


















































































































































































































TABLE 4-41. PORT 3 (UPPER) MODE 0 LATCHED OUTPUT CONFIGURATION 

PORT 3 ADDRESS: X2, CONTROL REGISTER ADDRESS: X7 

CONTROL WORD FOHMAT: 7 6 5 4 3 2 1 o 

o o o 

DRIVER/TERMINATION NETWORKS: A driver network must be installed 
at A42. 

DATA POLARITY AT J1: Negative true, assuming inverting drivers 
are used at A42. 

JUMPER ACTION: DELETE ADD EFFECT 

* = Default 59-68* Connects bit 4 to 
connection J1-26. 

58-67* Connects bit 5 to 
J1-28. 

57-66* Connects bit 6 to 
J1-30. 

56-65* Connects bit 7 to 
J1-32. 

PORT RESTRICTIONS - PORT 1: Port 1 must be in mode 0 for all 
four bits to be available. 

PORT 2: Port 2 must be in mode 0 for all 
four bits to be available. 
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TABLE 4-42. PORT 6 (UPPER) MODE 0 LATCHED OUTPUT CONFIGURATION 

PORT 6 ADDRESS: X6, CONTROL REGISTER ADDRESS: X7 

CONTROL WORD FORMAT: 7 6 5 4 3 2 1 0 

I 1 I 0 0 0 0 

DRIVER/TERMINATION NETWORKS: A driver network must be installed 
at A33. 

DATA POLARITY AT J2: Negative true, assuming inverting drivers 
are used at A33. 

JUMPER ACTION: DELETE ADD EFFECT 

* = Default 89-98* Connects bit 4 to 
connection J2-26. 

88-97* Connects bit 5 to 
J2-28. 

87-96* Connects bit 6 to 
J2-30. 

86-95* Connects bit 7 to 
J2-32. 

PORT RESTRICTIONS - PORT 4: Port 4 must be in mode 0 for all 
four bits to be available. 

PORT 5: Port 5 must be in mode 0 for all 
four bits to be available. 
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TABLE 4-43. PORT 9 (UPPER) MODE 0 LATCHED OUTPUT CONFIGURATION 

PORT 9 ADDRESS: XA, CONTROL REGISTER ADDRESS: XB 

CONTROL WORD FORMAT: 7 6 5 4 3 2 1 o 

1 o o o o 

DRIVER/TERMINATION NETWORKS: A driver network must be 
installed at A52. 

DATA POLARITY AT J3: Negative true, assuming inverting drivers 
are used at A52. 

JUMPER ACTION: DELETE ADD EFFECT 

* = Default 115-119* Connects bit 4 to 
connection J3-26. 

114-118* Connects bit 5 to 
J3-28. 

113-117* Connects bit 6 to 
J3-30. 

112-116* Connects bit 7 to 
J3-32. 

PORT RESTRICTIONS - PORT 7: Port 7 must be in mode 0 for all 
four bits to be available. 

PORT 8: Port 8 must be in mode 0 for all 
four bits to be available. 
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PORT 3 
BIT # 

o 

o 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

TABLE 4-44. PORT 3 RESTRICTION SUMMARY 

PORT 1 
MODE 

2-B 

1-I/0 

2-B 

1-1 

2-B 

1-1 

2-B 

1-0 

PORT 2 
MODE 

1-1/0 

O-I/O 

1-1 

1-0 

1-1 

1-0 

(PORT l/PORT 2 CONTROL FUNCTIONS) 

FUNCTION 

Provides INTRB 
to 55 INTR 1 

Cannot be used; no 
drivers/terminators 
available 

Provides IBFB 
output to Jl-22 

Provides OBFB 
output to Jl-22 

Provides STBB 
input from Jl-32 

Provides ACKIi 
input from Jl-32 

Provides INTRA 
to 55 INTRO 

Provides INTRA 
to 55 INTRO 

Provides STBA/ 
input from Jl-26 

Provides STBA/ 
input from Jl-26 

Provides IBFpj 
output to Jl-18 

Provides IBFA 
output to J1-24 

Provides ACK.tV 
input fro~ Jl-30 

JUMPER 
ACTION 

Delete 60-69* 
Delete 61-70* 
Add 60-61 

Delete 61-70* 

Add -32-71* 

Add 62-71* 

Delete 63-72* 
Delete 56-65* 
Add 63-65 

Delete 63-72* 
Delete 56-65* 
Add 63-65 

Delete 64-73* 
Delete 75-77* 
Add 74-77 

Delete 64-73* 
Delete 75-77* 
Add 74-77 

Add 59-68* 

Add 59-68* 

Delete 64-73* 
Delete 58-67* 
Add 58-73 

Delete 61-70* 
Delete 58-67* 
Add 58-70 

Add 57-66* 

(Table continued on next page) 
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TABLE 4-44. PORT 3 RESTRICTION SUMMARY 
(Continued) 

PORT 3 PORT 1 PORT 2 JUMPER 
BIT # MODE MODE FUNCTION ACTION 

6 2-B Provides ACKA/ Add 57-66* 
input from Jl-30 

7 O-I/O i-I/O Cannot be used: Delete 56-65* 
no drivers/ter-
minators available 

7 1-0 Provides OBFA Delete 56-65* 
output to Jl-1S Delete 64-73* 

Add 56-73 

NOTE 1: If a Port 3 pin is not shown in this table as having a 
prescribed function for certain Port l/Port 2 modes and if a 
spare driver or termination network is available, that pin 
can be used as an input or output, as determined by the 
driver/terminator availability. 

