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Appendix A
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Appendix A (i) : FA block symbol
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Appendix A (iii): 4-bits RCA
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Appendix B(i) : Binary to Seven Segment Decoder
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0 ps 10.0ns 20.0ns 30.0ns 40.0ns
Name EE':EE* | 24Toms | |
A48 ns : J

] H M AR ) A4IA ) AMIC I AIE I Ad40
E H7BF7 JBF3 ) JBFS 1 7BF7 1 7RFS 1 THFB
F H42FA 47F6 ) 42F8 1 42FA 1 42K 1 42FE
A H 0004 0000 I 0002 I 0004 I 0005 I 0008
B H 335E 135A ) 33C ) 33BE I 3360 I 1362
C H 8538 8537 ) 8539 1 8538 1 8530 1 ih3F

Couto ED

Couto? H1

Coutod HO
Sum HCET3 CE4B ) C6/F 1 673 1 627 1 Ch1B
Cout H ZAAD 2AB5 ) 2AA1 1 2AAD 1 2A09 1 2AER

Appendix C(i) : The functional simulation mode of three levels six operands 16-bits CSA design




w 10.0 na A 0na 2 0na

Name E“;:‘, Eﬂ?dijﬁm :
F| @D H AS3C A3 X AR ' AL X AGE |
Ll @ E H 7BF7 Pl y TETS y TEFY W TEFT |
| @ F H 4274 g Y IFE ) IFA y T
| @ A H 0004 ) ) Tz 'y A :-: 0|
dlER H 235E 35A ¥ RIS H F35E x 60|
| @ H 8538 B537 X 5555 ¥ 536 i X
| Coute B8O
b|  CounZ H1
| Cound HO
b| & Sum HCB4B ChA
i —Sumis| B
i —Sumld| 81
| ~Sumi13| BO
| -Sumi2| BO
| —Sumil| BO
i —Sumi0| B
i —Sumd | B1
| -SmE | B0 <-
| -%um? | BO
| —Sumé | B 1
| —Sums | BO
| —Sumé | BO
| =Sm3 | B1
| -Sum2 | BO
| —Suml | B1
| — Suma g1
| E Cout H 2AES TAEE

Appendix C(ii) : The timing simulation mode of three levels six operands 16-bits CSA design



E0.0 s Bllns 700 s
Neme | 204
D H A43C Rl 'y PAT2 ¥ Xz X
C H 7BF7 7EFB Y 7BFD Y FBIF Y
& F H 42FA aFE X 0 y 302 Y
E A H 0004 D008 e TI0A \ 00C Y
@ B H 3356 3362 i kT Y T35 Y
C H 8538 BEar by B ) [iTE] )4
Coutol BO i
Coutn2 H1
Couto3 HO
= Sum HCeaE BT TET T6r7 bt ER
L Sum15| B1 ;
L Sumid| B1 ;
L Sm13| BO i
—Sumi2| BO |
—Sumll| BO
— S| B1 i
— Sum% B1 N |
Lsm8 | BO fee Cal i
—Sum7 | BO i
— S | B 5 | [ 1
—Sum5 | BO ! T
L sumd | BO || | 1] I | —
L som3 | B1 | I N | U L . 1]
—sm2 | B0 [1____ N/ - | | I I S ]
—Sumi | B1 | | 4] il
— Sumo B1
& Cout H2aB5 [ ZRAS T JAAR FABRADTPART 0 ZAAD ARALLRBECEANAT ZARD LTZART ARSAR BRI A0 FRDT

Appendix C(iii) : The continued tim'ing simulation mode of three levels six operands 16-bits CSA design



0 ps 10.0ns 200ns 300ns 400ns
Name ﬁ”ﬁe : | “Zi6m | |
Bins -J

D H A43C M3 ) MIA b AMIC b AIE b Addl
E H 7BF7 JBF3 i /BF5 I JBF7 ) JBFS ) JEFB
F H 42FA 42F% ) 42F8 I 42FA 1 42FC 1 42FE
A H 0004 0000 ) 002 J{ 0004 1 0006 1 0008
B H 335E 3358 ) 335C b 335E b 3360 b 3362
E H 853B 8537 i 8539 I 8h3k ) 803D ) 8h3F

Couto! HO

Coute? HO |

Coutod HO

CLK oy 1 1 1 ___I
Sum H 0001 0000 ) 0001 ) 0225 ) CBhF y C673
Cout H 0001 0001 ) 2ABT ¥ 284D

Appendix C(iv) : The functional simulation mode of modified of three levels six operands 16-bits CSA design




Name | SEn
H D H A43C
E H 7BF7
= F H 42FA
[ A H D04
H B H 235E
 C H B5IB

Coulal HO

Couta2 HO

Coutad HO

CLK ED
Bl Sum H D000

— Sum1% BO
— Sumi4 BD
= Sum13 ED
— Sum12 BO
—Sum1 B0
—Sum10 BD
= SumS BD
— Sumb BO
—Sum7? BO
— Sumb BO
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— Sumd BO
— Sum3 BO
= Sumz BD
— Sum1 B0
— Suma BO
[ Cout H DR
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Appendix C(vi) : The timing simulation mode of modified three levels six operands 16-bits CSA design



