FORMAT CONTROLLER 

FORMAT CONTROLLER 

FORMAT CONTROLLER 

RESERVED 

FORMAT CONTROLLER 

FORMAT CONTROLLER 

FORMAT CONTROLLER 

Figure 3. 
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COMMENTS 

STATUS INFO. 

STATUS OF 

FAILED MOTION 

1 

T 2 r NO'Tl 

EVENT 4 

EVENT 5 

STATUS OF SELF 

TEST 

MECHANICAL 

FEATURES 

OPTIONAL 

£ 
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Status is updated by the Print Controller before each transfer of control of the C-RAM to the Format Controller. The print function arguments are not changed by the Print Controlle~ only acted upon. After the completion of a 'Print Command', the data buffer is returned to a reset mode, i.e., full of null codes, however, the 'Print Command' byte is not changed. Should an abort occur, the data is left intact and passed back to the Format Controller. If no print action is requested, Print Command, Bit 4 = O, the print buffer is neither interrogated nor changed. 

5.2.2 Paper Motion Argument Description (Figure 4) 

C·3·75·126 

The four paper motion arguments 
are stated as 9't 2 byte numbers. binary number. Bits 0 - 7 of 
contain the eight (8) 1 t 
value. Bit 0 - 3 f 
four (4) mos 'f' 
of t 

7 4 3--- 0 
DO NOT CARE 

2 BYTES FORM 12 BIT BINARY NUMBER 

LS BYTE 

MS BYTE 

ONE BIT REPRESENTS 1 STEP = .00833 INS PAPER MOVEMENT (FANFOLD PAPER) 

120 FULL STEPS = 1 INCH 
20 FULL STEPS = 1/6 INCH PAPER MOVEMENT 15 FULL STEPS = 1/8 INCH PAPER MOVEMENT 

TOTAL MOVEMENT IS 4095 FULL STEPS = 34.125 INCHES (86.67 cm) 
CUT SHEET MODE 

180 FULL STEPS = l INCH 
18 FULL STEPS = 1/6 INCH 
13 to 14 FULL STEPS = 1/8 INCH 

NOTE: Formatter should alternate 13 steps for first movement and 14 steps for second movement, as actual~nt in this mode is 13. 5 steps. ( 1' ) 
Figure 4. 
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S.2.3 Byte 00 - Printer Status (Figure 5) 

C-3-75-126 

This byte is written by the Print Controller after each printer 
action (prior to the return of the control of C-RAM to the 
Formatter) and shows the printer status as defined below. The 
transfer of control from the Format Controller to the Print 
Controller with all events zero will update paper out only. 

PRINT STATUS BYTE 00 

BIT NO. DESIGNATION 

Figure 5 

SELF TEST ERROR MAP BYTE OE 

BIT NO. 

7 
6 
5 
4 
3 
2 
1 
0 

DESIGNATION 

Head Jam/No Video 
Bad Video Count 
Reserved 
Reserved 
P.C. Ram Check 
Reserved 
CRAM Check 
CRC on Program ROM 

Figure 6 
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When set shows that one of the five events was aborted because of either a fault or paper out condition. If this bit is set along with Bit 1 and none of the event bits are set, then a head prime has been aborted because of an open interlock, video processor failure or a head jam. 

s.2.3.2 Bit 2 - 6 

When bit 7 is set showing an abort of one of the events, one of the bits 2 thru 6 may be set showing the event in progress when the abort occured. 

The events are polled in order with event 
last. The abort of an event prior to th 
event only although subsequent ev 
been processed. 

d five 
lag that 
ot haveortC 

· oU\ N s.2.3.3 GE wrrK 
Th 

A. 

ons fT "(G£~~~ can be set: 

a rint hfjPQc.il~J~~n open interlock occurs during a pri~t~•~cA~~i"?~, 4 and 1 will be set indicating a print ~~ has been terminated. 

Sp EC\ f ! ~JI. When a . self teSt has been initiated and a failure has been recognized, self test byte should then be polled. 

c. If during a head prime the video processor indicates a failure or an open interlock has occurred, this bit along with Bit 7 will be set. 

S.2.3.4 Bit 0 

When set, indicates a paper out condition. Bits 7-2 should be checked to determine if any event in progress was aborted because of this condition. 

