






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX 3. ERROR CORRECTION ON THE FLY:

In order to perform error correction on the fly, a Reed
Solomon ECC with CRC extension is recommended.
When a disk read operation detects an error, the
MICROSEQUENCER program will set Program Interrupt 0
(PROG 0) which automatically delinks the OFFSET the
AUXILIARY OFFSET COUNTERSs. Furthet, the micro-
program will cause the error syndrome bytes to be
transferred into designated sequential locations in the
DESIRED REGISTER FILE. The generation of this interrupt
will also permit the Local Processor access to the
CURRENT REGISTER FILE. Transfer of data into the Ring
Buffer from the disk and out of the Ring Buffer to the external
channel will continue simultaneous to the error correction
operation.

When the Local Processor gets an interrupt, it will read the

error syndrome bytes out to the CURRENT REGISTER

FILE and then immediately write a logic one to bit D2 (CRR)
of the START COMMAND REGISTER (ADDR 54H). This
permits the disk to regain access to the CURRENT
REGISTER FILE to allow proper processing of the next
sector. Next, the Local Processor should use the error
syndrome bytes to calculate the error pattern and location.
Once this is performed, a read modify write operation to the
calculated Ring Buffer locations will correct the error.

While this is going on, data will continue to be read from the
disk and transferred out over the external channel. As new
error free sectors are read, only the OFFSET COUNTER is
increased by the sector size. As the external channel reads
data out of the Ring Buffer, both the OFFSET and
AUXILIARY OFFSET COUNTERs are decremented
together. If the AUXILIARY OFFSET COUNTER reaches
zero, the external channel's DMA requests are temporarily
held off. Buffer full status is determined as usual by the
MICROSEQUENCER using the value in the OFFSET
COUNTER and CONSTANT 2.

Once the error has been corrected, the OFFSET and
AUXILIARY OFFSET COUNTERS must be linked back
together again. This is accomplished by loading the DMA
FUNCTION Register (ADDR 50H) with a value 09 H. This
special function will load the value of the OFFSET
COUNTER into the AUXILIARY OFFSET COUNTER and
permit these counters to both increment and decrement
together. This function will be performed when the Local
Processor writes any value into the MAILBOX LOW Register
(ADDR 52H).

It should be noted that when errors occur on multiple sectors,
this special function must not be initiated until all bad sectors
are corrected.
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FIGURE 20: MSD 95C02 USED WITH OPTIONAL EXTERNAL ECC CHIP
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APPENDIX 4—USE WITH AN EXTERNAL ECC
CHIP

The MSD95C02 has been designed to allow operation with
an external ECC chip. To allow this operation, it is necessary
for the external ECC chip to be able to determine three
situations.

1—The time when the MSD95C02 is performing a disk
access cycle.

2—The disk access cycle is a read or write cycle.
3—The access cycle is for data transfer or ECC transfer.

Figure 20 shows connection to a generic ECC chip. The
required information for proper operation is presented to the
outside world viathe signals DGATE, ST1, STO and WRITE.

It should be noted that the DATA ERROR signal from the
external ECC chip must be valid when it is checked by the
MICROSEQUENCER.

APPENDIX 5—USE OF SYNC REGISTERS WITH
RLL ENCODING:

For RLL encoding, two missing clock patterns are
recommended.

1—For RLL 2, 7 type 1, a missing clock pattern of FQ is
recommended along with a PLO SYNC pattern of 00. During
the RLL encoding process, the PLO SYNC field of all zeros
will encode on the disk as a repeating 100 pattern. If the
PLO SYNC field is of such a length that an RLL encoding
grouping ends at the 00 to FO boundary, then reliable bit
synchronization via missing clock pattern detection can
occur. The length of the PLO SYNC field during disk writing
can be controlled via microcode.

Loading 00 and FOin DESIRED REGISTER FILE locations
and outputting them to the disk via the microcode signal
WPRE and WMISS, will produce a unique pattern on the
disk. In order to read this unique pattern back and obtain bit
synchronization via the high speed compare, the signal SMC
is activated which will cause a compare between SYNC
Registers 1 & 4 and the incoming decoded bit stream. For
a valid compare, SYNC Registers 1 & 4 should be
programmed with the following values:

SYNC 1 Register = FO
SYNC 4 Register = 0B

2—For RLL 2, 7 type 2, a missing clock pattern of 7A is
recommended along with a PLO SYNC pattern of FF. During
the RLL encoding process, the PLO SYNC field of all ones
will encode on the disk as a repeating 1000 pattern. In this
case, the length of the PLO SYNC field is not a critical
parameter in obtaining reliable bit synchronization.

Loading FF and 7A in DESIRED REGISTER FILE locations
and outputting them to the disk via the microcode signal
WPRE and WMISS, will produce a unique pattern on the
disk. In order to read this unique pattern back and obtain bit
synchronization via the high speed compare, the signal SMC
is activated which will cause a compare between SYNC

Registers 1 & 4 and the incoming decoded bit stream. For
a valid compare, SYNC Registers 1 & 4 should be
programmed with the following values:

SYNC 1 Register = 7A
SYNC 4 Register = 00

The two cases above assume that bit D3 of MODE 2
Register (8/16 COMPARE) is set to select the 16 bit compare
mode.

APPENDIX6—OUTLINE OF REED SOLOMON ERROR
CORRECTION AND VERIFICATION
ROUTINES

The Reed Solomon ECC has been designed to permit the
user correction of a maximum of two error bursts. The ability
to correct two burst errors is generally associated with Reed
Solomon codes. Using Reed Solomon alone, there is a finite
probability of miscorrection if the error appearing in the data
falis outside the capability of the Reed Solomon code used.

The MSD95C02 allows the user to attach an optional CRC
field to the Reed Solomon ECC field to permit detection of
virtually all miscorrected data.

The following steps should be performed to successfully
correct a data error via Reed Solomon ECC and verify that
the correction was performed properly:

1. If an error is detected, the MICROSEQUENCER will
interrupt the Local Processor with the syndrome bytes
(information used to correct the error) and the CRC fieid
residing in the CURRENT REGISTER FILE.

2. The Local Processor will read the syndrome and CRC
bytes and use the syndrome bytes to calcuate the error
pattern (exclusive OR mask) and error location (in the Ring
Buffer memory). This calculation is performed via table
lookup in software. For the Reed Solomon code
implemented in the MSD95C02, three tables of 256 bytes
each are required. These three tables are a Log, antilog and
root table. The generation of the error pattern will require a
maximum of 6 recursive table lookups and the generation
of the error location will require a maximum of 3 recursive
table lookups. It is this routine that will indicate if the error
in the data is correctable or uncotrectable.

3. Once the error location and error pattern are determined,
the Local Processor will set up the DMA block to perform
the required read-modify-write operation to correct the error.

4. Once the error is corrected, the Local Processor should
verify if the error was corrected properly. This is done by
taking the error pattern generated in step 2 and performing
another table lookup (uses the same antilog table as step
2) and taking this result and exciusive ORing it with one of
the CRC bytes read in from the CURRENT REGISTER FILE
in step 1. This is performed for each interleave. The result
of these operations should yield zero if the error was
corrected properly and yield a non zero if the error was not
corrected properly.

Details of the three tables and actual software routines will
be available in associated application notes.
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STANDARD MICROSYSTEMS
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STANDARD MICROSYSTEMS

GORPORATION e a0
——

KR9601
KR9602

Keyboard Encoder Read Only Memory
KEM

FEATURES PIN CONFIGURATION*

[J On-chip “caps” lock (KR9601, KR9602)

[ On-chip auto repeat (KR9601, KR9602)

[0 Contact bounce protection FUNCTION KR9600/KR9601

[J N Key Rollover or Lockout operation OPTION see “pin 15 40 X0

[J Hysteresis on keyboard matrix inputs OPTION assignment 2 39 x1

(1 Tri-state TTL compatible data outputs OPTION chart” 3g 38 x2

[J Serial output (on KR9602 only) gﬂ:g“ gé gg :3

Od Quad Mode (Normal, shift, control, OPTION (B9 on KR9600) []n| 35 x5

shift-control) data output B8 70 34 x6
[ High frequency clock input data output B7 8L 33 x7
[J Pin-compatible with KR3600 (KR9600) gaga ou:pu: gg 1gE 212 gsl ’
) \ : ata outpu elay node
Od grt%hg uctgﬁzge protection on all inputs data outgut Be 10 30 V. V
7 +5 volt suppl data output B3 120 29 shiftinput
pply data output B2 135 28 control IT(p\;\:C q
d 14 27 caps locl n KR96

EXTERNALLY SELECTABLE Gng e {50 56 yo - o (NG onKse00

OPTIONS ON KR9600 AND KR9601 datg ready 135 22 y?

[ Pulse or level data ready output signal 51 180 23 ;16

[ External clock input y2 190 22 y5

[ On chip master/slave oscillator v3 200y 21 y4

[J All 10 output bits available

[J Lockout/Rollover external selection

[J Chip enable external selection

] Data complement control FUNCTION KR9602-XX

[J Any Key Down output X3 10 H28 X4

[ Selectable Auto-Repeat rate ;(5 gE %% ig

[ Programmable Auto-Repeat rate X0 a0 Hos X7
Scan clock 5(] 24 X8 =
Serial clock 60 [123 Delay node =
Gnd 78 122 cc =
Serial output 80 21  Shift =]
y0 90 p20  Control 5
y1 100 119 Caps Lock L
y2 110 EHB )
y3 120 17 y8
y4 130 16 y7
y5 140] 015 y6

*PLCC (J LEAD QUAD PACK) also available.

GENERAL DESCRIPTION

The KR9600/1/2 Is a keyboard encoder that contains all the
logic necessary to debounce and encode SPST key-
switches into a fully decoded data output of up to 10 bits.
The KR9600/1/2 contains a 3600 bit ROM, 9 stage and 10
stage ring counters, a 10 bit comparator, timing circuitry, a
90 bit memory to store the location of encoded keys for N
key rollover operation, an externally controliable delay net-
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work for eliminating the effect of contact bounce, an output
data buffer and TTL compatible output drivers.

The KR9600 and the KR9601 provide a parallel data output
in a 40 pin configuration with pin selectable options, while
the KR9602 provides a serial asynchronous output in a 28
pin configuration with mask programmable options. (Ref.
KR9600/1/2 custom coding information sheet).
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DESCRIPTION OF PIN FUNCTIONS

KR9600 KR9601 KR9602
NAME SYMBOL PIN # PIN # PIN # FUNCTION
External ou}';pués f‘r;)m tge Qf-stag;(e gng
R . ~ 4-1 counter to the keyboard to form X-
XOUTPUTS X0-X8 40-32 40-32 28-24 matrix with the keyboard switches as
the crosspoints.
Y INPUTS YO-Y9 17-26 17-26 9-18 ri);tgir)gal inputs from the keyboard X-Y
(Es)é'eﬂiggfo CLOCK | s 1 1 5 External clock input.
. ok - Serial input Baud rate clock, for
SERIAL CLOCK 6 KR9602.
Data outputs B1-B8. Parallel outputs
DATA OUTPUTS B8-B1 7-14 7-14 8 for the KR9600/9601, serial output for
the KR9602.
Th|is output, Iwhri‘ch c:in be‘a Ievelhor a
ulse, signals that a key closure has
DATA READY DR 16 16 N/A geen detected and that data is
available at the output port.
Externally controllable delay network
DELAY NODE DELAY 31 31 23 for eliminating the effect of switch
contact bounce.
This input is used to select the shift
SHIFT INPUT SHIFT 29 29 21 mode data.
Thig iné)ut is Sused| to select the c:or\trolf
mode data. Simultaneous assertion o
CONTROL INPUT CNTRL 8 28 20 shift and control inputs will place the
encoder into the shift-control mode.
see This input “ANDed” with bit B9 of the
CAPS LOCK CAPS note 27 19 ROM will cause a mode shift. See
“programming options”.
POWER SUPPLY Voo 30 30 22 + 5V power supply.
GROUND Gnd 15 15 7 Ground.
see . See option selection table for pin
OPTION PINS note 1-6 N/A assignment.
Note: Caps Lock and Auto-Repeat are not available on KR9600.
See option selection table for pin assignment.
R R ]

DESCRIPTION OF OPERATION

The main clocks for the KR9600 and KR9601 are derived
from either an external clock source or the Internal oscil-
lator. The KR9602 requires an external clock. The exter-
nal clock is routed to a divider with a mask programmable
division rate from 1 to 63 to generate the internal clock.

The keys are scanned in a nine output by ten input matrix,
each key having a unique input-output combination con-
nected to it. The inputs all go selectively to a level detec-
tor which has logically variable {1's and 0's) levels and
hysteresis. The outputs are enabled one at a time from
output X0 towards X8, at a rate of 10-100KHz, through a
9 stage ring counter. The 10 inputs are searched one at
a time from YO to Y9, through a 10 stage ring counter,
each time one of the outputs is enabled. The output and
input pins all have pullups to V. and are precharged each
clock evenifthe scan is stopped at one key. When a level
on the selected path to the comparator matches a level
on the corresponding comparator input from the 10 stage
ring counter and the key has not been encoded, the switch
bounce delay network is enabled. The key down stroke
is examined, without advance to the next key location,
until the key has been stable for the length of the DELAY
CAP pin to discharge. The code for the depressed key is
transferred to the output data buffer and the data ready
signal appears.

