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CRT SCREEN ALIGNMENT PROCEDURES

1. ADJUST EXTERNAL BRfGHTNESS CONTROL FULLY CLOCKWISE.

2. ADJUST BRIGHTNESS POT. (R109) FOR A BACKGROUND RASTER.

3. ADJUST EXTERNAL CONTRAST COUNTER-CLOCKWISE UNTIL RASTER
DISAPPEARS.

4, ADJUST CONTRAST POT. (R101l) UNTIL THE DOT MATRIX OF CHARACTERS

IS AS BRIGHT AS POSSIBLE WITHOUT DISTGRTION,

5. ADJUST VERTICAL HEIGHT (R303) FOR ROUGHLY 1/2 INCH CLEARANCE TGP
AND BOTTOM,
6. ADJUST VERTICAL LINIARITY (R307) UNTIL THE TOP, MIDDLE, AND

BOTTOM ROW OF CHARACTERS ARE EQUAL IN HEIGHT.

7. ADJUST FOCUS POT. (R477) FOR A CLEAR, DISTINCT CHARACTER SET.

8. ADJUST HORIZONTAL WIDTH COILA (L403) FOR ROUGHLY 1/2 INCH

CLEARANCE CN BOTH SIDES OF THE PICTURE.

S. ADJUST CENTERING RINGS LOCATED ON THE CRT YOKE TO ADJUST OVERALL
PICTURE POSITION.

10. ADJUST HORIZONTAL CENTERING POT. (R410) FOR FINE ADJUSTMENT OF

LEFT OR RIGHT POSITION.
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' SYSEMS L

y m-llﬁ—“ﬂs Corporale Headguarizrs: 2300 Broad River Road, Columbia, South Carolina 20210 « 803/702.0100 » TWYX: 8106852115 "/[
(. DATE OF THIS RELEAsE._May, 1981 PAGE L. _0OfF_15 gurLteTiN #_BO51031 -
» CompuStar 20,30 (Stand-Alone)
ASSEMBLY NAME /NumBeR _DIAGNOSTIC DISKETTE DAL propucTSuperBrain,SuperBrain GO
REFERENCE ECO# DISTRIBUTED TO._B,C,D,F,6,1 APPROVEDM..

DIAGNOSTIC DISKETTE

The Diagnostic Diskette is designed to aid in determining service
problems with Intertec microcomputer systems. The diskette
contains several oprograms which test various aspects of the
computer's operation. These programs do not conmpletely test
everything on the computer, but allow guicker diagnosis of module
failures. Tne programs contained on this diskette will test the
following:

Main Memory RAM

MAIN and AUXILIARY Serial Ports

Both Diskette Drives A and B

]

Video Alignment

The testing procedures should be performed in conjunction with
the flowchart included in this technical bulletin, This will
insure that the modules are tested in the proper sequence and
will eliminate wunnecessary test time. Also included 1in this
documentation are descriptions of the test programs and
procedures. These should be read before attempting to wuse the
test diskette.

You should test each module in the order given. After each module
checks out satisfactorily, then proceed to the next module. If
the test programs do not detect the malfuncticning module, then
contact the Product Services Department at Intertec's Corporate
Headquarters.

Curitac ¢ the Customer Service Department ot the address above for additional information on this bulletin.
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RAM TEST PROGRAM (Item #5 in the flowchart)

The purpose of the RAM test program is to insure that the randem
access memory 1is fully operational. The test will write and read
binary patterns throughout the memory banks to verify the read/write
operation . Failure by the test indicates that the RAM is defective
and must be replaced by a factory-trained service technician.

There are four banks of memory on the processor board (only two banks
for 32K systems). The lowest bank is addressed from 0000H to 3FFFH,
the second bank from UOOOH to TFFFH, the third bank from 8000H to
BFFFH, and the fourth bank from COO0CH to FFFFH. Upon failure, the
test will display the address of the failure, the hexadecimal
representation of the binary pattern that was written, and the
pattern that was read back. The pattern must be converted to binary
to locate the actual RAM chip that was defective. For example, the
test indicates the following failure message: TESTING RAM BANKS 8000
0005 0004. 8000 is the failure address, so it is in the third bank
from the bottom. The binary representation for Q00SH is 0000 0101,
and for QO0OY4H it is 0000 0i100. Therefore, the least significant bit
was lost wupon read Dback, and the chip corresponding to DO 1is
defective, and must be replaced.

- - ——— - —— i —— —— e — - -t —— R —— i —

Third bank from bottom

—— - —— - - ——— ————— - - - —— e —— - - —— e -

e p— —— - - — - ——— —— e — - - ———————

- —— ———— e — —— - ———— ——— - e - ———— - —— -

\*A
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PORT TEST PROGRAM (Item #6 in the flowchart)

This program 1is designed to test the send and receive funections of
the MAIN and AUXILIARY ports. The program will perform a test of the
ports by sending data from one port to the other. An error occcelurs
when the data sent does not match the data received.

To use the port test program, you must have the port test loop cable
interconnecting the MAIN and AUX ports ( see next sheet). After 7you
have properly attached the loop cable, the port test is initiated by
the following command

PORTTEST (ecr)
The following is a sample run of the port test pregram. Note that
reference to switches means the small five-position dip switch on the

upper right corner of the processor board.

A>PORTTEST (er)

RS232 PCRT TEST VER 3.0 FOR CP/M 2.2

TURN SWITCH POSITIONS 3,4 OFF

TURN SWITCH POSITIONS 1,2,5 ON ({test of synchronous communication)
RETURN TO CONTINUE (cr)

RI OK

DSR CK

TESTING MAIN PORT TO AUX PORT

TESTING AUX PORT TO MAIN PORT

TURN SWITCH POSITIONS 1,2,5 OFF

TURN SWITCH POSITIONS 3,4 ON (test of asynchronous communication)
RETURN TO CONTINUE (wr) '

TESTING MAIN PORT TO AUX PORT

TESTING AUX PORT TC MAIN PORT

PORT TEST COMPLETE

RETURN TC CONTINUE {(cr)

(E - INDICATES FERROR)

---------------------------------------------------------------------

--------------------------

---------------------------------------------------------------------

--------------------------

If an error occurs, the program will either lock up or will display
an error indicator in the place of the dots. Refer to the flowehart
for proper action.
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PORT TEST INTERCONNECT CABLE

FOR SUPERBRAIN DCS 3.0 WITH CP/M 2.2

AUXILIARY PORT

MAIN PORT
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DISK TEST PROGCRAM (Item #7 in the fleowechart)

The purpose of this program is to test the ability of each disk drive
te read and write track and sector information. The program will test
both drives and present a summary of test activity upon completior.
The program will permit both double density and quad density disk
drives to be tested. Requirements for the test are two diskettes cf
good quality that have been previously formatted. An error occurs
when the disk drives are unable to write and verify any step of the
test process. Error messages might be the following:

k%% crc error ¥%#%

Bdos Err onn A: (or B:)
¥%% disk not ready ¥¥X

Should excessive numbers of these errors occur and you are certain
that the media is of good quality, replace the disk drive that
indieates the error. Please note that some errors may occur because
of minute media flaws. Therefore, 1if more than ten errors are
detected, then drive replacement is necessary. A sample run of the

disk format program follows.

A>DISKTEST {cr)

SuperBrain Disk Exerciser Program

(C) Copyright Intertec Data Systems 1G81

Checking Single or Double Sided System ? (8/D): D
Double Sided Disk Exerciser

Start-of-test. Place formatted disks in drives A and B.
Hit RETURN when ready: (cr)

Testing drive A.
Track number : Q034
Testing drive B.
Track number : 0034
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, SUBJECT Addition of Data Terminal Ready (DTR) RS-232-C Signal to Pin 20.on .
Aux Port - - e ae e B PR e e he m P — e —
prRODUCT  ouperBrain DATE .. 02/22/80 .  Eco# FQ2008 . _ paGe L. _OF.1_.

ASSEMBLY NAME/NUMBER Keyboard/CPU_Module Rev. 1 .

BACKGROUND AND IMPLEMENTATION INFORMATION:

In order to implement the Data Terminal Ready {DTR) input signal on the Auxiliary
RS232C Port of the SuperBrain, the following medification should be implemented
with all production effective February 25, 1980.

PRODUCTION:

1. Cut 260-22 (8251)

2. Add wire (track side) Z60-22 (on IC) to Z67-11 (1483),
3. Add wire (track side) 767-13 to J2-12.

PRODUCTION TEST:
Final QA:

- Use updated port test to electrically verify this change (contact
Engineering).

Con raaree tirte far arAitianasl nfarmiseiam
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- OMATERIALIS) /COMPONENTSIS) USED DIPACKAGING/ SHIPPING L OTHER

s ey
£)PRODUCTION PROCEDURES KISERVICING /PROCEDURES L~

THIS CHANGE MgYEXXS: AlTows use of Pin 20 on Aux. Port (DTR) %o control data
transmission from Aux. Port.
@

CHANGE FROM:

260
8251
_ 22

DSR ;l,

CHANGE TO:
- Je
. ’ 260 1489
‘ 8251 g
22 11 13 Aux. DSRI 12 )
DS
767
INITIATED BY:  ZAP DEPARTMENT: cNGineering APPROVED av;j/’L’v/
'{/{J
THIS ECO DISTRIBUTED TO: KIT AND ORDERING INFORMATION

IX ENGINEERING KIT AVAILABLE? O YES I NO

7 OPERATIONS KIiT NUMBER

XX QUALITY ASSURANCE

PRICING:
O SHIPPING & RECEIVING
XX CUSTOMER SERVICE
- XX MARKETING

XX FIELD SERVICE
' n CUSTOMER LIST CONTACT THE CUSTOMER SERVICE DEPARTMENT AT THE
.- Q ) ) NUMBER AND ADDRESS ON REVERSE- SIDE TO CBTAIN

0 CUSTOMER AS RECUESTED FURTHER INFORMATION AND/OR TO ORDER THIS KIT




Ful-Yu Pul-Pruf Preta:
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) w  INTERTEC . ENGINEERING CHANGE ORDER
j L: i //ﬂJZC‘I &2 '}*’77PMES oS- sins
- SYSEMS ]

& Curpurale Hrduguariers. 2300 Broag River Road, Coiumbia, South Carohing 29210 & 8B03/7938-9100 « TWX: 810-666-2115 "? /‘
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suBJECT Resistor Removal

PRODUCT SuperBrain  ___paTe_ 2/27/80 ____ecow# _E02009  pagE_ 1  oF_ 1 _

ASSEMBLY NAME/NumaeR . Fower Supply Rev. 4

BACKGROUND AND IMPLEMENTATION INFORMATION: RE: ECO £02008

PRODUCTION:
Impiement on all SuperBrain assemblies using DOS Version 2.2 and up.

Remove 220 3w resistor from J4-20 (AUX PORT) as shown below.

I { %+
I}
J3 ] /[ B ]
Main Port Aux Port

Remove

Coe rousrcn cirin fmr ammitinmsl infnsmenenn
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THIS ENGINEERING CHANGE ORDER AFFECTS. 10§ - g1ca
- JMATERIALIS)/COMPONENTSIS! USED JPACKAGING ! SHIPPING OTHER
JOPRODUCTION PROCEDURES CISERVICING /PROCEDURES AL
THIS CHANGEPREVENYY: Allows DSR signal to function properly
CHANGE FROM:
24
+
(Aux Port) 3 220 J5 -
’\.1 1w FA\A
20 12
AN
A
CHANGE TO:
Jd (Aux Port} 5 I
F\ A
20 12 ==t
f\) (\_J
./
- . 4 ‘/
INITIATED 8Y:  LAP DEPARTMENT: Cngineering APPROVEDBY;/%/’/

THIS ECO DISTRIBUTED TO:

X ENGINEERING

X OPERATIONS

X QUALITY ASSURANCE

[J SHIPPING & RECEIVING

@ CUSTCMER SERVICE

% MARKETING

% FIELD SERVICE

T CUSTOMER LIST

X CUSTOMER AS REQUESTED

!

KIT AND GROERING INFORMATION

KIT AVAILABLE? O YES [ NO
KIT NUMBER .

PRICING: ... - -

CONTACT THE CUSTOMER SERVIGCE DEPARTMENT AT THE
NUMBER ANC ADDHESS ON REVERSE 102 7O 037N
FURTHER INFORMATION AND'OR TO ORDER THiS <7,

Lt
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Ful-Yu Pul-Pruf Protuctor RF3-11_Lighiwei

ghtweight _

. Ful-Vu Pul-Pruf Pratector RF3-11 L

(

=-i’ b SYJEMS LA I f)z.. FG

-
@ Corporate Heaoguarters: 2300 Broac River Road. Columbia, $outh Caroin 210 # 803/798-9100 @ TWX: 810-666-2115 ,::.,_j

SUBJECT Resistor Removal
propucT ._SuperBrain pate_ 1/ 17/80 eco » SB011780 page_ 1 of 1
ASSEMBLY NAME/NUMBER._. . Fower [/0 Board 1424002-04 Rev. 04

BACKGROUND AND IMPLEMENTATION INFORMATION:

Remove 220 A resistor from DTR signal (J3-20). This resistor should only
be removed from power !/0 boards used in Super8rain assemblies.

Remove
i
! !
’
. — 1
. |
' | |
: | ' T !
| , - J3 ; f Ja , ‘
On/OFf ' '
Switch

B e L T

T A SR S DU
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mmamen 2 Corporate Headguarters. 2300 8rcad River Roac, ColumDia, South Caraiina 20210 & B03/79B-3100 » TWX: 810666-2115%

suBJECT__INTERMITTENT TRANSMISSION AND (0SS OF PQWER AT THE AUXILIARY PORT

DATE APRIL 251 1880 ECO # qu'gﬂl@ PAGE 1

OF

2

prODUCT. SUPERBRAIN

ASSEMBLY NAME/NUMBER___KEYBOARD/CPU MODULE #1532009

BACKGROUND

AND IMPLEMENTATION INFORMATION:

On early models of the SuperBrain, lockout of data and intermittent
transmission on the auxiliary port may occur, This problem can be
corrected by grounding 760, Pin 17 {ciear-to-send on the USART).

PRODUCTION:

1)

2)

3)

PRODUCTION

Incorporate on Revisions -§@ and -£1.

On the back of the Keyboard/CPU Module, locate Z60, Pin 17 (see
diagram).

Carefully remove the solder mask from the track immediately to the

right of Pin 17,

Bend Pin 17 over to contact the track and sclder.

TEST:

With an ohmmeter, check the connection to ensure grounding of Pin 17.

Koo rovacen crfa fre andAditinnal infnrmneimn
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TIMATERIALIS) /COMPONENTS(S) LUSED

XHeroDUCTION PROCEDURES

THIS CHANGE PREVENTS:

TIPACKAGING/ SHIPPING LIDTHER

CSERVICING /PROCEDURES ) . e

intermittent transmission on the Auxiliary Port.

CHANGE FROM:

260
8251
28]V
CHANGE TO:
260
8251
T3y 17
NITIATED BY: — ZAP ' pepamtmenT: ENGe . APPROVED oy TS

THIS ECO DISTRIBUTED TO:

ENGINEERING
OPERATIONS

QUALITY ASSURANCE
SHIPPING & RECEIVING
CUSTOMER SERVICE
MARKETING

FIELD SERVICE
CUSTOMER LIST
CUSTGCMER AS REQUESTED

B, ¢, L0, F, G, I.

KiT AND ORDERING INFORMATION

KIT AVAILABLE? O YES 0O NO
KIT NUMBER ... N/A _ . .

PRICING: — v ot oo e e

CONTACT THE CUSTOMER SERVICE DEPARTMENT AT THE
NUMBER AND ADDRESS ON REVERSE S!DE TOQ OBTAIN
FURTHESR INFORMATION AND/CR TO ORDER THIS XIT.




