STANDARD MICROSYSTEMS MPU 830
CORPORATION MPU 831

PRELIMINARY
MPU 830 ROM 1/0 Device
MPU 831 1/0O Device
FEATURES PIN CONFIGURATION
[ Variable Power Supply: 2.4V-6.0V
[ Pin-Compatible With NSC830/NSC831
pPag 01 400 v, PAO 1 40 3 Vv,
[ Three Programmable I/0 Ports ag O2 39h1 PAj . Ez 39 11 PAY
[J 2K x 8 Read Only Memory (MPU830) Ag E i 383 PA2 . E 3 38 g PA2
: A10 a7 PA3 « 4 37 PA3
D Very Low -POWGF ansumptlon RESET O5 3610 PA4 RESET O5 36 [1 PA4
] Fully Static Operation CE,CE;* 6 350 Pas CE, 6 351 PAS
(J Single Instruction I/O Bit Operations __ lomQg7 340 PAs Ve 07 341 PAG
: H H IOR/CE,/CE," O 8 33 PA7 CE, O8 333 PAY
[J Bus Compatible Wll'(h MPUBOC Family o do 32 P PCOINTE w5 Do 32 ) PCOINTR
(] Strobed Mode Available on Port A Wh O] 10 MPU830 31 [0 PC1/BF WR 10 MPUS31 31 [ PC1/BF_
ALE O 11 301 PC2/STB ALE Q11 30 2 PC2/STB
ADO (012 291 PC3 ADO D12 290 PC3
AD1 13 280 PBO AD1 13 28 {1 PBO
AD2 14 271 PB1 AD2 [ 14 27 0 PB1
AD3 15 26 [0 PB2 AD3 O15 26 1 PB2
AD4 16 250 P83 AD4 O 16 25 [0 PB3
ADs O 17 24 PB4 ADs O17 24 1 PB4
ADg 18 230 PB5 AD6 18 2311 PB5
AD7 19 220 PB6 AD7 (519 2211 PB6
Vg 320 213 PB7 Ves 20 210 PB7
*Pin 6 is mask programmable as %orﬁO o *Tie pins 2, 3 and 4 to either V¢ of Vss.
Pin 8 is mask programmable as 1OR, CE;, or CE,
GENERAL DESCRIPTION Figure 1

The MPU830 is a combination ROM and 1/0 ey —S
peripheral device contained in a standard 40 pin T
package. [N R

The ROM is comprised of 16,384 bits of Read o
Only Memory organized as 2048 by 8. Reser

The 1/0 portion consists of 20 programmable
input/output bits arranged as three separate ports,
with each bit individually definable as an input or o sonra %
output. The port bits can be set or cleared individ- possx8) AD-PA7
ually and can be written or read in bytes. Several
types of strobed mode operations are available
through port A.

The MPU831 is similar to the MPUB30 except o o
that is contains no ROM. The MPU831 is useful for oo Y, e FoRr s m
prototyping work prior to ordering the MPU830, and
when on chip ROM is not required. =

s
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LATCHES HANDSHAKE
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DESCRIPTION OF PIN FUNCTIONS

FUNCTION

+ 5 volt supply

An active-high input on the RESET pininitializes the chip causing the three
1/Oports (A,Band C) toreverttothe input mode. The three ports, the three
data direction registers and the mode definition register are reset to

The IO/M pinis a latched, select input line. A high (1) input selects the I/0
portion of the chip; a low (0) input selects the ROM portion of the chip. The
selectinput is latched by the trailing edge (high to low transition) of the ALE

The chip enable inputs are mask programmable at the factory. The CE
inputs permit the use of multiple MPU830s ina system withoutusinga chip
select decoder. The CE inputs must be active at the falling edge of ALE.
At ALE time, the CE inputs are latched to provide access to the MPUB30.
The IOR input performs the same function as the combination of I0/Minput
high and the RD input low.

When the RD (or the IOR, when mask programmed) input is an active low,
data is read from the ADO-AD7 bus. When both RD and 10R are high, the
ADO-AD7 bus is in the high impedance state.