S.2.4 Byte OE - Self Test Status Byte (Figure 6) 

C-3-75-126 

The self test status byte is located in OE16 • Figure 6 shows the error map that is possible for this location. The format controller initiates the self test by setting the appropriate .bit in the print command byte (see Figure 7). The print controller will then proceed with a self test and write the results in the self test byte location. 

On power-up the print controller performs the test associated with Bits 0, 1 and 3 and places the results in the self test byte location. 

COMPANY CONFIDENTIAL T"'i tNl()MM.:.. t 10,._ CO\.'!.:. ,.,:~::-:;:71~ -i 
uo,•1nutv ~,.,.c rs"""'" ~cat ttt. .. tAH:" I 
0"' Rll''IC)0\JC£0 tvit ... cv· '!'1'1'i•f""£' PE~ 
¥tSSIO'ii OJ CEl-.T•ON1(:S o•i• ~,.,.p,..,., eoro 



• · em · ·~"'"tif Kt· • t>n ,, T'H . • ., . •' ' "' t t ' 1 " t ~ t • ' I hr c. • , . • · • '* :1::w· entweewwrtt u rt 1 
• 1i ea" ::1t¥ft' e w= w ·=·· st# w . 

----ENGINEERING PRODUCT SPECIFICATION------. 
c:EnTRon1r:s® SPEC. NO. 80002176-9001 

REV A 
DATE 

PAGE 18 OF 36 

·When the bit is set, it indicates a failure in the test being 
performed. 

s.2-.4.1 Bit 0 

CRC check on the firmware program chips on the P.C. A one 
signals an error condition. 

Bit 1 

Checks that reading and writing C-RAM is functioning correctly. 
A one signals an error condition. This test is a destructive 
data test. 

s.2.4.3 Bit 2 

Reserved. 

5.2.4.6 Bit 5 

Reserved for expansion. 

s.2.4.7 Bit 6 

func­
test. 

Checks video circuitry. If set, it indicates a video count 
greater than 2% of the accepted value was received. 

Bit 7 

If. set, it indicates no video signals were received. 

s.2.s Byte 0116 and 0216 - Accumulated paper motion steps. 

·This two byte, 16 bit number is a two's co~plement count of the 
number of steps that paper has moved. Zeroed on initializtion, 
forward paper motion steps are added to the number and reverse 
are substracted. The Format Controller can zero this at each 
logical top of form if the total steps per form are to be 
accumulated. Each step of motion is equal to o.00833 inches 
{120 steps/inch) when using fanfold paper. 

COMPANY CONFIDENTIAL 
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5.2.6 Byte 0316 and 0416 - Paper Motion steps remaining after abort 

S.2.7 

s.2.8 

If the Print Controller is forced to abort a paper motion event because of a power failure, the number of forward paper 
motion steps that were not completed during that -e.ilrotft are 
stored here by the Print Controller. , 

Byte os16 and 0616 

Event no. 1, reverse paper motion before print. 

Byte 0716 and 081 6 

BIT NO. 

7 
6 
5 
4 
3 
2 
l 
0 

Figure 7. 

DESIGNATION 

PRIME 
PRINT UNDERLINE 
PRINT EXPANDED 
PRINT DATA 
OVERRIDE 
CHARACTER SET 
SELECTION 
TEST 

/ 

5.2.9.1 Bit 7 - Prime 

When set causes the print head to move to the left home posi­tion. This takes priority over all other events except self­test. 

S.2.9.2 Bit 6 - Print Underline. 

C-3-75-126 

When set causes the data in the print buffer to be printed with an underline. Embedded nulls are not underlined. 
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5.2.9.3 Bit 5 - Print Expanded 

When set causes the data in the print buffer to be printed 
. expanded. 

5.2.9.4 Bit 4 - Print 

B2 Bl 

0 0 
0 1 
1 0 
1 1 

off set arguments into the 
below). The P. C. will add the 

and 2 to the base address 

Relative Base Address 

0 0 0 0 
0 8 0 0 
1 0 0 0 
1 8 0 0 

s.2.9.7 Bit 0 - Test 

When set will cause the Print Controller to self-test. This 
will include a RAM check, program CRC check and the moving of 
the head from the left margin to the right and back to verify 
video count. 

Results will be placed in the status word. 

5~2.10 Byte OA1~ and OB16 - Event no. 4, reverse paper motion 
after print. 

