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IOP Design Review ; 4/13/84

10P

Based on Intel 80186 microprocessor
8 MHz, enhanced 8086 family cpu

Integrated DMA Controller, Interrupt Controller, Timers, Clock
Generator, & Programmable Wait State and Chip Select Logic.

Direct addressing caéability to 1 MByte of memory and 64 KByte of I/O.
Uses traditional up bus architecture
Interrupt driven
Normally - Ready System
Can access both local memory & main memory
Support external bus masters

Can be extended through additional option slots



IOP Design Review - 4/13/84

Local Memory

16 KBytes of EProm (0 wait state)
16 KBytes of SRAM (0 wait state)

EProm contains booting & initialization code, Burdock kernel, &
some diagnostic software

SRAM is used for operating system software, interrupt vector table,

& local buffering

Bus Masters

Four Bus Masters

1. IOP 80186
2. PCE 80186
3. RD-DMA Controller
4. Ethernet Controller

Bus arbitration is handled by special hardware



IOP Bus Bandwidth

Data path is 16 bits wide (2 bytes, or 1 word)
8 MHz clock produces 125 ns T-states

A minimum of 4 T-states (T1, T2, T3, T4) are requlred per bus cycle,
i.e., a minimum bus cycle is 500 ns

80186 can potentially transfer data at 4 MBytes/s

This potential is achieved on accesses to IOP’slocal RAM and
EProm.

However, most I/O is to/from main memory (thru A-Chip) which is
slower and degraded by contention.

Each wait state will degrade BW by about 20%

From simulation studies, the average number of wait state for
accessing main memory is 2.15 with 2 A-Chips and 2.98 with 1 A-
Chip. [Ref = Daisy System Simulation & Performance Report by Abdo
Kadifa, 5/20/84]



Integrated DMA Controller

2 DMA channels, each has a request input but no acknowledge
output.

Floppy Disk uses one channel

Every integrated DMA transfer in 80186 consists of 2 independent
bus cycles: a “fetch” cycle followed by a “deposit” cycle

Fetch : Internal Temp Reg « Source
Deposit : Destination « Internal Temp reg

Potential transfer rate: 2 MBytes/s

External HOLD has higher priority over an integrated DMA
transfer
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Figure 1.

80186 Block Diagram




Bus Master

To IOP.
To IOP.
To IOP,
To IOP,
To IOP,

From

Bus Masters

(10OP186,
PC186.
ENet Ctir.
RD Dma Ctir)

From IOP

From IOP

buffer by 74ALS244
buffer by 74ALS244
buffer by 74ALS244
buffer by 74ALS244
buffer by 74ALS244

To Ready Logic

To IOP Interrupt Ctir

To IOP interrupt Ctir

PU = 10.0K, pull-up on |OP board.

SelectAQ'. A1’ A2" A3’

MapE'
MapF'

will be generated on Memory board(s).

PU=  AA.20.AA.23
-
AA.16 - AA.19
AD.08 - AD.15
Ty -
AD.00 - AD.O7
BHE® >
~
P SO’ 5
PU=— s1’ >
k| s2' 5
-~
8MHzClk
MasterRst’ S
gl
AChipALE
P~y AChipRd’
A | AChipW L’
Pl == AChipW rH'
< Pt/ AChipLCS'
< Pt MemRdy (o.c.)
PU ] VerticalRetrace’ (o.c.)
_ Pu— ParityCheck’ (0.c.)
Iew yc 5~'

A Chip

Why A chip is used to generate some of the 80186 control signals instead of using those available from 80186 ?

1. When the 80186 relinquish the bus to other bus master device(s), it floats the bus control signals and deactivates ALE,
memory-select, and peripheral-select signails. Soif an ext. bus master wants to address memory & peripheral devices,
discrete chip select and ready generation logic must be used. But by using the A chip to generate these signals (ALE, LCS’,
ARdy), this logic can be saved.

2. When 80186 is set up to operatein "Queue Status™ mode, the RD’line is ext. grounded, ALE = QSO, WR’ = QS1.

Thatis, they are not available from 80186 any more. Queue status mode is used for 8087 NDP extension.
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IOP80186 Memory Address Space

ms i Is
AA.23 - AA.20 A18 | A18 | A17 | A16 | A15 | A14 | A13 | A12 | A11 | A10 A9 A8 A7 A6 A5 A4 A3 | A2 A1 AO
= OFH
1M 512K 256K 128K| 64K 32K 16K 8K 4K 2K 1K 512 256 128 64 32 16 8 4 2
1 MBytes of Address Apace Function
FFFFFH f
16 KBytes * StartUp ROM
Local EPROM o
FCOOOH ucs I0P BIOS
FBFFFH
DRAMSs
iocated
in
Main at least .
Memory 1 wait state
4000H
SFFEH 16 KBytes * Local Memory
Local RAM iy d * Interrupt Vector Table
OH P (max 1K)
16 KBytes of SRAM (temp only)
uses MCSO'. O w.s.
located at 10000H -- 13FFFH
Base address of mid-range memory must be ainteger multiple of total block size.
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Daisy: IOP software architecture and issues 2

2.3

disk/Ethernet
address space

Address spaces

There are several types of address in Daisy, all of them used by the IOP at one time or
another. The memory subsystem uses the real address space. On Daisy, this is 16Mb (24
bits), although typically, memory will only be provided for part of that. Application code
in the Mesa machine uses the Mesa virtual address space (or just virtual address space).
Virtual addresses are normally converted to real addresses by the Mesa microcode, but
will occasionally be passed via IOCBs to the IOP, in which case the IOP has to perform the
virtual-to-real translation. .The pagemap to effect this translation lives at a well-known
place in real memory. The IO system address space is 16Mb big, divided into 14Mb of real
address space, 1Mb of IOP logical address space and 1Mb of PC logical address space. The
logical address spaces are provided because of the 1Mb address limit of the 80186
processors; they are (partially) mapped into real memory by the A-chips. These allow the
logical address spaces to be mapped in units of 128Kb to arbitrary 128Kb aligned blocks of
real memory. For protection reasons, the mapping for both the PC and IOP logical address
spaces will be under the control of the IOP.

High bandwidth devices (Ethernet and rigid disk) use the real address part of the 10
system address space to access client data directly. Therefore, there is no need to copy data
between device buffers and client buffers. In addition, because the IOP’s logical address
space is also available, the device controllers can pick up control information directly from
the IOP as well, without the IOP having to convert the addresses of control blocks from
logical to real addresses. Likewise the devices can read or write on behalf of the PC
directly into the PC logical address space without the IOP having to convert those logical
addresses to real. :

foree ? .............. e ) Figure2.3;
IOP address space The IO system address space
Vo, Fooo00
f EFFFFF
PC address spac
ress space \ {)ped -~ 5
S Eooo00 real memory

DFFFFF { viaA-chip | DFFFFF
! map-registers :

Y e 000000 000000

IO system memory system
address space real address space

Note: although only 14Mb of real memory is shown, the A-chip map registers and the Mesa machine canaccessa
full 16Mb. However, the top 2Mb cannot be directlv addressed by the disk or Ethernet and so this part of real
memory, if provided, would have to be treated specially - perhaps for the display bank or for resident code.




Daisy: IOP software architecture and issues 2

2.4

2.5

Outline of the A-chip map registers

The memory subsystem is controlled by a set of A-chips, each A-chip driving 1Mb of
memory. Each A-chip has a set of 8 map registers which together cover the 1Mb logical
address spaces. Each map register has two enables which indicate whether it should
respond to the corresponding part of the IOP logical address space and/or to the
corresponding part of the PC logical address space. If a map register is enabled, it can
map that part of the appropriate logical address space to any 128Kb aligned block of the
real memory it controls. With many A-chips in a system, care must be taken so that two
A-chips are not both programmed to respond to a particular address.

Thus, by using the A-chip map registers appropriately, the IOP can access all of main
memory (although only eight 128Kb blocks at a time). It also has to share the use of the
map registers with the PC in a single A-chip system, whereas in a multi-A-chip system it
might be convenient for different A-chips to respond to the same address for the two cases
of a PC logical address and of a IOP logical address.

