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Abstract ;

The digital comnlmication systems are growing up rapidly because of its advantages such as accuracy, the
ability to encode and multiplex. This project presents tranmission of video and audio by using the technique of
Time Division Multiplex ( TDM } at 16.64 Mbps. The video signal is a 256%256 monochrome picture, each pixel

is encoded in 8 bit format
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2N2369 (siicon,

2N3227

CASE 22
(TO-18)

Collector connected to case

MAXIMUM RATINGS

NPN silicon annular transistors for low-current,
high-speed switching applications.

Rating Symbol Value Unit
Collector-Base Voltage Ven 40 Vde
Collector-Emitter Voltage VeES 40 Vdc
Collector-Emitter Voltage 2N2369 VcEo 15 Vde

2N3227 20
Emitter-Base Voltage 2N2369 VEB 4.5 Vdc
2N3227 6.0
Collector Current (10 ysec pulse) Ic(Peax) 500 mA
Total Device Dissipation )

@ 25°C Ambient Temperature 0.36 Watt
Derating Factor Above 25°C 2.06 mWw,°C
Total Device Dissipation Pp

@ 257C Case Temperature 1.2 Watts
Derating Factor Above 25°C 6.85 mW,°C
Junction Temperature, Operating T, 4200 °c
Storage Temperature Range Totg -65 to -200 oc

SWITCHING TIME EQUIVALENT TEST CIRCUITS

FIGURE 1~ ¢, CIRCUIT — 10 mA
$106 v-—;.l i

PULSL WIDTH (1) = 300 ns
<DUTY CYCLE = 2%

FIGURE 2 — t_ CIRCUIT — 100 mA
4 H)IV-:‘ v ,‘—
2v ﬂ
- -‘l < 1m
PULST WIDTH (1) = 300 ng
DUTY CYCLL = 29,

. o
TN

Jda<p

FIGURE 3 — t,, CIRCUM — 10 mA

_.{ 1 o va—*\N\'ﬁ
+ 1075y —- a0
Sty
0 33K H
~918y L iy
<im T RAYY

PULST WIDTH (13 300 ns L
DUTY CYCLE = 2% -

FIGURE 4 — 1, CIRCUIT — 100 mA
+114 v-__.i N

WY 83

0 —/— — -

8tV
t"( ins
PULSE WIDTH (1) BETWEEN 10 AND 80053
DUTY CYCLE = 29 =
-
® Yotal shunt AAPRAARE O tent piy ond Lot e



ELECTRICAL CHARACTERISTICS

Characteristic Fig. No.| Symbol | Min | Max | Unit
Collector Cuto!f Current Irpo u Ade
{(Vcp = 20 Vdo) 2N2369 - 0.4
2N3227 —_ 0.2
(Vep = 20 Vde, T, = 150°C) 252369 — 30
B 2N3227 — 50
Collector Cuto!! Current lcex u Adc
(\'CE = 20 Vdc, VEB (off) = 3 Vdc) 2N3227 _— 0.2
Base Cutoff Current gL u Ade
(Vcg = 20 Vdec., Vpp(ore) « 3 Vdc) 2N3227 —_ 0.5
Collector-Base Breakdown Vcitage BVCBO Vdc
(Ic = 10y Adc.1g = O) 40 —
Emitter-Base Breakdown Voltage BVEBO Vdc
(Ig = 10y Ade. Ic = 0) 2N2369 4.5 —_
2N3227 6.0 —_
Collector-Emitter Breakdown Voltage ¥ BVcEqg vdc
e = 10 made) 2N2369 15 —
2N3227 20 —_
Collector-Em:iter Voltage BYcEps Vde
(Ic = 10u AZe. lp = 0) 490 —_
Collector-Erutter Saturation Voltage (W VCE(saU vde
(Ic - 10 made. Ig = 1 mAce) Both Types{ 11,13 — 0.25
{Ic = 100 made, lg = 10 mAZc) 2N3227 — 0.45
Base-Enutter Saturation Voltage (4 vBE(sat) Vde
(lc = 10 mAZe, ln = 1 mAZQ) Both Types| 13 0.70 0.85
{Ic = 100 madc. Ig = 10 mAdc) 2N3227 0.8 1.4
DC Current Gz:nt! hFE —
(IC = 10 mAdc, VCE = 1.0 Vdc) 2N2369 40 120
2N3227 12 100 300
(Ic = 10 made, Vep = 1.0 Vde, T4 = -55°C) 282369 20 | —
2N3227 12 0 —
(I = 300 made, Vep = 1.€ Vdc) 2N3227 12 30 —
{Ic = 190 made, Vop = 2 Vo) 2N2369 20 | —
Small S:gnal Carrent Gain h'(e —_
{1 = 10 mAde, Ve = 10 Vee, { = 160 MHz) 5.0 —
Output Capacizznce S Cob pF
(Vep = SVec. Ig = 0,1 = 140 &Ha) A 4.0
Input Capacitance Civ pF¥
(VBE = 1 Véc, I = 0,1 = 330 kHz) 2N3227 4.0
Storage Time 10 ty ns
(IC = lgy = igz = 10 mA) —_ 13
Turn-On Time 1.6 ton ns
(IC = W0mA. Tg; = ImA, Vee = 3V, Y ER(t] " 1.5 Vdc) — 12
Turn-0Of! Time 3.6 totf ns
(Ic= 10mA. 1g) = 3mA, 1g: = 1.5mA, Ve = 3 V) —_— 18
Total Contrei Charge 7.8 QT pC
(Ic = 10mA.Ig ~ 1 mA, Vee= 3V 2N3227 _ 50
Delay Time 2,6 t4 — 50| ns
Vec=10V. VEB(off) = 2 Vde,  2x3227
Rise Time 1c 2100 m& Ig =10 mA . —_ 18 ns
Storage Time Vee=10V X 4,6 tg — 13 ns
2N3227
Fall Time Ic =100 mA, Ipy=lgy = 10 mA Yy — 15 f ns.

