



























































































































































































































































































































































































































































FR2368

The next push of the Set Button causes the display of
flashing Day Flag. The Day is advanced from one flag to
the next by depressions of the Display button. The next
push of the Set Button causes the display of flashing Hours:

minutes are advanced, the seconds become 00" and hold
until the next depression of S2 which returns the watch to
the normal display. If minutes were not advanced, the last
push of the Set Button places the watch in the normal

(actual time) with an “A” or "P~ signifying AM or PM. The

hour is advanced in the same way as other data.

The next push of the Set Button displays Hours: Minutes
with minutes flashing. Minutes are advanced as above. If

display without altering the seconds count.

NOTE

The setting and viewing of actual time is always distinguishable from Alarm
time by the fact that all Alarm time displays have a 3 second timeout feature

returning the watch to normal time mode.

FR2368 STATE DIAGRAM
DAY FLAGS
=\_':D e - — o
ALARM ON HR:MIN = oy B
1 o] |
i | ON/OFF
HR: MIN = . IR ) $1 —=mo s1
= ™ MO DATE = HR:MIN = py
60 SEC HOLD §1 - ALARM [ DISPLAY
ALARM OFF | 3 SECS ALARM SOUND :
TIME OUT o _L IF ARMED v
s1 :SECS -
ALARM OFF NORMAL
5 MINUTE SNOOZE s2
ENABLED
SET ALARM HR.
Y22 Cro I DN
HR: AorP = ppy
1
I
MO DATE = o s1 52
SET ALARM MIN
s1 P72 o o T )
DISABLE HR: MIN = PM
ALARM | SNOOZE SI1 S2
- (o € NOTES
HR: MIN = PM SET MONTH 1. All dashed lines represent 3 second timeout
wir _ o 2. '/ Indicates flashing information
9 MO DATE = 3. GD Indicates alarm disarmed
DISARM T 2 (D Indicates alarm armed (alarm flag is on)
ALARM | ALARM s1 . I3 Indicates alarm in either state
_ (m SET DATE 4. In normal mode S1 controls states
HR: MIN = py WV, T 5. In set mode S2 advances states and S | increments flashing data
MO DATE = 6. PM flag optionable; never on in any MO-DT-DAY state
T 31 | 7 7. Day flags always present; all day flags on except one for actual day
| SET DAY whichis OFF.
| —
w133
| MO DATE =
l s2 st
| SET | TIME HR
| NEPRYY 22
l HR: AorP = MON
f
| S1
SET | TIMEMIN TUE
| e, o 5| - CLEARFOR
| HR:MIN = pm £ WEDNESDAY
-+
| s1 |$2 THU
| S2 RELEASES
SET SECS IF ZEROED
I
L e .
SAT
\—
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FR2368

FRONTIER FR2X68 SERIES SYSTEM DIAGRAM

[

adjusted to minimum capacitance setting.

used and is recommended.

-

— 0SC OUT
ci' ' | 32768 OUTPUTS TO
] Hz SEGMENTS LCD
& DISPLAY
| Ly T BACKPLANE
21T noter oo™ NOTE 3
AL1
ALARM —— FR2X68
piezo [ R2X6
NOTE2 T ALD 120 x 134 MILS
CAP 1| '
s1 ]
DISPLAY c3
s2
SET CApz___r o2uf
c3,C4= uf typ.
VDD 1 e
+ VEE
—— " 1.5V (NOM) |
= ca
VSS T
VDD
NOTES

1. C1and C2 Match chosen. Crystal. For faster oscillator startup C2 should be

. For louder alarm output the following circuit may be used to drive a
ceramic resonator or magnetic speaker. Note frequency of alarm is 4 KHz.

3. Recommended commodore LCD displays:
VDD voo
\ 68
AL1 NPN
\ mh
{ . % K oon  m =
______ o =

FR2268 5017,5018 FR2368 5038 FR2568 5015,5040,5050.
4. As with all semiconductor devices, care should be taken to insure that no
light is allowed to strike the die. Predictably light will increase Ipp) leakage
and may cause malfunction. A non-transparent black coating is typically

J

FR2X68 ALARM OUTPUT NOTE

The FR2X68 series CMOS includes a number of alarm
models which operate in an identical manner. All such die
have been designed to drive typical piezo transducers
directly from the chip. The basic circuit is shown in
Figure 1.

It should be noted that ultimate loudness is, to a great
extent, dependent upon such factors as appropriate
mounting of the piezo, resonant frequency and other
acoustic factors.

For applications requiring a significantly louder alarm, the
circuit in Figure 2 has been used to amplify the voltage

3-23

applied to the piezo. For best results, AL1 should be used
to drive the NPN. This transistor should have a high collec-
tor-base breakdown voltage (e.g. 25—30 V) such as
25C1623.

Figure 3 illustrates the use of a similar NPN transistor as a
voltage clamping device to suppress externally generated
voltage spikes from a piezo. Note that such spikes, when
great enough in amplitude, may be able to overcome the
chip protection circuity and possibly cause loss of data.
The above circuit should not be needed in most cases,
however if a very high degree of shock immunity is re-
quired, it has been effective in direct drive applications.
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Shock Protection
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FR2368

FR 2 X 68 PINOUTS
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se—03 - 20+
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5TH-10
2ND-10
3RD-10
4TH-10

- €€

FR
2368
MON
SUN
SAT
FRI
THUR

R

2268

R
2068
A5
B5
F6
A6
B6
G6
Ccé
J6
D6
E6
C5
D5
15
E5

TN O N0

PIN
10
i
12
13
14
15
16
17




FR2368

ABSOLUTE MAXIMUM RATINGS

Operating Temperature 0° to 70°C

| Storage Temperatures - - 25°Cto 85°C
Voltage Any Pin ' Vop+ 3 Vto
Vgg— 3V

Supply Voltage (VDD - Vss) 20V

ELECTRICAL SPECIFICATIONS T, = 25°C; Fosc = 32,768 KHz; Vpp = 1.6 V (Unless Otherwise Indicated)

Symbol Parameter Min Typ Max Unit Test Conditions
Vop Power Supply Voltage 1.35 15 1.7 Volt
Ibb Power Supply Current 1.5 3.0 uA | Doubler connected but unloaded
Ve Doubler Output Voltage -14 Volt | lgg = 1pA
(See Note) Vpp = 1.5
In Switch Input Current =2 -25 nA ViN = Vb
Vstart Oscillator Start Voltage 1.4 Volt ’
0sC.
Switch Debounce 62.5 mS
Alarm Ogtput Resistance 1.0 KQ xij:ﬂ 14Vsupply — 05V
Avg. Alarm-On Ipp 100 nA
Segment Output Current 1.0 PA | Vg =-14
(Source or Sink) 1.0 Vseg = Vsupply = 0.2V
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commodore semiconductor group PRELIMINARY

LCD

LIQUID CRYSTAL DISPLAYS

Commodore offers a wide variety of standard liquid crys- Commodore also offers LC displays for calculators, instru-
tal displays for both mens and ladies watches. Superior ments, and a variety of custom applications. Our proto-
surface technology employing low tilt angles, uniform LC type facilities can take a customer’s concept from spec
thickness, and fast response times make these the most sheet to finished displays in a matter of days.

readable displays on the market today. Either direct drive

or multiplexed, these displays are compatible with low Please contact the factory for details.

voltage output CMOS with a peak voltage of 2.7 and as
low as 1.5. Drive circuitry of this type is available from

Commodore’s Frontier division.

ENVIRONMENTAL SPECIFICATIONS

Test

Condition

Temperature Cycle

Temperature Storage with polarizer —no bias?
Temperature Storage without polarizer —no bias

UV Exposure

10 cycles of 15 minute extremes at 0°C and 60°C in air with
15 seconds maximum transition time

50°C for 96 hours including polarizer

1000 hours at 60°C-1000 hours at —20°C (operating current not
to change by more than 50%)

500 hours direct sunlight at 25°C (operating current not to change
by more than 50%)

NOTE

1. Storage for extended periods or at higher temperatures may cause polar-

izer degradation.

OPERATING CHARACTERISTICS

Parameter Min Typ Max Units

Operating Voltage 25 3.0 6.0 Volts
Operating Frequency Range 25.0 320 500 Hz
Drive Current at 3 V — All Segments 350 800 nA
Segment Capacitance 15 pF
Response Times: t on 100 130 MSEC

t off 200 210 MSEC
Operating Temperature -10.0 58 °C
Storage Temperature -20.0 70 °C
Viewing Angle 45 Degrees
Contrast Ratio (On Axis) 20:1
Life Time 50000 Hours

NOTE

Unless otherwise specified T = 25°C and test voltages are 32 Hz square

wave, 3.0 VAC.
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commodore semiconductor group

LCD
Rev 01
DISPLAY AND CHIP GUIDE FOR COMMODORE OPTOELECTRONICS AND FRONTIER
' 2368
2222 2268/2080| 3'2 Digit *2568/2080
3% Digit- 2268 3%z Digit With *2068/2568| 5'2 Digit 2069
2204 Biplex. | 32 Digit With Alarm & 2668 5% Digit With 6 Digit
Basic 32 | Month/ With Melody | Days of Basic With Melody With
or 4 Digit |Date Flags| Alarm Alarm Week 6 Digit Alarm Alarm Chrono
PEN
320 x 550 5075
LADIES’
.354 x .590 5004 5060 5017 |
488 x .618 5077 5067 5065 5059 5051
5063 |
.389 x .530 5053
UNISEX
454 x .690 5007 5076 5036 5042
MEN’S
.520 x .805 5012 5061 5018 5038
454 x 827 5014
452 x 941 5015 5015
.637 x .806 5064 5047 5050 5066 5049
1410 x .862 5078
5052
.555 x 941 5056

