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MDL 2416C ti37

MDL 2416 TXV
MDL 2416TXVB

15" Red, 4-Digit, 16 Segment plus Decimal
HI-REL/Military Alphanumeric Intelligent Display®

with Memory/Decoder/Driver

Package Dimensions In Inches (mm)
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* 150 Mil High, Non-Magnified Monolithic Character

* Rugged Ceramic Package, Hermetically Sealed
Flat Glass Window

* Low Profile Package

¢ Dual in Line Configuration

« Close Vertical Row Spacing, .600 Inches
* 100 Mil Pin Spacing

* Wide Viewing Angle

¢ Wide Temperature Operating Range, -55°C
to +100°C

¢ Fully Integrated CMOS Drive Electronics

» Direct Access to Each Digit Independently and
Asynchronously

* TTL Compatible, 5 VoIt Power Supply

¢ Independent Cursor Function

« 17th Segment for Improved Punctuation Marks
s Two Chip Enables

¢ Interdigit Blanking

« Display Blank Function

* Memory Clear Function

» End-Stackable, Four Character Package

¢ Intensity Coded for Display Uniformity

¢ TXVB Process Conforms to MIL-D-87157 Quality
Level A Test and Tables |, Il, IHa and IV

s TXV Process Conforms to a Modified MIL-D-87157
Quality Level A Test and Table |
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The MDL 2416 1s a military alphanumeric four digit display
having a 17 segment font and built-in CMQOS dnve circuitry
that is TTL and microprocessor compatible. The integrated
circuit contains memory, ASCIt ROM decoder, multiplexing
circuitry, and drivers. The MDL 2416 1s designed for use In
extremely harsh environments where only the most reliable
product 1s acceptable.

Data entry 1s asynchronous and can be random. A display
system can be built using any number of MDL 2418s since
each digit of any MDL 2416 can be addressed independ-
ently and wilt continue to display the character last stored
until replaced by another.

System interconnection 1s straightfoward. The feast signifi-
cant two address bits (Ag, A4) are normally connected fo the
ke named inputs of all MDL 2416s in the system. With two
chips enables, (CE1, CE2), four MDL 2416s (16 characters)
can easity be interconnected without an external decoder.

Important: Since this 1s a CMOS device, normal precau-
tions should be taken to aveid static damage.

