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PMB USER'S MANUAL

SECTION 1: GENERAL INFORMATION

1.1 Product Description

The 2Z80~-PMB provides the 280 Microcomputer Roard Series
with additional PROM or ROM memory and 1/0 capability.

The board contains sixteen, 24-pin sockets to
accommodate up the 32K bytes of program memory using
2716 EPROMs or 2316 ROMs. The PMB will a2lso accommodate
2708 EPROMs, or 6381 (82S181) PROMs for 16K bytes of
program memory. Program memory addressing 1is
implemented by using a PROM-based memory address
decoder.

The PMB also contains a Z80-PIO and CTC providing 16
lines of parallel 1I/0 with four control lines for byte
operation, and four 8-bit counter/timers. The I/0
devices are mapped anywhere into the I/0 address space
by strapping selections.



R -
- e L)
.
- - - o v ey 2w - L
. -
e P
-~ - -
e - -
- N
- Ee - -
-
- -
.
s
ey W s W “ - ’ * ~t T
LI e s - A ] =n -
e - - - - R [P - - r
- - - Py
. - - ~
- - - daw .
- ¢ .
.
4
P - RSN ) P -
i
- - s - e = o .- o - v adm gw e
.
-~
- ~ N v
o
-
Ena [N LT
P - -



o

16K (32K) BYTE
ROM, PROM, EPROM
MEMORY ARRAY

CONTROL BUS

CONTROL
BUS
BUFFER/
DATA BUS
CONTROL

@_Z\OCJﬂ

DATA BUS

DATA BUS
BUFFER

>oommmmw$wv

>

N

INTERNAL CONTROL BUS

INTERNAL DATA BUS

PORT A {B)

ADDRESS
DECODE

SR IRV

TRI-
PiO STATE LS
BUFFERS
PORT B PORT B (8)
CcTC CTC 1/0 (8)

1.2 BLOCK DIAGRAM

NS NN NS



SECTION 2. INSTALLATION

2.1 Introduction

The following section contains information on initial
unpacking and inspecticn, power and signal connections
to the MCB, and installation of the PMB in the MCZ-1
serieg systems.

2.2 Initial Unpacking and Inspection

Inspect the product for shipping damage as soon as it is
unpacked. Check for any physical damage that may be
attributed to abuse and handling during shipment. If
the product is damaged in any way, notify the carrier
immediately.

2.3 Installation (MCZ-1)

The PMB may be installed in either of the prewired
memory board positions in the MCZ-1/20 or MCZ-1/25
systems. These positions are J6 and J7 as described in
the MCZ-1 Hardware User's Manual. In the MCZ-1/30
System, J6 and J7 of each card cage, may be used 1in the
identical manner as previously described. 1In the
MCzZ-1/05, -1/10 and PDS, J1 (User's Cption) and J4
(Video Display Board) will directly accommodate the PME.

LA



2.4 Power and Signal Connections

The Z380-PMB is pin-compatible with the 780 MCR bus structure.

For convenience,

the wire list for interconnection

between the MCB and the PROM Memory Board is provided:

TO

PME

PME:
FMB:
PME :
PMB:
PMB:
PMB:
PME:
PMRB:
PMB:
PMB:
FMRB:
PMRB:
PMB:
Next TEI
Next IEI

PME
PME

PMB:

PME

FIMB:
PMR :

PMEB

PME:

PMB
FMB
PMB
PMRE
PMB

PMRB:
PMB:
PMB:

PMB
PME

PMB:
PME:
PMB:
FMRE:

-
-

37

:66;
68
169,
71
73
:75
79
185
189
:61
: 94
:97
93
99
100
:101
:102
103
115
116
117

67

70

120-122

FRCM

MCR:1-3, 59-61
MCRB:4

MCB:5

Last used IEO
MCB:8

MCB:12

MCRBR:13

MCR:26

MCRB:27

MCB:29

MCB:30

MCB:32

MCB:36

MCB:37

PMB:50

FPMB:58

MCB:62-64, 120-122

MCB:66, 067
MCB:68
MCB:69I 70
MCR:71
MCB:73
MCB:75
MCR:79
MCR:85
MCB:896
MCB:91
MCB:94
MCB:97
MCB:98
MCB:99
MCB:100
MCB:101
MCB:102
MCB:103
MCB:115
MCRB:116
MCB:83

TABLE 2.3.1: MCB TC PME WIRE LIST

CESCRIPTION
+5V P.S.

IORQ-

DATA BIT (5)
IEI of PIC
DATA BIT (3)
DATA BIT (6)
DAT2 BIT (0)
ADDR. BIT (7)
ADDR. RIT (8)
ACDR. BIT (5)
ADDR. BIT (6)
ADDR. BIT (15)
ADCR. BIT (13)
ADDR. BIT (11)
IEC of PIC
IEQO of CTC
CCMMCM

-5V P.S.