PROGRAMMING SUPERBRAIN HARDWARE

Programmable Peripheral Interface (IC8255)

Port
Port
Port
Cont
Mode

1,

A ~ Output - 68H
B - Input - 69H
C - Output - 6AH
rol Port - Output - 6BH
Control Port (PPICW)

Hex Address - 6BH
Control Word - 82H (1000S0011B)

8 Bit Breakdown

PCW @ - Port C, Lower 4 bits

1 = Input; @ = Output

PCW 1 - Port B

1 = Input; @ = Output

PCW 2 - Mode Select

1l = Mode 1; 9 = Mode @

PCW 3 - Port C, Higher 4 bits

1 = Input; @ = Output

PCW 4 - Port A

1 = Input; ¢ = Output

PCW 5 & PCW 6 - Mode Select .
PP = Mode ¥; Pl = Mode 1; 1X = Mode 2

PCW 7 - Mode Set
1 = Set; @ = No Change



PROGRAMMING SUPERBRAIN HARDWARE
Page Two

2. Port A (PPIA)

Hex Address =~ 68H
Program Word - 43H (0lO0S$SCQL1lB)

8 Bit Breakdown
PAP & PAl - Mode Selecr
P9 & @1l = Graphics; 1@ = External; 11 = Alphanumeric

PA2 - Underline
1l = Set; @ = Normal

PA3 & PA4 - Not used

PAS5 - Strike through
1 = Set; ¢§ = Normal

PA6 - Operating Line Frequency
1 = 6QHZ; @ = 5QHZ

PA7 - Reverse Video
1 = Reverse; @ = Normal



PROGRAMMING SUPERBRAIN HARDWARE
Page Three

3. Port B (PPIB)
Hex Address - 69H
8 Bit Breakdown
{B@ - Keyboard Encoder (Data Ready)

Data Ready; @ = No Character Present

PBl - Keyboard Encoder (Any Key Out)
1 = AKO; @ = No Key Hit

PB2Z - CRT Controller (CRTC)
1 = Vertical Blank; @ = Not Vertical Blank

PB3 - Not Used

PB4 - Capital Lock
1 = Normal; @ = Set
PB5> ~ Disk Status

1 = Busy; @ = Ready

PB6 - Main R. I.
1 = Normal; @ = Set

PB7 - CPU2 BUSAK
1 = Normal; @ = Acknowledge



PROGRAMMING SUPERBRATN HARDWARE
Page Four

4. Port C (PPIC)

Hex Address - 6AH
Program Word - B@E (1011$0000)

8 Bit Breakdown

PCP - Set CRT Controller
1 = Disable RAS for BRank § and Program CRTC
0] Normal RAM Addressing

PCL - Character Blanking
1 Set; @ = Normal

PC2 - Tri-State Buffer Control (Address 0-8Q00H)

il

1 = Disable RAS for Bank § and Read EPROM
@ = Disable EPROM and Enable RAM Bank @
PC3 - CPU2 Reset

1 = Reset; ¢ = Normal

PC4 - Tri-State Buffer Control (Address 8000-FFFFH)
Enable Disk Buffer and Disable RAS for RAM Bank 2
(8000 TO BFFFH)
1 = Disable Disk Buffer and Enable RAS for Rank 2
(8000 TO BFFFH)

]
il

PC5 -~ CPU2 Bus Request
1 = Normal; @ = Request

PC6 - Bell
1l =0n; @ = Off

PC7 - Keyboard Encoder (Data Ready)
1 = Normal; § = Reset



PROGRAMMING SUPERBRAIN HARDWARE
Page Five

. B. Other Ports of Interest

1.

RS-232 Ports

Main In/Out Data
Main Status

Aux. In/Out Data
Aux. Status

BAUD Rate Port

a.

Data Byte Example
EEH

58H
59H

40A
41A

60H

Least Significant Four Bits
Most Significant Four Bits

Aux. BAUD Rate
Main BAUD Rate

Four Bit Assignment versus BAUD Rate

Character Ports

tnonoen

Character Interrupt Latch - 48H
Keyboard Character

- 50H

50
300
1800
2400
9600
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SUPERBRAIN
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1. ALL RESISTORS ARE Y WATT UNLESS OTHERWISE SPECIFIED

2. LOAD RESISTORS ARE CALCULATED FOR MAXIMUM SUPERBRAIN LOAD ( THE STANDARD
INTERTUBE LOAD IS A LESSER VALUE)
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F‘\1—10 PIN CONNECTOR

A

MAIN PQRT

o

RS-232}

1 CHASSIS
X DAT

-

i

7 SIGNAL GNC

2
3 RX DATA

4 RTS
5 CTS

& DSR
24 MAIN CLX

3
15 TX CLK
17 RX CLK
20 DTR
J5
(22 PIN

)
3
J

J

=2
J
<

%. ]

817 2 &

1

R SUPPLY/ VI

N

-+

o4

7

v

om

VERT SYNC (17ms) -

€ I
RAW_VIDEO
+15_VOLTS

Vi

6 7 8 9

Sy IV TN

HORZ SYNC (64us)

HS 15

IV

BRIGHTNESS

\.)\./\./\./\./\./\./

513 7 9 411

A

4

| POV

f

I\

BRIGHTNESS

VIDEO BOARD

BRIGHTNESS

C I8

GROUND

INTERCCNNECT DIAGRA

-

+21 VOLTS

+5 VOLTS
GROUND

+12 VOLTS

-12 VOLTS

-5 YOLTS

AC (Black)
SWITCHED (Fan)

16 22 19 21 20 18 1

1
2
3
4
5
6
3

0 14

p IS GND
L GND

AUX PORT
RE-237

RX DATA

TX DATA

OTR

¢
S1

CONNECTOR)

MAIN CLK
MAIN RI

MAIN DTR
MAIN RX CLK
MAIN TX CLK
MAIN DSR
MAIN CTS
MAIN RTS
MAIN RX DATA
MATN TX DATA
YIDEO

GROUND
GROUND

HORZ SYNC
VERT SYNC
-12 VOLTS
+12 VOLTS

+5 VOLTS

-5 VOLTS

o AUX xx DATA

AUX TX DATA
AUX DTR
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External ROM

30ckKet

+
+
+
+
+
-+

The revisi = -01 and ~014 CPU/Keyboard for the Superbrzin contains
a KOM socket whicr can be used in a varievy of Wways. Many custcmers tha:l
wantl to protect their software can program the ROM Wwith specific serial
numbers to be ehecked by the application software. The pin-ouz of zhe
RCM is listed below:

pin of ROM corresponding signal conrsction on tne CPU

1 D4 of the Z-80

2 D5 of the Z-80

3 D4 of the Z-80

b ground

5 D7 of zhe 280

6 AQ of the Z-80

7 AV of the [-30

g A2 of the Z-8Q

9 A3 of tne Z-80
. 10 AL of the Z-80
: 11 chip select (I-0 port 73 hex)

i 12 + 5 volts

13 DC of Tne Z-3D0

14 D1 cf tane 72.82

15 D2 of the Z-30

16 D3 of the Z-80
the crganization of the 20M most likely i3 32 x R




25 pin RS-232
é é TYPE CONNECTOR:
VIDED [ 1 7
CRT BOARD J3 Ja
Jl
— POWER
SUpPPLY
4 B
37-Pin J5
‘D' Type —
Connectors 5& i& Y
J3 Jz
CHAINING 22 Conductor Cable
ADAPTOR V1 [@ A |

40 Conductor Cable

w 2
1 | R 1
Jl Je
PROCESSOR BOARD JB[:QQ—
K—34 Conductor
Cahle
+12V
+5Y
‘g-—GRD
LJL:__;___J
DISK DISK
DRIVE ' DRIVE
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BIESTES GIGITAL '
c o0 A F 0 R A4 T 4 0 N i
i
i
Temp. Range BR1941 Dual Baud Rate Clock
0Ctw -75C . i
0Ct -70C z
0Cwe -79C R -
0Cw -7 ¢ ' FEATURES GENERAL DESCRIPTION z
0Cw -70C : Z .
0Cw -TaC ’ « 16 SELECTABLE BAUD RATE CLOCK The BRIS4T is a cambination Baud Rate Ciock Gen- 3
GCw-T0C FREQUENCIES arator and Programmable Dwider. it 1s manufacturec in 3 ’ﬂ
¢Cw-70C N-channe! M ng siicon gate technology This ge- 2 S’
0Cw -T0C _ DUAL SELECTABLE 16 X CLOCK OUTPUTS vicce i:: caﬂagg uosfl :enlerahngaﬂes eecxl:ma3: seF:cl:c -
g g to - Z° < FOR FULL DUPLEX OPERATIONS clock rates whose frequency 1§ gelermined By gdner & ;
Sou- ne OPERATES WiTH CRYSTAL OSCILLATOROR  Singie crystai or an exterrially Generateq input ciocx Tne
Pt ;G LG EXTERNALLY GENERATED FREQUENCY BR1G41 15 a gregrammable counter cacabie of qgener- " .
CCw -700C o INPUT akng a owrsion from 2 10 12751 .
The BRIG41 15 avaiable programmed wih the most h
. RO;‘INM}:\(SKABLETFOR NON-STANDARD FRE- used lrequencies 1n gata communcaton Eacn fre- ‘i-
QUENCY SELECTIONS quency s seiaciable by strobung or hard wiring each of !
ol o INTERFACES EASILY WITH MICRO- the tw"o sets of four Rate Selzct inputs. Cther freguen- l .
? COMPUTERS cies/0iviSion rates can De Generate by resrogrammng Lain
' the internal ROM coding througn a2 MOS mask changs ‘
l s« QUTPUTS A 50% DUTY CYCLE CLOCK WITH Additionatly, further clocx divisign may be accompished i
S sa ! 0.01% ACCURACY through cascackng of devices. The trequency Guipat 1s d‘
H fed o the XTAL/EXT input on a sudsecuent device. e
J * 18 PIN CERAMIC DIP PACKAGE H
i The BR1341 can be driven Dy an externai crystal or by /
T i ; +« 3 DIFFERENT FREQUENCYMDIVISOR PAIRS TTL logic. T
o ” ' AVAILABLE L
e bl : H
¥ il i
== H ‘_ft:-:ﬁ ;
. 642 : H
uv:' = w > | T I " [~ 13
€ = H FREDUENCY e A .
‘ mem | RERT e ;
* PACKAGE ; ! T conia om .
XTAL EXT ) XTAL ExT 2 Y_c— J S } ‘ CONTRAD | FR
. + Sy I 57 _‘,_j ' ; PR .
t Ta aTa, : ! Vo
i R Bt I
a, Ta e ! S5Ii L ATON ‘ OWIDER ! :
'; s S e e |
H Ag Te i
; R o I i
! “: sTT I L R S i '
B : STR GMD o <
< assumed by Wellern ETH = ' . i ?
NG Canss 1S Tamaa . -1y HC T ' ‘ Fooor .
sareds e nght 18 crange £ el 1 L 1
: D Caitane || oo -
! o DL e i
| i 4 1 ] i
'f SINTERNALLY BONDED DU NLT TONNELT ’
i I ANYTHING TO THIS PIN H
L i :
‘ PIN CONNECTIONS BR1541 BLOCX DIAGRAM '
TWX 910-595-1139 i
A ———y : i
: ; g
: é
i s O %
N AN '}C«-“-ﬁt?\ i
‘ - = Lk 7T T Y T Y TE T v L o eacie 2 ey e TN W ey e .
it TR RIS I L I LT R T r BEI  NORT AT IRV asi Lu;.u‘\;;ﬁ:«-;«irl e sl e fded i i
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|
PIN DESCRIPTION 1
PINNUMSER | symBoL | NAME | FUNCTION 1 .
1 XTAL/EXT 1 | Crystai or iThis iaput receives onc pin of the crysial pachage or -
i | Extermai tnput 1 jor one polarity of the exiernai input. -
1
! Vee | Power Supply +5 volt Suppty )
3 ) ' Recewer Quiput | This output runs at a frequency selected by the : _
| Frequency wRECEIve( Address inpuis :
4-7 Ra. Rg. Rc. Rp | Hecewer Address ;The togic level on these mnputs as shown in Table 1, | t B
iselects the recewver output frequency. fg !
-] STR Strobe-Fecaiver gA high-leve! input strobe loaas the receiver agdress
| Aadress {Aa. NE. Ac, AQ) into the receiver adoress regisier | .
] ; This input may be strobed or hard wireg to +5V, : ELECTRIC
9 i Voo F Power Supply {12 volt Supply Ta I
0 NC " No Connection internatly benden.Do not connect anything to this pin
|
1t GND Ground Ground
12 i STT StrobeTransm:nEr:Ahugh level Input strobe 10ags the transmitter address i
: Agdress :{Ta. Tg. Te. Tp: into the transmitter agaress reg:ster - sas
; ; ,Thns input May oe stroped or nard wired to -5V,
! 0T Cram:
1316 Tp.- Tg. 18, T4 | Transmutter The iog:c levet on these inputs. as shown in Tadie 1, !
Adgress sefects the transmuter outpu! frequency. f ! INPUT V.
: iSvel
17 T Transmitter Out- | Thus output runs at a frequency seiected by the i h?‘;_‘[w
put Frequency Transmitter Aadress inputs i g o .:‘
18 XTAL/EXT 2 Crystal or i This input recesves the other oin of the crystal pack- : f:’:d i
Exterral input 2 |age ar the owher poiarity of the external input. Higne s
NPT ZU
Low-tavei, .
: ,r INPUT CaAF
i ! ! All inpuns
P POWER 5L
P ee
P oo
‘ !
) — ——:-—__% __\‘ ' : :uur:;‘n‘:!unon EATERNAL P.N':l;"‘ OPERAATION : AC CHARS
i , . B CLOCK Fr
—_— ———— ! r
i ' e e
e - - - - ! T I ; PULSE wil
| i o e ) A = a3 Clock
-, . ; | Receivrar &
i Y S | ; : ! Transmde
s “ ; N —— —_— o
EE S : INPUT SE
. ! i ! Address
. 2 3 +
o L } :
- 3 b i OUTPUT »
' A ‘ : Agdiruss
i E .
NCTE Y irol
' pui-3
L CONTROL TIMING CRYSTAL/CLOCK OPTIONS
‘ ;
. 43 i
s
o A 116 %c-«-»&_u 2
- . ;. . ’ e ————— wr ‘v"'"h;q ot
- - T T Ty ¥ X o e, W, T e T T T Y T RN SR IR S s -
{ |
\\
- - S 4 . . 2oy S e i o s 3 CTSEALTIR TR T S -’ v el
e e " o b ke 2
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ABSOLUTE MAXiMUM RATINGS pe—-‘. gy,
UNCTION T Positive Voitage on any Pin, with respect to ground +20.0V z E
. 1
@ pin of ’“eﬂwstalpackage?} Negative Voltage on any Pin, with respect to ground -0.3v i
external input. Storage Temperature plaste “M° package) - 65°C o - 125C F E
’ (caramic 'L pacxage) - K5 Cin - 150 C [
¢
} Lead Temperature (Soldering. 10 sec ) $3C o

E] frequenCy selected by the
uts.

$€ iNpUts as shown in Table 1,
<oyl trequency, fp i
be loads the receiver address
‘he receiver address regrster
>ted or hard wired 19 -5v

2ioads thetransmitter addrags

g iransmitter agdress regisier. |

‘Ded or hard wireg to -5y !
|

+inDULS. a5 shown in Table 1. i
utpul frequency. Iy

frequency selected by the
DQuls.

1
I
i
neonnect anything to this pin }

f
sther pin of the crystal pack- |
'y of the external input, ’

P2

EXTENNAL INPUT DOFRATION
BRI

-OCK OPTIONS

*Stresses above those listed may cayse permanent damage to the device. This is astress
rating only and Fuactional Operation of the gevice at these or at any other concition
abuve those indicaled in the operational sections of this spedification are net imphed.

ELECTRICAL CHARACTERISTICS
(TA =0°Cto 70°C. Vo = -5V 25%, Vpp = +12V = 5%. unless otherwise noted)

]
PARAMETER MIN TYP |MAX | UNIT COMMENTS !
DC CHARACTERISTICS
INPUT VOLTAGE LEVELS
Low-level V|| 0.8 v excluding XTAL inputs
High-level, V| Yoo-1.5 Voo v
OUTPUT VOLTAGE LEVELS
Low-level, Vo 0.4 v loL = 3.2mA
High-leve!, Vg Veg-18 4.0 v IoH = 100 A
INPUT CURRENT
Low-level, 1y 0.3 ma V!N = GND, excluding XTAL inputs
INPUT CAPACITANCE
Al inputs, iy 5 “1¢ pf VN = GND excluding XTAL inputs
POWER SUPPLY CURRENT
tee 20 mA
‘op 20 mA
AC CHARACTERISTICS Ta=+28°C
. CLOCK FREQUENCY 5.0688 MHz | XTAL/EXT  inputs
PULSE WIDTH (Tpy)
Clock 50% Outy Cycle £ 10%
Recaiver strobe 150 DC ns | Soe Note §
Transmitter strobe 150 DC ns Sos Note 1
INPUT SET-UP TIME (TgET. 50 ng Sea Note 1
Address uey
50 ns
OUTPUT HOLD TIME(Ty )
Agaress

NOTE ¢ Input set-up hime can be decreased 10 >0 ns by increasing the mimimum strobe widin by 5dnstoa

totai of 200 ns

Al nputs exceptl XTAL EXT have internat pull-up res:torg

17
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OPERATION
Standard Frequenties

Choose & Transmitier and recever frequency irom he tatile
beiaw Pragram the cortecponding adarace inta TATD ana
RA-RD respectively using strobe pulises or by hard winng the

sirobe and address nputs

Non-Stancdard Frequencies

To accompish non-standard ‘requencies go one of the
1allowing:

1

. Choose a crystal that when dwiced by tne BR1341 gen-
arates the gesred lrequency

. Cascade devices by using the frequency Sulpals as an in-

put ta the XTAL EXT inputs of ihe subsaquent BR1941

feprogramming

FREQUENCY OPTIONS

TABLE 1 CRYSTAL FREQUENCY = 5.0688 MHZ

. Consuit the tactory lor passibie changes wia ROM mask

Transma Recore Troorateal Acual Duty
L Agaress | Baug Fraguercy Frequency Pyecan Crom
=] [ 8 A Raio 18X Cloex 36X Clgen Error by Do
2 ] L] 8 E) 0.8 Xz O.8Kkz - 5050 (=553
o 9 9 1 7% 12 12 - 5O'EG 4224
@ Q 1 1] e 1.78 178 - S0rsa 2880
] -] 1 1 AE o] 2182 21573 0.0 S50 2255
] t [} 1] 150 24 24 —_— S50 212
0 T -3 1 X0 43 4 — 5050 1056
0 1 1 ] 600 96 98 — S50 528
a 1 t 1 1200 192 192 — S50 264
1 Q ] Q 80 ELR ) 288 —_ s 78
1 9 Q 1 2000 RO Iz 08T 0.253 S0'50 58
t ] 1 o 2400 a4 g4 — S0rsy 2
1 -] 1 1 300 876 576 - Svse B3
1 1 9 -] 4800 s 7€ 83 - 050 86
1 1 ¢ 1 T200 %2 nsz - S5 -4
[ ' . [ S00s [E5Y) 1536 - aws7 n
1 1 1 1 19.200 wr? ERLY 3325 50rS0 e
BR1941-00
TABLE 2 CAYSTAL FREQUENCY = 4 8152 MHZ
Transrme Recere Theorwtc ! Actual Outy
Adaress Bra Frequency Fraquancy Percant Cycle
] [ 8 A Rans 16X Clock 16X Ciock Ermor - Devrscr
L] ] Q 2 Eel VB RHZ Qa Kz —_ 5050 B1ed
[} [} '] 1 % 12 12 5050 4098
a & il L] bl 116 1.73%a Q.01 * 2
Q o 1 1 134 5 FAL*] FAL*] - S0rsn 284
[} 1 ] [} 150 24 24 - 05 2048
] 1 ] 1 xx “8 48 - SO/ ST w02
L 1 1 ] GO0 X} 8 - o) 512
e 1 1 1 1200 192 192 - B0/ 255
t o [+] 43 1800 38 IW7478 Q.19 . 171
t L) [} 1 2000 k2] 319168 026 S50 154
1 9 1 [+ 2400 34 L] - Sr%a 12a
1 a 1 t g0 578 57 2244 438 * [}
1 1 1] ] 4800 b1 ) k1 —_ S'SC &4
1 1 0 1 7200 152 134 306 £.77 - a
1 1 1 ¢ $600 1536 1838 - SNEQ »
t 1 1 1 19200 Jor2 3072 - S50 18
“Whan Ifw tety Cyche 15 ot exactly 50% £ & 5% ¢ 0%,
BR1841.05

e "
gy
2 =
3 2
[ o
& il
0 .
@ .
1 2
1 2
1 [
Al z
' .
1 .
1 1
1 .

