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Program ROM 1s deselected, the FDC module I/0 can be assigned
to any page
PROM.

(256 bytes) by replacing the Base Address Selection

The FDC module 1s available in a 72-pin Edge Connector versiocon

and 1n a 64-pin Eurocard version. Both versions are shown 1in

Figure 1-1. The pin assignments of the two versions are
identical except the edge connector version has four additional
pins connected to +5VDC, and four unused pins (see Table 3-3

for pin assignments).




The FDC module and optional firmware are identified as follows:

Order No. Description
+
! RM65-5101 FDC Module (Edge Connector) with on-board ROM*
RM65-510G1N FDC Module (Edge Connector) without on-board ROM
RM65-5101FE FDC Module {(Euroconnector) with on-board ROM*
RM&E5-510@31NE FDC Module (Buroconnector) without on-board ROM
A65-099 ATM ©5 DOS 1.4 ROM**®

A65/40-7098 | AIM 65/40 DOS 1.0 ROM**

-

NOTES
* Program ROM contains FDC module primitive subroutines only.

**pProgram ROM contains FDC module primitive subroutines and
DOS functions integrated with host computer I/0.

1.2 FEATURES

. RM 65 Bus compatible

a. Bdge Connector Version . Compact size--about 4" x 6-1/4" (10d mm x 160 mm)

. Buffered address, data and contrcl lines

. Supports single~ or double-sided, standard or
mini-floppy disk drives

. Controls up to four disk drives

. Interfaces directly to Shugart S5A859 or SA458 disk
drives, and other popular fleoppy disk drives

. Supports single-density IBM 3748 (FM) or double-density
iIBM System 34 (MFM)} formats

. DMA data transfer capability

. Supports 1nterrupt-driven or polled operation

. Bipolar PROM Base Address decodilng

. Swltches or jumpers for
- Bank Selection to one or two banks
-~ Single- or double-sided operation
- Select or deselect ROM
- Select or deselect I/0

. On-board header configures I/0 for 8" or 5-1/4" drives

. On-board ROM contains FDC mcdule primitive subroutines

. Optional Disk Operating System (DOS} Version 1.6 ROMs
support AIM 65 or AIM 65/4@ microcomputers

. FPully assembled, tested and warranted

b. Burocard Version

Figure 1-1. FDC Module
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1.3 CHARACTERISTICS

The physical and electrical characteristics of the the FDC

module are listed in Table 1-1.

Table 1-1. FDC Module Physical and Electrical Characteristics

Characteristics

Value

i Dimensions (see Figure 1-2)

Edge Connector Version
Wwidth

' Length

| Heilght

| Welght

Eurocard Version
Width
Length
Height
Weight

Environment

Operating Temperature
Storage Temperature
Relative Humidity

Power Reguilrements

Interface Connector Pl

Edge Connector Version

' Eurocard Version

Module I/0 Interface Jl

2.9 in. {10@ mm)

6.5 1n. {164 mm)
g.56 1n. (14 mm)
4.8 ocz. (134 g}

3.94 in., (19@ mm)
6.30 1n. (169 mm)
g.56 1n., {14 mm)
5.2 oz. (149G qg)

4°c to 70°C

~49°C to 85°C

g% to 85% (without
condensation)

+5 Vdc + 5%

600 mA (3.2 W) - typical
90 mA (4.8 W) - maximum

+12 vdc +5%

60 mA (0.76W) - typical
100 mA (1.26W) - maximum

72-pin edge connector (¥.100
in. centers)

64-pin plug (3.100 1in.
centers) per DIN 41612 (Row Db
not installed)

5¢-pln mass terminated (@.1l0¢
in. centers). Mates with
T&B/Ansley Part No. 689-~-50801M
or equilvalent.

—

NOTES

1. The height includes the maximum values for component
height above the board surface (#.4 1in. for populated
modules), printed circuit board (PCB) thickness

(0.262 in.), and pin extension beyond the PCB (4.1 1n.).

2. The length does not include the module ejector.

3. The Eurocard dimensions conform to DIN 41612,

e

l-4
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Figure 1-2. FDC Module Outline
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SECTION 2

INSTALLATION AND OPERATION

2.1 UNPACKING

Unpack the FDC module from its shipplng carton and refer to

the packing sheet to verify that all of the parts are

included. Save the packing material for storing the module.

CAUTION

This module contains voltage-sensitive 1tems,
The module should be stored in an anti-static
container when not in use and anyone handling

the unit should observe anti-statlic precau-

tions. Damage to the unit may result 1f

anti-static protection is not malntalined.