The mapping can also be disabled so that the disk and Ethernet can also supply real
addresses to the A-chips. This is because the disk and Ethernet are capable of generating
24 bit addresses rather than the 20 of the IOP and PC 80186s.

Device controller types and address allocation

-- to be written




IOP_80186 1/0 Address Space

ms
A19 | A18 | A17 | A16 | A156 | A14 | A13 | A12 | A11 | A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 AQO
64K 32K 16K 8K 4K 2K 1K 512 256 128 64 32 16 8 4 2
=0
64 KBytes of 1/0 Space
Note : Picture not to scale
FFFFH
80186
<80 by $ FFOOH | _° _Peripheral Control Block __ __|
Unused
F80O0H
F7FFH ]
2 K bytes i
y — Dawn Color Display (2K)
EFFFH
2 K bytes Dawn Mono Display (2K}
E8S8OOH
P E7FFH
ytes
/ eooom Dawn Mesa Processor 1/0 (2« R ST
DFFFH Mesa & DCM boards
Dawn
% ¥
24 K bytes Control
Store
8000H -
7FFFH ]
16 K bytes For 1OP Decoded by separate
Expansion Channel Opsicn BasmE
4000H ]
3FFFH
]'_ 1K bytes address may be used
by History Bufter Board.
13 K bytes Reserved
:}_ Address 1000H - 1FFFH
(max 8 A-chips) may be needed for Contig EEProm
COOH
BFFH
A Chip 3 Regs (256 bytes)
BOOH
AFFH
A Chip 2 Regs - (256 bytes)
AOOH
1 K bytes 9FFH -
A Chip 1 Regs (256 bytes)
900H i 9
8FFH
A Chip O Regs (256 bytes)
\ 8OOH P g vt
7FFH Not Used (1K + 128) il: PCS6:
— — — — — "~ —=-—1 ows. | PCS5:
g6 b 37FH PCS4 - PCS6. PCS4: RDC
ytes PCS3: PCE
PCS0O - PCS3
(380H) ) : . 1 WS PCS2: reserved
OH Each line active for 128 bytes R PCS1: MisclOPI/O -
PCS0O: Peripherai Controllers
Note : Base address of PCS’'s must be integer multipie of 1K.
Peripheral Control Block can be relocated to any 256 byte boundary.
OF8 to OFF are reserved by intel.
IBM PC 1/0 device addresses are located in the lowest 1K.
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SDD Daisy 80186 1/0 Address Space DIOP51.silx Tsang F 16/01/84 | 51




I0P 1/0 Controliers use the 80186 PCS lines.
Base address of PCS’s starts at OH in 80186 1/0 space.
The seven PCS lines are allocated as follows :

Address Usages
PCS.0: 0- 7FH 1/0 Controliers
PCS.1: 80 . FFH Misc IOP1/0 (Note: F8 to FFH reserved by Intel)
Tws.l  pcs.2:  100- 17FH PCE
PCS.3: 180 - 1FFH PCE
PCS.4: 200- 27FH Rigid Disk
Ow.s. PCS.5: 280- 2FFH unused
/ PCS.6: 300- 37FH unused
PCS.0 PCS.1
Address (Hex) Read Write Address (Hex) Read Write
8259A Master Intr Ctir
0 IRR. ISR " ICW1.0CW2. OCW3 80 Input Port Leaitrol g
2 IMR ICW2.ICW3.ICW4. OCW1 - Host Address PROM LED
(90.92.94.96.98.9A.9C,9EH)
8259A Slave Intr Ctir
10 IRR, ISR ICW1. OCW2. OCW3 AO Clear Ring Latch ENet Attn
12 ki ICW2, ICW3, ICW4. OCW1 BO Clear Mesa Mesa Processor/
Interrupt Latch Contro! Store Reg
8254 Timer
20 Timer Counter 0 Timer Counter O co Clear ENet Reserved
. Interrupt Latch (may be used for
22 Timer Counter 1 Timer Counter 1 bo WrConfigReg’ )
24 Timer Counter 2 Timer Counter 2 X
26 Timer Mode
EO X AllowPCCmd’
8251A Uart (Keyboard/Mouse)
30 . Uart Rx Data Uart Tx Data FO Hold!IOPCmd AllowRDCCmd
32 Uart Status Uart Cti Word
8274 RS232C Ctir
40 Ch A Rx Data Ch A Tx Data
42 Ch A Status Ch ACmd/Parm
44 Ch B Rx Data Ch B Tx Data
46 Ch B Status Ch BCmd/Rarm
8272A FDC
50 FDC Main Status Reg (itlegal)
52 FDC Data Reg Stack FDC Data Reg Stack
54 Dma Read from FDC Dma Write to FDC
56 Terminal Countto FDC  (for polling only)
8259A Expansion Intr Ctir
60 IRR, ISR ICW1.0CW2, OCW3
62 IMR ICW2, ICW3.ICW4, OCW1
8255A-5 PIO Burdock Interface
70 Port A Port A
72 Port B Port B
74 _PortC Port C
76 (illegal) Control Word Note: address OF8H --OFFH are reserved by intel.
XEROX Project File Designer Rev § Date Page
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READ - WRITE
Input Port Control Reg LED Mc?sat Pi;osct/ ) R:set Control EgProm C;gnof:g
ontrol Store eg eg
(80H ) (80H) (80H ) Reg (EOH) (COH) (m%
Enable Serial
Bit 15 ﬁﬁgfrﬁplibc Sg::aker LED Contro! Store Ethernet EEProm
Request digit 3 WrEnable Int Loopback Enable
8272A FDC Enable '
Bit 14 Dma E".?ﬁ':::ge LED Control Store Keyboard unused
Request digit 3 Load/Shift’ Int Loopback
Data From Allow. to
Bit 13 Control Store Mot::? %n LED Control Store Access Byte-wide unused
(1 bit only) digit 3 Butfer En EEProm
Data To Serial
Bit 12 Daybreak/ l:BsDe LED Control Store unused EEProm
Daisy’ ID digit 3 (1 bit only) Datain
Data From Aliow Timer 1
Bit 11 Config EEProm to generate LED Control Store unused unused
(1 bit only) 8272A TCin digit 2 Shift Clock
{may he) realDma
RS232 LED
Bit 10 Ch A DSR’ unused unused unused vnused
(L active) digit 2
RS232Ch A Sel RS232 Hait
Bit 9 Ring indicator’ Ch A to use LED Mesa Proc’ DF:::::HO, unused
(L active) internal clock digit 2° (L active)
RS232 Enable RS232 | . Serial
Bit 8 ChB DTR’ ChBtosend | “EP Boloiei o] - EEProm
{L active) clock signals digit 2 . Clock
Bit 7 SpkerTimer LED R;geca
digit 1
8it & Serial // LED / Reset ///
EEPromRdy o Mesa Proc’ S
'// digit 1 -
4 / 4
" " LED Reset 3
Bit 5 DipSw.5 ~ ' e
f// digit 1 F Keyboard /,/
4 Reset i
Bit 4 DipSw.4 LED / Burdock rd
. digit 1 S Ctir 8255-5’ e
,/ LED Reset /
Bit 3 DipSw.3 - yd Keyboard s
_,/ ‘digit [o] o Uart 8251A° //
S LED Reset -
Bit 2 DipSw.2 s R
.//./ digit 0 FD CtIr8272A ’/,«'
s S
- “
Bit 1 DipSw. 1 e LR Ve g e
digit O J -
# . 8274’ s
= - -
. Ve /s e
Bit 0 DipSw.0 LED v Reset s
/ digit O / ENet Ctir Ve
4 9 S/ 82586’ s
Project File Designer Rev ] Date Page
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Burdock NMI

Burdock Reset.
Power-on Rese
Boot Reset

s

Interrupts

Parity Check

Input From Burdock

Output To Burdock

RS232C

Kbrd/Mouse input

From Slave 8258A

From 80186

uP One Master
8259A 0
PIC 1
Into & Lebido L Int 2
(master) 3
Int2 IntrAck IntA’ 4
: 5
6
80186 CAS0-2 7
NMI oy |e80186 intrsel
Int3 80186 intr req >
Rst