{

QPERATION WITH 2

The BR1M Saus =
acrysiali or Tio ve
form that apoears a
2) coes not to
ant Vg - 20W
waverorm

Since the 0.C teve
Hve paent 1o tvoiza L,
signed 1c foos fos z-
XTAL EXT w2z
magrituge Tres 3
dihorat comooranis

OPERATION WITH T

With tiock ¢
oveshoot ang 4
The BR194Y may a:
Overshoot or Lnsesn:
teclively “couDe-it o
twice expeciec Dauc

Frgure 2 shows 5 ~ow

probiem

e

The gesign meoes

{otiowang.,
o MinaTuze he P T
T3ca can ang s

s e i
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TABLE 3 CRYSTAL FREQUENCY . 50688 MHZ
Transmie Aaceus Thaorencal Actua Dury
Aagress Baua Fraquence Eraauancy Parcent Craie
o] = B A Rite 32x Crocn 22X Cincn Eeot e
a Q q ] 504 18 KHZ 16 Khz - 90 50
Q L] ] t s 24 24 —_ 50 50
@ e 1 ) 19 N s - 5C 5
0 Q 1 1 134 8 4 304 4303 026 50 50
9 1 o a 153 48 48 - 50 50
3 1 [ 1 200 64 64 - 5050
] 1 1 q 330G a6 96 - 50 8¢
] 1 1 1 &00 192 192 - 5 55
l [ 1 a 1200 384 e — 56 56
- A 0 [} 1 1800 578 76 — Y
+ Q i -] 7400 58 %4 - 5050
' & U 1 3600 ns7 ns2 - L)
1 1 Q ¢ 4800 536 te3 & - -
1 1 2] 1 7200 2304 2304 - SC 50
t -1 1 [} 4600 T2 298 € 2941 °
1 1 H : 18.20C 8154 5326 ERFS) ko= L]
“When he Cuty Cycya 15 rot azacty 507 18 5%+ 10%
BR1941-C6

Oty
Cvoe
. Onasor OPERATION WITH A CRYSTAL
z: :116 The BR1941 Baud Rate Generalor may be dnven Dy aiher
sa's0 zi; 2 erystal or TTL level clock. When using a crystal. ine wave-
5350 2384 form that appears &t pns 1 (XTALEXT 11and 18 XTAL EXT
s = Filv] 2) does not conform 1o the nomal TTL iimis ot vy ® G 8V
¥ 1056 and Viw > 2.0V. Figure 1 dlusirates 3 typical erystal
sy ::: wavetorm
50
565 :;: Since the D C. level of the wavelorm causes the ieast pos:
sarso 132 uve pawnt 1o typically De greater than 0.8V, the BR1S4Y s 2e-
g: :; signed 1o loox lor an ecae. as opposed to a TTL avei Tre
S0:50 “ XTAL EXT fogic Inggers or a nsing edge of typicaily o
85z 1 magnituae. This atiows the use 6! a crystal wiihowt any ag-
_-u dihonal components
- OPERATION WITH TTL LEVEL CLOCK
With clock frequencies w ine area of 5 Mz, sgrihicant
overshoo! ano uncershoc! can appear at pins 1 ang of 18
—_— The BR1941 may. ai wmes, tngger o6 a nsing egge of an
Cuty overshoat or uUndersnoot wavetorm, causing the 0evice 10 et
Croe feutively “doubie-trigger  Thiz phenomenon may ragult e 2
—-—"—-—-—ﬁ"";__ twice expected baud rate. Of as an apparent device taiure
S50 STa4 Figure 2 shows a typicat waveferm that exhibits the "nngng
bk 56 probiem.
4050 b
AT ::; The desgn methods reguirad to mimmure Lnging include the
W55 1024 foltowing.
ﬁ; :;: . 1. Msurmize the P C. trace Jengtn. At 5 MHz_ eacn inch of
* 17 ; trace can add significanily to overshoot ana ungershoot.
550 o
050 128
a5
50 '~
i “?
50 2
o W

APPLICATIONS INFORMATION

2. Maich imgedances at botn ends of tne [race For ex-
ampte A senes resisior ear 'he BR1341 may be helptul

1 A umitorm impedance 1§ imporiant. This can be accom-
piished through the use o'
a. paraligl ground hnes
D, evenly Spaced G-ound Hnes Crossng the trace on
the opposite side o PC board
© annnar nane of Qrouna. 8.5 . a5 T 4 four laverea
PC noars

Ir Ine event that nagmy ex:sis an an already Lrished DOArS.
Severa! iEchngues can e used 10 reduce Trece arg

1 AGSC 4 senes resisior ¢ "Malch IMpegance 25 snown ¢
Figure 3

2 A3C puleud Du-OCWD resisior I MATn impecance. as
showr in Figure &

3 Agg ahigh speec Giooe o Clamp undersnoot as Shown
n Figure 5.

The metnoc (nat :s easest i imptement ¢ Many §ysiems i
meihos * the 5eries resision Tre seres resstor wilh cause
e D O tevei to 3mift up Dul Thal 8SAE Ao CIUSS A ardnEm
ance the BR1941 18 1riggered Dy an eage. as opposed toa
TTL levei

The BR1941 Sauo Rale Generator can save both boart
space and $ost N3 Scpmmume ANoNS SVSIEM E\‘J ROOSING
echer a orystal or 2 TTL ievet clock, the user can mimmize
the loqic required 1o provide Daud rate Clocs in a gven
oesign
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CRYSTAL SPECIFICATIONS Bulova Frequency Controi Products
User musl specity terminaton (pn. wire. other) 61-20 Woodsige Avenue
Frequency-—50888 MHz. or 4 3152 MHz Woodside. New York 11377
Temperature range 0 C 1o 70°C 212} 335-6000
Hanes resistance 501! CAL Crystal
Seties resonant 1742 N Gilbert Street
Overail Wierance = 01% . Anateim, Calfornia 82801
{Avastlable m HC-18 smail can)
CRYSTAL MANUFACTURERS (Partial List) {714) 991-1380
Northerr. Enginee’ing Lanoratories CTS Knights tne
357 Belont Sireet 101 East Churen Streat
Burlington. Wisconsin 53193 Sandwich, lilings 50548
{414) 783-3391 {815) 786-8411
i
VOLTS
104
I T T I o
T 27 L aT Twne
Figure 1 TYPICAL CRYSTAL WAVEFORM
-850
-4
voLts 3¢
-20 ]
LR R+
9 k. —
10 Time
t

Figure 2

TYPICAL "RINGING™ WAVFFORM
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' BR1341 :

] Figure 3 SERIES RESISTOR TO MATCH IMPEDANCE

—— e e sy

-5V

| o o
| o

S DA A B

i b ! 8 Typical Values )
! A2 R =RI-27K ¥
~r i R2 = Rd « 23K AP
| 8R1941 oot
. | L
‘ Tme : P4
; ! .
i
; Figure 4 PULL-UP/PULL-DOWN RESISTORS TO MATCH IMPEDANCE
:
i
' [ 1 18

: RA1941 !
* i Do
T : ’ P
‘ :
H B
'

=
: Figure 5 HIGH-SPEED DIODE TO CLAMP UNDERSHOOT e i
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L Iﬂ( 7 H FEATURES

- : ' ASYNCHRON
FULL DUP
SELECTABL
LINE BRE&X T
1.1, or 28TCF
FALSE 572RT
OVERRUN ANT
DG TO 36w 5ITS L
DG TO 802K =

14
L BR1941L CERAMIC PACKAGE BR1941M PLASTIC PACKAGE

PP N,

ATOUIRES N2 A5
28 PIN PLASTIC TF

L 3
-
-

s e s ® a0 P s s eds

-5 VOLT ONLY

SYSTEM COMMT:

« DOUBLE BUFFER"

o B BIT BLDIFECTIC
CONTADL WCRIE

- : . e ALL INPUISD AND

: : a CHIP SELECT,

» ON-LINE DIAT?

o THREE STATE O&7¢

B

01"
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. eE
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e
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: > j
N e
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. K g 1 .

4 eybeard Encoder Read Cnly Memonr :

° )

; FEATURES ' PIN CONFIGURATION :

i # Data outpu! directly companble with TTL ;.

5 s N Key roliover or lockout operation Function
# Quad mode Ontion | 4 002 Ae
» Lockout/rollover setection externally selected as option Optonf ., o2 183 x.

- w On ¢hip-master/slave oscillator Ootion P T3 8L X -
1 All 10 output bits availatle Ommﬂ‘ Chan 0] 4 arE X )
= Fully buffered data outputs Option a3 L X ;
s Qutput enable provided as ogtion DataOutput B89 ] 6 s % ‘
= Data compliment control provided as option Oata Ou'put BB 3 7 WD X i
® Pulse or leve! data raady output signal provided as an option Cata Suay:B7 3 8 B A i
® Any key down outout provided as an oplion Data OvtputBS - 4 9 g X

‘- - ' op Data Ouiput BS oo 31[C Delay Noce Inout
» Contact bounce circuit providea to eliminate contact bounce Data Output B4 =1 b v
. . - . b ‘! - cc
= Static charge protection on all snput/ cutputs DataOutour B3 12 295 smift input
» Pin for Pin replacement for Gl AY-5-3500 Data Outpu: B2 13 287 Contro! input
Data Qutput 81 T 270 Voo
GENERAL DESCRIPTION Yoo B B e
The SMC Microsystems KR3800-XX is a Keyboard Encoder Osta Reagy qre BN i
containing a 3600 blt reac only memaery ang aif tne 1ogic Yo a7 2 T "l
necessary lo encode smgle pole single throw keyoboarg Y e 2307 Y. :;
closures into a 10 bit code. Y2 s 20 ¥s i
s The KR3800-XX is tabricated with 2 icw voltage p channe! s 20 20 v i
| tachnology and contains the equivaient of 5000 tranststors an a ! -
monolithic chip in a 40 1ead dip ceramic package. PACKAGE 40-Pin DI P
‘ wor Ty rsrneune v, BLOCK DIAGRAM
17) i 14l 2t gz 20 7z H i i I
[ttt r bt — e — — — 9 P }
[ i Pl CXTERMAY, CLOCK i .
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DESCRIPTION OF OPERATION

The KR3IS00 contains a 3600 o1 ROM. 9-stage and 10-stage ring counters. a 10 mit comparator. trming
cirguitry. a 90 brt memaory to sicre tne 'ocat:on of encaded keys far n key rollover operation, an externally contrclladle
delay network for eliminating the eftect of contact tounce. an aulout ¢ata sutfer, and TTL/DTL/MOS compatible
gutputdrivers.

The ROM portion of the ¢hip 15 a 360 by 10 hit memory arranged :nto four 90-wora by 10-bit grouns. The
appropriate levels on the Sh:ft ang Centrol Inpuss seiects one of the four 30-wara grouos: the 80-ndividual ward
locations are acaressed 2y the tvwo ring counters, Thus, the ROM acaress :s formea by combining the Shitt ang Control i
Inputs with the two ring counters ;

The external outputs of the 9-stage ning counter and the external :nouts to the 10-mit comparator are wired 1o f
the keyboard to torm an X-¥ matrix with the 90-keyboard switcrnes as the crosspoints. In the stancoy CORCIors, when
no key 1s depressad. the two ring counters are clocked and seguentally agdress thne ROM. theredy scanmneg the key
switches lor key ¢losures.

When a key s depressed. a single 5ath 1s compieted between one sutput of the 9-stage ning counter (X0 thry
Xx8) and ane input of the 10-&1t comparator (Ya-¥-) After a numter of clock cycles a conditian will pccur wherea
level on the selected path to the comparator matches a level onthe corresponding cemparator inpyt from the
10-stage ring countar

N KEY ROLLOVER -Whcna maleh occurs. and the key has not been encoded. the awitch bounce deley netwark
isenabled. !ttne keyis stiligeprassed atthe end of the seiectec delay nme, the code ter the depressed xey s transfarreg
to the output data tufler tne cata ready signal appears, a one 15 storegin the encoded k8y memory and the scan
sequence is resumed !f a match occurs at another key tocat:ion, the seguence is redeated thus encocing the next key.
If the match occurs for an already encoded Key. the match ts notreccgnized. The code of the 1ast key encaded
remains i the cutput daia Hutter,

N KEY LOCKOUT — When a match occurs, the delay network s enabled, it the key (s still depressed at the end of H
the sefected delay time. the code for ine depressed key is transfereeg '0 tha sutput cata dutter, the cata reacy $1QNai
appears and the remaining keys are [ocked out by halting the scan sequence. The SCan sequence 1 resuMmec upen
koy release. The outout data bulter stores the code of the last key encoderd

SPECIAL PATTERNS — 3inga the selected coding of each key and all the options are defined during the
manufacture of the chip. the ¢coding and ootions can oe changed 1o it any particutar asohication of the keypoard. Uy
to 360 codes of up to 10 bits can be programmed into tne KR3800 ROM covering most popular coges such as ASCH,
EBCDIC, Selectric, etc., as well s many specialized codes.

CUSTOM CODING INFORMATION
The custam coding information for SMC's
3800 Bt Keyboarg Encoder ROM shouid
be transmitted to SMC. The Truth Table
should ba compieted on tne format supplied.

