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1. Introduction

The CCU 3000, CCU 3000-1, CCU 3001, CCU 3001-I
are integrated circuits designed in 1.2 um CMOS
technology, with the exception of CCU 3000, TC18 and
TC19, which is designed in 1 um CMOS technology. The
CPU contained on the chips is a functionally unchanged
65C02-core, which means that for program develop-
ment, systems can be used which are on the market; in-
cluding high level language compilers.

The pin numbers mentioned in this data sheet refer to
the 68-pin PLCC package unless otherwise designated.

The CCU 3000-I is described separately in an adden-
dum on page 66.

1.1. Features of the CCU 3000, CCU 3000-I,
CCU 3001, CCuU 3001-I

— CCU 3000 = ROM:-less version of the CCU 3001
— 65C02 CPU with max. 8 MHz clock

— 32 kByte internal ROM (CCU 3001 only)

— 1344 internal Bytes RAM with stand-by option

— 51 1/0O lines (CCU 3001)

— 26 1/0O lines (CCU 3000)

— clock generator with programmable clock frequency
— 8 level interrupt controller

— CCU 3000, CCU 3001:
2 Multimaster IM bus interfaces

— CCU 3000-I, CCU 3001-I: 1I12C/IM bus and
1 Multimaster IM bus interface (see addendum)

— IR-input for software-decoded IR-systems

— on-chip power on, stand-by and clock supervision
logic

— on-chip watchdog

— 3 multifunctional timers

— supports memory banking (external 2MBytes)
— power down signal for external memory

— mask option: EMU mode

— programs can be written in Assembler or in “C”

— CCU 3000 TC 18/19: 1.0 um CMOS technology, (see
addendum)

— application software available

6 8 8 5
P5 P6 P7 P8
16
AO to A15 3
(P20 to P37) <] L= CPU IM 1
dog
B 1
R/W/P40 <]
Power
on INTERRUPT CONTROLLER IM 2 3
Logic
DO to D7 Q Stand- ROM RAM
(P10 to P17) D by 32 kByte 1344 Bytes 1
Logic (3001 only) IR
TIMER1 TIMER2 TIMER3 CLOCK
1 1 1 2

Fig. 1-1: CCU 3000, CCU 3001 block diagram
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2. Functional Description

2.1. ROM

The chip is equipped with 32 kByte mask-programmable
ROM. The ROM uses up the address space from 8000H
to FFFFH. This ROM can be supplemented or replaced
externally. Only the CCU 3001 has an internal ROM.

2.2. RAM

The RAM area is split into three parts:

— page 0 (address 0 to FFH)
— page 1 (address 100H to 1FFH)
—page 3,4,5,6 (address 300H to 63FH)

Page 0 offers a particularly fast access to the 65C02 and
is therefore very valuable for fast, compact programs.
Page 1 contains the stack and must therefore also have
RAM. The remaining RAM-memory follows in pages 3,
4,5, 6, as page 2 is reserved as I/O address space. The
RAM can be kept in the stand-by mode via stand-by pin.

2.3. CPU

The CPU core is fully compatible with the 65C02 micro-
processor. However, not all the pins of the 65C02 proc-
essor are accessible for the user outside the chip. One
switch in the control register allows the CPU to be
switched off, so that an external processor can take over
its tasks. This external processor can of course also be
an in-circuit emulator, which makes near-hardware
emulation possible, even though the status and control
lines of the internal CPU are not accessible. If an exter-
nal processor is used, all hardware blocks of the chip are
as accessible to it as if it were the internal CPU.

2.4. Clock Generator

An integrated two-pin oscillator generates the clock for
the microcontroller. The frequency created by the oscil-
lator can be programmed to be reduced with a divider
by the factor 1 ... 255. This enables the user to decrease
the current consumption by the controller by reducing
the working frequency as well as to increase the access
time for the (slower) external memory. This divider con-
tains the value 4 after areset, so that the system can also
start with a slow external memory. If the mask-option
OSC is set (EMU version), a switch in the control regis-
ter makes it possible to receive the internal clock ®2 at
XTAL2. In this case the oscillator must be external and
the clock must be fed to the pin XTALL. In this way, the
user gets a time reference for internal operations in the
microcomputer. This is especially important with the in-
terrupt controller. The production version of the CCU
does not have this function!

2.5. PORT 1to PORT 3, PORT 6 to PORT 8

8 ports belong to the system, of which 5 are 8 bits wide,
one 6 bit, one 4 bit and one 1 bit wide. All port lines of
PORTS 1to 3and 6 to 8 can be used as inputs or outputs
independently from each other. One register per port
defines the direction. PORT1 to PORT3 have push-pull
outputs and PORT6 to PORT8 have open drain outputs.
Even a line defined as output can be read, the pin level
being important. This property makes it possible for the
software to find desired and undesired short circuits.
Each port reserves a byte for the direction register and
the data in the I/O page. If the corresponding bit in the
direction register is set to 0, the output mode is switched
on. After a reset, all bits of a direction register are set
to 1. The falling edge of bit 7 of PORT 8 generates inter-
rupts if the priority of the corresponding interrupt control-
ler source (7) is not set to 0.

2.6. PORT 4

PORT 4 consists of only one line (LSB, P40). After a re-
set, PORT 4 operates as an input only. As soon as PORT
4 is written for the first time, it is switched to output mode
(push-pull). Later read accesses read the actual level at
port 4. If bit 3 in the control word is active, P4 is used as
an R/W-line. If the internal CPU is active, R/W is an out-
put line, otherwise itis an input. But P4 has another, very
important function during RESET. The level at P4 during
RESET decides whether the control word is read from
the internal ROM (FFF9H) or from the external memory.
Itis therefore important that the desired level during RE-
SET is set at P4. An internal pull-down resistor of ap-
prox. 100 kQ is integrated in the CCU 3001, which ensur-
es that the control word is read by the internal ROM. The
external control word access is obtained via an external
pull-up resistor of approx. 5 kQ. The CCU 3000 has an
internal pull-up resistor at P4 (external ROM access).
The further mode of operation of the CCU 3000, CCU
3001 depends only on the control word though.

Please note that this mode is always necessary for
the CCU 3000 since this device does not have inter-
nal ROM!

2.7. 1/O-Lines P50 to P55

The 6 additional I/O-lines have a two-fold function:

— input or output line (open drain output) or
— fully decoded 1/O-select lines (push-pull outputs)

As arule these lines can be used as input or output lines.
As soon as ports 1 to 4 are used as system bus, they are
lost as I/O-channels. However, a total of 48 port lines (24
inputs and outputs each) can be reconstructed without
difficulties (1 housing for 8 lines), if the additional 6 1/O-
lines of the CCU 3000, CCU 3001 are switched into the
port select mode. They then represent the select lines of
the original ports 1 to 3. Each line can be defined as I/O
or port select line separately. In the I/O-page three bytes
are needed.
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Mode 1 bit 5,4,3,2,1,0 Switch /O —
port select mode
0... /O line (default)
1... port select

Direction 2 bit 5,4,3,2,1,0 direction switch
for /O lines5...0
1... input (default)

Data3 hit5 1/O5or RDPort1
bit4 1/0 4 or WRPort 1
bit3 1/0 3 or RDPort 2
bit2 1/0 2 or WRPort 2
bit1 /O 1 or RDPort 3
bit0 1/0 0 or WRPort 3

0... output
DO...D7 Data valid ><
WR Port 1...3
| 4
RD Port 1...3 | |
Fig. 2-1: Timing diagram
1 N
DO...D7 | eg.244 DO..D7 | Memory
¢
CCU 3000 J L e.g.'374
' Port 1
CCU 3001 0 P oF
Port 1
P55 L out
Port 2
P54 - in
Port 2
P53 - out
Port 3
P52 - in
Port 3

P51 - out

P50 >

P76 R/W
Fig. 2-2: External reproduction of ports 1 to 3
2.8. Special Mode of Port 7 Special Mode of P
Each line of port 7 can be switched independently into P77 rFT’]c()avr\;]eor—down control for ext.
a special mode. This mode is selected by the mode con- P76 RIW 03{ ut
trol register. After reset this register is set to 0 (= Port P75 P70 6 bit ban?dng addresses with
mode). A “1”in this register turns this line into the special common home bank logic

mode. As the control signals are all outputs, the direction
for those lines must be defined as outputs (reset condi-
tion = inputs)

All special mode signals have push-pull outputs. (Port
mode: open drain).
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2.8.1. Power-down Control External Memory
(Special Mode P77)

In many applications the power consumption of the con-
troller should be reduced when the system goes into
standby mode. The programmable clock of the CCU al-
lows this, but external memories do not automatically re-
duce their power consumptions when the access speed
is slower. These devices need a separate control signal
for power down. Special out of P77 delivers such a sig-
nal. It is low for the last two XTAL cycles before, and 0.5
cycles after the rising edge of the internal PHI2 clock.
This guarantees a wake-up and address time of 2 cycles
and a maximum active time of 2.5 clock cycles for each
PHI2 period. At higher speeds the P77 special out stays
low.

Internal ®©2 ‘ ;
: LT
P77 — N

=2 cycles =

<« 2.5 cycles =

Fig. 2-3: Power-down control

Please note that during and after reset P77 is a port line
(=tristate) until the special mode and the direction regis-
teris set by software. A pull-down resistor on the power-
down input of the memory is necessary to allow the CCU
the access to the control word and the first instructions.

2.8.2. R/W Output (Special Mode P76)

This is the negated R/W-line of the CPU. Can be used
for CE or OE control on memories. With a pull-down re-
sistor on this pin it is active during RESET.

2.8.3. Banking Address (Special Mode P70 to P 75)

Banking is done in 32 KByte banks. The first bank (000H
to 7FFFH) includes the RAM, the 1/0-page and ROM (all
other locations) and is used as a home-bank for the
banking controller, interrupt routines, common subrou-
tines etc. The second half of the address space (8000H
to FFFFH) is banked.

In the special mode of Port 70 to 75 the content of the
data register is output as long as the address A15=1.

A low level of A15 forces all special outs of P70 to P75
tobecome ‘0’. The dataregister can contain the bank ad-

dresses 1 to 63. This bank is used for CPU accesses
from 8000H to FFFFH. Low accesses are always done
to bank 0, independent of the data of Port 7.

Note:

— all upper banks must contain the interrupt vectors.
Bank 0 must have the control word and reset vector.

— during and after reset P7 is in the Tristate-Port-Mode.
To make sure that the control word and the reset vector
can be accessed use highimpedance pull-down resis-
tors on all special-out P7 lines. The control word and
the reset vector are then accessed out from bank 0.
The init routine (where P7 will be defined as special
out) must be in bank O.

0000H T RAM
1 o
RAM
Bank 0
Home bank ROM
;EE%‘; - Control word if pull-down resistors
JEEDH T Reset are used for all bank
7JEEEH — Reset address outputs
80O0OH T T T T T eee T
Bank1| 2| 3| 4| 5| Bank63
—+ 4 4 —+4 —— INT vectors -
in all Banks
T T T T T 1lto63 T
FFFFH 1 1 1 1 1 " eee _L

Fig. 2-4: Memory Map, up to 2 MByte

A0 A0
Al4 . Al4
| A15 open
P70 P JA15
°
P71 JAL6
CCu p72 oAL7 Q
P73 eAl8 .
P74 oAL9 o*
P75 o220 Memory

Fig. 2-5: Banking with 32 kByte banks
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2.9. Reset Function

The internal reset provides a correct basic setup of the
complete hardware on the chip. For this the internal con-
trol register is loaded during reset. One reserved byte in
the ROM is accessed by the reset circuit and its content
is copied into the control register. The internal voltage
supervision resets the IC if the voltage is too low. The re-
set pin is also used as output for internal reset sources
(watchdog, power-down detector, clock supervisor). In-
ternal resistors limit the maximum current.

2.10. Control Register (address 201H)

This is a combination of control switches in an 8-bit reg-
ister. During reset it is loaded with the contents of the ad-
dress FFF9H, butit can also be read and written via soft-
ware. The controller starts operation with the setting

dictated by reset. The switches have the following func-
tions:

bit 0 CPU_disable (low active)
bit 1 RAM_disable (low active)
bit 2 ROM_disable (low active)
bit 3 R/W-mode P4 (low active)
bit 4 Bus external (low active)
bit5to 7 setto 1

The setting at the R/W-pin decides whether the control
word is read internally or externally. Bit O to bit 2 are the
switches which can disable RAM, ROM and CPU. For
external access a pull-up resistor must be connected to
the R/W pin (CCU 3001). Bit 4 switches P1, P2 and P3
into the system bus mode. If the internal CPU is active,
the direction of the data bus drivers is automatically set
correctly, so that no additional decoding is necessary. Bit
3 switches P4 into the R/W mode. If no external write ac-
cess is necessary, (ext. EPROM), P4 can stay in the port
mode.

Cl:zsz_{_{I:l}__{I C,=22p
X1 X2
T T CCU 3000, CCU 3001
osC Prescaler _D 2
Dg...D7
— CLKRES
Su%akr)\gilon - Reset+ | . Ag..As5
Control-
word L » Internal
Voltage POR }_0 Logic Reset
Detector
Vsup
300 k
— RESOUT
RES | |
) o
i | RESIN DOGBIT
o1 - RESET J
Watchdog

Fig. 2—6: Oscillator and reset

[ee]
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j tosc = start-up time
Vsup ~ oscillator

2

| L Jr [ J2 3[4 [s] Js]
fosc =1 |
e tosc >
|
int. Reset 1
|
Ag..As ; < FFF9 ><
Dn...D ‘ 4 Control Word ><
0---V7 ; \
RES
(without ext. C) normal operation
Fig. 2-7: Power-on sequence
fosc | 1 2 3 4 5 6
Ag-As XX /\ FFF 9 } X
|
Do...D7 X X/ Control Word | X
\
int. |
Reset }
\
RES | )‘ Veur
|
\

normal operation

Fig. 2-8: External reset sequence
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2.11. Interrupt Controller

The most important properties of this controller are:

— 8 sources
— 8 freely programmable priorities for every source
— maximum delay of 3 clock cycles

— vectorized interrupts, i.e., automatically the correct
routine is accessed

— also to be used for external CPU

— option: disable after interrupt (resettable by software)

Running service routines are only interrupted if inter-
rupts are enabled and a request of higher priority arrives.
All others are stored and executed when interrupts of
higher priority have been finished. Priority 0 means that
the corresponding interrupt is disabled. (Priorities 1-7
lead to interrupts). One property of the controller is that
the CPU is not modified, but vectorization takes place all
the same. Thus the use of this controller is also possible
for external CPUs (emulator?).

Solely the return from a service program differs slightly
in software from the methods normally used for the
65C02. The last command before the “RTI” must be a
write operation into the return register of the controller.
This tells the controller that the service routine has been
completed. Apart from this return register the controller
occupies further 5 bytes. One of these serves as a con-
trol byte, the others incorporate the priorities for 8
sources. The controller therefore needs 6 bytes of the
I/O-page. The control byte comprises:

bit0 CLEAR_ALL_REQUESTS (low active)
bit1 ALLOW_ONE_INTERRUPT  (low active)
bit 2 DISABLE_INTERRUPTS (low active)
bit 3 DISABLE_AFTER_INT (low active)
bit4 RESET_CONTROLLER (low active)

All bits reset to 1 (inactive).

CLEAR_ALL_REQUESTS clears all interrupt flags at
the same time. ALLOW_ONE_INTERRUPT is used in
connection with the DISABLE_AFTER_INT (bit 3), to al-
low accessto the nextinterrupt. DISABLE_INTERRUPT
does not allow any interrupts, the request flags are set
however. With the exception of bits 3 and 2 (DIS-
ABLE_INTERRUPTS, DISABLE_AFTER_INT) these
are all dynamic signals, that is, the write process itself

sends an appropriate signal. This has the same impulse
length as the 65C02. Each of the 4 priority registers con-
tains the priorities for 2 interrupt sources.

bit7,6,5, 4 Priority for sources
8,6,4,2

bit3,2,1,0 Priority for sources
7,531

To connect an external CPU (emulator) with the control-
ler, only two ICs of the 74-family are needed.