2.2 OPERATING OPTIONS

Seven operating options are switch, PROM, or jumper selectable:

. Base Address selection
. Bank selection
. Program ROM and 1/0 selectlon

. DMA Channel selection

. Standard/Mini-floppy selection

. Precompensation

. Dual Head Drive

Figure 2-1 identifies the detail on the FDC module. The

function of each switch, jumper, and connector is identified

in Table 2-1, along with referencde to the section and table

that describes 1ts use.




FDC Module S8Switches,

Jumpers, and Connectors

Cateqgory

I tem

Description

Reference

Swltches

S1-1

S1-2
S1-3

S1-4

i
Bank Select Enable

Bank Select
I1/0 Selection

| Program ROM Selection

Section 2.2.2
Table 2-3

Section 2.2.3
rTable 2-4

L

Headers

JB1,
JB?2

Standard/Mini~-Floppy
Selection

Section 2.2.§
Table '2-6
Figure 2-2

Jumpexrs

El

E2

E3

Precompensation Selec-
tion

| DMA Channel Selection

Dual Head Drive

e

Section. 2.2.6
Table 2-7

Section 2.2.4
Table 2-5

Section 2.2.7
Table 2-8

Connectcrs

Pl
J1i

RM 65 Bus
Disk Drive I1/0

Tables 3-1 & 3-3
Table 3~-2 & 3-4

PROM

Zz18

Base Address Selection

Section 2.2.1
Table 2-2

2—2

Hid 1 FOR
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2.2.1 Base Address Selection

The FDC module has a factory programmed base address. The
Base Address Selection PROM (218) is programmed with this
addressing information and cannot be altered. The programmed

outputs for the Addressing PROM are shown (for reference
only) in Table 2-2.

Table 2~2. Base Address Selection PROM Programmed QOutputs

e LT S Mol i, e iy = Enler=SE _——#-—-h_ﬂ_'—_—-__-—-_-—#-

. PROM Address Inputs PROM Select Outputs
—_ — - - i I
H *T G } F l E ' D } C “T‘; l A D1 I D2 I D3 ‘ D4
_E ) B X X X X _% X ’ 1 1 X X
? 1 @ X X X X X 1 | X X
l 0 1 1 B X X X X | 1 1 X X
B 1 1 1 4 D % 7 ¢ 1 X X
4 1 1 1 0 @ Y 1 1 f X X
0 1 1 1 y 0 1 X 1 4 X X |
| 0 1 1 1 0 1 X X 1 0 X X
¢ 1 1 1 1 X X X 1 & X X |
1 X X X X X X X 1 1 X X
- - - - “-NOTES

1. X is a don't care level.

2. PROM inputs A to H correspond to RM 65 signals BA8/
to BAlS5/, respectively.

3. PROM outputs D1 and D2 correspond to device selects

il w——

FDC and ROM, respectively.

4. PROM outputs D3 and D4 are not used.

5. This program reflects the following base address: ,

S80QF to $8EFF -~ ROM select%mn
| S8FP@ to S8FFF - I/0 selection

2~4

For custom applications where the standard FDC firmware is

not used, the Addressing PROM can be replaced with a user-
provided PROM which has any desired address programmed. The
FDC module wi1ll be active 1n any address range for which the

ROM or FDC selects are programmed active.

These two selects
must not be programmed active in the same page (that is, for

any PROM address input, only one PROM select output may be
low) .

2.2.2 Bank Selection

The Bank Select Enable switch (S1-1), in conjunction with the

Bank Select switch (S1-2), allows the module to be assigned

common to both memory banks {(Bank @ and Bank 1) or to be

dedicated to a selected memory bank (either Bank @ or Bank 1l}.
When OPEN, the Bank Select Enable switch assigns the I/0 logic

and Program ROM to both banks regardless of the position of the

Bank Select switch. When the Bank Select Fnable switch is

CLOSED, the assigned bank is determined by the position of the

Bank Select switch. See Table 2-3 for the switch positions.

In applications where the module is to be addressed by a

microcomputer that does not have bank addressing capabilities,

the module must be assigned common to Bank # and Bank 1, or
dedicated to Bank 4.