The scan has two modes as determined by the LOckout/
Rollover option. Once a key is determined to be down the
scan will not advance if in the LOckout mode. Conse-
quently a new key closure is not detected until the pre-
viously depressed key is released. The scan sequence,
will resume upon key release and the output data buffer
stores the code of the last key encoded. In the Rollover
mode a “1” is stored in the encoded key memory and the
scan sequence is resumed and the code for the last
encoded key remains in the data output buffer. Each
depressed key is encoded regardless of the state of the
previously depressed keys. The internal keyboard ROM
Is 10 bits wide. Bits 1-8 are output via data outputs B1-
B8. Bits 9 and 10 may be output as data and/or utilized
respectively for Caps-lock and Auto-repeat select. This
allows mask programmable selection of which keys will
have caps-lock and auto-repeat. When selected, the auto
repeat will commence with a “long” delay after key
depression followed by “short” delays. The duration of
the delays vargng with the clock frequency and the state
of the ARD, ARO, and AR1 signals.

A Chip Enable input is available to enable the parallel
output buffer. Data Ready can be put in the high-imped-
ance state with Chip Enable (CE) or can be open drain
as a mask programmable option to facilitate wire-oring
as an interrupt.
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In the serial output version of KR9602, when a key is
debounced and then called valid, the serial shift register
is loaded with the data (8 bits B1-B8) from the ROM, the
data from the parity generator, and the data from the start
and stop bits generator. Bits B9 and B10 are internally
used respectively for Caps-lock and Auto-repeat select.
The data register is then allowed to shift data out at the
rate of one bit per 16 clocks of the baud rate clock pin, on
the negative edge of that clock. If the baud rate clock is
too slow with respect to the internal clock, and the key-
board were allowed to continue scanning when the data
register is loaded, then new data could be loaded on top
of shifting-out data.

To avoid this, if a new key is depressed before the pre-
vious data is full?/ shifted out of the device, including the
stop bits, the delay cap will be allowed to decay but the
internal logic will delay its effect until the shift out of the
Brevious data is completed. If the new key is released

efore the end of the extended delay time it will not be
encoded.

OPTION SELECTION TABLE

Since the selected coding of each key and all the options
are defined during the manufacture of the chip, the cod-
ing and options can be changed to fit any particular
application of the keyboard. Up to 360 codes of up to ten
bits can be programmed into the KR9600/KR9601 ROM
covering most popular codes such as ASCII, EBCDIC,
SELECTRIC etc. as well as many specialized codes.*

Pin Assignment for KR9600/KR9601

The chip pins from pin #1 thru pin #6 are optionally con-
nected to differing logic functions. Many of the functions
are available on more than one pin.

FUNCTION (input unless noted)

Ext clock (opt. internal divisor of 1-63)**
Pin 1 of Internal oscillator.

Pin 2 of Internal oscillator.

Lo/Ro CC CE ARD** ARO0* AR1**
Pin 3 of Internal oscillator.

Lo/Ro CC CE ARD** ARO** AR1**
AKO output

Lo/Ro CC CE ARD** ARO** AR1™
AKO or B10 output

Lo/Ro CC CE ARD** ARO** AR1™
B9 or AKO™* output

ODONRARWONN—= = g

Options Available for the KR9602:
The following options can be obtained on the KR9602
only with a mask program, and are not pin selectable:
Lo/Ro, CC, AUTO-REPEAT, LONG
DELAY, SHORT DELAY,
CLOCK DIVISOR 1,2,4,8,16,32,63; PARITY,
1 OR2 STOP BITS.

Legend

CC = COMPLEMENT AKO = ANY KEY DOWN
CONTROL CE = CHIP ENABLE

Lo/Ro = LOCKOUT/ B10 = B10 (DATA)

ROLLOVER OUTPUT

B9 = B9 (DATA) OUTPUT

INTERNAL CLOCK = SELF CONTAINED OSCILLATOR
(Not available in KR9602)

EXTERNAL CLOCK = EXTERNAL FREQUENCY
SOURCE

ARD = INITIAL AUTO-REPEAT DELAY

ARO, AR1 = SECONDARY AUTO-REPEAT DELAY, OR

NO AUTO-REPEAT WHEN BOTH ARE FALSE.

*Contact local sales office for custom coding sheet.
**Not available on the KR9600.

PROGRAMMING OPTIONS

The various options on the KR9600 and KR9601 are user
selectable via externally programmable pins, but they are
fixed, internally mask programmed, for the KR9602.

Oscillator:

The main clocks are derived from either an external clock
source or from the Internal oscillator. The resultant sig-
nal is then routed to a divider with a mask programmable
division rate from 2 to 63. If no division is required then
the divider is bypassed. The external clock requires one
pin (pin #1), while the Internal oscillator needs three pins
(pins #1, 2, 3) for frequency selection via an external
resistor and capacitor.

Lockout/Rollover: LO/RO

This option selects the operation of the key scan when a
new key is detected. In Lockout the scan stops as long
as the key is down. In Rollover the scan stops till the new
key is debounced bK the DELAY CAP and the key code
is output. Then the key position is marked as down and
the scan continues until another new key is seen. The
option is selected either by an external pin or internally
mask programmed, fixed in either state. The external
LOckout selection is optionally hi or low active. A pull-
down resistor to ground is optional.

Complement Control: CC _
This option inverts the logic true state of the DATA OUT-

PUTS and can optionally additionally invert the logic true
state of the DATA READY pin. The option can be inter-
nally fixed as true or false where true will output a high
logic level. When externally selected the option can be
either input high or low active true. The pulldown to
ground is optional.

Data Ready:

The data ready pin is optionally either a pulse or level
upon an output state ready to transfer. This transfer
occurs when a new key is encoded or when the current
key is repeating via the repeat logic. This output is indi-
vidually capable of being disabled via CE or inverted via
CC. To invert DATA READY is to have the pulse go logic
low or the level fall to logic low active when the output is
allowed to drive out of the chip.

Any Key Down: AKO output

The AKO output is an indicator to tell that there is at least
one key determined to be depressed. The output is
optionally logic high or low true. The CE can be sepa-
rately used to set the output in the high impedance mode.
AKO will reset one full keyboard scan time after the last
key is released. AKO cannot be invgrted by CC (comple-
ment control).

Chip Enable: CE
The chip enable option can be internally fixed to true or
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can be externally selected. When an external pinis used
the true level is only low true. The true state means that
the outputs connected to CE will go to the driven state
from the high-impedance condition. Output pins B1-B10
are always affected by Chip Enable (CE), optional for
Data Relady and Any Key Down. A pulldown to ground is
optional.

Shift Control Lock:S C L

These three pins determine what will be output in
response to a new key being detected. The Caps Lock
pin is optional on the KR9601 and KR9602 but it is not
available on the KR9600. All three pins have optional
pulldown resistors to ground. The Lock option is allowed
If data bit nine of the ten data bits is programmed as true.
in other words the Romis read with no lock logic allowed,
but with the full influence of the Shift and Control pins.
This determines the B9 output which is used to see if this
key can be shifted (be it a control code or not) by modi-
fying the effect of the Shift upon a second read of the
rom. The operation of the allowed Lock follows this table:

L B9 S C Result
F F F F N
F F F T o]
F F T F S L = CAPS LOCK
F F T T SC B9 = DATA OUTPUT B9
N = NORMAL
F T F F N S = SHIFT
F T F T C C = CONTROL
F T T F S SC = SHIFT and CONTROL
F T T T SC
T F F F N
T F F T C
T F T F S
T F T T sC
T T F F S  Force N—>S allow shift
(ie m—>M)
T T F T SC Force C—>SC  shift of Control
T T T F *S/N OptForce S->N allow reverse
(ie M—>m)
T T T 7T remove shiftin

*SC/IC Ogt Force
SC—>C Shift-Control

*The mask programmable option for the removal of the shift is

coded as either ON for all keys or OFF. Note that the B9 DATA

output (and all the others) is the code of the second decode. Note

that shift only occurs when both the lock is true and the unmodi-

fied code gives a B9 ROM output as true.

Repeat: ARD ARO AR1

When the Auto-repeat option is selected and a key is
pressed, either of two delays can be selected. Typically
a long initial delay after the key is pressed, and short
delays afterwards if the key is still pressed. These delays

consist of a programmable number of scan frequency
time clocks varying from 2 to 131071 clock times.

This option is masked programmable and dependent on
the programming of the data bit 10 of the ten data outputs
to be true for the resultant key code (after lock logic) and
upon whether any repeat action should occur at all.

There are three optional pins associated with the auto
repeat logic: ARO, AR1, and ARD. Each of these can
individually optionally have a pulldown resistor to ground.
ARD controls the selection of the initial repeat delay count
code, while the combination of ARO and AR1 controls
the selection of the short delays as shown below. If no
external pins are desired then those functions can be
mask programmed.

TYPICAL INITIAL REPEAT DELAY COUNTS

ARD = hi 80000 clock times
ARD = low 40000 clock times

The repeat delays are selected by a two bit code where
one decode is used to disable the repeat operation
completely.

TYPICAL SECONDARY REPEAT COUNTS

ARO AR1 Count
0 0 All Auto-Repeat Disabled
0 1 6250
1 0 3125
1 1 1250

Typical Example:

One typical approach would be to mask program ARD
for only one long delay value and mask ARO to ground.
This way one can save two option pins for ARD and ARO
and still be able to select or disable auto-repeat via AR1
and have the option of having one fixed short delay value.

ROM Data:

The actual programming data s in 10 bit wide characters
with four function codes for each key position. There are
90 key positions organized as 9 X" outputs with 10 “Y”
inputs. The four functions as previously defined are Con-
trol, Shift, Normal, and Shift-Control.

The use of the optional Lock requires the programming
of the B9 data bit. The use of the optional Auto-Repeat
requires the programmin%of the B10 data bit. If the B9
or B10 outputs are used then these will show the result
of the contents of the “corrected” key function data bits.
The “corrected” function is the possibly changed Nor-
mal to Shift etc. etc. so that the output is that of the ‘Shifted
key code’ NOT that of the initial key code.

Minimum Switch Closure:

T = Switch bounce + (90 x 1/f} + Strobe delay + Strobe width

minimum time
required by

maximum  determined  determined
expected by frequency by external
of operation  capacitance external circuitry
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CONDITIONS:
The clock divider is 1 so that Clkl is “same as clock IN".
Akey is pressed down at XOYO0 but the delay cap has not timed out.
Data Ready is high true and we have already had another key.
DataRP = Data Ready as a Pulse DataRL =Data Ready as a Level

o ST HHYULUUWLLIL

X0

X1

X2

Delay Cap L____,

S B I

DataRP

-

I I FE N

DataRL

1

B1-B10

Condition: Test mode autorepeat at divide by 4 and keep key down

] AR R
X0 ||||||]—'|_|H|||',| | ' 71
mEnEnEEEN ':' 1|
SRENS I O L S ! [ 1y
X1 | | |
o {}:L4,| L ]
(1 T :I| |r|+ -
[ I i
X2 | B S Pl
[ N T L1 [
DelayCap | ll |i:: ::! IT}}
L
P I Pl
DataRP | !! L N L1 1
T i
| |
| i
DataRL l_'|_L__‘ L L]
! ‘<I— Iongdelay—»’d—shortdelay ——»l
B1-B10 X
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ELECTRICAL CHARACTERISTICS: KR9600, KR9601, KR9602
MAXIMUM GUARANTEED RATINGS

Operating Temperature RanNge™™ ... ... ittt ittt e e itts i r e enns 0°Cto +70°C
Storage Temperature Range ................ e e e —55°C to +150°C
Lead Temperature (soldering, 10S€C.) ........cocvviiiiniiiiiiinninns S +325°C
Positive Voltage on any Pin, with respecttoground ..o +8.0V
Negative Voltage on any Pin, with respectto ground .............c.viiiiiiiiiiiiiii i i e -0.3V

ELECTRICAL CHARACTERISTICS (T, = 0°Cto0 70°C, V¢ = +5V + 5%, unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX UNIT COMMENTS
D.C. CHARACTERISTICS
INPUT VOLTAGE LEVELS
Low Level Vo 0.8 \' Allinputs
High Level Vi 2.0 \' ExceptY + 16X CLK
22 \ 16X CLK only
Y INPUTS
High Level Vim 2.8 Y Y input
Low Level Vo 0.8 \ Y input
INPUT CURRENT
Leakage I 10.0 pA Allinputs except Y
Vin = 5V
Input with Pull-down resistor
selected as option 75 220 wA Vi =5V
Y inputs (v -100 —-400 -500 A Vi = 1 volt
Y inputs only
OUTPUT VOLTAGE LEVELS
Low Level Voo 0.4 \ loo = 1.6 MA
High Level Vou 24 \ low = 100 pA
Except X outputs
X output voltage Voo 0.4 \ 600 pA
Vou 34 4.0 \ clock high
low =10 pA
TRI-STATE LEAKAGE 10 A B1-B10
INPUT CAPACITANCE
All inputs Cn 10 pF Except Y inputs
POWER SUPPLY CURRENT leo 20 40 mA KR9600/01
lec 15 35 mA KR9602
A.C. CHARACTERISTICS
CLOCK FREQUENCY* Fin 0.01 4 MHz KR9601/02
0.01 0.1 MHz KR9600
16X CLOCK FREQUENCY DC 640 KHz KR9602
Chip enable access time Tee 250 ns
SWITCH CHARACTERISTICS
Min switch closure see timing
diagram
Contact closure resistance Zeo 300 ohms
Zec 1x107

NOTE: The KR9600 is a direct replacement for the KR3600. Please note that due to the logic level of the KR9600, when
replacing the KR3600 in a N-Key rollover system where diodes are utilized, the polarity of the diodes must be
reversed.