DATA BIT (4)
+12V P.S.
DATA BIT (2)
DATA RIT (7)
DATA BIT (1)
INT-

MRC-

ADDR. BIT (9)
ADDR. RIT (10)
ADDR. BIT (14)
ADDR. BIT (12)
ADDR. BIT (4)
PHI-

ADDR. RIT (3)
ACCE. BIT (2)
ADDR. BIT (1)
ADDR BIT (0)
M1-

RD-

ROM CISABLE-



SECTICN 3: CPERATIOCN

3.1 Introduction

This section contains a general description of the PROM
Memory Board's operation, and provides some application
softwere for initializing and communicating to the PIO and
CTC.

3.2 PRCM Type Selection -

Jumper area J3 1s used tc configure the PMB for a particular
type of PROM. The following table shows the pin assignments
which differ between the three PMB-compatible PRCMs:

Pin 2708 2716 6381 (82s8181)
18 PRGM PD/PGM . CE4
19 vDD AlQ CE3

21 VEB VEP CEl-

For a 2708, the following jumpers are to be connected at J3:

J3=-1 to J3-16 PRGM = GND

J3-2 to J3-15 Disable Bank A during Bank B access
J3-3 to J3-14 Disable Rank B for lower 1K of 2K page
J3-4 to J3-13 VCD = +12V

J3=-7 to J3-10 VBB = -5V

For a 2716 and (2316), the following jumpers are to be
connected at J3:

J3-1 to J3-16 PD/PGM = GND
J3-3 to J3-13 AlQ IABLO
J3-6 to J3-11 VPP +5V

For a 6381, the following jumpers are to be connected at J3:

J3-2 to J3-15 Disable Bank A during Bank B access
J3-3 to J3-14 Disable Bank B for lower 1K cf 2K péage
J3-5 to J3-12 CE3 = +5V

J3-5 to J3-16 CE4 = +5V

J3-8 to J3-10 CEl- = GND



3.3 PRCOM Address Selection

PRCM address selection is accomplished by programming
particular bit maps into the decoder PROMs Al(Q0 and All.
Inputs to the decoder PROMs are IAB15-IABll, which address
the 32 PROM locations. Each of the 32 PRCM locations
represents a 2K byte segment of memory space. To place a
PRCM in a particuler 2K segment, program the appropriate data
byte at the address corresponding to the desired 2K segment.
See Figure 3.3.1 for the data bytes associated with each PROM
socket, and Figqure 2.3.2 for the correspondence between 2K
memory segments and control PRCM locations. Unused locations
in the address decoder PROMs, Al10 and All, should be

programmed with OFFH. The following two examples illustrate
the address selection procedure:

Fxample 1 - Assume that two 2716's are to be used,
one located at 0 tc 7FFH, and the other at FE0(H
to FFFFH. Also assume that the 271¢é's are placed
in PROM sockets 0 (A24) and 15 (A22),
respectively. Decoder PROM Al10 should enable
PROM sgocket 0 (A24) when the addresses (0 to 7FFH
are being accessed. For this address range,
Figure 3.3.2 shows that address 0 in the decoder
PROM should be programmed. Figure 3.3.1 shows
that the data byte corresponding to PRCM socket C
(A24) 1is OFEB. Therefore, data byte OFEH should
be prcgrammed into address 0 of Al0. Decoder
PRCM All should enzble PRCM socket 15 (A22) when
the addresses F800H to FFFFH are being accessed.
Again, using Figures 3.3.1 and 3.3.2, data byte
07FH should be programmed into address 1FH of
All.



Example 2 - The above example 1s now repeated
using 2708's. The PRCM select logic 1is such that
when using 1X PROMs, the least significant Kbyte
of a 2K byte page resides in PROM Rank A. The
most significant Kbyte resides in the
corresponding socket in PRCM Rank B. Shown below
i1s the correspondence between PROM sockets and

memory segments. For this example:

PROM SOCKET MEMORY SEGMENT )
0 (A24) 0 to 3FFH
8 (AlS) 400H to 7JFFH i
7 (A31) F800H to F3FFH

15 (A22) FCOOH to FFFFH

Using Figures 3.3.1 and 3.3.2, it can be seen
that data bytes FEH and 7FH should be programmed

into locations 0 and 1FH, respectively, in both
Al0 and All.

t

DATA BYTE TO BE ' -
PRCGRAMMEL INTO

PRCM SOCKET . AlQ OR All
0 (A24) , 8 (Al5) OFEH
1 (A25) , 9 (Als) OFDH
2 (A26) , 10 (Al7) . 0FBH
3 (A27) , 11 (Al8) OF7H -
4 (A28} , 12 (Al9) QEFH
5 (A28) , 13 (A20) ODFH
6 (A30) , 14 (A21) 0BFH
7 (A31) , 15 (A22) C7FH

FIGURE 3.3.1: PRCM ENABLE PROGRAMMING



LCCATICN TO BE PRCGRAMMED

MEMORY SEGMENT IN AlGC OR All
GC00-07FFH 0"
0800-0FFFH 1H
10060-17FFH 2H
18C0-1FFFH 3H
2000~27FFH 4H
2800-2FFFH 5H
3000-37FFH 6H
3800-3FFFH 7H
4000~-47FFH 8H
4800-4FFFH 9H
5000-57FFH 0AH
5800-5FFFH 0BH
€000-67FFH O0CH
6800-6FFFH ODH
7000-77FFH OEH
7800-7FFFH OFH
80C0-87FFH 10H
8800-8FFFH 11H
5000-97FFH 12H
9800~-9FFFH 138
ACQO-A7FFH 144
A800-AFFFH 15H
BOGO-B7FFH 16H
B30CG-BFFFH 178
CO0C0-C7FFH : 18H
C800-CFFFH 191
LCOO-D7FFH 1AH
DB800-DFFFH 1BH
ECQQOO~-E7FFH 1CH
ESO0-EFFFH 1DH
FCOC-F7FFH 1EH
FE800-FFFFH 1FH

