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1.

1

Descrizione generale

A Schema a blocchi

La fig. 1.1 mostra lo schema a blocchi dell'MFA/36.
I comandi forniti dal calcolatore sono inviati attraverso il

connettore di I/O alla scheda di controllo E:; la scheda decodifica

i

comandi e invia:

1 comandi di moto alla scheda attuatore G che pilota il motore
M

1 comandi di lettura al sensore C, attraverso la scheda D; la
scheda D provvede a sincronizzare il comando di lettura col
ciclo interno della circuiteria del sensore optoelettronico, a
convertire in forma digitale su 8 bit i valori analogici dei
segnali di campionamento e inviarli al calcolatore ospite
tramite 1l connettore di /0.

Nello schema sono indicati anche gli alimentatori P1, P2 e

T che forniscono le tensioni necessarie per i vari componenti.
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A2-

Componenti dello schema a blocchi

Indicatori di stato

Sensore optoelettronico RC1024H/RC2048H e schede di
pilotaggio RC100B + RC108

Conversione segnale video/dato digitale su 8 bit

Circuiti di controllo
Attuatore per il pilotaggio motore p.p.
Sorgente luminosa, lampada alogena 12V, 50/100W

Motore per la scansione meccanica sull'asse y: Crouzet
89903001, 4 fasi 200 passi/giro

Rivelatori di fine corsa

Alimentatore stabilizzato per circuiteria (5V, +15V) Power-
one HTAA-16W

Alimentatore per motore/attuatore

Trasformatore 12V 8A per alimentazione lampada




2. Descrizione dei conneitori

La figura 2.1 mostra la dislocazione dei connettori dell’
MFA/36; il maggior numero di essi & montato sulla faccia
posteriore del cassetto portaelettronica, accessibile alzando la
parete posteriore dell'apparecchio; gli altri connettori sono
montati all'interno del cassetto.

Le pagine seguenti contengono la descrizione dei
connettori; per ciascuno di essi sono indicati il nome del
connettore, il numero del piedino, il segnale sul piedino, il
VEIso entrante o uscente.
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Fig. 2.1 Dislocazione dei connettori



Al
A2
A3

S1
S2
S3

S5
S6

Elenco componenti

Trasformatore 160 VA, 2x12V per lampada alogena

Alimentatore per circuiti digitali
Alimentatore per motore
Attuatore per motore

Scheda MFA Bl conversione A/D
Scheda MFA B2 controllo

Scheda MFA B3 master

Scheda MFA B4 indicatore
Scheda MFA BS adattatore

Scheda B4 Reticon RC100




+5, +5v
+12, +12v
+15, +15v
-15, -15v
A/l
Analog In
Blank
Clock
Data 0-7

FCI, FCA
GND

Impulso moto

©1-4

L, Lett
M, Moto
Passo
Start C
Start
V+
Video

Lista delle sigle

alimentazione in continua, volt
alimentazione in continua, volt
alimentazione in continua, volt
alimentazione in continua, volt

comando per la direzione di moto

impulso per segnale video del sensore
impulso di fine riga del sensore

impulso di sincronismo di cella del sensore
bit del dato di lettura (MSB, bit pit significativo)
Device Command; sincronismo dei comandi
Device Flag; risposta del dispositivo
sincronismo di fine conversione A/D

Fine Corsa Indietro, Avanti del carrello motore
massa

impulso di pilotaggio dell'attuatore motore
fasi di pilotaggio del motore "
comando di lettura

comando di avanzamento motore

impulso di avanzamento

impulso di inizio conversione A/D

impulso di inizio riga del sensore
alimentazione comune motore p.p.