* Divisor on KR9601/02 must be selected such that the resulting internal scan frequency is 10 KHz min to 100 KHz max.

** Parts optionally available in extended temperature ranges in hermetic packages. Inquire at factory.
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KR9600-PRO DESCRIPTION

The KR9600 PRO is a MOS/LSI device intended to sim-
plify the interface of a microprocessor to a keyboard
matrix. Like the other KR9600 parts, the KR9600 PRO
contains all of the logic to de-bounce and encode key-
S\A'/Iitch closures, while providing either a 2-key or N-key
rollover.

The output of the KR9600 PRO is a simple binary code
which may be converted to a standard information code
by a PROM or directly by a microprocessor. This permits
a user maximum flexibility of key layout with simple field
programming.

The code in the KR9600 is shown in Table I. The format
is simple: output bits, 9, 8, 7, 6, 5, 4 and 1 are a binary
sequence. The count starts at X0, YO and increments
mg)ggh X0Y1, X0Y2...X8Y9.Bit9isthe LSB; bit 1 is the

Bits 2 and 3 indicate the mode as follows:

Bit2 Bit3
0 0 Normal
0 1 Shift
1 0 Control
1 1 Shift Control

For maximum ease of use and flexibility, an internal
scanning oscillator is used, with pin selection of N-key
lockout (also known as 2-key roilover) and N-key rollover.
An “any-key-down” output is provided for such uses as
repeat oscillator keying.

Figure 1 shows a PROM-encoded 64 key, 4 mode appli-
cation, using a 256 x 8 PROM, and Figure 2 a full 90 key,
4 mode application utilizing a 512 x 8 PROM.

If N-key rollover operation is desired, it is recommended
that a diode be inserted in series with each switch as
shown. This prevents “phantom’ key closures from
resulting if three or more keys are depressed
simultaneously.

FIGURE 1
KR9600 PRO TYPICAL APPLICATION
64 KEY, 4 MODE

5 NC

Rollover Any Key Down

Lockout | 45 pf
4'40 H——-{(—]
X 39 2
X2 35 3 —WV—J

Data Ready
+5

X832 Q 14f2 e

CODED DATA

Fl
~
©
8
6315281 orEq

typical switch typical switch
(N-key roflover) {2+key rollover)

X X
X Xy Y

=

Y Y

FIGURE 2
KR9600 PRO TYPICAL APPLICATION
90 KEY, 4 MODE

5 NC
Rollover % Any Key Down
Data Ready
+5 4
Lockout 45 pf
O x0) 4o J_g(_]
XY a9 2
X2 38 3 5 5
100 K e
X3} a7 o o+
1002
X4 36 ‘{
X5 25
X6 34
X7
® B1 A¢ »
2l Q o, of!
Yo ‘7E ‘352 A‘Q 702
Yi i 12 B3 A2 8 03 <
: s
yal 1o " B4 A3 g o 04 5
g a
‘
Y3 20: ‘035 A 5 g ”05 g
vil ) N ofE T3 I 8
¥ 22 8 87 A8 18 19 07
ve| o5 o al, fee
Y 24 6 B9 A8 16
8] 25 1516
CE
o 9 56 o
2 2
typical switch typioal switch
(N-key rotlover) (2-key roliover)
X X
X X v v
.}_ J s control
Y Y
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TABLE 1

KR9600-PRO CODING SHEET AND OPTIONS

Norma! Shift Control Shift/Controt
Xy B-12345678 910 B-12345678 910 B-12345678 910 B-12345678 910
00 001000000 010000000 011000000
01 00100 1 1 11 001
02 000000010 001000010 010000010 11000010
03 00000011 001000011 010000011 11000011
04 000000100 00100 010000100 11000100
05 000000101 001000101 010000101 11000101
06 000000110 5000110 010000110 011000110
07 000000111 001000111 010000111 011000111
08 000001000 001001000 1 1000 011001000
09 000001001 1001001 1 1001 011001001
10 00001010 001001010 1 1010 011001010
1 001011 001001011 il 1011 11001011
12 00001100 001001100 1 1100 11001100
13 000001101 001001101 01 1401 11001101
14 000001110 001001110 010001110 11001110
15 000001111 001001111 010001111 11001111
16 000010000 001010000 010010000 011010000
17 000010001 001010001 10010001 011010001
18 000010010 001010010 10010010 011010010
19 000010011 001010011 10010011 11010011
20 000010100 001010100 10010100 11010100
21 000010101 001010101 10010101 11010101
22 000010110 001010110 10010110 11010110
23 000010111 001010111 10010111 11010111
24 000011000 001011000 010011000 11011000
25 000011001 001011001 010011001 011011001
26 000011010 001011010 10011010 011011010
27 000011011 001011011 10011011 011011011
28 000011100 001011100 10011100 011011100
29 000011101 001011101 10011101 011011101
30 000011110 001011110 10011110 11011110
31 000011111 001011111 10011111 11011111
32 000100000 001100000 010100000 11100000
a3 000100001 001100001 010100001 11100001
34 000100010 001100010 010100010 11100010
35 000100011 001100011 010100011 11100011
38 000100100 001100100 010100100 11100100
37 000100101 001100101 010100101 11100101
38 000100110 001100110 010100110 11100110
39 000100111 001100111 010100111 11100111
40 000101000 001101000 010101000 11101000
41 000101001 001101001 010101001 11101001
42 000101010 001101010 010101010 11101010
43 000101011 001101011 010101011 011101011
44 000101100 001101100 010101100 11101100
45 000101101 001101101 010101101 11101101
46 000101110 001101110 010101110 11101110
47 000101111 001101111 010101111 11101111
48 000110000 001110000 010110000 11110000
49 000110001 001110001 010110001 11110001
50 000110010 001110010 010110010 11110010
51 000110011 001110011 010110011 11110011
52 000110100 001110100 010110100 011110100
53 000110101 001110101 010110101 011110101
54 000110110 001110110 010110110 011110110
55 000110111 001110111 010110111 011110111
56 000111000 001111000 010111000 011111000
57 000111001 001111001 010111001 011111001
58 000111010 001111010 010111010 011111010
59 000111011 001111011 010111011 011111011
60 000111100 001111100 010111100 011111100
61 000111101 001111101 010111101 011111101
62 000111110 001111110 010111110 011111110
63 000111111 001111111 010111111 ot
64 100000000 101000000 110000000 111000000
65 100000001 101000001 110000001 111000001
86 100000010 101000010 110000010 111000010
67 100000011 101000011 110000011 111000011
88 100000100 101000100 110000100 111000100
69 100000101 101000101 110000101 111000101
70 100000110 101000110 110000110 111000110
71 100000111 101000111 110000111 111000111
72 100001000 101001000 110001000 111001000
73 100001001 101001001 110001001 111001001
74 1 1010 101001010 11 1010 111001010
75 100001011 101001011 110001011 111001011
7% 100001100 101001100 110001100 111001100
77 100001101 101001101 110001101 111001101
78 100001110 101001110 110001110 111001110
79 100001111 101001111 110001111 111001111
80 100010000 101010000 110010000 111010000
81 100010001 101010001 110010001 111010001
82 100010010 101010010 110010010 111010010
83 100010011 101010011 110010011 111010011
84 100010100 101010100 110010100 111010100
85 100010101 101010401 110010101 111010101
86 100010110 101010110 110010110 111010110
87 100010111 101010111 110010111 111010111
88 100011000 101011000 110011000 111011000
8% 100011001 101011001 110011001 111011001
OPTIONS:
Internal Oscillator (Pins 1, 2, 3) Puise Data Ready

Lockout/Rollover (Pin 4)

Internal Resistor to GND

Lockout is Logic 1

Any Key Down (Pin 5) Positive Output
Internal Resistor to GND on Shift
and Control Pins
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CODING FOR KR9600-STD
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CODING FOR KR9601 AND KR9602 STD

Normal Shitt
XY B-12345678 910 B-12345678.910
00 00000001 00 01010101 00
01 00000010 01 0101011001
02 00000011 01 0101011101
03 00000100 01 0101100001
04 000101 01 0101100101
05 0000011001 0101101001
08 00000111 01 0101101101
07 0000100001 0101110001
08 0000100001 0101110001
08 00001001 01 0101110101
10 0000101001 0101111001
" 00001011 01 0101111101
12 00001100 01 01100000 01
13 00001100 01 01100000 01
14 00001101 01 01100001 01
15 0000111001 0110001001
16 0000111101 0110001101
17 00010000 01 01100100 01
18 0001000101 01100101 01
19 0001001001 0110011001
0 00010011 11 01100111 11
1 00010100 11 01101000 11
2 00010101 11 01101001 11
3 0010110 11 01101010 11
4 0010111 11 01101011 11
5 0011000 11 01101100 11
] 0011001 11 01101101 11
7 D0011010 11 01101110 11
8 0011011 11 01101111 11
29 011100 11 01110000 11
a0 011101 01 01110001 01
3 0001111001 0111001001
32 0001111101 0111001101
3 01111101 01110011 01
4 100000 01 01110100 01
5 100001 01 01110101 01
6 10001001 0111011001
7 100011 01 0111011101
8 100100 01 01111000 01
9 10010101 01111001 01
0 100110 11 01111010 11
41 00100111 11 01111011 11
2 00101000 11 01111100 11
43 101001 11 01111101 11
4 101010 11 o111111011
45 101011 11 01111111 11
468 101100 11 10000000 11
47 0101101 11 10000001 11
48 0101110 11 10000010 11
49 0101110 11 10000010 11
0 10111101 10000011 01
1 11000001 10000100 01
2 00110001 01 10000101 01
3 110001 01 10000101 01
4 11001001 1000011001
5 110011 01 1000011101
6 110100 01 10001000 01
7 110101 00 10001001 00
8 0011011001 1000101001
2 110111 01 10001011 01
0 111000 11 10001100 11
1 111001 11 10001101 11
2 111010 11 10001110 11
3 111011 11 10001111 41
4 111100 11 10010000 11
5 111101 11 10010001 11
6 111110 11 10010010 11
7 111111 11 10010011 11
8 111111 11 10010011 11
9 1111 1 10010011 11
0 000000 01 10010100 01
71 1000001 01 10010101 01
72 1000010 01 1001011001
73 1000011 01 10010111 01
74 1000100 01 10011000 01
75 1000101 01 10011001 01
76 1000110 01 1001101001
77 1000111 01 10011011 01
78 1001000 01 10011100 01
79 1001001 01 10011101 01
80 1001010 01 1001111001
81 1001011 01 1001111101
82 01001100 01 10100000 01
83 0100110101 10100001 01
84 0100111001 10100010 01
85 0100111101 10100011 01
88 01010000 01 10100100 01
87 01010001 01 10100101 01
a8 0101001001 1010011001
89 01010011 01 1010011101