(M pylse Test: Pulse Width = 303 ps, Duty Cycle = 2%




2N9 ] 8 (SILICON)
2N918 JAN, JTX AVAILABLE

NPN SILICON ANNULAR TRANSISTORS

... designed for use in VHF and UHF amphifier, mi»er and uscillator
applications,

¢ High Current-Gain — Bandwidth Product --
1 = 600 MH7 (M) @ { = 190 MH2z

® Low Ouiput Capacnance —
Cob = 17 pF (Max) @ Vg = 10 Vdc

NPN SILICON
AMPLIFIER
TRANSISTORS

® Collector-E mitter Sustaining Voltage —
VCEO(sus) = 15 Vdc (Min) @ I¢ = 3.0 mAdc
o

® JAN/JANTX Also Available

—

"MAXIMUM RATINGS

Rating Symbol Value Uniy
Collecror E mitier Voltaye VCEO 15 Vde
Cotivctor Bave Vohage Vew 30 Voo
Erutier-Baw Voltage VEB 30 Vac
Collecior Current Continuous Ic 50 mAdce
Totu) Device Diupation @ Ty, + 259¢ Po 200 v
Derate alowe 259C 114 mwrec
Totat Device Disuipation 6@ T¢ - 25°C Pp 300 ~myv
Desate atiove 259¢ 1.21 miv/oC
Opwrating and Storage Juncuon Ty T“g -€5 10 - 200 oc
| __ Temperature Range

“indiates JECLC Registered Date

UL
Sur e

- - vibe
far 1 frane
e, “, i Baw
Foawe £ 00 N 5 Gt
U e e
N ‘it
\\45 s The

CASE 2C1010)
TO 2 PACKAGE
To convert inches 1o millimeters mult.pty Ly 25.4.
AHJLDEC T0O-72 dunens ons and notes apply.

i -
FIGURE 1 - NEUTRALIZED 200 Mtz POWER AMPLIFIER GAIN FIGURE 2 — 500 MHz OSCILLATOR TEST CIRCUILT
TEST CIRCUIT
Joanui rf?;%—‘é'-—
‘,;7(,\_’_{ e (Eap e st * outeut
1 1 FLOATING
THOM 5012 | LO&IHT ¢ Py
suonct b ):‘a'ai' Ny Ui s siue
4 3='C TUKLR
7 - — %
L5008 X
Tt L] : 0L 506 A HA
OETECTOM %1“ i }mc
_J < O vt = YA = =
= CIKCUIT COMPINERTY INF OHMATION-
Ve - “¥ee LKLy mBlATLE
CIKCUIT COMIONLNT INFOHMATION. 1GH Ty b14-020 Adpsteble
. . Stubs
1iIntp Yy o2 anl I D
E.“ 14 7’5';-! . :’,,,:.?1” ol 43303 o i O:I\;" * IG(H Ty 874-1 A Adpestalle —l
L
0V 317 win e it AWG $16° t3 Bt o3 20t LD Capacitanct woioera ¢ v b IGR“‘lm 314 VA Shos
IO, BE byt tte tatie 1 gth Lunysute 8 Dot Savk Ture 2,75 52 wt 1he Cutun Yeem |
2w el Tlloming com=e (o avadadle J
. !
TLatersat itiricad dield G snolot olectio bed B rrene: 20t Ly oy C3mpanenty e oy 1ot ntyi ==




*ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)

r Characteristic T Symbol l Min Max Unig 1

OFF CHARACTERISTICS

Collector-Emitter Sustaining Voliage VCEO{sus) 15 - Ve
{ic = 3.0 mAdc, Ig = O

Cotllector-Base Breakdown Voltage BVcao 30 - Ve
{Ic= 1.0pAde, Ig = O

Ermstter-Base Breakdown Voltage 8Vego 3.0 - Vdz
(tg = 10 pAdc, lc=0

Coltector Cutoff Current lcs80
(Veg = 15 Vdc, 1g = 0) - 010 uAde
(Veg = 15 Vdc, Ig = 0, T = 150°C) - 10 LY

ON CHARACTERISTICS

DC Cutrent Gain heg 20 - -
{ic* 30mAdc, Veg = 1.0 Voc)

Collector-Emutier Saturation Vottage VeEtsarl - 04 Voo
{ig = 10 mAdc, 1g = 1.0 mAdc)

Base-Emitter Saturation Vollage VBE (sat) - 1.0 Vo
(ic = 10 mAdc, 1g - 1.0 mAdc!