®2
AbB X X
B < >~

—

CTRLQ ‘

Fig. 2-9: Dynamic control signals interrupt
Bits 0, 1, 4

PO R N
ape X
B < >

CTRLQ ‘

Fig. 2-10: Static control signals interrupt
Bits 2, 3

10
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Priority Latches

Int.1
cr1 | Z: N
* NMI
Int.2 I
mhet> CLR:\,> ‘0‘1
clr2 | ‘q e«~——0 IR
L A>B 4—»/
to . \
Int.3 _:> clk Comp IR Circuit CPUdS
- i | A _ B
clr3 | LN
] J
Int.4 _ K | N
—+ CLR E— _ push]—|
Prior. of
cr4 | Prior int. pop<_| RETURN
Dec. Source of Stack
i ac
Int.5 - ——N Int.
] — ]
crs | b | A=B
:> Comp.
B
Int.6_ | L
CLR Z N\
cré | clr_1— en FEFA
] 180f Vector +
__| Decod <):‘[> Table :\>I> FFFB
Int.7_| _— m: ' -, ——— AO0...A15
cr 7 | :(> Clear Request
Int.8_ | —
CLR
clr8 |
Reset
DO...D7
Fig. 2-11: Interrupt controller
ITT Semiconductors 11



CCU 3000, CCU 3000-I
CCU 3001, CCU 3001-I

Ba

L 2
\
XTAL2 I RDY
—— XTAL1 —P D Q ®2 in f—
CLK IR o> — >
in o Q
NMI
clr
CCuU OR Counter £
3000, o1 Xt.
CCuU CPU
3001 or
EMU Emul.
Version
en
A0 |1 A1 L 1o
: AO..A15 Q :
A15 N\ % N [ ]Al5
DO [ N A NJ Do
: DO...D7 ;
pr NV ] | ] N Vo7
ROM/RAM

Fig. 2-12: Using an external CPU

2.12. IM Bus Interface

The IM bus has been improved in its characteristics for
the CCU 3000, CCU 3001. In comparison to the inter-
face of the CCU 2000 series it differs in:

— multimaster ability
— 3 slave registers (8 bit wide)

— higher speed possible

The multimaster ability permits the use of several CCUs
on the same IM bus without impeding each other. Spe-
cially in add-on systems or systems with need of high
computing power and/or I/O requirements, this offers
greatadvantages. If several CCUs are admitted in a sys-
tem, it must be ascertained that these can communicate
with each other. A slave IM bus interface has been in-
stalled for this purpose. Parallel to the lines of the mas-
ter, three completely independent receiver registers
have been installed. All of these are constantly alert,
whether the master itself is active or not. As all CCUs
have the same IM bus addresses for these registers, the
contents of these registers (that is, for all CCUs that are

in the system) will be the same. The handshake
amongst these is realized in software, and one register
each is reserved for the device address, the request and
the data to be transported. The data rate can now be ad-
justed per software. It is possible to attain 1 MBit/s, if the
bus participants in question are devised to support this
rate. Also the actual realization of the bus can forbid
such a high data rate. The IM bus interface needs exter-
nal pull-up resistors.

In the I/O-page the IM bus interface reserves 8 bytes:

3 bytes slave receiving registers (read)
1 byte master address (write)

2 bytes master data register (read/write)
1 byte control register (read/write)
read: bit0 O... IM bus master ready

1... IM bus master busy

1 Byte received in slave register 1
(may generate interrupt)

IM-bus 1 control and status

(may generate interrupt)

Word 3 Received (may generate
interrupt)

bit 1

bit 2

bit 3

12
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write: bit0 1... Write 8 bit done, thus deleting telegrams still waiting for access to
bit1 1... Write 16 bit the bus. The IM bus addresses for the slave registers
bit2 1... Read 8 bit are:

bit3 1. Read 16 bit

.\ _ fosc Slave register IM bus address
1 byte Data rate (5 hits) = aon 1 02 H
Only one of the bits 0 to 3 in the control register should 2 03 H
be set. If all bits are set to ‘0‘, a reset of the interface is 3 04 H
CPU
data bus
Slave O ID
1 Slave /I— Interface
1 O Data
N ) IM Bus addresses
AN 2,3and 4
O CLK
1 S| /I— slave
N ave register 1 (IM Bus
2 N\ — address 02H)
received data
(1 byte)
Y
1 -
Slave
INT
N 3 N
INT
B 3
1 N A
N Contr.| Mode y 4 transmission
completed
Master Ready
1 N
1 N
N 2 Data
T N N
Master
Interface
L N N
Addr.
% I
|\ Data rate 4 %
Rate n
V]
Data rate: fjy = fosc ;o on= fose
Fig. 2-13: IM bus interface 4-n 4 - fim
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2.13. Multifunctional Timer

The multifunctional timer for the CCU 3000, CCU 3001
has quite an unusual structure. It can serve as:

— event counter

— frequency counter
— pulse-length meter
— timer

— rate multiplier

- PWM

— asynchronous, serial interface

Each timer has a reserved pin and an interrupt. The pin
is either input or output, depending on its function. Used
as an output it has a push-pull structure. The timer con-
sists of three main parts:

— start and stop detector
— internal time reference

— accumulator and arithmetic unit

The start and stop detector controls the internal pulse
generator to synchronize counter and meter operations.
The timer itself does not consist of a counter circuit, but
of an accumulator and an adder. This configuration
works as a counter with adjustable step length, as a shift
register, as a PWM and as a rate multiplier. Change-over
of operation modes can easily be effected.

Each of the multifunctional timer circuits of the CCU is
realized as two 8-bit accumulators. In addition, there is

a separate adder register for each of them. Both the ac-
cumulator and the adder may be accessed by the CPU
via data bus. The accumulator has a shadow register the
CPU may write to and the adder bus register may be
read and written to.

While the adder register forms one side of the adder, the
other side is either the output of the adder or the content
of the accu shadow register. With every accu clock pulse
either of these bytes is used. If no “LOAD” signal is ac-
tive, the adder output is used. With “LOAD” active, the
following accu clock pulse uses the content of the accu
shadow register as adder input. The “LOAD” signal is
derived from 1 out of 4 sources, selectable with bits 3
and 4 of control byte 3. Accu clock is selectable with bits
1and 2in control byte 2. Instead of the content of the ad-
der register, accessible by the CPU, a hard-wired ‘-1’
may be used as input of the other side of the adder (bits
1 and 2 in control byte 3). By adding ‘-1’ to the accu’s
content, the adder works as a standard down counter.
With specific “READ LATCH?” signals (control byte 2, bits
3, 4 and 5) and using the adder register as adder input,
its content defines the step width of the counter.

In addition to its parallel byte connections, the adder reg-
isters have serial inputs and outputs. A serial clock shifts
its contents. To hit the middle of serial data, the timer’s
prescaler has a half load feature, controlled with bit 1 in
control byte 1.

Fig. 2-14 shows a detailed diagram of the high part of
the reloadable accumulator and its adder register. For
examples of timer applications please refer to “Applica-
tion Note CCU 3000/3001 Timers”.

14
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DO ... D7
—* Start bit
| |
8-bit wr WR
— latch shadow register
accu 3 “isetto'0'during |
cloc 0 .~ LLOADactive (LD=0) !
/ﬁi‘ =& REACCU@
] i reloadable accumulator
8-bit COo1
latch
aé}c 4
Cl S
— Cl CcoO
LT % 4
LD
ouT IN
ouT1

ﬁ<_1
1

P

control reg. 3, bit 2
latch
clock
|

write read
bus register bus register
(adder) (adder)
low byte

low byte

DO ... D7

Fig. 2-14: Reloadable accumulator
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Apartfrom the start values for the counter and adder reg-
isters, three control registers shift the timer into the
preselected function.

Registers to control the timer:

2 bytes prescaler high and low byte (read/write)
(read: prescaler)
(write: prescaler and reload register)

2 bytes accu high and low byte (write)
(write: accu and reload register)

2 bytes adder register high and low byte
(read/write)

3 bytes control register 1 to 3 (write)

| +

‘\/D

(@)
|
Py

Q|
|

[+

DO...D7

DO...D7

N 7

JL

~ WR

<l
2
Q
Py

REACCU

cl @co

LOAD
LSB

1

MSB

| L]

WR
-~ REACCU

Cl co

1

MSB
L+

| CLOCK |

IN PIN

STOP

Fig. 2-15: Prescaler timer, start/stop logic

Presc. in

Presc. out

16

ITT Semiconductors



CCU 3000, CCU 3000-I
CCU 3001, CCU 3001-I

Presc. in ACCU_ clk
1\— -7

Stop $

| | co1  INTERo |
Presc. out—/——° !
[ o—t INT
PIN T | co2 —:—0 O—:—DﬁL
L/ DO...D7 DO...D7 L _
PIN —/ — . - 'T
4 % o Startbit L % ; # I
- —— PIN PIN
m = LoaD ! +] WR L —=F WR
Reg | | cl COH+o | co
o a1 ]9 reaccu © 1|[[ >Ha reaccu @Y
| f LD out N L----]D OUT__IN
L i\_ — £ LONG pd
CO1l, ] CO2 N
™
co|_1 w_cgz_l ~ ~ ~
RD IN1 OUT1 IN2 OUT2
| ) LATCI—|| 771 serial clock P\|’—VM 10
PIN BUS REGISTER (ADDER REGISTER) B
PIN =)o o > latch clock Serial Serial Serial Serial bod I'pIN
Presc.in | WR1RD1WR2 RD2 IN_OUT Mode IN 2-11 —12 L
. | |
presc. ~— = “ " bt :
prese =" L Lo
- - from control word SO | PINOUT
—
D Q DSET Q
+ DO...D7
<— < - == -
,— Q CLR CLR A
I ]

Reset active

Fig. 2-16: Timer

Startbit

Startbit generator

The three control registers control the internal switches of the timer:

Control register 1

Control register 2

Reset active

bit 7 SERIAL 2

bit 6, 5 Clock

bit 4 Stop

bit 3, 2 Start

bit 1 1/2 load

bit 0 Edge detector

Second Serial Input
Level

00.. PIN

01.. fosc.

10.. @2

11.. disable clock
0... stop disabled

1... carry outaccu
00.. always active
01.. edge

10.. PIN

11.. PIN

0... disabled

1... active

0... rising

1... falling

bit 7, 6 PIN_out
bit5,4,3 Read Latch
bit2,1 accu clock
bit 0 long

00..
01..
10..
11

000.
001.
010.
011.
100.
101.
110.

00..
01..
10..
11..
0...
1.

open

serial out

PWM out

carry accu D
open

carry accu C
carry accu D
PIN

PIN

prescaler output
prescaler input
prescaler input
prescaler output
PIN

PIN

open

carry outaccu C
carry in accu D
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Control register 3

bit7,6,5 INTER 000. open
001. PIN
010 PIN
011. carry accu C
100. carry accu D
bit 4, 3 LOAD 00.. open
01.. carryaccuC
10.. carryaccu D
11.. Reg
bit 2 -11 0... ACCU Cinput
= bus reg.
1.. ACCUC
input = -1
bit 1 =12 0... ACCUD input
= bus reg.
1. ACCUD
input = -1
bit O Serial mode 0... mode off
1...  mode on
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2.14. Watchdog

— not active after Reset

— activated when written, cannot be stopped via soft-
ware

— to retrigger, the watchdog period negated bit by bit
must be rewritten within the preset space of time (first
write event is also counted)

— triggers reset, the software can identify if Reset was
generated by watchdog

— 16 ms to 4 s time-out for 4 MHz system clock

This counter circuit offers hardware support for software
problems. It is disabled after reset and enabled with the
first write of the desired time value into its register. The
value to program is calculated by

N =Twp * fsystem / 65536 — 1

with n = watchdog counter value to be programmed for
Twp = the desired watchdog time and
fsystem = System frequency.

Remarks:

a) To prevent the generation of a ‘RESET’ by the watch-
dog before it could be retriggered by the software,
watchdog counter values less than 2 should not be pro-
grammed.

b) The system clock as input of the watchdog counter is
influenced by the system clock prescaler, determining
the CPU speed (register addr. 200 H).

Software can't stop this counter but has to retrigger it by
writing the inverted value (one’s complement) of the pre-
ceding written pattern into its register, which makes un-
wanted retrigger loops of disturbed software unlikely.
These writes have to occur within the time frame (8 ms
to 2 s at 8 MHz system clock), defined with the first write.

If no write with the expected pattern occurs within the
programmed time period, the watchdog circuit resets the
CCU at the end of the time period. There will also be a
watchdog reset if another pattern is written instead of the
expected one. The software can detect if a reset was
generated by the watchdog: Bit 0 of the watchdog regis-
teris ‘0’ if the last reset was generated by the watchdog.
This bit is reset only with an external reset, e.g. gener-
ated by power-on.

Examples:
To set a cycle time of 1 second with 8 MHz system clock
the value is 121. This value is calculated as follows:

system frequency: 8 MHz
watchdog cycle time:

65536 / 8 MHz = 8.192 ms,
counter value:

1s/8.192 ms = 122.07.

The nearest integer value is 122. Because a 0 loaded
into the counter divides by 1, already, the watchdog
counter has to be programmed with 122-1 = 121. With
the formula above

n=121=1s*8 MHz/65536 — 1

The software sequences in Assembler could look like
this:

Definitions:

;constants:

WATCHDOG_TIME EQU 121
;CCU I/O-address:

watchdog_address EQU 202H
;variable:

watchdog_value EQU 30H ;(address

; of free RAM location)

Example 1:

During initialization the watchdog is filled with the de-
sired time-value:

LDA #WATCHDOG_TIME
STA watchdog_address

STA watchdog_value ;memorize

; watchdog pattern

In the main loop of the program the watchdog has to be
retriggered cyclically:

LDA watchdog_value
EOR #FFH ;invert bits
STA watchdog_address

STA watchdog_value ;memorize new

; watchdog pattern

Example 2:

If an interrupt function occurs cyclically, one value may
be programmed in the interrupt service routine, while the
other is written in the main loop. So both the continuity
of executing the interrupt service and the main loop are
checked:

During initialization the watchdog shadow variable is
filled with the desired time-value:

LDA #WATCHDOG_TIME
STA watchdog_value ;memorize
; watchdog pattern

Sequence in the interrupt function:

LDA watchdog_value
CMP #WATCHDOG_TIME
BEQ SKIP_IRQ_WD

STA watchdog_address
EOR #$FF

STA watchdog_value
SKIP_IRQ_WD

ITT Semiconductors
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Sequence in the main loop: Remark:
LDA watchdog_value Itis important to program th(_e Watchd(_)g re_gister with the
CMP #WATCHDOG_TIME new value before this value is memorized in the shadow
BNE SKIP_WD variable, because this procedure could be interrupted by
'STA watchdog_address the |n|terrupt, Whlcrll will program the watchdog with the
EOR #$FF complementary value.
STA watchdog_value
SKIP_WD
DO...D7
_> latch >—[>-—ﬁ >
“ b
| _ RES_DOG_1
> Q
LR

C
SWATCH-D ’(
RIW < @2

j +_D Q]
CIR Q[ ]
I
—N |atch RESET active
A latc IN RES_DOG
_l/ >
™
o
= S
— N
41/
POWER
8-bit =R pgdown
counter CLR 16-bit \ 2
//_
\J
Fig. 2-17: Watchdog
o2 | V' ~—/ N
DO...D7 {(Trigger > .
watchdog is
SWATCH RIW R\ / L retriggered
RES_DOG_1 N

Fig. 2—18: Timing watchdog
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2.15. IR-Input

The IR-interface consists of two parallel edge detectors
which trigger the rising and falling edge. The respective
state of the rising edge triggered flip-flop can be read
from DO (triggered positively), or D1 (triggered nega-
tively). Any read event via the CPU deletes both flip-
flops. D2 reflects the status of the IR pin, D3 to D7 are
setto 0.

If the CPU is switched off, the IR-Interface is no longer
available, as the IR pinis used as output for the interrupt
controller. For use as an emulator this function has to be
rebuilt externally. The 1/0O-address designed for the IR-
INPUT is treated as an external address when the CPU
is switched off, so that the software can remain un-
touched.