IntaHigent
Display Devices
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OPTOELECTRONIC CHARACTERISTICS @ 25°C !
T-41-37
ABSOLUTE MAXIMUM RATINGS OPTICAL CHARACTERISTICS
OC Supply -0.5ta +60VDC Spectral Peak Wavelength 660 nm typ
Input Veltage Retative to Gnd ~ ~0 5 to Vg +0 5 VDC Spectral Line Half-Width 40 nm typ
(all inputs) Viewing Angie (Note 1) 150°
Operating temperature -55t0 +100°C Digit Size 151n
-t
Storage temperature 65 to +125°C Lurninous Intensity (Typ ) 01 mediseg @ Ve =5V
Intensity matching, Seg to Seg 181 @ Vc =58V
DC CHARACTERISTICS @25°C
Parameter Min. Typ. Max. Units Conditions
Vee 4.5 50 55 Vv 25°C
leg (Blank) 0.10 15 4.0 mA Vee=5V, WR=Vgg,
* Viy=0 V All other pins
lec (10 segmentsichar. 65 85 115 mA Vee=5V
4 digits on)
loc (all segments on cursor 85 120 165 mA Voo =5 V Measured at
in 4 digits) (. 2 5 sec, 60 sec max,
V) (all inputs) 08 Vv Vgc=5V £05V
VIH (all inputs) 2.0 v Vec=5V 105V
I (all tnputs) 60 160 pA Vee=5V, Viy=08V
1 Measured at 5 sec
2 60 sec max. duration.
AC CHARACTERISTICS
Parameter Symbol —-55°C (ns) +25°C (ns) +100°C (ns)
Chip Enable Set Up Time Tees 190 275 © 410
Address Set Up Time Tas 190 275 410
Cursor Set Up Time Teus 180 275 410
Chip Enable Hold Time Tcen 25 25 25
Address Hold Time Tan 25 25 25
Cursor Hold Time Tcun 25 25 25
Write Delay Time Two 40 50 60
Write Pulse Tw 150 225 350
Data Set Up Time Tos 100 150 300
Data Hold Time ToH 25 25 25
Clear T 12 ms 15 ms 175 ms
TIMING CHARACTERISTICS
WRITE CYCLE WAVEFORMS
Bt T . VTS
— ’;,_ ol I Sl
|
0.4 41— K : X for tester calibration onk
-~ P—— —-_.i._rm Tl ( Y
" v
——l Two L— Tw ——;[
0006 X >
-'-l Tos L— ToH A—I
Notes 1 “Off Axis Viewng Angle” I1s here defined as “the minimum angle in any direction from the normal to the display surfage at which any part of
any segment in the display is not visible"”
2 Ths chsplay contans a CMOS integrated circut Normal CMOS handling precautions should be taken to avoid damage due to high static
voltages or electric fields. SEE APPNOTE 18
3 Unused inputs must be tied to an appropriate logic voltage level (ether V4 or V-)
MDL 2416C/TXV/TXVE
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TOP VIEW N . .-
° Pin | Function Pin Function
1 CE71 Chip Enable 18 | BL Display Blank
18 0 2 CE2 Chip Enable 17 D4  Data input
! 3 | CIR Clear 16 | D5 Data input
4 CUE Cursor Enable 15 D6 Datainput
9, J
’S’ZT 'SJZ' E’Z 'S.‘Z] 5 TU Cursor Select 14 D3 Datainput
VING N N 6 WR Wnte 13 | D2 Datamnput _8
DIGIT3 DIGIT2)] [DIGIT1 DIGITO 7 A1 Dugit Select 12 D1 Data input 43
9 8 A0 Digit Select i DO Data mput g;
(J 9 Voo 10 GND g £
-8
a
PIN DEFINITIONS
Vee Positive power supply Al Next to least sigmificant address bt
Gnd Negative power supply cu Cursor load control which must be held high 1o store
DO thru D6 Data tnputs, DO i the least significant data input and :’:‘a mrthe RAM and low to stare data in the cursor
D6 is the most signiicant data input emory
b= CUE Cursor function control, displays the cursor in any post-
WR \nh'{;:ﬁ ol?:’JUl which must be held low to write data into 10NS having an “en” in Gursor memory
CE1 CE2 Two chip enable inputs which must be held low to enable ER An nput which clears the RAM when heid low for 15ms
the chip BL Blanking input Turns off all segments when held low
AD Least signhicant address bit Does not affect RAM or cursar memory contents
CHARACTER SET
o] L W LT T W[ ]k [ Wl vl owm T T e L "
ol o t H H L L B H L L o[ Th T L H 0
ozl L L L [ [ 0] H H L L L L N [] H H
03] L L L L L L L L H O H [ A L] H H H
) L 2 E) 4 s 6 ? ' | s A_ B G b | E ¥
I i r A I T ’ T T
1 || I ! / /A ! 4
SRR N
nit|a 2 o 10 - / B
L T I o I 58 85' Y S S R _3.-3
! e = Tl 1 ‘
L L . L. [ ¥ | LY. I N |
MY oo l'l"_UlL- SJ8EF O J.;LJJ‘\ L1 v
S S S B ' p—— T
wiinls|] C {4 2, C T it |1re 1 AV, V‘?J"y\ b
! | N 1 \ ”N
Lo o e K L SN -

All other input codes display “blank”