DYNAMIC CHARACTERISTICS

Current:-Gain - Bandw.dih Product (1} 17 600 - MHz
g €0mAd., Vog 10 Vde {100 MM

Outpnunt Capacitance Cotr o
IVegt 10Vde, Tg 0.1+ 130 hH2s) 17
(Veg: C.Ig= 0,1 140 kK1) 0

Input Capacitanice Cy, 20 of
(Vgg® 05 Vdc, ic s 0.1 140 kHz)

Nowst Figure NF - [eRe] o .
{ic 10mAade, Veg 6.0 Vde. Rg 400 Ohmis. { 60%1H) :

3

FUNCTIONAL TEST

Amphfier Power Gam (Fgare 1} G 15 - 21
{(Veg: 12 Vdce, I ' 6 0 mAdc, { = 200 MH21

Power Quiput (Figure 2) Pau 30 A
Veg = 15 Vae, I 8 0mAdce, {500 MH

Collector Efficiency {Figure 2} 7 25 - N

Veg = 15 Vdc, Ic + 8 0 mAde, {: 500 hHz}

.
indicates JEDEC Reguisteredg Data
(11 is detined as the ‘equency 21 winch |h‘,: exiranolates 10 unity.

7y



CA3306

3 HARRIS
y e soere s

CA3306, CA3306A,
CA3306C

CMOS Video-Speed 6-Bit Flash

GENEFAAL DESCRIPTION

The tiaems SATI0E aman ate TMO3 paralies (FLASM) an.
Ot I A £ oy ey JneC 10 A00KCaNONS Cemang
G OO D LOm T COMSUMILOT INC Mugn-SCEEC OnilZa-
3% Laing 57 TE M-I O @xamole. reguwes onty about
LM

Tra ZA2125 ramas Coaraies over 3 wede full-3care pgna’
Haq 2LtV ue 1o the DT susoty voltages Fow-
WIROLIN 15 3% Ww 43 15 MW groenaing ucon Ine
T Sraauer Ty Seettes TR 1273306 types mav be direct-
fu £ TAENIE D it TANDM) sCCaete alenng smprovad hngar.
193" > Qwe® raterante v0l1a0> aNC Mignar cCperaling speec
wits 2§, suoLn
TO€ W Ae Mgt c9nversgr cate maves tng CAJJ06
04T i, SIS 1Y AQLING AKD.scaec sanars The
DepTira al # 4ar3 DEA%IDIA 1Na T0ANRZLES Of twi O More
‘SR ST 10 tenay 1 incrasaa INa ragotshtn Cf I Conve: .
SeIN A jlerm £ gatmy Z3cnesinT o twe CAJIJAS mav Do
BTS2 WO ACD ADORT CD Yvertet DCarat0n Of
3T 00 DArale Gorenae 1Ne Tonveraor 10480 (e
1NN 1N camrabnwg rale traa f0 Wmer e T Atk

P L DAIARA M ALt DA e CUTIINT UMY MedtuTe
PR B LI A LD A afyw” fetatence 10
Sears 0 Lutpus e e SR Sutvettes
3 3l InZul voltage 1evers
A, COMSIraLor o8 re-

Analog-to-Digital Converter

FEATURES
© CMOS Low Power with Video Speed {-70 mw tyo!
* Paratiel Conversion Technigue
* Stgnat Power Supply Voitage {3V to 7.5V
° 15-MHz Sampling Rate with Singie SY Suppty
¢ 6-8it Latched 3-State Output with
Overtiow BIt
¢ Pin-For-Pin Retrofil tor the CA3J0C

APPLICATIONS

* TV Video Digitizing

* High-Speed A/O Conversion

* Ultrasound Signature Anaiys:s
* Transient Signal Analysis

® High-Energy Physics Research
* High-Speed Osciltoscoo Storage/Display
* Genersi-Purpose Hybrnic ADCs
¢ Opticst Character Recognition
* Radar Puise Anaiyais

¢ Motion Signature Anslysis

* Robot Vision

Qareg 1
2T Pin SOIC 1€ Pin DIC 20PinLCC
Too View TooV.ew Toc View
- — p o —
. wea v T - [ nae o[ = e
¢ voncw T I~ - Ovorrow {71 E ™
i e o T oy ve (33 (= o oo
. Yasll T - Wi He
: - wi® e — =
N e - e i, =
: cea i =~ =
. o= e =iy N 0
N Bovse = b
: s Civer m—C_ igiee
R Fe- iy -
ko vacr. L= 1o Vagr .