£
CPUdis [ toLR > DO
I
1 _
|
IR ¢ ‘ RDIR
N
‘O' p CLR Dl
+
D2
- from Interrupt

Controller
Fig. 2-19: IR input

2.16. Mask Options

There are two mask options:

OSC option: if this option is set, X4 and X, can be
used as clock input and output or as
XTAL pins, (depending on control
word bit 5)

RES option: if this option is set, the reset sources

Power on and Clock Supervision
are disabled with bit O of the test
register 2FFH. Default = enabled).

Inthe production version none of the options is set, inthe
EMU version both are set.
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3. Definitions

3.1. Interrupt Definitions

Interrupt Source

Vector (low, high byte)

0 TIMER1 FFF6, FFF7
1 TIMER2 FFF4, FFF5
2 TIMERS FFF2, FFF3
3 IM-BUS1, Master FFFO, FFF1
4 IM-BUS1, Slave  FFEE, FFEF
5 IM-BUS2, Master FFEC, FFED
6 IM-BUS2, Slave FFEA, FFEB
7 P87 FFES, FFE9
RESET FFFC, FFFD

3.2. Memory Mappings

RAM 0000H to 01FFH Page 0, 1
0300H to 063FH Page 3,4,5,6

ROM 8000H to FFFFH (CCU3001 only)

Control FFF9

byte

I/O 0200 to 02FF

3.3. 1/O Definitions

Address Function

200H Clock frequency

201H Control register

202H Watchdog

203H Port 1 Data

204H Direction Register Port 1

205H Port 2 Data

206H Direction Register Port 2

207H Port 3 Data

208H Direction Register Port 3

209H Port 4 Data

20AH Port 5 Mode Register

20BH Port 5 Direction Register

20CH Port 5 Data

20DH IR-Input

20FH Port 7 Mode Register

210H IM-Bus 1 control and status
211H IM-Bus 1 data transfer rate
213H IM-Bus 1 master address

214H IM-Bus 1 master data low byte
215H IM-Bus 1 master data high byte
216H IM-Bus 1 slave 1, IM address 02
218H IM-Bus 1 slave 2, IM-Bus address 03

21AH
21CH
21DH
21EH
21FH
220H
221H

222H
223H
224H
225H
226H
228H
229H
22AH
22BH

22CH
22DH
22EH
22FH
230H
232H
233H
234H
235H

236H
237H
238H
239H
23AH
23CH
23DH
23EH
23FH

240H
241H
242H
243H
244H
245H
246H
247H
249H
24AH
24BH
24CH
24EH
250H
2EOH
to 2E7H
2FEH
2FFH

IM-Bus 1 slave 3, IM-Bus address 04
Interrupt controller control byte

Interrupt controller return byte

Interrupt controller priorities source 0 & 1
Interrupt controller priorities source 2 & 3
Interrupt controller priorities source 4 & 5
Interrupt controller priorities source 6 & 7

Timer 1 control byte 1
Timer 1 control byte 2
Timer 1 control byte 3
Timer 1 prescaler low byte
Timer 1 prescaler high byte
Timer 1 accu low byte
Timer 1 accu high byte
Timer 1 adder low byte
Timer 1 adder high byte

Timer 2 control byte 1
Timer 2 control byte 2
Timer 2 control byte 3
Timer 2 prescaler low byte
Timer 2 prescaler high byte
Timer 2 accu low byte
Timer 2 accu high byte
Timer 2 adder low byte
Timer 2 adder high byte

Timer 3 control byte 1
Timer 3 control byte 2
Timer 3 control byte 3
Timer 3 prescaler low byte
Timer 3 prescaler high byte
Timer 3 accu low byte
Timer 3 accu high byte
Timer 3 adder low byte
Timer 3 adder high byte

Port 6 Data

Direction Register Port 6

Port 7 Data

Direction Register Port 7

Port 8 Data

Direction Register Port 8
IM-Bus 2 control & status
IM-Bus 2 transfer rate

IM-Bus 2 master address
IM-Bus 2 master data low
IM-bus 2 master data high
IM-bus 2 slave 1, IM address 02
IM-bus 2 slave 2, IM address 03
IM-bus 2 slave 3, IM address 04
External addresses, used for EMU boards

Reserved, do not use
Reserved for testing purposes

22

ITT Semiconductors



CCU 3000, CCU 3000-I
CCU 3001, CCU 3001-I

4. Specifications

4.1. Outline Dimensions

1+D.2X 45°
— "

2.4

Aﬂ

16 x 1.27+0.1 = 20.32 0.1 ——»{
1.27+0.1 1.2 x45°

j

|24

15

1.27+01_| |

s

i
#

&

9 61
*—V—H—H—H—H—H—H—H—\$ﬁr—w—w—w—w—w—w—\
2
100 EN 0 60
O ‘ Ny ]
O ]
O 3 ]
[ 9 ]
[ ]
[ ]
g i | D 3
E ‘ — o
~ [ ] 3
[ ]
[ ]
[ 9 ]
[ ]
[ ]
R S S
26 [] 44
\ Ly
1 1.91.5 f
27 43
4.05
+0.25 [7]10.1
25 4.75+0.15 [0.4]

Fig. 4-1: 68-Pin Plastic Leaded Chip Carrier Package

(PLCCB68)
Weight approximately 4.8 g Dimensions in mm
VSUP
GND — — P67
X2 — — P66
X1 P65
\étand—by P64
RES P63
DAT IM1 — P62
ID_IM1 ’, P61
CLK_IM1 P60
—l|_| s I e Y s N e N e N e Y s Y s N e N e Y e S e A s N e N e | l—||_
bAT M2 [0 9 8 7 6 5 4 3 2 Cl) 68 67 66 65 64 63 62 6160:| PB7IINT
ID_IM2 []11 591 P83
Clk_IM2 []12 58[] P82
mers i3 CCU 3000, CCU 3001  s7p pa
TIMER2 []14 s6[] P80
TIMER3 []15 55 P77
IR [16 54[1 P76
P4 (RIW) [|17 530 P75
P10 (DO) []18 5201 P74
P11 (D1) [19 5101 P73
P12 (D2) []20 500 P72
P13 (D3) 021 4901 P71
P14 (D4) [22 48[1 P70
P15 (D5) [23 470l P55
P16 (D6) [24 4601 P54
P17 (D7) [j25 4501 P53
P20 (A0) []26 44[1 P52
Z83930 913050 3435 96 37 30 9940 4142 43
P21 (A1) J L |— P51
P22 (A2) P50
P23 (A3) P37 (A15)
P24 (A4) P36 (A14)
P25 (A5) P35 (A13)
P26 (A6) P34 (A12)
P27 (A7) — — P33 (All)
P30 (A8) — — P32 (A10)

P31 (A9)

Fig. 4-2: Pinning of the CCU 3000, CCU 3001 in PLCC68 package

fe——————— 24201

|
F 16 x 1.27+0.1 = 20.32 +0.1
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<2, 4.2. Pin Configuration
Aomanan asandan
64 | | 33
i i v “ P11 (p1) O1 ~ 64 [1 P12 (D2)
1IN ,f‘r P10 (DO) [ 2 63 (1 P13 (D3)
) ‘ “ $ P4 RIW)[ 3 62 [1 P14 (D4)
TUYYUYY DUUUUUY o 19.3:01 IR 04 61 P15(05)
il . 18401 TIMER3 [] 5 60 [1 P16 (D6)
577401 ; l" | TIMER2 [} 6 59 1 P17 (D7)
= ~ 3 TIMERL [] 7 58 [1 P20 (A0)
o ;Cg; 3 cLk_IM1 [] 8 57 [] P21 (Al)
| t < —_— ID_IM1 [] 9 56 [] P22 (A2)
‘ 0.27+0.1 DAT_IM1 [] 10 55 [ P23 (A3)
L 0.457 ‘ ; 201205 RES [|11 54 [] P24 (A4)
| 17781005 | T vstand-by [] 12 53 [] P25 (A5)
1.29 | l¢——31 x 1.778 = 55.118 +0.1—» i 01 520 P26 (a6)
. X2 [ 14 51[] P27 (A7)
Fig. 4_'_3: . . . GND [} 15 50 [1 P30 (A8)
64-Pin Plastic Shrink Dual Inline Package vsup [] 16 4911 P31 (n9)
(PSDIP64)1) P67 [ 17 481 P32 (A10)
Weight approximately 9.0 g P66 [] 18 4701 P33 (ALL)
Dimensions in mm P65 [f 19 46 [1 P34 (A12)
P64 [ 20 451 P35 (A13)
AnAA R AR %%%g%%% P63 [] 21 44 [1 P36 (A14)
64 33 P62 [] 22 43 [1 P37 (A15)
\ \ P61 [] 23 421 P50
1 @ '''''''''''''' @** P60 [ 24 411 ps1
@ pg7 [ 25 401 ps52
e 32l P2 [] 26 39 ps3
TYYYYYY Y99999Y o 19.3101 pa1 [ 27 8] psa
: § - 17025 — p Pgo [ 28 370] pss
‘ M 58103 ——» h ! P77 [ 29 36 [ P70
§ P76 [] 30 35 P71
v 5 i P75 []31 340 P72
0.25+0.06 P74 [] 32 33[] P73
20.5 max.
0.46+0.1
B0 0.25M Fig. 4-5: Pinning of the CCU 3000, CCU 3001

in PSDIP64 and PSDIP64F package

Fig. 4-4:

64-Pin Plastic Shrink Dual Inline Package
(PSDIP64F)2)

Weight approximately 9.0 g

Dimensions in mm

1) PSDIP64 = Manufactured in Freiburg
2) PSDIP64F = Second Source
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4.3. Pin Connections and Short Descriptions

DA =IM bus data line of external devices
ID =1IM bus ident line of external devices
CL =1IM bus clock line of external devices
X = obligatory; connections depend on application
Pin No. Con- I: Pin Name Short Description
nection Input
68—pin 64—pin O:
PLCC SDIP Output
1 16 +5V I Vsup Supply Voltage
2 15 GND I GND Ground
3 14 Crystal I/0 X2 Crystal connector 2
4 13 Crystal I X1 Crystal connector 1
5 12 +3V to| | Vstand-by Standby Supply Voltage
+5V
6 11 X 1/0 RES Reset input/Reset output
7 10 DA 1/0 DAT_IM1 IM bus 1 data signal
8 9 ID (0] ID_IM1 IM bus 1 ident signal output
9 8 CL (0] CLK_IM1 IM bus 1 clock signal output
10 - DA 1/0 DAT_IM2 IM bus 2 data signal
11 - ID (0] ID_IM2 IM bus 2 ident signal output
12 - CL (0] CLK _IM2 IM bus 2 clock signal output
13 7 X 1/0 TIMER1 Timer 1 signal
14 6 X 1/0 TIMER2 Timer 2 signal
15 5 X 110 TIMER3 Timer 3 signal
16 4 external I IR Infrared signal input
infrared
receiver
17 3 X 1/0 (O) P40 (R/W) Port 4 bit 0 (CPU read/write)
18 2 X 1/0 P10 (DO) Port 1 bit 0 (CPU data bus bit 0)
(I/0)
19 1 X I/0 P11 (D1) Port 1 bit 1 (CPU data bus bit 1)
(I/O)
20 64 X I/0 P12 (D2) Port 1 bit 2 (CPU data bus bit 2)
(I/O)
21 63 X I/0 P13 (D3) Port 1 bit 3 (CPU data bus bit 3)
(I/0)
22 62 X I/0 P14 (D4) Port 1 bit 4 (CPU data bus bit 4)
(I/0)
23 61 X I/0 P15 (D5) Port 1 bit 5 (CPU data bus bit 5)
(I/0)
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Pin No. Con- I: Pin Name Short Description
nection Input
68—pin 64—pin O:
PLCC SDIP Output
24 60 X I/O P16 (D6) Port 1 bit 6 (CPU data bus bit 6)
(10)
25 59 X 110 P17 (D7) Port 1 bit 7 (CPU data bus bit 7)
(/10)
26 58 X I/0 (O) P20 (A0) Port 2 bit 0 (CPU address bus bit 0)
27 57 X I/0 (O) P21 (A1) Port 2 bit 1 (CPU address bus bit 1)
28 56 X I/0 (O) P22 (A2) Port 2 bit 2 (CPU address bus bit 2)
29 55 X I/0 (O) P23 (A3) Port 2 bit 3 (CPU address bus bit 3)
30 54 X I/0 (O) P24 (A4) Port 2 bit 4 (CPU address bus bit 4)
31 53 X I/0 (O) P25 (A5) Port 2 bit 5 (CPU address bus bit 5)
32 52 X I/0 (O) P26 (A6) Port 2 bit 6 (CPU address bus bit 6)
33 51 X I/0 (O) P27 (A7) Port 2 bit 7 (CPU address bus bit 7)
34 50 X I/0 (O) P30 (A8) Port 3 bit 0 (CPU address bus bit 8)
35 49 X I/0 (O) P31 (A9) Port 3 bit 1 (CPU address bus bhit 9)
36 48 X I/0 (O) P32 (A10) Port 3 bit 2 (CPU address bus bit 10)
37 47 X I/0 (O) P33 (A11) Port 3 bit 3 (CPU address bus bit 11)
38 46 X I/0 (O) P34 (A12) Port 3 bit 4 (CPU address bus bit 12)
39 45 X I/0 (O) P35 (A13) Port 3 bit 5 (CPU address bus bit 13)
40 44 X I/0 (O) P36 (Al14) Port 3 bit 6 (CPU address bus bit 14)
41 43 X /0 (0) | P37 (Al15) Port 3 bit 7 (CPU address bus bit 15)
42 42 X I/0 (O) P50 (RD Port 1) Port 5 bit 0 (CCU read Port 1)
43 41 X I/0 (O) P51 (WR Port 1) Port 5 bit 1 (CCU write Port 1)
44 40 X I/0 (O) P52 (RD Port 2) Port 5 bit 2 (CCU read Port 2)
45 39 X I/0 (O) P53 (WR Port 2) Port 5 bit 3 (CCU write Port 2)
46 38 X I/0 (O) P54 (RD Port 3) Port 5 bit 4 (CCU read Port 3)
47 37 X I/0 (O) P55 (WR Port 3) Port 5 bit 5 (CCU write Port 3)
48 36 X I/0 (O) P70 (Memory Bank Port 7 bit 0 (Memory Bank Address 0)
Address 0)
49 35 X I/0 (O) P71 (Memory Bank Port 7 bit 1 (Memory Bank Address 1)
Address 1)
50 34 X I/O (O) P72 (Memory Bank Port 7 bit 2 (Memory Bank Address 2)
Address 2)
51 33 X I/0 (O) P73 (Memory Bank Port 7 bit 3 (Memory Bank Address 3)
Address 3)
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Pin No. Con- I: Pin Name Short Description
nection Input

68—pin 64—pin O:

PLCC SDIP Output

52 32 X I/0 (O) P74 (Memory Bank Port 7 bit 4 (Memory Bank Address 4)
Address 4)

53 31 X 1/0 (O) P75 (Memory Bank Port 7 bit 5 (Memory Bank Address 5)
Address 5)

54 30 X 1/0 (O) P76 (R/W) Port 7 bit 6 (CPU read/write)

55 29 X 1/0 (O) P77 (Power-Down | Port 7 bit 7 (Power-Down Control)
Control)

56 28 X I/0 P80 Port 8 bit 0

57 27 X I/O P81 Port 8 bit 1

58 26 X I/0 P82 Port 8 bit 2

59 - X 1/0 P83 Port 8 bit 3

60 25 X 1101/ P87/INT Port 8 bit 7 /interrupt input

61 24 X I/0 P60 Port 6 bit 0

62 23 X I/O P61 Port 6 bit 1

63 22 X I/0 P62 Port 6 bit 2

64 21 X I/0 P63 Port 6 bit 3

65 20 X I/0 P64 Port 6 bit 4

66 19 X 1/0 P65 Port 6 bit 5

67 18 X I/O P66 Port 6 bit 6

68 17 X I/0 P67 Port 6 bit 7
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4.4, Pin Descriptions

CCU 3000, CCU 3001 Pin Descriptions.
Pin numbers refer to the 68—pin PLCC housing.