FIGURE 3.3.2: PROM ENABLE ADDRESS MAPPING



3.4 I/0 Address Modification

Jumper arezs J1 and J2 are used to assign I/0 port addresses
to the CTC and PIC. These two devices have the following
ports which are addressed in the order indicated:

PIC DATA PORT A
PIC DATA PORT B
PIO CONTRCL PORT A
PIC CCNTROL PORT B

wN =HO

CTC CHANNEL
CTC CHANNEL
CTC CHANNEL
CTC CHANNEL

wroHEOo
WO

Jumper area J2 sSelects into which range of 32 I/0 ports the
apove elight ports will be located. See Figure 3.4.1 for the
possible jumper selections for J2. Once the port range has
been established, jumper area J1 is used to position the two
groups of four ports at specific locations within the range.
See Figure 3.4.2 for the possible jumper selections for Jl.

For example, assume that the four PIC ports are to pe 6CH,
6DE, 6EH, and 6FH, and that the four CTC ports are to be 74H,
75H, 76H, and 77H. All of these ports are in the range of

60-7FH. Figure 3.4.1 shows that the following jumpers at
J2 are to be connected:

J2- 9 to J2-7
J2-10 to J2-4
J2-11 to J2-2

Within this range, the four PIO ports are located from 0CH to
OFH. Figure 3.4.2 shows that jumper J1-13 to J1-5 should be
connected. The four CTC ports are located from 14H to 17H

within the range 60-7C0H. Therefore, a jumper is connected
from J1-14 to J1-7.



J2-9
TG

J2-7
J2-7
J2-7
J2-7
J2-6
J2~6
J2-6
J2-6

J2-10 J2-11

TO

J2-5
J2-5
J2-4
J2-4
J2-5
J2-5
J2-4
J2-4

TO

J2-3
J2-2
J2-3
J2-2
J2-3
J2-2
J2-3
J2-2

I/0 PCRT RANGE

0-1FH
20-3FH
40-5FH
60-7FH
80~-9FH
AQ-BFH
CO0-DFH
EQ~-FFH

FIGURE 3.4.1: I/C PCRT ADDRESS RANGE

JUMPER CONNECTION
CR J14 (CTC)

TO J13(PIO)

J1-2
J1-3
J1l-4
J1-5
J1-6
J1-7
J1-8
J1-9

FCUR PORTS WITHIN
32-PORT RANGE

0H to 3H

44 to 7H

8H to OBH
OCH to (QFH
10H to 13H
14H to 17H
18 to 1BH
1CH to 1FH

FIGURE 3.4.2: PORT GRCUP ADDRESS ASSIGNMENT

3.5 PIO Input/COutput Configuration

Each of the PIO ports A and B may be configured for input or

output.

When Port A is used as an input port, Jumpers are to ke
connected at K1 as shown in Table 3.5.1. The bus drivers AS,
A6, and A7 should either be disabled or removed. (Note that
A6 and A7 are also used for Port B.) The termination
resistors may also be installed, depending on the

application. In the output mode,

the jumpers at K1 are

removed, and the bus drivers are enabled.

When Port B is used as an input port, jumpers are to be
as shown in Table 3.5.2. As with

Port A, the appropriate bus drivers must be disabled

or removed. The termination resistcr network, Al2, may

connected at K2,

also be installed.

In the ocutput mode, the jumpers at K2
are removed, and the bus drivers are enabled.

10
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Connection
Kl1-%5 to K1-6

K1-1C
Kl-11
K1-12
K1-13
Kl1-14
K1-15
K1-16

TABLE 3.5.1

K1-9
K1-7
K1-8
Kl-1
K1l-2
Kl-3
K1l-4

PIO PCGRT A JUMPER

Connection
K2-1 to K2-16
K2-2 K2-15
K2-3 K2-14
K2-4 K2-13
K2-5 K2~12
K2~-6 K2-11
K2-7 K2-10
K2-8 K2-9

TABLE 3.5.2

PIC PORT B JUMPER

- 11 -

Signal
AQ
Al
A2
A3
A4
A5
A6
A7

Signal
B
Bl
B2
B3
B4
B5
B6
B7



SECTION 4: PROGRAMMING AND INITIALIZATION

4.1 1Introduction

The following section contains information and programming
examples for on-board PIQC and CTC operation.

4.2 Reset (PIO)

The Z80-PI0C automatically enters a reset state when power is
applied. The reset state performs the following functions:

¢ BRoth port mask registers are reset to inhibit all
cort data bits.

0 Port data bus lines are set to a high impedance state and
the Ready ‘handshake' signals are inactive (low). Mode 1
is automatically selected.