L WY o

Figure 1. Pin Configuration



ABSOLUTE MAXIMUM
oC Suoplv.vou;gp Range 'vpr
(Vottage Qatarence
10 vgs Terming:
input Yohtage Ranrge
Alrnouts gzcept Zonar
OC inou: Currant o
Cur. P TET TEX Vi
Powar Crsgipation per Packans (Fo,
Fre 7, = 847 . 54
Foo Ty = =88°Cae - 12970

Qoeratng Temperature Range (Tal
Cerarmuc Packaqe—0 Sufin
Ptastic Package—g Sutln

CA3306, CA3306A, CA3306C

RATINGS

Siorage Temoerature Manqge iTe-n: €T - 0s(
e300 Temoarature {Duning Solornng:
AL CISIANCE Yo = gy 10 AE o TL mmearyer

case lor 10s Maa - 800

—e ST 8T

SAVievs, - T NHOTE Seetsas sdove Mhote sginr wome

MIs COUSP Owrmanen! JIMUQE I 1N dave.d

Apun Moo= TstAg
Fress 248 SPeRS BATES v

20 m- PN NCLONL COMEIO= OF the Dewse 3 THPLr T IR Che  CompaT.
SUIVE MNOSE PCRIOT o e AN gidrge €579 S5a 1150 e th 20T § %
B L LRI PN
T N Mas ATt o @ rohalnhn
Arate Linean -
o ‘|"3":_l" . Ay Rezommendea Suopiv Vottage Rangs viee.
a mV, Y

~55'Cto -125°C
-40°Cto - 852

st e
-
2 SQueva,
VLS -
oLl n a2l

e € 14470 BaLanCL

€. 1Samet

[T

Frgurs 2: Functional Diagram

CAJ308



CA3306, CA3306A, CA3306C

W1, 3% RS H
! vagr*owe -
Vin"0 10 Vag,® WU WEVE 6T Py sl | '
I L N
T 1 v
i ' ; N l l-u‘-ou-o- LI-I'(D[./ !/
N N

T . 6 el 1 ¢ o o1 )
0.1 1 "©
CLOCK 7ACAUCCY~ umy
0M-10
Figure 3: Typical Ipg as a Function Of Yoo
COMSenatoe DaTa 15 LaTCHLD
L ’// l‘/uconu al-u ERCATURTY I -«m:v:-‘

CLoce of
euatl 50w

[N

018311
Figure 4: Input-to-Output Timing Diagram
\ .
3 1]
o / ’
Y : : \
< ' : '
(113 . H |
=~Tom ‘-'z-r", : {
iy = Toe bt et
I3 1-8 y
| weLoance i wegoemce
h : e
: —_—
i "Gm t *
o oats oars
| eotosace
LA -2}

Figure 5: Output Enable Timing Clagram




,‘éLECTRlCAL CHARACTERISTICS

/
;

4

CA3306, CA3306A, CA3306C

= 15 MHZ Square Wave tor CAJ306 or CAI306A, 10 MHZ for CAJI06C

47, =25 C.Vpg = SV.Vagr- = 48V, Vg

= Vpge ~ = GND, Clocs

: Umit
Parameter Test Condt — m Units ;
Min Tyo Max
— -
L"esoluuor | 6 Bus *
i Integral Lmeanty Zrror 3306, 3306C 2025 205 ,
i 3306A 202 2025 .
I Ortterential Linearity Error 3306, 3306C 20.25 =05 i
i 33064 - 202 | =025 |
: Cruantizing Srrge Inherent =05 | Lse ‘
{ OWset Error 3306. 3306C | (Note 13 o8| oo ! :
, 33064 20251 =os | ,
 Gan Error 3306, 3306C | (Note 2) Y CR e ;
i 33064 | 20,25 | =08
. _3ostve Full Scate inoyt Range J (Note J, 4) : 1 l 48 (Voo - 0.5 v
! Negatve Full Scate Inout Range | (Nowe 3, &) ~-0.5 : 0 Voo ~ ¢ ! ’
; oyt Capaciance I g | o1s i pf
inout Curren: | vix = 4.92v. Vo = SV ! Y2500 [ s
Sesisior Lagcer impsdance t 65C 1 1100 .  s5¢ @
Manmue: Conversion Speec 33052 ; l 10 13 ! i
i 3306. 33064 15 26 i H
— , : : MSPS
i Manmum Conversion Soeec 3306C ! (Note «) a0 by | ! :
: 3305. 3306A | 61,62 *: Mimmum ioqg ! ; !
Auto Balance Time (6 1: 3306 ! Jh50 9% i =
3305, 33064 1183 " . =
Sampia Time (6,21 3306 ; {Note 4 i R . S00C . ns
330¢: 33064 ’ 22 i sCoC !
43erture Datay ' i '8 i
Aoerure Jiner ; i 100 : | psoc i
ANowabie mout Sanowgr i (Note ¢ i oc | teroner2 ! M |
~3 99 inout Banawwatr © g ¢
Outout Data vaies Detay (Te, 33962 : . c 3k LM '
. 3306 3308¢ e ' e
Outout Data ow. Timg (i i (Note ¢ 15 ;2% | o
Dutout Enavie Time (] \ ' R : :
Outout Drsadle Time T . io1s .
o oo Current. Reter 1o Figure 33062 } Contruous Conversion : vt | !
3308 33062 ° (Note &} Cote 23 S omz ¢
igo Surren ' Contirvous 41 , 7.5 1€ :
Mammum v (ogee 0 i Al Dugital inouts iNote ¢) | : : 0.3 vpg 4. v
: —
Mwwmum Vi Logre *