The functions of some pins are influenced by bit 4 of the
CCuU control register (addr. 201H, copied from FFF9H at
reset: CCU control register bit 4 = ‘1’ switches the CCU
in Port Mode , CCU control register bit 4 = ‘0’ switches
the CCU in Bus Mode.

In addition, some port bit functions may be changed be-
tween Normal Mode and Special Mode by setting the
specific bit in its port mode registers.

Pin 1: Vgyp: +5V power supply
Pin 2: GND: Digital ground
Pin 3: X2: Second Crystal connector
Pin 4: X1: First Crystal connector
Pin 5: Vstang-by: +5V Stand-by Supply Voltage
Pin 6: RES\: CCU Reset input / output (open drain)
Pin 7: DAT_IM1: IM bus 1 data signal (I/O)
Pin 8: ID_IM1: IM bus 1 ident signal output
Pin 9: CLK_IM1: IM bus 1 clock signal output
Pin 10: DAT_IM2: IM bus 2 data signal (1/O)
Pin 11: ID_IM2: IM bus 2 ident signal output
Pin 12: CLK_IM2: IM bus 2 clock signal output
Pin 13: TIMERZ: Timer 1 signal (I/O)
Pin 14: TIMER2: Timer 2 signal (1/O)
Pin 15: TIMER3: Timer 3 signal (1/O)
Pin 16: IR: Infrared signal input
Pin 17: P40 or R/W\:

in Port Mode: Port 4 Bit 0

in Bus Mode: CPU read/not write output

Pin 18 : P10 or data bit O:
in Port Mode: Port 1 Bit 0
in Bus Mode: CPU data bit O

Pin 19 : P11 or data bit 1:
in Port Mode: Port 1 Bit 1
in Bus Mode: CPU data bit 1

Pin 20 : P12 or data bit 2:
in Port Mode: Port 1 Bit 2
in Bus Mode: CPU data bit 2

Pin 21 : P13 or data bit 3:
in Port Mode: Port 1 Bit 3
in Bus Mode: CPU data bit 3

Pin 22 : P14 or data bit 4:
in Port Mode: Port 1 Bit 4
in Bus Mode: CPU data bit 4

Pin 23 : P15 or data bit 5:
in Port Mode: Port 1 Bit 5
in Bus Mode: CPU data bit 5

Pin 24 : P16 or data bit 6:
in Port Mode: Port 1 Bit 6
in Bus Mode: CPU data bit 6

Pin 25 : P17 or data bit 7:
in Port Mode: Port 1 Bit 7
in Bus Mode: CPU data bit 7

Pin 26 : P20 or address bit O:
in Port Mode: Port 2 Bit O
in Bus Mode: CPU address bit O

Pin 27 : P21 or address bit 1:
in Port Mode: Port 2 Bit 1
in Bus Mode: CPU address bit 1

Pin 28 : P22 or address bit 2:
in Port Mode: Port 2 Bit 2
in Bus Mode: CPU address bit 2

Pin 29 : P23 or address bit 3:
in Port Mode: Port 2 Bit 3
in Bus Mode: CPU address bit 3

Pin 30 : P24 or address bit 4:
in Port Mode: Port 2 Bit 4
in Bus Mode: CPU address bit 4

Pin 31 : P25 or address bit 5:
in Port Mode: Port 2 Bit 5
in Bus Mode: CPU address bit 5

Pin 32 : P26 or address bit 6:
in Port Mode: Port 2 Bit 6
in Bus Mode: CPU address bit 6

Pin 33 : P27 or address bit 7:
in Port Mode: Port 2 Bit 7
in Bus Mode: CPU address bit 7

Pin 34 : P30 or address bit 8:
in Port Mode: Port 3 Bit O
in Bus Mode: CPU address bit 8

Pin 35 : P31 or address bit 9:
in Port Mode: Port 3 Bit 1
in Bus Mode: CPU address bit 9
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Pin 36 : P32 or address bit 10:
in Port Mode: Port 3 Bit 2
in Bus Mode: CPU address bit 10

Pin 37 : P33 or address bit 11:
in Port Mode: Port 3 Bit 3
in Bus Mode: CPU address bit 11

Pin 38 : P34 or address bit 12:
in Port Mode: Port 3 Bit 4
in Bus Mode: CPU address bit 12

Pin 39 : P35 or address bit 13:
in Port Mode: Port 3 Bit 5
in Bus Mode: CPU address bit 13

Pin 40 : P36 or address bit 14:
in Port Mode: Port 3 Bit 6
in Bus Mode: CPU address bit 14

Pin 41 : P37 or address bit 15:
in Port Mode: Port 3 Bit 7
in Bus Mode: CPU address bit 15

Pin 42 : P50 or RDPort1\:
in Port Mode:
in Normal Mode: Port 5 Bit 0 (open drain output)
in Special Mode: read port 1 (low active)
in Bus Mode:
in Normal Mode: Port 5 Bit 0 (open drain output)
in Special Mode: read port 1 (low active)

Pin 43 : P51 or WRPort1\:
in Port Mode:
in Normal Mode: Port 5 Bit 1 (open drain output)
in Special Mode: write port 1 (low active)
in Bus Mode:
in Normal Mode: Port 5 Bit 1 (open drain output)
in Special Mode: write port 1 (low active)

Pin 44 : P52 or RDPort2\:
in Port Mode:
in Normal Mode: Port 5 Bit 2 (open drain output)
in Special Mode: read port 2 (low active)
in Bus Mode:
in Normal Mode: Port 5 Bit 2 (open drain output)
in Special Mode: read port 2 (low active)

Pin 45 : P53 or WRPort2\:
in Port Mode:
in Normal Mode: Port 5 Bit 3 (open drain output)
in Special Mode: write port 2 (low active)
in Bus Mode:
in Normal Mode: Port 5 Bit 3 (open drain output)
in Special Mode: write port 2 (low active)

Pin 46 : P54 or RDPort3\:
in Port Mode:
in Normal Mode: Port 5 Bit 4 (open drain output)
in Special Mode: read port 3 (low active)
in Bus Mode:
in Normal Mode: Port 5 Bit 4 (open drain output)
in Special Mode: read port 3 (low active)

Pin 47 : P55 or WRPort3\:
in Port Mode:
in Normal Mode: Port 5 Bit 5 (open drain output)
in Special Mode: write port 3 (low active)
in Bus Mode:
in Normal Mode: Port 5 Bit 5 (open drain output)
in Special Mode: write port 3 (low active)

Pin 48 : P70 or Memory Bank Address 0:
in Port Mode:
in Normal Mode: Port 7 Bit 0
in Special Mode: Memory Bank Address O
in Bus Mode:
in Normal Mode: Port 7 Bit 0
in Special Mode: Memory Bank Address 0

Pin 49 : P71 or Memory Bank Address 1:
in Port Mode:
in Normal Mode: Port 7 Bit 1
in Special Mode: Memory Bank Address 1
in Bus Mode:
in Normal Mode: Port 7 Bit 1
in Special Mode: Memory Bank Address 1

Pin 50 : P72 or Memory Bank Address 2:
in Port Mode:
in Normal Mode: Port 7 Bit 2
in Special Mode: Memory Bank Address 2
in Bus Mode:
in Normal Mode: Port 7 Bit 2
in Special Mode: Memory Bank Address 2

Pin 51 : P73 or Memory Bank Address 3:
in Port Mode:
in Normal Mode: Port 7 Bit 3
in Special Mode: Memory Bank Address 3
in Bus Mode:
in Normal Mode: Port 7 Bit 3
in Special Mode: Memory Bank Address 3

Pin 52 : P74 or Memory Bank Address 4:
in Port Mode:
in Normal Mode: Port 7 Bit 4
in Special Mode: Memory Bank Address 4
in Bus Mode:
in Normal Mode: Port 7 Bit 4
in Special Mode: Memory Bank Address 4
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Pin 53 : P75 or Memory Bank Address 5:
in Port Mode:
in Normal Mode: Port 7 Bit 5
in Special Mode: Memory Bank Address 5
in Bus Mode:
in Normal Mode: Port 7 Bit 5
in Special Mode: Memory Bank Address 5

Pin 54 : P76 or inverted CPU R/WA\:

in Port Mode:
in Normal Mode: Port 7 Bit 6
in Special Mode: inverted CPU R/W\,
i.e.: low active at read

in Bus Mode:
in Normal Mode: Port 7 Bit 6
in Special Mode: inverted CPU R/W\,
i.e.: low active at read

Pin 55 : P77 or Power-down Control:
in Port Mode:
in Normal Mode: Port 7 Bit 7

in Special Mode: Power-down Control External

Memory (high active)
in Bus Mode:
in Normal Mode: Port 7 Bit 7

in Special Mode: Power-down Control External

Memory (high active)

Pin 56 :

Pin 57 :

Pin 58 :

Pin 59 :

Pin 60 :

(interrupt controller source 7)

Pin 61 :

Pin 62 :

Pin 63 :

Pin 64 :

Pin 65:

Pin 66 :

Pin 67 :

Pin 68 :

P80:

P81:

P82:

P83:

Port 8 Bit O

Port 8 Bit 1

Port 8 Bit 2

Port 8 Bit 3

P87/INT:
Port 8 Bit 7 and interrupt input

P60:

P61:

P62:

P63:

P64.

P65:

P66:

P67:

Port 6 Bit 0

Port 6 Bit 1

Port 6 Bit 2

Port 6 Bit 3

Port 6 Bit 4

Port 6 Bit 5

Port 6 Bit 6

Port 6 Bit 7
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4.5. Pin Circuits

|—|: D fosc
4 . [}——«—{::}————>°3
Fig. 4-6: X1, X2
Vsup
s
M
S, . v 0
por, cls, watchdog I GND
Fig. 4-7: Reset
[ Vsup
. (ﬂ') - © 7..12
]
GND
Fig. 4-8: IM bus
Vsup
RESET =+
-
@ I:l < o 17
—
GND

Fig. 4-9: R/W, CCU 3000

Vsup
—
@ o 13..41
in special mode:
— 42...60
GND

Fig. 4-10: P1, P2, P3, Timer (1, 2, 3), IR (Input only),
in special mode: P5, P7, P8

Vsup

—4

M

- @ <>—o0 42...60
| in port mode

1
GND

Fig. 4-11: P5, P6, P7, P8 in port mode
Vsup
-
[ RESET
—

GND

Fig. 4-12: R/W, /P4, CCU 3001
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4.6. Electrical Characteristics
All voltages refer to ground.

4.6.1. Absolute Maximum Ratings

Symbol Parameter Pin Min. Max. Unit
Ta Ambient Operating Temperature - 0 65 °C
Ts Storage Temperature - -40 +125 °C
Vsup Supply Voltage 1 -0.5 6 \%
V| Input Voltage 4, 6, 16, -0.3V Vgypt0.3V -
13 to 25,
42 to 68
Pmax Maximum Power Dissipation - - 500 mw

The total sum of all the sink currents of all ports together must not exceed 80 mA lgytow and 280 mA — Iy high at any
time. Stresses beyond those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only. Functional operation of the device at these or any other conditions beyond those indicated
in the “Recommended Operating Conditions/Characteristics” of this specification is not implied. Exposure to absolute
maximum ratings conditions for extended periods may affect device reliability.

4.6.2. Recommended Operating Conditions

atTo=0°Cto65°C

Symbol Parameter Pin Min. Typ. Max. Unit
Vsup Supply Voltage 1 4.75 - 5.25 Vv
folk Clock Frequency 3,4 0.5 - 8 MHz
4.6.3. Recommended Crystal Characteristics  at Cxyar1 = CxraL2 = 22 pF; Csyray < 2 pF; C| =13 pF
Symbol Parameter Min. Typ. Max. Unit
Ta Ambient Operating Temperature -20 - +85 °C
fp Parallel Resonance Frequency - 4-8 - MHz
@ C_ =13 pF
R, Series Resistance - - 40 [8MHZz] Q
150 [4 MHZ]

Co Shunt Capacitance - - 7.0 pF
Cq Motional Capacitance - - 20 fF

P Rated Drive Level - 0.02 - mwW
ol fh Spurious Frequency Attenuation 20 - - dB
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4.6.4. DC Characteristics at T =0 °C to 65°C, Vgyp =5V, fcL k = 8 MHz

Symbol Parameter Pin No. Min. Typ. Max. Unit Comment
Isup Supply Current 1 - 8/16 15/30 mA @ 4/8 MHz
CCU 3000, (no external load)
CCU 3000-I
Isup Supply Current 1 - 14/28 20/40 mA @ 4/8 MHz
CCU 3001 (no external load)
CCU 3001-1
ViLH Input Low to High Trigger Level 4,6, 0.38* 2,05 0.56* Vv Schmitt-Trigger Inputs
7-12, Vsup Vsup
13-25,
42-68
ViuL Input High to Low Trigger Level 0.2* 1.15 0.29* \% Schmitt-Trigger Inputs
Vsup Vsup
VIHYsT Input Hysteresis 4,6, 0.1* 0.9 0.27* \% Schmitt-Trigger Inputs
7-25, Vsup Vsup
42-68
VBOH Bus Ports and Timer Output 13-15 2.8 - - Vv
High Voltage 17-41
VoL Bus Ports and Timer Output - - 0.4 \Y,
Low Voltage
IBOH Bus Ports and Timer Output 13-151 - - 2 mA
High Current 7-41
IsoL Bus Ports and Timer Output - - 5 mA
Low Current
IpsoL P5 Output Low Current 42-47 — - 5 mA
IpsoL P6 Output Low Current 61-68 — - 25 mA
Ip70L P7 Output Low Current 48-55 - - 5 mA
IpgoL P8 Output Low Current 56-60 — - 5 mA
loHL Output Leakage Current 42-60 - - 1 HA
Ip5pP70H Output High Current Special | 42-55 - - 2 mA
Mode, P5 to P7
Vpsp70H Output High Voltage Special | 42-55 2.8 - - Vv
Mode, P5 to P7
VoL Output Low Voltage 42-60 - - 0.4 \Y
atlp. =5 mA
VoL Output Low Voltage 61-68 - - 0.55 \%
atlo. =25mA
Vstpy Stand-by Voltage RAM 5 3 - - \Y
Istoy Stand-by Current RAM 5 - - 1 HA @ Vpp =0V, Vgipy = 5V
Vpow on Power-on Voltage 1 4.2 - 4.75 \%

Bus Ports: P1, P2, P3, P4.
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4.6.5. Using external devices

To avoid collision on the data bus during direction
changes, the CCU data bus out buffers (active during
PHI2="1"only) are disabled before the address, the R/W
and the R/W line changes (tppw < tan). This guarantees
that no collision happens on the bus if the output drives
of the external devices (ROM, RAM, Ports) are con-
trolled with the R/W or R/W signal and a read cycle fol-
lows a write cycle.

Important: In a write cycle the data-out drivers of the
CCuU set up the data bus lines. Then they leave these
lines so that no drivers are active on the data bus. A few
ns later the R/W or the P5 select signal latch the data into
the external device (Port out or Write into RAM). The
same signal is used to enable the output drivers of exter-

nal devices for reading so that another few ns later they
drive the bus. The DATA BUS is used as DATA
MEMORY for a few ns. This is the only way to make sure
that, independent from the loads on the CCU address,
data and control lines collisions are avoided and a maxi-
mum of access time is available for the memory.

IF YOU WANT TO WRITE TO EXTERNAL DEVICES
THE DATA BUS MUST BE IN THE TRISTATE MODE
DURING WRITE OPERATIONS OF THE CCU. No pull-
up or pull-down resistors are allowed.

Eveninagood layout the capacitive load on the data bus
is approx. 20 pF (2* pin capacity and layout). Evenin the
worst case of a 1 MQ leakage the time constant is
approx. 20 pys. The max. time between disabling the bus
drivers and the rising edge of R/W is 20 ns.