C·3·75·126 

Byte OC1~ and OD16 - Event no. S, forward paper motion 
after print. 
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s.2.12 Byte OF - Print Density/Type 

C-3-75-126 

Bits 0 through 2 are used by the Format Controller for the 
selection of character density as follows: 

B2 Bl BO 

0 0 0 = 10 
0 0 1 -
0 1 0 = 
0 1 1 = 
1 0 0 
1 0 1 = 
1 1 0 = 
1 1 1 = 

Bit 3 is 
mode has 
be in 
ign 
F.C. 

uni-directional or bi-directional printing. 

Bit 5 - Not used. 

the 

Bit 6 - When Bit 6 is set, the P.C. will interpret the data in 
C-Ram as character set information. The P.C. will transfer 2K 
bytes of the C-Ram data into the character generator location 
as defined by the setting of Bits 1 and 2 in the Print Cmd Byte 
(see S.2.9.6). During the transfer, a read after write check 
is performed on each byte for load validity. If an error is 
detected, the transfer is aborted at that point and the C-Ram 
is returned to the F.C. with Bit 6 left set. If the transfer 
is completed with no errors, Bit 6 is cleared before returning 
C-Ram control to the F.C. In either case, the 2K block of 
C-Ram is always cleared before releasing control. No other 
events will be acted on. 

Bit 7 - If this bit is set along with ~ither Bits 3 or 4, 
uni-directional printing will take place. If it is not set and 
either Bits 3 or 4 are set, bi-directional printing is assumed. 
The exception to this is APA Graphics, which is always uni­
directional. 
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· If Bit O is set, cut sheet mode is indicated. The P.c. will shift the margin in from the left side. Also the maximum line lengths will be adjusted to reflect this shift. 

5.2.14 Byte 11 - Graphics Mode .. ; .. 
_.,,. If Bit 3 of the print density byte was set, t:k'e byte should be checked to determine which of the three possible graphics modeS is to be selected. Those modes are as follows; 

5.2.15 Byte lF - Matrix Size 

This binary number indicates the horizontal character width and is used to calculate the address of the character within the character generator (see Paragraph 5.4 'Character Pattern Generation• ) • -When. lfJePEh t.be .allairaet.-er-·4'&·1!1!1!tttmed to be ·'9-eVen ~--·f&~ -R:i.~--·Den!li'1:y ~ri:-ftt.-}.,,. For a value of 0 to 7, the character is assumed to be seven wide. For any other value, it is assumed to be nine wide. 

S.3 POSITIONAL INFORMATION AND USE 

C-3·75·126 

Positional information comes in as quadrature from an encoder mounted on the horizontal drive motor. This information comes directly into a separate microprocessor which signals the main microprocessor with both column and positional information on _J'1Al'I di vi de-by arguments it is presented. The encoder with d_µ_~.l- t· -f,JVV sensors gives positional information at a rate of ~ges per inch or every (0.00167 inch). See Engineering Product Specifi­cation 80002149-9001 for signal specification. 
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s. 3 •. 1 Standard Character Placement 

5.3.2 

C-3-75·126 

For the standard 7 wide character, column spacing is as 
follows: 

CPI LinJ/ Column• 

10 6 
12 5 
13.3 5 
15 4 
16.67 4 

When the character 

above, 

Graphics Modes 

Dot Spacins (In) 

0.0100 
0.0083 
0.0083 
0.0067 
0.0067 

Lines/Interchar. 

24 
20 
15 
16 
12 

Total Line 

60 
so 
45 
40 
36 

cannot be fired. 

When Bit 3 of the print density argument is set indicating 
grahics, byte lli6 is ._&iq interrogated to determine which o~ 
the three modes is to be used. In any case, dot placement will 
be every six encoder lines or every 0.010 inches. Differences 
between them are outlined below. 

APA Graphics - Adjacent dots can be fired. Printing is ~ 
uni-directionally only. Printing speed is 3.9 IPS. 

Non-APA Graphics - Adjacent dots cannot be fired. Every column 
can contain printable dot information. Printing speed is 7.5 
IPS. 