LEGEND
= Complemen! Controi
AKO = Any Key Down Output
B10 = B10 (Data} Output
LO/RO = Lockout/Reltover
CE = Chip Enable
Internal Clock — Scit Cantainsd Oscillator
External Clock = External Frequency Sourgce - -

O
0
H

Pin3

OPTION SELECTION/PIN ASSIGNMENT

FIGURE 1
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MAXIMUM GUARANTEED RATINGS® ;
Cperating Temperature FANGE . . ... .ottt it it i i e e eeCto +70°C :
Storage Temperature RanGe. . . ..o ittt et e —~55°C to +150°C [
; Lead Temperature (soidering, 1088C.H. ... ........... e R , +325°C i
ol Positive Veltageon any Pin. Ve ... ... ... e +03V g
Qe Negative Voltage on any Pin. Ven .. . o i i —~25V
“Stresses above those fisted may cause permanent damage 1o the devica. This is a stress rating only ;
: and functional operation of the device at these or any other Candition above those indicated in the e
bt ] { operational sections of this specification is not implied. ;
1Centrot !
! ELECTRICAL CHARACTERISTICS
110 i {(T.=0"C1o 70°C, Vee = + 5V =5%, Vgg ==—12V =1.0V, V4 = GNEC, unless otherwise noted)
5. when : .
ne key ¢ .
Charagteristics Min Typ~* Max Unita Conditions
hru :
aa : Clock Frequency 10 50 100 KHz See Biock diagram footnote”
for typicai R-C vaiues
i External Clock Width 7 - - p
network : Data & Clock Input
wsferred " {Shift, Control, i
an Compliment Cantral, .
k Lockout/Rollover, f
ext key. Chip Enable H
K & External Gioak} K
Logic "Q" Level Vse - +08 s 3 i
Legie "1 Level Yeem1.8 - Vee+0. £
e end of Shilt & Control Input {
signai Current 75 150 220 wA = 5V ]
upen X Output (Xo-Xe) !
Lagic *1*" Qutput Current 40 250 500 A Vo= Ve {See Note 2) H
€00 3300 4000 uh Vour=Ver=1.3V L
ad. Up 900 2000 8500 A Vo = Veo—2.0V i
WBCl 1500 2000 14,000 HA Vour = Vee—5Y ,'
' 3000 10,600 23,000 aA Voor = Ve 10V '
Loglc 0" Qurput Gurrent -] 30 80 2A Ve = Yee -
] 25 59 ah Vour =Vee—1.3V ;
5 20 45 A Vo =Vec—2.0V !
2 10 30 uh Voyr = Vee—5V
- <X 5 pA VYon =Ve—10V
¥ tnput (Y4-Ys)
Trip Leve! Vo5 Vo3 Vee—2 v ¥ Input Going Positive (Sea Note 2)
Hysteresis [+8-] 08 1.4 v (See Note 1}
Selected Y Input Current 18 100 170 uh Viem=Vee
14 80 150 nA Vie=Vee—1.3V i
13 50 130 wA a .
5 49 10 WA ;
i Unselected Y inpul Current 9 40 80 A :
) T 30 70 wh . . p
R & 25 .60 A w22 Veaem 2 OV i
: 3 15 40 uhA = VeV ri.
P - - HE 20 A = Ve 10V IS
Input Capacitsnce - 3 1 pF at GV (Alt Inputs) :
i
i Switch Characteristics .
: Minimum Switch Closure e - - - See Timing Diagram :
! Contact Closure i
| Resistance - — 300 a Zec :
I 1x107 - - o Lz
Strobe Delay
t Trip Leve! {Pin 31} Ve—4 Vee—3 Vee~2 v
H Hysteresis 0.5 0.8 1.4 v {Ses Note 1) : S -
! Quiescent Voliaye (Pin 31) -3 -5 -9 v wWith Internal Swilched Resistar Pty —ndine S
: Data Output (B1-810}, £
¢ Any Key Down Output.
i Data Ready
] Logic *'G™ — - 0.4 v B> =1.6mA
H Logic 1™ Vee—1 - - v e =1.0m A
! Vea-2 - - v tow=2.2m A
i Power -
| [ - 12 22 mA Vo= +3V ¥
! lee - 12 22 mA Voo =12V ':_
; **Typical values are at +25°C and nominal vottages. ,
B T
; NOTE b
1. Hysteresis is detined as the amount of return required to uniatch an input, i
2. Precharge of X cutputs and VY inputs cccurs during each scanned clock cycle, ;
—_— i
i
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SWITCH SWITCH
CLOSURE RELEASE
TIMING DIAGRAM [ MINIMUM SWITCH CLOSURE ————1
-—1 [l’o CLOCK CYCLES
L SWITCH $TROBE
BOUNCE | j OELAY F
CLOSURE d - CLOCK ]. 5
i ; CYCLES | } H
i i | ! i
A S . LEVEL ’
DATA_READY ; " ” ;
STRORE r S 'puLSE
] [ | ' n HEY
i P ! ROLLOVER ’
1 i I { v ] v
ouTeuT : X : :
' * EI T R | v
! IR B h
| | o i RESETS AT FIRST Xo Yo .
AN e [ T PrETE—— [msn FIRST X1 Y1 :
QUTRUT = — —— e - | e f )
| i RESUME SCAN FOR —a— i :
| | n KEY ROLLOVER i r—RESUME SCAN FOR .
n KEY LOCKOUT H
MINIMUM SWITCH CLOSURE + SWITCH BOUNCE + (90!*}-) + STROBE DELAY + STROBE wiDTH :
{
|
MAXIMUM DETERMINED BY |
EXPECTED EXTERNAL C
OETERMINEG MIRKIEUMN FIWE
BY FREQUENCY REQUIRED BY
QF CPERATION EXTERNAL
{EXTERNAL RG) CIRCUITRY
“YWUINPUT STAGE FROM KEYBOARD TXTOUTPUT STAGE TOKEYBQARD '
Vee Vou
f—se ;
KE\:BO.ARG > T > mTE??N
INFUT GATIN(‘;L TO KEYBOARD :
T v v COUNTER T
STATIC LT3 20 INPUT
N,
PRQTSE“Y’EI?:: v, COUNTER PROTECTION
cc INPUT DEVICE
Yee
OUTPUT DRIVER
OUTPUT
~ NOTE: Output driver capabie of driving one INPUT . T STATIC
TTL load with Ao external resistor. E:s’lk'gngON i
Capable of driving two TTL loads wsing DEVICE H
an external 6.83K$2 resistor to Vg ":c Yee Yoo "
- !
i
STROBE DELAY vs_ Gy OSCILLATOR FREQUENCY vs. C, }
0 ;
o3 R * 100K0 i
l/ . 1. = 25°C I :
NOMINAL 5T
a // \ YOLTAGE
/ 160
o o :
z / 140 \ ;
% oo . {
L/ 7l |\ |
g o003 < o
< =
% / =380 C S \ [
e MOMINAL VOUTAGE 80 :
0a2 DELAY = J00nSEC Cof | S \
%0
001 \
a0
]
0
0 n s ] 19 12 2 \
DELAY (m$%) [
]
o 70 ) " ] 100
Y P v 214 FREQUENCY (kK1)
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KR3600-STD

Normat Shin Conteol Shitt Cantroi
3-123458T8510 B-12345670810 B-12345678910 B-12385878910
1 1000111001 < 0G11111001 100011131 SUB 4101153001
Q10010 Q 10001007 C¢ 100011111 OLE 0DOC1C200t
2 1000010101 A 100000016 1000031111 @ 000ODAZI¢
I 01011101 2 o10t1ea FIL1It 1 P Q0od0100101
HT 1001000001 HT 1001000001 1001006301 1 1001000101
H Q001000101 H 0001000101 0001000101 M 0001002
+ 1161011001 + 1101011001 1181011631 - 11101101
SO 0111003001 S A1 11004 art118a00a00 S0 A111000911
B SO00YI0ION @ 0300000101 000000000 NUL 0000000001
1 1000115001 t 1000011001 1000000081 S0H 1000000001
2 010011160y @ 0000000101 2 01060111011 ET8 1110100041
w 1110110901 W 1110100101 IARARRER S A QO1TTO010Y
s 1100110101 S 1100100101 1100115118 A 1000000101
x OO0t X 0001100101 Q11319 G 1006125108
AS 0117160001 RS 0111100005 0111100001 FS Q011100041
% 1010011001 % 1010011003 110011001 % 101001107
m giom } 10110019t 1011000201 CR 1311000001
5t 1111000001 81 1111000001t 1111000001 S1 111100001
n g1t101010 A 01111301 Q1100000 SO 0111000001
2 G1001 100 * Q100011001 0100000001 STX 010000GC0
3 1108111001 ¥ 110001100" 1900141011 NAK 101010000°
® 1Q100:61G1 £ 10100GR10Y 1010071111 0C3 110010002
@ 0010018121 O 001000010 MWotin B 0100C0C 10
€ 1100010101 € 1100000101 1000t TH1Y A 0100129301
-~ 1111100103 — 111100100 111100100 A D1TT133100
$ 0010011001 $ 0010011801 0010011001 $ GC1001 191
L 0011000101 L D0110CC10Y SL11000 101 L 00110001
S 1111160001 US 1111180001 THTI0A00 S 11110301
6 91o1tigon 4 0110011001 9110000521 ACK 0130000001
k 13010103¢1 [ 1391100101 IR RARARIPMS DEL t1ttty0t
4 001011100 3 0010011001 9G1011101Y DC4 20101500
¢ Q100116101 R 2100100701 Qr00tIt11 ENG 1810000001
f 0110010101 F 0110000121 £ 0110011113 G 110000810
0000011000 SP 0000011000 0000011000 SP 000011000
BOO 110100 1 0001011C20 0CJ* 100320 85 00010000
101 1000001 CR 1011000001 1011000301 M O1019000108

[ 1101113101 SRR AR AR 1131111913 K 110100010
vT 1101000000 VT 1101000000 1101003000 VT 1010020018
FARRAL AR AL+ oR] 11100V 1110000001 BEL 1115000001
" Q100011001 ¥ 0100011001 DI0001 1021 T 013001 151t
5 W10 11001 % 1010011001 5 10109t STX 0100003001
L AL ART-RER T O0T0NQ0I1GH ToI01TII EOT 0g10202C01
g 11100101G1 g 1110000101 G 1110011111 D 0010000101
v 0110110101 v 011010011 v 0310171111 5 1100100181
ETX 1100060001 ETX 1100000001 ETX 11000006001 ETX 1106002001
] 101111110 | 1011111301 }isiniin N 0114104010
T 117001 7 1111111001 LRREE R R 2 ToiA ! | 11gma0t
— 1011071001 — 1011111001 — 1011011001 - tot1011gN
) WATI100 }I00IgiioM 3 1001011001 ) 100107101
SP 0000011001 SP 0O00G 11001 SP 0000011001 SP 00000 1511
6 011011100 A R R AR R} ] 6 0110111501 SOH 1002000001
y 1001110181 ¥ 1001100151 ¥ 10071111 0OC1 1000150000
” 0021013101 H 00010001C7 nQDGIoTITY £ 101000010
b 0100010101 B 01000CC101t o Q10001111 T 00103500
010110 * Bic10118am aIt11101 S¥M 0119400001

> 01111001 > Q111111001 > 050 Z g1t
ERALERRRL: B - 110101100t L 110181101 ¥ 10011001307
NUL 200000000 t NUL DODOGO00DT NUL 0030000001 NUL 9000000021
* 8101611061 * 0101611001 T GI0131I0g) AL AREAR]
£ 1000011001 ' 10000711201 ' 1000011001 | 100001103t
EARERIRRT ] & 01100% 100 Tornmgngm ETX 1100000001
b 10101013y U 1030100191 u 167231 ITY BEL 110000001
t Q13101018 J 01010001 01 j o101y F 0110000101
a M0 N 011100076 n01H101t 11} U 101040010
= 1011111000 = 1011111050 ERDEARRRTID] ~ 0118311139
< 0011111001 < 0011110 < 00rTITIgrt Wo1110100101
o 0000118101 P 0000'0CIC! e 000GITI! 1 QpieceroT
£ 0000111000 1100101 1001 0 OOOGI11097 DC2 010010000
a 0110911001 & DHIGGLILOT & G1T00T100t & 0110011011
# 1300011001 * 1100011301 T 1100011001 & 1100011011
8 00QTTLION * Q0100 3 J0CTITICTY ESC 1101100001
i+ 1001070101 1 10010000t 100101111 ACK 91126G0OC
X 110210101 X 110100151 [ REIiaRRER G 111000010t
m 1811010101 M 1011500101 m 101T0tTTY v 0410100101
71111011001 2 1111110 S 1101001 T 1T1001 1001
S T100T 1001 - 9100011661 1110011001 * 00001109
LF 9101000000 LF 2101000000 LF Q101000050 GS 1011100000
= 1011151001 +~ 1101811501 = 1911411000 -~ 1101011081
FF 0Q110C1001 < 0111001 FF 0011000001 FF 0011000011
{ 90010711061 { 030101100 i 000131 TeM [ 0DOGICT
§ 1001111001 { Q0OIQT1C0Y 9 1061117011 EM 1001 10000
o 1113010101 O 111100001 ER AR ARSI 11011100101
i Q011010101 L 0a11608tM 10012011111 X 0001100151

. 0011071001 . 0031011001 . 0011811001 . BOsICIgy
0111011001 C141011001 o110t 0111011011

. I01I1100 T S 0101111501 . 1191111001 2101111001

] 101110010 { 1161100101 ] WH1100101 1 1161100108
- 031511001 — 11110013 - HIT1011001 — 111110010
0 0R0QT110Q 9 Qoou1v1001 Q DO001110CT 0 QUDgIYToM
3 10111100 } 1001011001 T 1001000001 HT 10010000C1