When the CE inputs are active, and the 10/M input is high, an active low
WR input causes the selected output port to be written with the data from
the ADO-AD7 bus.

The trailing edge (high to low transition) of the ALE input signal latches the
address/data present on the ADO-AD7 bus, A8-A10 bus, plus the input
control signals on I0/M, CE,/CE,, and CE.,/CE,.

The high-order bits of the ROM address are input on this 3-bit bus and are
latched by the high-to-low transition of the ALE input. These bits do not
affect the IO operations.

The lower 8 bits of the ROM or /O address are applied to these pins, and
latched by the trailing edge of ALE. During read operations, 8 bits are pres-
enton these pins, and are read when RD or IOR is low. During an /O write
cycle, Port A, B, or C is written with the data present on this bus at the
trailing edge of the WR strobe.

PIN NO. NAME SYMBOL
40 + 5 Volt Vee
20 Ground GND Ground
Input Signals
5 Master Reset RESET
low (0).
7 input/Output/Memory | 10/M
Select
signal.
6 Chip Enable 0 CEO/CEOQ
8 Chip Enable 1 IOR/CE1/CE1
9 Read RD
10 Write WR
11 Address Latch Enable ALE
2-4 Address Bus AB-A10 A8, A9-A10
Input/Output Signals
12-19 Bidirectional Address/ ADO-AD7
Data Bus
1,39-33 Port A, Bits 0-7 PAO-PA7
28-21 Port B, Bits 0-7 PBO-PB7
32-29 Port C, Bits 0-3 PC0-PC3

These are general purpose I/0 pins. Their input/output direction is deter-
mined by the contents of the Data Direction Register (DDRs).

FUNCTIONAL DESCRIPTION

MODE DEFINITION REGISTER (MDR)

Refer to Figure 1 for a detailed block diagram of the
MPU830.

Read Only Memory (ROM): The memory portion of the
ROM-I/O is accessed by an 11-bit address input to pins ADO-
AD7 and A8-A10. The IO/Minput mustbe low (ROM select)
and the chip enable pins in the active programmed state at
the falling edge of ALE to address the ROM. Timing for ROM
read and write operations is shown in the timing diagrams.
Input/Output (1/0): The 10 portion of the MPUB3C con-
tains three sets of /O called Ports. There are two ports (A
and B) which contain 8 bits each and one port (Port C) which
has 4 bits. Any bit or combination of bits in a port may be
addressed with Set or Clear commands. A port can also be
addressed as an B-bit word (4 bits for Port C). When reading
Port C, bits 4-7 will be read as ones. All ports share common
functions of Read, Write, Bit-Set and Bit-Clear. Additionally,
Port A is programmable for strobed (handshake) mode input
or output. Port C has a programmable second function for
each bit associated with strobed modes. Table 7 defines
the address location of the ports and control registers.
“TRI-STATE" is a registered trademark of National Semiconductor
Corporation.

The Mode Definition Register (MDR) defines the operating
mode for Port A. While Ports B and C are always in the basic
1’0 mode, there are four operating modes for Port A:
Mode 0—Basic I/O (Input or Output}
Mode 1-Strobed Mode Input

Mode 2—Strobed Mode Output
o Active Peripheral Bus

Mode 3—Strobed Mode Output
o TRI-STATE™ (high impedance)
Peripheral Bus
The MDR has the I/0 address assignment XXX00111. The
bit configuration for the mode selection is illustrated below:

Bit

Mode
od 7 6 5 4 3 2 1 0
0 X X X X X X X 0
1 X X X X X X 0 1
2 X X X X X 0 1 1
3 X X X X X 1 1 1

NOTE: X - don'tcare
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Table 1. 1/0 and Address Designations
8-Bit Address Field
Bits Designation R (Reyd)
/O Port, etc. W (Write)