Table 2-3. Bank Select Switch Positions

Switch Position
Memory Bank Selected Bank Select Bank Select
Enable Switch Switch
S1-1 S1l-2
-+ —_
Bank 8 and 1 OPEN 1 EITHER
Bank  (Lower 65K) CLOSED OPEN
Bank 1 (Upper 65K) CLOSED CLOSED
2-5




2.2.3 Program ROM and I/0 Selection

The Program ROM Selection switch (81-4) and the I/0 Selection
switch (S1-3) allow the module to operate with the ROM and 1/0

active, with I/0 only active, or with the module disabled from
the bus. When only the 1/0 is selected, the module is active
in the page assigned by the Base address Selection PROM. When
the Program ROM and I/0 are both selected, the module is active
in the 4K-byte block assigned by the Base address Selection
PROM with the Program ROM active 1n all pages except the 1/0
page. Both the Program ROM and the I/0 can be deselected which

removes the FDC module entirely from the RM 65 memory map.

To use the Program ROM firmware, 1l.e., primitive routlnes OX

optional DQOS, the Program ROM and 1/0 must be selected and the
module base address assigned to 58090. The module may also be

used with user-provided firmware, with the Program ROM selected

installed on-board or deselected (firmware installied off-

board). The switch positions are summarized in Table 2-4.

Table 2-4. Program ROM and I/0 gelection Switch Positilons

Switch Positilons
Module Operatiog and Program ROM I1/0 Selection
Program Location Selection Switch Switch
Sl-4 51-3
Supplied Filrmware CLOSED CLOSED
(on-board)
User Firmware CLOSED CLOSED
{on-board)
IUser Firmware OPEN CLOSED
(off-board)
| Module Deselected OPEN OPEN
2-6

2.2.4 DMA Channel Selection

For most applications, all data transfers between the module

and the RM 65 bus can be directly controlled by the CPU, with
no need for a DMA Controller. 1In this case, the DMA Channel

Selection Jjumper (E2} 1is not used and can be 1n elther

position. For applications that reguire a DMA Controller (such

as 8-inch double-density format), the DMA regquest can be

generated on either of the two RM 65 DMA Request lines (BDRQ1l/,
BDRQ2/). Install the DMA Channel Selection jumper (E2) 1n

position A for DMA Request 1, or in position B for DMA Request
2 {(see Table 2-5).

Table 2-5. DMA Channel Selection Jumper Positions

Module Operation EM 65 Jumper Posiltions
Signal

Operation without a DMA Controller — E2 = BEITHER

Operation using a DMA Controller

DMA Request Channel 1 BDRQL/ E2

A
DMA Request Channel 2 BDRQ2/ | E2 = B

2.2.5 Standard/Mini-Floppy Selection

The standard/mini-floppy selection headers (JBl, JB2) configure
the module to operate with standard floppy (8") or mini-floppy
(5") disk drives. These headers consist of two factory
programmed 16-pin shunting bars with alternate shunts removed.

By rotating these headers 186° the shorted pins can be changed
(refer to Figure 2~2 and Table 2-6).

In the 5" Position (see Figure 2-2a), pins L, 3, 5, and 7 of

headers JBl and JBZ are shunted to the opposite pins 1¢, 12,

14, 16, with the remalning pins left open. In this mode, the
FDC module is configured for mini-floppy disk operation, with

only 34 pins on the I/0 connector used. Signals re-assigned on
the I/0 connector 1nclude Second Side Select, Drive Four

Select, Index Hole, Motor On (used for Head Load in 8"




J%TI E j- vosition), and Drive Ready which is forced always active
- (logic 1). The FDC controller clock is set to 1 MHz and the

Y " Table 2-6. Standard/Mini-Floppy Selection Header Position
' To indicate the 5 _
vCO reference clock is set to 2 MHz.