Intgrnal oacilator tpns 1,2 )
Any wey down [ pin 4) positive Gulpul

Puise gata reacty s:gnal

Y
1
i

-

-

Intarng resistor 1o VDD an shift and contro! ping.
KR3EAC-STD cuipwis pravmdes A3S 11 bily 1-8 on B1-84, and ou 7 on 58
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KR 36C0-ST
i -
1
i
Nomai Shit Controf Shift’Cantrol H
= XY B-123456728 B-123456789 B-12)456789 B-12M567ES i
3 o <] \ 00006110 ~ Q1110 NUL 0GOCO0Na1 R3S 011710001 '
E a1 = 101111030 - 110100t G5 101110001 VT 110102010 .
. a2 DC3 110010040 OC3 110010010 DCY 10010010 DC3 10010010 i
ke 03 — 101181007 — 111130101 CA 101100070 US 111110010 !
=¥ 04 BS J00Q0C1G BS 0da10000 BS 200100010 83 000100040
B L] 0 000011001 0 000011451 0 0GDOY10A1 0 000011901
o8 - 211101001 e Jriinano e OTTI0100 - Q11101501 t
3 07 0GO000000 000000000 QGO000000 Q0GUO0000 i
k 08 000000000 000000300 000000000 000000000 H
A 09 00000000C 009006000 Qoo000000 CoO000000 ]
T 10 7 1nogie ? 111111001 ST 111102001 us 111110016 i
4 1 « 011101001 > 011111010 SO 011100010 RS 011110001 i
: 12 2 001701010 < 001111081 FF 001100001 FS OCr0510 H
13 m 10ng g M 101100101 CR 101100018 CR 101130010 ,
14 n Q111011:0 N 011100101 SO 011100018 SO C11130010 !
15 & 010001110 B 2100020151 STx 010006010 STX 016000070 :
16 ~ 0131011118 N 17016100 §YN 311010210 SYM 011410030
17 ¢ 11000101 C 113000110 ETX 11000000 ETX 110080001 i
18 1 000111107 X 000110110 CAN 000115001 CAN D007 10561 :
18 z 01011110 2 §1010v0n sU8 0:10113C0 Sua Gitngdho i
b 20 LF 010100001 LF 01C1000¢1 LE QICILTU0) LF Q15192007 :
21 v 00110101 R TR RARATH F3 004110010 £§ 001110010
22 DEL 111111110 DEL 111111113 DE. 1111t 110 DEL 111111710 i
23 { 110110150 j 101110110 ESC 110110001 GS 16141000 !
24 7 111011070 T 911311010 7 oT1ICTI0TY 7 oin '
1 25 B DOQ11IC10 8 000111010 £ 200111070 B 000111010 :
P! 3 26 & 105111061 S 100411041 3 100144001 Q4 163111001
N 27 400000000 09000000¢ 0000000 000225000
3 < 28 COC00C000 000000600 QG000 300 Q00GO0000 H
. ' 29 DOG0000C0 200000000 QACOOZOR00 000200000 H
30 . HID1V101G 410111001 ESC 11011800 5u8 Gonge:l '
4 ! an t 00116110 L 001100110 FF 001100001 EF 00100201 H
32 Kk 11¢101110 K 116100101 T 110100238 VT 110100010
a3 p @sgrarion J 510100110 LFE 10100001 LE O 00001
3 34 n 000101110 R 0C0100101 85 300160210 BS 003100010
. F 35 g 111001110 G 111500101 SEL 111009010 BEL 111000010
E. 36 1 011001101 £ Q11200110 ACK Q11060001 ACK 011000041
3 7 a 001061110 0 001000161 EQT 201060010 EQT GC10C3610
38 s 110011100 $ 110010101t OC3 110010010 DC3 115010010
- 39 2 100001119 A 10000010) SOH 106000010 SOH 10000000
b 0 CUOUTOG00 0OCIG0900 80000000 000005C00 !
3 41 (RS AR RIS 110111110 ESC 1101:000% GS 111000 !
42 GA 101100010 GR 101106012 GR 101100C10 GR 101100010
[ R 43 © 111001001 " 010301001 BEL 111000010 $TX 510000010
&4 4 001011010 4 Q01011010 4 001011010 4 00001
E 45 5 101011001 5 101011001 5 101011001 $ 101311001
- 46 & 031011001 § 011011407 6 G11011001 & 011011001
° 47 000000000 00OCC00000 030300000
- 48 00000000 BO0G00C2Y Q00OC0000 200030000
a9 0O00XC00G QQOCCI000 Q00000000 Q00000000
N b 50 p 0OOCTITID P 00013121 OEL 200010010 DEL 030010C10
H / ;! 51 o 111191101t O 11100113 SI 111180008 ETERRRREsb bn]
L é 1 52 | 10610119t b to0ig0t 10 =T 100100001 HT 100100601
t‘ 51 I % 1L IRERY.S L o101010161 NAK 101010010 NAX 10101033:3
3 o 54 y 100111110 Y 100110101 EM 100110010 EM 100173010
p s 85 T o0t T gor0t0140 DCe G060 DCe 01910001 :
3 56 r Q001101 R 010010110 0C2 010610001 OC2 910010001
<i H 57 e 101001 £ 101300110 END 187000001 ENQ 107000001
E K 58 w 11101101 w 1110191 4¢ ET3 111010003 ETH 117310001
- B 59 qQ 100011101 Q 10001030 OCT 100010001 OCY 180015201
b 60 800000000 000290060 030DCONG ODODOCONN
. &1 0Q0CCCC0 Qo0oo0000 COQUTCO0Y QO0000000
ﬁ : 62 DC2 010010301 0C2 91001020 OC2 01001500 DC2 Q10Ge0s
. 3 63 000000000 000030000 Q0QRCQU00 000333000 :
: .>. ¢ &4 110001100 1 100011C) 1100011010 1100011513 :
3 b 65 2 010011010 2 010011010 2 010011013 2 030011010 :
4 €y & 66 3 110011001 3 110011001 3 1ic01 o0 ERRALISRENH H
3 \' 1 E &7 TUULULIUL QUUD0OTIC QOOGO0000 00080000 H
- - 68 00006000 000000000 00000300 002030000
‘:i { 69 000002000 000000300 QOOQQOC00 GCOR0GA00
. 70 0 000041021 ) 10G1GTL10 TLE 000010070 HT 1003000
4 E 7 & 100111063 t ac010iC; M 130115040 858 Xoicoeta
i 72 8 000111010 t 00101010 CAN 00110000 L. F 016160001
73 T 111011010 & 01100010 £T8 111610001 ACH 011000001
T4 8 011011001 A Q11110010 SYN 011076010 RS 011174201
5 % 101011001 % 101001018 NAK 101015010 ENQ 151000001
76 4 001011010 $ 00150130 0C4 3010100061 EQT Q0000070
: 77 3 110011001 * 110001010 23 110013010 ETX 110009001
3 78 2 10011010 @ 000000110 DC2 216610003 NUL 0a0C0000 Y
3 9 1 100011010 1160001007 DC1 100310001 SOH 100000010
1 80 QJ00000Q0 QROCOCI00 020000000 Q0oaCo000
L 81 00000200 000000000 DCO0000C0 Q000000
82 000063000 0C0a00000 0OCEE000 00000000 :
83 000060000 000000000 QCO0T000C 00GRO2000 -
B4 Q000000C0 DO0SO0000 000000000 00000000 ;
85 SP 000061010 SP 000OG10TG NUL 200000001 NUL 000000031
86 000000000 Q0000000 000000000 Q00Q000T
o7 OC1 10007000 DG 190013001 ©CY 10001000 DSy 1820370201
o] . as HT 100100081 HT 100100001 HT 100100001 HT 100700001
2 89 ESC 110110001 ESC 110110001 E5C 110110001 €5C 110130001
; Options Pin 1.2, 3~Internasi oscilatar Al outputs semplemented
A Pin d— 1 0choul (:0gi¢ 1) roilaver (logsc 0)
Fin B ANy k8Y 30w Quipul
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KR 3600-PRO I
iy
HE
T
: o
_ L
il
xy Normai Shint Controt Shilts Contral Ty
20 DOO000COG 001000000 010300000 011000000 Lir
L)l QCO000G0 1 031000003 010000601 g11090001 ;
02 D000 10 Q0102010 0t00C0010 011000019
03 BO00A0A 1 1 00103001 010000011 011062011 i
04 a00Ca0130 001000700 010000109 Q11000100 -
0% Q0QCOO 10N 001000101 01000070 Q11000101
06 Q00000110 001006110 Q100001 12 Q11009110 +
ar 000000111 001000111 0100C011 011000111 i
08 Q0A001000 0012031000 310001000 Q11001004 ]
-] 000001001 31001001 210003001 Q1601001 1
1 0000019010 0010013410 4100010140 Q11001010 N
11 QO0QtoN co100 1011 010001011 1100161 i
12 000001100 001001100 810061100 Q1100110q -
1 CO0011Q1 00100110 010001101 Q11001101 R
4 006001110 Q010g1110 010001110 031001110 i
15 00000 Y 001061111 A1 v sTRAR argarit :
AL . 000010000 001010000 C1001002¢ 03131016000 :
17 CO0Q10GC1 POIQI000° QIOg100GF 0110100C1 o3
183 00010010 001G1001C 010010810 o1101081¢ i
19 o100 031010011 210010013 011010C11
- 20 00010V 0S DGTYIG 1O CIPYIYIDG Q1G5 1)
21 000010121 001010101 Q10010101 011010101
2 000Q1C130 MrCIG11g 010010110 011910110
23 000010111 00301011 Q10015171 Q11010111
24 000 11000 005011000 010611000 011011006
25 000011501 001311007 010011031 011911001
26 000011610 001011019 010071310 611011519 H
27 0000 1G1Y 0010118 0100% 101t 01101767
24 200011100 0G0 1100 010011100 §G11031100
29 0000T110" 001011101 Q1oG11101 Q11011101
30 Q00011119 001011113 010011110 011011119
an D001 00101t 010012111 o11011t1t
1z 000100000 001100C00 010100650 011100000 4
33 000 1000 001100001 010100C2 2111506001 1
00000010 001100510 10100010 017100G10
5 00010001 00110001 61010061 T 215100011
36 000100700 00110C100 10100100 013100100 r
7 00010010 001100101 010100131 11100100
a8 000100110 010110 219100119 DI1100110 3
33 0001001113 0G1100111 1001t 411100111
40 Q00101000 001 101000 Q101500 511101000
4 00010100t 001321001 016101001 011191207 3
42 000101010 001101016 10101016 011104610
- 43 Q10101 Q¢110101 0101017 [:ARRfsRla ]
: 44 000101100 401101100 atee11ee oittgIgg
45 0001071101 001101101 Q10101101 011101101
. 4% 000191110 H01101 110 01010111C [ ARG ERET:!
! 47 QULIOTITT 001167111 @100 13 [-EERE-ERER
5 48 000110000 207110000 019440000 011110000
L 009110001 D3111000% 910110061 01111003
50 000110Q1C 003116010 G10110910 Q11110050
s1 0110011 80111001 [13LiaRT+ sxR] a1
52 Q00T1010C 001110100 016116100 [RRARE M +]
53 000310101 007110101 030110101 G11110701
54 00Q11G110 061110110 owngT iy Q131010
N 55 00011011 [+ }RRTsARRI [A0 RIS qQritsots
56 000111000 001111000 010111008 111510
7 000111001 00T11100% | Q10111000 011111007
58 00111518 001111018 81N 11610 011111010
N 53 00011101 001111011 [ ARETR] G111110%
B¢ 200111108 001111100 - QIp11iioo 011111100
51 DOQIT1I0Y 01111 610111701 01111110
62 i LR RR ALY ELRRRRRRTI] 01111119 [ IR RRRRR{:]
(] [vu SERRRRE] LR RARE B Q1081111 [AR RS REAS]
B84 100000000 101000000 11000000 1131000000
6% 1000302007 101000001 110000001 111000001
86 0000 G 101000010 1100G0C 10 111000010
&7 TRADOTT 010AN01Y TIO/KL LT 111000011
&3 100006100 101000100 110002100 111000100
[ 10000010 101000:01 110000101 111000101
70 100000 1T 10300010 116000110 111000110
7 10000011 10100011 10003112 1110201 1Y
72 100001004 10100100C 110001000 111001000
7 100001031 10100001 1eeate 111001001
78 1001810 101091079 113001010 ARRE~ 2111}
7 106001011 WIKIG! 110031311 111001011
7 100001109 101001100 110001100 111861100
n 100021101 016010t nodGI 1 RRRY sARKR] :
78 100001110 WwIeeTe 110001113 111001110 [
79 100001111 hlsals oA RG] 11000111 ARR[e AR RR j H
80 100010000 101010000 110010000 111916200 A
83 000 100U WIGTReYY 110010001 111610000 I
a2 100010015 101013010 110910613 111010070 ‘3 .
a3 10007001 101810011 1091001 ¢ 111010011 B
84 100016700 105010100 110010100 111910100 i !
as 100010101 109010101 110010107 111910101 § :
a6 100010112 00110 NM0YI0% 1Y 311010119 i
a7 100910111 101010111 170010711 111010t :
88 10061 1000 101011630 110011000 111017000 4
: 89 100011001 1010971001 110071001 11301100 : ;
HR
il
Options Any key down (pin 51, posilive output e
iaternat ageiator ipwne 1.2 1) Puiss gara reacy i t
Locxoul falidver (Din 4} wiih ineraal rexi$10r 19 V22 tnternal ressios TOVDDDI\iﬂIHQCOﬂ[I’DPDtﬂS H)
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DESCRIPTION
The KR 3600 PRO 15 a MOS/LSI device mtendedtosimphfy Bits 2 and 3 indicate the mode as follows:
P the intertace of a MICrOpProcessor 10 a keyboard matrix. Bit2 Bit 3
S Like the other KR 3800 parts. tne KR 3600 PRQO contains all
T of the }0gic 1o de-bounce and encode keyswilch clasures. g 0 Normal :
while prowiding either a 2-key or N-key railovef. Q 1 Shitt !
1 0 Control 1
1 1 Shitt Controt i
The output of the KR 3600 PRQ is a simple binary code For maximum ease of use and flexipiity, an internai :
which mav be converted to a slandard information code scanning oscillator S used. with pin seiection of N-key
by 2 PROM or directly by a microprocessar. This permits IGCK“DUI l;iso Kown a3 2-rey railuver) and N-key roliaver,
a user maximum flexibility of key layou! witn simple An “any-key-gown’ output is provided for such uses as
tield programming. repeat osciliator keying.
) Figure 1 shows a PROM-encoded 64 key, 4 mode apphca-
tion, using a 256x8 PROM, and Figure 2 afull 30 key. 4 moge
The code in the KR 3800 is shown in Table & The tormat application, utilizing a 512x8 PROM.
is simple: output bits 9, 8, 7. 6, 5, 4 and 1 are a binary If N-key rallover operation is desired. it 1S recommended
sequence. The count starts at X0, YO and increments that a giode beinserted inseries witheachswitchassnown
through XOY1, XOv2 . X8Y9 Bit 9 is the LS8 bt 1 s Thnis prevents “pnantom” key closures from resulting if
the MSB. three or Mmore keys are depressad simuitaneously i
D ———en
' Fert Fn
] ROM 2E.
FIGURE 1 FIGURE 2 T
KR 3600 PAC TYPICAL APPLICATION ‘KR 3600 PRO  TYPICAL APPLICATION oM i
64 XEY, 4 MODE 80 KEY, 4 MMODE e
.| ROM 380
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Electronic Data Processing

MPM5034, MV5035 Ocial 80-Bit Static Shit Register

Goneral Description

The MM5034 octat 80-bit shift register is a monolithic
MQS integrated circuiz utilizing N-channel low'thrashald
enhancemen: modge and en-implanted depletion mode
davices.

The MMSC34 is designed for use in computer dispiay
Peripherals. All inputs and outputs are TTL compatibie.
The clocks and reeircuiate fogic are intermal to reduge
systemi. component count, and TRI-STATEY output
buffers provide bus interface. Because of its N-channel
characteristics, single 5V power supply operauon s
required.

Simple interface 10 the NSC CRT DPR350 controiler
and character generator to incorporate an entire CRT
terminat is feasiole with the MM5024.

The MM5034 is available in 2 22-lead Gual-in-line pack-
age.

The MMS035 is a 20-pin version of the MMS034 with
the TRISTATE outpur select feature omitied, for a3
simple data in/data out operation.

Features

Singie 5V power suppiy

internal clocks

High speed and static operation
TRISTATE output buffer

Recirculate and utpul select ingepengent
TTL compatible

Applications
® CRT displays
€ Computer peripherals

Connection Dlagrams

Dual-in-Line-Package

RECIACULATE—1] 12 Voo
? H4l
ouTPYT B2 - wpuTs
BuTPUT 74 % Ixput 7
AUTPUT Gt L Pyt
eutruT s L INPUT 5
& 1r
QUTPUT 4= T IKPUT ¢
1 L ]
ouTRUT 3~ L= HPUT 3
nuTeut I—L N IRFUT 2
9 ™
QUTPUT 1= " INPUT 1
10 - 13
QUTRUT SELECT-L] - NG
1" 12
Vg3 = CLOCK IN
TOF VIEW

Order Number MMS034N
Sea Package 21

Dual-in-Line-Package

1 20
RECIREHLATE -t [~ Voo

? 18

DUTPYT §—H Y ket a
i 3

BUTRUT 7~ L2 eyt 7
17

QUTPYT § ~~ L Pyt §
(] i)

DUTPUT § — Mu503s = INPUT 5

QUTPUT 4~ L NpUT ¢
7 14

DUTPUT 3 — == INPUT 3

DuTPUT 2 F2 et 2
$ 17

BUTRUT | — P—INPUT Y

Vg b cLocK i
TOP VIEW

Order Number MMSDI5N
See Package 204
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&3 | Absolute Maximum Retings AC Test Cirer
. o Suppiy Voltage TVpe
f E Input Voltage 7vpe
E Power Dissipation 750 mwW S
o | Storage Temperature Range —-65°C 10 +150°C i
= | Lead Temperature {Soidering, 10 seconds} 300°C !
& :
fr! 1
= T
Electrical Characteristics vgp - sv 5%, T4 = 0°C 1o +70°C
PARAMETER CONDITIONS MIN TYP MAX | UNITT ]
Clock input P00
Logical “17" input Voliage 2.2 v o
Lagicai 0" input Voltage [2¥:} v
Data and Control Inputs
Logieal 1" Inpur Volrage 2.2 Y #
Logical “0" Input Voitage 0.8 v =
Data, Clack and Control tnputs
Logical “1™" Input Currerit Vin = 5V 5.0 A
Input Capacitance ViN =25V ) 5.0 8.0 pF
Qutputs
Logical 17 Oulput Voitage 1oUT = 100 A 24 2.8
Logical 0" Qutput Voltage gyt = 1.6 mA 0.25 0.4 v
TRI-STATE Output Current VouT = SV -5.0 oA Typ[ca[ App“c
Voyt = ov 5.0 HA
Supply Current &0 20 mA
. . PERPMERAL
Timing MTEREACE
Clack Frequency 4] 30 MHz
Ciock Pulise Width High {Figure 1} 125 10,000 i
Clock Pulse Width Low [Note 1) 125 oo mn
Qutput Rise and Fall Time (1, tf) {Figure 1] - 40 50 ]
; N Set-Up Time (Frgure 1] 100 ™
't Hoid Time (Figure 1) o "
i Qutput Enable Time {Figure 1) 185 ]
! Output Disable Time (Figure 1) 185 L]
. Cloek Rise and Fait Time fEigure 1) 5.0 "
) Output Delay, (teg) 80 185 "~
; Nots 1: The clock input miusst be at a low level for OC rorage. Misimum pulie width assumes 10 ns £, and ty.
E MRM5034, MM5035 Racirculate and TRI-STATE Operation
Recirculate is used to maintain data in the shift register output of the last shift celf back ta the input of the first
after it has been loaded. While the shift register is being shift cell for each of the B registers.
loaded, Recirculate must be at a logical “0. When the
£ Inading is eompleted, Regireulate showld be brought to a For the autput to be in the TRISTATE mode output- FiGu
- legical 1% This disables the data input and feeds the select should be 8t the logical '17 level.
R . !
.'rj SZ’l R,
5-258
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FIGURE 2. CRT System Diagram Using the MM5034, MM5035 as a Line Buffer with DMA
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CRT 8002

JAPC FAMILY

CRT Video Display Attribuies Controiler
Video Generator
VDAC™

FEATURES PIN CONFIGURATION
7 On chip character generator {mask programmable) VIDEQ 1 28 RETBL
128 Characters (a!phanumeric and graphic) Lo/5H 2 27 CURSCR
7x11 Dot matrvix blogk voe 3 26 MSd
] Or:wcmp videohs:nft rggt«ste?r AD 4 25 M5
aximum shifi register frequency
CRT 8002A  20MHz moe 2¢ BLINK
CRT 80028  15MHKz Az 23 ¥ SYNC
GRT 8002C 1OMMZ a3 7 22 GHABEL
Accesstime  4C0ns A4 B 24 REVID
T On chip horizontal and vertical retrace video blanking AS O 20 UNGLN
T Nodescender circuitry required AB 10 1§ STKRY
= Four maodes of operation {intermixable) A7 11 18 ATTSE
Internal charactar generator (ROM) Ve 12 17 GND
Wide graphics n-z 13 -
Thin graphics .
RY 14 15 8t

Externalinputs {tonts/dot graphics)
7 Onchip atiribute logic—character, field
Reversevideo
Character blank
Character blink
Underline
Strike-thru
[ Fouron chip cursor modes
tnderline
Blinking underline
Reverse video
Blinking reverse video
T Programmabie character blink rate
[ Programmabie cursor dlink rate

1 Subscriptable
7 Expandable character set

External fonts
Alphzanumeric and graphic
RAM, ROM, and PRCOM

0 On chip address buffer

T On chip atiribute bufter

O + S voltoperation

T TTL compatible

™ MOS N-channel silicon-gate COPLAMUS® process
— CLASP® technology—ROM and options

T~ Cempatible with CRT 5027 VTACT

General Description

The SMC CRY 8002 Video Chsslay Atiributes Controher
(VDAC) is an N-¢nannel COPLAMCS?® MOS/1Si device
whiech utihizes CLASP= techneoiogy It contains a
7X11X128 character generatar ROM. a wice grashics
mode. a thin graphics mode. an externat inpul moce.
charagler adgress dala latch. hield and or characrer
attninyte logie, atintbute laten. four curscr modes. two
programitmanie ik raies, and a igh speed videg
shift register. The CRT 8002 VDAC™ 15 a compamon
chip to SMC's CAT 5027 VTAC. Togetner these two
chips comprise tha crcuitry required for the display
portion of a CRT video terminal

The CRT BUOZ video outpul may be connecies girecily
te a GRT monitar video input. Tne CAT 3027 bianxing
output ¢an be connected directly to the CRT 8202
retrace dlank input to provitge botn horizomal ang
vertical retrace slanking of the video oulpul.