*2068 Alarm Frequency = 2 kHz; 2568 Alarm Frequency = 4 kHz
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commodore semiconductor group

LCD

s

Model 5004 Ladies 3'2 Digit Display
Outside Dimensions .354 (8,99) x .590 (14,98)
Digit Height .152 (3,86)

_7

.023 (0,58)

—091 437 (11,09)
(?‘3” ~019(0,48)
(3_3:6) R‘_\ ’:Aosa SPAE:;//S._ oozs(qos)
R_f.z-uuu AT
_______________ .
(B LY S—7 T T
354 |
(8,99) 150 | U @ Q o 0 152 224 (568)
:43‘;3;) ! U @@) o UQ (386)  MIN VIEWING
| 6 .
I e — |
(1 Groinin jrr:ﬂ :
J j..,r
082
(2,08
443(1125) ——————
518 (13,15) {
MIN. VIEWING AREA
OIS — ol le———— .590(14,98) —— |
(0,38)
MAX.
NOTE
Dimensions in Parentheses are Millimeters.
Tolerance unless Specified: XXX = £.005 (0,12)
Pin Schedule
1 Backplane 7 SegEp 13 SegB3
2 Half Digit 8 Seg Dy 14 Seg A3
3 SegkEq 9 Seg Cy 15 SegF3
4 SegDq 10 SegkE3 16 Seg G3
5 SegCq 11 Seg D3 17 Seg By
6 Colon 12 Seg C3 18 Seg A

—

[-008 (0,20) MAX.
—=[—.010(0,25) MAX.

il
__T
.276

(%01)

_"I .039(0,99)

" L.on‘-m(qa!"m)
.ozogos(o,so”ﬁ‘"
l—028 2003
(0,71%0.007)

19 SegFy

20 Seg Gy

21 SegBq

22 Seg Aq

23 SegFq

24 Seg Gq
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commodore semiconductor group

LCD

.059 R.—

(1,49) \

Model 5007 Unisex 3%z Digit Display
Outside Dimensions .454 (11,53) x .690 (17,52)
Digit Height .165 (4,19)

580 (14,73)

— -030(0,76) PADS

020(0,50)
" 027068) - .0025
7 /‘ (0,06)

T—.OSS(‘.SS)

(i|,53) 250
(6,35)
MAX.

L

AR AR
_tand Yila o gd b se a3 |
PRSI B S «—— —

FHa() &) 1| &

.302(7,67

MIN. IEWING
(4,19) AREA

— |

fe—— .46 4(11,78)

- 4p—008(0,20)
MAX
- 4}—010(0,25)
MAX .

(899

L

,020%003(0,5024007)

l—.028%003( 7/20.007)

.618(15,69) —.036(0,91)
I MIN. VIEWING AREA
.0I5 —f I‘———-,GSO (17,52)

NOTE

Dimensions in Parentheses are Millimeters.

Tolerance unless Specified: XXX = =+.005 (0,12)

Pin Schedule
1 Backplane 7 Segkp 13 SegB3 19 SegFy
2 Half Digit 8 Seg D> 14 Seg A3 20 Seg Gy
3 SegEq 9 Seg Cy 15 SegF3 21 SegBq
4 Seg D1 10 SegE3 16 Seg G3 22 Seg A1
5 SegCq 11 Seg D3 17 Seg By 23 SegFq
6 Colon 12 Seg C3 18 Seg Ay 24 Seg Gq
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commodore semiconductor group

LCD

-

Model 5010 Men’s 6 Digit Watch Display )
Outside Dimensions .452 (11,48) x .941 (23,90)
Digit Height .180 (4,57)
1135 (3,43)
l——_OIQ? PADS 8 SPACES (0,50)
— 008 MAX.
.886 (22,50) | }=—.027(0,685) (0,20)
-027(0,68) - .
A
("'02?”4 R‘\ .028(0,68)
AR DU TG T BT i ] I 1 —
i A 452
318 (8,07) H (11,48)
MIN. VIEWING —):r B D U o 0 O D O .' 1 zofo ! 3
. (9,50
MER e | XX X T XY 80 ) LAl ass (508
! @ @ U o O 0 % @L : (3.43)  MAX.
_‘1— Q? Qz Q& C‘B 5 6 - -—"——l
JE S SUS N RS AN S | U —_— d -7
[T ?-'-'ﬂ“-’fﬁl’;-'ﬂﬂ Tf\"‘ [ “IT:[* IS 1 __039(0,99)
J L .0045— J ‘L - 4!
(0,1)
! K &
(2501 (2.0 (928 oo,
0112002 (Q,27* 0008)
767 (19,48) 'ozootfu(o’song,)
044 — L————-—.ess(zl.en
1 MIN.VIEWING AREA
.941(23,90) f——.015(0,38 )
MAX.
NOTE
Dimensions in Parentheses are Millimeters.
Tolerance unless Specified: XXX = *.005 (0,12)
Pin Schedule
1 SegEq 13 SegCy4 25 Seg Bg 37 SegB3
2 SegD1, Aq 14 Segks 26 Seg Ag 38 SegF3
3 SegCq 15 Segls 27 SegFg 39 Seg G3
4 Segkp 16 Seg Dg 28 SegBg 40 SegBj
5 SegDy 17 SegCs 29 SegAg 41 Seg Ap
6 SegCy 18 Seg Eg 30 SegHs 42 SegFp
7 Colon 19 Seg Dg 31 SegFg 43 Seg Gy
8 SegkE3 20 Seglg 32 Seg Gs 44  Seg B1q
9 Seg A3, D3 21 Seg Cq 33 SegBy 45 Seg Fq
10 Seg C3 22 Seg Gg 34 Seg A4 46  Seg Gq
11 SegEg 23 Backplane 35 SegFy
12 Seg Dy 24 Bar 36 Seg G4
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commodore semiconductor group
LCD

( Model 5012 Men’s 3% Digit Watch Display
Outside Dimensions .520 (7,62) x .805 (20,45)
Digit Height .180 (4,57)

--—— —— 668(16,96) ~————- - 068(1,73)
- ~030(0,76) PADS

1028(0,71) SPACES
034R —
(@se) : 027(068)  —/£—0025
N /  (0,06)
N _i_y :
L T
|  I———
|
520 .300 | ll;
(7.62) (7,62) !
MAX . | [ (@87
| U I- 362 MIN /'EWING
| R _ (949) +«REA
} K
1
U\ ‘
HRCEERE '
11 FE
536 (13,61)
715 (1816) ——————— ] [—045(1,14)
MIN VIEWING AREA
015 — p—————— 805(20,45)
(0,38)
MAX .

NOTE
Dimensions in Parentheses are Millimeters.
Tolerance unless Specified: XXX = +.005 (0,12)

Pin Schedule
1 Backplane 7 SegEp 13 SegB3
2 Half Digit 8 Seg Dy 14  Seg A3
3 Segkq 9 Seg Cy 15 SegF3
4 Seg D1 10 SegkE3 16 Seg G3
5 SegCq 11 Seg D3 17  Seg B
6 Colon 12 Seg C3 18  Seg A

— 008(0,20) MAX

—-1 }— 010 (0,25)MAX

-

.420
(10,67)

|~ 050
L _mrv)

N .}zo’-m(o,sowm')

F—028%993 (07120.007)
19 SegFy
20 Seg Gy
21 SegBq
22 Seg Aq
23 SegF1q
24 Seg Gq




commodore semiconductor group
LCD

( Model 5014 Men’s 6 Digit Watch Display
Outside Dimensions .454 (11,53) x .827 (21,0)
Digit Height .180 (4,5)

.120 (3,05)

—-‘ .015(0,38) PADS
-— 'v~ 020(0,51) SPACES
————— 785(19,94) e 021(0,5) —{}-008 MAX (0,20)
~ | 010 MAX (0,25)
’ 025 (0,6) o
«H—ozzs(o,ssnw AHTO’“
TT TT T T
1N} [ 1
L |=}

-0 30 R. W THrpTTT TITTITTTTT TTHrr I TIrrTT T Ill‘l;z
(.7 JiUFJL"'LHJUUL. JHLE DU U] 1 }
| YN [ e Y
298 i 7 <A (S—7 D | 354
(7.56) : B O G D G D O H — | p _TS%QA)AX (8,99)
MIN. VIEWING T .
AREA ('4“-:’:7) ! @@6 O DQU UDO D O ODO,_ E 120
N 22 Vi S o W am V) DAY L e
| 1 2 3 4 5 6 U
=-rﬂmriwn&wmn: :TiTﬁiTiT’jtﬂﬂT: 7 }\'
L l\/oo‘vs __l vozgjoos
(0,11 (0,71+ ©:007)
—{020 070 (=
(2.3) (1,8) 011902 (02740,005)
OR
p———— 663 (16,84) ————J .020%.003 (0'5010.007)
03¢ —~ f—— 759 (1927)
(0,86) MIN. VIEWING AREA
827 (21,0 — 0I5 MAX
(0,38)
NOTE
Dimensions in Parentheses are Millimeters.
Tolerance unless Specified: XXX = +.005 (0,12)
Pin Schedule
1 SegEq 13 Seg C4 25 Seg Bg 37 SegB3
2 SegD1, Aq 14 Segks 26 Seg Ag 38 SegF3
3 SegCq 15 Segls 27 SegFg 39 SegG3
4 Segkp 16 Seg D5 28 SegBjg 40 SegBp
5 SegDy 17 SegCs 29 Seg As 41 Seg Ay
6 SegCy 18 Seg kg 30 SegHs 42 SegF)y
7 Colon 19 Seg D¢ 31 SegFs 43 Seg Gy
8 Segk3 20 Seglg 32 Seg Gs 44 Seg Bq
9 Seg A3,D3 21 Seg Cq 33 SegBy 45 SegFq
10 Seg C3 22 Seg Gg 34 Seg A4 46 Seg G1q
11 SegEy 23 Backplane 35 SegFy
12 Seg Dy4 24 Bar 36 Seg G4
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commodore semiconductor group

