













































































































































































5.2.2 Host Port J4 Interconnect Signals
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Table 5-2 lists each pin connection, signal mnemonic, and signal characteristic
for the connector.

Tha I
YLy h}‘vl AL

TABLE 5-2. Host Port J4 Interconnect Signals

PIN . SIGNAL
NUMBER MNEMONIC SIGNAL NAME AND DESCRIPTION
1,2 Not used.
3 TxD TRANSMIT DATA - This line transfers data to an RS-232C
modem device.
4 Not used.
5 RxD RECEIVE DATA - This 1line accepts input data from an
RS-232C modem device.
6 Not used.
7 RTS REQUEST TO SEND - This output signal line requests
permission from the RS-232C device to send data.
8 Not used.
9 - CTs CLEAR TO SEND - This input line grants permission to
send data (see paragraph 2.3.4).
10,11,12 Not used.
13 GND SIGNAL GROUND - This 1line provides a common signal
ground connection to the RS-232C device.
14 DTR DATA TERMINAL READY - This output line is held high to
be compatible with devices requiring this signal.
15 DCD DATA CARRIER DETECT - This input line indicates that the
carrier signal has been detected (see paragraph 2.3.4).
16-20 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 mnemonic, and signal characteristic for the
connectors.
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TABLE 5-3. Printer Port J9 Interconnect Signals
PIN SIGNAL
NUMBER MNEMONIC SIGNAL NAME AND DESCRIPTION
1-24 Not used.
25,26 GND GROUND
27 PR7 PRINTER DATA line (bit 7) - One of seven output data
lines to the printer.
28 GND ROUND - PR7 signal return line.
29 PR6 PRINTER DATA line (bit 6) - Same as PR7, pin 27.
30 GND GROUND - PR6 signal return line.
31 PR5 PRINTER DATA line (bit 5) - Same as PR7, pin 27.
32 GND GROUND - PR5 signal return line.
33 PR4 PRINTER DATA line (bit 4) - Same as PR7, pin 27.
34 GND GROUND - PR4 signal return line.
35 PR3 PRINTER DATA line (bit 3) —.Same as PR7, pin 27.
36 GND GROUND - PR3 signal return line.
37 PR2 PRINTER DATA line (bit 2) - Same as PR7, pin 27.
38 GND GROUND - PR2 signal return line.
39 PR1 PRINTER DATA line (bit 1) - Same as PR7, pin 27.
40 GND GROUND - PR1 signal return line.
41,42 Not used.
43 STB* DATA STROBE - A low level output signal used to strobe
the data on PR1-PR7 into the printer.
44 GND GROUND - Signal return line for STB*.
45,46 Not used.
47 ACK* ACKNOWLEDGE - An activae 1low level input
indicating acceptance of the data into the printer.
48 GND GROUND - Signal return line for ACK*.
49-50 Not used.
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5.3 PARTS LIST

Table 5-4 lists the components of the EVM module.
illustrated in Figure 5-1.

hardware at the time of printing.

The parts locations are
This parts 1list reflects the latest issue

of

TABLE 5-4. EVM Module Parts List
REFERENCE MOTOROLA
DESIGNATION PART NUMBER DESCRIPTION
84-W8143B01 Printed wiring boérd
CR3,CR4 48NW9607A01 Rectifier, 1N4001
Cc1,C15,C21 23NW9618A33 Capacitor, electrolytic, 22 uF @ 25 Vdc
C2-Cl14,Cl6-C20, 21SW992C025 Capacitor, fixed, ceramic, 01 uF @ 50 vdc
C22-C45,C47-C50
C46 23NW9618A22 Capacitor, electrolytic, 50 uF @ 16 vdc
Csl 21SW992C016 Capacitor, fixed, ceramic, 470 pF & 50 vdc
DS1-DS4 48NW9612A24 Diode, light emitting, red
Jl 28NW2802C29 Header, double row post, 4 pin
J2,J35,38,J10, 28NW9802D04 Header, single row post, 3 pin
J13,J15-J18
Jé,J7 09NW9803A27 Jack, phone, subminiature, 2 contact
Jil,J12 28NWO802B34 Header, double row post, 16 pin
J1l4 28NW9802D01 Header, double row post, 2 pin
Pl 31INW9509A27 Terminal block, 7 position, screw contact
Q1,03-06 48NW9611A01 Transistor, 2N4403
Q2 48NW9610A01 Transistor, 2N4401
R1,R13,R14, 06SW-124A37 Resistor, fixed, f£ilm, 330 ohm, 5%, 1/4 W
R15,R17
R2 51NW9626A92 Resistor network, 5/39k ohm
R3,R8 06SW-124A89 Resistor, fixed, film, 47k ohm, 5%, 1/4 W
R4 06SW-124A97 Resistor, fixed, film, 100k ohm, 5%, 1/4 W
R5 06SW-124A81 Resistor, fixed, film, 22k ohm, 5%, 1/4 W
R6,R25,R37,R39 06SW-124A65 Resistor, fixed, film, 4.7k ohm, 5%, 1/4 W