80186 operates in

* iRMX mode
* asslavetoextintrctir
* internal vectoring

Master PIC 8259A operates in

* non-buffered mode

* cascade mode

* special fully nested mode

* allinputs are edge triggered

Slave PIC 8259A operates in

* non-buffered mode

* cascade mode

* allinputs are edge triggered

IntrAck’ >

Expansion intrs

IntrAck’ S

"Four Slaves
8274  (slavd)
RS232C
DTE & DCE
8259A O Display Vert Event
PiC 1 ENet
Int 2 RDC Dma
(slave) 3 RDC Ctir
intA’ a FDC
5 |—-Mesaprocessor
6 PC Emulation
aso-2 " [*
80186
Timer 0
DMA O
DMA 1 (sidve)
Timer 1
Timer 2
8259A 0 XintrRegO
PIC 1 XIntrReq1
(siave)
Int 2 XIntrReg2
3 XintrReq3
IntA’ a XintrReqd
5 XintrReqS
(Exp) 6 XintrReq€
7 XintrReg?
CASOQ-2

Vector Types

* max 256 allowed (limited by 8 bits vector),
including predefined and reserved ones.

*0- 19 pre-detined for 80186.

* 20- 31 reserved by Intel.

IOP interrupt types should start at 32.

Advantage : Interrupt vectors for 80186 internal peripherals are programmable.

of
RMX mode

(The 80186 Interrupt Vector Register specifies the 5 m.s. bits.

the lower 3 sig. bits are determined by the priority level of the

internal device causing the interrupt in iRMX mode).

Disadvantages :

Take 55 c.c. to process aninterrupt (internal or external vectoring).
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Timers

80186 : TimerO: SpeakerCircuit (Clock-In = Internal 2 MHz ciock)

(internal timers. Timer1: FDC Terminal Count (Clock-In = 8272A FDC Dma Ack )
16 bits wide) Timer2: Reserved for Operating System ( Clock-In = Internal 2 MHz clock. no ext output)
8254 : TimerO: RS232C DTE baud rate (clockin = 4.0 MHz)
( 8 bits wide) Timer1: RS232C DCE baud rate (clockin = 4.0 MH2)
Timer2: Keyboard/Mouse baud rate (clock in = 4.0 MHz)
8274
8254 Timer Serial Controller
4 MHz Clk 15(: 2 gy [divide | Baud Rate
— et 1 5{Counter } by 16 >
sq wave Lby16 |
Baud Rate Time Const Error
18200 13 0.16 %
9600 26 0.16 %
7200 35 0.79 %
4800 52 0.16 %
3600 69 0.64 %
' 2400 104 0.16 %
2000 125 (0] %
1800 T 139 0.08 %
1200 208 0.16 %
600 417 0.08 %
300 833 0.04 %
150 1667 0.02 %
134.5 1859 0.01 %
110 2272 0.03 %
75 3333 0.01 %
50 5000 0 %
6
Time Constant = 4x10
(baud rate) - (16)
I- 4x10 6
% Error = abs = 11 x 100%
L(time const) - (baud rate) -+ (16)

XEROX Project File Designer Rev } Date ) Page
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PowerNormal

BootButton I0PReset!n’ (To arbitor, mode logic)
Burdock
Rstin’ RstOut
80186
IQPRstOut
[\I)C MasterRist” (To IOP, RDC, Dma on same board)
* S240
i (At 165-pin connector,
L——|> Resel:Sys for MPB, DCM. MEB. S/A boards)
ALS244
™S Reset-Exp’ (At 96-pin connector,
L ALS244 for Expansion Channel)
Fini Individual
Re ‘ _ Peripheral
9 Controllers .
& Mesa Proc
Reset
Lsa73 Signals
CLR
I
MP & CS HaltMP
Intertace
LS273
CLR
I
s » » otherFF’s
&regs
* PowerNormal becomes H btwn 50 - 250 ms after all
power supply outputs have exceeded 94% of nominal.
* Pressing the Boot Button willgenerate a L puiseof ~ 0.5s.
* Reset signal from Burdock must be at least 500 ns wide (80186 requirement).
* Software resets of peripheral controllers should be at least
20 us long (due to keyboard reset requirement).
* When floppy disk controlleris reset or during machine power up,
the Write Current is cut-off.
* When rigid disk controller is reset or during machine power up,
the Write Current is cut-off.
Project File Designer Rev | Date Page
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Initialization and Processor Reset

Processor initialization or startup is accomplished .
by driving the RES input pin LOW. RES forces the !
80186 to terminate all execution and local bus ac- |
tivity. No instruction or bus activity will occur as fong !
as RES is active. Atter RES becomes inactive and ani |
internal processing interval elapses, the 80186
begins execution with the instruction at physical lo- ‘
cation FFFFO(H). RES also sets some regnsters to

predefined values as shown in Table 5. . ;

Table 5. 80186 Initial Register State after RESET |

% Fetch (% inst at CS:IP = FrFF:-w

X Reloc Rey sheuld = 94¥FF f,r
e AMX Mode

* Puipheral Controi Bleck to start at
RFFeR H in z/fo space.,

Local Bus Controller and Reset

Upon receipt of a RESET pulse from the RES input,

the local bus controller will perform the following

actions:

o Drive DEN, RD, and WR HIGH for one clock cycle,
then float.

NOTE: RD is also provided with an internal pull-up
device to prevent the processor from inadvertently |
entering Queue Status mode during reset. i

¢ Drive 50-82 1o the passive state (all HIGH) and
then fioat.

Drive L LOCK HIGH and then ﬂoat

Tristate ADO-15, A16-19, BHE, DT/R.

Drive ALE LOW (ALE is never floated).

Drive HLDA LOW. (Aote 2)

Nete2 : If HUD=H efter FEseT = =H,
HLDA will 9 H Zce. lder,

Chip Select/Ready Logic and Reset

Upon reset, the Chip-Select/Ready Logic will per-
form the following actions: - :

o All chip-select outputs will be driven HIGH.

* Upon leaving RESET, the UCS line will be pro-

* grammed to provide chip selects to a 1K block with
the accompanying HEADY control bits set :t 011 to

ailow the maxlmum number of intemal wait statos
in conjunction with external Ready consideration
(i.e., UMCS resets to FFFBH). :
-No other chip select or READY controi registers - |
have any predefined values atter RESET. They will
_ not become active until the CPU accesses their
" control registers. Both the PACS and MPCS regis- -~
ters must be accessed before the PCS lines will
bocomo active. .

Status Word FOO2(H)

Instruction Pointer . 0000(H) .

Code Segment FFFE(H) : 4

Data Segment 0000(H) DMA Channels and Reset

Extra Segment ggoog(:)

BlACK S - o & Upon RESET, the DMA channeis will perform the
UMCS FFFB(H) following actions:

® The Start/Stop bit for each channel will be reset to
STOR.
* Any transfer in progress is aborted.

lnterfupt Controller and Reset -

-

Upon RESET, the mterrupt controller will perform the
foliowing actlons

All SFNM bits reset to 0, implying Fully Nested
Mode.

All PR bits in the various control registers set 1o 1.
This places all sources at lowest priority (level
111).

All LTM bits reset to 0, resulting in edge-sense
mode.

All Interrupt Service bits reset to 0.

All Interrupt Request bits reset to 0.

All MSK (interrupt Mask) bits set to 1 (mask).

Ali C (Cascade) bits reset to 0 (non-cascade).

All PRM (Priority Mask) bits set to 1, implying no
levels masked.

Initialized to non-iRMX 86 mode.

Timers and Reset

Upon RESET, the Timers will pcrform the following

actions:

* All EN (Enable) bits are reset preventing timer
counting.

® Ali SEL (Select) bits are reset to zero. This selects
MAX COUNT register A, resulting in the Timer Out
pins going HIGH upon RESET. .