4.6.6. AC Characteristics at Tp =0 °Cto 65°C, Vgyp =5V, fcix =8 MHz, CI =0 pF
External Loads: add 0.75 ns/pF for controller output lines

Symbol Parameter Pin Min. Max. Unit
teye Cycle Time (Processor) 3 125 2000 ns
tpwL Pulse Width Low 3 60 1000 ns
taAH Address Hold Time 26-41 10 22 ns
taDs Address Setup Time Read 15 34 ns
tbsr Data Setup Time Read 18-25 20 - ns
tMDs Write Data Delay 10 29 ns
tDHwW Write Data Hold Time 9 16 ns
tDHR Read Data Hold Time 10 - ns
tRWH Read/Write Hold Time 17 10 24 ns
tWRH Read/Write Hold Time (P76 special | 17 13 34 ns
mode)
tpss Delay P1 to P3 Select Lines on P5 | 42-47 12 26 ns
tx102 Delay X1 to internal®2 4 7 15 ns
toox2 Delay ®2 internal to X2 3 5 10 ns
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o

X1 tx1p2>T teye g
tpwi
®d2 internal \ \
« tAps— .
tAH
A0...A15
tacc
UDHR = tDSR™
READ DATA / READ DATA
IDHW~e—— < IMDs*
WRITE DATA / WRITE DATA
tRWH
R/W
WR PORT 1 to 3 |
RD PORT 1to 3

SELECT LINES

Fig. 4-13: AC timing

tpss

tpss
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4.6.7. IM Bus Waveforms

H
Ident ﬁ
L

Clock 1| \2f 13| V4] \s| |s] {7] \s

H :]{ '
L

- A

e Bl

U

6

~—c—

Section A

Section B

Section C

Ident

Clock

tims r time

tim1

Address LSB

Data 5
L X 1

Address MSB

Data MSB

Fig. 4-14: IM bus waveforms
4.6.8. Description of the IM Bus

The INTERMETALL Bus (IM bus for short) was de-
signed to control the DIGIT 2000 ICs by the CCU Central
Control Unit. Via this bus the CCU can write data to the
ICs or read data from them. This means that the CCU
acts as a master, whereas all controlled ICs have purely
slave status.

The IM bus consists of three lines for the signals Ident
(ID), Clock (DL) and Data (D). The clock frequency
range is 50 Hz to 1 MHz. Ident and clock are unidirec-
tional from the CCU to the slave ICs, Data is bidirection-
al. Bidirectionality is achieved by using open-drain out-
puts. The 2.5 to 1 kOhm pull-up resistor common to all
outputs must be connected externally.

The timing of a complete IM bus transaction is shown in
Fig. 4-14. In the non-operative state the signals of all
three bus lines are High. To start a transaction the CCU
sets the ID signal to Low level, indicating an address
transmission, and sets the CL signal to Low level as well

as to switch the first bit on the Data line. Then eight ad-
dress bits are transmitted, beginning with the the LSB.
Data takeover in the slave ICs occurs at the positive
edge of the clock signal. At the end of the address byte
the ID signal switches to High, initiating the address
comparison in the slave circuits. In the addressed slave
the IM bus interface switches over to Data read or write,
because these functions are correlated to the address.
Also controlled by the address the CCU now transmits
eight or sixteen clock pulses, and accordingly one or two
bytes of data are written into the addressed IC or read
out from it, beginning with the LSB.

The completion of the bus transaction is signalled by a
short Low state pulse of the ID signal. This initiates the
storing of the transferred data.

For future software compatibility, the CCU must write a
zero into all bits not currently used. When reading unde-
fined or unused bits, the CCU must adopt “don’t care”
behavior.
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4.6.9. Recommended Operating Conditions of IM Bus

Symbol Parameter Pin No. Min. Typ. Max. Unit
VML IM bus Low Voltage Data - - 0.8 Vv
7,10
VIMH IM bus High Voltage 2.4 - - \%
Rext External Pull-Up Resistor 1 - 2.5 kQ
limoL IM bus Output Low Current - - 5 mA
fol @I IM bus Clock Frequency Clock 0.05 - 1000 kHz
9,12
tim1 ®I Clock Delay Time >0 - - -
after IM bus Ident
timz @I Clock Low Pulse Time 500 - - ns
tims @I Clock High Pulse Time 500 - - ns
tima @I Clock Setup Time >0 0.5 Oyms - ns
before Ident High
tivs ®I Clock Hold Time 250 050Mm3 | - ns
after Ident High
time ®I Clock Setup Time 1 tim2 ttims | — ps
before Ident End-Pulse
tim7 IM bus Data Delay Time >0 - - ns
after ®dI Clock
tims IM bus Data Setup Time Clock, >0 - - ns
before @I Clock Data
7, 9, 10,
timo IM bus Data Hold Time 12 >0 - - ns
after ®dI Clock
tim10 IM bus Ident Ident 1 tim2 ttima | — Ms
End-Pulse Low Time 8,11
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4.6.10. Registers

0200H System Clock Prescaler
Bit Reset Read Write
7t03 0 X
2 1 X Divisor value —1
1 0 X
0 0 X
0201H Control Register
Bit Reset Read Write
7 copy X no function — set to ‘1’ (to keep
from compatibility)
6 addr. X no function — set to ‘1’ (to keep
FEE9H compatibility)
5 X no function — set to ‘1’ (to keep
compatibility)
4 external bus: ‘1’ = bus on ports 0, 1, 2 Bus disable: ‘1” = disable bus on ports
disabled 0,1,2
3 R/W signal / Port4: ‘0’ = R/W, ‘1’ = P40 R/W signal / Port4: ‘0’ = R/W, ‘1’ = P40
2 internal ROM: ‘1’ = internal ROM ROM enable: ‘1’ = enable internal ROM
enabled
1 internal RAM: ‘1’ = internal RAM enabled RAM enable: ‘1’ = enable internal RAM
0 internal CPU: ‘1’ = internal CPU enabled CPU enable: ‘1’ = enable internal CPU
0202H Watchdog Control and Status
Bit Reset Read Write
7 X X Watchdog time value =
f
6 X X system
—_— wd
(65536 ) 1=n
S X X Ty = (N+1) * 65536
f
4 X X (don't use setting n<2!!) system
5 N =Nmin =2 0 Twdmin =49.152 ms
X X N = Nmax = 255 0 Tywgmax = 4.17792 s
i X X min. An =1 0 min. AT 4 =16.384 ms
0 1/0 ‘0': last RESET was generated by
watchdog
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0203H Port 1 Data Register

Bit Reset Read Write

7t00 0 Port 1 Data Port 1 Data

0204H Port 1 Direction Register

Bit Reset Read Write

7t00 1 X ‘1’ = input, ‘0’ = output mode
0205H Port 2 Data Register

Bit Reset Read Write

7t00 0 Port 2 Data Port 2 Data

0206H Port 2 Direction Register

Bit Reset Read Write

7100 1 X ‘1’ = input, ‘0’ = output mode
0207H Port 3 Data Register

Bit Reset Read Write

7t00 0 Port 3 Data Port 3 Data

0208H Port 3 Direction Register

Bit Reset Read Write

7t00 1 X ‘1’ = input, ‘0’ = output mode
0209H Port 4 Data Register

Bit Reset Read Write

7tol X X X

0 0 Port 4 Data (bit O only) Port 4 data (bit O, only)
020AH Port 5 Mode

Bit Reset Read Write

7t06 X X X

5t00 X Port 4 Data (bit 0 only) ‘1’ = port select mode, ‘0’ = port mode
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020BH Port 5 Direction Register

Bit Reset Read Write
7106 X X X
5t00 1 X ‘1’ = input, ‘0’ = output mode

020CH Port 5 Data Register
Bit Reset Read Write
7106 X X X
5 0 Data bit 5 Data hit 5
4 0 Data bit 4 Data bit 4
3 0 Data bit 3 Data bit 3
2 0 Data bit 2 Data bit 2
1 0 Data bit 1 Data bit 1
0 0 Data bit 0 Data bit 0
020DH IR Input
Bit Reset Read Write
7t03 X X X
2 X IR—pin logic level X
1 X ‘1’ if a falling edge occurred since last X
read, else ‘0’
0 X ‘1" if a rising edge occurred since last X
read, else ‘0’
020FH Port 7 Mode Register
Bit Reset Read Write
7 0 X ‘0’ = port mode, ‘1’ = power down control
for external memory
6 0 X ‘0’ = port mode, ‘1’ = \R/W output
5 0 X ‘0’ = port mode, ‘1’ = banking addr. bit 5
4 0 X ‘0’ = port mode, ‘1’ = banking addr. bit 4
3 0 X ‘0’ = port mode, ‘1’ = banking addr. bit 3
2 0 X ‘0’ = port mode, ‘1’ = banking addr. bit 2
1 0 X ‘0’ = port mode, ‘1’ = banking addr. bit 1
0 0 X ‘0’ = port mode, ‘1’ = banking addr. bit 0
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0210H IM Bus 1 Control and Status Register
Bit Reset Read Write
7t04 X X X
3 0 ‘1’ = 1 byte received in slave reg- ‘1’ = read word via IM bus (bits 0 to 3:
ister 3 (IM bus address 4) (master) ‘0000'=
2 0 ‘1’ = 1 byte received in slave reg- ‘1’ = read byte via IM bus reset IM bus
ister 2 (IM bus address 3) (master) interface)
1 0 ‘1’ = 1 byte received in slave reg- ‘1’ = write word via IM bus
ister 1 (IM bus address 2) (master)
0 0 ‘1’ = IM bus (master) busy ‘1’ = write byte via IM bus
(master)
0211H IM Bus 1 Data Transfer Rate Register
Bit Reset Read Write
7106 X X X
5 X X transfer rate bit 5
4 X X transfer rate bit 4
3 X X transfer rate bit 3
2 X X transfer rate bit 2
1 X X transfer rate bit 1
0 X X transfer rate bit 0
0213H IM Bus 1 Master Address Register
Bit Reset Read Write
7 X X IM bus address bit 7
6 X X IM bus address bit 6
5 X X IM bus address bit 5
4 X X IM bus address bit 4
3 X X IM bus address bit 3
2 X X IM bus address bit 2
1 X X IM bus address bit 1
0 X X IM bus address bit 0
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0214H IM Bus 1 Master Data Register, Low Byte

Bit Reset Read Write

7 X IM bus data bit 7 IM bus data bit 7
6 X IM bus data bit 6 IM bus data bit 6
5 X IM bus data bit 5 IM bus data bit 5
4 X IM bus data bit 4 IM bus data bit 4
3 X IM bus data bit 3 IM bus data bit 3
2 X IM bus data bit 2 IM bus data bit 2
1 X IM bus data bit 1 IM bus data bit 1
0 X IM bus data bit 0 (LSB) IM bus data bit 0 (LSB)
0215H IM Bus 1 Master Data Register, High Byte

Bit Reset Read Write

7 X IM bus data bit 15 (MSB) IM bus data bit 15 (MSB)
6 X IM bus data bit 14 IM bus data bit 14
5 X IM bus data bit 13 IM bus data bit 13
4 X IM bus data bit 12 IM bus data bit 12
3 X IM bus data bit 11 IM bus data bit 11
2 X IM bus data bit 10 IM bus data bit 10
1 X IM bus data bit 9 IM bus data bit 9
0 X IM bus data bit 8 IM bus data bit 8
0216H IM Bus 1 Slave 1 Register (IM Bus Address 2)

Bit Reset Read Write

7 X IM bus data, bit 7 X

6 X IM bus data, bit 6 X

5 X IM bus data, bit 5 X

4 X IM bus data, bit 4 X

3 X IM bus data, bit 3 X

2 X IM bus data, bit 2 X

1 X IM bus data, bit 1 X

0 X IM bus data, bit 0 X
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0218H IM Bus 1 Slave 2 Register (IM Bus Address 3)

Bit Reset Read Write

7 X IM bus data, bit 7 X

6 X IM bus data, bit 6 X

5 X IM bus data, bit 5 X

4 X IM bus data, bit 4 X

3 X IM bus data, bit 3 X

2 X IM bus data, bit 2 X

1 X IM bus data, bit 1 X

0 X IM bus data, bit 0 X

021AH IM Bus 1 Slave 3 Register (IM Bus Address 4)

Bit Reset Read Write

7 X IM bus data, bit 7 X

6 X IM bus data, bit 6 X

5 X IM bus data, bit 5 X

4 X IM bus data, bit 4 X

3 X IM bus data, bit 3 X

2 X IM bus data, bit 2 X

1 X IM bus data, bit 1 X

0 X IM bus data, bit 0 X

021CH Interrupt Controller Control Register

Bit Reset Read Write

7105 X X X

4 0 X ‘0’ = reset interrupt controller
3 1 X ‘0’ = disable after interrupt
2 1 X ‘0’ = disable interrupts
1 1 X ‘0’ = allow next interrupt
0 0 X ‘0’ = clear all requests
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021DH Interrupt Controller Return Register
Bit Reset Read Write
7 X X X
6 X X X
5 X X N The ‘write’ to this register is the
4 X X x handshake for the interrupt T
%) X X X controller that the current o
2 X X X interrupt request is served.
1 X X X
0 X X X
021EH Interrupt Priorities: Source 1 = Timer 2 and Source 0 = Timer 1
Bit Reset Read Write
7 0 X X|XPX | X | X)X | X] X | |nterrupt priority
value for source 1
6 0 X 0)0|O0O|O|1|1|1 1| =timer2
values 0 to 7:
0 = interrupt
5 0 X 0j0ol1(1|/0/0|11 disabled
1 = lowest priority
4 0 X 01/ 0110 1/ 0] 1 7 = highest priority
off low high
3 0 X Interrupt priority
X| X| X[ X | X] X| X| X| value for source 0
2 0 X =timer 1
0/0/ 0|0 11|11 valuesOto7:
0 = interrupt
1 0 X olol1]/1]olol1]1 disabled
1 = lowest priority
0 0 X ol 11 ol 1| 0| 1| o] 1| 7= highest priority
021FH Interrupt Priorities: Source 3 = IM Bus 1 Master and Source 2 = Timer 3
Bit Reset Read Write
7 0 X X| X X | X | X| X| X| X| |nterrupt priority
value for source 3
6 0 X 0/0/0O|O|12|1|1|1| =IMbus1Master
values 0 to 7:
111 1| 1| O=interrupt
S 0 X 00 00 disabled
1 = lowest priority
4 0 X 0] 1] 01|10 1] 0] 1 7 = highest priority
off low high
3 0 X Interrupt priority
X| X| X| X | X| X| X| X| value for source 2
=timer 3 (1 ms)
2 0 X 0/0/0|0]|1]1]1]1] valuesOtoT:
0 = interrupt
1 0 X olol1/1]o0]ol11|  disabled
1 = lowest priority
0 0 X ol 1/ ol 1] 0| 1| o] 1| 7 = highest priority
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0220H Interrupt Priorities: Source 5 = IM Bus 2 Master and Source 4 = IM bus 1 Slave
Bit Reset Read Write
7 0 X X| XX | X | X X | X X | |nterrupt priority
value for source 5
6 0 X 0/0/0|O|1|1|1| 1| =IMbus?2 Master
values 0 to 7:
111 1| 1| O=interrupt
5 0 X 010 00 disabled
1 = lowest priority
4 0 X 0] 1] 0j1}0| 1/ 0] 1 7 = highest priority
off low high —
3 0 X Interrupt priority
X| X| X| X | X| X| X| X| value for source 4
2 0 X =IM bus 1 slave
0/0/0|0]|1]1]1]1] valuesOto7:
0 = interrupt
1 0 X olol1/1]o0lo|1]1]  disabled
1 = lowest priority
0 0 X ol 1/ ol 1] 0l 1] ol 1| 7 = highest priority
0221H Interrupt Priorities: Source 7 = P87 and Source 6 = IM bus 2 Slave
Bit Reset Read Write
7 0 X XX XX X | X} X)X | Interrupt priority
olololo oot value for source 7
= P87
6 0 X values 0 to 7:
0 = interrupt
5 0 X 0/0l1/1|0/0]1|12 disabled
1 = lowest priority
4 0 X 01/ 0j1]0f 1/ 0] 1 7 = highest priority
off low high
3 0 X Interrupt priority
X[ X| X[ X | X] X] X| X| yalue for source 4
2 0 X =IM bus 2 slave
0/0[0|0]1]1]1[1] valuesOto7:
0 = interrupt
1 0 X 0lof1]/1]0/0] 11| disabled
1 = lowest priority
0 0 X ol 11 ol 11 ol 1| ol 1| 7 = highest priority
0222H Timer 1 Control Register 1
Bit Reset Read Write
7 X X ‘1’ = second serial input level enabled
6 X X clock select, bit 1: ‘00’ = pin, ‘01’ = fosc
5 X X clock select, bit 0: ‘10’ = PHI2, ‘11’ = no clock
4 X X counter stop: ‘0’ =disabled, ‘1’ =carry outaccu
3 X X start condition, bit 1: ‘00’ = none (always active)
2 X X start condition, bit 0: ‘01’ = edge,
10’ = pin, ‘11’ =\ pin
1 X X ‘1’ = half load enabled
0 X X active edge selection: ‘0’ = rising, ‘1’ = falling
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0223H Timer 1 Control Register 2
Bit Reset Read Write
7 X X pin output mode, bit 1: 00 = disabled, 01 = serial out
6 X X pin output mode, bit 0: 10 = PWM, 11 = carry accu D
5 X X read latch, bit 2: 000 = disabled, 001 = carry accu C
4 X X read latch, bit 1: ‘010’ = carry accu D, ‘011’ pin
3 X X read latch, bit 0: ‘100’ = \pin, ‘101’ = prescaler out-
put, ‘110’ = prescaler input, ‘111’ = undefined
2 X X accu clock, bit 1: ‘00’ = presc. input, ‘01’ = pre.output
1 X X accu clock, bit 0: ‘10’ = pin, ‘11’ =\ pin
0 X X ‘1’ = use accu ¢ with accu d as long one (16bit accu)
0224H Timer 1 Control Register 3
Bit Reset Read Write
7 X X interrupt event, bit 2:*000’ = none, ‘001’ = pin
6 X X interrupt event, bit 1:'‘010’ = \pin,
‘011’ = carry accu C,
5 X X interrupt event, bit 0:100’ = carry accu D,
‘1071’, 110, 111’ = undefined
4 X X load event, bit 1: ‘00’: ‘00’ = none,
‘01’ = carry accu C,
3 X X load event, bit 0: ‘10 = carry accu D, ‘11’ = reg. load
2 X X accu C input: ‘0’ = bus register, ‘1’ = -1
1 X X accu D input: ‘0’ = bus register, ‘1’ = -1
0 X X serial mode enable: ‘0’ = disable, ‘1’ = enable
0225H Timer 1 Prescaler Low Byte
Bit Reset Read Write
7 X X scaler value bit 7
6 X X scaler value bit 6
5 X X scaler value bit 5
4 X X scaler value bit 4
3 X X scaler value bit 3
2 X X scaler value bit 2
1 X X scaler value bit 1
0 X X scaler value bit 0 (LSB)
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0226H Timer 1 Prescaler High Byte

