








































































iSBC 016A/032A/064A/028A/056A 

or jumper alterations. Then, on completion of a 
maintenance function, the removal of the PROM 
board from the system restores the function of t.he 
iSBC 016A/032A/064A/02BA/056A RAM Boards to 
their original state. 

The inhibit line from the Multibus interface (INHlI) 
is generated whenever the bus master issues a RAM 
address during a RED operation for which two 
separate memory devices in the system could 
respond. In such a case, the higher priority memory 
device generates the XACKI signal and an inhi.bit 
signal (INHlI = 0) that disables the lower priority 
memory devices from generating the same signals. 
The inhibit signal is functional during a READ or 
WRITE operation. The iSBC OI6A/032A/064AI 
02BA/056A RAM Boards do not drive the INHlIline 
on the Multibus interface; they merely sense the 
condition of the line as generated by another inter­
face memory device. 

When a Multibus command is received by the RAM 
board, the INHlI signal from the higher prio:rity 
memory device disables the execution of the com­
mand by the on-board logic. The INHlI signal is 
inverted through gate U54 (4ZB7) on the RAM 
board. When active, the INHlI signal from the 
Multibus interface generates a LOW from U3B pin-4 
(4ZB7) to disable generation of the write enable 
signals WOI and Wli (4ZC3). The INHlI signal also 
disables output from U25 pin-l1 (4ZB6), thereby 
disabling generation of the AACKI and XACKI 
signals to the Multibus interface. The timing for the 
inhibited READ operation is shown in figure 4-3. 

4-23. MEMORY PROTECT OPERATION 

The optional memory protection feature for the iSBC 
OI6A/032A/064A/02BA/056A RAM Boards makes 
it possible for the user to prevent the boards from 
responding to a READ or WRITE command froIT.. the 
Multibus interface. The memory protection feature is 
activated by the system bus master when the 
MPROI signal on the Multibus interface is held 
LOW. The MPROI signal from the Multibus inter­
face is inverted by U43 (2ZB5) to generate the signal 
PCSI input to the Dynamic RAM Controller_ When 
HIG H, PCSI causes the Dynamic RAM Controller to 
disregard a subsequent READ or WRITE command 
request on pin-32. If MPROI from the bus master 
goes LOW while a memory cycle is in progress on the 
RAM board, the Dynamic RAM Controller finishes 
the cycle in progress before being disabled by the bus 
master. 

4-24. PARITY CIRCUITRY OPERATION 

The parity circuitry on the RAM boards of 
Parity Storage RAMs (UIO, U27, U44, and U6I; one 
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for the high byte and one for the low byte of each 
BANK of memory), two parity generator/checker 
devices (UB3 and UB4; one for each byte), a four bit 
Parity Flag Register (UB), an Error Test Latch (U41 
pin-6), an Error Interrupt Request Latch (U41 pin-B), 
and several logic gates (U5, U23, U54, and U60). 
These components operate together to ensure that 
each byte of data read from or written into the RAM 
array conforms to the even parity requirements of 
the RAM boards_ 

PARITY GENERATION ON DATA WRITE. 
When a byte of data is written to the RAM array, the 
Parity Generator/Checker senses the data (via DIO 
through DIF from the Multibus interface) and 
generates an even parity bit for each byte of data. 
The parity bits (PIO and PIl) are then provided as 
input data to the Parity Storage RAMs in the 
memory array (UlO, U27, U44, and U61 on schematic 
sheet 3). Each byte of data written into the RAM 
includes a parity bit that is stored in the parity RAM 
chips. Notice that the output from U23 pin-3 and pin-
11 is used on the READ operation to sense and report 
a parity error. During a WRITE operation, parity 
bits are gated through U23 pin-3 and pin-l1, however, 
the parity error reporting circuitry (U41 and UB) is 
disabled from recording the error and requesting an 
interrupt by the LOW output from U60 pin-B (5ZB7). 

PARITY CHECKING ON DATA READ. A READ 
from the RAM array provides the stored parity bit as 
an input with the data byte into the Parity Generator I 
Checker devices (UB3 and UB4 on 5ZC7). The combi­
nation of the data byte and the even parity bit from 
the Parity Storage RAMs should always generate a 
LOW from pin-5 of UB3 and UB4, the Parity Genera­
tor /Checker devices. The outputs from UB3 and UB4 
are then input to an "XOR" gate (U23 on 5ZC4) that 
compares the generated parity bit with a one (selec­
ting even parity) from flipflop U41. A parity error is 
indicated when the output of either half of U23 is 
HIGH (the pin-l1 output provides an indicator for 
the byte from memory BANK 0 and the pin-3 output 
is for memory BANK 1). 

