


















































































































CHAPTER 5 

SUPPORT INFORMATION 

5.1 INTRODUCTION 

This chapter provides the interconnect signals, parts list with parts location 
illustration, and schematic diagram of the EVM Module. 

5.2 INTERCONNECT SIGNALS 

The EVM interconnects through cables wi th a terminal, a host computer, a 
printer, and a cassette recorder. See paragraph 2.4.5 for cassette connectors 
J6 and J7. 

5.2.1 Terminal Port J3 Interconnect Signals 

'Ibe signals at edge connector J3 on the EVM module are RS-232C compatible. 
Table 5-1 lists each pin connection, signal mnemonic, and signal characteristic 
for the connector. 

PIN 
NUMBER 

, "I 
�.�l�.�,�~� 

3 

4 

5 

6,7,8 

9 

10 

11 

12 

13 

14 

15 

16-20 

TABLE 5-1. Terminal Port J3 Interconnect Signals 

SIGNAL 
MNEMONIC 

TxD 

RxD 

CTS 

DSR 

GND 

DCD 

SIGNAL NAME AND DESCRIPTION 

TRANSMIT DATA - This line accepts input data from an 
RS-232C terminal device. 

Not used. 

RECEIVE DATA - 'nlis line transfers data to an R8-232C 
terminal device. 

Not used. 

CLEAR TO SEND - This line is held high to be compatible 
with terminals requiring this signal. 

Not used. 

DATA SET READY - 'Ibis line is held high to be compatible 
with terminals requiring this signal. 

Not used. 

SIGNAL GROUND - 'nlis line provides a common signal 
ground connection to the RS-232C device. 

Not used. 

DATA CARRIER DETECT - 'nlis line is held high to be 
compatible with terminals requiring this signal. 

Not used. 

5-1 



5.2.2 Host Port J4 Interconnect Signals 

'l1h"", ~;,..,,..,.:.l~ :.-1- oA,..,o ,..."',..,.,..,.0,...-1-",1'" ,.)1 "',..,. -I-ho ~1M """,Alllo :'1"'0 oc_,>"),>" ,..."' ..... n:.-I-;hlo 
.&..&.,,'- 1J"'~'.I.\.4....L."" \.Aw '-""'~"'"" ",v~.u.l.'-'"''-V'" u-z ""-1.1'& '-".L'&'-" ~v,,-, "I'V",",\,A.,- \oAJ..'- ""''-'''' ~.,JL.'-' "",,VIL"~""".""''',"-. 

Table 5-2 lists each pin connection, signal mnemonic, and signal characteristic 
for the connector. 

PIN 
NUMBER 

1,2 

3 

4 

5 

6 

7 

8 

9 

10,11,12 

13 

14 

15 

16-20 

TABLE 5-2. Host Port J4 Interconnect Signals 

. SIGNAL 
MNEMONIC 

TxD 

RxD 

RTS 

CTS 

GND 

DCD 

SIGNAL NAME AND DESCRIPTION 

Not used. 

TRANSMIT DATA - This line transfers data to an RS-232C 
modem device. 

Not used. 

RECEIVE DATA - This line accepts input data from an 
RS-232C modem device. 

Not used. 

REQUEST TO SEND - This output signal line requests 
permission from the RS-232C device to send data. 

Not used. 

CLEAR TO SEND - This input line grants permission to 
send data (see paragraph 2.3.4). 

Not used. 

SIGNAL GROUND - This line provides a coI11tlon signal 
ground connection to the RS-232C device. 

DATA TERMINAL READY - This output line is held high to 
be compatible with devices requiring this signal. 

DATA CARRIER DETECT - This input line indicates that the 
carrier signal has been detected (see paragraph 2.3.4) • 

Not used. 

5.2.3 Printer Port J9 Interconnect Signals 

The signals at connector J9 are Centronics type printer compatible. Table 5-3 
lists each pin connection, signal mnerronic, and signal characteristic for the 
connectors. 
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PIN 
NUMBER 

1-24 

25,26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41,42 

43 

44 

45,46 

47 

48 

49-50 

TABLE 5-3. Printer Port J9 Interconnect Signals 

SIGNAL 
MNEMONIC 

GND 

PR7 

GND 

PR6 

GND 

PRS 

GND 

PR4 

GND 

PR3 

GND 

PR2 

GND 

PRl 

GND 

STB* 

GND 

ACK* 

GND 

SIGNAL NAME AND DESCRIPTION 

Not used. 