AP Drgriat inouts (Note €1 ' €7 . v -




ELECTRICAL CHARACTERISTICS

CA3306, CA3306A, CA3306C

= 15 MKz Square Wave for CA3I06 or CA3306A. 10 MHz tor CAJ306C (Contnued)

“Ta = 20°Clvpe m SV Vagg r - 48V Vgg = Vage- = GNC Croce

: Parsmeter . Test Conditions Limits : Units :
| . Min | Typ 1 Max | |
U Dugitat input Currant + Exceot CLK. Vypy = OV, 5V P ozs | i
[ Owgital Inout Current ;_CLK Only 2106 | 2200 wA
] Ougitat Outout 3-State Leakage ! Vour = 0V, 5v =t | =2t ! i
L Owgral Qutout Source Current | Veur = 4.8V -18 | { mA
' Digial Outout Sk Current | vour = 0av 3.2 . ! H
! Zener Voltage | ;= 10ma Y 62 | 74 ' v
| Zener Dynamic tmpeaance i1z = 10 ma, 20 mA | 120 2 [
| Gam Temperaiure Coethicien: i i -0t
[ Oftset Tamperature Cosffrcient ; | -c1 | myees
i Zener Temperature Coatlician: ! i ; =08 1
MOTES 1: CEFSE™ EAACR 4 the PHevenCe Detweon 1ne oyl vollaoe INa: causes tre 0O 1 CY euw'u £€0de Wanwudn and (Vege* - Vagr® 1 *28

T GAIM E2R0R o 1% GHilerance Me MO VOITAOE (ha! CAVSEL T8 32 .4 16 Svarhitw OuiDU COGE TERTLOA g (Vage® ~ Vage“t  *2712e

3 Tre 16tal oyt vOMIGE 13n03 301 BY Vagr " ‘36T Veg: "L Miv Be m ine range & 0 0 fvas = Y
4 Parameter nOt 193162 Ol QUATENIEEC Dy 0ESQN OF CAITACIEnZa10=

ORDERING INFORMATION

Part Linearity Samping Temperatyre
Number (IHL, DNLY Rale Range PeFipue

CAd30ez =0.5LSE IS MHZ(ET Asi -400C 15 «859C 18-Pin Plaste CIP
Cal230sa =C.25L5& 1S MHZIST ns) -409C 10 +65°C 16-Pin Plastis C1e
Ca230£CE =C 5.SE 1C MMz (100 ns) -409C 10 ~850C 16-Pin Plastic C1F
CA2306M £05LSE 15 MHZ{ET n3: -49°C to +85°C 23-Pin Plastic SOIC
CA3306CM =C.8LSE 12 MH2 (100 ng: -420C 10 +249C 20-Pin Plastg SOIC
TAJacec =CS5LSe 18 MHZ (67 na} -540C 15 +1259C 18-Pm Coerame DIP
CA3206AC =0.25L56 15 MHZ (87 ng) -559C 10 +1259C 18-Pin Coramic CIP
CAa3d0sCe z0.5158 10 MHZ (100 as® =£59C to +1280C 18-Pin Coramic CiP
Ca3306e42 205133 15 MH2(B7 nst =359C 1o «1259C 20-Pin LCC
€433042J3. £0,5L58 10 MHZ (10C ng -559C 10 +1259C 20-PinLCT

CAlJ306



CA3306, CA3306A, CA3306C
Table J: Output Code Tatle
5 . input Voltage* | Binary | i
' Vrgr Vagr  Vagr  Vagr Output Code '
Codge Oucnpuon_ s.40 .12 4.80 3.30 i (Lsa) l Oecimal Count i
LI T ™ vy Vi | 6F 8¢ @85 B¢ @1 g2 a1 l |
Zero 000 000 000 000 |0 0 0 0 o o o | 9 :
1153 G0 008 0075 005 ; € 0 o0 o o o 1 ' .
2Ls3 020 01 015 010 ;0 0 0 o ¢ 1 g 2 i
. & g . . i
. . ! . | . !
- - 4 - 1
! I !
A I - 1
Vi Full Scate - 1S3 ] 3.10 248 2323 35 10 4] 1 1 1 1 1 bl }
Yy Full Scaie 1320 235 240  5C !0 t 0 6 9 o0 o0 32
Yy FullScue - 1152 | 330 23¢ 2475 i85 10 1 0 ¢ o o |1 33 !
V/% i i : A\
H , i . ) ! i
. ' i & I i
i i " 1
FullScaie - 1S | 620 236 385  31C 5 ' ' 1 0 62 '
Full Scate i 63C  S0e 4728 2%, o ; * 1 ' i o 62 :
Overtiow lsec se2  eB0 327 : o . g . ' . s 12 1

“The w348qet 04189 s00ve e 1ne GEB Conlars OF 94C™ DUIIN" COGS ANO=A 4% 3 UACLOn of 49 40snCistec reinrance waiage

OPERATING AND HANDLING
CONSIDERATIONS
1. Handting

AT nOUtY and outouts of Harns CMOS gevices have 3
NETwOrk for #laCrosiaue protechion dunng hanaling. Recom.
Mmencec handling oracuces lor CMOS devices are ze-
3crired i ICAN-6325. “Gude to Saner Hanghng anc Dobr.
aton of CMOS Integrated Cucusts ™

