


































2.2.6 BaRk Address Source and CoRtrol 

The SBC module provides control of the source of the Bank Address signal 
(BADR/) on the RM 65 bus. The Bank Address Source jumper (E6) allows the baRk 
address signal source to be changed, either generated by the SBC module to 
drive the RM 65 bus, or received from the bus. When the SBC module is the 
source of the bauk address signal, the Bank Address Control jumper (El) 
selects between always Bank O, or bank switching using the VIA device 
(peripheral port A, bit 0). Table 2-6 summarizes the jumper positions. 

NOTE 

If the VIA device is chosen to control 
the bank address line, the 1/0 must be 
bank selected common to both banks. 

Table 2-6. Bank Address Source and Control Jumper Positions 

Bank Address BADR/ 
Source Direction Jumper Positions 

Fixed to Bank 0 Output El• B E6 INSTALLED 
(from SBC module) 

Controlled by VIA Output El • I . E6 INSTALLED 
(from SBC module) 

External Control Input El• EITHER E6 REMOVED 
(from RM 65 Bus) 

2.2.7 DMA Termiuate Control 

The SBC module will always source the DMA Terminate (BDMT/) signal onto the 
RM 65 bus. The DMA Terminate Control Jumper (E7) allows this signal to be 
always inactive (forced to a logic 1) or to be controlled by the VIA device 
(peripheral port A, bit 1). Table 2-7 shows the possible jumper positions. 
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Table 2-7. OMA Terminate Control Jumper Positions 

DMA Terminate 
Control (BDMT/) Jumper Position 

Fixed to inactive level E7 REMOVED 
(logic 1) 

Controlled by VIA E7 INSTALLED 

2,3 INSTALLING THE MODULE 

Before installing the module, ensure that it is not damaged and is free of 
grease, dirt, or other foreign matter. Installation is accomplished as 
follows: 

CAUTION 

Prior to module installation, turn off 
power to the RM 65 Bus and to any 
interfacing external equipment, 

a. Based on the system memory map and requirements (refer to Section 4), 
select the proper module operating options by performing the following 
steps: 

(1) Install the required PROM or ROM devices into sockets ZB and ZlO, 
and position jumpers E2, E3 and E4 as required (refer to Section 
2.2.3, 2,2,4, and Table 2-4, 2-5), 

(2) Select the module base addresses with header Zl3 (refer to 
Section 2.2.1, Table 2-2, and Figure 2-1). 

(3) Select common or dedicated memory bank operation for RAM, 
PROM/ROM, and I/0 sections by positioning switches S2-l to S2-6 
(refer to Section 2.2.2 and Table 2-3). 

(4) Select the system clock source by positioning jumper ES (refer to 
Section 2.2.S and Table 2-6). 

(5) Select the proper bank addressing source by positioning jumpers 
El and E6 (refer to Section 2.2.6 and Table 2-6). 

(6) Select the proper OMA terminate source by positioning jumper E7 
(refer to Section 2.2.7 and Table 2-7). 
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b. Align pin Wa (Edge Connector version) or pin la (Eurocard version) of 
the module with the corresponding pin on the mating RM 65 bus 
receptacle. 

CAUTION 

RM 65 connectors are keyed to prevent 
improper module connection. If the module 
does not insert into the receptacle with 
moderate pressure applied, check the 
orientation and connector alignment of the 
module. Forcing module improperly into 
the receptacle will damage the receptacle 
and/or the module. 

c. Insert the module into the desired card slot and position it above the 
mating receptacle. 

d. Press in firmly on the end of module until all pins are securely 
seated. 

e. Connect the required cables to J2 (Parallel I/0) and J3 (Remote RESET) 
I/0 connectors on the SBC module (see Figure 2-1). 

NOTE 

Interface cables that connect to the SBC 
module are supplied by the user. 

f. Reapply power to the RM 65 bus. 

2.4 REMOVING THE MODULE 

a. Turn-off power to the RM 65 bus and any interfacing external 
equipment. 

b. Disconnect the cables from the I/C connectors. 

c. Lift up on the module ejector tab to release the module from the 
mating receptacle. Pull the module straight back until it is free 
from the card slot guides. 
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SECTION 3 

FUNCTIONAL AND INTERFACE DESCRIPTION 

3.1 FUNCTIONAL DESCRIPTION 

The block diagram in Figure 3-1 identifies the SBC module functions and 
interface signals. 