0 The vector address registers are not reset.
6o Both port interrupt enable flip flops are reset.
0 Both port output registers are reset.

In addition to the automatic power-on reset, the PIO can be
reset by applyving an Ml- signal without the presence of a RD-
or IORQ- signal. If no RD- or ICRQ- 1is detected during Ml-,
the PIO- will enter the reset state immediately after the M1l-
signal goes inactive. The purpose of this reset 1s to allow
a single external gate to generate a reset without & power
down sequence. This approach was required due to the 40-pin
packaging limitation.

Once the PIC has entered the internal reset state, it 1s held
there until the PIOC receives a control word from the CFU.

4.3 Loading the Interrupt Vector (PIO)

The PIC has been designed to operate with the Z80-CPU using
the mode 2 interrupt respconse. This mcde regquires that an
interrupt vector be supplied by the interrupting device.
This vector is used by the CPU tc form the address for the
interrupt service routine of that port. This vector is
placed on the Z-80 data bus during an interrupt acknowledge



cycle by the highest priority device regquesting service at
that time. (Refer to the 7Z80-CPU Technical Manual for
details on how an interrupt 1s serviced by the CPU.) The
desired interrupt vector is loaded into the PIO by writing a
control word to the desired port of the PIC with the
fecllowing format:

D7 D6 D5 D4 D3 D2 Dl DO
v?  vé V5 v4 V3 vz Vvl 0%
%*

Signifies this control word is an interrupt vector

DO is used in this case as a flag bit which, when low, causes
V7 through V1 to be loaded into the vector register. At
interrupt acknowledge time, the vector of the interrupting

port will appear on the 7Z-80 data bus exactly as shown in the
format above.

4.4 Selecting an Cperating Mode (PIO)

Port A of the PIO may be operated in any of four distinct
modes: Mode § (output mode), Mode 1 (input mode), Mode 2

(bidirectional mode), and Mode 3 {(control mede). Note that
the mode numbers have been selected for mnemonic
significance; i.e., 0=0ut, 1l=In, 2=Ridirectional. Port B can

operate in any of these modes except Mode 2.

The mode of operation must be established by writing a
control word to the PIO in the following format:

D7 D6 D5 D4 D3 D2 D1 [0
M1 MO X X 1. 1 1 1 -
mode word not used signifies mode word

to be set



Bits D7 and D6 form the binary code for the desired mode
according to the following table:

D7 D6 Mode

0 0 0 (output)

0 1 1 (input)

1 0 2 {(bidirectional)
1 1 3 {(control)

Bits CS and D4 are ignored. Bits D3-D0 must be set to 1111
to indicate "Set Mode”.

Selecting Mode 0 enables any datae written to the port output
register by the CPU to be enabled onto the port data bus.
The contents of the output register may be changed at any
time by the CPU simply by writing a new data word to the
port. Also, the current contents of the output register may

be read back to the 280-CPU at any time through the execution
of an input instruction.

With Mode 0 active, a data write from the CPU causes the
Ready handshake line of that port to g¢ high to notify the
preripheral that data is available. Thic signal remains high
until 2 strobe 1s received from the peripherel. The rising
edge of the strobe generates an interrupt (if it has been
enabled) and causes the Ready line to go inactive. This very

simple handshake is similar to that used in many peripgheral
devices.

Selecting Mode 1 puts the port into the input mode. To start
handshake operation, the CPU merely perfcrms an input read
operation from the port. This activates the Ready line to
the peripheral to signify that data should be loaded into the
empty input register. The peripherzl device then strobes
data into the port input register using the strobe line.
Again, the rising edge of the strobe causes an interrupt
request (if it has been enabled) and deactivates the Ready
‘'signal. Data may be strobed into the input register
regardless of the state of the keady signal if care is taken
to prevent a data overrun condition.

Mode 2 is a bidirectional data transfer mode which uses all
four handshake lines. Therefore, only Port A may be used for
Mode 2 operation. Mode 2 operation uses the Port 2 handshake
signals for output control and the Port B handshake signals
for input control. Thus, both A RDY and B RDY may be active
simultaneously. The only operational difference between Mode



0 and the ocutput portion of Mode 2 is that data from the Port
A output register is allowed on to the port data bus only

when A STB- 1s active in order to achieve a birdirectional
capabilty.

Mcde 3 operation is intended for status and control
applicaticns and does not utilize the handcshake signals.

When Mode 2 is selected, the next control word sent to the
PIO must define which of the port data bus lines are to be
inputs and which are outputs. The format of the control word
is shown below:

D7 D6 D5 D4 D3 D2 D1 DO

I/07 1/C6 1I/05 1I1/C4 1/C3 1/02 I/01 1/00

If any bit is set to a one, then the corresponding data bus
line will be used as an input. Conversely, if the bit is
reset, the line will be used an an output. :
During Mode 3 operation, the strobe signal is ignored and the
Ready line is held low. Data may be written to a port or
read from a port by the Z80-CPU at any time during Mode 3
operation. When reading a port, the data returned to the CPU
will be composed of input data from port data bus lines
assigned as inputs plus port output register data from thcse
lines assigned as outputs.