GROUND 

PRINTER DATA line (bit 7) - One of seven output data 
lines to the printer. 

ROUND.- PR7 signal return line. 

PRINTER DATA line (bit 6) - Same as PR7, pin 27. 

GROUND - PR6 signal return line. 

PRINTER DATA line (bit 5) - Same as PR7, pin 27. 

GROUND - PRS signal return line. 

PRINTER DATA line (bit 4) - Same as PR7, pin 27. 

GROUND - PR4 signal return line. 

PRINTER DATA line (bit 3) - Same as PR7, pin 27. 

GROUND - PRJ signal return line~ 

PRINTER DATA line (bit 2) - Same as PR7, pin 27. 

GROUND - PR2 signal return line. 

PRINTER DATA line (bit 1) - Same as PR7, pin 27. 

GROUND - PRI si~l1al return line. 

Not used. 

DATA STROBE - A low level output signal used to strobe 
the data on PRI-PR7 into the printer. 

GROUND - Signal return line for STB*. 

Not used. 

ACKNOWLEDGE An activae low level input signal 
indicating acceptance of the data into the printer. 

GROUND - Signal return line for ACK*. 

Not used. 
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5.3 PARTS LIST 

Table 5-4 1 ists the components of the ~VM module. '!he parts locations are 
illustrated in Figure 5-1. 'Ibis parts list reflects the latest issue of 
hardware at the time of printing. 

TABLE 5-4. EVM Module Parts List 

REFERENCE 
DESIGNATION 

MOTOROLA 
PART NUMBER 

a4-WB143BOl 

CR3,CR4 4aNW9607AOl 

Cl,C15,C21 23NW961aA33 

C2-C14,C16-C20, 21SW992C025 
C22-C45,C47-C50 

C46 23NW961aA22 

C51 21SW992COIO 

DSI-DS4 4aNW9612A24 

J1 2aNW9a02C29 

J2,J5,Ja,JIO, 2aNW9a02D04 
J13,Jl5-Jla 

J6,J7 09NW9a03A27 

Jll,J12 2aNW9a02B34 

J14 2aNW9a02DOl 

PI 31NW9509A27 

Ql,Q3-Q6 4aNW9611AOl 

Q2 4aNW9610AOl 

Rl,R13,R14, 06SW-124A37 
Rl5,Rl7 

R2 51NW9626A92 

R3,RB 06SW-124A89 

R4 06SW-124A97 

R5 06SW-124A81 

R6 ,R25 ,R37 ,R39 06SW-124A65 

DESCRIPTION 

printed wiring board 

Rectifier, 1N4001 

Capacitor, electrolytic, 22 uF @ 25 Vdc 

Capacitor, fixed, ceramic, 01 uF @ 50 Vdc 

Capacitor, electrolytic, 50 uF @ 16 Vdc 

capacitor, fixed, cer~~ic, 470 pF @ 50 Vdc 

Diode, light emitting, red 

Header, double row post, 4 pin 

Header, single row post, 3 pin 

Jack, phone, subminiature, 2 contact 

Header, double row post, 16 pin 

Header, double row post, 2 pin 

Terminal block, 7 position, screw contact 

Transistor, 2N4403 

Transistor, 2N4401 

Resistor, fixed, film, 330 ohm, 5%, 1/4 W 

Resistor network, 5/39k ohm 

Resistor, fixed, film, 47k ohm, 5%, 1/4 W 

Resistor, fixed, film, lOOk ohm, 5%, 1/4 W 

Resistor, fixed, film, 22k ohm, 5%, 1/4 W 

Resistor, fixed, film, 4.7k ohm, 5%, 1/4 W 
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TABLE S-4. EVM Module Parts List (cont'd) 