LCD

Outside Dimensions .452 (11,48) x .941 (23,90)
Digit Height .180 (4,57)
.135(3,43)

:

r.0197 PADS & SPACES (050)

rModel 5015 Men’s 6 Digit Watch Display With Alarm

886 (22,50) ), {._.027 (0.69) —y (ggg) MAX.
054 R. 027 (069) 020 . 010 MAX.
427 028 (@7 /’7&50 —‘ lt”'—(o.zs)
] - |
NNCERRRETERRARERARITERRRRERRRERSNELINRIRERARE:!
\_‘,__'_/L_______l_li _____________ [ R i
I\ / / \\
i~ x
L e T[T @G@@@g/ o () ) Ly 2 :
B . : 8 S/ T :
(4o e g8e | 1 XEX X X XD DCE@ DC> GT A & : 5501
X 9 @ D O D 0 0 H 343 !
S VR VIR Zem VAL'am\ AU g !
T / E3 / 3 \ e / © / -
\ § |
B I D A A S ]
ORI C T T T T T T o oo
oL mr L |
&30 5.06) — ‘—‘(g'?,?:fg:)
- (6?5?:(3:;3
767(9.48) 1D IN PARENTMESES ARE IN MILLVETERS.
0465 o] 848(12.54) 2) TOLERANCE UNLESS SPECIFlED:XXX-(gg!;
[(X-)) MIN. VIEWING AREA
941 (23,90) le——-0I5 (0,38) MAX.
NOTE
Dimensions in Parentheses are Millimeters.
Tolerance unless Specified: XXX = +.005 (0,12)
Pin Schedule
1 SegEq 13 Seg C4 25 Seg Bg 37 SegBj3
2 SegD1q, Aq 14 SegEs 26 Seg Ag 38 SegF3
3 SegCq 15 Segls 27 SegFg 39 Seg G3
4 Segkp 16 Seg Ds 28 SegBg 40 Seg By
5 SegD) 17 SegCs 29 Seg Ag 41 Seg Ay
6 SegCy 18 Segkg 30 SegHs 42 SegFy
7 Colon 19 Seg Dg 31 SegFs 43 Seg Gy
8 Segk3 20 Seglg 32 SegGs 44  Seg B
9 Seg A3, D3 21 Seg Cq 33 SegBy 45 Seg Fq
10 Seg C3 22 Seg Gg 34 Seg A4 46 Seg Gq
11 Seg E4 23  Backplane 35 SegFy
12 Seg Dy 24 Alarm 36 Seg G4




commodore semiconductor group
LCD

and PM Flags

Digit Height .152

034R.
(0,86) x

Outside Dimensions .354 (8,99) x .590 (14,99)

(3,86)

OI9’O 48) PADS 8 SPACES

47 5 (12,06)
026(066)
——.023TYP (0,58)

4 Model 5017 Ladies 3% Digit Watch Display With Alarm

[*—.058 MIN.

(,47)

le—008 MAX. (0,20)

j._,OIO MAX. (0,25)

| NLC ' ' 'L:_: JREFSRRRARARRRENC] i
-354 S I W SR s I
(8,99) T : CD ’i_ 056 f l
150 | o i 152 224 276
(380 —:' U 5 U U U R (3,86) (568) (’7 on
: o K 1,08 . g
{ !‘ a I_I_') J_ 042 MIN‘VIEWING AREA
~- — - - —_ e e ] ' |
:T| '.’: :':' i 1:- i :i'l!’ 039 (0,99)
!
- 07:}L (%(.’gge) — 0281293 (0717
J;';, fo— | — .092 (2,33) | ont.00 (g,p71000)
OR
481 (11,45) —— 020% 003(050%%%7)
(~—.518 (13,15) —————————— [=—.036 (0,9
MIN. VIEWING AREA
018 —= P————.590 (14,98)
MAX.
(0,38)
NOTE
Dimensions in Parentheses are Millimeters.
Tolerance unless Specified: XXX = +.005 (0,12)
Pin Schedule
1 Backplane 8 Seg Dy 15 SegB3 22 Seg Gy
2 Half Digit 9 Seg Cy 16 Seg A3 23 Seg Bq
3 SegkEq 10 SegE3 17 SegF3 24 Seg A1q
4 Seg D1 11 Seg D3 18 Seg G3 25 SegFq
5 SegCq 12 Seg C3 19 Seg Bj 26 Seg Gq
6 Colon 13 PM 20 Seg Ay
7 Segkp 14 Alarm 21 SegFp
—
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commodore semiconductor group

LCD

-

Model 5018 Men’s 3'2 Digit Display With Alarm/PM
Outside Dimensions .520 (13,20) x .805 (20,44)
Digit Height .180 (4,57)

r

362
(919)
MIN.VIEW-
ING AREA

|

—d_?;g) 6501(16,51)
' ’-—.oze(o,ss) PADS & SPACES
030 R .0025(0,006)
@)\ >\<
UL TN Ltk
K\_ISJ_J..LJ.J.L_ O T O T L O O I N Y . < IR
A 1 \:
.520 | N
(13,20 ' \A/ |
g | o008 1| o
MAX. | 0 na ; @ ! t4.57)
R o () L) |
| |
| K F) 3 _IP_ _:_
J ! ,
7 ]‘!T."'—ETTT."! R RN ‘.'IT’l'g{"'
1 .| 1111 1 11 |/I F I T T . | 1
‘/ 7 -/ 027(0,68)
.100 L.oas(o,aa)
(2,54)
.566(14,37) —————— o~ | —1—119(3,02)
NN NWRE AREA 045 (L14)
.015 (3,81) — | .805(20,44) —————
MAX.
NOTE
Dimensions in Parentheses are Millimeters.
Tolerance unless Specified: XXX = +.005 (0,12)
Pin Schedule
1 Backplane 8 Seg D) 15 SegB3
2 Half Digit 9 SegC) 16 Seg A3
3 SegkEq 10 SegkE3 17 SegF3
4 Seg Dq 11 Seg D3 18 Seg G3
5 Seg Cq 12 Seg C3 19 SegB)
6 Colon 13 PM 20 Seg Ap
7 SegkEp 14 Alarm 21 SegFy

.ﬁ

i

(|

le—008(0,20) MAX .

~—010(0,25) MAX.

420(10,67)

_050(,27)

R

22
23
24

26

_L_ont®%a27*%°%,

oR
.020%903(0,50"%%%")

[—.028%993 (0 710,007)

Seg G
Seg B
Seg Aq
Seg Fq
Seg G1
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commodore semiconductor group
LCD

Alarm, PM, and

Day Flags

Outside Dimensions .520 (13,21) x .805 (20,44)
Digit Height .180 (4,57)

( Model 5038 Men’s 3% Digit Watch Display With

—{ 080 646 (16,41)
(2,03)| 022(0,56)PADS —{}+—008(0,20) MaX.
.030R: 02 0|7(043)SPACES —~}+-010(0,25) MAX.
?l“l_' I8 o
\T": L o8 [ —
—————— T
T |
.520 ! t
U211 309 : 0 a" 0 is)
(n62) I g ©F5 (asT) | MINVIEW- 420ti0.67)
MAX. : O @ e ) ING AREA
! J ¥ l (3,'«3)
L : [3 1
\ ¢
- 3 . b ¥
1 LI A | [I  -osouzn
[ '
7] 025 027 (0,69) n
083 [_/ (g':g L 020003 (0,51 ¥307¢)
@10 _’H (g'ﬁ)cs, .027(0.69) —~ 0287903 (07]20.078)
.100
259
631 (16,03} 089(2.26)
WIN.VIEWING ARE A oY
.015(0,38) —f —————————— 805(20,44)
MAX.
NOTE
Dimensions in Parentheses are Millimeters.
Tolerance unless Specified: XXX = +.005 (0,12)
Pin Schedule
1 Backplane 10 SegkE3 19 Tuesday 27 SegBj
2 Half Digit 11 Seg D3 20 Sunday 28 Seg A2
3 SegEq 12 Seg C3 21 Monday 29 SegF2
4 Seg D1 13 PM 22  Alarm 30 Seg Gy
5 SegCj 14 Thursday 23 SegB3 31 SegBq
6 Colon 15 Friday 24 Seg A3 32 Seg A1
7 Segkp 16 Saturday 25 SegF3 33 SegFq
8 SegD) 17 (Blank) 26 Seg G3 34 Seg G1q
9 SegCy 18 Wednesday
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commodore semiconductor group

LCD

( Model 5039 Men’s 6 Digit “Super Chrono” Watch Dis-
play With Chrono, Run, Auto Range and Lap Flags
Outside Dimensions .452 (11,48) x .941 (23,90)

Digit Height .180 (4,57)

.120 (8,05)
('8.252?—- e .890(22,61) - —-1-—13?2%)"“"
—«] f=—.015 PADS (0,38)  —=| }+—023(058TYP e a9t
«‘ 020 SPACES (0,51) .025 (0,6 ) TYP
r .018 (0,4)
.054 R
(1,27) |
O\ 1
r fg jﬁ‘“’ _l_
.318 (8,07) ¥ z!;o 52 I
§ .. ¢ | .
VWG oo T d ) an
(ﬁ” !
126
(320
M I 039(0,99)
2003
_'J”?&%.‘ao.oon
020,003
F e fe————————— 786 (19.96) ~—(.g§>a)mx. 10,500,007,
O44—o je——  _853(21,67)
L,k MIN. VIEWING AREA
.941(23,90)
NOTE
Dimensions in Parentheses are Millimeters.
Tolerance unless Specified: XXX = +.005 (0,12)
Pin Schedule
1 SegEq 14 SegEs 27 Chrono 40 Seg A4
Seg D1, Aq 15 Segls 28 Run 41 SegFy
3 SegCq’ 16 Seg D5 29 Auto Range 42 Seg Gy4
4 Segkp 17 Seg Cs 30 lap 43 Seg B3
5 SegD) 18  Seg Eg 31 SegBg 44 SegF3
6 SegC) 19 Seg Dg 32 Seg Ag 45 Seg G3
7 Colon 20 Seglg 33 SegFg 46 Seg By
8 Segk3 21 Seg Cg 34 Seg Bsg 47 Seg A2
9 Seg A3, D3 22 Seg Gg 35 SegAs 48 SegFy
10 Seg C3 23 Backplane 36 SegHsg 49 Seg G
11 Seg E4 24 (Blank) 37 SegFs 50 SegB1
12 Seg D4 25 (Blank) 38 Seg Gs 51 SegFq
13 Seg Cy4 26 (Blank) 39 Seg B4 52 Seg G1q
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commodore semiconductor group

LCD

( Model 5040 Ladies 6 Digit Multipurpose Watch Display
With Alarm, PM, and Date Flags.