NOTE 2: I = Input 
0 = Output 
I/O = Input or Output 
B = Bidirectional 
*Denotes default connection 
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TABLE 4-45. PORT 6 RESTRICTION SUMMARY 
(PORT 4/PORT 5 CONTROL FUNCTIONS) 

PORT 6 PORT 4 PORT 5 JUMPER 
BIT # MODE MODE FUNCTION ACTION ---

0 I-I/O Provides INTRB Delete 91-100* 
to 55 INTR 3 Delete 90-99* 

Add 90-91 

0 2-B O-I/O Cannot be used; Delete 91-100* 
no drivers/ter-
minators available 

1 I-I Provides IBFB Add 92-101* 
output to J2-22 

1 1-0 Provides OBFB Add 92-101* 
output to J2-22 

2 1-1 Provides STBB Delete 93-102* 
input from J2-32 Delete 86-95* 

Add 93-95 

2 1-0 Provides ACKIi Delete 93-102* 
input from J2-32 Delete 86-95* 

Add 93-95 

3 1-1/0 Provides INTRA Delete 94-103* 
to 55 INTR 2 Delete 78-80* 

Add 79-80 

3 2-B Provides INTRA Delete 94-103* 
to 55 INTR 2 Delete 78-80* 

Add 79-80 

4 I-I Provides STBA/ Add 89-98* 
input from J2-26 

4 2-B Provides STBAI Add 89-98* 
input from J2-25 

5 1-1 Provides IBFA Delete 94-103* 
output to J2-18 and 88-97* 

Add 88-103 

5 2-B Provides IBFA Delete 91-100* 
output to J2-24 and 88-97* 

Add 88-100 

(Table continued on next page) 

4-51 



PORT 6 
BIT # 

6 

6 

7 

7 

TABLE 4-45. PORT 6 RESTRICTION SUMMARY 
(Continued) 

PORT 4 
MODE 

1-0 

2-B 

0-1/0 

1-0 

PORT 5 
MODE 

I-I/O 

FUNCTION 

Provides ACKA/ 
input from J2-30 

Provides ACKA! 
input fro,n J2-30 

Cannot be used; 
no drivers/ter­
minators available 

Provides OBFA 
output to J2-18 

JUMPER 
ACTION 

Add 87-9'3* 

Add 87-96~ 

Delete 86-95* 

Delete 86-95* 
and 94-103* 
Add 85-103 

NOTE 1: If a Port 6 pin is not shown in this table as having a prescribed 
function for certain Port 4/Port 5 modes and if a spare driver 

NOTE 2: 

or termination network is available, that pin can be used as an 
input or output, as determined by the driver/terminator availability. 

I = Input 
0 = Output 
I/O = Input or Output 
B = Bidirectional 
*Denotes default connection. 

4-52 



PORT 9 
BIT # 

o 

o 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

TABLE 4-46. PORT 9 RESTRICTION SUMMARY 

PORT 7 
MODE 

2-B 

1-I/0 

2-B 

1-1 

2-B 

1-1 

2-B 

1-0 

PORT 8 
MODE 

1-1/0 

O-I/o 

1-1 

1-0 

1-1 

1-0 

(PORT l/PORT 2 CONTROL FUNCTIONS) 

FUNCTION 

Provides INTRB 
to 55 INTR 5 

Cannot be used; 
no drivers/ter­
minators available 

Provides IBFB 
output to J3 .. 22 

Provides OBFB 
output to J3-22 

Provides STBs 
input from J3-32 

Provides ACKs! 
input from J3-32 

Provides INTRA 
to 55 INTR 4 

Provides INTRA 
to 55 INTR 4 

Provides STBA/ 
input from J3-26 

Provides STBA/ 
input from J3-26 

Provides IBFAI 
output to J3-18 

Provides IBFA 
output to J3.;,e4 

Provides ACKA/ 
input from J3-30 

JUMPER 
ACTION 

Delete 120-125* 
Delete 121-126* 
Add 120-121 

Delete 121-126* 

Add 122-127"" 

Add 122-127* 

Delete 123-128* 
Delete 112-116* 
Add 123-116 

Delete 123-128* 
Delete 112-116* 
Add 123-116 

Delete 124-129* 
Delete 104-106* 
Add 105-106 

Delete 124-129* 
Delete 104-106* 
Add 105-106 

Add 115-119~" 

Add 115-119~ 

Delete 124-129* 
Delete 114-118* 
Add 114-129 

Delete 121-126* 
Delete 114-118* 
Add 114-126 

Add 113-117* 

(Table Continued on Next Page) 
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PORT 9 
BIT # 

6 

7 

7 

TABLE 4-46. PORT 9 RESTRICTION SUMMARY 
(Continued) 

PORT 7 
MODE 

2-B 

O-I/O 

1-0 

PORT 8 
MODE 

1-1/0 

FUNCTION 

Provides ACKpj 
input from J3-30 

Cannot be used; 
no drivers/ter­
minators available 

Provides OBFA 
output to J3-18 

JUMPER 
ACTION 

Add 113-117* 

Delete 112-116* 

Delete 124-129* 
Delete 112-116* 
Add 112-129 

NOTE 1: If a Port 9 pin is not shown in this table as having a 
prescribed function for certain Port 7/Port 8 modes and 
if a spare driver or termination network is available, 
that pin can be used as an input or output, as determined 
by the driver/terminator availability. 