segnale video del sensore




Elenco connettori

Sigla Tipo

P1 Morsettiera 8 contatti
P2 DIP 16 contatti

P2a DIP 16 contatti

P3 Cannon PIN 37, maschio
P4 Cannon PIN 9, maschio
P4b Morsettiera 4 contatti

P5 Cannon PIN 9, femmina
P6 BNC 2 contatti

P7 BNC 2 contatti

P7a BNC 2 contatti

P& Cannon PIN 15, femmina
P&b Morsettiera 8 contatti
Bl Spina 22+22 contatti

B2 Spina 22+22 contatti

B4 Spina 22+22 contatti

C1 Morsettiera 12 contatti
C3 Morsettiera S contatti




Piedini Segnale Note

1 +5V ¢ T0SSO C3-2
2 +5V « rosso (32
3 +15V « giallo C3-5
4 +15V « bianco (C3-5
5 -15V « verde (C3-3
6 -15V « verde C3-3
7 GND marrone C3-1
8 GND nero C3-1

Connettore P1

l1]2]3]4[5]6|7[8] wmomseTT.B/C




Piedini Segnale Note

1 Start « P2a,l
2 Blank «~ P2a2
3 Clock — P2a,3
4

5 +5V - P2a5
6 +5V - P2a,6
7

8 -15V - P2a\8
9 GND

10 GND

11 GND

12 GND

13 GND

14 GND

15 GND

16 GND

Connettore P2

01140
02130
031420
04110
05100
06 90
07 80O

DIP/16




Piedini Segnale Note

1 Start « B4B
2 Blank «~ B4D
3 Clock — B4,5
4

5 +5V -  B4E
6 +5V - B4,E
7 +15V

8 -15V - B4)Y
9 GND

10 GND

11 GND

12 GND

13 GND

14 GND

15 GND

16 GND

Connettore P2a

011440
02130
03120
041410
05100
06 80
07 80

DIP/16




Piedini Segnale Note

1

2

3 DATA7 MSB « Bl-B
4 DATA 6 « BI1-C
5 DATA 5 «~ BI-D
6 DATA 4 « BI-E
7 DATA 3 « BI-F
8 DATA 2 « BI-H
9 DATA 1 «  BIl-J
10 DATA O «~ BlK
11 DF «~ BI-L
12 FCI «~  P5-1
13 FCA «~ P52
14 Lettura - B2-6
15 Moio - B24
16

17 A/l - B2-5
18 DC - B2-3
19

20-37 GND

Connettore P3

CANNON 37 PIN




Piedini Segnale Note

1 Impulso moto -  Pdb-1
2 A/l -  P4b-2
3 GND

4

5

6

7

8

9 GND

Connettore P4

)

B e

[o——

XX Y
??I??

g —
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CANNON 9 PIN




Piedini Segnale Note

1 Impulso moto —  verde C1-5
2 A/l —  celeste C1-3
3 GND —-»  bianco Cl-4
4 GND

Connettore P4b

MORSETT. 4/C




Piedini Segnale Note

1 FCA - bianco

2 FCI - marrone
3

4

5

6 GND

7 GND

8 GND

9 GND

Connettore P5S

& 1
5

CANNON 9 PIN

16




Piedini Segnale

Note

1 Start
2 GND

Connettore P6

@; BNC/2CONT

17




Piedini Segnale ' Note

Video
GND

A

Connettore P7; P7a

} BNC/2CONT




Piedini Segnale Note

1 ol A « P8b-6
2 el A «  P8b-6
3 02 A «  P8b-7
4 02 A «  P8b-7
5 3 B «  P8b-1
6 ©3 B «  P8b-l
7 o4 B «  P8b-2
8 o4 B «  P8b-2
9

10 V+ A «  P8b-5
11 Vi A «  P8b-5
12 V+ A «  P8b-5
13 V+ B «  P8b-3
14 V+ B «  P8b-3
15 V+ B «  P8b-3

CANNON 45 PIN




Piedini Segnale Note

1 ¢3 B «  giallo C1-9
2 o4 B «  arancio C1-8
3 V+ &  rosso scuro C1-7
4

5 V+ & r1osso chiaro C1-7
6 ol A ¢~  nero C1-11
7 @2 A «  marrone  CI1-10
2 ,

Connettore P8b

(1]2]3]4]5]6]7]8] wmomseTT.B/C
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Piedini