OFFSET

Relocation Register FEH
DAM
DMA Descriptors Channel 1
DOH
CAH
DMA Descriptors Channel 0
COH
N ABH
Chip-Select Control Registers

AOH
66H

Timer 2 Control Registers
60H
SEH

Timer 1 Control Registers
58H
= 56H

Timer 0 Controf Registers
S50H
3EH

Interrupt Controlier Registers

20H

Figure A-1. 80186 Integrated Peripheral Control Block

15 14 13 12 11 10 9

8 7 6 §

4

3

[OFFSET: FEM| ET |RMX; X |MiO]

Relocation Address Bits R19-R8

ET = ESCTrap
M/IO = Register block iocated in Memory / /O Space (1/0)
RMX = Master Interrupt Controlier mode / IRMX compatible
Interrupt Controlier mode (0/1)

| No ESC Trap (1/0)

Figure A-2, 80186 Relocation Register Layout

OFFSET:
AOH | UPPER MEMORY SIZE ©)
A2H | LOWER MEMORY SIZE ®
AtH | PERIPHERAL CHIP SELECT BASE ADDRESS | @
ASH | MID-RANGE MEMORY BASE ADDRESS ®
E[™m
ABH | MID-RANGE MEMORY SiZE I J s l ®

1. Upper memory ready bits

2. Lower memory ready bits

3. PCS0-PCS3 ready bits

4. Mid-range memory ready bits

5. PCS4.PCS

6 ready bits

©®

6. MS: 1 = Peripherals active in memory space
0 = Peripherals active in I/O space
EX:1 = 7 PCS iines
0 = PCS5 = A1, PCS6 = A2

Not all bits of

every field are used

Figure 72. 80186 Chip Select Control Registers




Definition of Power Normal :

Power
Supply
Outputs | | " Outputs Voltage
| i Nominal Regulation
Voitages (at PS)
sasof | __ _ 84% Sk
nominal | I +«+51v -1%
| | + 120v 23% ]
I | -12.0v 23%
] |
| | -52v 23% ™
T T !
L e 4
initial tl rn-on :
time = QO ms
| |
| |
| !
Power A\ | I
Normal
signal ] |
|
|
|
|
i t
-
50-250 ms
From the power supply spec :
A PowerNormal shali be provided to indicate that ALL outputs are
"UP AND USABLE" aftertheturn-on period, and also to indicate imminent
loss of output during turn-oft or AC input power failure.
1. During AC input turn-on, PowerNormal shall become logically H between
50 and 250 ms after all outputs have exceeded 84% of nominal.
2. During AC input turn-off or loss of AC input power, PowerNormal shall
go logically L before any output decreases to 94% of nominal.
3. During momentary loss of input power for any duration, or for repeated
AC input ON-OFF cycles, PowerNormal sha!l go L before any outputs
decreases to 94% of nominal, and if PowerNormal goes L, it shall not go
H until 50 to 250 ms after all outputs are above 94% of nominal,
XEROX Project File Designer Rev | Date Page
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IOP 80186 Ready Logic :

—
85

e

—— e e — -’ +5v +5v
I—Opt 2 o B
l — 80 1

. __- _l 2K 2 2K Mux

— - —— — 1 |/oRdy
:—Opt 3 — A A

- To 10P 80186.

L B ] Q IOPARY__ > 'Ethernet Ctir.

—— = —— MemRdy 8 & DmaCtir.

Sel tPD = 6. 10
Latched S.2’
(H for mem. L fori/0)
= To PCE80186
- 'n'
A §
Daybreak A Daisy
) s . . .
s \
/ l" 5
7
\
\ / /
Rdy Rdy Rdy Rdy
AChip0O A Chip 1 A Chip 2 A Chip 3

Note :

* IOPis a NORMALLY-READY system.
* Only the ARdy of 80186 is used. SRdy is not used.
* ARdyis separated into MemRdy and 1/ORdy inorderto reduce loadings & faster rise time.
* 1/0Rdy is connected to Expansion Slots only.
AChip internal registers, Daybreak Mono Display. Daybreak Color Display, and Mesa Processor|/0
are also located in IOP 80186 |/0 space. But because they require no wait state, they don't need
topull 1/ORdy low. So {/ORdy is NOT provided to them.

* Aliexpansion devices must bein 1/0 space. So MemRdy in not provided to Expansion Slots.

XEROX Project File Designer Rev | Date Page
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D q 10 MH2 +
CK " 10 MHz- (To 8x305)
20 MHz 20 MHz (To ENet Ctir)
Lsc $240
Tester
+5v
Expect Terminations
16 MH2z 16MH2Clk-bp " on backplane or
oscC $240 farther board.
Tester
80186
[>——— Clkin  CikOu > EMPzClk-op (To MPB, DCM,
ALS244 S244 MEB, S/A Boards)
tPD=3.10 tPD=6.9
[> SMHzClicexp (To Expansion
S244 ' Channei)
[> 8MHzClk (local use on
“g244 10P board)
80186 CikOut :
. 8MH2CIK’
] [>o (local use on
'°"‘ = 200uA $240 IOP board)
OL = 2500 uA tPD=5.7
Xt
+5V s7k PCE +5V
Terminations : MEE DCM MPB  IOP
e
B YHz
J 3
+5V %
A4
1BIMHl
e
+5V OPT OPT OP OPT . |5V
8 MHz ~ . %
J é
\4
XEROX Project . . ) File Designer Rev | Date . Page
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IOP Burdock Port :

IOP ‘ Debuggee 8255 , I Debugger 8255
Data Bus A (0-7) ‘ . I i
l : 8255A-5
Master '
8259A \ of
st D0-D7 ] D0O-D7 ] r
I \ |e2s5A5
80186 Receive '
' IR1 Input interrupt PCO Port B jegeee—— opto- Port A
Intr intr isolators |
IntrA’ IntrA’
IR2}—< Output Interrupt PC3 Port A Send . r} . N
I » l/ l\( >
line drivers
offo
Reset 8255 RST
(Reset Cti Reg
@ OCOH, bit 4)
oWt
- [] NMI trom Debugger’
NMI dl PC4a
O g c
Resetin’ oMo
l 7 Reset from Debugger’ PC5
OR f— ~
/ DCM
/ MPB Physical Connection:
Dove
IOP .
Board Dandelion
Burdock Burdock
box box
cable ﬂ 1oF
1/
s

this box of hardware will be absorbed
inthe History Bufter Board.

XEROX Project File Designer Rev | Date Page
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Keyboard/Mouse Controller

Support low-profile keyboard
8251A UART based controller

Serial & differential transmission from issfewesse kecyboard
processor at 9600 bps |

A Reset signal to allow IOP to reset keyboard processor

Keyboard processor itself handles the mouse



Keyboard/Mouse Interface :

KbLoopBackData (For diagnostic only)
D KbrdData-
@ KbrdData «
+
+ DataFromKbrd RxD TxD
KblLoopBack RTS'
(From Reset Cti Reg
@ OCOH, bit 13) . 8251A
EnKbRcvr’
TxC’
(8254 Timer 2)
RxC’
@ ResetKBrd’ g ResetKb’ (From Reset Ctl Reg éxR d IntrReq (To master
") @ OCOH, bit 5) y 8259, IR4)
Data Bus A
’ DO-7 >
+5v To Keyboard \A
4 Fuse
D, LI I-—gL

@ Logic Ground

Notes :

* Transmission rate: 9600 baud

* 1start bit. 8 data bits. 1 stop bit.
=~ 1characterperms.
* kbtakes ~ 10- 12 ms per scan, then take
~ 5mstosend 1-3 bytes of
kb/mouse code to IOP.

* The receiver on the IOP is enabled by activating
the RTS control signal of the 8274.
Software must activate this signal in order to
receive transmission from keyboard.

The local driver should be disabled for
normal operation.

* Transmission Picture :

* When ResetKBrd' is active (ie, keyboard under
reset). the driver at the keyboard end is disabled.
So, if want to have local loopback for diagnostics
without disconnecting the keyboard cable,
MUST have the keyboard until reset.

Then software can activate KbLoopBack signaito
enable the local driver. and send TxD back to RxD.