MDL 2416C/TXV/TXVB
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T-41-37
FUNCTIONAL DESCRIPTION
Referning to the block diagram Oscillator Logic—provides all the necessary timing.
Display Memory—consists of a 4 by 7-bit RAM block. Dispiay Drivers—17 segment drivers and 4 digit drivers.
Fachd%bllt location holds the 7-bit ASCII data for the LED Displays—each display s compnised of 16
our cisplays. segments and one decimal point which make up the
Cursor Memory—nholds the cursor data for all the alphanumeric characters.
displays.
ROM-—has a look-up table for the 64 characters.
BLOCK DIAGRAM
_—
ROM f;?x?; 17 LINES
T
MUL?I:EélER DISPLAY
BB H HE
3 2 1 o0
__r______v._r\ 1]
RAM DIGIT
I INPUT CONTROL ]I ll GERsoR, I-
0 ju]
|é‘§|$|"ja § <J)g 8838848
TYPICAL SCHEMATIC FOR 16 DIGIT SYSTEM
+5
GND v »
1 1 I ]
D5 D4 | D3 Do
BL ———
7
DO-D6 > ] ] 1 ]
IR i
WR ——
oy —1
CUE -5
Aot —7~
. ()
i (oo
S _ CE
CE1 LDC CE1

MDL 2416CITXVITXVE
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LOADING DATA

Setting the chip enable (CET, CE2) to therr true state will
enable data loading. The desired data code (D0-D8) and
digit address (Ag, A¢) must be held stable during the write
cycle for staring new data

Data entry may be asynchronous and random (Digit O is
defined as a right hand digit with A;=Ag=0)

Clearing of the entire internal four-chgit memory can be ac-
complished by holding the clear (CLR) low for one complete
display multiplex cycle, 15 mS minimum The clear function
will clear both the ASCIl RAM and the cursor RAM Loading
an lllegal data code will display a biank

LOADING CURSCR

Setting the chip enables (CET, CE2) and cursor select (CU)
to therr frue state will enable cursor loading. A write (WR)
pulse will now store or remove a cursor into the digit loca-
tion addressed by Ag, A¢; as defined in data entry A cursor
will be stored if DO=1, and will be removed If DO=0. The
cursor (CU) pulse width should not be less than the write
{(WF) pulse or erroneous data may appear in the display

TYPICAL LOADING DATA STATE TABLE

For those users not requinng the cursor, the cursor enable
signal (CUE) may be tied low to disable the display of the
cursor function A flashing cursor can be realized by simply
pulsing CUE. If the cursor has been loaded to any or all
positions In the display, then CUE will control whether the
cursor(s) or the characters appear. CUE does not affect the
contents of cursor memory

DISPLAY BLANKING

Blanking the display may be accomplished by loading a
blank or space into each digit of the display or by using the
(BL) display blank input.

Setting the (BL) input low does not affect the contents of
either data or cursor_ memory. A flashing display can be
realized by pulsing (BL}

The display can be dimmed by pulse width modulating the
(BL) at a frequency sufficiently fast to not interfere with the
internal clock. Expenmentation is encouraged, although

4.5 KHz square wave on the (BL) pin will have no affect on
display bnghtness As the low state duty factor i1s increased,
the display will dim, not affecting other device functions.