Bit Reset Read Write

7 X X scaler value bit 15 (MSB)
6 X X scaler value bit 14
5 X X scaler value bit 13
4 X X scaler value bit 12
3 X X scaler value bit 11
2 X X scaler value bit 10
1 X X scaler value bit 9
0 X X scaler value bit 8
0228H Timer 1 Accu Low Byte (Accu C)

Bit Reset Read Write

7 X X accu bit 7

6 X X accu bit 6

5 X X accu bit 5

4 X X accu bit 4

3 X X accu bit 3

2 X X accu bit 2

1 X X accu bit 1

0 X X accu bit 0 (LSB)
0229H Timer 1 Accu High Byte (Accu D)

Bit Reset Read Write

7 X X accu bit 15 (MSB)
6 X X accu bit 14

5 X X accu bit 13

4 X X accu bit 12

3 X X accu bit 11

2 X X accu bit 10

1 X X accu hit 9

0 X X accu bit 8

ITT Semiconductors

47




CCU 3000, CCU 3000-I
CCU 3001, CCU 3001-I

022AH Timer 1 Adder Low Byte

Bit Reset Read Write

7 X adder bit 7 adder bit 7

6 X adder bit 6 adder bit 6

5 X adder bit 5 adder bit 5

4 X adder bit 4 adder bit 4

3 X adder bit 3 adder bit 3

2 X adder bit 2 adder bit 2

1 X adder bit 1 adder bit 1

0 X adder bit 0 (LSB) adder bit 0 (LSB)

022BH | Timer 1 Adder High Byte

Bit Reset Read Write

7 X adder bit 15 (MSB) adder bit 15 (MSB)

6 X adder bit 14 adder bit 14

5 X adder bit 13 adder bit 13

4 X adder bit 12 adder bit 12

3 X adder bit 11 adder bit 11

2 X adder bit 10 adder bit 10

1 X adder bit 9 adder bit 9

0 X adder bit 8 adder bit 8

022CH | Timer 2 Control Register 1

Bit Reset Read Write

7 X X ‘1’ = second serial input level enabled

6 X X clock select, bit 1: ‘00’ = pin, ‘01’ = fosc.,

5 X X clock select, bit 0: ‘10’ = PHI2, ‘11’ = no clock

4 X X counter stop: ‘0’ = disabled , ‘1’ = carry out accu
3 X X start condition, bit 1: ‘00’= none (always active),
2 X X start condition, bit 0: ‘01’ = edge, ‘10’ = pin, ‘11’ =\pin
1 X X ‘1’ = half load enabled

0 X X active edge selection: ‘0’ = rising ‘1’ = falling

48

ITT Semiconductors




CCU 3000, CCU 3000-I
CCU 3001, CCU 3001-I

022DH | Timer 2 Control Register 2
Bit Reset Read Write
7 X X pin output mode, bit 1: ‘00’ = disabled, ‘01’ = serial
out,
6 X X pin output mode, bit 0: ‘10’ = PWM,
‘11’ = carry accu D
5 X X read latch, bit 2: ‘000’ = disabled,
‘001’ = carry accu C
4 X X read latch, bit 1: ‘010’ = carry accu D, ‘011’ pin
3 X X read latch, bit 0: ‘100’ = \pin, ‘101’ = prescaler out-
put, ‘110’ = presc. input, ‘111’ = undefined
2 X X accu clock, bit 1: ‘00’ = presc. input,
‘01’ = presc. output
1 X X accu clock, bit 0: 10’ = pin, ‘11’ = \pin
0 X X ‘1’ = use accu C with accu D as long one
(16-bit accu)
022EH | Timer 2 Control Register 3
Bit Reset Read Write
7 X X interrupt event, bit 2: ‘000’ = none, ‘001’ = pin
6 X X interrupt event, bit 1: ‘010’ = \pin,
‘011" = carry accu C
5 X X interrupt event, bit 0: ‘100’ = carry accu D,
‘101’, ‘1107, ‘111’ = undefined
4 X X load event, bit 1: ‘00’ = none, ‘01’ = carry accu C,
3 X X load event, bit 0: ‘10’ = carry accu D,
‘11’ = register load
2 X X accu C input: ‘0’ = bus register, ‘1’ = -1
1 X X accu D input: ‘0’ = bus register, ‘1’ = -1
0 X X serial mode enable: ‘0’ = disable, ‘1’ = enable
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022FH Timer 2 Prescaler Low Byte

Bit Reset Read Write

7 X X scaler value bit 7
6 X X scaler value bit 6
5 X X scaler value bit 5
4 X X scaler value bit 4
3 X X scaler value bit 3
2 X X scaler value bit 2
1 X X scaler value bit 1
0 X X scaler value bit 0 (LSB)
0230H Timer 2 Prescaler High Byte

Bit Reset Read Write

7 X X scaler value bit 15 (MSB)
6 X X scaler value bit 14
5 X X scaler value bit 13
4 X X scaler value bit 12
3 X X scaler value bit 11
2 X X scaler value bit 10
1 X X scaler value bit 9
0 X X scaler value bit 8
0232H Timer 2 Accu Low Byte (Accu C)

Bit Reset Read Write

7 X X accu bit 7

6 X X accu bit 6

5 X X accu bit 5

4 X X accu bit 4

3 X X accu bit 3

2 X X accu bit 2

1 X X accu bit 1

0 X X accu bit 0 (LSB)
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0233H Timer 2 Accu High Byte (Accu D)

Bit Reset Read Write

7 X X accu bit 15 (MSB)
6 X X accu bit 14

5 X X accu bit 13

4 X X accu bit 12

3 X X accu bit 11

2 X X accu bit 10

1 X X accu bit 9

0 X X accu hit 8
0234H Timer 2 Adder Low Byte

Bit Reset Read Write

7 X adder bit 7 adder bit 7

6 X adder bit 6 adder bit 6

5 X adder bit 5 adder bit 5

4 X adder bit 4 adder bit 4

3 X adder bit 3 adder bit 3

2 X adder bit 2 adder bit 2

1 X adder bit 1 adder bit 1

0 X adder bit O (LSB) adder bit 0 (LSB)
0235H Timer 2 Adder High Byte

Bit Reset Read Write

7 X adder bit 15 (MSB) adder bit 15 (MSB)
6 X adder bit 14 adder bit 14

5 X adder bit 13 adder bit 13

4 X adder bit 12 adder bit 12

3 X adder bit 11 adder bit 11

2 X adder bit 10 adder bit 10

1 X adder bit 9 adder bit 9

0 X adder bit 8 adder bit 8
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0236H Timer 3 Control Register 1
Bit Reset Read Write
7 X X ‘1’ = second serial input level enabled
6 X X clock select, bit 1: ‘00’ = pin, ‘01’ = fosc.,
5 X X clock select, bit 0: '10' = PHI2, ‘11’ = no clock
4 X X counter stop: ‘0’ = disabled , ‘1’ = carry out accu
3 X X start condition, bit 1: ‘00’= none (always active),
2 X X start condition, bit 0; ‘01’ = edge, ‘10’ = pin, ‘11’ =\pin
1 X X ‘1’ = half load enabled
0 X X active edge selection: ‘0’ = rising, ‘1’ = falling
0237H Timer 3 Control Register 2
Bit Reset Read Write
7 X X pin output mode, bit 1: 00 = disabled, 01 = serial out
6 X X pin output mode, bit 0: 10 = PWM, 11 = carry accu D
5 X X read latch, bit 2: 000 = disabled, 001 = carry accu C
4 X X read latch, bit 1: ‘010’ = carry accu D, ‘011’ pin
3 X X read latch, bit 0: ‘100’ = \pin, ‘101’ = prescaler out-
put, ‘110’ = presc. input, ‘111’ = undefined
2 X X accu clock, bit 1: ‘00’ = presc. input,
‘01’ = presc. output
1 X X accu clock, bit 0: ‘10’ = pin, ‘11’ = \pin
0 X X 1 = use acc. C with acc. D as long one (16-bit acc.)
0238H Timer 3 Control Register 3
Bit Reset Read Write
7 X X interrupt event, bit 2; ‘000’ = none, ‘001’ = pin
6 X X interrupt event, bit 1: ‘010’ = \pin, 011 = carry accu C
5 X X interrupt event, bit 0: ‘100’ = carry accu D,
101, ‘1107, ‘111’ = undefined
4 X X load event, bit 1: ‘00’ = none, ‘01’ = carry accu C,
3 X X load event, bit 0: 10 = carry accu D, 11 = regist. load
2 X X accu C input: ‘0’ = bus register, ‘1’ = -1
1 X X accu D input: ‘0’ = bus register, ‘1’ = -1
0 X X serial mode enable: ‘0’ = disable, ‘1’ = enable
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0239H Timer 3 Prescaler Low Byte

Bit Reset Read Write

7 X X scaler value bit 7
6 X X scaler value bit 6
5 X X scaler value bit 5
4 X X scaler value bit 4
3 X X scaler value bit 3
2 X X scaler value bit 2
1 X X scaler value bit 1
0 X X scaler value bit 0 (LSB)
023AH | Timer 3 Prescaler High Byte

Bit Reset Read Write

7 X X scaler value bit 15 (MSB)
6 X X scaler value bit 14
5 X X scaler value bit 13
4 X X scaler value bit 12
3 X X scaler value bit 11
2 X X scaler value bit 10
1 X X scaler value bit 9
0 X X scaler value bit 8
023CH | Timer 3 Accu Low Byte (Accu C)

Bit Reset Read Write

7 X X accu bit 7

6 X X accu bit 6

5 X X accu hit 5

4 X X accu bit 4

3 X X accu bhit 3

2 X X accu bit 2

1 X X accu bit 1

0 X X accu bit 0 (LSB)
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023DH Timer 3 Accu High Byte (Accu D)

Bit Reset Read Write

7 X X accu bit 15 (MSB)
6 X X accu bhit 14

5 X X accu bit 13

4 X X accu bit 12

3 X X accu bit 11

2 X X accu bit 10

1 X X accu bit 9

0 X X accu bit 8
023EH Timer 3 Adder Low Byte

Bit Reset Read Write

7 X adder bit 7 adder bit 7

6 X adder bit 6 adder bit 6

5 X adder bit 5 adder bit 5

4 X adder bit 4 adder bit 4

3 X adder bit 3 adder bit 3

2 X adder bit 2 adder bit 2

1 X adder bit 1 adder bit 1

0 X adder bit O (LSB) adder bit O (LSB)
023FH Timer 3 Adder High Byte

Bit Reset Read Write

7 X adder bit 15 (MSB) adder bit 15 (MSB)
6 X adder bit 14 adder bit 14

5 X adder bit 13 adder bit 13

4 X adder bit 12 adder bit 12

3 X adder bit 11 adder bit 11

2 X adder bit 10 adder bit 10

1 X adder bit 9 adder bit 9

0 X adder bit 8 adder bit 8
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0240H Port 6 Data Register

Bit Reset Read Write

7t00 0 Port 6 Data Port 6 Data

0241H Port 6 Direction Register

Bit Reset Read Write

7t00 1 X ‘1’ = input, ‘0’ = output mode
0242H Port 7 Data Register

Bit Reset Read Write

7t00 0 Port 7 Data Port 7 Data

0243H Port 7 Direction Register

Bit Reset Read Write

7t00 1 X ‘1’ = input, ‘0’ = output mode
0244H Port 8 Data Register

Bit Reset Read Write

7 0 Data bit 7 Data bit 7

61to4 X X X

3 0 Data bit 3 Data bit 3

2 0 Data bit 2 Data bit 2

1 0 Data bit 1 Data bit 1

0 0 Data bit O Data bit O
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0245H Port 8 Direction Register
Bit Reset Read Write
7 1 X ‘1’ = input, ‘0’ = output mode
6 X X X
5 X X X
4 X X X
3 1 X ‘1’ = input, ‘0’ = output mode
2 1 X ‘1’ = input, ‘0’ = output mode
1 1 X ‘1’ = input, ‘0’ = output mode
0 1 X ‘1’ = input, ‘0’ = output mode
0246H IM Bus 2 Control and Status Register
Bit Reset Read Write
7t04 X X X
3 0 ‘1’ = 1 byte received in slave ‘1’ = read word via IM bus (bits 0 ... 3:
register 3 (IM bus address 4) (master) ‘0000'=
2 0 ‘1’ = 1 byte received in slave ‘1’ = read byte via IM bus reset IM bus
register 2 (IM bus address 3) (master) interface)
1 0 ‘1’ = 1 byte received in slave ‘1’ = write word via IM bus
register 1 (IM bus address 2) (master)
0 0 ‘1’ = IM bus (master) busy ‘1’ = write byte via IM bus
(master)
0247H IM Bus 2 Data Transfer Rate Register
Bit Reset Read Write
7106 X X X
5 X X transfer rate bit 5
4 X X transfer rate bit 4
3 X X transfer rate bit 3
2 X X transfer rate bit 2
1 X X transfer rate bit 1
0 X X transfer rate bit 0
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0249H IM Bus 2 Master Address Register