* Only the receive channel (RxRdy) will generate
interrupt upon receiving a character.
When running diagnostic, should POLL TxRdy = H for
transmission. TxRdy is not connected to intr ctir.

* 6 wires connector,

AMP DMP-R1A9S1A-xxx with right angle header.

Connector:

10-12 KbrdData+ 1

.I\L o >l.l,< >,J !’ Kb:dD:t:- 2

Gnd 3

NN EEN Gad 2

/t\ ResetKBrd' 5

1 byte unused 6
XER OX Project File Designer Rev | Date Page
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Internal 2 MHz Clk 3| Clock

EnTimerO

Speaker Interface :

T:en(: :rag e3> To0 Input Port,
bit 7

SpkerTimer’

(From Control Reg, ‘
170 address O8OH, OR

bit 14)

1.

Gate

Fused +5v

Driver

SpkerData’ | 2

(From Control Reg,
170 address O80H,
bit 18)

* Two ways to generate sound from speaker :

Using the 80186 integrated Timer O

Set ControlReg, bit14 = H, . (EnTimerO)
Control Reg, bit 15 = H, (SpkerData)

Exampie :

Set up Timer O for dual max count mode & set the ALT control bit.
Then the timer output will be L if Max Count Reg B is being used
for current count, H if Max Count Reg A is being used.

This method does not tie up the processor.

Use software to write tothe speaker directly and use

software loop to generate the waveform. This wili tie
up the processor.

Set Control Reg, bit 14 = L todisable the timer,
then toggle Control Reg. bit 15, as desired.

Theory of Operation :

Send a stream of electrical pulses to crive the speaker’s diaphragm in and out, producing
the pulses of air movement that make up sound.

Volumn is related to voltage level {no adjustment for Daisy).
Frequency or pitchis related to shape of wavetorm.

Voice freq band : 200 - 3200 Hz

Low
Pass
Filter

21/4inch
8 ohm

XEROX
SDD

Project
Daisy

File

Speaker Interface DIOPA47 .silx

Designer
Tsang

Rev

Date

6/12/84

Page
47




Mesa Processor & Control Store Inte rface‘

Mode! Only :

(to illustrate how the u Control Store
signals are used) ~CSWER
CSDat t{o
For more info, read the doc ~CSButferEn _Y
written by D.Davies. Stored at
(4)
Tundre
. CSDatain |~ N
Daisy file drawer gs| nia | pata J
e CSLoad/Shift’ (12) (48)
Sirius-10P Interface CSShiNtCIK
¥ HaltMesaP’
RstMesaP'
IOPintrMesaP Mesa Chip MesaPintriOP 5

Note : Shift Reg shifts on L-to-H transition of clock.

8-bit Register

p LS273 y
DataB.15 DO Qo CSWrEn _____ o
DataB.14 D1 Q1 CSload/Shift 3
From IOP AL b2 a———dfpia—>
DataB_1 b2 i CSShiftCik = o Mesa Processor
' DataB. >
DataB.O gg gg" HaltMesaP’ 3
DataB.O D7 Q7 I0PintrMesaP
CK_CL'
11 1
(OUT OBOH, AX) WrCSReg’
RstMesaP’ ~
( =L after reset) MasterRst (Bit 6 of Reset Ctl Reg)
4
PUe 2 s’
D~ ofS MesalntriQF (To Slave 82594, IRS)
From MP  ~_____ MesaPintrlOP 3| LS74
c Q,.§
R’ #dn22a
7
ClrMesaintr’
(IN BOH)
From MP CSDataOut (To Bit 13 of Input Port)
Project File Designer Rev | Date Page
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Expansion Channel

Buffered Address Bus (16 bits only)
Buffered Data Bus (16 bits)

16 KBytes (or 8 Kwords) of IOP 80186 I/O addresses are allocated
for Option slots (04000H - 07FFFH)

Interrupts are available (7 or 8, TBD)
One 80186 integrated DMA channel (TBD)
3 slots in Daisy, 1 in Daybreak

PCE Emulation slot is a special slot



Expansion 1/0 Channel :

Signal Name Direction Description e ‘S”,z;"a
A.15- A.00 From I1OP Latch address bus. (Not 20 bits because only i/0 space). 2 LS loads
- g Bi-dir Bi-directional 16-bit data bus. 2LS loads
i/ORd* From IOP Read signal. 2LS loads
1/0WrL’ From IOP Write signal for Data.07 - .00 (low byte) 2 LS loads
1/OWrH’ From I10P Write signal for Data.15-.08 (high byte) 2 LS loads
ALE From 10P Address Latch Enable 2LS loads
DEn’ From IOP Data Enable. Used toenable Data Bus transceiver. 2 LS loads
1/0ORdy To IOP Device Ready input signai to 80186. See Note 1 input
Reset’ From 10P Reset signal. Low-level active. From 80186. 2 LS ioads
8 MHz Cik From IOP Clock signal. 8 MHz, from 80186. 2 LS loads
IntrReq O-7 To 1OP "‘Et:;:_’m;;e;gg.ﬂ inputs to 8259 Slave. See Note 2 input
Expomaneq’ | Totoe | CaSedsestinoutic 0186 intesrates SeoNote3 | inpur
ExpChanSer’ From 10P e At tahdedr(aersr;swartlao(:;taesdlf/o?gf:;:tslg:\ssmts. (4000H - 7FFFH) 2LS loads

Notes : 1. Suggested implementation for l/ORc(y

* Three Expansion Slots for Daisy. DeviceNotRead
One for Daybreak. DeviceSeled 1/ORdy

* Alloutput signais are designed to drive 6 LS loads.
two per Expansion Slots.

* Allexpansion devices lieinthe 801861/0 spéce. 2
16 KBytes of | /0O addresses are allocated for '

expansion devices. From 4000H - 7FFFH.

>

Interrupt Request inputs are edge-triggered

I

3. Suggested implementation for

ExpDmaReq’ is level triggered &

sampled by 80186.

DeviceDmaRe

ExpDmaReq’

oy

Pullup @ ExpDmaReq’
XEROX Project File Designer Rev | Date . Page
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7 Last Byte 0
-
FFFFF h
FFFFEh | A23 ISCP A16
FFFFDh{ A15 ISCP AO08 scp
FFFFCh | AO7 ISCP A00 SYSTEM
i CONFIG
FFFFA POINTER
FFFFQ h ETH)
EFEFRh (WINCH)
FFFF7h
FFFF6h | SYSBUS = 0
FFFF5h -
FFFF4h | Disp
FFFF3h | EB  JMP Reset186Plus (Short)
FFFF2h | FF
FFFF1h AO
——> Reset186: FFFFOh | BA MOV DX UMCSreg .

FFFEFh | FC
FFFEEh | 00
FFFEDh | 00
FFFECh | 00
FFFEBh | EA JMP InitDaisy (FarPtr)
FFFEAh | EF OUT DX  AX
FFFEQh | FC
FFFE8 h 3C

Reset186Plus: FFFE7h | B8 MOV AX UMCSval

TopAvailRom: FFFE6 h

Note: This is the way the uppermost bytes of EPromis set upin
orcer to support ENet & RDC before Memory with mapping
is available.
XEROX | 7ro/ee! Memory Allocation Starting |7 _ Fakignor flov ) Pate Pags
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8o/8 L Bugs List (as of 6/11)34)

SUMMARY OF 80186 ERRATA DESCRIPTIONS FROM INTEL

The following errata descriptions have been received from Intel and are
repeated here for reference. Future developments will be reported over
the Laurel mail system. There is currently a B-1 stepping, and a B-2
stepping. There are now 8 problems identified so far. They are described
below. Note that the only problem fixed by going from B-1 to B-2 is ‘
problem number 5. :

#1.DMA REGISTERS (problem in mask B-1 and B-2)
Any read of the upper 4 bits of the 20-bit pointer registers in

the integrated DMA controlier will yield all 0's. The DMA
controller will continue to operate correctly if these registers

\
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are read. This does not prevent the DMA controlier from
responding properiy to all 20 bits of the DMA memory location when
a2 DMA cycle is run. The upper 4-bits must still be programmed
with their correct vaiue.