ISPLAY
CONTROL ADDRESS DATA oL
BL CETCEZCUETU WRCTLR || A1 A0 (D6 DS D4 D3I D2 D1 DO || 3 2 1 o
H X X L X H H PREVIOUSLY LOADED DISPLAY G A E ¥
H H X L X X HI|X X X x x x x x x ||l¢ R E ¥
H X H L X X H [ X X {[x X X % x X x ||¢ " 8 ¥
H L L L H L H L oL H L L L HLMUHIaG®RTEE
H L L L H L H L H{|HULHULHTLUHIGRUE
H L L L H L HI |H L H L L HH L L 6 L U E
H L L L HLHI|HHIHL L L L HL B L U E
L X X X X H H || x x BLANK DISPLAY
H L L L HLGHI|HHIHE L L L HHHIG L v E
H X X L X H L X X ||CLEARS GHARAGTER DISPLAYS
H L L L HLHIX X SEE CHARACTER CODE SEE CHARACTER
X = DON'T CARE
LOADING CURSOR STATE TABLE
ISPLAY
CONTROL ADDRESS H DATA DDIGIT
BL CETCEZCUECU WRCLA || A1 A0 DB D5 D4 D3I D2 D1 DO (|3 2 1 0
H X X L X H H PREVIOUSLY LOADED DISPLAY B E A R
H X X H X H H | DISPLAY PREVIOUSLY STOREDCURSORS ||B E A R
H L L H L L H (L L X X X X X X H {B E A B
H L L HLLWHI|L H |x xx x x x 0 ||[6 E BB
H L L H L L H H L X X X X X X H e B B R
H L L H L L H H H X X X x X x H |#& B B8
H L L H L L H|HULIXx x x x x x v ||B € B
H X X L X H H DISABLE CURSOR DISPLAY B E A R
H L L L L L H{|HHI|IX X X x X x t ||B E A R
H X X H X H H DISPLAY STORED CURSOR B E B

X =DON'T CARE

MDL 2416C/TXV/TXVE
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QUALITY ASSURANCE LEVELS

The MDL 2416TXVBs are tested in conformance with The MDL 2416TXVs are tested in conformance with Quality
Quality Level A of MIL-D-87157 for hermetically sealed LED Level A, Table | and Group A, Tabte Il.

g':gfg ? ‘ﬁ"“,;ogr:/g ls\;:;eenlng: The product is tested to The MDL 2416Cs are tested in conformance with Quality
o " Table | & I, Group A, except delta determinants 1in Table |.

Table I. Quality Level A of MIL-D-87157

Test Screen Method Conditions
1. Precap Visual 2072
MIL-STD-750
2. High Temperature Storage 1032 Tamb=125°C, Time =24 hours
MIL-STD-750
3. Temperature Cycling 1051 Condition B, 10 Cycles, 15 min. Dwell
MIL-STD-750 | Tamp=-65°C to +125°C
4. Constant Acceleration 2006 5,000 G's at Y4 Crientation
MIL-STD-750
5. Fine Leak 1071 Condition H, Leak Rate €5x 107 cc/s
MIL-STD-750
6. Gross Leak 1071 Condition C
MIL-STD-750
7. Intenm Electrical/Optical Tests® lce, v at Veg=5.0V, Tamp=25°C.
8. Burn-in 1015 Condition B at Vo =5.5V, Tymp=100°C, t=160 hours
MIL-STD-883
9. Final Eiectrical Test @ Same as Step 7.
10. Delta Determinants Aly=-209%, Alge= £10%, Tynp=25°C
11. External Visual 2009 ’
MIL-STD-883
Notes:

1 MIL-STD-883 test method applies

2. Limits and conditions are per the Electncal/Optical Charactenstics The
lon and 1oL tests are the inverse of Von and Vg specified in the
Electrical Characternistics.

MDL 2418C/TXV/TXVE
2-100
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T-41-37
Table Il. Group A Electrical Tests - MIL-D-87157
Subgroup/Test Parameters LTPD
Subgroup 1 . .
DC Electncal Tests at 25°C™ lec(3), lec(CU)Y, lee(BL), I, lv and Visual Funchon at 5
Vec=5.0 V.

Subgroup 2 @
Selected DC Electrnical Tests at High Same as Subgroup 1, except delete |y Visual Function, 7 8
Temperatures'” Tamp=100°C 83

Subgroup 3 E _§
Selected DC Electncal Tests at Low Same as Subgroup 1, except delete ly Visual Funchon, 7 T2
Temperatures” Tamp=-55°C

Subgroup 4, 5 and 6 Not Applicable

Subgroup 7
Optical and Functional Tests at 25°C Satished by Subgroup 1 5

Subgroup 8
External Visual MIL-STD-883, Method 2009 7

Note:
1 Limits and conditions are pear the Electncal/Optical Charactenstics The
lon and lg tests are the nverse of Vou and Vo, specified in the
Electrical Charactenstics
Table llla. Group B, Class A and B of MIL-D-87157
MIL-STD-750 Sample