TABLE 5-4. EVM Module Parts List (cont'd)

REFERENCE MOTOROLA
DESIGNATION PART NUMBER DESCRIPTION
R7,R16 51NW9626A46 Resistor network, 5/4.7k ohm

R9,R18,R19, 06SW-124A41 Resistor, fixed, film, 470 ohm, 5%, /4 W
R33,R38

R11l 51NW9626A37 Resistor network, 9/10k ohm

R12 51NW9626A93 Resistor network, 7/470 ohm

R20 06SW-124A32 Resistor, fixed, film, 200 ohm, 5%, 1/4 W
R21 06SW-124A69 Resistor, fixed, film, 6.8k ohm, 5%, 1/4 W
R23 06SW-124A77 Resistor, fixed, film, 15k ohm, 5%, 1/4 W
R24,R32 06SW-124A49 Resistor, fixed, -film, 1.0k ohm, 5%, 1/4 W
R26 06SW-124A60 Resistor, fixed, film, 3.0k ohm, 5%, 1/4 W
R27 06SW-124A71 Resistor, fixed, film, 8.2k ohm, 5%, 1/4 W
R28 06SW-124A44 Resistor, fixed, film, 620 ohm, 5%, 1/4.W
R29 06SW-124A42 Resistor, fixed, film, 510 ohm, 5%, 1/4 W
R30 06SW-124220 Resistor, fixed, film, 62 ohm, 5%, 1/4 W
R31 06SW-124A75 Resistor, fixed, film, 12k ohm, 5%, 1/4 W
s1,s82,S5 40NW9801A54 Switch, pushbutton, SPDT

S3,54 40NW9801B33 Switch, slide, DPDT

Ul,U014, 51NW9615C22 I.C. SN74LS08N

U19,U46

U2,04 51NW9615B94 I.C. MC6850P

U3 51NW9615B30 I.C. MC1489AL

U5,052 51NW9615E88 I.C. SN74LS10N

U6,044,U53 51INW9615E91 I.C. SN74LSOON

u7 51NW9615E72 I.C. MC14583CP

U8,010,032 51NW9615F02 I.C. 74LS244N

U9 51NW9615B27 I.C. MC6821P



TABLE 5-4. EVM Module Parts List (cont'd)
VF;EFERENCE MOTOROLA
DESIGNATION PART NUMBER DESCRIPTION
ull,usl 51NW9615E89 I.C. SN74LS260N
Ul12,U31,U48 SINW9615F76 I.C. SN74LS11N
Ul3 SINW9615H50 I.C. SC82027P
ul5 51NW9615B29 I.C. MC1488L
Ul6,U36 51NW9615C20 I.C. SN74LS02N
Ul17,040,U43 51NW9615C21 I.C. SN74LS04N
uls8 51NW9615C56 I.C. 74508N
u20 51NW9615E99 I.C. SN74LS374N
u21 51NW9615E96 I.C. SN74LS245N
u22 51NW9615G98 I.C. SC89146P
U23 (See note) I.C. programmed
U24 51NW9615E80 I.C. MCM68B1OP
U25,U026 (See note) I.C. programmed
u27,u28 51NW9615H59 I.C. HM6116P-4
u29 51NWI9615E77 I.C. SN74LS27N
U30,U49 51INW9615F38 I.C. SN74LS393N
U33 51NW9615M97 I.C. MC74HC374N
U34,U35,U41 51NWO615C24 I.C. SN74LS32N
u37,u42, 5INW9615C25 I.C. SN74LS74N
U45,047
u38,u39 S1NW9615H51 I.C. SYP6522
uso 51NW9615B51 I.C. MC14024BCP
Us4 51NW9615M96 I.C. MC74HCUO04N
U55 S51NW9615E93 I.C. SN74LS14N
VR1 48NWS608A14 Diode, zener, 1N5244B
VR2 48NW9O 608A06 Diode, zener, 1N963B
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TABLE 5-4. EVM Module Parts List (cont'd)