7 6 5 4 3 2 1 0

X X X X 0 0 0 o4 Part A (byte) R/W

X X X X 0 0 0 1 Port 8 (byte) RIW

X X X X 0 ] 1 0 Port C (byte) R/W

X X X X 0 0 1 1 Not Used -

X X X X 0 1 0 0 DDR — Port A w

X X X X 0 1 0 1 DDR — Port B w

X X X X 0 1 1 0 DDR — Port C w

X X X X a 1 1 1 Mode Definition Register W

X X X X 1 0 0 4] Port A — Bit Clear w

X X X X 1 Q ] 1 Port B — Bit Clear W

X X X X 1 0 1 a Port C — Bit Clear W

X X X X 1 0 1 1 Not Used —

X X X X 1 1 0 a Port A — Bit Set w

X X X X 1 1 0 1 Port B — Bit Set w

X X X X 1 1 1 0 Port C — Bit Set W

X X X X 1 1 1 1 Not Used —

NOTE: X — don'tcare
DATA DIRECTION REGISTERS (DDR) i Bit B2 Set B4, B3
Each port bit has a data direction register (DDR) which Operation Set B7 and BO and B1
defines the 170 state of the bit. The bit is configured as an Address XXX01101 | XXX01001 XXX01101
input if a “0" is written into its DDR, or as an outputifa “1” Data 10000000 | 00000101 00011010
is written. The DDR bits cannot be individually written to: Port Pins
the entire DDR byte is affected by a write to the DDR Prior State | 00001111 10001111 10001010
address. Thus all data must be consistent with the direction Next State | 10001111 10001010 10011010
desired for each port.
Any write or read operations on a port contradicting the DDR INTERNAL
will not affect the port output or input. However, a read of a DATA BUS  WR (SET)
port bit defined as an output will cause a read from the out- WR WR (CLR)
put latch, and a write to a port bit defined as an input will s
modify the output latch. P i) -
LATCH
PORT FUNCTIONS—BASIC I/0
Basic I/0 is the mode of operation of Ports B and C and WR (DDR)
mode 0 of Port A (defined by the MDRY). Read, write, and bit
operations can be executed in the basicc:/o‘moﬂe. The tirr'n:- [
ing for basic input and basic output modes is shown in the
Ag Characterigtics tables. (OATA DIRECTION)
When a read occurs the information is latched from the
peripheral bus on the leading (falling) edge of the RD strobe.
When a write occurs the port bus is modified after the trail-
ing (rising) edge of the WR strobe with data from the AD
bus. Port output data remains valid on the output pin from RD
one trailing edge of WR strobe to the trailing edge of the
next WR strobe.
FIGURE 2. Block Diagram for Port Bit (i)

BIT OPERATIONS

The I/0 features of the ROM-1/0 allow modification of a sin-
gle bit or several bits of a port with Bit-Set and Bit-Clear (see
Figure 2). The address is set up to indicate that a bit set (or
clear) is taking place. The incoming data on the address/
databus is latched at the trailing edge of the WR strobe and
is treated as a mask. All bits containing “1s” will cause the
indicated operation to be performed on the corresponding
port bit. All bits of the data mask with “0s"” cause the cor-
responding port bits to remain unchanged. Three sample
operations are given, using Port B as an example:

729

PORT A-STROBED (HANDSHAKE) MODE

Port A can be programmed (via the MDR) into one of 3 types
of strobed mode for handshake communication with intel-
ligent peripherals. When Port A is in mode 1, 2, or 3 (see
description of MDR), Port C pins 0, 1, and 2 are used as
signals to and from the peripherai and to the CPU, control-
ling handshake operations. These control signals are des-
ignated STB, BF, and INTR. Timing parameters and timing
diagrams are detailed under AC Characteristics.

SECTION 1X
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(Strobe Mode Interrupt) is an active-low
interrupt from the I/0 to the CPU. in strobed
input mode, the CPU reads the valid data at
Port A to clear the interrupt. In strobed output
mode, the CPU clears the interrupt by writing
to Port A.