NOTE 2: I = Input 
0 = Output 
I/O = Input or Output 
B = Bidirectional 
*Denotes default conneetion 
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4.5 INTERRUPT PRIORITY OPTIONS 

Th€re are two major considerations in configuring a custom in-

terrupt structure on the SBC-519: 

1) The connection of external and on-board interrupt requests 
to the eight interrupt priority level inputs (IRO-IR7) on 
the 8259, 

2) The selection of a priority resolution algorithm. 

The priority resolution algorithm is selected by programming the 8259 

as described in Section 3. 3. The selection of interrupt sources for 

use as interrupt request inputs is made by connecting the appropriate 

jumper pins as summarized in Table 4-47. 

TABLE 4-47. INTERRUPT SOURCE SELECTION 

CONNECT INTERRUPT REQ. LEVEL (IR- ) INTERRUPT 
JUMPER PINS: 0 1 2 3 4 5 6 7 SOURCE 

49-50 X RTI/ 

74-77 X INTR PORT XO 

No X EXT INTRO/ 
Action 
Required 

61-60 X INTR PORT Xl 

79-80 X 
, 

INTR PORT X4 I 81-80 X l EXT INTR 1/ 

91-90 X ! INTR PORT X5 ~ 
105-106 X INTR PORT X8 
107-106 X EXT INTR 2/ 

121-120 X INTR PORT X9 

No Action 
Required X EXT INTR 0/ 
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CHAPTER 5 

SYSTEM INTERFACING 

This chapter identifies each of the SBC-519's external connections and 

defines all signals 0::1 the external system bus. 

5.1 ELECTRICAL COli:i!ECTIONS 

The SBC-519 electronics a:re mounted on a 12.00 X 6.75 inch printed cir-

cuit board that requires maximum average DC current at the following levels: 

ICC = 3.5A ICC = 1. 5A 

NOTES: D> The values assume that optional 220/330 it termination 
networks b,eing driven low have been installed in the 
Parallel I/O Interface. 

These values assume that the optional termination networks 
are not present. 

The SBC-519 has five edge connectors, as shown in Figure 5-1. Edge 

connectors at the top of the module are designed for compatibility with both 

flat cable and round cable hardware. All parallel I/O functions are paired 

wi th an indep·;:mdent signal ground pin (odd pins are ground). This allows 

flat cable implementation to u-:ilize an al ternate signal/ground scheme for 

reduction of cross talk. Round cables may easily be implemented as twisted 

pair with an individual ground pin for every return wire. 

The Parallel I/O Interface communicates with external I/O devices via 

three 50-pin double'-sided PC edge connectors (J1, J2 and J3), 0.1 inch 

centers. External devices can be attached to Jl, J2 or J3 using any of 

the following connectors. 

NOTE: All pin numbers listed in the following tables refer to numbers 
printed on the board, n·)t to ma ting cO::1nector pin positions. 
When specifying pin numbers for cable harnesses, use caution 
since SBC-519 pin numbering is not necessarily the same as the 
connector pin number sC:leme. 
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TABLE 5-1. SBC BOARDS COMPATIBLE CONNECTOR HARDWARE 

FUNCTION /I OF PINS CENTERS CONNECTOR VENDOR VENDOR PART /I (inches) TYPE 

FLAT CRIMP 3M 3415-0000 WITH EARS 

J 

3M 3415-0001 W/O EARS 
PARALLEL I/O 25/50 0.1 AMP 88083-1 

ANSLEY 609-5015 
SAE SD6750 SERIES 

FLAT CRIMP 3M 3462-0001 CRIMP 

SERIAL I/O 13/26 0.1 ! 
AMP 88106-1 

ANSLEY 609-2615 
SAE SD6726 SERIES 

SOLDER.ED AMP 2-583485-6 
PARALLEL I/O 2S/S0 0.1 

• 
VIKING 3VH25/1JVS 

TI H31212S 

SERIAL I/O 13/26 0.1 SOLDERED TI H312113 
t AMP 1-583485-5 

D> SOLDERED VIKING 3VH30/1JN5 AUXILIARY 30/60 0.1 t TI H312130 

D> 
SOLDERED CDC VPBOIE43DOOAI 

43/86 ! MICR.O PLASTICS MP-0156-43-BW-4 BUS 0.156 ARCO AE443WPI LESS EARS 
VIKING 2VH43/lAV5 

D> WIREWRAP TI H31112S 

PARALLEL I/O 2S/S0 0.1 ! VIKING 3VH25/lJNDS 
CDC VPBOIB25DOOAI 

ITT CANNON EC4A050AIA 

SERIAL I/O~ 13/26 0.1 WI REWRAP TI H3111l3 

AUXILIARY: 30/60 0.1 WIREWRAP CDC VPBOIB30AOOA2 , TI H311130 

~ WIREWRAP CDC VFBOIE43DOOAl or 
BUS 

D> 
43/86 0.IS6 ~ CDC VPBOIE43AOOA1 

VIKING 2Vl143/ lANDS 

SBC 201 SOLDER TAIL VIKING 3VH50/1JN5 
SBC SOl 
SBC 508 SO/lOO 0.1 SOLDER PAK CDC VPB04BSOEOOAlE 
SBC 90S, etc. (RAYCHEM) 

Connector heights are not guaranteed to conform to OEM packaging equipment. 
Intel OEM and Intellec®Development System motherboards offer complete 

mechanical compatibility. 

~ Wirewrap pin lengths are not guaranteed to conform to OEM packaging equipment. 
Intel connectors and O~I and Intellec®Development System motherboards offer 

complete mechanical compatibility. 