REFERENCE MOTOROLA 
DE8IGNATION PART NUMBER DESCRIPTION 

R7,R16 SlNW9626A46 Resistor network, S/4.7k ohm 

R9,R18,R19, 06SW-124A41 Resistor, fixed, fibn, 470 ohm, S%, 1/4 W 
R33,R38 

Rl1 SlNW9626A37 Resistor network, 9/10k ohm 

R12 SlNW9626A93 Resistor network, 7/470 ohm 

R20 06SW-124A32 Resistor, fixErl , fibn, 200 ohm, S%, 1/4 W 

R21 06SW-124A69 Resistor, fixErl, film, 6.8k ohm, S%,_ 1/4 W 

R23 06SW-124A77 Resistor, fixed, film, lSk ohm, S%, 1/4 W 

R24,R32 068W-124A49 Resistor, fixErl, . film, 1.0k ohm, S~ 0, 1/4 W 

R26 06SW-124A60 Resistor, fixErl, film, 3.0k ohm, S~ 0, 1/4 W 

R27 068W-124A71 Resistor, fixErl, film, 8.2k ohm, 5~ 0, 1/4 W 

R28 068W-124A44 Resistor, fixErl , film, 620 ohm, S~ 0, 1/4 W 

R29 06SW-124A42 Resistor, fixErl, film, S10 ohm, S~ 0, 1/4 W 

R30 068W-124A20 Resistor, fixErl, film, 62 ohm, S%, 1/4 W 

R31 06SW-124A7S Resistor, fixErl , film, 12k ohm, S%, 1/4 W 

81,82,8S 40NW9801AS4 SWi tch, pushbutton, 8POT 

83,84 40NW980lB33 SWitch, slide, DPDT 

Ul,U14, SlNW961SC22 I.C. 8N74LS08N 
U19,U46 

U2,U4 SlNW961SB94 I.C. MC68S0P 

U3 SlNW961SB30 I.C. MC1489AL 

US,US2 SlNW961SE88 I.C. 8N74LSI0N 

U6,U44,US3 SlNW961SE9l I.C. 8N74LSOON 

U7 SlNW961SE72 I.C. MC14S83CP 

U8,UI0,U32 SlNW961SF02 I.C. 74LS244N 

U9 SlNW961SB27 I.C. MC6821P 
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T~.BLE 5-4. BlM Module Parts List (cont'd) 

REFERENCE MOTOROLA 
DESIGNATION PART NUMBER DESCRIPTION 

UII,USI SINWJ6ISE89 I.C. SN74LS260N 

UI2,U31,U48 SINWJ6ISF76 I.C. SN74LSIIN 

Ul3 SINWJ6ISH50 I.C. SC82027P 

UIS SlNWJ6lSB29 I.C. MCl488L 

U16,U36 SlNWJ6lSC20 I.C. SN74LS02N 

UI7,U40,U43 SlNWJ6lSC21 I.C. SN74LS04N 

Ul8 SlNWJ6lSCS6 I.C. 74S08N 

U20 SINWJ6ISE99 I.C. SN74LS374N 

U21 SINWJ6ISE96 I.C. SN74LS24SN 

U22 SINW9615G98 I.C. SC89146P 

T I" "l (See note) I.C. programmed OJ&...J 

U24 SINWJ6ISE80 I.C. MCM68BIOP 

U25,U26 (See note) I.C. programmed 

U27,U28 SlNWJ6lSHS9 I.C. HM5116P-4 

U29 SlNVB6lSE77 I.C. SN74LS27N 

U30,U49 SlNWJ6lSF38 I.C. SN74LS393N 

U33 51NWJ61SM97 I.C. MC74HC374N 

U34,U3S,U41 SlNVB6lSC24 I. C. SN74LS32N 

U37,U42, SINW96ISC2S I.C. SN74LS74N 
U4S,U47 

U38,U39 SINW96ISH51 I.C. SYP6S22 

USO SIN\\96ISBSI I.C. MCl4024BCP 

US4 SINW96ISM96 I.C. ftC74HCU04N 

USS SINW96ISE93 I.C. SN74LSl4N 

VRl 48NW9608Al4 Diode, zener, INS244B 

VR2 48NW9608A06 Diode, zener, IN963B 
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TABLE 5-4. EVM Module Parts List (cont'd) 