Segnale

Note

OO0~ O i B Lo Do e

posct
-

16 Start Convert
17 End of Conversion

19 +5V
20 +15V
21 -15V
22 GND

Connettore B1

B2-T
B2-U




Piedini Segnale Note

B Data 7 MSB — P3-3
C Data 6 - P34
D Data 5 - P3-5
E Data 4 - P3-6
G Data 3 - P3-7
H Data 2 — P3-8
J Data 1 — P3-9
K Data 0 LSB -3 P3-10
L

M Scorta

N Scorta

P

R Analog In — P71
S GND — P7-2
T

U

Y

W +5V

X +15V

Y 15V

i GND

Connettore Bl

00000000000 OOOOOOOOOOD

0000000000 OOOOOOOOOCO

& Z

Lo

22

CONNETT.22+22/C




Piedini Segnale Note

1

2

3 DC -« P3-18
4 Moto « P3-15
5 A/l «~ P3-17
6 Lett « P3-14
7

8

9

10

11 Start « P2-1
12 Blank « P22
13 Clock «~ Z1-8
14

15

16

17

18

19 +5V

20 +15V

21 -15V

22 GND

Connettore B2

23




Piedini Segnale Note

A

B

C

D

E

G

H Passo — 74-2
J A/l — Z

K

L DF - P3-11
M

N

P

R

S

T Start C - B1-16
U EOC - B1-17
\Y

W +5V

X +15V

Y -15V

Z GND

Connettore B2

1

22

0000000000000 0O00O00000

Y

00000000000 OOOOOOOOO0O

A
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CONNETT.22+22/C




Note

Piedini Segnale
1 GND
2 GND
3 GND
4 GND
5 GND
6 GND
7 GND
8 GND
9 GND
10 GND
11 GND
12 GND
13 GND
14 GND
15 GND
16 GND
17 GND
18 GND
19 GND
20 GND
21 GND
22 GND

Connettore B4

25




Piedini Segnale Note

A

B Start — P2a,l
C Clock — P2a,3
D Blank - P2a>2
E +5V «~  P2a,5-6
G

H

J

K

L

M

N Video -3 P7-b
P

R

S

T

U

V

W

X

Y -15V «~  P2a8
Z

Connettore B4

1

22

elejelelelojololololelelelolololololololele;
D
0000000000 OOOOOOOOOOOO

CONNETT . 22+22/C

A

z
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Piedini Segnale Note

1 GND

2 +5V «

3 A/l «  P4b-2 celeste
4 GND P4b-3 bianco
5 Impulso moto «  P4b-1 verde

6 +12V —

7 V+ - P8b-3,5 TOSSO
8 04 B - P8b-2 arancio
9 ¢©3 B —  P8b-1 giallo
10 ©2 A —  P8b-7 mMarrone
11 ©l A - P8b-6 nero

12 GND

Connettore C1

|4]5]8|7]8]afi0]14]12] moRSETT.12/C




=

tedini Segnale Note

1 GND P1-P7.8
2 +5V - PI-172
3 -15V > P156
4 GND

5 +15V > Pl-34

Connettore C3

'1]2[3]4]5] mMomSETT.5/C
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3. Schemi elettrici
Nelle pagine seguenti sono riportati gli schemi elettrici
delle schede a circuito stampato:

MFA B1: Conversione A/D

MFA B2: Controllo

MFA B3: Master

MFA B4: Indicatore di stato

MFA B5: Adattatore

B4: Scheda Reticon RC100B + RC108 per pilotaggio
sensore.
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Ut
U2
U3
U4
Us
PT1

PT2

U1g
TP1

CVl1

ADC-HZ12B, A/D Converter

= 7405, Hex inverter

= 405, Hex inverter

= 7405, Hex inverter

= FA551, Op Amp

= potenziometro 10K per la regolazione dell'offset dell’
amplificatore

3

= potenziometro 5K per la regolazione del guadagno dell’
amplificatore

= deviatore SW4A

= punto di prova per la misura del segnale di ingresso
all’lADC.

