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INTEGRATED DISPLAY
™o DL2416 Tt

THREE-FIVE SYSTEMS, INC. - TSM2416

FEATURES

® Internal Memory, Decoder, Multiplexer & Driver
= 17th Segment for Improved Punctuation Marks
m End-Stackable

m Microprocessor Bus Compatible

® Compatible TTL Inputs and Power Supply

= 4 Red Characters Magnified to 0.160"

= Wide Viewing Angle £50°

m 64-Character ASCIl Format

® Rugged Package—Totally Plastic Encapsulated
m Independent and Asynchronous Digit Access
= Independent Cursor Function

# Memory Clear and Display Functions

B Intensity Coded for Unitorm Displays

ABSOLUTE MAXIMUM RATINGS
Voltage at Any Pin: -0.3V to Vg +0.3V DESCRIPTION
Operating Voltage Range (Vge): 3.0V to 6.0V
Operating Temperature: -40°C to 85°C The DL2416/TSM2416 has four 17 segment alpha-
Storage Temperature: -40°C to 85°C numeric display diglts and an Internal CMOS driver,
Relative Humidity at 60°C: 80% The four 17 segmént monolithic LEDs are magnified by
i imum Vee: 6.5V an immersion bubble lens system.
Absolute Maximum Vo The integrated CMOS drive chip has memory to store

four 7-bit ASCIl words (corresponding to the four digits),
an ASCII to 17 segment alphanumeric ROM decoder,

BLOCK DIAGRAM and multiplexing and drive circuitry to drive the four
. 17 segment monolithic digits. Inputs and power supply
s 2 ' N requirements are TTL compatible, Data can be entered

directly from a microprocessor bus without additional

iNiZl iIXiZT INIZ1 INIZE interface circuitry. Data can be written asynchronously
iZINI iZIN I71N 171N through the seven bit data bus into a digit location

- addressed by the two-bit address bus.

] | I l I “ l | ] | “ l I I l Two or more DL2416/TSM2416s can be assembled
in series by connecting data lines in parallel to the data

bus. Similarly, address lines are connected in parallel
to the address bus. Write and cursor lines are aiso par-
alleled. Two chip enables are used to select the desired
4-digit group In up to four individual displays (up to six-
wouncn Scuton teen digits). For displays requiring more than 4 displays
(16 digits), extended addresses can be obtained with a

-1}

T\L 1 or N decoder IC.
11
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The cursor function causes 16 of the 17 segments of
a digit to light without disturbing the contents of the

R A7 CHAACTER cunson memory for that digit. ‘When the cursor is removed, the
LogC ‘ MEMORY MEMOAY character previously displayed returns. A cursor enable
CUE is provided for flexibility of contral.
wlm|m] 1alelat—
we W N T W “n oM 2N

THREE-FIVE SYSTEMS, INC. THREE-FIVE SYSTEMS, LTD.
Optoelectronies Group Swindon, UK,
4 TEL: 602-498-0035; FAX: 602-498-0188 TEL: (0783) 8618835; FAX: (0793) 814127