PARITY ERROR DETECTING AND RECORD­
ING. Parity errors are detected only during a READ 
operation. Data is READ from the memory array by 
words and is output onto an internal bus by bytes; 
each byte is accompanied by an even parity bit. The 
parity bits for the low byte and high byte are input to 
U5 pin-I and pin-IO (5ZB4), and controlled by the 
byte enable terms (LBEN and HBEN) placed onto 
input pin-9 and pin-I3 of U5. When one or the other 
of the data bytes is enabled to the Multibus interface 
(i.e., either LBEN or HBEN is HIGH), the parity bit 
is sensed through U5 (LOW on pin-B indicates that a 
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parity error is sensed on the data byte; HIGH on pin-
8 indicates that no parity error is sensed). When the 
pin-8 output from U5 is LOW, flipflop U41 (5ZB3) 
resets, generating a HIGH from U41 pin-B to perform 
three functions for the parity logic: 1) the Parity Flag 
Register is clocked to save the location of the parity 
error (including the memory BANK and ROW), 2) 
the interrupt request (lNTR5/=0) is generated from 
U37 pin-10, and 3) the error is shown visually via 
U37 pin-12 output to the Parity Error LED 

Once a parity error is detected and indicated, U41 
remains reset (effectively, holding the error) until 
either a power-on reset is sensed, an 110 READ is 
issued to the RAM board from the bus master (re­
trieving the Parity Flag Register contents), or an 
110 WRITE operation is issued to the RAM board to 
change from an even to odd parity check. If a parity 
error should occur on both bytes of a 16-bit READ 
operation, the first byte enabled to the Multibus 
interface is the one for which a parity error is indi­
cated. The second error is lost. 

ERROR RETRIEVING. When a parity error is 
sensed and an Interrupt Request is generated, the 
bus master must issue an 110 READ command to 
the RAM boards to access the contents of the Parity 
Flag Register and determine the origin of the error. 
To perform the access, the bus master activates 
LORC/, the 110 READ command signal. IORCI 
(5ZAB) enables generation of the XACKI signal and 
generates a pulse from U39 pin-l1 (2ZB3) to enable 
generation of 10CS/, the signal required to access 
the Parity Flag Register contents. The 10CS! signal 
enables U42 pin-3 (4ZB3) to output a LOW, providing 
an enable (ENLBF I) to UBI (5ZC5), the output buffer 
through which the contents of the Parity Flag 
Register are gated to the Multibus interface. The 
IORCI signal holds the output of U4 pin-B HIGH 
(5ZA6), thereby generating an output enable to pin-1 
of UB (5ZB3), the Parity Flag Register. The enable 
places the contents of the register onto DIO tl1l'ough 
DI7, which is inverted and output onto the Multibus 
interface as DATOI through DAT7 I. At the same 
time a LOW pulse is generated from U5 pin-6 (5ZB6) 
that virtually sets U41 (5ZB3), the Interrupt Hequest 
flipflop, and deactivates the Interrupt Request 
signal on the Multibus interface. As the Interrupt 
Request is removed, the Parity Error indicator on the 
RAM boards is extinguished. 

4-12 

NOTE 
Notice that the Dynamic RAM Controller is 
not allowed to operate during a Parity Flag 
Register read operation. 
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4-25. PARITY TEST CIRCUITRY OPERATION 

Once data (and even parity) is written into memory, 
the RAM board can be enabled to test for odd parity 
on each byte read from memory, thereby generating 
parity errors on any subsequent READ operations. 
The parity errors generated in this manner can test 
the parity storage, checking, and generating circuitry. 

The entry into a parity test operation is triggered 
when an 110 WRITE command is issued to the RAM 
boards to change the parity mask bit. When the bus 
master issues an 110 WRITE command, it generates 
the IOWCI signal on the Multibus interface. The 
10WCI signal from the Multibus interface enables a 
user to switch the pin-13 and pin-2 inputs to U23 
(5ZC4) to a constant LOW; effectively, changing the 
test performed by U26 from an even parity check to 
an odd parity check. The 10WCI command produces 
an IOCSI signal (2ZC2), which generates the 
ENLBFI signal (4ZC1) to enable the low order 110 
data buffer UBI (5ZC5). The IOWCI signal also 
generates a HIGH from U 4 pin-ll (5ZA6) to clock the 
flipflop U41 (5ZC3) either set or reset, depending on 
the condition of the DATOI line multiplexed from the 
Multibus to the flipflop. 