\» CDC VPBOI ••• , VPB02 ••• , VPB04 ••• , etc. arE: identical connectors with 
different electroplating thicknesses or metal surfaces. 

NOTE: See next page for vendor addresses, tE:lephone numbers and TWX numbers. 
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b> 

b> 

D> 

D> 

D> 

INTEL PART /I 

SBC-955 
(CABLE ASSY.) 

SBC-956 
(CABLE ASSY.) 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

MDS-980 

MDS-98S 

MDS-990 

N/A 

-- ----~-----~~~~-.-~ ........... ~~----------------~--



VE~DORS ADDRESSES 

The following information is for our customers' convenience only. 

Intel does not represent th~se vendors, guarantee availability nor 

continued quality of their :?roducts. 

CDC CONNECTOR DIVISION 
31829 W. LaTienda Drive 
Westlake Village, CA 91361 

213-889-3535 
TWX 910-494-1224 

VIKING INDUSTRIES, INC. 
21001 Nordhoff Street 
Chatsworth, CA 91311 

213-341-4330 
TWX 910-494-2094 

Connector Systems 
TEXAS INSTRUMENTS, INC. 
34 Forest Street 
Attleboro, MA 02703 

617-222-2800 

JU.lP Incorporated 
P.O. Box 3608 
Harrisburg, PA 17105 

717-564-0100 
TWX 510-657-4110 

T & B/ANSLEY 
Subsidiary of Thomas & Betts Corporation 
3208 Humbolt Street 
Los Angeles, CA 90031 

213-223-2331 
TWX 910-321-3938 

STANFORD APPLIED ENGINEERING, INC. (SAE) 
340 Martin Avenue 
Santa Clara, CA 95050 

408-243-9200 
TWX 910-338-0132 

3M Connectors 
Electronic Products Division, Bldg. 223-4E 
3M COMPANY 
3M Center 
St. Paul, MN 55101 

612-733-1110 

ITT CANNON ELECTRIC 
666 East Dyer Road 
Santa Ana, CA 92702 

800-854-3573 
800-432-7063 (in California) 
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Tables 5-2, 5-3 and 5-,~ provide pin lists for the Jl, J2 and J3 

connectors, respectively. The following TTL line drivers and Intel 

terminators are all compatible with the I/O driver sockets in the 

Parallel I/O Interface: 

Dri ver Characteristic Sink Current 

7438 I, OC 48 
7437 I 48 
7432 NI 16 
7426 I,OC 16 
7409 NI,OC 16 
7408 NI 16 
7403 I,OC 16 
7400 I 16 

Note: I = inverting; N.I. = non-inverting 
OC = open collector 

I/O Terminators: 

(ma) 

TTL Terminators: 220n/330n divider or 1 kO pull up 

2200 

22Ofl/33OfJ 330Cl 
os-a r OPTION' SBC-901 

1KO .5-~OPTION2 SBC·-902 .on 

See Appendix B for schematics 

The bidirectional driver circuit consists of a bidirectional 

driver and a termination network. The bidirectional drivers compatible 

with this product are Intel's 8216 (non-inverting) and 8226 (inverting). 

The termination network is a 14-pin resistor pack made by many different 

vendors. The following list is some of the vendors and part numbers 

which are compatible with this product. 

Company 

CTS 
DALE 
BECKMAN 
SPRAGUE 
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Series 

760-1 
LDP14-02 
899-1 
914C-PE 
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PIN* 

1 
3 
5 
7 
9 

11 
13 
15 
17 
19 
21 
23 

TABLE 5-2. prN ASSIGNMENTS FOR CONNECTOR J1 
(Parallel I/O Interface - Group 1) 

SIGNAL PIN * SIGNAL 

GND 2 PORT 2 - BIT 
I 4 PORT 2 - BIT 

6 PORT 2 - BIT 
8 PORT 2 - BIT 

10 'PORT 2 - BIT 
12 PORT 2 - BIT 
14 PORT 2 - BIT 
16 PORT 2 - BIT 
18 PORT 3 - BIT 
20 PORT 3 - BIT 
22 PORT 3 - BIT 
24 PORT 3 - BIT 

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

25 26 PORT 3 - BIT 4 
27 28 PORT 3 - BIT 5 
29 30 PORT 3 - BIT 6 
31 32 PORT 3 - BIT 7 
33 34 PORT 1 - BIT 7 
35 36 PORT 1 - BIT 6 
37 38 PORT 1 - BIT 5 
39 40 PORT 1 - BIT 4 
41 42 PORT 1 - BIT 3 
43 44 PORT 1 - BIT 2 
45 46 PORT 1 - BIT 1 
47 , 48 PORT 1 - BIT 0 
49 GND 50 EXT INTR 1/ 

1* Pin Numbers refer to board connector pins only, they are not necessarily the 
same on the mating connector. 
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* 
PIN 

1 
3 
5 
7 
9 

11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
43 
45 
47 
49 

* 

TABLE 5-3. PIN ASSIGNMENTS FOR CONNECTOR J2 
(Parallel I/o Interface - Group 2) 

SIGNAL PIN* SIGNAL 

GND 2 PORT 5 - BIT 
~ 4 PORT 5 - BIT 

6 PORT 5 - BIT 
8 PORT 5 - BIT 

10 PORT 5 - BIT 
12 PORT 5 - BIT 
14 PORT 5 - BIT 
16 PORT 5 - BIT 
18 PORT 5 - BIT 
20 PORT 6 - BIT 
22 PORT 6 - BIT 
24 PORT 6 - BIT 
26 PORT 6 - BIT 
28 PORT 6 - BIT 
30 PORT 6 - BIT 
32 PORT 6 - BIT 
34 PORT 6 - BIT 
36 PORT 4 - BIT 
38 PORT 4 - BIT 
40 PORT 4 - BIT 
42 PORT 4 - BIT 
44 PORT 4 - BIT 
46 PORT 4 - BIT , 48 PORT 4 - BIT 

GND 50 EXT INTR 1/ 

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

Pin numbers refer to board connector pins only, they are not necessarily the 
same on the mating connecto.'. 

