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Figure 1-1. Top View, FD3712 Dual Drive -
(cover removed and card cage elevated)"
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"SECTION 1
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Y T g
..;.,m,‘ _g L

INTRODUCTION - »?<:_ o

\ Ty k. _
Q,_,._ HhR e
The Model CF3700 Fprpy D1sk thfﬁalte“ vl :
iCOM FD370Q and FF37 5er1es;f1oppykgy§ks

1-1 and™1<2). These floppy’ qgskas Ewﬁﬁiﬁf’

AC driven disk-drives. The coutro JeF 188 g PRy
integrdtion, 1nto commer1ca], 1ndustYianﬁ* devids -+ {
anpllcations it -

.fﬂw L N
The CF3700 is capableiof driving’ uptod £ ongii
Within the contrgtler is .a gengral pupposg¥re ach is
compatible with mdst minicomp er&wandﬁmic b e ] gkhe
Controller/Formatter. cansigts 9¥ two printdl ciebiisstmiais
designated Z1 anthZ T@gethgr;k_ pre g <the haes :
features for suctessful adnd soMv: e
floppy disk system. LW

FEATURES . ..
The CF3700 offers many features which reduce computer service
overhead. For example, the controiler is compatibla with IBM 3540
and 3740 data formats. All formatting and deformatting is dome
automatically by the controller. Also, . the controller automatically
performs track, seek, and verification“as well as cycle fedundancy
check generation and verification.

Programmed 1/0 or DMA (direct memony4§$£e§§ffﬁfz‘
easily accomodated by the indep ndqnt pu q
Each buffer can hold. one full sector cunsi ;

Interface signaly between the CF3700 and the CPU: -5
of independent input an utpht‘%ata lines as. uelﬂgé o
bit parallel control port.- Combrolier status~,}:f
routed onto the CPY input d&i@@lin&? when the ¥Ppf

l._nl."i
command s recewed from the.ﬂ?{t; Rl

LR
bR #

Tate input

PHYSICAL DESCﬁIPiﬁQN&

k'
The CF3700 Contrdller/Formatter consists of two printed circuit
boards, Z1 and Z2, that contain a total of 127 integrated circuits.
The boards each measure 184 X 381 mm (7.25 X 15 in). -All connectors
are along one .edge of the boards, making:the ‘need_for: zapdicages or
back plane wiring unnecessary. The controiler and its opt1ona]
cables are detailad in figure 1-3.



2-3

2-4

2-6

2-7

:Ti i ExecuteLoad ‘Track Address (11).

To pg'tfom.ﬁe_eg }'_rg;k__@ a{aé'raﬁ on:

" QUTPUT_DATA

The CF3700 output data to the CPU are DI@ thry DI7, present on
connector P4 of 22, When command bit six (CPUG*) is a one,

.these data lines conta1n status 1nformat1on

OPERATIONAL SEQUENCE

The following command sequence may be Lsed as gu1de in deve10p1ng

disk system application software~ Numbers within parenthes1s
are in hex nptation.

) P e
—‘.:,3: a" LN RTYET TERT - . i S . =0

To perform a Seek operat1on
1. Set up CDO@ thru CUO? w1th Un1t and Sector
2. Execute Load Unit/Sector {21). If track is different,
set Track Address on DCOf thru CDO?

=

4. Execute Seek (09). 2
5. Loop-on<busy by:

Executing Examine Status
Input data, check Busy (0 when compTeted) and CRC
- QJIS,_‘- v _ _

SEEK’ rf@rkg R

T4

NI . P

Use in power-up.
.. Track address not necessary.
1. Execute Seek Track £ (0D).
2. Loop-on busy as in Seek operation. e e e

READ
To perform a Read operation:

Seek to correct unit, track, and sector
... Execute Read (03). _
“'Check CRC. Re-read, if DI number is a one.
Execute Examine Read Buffer {40).
Enter input character,
Shift Read Buffer (41).

tly
N 5 GO P s
oo e & - .

NOTE

Continue the entering of characters and the incrementing of the
Shift Read Buffer, until 128 characters have been entered,

R 4

e

L g

.