Four cursor modes are availanie on the CRT 8002,
They are: underfine, blinking underline. reverse video
block. and blinking reverse video block. Any one of
these can be mask programmed as the cursor tung-
tion. There is a separate cursor blink rate which can
be mask programmed lo provide a 1SHzZ to YHz bhink
rate,

The CRT 8002 attributes inciude: reverse vidgn, char-
acter hlank, biink, underiine. anc s'rike-thry, The
cnaragier BiiNK raie is mask programmacte 'rom7.5Hz
to 0.5Hz and has a duty cveie of 75725, The underline
and sirike-thru are s:miiar but andependentiy con-
trofled functicns and ¢ar Ce mask programmes 1o any
number of raster [ines at any pos:hion in the craragter
bBiotk. These aliribules aig avantable in ail modes.

In the wide granhic mode the CRT 80CZ orocduces a
grapnic entity the size of the character Didck. The
grapnic entity containg 8 parts, acn of whion s asso-
ciated with —ne oit of a grachic Dyle. tharesy orovid-
ing for 256 snigue grachic symcols. Thus, the CRT
B0ON2 can oroduce enther an aitnznumernc symbol or
a graphic enuty depencing on the moce seiecled.
The moce 20 ba ghanged onr 2 2or ¢haracies Tasis.

The thin grapnic mode enables the user to craate sin-
gie hine grawings and iarms.

The axterna! mode enables the user to extend the on-
chip ROM character set and/ogr the on-chip granhics
capaobihines by insarnng external symbois, These ex-
ternal sym>dQis can ¢come from eiiner HAM. ROM or
PROM.
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DESCRIPTION OF PIN FUNCTIONS
| ' FINPUTS L
PIN NOY | SYMBROL NAME cuTRUT SUNCTION
1 T VIDEO . Viges Quiput 0 The via22 oulpul CORtAINS ine oot Slream for the selectad ow of Ine alcra-
H . Aument, wide graphic, i grashic, or exiernal cnaracter aller Srocessing oy
I ! the atiripute i9g1c. 2nd the retrace Hlank and Curscr nputs,
in the alphanumene moge, the <naraciers are AON orogrammeg intn *he
77 deis. (TX!1. airocated for snch af the 128 characters See nigurs 3 The to.
row (RE and rows R12 to P15 are aormaiiy all 28198 as 15 Coluymn CF. Thous, tma
i characier s gefined in the 0ex baanded
' of the ROM, viz the alinbuie icgic. s : :
the first it serially snifted out:s C7 A zero or 2 2ne in REVID), it 1s foliowes
' by C§, C3, througn CD N
The fiming c! the Load 3Nift puise wi! ce'grmine the aumber of agzitomal
{— —. zerc to NJ Dacafill zeras jor gnes ifin REVID) snifted our See hgure &
:When the next Load/Shift puise agpears ihe nex! character's row of the RCM.
: i .via the attribute logic, 1s parauel foacec into the shift register and the cvcie
: repeats.
? L ZH Loag/Shis . k] The 8 bit abitt reqistor paralicing icad oF $&1 g out 3Mil TOOED ErE Eeilanhealee
by the Leoad:s SRt inout, When iow. this inout eniaoles the smift registes for
seriai shift:ng with each Vides Dot Clock suise. Wnen nign, the snift reg H
parailel throagsital Cala WDuls dre Enabieg 244 Sy NIRIDNILS INATING SELLIS
on the nex: Video Det Clotk puise Dunag garai'el ioacding, sera! cala fow
is inhibiteg € Acdress/Data inpuls (A§-A7' are laltnec on the nagatve
transtion of —uad it irpur See NG S1a7ram, ugoure F
"3 vbC Video Dot Clock ] Frequency 2t wiich vigeo (s shitted i
4-11 AQ-AT Agdeess/Data 1 inthe Apnancment Mode the 7 oiis or inpus (AD-AF) are mernzlly decoted
: to 2adress one of the 128 avallanie characters (AT = X1 !n the Zxierna
PAD-AT isusac toinsert an £ 5it word frem g user gefined external R Je)
! ar RAM in*a the Anpmip Attracig ! ntne wide Grarkig Meges AT-AT i3
used (¢ define one of 256 gracnig entities. In the thin Graohic Mooe AJ-A2 5
- used 1o define in2 3 line segments
12 Ve Powar Suoply PS + 5 VoIt powar suapiy
131415306 R2.RIR1LRY  Row Accress [ These 4 binary inpyls define the raw aG7ess in e Collen! Chalaciar mios
3T . GND Ground - GND  Grounz
18 . ATTEE Atinipute Enable i ~A posilive devel on this inpul enaties cata fram ihe Reverse Viges, Grarac:

. Brank, Underiine, Strika-Thru. Biink, Mocs Select £, and Mcde Seieg! T cszuls
I i ‘10 be strobed :wnlo the an-chip atritule iaten at the megalve transito- 3t
: the Load/Shi't puise. The Iatcn toading 18 qisatied when ths rau
i The {atched auribeies will remam fixed untii tis nput Sesimes high acz
: : To tecilitate atirizute lalching on 2 Ghidrduier UV Gnaracier 323i5. Ue A7
i R high, See timing alagram, figure 7.
19 STKRU Strike-Thru I + When this input is high and RETEL =0, the paralie! inputs to the smift tenigler
: . carg forced high (SRE-SATI, previding a soid line seamen: irroughay’ ine
' s characier Digck. The gperalion of stnie-thrL s modiied by Revarge
R {see table 1} In zddition. an on-ch-n ACM sragrammanie dacnrer 1= avsicar
. to dacede the iine ccunt an whicn Sirike-thry € 15 pe piated as weil zs :
. ! program the strike-tnry to e 1 to N rasler lineg nigh Actualiy. the sifike-r
’ decoder {mask pregrammaniel 105ic alicws *he SThike-tnry to te any numbsr
or arrargement of hanzanial linegs in the charatier Dloex. The s'ancard simae-
: thru wiil be a doublie ling on rows B3 and BE.
20 LINDLN Undariing ! CWhen thiz impu: s hi and RETHL ~ 0, tie Daraliei inputs ¢ e shift regrgter
. are forced mign {SRE-SRT. orov cing a sonc lire segment throughout the
character biock. The operation of underting = madified by Reverse Vizes
. {see takle 1l In addiven, an cn-chip ROM programmanle gecode’ is avasas
o decoce !he line count N whith undert 15 1o pe laceg 35 wel as 'C
program thg ungéeriing 19 be 1 to N rasier unes hign. Actualiy, tne gndecine
decoger imask pragrammallal iagis alisws e uncerine 1o be any nurmoer
or arrengement gf "o ines n the characier bleck The stancard unger-
line wiil b2 a single kne on A11

21 . REVID Reverse Video When iris input is iow and RETEL =10, ca‘a :n:p the Altrhute Logic is presanted

' direCtiy 10 the shelt remister parzllgt inpuls, Wren reverse vicgs is tgh data

i i intn the Attribute Lomie ig invertad and tnen Sresanicd to tne shift regisier

. : parailel routs This operangn reverses the dala anc hield videp. Ses ‘anie *.

22 © CHABL Character Blank : | When 1his :ncut is Pigh. the parallei LS 0 19& S register are a1l se! iaw.

' . . providing a olank Characier Wne sagment Character 2lank wiil ove raa pine

i ‘The cperaiion of Character Biank 15 moaitied by the Reverse Vidao nput

: i See table 1. o o

23 Vv STNC vV SYNC : [ TRis INpUt 15 USed as the clock input far the Two oh-chip mask sragrammania
i blink rale divigers The cursor hiink raie !

OVHL— )

30 duty cyzie) will be rwice tne
' ; character blink raie 17325 auly cycier. Tha divisors can ¢ oragrarmmed frem
' + 4to = 30 for the cursor( = 315 = B0 ‘orthe ¢hzracter)

24 BLINK Blink : When tnis input is igh and SET3L =90 and CHABL =0, "Me chatacie: wili

. at the pregrammaod © acier phink raie. Bunhitg s adcumipiistiod Uy Stanang
the character piock wih ihe inlerna’ Characier Siink Clocx. The standard
character dirnx rate is 1.8

25 MS1 Maoce Select 1 I These J nputs cefine the ‘our moces of cperaton of the CAT 8002 s fohows
26 M3 Mode Select @ i Algragumenc Mode — in inis mode acgresses AJAS (AT =X: are n-

Y tarnally decocec !0 aodress 1 4% the 133 azvaraple ROM craraciers

MS1 MS0 MODE ! adgressed character aiong with the degoded row will cefine a 7 it outs

H H fel - 1 3 SE W, tel .

. T 1 Alphanumanc rom the ROM to be lcaded into the shift register via the aftribute logic
1 g Tnn Graprics Thin Gragnizs Mode— In this mode AZ-AZ (A3-AT=X) wii be loaged
o 1 Externat v into the tn grapsic logic aleng witn the row agdresses. This '0gic wi-
-xten & Mode define the segments of a graphic enti'y as detined :n figure 2. Tre t3p of
0 4 Wide Granhics the emtity wil begin on row 0000 and wil ¢nd €0 8 mask Erogrammabie rgw

148
'SR
" T T T P P T e padfie b e ncui st L aistain s B c -
A\ ; - - s )




DESCRIPTION OF PIN FUNCTIONS

‘ L INPUT
—“J PIN NO. | SYMBCL NAME QuiTPuT FUNCTION
e, s 5 ] i —In this mode the inputs AQ-A7 go 2ireclly Hom tne
3ng it : : : i ! into the shift register via the atinbute logic. Thus the user
A {cont.} i ’ i may defing external charactler fonts or graphic entities in an exiernal
ey ! , | PROM. ROM or RAM. See figure 3.
ne ¢ Wide Grapnics Moge —In this mode 'he inpuls AB-AT will dehne a graphis
s, ng entity ag aegerihed in Yigurn ' Eagh ting of the grashic ant'ty .5 determined
"3 r‘ow by the wide grachic iogie i conunclon with the row :rouls B3 'z 53 In
E’gzs.er. this meade each segment of the enlitv 1§ aefined by one of *he ois of the
siowed 8 bit word, Therefore, the B bits can define any 1 5! the 255 possibre grashic
enuties. These entities can bult 4o agains! aach oiner ! torm a cenuguous
tianai pattern ¢or can Dde nterspaced with aiphanumenc charazters Eazn of he
Fure 4 entities occupies the space of 1 characler DIOUR 4Ny thus requires 1 Syte
= ROM, cf memory.
= gycle These 4 modes ¢an be intermixed on a per character basis.

27 CURSGR Cursor .l When this input is enabled 1 of the 4 pre-programmec cursor modes wili be
2hished achivaled The cursor mode is on-chip mask programmabie, The siandarg cur-
ter for sar will be 3 blinking [at 3 75 M2} reverse vides Slack, The & cursor mocas are
2gister ) © Underfing—In this mode an underline {1 (s N raster lines) at the programmed
‘)acgurs ! ; ! underiine position octurs,

ow . Blinking Undertine—in this mode the underline biinks at the cursor rate.
gative i H
‘ . Reverse Video Biock—In this moce the Character Biock Is set 1o raverse
: viden
1 " .
=oded . . Biinking Reverse Videos Block—in this mode the Character Biotk 's set ‘o
‘;lo‘e ;. feverse vigec ai ihe qursor Blink rate. The Characler Slock wil alrernate
5R5V ;. between normal video 2nd reverse video
AT is * The cursor functions are listed in table 1.
A2 15 28 RETEL Retracs Blank i Whan this tnout s ‘:tr'-;-i nigh, the srift ragister paralle’ imzuls are unson
dicnaliy cleared o all zeros and loazez to the shift -agisier on the nax:
: ‘Loag ’SF\T' ouise. This bt a”xs the video. indepengent of a!l arnbutes, during
Siack ! Aonizontial anc vertical rerrace timea
e
=raztar - TABLE 1
r'r:\u!sf CURSOR ! RETEBL REVID | CHABL : UNDLN" FUNCTION
an o
3 low X } 1 X ! X X <0 S.A. AE
1g2in e i 0 g : 0 0 (§R)A
*TTBE 0 0 0 o 1 1" (SR, }'
’ ; i D ($.R.)Allothers
agister 0 I 0 i 0 l 1 X 0" (S.R}AIN
.x:_'jhe 0 l 0 1 : ] o] D (SR ) A!
video 0 ‘ o 1 t il 1 “g" {SR."
a;ib 0 | ‘ D (S.R.)Allathers
e
ot ___ ‘ o] 1 ) 1 X WI {5.R.) Al
pitth Underline ; g 7] : 0 x "1t {SR)
st - : i i D (8.R.)Alothers
Underline : o P : 1 X "1 (SR
rqgister . ! I “0" ISR All others
ltf:'d"e.l; Underline* ! 0 3 ‘ s} x g %2 S e Al oth
i . i I i others
aua:tle Underline” : g ; 1 ! 1 X "t (SRS
__fr-'}ing : *1”  (S.R.}All others
mber Blinking** Underling” 0 : 0 : 0 X "1 (SR Blinkin
. g
nder- B e _ : : D (§.H.i All others
Blinking* " Ungerline” 0 i 0 ; 1 X "1t (SR BEmeg
aned . ) : ! “0"  [S8.R.)Alicthers
- eata Blinking™ " Underline* ¢ t : 0 X "0"  (S.R.)" Btinking
gister o {S.R.} AH others
e 1 Blinking” " Underline” ] . 1 ; 1 X ‘07 (B.R. ) Biinking
¥ ow, i “1"  [8.R) All others
3_“""35~ REVID Biack 1] ; 0 i 0 0 D ES R.) Al
Tput REVID Block 1 0 | 0 ! 0 1 “9" {8.R)”
= | i 1 D  (S.R.) Ailothers
‘j;’: REVID Block o ' 0 i 1 x "1 (SR AN
"rc;m REVID Block : 0 0 | c 1 0 (SR
1 ) [} {S.R.} All others
Y REVID Block ‘ 0 ! 1 : 0 4] . D (8.A) Al
ing REVID Blogk : o] ; 1 : 0 . 1 S R =
reend REVID Block o 4 x| ae SRt
ot ! 1 Lm0t (SR Al
liows: Blink** REVID Block 0 i i} 0 g ;
re_in- Bhiok"" REVID Biock | o] ; 0 i 0 1 i
;rnr-i Blink** REVID Block ! 0 ' 0 i 1 X Alternata Normal Video/REVID
u g:fni;" gg\\;’:g g:oci ) 8 | 1 i 3 [ ; AL CUrsor Blink Rate
’ ink*" oc i : 1 i 1 |
saded Blink* " REVID Biock i o o b9 x|
eo of "AtSetected Row Decode  *"AtCursor Blink Rate
» row. Note: If Character is Blinking 21 Character Rate, Cursor will change it to Cursor Blink Rate.
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FIGURE 1 :
_. : WIDE GRAPHICS MODE s
{ s, s, MSa=8 MS1=0 C7 C8 5 C4 C3 G2 Gt CF BF -B'F !
) ROW ADDRESS ; [ i
0 JLJNES'! ar 8 - :;5 yA \-\Ag ;\ . :
1 I LINES el ag by ~ H
JUNES ! s = L R2 /\ ™ \\\ b
0 { ! AS A . R3 \\ N / 7 ;
1 lLiNESl aa 28 — R4 \\iﬁ \\/ A2/, / }"
0 L RS SN < {
i RE SN Y 14
1 | A7 / AT N t
;~ N
H
0 | R PN SO I
; br]ns]uln[u{ul.ul.e] A9 r/ / H
COGRA iE TC T L LIN Tie| 4 ’
o s ras fo o e cies g \ J AD j
“LENGTH DETERMINED BY L2/ 57 vc: ‘!Mw.. Rt \ . ‘\_ \\ rd [/ e . /l E
1 SXAMPLE: 1001010 B3 N — {
. 07 he = LLAL
i +
i R14] NOTE: Unselected raster ine rows
1 ) iz are always twies with ones
o ; 2 e Z
] BF = back fill 7
1 : :
i l?'.- ,
| TR S

re
-

FIGURE 2 g
THIN GRAPHICS MODE ;
W j MSE=F MS1=1 €7 C6 €5 C4 £3 C2 C1 CF BF BF ...