S

il

Tl

|||| ! | J| ,-IJII-I-'.'I:'I5I_-II.J' _. :
prlptn

position, bit 6 of the Drive Status Buffer is set low

_ : Mini-Floppy (5") Standard Floppy (8")
{logic 6). | ?1ns Selected Selected
In the 8" position (see Figure 2-2b) pins 2, 4, 6, and 8 of _ |
osite pins 9, 11 1, 16 [SHUNT Drive Status Buffer|OPEN |Drive Status Buffer
headers JBl and JB2 are shunted to the opp P' ' ' - logic ¢ on bit 6 _ logic 1 on bit §
13, 15, with the remaining pins left open. In this mode, the 2, 15 [OPEN SHUNT
PHC module is configured for standard floppy disk operation |
i _ ‘ the 1/0 connector used. The drive . 3, 14 |SHUNT|FDC Controller OPEN [FDC Controller
| with all 58 pins on e o | ) | Clock Clock ‘
'H! interface signals that differ from thg 5" position 1nc%u e r4, 13 JOPEN |~ 1 MHz Reference SHUNT{— 2 MHz Reference
L the 2nd side select, Drive Four select, Index Hole, Drive JB1 !
: Ia i ., 2
SR " 1tion) . The IS 12 |SHUNT OPEN
7?@ Ready, and Head Load (used for Motor On in 5" pos ) ) . d |
1] FDC controller clock is set to 2 MHz and the VCO referenc 6, 11 [OPEN |PLL Clock SHUNT|PLL Clock
Lfi lock is set to 4 MHz me indicate the 8" position, bit 6 of - 2 MHz Reference -~ 4 MHz Reference
| c ’
it . : ' logic 1). . .
i the Drive Status Buffer is set high (log ) !7, 16 |SHUNT|2nd Side Select OPEN |[2nd Side Select
i o O - pln 48 (32) of J1 - pin 14 of J1
!i | R g7 T TSR EE SRR . © e, R T I A | ' | 8 , 9 O P EN S HUN'T
il
=W 1, 16 JSHUNT|Drive Four Select |OPEN |[Drive Four Select
a - pin 22 (6) of J1 — pin 32 of J1
ol 2, 15 |OPEN SHUNT
it 3, 14 |SHUNT|Motor On. - |OPEN |Head Load
- L - pin 32 (16) of Jl — pin 18 of J1
| 4, 13 |OPEN SHUNT
(5 JB2
- 15, 12 [SHUNT|[Drive Ready OPEN |Drive Ready
- always active - pin 22 of Jl
6, 11 |OPEN SHUNT ‘
’ . 7, 16 |SHUNT|Index Hole OPEN [Index Hole
" -~ pin 24 (8) of J1 — pin 28 of Jl |
il l 8, 9 |OPEN SHUNT
r NOTE
) 1. Pin numbers in ( ) refer to a 34-pin receptacle for 5" ]
drives,
\“

5 b. 8" Floppy Drive Header Placement

’ x Figure 2-2. Standard/Mini-Floppy Selection Header Locations
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2.2.0 Precampensatian

The Precompensation jumper (El) selects the recording mode of
the write circuitry (see Table 2-7). For single-density
recording, place jumper El 1n position A soO precompensatlon
is not performed. When double~density recording is used,
precompensation 1s performed in two ways. For typical
applications, precompensation 1s not used on the outer
cylinders. Forx this mode, install jumper El 1in the B
position to precompensate only on tracks greater than 43.
Alternatively, remove jumper El 8O precompensation willl be

performed on every track.

Table 2-7. Precompensation Jumper Positions

Recording Mode Jumper Positlons

Single-Density

. = 2
- No Precompensation Bl
Double-Density
_ Precompensation on Tracks >43 El = B
- precompensation on all Tracks E1l = REMOVE

1 -

2.2.7 Dual Head Drive

The FDC module can use either single head floppy disk drives,

double head drives, or combination of both types. If only
single head drives are used, set the Dual Head Drive jumper

(E3) to position B. It rhere are any double head drives,
set this jumper to position A. These positions are shown 10N

Table 2-8. Dual Head Drive Selection Jumper Positions

Pypes of Floppy Drives Jumper Pos1tions
Single Head Drives Only | E3 = B
Single and Dual Head Drives E3 =
2-10

2.3 INSTALLING THE MODULE

Before installing the module, ensure that it is not damaged

and 1s free of grease, dirt, liquid or other foreign matter.

CAUTION

Prior to module installation turn off power
to the RM 65 bus. Also, turn off power to
the RM 65 bus when the Floppy Disk Controller

module 1s 1nstalled prior to changing switch

or Jjumper positions.

a. Based on the RM 65 system memory map and requirements

(refer to Section 3.1), select the proper module

operating options relating to the RM 65 bus interface:
(1) Select common or dedicated bank operation for the

module by positioning switches S1-1 and S1-2 (refer
to Section 2.2.2 and Table 2-3).

(2) Install the desired on-board Program ROM:

ROM ID Descriﬁtiﬁn Address Range
R14C5 FDC Primitive Routines S8800-S8FFF
R324E AIM 65 DOS 1.9 S8OQO-S8EFF
R325E AIM 65/40 DOS 1.4 S800QP-S8EFF
Other User-provided

Note that the R14C5 ROM is 2K bytes while the two
DOS ROMs are 4K bytes. The factory configured base
address PROM assigns address range S$800@0-S8EFFF) to
the on-board PROM/ROM to allow either 2K- or 4K-byte
devices to be installed. Early deliveries of the

R14C5 ROM code may be installed in a 4K-byte PROM.