Subgroup/Test Method Conditions Size

Subgroup 1
Reststance to Solvents 1022 4 Devices/Q Faillures
Internal Visual and Mechanical® 2014 1 Device/0 Failures

Subgroup 22
Solderability 2026 Tamb = 245°C for 5 seconds LTPD=15

Subgroup 3
Thermal Shock (Temp Cycle) 1051 Condition B, 10 Cycles, 15 min Dwell LTPD=15
Moisture Resistance 1021
Fine Leak 1071 Condition H
Gross Leak 1071 Condition C
Electrical/Optical Endpoints®) loc (®), lee (CU), 1o (BD), Iy, Iy and

Visual Function at Ty, =25°C

Subgroup 4
Operating Life Test (340 Hours) 1027 Tamp= +100°C at Ve =55V LTPD =10
Electrical/Optical Endpointst® 1010 Same as Subgroup 3

Subgroup 5
Non-Operating (Storage) 1032 Tamp= +125°C LTPD =10
Life Test (340 hours)

Eiectrical/Optical Endpoints'® Same as Subgroup 3

Notes:
1 Whenaver electrical/optical tests are not required as endpoints, electrical 3 MIL-STD-883 test methods apply

rejects may be used 4 Limits and conditions are per the Electrical/Optical Characternistics
2 The LTPD applies to the number of leads inspected except in no 5 Vigual requirements shall be as specified 1n MIL STD-883,

case shall less than 3 displays be used to provide the number of Methods 1011 or 1011

leads required

MDL 2416C/TXV/ITXVB
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External Visual

1010 or 1011

T-41-37
Table IVa. Group C, Class A and B of MIL-D-87157
MIL-STD-750 Sample
Subgroup/Test Method Cenditions Size
Subgroup 1
Physical Dimensions 2066 2 Devices/0 Failures
Subgroup 2128
Lead Integrity 2004 Condittion B2 LTPD=15
Fine Leak 1071 Candition H
Gross Leak 1071 Condition C
Subgroup 3
Shock 2016 1500G, Time=05 ms, 5 Blows in
Each Orentation X1, Y1, Z1 LTPD=15
Vibration, Variable Frequency 2056
Constant Acceleration 2006 5,000 at Y1 Orientation
External Visual® 1010 or 1011
Electrical/Optical Endpointst™ Icc (), loc CU), o (BL). L, Iy at
Vec=5.0 V and Visual Function
Tamb=25°C.
Subgroup 4+ 3
Salt Atmosphere 1041 LTPD=15

Subgroup 5

Bond Strength® 2037 Condition A LTPD=20 (C=0)
Subgroup 8

Operating Life Test® 1026 Tamp= +100°C at Voe=5.50 V A=10

Electnical/Optical Endpointst®

Same as Subgroup 3

Notes:
rejects may be used
leads required
3 Solderability samples shall not be used

Methods 1010 or 1011
5 Displays may be selected prior to seal.

1 Whenever electrical/optical tests are not required as endpoints, electrical

2 The LTPD applies to the number of leads inspacted except in no case
shall less than three cisplays be used to prowide the number of

4 Visual requirements shall be as spectfied in MIL-STD-883,

6 MIL-STD-883 test method apphes

7 Linmts and condtions are per the electncal/optical charactenstics

8 Test method or conditions In accordance with detail specification If a lot
undergoing Group B inspechion has been selected to satisfy Group C
inspection requirements, the 340 hour life tests may be continued on test
te 1,000 hours to satisfy the Group C Ife test requirements In such cases
the 340 hour endpotnt measurements shall be made on a basis for
Group B lot acceptance or the 1,000 hour endpaint shall be used as the
basis for both Group 8 and Group C acceptance

2-102
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