Bit Reset Read Write

7 X X IM bus address bit 7

6 X X IM bus address bit 6

5 X X IM bus address bit 5

4 X X IM bus address bit 4

3 X X IM bus address bit 3

2 X X IM bus address bit 2

1 X X IM bus address bit 1

0 X X IM bus address bit 0
024AH IM Bus 2 Master Data Register, Low Byte

Bit Reset Read Write

7 X IM bus data, low byte, bit 7 IM bus data, low byte, bit 7
6 X IM bus data, low byte, bit 6 IM bus data, low byte, bit 6
5 X IM bus data, low byte, bit 5 IM bus data, low byte, bit 5
4 X IM bus data, low byte, bit 4 IM bus data, low byte, bit 4
3 X IM bus data, low byte, bit 3 IM bus data, low byte, bit 3
2 X IM bus data, low byte, bit 2 IM bus data, low byte, bit 2
1 X IM bus data, low byte, bit 1 IM bus data, low byte, bit 1
0 X IM bus data, low byte, bit 0 IM bus data, low byte, bit 0
024BH IM Bus 2 Master Data Register, High Byte

Bit Reset Read Write

7 X IM bus data, high byte, bit 7 IM bus data, high byte, bit 7
6 X IM bus data, high byte, bit 6 IM bus data, high byte, bit 6
5 X IM bus data, high byte, bit 5 IM bus data, high byte, bit 5
4 X IM bus data, high byte, bit 4 IM bus data, high byte, bit 4
3 X IM bus data, high byte, bit 3 IM bus data, high byte, bit 3
2 X IM bus data, high byte, bit 2 IM bus data, high byte, bit 2
1 X IM bus data, high byte, bit 1 IM bus data, high byte, bit 1
0 X IM bus data, high byte, bit 0 IM bus data, high byte, bit 0
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024CH IM Bus 2 Slave 1 Register (IM Bus Address 2)

Bit Reset Read Write
7 X IM bus data, bit 7 X

6 X IM bus data, bit 6 X

5 X IM bus data, bit 5 X

4 X IM bus data, bit 4 X

3 X IM bus data, bit 3 X

2 X IM bus data, bit 2 X

1 X IM bus data, bit 1 X

0 X IM bus data, bit 0 X
024EH IM Bus 2 Slave 2 Register (IM Bus Address 3)

Bit Reset Read Write
7 X IM bus data, bit 7 X

6 X IM bus data, bit 6 X

5 X IM bus data, bit 5 X

4 X IM bus data, bit 4 X

3 X IM bus data, bit 3 X

2 X IM bus data, bit 2 X

1 X IM bus data, bit 1 X

0 X IM bus data, bit 0 X
0250H IM Bus 2 Slave 3 Register (IM Bus Address 4)

Bit Reset Read Write
7 X IM bus data, bit 7 X

6 X IM bus data, bit 6 X

5 X IM bus data, bit 5 X

4 X IM bus data, bit 4 X

3 X IM bus data, bit 3 X

2 X IM bus data, bit 2 X

1 X IM bus data, bit 1 X

0 X IM bus data, bit 0 X
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5. Index

Access time, 5

Accu, 16, 17, 18, 22, 66
Accumulator, 14, 17

Adder, 16, 22, 66
Arithmetic unit, 14
Asynchronous interface, 14

Bus external bit, 8

Clock, 4, 5, 10, 17, 21, 22, 32, 37, 66
Clock supervision, 4, 21

Control byte, 10, 22, 66

Control register, 5, 8, 12, 13
Counter, 14, 16

Data transfer rate, 22
Direction register, 5, 6, 22, 66

EMU, 4, 12, 21
Event counter, 14

Frequency counter, 14

Generator, 4, 5, 14

Handshake, 12

I/O lines, 4, 5
I/0 page, 5
IM bus interface, 4, 12, 13, 36

Internal time reference, 14

Interrupt, 4, 5, 10

Interrupt controller, 4, 5, 10, 11, 21, 22, 66
IR-input, 21, 22, 66

IR—input, 4

Lines, 4, 5, 6, 12, 34, 36, 65

Mask-programmed, 5
Master, 12, 22, 36, 66
Master address, 12, 22
Master data, 12, 22
Mode register, 22, 66
Multimaster ability, 12

Open drain outputs, 5
0SC, 5
Oscillator, 5, 8

P4,5, 8, 31, 33, 34

Page 0, 5

2,5

Port1, 5, 6, 22, 34, 35, 65, 66
Port 3, 5, 8, 22, 66

Port 6, 5

Port 8, 5

Power on, 4, 21

Prescaler, 14, 16, 17
Priority, 10

Pull-up resistor, 5, 8, 12, 36
Pull-up resistor, 12, 37
Pulse-length meter, 14
Push-pull outputs, 5

PWM, 14, 17

R/W mode, 8
R/W-line, 5, 34, 65
RAM, internal, 4
Rate multiplier, 14
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RESET, 5, 8, 10, 11, 13, 17, 21, 22, 22, 31, 66
ROM, 4
RTI, 10

Serial interface, 14
Slave registers, 12, 13
Speed, 12

Stand-by option, 4

Start and stop detector, 14

Timer, 14
Timers, 4, 14, 17, 22, 66

Watchdog, 4, 19, 22, 66

X1, 34
X2, 34
XTAL1, 5
XTAL2, 5
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6. Addendum: CCU 3000, CCU 3000-I EMU Versions

The CCU 3000 TCs 10, 12, 16, 1, and CCU 3000-1 TCs

1 and 3 are emulator versions (EMUSs). They differ from P2

production versions in the programmability of control

register bit 5: If this bit is set to 0, the CCU assumes to

have a clock signal at its X1-pin instead of a crystal con-
nected at pins X1 and X2. X2, in that case, works as a
clock output delivering the inverted processor ®2 output

—_——————— — ®2-switch

D ’_J('—D—> fosc
\
IT

3

Fig. 6-1: X1, X2

signal. -
Position shown:
®2-switch =1
XTAL-mode
0201H Control Register
Bit Reset Read Write
7 copy X no function — set to ‘1’ (to keep
from compatibility)
6 addr. X no function — set to ‘1’ (to keep
FFEF9H compatibility)
5 PHI2-out: ‘0’ = active, ‘1’ = inactive PHI2-out: ‘0’ = active, ‘1’ = inactive
4 external bus: ‘1’ = bus on ports 0, 1, 2 Bus disable: ‘1’ = disable bus on ports
disabled 0,1,2
3 R/W signal / Port4: ‘0’ = R/W, ‘1’ = P40 R/W signal / Port4: ‘0’ = R/W, ‘1’ = P40
2 internal ROM: ‘1’ = internal ROM ROM enable: ‘1’ = enable internal ROM
enabled
1 internal RAM: ‘1’ = internal RAM enabled RAM enable: ‘1’ = enable internal RAM
0 internal CPU: ‘1’ = internal CPU enabled CPU enable: ‘1’ = enable internal CPU
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7. Addendum: CCU 3000 1 pm Version

As the 1 um version of the CCU has faster pin signal drivers than the 1.2 um version, it may be programmed to work
in a kind of “slow mode”, i.e.: the current of the pin driver transistors in that mode is limited to 35 to 40%. In this default
mode it is compatible with the 1.2 um version.

020EH Fast/Slow Register

Bit Reset Read Write

7103 X X X

2 0 X Port 6: 0 = slow, 1 = fast

1 0 X Ports 5, 7, 8, Timers 1, 2, 3, IR,
IM bus: 0 = slow, 1 = fast

0 0 X Ports 1, 2, 3, 4,: 0 = slow, 1 = fast

7.1. Electrical Characteristics

7.1.1. Absolute Maximum Ratings

Symbol Parameter Pin No. Min. Max. Unit Test Conditions

Voltages

Vpbp Supply Voltage 1 -0.5 6.5 \%

V| Input Voltage on any pin 1to 68 -0.3 Vpp+0.3 \%

Currents

Ibb Supply Current 1 -50 80 mA

IsTBY Standby Current 5 —280 50 mA

Iy Input Current 7 to 68 -2 2 mA

lo Output Current 7 to 60 -5 5 mA (except Port 6)

lo Output Current 61 to 68 30 mA (Port 6 only)

Temperatures

Ta Ambient Temperature under - -10 80 °C

Bias

Ts Storage Temperature - -40 125 °C

Power

Pmax Power Dissipation - 1210 mw Ta <70 °C, 68-pin PLCC
800 mw Ta £ 70 °C, 64-pin SDIP

Stresses beyond those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress rating only. Functional operation of the device at these or any other conditions beyond those indicated in the
“Recommended Operating Conditions/Characteristics” of this specification is not implied. Exposure to absolute maxi-
mum ratings conditions for extended periods may affect device reliability.
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7.1.2. Recommended Operating Conditions

atVpp=4.75V, Tayg =0 °Cto 70°C

Symbol Parameter Pin No. Min. Typ. Max. Unit Test Conditions
Input Voltages
VINL Input Low Voltage Vgg—03 | - 0.8 \%
3,4,
ViH Input High Voltage 6-68 2.8 - Vpp +0.3 | V
Open Drain Output Voltages
VoH Output High Voltage 61-68 - Vpp +0.3 Vv (Port 6 only)
Standby Voltage
VsTBY 5 3 - 5.25 \
Clock Input
FxTaL 4 0.5 - 8 MHz external clock
Capacitive Load on Address, RWQ and Data Pads (Port1, Port2, Port3, Port4)
CaDE 30 pF Bus fast mode
<020E >, Bit0=0
17-41
Caps 100 pF Bus slow mode
<020E >, Bit0=1

7.1.3. Recommended Crystal Characteristics

at CxraL1 = CxraL2 = 22 pF£1p; Cgyray < 2 pF

Symbol Parameter Pin No. Min. Typ. Max. Unit Test Conditions
Quartz (XTAL1/XTAL2)
fo Parallel Resonance Frequency - - 4-8 - MHz C.=13 pF
R1 Series Resistance - - - 40 Q 8 MHz
150 Q 4 MHz
Co Shunt Capacitance - - - 7.0 pF
Cq Motional Capacitance - - - 20 fF
P Rated Drive Level - - 0.02 - mw
fo/fH Spurious Frequency Attenuation | — 20 - - dB
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7.1.4. DC Characteristics at Vpp = 4.75V t0 5.25V, Tapyg = 0 °C to 70°C,fxa. = 8 MHz, for 68-Pin PLCC Package

Symbol Parameter Pin No. Min. Typ. Max. Unit Comment
Ibp Supply Current (no external | 1 - 8/16 15/30 mA @ 4/8 MHz
load, CMOS-levels on in-
puts)
IsTBY Standby Current 5 1 HA Vpp=0V, VsT1gY =5V
Vpor Power-On Reset Voltage 6 4 4.2 4.75 \Y
Inputs (all inputs except XTAL1)
ViLH Schmitt Input 3,6-68 0.38 Vpp 2.15 056 Vpp | V
L - H Transition Voltage
VgL Schmitt Input 3, 6-68 0.20 Vpp 1.15 0.29 Wpp \%
H - L Transition Voltage
A Schmitt Input 0.10 Vpp 0.27 Wpp \%
ViLH—ViHD) Hysteresis
Iy Leakage Current -1 1 HA Vss < ViN £ VoD
Outputs (push-pull or push-pull/open-drain switch: P1..5, P7..8, T1..3, IR, XTAL2)
VoL Output Low Voltage 17-60 0.4 \% louT=4mA
VoH Output High Voltage Vpp—0.4 Y loyuT=—4mA
Outputs (open-drain with weak pull-up: IMB_ID1, IMB_DAT1, IMB_CL1, IMB_ID2, IMB_DAT2, IMB_CL2, RESQ)
VoL Output Low Voltage 17-60 0.4 \% lout =4 MA
Vou Output High Voltage Vpp—0.4 \% lout = -2 A
loHs Output High Short Circuit =50 HA Vout = Vss
Current Output data = 1
Qutputs (open drain, with clamping diode: P6)
VoL Output Low Voltage 61-68 0.5 \% louT= 25 MA
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7.1.5. AC Characteristics at Tayg =0 °Cto 70°C, Vpp=4.75Vt05.25V, Cl =0 pF

External Loads: add 0.75 ns/pF for controller output lines

Symbol Parameter Pin Min. Max. Unit
teye Cycle Time 3 125 2000 ns
tpwi Pulse Width Low 3 60 1000 ns
taH Address Hold Time 2641 10 22 ns
taDs Address Setup Time 15 34 ns
tbsr Data Setup Time Read 18-25 20 ns
tMDs Write Data Delay 10 29 ns
toHw Write Data Hold Time 9 16 ns
tDHR Read Data Hold Time 10 ns
tRWH Read/Write Hold Time 17 10 24 ns
twRH Read/Write Hold Time 17 13 34 ns
tpss Delay Portl to Port3 Select Lines 42-47 12 26 ns
tx1PH2 Delay X1 to internal ®2 4 7 15 ns
tpH2x2 Internal ®2 to X2 Output 3 5 10 ns
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8. Addendum: CCU 3000-I Specification 205H Port 2 Data
206H Direction Register Port 2
207H Port 3 Data
8.1. Changes to CCU3000 208H Direction Register Port 3
209H Port 4 Data
Instead of the Master/Slave IM bus Interface IM1 of 20AH Port 5 Mode Register
CCU3000, an |2C/|M bus Master is used. 20BH Port 5 Direction Register
20CH Port 5 Data
Source 3 of the interrupt controller is not connected. Its 20DH IR-Input
priority has to be setto ‘0". 20FH Port 7 Mode Register
Source 4 of the interrupt controller is connected with 21CH Interrupt controller control byte
Port81 (SpeCial Input) Falllng edgeS of port 8, bit 1 gen- 21DH |nterrupt controller return byte
erate interrupts if the priority of this interrupt source is not 21EH Interrupt controller priorities source 0 & 1
setto 0. In |2C mode itis pOSSibIe to switch |2C_CLK from 21FH |nterrupt controller priorities source 2 & 3
IM1_CLK_Pad to IM1_ID_Pad. Therefore two 12C 220H Interrupt controller priorities source 4 & 5
busses can be driven (see section 8.6. for details). 221H Interrupt controller priorities source 6 & 7
The CCU 3000-I is available in two different packages, 222H Timer 1 control byte 1
see pages 71 to 73. All other features are the same as 223H Timer 1 control byte 2
in CCU3000. 224H Timer 1 control byte 3
225H Timer 1 prescaler low byte
—_ 226H Timer 1 prescaler high byte
8.2. Definitions 228H Timer 1 accu low byte
229H Timer 1 accu high byte
8.3. Interrupt Definitions 22AH Timer 1 adder low byte
22BH Timer 1 adder high byte
Interrupt Source Vector (low, high byte)
22CH Timer 2 control byte 1
0 TIMER1 FFF6, FFF7 22DH Timer 2 control byte 2
1 TIMER2 FFF4, FFF5 22EH Timer 2 control byte 3
2 TIMER3 FFF2, FFF3 22FH Timer 2 prescaler low byte
3 NC FFFO, FFF1 230H Timer 2 prescaler high byte
4 P81 FFEE, FFEF 232H Timer 2 accu low byte
5 IM-BUS2, Master FFEC, FFED 233H Timer 2 accu high byte
6 IM-BUS2, Slave  FFEA, FFEB 234H Timer 2 adder low byte
7 P87 FFES, FFE9 235H Timer 2 adder high byte
RESET FFFC, FFFD
236H Timer 3 control byte 1
237H Timer 3 control byte 2
238H Timer 3 control byte 3
8.4. Memory Mappings 239H Timer 3 prescaler low byte
23AH Timer 3 prescaler high byte
RAM 0000H to 01FFH Page 0, 1 23CH Timer 3 accu low byte
0300H to 063FH Page 3,4, 5, 6 23DH Timer 3 accu high byte
ROM 8000H to FFFFH  (CCU3001-I only) 23EH Timer 3 adder low byte
23FH Timer 3 adder high byte
Control FFF9
byte 240H Port 6 Data
241H Direction Register Port 6
I/O 0200 to 02FF 242H Port 7 Data
243H Direction Register Port 7
- 244H Port 8 Data
8.5. 1/0 Definitions 245H Direction Register Port 8
Address Function 246H IM-Bus 2 control & status
247H IM-Bus 2 transfer rate
200H Clock frequency 249H IM-Bus 2 master address
201H Control register 24AH IM-Bus 2 master data low
202H Watchdog 24BH IM-bus 2 master data high
203H Port 1 Data 24CH IM-bus 2 slave 1, IM address 02
204H Direction Register Port 1 24EH IM-bus 2 slave 2, IM address 03
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250H IM-bus 2 slave 3, IM address 04

2DOH I2C Start Cycle without generation of
ACK (ACK =‘1")

2D1H I2C Start Cycle with generation of ACK
(ACK =10")

2D2H I2C Resume Cycle without generation
of ACK (ACK =1

2D3H I2C Resume Cycle with generation
of ACK (ACK = 0"

2D4H I2C Termination Cycle without generation
of ACK (ACK =1

2D5H I2C Termination Cycle with generation of
ACK (ACK =0")

2D6H I2C / IM bus Data from Receive-FIFO

2D7H 12C / IM bus Status

2D8H IM bus Start Cycle

2D9H IM bus Resume Cycle

2DAH IM bus Termination Cycle

2DBH I2C / IM bus Prescaler

2EOH External addresses, used for EMU boards

to 2E7H

2FEH Reserved, do not use

2FFH Reserved for testing purposes

8.6. 12C and IM Bus Interface

The master bus interface can generate two different
kinds of format:

— 12C format

— IM format

The MSBIt of the bus prescaler registers (address
2DBH) is used to switch 12C_CLK between
IM1 _CLK Pad and IM1_ID_Pad. The remaining 7 bits
can be used to set the bit rate.

bit 7 0=I2C_CLK at IM1_ID_Pad,
1=12C_CLKatIM1_CLK_Pad (reset state)

bit 6 to 0 bit rate f||\/||2c = fosc/ (4 * n) for n>1

where n is the value of bits 0 to 6 and the setting value
(O =reset state means n = 128). A complete telegram is
assembled by the software out of individual sections.
Each section contains an 8-bit data. This data is written
into one of the nine possible Control-Data registers. De-
pending on the chosen address, a certain part of an I2C
or IM bus cycle is generated. By means of correspond-
ing calling sequences itis therefore possible to join even
very long telegrams (e.g. long data files for auto incre-
ment addressing of 12C slaves).