3-20 BUSY m

3-21

3-22

3-23

The Status L1ne L1ne s1gna15 are, *ftiii :Li

- Busy LT
" UNG, Unit Se?ect Code 31t ﬂ 2D
UNT, Unit Select Code Bit 1
Med1a er CRC Error e :nf;:ffi”::g.:.;

-

.Dr1ve Fa11 o B -~n:::r~ 2
Found Deleted Data Rddress Mark

A one indicates that an operation .is..in process,-zepo,: 0. gperation

in process..  Busy 1s.cleared by Clear, CTee;-Erroru$ﬂag$, gw-head
unloading. ey e

w Tt t -~ - e

.- N e T e i : e
T a TOTERN L L GT T o n eI

UNG ARD INT UNIT SELECT cona e anE

A '*? !" . -

The c¢ode for selecting the des1red disk drive un1t 15

'0N15}%f ung. Unit, be?ecteduf- --::*;t4?§,gf;¥2!-iéj;;Q
e g T R e
. g...- - 1 . 1 R A 5 - ;..\...._- LT
T 2 SEE I e v
1 1 3 "
MEDIA OR CRC ERROR e :;:_

These s1gnals 1nd1cate a data error . in” Seek ov Read (GRC)
operation. (Clear Error F]ags, clears 1ine before beg1nn1ng
a Read or Write operation.

SELECTED UNIT- WRITE PROTECT _??f;ijf_k~ﬁf-,%gj¢;f j%ﬂff;f;f

The d1sk is wr1te protected when th1s ]1ne is low (1091ca1 one) .



3-24 DRIVE FAIL

Activates to a logical one when drive is not ready or when drive
is not fully operable. This. may be due to drive not being up to
speed, its door is open, ‘diskette not installed, or drive is not
properly connected -

325 FOUND. E}E_LETED ADDRESS WRC

This’ﬂbﬂ: «;oesﬂ?ow n‘ DBAﬁ preceeds a Read comand ':It'.iis' reset
by the Clear Error Flags command./* - ' "

10



sscrxou W e

iy o i : b Iy ._: : N“:'...ﬁr'.-:. ,._,....
* INTERFACING REQUIREMENTS DS
3-1  SIGNAL LEVELS
i VUL SREGALL ITTIUNL ARt fi.s

A1T signals pertaining to the ControI1er/Formatter arg’ standard
TTL-compatible negative trug. . Positive, trua 15 ava;ﬂible-a% AT
an option for an add1t1ona1 cost.qAS,: sl T onome T onletl i 7

3-2  CF3700 INPUT SIGNALS
Logic "0": +2.0V min to +5V max
Logic “1": +0.0V min to +0.8V max

Standard load is a TTL gate {7404 plus 680 ohms to +5V). The
other two input load variatiens shown, are extra cost opt1ons
designed to accomodate special system requ1rements

T e g g

630 -
ohms

From CP
Standard
+5 -5 Y
220
150 7404 ohms - 7404
ohms '

330
ohms

Option A Option B

- ——

"E}gure 3-1. Input Receivers



3-3  CF3700 QUTPUT SIGNALS T T e e

Logic "0": +2.4V min
Log1c I +0 oV m1n to +0 4V max

oI L BT oL o »

Current Sink et logic " fs- 32 ma ;g

DM 8096 (Tr1 State)

.&tatﬁg%“ e I

e

S tupe g DMLt

Data

FTgﬁre 3 2 'Outbﬁt‘DfiQefs* - =

A L .- o aTA 1 e el il S M e ey o LTERRE g

3-47 " CABLE RS TALLATION

Four*&M*f*&f cables 1nterconnect the Tﬂoppy d1sk syStem

e ———————

r———

| .Eiﬁ. .- .. - Description '* :? 
360-27 " 1/0 cable, connects Controller/Formatter
- to computer interface. = |
370-22 (Qual Drive) Disk Drive Cable, connects drives in a
¢ 370=-24 (Four: Drive) daisy chain fashion to Controller/Formatter.
SEDﬁéﬁihﬁaﬂi? o 71 and 12 Interconnection Cables.
36@,25“!; f.-‘.t-'_ ) o E - -
- ‘;/“ g 1_,_,._-:._ . . i 5 - - .
3-5 I(O CABLE ) L . -

The-1/0- Gabie, a 50 conductor ribbon cable, has a 50 pin connector
at ane &nd_(P9) and a 20 pin connecuor (P4) plus a 26 pin connector
(PS) at the other end.

.

3-6 P9 Connéctor |

The 50 p1ndconnector is des1gnated P9 and connects to the interface
or. CPU of the computer. -

The: Cable connector is 3M P/N 3433-2002 (solder tail) or M P/N
3233-4005 (w1re wrap) or equivalent. .