Non-APA Normal - Adjacent dots cannot be fired. Out of every 
ten columns, seven can contain printable dot information. The 
other three columns must be nulls. The resulting print density 
is 10 CPI. Printing speed is 20 IPS. 
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High Density Print 

When Bit 4 of the print density arguments is set indicating 
high density, the dot placement is every 3 encoder lines or 
every 0.0050 inches. In this mode, adjacent dots cannot be 
fired. 

Printing 
2 of the 
block of 
for that 
15 wide. 

is done in multiple passes. For each pass, Bits 1 and 
print command are interrogated to determine which 2K 
character generator the pin data should be taken from 
pass. A density of 10 cpi is assumed. Matrix size is 
Print speed is 9.35 ips. 

Lines/Column• 
3 

Dot Spacing 
.ooso 

Lines/Intercha 
18 

5.4 CHARACTER PATTERN 

5.4.1 Character Generator - Standard 7 Wide Character 

C·3·75·126 

The following is the address presented to the character generator 
for standard 7 wide characters. All numbers are hex~decimal. 
The eighth byte of each-character code contains the ninth pin 
data. The first bit ·of the byte (Bit 0) represents the left­
most column of the character and the seventh bit (Bit 6) 
represents the right column or seventh column of the character. 
The eighth bit (Bit 7) is ignored. However, in the case of 
under, this information is ignored. 

1 
L I;· 

·''-
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Char. Code 
00 
01 
02 
03 

41 (A) 

REV A 
DATE 

PAGE 
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000-006 
008-00E 
010-016 
018-0lE 
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(Character Code) x (Width) = First Column 
First Column + Width - 1 = Last Column 

Example: For a character 9 wide (Shown in Hex) 

Character Code 00 = (00) x (09) = 00 First Column 
00 + (09) -1 = 08 Last Column 

Character Code 03 = (03) x (09) = lB First Column 
lB + 09 - 1 = 23 Last Column 

Characte.r Code 41 = (41) x (09) = 249 First Column 
249 + 09 - 1 = 251 Last Column 

Graphic Mode 

When Bit 3 is set in the print density argument of the C-Ram, the graphics byte (Byte 11) is interrogated to determine which of the three possible graphics modes is to be used. (pin data 
\._'.:: 
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from the C-Ram with the eight bits 
the print head that can be fired. 
Location 2016 and the last column 
of 1320 possible column firings. 

OF 36 

representing 
The first 

from 

5.4.4 High Density Print 

s.s 

6.0 

High density print is defined as a 15 (OF Hex) wide matrix with 
dot firings every 3 encoder pulses or .0050 inches. Adjacent 
dots cannot be fired. Using the method described in Section 
5.4.2, the dot formation in the character generator is as 
follows (calculations shown in hex): 

Character Code 01 = 

Character Code 41 

printing with the 350 

on any leading or trailing nulls in a 
is considered a printable character. 

B. Any embedded nulls in a line are not underlined. 

DRIVE CIRCUITR;:- -·----._ r ~ -· I 

6.1 PAPER TRANSPORT 

6.1.1 Stepper Motor Excitation Sequence 

c 
w 01 

R ON 
0 
T ON 
A 
T OFF 
I 
0 OFF 
N 

C·3·75·126 

02 03 04 

OFF ON OFF 

OFF OFF ON 

ON ON ON 

ON OFF OFF 

ON = l = +5 
OFF = 2 = OV 

NORMAL 

4 STEP 

SEQUENCE 

COMPANY CONFIDENTIAL 
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Stepper Driver 

Figure 8 describes the driver circuitry for the stepper motor. 
The energy level in the motor is maintained by chopping the 
current in each winding with the upper stage drivers. During 
paper motion, the motor current per winding is 1 AMP with V 
hold at ov. When no paper motion is required, current per 
winding is approximately 250ma with V hold at +S. This mini­
mizes power loss when paper motion is not required. 

Average current per winding: 

V hold ON 250 ma 
V hold OFF l Amp 

Voltage required: 

+3sv, +sv 
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Figure 8. STEPPER MOTOR DRIVER 
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DC Motor Controller 

Figure 9 describes the DC motor drive circuitry and velocity 
control circuit. 