4.5 Setting the Interrupt Control Word (PIO)

The interrupt control word for each port has the following
format:

D7 D6 D5 D4 D3 D2 DBl DO
Enable AND/ High/ Masks 0 1 1 1
Interrupt OR Low follows

used in Mode 3 only signifies interrupt
control word

If bit D7=1, the interrupt enable flip flop of the port is
set and the port may generate an interrupt. If bit L7=0, the
enable flag is reset and interrupts may not be generated. 1If
an interrupt is pending when the enable flag is set, it will
then be enabled onto the CPU interrupt reguest line. Bits
D6, D5, and D4 are used c¢nly with Mode 3 operation. However,
setting bit D4 of the interrupt control word during any mode
of operation will cause any pending interrupt to be reset.
These three bits are used to allow for interrupt operation in
Mode 3 when any group of the I/0 lines go to certain defined
states., Bit L6 (AND/OR)} defines the logical operation to be
performed in port monitoring. If bit D6=1, an AND function
is specified, and if D6=0, an COR function is specified. For
example, 1f the AND function is specified, all bits must go
to & specified state before an interrupt will ke generated,
while the OR function will generate an interrupt 1f any
specified bit goes to the active state.

Bit DS defines the active polarity of the port data bus line
to be monitored. 1If bit D5=1, the port data lines are
monitored for a high state while if D5=0, they will be
monitored for a low state,
If bit T4=1, the next control word sent to the PIO must
define a mask as follows:
D7 D6 D5 D4 D3 D2 D1 DO
MB7 MB6 MBS MB4 MB3 MB2 ME1 MRBRO

Only those rort lines whose mask bit is zero will be
monitored for generating an interrupt.



4.6 CTC Programming

Eefore a Z80-CTC channel can begin counting or timing
operations, a Channel Control Word and a Time Constant data
word must be written to it by the CPU. These words will be
stored in the Channel Control Register and the Time Constant
Register of that channel. 1In addition, if any of the four
channels have been programmed with bit 7 of their Channel
Control Words tc enable interrupts, an Interrupt Vector must
be written to the appropriate register in the CTC. Due to
autometic features in the Interrupt Control Logic, one -

pre-programmed Interrupt Vector suffices for all four
channels.

4.7 Loading the Channel Control Register (CTC)
To load a Channel Control Word, the CPU performs a normal I/0
Write sequence to the port address corresponding tc the
desired CTC channel. Two CTC input pins, namely CS{ and CS1,
are used to form a 2-bit binary address to select one of four
channels within the device. In many system architectures,
these two 1nput pins are connected to Address Bus lines AC
and Al, respectively, so that the four channels in & CTC
device will occupy contiguous I/C port addresses., & word
written to a CTC channel will be interpreted as a Channel
Control Word, and loaded into the Channel Control Register,
its bit 0 is a logic 1. The other seven bits of this word

select orerating modes and conditions as indicated in Figure
4.9'1.



D7 D6 D5 D4 D3 D2 D1 DO

INTERRUPT LOAD
ENABLE MCDE RANGE SLCPE TRIGGER TIME RESET 1
CONSTANT

NCTE: RANGE and TRIGGER used in Timer Mode only

BRit 7=1

The channel is enabled to generate an interrupt request
csequence every time the Down Counter reaches a zero-count
condition. To set this bit to 1 in any of the four
Channel Control Registers necessitates that an Interrupt
Vector also be written tc the CTC before operation begins.
Channel interrupts may be programmed in either Counter
Mode or Timer Mode. If an updated Channel Control Word is
written to a channel already in operation, with bit 7 set,

the interrupt enable selection will not be retroactive to
a preceding zero-count condition.

Bit 7=0

Channel interrupts disabled.

Bit 6=1

Counter Mode selected. The Down Counter is decremented by

each triggering edge of the External Clock (CLK/TRG)
input. The Prescaler 1s not used.



Bit 6=0

Timer Mode selected. The Prescaler is clocked by the
System Clock ¢, and the output of the Prescaler, in turn,
clocks the Down Counter. The output of the Dcwn Ccunter
(the channel's ZC/TC output) is a uniform pulse train of
periods given by the product

t *P*TC
where t 1s the period of System Clock ¢, P ig the

Prescaler factor of 16 or 256, and TC 1s the time constant
data word.

Bit 5=1

(Defined for Timer Mode only.) Prescaler factor is 256.

Bit 5=0

(Defined for Timer Mode only.) Prescaler factor is 16.

Y

Bit 4=1

TIMER MCDE - positive edge trigger starts timer operation.
COUNTER MODE - positive edge decrements the down counter.



Bit 4=0

TIMER MODE - negative edge trigger starts timer operation.
CCUNTER MODE - negative edge decrements the down counter.

Bit 3=1

Timer Mode only - External trigger is valid for starting
timer operation after rising edge of T2 of the machine
cycle following the one that loads the time cconstant. The
Prescaler is decremented 2 clock cycles later 1if the setup
time 1s met, otherwise, 3 clock cycles.

Bit 3=0

Timer Mode only -~ Timer begins operation on the rising

edge of T2 of the machine cycle following the one that
loads the time constant.