SOLUTION:

it the content of these upper 4 bits is required. it can be
determined by reading the DMA count register to determine the
number of DMA transfers which have occurred and adding this to the
value with which the register was programmed.

#2.QUEUE STATUS (problem in mask B-1 and B-2)

When executing any instcuction that causes & non-sequential
instruction fetch (JMP, Conditional JMP with true condition, Call,
IRET, etc.), the processor may not indicate "empty the queue”
status on the 80186 queue status lines. This only sffects
operation with the 8087, or any device which attempts to track
80186 execution using these signals. The queue status lines are
not normally driven by the 80186. The part must be strapped into
the queue status mode for these signals to be available outside
the 80186.

SOLUTION:

There is no immediate solution except not to use the IRET
instruction when using the 80186 with the 8087.

#3.IMPROPER INTERRUPT VECTORING (problem in mask B-1 and B-2)

When both the INTO and the TEST/ line go high simultaneously, the
80186 will fetch the interrupt vector from the wrong location in
the _interrupt vector table. The TEST/ signal is used with the-
8087 to aliow concurrent execution between the two processors.

SOLUTION:

4.

The TEST/ line should always be tied iow. This will allow the
part to operate correctly, while not locking up -the processor when
the wait instruction is executed. This aiso only affects

operation with the 8087.

NON-CONTIGUOUS INTA CYCLES (problem in mask B-1 and B-2)

- When using DMA and the interna! interrupt controller (cascaded.

5.

nested, fully nested. or RMX86 modes), it is possibie to get a DMA
cycle between the two INTA cycles.

SOLUTION:

i it is recognized that an interrupt is coming in. external logic
should be used to block the DMA request lines until after the
first INTA cycle has been completed. This will allow the second
INTA cycle to be run before the DMA request is recognized. The
user should be positive that interrupts are ensgbled (STI
instruction). otherwise the DMA may never be serviced.

STRING MOVE INSTRUCTION (problem in Mask B-1 only)

The problem relates to the interaction of a bus HOLD with the
execution of the STRING MOVE instruction. When a HOLD is received
by the 80186. it will release the bus to the requesting device.

When the HOLD request is released. the 80186 should resume
executing instructions. A HOLD request could come from either the
external bus (using the HOLD input to the processor). or trom the
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internal DMA controller when a DMA transfer is pending.

IF THE 80186 FETCHED ONE OF THE STRING MOVE
INSTRUCTIONS, SUCH AS MOVS, INS. AND OUTS. BEFORE
RELEASING THE BUS, IT WILL NOT PROPERLY BEGIN THE
STRING MOVE INSTRUCTION AFTER REGAINING

CONTROL OF THE BUS.

The bug has only been.observed with the string move instructions.
The string move instruction does not need to be preceeded by a
repeat prefix in order to fail. Th&t is, both single iteration

and multiple iteration string instructions fail.

The following conditions must occur for the string move
instruction to fail:

1. The string move instruction must not have begun execution at
the time the bus is relinquished. If the string move
instruction had begun execution, the instruction will properly
resume after bus control is regained.

2. The last bus operation .performed before the HOLD is

acknowledged must have been either a memory or 1I/0 read cycle.

NOT a memory or I/0 write OR an instruction fetch. Thus. the
string move instruction must be located in the prefetch queue

at the time of the bus HOLD. because otherwise an instruction
tetch would be required betore the instruction could begin
execution.

This problem is most likely to impact 80186 users who:

1. Have no control over the code sequences ececuted by the
processor. i.e., those using a high-level language which
generates the specific code sequence to be executed. -

2 Build user reprogrammable systems, for example personal
computers. Since these customers have littie control over the

programs - ther—users—wit—everntuatty—attempr—to—Tom —they

cannot prevent execution of the specific sequence which will
aliow the problem t0 occur.

PROBLEM CHARACTERIZATION

The string move instruction is performed by reading a vsiuve from a
memory location (pointed 1o by the Si register) and writing the
value to another memory location (pointed to by the DI register).
After each iteration of the string move. both the S! and DI
registers will be adjusted to point to the next element of the
source or destination strings. respectively. so the next iteration

of the instruction moves the next sequential byte or word.

The 80186 error is characterized by the string move instruction
executing all the required reads. but not properly executing the
required writes; thus the destination string is not the same as the
source string. It the instruction is not executed properly by the
80186, the DI register will not be adjusted atter every iteration

of the move. since the memory write has not been performed. Thus,
the SI register (which points to the source string) will be

properly adjusted but the DI register (which points to the

destination string) will not be properly adjusted by the number of
bytes or words moved.

For the OUTS instruction. the destination for the data is the port
addressed by DX. This register is not incremented by the
instruction. There is. therefore. no way to determine from the
register contents whether the correct number of 1I/0 writes have
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occurred.

1.

2

POTENTIAL WORKAROQUNDS: There are 5 possibilities

DO NOT USE THE HOLD INPUT OR INTEGRTED DMA CONTROLLER

Since the problem will occur only upon returning from a

bus HOLD, if a2 bus HOLD never occurs, the probiem will not be
observed. You can perform a pseudo-hold using external logic
to prevent the processor's driving the bus, while forcing the
processor to wait by manipulating its ready lines (of course

this will not work with the integrated DMA unit).

DO NOT USE THE STRING MOVE INSTRUCTIONS

Since the bus HOLD probiem only interferes with the resumption
of the string move instructions, if they are not used, the
problem will not be observed. This may be difficult to do,
however, since string move instructions are generated by some
compilers, including the PL/M 86 compiler.

EXAMINE THE DI REGISTER AFTER A STRING MOVE AND CHK IT

Since the DI register will not have been adjusted the proper
amount if the string move instruction has not correctly
resumed, its value can be compared with the proper value after
instruction execution to insure the instruction has executed
properly. This may aiso be difficult to do with code

generated by compilers. In addition. this may not be used to
determine the correct execution of the OUTS instruction, since
this instruction never manipulates the register.in tne first

place. fa ng

4. COMPARE THE DEST. STRING WITH THE SOURCE STRING

Comoaring the destination string with the source string is a
sure way to insure that they are equivaient, and that the

s

Strimg—move Tstrottion—has —executed—propery:
AVOID INSTRUCTION SEQUENCES ALLOWING PROBLEM TO OCCUR

The last bus cycle performed prior 1o the string instruction
beginning execution MUST be & read cycle to prevent proper
execution of the string instruction. If a write cycle is
inserted immediately before the string in struction, or if an
instruction fetch cycle is forced immediately before the
instruction, it will execute properly. The example beiow
shows how this may be done. Note that by jumping to the
string move instruction. the queue is flushed, forcing
instruction prefetch cycles between execution of the memory -
read and the string move instruction.

BAD SEQUENCE GOOD SEQUENCE
pop AX; executes a memory read pop AX
rep movs; may fail # HOLD occurs jmp A

A: rep movs

#6.1DIV PROBLEM (problem in mask B-1 and mask B-2)

“IDIV" instructions give incorrect results under certain

conditions as foliows: If the divisor is 8 memory reference and

the value in memory is a negative number (i.e. MSB=1), the result
in AX (AL) is the 2's compiement of the expected result.
Remainder (DX or AH) is correct.
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Note: - i the divisor is a register reference. there is no

failure.
EXAMPLE: MOV WORD PTR 55. OFFFEH ;STORE 2
MOV  AX, 40H . .
MOV DX, 0 ;DOING 32 BIT/16 BIT
DIV WORD PTR 85 ;SIGN-EXTEND AX THRU
;THROUGH DX
SOLUTION:

A: In assembly language:

MOV  BX. WORD PTR 85
DIV BX .

i.e., Move memory reference to & register and dthen use IDIV.
B: In high level language:

IF divisor < 0
‘THEN Resuit = -(Numerator/(-Divisor))
ELSE Result=  Numerator/Divisor

#7. LOCK PREFIX TIMING (problem on mask B-1 and mask B-2)

The LOCK/ signal does not remain active until the end of the iast

data cycle of a iocked transfer. This may cause problems in

some systems if. for example. the processor requests memory access

from & dual ported RAM array and is denied immediate access

(pecause of a DRAM refresh cycle, tor instance). .  When the

processor finally is able to gain access to the RAM array, it. may . .
have aiready dropped its LOCK/ signal. thus aliowing the dual

port controller to give the other port access to the RAM arny

instead.