Control Sig:nal 

FWD 0 
REV 0 

FWD 1 
REV 0 

FWD 0 
REV 1 

DC Motor 
Shaft Rotation 

None 

ccw 

cw 

Carriage 
Direction 

Forward 
Left Side 
Right 

· = ON ,.,, e-c ·c ,. 
_ a f\E. cst.t C):ll' ov 

~rl~r,l~~n is achieved by applying the control signals 
ec;\F~~ibed above as well as the TACH signal described below. 

p Velocity control is achieved by maintaining a constant error 
voltage between an internal reference and the voltage derived 
as a result of the input TACH frequency. TACH frequency is 
derived as a sub-multiple of the video feedback. That is, 
given the 600 position feedback points per linear inch of 
carriage motion a variable divider is used to generate the TACH 
FREQ for the desired carriage velocity. 

C-3·75·126 

The count for the divider is selected by considering the rep 
rate of the matrix head and the number of possible dot firings 
per inch. The following head speeds are used for the standard 
densities for a 7-part character: 

10 CPI 20 IPS 
12 CPI 16.4 IPS 
13.2 CPI 14.76 IPS 
15 CPI 13.02 IPS 
16.5 CPI 11.45 IPS 
High Density 9.35 IPS 
Graphics Non-APA 7.55 IPS" 
Graphics APA 3.9 IPS 
I, ... ' I. ~ (- > . , ,-., 

' ., 

COMPANY CONFIDENTIAL 
r"'11111f:Ohu.t10,_ c:oa..t.a.1,Eo 1otfR:£11>j 1s 
•llOPllifl .t.A' .J.1'11~ tS ~0' T() 1£ 11.1£1. (AS£.~ 
01'1 •E,.lfl:OOUCEO l'\llT""Ot,,.'~ .... lr'E°'I' Pf ti 
1ii11$$.10llo 01 C£"°Tlll0~1CS OtJ ('O••u1 ... 1 .. :0tp; 



.---~ ........ ------ENGINEERING PRODUCT SPECIF i CAT I 01\\-------. 
• c:EnTRon1c:s® SPEC. No. sooo2116-9001 

REV A 
DATE 

PAGE 30 OF 36 

Component selection maintains the above speeds +10%. There is 
no speed adjustment. A cap is used to shut the-motor down if 
no video information is received after 46 msec. 

6.3 RIBBON MOTOR DRIVER 

The ribbon motor driver is a +12V DC motor, controlled by a 
single transistor shown in Figure 9. The ribbon motor is 
turned ON when the DC carriage motor is turned on. 

Voltages required = +12V 

6.4 HEAD DRIVER CIRCUIT 

going TTL signal 

Logic level requirements = TTL 

Voltages required = +35V, +SV 

C-3-75-126 
COMPANY CONFIDENTIAL Ttotl lllrtJOIMATIOh CO"-T.t.11\ii(C Ml•&1"" •S 

PltQtl'llUfTAlltY .l!IJQ IS '°'0"' '!QI( •[1.£.t,$£:'> 
0A lll,AQQUC:lP WIT•OVl 'flflltnf'r11 'l• 
lllll~CW. OJ CE.fri.T1'0,.,lCS. oau ~._,., i»'o 



CE ENGINEERING PR . . . . ... -· . ...._.. .. - ·-----···· 
nTRomcs® ooucr SPECIFICA' -·-·-'-·· "'TION---

SPEC. NO. 80002176 -9001 

C-3-75-126 

REV 
DATE 

--- .PAGE 

A 

31 OF 36 



7'' M'# t ±MtT"'m'' t· mtttttit rtt't"t' to#i't' 1 It 'ti. "'H"' t b H 'W tttt #W 'fhb '#Ctrtte 11" • *ts tt#"d' ftt tr 1 '#H *t '& '' '" t rd .• 'H 5tt' rt ··a· '.t" ¢". 

" tEnTRDn1c:s® SPEC. NO. 80002176-9001 

REV A 
DATE 

PAGE 32 OF 36 
7.0 ENVIRONMENTAL CONDITIONS 

7.1 TEMPERATURE/HUMIDITY 

The printer will meet the requirements as specified for a 
"Class B" product in Paragraph 3.0 of Centronics Engineering 
Standard 001. 

1.1.1 Operating 

7.1.2 

7.2 

7.3.2 

Temperature 10 degrees (500F) to 40 degrees c (104oF). 
Relative Humidity 10% to 90% with maximum wet bulb 28 degress C 
(82°F) and minimum dew point 2 degrees C (36oF). 

Non-Operating 

-40 degrees C (-400F) 
95% RH. 