The software interface contains a 3 byte deep FIFO for
the control-data registers as well as for the received
data. Thus all IM and most of the I12C telegrams can be
transmitted to the hardware without the software having
to wait for empty space in the FIFO.

All address and data fields appearing on the bus are
constantly read and written into the Read-FIFO. The
software can then check these data in comparison with
the scheduled data. If a read instruction is handled, the
interface must set the data word FFH so that the re-
sponding slave can insert its data. In this case the Read-
FIFO contains the read-in data.

If telegrams longer than 3 bytes are received, (1 ad-
dress, 2 data bytes), the software must check the filling
condition of the control data FIFO and, if necessary, fill
it up (or read out the Read-FIFO). A variety of status
flags is available for this purpose:

— The ‘half-full’ flag is set if there are more than two bytes
available in the Transmit-FIFO.

— Bus Busy is activated by writing any byte to any one
of the data transfer registers. It stays active until the
I2C or IM bus activities are stopped after the stop
condition generation. So ‘Busy’ becomes inactive af-
ter the data that was written in one of the four registers
to terminate the bus action is completely shifted out,
and the bus-specific stop condition is generated (see
Fig. 2-22, 2-25).

Moreover, in the 12C mode the ACK-bitis recorded sepa-
rately on the bus lines for the address and the data fields;
however, the interface itself can set the address ACK=0.
Inany case the two ACK flags show the actual bus condi-
tion. These flags remain until the next I2C start condition
is generated.
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Table 2—1: 12C and IM bus interface registers

For example, the software has to work off the following
sequence (ACK =1) to read a 16-bit word from an 12C de-
vice address 10H (on condition that the bus is not ac-

Address Function tive):
2D0OH(w) generate 12C start condition,
transfer Data as 12C address,
and set ACK=1 —write 21H to 2DOH
_wite OFFHto  2D2H  ChocK
2D1H(w) same as above, ACK=0 . receive
—write OFFH to 2D4H  EFIFo empty flag
2D2H(w) output 8 I2C Data bits, —read dev. address2D6H | (it 1. 2D7H) be-
set ACK=1 —read 1. databyte 2D6H | fgore read
—read 2. databyte 2D6H
2D3H(w) same as above, set ACK=0
2D4H(w) output 8 12C Data bits,
set ACK=1, The value 21H in the first step results from the device ad-
generate 12C stop condition dressinthe 7 MSBs and the R/W-bit (read=1) in the LSB.
5 b If the telegrams are longer, the software has to ensure
D5H(w) Same as above, that neither the Control-Data-FIFO nor the Read-FIFO
set ACK=0 can overflow.
2D6H(r) receive FIFO
2D7H(r) status flags:
. To write data to this device:
t t .
bit0 not used —write 20H to 2DOH
bit 1 1= receive —write 1. databyte to 2D2H
FIFO empty —write 2. databyte to 2D4H
bit 2 1= contr-data-
FIFO half full
bit 3 1= Bus busy The bus activity starts immediately after the first write to
bit 4 12C data ACK the Control-Data-FIFO. In the I2C mode the transmis-
- > sion can be synchronized by an artificial extension of the
bit 5 1“C adr ACK Low phase of the clock line. Transmission is not contin-
bit 6 “OR"ed ACK ued until the state of the clock line is High once again.
- Thus a slave (software slaves!) can adjust the transmis-
bit 7 not used sion rate to its own abilities.
2D8H(w) generate IM-address field
2D9H(w) generate 8 IM-data bits
2DAH(W) generate 8 IM-data bits and The I2C/IM bus interface is apure Master system, Multi-
the IM-stop condition master busses are not realizable.
- The ident, clock and data terminal pins have open-drain
2DBH(w) terminal select & speed outputs with weak pull-up transistors.
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Fig. 2—20: Start condition I2C bus
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Fig. 2-21: Single bit on I12C bus
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Fig. 2—22: Stop condition 12C bus
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Fig. 2-23: IM bus start condition
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Fig. 2—24: Single bit on IM bus

[\

N[~

Fig. 2-25: Stop condition IM bus
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)[ WR_Data (chosen address = control info)

Address
Do to D7 Decoder
lL WR
[ Transmit
| FIFO
3x11
lL Control
A
. Data
in SR out Transmit Logic - VO—I%
N
) - Receive Logic |«
— Receive
em
[ FIFO Sy Start Condition
3x8 | T ! resets ACK flags
ll T s R S R
half full Do t0 D+
Dat or ADR
ACK
—
ready ' DAT_ACK | ADR_ACK

I

Dgto Dy RD_Status (2D7H)
Fig. 2—26: 12C/IM bus interface
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8.7. Pin Connections and Short Descriptions

CL =1IM bus clock line of external devices
SDA = I2C bus data line of external devices

DA =IM bus data line of external devices SCL = 12C bus clock line of external devices
ID =IM bus ident line of external devices X = obligatory; connections depend on application
Pin No. Con- I: Pin Name Short Description
nection Input
68—pin 64—pin O:
PLCC SDIP Output
1 16 +5V I Vsup Supply Voltage
2 15 GND I GND Ground
3 14 Xtal 1/0 X2 Crystal Connector 2
4 13 Xtal I X1 Crystal Connector 1
5 12 +3V to| | Vstandby Standby Supply Voltage
+5V
6 11 X 1/0 RES Reset input / Reset output
7 10 DA/SDA | /O IM1_DAT/I2C_DAT IM bus 1 Data line/
I2C Bus Data line
8 9 ID/SCL (0] IM1_ID/I2C_CLK2 IM bus 1 Ident line/
I2C Bus Clock line
9 8 CL/SCL o] IM1_CLK/I?C_CLK1 IM bus 1 Clock line/
I2C Bus Clock line
10 - DA 1/0 IM2_DAT IM bus 2 Data line
11 - ID 0] IM2_ID IM bus 2 Ident line
12 - CL 0] IM2_CLK IM bus 2 Clock line
13 7 X 1/0 TIMER1 Timer 1 input/output
14 6 X I/0 TIMER2 Timer 2 input/output
15 5 X I/0 TIMER3 Timer 3 input/output
16 4 external I IR Infrared Signal Input
infrared
receiver
17 3 X I/0 (0) P4 (R/W) Port 4, Bit 0 (CPU read/write)
18 2 X I/0 P10 (DO) Port 1, Bit 0 (CPU data bus bit 0)
(I/0)
19 1 X 1/0 P11 (D1) Port 1, Bit 1 (CPU data bus bit 1)
(I/0)
20 64 X I/0 P12 (D2) Port 1, Bit 2 (CPU data bus bit 2)
(I/O)
21 63 X 1/0 P13 (D3) Port 1, Bit 3 (CPU data bus bit 3)
(I/0)
22 62 X I/0 P14 (D4) Port 1, Bit 4 (CPU data bus bit 4)
(I/O)
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Pin No. Con- I: Pin Name Short Description
nection Input
68—pin 64—pin O:
PLCC SDIP Output
23 61 X 110 P15 (D5) Port 1, Bit 5 (CPU data bus bit 5)
(/O)
24 60 X 110 P16 (D6) Port 1, Bit 6 (CPU data bus bit 6)
(/10)
25 59 X 110 P17 (D7) Port 1, Bit 7 (CPU data bus bit 7)
(/O)
26 58 X I/0 (O) P20 (A0) Port 2, Bit 0 (CPU address bit 0)
27 57 X /0 (0) | P21 (A1) Port 2, Bit 1 (CPU address bit 1)
28 56 X 110 (0) | P22 (A2) Port 2, Bit 2 (CPU address bit 2)
29 55 X I/0 (O) P23 (A3) Port 2, Bit 3 (CPU address bit 3)
30 54 X /0 (0) | P24 (A4) Port 2, Bit 4 (CPU address bit 4)
31 53 X I/0 (O) P25 (A5) Port 2, Bit 5 (CPU address bit 5)
32 52 X 110 (O) | P26 (A6) Port 2, Bit 6 (CPU address bit 6)
33 51 X 110 (0) | P27 (A7) Port 2, Bit 7 (CPU address bit 7)
34 50 X I/0 (O) P30 (A8) Port 3, Bit 0 (CPU address bit 8)
35 49 X /0 (0) | P31 (A9) Port 3, Bit 1 (CPU address bit 9)
36 48 X I/0 (O) P32 (A10) Port 3, Bit 2 (CPU address bit 10)
37 47 X /0 (0) | P33 (Al1) Port 3, Bit 3 (CPU address bit 11)
38 46 X I/0 (O) P34 (A12) Port 3, Bit 4 (CPU address bit 12)
39 45 X I/0 (O) P35 (A13) Port 3, Bit 5 (CPU address bit 13)
40 44 X /0 (O) | P36 (A14) Port 3, Bit 6 (CPU address bit 14)
41 43 X I/0 (O) P37 (A15) Port 3, Bit 7 (CPU address bit 15)
42 42 X I/0 (O) P50 (RD Port 1) Port 5, Bit 0 (CCU read Port 1)
43 41 X /0 (0) | P51 (WR Port 1) Port 5, Bit 1 (CCU write Port 1)
44 40 X I/0 (O) P52 (RD Port 2) Port 5, Bit 2 (CCU read Port 2)
45 39 X /0 (0) | P53 (WR Port 2) Port 5, Bit 3 (CCU write Port 2)
46 38 X I/0 (O) P54 (RD Port 3) Port 5, Bit 4 (CCU read Port 3)
47 37 X I/0 (O) P55 (WR Port 3) Port 5, Bit 5 (CCU write Port 3)
48 36 X I/0 (O) P70 (Memory Bank Port 7, Bit 0 (Memory Bank Address 0)
Address 0)
49 35 X I/O (O) P71 (Memory Bank Port 7, Bit 1 (Memory Bank Address 1)
Address 1)
50 34 X I/0 (O) P72 (Memory Bank Port 7, Bit 2 (Memory Bank Address 2)
Address 2)
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Pin No. Con- I: Pin Name Short Description
nection Input

68—pin 64—pin O:

PLCC SDIP Output

51 33 X 1/0 (O) P73 (Memory Bank Port 7, Bit 3 (Memory Bank Address 3)
Address 3)

52 32 X 1/0 (O) P74 (Memory Bank Port 7, Bit 4 (Memory Bank Address 4)
Address 4)

53 31 X 1/0 (O) P75 (Memory Bank Port 7, Bit 5 (Memory Bank Address 5)
Address 5)

54 30 X 1/0 (O) P76 (R/W) Port 7, Bit 6 (CPU read/write signal)

55 29 X 1/0 (O) P77 (Power-Down Port 7, Bit 7 (Power-Down Control)
Control)

56 28 X 1/0 P80 Port 8, Bit 0

57 27 X 1101/ P81/INT Port 8, Bit 1 / Interrupt input

58 26 X I/O P82 Port 8, Bit 2

59 - X I/0 P83 Port 8, Bit 3

60 25 X 11O/l P87/INT Port 8, Bit 7/Interrupt input

61 24 X I/O P60 Port 6, Bit 0

62 23 X I/0 P61 Port 6, Bit 1

63 22 X 1/0 P62 Port 6, Bit 2

64 21 X I/O P63 Port 6, Bit 3

65 20 X I/0 P64 Port 6, Bit 4

66 19 X 1/0 P65 Port 6, Bit 5

67 18 X I/0 P66 Port 6, Bit 6

68 17 X 1/0 P67 Port 6, Bit 7

8.7.1. DC Parameters | 2C Bus Master Interface

The input and output parameters of the I2C bus interface
(Clock and Data) are designed according to the ITT
specification for Port and IM bus pins (the interface can
also be operated as IM bus interface). The differences

are:
Symbol Meaning ITT I2C Specification
UL Input Low Voltage max. 1V max. 1.5V
Un Input High Voltage min. 2.8 V min. 3V
UoL Output Low Voltage 0.4V /2mA 0.4V/3mA

The ITT parameters are equivalent to software 12C bus
solutions using Port-lines for the bus. In applications
with series resistors in the clock or data line these differ-
ences may become important.
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8.8. List of Registers that Differ from CCU 3000, CCU 3001

The IM1 Registers of CCU3000 (Addr. from 0210H to 021BH) are no longer available.

02DO0OH I2C Start Cycle without Generation of ACK (ACK = 1)
Bit Reset Read Write
7t00 X X I2C-Start-Data
02D1H I2C Start Cycle with Generation of ACK (ACK=0)
Bit Reset Read Write
7t00 X X I2C-Start-Data
02D2H I2C Resume Cycle without Generation of ACK (ACK = 1)
Bit Reset Read Write
7t00 X X I2C-Resume-Data
(set this byte to $FF for a read access)
02D3H I2C Resume Cycle with Generation of ACK (ACK=0)
Bit Reset Read Write
7t00 X X I2C-Resume-Data
(set this byte to $FF for a read access)
02D4H I2C Termination Cycle without Generation of ACK (ACK =1)
Bit Reset Read Write
7t00 X X I2C-Terminate-Data
(set this byte to $FF for a read access)
02D5H I2C Termination Cycle with Generation of ACK (ACK=0)
Bit Reset Read Write
7t00 X X I2C-Terminate-Data
(set this byte to $FF for a read access)
02D6H I2C/IM Bus Data from Receive—FIFO
Bit Reset Read Write
7t00 X Received data X
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02D7H I2C/IM Bus Status

Bit Reset Read Write

7 0 X X

6 0 12C OR’D ACK X

5 0 12C ADDR-ACK X

4 0 I2C  Data-ACK X

3 0 Bus busy X

2 0 WR FIFO half full X

1 0 RD FIFO empty X

0 0 X X

02D8H IM Bus Start Cycle

Bit Reset Read Write

7t00 X X IM bus start—(address)—data

02D9H IM Bus Resume Cycle

Bit Reset Read Write

7t00 X X IM bus resume data

02DAH IM Bus Termination Cycle

Bit Reset Read Write

7t00 X X IM bus terminal data

02DBH I2C/IM Bus Prescaler

Bit Reset Read Write

7 1 X select “°C_CLK2 on IM1_ID/
select 12C_CLK1 on IM1_CLK

6t00 0 X fimizc = fosc/ (4*n) for n>1
fimizc =fosc / 6 for n=1
fimi2c not running for n=0
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