The SBC-519 connects to the system bus via an 86-pin double-sided 

edge connector (PI), 0.156 inch centers. This edge connector will 

accept any of the following mating connectors: CDC VPBOIE43AOOOAl, 

Micro Plastics MP-0156-43-BW-4 or ARCO AE 443WP1. Section 5.2 de-

fines each of the external system bus signals and includes a pin 

list for PI (Table 5-5). 
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PIN* 

1 
3 
5 
7 
9 

11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
43 
45 
47 
49 

* 

TABLE 5-4. PIN ASSIGNMENTS FOR CONNECTOR J3 
(Parallel I/O Interface - Group 3) 

SIGNAL PIN* SIGNAL 

GND 2 PORT 8 - BIT 7 
/1\ 4 PORT 8 - BIT 6 

6 PORT 8 - BIT 5 
8 PORT 8 - BIT 4 

10 PORT 8 - BIT 3 
12 PORT 8 - BIT 2 
14 PORT 8 - BIT 1 
16 PORT 8 - BIT 0 
18 PORT 9 - BIT 3 
20 PORT 9 - BIT 1 
22 PORT 9 - BIT 1 
24 PORT 9 - BIT 0 
26 PORT 9 - BIT 4 
28 PORT 9 - BIT 5 
30 PORT 9 - BIT 6 
32 PORT 9 - BIT 7 
34 PORT 9 - BIT 7 
36 PORT 7 - BIT 6 
38 PORT 7 - BIT 5 
40 PORT 7 - BIT 4 
42 . PORT 7 - BIT 3 
44 PORT 7 - BIT 2 
46 PORT 7 - BIT 1 , 48 PORT 7 - BIT 0 

GND 50 EXT INTR 2/ 

Pin numbers refer to board connector pins only, they are not necessarily the 
same on the mating connectors. 

5.2 SYSTEM BUS SIGNAL DEFINITIONS 

A summary definition cf each system bus signal that is used by 

the SBC-519 is provided below. 

INIT/ Initialization signal: reset the entire system to 

a known internal state. 

CCLK/ Constant clock; provides a clock signal of constant 

frequency (10 MHz maximum) for use by option memory 

and I/O expansion boards. CCLK coincides with BCLK/ 

~-8 



10RC/ 

10WC/ 

XACK/ 

AACK/ 

ADRO/ -ADRF / 

DATO/-DAT7/ 

(Bus Clock - not used by SBC-519) and has a period 

of 100.00 nanoseconds, with a 30% - 70% duty cycle. 

I/O read command; indicates that the address of an 

input port has been placed on the system address bus 

and that the data at that input port is to be read 

and placed on the system data bus. 

1/0 write command; indicates that the address of an 

output port has been placed on the system address bus 

and that the contents of the system data bus are to 

be output to the addressed port. 

Transfer acknowledge signal; the required response 

of an external memory location or I/O port which in­

dicates that the specified read/write operation has 

been completed.. That is, data has been placed on, 

or accepted from, the system data bus lines. 

Advance acknowledge signal; used with 8080 CPU-based 

systems. AACK/ is an advance acknowledge, in response 

to memory or I/O access commands, that allows the CPU 

to proceed with the current instruction cycle. 

16 Address lines; used to transmit the address of the 

memory location or I/O port to be accessed ADRF/ is 

the most significant bit. Only ADRO/-ADR7/ are used 

by SBC-519. 

Bidirectional data lines; used to transmit/receive 

information to/from a memory location or I/O port. 

DAT7/ is the most significant bit. 
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INTO/-INT7/ 

INTR/ 

Parallel Interrupt request lines; anyone or more of 

the eight selected interrupt requests can be connected 

to these eight bus lines via on-board jumpers. These 

jumpers also allow any desired bit organization among 

the lines. These lines are independent of the data 

bus and bhs interface logic and can be sampled without 

requiring an address or strobe. 

Direct Interrupt signal; signal line provided to support 

coded interrup~ requests in special applications of sys­

tem interrupt :3tructure. 
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PIN 

1 
3 
5 
7 
9 

11 

13 
15 
17 
19 
21 
23 

25 
27 
29 
31 
33 

35 
37 
39 
41 

43 
45 
47 
49 
51 
53 
55 
57 

59 
61 
63 
65 
67 
69 
71 
73 

75 
77 
79 
81 
83 
85 

TABLE 5-5. PIN ASSIGNMENTS FOR CONNECTOR Pl 
(External System Bus) 

(COMPONENT SIDE) (CIRCUIT SIDE) 

MNEMONIC DESCRIPTION PIN MNEMONIC DESCRIPTION 

GND Signal GND 2 GND Signal GND 
VCC + 5VDC 4 VCC + 5VDC 
VCC + 5VDC 6 VCC + 5VDC 
VDD +12VDC 8 VDD +12VDC 
VBB - 5VDC 10 VEB - 5VDC 
GND Signal GND 12 GND Signal GND 

14 INIT/ Initialize 
16 [J::> 

18 [t:> 

20 
IORC/ I/O Read Cmd 22 IOWC/ I/O Write Cmd 
XACK/ XFER Acknow 24 

AACK/ Advanced 26 
Acknowledge 28 

30 
CCLK/ Constant Clock 32 

INTR/ Direct Interrupt 34 

INT6/ Parallel 36 INT7/ Parallel 
INT4/ Interrupt 38 INT5/ Interrupt INT2/ Requests 40 INT3/ 
INTO/ 42 INTI/ Requests 

ADRE/ 
! 