The R6502 Central Processing Unit (CPU) is the heart of the SBC module and any 
interfacing modules connected to the RM 65 Bus. The R6502 performs all 
program execution by means of the address, data, control, and timing lines. 

The Clock Circuit uses a 4 MHz crystal-controlled oscillator which is divided 
by four to provide a stable 1 MHz clock reference. The Clock Source Selection 
jumper chooses between the internal clock reference or an external clock (B0O) 
as the source for the R6502 and the derived system clocks (B01,B02,B02/). 

The Reset Control circuit conditions the Reset signal for the SBC module and 
the Bus. A reset can be generated either by the on-board RESET switch (Sl) or 
by a remote RESET switch (connected to J3). This circuitry also generates a 
reset automatically, upon power-up. The Reset signal (RES) is transferred to 
the R6502 CPU and R6522 VIA devices, as well as buffered and driven onto the 
Bus (BRES/). 

The Bank Select Control circuit detects when the SBC module's assigned memory 
bank is addressed, by comparing the Bank Address signal (BADR/) to the Bank 
Select Enable (S2-l to S2-3) and Bank Select (S2-4 to S2-6) switches. The 
Bank Select Enable Switches allow all on-board PROM/ROM, RAM, and VIA to be 
independently assigned common to both Bank O (lower 65K) and Bank 1 (upper 
65K), or dedicated to either Bank O or Bank 1 as assigned by the Bank Select 
switches. 

The Bank Address jumpers choose the source and control for BADR/. The Bank 
Address source jumper (E6) determines whether BADR/ is generated by the SBC 
module (driven onto the Bus) or generated by another module (received from the 
Bus). When the SBC module is the source, the Bank Address Control jumper (El) 
allows BADR/ to be always in Bank O (forced to a logic 1) or to be selectable 
to either bank, under control of the VIA device (peripheral port A, bit 0). 

The Base Address Decoder uses the six most significant address bits (BAO/ -
BA15/), the bank address signal, and the Base Address Selection header (Zl3) 
to_, generat~selects for the on-board PROM/ROM (ROMSELO, ROMSELl), RAM 
(RAMSELO, RAMSELl), and VIA. The RAM and VIA can be independently mapped into 
any 4K block of the selected 65K bank. The PROM/ROMs may be mapped into any 
4K or 8K block of the selected bank. 

The 16K PROM/ROM section has two sockets which can accept 2K, 4K or 8K 
PROM/ROM devices. The size and type of PROM or ROM is specified by the Base 
Address Selection header and the PROM/ROM Size jumpers (E2,E3,E4). 
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The 2K RAM section uses four lK x 4 R2114 RAM devices to provide on-board 
read/write memory. 

The R6522 Versatile Interface Adapter (VIA) provides input-output capability 
to the SBC Module. The VIA provides two 8-bit 1/0 ports, each with two 
control lines. Both ports and the control lines are brought out to a 
connector for user applications. 

The SBC Module can control up to 15 additional support modules by means of the 
RH 65 Bus. There are three groups of signals on the RH 65 Bus: clock and 
control, data, and address. 

The Data Transceivers invert and transfer eight bits of parallel data 
(BDO/-BD7/) between the SBC Module and the RH 65 bus. The direction of the 
transceivers is controlled by the read/write signal from the R6502. The 
transceivers are disabled (tri-stated) when the on-board PROM/ROH, RAM, or VIA 
is addressed or when the Bus Float signal (BFLT/) from the RH 65 Bus is active. 

The Address Buffers invert and transfer 16 parallel address bits (BAO/-BA15/) 
from the SBC Module to the RM 65 bus. These buffers are disabled when BFLT/ 
is active. 

The DMA Terminate jumper (E7) allows the DMA Terminate signal (BDMT/) to be 
always inactive (forced to a logic 1) or to be controlled by the VIA device 
(peripheral port A, bit 1). 