The INTR output can be enabled or disabled,
thus giving the ability to control strobed data
transfer under software control. It is enabled
or disabled respectively, by setting (= 1) or
clearing (= 0) the output data latch of bit 2,
Port C. Port bit PC2 is used as the STB input.
Since PC2 is always an input during strobed
mode of operation, its output data latch is not
needed. Therefore, during strobed mode of
operation it is internally gated with the inter-
rupt signal to generate the INTR output. Reset
clears this bit to zero, so it must be setto one
to enable the INTR pin for strobed operation.
Once the strobed mode of operation is pro-
grammed, the only way to change the output
data latch of PC2 is by using the Bit-Set and
Clear instructions. The Port C byte write
command will not alter the output data latch
of the PC2 during the strobed mode of
operation.

(Strobe) is an active-iow input from the
peripheral device, signaling that data trans-
fer is about to begin. This strobe is inter-
preted as an “output request” if PortAisina
strobed output mode, or as a “data valid” sig-
nal if Port A is in strobed input mode.

BF

(Buffer Full) is an output from the I/O to the
peripheral signaling that data transfer is com-
plete. In strobed input mode this strobe indi-
cates that datais received into Port A and that
no further data should be transmitted by the
peripheral device until the port has been read
(emptied). In strobed output mode the BF
indicates that the request from the peripheral
has been processed by the CPU and the valid
data now appears in Port A.

The bits of Port C that are used for handshake control of
Port A (bits CO, C1, and C2) must be direction-defined
appropriately in the DDR. Also, the DDR of Port A must be
consistent with the mode specified in the MDR. Register set-
up configurations for the three handshake modes are illus-
trated in Table 2.

Table 2. Mode Definition Register Configurations

PortC
DDR | DDR
Mode MDR Output
PortA | PortC | ) aich
IS;;%?G" XXXXXX01/00000000 | XXX011 | XXX1XX
Strobed
Output  |XXXXX011|11111111 | XXX011 | XXX1XX
(Active)
Strobed
(OT‘gll’_“‘ XXXXX1111 11111111 | XXX011 | XXX1XX
STATE)

ABSOLUTE MAXIMUM RATINGS

Storage Temperature Range
Voltage at Any Pin With Respect to Ground

Note: Absolute maximum ratings are those values beyond which the safety of the device cannot be guaranteed. Continuous operation

at these limits is not intended; operation should be limited to those conditions specified under DC Elg 4

DC ELECTRICAL CHARACTERISTICS T, = 0°Ct070°C, Ve = 5V = 10%, GND =

:haracteristics.

Symbol Parameter Test Conditions Min

Vi Logical 1 Input Voltage 0.7 Vo v
Vi Logical 0 Input Voltage 0 0.2 Ve \Y
Von Logical 1 Output Voltage :Z:r_: _11'(()) r:: Vcczfo : x
VoL Logical 0 Output Voltage :::;212/: A g g: z
he Input Leakage Current 0 < Vin< Ve -10.0 10.0 pA
lo Output Leakage Current | 0 < Viy < V¢ -10.0 10.0 uA
leo Active Supply Current lour = 0, twey = 750 NS 8 10 mA
lg Quiescent Current No Input Switching, T, = 25°C 10 100 uA
(o Input Capacitance 7 pF
Cout " Output Capacitance 6 10 pF
Vee Power Supply Voltage 2.4 5 6 \
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Igg vs. SPEED

LOW VOLTAGE OPERATION Preliminary 10 I
Voltage [MPU831-1| MPU831 {MPU831-4| Units MAXIMUM

2.4 — 500 500 kHz
3.0 — 1 1 MHz

AC TESTING INPUT/OUTPUT WAVEFORM
x 0% 0%
20% 20%

AC TESTING LOAD CIRCUIT

/ TYPICAL
/

Igc—SUPPLY CURRENT (mA)
o

DEVICE 0

UNDER 750
TEST | 4500 3000 1500 1000 §

150 pF twey (ns)
0 1 2 3 4
MPUB00 CLOCK SPEED* (MHz)