44 ADRF/ 
ADRC/ 46 ADRD/ 
ADRA/ Address I 48 ADRB/ Address I 

ADR8/ Bus 50 ADR9/ Bus 
ADR6/ 52 ADR7/ 
ADR4/ 54 ADR5/ 
ADR2/ 56 ADR3/ 
ADRO/ 58 ADR1/ 

[J::> 60 [i:::> 
[t:::> 62 [C> 
[J:::> 64 IT> 
(1:> 66 [C:> 

DAT6/ 68 DAT7/ 
DAT4/ Data Bus 70 DAT5/ Data Bus 
DAT2/ 72 DAT3/ 
DATO/ 74 DAT1/ 

GND Signal GND 76 GND Signal GND 
IT> 78 [t:::> 
VAA -12VDC 80 VAA -12VDC 
VCC + 5VDC 82 VCC + 5VDC 
VCC + 5VDC 84 VCC + 5VDC 
GND Signal GND 86 GND Signal GND 

[i:::> Used by Intellec Microcomputer Development System bus. 

Note: All mnemonics copyright 1976 Intel Corporation. 
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CHAPTER 6 

COMPATIBLE EQUIPMENT 

The SBC-519 is designed to interface directly with any SBC-80 

single board computer via the system bus. It is mechanically com­

patible with both Intellec Mierocomputer Development System chassis 

requirements and SBC-604 and SBC-614 4 modular cardcage, designed 

specifically for OEM applications. Details are presented in the 

following section. 

6.1 SBC-80/10 AND SBC-80/20 

The SBC-80/l0 and SBC-80/20 are completely compatible with the 

SBC-519 TTL Programmable General Purpose I/O module. The SBC-80/10 

or 80/20 can be interfaced with up to 9 combination modules. Table 

6-1 sunnnarizes access characteristics of the SBC-519. 

6.2 MASTER MODULES 

The SBC-519 can operate :Ln systems containing more than one 

master module. 

6.3 MODULAR BACKPLANE CARDCAGE 

The SBC-604/614 Modular Backplane and Cardcage is designed spe­

cifically for OEM modules such as the SBC-519. Each card holder sup­

ports up to 4 modules. The modules may be electrically and mechani­

cally "ganged" together for expanded capability. Provisions for power 

supply distribution, air circulation and bus exchange functions are 

featured on the OEM card holders. 
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TABLE 6-1. SBC-519 ACCESS CHARACTERISTICS WHEN USED 
WITH THE SBC-80/10 

CPU 

MODULE INSTRUCTION CYCLES 

80/10 

REFERENCE: 

lOR 

lOW 

MIN MAX 

lOR 11 11 

lOW 12 12 

. • I/O READ: 

I/O WRITE: 

CPU WAIT 
STATES 

MIN MAX 

1 1 

2 2 

IN Addr . • 

OUT Addr 

CYCLE TIME 
(l1sec) 

MIN 

5.4 

5.9 

. 10 CYCLES 

. 10 CYCLES 

6.4 INTELLEC MICROCOMPUTER DEVELOPMENT SYSTEM CARD CAGE 

The SBC-519 is physically and electrically compatible with the 

Intellec Microcomputer Development System bus. The interface signals 

required by the SBC-519 (Table 5-5) are a subset of the Intellec 

Microcomputer Development System bus signal requirements. 
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CHAPrER 7 

SBC-519 SPECIFICATIONS 

7.1 DC POWER REQUIREMENTS 

DC Power Requirements are given in Table 7-1. 

7.2 AC CHARACTERISTICS 

AC Characteristics are given in Table 7-2 and Figures 7-1 and 

7-2. 

7.3 DC CHARACTERISTICS 

DC Characteristics are given in Table 7-3. 

7.4 ENVIRONMENT 

Temperature extremes can cause instability, or result in permanent 

damage to the circuits on the module. Ambient temperature must, there­

fore, be maintained wi thin thE! limits of OoC to 55°C. Exercise caution 

in locating the module, giving particular attention to radiant and con­

ducive sources of heat. Remenlber that the module itself, when installed, 

will contribute some heat to the environment. Maintain an adequate 

clearance to permit the convective dissipation of heat from the elements 

on the card. 

Relative humidity should not exceed 90%, non-condensing. 