Tne;kgy;fon.;h1s_cpnnectohfjs_pin'ag;‘

————— b emar = F -



3-7 PS5 Connector ‘ ' i ' Er:fa;,;';';ﬁﬁ',:?;:J
P5, the 26 pin connector, mates w1th P5 ofﬁihe Z] board. Tﬁe
output signals from the CPU are, routed to PS5 the Controdder).
Formatter input signal connector, e
Table 3-1 shows ‘the P9 and P5 conneciaapsf;f'Eﬁgmifoccahle
The cable connector is 3M- P/N'3399-0000‘gn_QSQQ-fEBO or equivalent.
—— ,;.5\_
Eﬁfﬁ.' T
Reference index of P5 board connector beg1ns :at. Qlﬁ 15
~ Table 3-1. I/O Cable, P5 Connecter L
P5 S ' N T,
Cable PS5 on P9
End 21w80ar¢_ o - (CPU end) : - - -Signal- ¢ 6> DeffniMSon =
1-5 15-19 R _ - Not used p9
2 Key o .
5 Key T R . _
| L. 88 Key L. oy getogoonTe f
6 200 - 30 - L cPugr “~_ Command® Strobe
7 2 3 oL cpuTx Command. Norg:
8 22 T 327 cpuzw Commadn: Heid
9 23 33 CPU3* Command -Word
10 24 4 CPU4* : Command Word
11 25 35 CPUS* . Command Word® |
12 26 .. 36, - - - -CPYE* i G . Comand Word”
L A R - 174 R _M'E:dmi;aﬁd%rg
15 29 39 CPUZ*  Data out-bit
16 30 40 Coul * -~ Data out bit.1 |
17 31 41 COUZ*  DETABUEETE R |
18 320t ovr et A2t L COUSK ] T TIO DA out thit 3
19 3 43 ©cowr 777 Data out bit 4
20 340 M Do rpusk o Ddta om;m% 5
21 35 45 T T Ce Y T hata but b'ft“"s
22 36 Y 1 - s COUT™ ~: L B Data- out ,th 7
23-26 37-40 47-50 Signal Ground

13 .



3-8

The cable connector to P4 of 12 is 3M P/N 342120000 or equ1va1ent

e gy, L e

P4 Connector

The Connector P4; which has 20 pins, mates w1th P4 of 22
<. CPU 1nputVSHgna]$‘ar%~ﬂ0uted through P4, the Centrbi?e
L. output signal- conhettors. - ¢

.'.‘. "“\-

The

r7Formatter

The P4 and P9 connectors of the IXO cabTe are detai]éd'in tab1e 3-2.

N [ S T

Tyt e ¢ ey P - AL Ak T S & s

— Sm e AT et R

- ; Tab]e 3 2 P4 Cdnnectdr A
P4 P9 Siénan SRR S < Definition
-7 ieTe Not Used- = v o
& Key : ’ TRELY L ewe vl -
8 .8 37 TFDONE® .. <+ ‘Done B
9 - DI@/Busy . ‘¢ “Data Input @
! - o T
10 10 ¢ DI1/UND Umt Seﬁect ) Data Tnput 1
Al 1 DI2/UNT. - - - sf "~.Data Input 2
12 12 DI3/CRC Errore:.  Data Input 3
13 L 13 0l4/Write Protected “Data Input ¢
14 14 0I5/0rive Fail - © “Data Input § .
15 15 Bi6 ol ouias ' “'Data Input &
16 16 0I7/0eleted Data Input 7
DataAddress: Mark 7
.I 7 Key o L ———— i i . & ¢ Al & A Tk R e P — -
18-20 18-20 GRD _—— TR L
. [~ T LE -’“ - _“1‘ ‘
CuA i - et - : oL ET
. T S S RT : -
£ 1 . ::_ 1 ,:\%; - . )

14 -
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3-9  DISK DRIVE CABLE T

RV Lo Ly M

The Disk: Dr1ve Cab1e connects the Cf3700 tawthe fﬁ@ppy*ﬁjsk drive
the Control]er/Fonﬁatter connector-is des1gnatea.Pﬁh~and ronnects
to its respect1ve connector on .Z2..

~ e Earrsnng

o038 bne a oary

. .z .. Table 3-3:. Disk Drive-fable -nzpanaon 2iden erT

Pin Signal Definition I/0
1 SELP* ‘Drive Select @ 0
2 SEL1* Drive Select 1 . . . 0
A SEL2%. .. . Orive-S61eetZe O
& ..o SEL3¥ Drive Select - o=
6 \A;W_-EHLOD* . Head Load R A -
11 wRenax Write Enable - - 0" -
15 THIGH* High Head Current 0
17 - <. TWDATA Write Data™'> - (I :
19, ... ISTIN Step In -7 vl 0 :
2L - .- 1STOUT | Step Qut v, T, 0 uf ;
31 CORFAL  Drive ?aﬂ‘*--‘ 1 i: t
32 -3 TRO* . Track Zerg® 10% HEN :
.83 L WP _drite Protect o:: I
45..- . INDEX Index™ ¢o 1 il 1 - -
~ 46.~ --'RDO* Read Data I =
R Pin 43 is-keyed.: :
3-10 Z1 AND Z2 INTERCONNECTING .CABLES PR aer’ ET

i v e s e e e S s — e g e vt

These cab]es connect the two printed ¢ircuit boards, 21 and 22
of the Controller/Formatter, CF3700. The. P2 cable has 40
conductors, while the P3 cable has ‘50 conductors.