Bit 2=1

The time constant data word for the Time Constant Register
will be the next word written to this channel. If an
updated Channel Control Word and time constant data word
are written to a channel while it is already in operation,
the Down Counter will continue dcrementing to zero befcre
the new time constant is loaded into 1it.

Bit 2=0

No time constant data word for the Time Constant Register
should be expected to follow. To program bit 2 to this
state implies that this Channel Control Word 1is intended
to update the status of a channel already in operation,
since a channel will not operate without a correctly
programmed data word in the Time Constant Register, and a
set bit 2 in this Channel Control Word provides the only
way of writing to the Time Constant Register.

)




Bit 1=1

Reset channel. Channel stops counting cr timing. This is
not a stored condition. Upon writing into this bit, a
reset pulse discontinues current channel operation, e
however, none of the bits in the channel control register
are changed. 1If both bit 2=1 and bit 1=1, the channel
will resume operation upon loading a time constant.

Bit 1=0

Channel continues current operation.

4.8 Loading the Time Constant Register (CTC) - - ",

A channel may not begin operation in either Timer Mode or
Counter Mode unless a time constant data word is written into
the Time Constant Register by the CPU. This data word will
be expected on the next I/0 Write to this channel following
the 1/0 Write of the Channel Control Word, provided that bit
2 of the Channel Control Word is set. The time constant data
word may De any integer value in the range 1-256. If zll
eight bits in this word a2re zero, it 1s interpreted as 256.
If a time constant data word is 1lcaded to a2 channel already
in operation, the Down Counter will continue decrementing to
zero before the new time constant is loaded from the Time
Constant Register to the LCown Counter.

TIME CCNSTANT REGISTER

D7 D6 D5 D4 ‘D3 D2 D1 DO -
TC7 TC6 TC5 TC4 TC3 TC?2 TC1 TCO
MSB LSB



CHANNEL [ TIME
CONTROL
REGISTER CONSTANT
AND LOGIC REGISTER
(8 BITS) {8 BITS)
4
(INTERNAL BUS
- PRESCALER DOWN ZERO COUNT/TIMEOQUT
8 BITS COUNTER
( ) (8 BITS)
/ = /

EXTERNAL CLOCK. TIMER TRIGGER

FIGURE 2.0-2
CHANNEL B8LOCK DIAGRAM

Figure 4.9.1: Channel Block Diagram
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4.9 Loading the Interrupt Vector Register (CTC)

The 280-CTC has been designed to operate with the Z80-CPU
programmed for Mode 2 interrupt response. Under the
requirements of this mode, when a CTC channel requests an
interrupt and is acknowledged, a 16-bit pointer must be
formed to obtain a corresponding interrupt service routine
starting address from a table in memory. The upper 8 bits of
this pointer are provided by the CPU's I register, and the
lower 8 bits of the pointer are provided by the CTC in the
form of an Interrupt Vector unigue to the particular channel
that requested the interrupt.

MODE 2 INTERRUPT CPERATICN

Desired starting address

INTERRUPT pointed to by:

SERVICE

ROUTINE < LLOW ORDER } lI REG 7 BITS FRCM 0
STARTING HIGH ORDER CONTENTS PERIPHERAL
ADDRESS

TARLE -

The high order 5 bits of this Interrupt Vector must be
written to the CTC in advance as part of the initial
programming sequence. To do so, the CPU must write to the
I1/C port address corresponding to the CTC channel 0, just as
it would 1f a Channel Control Word were being written to that
channel, except that bit 0 of the word being written must
contain an 0. (As explained above in Section 4.7, if bit 0
of a word written to a channel were set to 1, the word would
be interpreted as a Channel Control Word, soc a 0 in bit O
signals the CTC to load the incoming word into the Interrupt
Vector Register.) Bits 1 and 2, however, are not used when
loading this vector. At the time when the interrupting
channel must place the interrupt Vector on the Z80 Data BRus,
the Interrupt Control Logic of the CTC automatically supplies
a binary ccde in bits 1 and 2 identifying which of the four
CTC channels is to be serviced.



INTERRUPT VECTOR REGISTER

Interrupt Vector Register

o7 D6 L5
V7 V6 V5

SUPPLIED BY USER

D4

V4

B3

V3

D2 D1

- = OO
- O O

DGO

d

CHANNEL
CHANNEL
CHANNEL
CHANNEL

0
1
2
3

(Highest Priority)

(Lowest Priority)

Automaticallly inserted by

z80-CTC

( )




SECTICN 5: STANDARD FACTORY STRAPPING CONFIGURATICN

5.1 Introduction

The following sections show how the PIO and CTC port address
component carriers are strapped as provided by Zilog. All
otner required component carriers are provided but are left
unstrapped.