7.5 SBC-519 BOARD OUTLINE 

See Figure 7-2. 
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TABLE 7-1. SBC-S19 DC POWER REQUIREMENTS 

VCC SV ± 5% ICC 1.SA WITH NO I/O 
DRIVER OR 
TERMINATOR 

TABLE 7-2. SBC-S19 AC CHARACTERISTICS 

I/O READ OR WRITE 

PARAM- MIN MAX DESCRIPfION REMARKS 
ETER ns ns 

t AS 50 Address Setup to Command 

t DS 50 Write Data Setup to Command 

tAAK 10 100 Command to Advanced Acknowledge Jumper 34-24 
Time 

tACK 4·CCLK + 20 5·CCLK + 50 Command to Transfer Acknowledge Jumper 29-35, 
Time CCLK = 9.216 MHz 

t WCMD 410 WritE! Command Pulse Width 

tAH 50 
AddrE!ss Hold Time 

tDH 50 Write Data Hold Time 

tDHR 0 Read Data Hold Time 

t TO 65 Acknowledge Turn Off Delay 

t ACC 300 Access Time to Read Data 

t RCMD 410 Read Command Pulse Width 

CCLK 100 -

INTERVAL TIMER INTERRUPT 

The interval timer interrupt is generated from CCLK, thus interval timer 
interrupt timing accuracy depends on CCLK accuracy. 
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TABLE 7-3. SBC-519 DC CHARACTERISTICS 

SIGNALS SYMBOL PARAMETER DESCRIPTION TEST 
CO~DITIONS 

MIN MAX UNITS 

ADR¢/ -ADRI/ V Inpi.lt Low Vol tage 0.8 V 
IL 

ADDRESS VIH Input High Vol tage 2.0 V 

INIT/ IlL Input Current at Low V V 
IN = 0.4 -0.36 rnA 

I 
IIH Input Current at High V V = 2.7V 20 

I 

I-lA IN 

*C Cap'lctive Load 18 pF 
L 

! i I 
ADR2/ -ADR6/ 

I 
VIL 

I Input Low Voltage i 
! 

0.85 V I 

ADDRESS VIR Input High Voltage 2.0 V 

IlL Inp'..lt Current at Low V VIN = 0.4V .25 rnA 

IIR Input Current 8.t High V V = 5.25V • a 1 rnA 

I 
IN 

*C Capacitive Load 18 pF 
L , 

! 

I 
AD7/ VIL Input Low Vol tc:ge I .8 V 

! 
VIR Input High Voltage 2.0 V 

, 

IlL Input Current at Low V VIN = 0.4 0.65 rnA 

IIR Input Current at High V V 
IN = 5.25V .03 rnA 

*C 
L 

Capacitive Load 36 pF 

AACK! V _ 
OL 

Output Low Voltage IOL = 32 rnA 0.4 V 

XACK! VOH Output High Voltage IOH = -5.2 rnA 2.4 V 

ILH Output Leakage High Vo = 2.4 40 !J.A 

ILL Output Leakage Low Vo = 0.4 -40 :JA 

*C 
L 

Capacitive Load 15 pF 

DAT¢/-DAT7/ VOL Output Low Voltage 10:" = 50 rnA 0.6 V 

VOH Output High Voltage IOH = -10 rnA 2.4 V 
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TABLE 7-3. SBC-519 DC CHARACTERISTICS (Continued) 

SIGNALS SYMBOL PARAMETER DESCRIPrIO~ 
TEST 

CONDITIOXS 
MIN MAX UNITS 

. 
VIL Input Low Voltage 0.95 V 

VIH Input High Voltage 2.0 V 

IlL Input Current at Low V I VIN = 0.45 
I 

-0.25 rnA 

ILH Output Leakage High I Vo = 5.25 
I 100 ~ I 

I 
I i 

*C Capacitive 
I 

18 pF Load I L I I 
1 I 

INTR/ VOL Output Low Vol tage i IOL = 16 rnA 0.4 V 

INTO/-INIT/ VOH Output High Voltage OPEN COLLECTOR 

*C Capacitive Load I 

1
18 

pF L i , 

EXT INT 1/ VIL Input Low Voltage I 0.8 
! 

V 
i i 

EXT INT 2/ VIH Input High Voltage 2.0 V 

EXT INT 3/ IlL Input Current at Low V VIN = 0.4V -6.0 rnA 

(1K p. U.) IIH Input Current at High V VIN = 0.7V 3.0 rnA 

*C L Capacitive Load 18 pF 

I i VOL Output Low Voltage IOL = 20 rnA .45 
I 

V 

BIDIRECTIONAL VOH Output High Voltage IOH = -12 rnA 2.4 I V I 
I 

DRIVERS VIL Input Low Vol tage .95 I V 
I 

(8226) VIH . Input High Voltage 2.0 I V 

(1K p. U.) Input Current Low V = 0.45 
I 

IlL at VIN -5.05 i rnA 
I 

IIH Input Current at High V VIN = 5.25V .60 rnA 

*C 
L 

Capacitive Load 18 pF 

8255 VOL Output Low Voltage IOL = 1.6 rnA .4 V 

DRIVER/ VOH Output High Voltage IOH = -100 IJ.A 2.4 V 
RECEIVER 

VIL Input Low Voltage .8 V 

VIH Input High Voltage 2.0 V 

*C L Capacitive Load 18 pF 

*Capac1tance values are approX1rnat10ns only. 
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ADDRESS 

IOWCI 

AACKI 

XACKI --t tos 
DATA -----X~ __________________________ ~ ~ __ _ 

A. WHITE TO 1/0 PORT 

ADDRESS __ ~x~ ________________ ~x~_ 
IORCI 

IORI 

AACKI 

XACKI 

tACe ------il .... 

DATA 

B. RI~AD 1/0 PORT 

FIGURE 7-1. I/O READ AND WRITE PORT TIMING 
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APPENDIX A 

SBC-519 SCHEMATICS 

Schematic drawings for the SBC-519 are provided in this appendix. 