To test the parity generation circuitry of the board, 
the user must program the board into a Parity Test 
Mode by placing a 1 onto DATO on the Multibus 
interface and performing an 110 WRITE to the 
address of the Parity Error Flag. In this mode, the 
RAM board tests for odd parity on data previously 
written with even parity and thus generates a parity 
error indication for each READ operation. The board 
exits from Parity Test Mode either by receiving an 
initialization signal (IN IT I) or by execution of a pro­
gram that writes a 1 into the parity mask bit. 

NOTE 
The iSBC 016A RAM Board will not perform 
the parity test because parity is not avail­
able on the board. 

The RAM boards can be configured via the Parity 
Test Circuitry to generate odd parity. This is per­
formed by changing the parity test mask from" 1" to 
"0" before writing data into the RAM chips. The 
data must be placed onto DATO (the Multibus data 
line) before issuing an 110 WRITE command to the 
110 Port address for the Parity Flag Register. Effec­
tively, the RAM board generates and stores even 
parity, reads data and even parity from memory, 
and inverts the parity bits through U23 (5ZC4) to 
provide odd parity outputs on pin-32 and pin-34 of 
the P2 connector. 
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4-26. INTERRUPT REQUEST LOGIC 

The interrupt request logic is activated only by 
sensing a parity error. When the interrupt request 
logic is enabled on the RAM boards, the boaJ~ds 
activate one of the Multibus Interrupt Request 
signals (INTROI through INTR7 I) to the bus ma~.ter 
on detection of a parity error. The interrupt request 
is generated as a result of the operation of logic 
devices U5, U37, and U41 (schematic sheet 5). 

Principles of Operation 

Once an interrupt request is generated from the 
RAM boards, the request can be terminated in one of 
three methods; I) by generation of the Multibus 
RESET signal (INIT 1 on pin-14 of PI), 2) by 
performing an 110 READ of the Parity Flag Register 
contents on the RAM boards, or 3) by performing an 
110 WRITE to flipflop U41 used in the test for the 
parity check. 

4·13/4·14 





5-1. INTRODUCTION 

This chapter provides a list of replaceable parts, 
service diagrams, and service and repair assistance 
instructions for the iSBC 0l6A/032A/064A/02;3AI 
056A RAM Boards. 

5-2. SERVICE AND REPAIR ASSISTANCE 

United States Customers can obtain service and 
repair assistance by contacing the Intel Product 
Service Hotline in Phoenix, Arizona. Customers 
outside the United States should contact their sales 
source (Intel Sales Office or Authorized Distributor) 
for service information and repair assistance. 

Before calling the Product Service Hotline, you 
should have the following information available: 

a. Date you received the product. 

b. Complete part n um ber of the product (including 
dash number). This number is usually ailk­
screened onto the board. 

c. Serial number of product. This number is 
usually stamped on the board. 

d. Shipping and billing addresses. 

e. Purchase order num ber for billing purposes if 
your warranty has expired. 

f. Information on extended warranty agreements, 
if applicable. 

Use the following telephone numbers for contacting 
the Intel Product Service Hotline: 

All U.S. locations, except Alaska, Arizona & Hawaii: 

(800) 528 - 0595 

All other locations: (602) 869 - 4600 

TWX Number: (910) 951 - 1330 

Always contact the Product Service Hotline before 
returning a product to Intel for repair. You will be 
given a repair authorization number, shipping 
instructions, and other important information 
which will help Intel provide you with fast, efficient 
service. If you are returning the product because of 
damage sustained during shipment or if the product 
is out of warranty, a purchase order is required 
before Intel can initiate the repair. 
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In preparing the product for shipment to the Repair 
Center, use the original factory packing material, if 
possible. If this material is not available, wrap the 
product in a cushioning material such as Air Cap 
TH - 240, manufactured by the Sealed Air Corpora­
tion, Hawthorne, N.J. Then enclosed in a heavy duty 
corrugated shipping carton, and label "FRAGILE" 
to ensure careful handling. Ship only to the address 
specified by Product Service Hotline personnel. 