5.2 Component Carrier J1

Component carrier J1 (Part No. 2323-0173-17) for PIO and CTC
port selects: (This part should be supplied with the board)

J1~-13 TC J1-2 PIC = 0, 1, 2, 3
J1-14 J1-2 CTC=4, 5, 6, 7

5.3 Component Carrier J2

Component carrier J2 (Part No. 33-0173-18) for I/0 port range
select: (This part should be supplied with the board) (PIC
ports begin at AQH)

J2-9 TOC J2-6
J2-10 J2-5
J2-11 J2-2

5.4 Component Carrier J3

Component carrier J3 to select 2708 PRCMS:

J3-1 TO J3-16

J3-2 J3-15
J3-3 J3-14
J3-4 J3-13
J3-17 J3-10

- 25 =



5.5 Component Carrier K1

Component carrier K1 to configqure PIC port A I/0 lines.

Kl1-1 TO K1-13

K1-2 K1-14
K1-3 K1-15
Kl-4 K1l-16
K1-5 Kl-6

K1-7 K1-11
K1-8 K1-12
K1~9 K1-10

5.6 Component Carrier K2
Component Carrier K2 to configure PIO port I/C lines:

K2-1 TO K2-16

K2-2 K2-15
K2-3 K2-14
K2-4 K2-13
K2-5 K2~-12
K2-6 K2-11
K2-7 K2-10
K2-8 K2-9



-

SECTION 6. TECHNICAL DESCRIPTION *= -

6.1 Introduction -

The following section contains a detailed description of the
operation and logical throughout of the BMB. The reader is

directed to use the accompanying schematic at the end of the

manual as a reference. The board’'s specification is also
included in this section.

6.2 Detailed Description of Board Schematics
Sheet 1

Sheet 1 consists of the bi-directional data bus buffers,
through which data bytes pass between the system data bus and
the PMB internal data bus. The direction of the buffers is
determined by control PRCM Al whose bit map is shown in
Figure 6.2.1. Some address and control lines buffers are
also included on this sheet,.
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Sheet 2

The I/C port select logic for the CTC and FIC 1s shoewn on
Sheet 2. Jumper area J2 selects one out of eight possible
I/C groups, with each group consisting of 32 I/C port
addresses. Jumper area J1 is used to located the CTC and PIO
ports within the group selected by J2. The two least
significant address bits determine which one of the four I/0
ports 1is being addressed in either the PIO or CTC.

Sheet 3

Sheet 3 contains the Z80-PIC and Z80-CTC. They both
communicate with the Z80-CPU via the PMB internal data and
control busses. The clock/trigger inputs and zero count/time
out outputs of the CTC are brought to the PMB card edge
connector. The I/0 lines of the PIO are connected to a i
jumper/buffer area shown on Sheets 4 and 5. Interrupts are’”
daisy-chained such that PIC interrupts have priority over
those of the CTC.

Sheet 4

I1/0 options for PIO channel A are shown on Sheet 4. When port
A is in the input mede, jumpers are connected at K1, output
buffers are disabled and termination resistors are connected.
In the output mode, the jumpers at K1 are removed and the
output buffers are enabled. Depending upon the application,
several different types of I/C buffers may be used.

Sheet 5

I/0 options for PIC channel B are shown on Sheet 5. When port
B is in the input mode, jumpers are connected at K2, output
buffers are disabled, and termination resistors are

connected. In the output mode, the Jjumpers at K1 are removed
and the output buffers are enabled.



Sheet 6

Sheet 6 contains the first bank of eight PRCMs and an address
decoder PRCM. IAB15-IABl1l are input to the decoder ERCM and
select the location of each of the PROMs on 2K boundaries.
Qutput SEL A indicates to the data bus buffer direction
control (Sheet 1) that one of the PROMs in this bank has
been selected. Sheet 6 also contains the logic to generate
the PMB interrupt enable out.

Sheet 7

Sheet 7 contains the second bank cf eight PROMs and an
address deccder PRCM. Output SEL B indicates to the data bus
buffer direction control (Sheet 1) that one of the PRCMs in
this bank has been selected. Sheet 7 2lso contains buffers
for the four most significant address bits.

Sheet §

Sheet 8 contains the logic for PRCM bank selection, and the
jumper area for selecting a particular type of PROM. For
PRCMs requiring +5V and -12V, backplane connections must be
made to the MCZ power supply or other external supplies. See
Jumper Table 1 (Sheet 8) for a description of the required
jumpers for each type of PROM.
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6.5 PMB Specification

MEMORY SIZE:
Sixteen 24-pin sockets for up to 32 KBYTES of PRCM/EPRCM

MEMORY TYPE:
2708, 2716, 6381

INTERFACE:

TTL interface, with MCZ series data, address, and
control signals.

ADDRESS SELECTICN:

PROM programmable for unique addressing of each PROM
socket.

PARALLEL I1/0:
16 programmable bidirectional I/0 lines.

COUNTER/TIMER:
4 programmable counter/timer channels.