REFERENCE MOTOROLA

DESIGNATION PART NUMBER DESCRIPTION

Y1 48NWI9606A32 Crystal, 4.0 MHz
09NIWO811A15 Socket, DIL, 24 pin (use at U24-U28)
0O9NW9811A39 Socket, DIL, 40 pin (use at XU57)
O09NWOB811A21 Socket, DIL, 28 pin (use at U23)
O9NWO811A38 Socket, DIL, 28 pin (used at XU56)
09NWO811A22 Socket, DIL, 40 pin (use at Ul3, U38, U39)
29NW9805B17 Jumper, shorting (use at Jl1, J2, J5, J8,

Jio, Ji1, Ji2, Ji3, J15-J18)

NOTE: 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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FIGURE 5-1. EVM Module Parts Location
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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. The 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,
code/data, and checksum. Each byte of binary data is encoded as a Z-character
hexadecimal number: the first character representing the high-order 4 bits, and
the second the low-order 4 bits of the byte.

The 5 fields which comprise an S-record are shown below:

| type | record length | address | code/data | checksum |
where the fields are composed as follows:
PRINTABLE
FIELD CHARACTERS CONTENTS
type 2 S-record type —— S0, S1, etc.
record length 2 The count of the character pairs in the record,
excluding the type and record length.
address 4, 6, or 8 The 2-, 3-, or 4-byte address at which the data
field is to be loaded into memory.
code/data 0-2n From 0 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).
checksum 2 The 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.



S-RECORD TYPES

Eight types of S-records have been defined to accommodat
the encoding, transportation, and decoding functions. The various Motorola
upload, download, and other record transportation control programs, as well as
cross assemblers, 1linkers, 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 S1 and S9 records. All data before the first Sl record is ignored.
Thereafter, all records must be S1 type until the S9 record terminates data
transfer.

the several needs of

D

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

S0 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.

S1 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.

83 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 Sl1, 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.



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-bit microprocessor-based or a 16-bit microprocessor-based
system.

EXAMPLE

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

S00600004844521B
S51130000285F245F2212226A000424250008237C2A
511300100002000800082629001853812341001813
S113002041E900084E42234300182342000824A952
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:

S0  S-record type S0, indicating that it is a header record.

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

88 Four—character 2-byte address field, zeroes in this example.
48

44  ASCII H, D, and R - "HDR".

52

1B The checksum.

The first S1 record is explained as follows:

S1 S-record type Sl1, 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.

A-3



The next 16 character pairs of the first S1 record are the ASCII bytes of the
actual program code/data. In this assembly language example, the hexadecimal

opcodes

records:

2A

of the program are written in sequence in the code/data fields of the S1

OPCODE INSTRUCTION

28 5F BHCC $0161

24 5F BCC $0163

22 12 BHI $0118

22 6A BHI  $0172

00 04 24 BRSET 0,$04,$012F

29 00 BHCS $010D

08 23 7C BRSET 4,$23,$018C

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

The checksum of the first S1 record.

The second and third Sl records each also contain $13 (19) character pairs and
are ended with checksums 13 and 52, respectively. The fourth S1 record contains
07 character pairs and has a checksum of 92.

The S9 record is explained as follows:

S9

03

00
00

FC

S-record type S9, 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 S9 record.

Each printable character in an S-record is encoded in hexadecimal (ASCII in this
example) representation of the binary bits which are actually transmitted. For
example, the first S1 record above is sent as:

length address code/data checksum

0101 joOil {0011

0001 {001l |OCOl {0011 jOO11 |OO11 }0OOC |OOll [000C |0O11 j0000 |0011 [0000 {0011 {0010 0011 {1000 {0OL1 |010l1 { 0100 jOl10 | ... |oO11 [0O10 |0100

0001
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