Information and diagrams in this section are subject to change with­

out notice. References should be made to schematics shipped with 

this module. 
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APPENDIX B 

SBC-901, SBC-902 SCHEMATICS 

Schematic drawings for the SBC-901 and SBC-902 are provided in this 

appendix. Information and diagrams in this section are subject to 

change without notice. 
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APPENDIX C 

INTERRUPT SERVICE ROUTINE PROGRAMMING NOTES 

This appendix summarizes the basic programming tasks involved 

in handling interrupt requests from the SBC-519. Although these notes 

are very general and apply primarily to the polled mode, they also de-

fine the basic requirements for a nested service routine scheme. 

INITIAL CONDITIONS: 8080 HiT input has been enabled via EI instruction; 
INT input goes high. 

INTR: 

STEP 

JMP TO INTR 

PUSH PSW 
PUSH B 
PUSH D 
PUSH H 

MVI A, POLMOD 
OUT P59CT 

IN P59CT 

ANI 07H 

RAL 
RAL 

LXI H,INTBL 
ADD L 
MOV L,A 

PCHL 

C-l 

COMMENT 

Interrupt vector location 
Program jumps to location labeled 
INTR 

Save machine status 

Put 8259 in polled mode 

Read 8259 INTR level; this is an 
octal code appearing on data lines 
0-2 that identifies which level is 
interrupting 

Shift the 3-bit interrupt code two 
places to provide 4-byte addressing 
intervals 

Form the service routine jump address 
by adding the 3-bit interrupt level 
code to the base address of a jump 
table. This table contains addresses 
of service routines for all eight in­
terrupt levels. 

Jump to service routine specified by 
H,L. This address will be equal to 
the jump table base address plus: 



STEP COMMENT 

INTBL: Interrupt routine jump table 
Must not cross page (XXFF) boundary 

JMP INTR0 Jump to service routine for 
NOP interrupt level 0 

JMP INTRl Jump to service routine for 
NOP interrupt level 1 

JMP INTR2 Jump to service routine for 
NOP interrupt level 2 

JMP INTR3 Jump to service routine for 
NOP interrupt level 3 

JMP INTR4 Jump to service routine for 
NOP interrupt level 4 

JMP INTRS Jump to service routine for 
NOP interrupt level 5 

JMP INTR6 Jump to service routine for 
NOP interrupt level 6 

JMP INTR7 Jump to service routine for 
NOP interrupt level 7 

INTR0: 

Level 0 Service Routine 

JMP INTEND 

INTRl: 

Level 1 Service Routine 

JMP INTEND 

INTR2: 

Level 2 Service Routine 

JMP INTEND 

INTR3: 

Level 3 Service Routine 

JMP INTEND 

C-2 



STEP COMMENT 

INTR4: 

Level 4 Service Routine 

JMP INTEND 

INTR5: 

Level 5 Service Routine 

JMP INTEND 

INTR6: 

Level 6 Service Routine 

JMP INTEND 

INTR7: 

Level 7 Service Routine 

INTEND: 

MVI A, EOI Send end of interrupt to 8259. 
OUT P59CT (OCW2) 

POP H Restore machine status 
POP D 
POP B 
POP PSW 

EI Enable 8080 interrupt 

RET Return to main program 

EOI EQU 20H 

POLMOD EQU 0CH 

P59CT EQU XCH Where X = o through F16 

(I/O base address) 

C-3 





INDEX 

A 

advanced acknowledge 3-4, ,+-2, 5-9 

B 

bidirectional bus driver 3-2 

bidirectional mode 3-14, 3-17, 3-18 

C 

chip selects 2-4, 2-5, 2-6, 3-2, 3-3 

connectors 5-2 to 5-7 

D 

Decoder (8205) 3-2, 3-3 

Driver (I/O) 5-4 

I 

Initialization Command Words (ICWs) 2-6, 2-7, 3-30 to 3-32 

I/O Port Address 2-5, 4-2 

instruction set (8259) 2-8 

interrupt: 

from external source 1-2, 4-55 

from internal timer 1-2, 2-3, 3-39, 4-3, 4-55 

from parallel I/O interface 1-2, 3-8, 3-12 to 3-16, 4-55 

port address 2-5 

Interrupt Controller (8259) 2-3 to 2-6, 3-24 to 3-38, 4-55 

Interval Timer (8253) 2-3, 2-6, 3-38, 3-39, 4-3 

Interval Timer Period selection 4-3 

Interval Timer Port address 2-7 



M 

masking, interrupt requests 2-8, 3-27, 3-31, 3-33, 3-34, 3-35, 3-37 

modes, interrupt controller 2-6, 3-32 to 3-37 

modes, parallel I/O 3-6 to 3-18, 4-6 to 4-54 

a 

Operational Command Words (OCWs) 2-6, 2-8, 3-29 to 3-34 

P 

parallel I/O interface 2-1, 2-3, 2-5, 3-5 to 3-24, 4-4 to 4-54 

polled mode (8255A) 2-8, 3-29, 3-31 to 3-34 

priority control 3-27, 3-30, 3-35 to 3-37 

programming: 

8255A Progralllllable Peripheral Interface 2-4, 2-5, 3-5 to 3-24 

8259 Interrupt Co~troller 2-4 to 2-8, 3-24 to 3-38 

Programmable Peripheral Interface (8255A) 2-1, 2-3, 2-5, 3-5 to 3-24 

4-4 to 4-54 

R 

rotating priority mode 3-35, 3-36 

S 

special mask mode (8259) 3-37 

T 

termination networks 5-4 

transfer acknowledge 3-4, 4:-2, 5-7 

v 

voltage requirements 5-1 
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