The Control Buffers buffer all control and clock signals between the SBC 
Module and the RH 65 bus. The Non-Haskable Interrupt (BNMI/), Interrupt 
Request (BIRQ/), Set Overflow (BSO/), External Clock (B00), Ready (BRDY) and 
Bus Float (BFLT/) input lines are buffered coming from the RH 65 bus into the 
SBC Module. The DMA Terminate (BDHT/), Reset (BRES/) and Phase 1 Clock (B01) 
output lines are always driven from the SBC Module onto the RH 65 Bus. The 
other six output lines for Read/Write (BR/W, BR/W/), Phase 2 Clock (Bf2,Bl2/), 
Sync (BSYNC), and Bank Address (BADR/) are also buffered, but are disabled 
when BFLT/ is active. 

3.2 INTERFACE DESCRIPTION 

Table 3-1 lists pin connections for I/0 signals transferred between the SBC 
module connector Pl and the RH 65 Bus. 

Table 3-2 lists pin connections for the VIA device I/0 signals transferred on 
connector J2. 

Table 3-3 lists the pin connections for the remote RESET switch on connector 
J3. 

Tables 3-4 and 3-5 describe all 1/0 signals (Pl and J2) in detail. 
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Table 3-1. Connector Pl (RM 65 Bus) Pin Assignments 

Signal 
Pin Mnemonic Signal Name Pl Input/Output 

Wa Not Connected (See Note) 

We Not Connected (See Note) 

Xa +SV +5 Vdc (See Note) 

Xe +SV +5 Vdc (See Note) 

la GND Ground 

le +sv +5 Vdc 

2a BADR/ Buffered Bank Address I/0 

2c BA15/ Buffered Address Bit 15 0 

Ja GND Ground 

3c BA14/ Buffered Address Bit 14 0 

4a BA13/ Buffered Address Bit 13 0 

4c BA12/ Buffered Address Bit 12 0 

Sa BAll/ Buffered Address Bit 11 0 

Sc GND Ground 

6a BAIO/ Buffered Address Bit 10 0 

6c BA9/ Buffered Address Bit 9 0 

7a BAB/ Buffered Address Bit B 0 

7c BA7 / Buffered Address Bit 7 0 

Ba GND Ground 

Be BA6/ Buffered Address Bit 6 0 

9a BAS/ Buffered Address Bit 5 0 

9c BA4/ Buffered Address Bit 4 0 

10a BA3/ Buffered Address Bit 3 0 

10c GND Ground 

lla BA2/ Buffered Address Bit 2 0 

llc BAl/ Buffered Address Bit 1 0 

12a BAO/ Buffered Address Bit 0 0 

12c B01 Buffered Phase 1 Clock 0 

13a GND Ground 

13c BSYNC Buffered Sync 0 

14a BSO Buffered Set Overflow I 
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Table 3-1. Connector Pl (RM 65 Bus) Pin Assignments (Continued) 

Signal 
Pin Mnemonic Signal Name Pl Input/Output 

14c BDRQl/ Buffered DMA Request 1 Not Used 

15a BROY Buffered Ready I 

15c GND Ground 

16a User Spare l Not Used 

16c -12V/-V -12 Vdc/-V Not Used 

17 a +12V/+V +12 Vdc/+V Not Used 

17c User Spare 2 Not Used 

18a GND Ground 

18c BFLT/ Buffered Bus Float I 

19a BDMT/ Buffered OMA Terminate 0 

19c B00 Buffered External Phase 0 Clock I 

20a User Spare 3 Not Used 

20c GND Ground 

21a BR/W/ Buffered Read/Write "Not" 0 

21c System Spare Not Used 

22a BDRQ2/ Buffered DMA Request 2 Not Used 
22c BR/W Buffered Read/Write 0 

23a GND Ground 

23c BACT/ Buffered Bus Active Not Used 

24a BIRQ/ Buffered Interrupt Request I 

24c BNMI/ Buffered Non-Maskable Interrupt I 

25a B02/ Buffered Phase 2 "Not" Clock 0 

25c GND Ground 

26a B02 Buffered Phase 2 Clock 0 

26c BRES/ Buffered Reset 0 

27a BD7/ Buffered Data Bit 7 1/0 
27c BD6/ Buffered Data Bit 6 I/0 

28a GND Ground 

28c BD5/ Buffered Data Bit 5 I/0 

29a BD4/ Buffered Data Bit 4 I/0 

29c BD3/ Buffered Data Bit 3 I/0 
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Table 3-1. Connector Pl (RM 65 Bus) Pin Assignments (Continued) 

Signal 
Pin Mnemonic Signal Name Pl Input/Output 

30a BD2/ Buffered Data Bit 2 I/0 

30c GND Ground 
) 

31a BDl/ Buffered Data Bit 1 I/0 

31c BDO/ Buffered Data Bit 0 I/0 

32a +5V +5 Vdc 

32c GND Ground 

Ya +5V +5 Vdc (See Note) 

Ye +5V +5 Vdc (See Note) 

Za Not Connected (See Note) 

Zc Not Connected (See Note) 

NOTE 

Pins Wa, We, Xa, Xe, Ya, Ye, Za and Zc are 
not used on the Eurocard version. 