ELECTRICAL SPECIFICATICNS:

DC PCWER
WITHCUT
MEMORY WITH 2708 WITH 2716 WITH 6361
TYP MAX TYP MAX TYP MAX
+5V 0.60A 0.70A 0.84A 1.55A 2.282A 2.84A 3.40A
-5V - 0.48A 0.96A -—- -—- - -——

+12V --- 0.80A 1.287A  --- e -




-

CONNECTCR:
122-pin edge (100 mil spacing) available from:
VENDCR PART NO.
GARRY MFC. CC. 4000-2
AUGAT 14005-19P1

PHYSICAL CHARACTERISTICS:
LENGTE: 7.7 in/19.6cm
DEPTH: 7.5 in/19.1cm
THICKNESS: .062 in/0.16 cm
SPACING BETWEEN CARDS: 0.5 in/1.27cm centers
MAX COMPONENT HEIGHT: 0.4 in/1.G2cm
ETCH LAYERS: TWC

ENVIRCNMENT :
0 to 50 degrees centigrade

BURKN IN REQUIREMENTS:
Prior to final test, the PMB shall burn in for 96 hcurs
at 45 degrees C, and VCC at 5.3V +/~- 2%. (B.2V to 5.4V)
If any component 1s replaced after burn in, either
component or the entire board must undergo an additional
48 hours at temperature and voltage. -
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6 PMB Parts List

CE,

P
I.
I.
I.
I.
I
I.
I
T
I
I
I
I
I

—

LR~y
t 71 .
UJ(.D

OOOOGOOOO(‘)OOOO

BLANK,REV.B

. ;PROM

-,74LS133
y 14367
,PIO

, 74LS11

.;7603
., 74125

» 74LS00
, 74LS04
,CTC

, 74LS367

.,3216
.,74L5138
.1 7420

.NET.1K

.NET,220/330

SCCKET, I
SOCKET, I

SOCKET, T.

SOCKET, I

SCCKET, I.

.C.
.C.

C.
.C.
C.

+16-PIN

y24-PIN
1 28-PIN
+40-PIN

RES,1/4W,5%,1K
RES,1/4W,5%,220
RES,1/4W,5%,330

CAF,220F,15V

CAP,0.1U0F,50V

DIODE,1N4001

EJECTOR,BLANK

PIN,EJECTCR

COMPONENT CARRIER
COMPONENT CARRIER

10-0041-01
33-0053-24
33-0170~01
33-0008-01
33-0057-01
33~-0061-01
33-0164-00
33-0035~01
33-0058-01
33-0059-01
33-0078-01
33-0055-01
33-0089-01
33-0068-01
33-0026-01
47-0000-01
47-0000~-02

21-1000-06
21-1000-02

21-1000-03
21-1000-04
21-1000-01

47-1000-63
47-1000~-47
47-1000-51
15-0003-25
15-0000-50
48-1000-01

24-0001-01
91-3000-01
33-0173-17
33-0173-18

CO bt bt B RO B bed et B DO R W) D

el
(N}

bt b
o

= o OO ]

H oMo

- 472

Al
A2,4
AS,6,7
A8

A9
Al10,11
Al3
Al4
AZ3
A32

A33,34,35,36

A37,38
A39
A40
A3

212

Al3

(NOT SUPPLIED)

Al,5,6,7,10,11,12,

Jl,32,J3,K1,K2
Al5-22,A24-31

A32
A8

r9,10,11,12,13,18,19

R2,3,5,7,14,16
R1,2,6,8,15,17

cl,2,3,4
C5-C29
CR1

(NOT SUPPLIED)
(NOT SUPPLIED)

J1:PIOC&CTC PFORT SELECT
J2:1/C PORT RANGE SELECT

R




Pinout for PROM Memory Board

PIN # SIGNAL NAME
001 +5V

002 +5V

003 +5V

004 ICRQ-

005 DB5

006 .

007 IET.EMB.PIO
008 DB3

009 PIO.0.20
010 PIC.0.Aal
011 PIC.0.A2
012 CB6

013 DEO

014 PIO.0.A3
015 PIO.0.A4
016 PIO.0.AS5
017 PIO.0.26
018 PIC.0.A7
019 PIC.0.A.RDY
020 PIO.0.A.STRB-
021 PIC.0.B.RDY
022 PIC.0.B.STRB~-
023 .

024 PIC.0.8BQ
025 PIC.0.B1
026 AB7

027 ABS8

028 PIO.0.B2
029 ABS

030 ABb6

031 PIC.0.R3
032 AB1S

033 PIOC.0.R4
034 PIO.0.B5
035 .

036 AB13

037 AR11

038 PIOC.0.B6
039 PIO.0.B7
040 .

041

042

- 43 -
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SIGNAL NAME

IEO.PMB.PIC

IEC.PMB.CTC
+5V
+5V
+5V
GND
GND
GND

-5V
-5V
DB4
+12V
+12V
DB2

DB7

DB1

- 44 -
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SIGNAL NAME

D el N — i -

AB12

AR4

PHI-. (SYSTEM CLCCK-)
AB3

AB?2

AB1

ABQ

CK/TO
CK/T1
CK/T2
CK/T3
ZC/TCQ
M1~
RD-
EOM.DISABLE-. {IN)
Z2C/T0C2
zC/TIC1
CND
GND
GND

- 45 -
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Zilog

10340 Bubb Road
Cupertino, California 95014
Telephone: (408) 446-4666

TWX: 910-338-7621

B
r Oberseering 31
Postfach 601705
2000 Hamburg 60
Telefon 0407630 5067

Gesellschatft fiir Mikrowellen- und Systemtechnik m.b.H. Telex 0213288