These interconnecting cables provide -for signal transfer between
the two sections of the Controller/Formatter.



3-11

P8 CONNECTOR

features to the Z2 board.
signal information for P8,

FIE

;The nr1nteq c}rsu;t bqard edge connector, P&, prov1des for OC ~
power inputs as well as routing. the write protect .and the status
Table 3-4 furnishes the pin and assigned

Table 3-4.

P8 Connector

s

fuer &

r"--'7<to'<‘_.oo Ll Ty Mmoo o

Signa]

. LBUSY

 LCRC
'LWRPR

TUN.I TR 2

it

LUNG
' +5Y

=12V returm -

Description

Orive 3 Write Protect
Drive 2 Write Protect . . . .

I

I

Drive 1 Write Protect I
Orive P Write Protect “ 1 .

. 0

0

Ready _
Busy -

-==CRC Error -
Write Profect-.. —
. UnTt SgTect Bit 1 =
wvﬁﬁiﬁ Se1ect'3ft 2

T T B I

+5Y
+5Y return

L +5Y
-12¥ return

15Y
«12¥ return

-12V
-12 return

16

[ I




3-12

SUPPLY
PS1010

o

L= X 4

INTERCONNECTION DIAGRA

A typiéa] floppy disk s
figure 3-3.-

oarye b
CABE

AC

I
T POUR ORIVE- -

Poam s we dm | e ————e - e

ISC o
© INTERCOMMECTING CABLE m-zﬁ*'*

%

f—-q‘,” L

ystem interconnection diagram is given by
Take special -note of th‘e "fac‘& tha? drivE P 1% a~t‘. the

teFm1nus of- ¢he d1sk dr1ve cablew 7. ozl ew 2B a:cﬁ*;
T e w vl SDosR T
&F ﬂ?‘-ﬁ:?:gzw:i;f
o i

' S EDgi 2
N * :.ﬁ§
““E ;_E e N

; L0 e 2 d-27
e ] TESK
- SETRI

II'IfE}FACE

ad,
wiil

=
INTERCOMMECTIMNG CABLE- “160-25: r~—

.. Figure 3-3.

)
e’
w
- [
L, s THa
L
A
1
Y r
- .

Interconnection Diagram




3-73 SIGNAL FLOW DIAGRAM

Figure 3-4 presents the signaT flow of a disk drive system, and
the CF3700 in particular.. $idgnat flow is from left to right.

Thus, an item may appear more than once to iilustrate input and
output s1gnals The outputs of 22 are referenced back to Z1 as

- lﬂplﬂ:& T :';"-"“: o e
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Figure 3-4. Signal Flow Diagram
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SR L N, S
SECTION IV T
INTEREACING DIAGRAMSr
IEERVL AR S : z , c TR fi?i‘.:':‘”““-rﬂ’--

This sect1on offers typ1ca1 d1agrams for the 1nterfaC1ng rebuire-
ments for various microprocessors. Figure 4-1 depicts the interface
for iCOM's FDOS-I1 QEM software. Figure 4-2 shows a possible hardware
arrangement for custom designed’ systems This is, however, not ~cqmpatihle
with iCOM's FDOS-II software. A 6800 interface heek«up is g1ven_1n
figure 4-3. And an interface to a RCA 1800 m1croprocessor_¢s—shown by

figure 4-4,

[,
e et = .
o
-
wa
T
a
= -
- e — -
-~
P g -
) s
Y R
I

TQ
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Froa/to
3080 BUS CF360/FD360
a . Disk
08 _-pDB oig-oi7
o "2 g:sa ﬂ K Status/Data
From/to BUS | Input
8228 3098 Port 7
TP
2212
e CPUg*-CPUT*
PRI TRV Mo Command Qut
1
vl e B2k o
Tel mfreie - N
Foare cDé*-CO07*
bata Jut N
C — T e beelbs
Y T o {_
1l bledf e o e ’ e .
ADDR T
Ay97A sDECODE — iy
: . o e
oo |
TR ]+ b o see o
fTi?-*{::>---aDEEDDE= M0 Oy PR
\| Status/Data In* N ]
A~
% 7 78188 ST
S

P —— —

Figure 4-1, "8080Q Interfacing Diagfﬁh e

TENesy e
Tl owxnl - )
3080 BUS
8255 PPA
PR -PA

Py .

=1

From/To
FDZ40
. —— sk
+3¥
304 DI#-017
Status/Data
7404 ' aput

JAu:n

5
WR

Reset

Esk Address, AZ'Aia

esel

'PBO-PB;A"

PCQ- DC1

CPUg*-CPUT>
‘Command Qut

CDOg*-CDO7"
Data Out

7404
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