Table 3-2. Connector J2 (Parallel I/0) Pin Assignments 

Signal 
Pin Mnemonic Signal Name Input/Output 

1 CB2 Peripheral B, Control No. 2 I/0 

3 CBl Peripheral B, Control No. 1 1/0 

5 PB7 Peripheral B Port, Bit 7 I/0 

7 PB6 Peripheral B Port, Bit 6 I/0 

9 PB5 Peripheral B Port, Bit 5 I/0 

11 PB4 Peripheral B Port, Bit 4 I/0 

13 PB3 Peripheral B Port, Bit 3 I/0 

15 PB2 Peripheral B Port, Bit 2 1/0 

17 PBl Peripheral B Port, Bit 1 I/0 

-. 
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Table 3-2. Connector J2 (Parallel 1/0) Pin Assignments (Continued) 

Signal 
Pin Mnemonic Signal Name Input/Output 

4_ 19 PBO Peripheral B Port, Bit 0 1/0 

21 PA7 Peripheral A Port, Bit 7 1/0 

23 PA6 Peripheral A Port, Bit 6 1/0 

25 PAS Peripheral A Port, Bit 5 I/0 

27 PA4 Peripheral A Port, Bit 4 I/0 

29 PA3 Peripheral A Port, Bit 3 I/0 

31 PA2 Peripheral A Port, Bit 2 1/0 

33 PAl Peripheral A Port, Bit 1 I/0 

35 PAO Peripheral A Port, Bit 0 I/0 

37 CA2 Peripheral A, Control No. 2 I/0 

39 CAl Peripheral A, Control No. 1 I 

NOTE 

All even pins 2-40 are connected to Ground. 

Table 3-3. Connectors J3 (Remote RESET) Pin Assignments 

Pin Signal Name Input/Output 

1 RESET I 

2 Ground 

NOTES 

1. The Remote RESET switch is in parallel with the 
on-board reset switch. 

2. Pin 1 is the pin closest to the ejector tab. 

,, . 
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Table 3-4. Connector Pl (RM 65 Bus) Signal Description 

Mnemonic 

+SV 

GND 

BAO/ - BA15/ 

BDO/ - BD7/ 

BADR/ 

Signal Name and Signal Description 

NOTE: All signals interfaced to and from the 
SBC module are driven at TTL voltage levels. 

+5V de supplied to the SBC module via the 
RM 65 Bus. 

System ground . 

Buffered Address Bits 0-15 

Sixteen address lines transfer an inverted 
16-bit parallel address from the Address 
Buffers in the SBC module onto the 
Bus. The Address Buffers are disabled 
(tri-state) when BFLT/ is active. 

Buffered Data Bits 0-7 

Eight bidirectional inverted data lines 8-bit 
data bytes between the Data Transceivers in 
the SBC module and the Bus. The 
Data Transceivers are disabled (tri-state) 
when BFLT/ is active. 

Buffered Bank Address 

If on-board bank addressing is used, this 
line transfers the BADR/ signal from the SBC 
module onto the Bus. The level of 
BADR/ is either programmed into the VIA device 
or is fixed to a high level (Bank 0). BADR/ 
is disabled (tri-state) when ·BFLT/ is active. 

If external bank addressing is used, this line 
transfers the BADR/ signal from the 
Bus into the SBC module. 

A high BADR/ signal addresses the lower 65K 
(Bank 0) memory bank; a low BADR/ signal 
addresses the upper 65K (Bank 1) memory bank. 
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Table 3-4. Connector Pl (RM 65 Bus) Signal Description (Continued) 

Mnemonic 

B01 

BSYNC 

BSO 

BROY 

BFLT/ 

Signal Name and Signal Description 

Buffered Phase 1 Clock 

The B01 signal is the system clock generated 
by the SBC module for the Bus. 