Control Shift'Control
B-12345678 910 B-12345678 910
10101001 00 10101001 00
1010101001 1010101001
10101011 01 1010101101
1010110001 1010110001
10101101 01 1010110101
1010111001 1010111001
1010111101 1010111101
10110000 01 10110000 01
10110000 01 10110000 01
10110001 01 10110001 01
1011001001 10110010 01
10110011 01 10110011 01
1011010001 10110100 01
10110100 01 10110100 01
1011010101 10110101 01
1011011001 1011011001
1011011101 1011011101
10111000 01 10111000 01
10111001 01 10111001 01
1011101001 1011101001
10111011 11 10111011 11
10111100 11 10111100 11
10111101 11 10111101 11
10111110 11 10111110 11
10111111 11 10111111 11
11000000 11 11000000 11
11000001 11 11000001 11
11000010 11 11000010 11
11000011 11 11000011 11
11000100 11 11000100 11
11000101 01 11000101 01
1100011001 11000110 01
11000111 01 11000111 01
11000111 01 11000111 01
11001000 01 11001000 01
11001001 01 11001001 01
1100101001 11001010 01
11001011 01 11001011 01
1100110001 11001100 01
11001101 01 1100110101
11001110 11 11001110 11
11001111 11 11001111 11
11010000 11 11010000 11
11010001 11 11010001 11
11010010 11 11010010 11
11010011 11 11010011 11
11010100 11 11010100 11
11010101 11 11010101 11
11010110 11 11010110 11
11010110 11 11010110 11
1101011101 11010111 01
11011000 01 11011000 01
11011001 01 11011001 01
11011001 01 11011001 01
1101101001 11011010 01
11011011 01 11011011 01
11011100 01 11011100 01
11011101 00 11011101 00
1101111001 1101111001
11011111 01 1101111101
11100000 11 11100000 11
11100001 11 11100001 11
11100010 11 11100010 11
11100011 11 11100011 11
11100100 11 11100100 11
11100101 11 11100101 11
11100110 11 11100110 11
11100111 11 1110011111
11100111 11 11100111 11
11100111 11 1110011111
11101000 01 11101000 01
11101001 01 11101001 01
11101010 01 11101010 01
11101011 01 11101011 01
11101100 01 11101100 01
11101101 01 11101101 01
1110111001 1110111001
1110111101 1110111101
1111000001 11110000 01
11110001 01 11110001 01
1111001001 11110010 01
11110011 01 1111001101
11110100 01 11110100 01
11110101 01 11110101 01
1111011001 1111011001
11110111 01 1111011101
11110000 01 11111000 01
11110001 01 11111001 01
1111101001 1111101001
1111101101 1111101101

OPTIONS FOR THE KR9601-STD:
PINS1,2,3 INTERNAL OSCILLATOR [Input ciock divisor = 1]

PIN 4 CE
PIN5 AR1
PIN 6 AKO

Active Low]

ARO fixed at Lo = 0]

FIXED LONG DELAY OF 40000 CLOCK TIMES]
FIXED SHORT DELAY OF 6250 CLOCK TIMES]

positive true]

Pulsed DATA READY signal

N-KEY ROLLOVER

Pull-down resistor to ground at the following pins:

— SHIFT

— CONTROL
— CAPS-LOCK

—ARO

750

OPTIONS FOR THE KR9602-STD:
N-KEY ROLLOVER
AUTO-REPEAT
éF|XED LONG DELAY OF 40000 CLOCK TIMES)
FIXED SHORT DELAY OF 6250 CLOCK TIMES)
1 STOP bit.

No PARITY bit.
Input clock divisor of 63

Pull-down resistor to ground at the following pins:
—SHIFT
—CONTROL
—CAPS-LOCK



CODING FOR KR9602-012 (ASCHI)

Normal Shift Control Shift Control
XY B-12345678910 B-12345676910 B-12345678910 B-12345678910
00 0000110001 1001010001 0000110001 1001010001
01 1001110001 0001010001 1001110001 0001010001
02 0001110001 0101010001 0001110001 0101010001
03 1110110001 0110010001 1110110001 0110010001
04 0110110001 0111101001 0110110001 0111101001
05 1010110001 1010010001 1010110001 1010010001
08 0010110001 0010 01 0010110001 0010010001
07 1100110001 1100010001 1100110001 1 1
08 0100110001 000001001 0100110 000000
09 1000110001 000010001 100011000 10000100
10 0001000001 001 01 000100000 00010000
" 1010110001 101010001 101111000 110101001
12 1011010001 11110100 1111100 11111001
13 1010101001 01011100 1011100001 1010 1
14 1101101001 10111100 1101100000 1101100100
15 1111011011 010101 0000100 0100111
6 1 11011 100101 1111000 10001
7 100101101 100100 10010001 10001
8 101011101 101010° 0101001 01001
9 100111101 20110 001100 11001
20 001011101 0 0 0 1001
1 010011101 0 1 0 1
22 01001101 0 0 0 01000011
23 11011 1 01 11010011
4 00011 101 000100
5 10110 1 00 11 00C 1 0
6 1001001 10010001 1000
7 1011001 00000 10 0 1000¢
8 000001 0 0000011001 1111
9 1110010001 0 0 1110010001 0010001
0 1 1 1 1 0 101110001 1110001
1 011011011 1 011000011 1000111
2 1 1 1 1 1010 1 1000111
10101 1 1001011 101000011 101000111
00101 1 1 001000011 001000111
11001 00( 1 110000011 110000111
11001 11101 1 110000011 110000111
01001 0101 0 1 0010000111
10011 1100 1001 1 1100100111
00001101 1000 000000011 1 0111
4 111010001 111111000 111010001 1111110001
4 111010001 011111000 111010001 0111110001
4 01101000 0011110001 0011010001 0011110001
4 01101101 1011001011 1011000011 1011100111
4 11101101 0111001011 0111000011 0111000111
4 10001101 0100001011 010000001 0100000111
4 011011101 0110101011 011010010 0110100111
4 1100011011 100! 1 11101001 100000111
4 001100011 0011 11 0001100 001100111
4 101111011 11011 11 01011001 101100111
011101001 1111001 0011100 0011100101
1 01 0010001 00000 0001
2 0101 01 01 10100 100001
53 110! 01 10 01 01100 100001
4 1110 01 0000001 111001 1
5 1 01 1 01 0010¢ 1 0
56 101 01 1000001 10101 1 0
57 101 01 1000001 000101 0
111 0 0001 0 0
1 0 0001 0C 0
00 0’ 0QO7 T 1 0
0° 100001 0100101 100
0 100100001 1 10U
0 100100001 i 100
0 0 01 000
5 0 010100001 100
36 0 11010000’ 100
7 0001 11010000 0
0001 00110000 0 1 001100
0 0001 00110000 0 1 0
101100001 10110000 1 1 0
7 011100001 01110000 00 1 0 0
7 01110000 01110000 0111 1 0111001
7 11110000 111110000 11100101 111100101
74 11110000 1 0001 11100101 111100101
75 000000000 1 00000101 0000000101 =
76 ) 1 000101 1000000101 =
7 ) 1 0001 0100 101
78 1 0001 1100t 01 =
79 010000001 1 0001 0010000101 o
80 0 011 0 001 0 1 0000’ 11 —
81 001110111 00111001 0 11 1110011 by
82 1 0 00111001 00010001 1110011 b
83 1 110 1 001 1 11 0 " 172
84 100 1 001 01 0110011
85 0110 0 001 111 10110011
88 100 010110011 100011 10110011
87 110111 100110011 00110111 00110011
88 0100011 100110011 100011 00110011
8 000110011 000110011 000110111 000110011
OPTIONS FOR THE KR9602-012 ASCII:
Lockout No Parity
Auto Repeat Eight Data Bits
(Fixed Long Delay of 60,000 Clock Times) Pull down Resistor to Ground is at the following pins:
(Fixed Short Delay of 2000 Clock Times) — SHIFT
One Stop Bit — CONTROL
Input Clock Divisor of 32 — CAPS LOCK
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033

STROBE DELAY vs C2 FOR KR9600/1/2

OSCILLATOR FREQUENCY vs
C1 FOR KR9600/KR9601

022

200

.01

CAPACITANCE (;:F)

\ R = 100K0)
T, = 25°C
] 180 NOMINAL SUPPLY
/ VOLTAGE
160
/ 140
7 g \
£ 420
w
[S)
Z 10 \
/ T,=25"C s
NOMINALVOLTAGE  ___| 2
DELAY = 300nSEC/CpF g 80 ‘
60 \
40
0 2 4 6 8 10 12 \\
DELAY (mS) 2
0
0 20 40 60 80 100

FREQUENCY (KHz)

X1 X1
Y2 Y1
X3 X3
Y2 Y1

X8 X8
Y3 Y2

X8l |x7 X0| [X0| [X0] |Xo| [x0} [XO| [X0} jX0| Xt X1 X1 X1 X1 X1 X3} X3
YO |'|[YO YO |Y1 val [v3} |yal [ys| |6} Y7 [Y7] [Y8] {Y9] |Y4] Y5 Y6 Y6 Y4

X5 X5 X5 X6|[ |X6| [X6]| |X6] {X6] [XB8]| |X6| |X6 X7 1 [X7
Y2 Y1 Y0 YO| [ Y1 Y2 {Y3| |Y4| [Y5| {Y6[ [Y7{ [Y7] |Y8

KEYBOARD LAYOUT FOR KR9601/9602-STD

X1 X2 | [X2] [X2] [X2]| [X2] (X2 (X2 X219 X2 IX2] IX3] IX3 X3 1X3] |X5] |X7
Y0 YO| {VY1 Y2 | Jv3} |v4] |Y5| [vel {Y7] [Y8] [Y9] |Y9] |Y8 Y7 [Y5| |Y4| |1
X5
Y7
X3 X4] IX4] [Xa| [X4| IX4| |X4) X4 ] [ X4] |X4]| |XO[ [X5] |X5 X5{ |X5 X7
YO YO | [Y1 Y21 {Y3}| [Y4]| |Y5| |Y6| [Y7] [Y8] |Y9] |Y9| |Y8 Y6 [ (Y5 [Y2
X7 X7 X7| |X7] |X7| |X8] |X8
Y9 Y6 Y5 1v4] [Y3] |Y5] |Y4
X8 X8 X8 X8 X8
A\ Y6 Y9 Y8 Y7

tions, consequently complete information sufficient for construction purposes is not necessarily given. The

STANDARD MlCROSYS'rEMs Circuit diagrams utilizing SMC products are included as a means of illustrating typical semiconductor applica-
ATION

CORPOR TIO information has been carefully checked and is believed to be entirely reliable. However, no responsibility is
assumed for inaccuracies. Furtherrore, such information does notconvey to the purchaser of the semiconductor
(35:; g?%smm 5'2'7 ggg: devices.described any license under the patent ri?hts of SMC or others. SMC reserves the right to make changes

at any time in order to improve design and supp
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ly the best product possible.
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STANDARD MICROSYSTEMS MPU 800

CORPORATIONﬁ MPU 800-1
MPU 800-4

PRELIMINARY
FEATURES PIN CONFIGURATION
(] variable Power Supply: 2.4V - 6.0V
[] Fully Compatible Wth Z80® Instruction Set
[] Pin-Compatible With NSC800 ast] 1 40P Ve
] Powerful Set of 158 instructions Ao 2 39 I PS
X aod 3 38 [1 WATT
[[] 10 Addressing Modes A 4 37 A RESET OUT
[[] 22 Internal Registers A12 a 5 36 P BREQ
(] Low Power: 50 mW at 5 V Vcc = BpBck
] Multiplexed Bus Structure Al5T 8 33 Bm
] On Chip Bus Controller and Clock Generator kg R
[] On-Chip 8 bit Dynamic RAM Refresh Circuitry XIN ] 11 30 O ALE
[} Three Speed Versions: ‘;‘%?'é 2 ol S
MPUB00-4 4 MHz AD2 ] 14 27 1 81
MPUB800 2.5MHz AD3 L[] 15 26 0 M%
MPUS800-1 1 MHz AD4 [] 16 25 1IN
[] Capable of addressing 64 k bytes of memory, and ﬁggg :; gg gm
256 1/0 devices Qo7 g . 2 g ﬁmm
[_] Five interrupt réquest lines on-chip
[] Schmitt trigger input on reset
[} Power-Save Feature

GENERAL DESCRIPTION
The MPUB8O0O is an 8 bit microprocessor that functions as including: vectored priority interrupts, refresh control,
the central processing unit (CPU) in Standard Microsys- power save, and interrupt acknowledge.

tems MPU8B00 microcomputer family. The device is fabri-

catean double-poly OVIOS to combine high performance b4 icated peripherals (MPUS10 Ram /O Timer, MPUB30
P : ROM /O Timer, and (MPU831 1/O Timer) have on-chip
Many system functions are incorporated on the device logic for direct interface to the MPUS800.

Z80 is a registered trademark of Zilog Corporation.
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For additional information, consult your 1986 catalog or contact our product marketing department at (516) 273-3100.