001, 2.4 

5.0, Centronics ·Engineering Standard 001. 

Half sine shock pulse of 10 Gpk and 10 + 3 ms duration applied 
once in either direction of three orthogonal axes (3 pulse 
total). 

Non-Operating 

Table top products shiped in individual packages shall be 
designed to withstand half sine shock pulses of 40 feet Gpk and 
30 + 10 ms duration. 

7.4 VIBRATION 

7.4.1 

As· per Paragraph 6.0, Centronics Engineering Standard 001. 

Operating 

5-22 Hz 
22-500 Hz 

500-22 Hz 
22-5 Hz 

0.010" DA 
0.25 Gpk 
O. 25 Gpk 
0.010" DA 

Sweep rate of 1 octave/minute. 

1 tt 
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Non-Operating 

The printer when packaged will withstand the random vibration 
listed below when the packaged product is affixed to a shaker 
table. 

(These profiles are equivalent to measured vibration spectra in 
various transportation modes.) 

Vertical Axis Excitation - 1.40 Grms overall from 10-300 Hz. 
Power Spectral Density .029 g2/Hz from 10-50 Hz with 8 dB/octave 
rolloff from 50-300 Hz. 

Longitudinal 

Test duration 

verall 
rom 10-50 

i. • re 6). rtC 2. 
· _if·-rNO 

( 3 htl~~ ()o.tal ') · .. 

"'GE W -
crtA'' 

1.6.1 sJECi iO 
The print~f~~~6e~Uthe requirements 
Enginff~~l'Andard 002 and be tested 

\f1l~~e~~ng Standard 003. 

set forth in Centronics 
as per Centronics 

SP~~- 2 EMI/RFI 

As per Centronics Engineering Standard 002. Emission require­
ments will meet those specified for an international product 
(i.e., VOE 0871 and VOE 0875 along with the FCC requirements as 
stated in Docket #20780, Part 15, Subpart J. 

8.0 SAFETY 

The printer will meet the requirements as specified in Centronics 
Engineering Standard 011. 

9.0 RELIABILITY PROVISIONS 

9.1 DEFINITIONS 

9.1.1 Failure 

C-3-75-126 

A failure is any stoppage or malfunction of the product 
mechanism or electronics specified herein which prohibits 
full use of the product as defined by the specifications 
and is directly caused by the mechanism or electronics. 
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.This excludes stoppages or sub-standard performance caused 
by operator error, power failure, or environmental conditions 
exceeding specified limits. Failures are classified into 
two categories. 

A. Critical Failure - A critical failure is defined as any 
failure which cannot be corrected by a trained operator and 
requires the services of a trained technical or field 
service representative for repair. 

9.1.4 Operating Time 

Operating Time is defined as that·period of time which the 
product is moving paper or the print head carriage is in 
motion. 

9.1. 5 Duty Cycle 

Duty Cycle '·is defined as the ratio of Operating Time to 
Power-On Time. 

9.1.6 Operating Environment 

C·3·75·126 

The Operating Environment for reliability parameters for 
the printer shall be as follows, unless otherwise specified 

.herein: 

A. Nominal voltage - 115/230 VAC. 
B. 50/60 Hertz. 
c. Ambient room temperature of 700 +sop, 
o. Ambient relative humidity of 50%-+ 5%. 
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Mean-Time Between Failure {MTBF) 

The MTBF shall be defined only auring the product Useful 
Life and is calculated as follows: 

MTBF = Power-On Time 
Number of Critical Failures 

Mean-Time to Repair {MTTR) 

The MTTR is the average value of time required to perform 
on-site repair of the product by a properly trained and equipped 
service representative after it has failed. MTTR is lculated 
as follows: 

that period of 
failure rate is 
failures. 

9.2 RELIABILITY PARAMETERS 

All Reliability Parameters are based on the following: 

A. A Duty Cycle of 25%. 
B. The Operating Environment specified in Section 9.1.6. 

9.2.1 Population MTBF 

C-3·75-126 

The Population MTBF shall exceed 1900 hours per failure {4400 
hours excluding print head). 

Reliability During Useful Life 

.The Reliability, R{t), at Time (t), for any time period during 
Useful Life shall be defined as being equal to EXP -(t/MTBF). 

Infant Mortality Period 

The Infant Mortality period shall be no longer than 100 hours. 
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