Buffered Sync 

The BSYNC signal from a tri-state buffer on 
the SBC module onto the Bus. 
The BSYNC signal goes high during the 
positive portion of a 01 clock signal when 
the CPU is performing an op code fetch and 
stays high for the remainder of that cycle. 
The BSYNC signal is disabled (tri-state) when 
BFLT/ is active. 

Buffered Set Overflow 

The BSO signal is received from the 
Bus by the SBC module. A negative 
transition on this line sets the overflow 
flag in the R6502 CPU. 

Buffered Ready 

This line transfers the BROY signal from the 
Bus to the input of a totem-pole 
buffer on the SBC module. When the R6502 
CPU receives a low BROY, the CPU will stop 
execution in the next read cycle. Execution 
will resume when BROY is brought high. 

Buffered Bus Float 

The BFLT/ signal is received from the 
Bus by the SBC module. This line 
is brought low (active) to disable SBC 
control of the bµs for OMA transfers on the 
Bus. 
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Table 3-4. Connector Pl (RM 65 Bus) Signal Description (Continued) 

Mnemonic 

BDMT/ 

B0O 

BR/W 

BR/W/ 

Signal Name and Signal Description 

Buffered DMA Terminate 

The BDMT/ signal is driven from the SBC module 
onto the Bus. For DMA terminate 
control, the level of BDMT is programmed into 
the VIA device. A low (active) BDMT/ signal 
terminates the DMA operation. When control is 
not required, the BDMT/ is forced high 
(inactive). 

Buffered External Phase~ Clock 

The Phase O clock is generated external to the 
SBC module. This line transfers the B0O clock 
signal from the Bus into the SBC module. 
If used, signal B0O is the system clock 
for the CPU. 

Buffered Read/Write 

The BR/W signal is generated by the SBC module 
to control the direction of data transfer on 
the Bus. A high BR/W (read operation) enables 
the SBC module to receive data from the bus. 
A low BR/W (write operation) enables the SBC 
module to transmit data onto the bus. BR/Wis 
disabled (tri-state) when BFLT/ is active. 

Buffered Read/Write "Not" 

Type of 
Drive 

TP 

TP 

TS 

The BR/W/ signal is generated by the SBC TS 
module to control the direction of data 
transfer on the Bus (the logical 
inverse of BR/W). A low BR/W/ indicates a 
read operation. A high BR/W/ indicates a 
write operation. BR/W/ is disabled (tri-state) 
when BFLT/ is active. 
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Table 3-4. Connector Pl (RM 65 Bus) Signal Description (Continued) 

Mnemonic 

B02 

B02/ 

BIRQ/ 

BNMI/ 

BRES/ 

Signal Name and Signal Description 

Buffered Phase 2 Clock 

The B02 signal is generated by the SBC 
module to synchronize data transfers on the 
bus. The address and read/write 
lines are set-up in the negative portion 
of B02. The data lines are set-up in the 
positive portion of B02. B02 is disabled 
(tri-state) when BFLT/ is active. 

Buffered Phase 2 Clock "NOT" 

Type of 
Drive 

TS 

The B~2/ signal is generated by the SBC TS 
module to synchronize data transfers on the 
Bus (the logical inverse of B~2). The address 
and read/write lines are set-up in the positive 
portion of B~2/. The data lines are set-up in 
the negative portion B~2/. B~2/ is disabled 
when BFLT/ is active. 

Buffered Interrupt Request 

The BIRQ/ signal is received by the SBC module 
from the Bus. BIRQ/ is forced low by any 
module to request service. This interrupt 
corresponds to the IRQ signal of the R6502 CPU 
and can be masked. 

Buffered Non-Maskable Interrupt 

The BNMI/ signal is received by the SBC module 
_from the Bus. BNMI/ is forced low by any 
module to request service. This interrupt 
corresponds to the NMI signal of the R6502 CPU 
and cannot be masked. 

Buffered Reset 

OC 

OC 

The BRES/ signal is generated by the SBC module TP 
for the Bus. BRES/ is pulsed low for 100 
milliseconds at power-on. BRES/ is held low 
while the RESET switch is depressed and remains 
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