Outside Dimensions .488 (12,4 x .618 (15,7)
Digit Height .141 (3,6)

102 (2,6)
066 486 (12,35~
(1,68) .(()oogo)MAx.—— p—
PADS ,0098 —= !
(0,25)
—{ =—.010 MAX.
(0,25)
I—.OI8(0,46)
030 R
©.76) \
2% 1
’ —
|
.339(8,61) .024 : 417
. {0,61) (10,6
MNNER N "_JGI__* (?B) e 125 i
.41 J |
(2558) i
[ i
0745 -(%9,6 ) <3‘7)M‘N ]
a, a:) MIN. i 4 | .0355 (0,90)
.020%003
e (050%0.00%
' -~ [ (P iy . +.003
.481 (12,22) .3%3)((0.6) L-_(o%o* o 007
.532 (13,51)
MlN VIEWING AREA
.618 (15,7)
NOTE
Dimensions in Parentheses are Millimeters.
Tolerance unless Specified: XXX = =+ .004 (0,10)
Pin Schedule
1 SegkEq 13 Seg Cy4 25 Seg Ag 37 SegF3
Seg D1, G1, Aq 14 Seg ks 26 SegFg 38 Date
3 SegCq 15 Segls 27 Seg Bsg 39 Seg G3
4 Segky 16 Seg Djs 28 Seg As 40 Alarm
5 Seg Dy 17 Seg Cg 29 SegHs 41 SegBy
6 SegCy 18 Seg Eg 30 SegFs 42 Seg A)
7 Colon 19 Seg Dg 31 Seg Gs 43 SegF)
8 Segk3 20 Seglg 32 SegBy 44 Seg Gy
9 Seg A3, D3 21 Seg Cq 33 Seg A4 45 SegBq
10 Seg C3 22 Seg Gg 34 SegFy 46 PM
11 SegE4 23 Backplane 35 Seg G4
12 Seg Dy 24 Seg Bg 36 SegB3
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commodore semiconductor group

LCD

Outside Dimensions .637 (16,18) x .806 (20,47)
Digit Height .200 (5,08)

Model 5047 Men’s 3% Digit Direct Drive Watch Display With Days of Week, Alarm, and PM Flags

015(0.38) 041004, o 1046 Rev o
e 175(4, 45) oS 032 7PLES, 0.17) ~
ow(o 41)_{ ] I"oen) 0575(l 46) - ’;‘SLC 008(0,20) T"m%&?s)
050R. ‘l MAX. r
“'27)-—\ T ‘n T T |...,,l|..l.1|1 ‘—47
A e ey | |
_,____u—_:u__'_l__l______ |- a0l [
0505(1,28) \\ (oiml)
w T F S~ 3 ~
494 T H } 2 PL7S.
(12,55) 075(.90) D U I
MIN. IR ,_L
VIEWING 751 o1 - !
=| ! .200 | 382 |
= ! (5,08)| (9,70) |
(:2,2,3, ' _/__l_(alge) | I
K U O U P! l 637(16.18)
0300076} _ Z—\ 1\ M| L
2 3 0615
/ / j / /| (1,56) j
) R N R N )
,on*su.ae) R R | 039009
- 030 +ipes 1| | | 022(0,56) _|d kozoto0?
L IIZj 20'[;(1_6:‘3 " na 003 —o (OVSI:O'O.IS)
(2,84) 05207
648(16,46) ————————
.724(18,39)
MIN. VIEWING AREA
e — 806 (20,47)
Notes:
1). Dimensions in parentheses are in millimeters.
2). Tolerances unless specified xxx = +.004(0, 10).
3). Days of week are permanently printed on display.
PIN SCHEDULE
1  Backplane 10 SegC, 19 Blank 28 SegF,
2 Blank 11 SegE; 20 Blank 29 Seg G,
3 SegkK 12 SegD; 21 SegB; 30 Tuesday
4 SegkE, 13 Seg C; 22 Seg A3 31 Monday
5 SegD, 14  Thursday 23 SegF; 32 SegB,
6 SegC, 15 Friday 24 Seg G3 33 Seg A
7  Colon 16 Saturday 25 Wednesday 34 SegF,
8 Segk, 17 PM 26 SegB, 35 Seg G,
9 SegD, 18 Alarm 27 Seg A, 36 Sunday
-
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commodore semiconductor group
LCD

(Model 5049 Men’s 6 Digit “Super Chrono” Watch Dis-
play With Chrono, Run, Auto Range and Lap/Split Flags
Outside Dimensions .637 (16,18) x .806 (20,47)
Digit Height .181 (4,60)
130 (3,30)
{143 (3,63)
011 (0,28) PADS o8, 5°
0508 o2 —{FQ10 (025)
(.27) [r,oua (0,33) SPACES -7 0.56) .%(2&(0.20) *'»
\ A R V-
R S AR R L IR A 3 «.u..mu.u.u_{ N
| 020 &%s
1 = o (0,51) MIN.
il 2 PLCS.
| | (3 30)
471 (11,96) |
VIEWING AREA ‘ - — {
| — T ugseg ) I 359
| ] — | (14,20)
’ N\ . G G | 5 08) |
& | | 8@> Y- Dc> ) | |
' - H
@60 l_ _'_@ @ U ] O | ueal;) [
i_r__ P 2 VN 2 / / Z_\ N ]
AL A S A o B D SV’
odsenn A LTI Ty | |1
. I ‘ ’:':l“ulfll Iillli:LilEut .L‘HWWE U
*003
a5 - | j ] v e e
(I.‘%fssl_;s)— — s 035 (0,89) 20,0784 Lo
6188 (15,718)
702(17.83)
MIN. VIEWING AREA !
p—————————— 806 (20,47) ——————-J
Notes:
1). Dim. in parentheses are millimeters.
2). Tolerance unless specified: xxx = =.005 (0.13).
3). Indicator frame is permanently printed on display.
PIN SCHEDULE
1 SegE, 14 SegE; 27 SegBs 40 AUTORANGE
2 Seg A, D, 15 Segjs 28 Seg As 41 LAP/SPLIT
3 SegC, 16 Seg Ds 29 SegHs 42 RUN
4 SegkE, 17 Seg Cs 30 SegFs 43 CHRONO
5 SegD, 18 SegEg 31 Seg G; 44 Seg B;
6 SegC, 19 Seg D, 32 SegB, 45 Seg A,
7 COLON 20 Segl, 33 Seg A, 46 SegF,
8 Segk; 21 Seg Cq 34 SegF, 47 Seg G,
9 SegD; 22 Seg G 35 Seg G, 48 SegB,
10 Seg C; 23 Backplane 36 SegB; 49 SegF,
11 SegkE, 24 Seg B, 37 SegA; 50 Seg G,
12 SegD, 25 Seg A, 38 SegF;
LB Seg C, 26 SegF, 39 Seg G;
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commodore semiconductor group

LCD

-

Model 5050 Men’s 5% Digit Direct Drive Watch Dis-

play With Alarm Flag

Outside Dimensions .637 (16,18) x .806 (20,47)

Digit Height .181 (4,60)

.130 (3,30)
-=1.143(3,63) '%BPZL((C)'S') REV 03
011(0,28) PADS o088 | | '  ol0(0:25)
(2.24) . - .
(2 03(033)SPACES o, \1 ’ 008(0.20) ‘- MAX.
. MAX.
i r (0,56 I'_ ‘_
CHHH SRR M
— [l gt 1 13 o }"‘
030 J 1
TN T T T T T T T T T T ‘/‘“““"'V"“ 020 ,76)
<\ 7 | / \ (0.51) 2MP“:-C s
i H S@ —7—1—= — f
{ [@C@] c;oa OC> ' 130
493(12,52) i 19,@ | T (3 30) L1
NCTIS 22 |
4 5
! I (__I__ i __l i) | (13750
o 0 00 e ‘
! .
2601 I U Q@@ = UDU UCU I m 837 —H
I 16,18)
L I Z 0\ u va \ Z \ ;__ 1025 (0,64)
G IR TR W
e 1 'E‘_"“_"— N
oo '] rr m,:ﬁﬁ?wr*mﬂ
I 0805 034 | L +003
{ (o 86) 027 | [,.022 (0.56) o ot
(2,04~ 2 PLCS (0.69) 0045 MAX. 1003 " 0.518%°78)
| 17 027(0,69) ona) 020 @ rem =
\ (2.97) (0,51*77°)
—.553(14,05)— —_—— l Notes:
_.714(i8,14) 1). Dimensions in parentheses are millimeters.
MIN. VIEWING AREA ' 2). Tolerance unless specified: xxx = *.005 (0.13).
806 (20.47) 3). Alarm frame is permanently printed on display.
PIN SCHEDULE
1 BLANK 14 Segk, 27 SegB, 40 ALARM
2 BLANK 15 Segl, 28 Seg A, 41 BLANK
3 SegK 16 Seg D, 29 SegH, 42 BLANK
4 SegE, 17 Seg C4 30 SegF, 43 BLANK
5 SegD, 18 Seg ks 31 Seg G, 44 Seg B,
6 SegC, 19 Seg Ds 32 SegB; 45 Seg A,
7 Seg COLON 20 Segls 33 Seg A3 46 SegF,
8 SegkE, 21 Seg Cs 34 SegF; 47 Seg G,
9 SegA, D, 22 Seg Gs 35 Seg G; 48 BLANK
10 Seg C, 23 BACKPLANE 36 SegB, 49 BLANK
11 Segk; 24 SegBs 37 BLANK 50 BLANK
12 Seg D3 25 Seg As 38 SegF,
13 SegC; 26 SegkFs 39 Seg G,
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commodore semiconductor group