4-16




VAR ——

THREE-FIVE SYSTEMS INC

L4 D W 9034912 0000158 8 W

ALPHANUMERIG INTEGRATED DISPI.AY

F-19- 3(01

DL2416/TSM2416
DG ELECTRICAL CHARACTERISTICS T-41-3%9
| -40°c 25°C 85°C
Symbol Parameter Conditions [Min] Typ.[Max.| Min. ] Typ. [Max.| Min.| Typ.| Max,| UNts
Vee gupp:y \éoltage . ‘1 45 55 ’ v
upply Current— -
lec Digts on (10 Seg/Dig) | Voo =50V 75 | 150 65 [120 50| 90.| mA
lociem lec Cursor (16 Seg/Dig) | Ve =5.0V ____ 95 | 180 85 1160 65 | 140 | mA
looi | loc Blank YRz gV WR=50V) | 49| 27 08 | 24 06| 21| ma
e Input Current, Max. Ve = 5.0V, Viy = 0.8V 30 | 120 25 | 100 207 80 | uA
Vi input Voltage, Low Vee = 5.0V +£0.5V 0.8 08 o8| v
Vin Input Voltage, High Vee = 5.0V £0.5V 24 24 24 \
AG TIMING CHARACTERISTIGS Guaranteed Minimum Timing at Specified Temperatures at Veo = 4.5V.
rs_ym_bol Parameter -40°C 25°C 85°C | Units
tas Address Set Up Time 240 300 360 ns
two Write Delay Time 45 60 75 ns
tw Write Time 195 240 285 ns
tos Data Set-Up Time 80 100 120 ns
tou Data Hold Time 40 50 60 ns
tan Address Hold Time 0 0 0 ns
toun Clear Time 08 1.0 1.2 us
tees Chip Enable Set-Up Tims 240 300 380 ns
tacc Access Time 280 350 420 ns
teen Chip Enable Hold Time 0 0 0 ns
OPTICAL CHARACTERISTICS T,=25°C
Parameter Conditions Min Typ Max Units
Luminous Intensity per Digit Vee = 5.0V, 8 Segs On 05 1.0 med
Intensity Matching, Within a Digit Vee = 50V +33 %
Off-Axis Viewing Angle Vee = 5.0V +50 degrees
Digit Size 160 mils
Peak Wavelength Vec= 5.0V 655 nm
Pin No. Electrical Connection PHYSICAL DIMENSIUNS_
1 GE1 Chip Enable 1 o FOR DIGIT REFERENCE OMLY 8010 - o
2 CE2 Chip Enable 2 I Z P e
3 CCRClear P18 Z
4  CUE Cursor Enable ::::, g 2 . ° 1 I
§  CU Cursor Select T4 NN 800
6  WR wiite 1 | INIZE] NIZT | iNiZi | NiZT ] ot i 1524
7 A1 Digit Select LN | IZINE | BZ0ND | 1ZINE | (00m T
8 A0 Diglt Select o':l‘ 0300
9 Ves - ;; 742
10 GND PN 1 ¥ )
11 DO Data Input F b
12 D1 Data Input
13 D2 Data Input iy Rl ] "If;'f:.
14 D3 Data Input 8 sAN -
15 D6 Data Input PARTNUMBER (25.14]  DATE CODE ~INTENSITY CODE W m
16 D5 Data Input T __-,/,_\ _/_4‘ ’_7/ — —
17 D4 Data Input o8 AT A ,' \ ';"-
18 BL Blanking “f” omsmm vl 5 &
——J L 3 |
. INCHES b o180 ) L
DIMENSIONS: (Mitlimaters) oﬁ?‘% -/ J Wi " / ':p ' ¢
PIN J u —— —
TOLERANcES::"(x—:xx:% ?a.'s: (o.sn - "

l[ THREE-FIVE SYSTEMS, INC.
Opftoslectronics Group
™ TEL: 602-496-0035; FAX: 602-498-0168
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Swindon, U.K.
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FUNCTION DESGRIPTION T - I-.[. [~
. __ __Control_ ____ | Address Data Input Digit Digit mgn Dight
BL CE1 CE2CUE CU WR CLR | A1 A0O|DS D5 D4 D3 D2 D1 DO | 3 2 1 0
H X X L X H H Previously Loaded Display F O U R
H H X L X X H X X [X X X X X X X1I|F o v R
H X H L X X HIX X X X X X X X X|F (o] U R
H L L L H L H L L H L L L H v H|F 0 U E
H L L L H L H |L H H L L H H H L|F (o] N €
H L L L H L HIJH L H L L H L L HI]F I N E
HW L L L H L HIH H H L L H H H LN ' N E
L X X X X H H X X Blank Display
H L L L H L HIH H{H L L H H L L]L i N E.
H X X . L X H L |X X Cloars Character Displays . i
H L L L H L HI[X X See Character Code See Character Set

Loading Data—Data entry may be asynchronous and

{A0-A1) are held stable while WR Is held low. This stores

random, CE1 and CE2 must be held low and U must  the appropriate character from the character set into

be held high to enable data entry. The data code (D0-D6),

the digit specified by Ao and A1. This data Is maintained

which selects one of the 64-character setsand digitaddress  for that digit until new data Is entered. X = Don't care.