STANDARD MICROSYSTEMS Circuit diagrams utilizing SMC products are included as a means of illustrating typical semiconductor

CORPORATION applications: consequently complete information sufficient for construction purposes is not necessarily given.
@ information has been carefully checked and is believed to be entirely reliable. However, no responsibility is
Bumane vy an 888UMed for inaccuracies. Furthermore, such information does not convey to the purchaser of the
s ez ggmiconductor devices described any license under the. patent rights of SMC or others. SMC reserves the
right to make changes at any time in order to improve design and supply the best product possible.
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STANDARD MICROSYSTEMS MPU 810A

e MPU 810A-1
MPU 810A-4

PRELIMINARY
RAM-I/O-Timer
FEATURES PIN CONFIGURATION
[ Variable Power Supply: 2.4V—6.0V
[ Pin-Compatible With NSC810 PC3TG O 1 400 Ve
[] Three Programmable I/0 Ports PC4/T1IN 2 39 0 PC2/3TB
[1 Two 16 Bit Programmable Counter Timers e 5 3 ol SRy
[ Very Low Power Consumption PCS/TIOUT [ 5 36 1 PB7
[ Fully Static Operation oo E 8 s 5‘ iod
[ Single Instruction I/0O Bit Operations CE O 8 33 [0 PB4
[0 Timer Operation: DC to 5 MHz RD O 9 321 P83
[ Bus Compatible with MPUBOO Family TR G 10 MPUstoA 3T 1 PB2
[ Three Speed Versions For Full ADO O 12 290 PBO
Compatibility with the MPUS0O: AD1 g 13 26 11 PA7
AD2 O 14 2701 PA6
MPU810-4—-4 MHz AD3 T 15 26 1 PA5
MPU810 —2.5MHz AD4 5 16 25 0 PA4
MPU810-1-1 MHz . prodi= B Pl =R
AD7 19 22 [ PA1
GND 20 21 [ PAO
BLOCK DIAGRAM
18] :“S -I:-
"’q s ]
GENERAL DESCRIPTION o — ) (R
m;T ___l
The MPUB10A functions as a memory, input/output € N

peripheral interface, and a timing device. The memory is I T

comprised of 1024 bits of static RAM organized 128 by 8. A
The 1/0 portion consists of 22 programmable input/out- e i |

put bits arranged as three separate ports, with each bit indi-

vidually definable as an input or output. The port bits can PRPTIETI R v

be set or cleared individually and can be written or read in tcnes

bytes. Several types of strobed mode operations are avail-

able through port A. ot
The timer portion of the device consists of two pro- py—
grammable 16 bit binary down-counters each capable of oconains
operation in any one of 6 modes. Timer counts are extend-

:

WL
¥

H

FUNEYIONS

"
PRESTALE

SECTION IX

able by one of the available pre-scale values. The MPU810A P T
comes in three speed versions to match the MPUS00. '"'“—’
FIGURE 1
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For additional information, consult your 1986 SMC catalog or contact our product marketing department at (516) 273-3100.

CROSYSTE Circuit diagrams utilizing SMC products are included as-a means of illustrating typical semiconductor
STANDARD M MS 3 plicationg: consequentlgr oomplgte information sufficient for construction purposes is not necessarily given.

e information has been carefully checked and is believed to be entirely reliable. However, no responsibility is

e e vy o aSsumed for inaccuracies. Furthermore, such information does not convey to the purchaser of the

e - GErE - semiconductor devices described any license under the patent rights of SMC or others, SMC reserves the
right to make changes at any time in order to improve design and supply the best product possible.
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ANDARD Ml MS
B rarfie
PRELIMINARY

MPU 830 ROM I/O Device
MPU 831 I/0O Device

FEATURES PIN CONFIGURATION

[] Variable Power Supply: 2.4V-6.0V

[ Pin-Compatible With NSC830/NSC831 pao O oh v a0 07 oh v

[J Three Programmable 1/0 Ports a8 2 aof1 paj .d2 30 51 PA1

1 2K x 8 Read Only Memory (MPU830) A9 3 3800 pa2 +gs 38 ) PA2

(] Very Low Power Consumpion B SRR s BB

L Fully Static Operation , CEy/CE,;” 6 3501 PAS CE, 06 a5 [ PAS

] Single Instruction I/0 Bit Operations __ lom Qg7 3401 PA6 Ve O7 34 1 PA6

[] Bus Compatible With MPU800 Family IOR/E, O« 4 8 $h Y T | o] S

(1 Strobed Mode Available on Port A 8 10 MPUBZ0 o1 0 PC1BF_ WR Cj10 MPUB31 31 ) PCI/BF
ALE é 1" 30 PC2/STB ALE En 30 1 PC2/STB
ADO 12 290 PC3 ADO 12 29 1 PC3
AD1 13 281 PBO AD1 13 28 3 PBO
AD2 [ 14 27 PB1 AD2 []14 27 0 PB1
AD3 015 261 PB2 AD3 O 15 26 1 PB2
AD4 []16 253 PB3 AD4 16 25 7] PB3
ADs []17 241 PB4 AD5 517 241 PB4
AD6 18 233 PBS AD6 18 233 PB5S
AD7 19 2271 PB6 AD7 19 22[] PB6
Ves 20 210 PB7 Ves []20 21 [ PB7

*Pin 6 is mask programmable as CE, orC—EO ___ 'Tiepins2,3and 4 to either Vcc OF Vgs.
Pin 8 is mask programmable as IOR, CE;, or CE,
GENERAL DESCRIPTION Figure 1
The MPU83‘0 is a combination ROM and I/O oot —
peripheral device contained in a standard 40 pin ORICEICE: —p—
package. il 5| o
The ROM is comprised of 16,384 bits of Read o —
Only Memory organized as 2048 by 8. Reser — 9y

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
output. The port bits can be set or cleared individ-
ually and can be written or read in bytes. Several
types of strobed mode operations are available
through port A.

The MPUB831 is similar to the MPU830 except o
that is contains no ROM. The MPU831 is useful for O Y
prototyping work prior to ordering the MPU830, and
when on chip ROM is not required.

ROM (1. 33-39)
s o | —
¢ PAQ-PAT

21-28)
s | G—p
PB0-PB7

ADORESS!

(12-19) DATA (20-32)

A00-AD7 BUFFERS PORT €
AND PCO-PCY

LATCHES HANDSHAKE

INTERNAL
DATA

Voo —on—> 8US
GNO ———
Note: Appicabis pnout 0 4031 cualine p2ckage wihn pareinises BLOCK DIAGRAM

759

x
=z
=4
=
)
wdd




For additional information, consult your 1986 SMC catalog or contact our product marketing department at (516) 273-3100.
%NDARD M|CROSY5TEMS Circuit diagrams utilizing SMC products are included as a means of illustrating typical semiconductor
PORATION

applications: consequently complete information sufficient for construction purposes is not necessarily given.

e information has been carefully chacked and is believed to be entirely reliable. However, no responsibility is

35 s B amacee v s @SSUMed fOr inaccuracies. Furthermore, such information does not convey to the gurchaser of the

swen - zres: semiconductor devices described any license under the patent rights of SMC or others. SMC reserves the
right to make changes at any time in"order to improve design and supply the best product possible.
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STANDARD MICROSYSTEMS SR 5015-XXX
CORPORATION SR 5015-80
— SR 5015-81

SR 5015-133

Quad Static Shift Register

FEATURES PIN CONFIGURATION
O COPLAMOS® N Channel Silicon Gate
Technology INPUT A [[TC__J16]] OUTPUT A
O Variable Length—Single Mask necasc [l 2 150 RiD
Programmable—1 to 134 bits
O Directly TTL-compatible on all inputs, CLEAR[|3 14]] outPUTD
outputs, and clock
O Clear function INPUTB [14 13 wPuTD
0O Operation guaranteed from DC to 1.0 MHz OuTPUTB[|5 1211 RECD
O Recirculate logic on-chip anoll 11 ne
O Single +5.0V power supply 6
O Low clock input capacitance vee [}7 10]] INPUTC
O 16 pin ceramic DIP Package ouTPUTC[8 oh cLock
0 Pin for Pin replacement for AMI S2182, 83, 85
APPLICATIONS
0O Memory Buffering
O Unique Buffering Lengths
O Terminals
BLOCK DIAGRAM
QUTRUT A k ‘ QUTPUTC
REC CONTROL ABC>_1
REGISTER L REGISTER
A [o]
INPUT A > INPUT C
RECIRC. INPUT D
REC. CONTROL D
REGISTER REGISTER :
B 0 =]
5
INPUT B INPUTD L
“’
GENERATOR
OuUTPUT B QUTPUTD
CLOCK CLEAR
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For additional information, consult your 1986 catalog or contact our product markéting department at (516) 273-3100.

AN CROSYSTE! Circuit diagrams utilizing SMC products are included as a means of illustrating typical semiconductor
STANDARD M MS %ﬂpllpatlons:.consequently complete information sufficient for construction purposes is not necessarily given.
e information has been carefully checked and is believed to be entirely reliable. However, no responsnbllity is
3 e . Hagae vy 72 ASSUMeEd for inaccuracies. Furthermore, such information does not convey to the purchaser of the
wara-a0 - sioz2r-88% - semiconductor devices described any license under the patent rights of SMC or others. SMC reserves the

right to make changes at any time in"order to improve design and supply the best product possible.
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STANDARD MICROSYSTEMS SR 5017

CORPORATIONE SR 5018

Quad Static Shift Right/Shift Left Shift Register

Last In First Out Buffer

LIFO

FEATURES
0 COMPLAMOS® N-Channel Silicon PIN CONFIGURATION

Gate Technology.
O Quad81 bit or Quad 133 bit
O Directly Compatible with T2L, MOS weuto (1 \__/16 AeCD
O Operation Guaranteed from DC to RID [|2 15(] anD

1.0MHz 3 14
[0 Recirculate logic on-chip OUTPUTD ouTPUTC
OJ Single +5.0V power supply- CLEAR [|4 13[] INpUTC
O Low clock input capacitance
O Single phase clockpat T2L levels outeuTA [5 12_ INPUTB
0 Clear function L/RCON |6 114 outPuT B
O 16-pin Ceramic DIP Package neutA [17 40[] rRecasc
APPLICATIONS cLock 18 ol veo
O Bi-Directional Printer
O Computers—Push Down

Stack—LIFO
0 Buffer data storage—memory buffer O Telemetry Systems
O Delay lines—delay line processing O Terminals
O Digital filtering O Peripheral Equipment

BLOCK DIAGRAM
OUTPUT A \ QUTPUT C
REC CONTROL ABC )4 j
REGIETEH L REG(I;STER

INPUT A > I Z INPUTC

RECIRC. INPUT D,
REC. CONTROL D

P
neaisTertd | |REGISTER
5 b S
7! 5
INPUT B - " INPUT D vl
r CLOCK Z]
L/R CONTROL GENERATOR

OUTRUTB  OUTPUTD
CLOCK CLEAR
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For additional information, consult your 1986 SMC catalog or contact our product marketing department at (516) 273-3100.

ANDARD MICROSYSTEMS Circuit diagrams utilizing SMC products are included as a means of illustrating typical semiconductor

PORATION ggphpauons:.consequemly complete information sufficient for construction Fur‘)oses is not necessarily given.

e information has been carefully checked and is believed to be entirely reliable. However, no responsubllity is

vasase wowss 8SSUMed for inaccuracies. Furthermore, such information does not convey to the purchaser of the

“mwesio 221888 - s@miconductor devices described any license under the patent rights of SMC or others, SMC reserves the
right to make changes at any time in"order to improve design and supply the best product possible.
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STANDARD MICROSYSTEMS

=r

Plastic Package Outlines

H

J

DIM | 8LEAD 14LEAD | 16 LEAD | 18 LEAD | 20LEAD | 24LEAD | 28LEAD | 40LEAD 48 LEAD
A .380-.400 | .750-.770 | .750-.770 | .900-.920 |1.025-1.050(1.245-1.265|1.450-1.470|2.050-2.070| 2.430-2.460
B .240-.250 | .240-.250 | .240-.250. | .240-.250 | .240-.260 | .530-.545 | .535-.550 | .535-.550 .530-550
C .125-135 | .125-.135 | .130-.140 | .125-.140 | .125-.140 | .145-.155 | .145-.155 | .145-.155 .140-.200
D .016-.021 | .016-.021 | .016-.021 | .016-.021 | .016-.021 | .016-.021 | .016-.021 | .016-.021 .015-.021
E .200-.330 | .290-.330 | .290-.330 | .290-.330 | .290-.330 | .590-.630 | .590-.630 | .590-.630 .580-630
F .055-.065 | .060-.070 | .060-.070* | .060-.070 | .060-.070 | .060-.070 | .060-.070 | .050-.060 .040-.065
G .090-.110 | .090-.110 | .090-.110 | .090-.110 | .090-.110 | .090-.110 | .090-.110 | .090-.110 090-.110
H .040-.050 | .075-.085 | .025-.035 | .040-.060 | .065-.075 | .065-.085 | .070-.090 | .070-.090 .065-.090
J .010-.014 | .010-.014 | .010-.014 | .010-.014 | .010-.014 | .010-.014 | .010-.014 | .010-.014 .007-014
K .120-.140 | .120-.140 | .120-.140 | .120-.140 | .120-.140 | .120-.140 | .120-.140 | .120-.140 .120-.160
L .315-.370 | .315-.365 | .315-.365 | .315-.365 | .315-.365 | .610-.670 | .610-.670 | .610-.670 610-675
M .210-.250 | .210-.250 | .210-.250 | .210-.250 | .210-.250 | .210-.250 | .210-.250 | .210-.250 .210-.250

*.045 TYP FOR END LEADS
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Plastic Surface Mount Package Outlines
20, 28, 44, 68, 84 J-Lead Carrier