LCD

(1,42)

056 - —u=

( Model 5051 Ladies’ 6 Digit Direct Drive Watch Display
With Chrono, Run, Auto Range and Lap/Split Flags
Outside Dimensions .488 (12,40) x .618 (15,70)

Digit Height .141 (3,58)
.102 (2,59)

ft————————.508 (12,9 0) ————————=

r—0109 SPACES
(0,28)

*—.0098 PADS
(0.25)

.008 MAX—*
(0,20)

REV Ol

= .0I0 MAX.
(0.25)

417
! (10.60)

-0355(0,30)

— - 020
(0,51

03
+o .08

Seg F3
Seg G3
Autorange
Lap/Split
Run
Chrono
Seg B,
Seg A,
Seg F,
Seg G,
Seg B,

rons (0.46)
85"
—.102
 E— (259)
(2?464) .028 (0,71) ‘_“'
— i 197
32 oo (500 (335 iz 40
MIN.VIEWING f MAX.
141 q
3.58) (X
7 o P TRITTTE ] (2.50
; | T '-'-T’.THWT T 1
(osn'/ 0577%) ,S\\‘/
0045 10201003 _o|
0725 —e= (.1 (05,2008
(1,84)
473(12 o) —————= |-~ F=-023(0.56)
I 537 (13.64)- - Notes:
MIN. VIEWING AREA 1). Dimensions in parentheses are millimeters.
618 (15,70) ————————— 1 2). Tolerance unless specified: xxx = +.004 (0,10).
3). Indicator frame is permanently printed on display.
PIN SCHEDULE
1 SegF, 14 SegD, 27 Seg A, 40
2 Seg G, 15 SegC, 28 SegFg 41
3 SegE, 16 Seg Es 29 Seg Bs 42
4 Seg A, D, 17 Seg]s 30 Seg As 43
5 SegC, 18 Seg D; 31 SegH; 44
6 Segk, 19 SegCs 32 SegFs 45
7 SegD, 20 SegkK, 33 Seg Gs 46
8 SegC, 21 Seg Dy 34 SegB, 47
9 Colon 22 Segl, 35 Seg A, 48
10 SegE; 23 Seg C, 36 SegF, 49
11 Seg D3 24 Seg G 37 Seg G, 50
12 SegC; 25 Backplane 38 Seg B;
13 Segk, 26 Seg B, 39 Seg A3
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commodore semiconductor group

LCD

(Model 5052 Men’s Biplexed 3% Digit Watch Display
Outside Dimensions .410 (10,41) x .862 (21,89)
Digit Height .186 (4,72)

= -862 (21,89) REV Ol
[——————_ 764 (19,4 1) MIN. VIEWING AREA ]
. 27)\ .‘OO?ZBO)MAX.
-+~ [=.020 MAX.
\ (076)}[—7-%(2 ,84) os)) 7[00 wax.
N T i
0278 | % MONTH @M‘E \ 1
I =7 ' i
. | | { 299
| 0. o O Q G 1] o
a0 @ f’ _Ng0o0T ] e e
10,41 { . A 370
] —_— ———— | .
028(0.71) i IO @@ QO QO | (9.39)
\ / / 2 3 Y )—i l l H
‘__]"'_““TT ——————————— T - !
I lilllliHH!I!LHHH]IIHH [ 19 | L
.022 (0,56) —mm —|_ 939 039
PADS g 50 (0:99) 02003
— I-Lozs (0,64) = J )‘—(o.sﬁo.me)
SPACES L0205-003, e
155(3,94) ——f—e— ——L;.sszua,yoz)——w (0,5/£0.076)
| ——— - -—,680(17,27)
Notes:
1). Dimensions in parentheses are in millimeters.
2). Tolerance unless specified: xxx = +.005 (0.13).
PIN SCHEDULE
A B A A
1 Backplane Seg E, 9 SegA; Seg B,
2 Half Digit Seg D, 10 —OFF— Seg E;
3 SegF, Seg C, 11 SegF; Seg D3
4 Seg G, Seg B, 12 Seg G; Seg C;
5 SegA, Seg E;, 13 Seg A3 Seg B3
6  Colon Seg D, 14 Month-Date —OFF—
7 SegF, Seg C; 15 Backplane
8 Seg G,
- _J
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commodore semiconductor group

LCD

Digit Height .165 (4,19)

(" Model 5053 Ladies Biplexed 3%z Digit Display
Outside Dimensions .530 (13,46) x .389 (9,88)

435(11,05) ——————————+
003
%] ~ Fozo°° 05178
2'PLCs o 20,
050 R ~ [—0I5 (038) PADS 8 SPACES || 2 of o™ ? (0,28
{27 1 |
T TTTTTTTTTTIT I T T I VT I T rrrrrroT
NAEAEHHH TR ] oxsosg ] o3 009
N |
— T — -_ <
(.IOI"‘ie) K | 2 N
' 1 3 \
_ L i L
o004 | Y A (A | 286
'38?o 10 165 | F U | {7.26)
(oo ] Gio | X M 200 ARER
.210 (
(633) : U @ D U D O |
- v |
_t ] L
|
.
r | ! : 02023 .
_.J (422_7') J L.ozs ~| k=020 (0,51) MAX. —-J Low (0,25) MAX.
. (0,64)
026(066)1— |+ (82533) 030(0,76)
1 T e
LCS. g
—————— 406 (10.31) —4
e 462 (11,73) o
MIN. VIEWING AREA
e ——r—v—.535°°4(|3‘46’°"°)————4
NOTE

Dimensions in parentheses are in millimeters.
Tolerance unless specified: XXX = +.005 (0,13).

PIN SCHEDULE
A B A B
1 Backplane 9 SegA, Seg B,
2 Half Digit Seg E,q 10 —OFF— Seg E3
3 SegFy Seg D, 11 SegF; Seg Dy
4 Seg G, Seg C,4 12 Seg G3 Seg C;
5 Seg A, Seg B4 13 Seg A3 Seg B3
6 Colon Seg E; 14 Month-Date —OFF—
7 SegF, Seg D, 15 Backplane
8 Seg Gz Seg C2
\_
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commodore semiconductor group

LCD

rModeI 5056 Men’s 5% Digit Watch Display with
Melody

Outside Dimensions .555 (14,10) x .941 (23,90)
Digit Height .210 (5,33)

140 (3,56)
820 (20,83) —
—~ 020 (0,51) 116
F PADS & SPACES (2,95) 025
0605(1,54) = . 005,
4 PLCS. (0,64) h
.13
PLCs. ©
O50R. [5 LCs 7\
{127) S IR R R AR R AR R R Z R A R AR
Poe—Ziiiati i g il .LL] LR ER N RV S SRR R -
— N S o B A
- SN
\
! \
/ ” / i
[BE N
412 —_1—
10.46) N2/ = N—/ 020
MIN. 0.51)
VIEWING Y 225
210 @ D ﬂ— - _"‘f (5,72)
140 MAX,

R
T8

(3.56)

:

~

555 —
(14,10) « ) / / / / 2
\ A
EE— I el iy I i Ny ) S ‘__
- WO T L AEN D OO RN N
'] ot (ggg)‘/ 32n ~{ k020 (050
(ggggs)_J r 2800 0o o8l
(2.29)
e—— —— — 7575(19,241)
847 (21,51
MIN. VIEWING AREA
— 941(23,90
NOTES
1. Dimensions in parentheses are in millimeters.
2. Tolerance unless specified: XXX = +.005 (0,13).
3. Treble clef and scale are permanently printed on display.
PIN SCHEDULE
1 Half Digit 12 SegkE, 23  SegBs
2 Segk, 13 Seg 4 24 Seg As
3 SegDq. 14 Seg D, 25 SegFs
4 Seg C1 15 Seg C4 26 Seg B4
5 Colon 16 SegEs 27 Seg A4
6 Segk, 17 Seg Ds 28 SegH,
7 SegD, 18  Segls 29 SegkF,
8 SegC, 19 Seg Cs 30 Seg Gy
9 Segk; 20 Seg Gs 31 SegB;
10 Seg Dj 21 Backplane 32 Seg A3
11 Seg C3 22 Melody 33 SegF;

REV 0

~+}+-008 (0.2 0O)MAX.

i

[*.OIO(O.Z S)MAX.

1

o~

a7
(i2,12)

2003 ¢
020 ° (asi o'oe)

o ‘I'OZ B%OO! (0‘7I?0.03)

34 Seg Gs
35 Seg Bz
36 Seg A,
37 Seg FZ
38 Seg GZ
39 Seg B,
40 Seg A,
41 Seg F 1
42 Seg G1
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commodore semiconductor group
LCD

rModeI 5059 Ladies 5% Digit Multipurpose Watch
Display With Melody Flag.