2 Operating
Oparaiing Vo'tage
Ounng Jon near the m suooly voltaqe e,

C3re SNOUIQ De (2ker 10 avox] Of 3UPOrES3 DOwer SUDOlY
urn-on and o transuents, power SuDOly noole. OF
groung novse; any of thase condiions mus! Not Cause Voo
= Vg3 10 exCeed Ne aD3OMLE MaxHMum rating

Input Signals

70 Orevant camage 10 the wmput protection circial, Mput
3IGNA1S Snoyld never De greater than Vog Acr less than Vee,
INout Currents must Aot exceed 20 mA even whan (e pow-
& 3upoty i3 O The zener (pin 4) 13 the only terminal 3l
lowed 0 exceed Yoy
Unused inputs

A connection must ba orowaed at every nout terminal Al
UnUSed INOuL lerminals must be connecied (o etner Vep o
Vss. whnchever s aporopriate
Output Short Circuits

Shorting of outouts to Vpg o Vgs may camage CMOS
devces by g the device d

CAJI086



CA3306, CA3306A, CA3306C

TYPICAL PERFORMANCE CHARACTERISTICS
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CA3306, CA3306A, CA3306C
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. CA3306, CA3306A, CA3306C

DEVICE OPERATION (Continved:

Tne Raterence Canter pomt can also ba used to croate
umQue transter funclions The user must remember, howav.
or. that there 13 aporomsmatety 12011 n senas with the RC
pin.

APPLICATIONS

7-Bit Resolution

To obtamn 7.bi resoiution. wo CA3306s can be wited 1o+
gethar, Necassary mgradiants nclude an open-ended lad-
G6f natwork, an overfiow indicator, hree-state outputs, and
Chio-enabler controls—all of which are avadable on the
CA2306.

The tirst stap for connecting a 7-t circint 1s o 1otam-pale
the ladger networks, as sustrated n Figure 8. Since the
absolute-resistance vaiue of each ladder may vary, external
tnm of the mid-reference voilage may be required.

The overllow oulput of the lowar davice now bacomes
the sevanih bit. When it goss high all counts must coma
from the upper device When 1t goes iow, ail counts must
comae from the lower gevice This 1§ done simply by con.
necung the lower overflow signal to the 8E1 control of the
lower A/D converter and the CE2 control of (ne upper A/D
Converter, The (fvee-state outouts of the two devices (bits 1
through 6) are now connected i paralial to comolete the
orcurtry.

Doubled Sampling Speed

The phase conirol and both positve and negative true
Chip enabies aflow tne paraliel connection of two CAJI0Gs
to double the sampling speed. Figure 9 shows this configu.
raton, One converter samples on the positve phase of the
¢clock, and ihe second on the negative. The outouls are also
Siternately enattea. Care should be taken to provide a near
Square-wave clock f ooeratng at. Close 10 the manmum
CHOCk $peed lor the devices. v

N
8-Bit to 12-Bit Conversion Techniques

To obtan 8-(0-’1 2-et resoiution and ACCUracy. use 4 feeq-
forward cooversion techmiqus Two A/D converlers will be
needed lo convert uo 1o 1: bits: ihvee A/D coverters 1c
conven 12 tuts. The hugh speed of the CAIIO6 aliovss 12.brt
CoNversions n the $00-10-900 ns range.

The cweut diagram of & high-speed 12-bit A/D convener
'S Shown i Figure 10, In the teed-lorward Conversion math.
0d twa sequenual conversions are made. Converier A lest
does a coarse conversion 1o 6 bits. The output 1 apphed o
2 6-bt D/A converter whose accuwracy level s good to 12
bits. The D/A converter outpul is then sublracted from the
nout vaitage. multiphed by 32, and then converted Dy a sec.
ond flash A/D converter, which 13 connected m a 7-tt con-
liguraton. The answars from the frst and second canver.
SIons are added logether with bt 1 of the hrst conversion
overlacoing bit 7 of the second conversion.

When using thiz metnod, take care that:

8 The kneanty of the Iwst converter is petter than A LS8

@ An ofiset 0ias of 1 LSB (Ve 13 SULLACIED from the st
€onvers:on since the second converter is unpolar.

® Tne D/A converter and its telerance are accurste 10 the
fotal numoer of bits deswed for the hinal comversion {the

A/D converier need only be accurate 10 6 tris).,

The frst converter can be otfsef-tuased Dy a0dng a 20N
resisior at the boftom of the ladder and ncreas:g the refer.
ence voitage by 1 LSB I & 6 4V reference 18 used n the
system, for examole. (hen the frst CA3I06 wol requve a
6.5V reterence.