REFERENCE MOTOROLA 
DES I GNAT I 00 PARI' NUMBER DESCRIPTION 

Yl 48NW9606A32 Crystal, 4.0 MHz 

09NW98llAl5 Socket, OIL, 24 pin (use at U24-U28) 

09NW98llA39 Socket, OIL, 40 pin (use at XU57) 

09NW98llA2l Socket, OIL, 28 pin (use at U23) 

09NW9811A38 Socket, OIL, 28 pin (used at XU56) 

09NW9811A22 Socket, OIL, 40 pin (use at U13, U38, U39) 

29NW9805B17 Jumper, shorting (use at JI, J2, J5, J8, 
JIO, JII, J12, J13, JI5-JI8) 

NarE: When ordering, use number labeled on part. 

5.4 SCHEMATIC DIAGRAM 

Figure 5-2 illustrates the schematic diagram for the EVM module. 
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NOTES: 

I. FOR REFERENCE DRAWINGS REFER TO 
BILLCS) OF MATERIAL 01-W314JB01 

2. UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE IN OHMS. ± 5PCT. 
1/4 WATT. 
ALL CAPACITORS ARE IN UFo 
ALL VOLTAGES ARE DC. 

3. INTERRUPTED LINES CODED WITH THE 
SAME LETTER OR LETTER COMBINATIONS 
ARE ELECTRICALLY CONNECTED. 

&DEVICE TYPE NUMBER IS FOR REFERENCE 
ONL Y. THE NUMBER VARIES WITH THE 
MANUFACTURER 

5. SPECIAL SYMBOL USAGE: * DENOTES - ACTIVE LOW SIGNAL. 
S. INTERPRET DIAGRAM IN ACCORDANCE 

WITH AMERICAN NATIONAL STANDARDS 
INSTITUTE SPECIFICATIONS, CURRENT 
REVISION. 

&. PART TYPES ARE ABBREVIATED IN 
THE FIELD OF THE DRAWING, FOR 
FULL PART TYPE. REFER TO TABLE I. 

B. I INDICA TES EQUIPMENT MARKING. 
9. CODE FOR SHEET TO SHEET REFERENCES 

IS AS FOLLOWS: J A§ 
SHEET ~ZONE 

TABLE 1 & 

REF TYPE~ GND +5V +12V -:-12V DES 

J.1.l ~4l..S1fld 7 14 
U2 MC6~0 I 12 
U3 MC1489A 7 14 

JJA M~ 1 12 ' 
l'-5 74L~ ~ 14 
llS 74J.....Sia ~ 14 
U7 MCI458~ ~ 16 
U8 74LS244 10 20 
U9 MC6~1 1 20 
UI0 74LS~44 10 20 
UJI 141 ~?SCIJ ~ 14 
UI2 741.SJI L 14 
U13 MC146S05G2 2.S 40 ----

·U14 74LS0S I 14 
UI5 MCL4Jla I 14 1 
U16 74L.S02 7 14 
U17 74LS04 I 14 
U18 14S1I_8 ~ 14 
U19 741.S"e 7 14 
U20 74l.S314 10 29 
U21 74L.S245 10 29 
U22 74LS373 HI) 29 
U23 82S103 14 28 
U24 ...... I 24 
U25 MCM2116 12 24 
U26 MCM2716 12 24 
U27 HM6116 12 24 
U28 HM6116 12 24 
U29 74L.S27 7 14 