PIN 1

L0 [ SR @ SR [ D B ) S 0 J R AN ) D SR ) N O Iy O
D3

lo
!
=

|
| -

NOTE: N m
1. All dimensions are in inches.
2. Circle indicating pin 1 can appear J_
on atop surface as shown on the ]
drawing or right above iton a
beveled edge.
Y
| [ 0 - L
‘___J J _’I R % X
D1 -— alls
- 0 - gl
3] [}
Al
DIM 20L 28L 441 68L 84L
A .165-.180 .160-.188 .160-.188 .160-.190 .165-179
Al .090-.120 .090-.120 .090-.120 .090-.130 .095-.109
D .385-.395 482-.495 .682-.695 .982-.995 1.185-1.195
D1 .350-.356 .450-.456 .650-.656 .950-.956 1.150-1.156
D2 .290-.330 .390-.430 .590-.630 .890-.930 1.090-1.130
D3 .200 .300 500 .800 1.000
F 050 TYP, .042-.056 .042-.060 .042-.062 050 TYP
G 045 TYP .042-.048 .042-.048 .042-.048 045 TYP
J .000-.020 .000-.020 .000-.028 .00-.028 010
E .047-.053 .047-.053 .047-.053 .047-.053 .047-.053
R .025-.045 .025-.045 .025-.045 .025-.045 .025-.045
B .013-.021 .013-.021 .013-.021 .013-.021 .013-.021
B1 .026-.032 .026-.032 .026-.032 .026-.032 .027
C .020-.045 .020-.045 .020-.045 .020-.045 .020-.045
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Small Outline Package
(SOIC), 16 Lead Plastic

Area
Pin 1

D

e}

Seating _—ﬂ A

Plane

f—r

Indexl;HHHHHHH

A

i
D

DIM MIN MAX
A .053 .069

Al .004 010
B 014 019
C 0075 010
D .386 .394
E 150 .158
e .050 BSC
H 228 244
h .010 .020
L 016 .050
o< 0° 8°
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Cerdip Hermetic Package Outlines

8 PIN CERDIP HERMETIC PACKAGES

=

14, 16, 18, 20 PIN CERDIP

HERMETIC PACKAGES &\
R 4TA Y4 P

CI[ :%%g

I._“.1

JL '
*”‘U Sl T
24, 28, 40 PIN CERDIP HERMETIC PACKAGES
e -
JATATATRE. '
—— —
B E L
E[_ R
¢ f| , l I :| | -
A I Sy g
DIM | 8LEAD 14 LEAD 16 LEAD 18 LEAD | 20LEAD | 24LEAD | 28LEAD | 40LEAD
A | 400 MAX | .785 MAX | .810 MAX | .915 MAX | .970 MAX | 1.280 MAX | 1.460 MAX{2.070 MAX
B .245-.295 | .244-.295 | .244-.295 | .265-.295 | .265-.295 | .510-.595 | .510-.595 | .510-.595
C 160 MAX | .160 MAX | .180 MAX | .180 MAX | .180 MAX | .180 MAX | .180 MAX | .180 MAX
D .016-.020 | .016-.020 | .016-.020 | .016-.020 | .016-.020 | .016-.020 | .016-.020 | .016-.020
E .290-.320 | .290-.320 | .290-.320 | .310-.330 | .310-.330 | .590-.620 | .590-.620 | .590-.620
F .050-.070 | .050-.070 | .050-.070 | .050-.070 | .050-.070 | .050-.070 | .050- .070| .050-.070
G |.100+.010}|.100+.010|.100+.010{.100=+.010{.100+=.010|.100+.010|.100+.010| .100-.010
H — .065TYP | .020TYP | .040TYP | .020TYP | .045TYP | .045TYP | .045TYP
J .008-.012 | .008-.012 | .008-.012 | .008-.012 | .008-.012 | .008-.012 | .008-.012 [ .008-.012
L 400 MAX | .400 MAX | .400 MAX | .400 MAX | .400 MAX | .700 MAX | .700 MAX | .700 MAX
M .240-.300 | .240-.300 | .240-.300 | .240-.300 | .240-.300 | .240-.300 | .240-.300 | .240-.300
K A25MIN | 125 MIN | 125MIN | 125MIN | 125MIN | .125MIN | (125 MIN | .125 MIN
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Ceramic Package Outlines

14,16, 18, 20 PIN HERMETIC PACKAGE 14LEAD | 16LEAD | 18 LEAD | 20LEAD

Som e o DIM | MIN | MAX | MIN | MAX | MIN [ MAX | MIN | MAX
670|760 | .790 | .810 | .885 | .915 | .965 | .995
75 175 175 175
015 .021|.015|.021|.015| .021 | .015 | .021
.048 | .060 | .048 | .060 | .048 | .060 | .048 | .060
.090 | .1101.090|.110{.090 | .110 |.090 | .110
.008 | .012 |.008|.012{.008 | .012 | .008 | .012
130.170.130].170{.130| .170 | .130 | .170
205 | 325 | 295 | .325 | .205 | .325 | .295 | .325
10° 10° 10° 10°
025 | .060 | .025 | .060 | .025 | .060 | .025 | .060

|l L’

‘| ol SEATING PLANE le—L—=]

:‘\i
Zzlr'xr-O'nDO>

24, 28, 40, 48 PIN HERMETIC DIP 24 LEAD | 28LEAD | 40LEAD | 48 LEAD
__________ Ao DIM | MIN [ MAX | MIN | MAX | MIN | MAX | MIN | MAX
1.180 [1.220 |1.380 |1.430 [1.980 [2.030 2.376 |2.424
575| 610| 580| 610| .580| 610| 567 | 600
595| 625| 595| 625| 595| 625| 590 620
065| 120| .065| 120| .065| .120| .077| 093
020| 070| 020| .070| .020| .070| .025| .060
125| 175| 125| 75| 125] 175| 130 170
0.100TP | 0.100TP | 0100TP | 0.100 TP
005TP | 005TP | 005TP | 0500TP
0018 TP | 0018TP | 0.018TP | 0.0187TP
0.040TP | 0040TP | 0.040TP | 0040TP
0.010 NOM | 0.010 NOM | 0.010 NOM | 0.010 NOM
0600 TP | 0600 TP | 0.600TP | 0.600TP

PR S—

~——B——

—

S lir|X|jle(T(@|m|m|O|O | |>

ALL UNITS INCHES UNLESS OTHERWISE SPECIFIED

=
Z
2
—
(=3
)
[Z¢)
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Ceramic Leadless
Chip Carrier Outlines

Edge
D ol Metallized
Al
B; > / Al L1
: L—| |«
o |2 o] 4
VIV YTV VM m—u-u-u-m
PIN PIN NO. 1
I /NO.1 /INDEX i

DIM 68 LEAD 44 LEAD 84 LEAD
A .072-.088 062-.078 072-.088
Al .081-.099 071-.089 081-.099
B 025 TYP 025 TYP 025 TYP
D .940-.965 640-.660 1.135-1.165
D1 800 500 1.000

D2 455-.820 355-.598 530-1.020
D3 450-.820 350-.590 500-.990
e .050 BSC 050 BSC .050 BSC
G 020 x 45° 020 x 45° 020 x 45°
J 040 x 45° 040 x 45° 040 x 45°
L 045-.055 .045-.055 042 x.048
L1 .075-.095 075-.095 075-.095
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Cerquad Package Outline

68 LEADED CERQUAD GULLWING (GA)

 ARRRARARRAY

L

.050

=

900 1.125
SQ.* +.005

PIN 1 INDENT
"

I R U ) U N B NN N Oy N

HAHHHAHAH

.018 L

g

*DEFINES MINIMUM CLEAR LEADFRAME ZONE —zone consists of package body,
including ceramic and glass.

]

=

030 020 max
min min

1

—
68 LEADED CERQUAD FLAT LEAD (FA)

. mnanana;

.050

PIN 1 INDENT
Yl

800 1.250
SQ.*  +.005

i
DR AR

R

*DEFINES MINIMUM CLEAR LEADFRAME ZONE —zone consists of package body,
including ceramic and glass.

SSmax CCO| o oo OoOODODDOO0O @D /120 max
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STANDARD MICROSYSTE
CORPORATION e

ALABAMA
Electronic Marketin,
1200 Jordan Lane
Jordan Cent
Huntaville, Alabama 35805-0306
PHONE: 205-536-3044

FAX: 205-533-5097

ALASKA

Quest Markelings, inc.
15921 N.E. Bth Street, Ste. 207
Bellevue, Washington 98008
PHONE: 206-747-9424

FAX: 206-643-3488

ARIZONA

Southwest Technlcal Sales

4314 E. Tonto St.

Phoenix Arlzona 85044

PHONE 02-893-1209
ELEX: 910-950-0195

FAX 802-593-1312

ARKANSAS

Southern States Marketin,
1143 Rockingham, Suite 106
Richardson, Texas 75080
PHONE: 214-238-7500
TWX: 910-867-4754

FAX: 214-231-7662

CALIFORNIA/North
Costar, Inc.

19220 Stevens Creek Blvd.
Cupertino, California 95014

Assoc.

FAX: 408-446-4885

CALIFORNIAISou!h
Varigon, Inc.

137 ucagplus Drive

El Segundo, Calllomla 90245
PHONE: 213-634-21

Vari

2

L?‘guna Hills, CA 82653
NE: 714-865-0233
TELEX: 910-997-0225
FAX: 714-458-0854

Cert
3 5230 Carron Canyon Road

Suite 2

San Dlego, Californla 92121
PHONE: 619-450-1765
TELEX: 810-335-1220

FAX: 619-450-3661

%OLORiQDO

2015 South Dayton Street

Denvar Colorado 80231
PHONE: 303

TELEX: 82927393 (Ealyllnk)

FAX: 303-745-046:

CONNECTICUT
rion Group

o

|27 Meriden Avenue

Southlngton Connecﬂcut 06489
HONE: 203-621-8371

TWX‘ 510-801-1381

FAX: 203-628-0494

TELEX 710 896-0881
FAX: 600-420.4915

| FLORIDA
MEC

600 W. Hillsboro Blvd., Ste. 300

Deerfield Beach, FL 33441
PHONE: 305-426-8944

TELEX: 510-100-4470

FAX: 305-427-9911

MEC

989 Woodgate.Drive
Palm Harbor, FL 33563
PHONE: 813-784-8561
FAX: 305-427-9811

MEC

375 S. North Lake Blvd.
Altamonte Springs, FL 32701
PHONE: 305-332.7158

GEORGIA

Electronic Marketing Associates
6695 Peachtree Industrial Bivd,
Suite 109

Atlanta, Gsorgla 30360
PHONE: 404-448-1215

FAX: 404- 446 -9363

IDAHO

Quest Marketing, Inc.
15921 N.E, Bth St Ste. 207
Bellevue, Wasmnglon 98008
PHONE: 206-747-8424
FAX: 206-643-3488

ILLINOIS/North

Sumer, Inc.

1675 Hiicks Road

Holllr'l?EMeadows. lllinois 60008
91-8500

1
TELEX: 62958372 (Easylink)
FAX: 312-991-0474

DISTRIBUTORS

ALABAMA

Hali-Mark E|eclromcs Corp.
4900 Bradford Drive
Huntsville, Alabama 35807
PHONE: 205-837-8700

ARIZONA

Cetec Electronics

3617 N. 35th Avenue
Phoenix, Arizona 85017
PHONE: 602-272-7951

Hall-Mark Eleclromcs Corp.
4040 East Raymol

Phoenix, Arizona 85040
PHONE: 602-437-1200

[CALIFORNIA

Cetec Electronics
1692 Browning

Irvine, California 92714
PHONE: 714-250-4141

ILLINOIS/South
SW. ‘Wollard Co.

Rural
Post Office Box 66A
Parker, Kansas 66072
PHONE: 913-808-6552
FAX: 913-898-8081

INDIANA

Wilson Technlcel Sales, Inc.

PO Box 688510

lndlanaé)olls, Indiana 46268
'2-2513

TELEX: 10 D97 8120

FAX: 317-872:0684

IOWA

SW. Wollard Co.

Rural Route 1

Post Office Box 88A
Parker, Kansas 66072
PHONE: 913-898-65652
FAX: 813-898-6081

KANSAS

SW. Wollard Co.

Rural Route 1

Post Office Box 88A
Parker, Kansas 66072

PHONE: 013-898-8552

FAX: 913-898-6081

KENTUCKY
\Flyllson Techn|1cal Sales, Inc,

FAX: 317-872-0664

LOUISIANA

Southern States Marketln?
1143 Rockingham, Suite 106
Richardson, exae 75080
PHONE: 214 -7500
TWX: 910-867 4754

FAX: 214-231-7662

MAINE

The Orion Group
607 North Ave.
Wakefield, Massachusetts 01880)
PHONE: 617-245-5220
TWX: 510-601-0667

MARYLAND

Robert Electronic Sales

5525 Twin Knolls Rd., Ste. 325
Columbia, Maryland 21045
PHONE: 301-885-1800

FAX: 301-964-3364

MASSACHUSETTS
The Orion Group
607 North Ave.
Wakeﬂeld Massachusells 01880)
PHONE: 617-245-5220

TWX: 510 801 0867

igital Equipment Corp. Onl
Ml Bernqupsociatas Igc Y
2 Mack Road

Woburn, Massachusetts 01801
PHONE: 617-932-3311

FAX: 617-932-0511

MICHIGAN
A P. Assoclates

Brl hton Michigan 48116
:H NE 313-229-6550

0
FAX: 313 228-9356

MINNESOTA

[Comstrand, Inc.