SOLUTION:

A circuit to hold LOCK/ “active until 2 RDY has been received by
the 80186 should be used.

This circuit is shown in Fig. 15 of Application Note (AP-186).
Order Number 210973-001.

*8 TIMER CONTROLLER REGISTER Found Jan. 1884
PROBLEM:.
When writing a8 value into one of the control registers associated with
timer n. it is possible to overwrite a register value associated with timer
n+1. For example. writing into a register of timer 0 may aiter a
register of timer 1. Writing into any register of timer 2 does NOT
afttect a register of timer O or 1.
The problem can occur only when the following two conditions exist:

1. The write instruction. i.e.. MOV or OUT. to a register of timer n
is followed by either an instruction fetch or a DMA cycle.

and....

2. The lower byte of the address for either the instruction fetch
or the DMA cycle equals the offset of one of the registers in
timer N+ 1.

SOLUTIONS:



Any one of the five solutions outiined below will preveht the problem
from occurring in your system.

1. Use only a single timer or use only timers 0 and 2.

2. Disable the DMA (e.g. set the DHLT bit or clear the stop/start bit)
when writing to timer registers and use LOCK PREFIX on the
write instruction to the timer register.

3. Write into registers in a sequential order since writing to timer
n does not affect timer n-1 or other registers of timer n. For
example, if your system is using all three timers, then write into
the timer registers for O, followed by the registers of timer 1,
tollowed by the registers of timer 2.

4. .Decode any write into any of the timer registers, and assert
HOLD until the completion of the write.

8. Turn off DMA during all writes to the timer registers and locate
the code in XXXOX ... XXX3X ... XXX7X ... XXXFX addresses.

80186 BUG &8 BHE/ DURING DMA
PROBL'EM: When Read to either DMA control register is followed
by DMA byte transfer from an odd to even or an
even 10 odd Address, BHE/ may not Qo active on the
odd byte Read or Write. = B .
SOLUTION: Use a locked Read when reading the contro! regisiers.
186 STEPPING ‘ BUGS PRESENT
B-1 1 through 9 |
B-z ]’ 2’ 3) 45 6, 7, 8, 9

(String Mov fixed)

B-3 . 1,2,3,4,7,8,9
(I0IV fixed)

C none!




NOTE ON THE CB80186-3 (B2-STEP) RELAXED SPEC

The CB80186-3 8 MHZ device has the following relaxed specifications:

vee
TEMP .
DC PARA.

SV tolerance 5% (not 10%)
0 DEG. C TO 50 DEG. C (nct 70 DEG. C)

VCLI (ciock input low voltage) MAX=0.3 (not 0.6)

' AC PARAMETERS: .

Py e

FoEDX
TCLAV
TCHCTV
TCLHAV

- TAVAL
TCHSV
TCLSH
TCVDEX
TCLCSV
TCHCS*

mirT—20-Ts——trot—torns)
max. 58 ns (not 44ns)

max. 73 ns (not 55ns)

max. 67 ns (not 50ns)

min. TCLCH-4ONS (not TCLCH-25ns)
max. 65 ns . (mot _55ns)
max. 65 ns (not 55ns)

max. 70 ns DEN/ inactivé delay, non-write cyc. (new)
min. 12 ns (not Ons)

max. 47 ns (not 35ns)
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Floppy disk subsystem

Provides support of one or two floppy disk drives

Controller implemented using integrated floppy disk
controller and PLL

Floppy drive support

One or two half-height, double sided , single/double density drives
Controls Shugart SA455/465 compatible drives

48 tpi drives (IBM PC compatible) and 96 tpi drives supported
Nominal unformatted capacity: 320 KBytes (48 tpi)

250 Kbit data transfer rate =~

DMA using 80186 DMA channel

IBM PC/ Industry standard 53 inch floppy diskette format



System Interface:

Control

9229

Data

Data
Sep.

To/From Floppy Drives

IntrAck’
8259 80186
INTA’
INT INTO INTOA >
8259 Master
INTA’
IRS
AD.00-15
Slave
>4 IRS
. CASQ-2 DRQO
CASO-2 Timer1
Out
8272 DRQ
INT JIC
FDC ¢
ALS2pS
b Data BusA Xcer
DO-D7 | / y
A
Note : 80186 DMA channel does not provide for a terminal
count output to signal the end of the last DMA cycle . To stop
s the FDC from requesting further DMA cycles . timer 1 inthe

27 80186 will be used to count DMA cycles and provide the
':/ terminal count puise . Timer 1 must be initialized prior to
' starting the DMA or FDC .

L



Floppy Diskette Summary

Diskette Size

5% inches

54 inches

Sides

2

2

Tracks / Side

40

80

Tracks/ Diskette

80

Sectors / Track

9

9

Bytes/Sector

512

512

Bytes/Track

4608

4608

Bytes/Side

184.32K

368.64K

Bytes/ Diskette

368.64K

737.28K

Rotational Speed

300 RPM

300 RPM

Transfer Rate

250K bits/sec -

250K bits/sec

Recording Method

MFM

MFM




Generalized FDC Command Sequence

Specify Command

Sense Drive Status

-

<

[

FDN
Busy or FDD

seeking
17

Command
FDC

Return

. Note: No execution phase
or result phase .

Data Transfer
Command

Command
FDC

Y

Read FDC
Results

Return {

Note: No execution phase .

Command
FDC

A\

Return

Note: FDC automatically
enters execution phase
upon completion of
command phase .



Generalized Floppy 1/0 Sequence

For data transfer
commands only .

" Motors require 500 mS
to come up to speed .

Issue the required
command parameters .

Upon receiving the last
parameter the FDC will
automatically start to
execute the specified
command .

Upon receiving the
terminal count pulse
from the DMA the FDC
will automatically go
into the result phase
and issue an interrupt
when the status is
available .

Initialize DMA Channel
if required

'

Initialize Motor controls
if required

Command
FDC

\J

Read FDC
Results

y

Return




51 Floppy Diskette Format -

Physical
Index

_-f/.— e

7L

L4

e Repeat for each Sector =3

<€—|D field =—=——3{<@—— Data Field =3

| Gap 4A | Sync| AM | Gap 1] Sync| AM|ID | CRC| Gap 2| Sync| AM | Data | CRC| Gap 3| Gap 4B |

AAAA%AAAAAA%A

Postamble *2

Preamble
80 bytes 4E
_*
Sync 1 . Gap 3-*1
12 bytes 00
Index Address Mark E;:ZaZ&B Data AM
3 bytes C2 & 1 byte FC Bytes
Gap 1- 50 bytes 4E Data 512 Bytes
Sync Data Address Mark
12 bytes 00 3 bytes A1 & 1 byte FB
Sync
| Add Mark ‘ e
ndex ress Mar 13 bytes 00

3 bytes A1 & 1 byte FE

Gap 2 - 22 bytes 4E

ID Field
4 Bytes
Cylinder| Side | Sector | Sector ID Field CRC
Num |Num| Num | Size —— 2Bytes
o8 TP = 00-39 01-09 02 *1 suggested gap size = 54 bytes
6 TPl = 00-79 (for 512 byte sectors) *2 suggested gap size = 452 bytes

00 = Side 0
01 = Side 1



RS-232C Subsystem

Provides support pf two RS-232C Channels

Baud Rates up tq 9600 Baud in asynchronous or synchronous modes
Byte Synchronous protocols - IBM Bisync

Bit Synchronous protocols - SDLC/HDLC

Parity and CRC generation and checking

Controller generated Interrupt Vecto:v's:. |

1 Port configured as a bCE port

1 Port cor;figurec.i as a DTE port

2 byte buffer in controller

Ogus 4/6/84



System Interface:

lntrAck”
8259 80186 &
INTA® m
INT INTO INTOA
8274 D]
INTA®
INT IR3
AD.00-15 >
-1 P
CASO-2 iogic —
Q ) CASQO:-2
Channel A A '6—]
Channe! B B m
DO-D7
8254 ’ &
ClkOut ALS2p5S
-} Data Bus A Xcer
/