CAd30”
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CA3306, CA3306A, CA3306C

. DEVICE OPERATION (Contrueai

The CA3306 outouts a snon (less than 10 ns! current
S0ik4 of 4O 10 several mA ampitude (See Typcal Pertorm.
ance Charactensics al tha beguamng of ihe sample phase
(To 2 tesser extont. a spme also apoears at the beginrung of
auio dalance | Tne anwvng source mus! recover lrom the
Sovke Dy the end of the same phase, or a l0ss of acaracy
wll r@sutl

A tocally termwnated 5011 or 7561 source Qgeneratty suth.
cient 10 drve the CAJI06 It Jan s requwed, a gh-sDeed
tast-setting 00 amD such a3 tne HA-5033, HA-2542, or
CAJ450 s recommendec

Digital nput And Output Interfacing

The two Chwo-enabie and ine phase-control mnouts are
standarg CMOS urets. They shoutd be drven from less than
03 - Voo 10 3t least 07 » Vag, Ths can be done from
T4HT senes CMOS {OMOS) TTL with pultap resistors, or,
4 Vpo 18 greater than the logic . open collector of
©oen aran drvarg plus pull-uos. (Seq Figure 1))

Tré Zlock nout 15 mare crtcal 1o tming vanations, suct
83 &' Decoming loc shon. for mstance. Pull.up resistors
$housd generally be avorded » favor of actve dnvers. The
Clock mout may be cavacivery coupled. as it Nas an nter.
nal S0k feedback resisior on he fest bulter stage. and wiil
seek ds own 170 Do, A clock sowrce of st least 1 Voo 1S
acequate. oul exiremely non.symmetncal  wavelorms
should be avorded.

The outout dnvers have full rail-lo-rad casatity 1f dmang
TMOS systems with Vep beiow the Vpg of the CAJI06. a
CD74HCA050 or CO74HC4049 should be used to step
down the voltage It drving LSTTL systems. no step-down
should be nocassary, as most LSTTLS wiil take wput swings
uo 1¢ 10V to 15V

Although the outout drvers are capadle of hanchng tyon.
€2 0212 bus 10adInG the C3Za=NOr ChArGING Currente will
produce local grounc arsturdances For this reason, an ex-
terna’ bus dnve- 15 rezommencez

Increased Accuracy

In mast cases the accuracy of tne CA3306 snould be sul-
tcent winout any ad ents. in where accu-
raCy 1 of UIMOSt Mmoorance. trree adustments can be
mace 10 oL detter acsuracy. Le.. oflsel thm, gam tnm.
ANC MICDOML trwr.,

Otfset Trim “~

i general offset Corecton can be done m the dreame
ercutry by mrooueng '3 OC shift 1o Vyy Of Dy the offse:

then of the 00 amp. When Ihis 13 not possible the Vags*
noul can be adsied 10 produce an offset tnm. The iheo-
retical nput voltage 10 produce the frst rension 1s Y, LSA.
The equation 13 a3 lotiows:

Vin (0 10 1 transition) = %, LS = 1lVaer/64)
* Vpge/128

H Vi tor the fiest transition 18 lass than the theoretcal.
ihen & single-lum 500 pot connected betwaen Vags = and
ground will sccomplish the adjusiment. Set Vi to Y, LSB
and tnm the pot untd the 0 10 1 ransibon ocowrs.

H Vigy for the Iest bansition s gresier than tha theorelicat,
1hen the SO pat should be connected between Vg = and
3 negatve voitage of about 2 LSB's. The tnm procedurs B
3s sidted previousty.

Gain Trim '

in genaral the gain tnm can also be done  thy preams
Cwculry by introducing a gan acjustmaent for the op amg.
When this is not possidle, then 3 gan sdiustment creut
should be made 10 adjust the reference voitage. To perform
thes tnim, Vin shoutd be set 10 the 63 10 overfiow ransition,
That voitage s ¥; LS8 less than Vage ® and 1s caiculateg
as loflows:

Vin (6310 64 transition) = Vagr ~ Vage!128

= Vage (1277128)

To pertarm the gan tnm, first do the offset tim and then-
3pply the required Vi lor the 63 10 overflow transition, Now
adiust Vage © until that ransiton occurs on the outputs.

Midpoint Trim

The referenca center (RC) 13 avadable to the user as the
Tudpont Of the resistor 1adder. To tnm the midpoins, e
oifset and gan tnms should be done first. The thecretcut
trans:ion from count 31 10 32 occurs 3t 31Y; LSB's. Thet
voltage rs as follows:

Vine {31 10 32 transibon} = 31.5 (Vagz/64)
= Vpgr 637128)

An adjustable voitage follower can be connected 1o the
RAC pm or a 2% pot can be connacted between Vage~ avg
VRge ™ with the wiper connected 10 RC. Sat Vi 10 the 31 to
32 vansivon voitage, then adiust the voitage loflower or the
POt untl the ransition OCCUrs On the outout bits.