Qutside Dimensions .488 (12,40 ) x .618 (15,69)
Digit Height .141 (3,58)

.102 (2,59)
(36735; po—————48I (12,22)
4PLCS.

0l (0,28) PADS

030 R.

] ¢
- kel
N
=
)
3
)
w
Rl
>
(o]
m
(2]

REVOI

—f

(

T-—.OOB(O.Z O)MAX,

—- r.om(o.zs)
MAX.

102
(\ r%‘ezai—(z.ss)
488 —F
(12,40) 355 T
(8.94) : ai7
wgggere || T & oy (] e
JR R MAX. (7.39) |
| 27 |
141 B a 0 l |
(358) @@ 1
_ |O B@ [D; -
LT« = it T
l l , I l , 024(0,81) 1
T T T T T T T TR N T T T L
M e | | | 03550090
| e L[] L M
086 0275 004 o 023 2003
(2,18) (0,698) (0,10) (058) 02 QO o_.J
B 0200050 353~ |- (@37 fs-020" 051 *%
414(10,52)
I 450(11,43)
537 (13,64)
MIN. VIEWING AREA
[fe— - —— 618 (15,69) — &
NOTES
1. Dimensions in parentheses are in millimeters.
2. Tolerances unless specified: XXX = +.004 (0,10).
3. Treble clef and scale are permanently printed on display.
PIN SCHEDULE
1 SegK 12 Segk, 23 Seg As 34 SegB,
2 SegkE, 13 Seg 4 24 SegFs 35 Seg A,
3 SegD, 14 Seg Dy 25 Seg B, 36 SegF,
4 SegC, 15 Seg C, 26 Seg A, 37 Seg G,
5 Colon 16 Seg ks 27  Seg H, 38 Melody
6 Segk, 17 Seg Ds 28 SegkF, 39 Seg B,
7 SegD, 18  Segls 29 Seg G, 40 Seg A,
8 SegC, 19 Seg Cs 30 Seg B, 41 SegF4
9 Segk; 20 Seg Gs 31 Seg As 42 Seg G,
10 Seg Ds 21 Backplane 32 SegFj
11 Seg C; 22  Seg Bs 33 Seg Gs
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commodore semiconductor group
LCD

( Model 5060 Ladies Biplexed 3%z Digit Display
Outside Dimensions .354 (8,99) x .590 (14,99)
Digit Height .159 (4,04)

079 _ )
200~ b 432(10,97) ——
] 1,016 (0.41) 2°
034R. PADS & SPACES
(0.86) \ ’.

T NI .
——
| , B E—
354 ¥ \Y
(8,99) 159 5
{ 150 (4.04) :219(5.56)

MIN. VIEWING
AREA
W(g‘ss)

|
015 (038) -J L\ J
MAX.
l

0805(2,04) —=

.515(13,08)
MIN. VIEWING AREA

fe————.590 (14,99) — - - Se e

NOTES
1. Dimensions in parentheses are in milimeters.
2. Tolerance unless specified: XXX = +.005 (0,13).

PIN SCHEDULE
A B A

1 Backplane 9 Seg A,
2 Half Digit Seg E4 10 —OFF—
3 SegF, Seg D, 11 " Seg F3
4 Seg G, Seg C, 12 Seg G3
5 SegA,q Seg B, 13 Seg A3
6 Colon Seg E; 14
7 Seg F, Seg D,
8 Seg G, Seg C,

RE

—

V. ol
I——.OOB (0.20) MAX,

I -~ 1+010 (0,25) MAX.

il

276
(7,00

| 039(0.99)

2003 20,076
- =020 (0,51

1703

r.— 08
.71 :0.076)

B

Seg BZ
Seg E3
Seg D3
Seg C3
Seg B3
‘Backplane
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commodecere semiconductor group

LCD

rModel 5061 Men’s Biplexed 3% Digit Watch Display )
Outside Dimensions .520 (13,21) x .805 (20,45)
Digit Height .186 (4,72)
O 538 (6.2 — - - REV. Of
022 (0,56) PADS 8 SPACES —-1 008 (0,20) MAX.
034R.—\ -, /4—026(0 ,66) ——f 116(2,95) l'-’ [+~ 010(0.25) MAX.
(0.86)
r \\ .l':]'l:'!'.rililll}!{.;I!!!{;{ (]
s ‘—\-{:_‘fr::‘: i it‘:/':'r:_'—_'t'f - ; LT —
. — ! [K . \ 0€75(1,71) -
| L | —w /@ | — ||
e L0, O
13,21 | O | 186 .361.9,:7) (.’3.262;
. l.%%g) | U 6 D U | (4,72) MIIX.F(\GiWINu
MAX. : | <\ Z— 4 { — (6.38)
| | MONTH| DATE_|| ||
1 ~ L | | /' -
l I Dttt it Sy R 4
L | [T 02%)
0151038) - > \/ ol 028 ?:TJ i
MAX. .084 - 0351089) 4PLCS. o ) 003 10,06
N EE o |- 02093 (0,5" 0 C)
-~ - -—— --.556 (14,12) —————em
= e ARER -
.805(20,45) R
PIN SCHEDULE
A B A B
1 Backplane 9 Seg A, Seg B,
2 Half Digit Seg E4 10 —OFF— Seg E;
3 SegFy Seg D, 11 SegF3 Seg D3
4 Seg G, Seg C,4 12 Seg G3 Seg C3
5 Seg A, Seg B, 13 Seg A; Seg B;
6 Colon Seg E; 14 Month-Date —OFF—
7 Segk, Seg D, 15 Backplane
8 SegG, Seg C;
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commodore semiconductor group
LCD

( Model 5063 Ladies Biplexed 32 Large Digit Watch T

Display
Outside Dimensions .488 (12,40) x .618 (15,69)
Digit Height .187 (4,75)

[e———— 4885(12,41)
- 0195(0,495)PADS ° 008 MAX, ija
(0,20)

- .014(0,36) SPACES _1 4—0l0 MAX.
030R. ©0.25)
(0.76) N[ "'m-‘i”r‘r—l’!”fvl‘?‘!rl”'lll |I‘|r_rr|1|' [.

AT S I R A S S SIS !
AN | ; T
] ~ R S

| , } 048(1,22)

| — — — ‘__{

| |
.33315&6!) | | 197 .187(4,75) |

e | U@@@ OUQ | o
I . (10,59)
I O
Rianvy | A }
2N L ! 2 3 ‘ D 488
% | CMONTH| DATE L [ o1
[ A e I’_,‘_ | -035(0,89)
A L________J____I_L *
I [ | | | L[]  .03s50.90
*.003
020 I
Luoo L J o Lozs (o.sf ("Om_).l 'E_ :nl
.54] 025(0,64) 6053 ) (.58) o ko020
.026(0.66) 4 PLCS. @51 )
470(11,94)
! 532(1351)
MIN. VIEWING AREA 1
e——————— 618{I5,69)
Notes:
1). Dimensions in parentheses are in millimeters.
2). Tolerances unless specified: xxx = *.004 (0.10).
PIN SCHEDULE
A B A B
1  Backplane 9 SegA,; Seg B,
2 Half Digit Seg E, 10 —OFF— Seg E3
3 SegF, Seg D, 11 SegF; Seg D;
4 Seg G, Seg C, 12 Seg G; Seg C;
5 SegA, Seg B, 13 Seg A3 Seg B3
6 Colon Seg E, 14 Month-Date —OFF—
7 SegF, Seg D, 15 Backplane
8 SegG; Seg C,
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commodore semiconductor group

LCD

f

-

Model 5064 Men's
Display

Biplexed 3%z Large Digit Watch

Outside Dimensions .806 (20,47) x .637 (16,18)
Digit Height .260 (6,60)

f#——-—435 (11,05) — -

238
o — (6.05) le— .015(0,38) PADS o .0132&_?5)
27 \ (322’7 f-— - l——.0|5(o.3e) SPACES 008(020)+ o
\ U
)_____ — _1_ L__L_JJ_:.LJ.J_\_A IR EERESEELESE R RSN I
\ . __I ________________________ — S .030 ﬁ h
< / / N 06750171 )
| - ! 2 PLCS.
! A/ o S (L E
.260
| ! N (6601 |
471(11,96) : @ D D | 35 2 . | 559
MIN. | ] | (0.89) 508 | 637 | (14,20)
VIEWING AREA : : ¥ (16.18) |
R i [N hesin =
(e |
040 | | WQN @ATE [| 1 || osouzny
(1,02) \\ ) I, ¥
N A O N Y A __I_—.’_- - oo 1T
L LI [1TT1] {136) i
L= ] j Losnarrares J B | Lgzozoos
— }-030(076) 035(089) > i 02 omrer™ k-
——— 624 (1585) ————+
702 (17.83)
MIN. VIEWING AREA
806 (20.47)
Notes:
1). Dimensions in parentheses are in millimeters.
2). Tolerances unless specified: xxx = =*.005 (0,13).
PIN SCHEDULE
A B A B
1 Backplane 9 Seg B,
2 Half Digit Seg E, 10 Seg A, Seg E;
3 SegF, Seg D, 11 —OFF— Seg D;
4 Seg D, Seg C, 12 Seg F3 Seg C;
5 SegA, Seg B, 13 Seg G; Seg B3
6 Colon Seg E, 14 Seg A3 —OFF—
7 SegF, Seg D, 15 Month-Date Backplane
8 SegG, Seg C,
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commodore semiconductor group

LCD

r Model 5065 Ladies 5% Digit Watch Display With Alarm

Flag

Outside Dimensions .488 (12,40) x .618 (15,69)

Digit Height .141 (3,58)