5-3. REPLACEABLE PARTS 

Table 5-1 provides a list of replaceable parts for the 
RAM boards. Table 5-2 identifies and locates the 
manufacturers specified in the MFR CODE column 
of table 5-1. Intel parts that are available on the open 
market are listed in the MFR CODE column as 
"COML". Every effort should be made to procure 
these parts from a local (commercial) distributor. 

5-4. SERVICE DIAGRAMS 

The parts location diagram and schematic diagram 
for the RAM boards are provided in figures 5-1, 5-2 
and 5-3, respectively. The parts location diagram is 
useful in locating the parts listed in table 5-1. 

The schematic diagram (figure 5-3) consists of six 
sheets of logic drawings that are current when the 
manual is printed. However, minor revisions and 
changes may have occurred since the manual was 
printed, so Intel provides with each product a 
current copy of the schematic diagram that should 
be inserted into this manual. In some instances, the 
schematic shipped with the product will be identical 
to that in the manual. 

The signals on the schematic diagrams that traverse 
from one sheet of the drawing to another are labeled 
with a boxed letter reference (e.g., A or AB ) to make 
the signal tracing operation easier. Each signal is 
listed with the same boxed letter reference on each 
sheet of figure 5-3 to which it is routed. 

The signal mnemonic and the source/destination 
sheet number are shown adjacent to the boxed letter 
reference. Signal mnemonics listed on the left side of 
a sheet are entering the diagram; signal mnemonics 
listed on the right side of a sheet are leaving the 
diagram. On the schematic diagram, a signal 
mnemonic that ends with a slash (e.g., BHEN/) is 
active LOW. Conversely, a signal mnemonic without 
the slash (e.g., ADRO) is active HIGH. 
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Table :5-1. Replaceable Parts 

Reference Mfr. Mfr. 
Designator Description Part No. Code Qty 

U28-U35, U62-U69 IC, 2110 Dynamic RAM 211D-4AOL Intel 16 
i8BC 016A RAM Board 

U28-U35, U62-U69 IC, 2110 Dynamic RAM 211D-4AOH Intel 16 
i8BC 016A RAM Board 

Ull-U18, U28-U35, IC, 2110 Dynamic RAM 211D-4AOL Intel 36 
U45-U52, U62-U69 i8BC 032A RAM Board 

Ull-U18, U28-U35, IC, 2110 Dynamic RAM' 211D-4AOH Intel 36 
U45-U52, U62-U69 i8BC 032A RAM Board 

Ull-U18, U28-U35, IC, 2118 Dynamic RAM 2118-4 Intel 36 
U45-U52, U62-U69 i8BC 064A RAM Board 

U1D-U18, U27-U35, IC, 2132 Dynamic RAM 2132A-20T Intel 36 
U44-U52, U61 U69 i8BC 028A RAM Board 

Ul0-U18, U27-U35, IC, 2132 Dynamic RAM 2132A-20B Intel 36 
U44-U52, U61 U69 i8BC 028A RAM Board 

U1D-U18, U27-U35, IC, 2132 Dynamic RAM 2132A-20L Intel 36 
U44-U52, U61 U69 i8BC 028A RAM Board 

Ul0-U18, U27-U35, IC, 2132 Dynamic RAM 2132A-20R Intel 36 
U44-U52, U61 U69 i8BC 028A RAM Board 

U1D-U18, U27-U35, IC, 2164 Dynamic RAM 2164A-25 Intel 36 
U44-U52, U61 U69 i8BC 056A RAM Board 

U78,U80,U81 IC, 8286 Octal Transceiver 8286 Intel 3 
Ul IC, 8erial 8hift Register 74L8164 TI 1 
U2, U24 IC, Quad 2 input Positive-Ol~ gate 74832 TI 2 
U3,U21,U41 IC, Dual D-type Flipflop 74874 TI 3 
U4,U6 IC, Quad 2 input Positive-NAND gate 74800 TI 4 
U39,U42 

U5 IC, Dual AND-OR-Invert gate 74851 TI 1 
U38 IC, Quad 2-input Positive-NOR gate 74802 TI 1 
U8 IC, 4-bit D-Type Register 747L8173 TI 1 
U9 IC, Quad 2-to-l Data Multiplexer 748158 TI 1 
U20,U22,U43 IC, Hex Inverters 74804 TI 3 
U23 IC, Quad 2-input XOR gates 74886 TI 1 
U25 IC, Quad 2-input Positive-NAND gates 74837 TI 1 
U37 IC, Hex Inverters, Open Collector 7405 TI 1 
U54,U76, IC, Octal 3-state buffers 748240 TI 4 
U77,U87 