J.Lla 74LS~93 7 14 
UJI 74LSJI 7 14 
U32 74LS244 11 20 

~ 74HC374 10 20 
U34 74LSJ2 7 14 
~ 74LS32 7 14 

6 

REF 
DES 

U36 
U.:U 
U38 
U3~ 

U4J! 
U41 
U42 
U43 
U44 
U45 
U46 
U47 
U48 
U49 

U5' 
U51 
U52 
U53 
U54 
U55 

XU56 
XU51 

5 4 3 

D 
C2 C3 CS C1 IC8 IC9 IClll IC11 ICI2' ICI3"ICI4 IC16 IC4 

~ 15V 

~1 ~I ~I ~I ~1 ~1 ~1 ~I ~I ~1 ~I ~1 ~1 

> Pl-~ +1~V ~ 112V 
+ IC21 ICls 

C l}22 ~I 25V 

) P)-5 -12V 
~ 12V 

leI IC17 

+ 5V lj22 ~I 
> PI-7 -I~V 

~ 18V 
IC45 

T·1 

\l 

~ 
P)-

1-

TABLE I.CONToD & 

TYPE & GND +5V 1+ 5VPR 

74LSGJ2 7 14 
1~LSI4A 7 14 
SYP6522 1 20 
SYP6522 I 211 YI 
741LSGJ4 7 14 
74LS32 7 14 XU57 XUI THRU 

XU55 
74LS74A 7 14 
74LSGJ4 7 14 
74LSIIJ9 7 14 

74l.S74A 7 14 
~ 74LSIIJ8 7 14 

74L.S74A 7 14 
74LSII 7 14 

VR2 
U55 
S~ 

R39 
R10,R15,R22 •. 
R34.R35,R36 

Q5 
E4 

B 

74LS393 7 14 PI 
MC14024 7 14 DS4 
74LS260 7 14 
74LSI0 7 14 
74LSII 7 14 

741-1CUIIJ4 7 14 

J 18 
CR4 CRI,CR2 
CS0 

HIGHEST 
141.514 7 14 NUMBER NOT USED - 14 28 L~ ;1\1=. J USED 

(~l ;1\1=. ) 20 41 REFERENCE DESIGNA TIONS 

5 t FIGURE 5-2. EVM Module Schematic Diagram (Sheet 1 of 7) 
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APPENDIX A 

S-RECORD OUTPUT FORMAT 

The S-record format for output modules was devised for the purpose of encoding 
programs or data files in a printable format for transportation between computer 
systems. '!be transportation process can thus be visually monitored and the 
S-records can be more easily edited. 

S-RECORD CONTENT 

When ,viewed by the user, S-records are essentially character strings made of 
several fields which identify the record type, record length, memory address, 
cooejoaca, and checksum. Each byte of binary data is encoded as a L-cnaracter 
hexadecimal number: the first character representing the high-order 4 bits, and 
the second the lo~rder 4 bits of the byte. 

'!be 5 fields which comprise an S-record are shown below: 

+--------+---------------+-------------+-----------------------+------------+ 
I type I record length I address I code/data I checksum I 
+--------+---------------+-------------+-----------------------+------------+ 

where the fields are composed as follows: 

PRINTABLE 
FIELD CHARACTERS 

type 2 

record length 2 

address LL k_ or 8 ~, v, 

code/data 0-2n 

checksum 2 

CONTENTS 

S-record type SO, Sl, etc. 

'!be count of the character pai rs in the record, 
excluding the type and record length. 

'!he 2- , 3- , or 4-byte address at which the data 
field is to be loaded into memory. 

From ° to n bytes of executable code, memory­
loadable data, or descriptive information. For 
compatibility with teletypewriters, some programs 
may limit the number of bytes to as few as 28 (56 
printable characters in the S-record). 

'!be least significant byte of the one's complement 
of the sum of the values represented by the pairs 
of characters making up the record length, address, 
and the code/data fields. 

Each record may be terminated with a CR{LF/NULL. Additionally, an S-record may 
have an initial field to accommodate other data such as line numbers generated 
by some time-sharing systems. 

Accuracy of transmission is ensured by the record length (byte count) and 
checksum fields. 

A-I 



S-RECORD TYPES 

F.iaht tvnes of S-records hnve been defined to nccommodnte the severnl needs of 
--J--- -~ ... --- -- - -------.- ----.- ------ -------- -- ---------------- ---- -- ... ----- -----.- --

the encoding, transportation, and decoding functions. '!he various Motorola 
upload, download, and other record transportation control programs, as well as 
cross assemblers, linkers, and other file-creating or debugging programs, 
utilize only those S-records which serve the purpose of the program. For 
specific information on which S-records are supported by a particular program, 
the user's manual for that program must be consulted. The EVM monitor supports 
only the Sl and S9 records. All data before the first Sl record is ignored. 
Thereafter, all records must be Sl type until the S9 record terminates data 
transfer. 

An S-record-format module may contain S-records of the following types: 

SO The header record for each block of S-records. The code/data field may 
contain any descriptive information identifying the following block of 
S-records. The address field is normally zeroes. 