~
-

= ROW 0000 RZ

R1

R2
] A3
R4
RS
As
A7

A2 A, /%
Ay
A1E //“

) — SROGRAMMABLE ni1 NOTE ﬁ "y
AOW !
> f mz i TIAY S A A

“ ‘ <5
HEsmss I
!
H
- U |

T WL e ot timen AP ey s o o e

|
’ 13 -
! Ald ¢ »
N | " .‘. T R1% ol L A
._'é { h [ X f X j h I x l’ - } H “j[ NOTE WheﬂA!:"\'.lheu:qgmne |8
-3y - row/ IDV:S a_r.e a.z:ie'.e . N
f E:;;Lgn‘:zsismuiu‘r IS WMASK PADGRAMMABLE ::V:!e";:m: "qn'a':g::fﬂ"w' ‘!‘
:—I ** LEMGTH CETERMINED BY o3 57 vOC TG BF = back fitl {
by FIGURE 3 ;
| EXTERNAL MODE ¢
MS8=1 MS1=9 :
4
C7 C6 C5 C4 C3 C2 C1 CO BF BF i

R# - R15 A7 | A6 | A5 [ A4 | AR | A2 | AT | AD | AT | A7

R ik A

BF =back fill
:
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FIGURE 4 TYPICAL VIDEO OUTPUT
voel LILI LM ;_IT_”'L!—LJ_U—[_I—U‘L"U"LFU—LT—L _T—U_Li_l_ '
LD/SR L ‘ i
i
i
VIDEQ DATA
BOOT FIELD Lt Lt T o T LA A T o AR A T
VIDEO DATA
3 DOT FIELD AT :
i
NOTE: C,, ' Alphanumerc i
x = character numbar BF =back filt :
y =column number !
i e G e —— 1
XTAL 4
B 71180
o 50T CaRfyY
;| counTer
i t—N1 CHARACTER CLOCK -
] cp s HEyNg PRI EYNE
404 T nﬂ B:-RECTIONAL DATa gUS 4 g
oS Dot =
cloex -
2
. s wogs
B CHARACTER COLUMN
HY-F
8  CRARACTER @nw
i o835
I
. CHARACTER -
DATA Ais ”:‘ Jiquzss n;i eau
I J (Bus AASTER
MICRS. ADDRESS Sus| | 2 > 5CaN
PROCESSOR Mo SELEZTOR . COUNTER
ceNTROL i 21TH :
controcaus LI IL | i e .t LY
1 MEMORY JATA
MAPSING BUS
CIRCWLIT TTRIBUT YDAC 3gvas
0F REQUISES AL CRT 8002 B i
ADDRESS 5 ! k) i
- @ - w7 o
o Y !
TKAETO ka8 [ OATA ——
CH:RAC‘ER =07 TiMING
g RAMC FRON
r — BUFFER sar coun.rsa CRT 5027 VTAC
. CRT 8002 YDAC
Jwll SRL] “CceraneT R
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748XX % 5000
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STANDARD 1ICROSYSTEMS CRT 8002-003
CORPORATTN z (5X7 ASCH)

CODING INFORMATION

wmmﬁwm"mwmmmnmmm

CRT Yideo Cisclay-Coniroiler

.

V;deo @"1@5‘&3?9?‘ V &i\C“

i

j X WIDE GRAPHICS MODE THIN GRAPHICS MODE
3 . 2 sl IR CE e 3 IIT last
e
R ., ae = i
. . \ 4
.j " R q A
3 Rz WA
v L ar “2 %
Rs As W
L H B3 LA
RE R ﬁ
R R R ’ /} //
- ; ne - ’:‘77:’77 LA :::/,
i A ' %
¥ R0 Qs ’//_/j
. a- At Yf"‘
BT L anz %‘
E: vy 2 {
¥ +1 R4 are V%A
t } L35 w3 ,,fJ
: 'f‘
ATTRIBUTES
q . Underline Blink Rate
X Underline will be a single horizontal ine at R8 The character biink rate s 1875H2
Cursor Strike-Thru
E Cursar wil! be a blinking reverea vidan black. blinking at 3.75 Mz The strike-thru will Be @ single honzontai tine a1 R4
N :31 154
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444 Semiconductor

DP8350 Series Programmable CRT Controllers . :

General Description

Tne DOPB350 Series of CRT Controiiars are singie-cnip
mpolar {1€L tecrnaicgy' Girguits in a 4G-Tin Sackaqge.
They are designec i 2e dedicated CRT disitay refresn
circuits,

Tne CRT Coniraolier ICRTC! prowides an internal oot
rate crystal controlled oscitator pase of system
aesign. For systems wnere a 0ot rate clock rs already
orovided, an extarnal ¢lock wnput may be used by the
CRTC Im armar f3ca sverem pyachromiraton 18 maae
possible witr the us2 of e ouffered Dot Rate Clock
Quiput

far

The DPBISQ S2ries nas 11 gnaracter generation ralated
tmung outouts  These actouts comoatnle for
SYSIEME with 31 withgut nne butfers, using character
ROMS, or DMBE?8.tvpe latch/ROMskift  register
circants,

are

12 bits (4ki of didirectionai TREUSTATET ¢naracter
memary addresses are provided By the CRTE for direct
interface 1o character memary

Three on-chip seqisters provide for external icacing of
the row starting address, cursor adaress, and top-of-page
address.

A complete set of vigeo ocutpuls 15 avaitadlie ingluding
cursor enable, programmatzie vertical Bianking, program-
mable hanzontal syng, and orogrammable verticai sync.

The DP8350 Senies CRTC provides for @ wide range of
programmaniily  usHing nferna! mask programmaocie
ROMs:

— Character Fiain thath number of dofdenaractar and

numper of scan hnes-charagiert
— Characters per Row

— Character Rows per Video Frame

The CHTC aiso aroviges system syng and program inputs
ngiuging  30'6GHz  control, system  clear, external
craracter:line rate ctock. ang cnaracter generatct pro-
gram !

The DPB350 Serres operates on 3 singie 5V power
supply. Quiputs and inpyis are TTL compatidie,

Features
* intarng ¢rvsial contrgliad dot rate oscitator

= Zxternal dot rate ciock LNput

s Butfered dot rate ciock outaut
* Timing pulses for character generation ;
* Character memory address outputs 12 bits)
= internal cursor address register

* Internai row stariing adgress regis:e.v

= Top-of-page aacress requster (for seroitingl

= Programmaple horizontal ang verucal sync outputs !
8 Pragrammahie curior enahie outnut !
® Programmable vertcal blanking autput
o 50/60Hz refresn rate

= Programmable characters/row {5 w0 110}

s Programmabia character fietd sizz lup to 16 dots x 16
scan hine fieid s:ep 1

* Programmabte character rows/frame (1 10 64)

* Single +5 V powsar sunnlv

* Inputs and outputs TT L companpla

® Ease of system gdesign. applicanon

DP8350 Series Connnnection Diagram
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DPB350 Block Diagram .
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DPB8350 Functional Pin Description

CHARACTER GENERATION/TIMING QUTPUTS

The CRTC prowides 11 intertace tming outputs for line
butters, cnaracter generatar ROM, OMB678 tvpe fatchy
ROAL chift register combDinatan charactsr gemeratars,
and sysiem status timung. Ali ou'puts are TTL compatible
and  duectly anterfade to poputar sysiem  circuits,
ancluding: )

— DMBE678 Series Character Generators

~ MMS52157 MMB2175 Character ROM;

— DM74166 Dot Srift Register

— MK10Q7P, 33571,2, 2532 80-Bit Shift Registers [Line

Butters)
Dot Rate Clock: This output 5 buffered for use in
systern synchronization and nterface to dot shift

register. Posinive edge clock at crystat oscilator irequency.

Los#c Video Shitt Register. Buffered outpu? at character
rate frequency. Use@ for gurect interface 1o det shift
register. Thig output 5 3¢Tive oy duning vides ime and
therefare performs both the horizonial and vertical
blanking funct.ons. Law leve: active

Latch Character Generator Address: Buffered output at
character rate frequency. Active at all tumes. Positive
edge clock.

Line Butrer Clock™ This ouiput Girecly intertages 1o line
buffers, Qutput operates at character rate. Negative eage
ciock. Not active during narizontai blanking. The
number of clocks per scan line s eguivalent to the
number of video characters per row,

Line Rate Cloek: Line rate frequency output for use
with DMBE678-1ype character generator.

Line Counter Qutputs (LCp to LC3): Buttered outputs
al tine raie freguency for use witn characier ROMs
without interral hine counter These outputs are also
wseful for system gecode of oresent iine poLLon N
craracter row. Quiputs clock in syng with Line Rate
Cleck atstart of norizantal Dlanking. Qutputs are always
< activae.

Clear Line Counter: Row rate clock - accufs in sync
with  Line Rate Clock during horizontal blanking
between last line of any roew and Lirst hine of a new row.
This output is ahways active and s a negatwve edge Stock
- direct interface ta the DM8678.

Line Buffer Recircuiate Enable: This owisul interfaces
10 a hne huffer and becomes nactive ttogic D" state)
during the |ast line ar the first hne of a characrer row,
depending on the state of the character generator pro-
gram input, A low level on this putsut indicates iim hing
butfer apphcations) the ume during which the line
bufter is loaded with the next row of character codes.

Tahis 1, Charagter Ganerator Frogram Truth Table

. Recirculzte Enzbie Qutput
Low Level and New Row
Address at Adaress Outputs

Character Generator
Frogram Input

QT Last line of character row

i First line of character row

The pulse appears at tne start of horizontal dlanking
prigr 1o when the memory aCcgdress Dus Myst De transg.
ferred to the CRTC, then returns 1o the high statc at the
next horizontal ofanking interval.

MEMORY ADDRESS QUTPUTS/INPUTS AND
REGISTERS

CRT Character Address Outputs (TRI-STATE) — Ag te
A1z 12 mts of higicectional CRT cnaractar aadress
counter ocutouts are provigded by ne CRTC. These
outputs directly nterface 1o the system RAM memory
address Dus.

Withm a scan line the counter s ore-set 10 the address
cnntainec within the Rrw Srarr Register (RSR) thras
character umes pefore the start of wideo ume. Tre
counter 1s then acvanced secuentiaily at character rate
to the max vides character address nlus 1 for the presert
scan fine. This address is then heilc Jusing the horizontal
planking interya up (O INfee characier Times Defore
wideo start for the next dcan lne. Al this point the
counter is again gre-set to e contents of the RSR and
the above sequence s repeatec. This sequence provides
scan hine acidress repetition for every scan Line of a char-
acter (0cation witin g row. ROw-10-row start addrass
modifications are accompiished by updating the
contents of the RSR

During vertical blanking the acdress counter operation
is modified by sipping the pre-sat ioad of the contents
of the RSA into the address countes, thereny allowing
the address oulputs to free run durrng vertical blank:ng.
This allows minimum geeess t.me 0 the CRTC when the
CATC adaress
gynamic RAM refresh.

COUNIIr SUTPLTE e Bbeimg wsed for

RAM Addrest Enable fnpur: At 3t umes the status of
e address gounter Juipuls .5 controilea externally by
tne Enania Inout. Loae "0 = TRI.STATE Logic "1 =
Active

Internal Top-oif-Page, Row Start. and Cursor Registers:
Conwo! pins are prav:ged ‘or lcacing tne top-of-page.
row start, and curser adcress wnta inree 12 bt CRTC
registers from the Didirect:onal memary aodress pins

The Top-of-Page Remster {TOPR) nolds the adaress of
the first character of the first wiceo row. This register
allows disclay scroll wath the CRTT without tne use of
external memory gocdress acdcers. Hothe TOPR 15 not
ioaded after & system ciear i1y contents will be 2ero and
the addrass outpuls wiii De sequanrtal trom zero at the
top-cf-page.

The Cursor Reqister (CR! hoids the present address of
the cursor and 15 cleared 1O 2ero afrer a system clear
Once the TOPR and CR registers have baen ipaded they
need not be accessed ag'ann until moaification of therr
cantents 15 reguwred. These ragistars may be loaded at
any ume. but to cause mintmum display distartion it s
recommenged that they be 1oadec anly dunng bianking
ratervals,
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The Row Start Reguster (RSA) 5 the working register
for the CRTC address counter. !t deterrtines the tirst
widen sMaracrer address on a scan line 1o <ran line hasig

Mod. fication of this register atter the start of videg in 2
- sean iine will modify the address counter outputs at the
4 start of video on the next s¢an hne. (See address output
description.) If the RSR 1s never externaily 1oaded, the
R CRTC address outputs wili be sequential on a row-1o-
E row basis from the TOPR contents at the start of the
video page. With external ipading, row-te-row non-
sequential operation of the CRTC asddress autputs is
DOSSIDIE, TNUS FOW-(0-rOwW edil capgaoiriy. When used in
this mode the RSR should be lcaded afrer the start of
video ume of the |ast scan line of tne previous row A
load 10 the RSR during vertical blanking wil! also load

A

: the TCPR.
Tatie 2. Ragister Load Truth Tabie
: Regictar Register | Regirter
! Seiect Select Load : RA?IS:J
A ' B Input : ¢
1] 0 o] i Mo Select
0 1 i 0  Top-ofPage
1 o] : 0 i Row Start”
' 1 1 i 0 i Cursor I
X X ‘ 1 | NeSelect
*Duning vertical blanking a load 1o this register wall also load the
top-of-page register

VIDEC RELATED QUTPUTS

Horizontal Sync: This outputl provides the necessary
Iing {scani rate sync to either three-terminal or composite
sync monitors. The pulse is programmadle in position
and widtn at character time ingrements. This outpu!

2 may alse be programmed 1o have RS 170 compatble
. serration puises during the verticai sync interval, The
. . 3 active logic state of thig output 15 alse programmabie.
e
N
it ;xi 7
% Vertical Sync: This outout arovides the necessary frame
A fate Sync consistent witn either three-terminal or zam.

posite type monitors. The puise is proarammadle in
3 position and width at line [scan) time increments. The
active logic state of this output 15 also programmable.

Cursor Enable: When a match with the CRTC cursor
aUUNEss regIsIer anc address Counter OCCUrs a pulse will
appear 3t this outpuwt at thal video character lme
(charicter tield wiath} for every hine in that row. This
oulpUl M3y 410 De drogrammed Lo appear on Only one
bne of a character row. With the cnaracter generator
program pin n a logic "0 pasitien the cursor enable
QuIpul wili ot be valid on the last ine of a character
1ow for that row. Like the Loasd Viceo Smig Register
Output. this output 15 not active Guring honzontal or
vertica Dlanking, High leusi 3etive Butpur.

il dadis

CRT SYSTEM CONTROL FUNCTIONS

50/60 Hz Controt Input: This input controls the CRT
system refresh rate. Tre CRTC may aiso be programmeg
for refresh rates other than 50 and B0 Hz.

50/60 Hz Retresh
Controi Rate
1 © §0Hz ()
o) I BOHz g

Vertical Blanking Output: This output becomes active
{iogic “1''} at the start of verticai bianking and may be
programmed t¢ stap at e end of any lLine of the
character row before the start of the first vides row.
Trie ourput s usetul tor flag aoplications o owner
elemant: in the CRAT tyvsrerm. it active level 12 alco pro.

grammable.

System Clear Input: This input wnen low sets and holds
the CRTC at the start of vertical blanking for system
synz and test. It alead rlears to zern the sursor and lon.
of-page registers. The ‘nput has hysteresis and may be
connected to a resistor to Voo and a capacitor to
ground to provide power-up sysiem clear.

Character Generator Program Input: This input modifies
potr the position ot the recirculate enabie outdul fow
level and the time at which the address outputs change
10 a new row address. It s intendea to provide optimum
use of the CRTC with character generator/ACM; pro-
grammed with or without active vidao on tha firet or last
line of a character row. {See Recirculate Enable for truth
table.)

External Character/Line Rate Clock: This  impput s
intended to aid tecting of the ORTE and is Aal meant
10 be used as an active inout in 3 CRT system. When this
input is left opan itis guaranteed nor to interfere with
normat operation.

Crvital inputs X1 and X2: The oscillator is controtied
by an external, paraliel resonant crystal connected
between the X1 and X2 pins. Narmally, a fundamenzal
moade crystat 15 ysed 10 getermine tne operating fre-
guency cof the oscillator: however. overione mode
crystals may be used.