.102 (2,59)
REV OI
S5 — P 486(12.34) «1 D08 (0.20) MAX.
aPLCS. 024
«l 0098(0,25) PADS 5o cen A 00(025)
030R. 0118(0,30 ) SPACES SPLCS MAX,
i
' AR R _ T
‘ | 018(0,46)
‘ E lx ________ J __._’———:\l_ [loz@s9)
0 | "Ba) OO L]
(i2.40) 339 I 9<5~> -_— | T
& | 680 () | !
MIN VEWING | — — s “:—‘ T (29070) 201 } (10,59)
S . (7.39)
CED (IR
I
o || X o 1|
0508 = I
B N\ Vi cn VI I S VA W
\ K__{"—'—’——I'—M—L_—B—'_”/\ lL024(oe|)
| Il /_! [\ | 1 e X
I Tf”\‘iﬁ LT { |1 0355020
J 086 H 0275 \,004 l-023(0,58) . 003
(218) (0,698)™" (010 MAX- 020" - |+
(530 = 020080 (5Z5 ke O8I ] 20267 0577
la—————— 414(10,52)———————|
.532(13,51)
MIN. VIEWING AREA o
618(15,69)
Notes:
1). Dimensions in parentheses are in millimeters.
2). Tolerances unless specified xxx = *.004 (0.10).
3). Alarm is permanently printez_i on display.
PIN SCHEDULE
1 BLANK 13 Seg C; 25 Seg As 37 SegA,;
2 BLANK 14 SegkE, 26 SegFs 38 SegF,
3 Segk 15 Seg), 27 SegB, 39 SegG,
4 SegkE, 16 Seg D, 28 Seg A, 40 ALARM
5 SegD, 17 Seg C, 29 SegH, 41 SegB,
6 SegC, 18 Segk; 30 SegF, 42 Seg A,
7 COLON 19 SegDs 31 Seg G, 43 SegF,
8 SegkE, 20 Segls 32 SegB; 44 Seg G,
S SegD, 21 Seg Cs 33 Seg A; 45 BLANK
10 Seg C, 22. Seg Gs 34 SegkF; 46 BLANK
11 Segk; 23 BACKPLANE 35 Seg G3
12 SegD; 24 SegBs 36 SegB,

)
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commodore semiconductor group

LCD

( Model 5066 Men’s 5%2 Digit Watch Display With
Melody Flag
Outside Dimensions .637 (16,18) x .806 (20,47)
Digit Height .181 (4,60)
.130 (3,30)
—=143 (3,63) j=
A 088 B
. 011(0,28) PADS (2.24) N 5 . ‘-—,0'\1,&(0,25)
K . . X.
(1.27) - ‘-,Ol3(0.33)SPACES 7 058) ,008(0.20)-”- .
g T D T 1
N o dr e 020 RSN
7\ . ’ [ I \\l (0,51 MIN.
i N (S — TS| P 2PLCS
} [@ %CQOO = i 350
471(11,96) . Ll
' . /99 o
vewe anea || ’ Cgo @L —H—— o o
| I |—|-— (1,52) | (14,20)
0P @E | |
as0) I - X x| | U 637 i
! O 9 Il U U O l (16.18) F
l P! S ] e e e
e e S 7 I
083210 T —‘I——E—/— "Wm-—rl-r,’—..’!.—ﬁ.rn W-%‘. T !
32 | 2003
027 ) L o 92
s j‘ J L(o.ee) Xﬁo"'s ] ‘%%zx('o.se) oo (0.51° 0-076)
7 031(0.79) hi4) ((')?52':%,076) -
.553(14,05) ————————
702 (17.83) Notes: h
. y 1). Dimensions in parentheses are in millimeters.
MIN. VIEWING AREA ' 2). Tolerance unless specified: xxx = =.005 (0.13).
-806 (20,47) 3). Treble clef and staff are permanently printed on display.
PIN SCHEDULE
1 BLANK 14 Segk, 27 SegB, 40 MELODY
2 BLANK 15 Segl, 28 Seg A, 41 BLANK
3 SegK 16 Seg D, 29 SegH, 42 BLANK
4 Segk, 17 Seg C4 30 SegF, 43 BLANK
5 SegD, 18 Segk; 31 Seg G4 44 Seg B,
6 SegC, 19 Seg Ds 32 SegB; 45 Seg A,
7 Seg COLON 20 Segls 33 Seg A3 46 SegF,
8 Segk, 21 Seg C; 34 SegF; 47 Seg G,
9 SegA, D, 22 Seg Gs 35 Seg G3 48 BLANK
10 Seg C; 23 BACKPLANE 36 SegB, 49 BLANK
11 Seg E; 24 Seg Bs 37 BLANK 50 BLANK
12 Seg D3 25 Seg A5 38 Seg FZ
B SegC, 26 SegFs 39 Seg G,
\_
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commodore semiconductor group

LCD

rModel 5067 Ladies’ 32 Digit Direct Drive Watch
Display With Melody Alarm and PM Flags
Outside Dimensions .488 (12,40) x .618 (15,70)

Digit Height .180 (4,57)

07!5——-1 475 (12,0
(I 82) f@—— 008 MAX.
019(0,48) PADS (0,20)
019 (0,48) SPACES — =— 010 MAX.
030 R 0.25)
0.76) \
RERRERIRRRERARERRARINN 1 ,
___@____________._______.___.\_\‘_ .031(0,79)
========—aNN
: o rE—1 T
1
352 A ) (1| | E=eosn ! a7
M.~‘°V'Fe’v"ﬁ~c D D : 197(5.00) 488 ! (10,60)
. .180 (12,40)
ARE. (4.57) @@ 0O UDU DDU i i
. u
L o VIR o Vil S V1 ¥ i
e
| o 4 Ny _7
o [ | _I_ | | ]
T T [T =% csa
[ [ J B
" 020902 ol |e—
0.66) 4 PLCS 1 (0,51%9°®)
446 (11,33)—— o] le— 023 (0,58) 003
-’1 MAX. (%_zsc:!qoo)
537 (13.64) —
MIN, VIEWING AREA
.618 (15,70).
Notes
1). Dimensions in parentheses are in millimeters.
2). Tolerances unless specified: xxx = =.004 (0.10).
3). Treble clef and staff are permanently printed on display.
PIN SCHEDULE
1  Backplane 8 SegD, 15 SegB; 22 Seg G,
2 Half Digit 9 SegC, 16 Seg A3 23 Seg B,
3 Segk, 10 Segk; 17 SegF; 24 Seg A,
4 SegD, 11 Seg D3 18 Seg G; 25 SegF,
5 SegC, 12 Seg C; 19 SegB, 26 Seg G,
6 Colon 13 PM 20 Seg A,
7 Segk, 14 Melody 21 SegF,
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commodore semiconductor group

LCD

-

4 . . )
Model 5076 Unisex 3%z Digit Biplexed Watch Display
Outside Dimensions .454 (11,53) x .690 (17,53)
Digit Height .164 (4,17)
580 (14,73) |e— 055(1.40)
020(0,51) PADS 2 PLes. —{[—— 998020
O59R. p
0309 020(0,5) SPACES — ’_'0'382,25)
—1 I-—ozz(o.se)
I R R R R R R M]
__LI.J._.L'Lil.J_I.L.LJ..J_J_l_I.J.L.I_.I_I_LJ..L..I_I_L_I_L_'_D__.. = ———
n\,\ I N =
! U N 7 1
| | :
454 250 B D U 164 2% 354
Gem 639 i U QE DD UC> UDO i @ M‘,’,if,’s,’gwm (8.99)
X Z_
N -t _-.6}'9(0.48) 17
o L
050
I JFT)
0200030 51 *008)
» |- .028°003(0,7/°0.08)
609 [=—.0405(,028)
(15.47)
MIN. VIEWING AREA
0I5 (0,38) 690 (1783) — &
Notes:
1). Dimensions in parentheses are in millimeters.
2). Tolerance unless specified: xxx = +.005 (0.13)
PIN SCHEDULE
A B A B
1 Backplane Seg E, 9 SeqA; Seg B,
2 Half Digit Seg D, 10 —OFF— Seg E;
3 SegF, Seg C, 11 SegF; Seg D3
4 Seg G, Seg B, 12 Seg G; Seg C;
5 SegA, Seg E, 13 Seg A; Seg B3
6 Colon Seg D, 14 Month-Date —OFF—
7 SegF, Seg C, 15 Backplane
8 Seg Gz
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Section 5
Packaging and Reliability Information







PACKAGING INFORMATION

1.890 {48.00mm)|
19 Equal Spaces
.100 ¢ Tol. Noncum.
(2.54mm)

18-PIN PACKAGE R
Ceramic Molded
[ (910)
(.870)
|__<.49m_*’
{.400)
inlnl aonn nn T
(.310) 12551
é (280 (2451
PINNO. 1 ' Plr'anz(; |.’\ °
1oENT OOoUoQguooouyg ‘ | B
19200
(890} I 1060}
10201 13100 -]
Hlm" (290) i
_ _ﬁmx
I B
(.015) 1. )
w Ul y § i
(.320) 1015) -I (400
l“(.m, 'Ii IR L Py
1 065) 1090) 1 065)
(10) (.021) (045) (040
(-090) (OTS) 032 REF
032 REF. )
24-PIN PACKAGE
Ceramic Molded
N W W W W T anNnonnnnnooOomaman
oiim ) oo
om0y
»mno_v‘ IDENT o
o J uuuuuuUuuu_L
L T i
053 1230 - 0050
| — (oo
— & 3
o ' °y
0008 0150 oors
L J o Y-
v [l L P ——
0040 0015
40-PIN PACKAGE oo
40 21
Dot or Notch —
To Locate .600max. | |(15.87) .625
Pin No. | —f (15.24mm) | [(15.11) .595
] A —
155 max,
(3 93mm)
2.020 max. __|
M (s1.30mm) 190 max.
((4‘82mm)
\\ }
.310max.
H|] w HHW HH RP: (7.87mm)
(1.65) .065 .] l_ )
(.on 040 * -100min.
(2.54mm)
(.55) .022 Typ. L o10min
(.45).018 1.910 (48.5Imm) (:25mm)
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RELIABILITY INFORMATION

Device reliability is a function of design, of wafer process-
ing and of packaging. MOS Technology products are char-
acterized electrically and physically for an in-house
qualification. Device reliability is verified by long-term, ac-
celerated life testing. Life testing and characterization are
then continuously checked in an ongoing monitor of reli-
ability.