- control_ | Address Data Input Digit Digit 'Digit Digit
BL CE1 CE2 CUE CU WR CLR|A1 A0 /D6 D5 D4 D3 D2 D1 DO} 3 2 1 (]
H X X L X H H Previously Loaded Display B E A R
H X X H X H H Dispiay Previously Stored Cursors 8 E A R
H L L H L L HJL L}jX X X X X xXx H|B E A R
H L L H L L HIJL HJX X X X X X H B E = B
H L L H L L HjH L|X X X X X X H|lB ® B =R
H L L H L L HJ|H H|Xx X x X X x H|®B B ®B B
H L L H L L H|H L|x x x x X x L|lm & B B
H X X L X H H Disable Gursor Display B E A R
H L L L L L HI1H HI}X X X X X X L B E A R
H X X H X H H Display Stored Cursor B E B =B

Entry Into_Cursor Memory~—This is accomplished by
setting the CE1 and CE2inputs—as well as the CU input—
low. The cursor memory consists of 4 bits corresponding
to the four digits, each one addressable by way of the
A0 and A1 inputs. Once the address and data are stable,
the WR input must go high and the cursor memory will
respond to the DO input. That is, if DO is high, a cursor
will be written and if DO Is low, the cursor will be erased.

CLR will not erase a cursor. A cursor will only be dis-
played when CUE is high and the cursor function canbe
bypassed by tying CUE low. A flashing cursor can be
implemented by pulsing CUE; this results in alternately
displaying the cursor and the character originally written
in that digit. Cue will not alter the contents of either the
cursor or data memory.
Note: Cursor must be cleared during power up.
X = Don't care.

lllegal Code—If an illegal ASCIl code is entered as the
data code (i.e.,, D6 = D5) the display will automatically
be blanked for the corresponding digit.

initializing and Clearing the Display—To initialize the
device after power-up, enter a legal data code set
(D6 # DS5), and then clear cursors for each digit, Alter-
nately, all Internal data memories can be cleared by hold-

ing CLR tow for 1 us. This will not clear the cursor mem-
orles.

Display Blanking—in addition to blanking of the display
by loading a blank or space into each digit data memory,
this may be accomplished by setting the display blank
input BL low. This will not affect the contents of either
the data or cursor memories,

THREE-FIVE SYSTEMS, INC.
Oploslectronics Group
T TEL: 602-498-0035; FAX: 602-406-0168

THREE-FIVE SYSTEMS, LTO.
Swindon, UK,
TEL: (0793) 618835; FAX: (0793) 814127
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- ALPHANUMERIG INTEGRATED DISPLAY
DL2416/TSM2416 el a. 2,

TYPICAL APPLICATION CIRCUIT T L] - 37

D13 b4 D1y 612 011 016 09 OO 87 ] 05 b4 0 02 |l 00
Nizi RiZi INizi 71 Rizi NiZi RiZi Rizi Nizi NZi NiZi RiZi RiZ1 NiZi RiZi ’izi
7 1ZINH IZIND UZIND 12080 1IN IZIN] 121N 120N 1ZIN! 1Z1N] 1ZINF 121N 1ZIN IZIND 1ZIND 120N1
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Interconnect for < 16 Digit Systeml.

CHARACTER SET TIMING DIAGRAM
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The DL2418/TSM2418 s @ CMOS device and normal precautions should be takea

10 avold static demage.
L THREE-FIVE SYSTEMS, INC. THREE-FIVE SYSTEMS, LTD.
Optoelscironics Group Swindon, UX.
™  TEL: 602-496-0035; FAX: 802-496-0168 TEL: (0793) 618835; FAX:(0793) 614127
—— — e e

4-19