CA3306, CA3306A, CA3306C

DEVICE OPERATION (Contnued)

The othor s«de of Ine capacitor s connected to a single-
stage nvertng ampliftar whose output 1s shorted 10 sts nput
by 3 swilch Thvs biasas the amolitier i its snnsic Inp pornt,
which s apprommately, (Vpe - Vgg}/2 The capaciors
fow charge 10 Iner associated 1ap voltages, prming the
cucuit for Ihe next phase,

In the “"Sampte Unknown™ phase. ail ladder tap swiiches
474 opened, the comoarator amplihiers are no longer shon.
ed, ang Vyy 1s swatched to all 64 capacitors. Since the other
and of the capacitor 13 now looking 110 an effectvety open
circunt, any voitage that ditfars from the prevsous 1ap voltage
will apoear as a vollage shuft at the comparator ampliliers
All comparators whose tap vollages were lower than Vi
wall drive the comparator oulouls 10 a “low™ state. Ali com.
parators whose tap voltages were hgher than Viy will drnve
the comparator outputs 10 @ “hrgh” state. A second. capac
tor-coupied, auto-zeroed ampfiher tunther amplilves the out-
puts.

The status of all these comparator amplifiers are storec
at the end of this ohase (42, by a secondary laiching amph-
fier stage, Once latched, the status of the 84 comparators is
decoced by 2 64-10-7-bit decode array and the results are
clocred nio 3 storage regisier at the nsing edge of the naxt
Y -

& Jestate bufter = used at tne output of the 7 storage
recisiers wihwch are controlleg by' two Clup-enabdle s.gnals

€1 wil indedendently d:sable 31 through 86 whenitisin 2
hign state. CE2 will incependently disable 81 through BE
and the OF butters when it 1s in the low state (Tadle 2)

70 facihtare usage of tus dewice a phase-controt input s
provided whicn can eflectively comolement the clock as nt
entars the crvp. Also. an on-board zener is provided for use
43 a referancs voitage.

Continuous Clock Operation

One compiete conversion cycle can be tracec thropak
the CA3306 i3 ine iotlowng sieps (Reler 10 tming da.
gram, Fqure £) Witn the phase control i a “Hign™ state
the nsing edge of the clock nput wil siart a “samople™
onase. Dunng ttus entire "High™ state of the Clock, the 6<
©€Omoargtors will rack the nput voitage and the 64 latcnes
willizack the comoarator oulputs. Al the laling eage of the
clock, atter the specitied aperiure delay, ait 64 comoarator
QUtDuls are captured By the 64 tatches, This ends the “sam.
ol¢° pnase ang stans the "autd dbalance” phase for tne
comoarators. Dunng tus “Low™ state of the clock (he out-
out of the latches propagates Bvough the decode array and

a 7-bit code aopears at the D wnouts of the output reQisters
On the next nsing ddge of the clock, this 7-brt code 1s shift.
©d into the OuIDU! registers and apDears with tme delay tp
43 vahd data at the output of the J-state drivers This aisc
marks the stacl of a new “sample” phase, theredy repaaing
the conversion process lor this next cycle.

Pulse Mode QOperation

For samolng high-speed nonrecurrent o Iransient dala,
the converter may be operated in a pulse mode n one of
thrae ways. The fastast method 1s to keap the converter in
the Sample Unknown phase, $2. dunng the standby state
The device can now be pulsed Ihrough the Auto Balance
phase with a single pulse. The analog value 1s caotured on
the Ioaqu edQa o! &1 and 13 ranslerred N0 the outout
registers on the traiing edge of & 1. We are now back n the
standby state, 2, and another conversion can be started
bul not fater than Sus due 10 the eventual droop Of the
COmmutating capacitors. Another advantage of this methoc
1S that it has the patential of hawving the lowest dower Oran
The larger the time ratio between &2 and &1. Ine lower ine
powar consumotion. {See timing dagram, F.qure 6.)

The second mathod usas the Auto Balance phase. & 1. as
1ha standDy sfate iIn (s stale the convertar can stay mndet
ﬂll.ly wing 10 S1arn 3 Convarsion. A CONversion 18 per.
formed Dy $iroong the clock mpul with two $2 pulses The
trst pulse stars 3 Samote Unknown phase and caotures
the anaicg vatue in the comparator laiches on the traling
edge. A second 42 pulse 13 needed to ransler the data intc
the output registers, This occurs on the leading eage of the

second puise. The conversion naw takes shghtly fonger, but ;
the repetinon rate may be as siow as deswec. The disadvan. |

tage to this metnod s the higher device dissioation dye to
1he low ratio of 62 10 1. (See timung diagram Figure 6b.)

For apoiicatons requinng both indafinite standty and tow.
est power, $tanddby can e tn the &2 (Sampie Urknown,
State with two &1 pulses 10 generate vand daia (see Figure
€c1. Vaha cata now 3o0ears two full Clogk Sycies after stan-
ing the conversion process

Analog Input Considerations

The CA3306 input terminal 18 charactenzec by a smatk
caoacitance {sees Soeciicatons) and & small voltage-ge-
pendent current (See Typrcat Performance Charactensucs:
The 319n3i-30urca IMoecance SNOuld De keot low, howaver,
wnen coerating the CAJJ06 at ugn clock rates

’
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Tabdle 1: Pin Description

Table 2: Chip Enable Truth Table

i |
Bin Name Descriotion CEi : cez - B1-86 : OF
= § Trm WSS, B o Vata : Vane
5 o7 Overiow Duiou: Yo ol Three-siate ¢ vaie
3 . VNgg Orgitatl Groung Y 10 1 Thresstate | Tovea-state
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