1. When an internal interrupt condition occurs (andif it is accepted). 4. Then. upon receiving the first INTA pulse. the 8258 will generate
8274 will cause an interrupt request to the Master interrupt the Cascade signals. CASO-2. which is then decoded.
Lentrolier5268. 5. If the CASO-2 are decoded for 8274. the 8274 will then deliver

2. Upon receiving the interrupt request from 8274, and if it meets the interrupt vector on the Data-Bus-A during the second
the conditions at that time. 8259 will generate an interrupt to INTA cycie.
the 80186 uP. N

3. The uP will respond with two contiguous Interrupt ack cycles
when it can service the interrupt.

DTE to DCE Connection for External Loopback : * [tinternal clock is used.
loopback w/i asingie RS232C channel can be
5 performed by connecting :
DTE end DCE end TxD to RxD (2to3)
RTS to CTS (4to5)
DTR to DSR (20to06)
=, GAD E :
D, = 2D
,—3—-\ - RBRxD @
/—\._/—\4 BIS :4
=N CIS
- -
E———>s8 &
& — D
:8 DCD DB
a5 < - D
Gz el 37
fr—— DIR -
Qo> 290
@2 S Al 22




70 {>0 L. D
RxD u=1::} Bl —C3D
Daisy I RIS
RTS’ = e
RS232C . L
DTE 8274 CcTS' u::::j CTs (:__s_:)
Port ChA pep o,_:-'} 200 D
DTR’ {>u RI8 Q0
. Clock ] IxCIK from DCE v
TxC' Mpx O s
F--- | RxClk ¢rom DCE -
’RxC’ \J-.\‘] " 27 D>
sel Internal Clock (8254 Timer 0)
SelChAIntClK From Control Reg @ 80H. bit 9
(L = extclk, H = int ¢clk )
DSR- -] DSR
. U"\_] @
To Inout Port @ 80H. bit 10
% 3 -~
L active ¢ 0:;..‘} Rl TR
: S :
LS74

Ringlndicator:

To input Port @ 80H, bit 9
L active Logic Ground -

_Cnassis.ﬁmmA_@

' L CuRlL ;
Q (o (by doing a IN AOH }

TxD (>U* Bl @
RxD u=.’.:} LxR. O
cIs
: RTS’ o
Daisy ) {>’~f
274 , | RIS
RS232C 8 cTs 0] I
DCE < ChB DCD 3 S [>U* DCD ( E >
r
Port oTR [>o L3 -
TxC' ___I\mm.fm:.L_ (8254 Timer 1)
IxCIK
RxC' [—:>> (15 )
From Control Reg @ 80H. bit 8 Balls S
oo ans o< —18 @
To Input Port @ 8OH, bit 8 :
. 3 i *
L active _Loaiz Groungd @
—ChassisGround
O
Features :

Two independent full dupiex channels
Asynchronous. Byte Synchronous. & Bit Synchronous Operations
Asyn transmission baud rate : up to 9600 Baud
Synchtransmission rate: upto 9600 Baud
interrupt driven operation. vector mode
Internai interrupt Priority : RxA.RxB.TxA. TxB.ExTA.ExTB

or RxA.TxA.RxB. TxB.ExTA.ExTB



Timer

8254 : TimerC: RS232C DTE bauc rate (clock in = 4.0 MHz )
( 8 bits wide) Timer1: RS232C DCE bauc rate (clock in = 4.0 MHz)
Timer2: Keyboard/Mouse bauc rate (clockin = 4.0 MHz)
8274
8254 Timer Sezial Controller
A MH2 Clic | —I—L‘r—L \J_dm;e—-l Baud Rate >
sq wave Loyie |
Baud Rate Time Const ° Error
9600 26 0.16 %
7200 35 0.79 %
4800 52 0.16 %
3600 69 0.64 %
2400 104 0.16 %
2000 125 (o] %
1800 139 0.08 %
1200 208 0.16 %
600 417 0.08 %
300 833 0.04 %
150 1667 0.02 %
134.5 185¢ 0.01 %
110 2272 0.03 %
75 3333 0.0t %
50 5000 0 %
Time Constant = ax10°
(baud rate) - (16)
°. Error = absr 4x1(?6 = 1] x 100%
I_(time const) - (bauc rate) - (16)

Asynchronous Timer Parameters



Typical Connections:

Tg:::itr;arl or Computer
(DTE) (DCE)
S
Printer (DCE)
(DTE)
interface Signals:
‘ Ceorr "? {ctq‘r Signal Name 2 Direction of Flow Signal Type Active Level 3
1 GND Chassis Gr::und DTE -—— DCE
2 TxD Transmitted Data DTE —> DCE Data -12v
3 RxD Received Data DTE <— DCE Data -12V
4 RTS Regquest To Send DTE =—> DCE Control. + 12V
5 CTs Clear To Send DTE <— DCE Control + 12V
6 DSR Data Set Ready DTE <— DCE Control + 12V
7 SG Signal Ground DTE —— DCE
8 DCD Data Carrier Detect DTE <— DCE Control + 12V
15 TxC Transmitter Clock DTE <—' DCE Timing
17 RxC ~ ReceiverClock DTE <— DCE " Timing
20 DTR Data Terminal Ready DTE —> DCE . Control + 12V
22 Ri Ring Indicator DTE <— DCE Control » + 12V

Note :

1. RS232C interface uses a 25-pin DB type connector.
Typically, DTE uses a MALE connector,
DCE uses a FEMALE connector.

2. RS232C signal names are w/rto DTE.

3. Signa! voitages on the interface lines are
nominally +12v & -12v.

* For Data signals, active => -12v =
inactive => +12v = space.

* For Control signats, active => +12v = ON.
inactive => -12v =

4. Some migers use pin 9 for + 12v,
pin 12 for-12v.

5. If a DTE were to be connected to another DTE
(or a DCE to another DCE), the following pairs
would have to be flipped :

{(2.3)
(4.5)
(6.20)

6. In asynch mode, loopback w/i a single RS232C channel can be
done by connecting
2to3
4to5t08 (and to 22 if implemented)
20to 6

* In normal use, DTE brings up DTR, and
DCE brings up DSR when they are powered on.

* In asynch, full duples environment. DTE then brings up
RTS and awaits CTS from the DCE. (itthe DCEis a
modem, CTS is brought up along with DCD. once the
incoming carrier has been detected).

* Atthis point. the DTE may transmit data to DCE over line 2.
and the DCE may transmit data to DTE over line 3.

* In half-duplex system, RTS and CTS are used to determine
which direction the data will be going over the wire,
eg, the phone line.




Start Bit Parity  Stop
Bit Bit(s)

!

| DATA HEEN DATA

Asynchronous Mode

-~

[ Sync lSync ] Data l Data ': \ Data I Data l CRC1 I CRC2 l

Blsync

Gl
Py
[Sync l Data ] Data . - Data I Data J CRC1 | CRC2 I

P

Monosync

~ -

R
[Flag [AddressT Intformation . .
L

 cres | clncz | Flag. |

SDLC/HDLC/X.25
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Daisy

s/a/mem iop/ pce
rdc -
. Daybreak
not ] | not ]
used used
meb dem mpb iop/ pce
rdc -
1 ) ] ]
e
96-pin
86-pin
e e e o’
165-pin 165-pin 165-pin 165-pin
165.pin_ [165-pin [ 165.pin | 165-pin
opt opt opt
- — L -
L--op'(
] not 7] not B
used used
S6-pin 96-pin 96-pin
96-pin 96-pin 96-pin 96-pin
Note: connectorfor FDD and RDD are TBD
Note: If MEB isonly 10.9" x 10" then one extra
option siot is available to Daybreak
XERQX | Project Daisy/Dayb reak File Designer Rev | Date Page
EDC Dove Slots Usage BPO2.sil ATsang/UNguyen | B 105/23/84 02