2852 Anthony Lane South
[Minneapolis, Minnesota 55418
PHONE: 612-788-9234
[TELEX: 910-576-0924

FAX: 612-788-7218

Cetec Eloctronics

3940 Ruffin Road

San Diego, California 92123
PHONE: 619-278-5020

Cetec Eloctronics

2300 Owen Street

Sama Clara, California 95051
PHONE: 408-434-1114

FAX: 408-433-0822

SALES REPRESENTATIVES

MISSISSIPPI
Electronic Marketing Assoc.
1200 Jordan Lane, Ste, 4

Jordan Center
Huntsvllle, Alabama 36805-0306
536-3044

FAX' 205-533-5007

MISSOURI
SW. Wo!lard
Rural Rou
Post O"lce Box SGA
F‘arker, Kansas 6l

ONE: 913-896-6552
FA)(' £13-898-6081

MCNTANA

Quest Marketing, Inc.

15921 N.E. 8th St., Ste. 207

Bellevus, Washlngston 98008
HONE: 206-747-8424

FAX: 208-643-3488

NEBRASKA

SW. Wollard Co.

Rural Route 1

Post Office Box 66A
Paiker, Kansas 668072
PHONE: 913-898-8552
FAX: 913-898-6081

NEVADA/North

Costar, Inc.

19220 Stevens Creek Bivd.

Cupevtlno, Californla 95014
PHONE: 408-448-9339

TELEX: £10-338-0208

FAX: 408-448-4885

NEVADA/South
Southwesl Technlcal Sales
4314 E. Tt t.

Phaoenix, Arlzona 85044
PHONE: 802-893-1209
TELEX: 9810-950-0195
FAX: 802-893-1312

NEW HAMPSHIRE
The Orlon Group
807 North Ave,
Wakefleld, Massachuastts 01880
PHONE: 617 -5220
TWX: 510-601-0687

NEW JERSEY/Northern
Technical Marketing Group
705 Cedar Lane

Teaneck, N.J. @

PHONE: 201-692-0200
TWX: 710-990-5086

FAX: 201-892-8367

NEW JERSEY/Southern
Trliek Sales, Inc.
E. Euclid Avenue
Heddonheld New Jersey 08033
PHONE: 608-429-1551
TELEX: 710-896-0881
FAX: 809-429-4915

NEW MEXICO

Southwest Technical-Sales

4314 E. Tonto St.

Phoenix, Arlzona 85044

PHONE 2-893-1209
9 50-0195

FAX. 602~593 1312

NEW YORK

Technical Msrkeung Group
20 Broad Hollow Road
Melville, N.Y. 11747

PHONE: 516-351-8833
TWX: 810-897-3030

FAX: 516-351-8867

T-Squared Elec. Co., Inc.
7353 Victor Pittsford Rd.
Victor, New York 14564
PHONE: 716-924-9101
FAX: 716-924-4948

Diplomat Electronics, inc.

6921 San Fernando Road
|Glendale, California 91201
PHONE: 818-845-8700
FAX: 818-848-6420

Hall-Mark Electronics Corp.
6341 Auburn Blvd.

Suite D

Citrus Heights, California 95610
PHONE: 916-722-8600

774

T-Squared Elec Co tnc,
8443 Ridings R

Syracuge, New York 13206
PHONE: 315-463-8592

NORTH CAROLINA

Elactronic Marketing Associates

9225 Honeycutt Creek Road

Ralelgh, North Carolina 27609
PHONE: 919-847-8800

TELEX: 510-928-0594

FAX: 918-848-1787

NORTH DAKOTA

Comstrand, inc.

2852 Anthony Lane South

MlnneaEpolls, Minnesota 55418
8-9234

TELEX: 910-576 0924
FAX: 612-788-7218

OHIO
Thompson & Asso
23215 Commerce Dr Sunte 202
Beachwood Ohio 4«
PHONE: 216-831- 6277
TELEX: 3336804
FAX: 216-831-2553

Thompson & Associates
309 Regency thga
Dayton Ohio 46459
PHONE: 513-435-7733
TELEX: 810-450-1767
FAX: 513-435-1898

OKLAHOMA

Southern States Marketing
1143 Rockingham, Sulte 106
Richardson, sxas 75080
PHONE: 214-238-7500
TELEX: 910-867-4754

FAX: 214-231.7662

OREGON

Quest Marketing, Inc.
6700 SW. 105th, Ste. 311D

Beaverion, Oregon 97005

PHONE: 503-841-7377

FAX: 503-646-9536

PENNSYLVANIAIEautern

Tritek Sales,

21 E, Euclid Avenue

Haddonfleld New Jersey 08033
PHONE: 609-429-1551

TELEX: 710-896-0881

FAX: 609-429-4915

PENNSYLVANIA/Western

Thompson & Assoclates

309 Regency Ridge

454 9
PHONE: 513-435-7733

TELEX: 810-4591767

RHODE ISLAND
The Orion Group
607 North Ave.

Wakefiold, Massachusetts 01880] PH
e

PHONE: 617-245-5220
TWX: 510-601-0667

SOUTH CAROLINA

Electronic Marketing Associates
210 West Stone Avenue
Greenville, South

Carolina 29609-549!

PHONE: 003-233-4637/4638
TELEX: 810-281-2225

FAX: 803-242-3089

SOUTH DAKOTA

Comstrand, Inc.

2852 Anthony Lane South
Minneapolis, Minnesota 55418
PHONE: 612-788-9234
TELEX: 910-576-0924

FAX: 612-788-7218

Hall-Mark Electronics Corp.
8130 Remmet Avenue
Canoga Park, California 93104
PHONE: 818-716-7300

FAX: 818-704-4860

Hall-Mark Electronics Corp.
3878 Ruffin Road, Ste. 108
San Diego, California 92123
PHONE: 619-268-1201

TENNESSEE
Electronic Marketin,
1200 Jordan Lane
Jordan Centel
Huntsvllie, Alabama 35805-0306
PHONE: 205-536-3044

FAX: 205-533-5097

TEXAS

Southern States Marketing
1143 Rockingham, Suite 106
Richardson,
PHONE: 214-23
TWX: 910-867-4754
FAX: 214-231-7662

Southern States Marketing

400 E. Anderson Lane, Suite 111
Austin, Texas 78752

PHONE: §12-452-9459

TWX: 910-874-2008

UTAH
Elcom, |
§5l20 S1oum State Street

Salt Lake City, Utah 84115
PHONE: 801-486-4233

TELEX: 62893625 (Easylink)
VERMONT

The Orion Group

607 North Ave.

Wakefleld, Massacshuzsstts 01880

PHONE: 617-245-5220
TWX: 510-801-0667

VIRGINIA

Robert Electronic Sales
:1:901 V2V39t Huguenot Road,
Richmond, Virginia 23235
PHONE: 804-276-3079
FAX: 804-794-6090

WASHINGTON

Quest Marketing, Inc.

15921 N.E. 8th St., Ste. 207
Bellevue, Washington 98008
PHONE: 206-747-8424
FAX: 206-843-3488

WASHINGTON D.C.

Robert Electronic Sales

5525 Twin Knolis Rd. Suite 331
Columbla, Maryland 21045
PHONE: 301-985-1900

WEST VIRGINIA
Thompson Assoclates
23715 Merchantlle Road
Beachwood, Ohlo 44122
PHONE: 216-831-6277
TELEX: 810-427-9453

WISCONSIN/West
Comstrand, Inc,

2852 Anthony Lane South
Minneapolis, Minnesota 55418

Assoc.

FAX: 612-788-7218

WISCONSIN/East

Sumer, inc.

350 Bishops Way
Brookfield, Wisconsin 53005
PHONE: 414-784-6641

FAX: 414-785-0628

\éIIYOMING

2015 South Dayton Street

Denver Colorado 80231
PHONE: 303-337-

TELEX: 82927893 (Ensyllnk)

FAX: 303-745-0462

Hall-Mark Electronics Corp.
1110 Ringwood Court

San Jose, California 95131
PHONE: 408-432-0900
FAX: 403-433-0745

Hall-Mark Electronics Corp.
19220 S. Normandie Avenue
Torrance, California 90502
PHONE: 213-217-8450



DISTRIBUTORS (con’t)

Hall-Mark Electronics Corp.
14831 Franklin Avenue
Tustin, California 92680
FPHONE: 714-869-4700

Western Microtechnology, Inc.
10040 Bubb Road

Cupertino, California 95014
PHONE: 408-725-1660

FAX: 408-255-6491

COLORADO

Hall-Mark Electronics Corp.
6950 Tucson Way Sco.

Suite 206

Englewood, Colorado 80112
PHONE: 3037901662
FAX: 303-790-4991

CONNECTICUT

Hall-Mark Electronics Corp.
Barnes industrial Park W.

33 Village Lane, PO. Box 5024
Wallingford, Connecticut 06492
PHONE: 203-269-0100

Milgray Electronics, Inc.
378 Boston Post Road
Orange, Connecticut 06477
PHONE: 203-785-0711

FLORIDA

Hall-Mark Electronics Corp.
15301 Roosevelt Blvd.
Suite 303

Clearwater, Florida 33520
PHONE: 813-530-4543
FAX: 813-535-3865

Hall-Mark Electronics Corp.
7548 Southland Blvd.
Suite 100

Orlando, Florida 32809
PHONE: 305-855-4020

Hail-Mark Eleclromcs Corp.
3161 SW. 1 t.

Pompano Beach Florida 33069
PHONE: 305-971-9260

MIIgray Electronics, Inc.
Lee Road, Suite 104
Wlnler Park, Florida 32789

PHONE: 305-647-5747

800-327-5262

GEORGIA

Hall-Mark Electronics Corp.
6410 Atlantic Bivd.

Suite 115

Norcross, Georgia 30071
PHONE: 404-447-8000

MlI%ay Electronics, Inc.

unwoody Park Sune 102-

Atlanta, Geol

PHONE: 404- 93 9666
800-241-5523

IDAHO

Radar Electric Co., Inc.
5821 Franklin Hoad
Boise, Idaho 8

PHONE: 208" 336 2227
FAX: 208-336-2322

1OWA

Advent Electronics

682 58th Avenue SW,
Cedar Rapids, lowa 52404
PHONE: 319-363-0221

ILLINOIS

Hali-Mark Electronics Corp.
210 Mittel Drive

Wood Dale, Illinois 60191
PHONE: 312-860-3800

Mar-Con

4836 Main Street
Skokie, Htlinols 60078
PHONE: 312-675-8450

Milgray Electronics, Inc.
765 Route 83, Ste. 123
Bensenville, lllinois 60106
PHONE: 312-350-0490

INDIANA

Advent Electronics

8446 Moller Road
Indlanapolis, indiana 46268
PHONE: 317-872-4910

Hall-Mark Etectronics Corp.
427 th Street

Indianapolls, Indiana 46268

PHONE: 317-872-8675

KANSAS

Hall-Mark Electronics Corp.
10815 Lakeview Drive
Lenexe, Kansas 66215
PHONE: 913-888-4747

Milgray Electronics, Inc.

8901 est 63rd Street

Overland Park, Kansas 66202
PHONE: 913-238-8800

MARYLAND

Hall-Mark Electronics Corp.
10240 Old Columbia Road
Columbia, Maryland 21046
PHONE: 301-988-9800

Mlt?rag Electronics, Inc.
roken Land Parkway
Columbia, Maryland 21046
PHONE: 301-621-6169
800-638-6656

MASSACHUSETTS
Nu Horizons

151 Andover St.
Danvers, MA 01930
PHONE: 617-777-8800

Hall-Mark Electronics Corp.

6 Cook Street

Pinehurst Park

Bllerica, Massachusetts 01801
PHONE: 617-935-9777

Milgray Electronics, inc.
Ballardvale Street

Wilmington, MA 01887
PHON :617-657-5900

Jaco

222 Andover Street

Wilmington, Massachusetts 01887
PHONE: 617-273-1860

FAX: 617-273-1942

MICHIGAN

Advent Electronics

24713 Crestview Coul

Farmmgton Hills, Mlchlgan 48018
PHONE: 313-477-1650

MINNESOTA

Hall-Mark Electronics Corp.
10300 Valley View Rd.