AC ELECTRICAL CHARACTERISTICS

Test MPU830-1 MPU830
Symbol Parameter Conditions M.PU831 -1 ”PU831
Min | Max | Min | Max
tacc Access Time from ALE C. = 150pF 1000 400
tan ADO-AD7, CE, I0T/M Hold Time 100 60 30 ns
tae ALE Strobe Width (High) 200 125 75 ns
tanw ALE to RD or WR Strobe 150 120 75 ns
tas ADO-AD7, CE, IOT/M Set-Up Time 100 75 40 ns
tom Data Hold Time 150 90 40 ns
too Port Data Output Valid 350 310 300 ns
tos Data Set-Up Time 100 80 50 ns
tee Peripheral Bus Enable 320 200 200 ns
ton Peripheral Data Hold Time 150 125 100 ns
tes Peripheral Data Set-Up Time 100 75 50 ns
tez Peripheral Bus Disable 150 150 150 ns
(TRI-STATE®)
tre RD to BF Output 300 300 300 ns
tro Read Strobe Width 400 320 220 ns
| P Data Bus Disable 01 100 0 100 o} 75 ns
tes RD to INTR Output 320 320 300 | ns
trwa RD to WR to Next ALE 125 100 75 ns
tse STB to BF Valid 300 300 300 ns
tsu Peripheral Data Hold With Respect 150 125 100 ns
to STB
ts) STB to INTR Output 300 300 300 | ns <
tes Peripheral Data Set-Up With 100 75 50 ns =z
Respectto STB 5
tsw STB Width 400 320 220 ns ]
twe WR to BF Output 340 340 300 | ns
twi WR to INTR Output 320 320 300 | ns
twa WR Strobe Width 400 320 220 ns
twey Width of Machine Cycle 3000 1200 750 ns
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GENERAL TIMING WAVEFORMS

Read Cycle (Read from ROM or Port)

!- twey
M 10/M=00R1 W Y s i
e “X CE=1 X ; Sl G A
!
: ' tpy =
YR R (L ADDRESS IN m DATA VALID S

t

N\

e ——

- lagf ————————————|

-— falf —

| taRw —|

—= tkodD \‘—

]

PERIPHERAL
(PORT| BUS

DATA VALID

i Ies -—»“—7 tow 4"‘

Note Diagonal hines indicate interval of wvahd dala

Write Cycle (Write to Port)

e _— | — — ]
16/8 10/M=00R1 / o
cE c IR .
A0 (0-7) v 7 ADDRESS IN K DATA IN Dty
- lag | |=— 4k = —=l tos [ ton —=
ALE
—
- taig —————>] |~ = towa
WR
PERIPHERAL I
(PORT) BUS S

Note Diagona! ines indicate interval ot invahd data

MICROCOMPUTER FAMILY BLOCK DIAGRAM

CLK X0GT XN Vo GND Ve GND
~—{ TR ADO-AD7 ADD-AD PORT A
131 8BTS
~—| RsTA B.C
—| WM
48-A15
+— 1A MPUBIDA PORT &
so 8 8ITS
s " PORT
4—1 RESH MPUSOD Ll 6 8ITS
—=] saea cPu ALE
+—{ Back i0/M e—— TiMEA O N
—| wail RESET OUT |— TimMea o our
——s] Ps
Ve
i RESET IN
PORT A
T A8-A10 a8I7s
CEo ":g:“" PORT B
[N 3 8IS
RD
wR PORT C
ALE 4B1S
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HANDSHAKE TIMING Strobed Mode Output

Strobed Mode Input

“ T D
mo (oo MK wnn X
——\ Vs

APPROVED FORMATS FOR CUSTOM PROGRAMMED PARTS

Input Medium: b. All EPROMs must be labeled (stickers, paint, etc.) with
2716 EPROM this block designation plus a customer assigned print or
2708 EPROM identification number.
IMPORTANT—EPROM LABELING Example:
onl " be included i ingl 1. Customer Data
nly one customer program may be included in a single « Custom Program Length—2K <
order. The following method must be used to identify the P =
EPROM L ¢ Medium—Two 2708s =
S comprising a program. e Customer Print or 1.D. No. C123-45 2
a. The EPROMSs used for storing a custom program are 2 EPROM Labels §
designated as shown:
2716: Block A 0-2047 C123-45 ' C123-45
2708: Block A 0-1023 A B
Block B 1024-2047 0-1023 1024-2047
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