ENVIRONMENTAL TESTING

No formal universal set of qualification standards exists for
plastic encapsulated devices designed for non-military ap-
plications. However, modeled after the Military Standard
883, a series of environmental and general reliability tests
were established to evaluate device reliability prior to new
product introduction. These tests were as follows:

MIL STD. 883
TEST METHOD BASIS

Thermal Shock 1011.1
Immersion (Salt Solution) 1002

Moisture Resistance 1004.1
Steam High Pressure 1004.1
Centrifuge 2001.1
Burn-in and Long Term Life 1015.1

Thermal Shock

The purpose of this test is to determine the resistance of
the device to sudden exposure to extreme changes in
temperature.

Procedure

This evaluation consisted of 1) preconditioning the sample
for >5 minutes immersed in a liquid at —55°C; 2) transfer-
ring the sample rapidly (<10 seconds) to a second liquid at
+100°C and allowing stabilization for >5 minutes; 3)
transfer of the sample back to the original container. The
cycle was repeated 15 times.

Sample Size: 200 pieces, multiple lots, chosen at
random.

Evaluation:  Electrical Test

Results: 0 Failures

Immersion
This test is performed to determine the effectiveness of
the seal on microelectronic devices.

Procedure
This evaluation consisted of: 1) 24-hour soak in salt solution
at room temperature; 2) rinse in tap water; 3) bake dry.

Sample Size: 100 Parts
Evaluation:  Electrical Test
Results: 0 Failures

Moisture Resistance

The moisture resistance test is performed for the purpose
of evaluating in an accelerated manner the resistance of
component parts and constituent materials to the deterio-
rative effects of high humidity and heat conditions.

Procedure
This evaluation consisted of two tests:

(@) The sample was subjected to 4 hours at 150°C 15 PSI
saturated water vapor in a pressure chamber.

Sample Size: 100 Parts
Evaluation:  Electrical Test
Results: 0 Failures

(b) The sample was subjected to 85°C 95% R.H. for 24
hours.

Sample Size: 100 Parts
- Evaluation:  Electrical Test
Results: 0 Failures

Constant Acceleration

This test is used to determine the effects of constant accel-
eration on microelectronic devices. It is an accelerated test
designed to indicate types of structural and mechanical
weaknesses not necessarily detected in shock and vibra-
tion tests.

Procedure
Parts were subjected to one-minute centrifuge at 30,000 G
in Y, orientation.

Sample Size: 100 Parts
Evaluation:  Electrical Test
Results: 1 Failure, open contact Ag address lead

due to open bond.



RELIABILITY INFORMATION

LONG TERM LIFE and ongoing procedure in order to detect any subtle reli-
: ability changes. Millions of device hours have been accu-
Elevated temperature is used to accelerate failure mecha- mulated. The data presented in Figure 10 are typical 1000
nisms such as mobile contamination, slow trapping and hour performance characteristics at 125°C., 5.5v. Extrapo-
oxide pin holes. Burn-in ovens capable of continuously lating to a 70°C operating ambient, the N-channel process
exercising devices are used to stress product at high volt- demonstrates a reliability of .056%/1000 hours.

age and temperature. Long term life testing is a continuous

( LONG TERM RELIABILITY A
100 .
90
80
ROM LONG TERM
. LIFE PERFORMANCE
=
o ~
(4 ~n
Y SAMPLE N173-01 - N201-13
100 PIECES/SAMPLE
125°C
L 1 L 1 1 L 1 1 1 —
100 200 300 400 500 600 700 800 900 1000
HOURS
100 N . -
90
80
RAM LONG TERM
LIFE PERFORMANCE
=
S
E 5 SAMPLE N166-02 - N171-01
a 100 PEICES/SAMPLE
125°C
1 1 | 1 L 1 L 1 1 ]
100 200 300 400 500 600 700 800 900 1000
HOURS
Figure 10
\_ 14 )
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RELIABILITY INFORMATION

MANUFACTURING PROCEDURES are burned-in and a constant monitor is made of losses. A
‘ high drop out at burn-in is an indication of a potential
The manufacturing process used at MOS Technology fol- problem which can be immediately addressed. Any part
lows strictly documented procedures to ensure consisten- shipped is traceable to burn-in, final test and fabrication
cy in performance and reliability. Figure 11 is the product yields. Quality assurance monitors prior to shipment verify
flow at the “back end” of the process. All production lots electrical performance and mechanical standards.
-
POST ASSEMBLY PRODUCTION FLOW
ASSEMBLY
y
PRETBE%'?N"N All product is 100% electrically Tested.

Every Production Lot is Burned-in To
BURN-IN Minimize Infant Mortality.

A

Post Burn-in Electrical Test Guarantees
POS‘I;E;JTR N-IN Product To Specifications of Various
Speed Sorts.
A
MARKING
Y
QATEST Outgoing Quality Level is Verified

On All Production Lots.

QA VISUAL

SHIPPING

PACKING

_ Figure 11
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commodore semiconductor group
950 Rittenhouse Road
Norristown, Pennsylvania 19403

Western Regional Office
3330 Scott Boulevard
Santa Clara, CA 95050
Phone: (408) 727-4862

Western District Office
1701 East Edinger, Suite 15E
Santa Ana, CA 92708

Eastern Regional Office
950 Rittenhouse Road
Norristown, PA 19403
Phone: (215) 666-7950
Ext. 292

Eastern District Office
950 Rittenhouse Road
Norristown, PA 19403
Phone: (215) 666-7950
Ext. 293

commodore semiconductor group
Representatives
Western Region

Northern California
Criterion Sales, Incorporated
3350 Scott Boulevard
Building Number 44 )
Santa Clara, California 95051
Phone: 408-988-6300
TWX# 910-338-7352

Arizona

El Repco

10333 North Scottsdale Road
Suite One

Scottsdale, Arizona 85253
Phone: 602-996-0293

Washington

Desco Northwest Sales
16460 Northeast Eighth Street
Redmond, Washington 98052
Phone: 206-883-6336

Southern California

sc.3

7144 Mockingbird Way
Anaheim Hills, California 92807
Phone: 714-974-7758

Southern California

sc3

11833 Quartz Circle

Fountain Valley, California 92708
Phone: 714-839-2851

Southern California

sc3

2853 Coneflower Street
Thousand Oaks, California 91360
Phone: 805-492-0340

commodore semiconductor group
Representatives
Central Region

Iinois and Wisconsin
Janus

3166 Des Plaines Avenue
Des Plaines, lllinois 60018
Phone: 312-298-9330

Texas, Louisiana, Arkansas, Oklahoma
W. Pat Fralia Company, Incorporated
600 Avente H. East

Suite 210

Arlington, Texas 76011

Phone: 817-640-9101

TWX#: 910-890-5112

W. Pat Fralia Company, Incorporated
300 East Huntland Drive

Austin, Texas 78752

Phone: 512-451-3325

W. Pat Fralia Company, Incorporated
6420 Hillcroft

Suite 113

Houston, Texas 77081

Phone: 713-772-1572

commodore semiconductor group
Representatives
Eastern Region

New England, Connecticut,
Massachusetts, Rhode Island,
Vermont, Maine, New Hampshire,
Puerto Rico

Sales Engineering Company

25 Main Street

Salem, New Hampshire 03079
Phone: 603-893-5521

Upstate New York

R. W. Mitscher Company, Incorporated
8555 Main Street

Buffalo, New York 14221

Phone: 716-633-7970

Western Tennessee, Alabama

R. W. Mitscher Company, Incorporated
1004 Sharpsburg Drive, Southeast
Huntsville, Alabama 35803

Phone: 205-883-0506

Florida

HAI

11471 West Sample Road
Coral Springs, Florida 33065
Phone: 305-752-7520
TWX#: 510-956-9874

Georgia

R. W. Mitscher Company, Incorporated
3417 Stanford Circle

Lawrenceville, Georgia 30245

Phone: 404-923-3239

Pennsylvania and South Jersey
Campbell/French Associates

530 Street Road

Southampton, Pennsylvania 18966
Phone: 215-322-6630

Virginia

R. W. Mitscher Company, Incorporated
6031 Newington Drive

Richmond, Virginia 23224

Phone: 804-745-4346

Maryland, Delaware, Virginia

R. W. Mitscher Company, Incorporated
9206 Ethan Court

Laurel, Maryland 20811

Phone: 301-498-6090

Western Virginia, Tennessee,

North Carolina

R. W. Mitscher Company, Incorporated
P.O. Box 4105, CRS

Johnson City, Tennessee 37601

Phone: 615-282-6240

Metro New. York, Long Island, New Jersey

12 Marketing

P.O. Box 103

Jericho, New York 11753
Phone: 516-997-6210
TWX#: 510-222-1048

Eastern Region (Continued)

Kentucky

R. W. Mitscher Company, Incorporated
8013 Brush Lane

Fern Creek, Kentucky 40291

Phone: 502-239-8927

North Carolina

R. W. Mitscher Company, Incorporated
P.O. Box 10541

Raleigh, North Carolina 27605

Phone: 919-828-0575

Southern Carolina

R. W. Mitscher Company, Incorporated
P.O. Box 210296

Columbia, South Carolina 20221
Phone: 803-772-1907
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