Suite 101

Eden Prairle, Minnesota 55344
PHONE: 612-941-2600

MISSOURI
Hall-Mark Ei

Milgray Electronics, Inc.
2 Greentree
Executive Campus
Marlton, New Jerse{ 08053
PHONE: 609-983-5010
800-257-7808/7111

Nu Horlzons

258 Rou

Falrfleld NJ 07006
PHONE: 201-882-8300

NEW YORK
ADD Electronics
7 Adler Drive

PHONE: 315-437-0300

Current Components

215 Marcus Boulevard

Hauy pauge, New York 11788
PHONE: 516-273-2600
FAX: 516-273-2801

Hall-Mark Eleclronlcs Corp.
101 Comac Stre

Ronkonkoma, New York 11779
PHONE: 516-737-0600

Milgray E|90!f0"|05, Inc.
77 Schmit Biv

Farmlngdale, New York 11735
PHONE: 516-420-9800
FAX: 516-752-9870

Mll%ay Electronics, Inc.
onroe Avenue
Pittsford, New York 14534
PHONE: 716-385-9330

Nu Horizons
6000 Naw Horizons Bivd.
ityville, NY. 11701

Corp.
13750 Shoreline Drlve
Earth City, Missouri 63045
PHONE: 314-291-5350

NEW JERSEY

Hall-Mark Electronics Corp.
107 Fairfield Roa

Suite 1B

Fairfleid, New Jersey 07006
PHONE: 201-575-4415

Hall-Mark Electronics Corp.
11000 Midlantic Drive
Mt. Laurel, New Jersey 08054
PHONE: 609-235-1901

FAX: 609-235-3381

Y.
PHONE: 516-226-6000

NORTH CAROLINA
Hall-Mark Elsctwmcs Corp.
5237 North Bivd, Suite D
Raleigh, North Caronna 27604
PHONE: 919-872-0712

OHIO

Applied Data Management
435 Dayton Street
Cincinnati, Ohio 45214
PHONE: 513-579-8108

East Syracuse, New York 13057

Hall-Mark Electronics Corp.
400 E. Wilson Bridge Road
Suite S

Worthington, Ohio 43085
PHONE: 614-888-3313

Hall-Mark Electronics Corp.
5821 Harper Road

Solon, Ohio 44139
PHONE: 218-349-4632

Milgray Electromcs Inc
6155 Rockside R
Cleveland, Ohio 44131
PHONE: 216-477-1520
800-321-0006

OKLAHOMA

ualltg Comﬁonenls inc.
3158
Tulsa, Oklahoma 74146
PHONE: 918-664-8812

OREGON

Western Mici

1800 NW. 169Ih Place #3300
Beaverton, Oregon 97006
PHONE: 503-629-2082

Radar Elsctric Co., Inc.
704 S.E, Washmgton
Ponland Ore on 97214
PHONI -232-3404
FAX: 503-235 0428

PENNSYLVANIA
QED Electronics, Inc.
805 N Bethlehem Pike

ﬂrln’g House, PA 19477
PHONE: 215-643-9200

TEXAS

Hall-Mark Electronlcs Corp.
12211 Technolggy

Austin, Texas

PHONE: 512-258-8648

Hall-Mark Electronics Corp.
10375 Brockwood Road
Dallas, Texas 76238
PHONE: 214-553-4300

Hall-Mark Eleclromcs Corp.
8000 Wes!

Houston, exas 77063
PHONE: 713-781-6100
FAX: 713-953-8420

INTERNATIONAL SALES REPRESENTATIVES AND DISTRIBUTORS

ARGENTINA

Efectroquimica Deita Ind. Comp.
Timoteo Gordillo 72

COD Postal 1408

TELEX: 21212 AR EDELTA

AUSTRIA
Othmar Lackner

Elektron Bauelement und Gerate
a7

Landstr Haupslr
A-1031 Vie
PHONE: 43-222 75-26-18

AUSTRALIA

Total Electronics

9 Harker Street
Burwood, Vlctorla 3125

PHONE: 03-288-4044

TELEX: AA31261

Aurlema Balglum S.ANYV.
Rue Brognezstraat 172-A
B-1070 Brussels

PHONE: 32 -2-523-6295
TELEX: 84621646

BRAZIL
Filcres
Rua Aurora, 1

San Paulo
PHONE: 011-223-7388
TELEX: 1131298

CANADA
Carsten Electronics Ltd.
3791 Victoria Park Avenue #1

PHONE: 416.
TELEX: 065 26254

Carsten Electronics Ltd.
215 Stafford Road, Unit 106
Nepean, Ontario K2H 9C1
PHONE: 613-726-9250

Carsten Electronics Lid.
9480 Trans Canada Highwa

PHONE: 514-334-8321

Future Electronics, Inc.
5809 MacLeod Trail 8.

Unit 1
Cal ar Albena T2H 0J
: 403-259-6408

PHONI

Future Electronics, Inc.

82 St. Regis Crescent No.
Downsview, Ontario M3J 123
PHONE: 416-638-4771
TELEX: 610-491-1470

Future Electronics, Inc.
237 Hymus Blvd.
Pointe Clalre)
lontreal, Quebec HIR 5C7
PHONE: 514-694-7710

CEP 01209, Calxa Postal 18767

Scarborough, Omano MW 3Ke
-9999

St. Laurent, Quebec H4S 1R7

Future Electronics, Inc.
Baxter Center

1050 Baxter Road
Ottawa, Ontario K2C 3P2
PHONE: 613-820-8313

Future Electronics, Inc.
1695 Boundry Fload
Vancouver, BC. V!
PHONE: 604~294-1166

Haltronics, Ltd.

1085 North Service Rd. E.
Qakville, Ontario L6H 1A6 | PH!
PHONE: 416-844-2121

TELEX: 610-495-2664
FAX: 416-844-0129
Eastern & Western Canada

Flat 3, 10/F
Ng Fo

1-800-387-7949 AT
Central Canada

1-800-387-7955 "I;e"l'
DENMARK TE
Tage Olsen A/S
Bal Ierug Byvej 222
DK2750 Ballerup

PHONE:; 45-2-658111
TELEX: 85535293

i
FINLAND PH

63
PHONE: 35805284320
TELEX: 57124426
FAX: 35805021073
PH
TE
Tekelec Airtronic

TELEX: 204552F
¥H

HONG KONG
Protech Components Ltd.

ng St.
San So Kong Kowloon
PHONE: 3-2!

TELEX: 38396 PTLD HX

Shlvam Computers PVT Ltd.

9 National Chambers,

near Dipali Cinema Ashram Road
Ahmedabad

TELEX: 121538

ISRAEL
RDT Electronics Engr. Lt

Neve Sharat

ITALY

Dott. Ing. Giuseppe De Mico SPA
Viale Vittorio Veneto 8

20060 Cassina De Pecchi

Instrumentarium Elek. TELEX: 330869
PO. Box 64
S8F-02631 Espoo NEDERLAND

Auriema Nederland BV
Doornakkersweg 26
5642MP Eindhoven

Cite Des Bruyeres NORWAY

Rue Carle Vernet Henaco A/S

BP2 92310 Sevres Box 126, Kaldbakken
PHONE: 33-14-5347535 Trondheimsveien 436

Oslo 9

ilng Shing Ind Bldg.

IONE: 40916(0) 443488(R)

RCE-IN

DIM Advanced 1bchnologles Pk.
Aviv

IONE: 972-3492187, 188, 191
LEX: 371452 or 92233551

ano
IONE: 02-95-20-551

IONE: 31-40-816565
LEX: 84451992

JONE: 47-2-16210
ELEX: 76716 Hanac N

TELEX: 827750 DAC:!

775

SINGAPORE
Logic Devices Ltd.

08-04, Brightway Bldg.
Singapore 1334
PHONE: 7438737/74387
TELEX: RS 39142
FAX: 65-7488694

SOUTH AFRICA
Eagle Electric

1-41 Hout Street
Capetown 8000
Republic of South Africa
PHONE: 451421
TELEX: 5-21713

SOUTH KOREA
Kortronics Enterprises

Quah!&eComponen(s, Inc.
4257 Kellway Circle

PO. Box 819

Addison, Texas 75001
PHONE: 214-733-4300

Quality Components, Inc.
2120-M Breaker Lane
Austin, Texas 78758
PHONE: 512-835-0220

Quality Components, Inc.
1005 Industrial Bivd.
Sugarland, Texas 77478
PHONE; 713-491-2255
FAX: 713-240-6988

UTAH

Hall-Mark Electronics Corp.
2265 So. 1300 West

West Valle% Ci% Utah 84119
PHONE: 801-972-1008
FAX: 801-972-3446

Milgray Electronics

4190 S. Highland Dr.

Suite 102

Sall Lake City, Utah 84124
JONE: 801-272-4999

WASHINGTON

Western Microtechnology, Inc.
14636 N.E. 95th Street
Redmond, Washington 98052
PHONE: 206-881-6737

FAX: 206-882-2996

Radar Electric Co., inc.

East 303 Pacific

Spokane, Washington 99202
PHONE: 509-747-3053
FAX: 509-456-8069

Radar Electric Co., inc.

292 Torbett Strest

Richland, Washington 99352
PHONE: 509-943-8336
FAX: §09-943-6790

Radar Electric Co.,

168 Western Ave. W
Seattle, Washington 98119
PHONE: 206-262-2511
FAX: 206-282-1598

WISCONSIN

Hall-Mark Electronics Corp.
16255 W. Lincoln Avenue
New Berlin, Wisconsin 52153
PHONE: 414-797-7844

TAIWAN

Serlek Intemanonal

No. 3, Lorong Bakar Batu 3 F

Chlen Kuo N. Road, Sec. 2

Tai
H%BNE 02-501-0055
TELEX: 23756 SERTEK

UNITED KINGDOM
Colden Gate

Winchester House
Gardner Roa

Maidenhead

Berks SL6 7RL

PHONE: 44-628-783631
TELEX: 846263 Golden G
FAX: 44-628-71120

Manhattan Skyline

Room 307, B-9 Manhattan House
604 01 Guro-Dong, Guro-gu| Bridge Road
Mal lenhead, Berkshire SL6 808
HONE PHONE: 44-628-75851
TELEX: MICROS K28484 TELEX: 851-847898
PAIN WEST GERMANY
Amitron S.A. Atlantik Elektronik Gmbh

Avenida de 47A
28008 Madrid

TELEX: 45550 AMIT-E
SWEDEN

NAXAB

Box 4115

17104 St

oina
PHONE: 08 -98-51-40
TELEX: 17912

SWITZERLAND
Datacomp AG
Silbernstrasse 10
CH-8593 Dietikon
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DATA COMMUNICATIONS FLOPPY DISK/HARD DISK
USE WITH USE WITH
PART PART
NUMBER: TITLE: NUMBERS: NUMBER: TITLE: NUMBERS:
TN5-1 Using the COM8004 for High COM8004 TN6-1 Principles of Digital Floppy ~ FDC9216
Data Integrity in Bit Oriented COMb5025 Disk Data Separation Using FDC9229
Protocols FDC9216, FDC9229 or FDC9266
TN5-2  Using the COM9026 Local  COM9026 FDC9266
Area Controller and the COM9032 TN6-2 Improved Functionally HDC9224
COMB9032 Local Area Simplifies Disk Controller
Network Transceiver Design
TN5-3 MIL-STD-1533A and MIL- COM1553A TN6-3 FDC765A Circuit FDC765A
STD-1553B Overview COM1553B Recommendation FDC9229
TN5-5 VLSI Circuit Provides COM9026 TN6-5 Programming the HDC9224 HDC9224
Complete Controller for COM9032 Universal Disk Controller
Token-Pass Systems TN6-6  Programming the FDC765A, FDC765A
TN5-6 Low Cost High Performance COM9026 FDG9266 angd FDC9267 ©  FDCO266
Token Pass LAN COM9032 FDC9267
TN5-7 COM7210 GPIB-488 Talker/ COM7210 TN6-7 HDC9224 Programmers HDC9224
Listener Controller Reference Card HDC9225
HDC9226
DISPLAY PRODUCTS MAGAZINE REPRINTS
EDN M
AN1-7 Horizontal Scrolling with the - CRTS037 —Alsl;;:vfg:kEing Design Series (1984)
AN4-1 CRT9006 Single Row Buffer CRT9006 PC MA_‘_EAZINE
Enhances Processor LANs Under Netware (12/86)
- LANs in Perspective (4/87)

Through-put

AN4-3 Programming and Interfacing CRT9006 ELECTRONIC ENGINEERING TIMES

to the CRT9007 CRT9007 — ARCNET.. .A Piece of the factory automation
CRT9021 puzzle (4/87)
CRT9212 ELECTRONIC DESIGN
AN4-4 Next Generation CRT CRT9006 - Control System/3x peripheral communication
Systems CRT9007 with one chip (6/87)
CRT9021
CRT9212

AN4-5 Using the CRT97C11inan CRT97C11
Alphanumeric Terminal

TN4-2 CRT9007 VPAC® A Next CRT8002
Generation CRT Controller CRT9006

CRT9007

CRT9021

CRT9212

TN4-5 CRT9028 VTLC™ A New CRT9028
Video Terminal Logic
Controller

TN4-6 A Flexible Approach to Video CRT9007
Graphic Systems using the
CRT9007 VPAC®

TN4-7 Variable Character Size with CRT9007
the CRT9041 CRT9041
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