Crystal Specifications (parallel resonant):

Tvpe. .. e AT-Cut Crystal
Tolerance 0.005% at 25°C
Stabslity .. .. ... 0.01% fram 0°C 10 +70°C
Aesonance . . ... .. .. .. Fundarmental (paratlel)
Maximum Series Resistance. . . . .. Dependent on
{requency

{for 10.92 MHz, 50 12}

Load Capacitance .. . ... ..... ... 200pF

Connection Diagram

ez 1T
T0 PIN X2
Fin 21 2
CRYSTAL | IBOIF
TO PIN X1 —
PIN (27)

4]
I!ﬂpF
It the DP8350 series is elocked at dot rate by a systemn
clock, pin 22 (X1 input) should be clacked directiy

using 2 Schottky series circuit. Pin 21 (X2 inputt may be
laft apen,
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Timing Waveforms
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1-1 ; ; ; x X-1
£OY COunT Max } t H ! 1 ! 4 ! 5 MAX -1 [T¥ 1 2
. | . ;
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]
[~ e | N '
1 0AD VIDED r o l
SHIFT REGISTER i
e w1
] —_— |
LATCH CHARACTER [
CENERATQR ADD 4y
Wy N |
- l o o Tpwl 4 I
LIME BUFFER CLOCK ’ | \ 1 } \
S
| e 1
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Figure 1. Dot/Character Rate Timing
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Timing Waveforms (cont'd.)
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\ CURSON QUTPUT

Note 1: The ioad v:ae0 smift regrster outdut 15 ndt active during verr:cal or hornzoatal blanking lremawns 1n tne logc 17 state dufing tnese

intervals,

Note Z: The norizontal syne gurput 51371 and $10P PAINT DOLILONS are user-Orogrammatie at Character width intervals

Nota 3: The position of the recirculate enaole oLIDUL ioge 07 fevel 18 gependent on tne state of the character generator orogram imput CGPL

With CGPE * 0.7 recirguiate enaple oce
ow address at point A, Viem CGPL = -
QUIPYs roH aver 1O the new row address at posAt 8.

on the Max iine 2f g characier row (sahid inel and the acdress COURTEr DUIDULS roil Over 10 the New
recircuizie enabig ocsurs an the hirst ine 0f 3 character raw {casned iine: ang the aadress counter

Note 4: The sadress counter outputs ciock 1o tne adaress of the last character of 2 vigeg row Sius 1. This aodrest 5 then held during the hanzontal
blanking intervai unti! widen munus three CNaracier TIMes AT [mig POt TNe outDuts are modihed 16 the contents of e Row Start Ragister iRSR!
With ne extesnal loading of the ASA the cortents will pe aitigr <he characler addresst of the Firxt character In the Dresent row OF the chRgractar
address of the firdt character of the next video row igedending on fRe state of the Character Generatar Program inpull wihich wiil be sequentia
from the last character aadress of the last row. [ tne ASR was ioaced. then the 2odress autouts wil be Moditied 1o the contents of the cegister,

Figurs 3. Chacacter/Line Rate Functional Diagram
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. Timing Waveforms {contd.)
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Nota 2 Tne stee point 3t vesTea: Diarking 5 drogramadbie at Lne intervals withut [9e 125t character row defore start of video.
@ Nota 3: The Vernical Sync Qutaut 51art and $10o points are Drogrammaote at |ine rate ngrements.
—— Figure 4, Line/Frame Rate Functional Diagram
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i Absolute Maximum Ratings a1 Operating Conditions : S
j | |
4 L Senaiy Voitave. vee 70V Min Max Units i
#
irpul Voitage =1Vio-55V
Y M vee. Sunply Veltage 4.75 525 v .
: Curout Voltage 55y cc 0 gt =
] F:urauys Tomecrature Rungr -85 C1c -150 C T4 Amorent Temperature a -70 c
4 Luaet Temperature tsalder.ng 10 seconds: 300°C piast
-
& ' g
P i i Electrical Characteristics vee sv -5 Ta-6 Cin -0 ¢ Notes 2 ere 3
i ) i . ) T ey
b % : Parameter Conditions Min Tvp YoMax . Unitg
: ViH Legic "1 Input Valtage N i i
iSystem Clea- to2s : Y] .
[
TAl Other bnputs Evcent X3 X2t 20 - \ i
Vip Logic "0 Innut Voltags i
(System Cleart . 8 v . ==
' ) tAii Other Inputs Except X1 X2: | ’ G8 v ! -
E V-V System Ciear Input Hysteress ! ; . o4 v r 1=
I i
: !
v Veamp taput Clamp Voltage TV -12mA 08 v { s
; 1Al Inputs Except X1, X2, & | 3 1
Char Line Rate Ciockt | : T
| i
HH Logie “17" Input Current i . i
{Address Qutputs 1 Enable tnpul = OV, : : 10 } CpA bg
DM T8.25V VR =525V ) : —
| IAI Other Inputs Except X1, X2/ | VeC =525V, VR =525V T2 A 0
T r lnput Current ' ' : ! 0
iAddress Quiputs) . Enable Input = OV, ; . =20 : H uA ' -
. Ve =525V Vg =08V D
; {Ail Qther Inputs Except X1 X217 1 W =523V iy =05V =20 LA - .
| cc i
I 5
VOH i Logic 1" Qutput Voltags CigH s -100LA 32 41 v :
IgK = -1mAa 24 33 v ]
LovOL | Logie U Quiput Voitage toL = SmA .45 Lo v i
| tos ; Output Short Ciecuet Current Voo =5SV.VouT =0V, -40 . ma |
: iNpt2 &) ' :
; i
‘ ice : Power Suppiy Current : Yee =525V l 170 i mA !
I
} Note 1. "Apsoiute Mazimum Hatnas  are 1nose vaiued Deyann which the satety of (he Jevice Lannnl 3¢ gudranieed They ate fdf Mmeant tg ’f .
! ™Dy M3 [Ne OFVICE SNoulC Be oDk ataa 3t mese hmits. Tne tape 0 El2ctrica: Characte $105 7 070y aed CONG-1:ons for aCtua aev.cs opderanan H i
Note 2. Lniess otnerwese speciheg, min Max nmaos apply acrgss the O C 16 - 70" C temperature range and me d 75 ¥ 10 5 28 v powsr supply i
i range All typical values are tor T < 28 Cang Vo = SOV,
i Note 3: All currents im1D gevice Ding are SNOw" 35 DOSITive 3l Currents gut of gevice DinS ATE SHOwN 75 Negative, gk vitages are referenceg 1o R 1z
! Qround, uniess otherwise SOeC: 70, S values SNOwN 2l Max Or Mon are 56 Clastrhed on AbiOIute vaae Dasis
' Note 4: Oniy one oulDut al 2 tme shou'd De sharted.
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f Switching Characteristics vec=50v. Ta = 25°C {Notes 1 ana 20 i
Units ; i
) ) Pararmeter Conditions Min ! Typ | Max T} Unit H
{ to1 Dot Clock to Loas Vigea Smifr + C = 50pF R = Tk0). ; | 5 | ns ,\
c . Register Negatwe Eage I Laag Gucwit | | :
D2 | Dot Clock to Load Videa Shitt C = 50pF. R =1k, i bon | ioons ;
! Register Pesitive Ecge toaa Circurt t ; i | !
103 i Dot Clock to Laten Character Cp = 50pF R = 1k, ‘ R R ’ bons b
! Generator Poutive Ecge Load Circutt 1 i ‘ :
Lo | Dot Ciock to Latch Character © €L =800F Ry = 1xf2, ' 4 ns
Units i Generator Negative Edge | Load Cireuit 1
105 | Dot Clock ta Line Butter CpL = 500F Ry = 102, ' 20 ] ns
i Clock Negative Edge Load Circuit 1 - ,
v ' :
- tPW1 3 Line Buffer Clock Pulse Width | CL= 80pF, Ry =1 k0, NIDTY® i ns !
v : I Load Circuit 1 s | t
10§ i Dot Clock to Cursar Enabie ¢ Cy = B0eF, Ay = 1%, ; | 25 i ns
v i Quiput Tramsition i L3s0 Circuit | - | i
v o7 i‘ Dot Clock to Vahd Address , CL = 50pF, R = 1k, i Lo ns
i Quiput o Load Cirguer 1 i I
v E e | Lateh Character Generator to i Cy = S0pF Ry = 1k0Q, i 300+20T7 ! ns
| Line Rate Clocx Tramsinion i Load Circuit 1 : : |
v @ LHT) Laten Cnaracter Generator 1o . Cyp_ = 50pF, R = 101, ‘ : 400+207 | ns
sV ! Clear Line Counter Transition | Load Circuit 1 :
; T \
D10 + Line Rate Clock to Line b QL= 800F Ry =1kl i i 180 as i
b Counter Quipuz Transiuign Load Cirguit 1 i H
s {5301 Line Rate Clock 1o Lire Buffer CL=560pF, R = 1%, . P20 ns
[ Recirculate Enable Transition Load Circuit 1 : ;
" 01z Line Rate Clock te Vertcal i CpL=50pF R = 1k, i i 200 ns i
“ Blanking Traritue ! Load Cirewit 1 ! | i
013 Line Rate Ciock 1o Vertical ‘l Cy = S0pF, R =1k, ! | 200 ns :
A Sync Transition { Load Circunt 1 ! | t
B * |
/a 1014 Lateh Character Generatorto | € = 50pF R = 1k 100 ns H
—{ . Horizontai Sync Transttion !\ boad Circust 1 : H
[ d T * :
—f ; 151 Regrster Seleci-Memory I | 100 ng H
N H Adgaress Setun Time Prior to | {
v ! Reg:ster Load Negative Ecge :
1
11 Register Seiect Memory Hoid ‘ ; Q ne
v, Time Afiar Register Load | i
' Positive Edge i !
mA w2 i Register Load Pulse Width . 150 ! ns i
T : {
! 1A Xagr Massmum Dot Rate Froquenay | i a2g5 ! P MH2 ]
: P
mA fMAXchar Maximum Character Rate ; i 25 MH2z i
Frequancy ! !
!,::_to‘: 1LZ2. 12 Desav from Enabxse lr\p;ﬁ w0 CL=15pF, Load Circuit 2 L 2% ns
High impedance State tram i
i i
sty Logic 0" and Logic 17 ! I i
wced 10 7L, tZH Deiay from Enable Inpui 10 | €y =15pF Load Circuit 2 8 25 ns
Logic "0 and Logic "1 troam | !
High Impedance State [ I !
Note 1: Uniess gtherwise suesrhed, ait AC measurements are referenced 1o the 1.5 V level of the tnout 1o 1.5V of the suwbut |'
f Note 2! Whan external glock 10puts are used, [he input charsclendtes are 2oyt = 501t and tg « 10ns, tp = 1003 F
DT s defined as the duralion o nst ot ane fusl cyciz of tne Dot Sate Clogx titem 20 of the AQOM Program Taptel. "N genares the num- H
oer of DTs per gefimitan in item 24 of tne ROM Program Table,
i
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DP8350 Series Option Program Table (Nows1. 2. a0d ;
' i
1 I I [ i
fem Parameter | Value 1 !
Na. ! :
: : . | :
1 ‘i . Dots per Character l i |
1 Cwaracter {Font Size) ; . ; t ‘
2 i Sean Lines per Character : ; i j
i
3 | . Dots per Character i |
! Charzeter Fieid {Block Sizel . ; ‘
; Scan Lines per Character ] : i
5 , Number of Video Characiers per Row i f
; i
8 Number of Video Character Rows per Frame : . ;
) |
7 Number of Vides Scan Lines {item & x item &) i
8 Frams Refresh Rate (H2) (zwe frequencies allawed) A | 0= ; . 1
b 9 Deiay after/befora Vertigal Siank start 10 start of Vertical Sync {+/« Number of Scan Lines)
g _] 10 1 Vertical Symc Widtn {Number of Scan Linesi !
; . i 1
i 1 ’ Delay after Verticai Blank start to start of Videa [Number of Scan Lines) . ‘
-3 : I b%
3 12 | Total Scan Lines per Frame (1tem 7 + ltem 11 = Jtem 13 < ltem 53] t !
’ . i
Y 13 | Honzontal Scan Frequency (Line Rate) (kHz} Item 8 x leem 12} :
P * ;
g .3 14 | Number of Characier Times per Scan Line :
,_ o A 15 { Character Clock Rate {MHz} f1em 13 x [tem 14} H
Co 3 t
ST T 16 | Character Time (ns) {1+ ltem 151 '
‘,,, . o 17 | Delay after’betore Horizontal Btark start 1o Harizontal Syne Start {+/— Character Timas} : i
N -
. 18 Horizontal Sync Width (Character Times) '
s 1% Dot Frequency (MHz) {ltem 3 x ltem 15) i 1
- i
20 | Dot Time (ms) {1 + ltem 19} 3 ; ‘
; 21 ' Verngal Bianking Stos befere start of Vigeo (Numper of Scan Lines) i ; i
Lo 3 {Range = tem 4= 1 line to Q iines} ' ]l
-7 22 Cursor Enabie on all Scan Lines of 2 Row? [Yes or No) If not, which Line? ‘ H
: b 23 | Does the Horizontal Syns Pulse have Serrations auning Verncal Sync? {Yes ar Noj : 1
. 24 Width of Line Sufier Clock iomic “Q" state wathin a Character Time : ; H 1
E {Nurmber of Dot Time mnerementsy | : I '
25 Serration Puise Ywidin, 1t usec {Character T:mes) i P
= T :
26 Horizonial Sync Pulse Active state togc ievel (1 or O}
-.;‘ 27 1 Vertical Sync Puise Active state iogic level (1o ™ i
3 : — —— :
-3 i
% 28, Vertical Blanking Pulse Active state iogic ievel [1 0r O} t i
: ) :
A H
; Note 1. 1f the Cursor Enabie, ltem 22, 15 active 0 anly one hine of 3 CNaracter raw, tnen item 21 must be sither 17 or "0' uniast 11 8 the same 4
B 35 the bine setecred for Cursor Enaple :
LT
- L MNote 2. tteen 24 = ltem 20 shoutd be ™ 250 ns
. s Note 3. item 11 must be greater than ltem 4 =+ 1
7
g
T -
ﬂ/ﬂz;hﬁ)
L. hal T’
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EPB350 Series Option Program Table \(,‘) E
1 DPB350 Optian: BO Characters x 24 Rows, 5 x 7 Character Font, 7 x 10 Character Field E
L ‘
: T T !
—_ — Irt::j % Paramater { Valuc _.'.‘/_/ l
1 ! Dot per Character i 5 7 H
— Character [Font Size) ;
2 | Scan Lines per Character : 7 . i
3 i Dots per Character ; 7 E
| ' Character Fieid (Block Size) i
4 i ‘Scan Lmes per Character 10 : H
i = 1
. 5 Number of Vigeo Craracters per Row 80 A E
]
] Numbaer of Video Character Rows per Frame 24 2.7 ,
!
= . 7 ! Number of Video Scan Lines {Item 4 x ltem 6) 240 - :
_ 1 . T =y H
r 8 i Frame Refresn Rate (Hz} {two frequencies allowed) 1= BQHz | f0 = 50Hz H
9 ; Delay afrer/betore Vertical Blank start to start of Vertical Sync {=/- Number of Scan Lines} 4 3 { 30 2 ;
—_— * - i
| * 10 [ Wertical Symc Width (Numiber of Scan Lines) : w = | w3 H
q Cd 1
) . 11 | Detay after Vertical Blank start to start of Video {Number of Scan Lines) ! 20 : 72 - 1
—-— t > t
! 12 | Total Scan Lines per Frame {item 7 + item 11 = Item 13 + ltem 8} i 260°. . 312 v f H
: ;
13 Horizontal Scan Frequency (Line Rate} (kHz} Item 8 x item 12} i 16.6kHz 19 3 h
: : i) ¥
' 14 | Number of Character Times per Scan Liae i 100 1oz :
E 15 | Charscrer Clock Rate iMHz2) ftern 12 = ltam 14} 1.56 MHz | “‘g“f |
i : S i

: 16 | Character Time {ns] (1 = frem 15: 641 ns NERA
—— i : i K ;
I : 17 ¢ Delay after/before Horizanral Blank start to Horizontal Sync Start (+/- Character Times) 0 5" i :
? 18 | Horizantal Sync Width (Character Times) 43 -’7‘ ;t v
Il ! 19 | Dot Frequency [MHz) (1tem 3 x ltem 15) 10.920MHz 19, !1915‘
; l 20 | Dot Time tnsi (1% item 18) i 918ns Ski7
! 21 | Vertcal 3lanking Stoo betore start of Video {Number of Scan Lines} . :
. {Rangz = ltem 4 - 1 Line 10 0 hines) 1 / '
22 ! Cursar Enable on all Scan Lines of 2 Row? (Yes or No) if not, whieh Line? Yes v :5‘ L r
. ; |
23 | Does the Horizontal Sync Pulse have Serrations duning Vertical Sync? {Yes or No) No ] i
24 | Width of Line Buffer Clock logie "0 state withun @ Charatter Time P - [
._INumber of Dot Time increments) 4 - :
, 25 | Serration Pulse Width, if used {Character Times) ; - —_ f
! 26 | Horizontal Syne Pulse Active state iogic level (1 or 0} i 1 ] ?
{ i
i 27 | Vertical Sync Pulse Active state logic level {1 or Q) o] / f

I L
+ '
e same 28 l Vertical Blanking Puise Active state logic levet {1 or 9} 1 [ z
v
FULL/HALF ROW CONTROL {PIN 8} {
1
Device pin 5 converts the DPE350 programmed display With pin 5 in logic “0" state, the 12 character rows are £
from 80 cnaracters Dy 24 rows 10 50 ¢naracters by 17 equaliy spaced vertically on the CR 1. tach row 1 spaced 4
rows. by ane fuil row of planked video, I
{ﬁ n“"::mm 1 Aiso in this mode the address counter outputs address ¥
ow (P k
| Loge S : the same memory space for twa rows — the video row F
. oz and the planked row. Thus one hatf of the CRT memary {
‘ - E space is addressed with pin 5 n logic “0” state as {
0 8o 17 compared to pin 5 in logic *1" state. §
- {
1 :
3
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Figure 5. Sysrem Diagram Using a Line Buffar
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- Figurs 7. System Diagram with no Line Butter J 3
i
H
Note 1: {# the Curtor Enable, ttem 22,15 active on Only ona hine af 2 character row, then lterm 21 must be either =17 ar %" uniess .
115 the same 2t the Line tetected for Cursar Enable - f
i
Note 2: (tam 24 2 1tem 20 shouid be .« 2501, i
Note 3: frem 1) must be greater than ltem & + 1. 1 ' /ﬁ'
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