Sl A record containing code/data and the 2-byte address at which the 
code/data is to reside. 

S2 A record containing code/data and the 3-byte address at which the 
code/data is to reside. 

S3 A record containing code/data and the 4-byte address at which the 
code/data is to reside. 

S5 A record containing the number of Sl, S2, and S3 records transmitted in 
a particular block. This count appears in the address field. There is 
no code/data field. 

S7 A termination record for a block of S3 records. The address field may 
optionally contain the 4-byte address of the instruction to which 
control is to be passed. There is no code/data field. 

S8 A termination record for a block of S2 records. The address· field may 
optionally contain the 3-byte address of the instruction to which 
control is to be passed. There is no code/data field. 

S9 A termination record for a block of Sl records. The address field may 
optionally contain the 2-byte address of the instruction to which 
control is to be passed. If not specified, the first entry point 
specification encountered in the object module input will be used. 
There is no code/data field. 

Only one termination record is used for each block of S-records. S7 and S8 
records are usually used only when control is to be passed to a 3- or 4-byte 
address. Normally, only one header record is used, although it is possible for 
multiple header records to occur. 
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CREATION OF S-RECORDS 

S-record-format programs may be produced by several dump utilities, debuggers, 
or several cross assemblers or cross linkers. 

Several programs are available for downloading a file in S-record format from a 
host system to an 8-bi t microprocessor-based or a 16-bi t microprocessor-based 
system. 

EXAMPLE 

Shown below is a typical S-record-forrnat module, as printed or displayed: 

S006000048445218 
Sl130000285F245F2212226AO00424290008237C2A 
Sl1300100002000800082629001853812341001813 
Sl13002041E900084E42234300182342000824A952 
S107003000144ED492 
S9030000FC 

The module consists of one SO record, four Sl records, and an S9 record. 

The SO record is comprised of the following character pairs: 

SO 

06 

00 
00 

48 

S-record type SO, indicating that it is a header record. 

Hexadecimal 06 (decimal 6), indicating that six character pairs (or 
ASCII bytes) follow. 

Four-character 2-byte address field, zeroes in this example. 

44 ASCII H, D, ap.d R - "HOR". 
52 

18 The checksum. 

The first Sl record is explained as follows: 

Sl S-record type Sl, indicating that it is a code/data record to be 
loaded/verified at a 2-byte address. 

13 Hexadecimal 13 (decimal 19), indicating that 19 character pairs, 
representing 19 bytes of binary data, follow. 

00 Four-character 2-byte address field; hexadecimal address 0000, where 
00 the data which follows is to be loaded. 
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The next 16 character pairs of the first Sl record are the ASCII bytes of the 
actual program code/data" In this asse!1lbly language example i t.'I1e hexadecimal 
opcodes of the program are written in sequence in the code/data fields of the Sl 
records: 

OPCODE 

28 5F 
24 5F 
22 12 
22 6A 
00 04 24 
29 00 
08 23 7C 

INSTRUCTION 

BHCC $0161 
BCC $0163 
BHI $0118 
BHI $0172 
BRSET 0,$04,$012F 
BHCS $OlOD 
BR8ET 4,$23,$018C 

(The balance of this code is continued in the 
code/data fields of the remaining 81 records, 
and stored in memory location 0010, etc.) 

2A The checksum of the first Sl record. 

The second and third 81 records each also contain $13 (19) character pairs and 
are ended with checksums 13 and 52, respectively. The fourth Sl record contains 
07 character pairs and has a checksum of 92. 

The 89 record is explained as follows: 

89 

03 

00 
00 

FC 

S-record type 89, indicating that it is a termination record. 

Hexadecimal 03, indicating that three character pairs (3 bytes) follow. 

The address field, zeroes. 

The checksum of the 89 record. 

Each printable character in an 8-record is encoded in hexadecimal (ASCII in this 
example) representation of the binary bits which are actually transmitted. For 
example, the first 81 record above is sent as: 

L-~--- --~~----:;=-------l--------::'~;'-;:----------------- -- J 

~l' 1 "~~;~ ~ .01 ••• oo~l 
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