(3) Select or deselect the program ROM and 1/0 by

positioning swiltches 31-3 and S1-4 (refer to Section

5>.2.3 and Table 2-4). 1If the program ROM routines
will be used, the ROM must be installed and selected.

(4) Select the DMA reqguest channel by positioning Jjumper
E2 (refer to Section 2.2.4 and Table 2-5)

b. Based on the Floppy Disk system requirements, select the

remaining operating options:

(1) Set the module for 8" or 5" drives with the
selection headers JBl and JB2 (refer to Sectlon

2.2.5, Figure 2-2, and Table 2-6).

(2) Select the precompensatlon mode by positioning

jumper El (refer to Section 2.2.6 and Table 2-7).

(3} Select for single or dual headed drives Dby
positioning jumper E3 (refer to Section 2.2.7 and

Table 2-8).

. Align pin Wa (for Edge Connector version) or pin la (for

rurocard version) of the module with the identical pin on

the mating RM 65 bus receptacle.

CAUTION

RM connectors are keyed to prevent lmproper
module connection. If the module does not

insert into the receptacle with moderate

pressure applied, check the orientation
and the connector alignﬁent of the module.
Forcing the module improperly 1nto the

receptacle will damage the receptacle

and/or the module.

d. Insert the module into the desired card slot (1f a card

cage is used) and position it in front of the mating

receptacle.

e. If an 8" disk drive is to be operated in the double-density
mode, install an RM 65 DMA Controller Module (RM65-5104) .

f. Insure that all interfacing drives are properly configured

(refer to their operating manuals) and apply any necessaty

power supplies.

g. Connect the required cable to the Disk Drive connector J1
on the module (see Figure 2-1) and to the interfacing disk

drives.,

h. Press in firmly on the end of the module until all pins are

securely seated.

i. Reapply power to the RM 65 bus.

NOTE
i  The FDC Module requires +12 VDC on the RM 605

bus (pin 1l7a of connector Pl).

2.4 REMOVING THE MODULE

a. Turn off power to the RM 65 bus and interfacing disk

drives.

. Disconnect the cable from the disk drive connector.

o. If the module is installed in a card cage, lift up on the

module ejector tab to release the module from the mating

receptacle. Pull the module straight back until it 1s free

from the module guides.




d. If the module is installed in a single card adapter, or 1n
a motherboard without a card cage, pull back on the module
while moving it slightly from side to side until it 1s free

from the mating receptacle.
2.5 FDC MODULE CALIBRATION PROCEDURE

The FDC module has two trimmer potentiometers (RV1, RV2) which

are factory adjusted to nominal values in order for the FDC

module to operate with most disk drives. Under normal condi-

tions, these settings will not reguire changing.

Trim pot RVl controls the VCO reference frequency. When

properly adjusted, there should be a 4.1 MHz waveform between

the test point (TP1l) and ground (TP#). This frequency 1s the

same regardless of the disk drive units used.

Trim pot RV2 controls the write precompensation pulse width.

If the disk drive manufacturer specifies a different value than

150 ns, the calibration procedure is as follows:

a. Insert a blank or scratch disk into the desired disk

drive 1. The drive will be selected for double-density

mode, side ohes

b. Adjust RV2 to get a negative-—-going pulse on TP2Z of the
specified time period while the track 1s being repeatedly

formatted by the following Precomp Adjust Routine:
CALIBEATION TEST FOR EM 25 FEC PMOLULE
SUHIRCE

LCORE=FoRgd
N SR I 5 e 23t IS
FORR=ERFEE
FORFLG=34RBE
FoaTioF=f=E 40
o2z A )
EMNTRY LA HEFF
STH O FORFLG
FRECOM DA sk
=TH DCORR
JS5R WETREAE
JHE= FRECIDN

sELAG FOR TR HHMLDLER

s S TD AL TEEL D, TRO BErNEBELEL

FRIRITE A O TREHLE
P REFEAT ONT L EE=BEA
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CRALIBRATION TESZT FOK

SOUIRCE

WRETRAK LDR #3308

JER EXECAE

BIT FSTOF

STH FLRE

Jei WDHTH
END

HDHTH

Rl &3

0 MO ULE

=R 1IN

W T T

CORT T

TRACE COMPRMND

 EXECUTE THE FDO COMMARD
SSTOR CPU UNMTIL DATA REGUEST
s WRITE CUMMY BYTE FOR REQUEST
JLODF UNTIL IRG EXITS

c. When done, press RESET to return control to the Monitor

command level.