Name Value at
2797 ng
A H 0004
B H 335E
C H 853B
D H A43C
E H 7BF7
F H42FA
Sum H 2056t
Cout H1

i ps 11]'.1] ns 21].1} ns 31].1} ns 41]'.1] ns
27969 ng
A
000D J 0002 I 0004 I 0006 J 0003
3357 M J5C I 335E I 3360 M 3362
8537 i Bh35 J Bhak J 853D i BhaF
Ad3R ) Ad3A ) AIC ) Ad3E ) Ad4D
7BF3 1 7BFA ) TRF7 ) 7BF9 1 TBFE
426 1 42k ) 42FA ) 42FC 1 42FE
14568 I 28568 ) 20568 ) 2F06R I 16968
| ! | |

Appendix C(vi) : The functional simulation mode waveform of three levels of six operands 16-bits CSA with RCA
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—Su.__ B0
—Su_. B1
I=S5u.. BOD
50 B1
—5u.... BO
=5u.. ED
—Su.. BO
—Su_. Bi
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Appendix C(vii) : The timing simulation mode waveform of three levels of six operands 16-bits CSA with RCA
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Appendix C(viii) : The continued timing simulation mode waveform of three levels of six operands 16-bits CSA with RCA



i ps 100 ns 200ns 300ns 400ns
Name Value at ! i i i
.03ns 21025 ng
d

o« w1 T 1] 1 11 1
A H2F3B 37 ) 2P I 2F1B I 2FD I 2FIF
B H5ATF SATH J 5A/D I SATF 1 hART 1 hAR3
C H 6026 L2 4 624 Y 626 Y 28 Y GC2A
D HC43C C438 J C43A 4 CAL i C43E i C440
E H9BF7 3BF3 ) 9BF5 J 3BF7 I 9BF5 I SBFB
F H B2FA B2F6 ) B2F3 I B2FA I B2FC I BZFE
Sum H 000D¢ 00000 00004 J 00005 I 2000 I 2BC6A 13FS0E

Cout HO

Appendix C(ix) : The functional simulation mode of modified three levels six operands 16-bits CSA with RCA design




- Voo (1 ps 100ns 200ns 300ns 400ms 500 ne
21038 21025ns

o
A  HEB || o }( o \ R y oD \ g O
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Appendix C(x) : The timing simulation mode of modified of three levels six operands 16-bits CSA with RCA design
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ELECTROMNICS IMC

44 FARRAND STREET
BLOOMFIELD, NJ 07003
(973) 748-5089

NTE3078 & NTE3079
0.56” Single Digit Numeric Display
Seven Segment, RHDP

Description:
The NTE3078 (Common Anode) and NTE3079 (Common Cathode) are 0.56 inch (14.2mm) height

single digit displays utilizing LED chips which are made from GaAsP on a GaAs substrate.

Features:

0.56 Inch (14.2mm) Digit Height

Low Power Requirement

Excellent Characters Appearance
Catagorized for Luminous Intensity

IC Compatible

Easy Mounting on PC Board or Socket

Absolute Maximum Ratings: (Ta = +25°C unless otherwise specified)

Power Dissipation (Per Segment), P . ... 55mwW
Peak Forward Current (Per Segment, 1/10 Duty Cycle, 0.1ms Pulse Width), Igpeak . .. ... 160mA
Continuous Forward Current (Per Segment), Ig . ... 25mA

Derate Linearly from 25°C (Per Segment) . ..., 0.30mA/°C
Reverse Voltage (Per Segment), VR . ..ottt e e 5V
Operating Temperature Range, Topr «« oo ive i —25° to +85°C
Storage Temperature Range, Tgpg -« vv v —25° to +85°C
Lead Temperatue (During Solder, 1/16” Below Seating Plane, 3sec max), T ............ +260°C

Electrical/Optical Characteristics: (Ta = +25°C unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
Average Luminous Intensity ly I = 10mA 200 | 500 | - pcd
Peak Emission Wavelength Ap I = 20mA - | 655 | - nm
Spectral Line Half-Width JASY I = 20mA - 24 - nm
Forward Voltage, Any Segment or D.P. Ve I = 20mA - 1.7 | 2.0 \%
Reverse Current, Any Segment or D.P. IR Vg =5V - - 100 | pA
Luminous Intensity Matching Ratio lvem | 1g = 20mA - - 2:1




Pin Connection Diagram

NTE3078
Cathode E PN i8] Cathode G
Cathode D m - tl Cathode F
Common Anode T S Common Anode
() [Ig) [I >
Cathode C O ;~~== | Cathode A
T O w
Cathode D.P. J Cathode B
NTE3079
Anode E P ilo] Anode G
m
Anode D 'l Anode F
Common Cathode D[I [IG) I] » [l Common Cathode
ol —)
Anode C @l 5°0 o [ Anode A
Anode D.P. 3 Anode B
.320 (8.13)
8° —>
[ | |
|
L1
.750 .560
(19.05) (14.24)

[

AT

<— 480 (12.19) —*

!

—-| |<— .100 (2.54) Typ

- K

315
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155
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