U55 IC, 4-input AND-OR-Invert gate 748260 TI 1 
U56,U73 IC, 4-bit Binary Full Adder 748283 TI 2 
U57 IC, Triple 3-input Positive-NAND gates 74810 TI 1 
U58 IC, 4-input AND-OR-Invert gate 74L8260 TI 1 
U59,U86 IC, 4-bit Magnitude Comparator 74885 TI 2 
U60 IC, Quad 2-input Positive-AND gate 74808 TI 1 
U71,U72,U74 IC, Octal 3-state buffers 74L8240 TI 3 
U79,U82 IC, Octal D-Type Latches 748373 TI 2 
U83,U84 IC, Odd/even Parity Generator/Checker 748280 TI 2 
Rl,R2,R4, Resistor, lK ohm,1/4 W,5% OBD COML 10 
R8,R1D-13, 
R29,R30 

R6,R7 Resistor, 330ohm,1/4W,5% OBD COML 2 
R27 Resistor, 180 ohm, 1 14W, 5% OBD COML 1 
R26 Resistor, 360 ohm, 1 14W, 5% OBD COML 1 
RP1,RP3-RP6 Resistor pack, 1 K ohm, 8-pin 4308R-l 01-1 02 BOU 5 RP7-RP9 Resistor pack, lK ohm, lD-pin 4310R-l0l-l02 BOU 3 
R5,R14-16,R18 Resistor, 39 ohm,1/4W,5% OBD COML 10 
R19,R20-23 

R17,R20, Resistor, 22 ohm,l/4W,5% OBD COML 4 
R24,R29 
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Table 5-1. Replaceable Parts (Continued) 

Reference Mfr. Mfr. 
Designator Description Part No. Code Qty 

C1,C3-6,C9-17 Capacitor, .01 F,50V, +80 -20% OBO COML 1 
C19,C21-43, 
C45-57,C59-62, 
C65,C66,C71 

C58,C63,C64 Capacitor, 47F, 10V, 10% OBO COML 5 
C8 Capacitor, 200pF,10V,5% OBO COML 1 
C18 Capacitor, 10pF,100V,5% OBO COML 1 
C2 Capacitor, .001F,100V,5% OBO COML 1 
C44 Capacitor, 270pF,100V,5% OBO COML 1 
C7 Capacitor, .01F,50V,+80 -20% OBO COML 1 

XJ2 Socket, 2D-pin 520-AG11D AUG 1 
XU79,XU82 Socket, 2D-pin 520-AG11D AUG 2 
XU10,XU27, Socket, 16-pin 516-AG11D AUG 4 
XU44,XU61 

U40 Delay Line, 250 nanosecond PE9825-002 PUL 1 
Y1 Crystal, 12.000 MHz CY12B CCI 1 
OS1 Light Emitting Diode, red 550-2406 OLC 1 

E1-5,E26-28, Wirewrap posts, interconnect 87623-1 AMP 78 
E31-38,E51-56 
E76-90,E103-114 
E123-132,E139-145 

Shorting Plug 8136-475G1 AUG 22 
Receptacle, 2-pin 530153-2 AMP 2 
Terminal Turret 2010B USC 3 

Note: 
• marks the components that are not present on the iSBC 016A RAM Board when configured as shipped. 

Table 5-!t Manufacturer Codes 

Mfr. Code Manufac:turer Address 

AMP AMP, Inc. Harrisburg, PA 
AUG Augat, Inc. Attelboro, MA 
BOU Bourns Riverside, CA 
CCI Crystek Crystals, Inc. Ft. Myers, FL 
OLC Oialight Corp. Brooklyn, NY 
INTEL Intel Corp. Santa Clara, CA 
PUL Pulse Engineering, Inc. San Diego, CA 
TI Texas Instruments, Inc. Dallas, TX 
USC Useco Van Nuys CA 
OBO Order by description, 

any commercial (COML) source 

5-3/5-4 





iSBC 016A/ 032A/ 064A/028A/ 056A Se rvice Infonnation 

Figure 5-1. Jumpe r LoCRtio n Diagram 
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Figure 5-3. iSBC 0 16A/ 032A/ 064A/ 028A/ 056AlM RAM Boards Schematic Diagram (Sh eet 4 of 5) 
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Fi,gure 5-3. iSBC 016A/032A/064A/028A/056ATM RAM Boards Schematic Diagram (Sheet 5 of 5) 
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