= condensatore variabile 25 pF

10K

= 10K

= 4.7K

= 10K

= 3.9K

=10 Q

=10 Q

= JuF

= 100n

= 100n

= luF

= 10uF

= 10n

= TpF

= 1uF

= 10n

i

Per uscita su 8 bit sono collegati i piedini 14-4 e 17-28 di Ul.

Lista componenti scheda MFA BI
32



v we °UUelnsod

AN

o e M

cg / VW

Q%um,w

BOIITVE0

¥ivo

&6
™
(!
«
St
=
oh
o pt
(L,
B ema
G+
5 A
s
L8
| 4 =)
——— e | B @,
uwu;ﬂhamm s wwa Tﬁu& B
BN L
E— /77 W
w e
o
m“.(ﬂm\ﬂcl
T 1
7 p-n s
3 SIBYEYL e B ¥R ¥ ﬂii\m‘. a\ mﬁ = , — ,WWMMMMWW
8 ¥D iy \@\@w@ B PR R N W oy S
@ S‘J@ -
N 7 2k Py R
e an W
8n !
v LSS ST IY mem TP EERTIDS
Am. mEW EEL
o |
N Y Tl
o S
80 ~ T )
N 7 -
natl i
S py .




Ul = 7408, Quad AND
U2 = 74107, Dual FF

U3 = 74107, Dual FF

U4 = 7408, Quad AND
US = 74123, Dual Univ
U6 = 7400, Quad AND
U7 = 74123, Dual Univ
U8 = 74123, Dual Univ

i

PT1 = 10K
R10 =330 Q
R11 =330
R12 =330 Q
R13 =330 Q
R14 =330 Q
R15 =330 Q
R16 =330 Q
R17 =330 Q
R18 =2200Q
R19 =§;2K
R20 = 8,.2K
R21 =1K
R22 =8,2K
R23 =33
R24 = 330
R25 = 82K
C11 = 560pF
C12 = 560pF
Cl13 = 1uF
Cl4 = 330n
Cl5 = 1In
Ci6 = 1.5u
Cl17 = 220n
C18 = 560pF

Lista componenti scheda MFA B2
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Ul = 7400, Quad AND
U2 = 74123, Dual Univ
U3 = 7408, Quad AND
U4 = 7432, Quad OR

R1 = 10K

Cl = 10uF 25V
C2 = 10uF 25V
C3 = 10uF 25V
C4 =In

Lista componenti scheda MFA B3

36



v o®y

TTTOITens

ST

BOIGIA

L OHG > T OTC ) oweosd

78/ v W

Ot - %

BOLITHOE30

Yivg

‘d'd 8J0%Bn3Y

03235 10 tJo3e0Tpul

el w7 W»vli}!n -
}
|
i
{

emmamand d

oot 8 (B 4/H SHS <MD

b

§
AEYe AG

<ED
o HEER L
o [
& @uﬂwmuvr«m
v lito= = o
& 1 —
2K AN ¥ T M
€1 v Sj m m
<[I¥3} k- AN
o £y N k
<TE i AN
NW\ @WJ 28 /\
<[EETH Kt Age
T
A ﬂr..,
e
uh)
49
08584 05584 1.J03I0W TJ0IEIUBWITY
14/ v
¥
<X} 9 7 1
i i
W W M
wﬁ
<TRED v h
BRI
<

37




Trasformatore 220/6+6

Ponte R = 1A.40V.

Stabilizzatori U3 = LM7812CK U4 = 7805Ck
C1 = 640uF, 25V

Indicatori di_stato

Ul =74LS1S2

R1 = 390Q

R2 = 3908

R3 =390Q

R4 =390

R5 = 15KQ

Cl=22n

L1/L2/1L3/1L4/ LED.Q 3 m/m

Lista componenti scheda MFA B4
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MFA / BS

Basetta supporto connettore scheda RETICON RC-100B

N
L

Piedini Connettore 22+22 Connettore B+B
g | Stert Out L e 1
Cl| Clock Out JL e — 3
D | Blanking Out fl. — el
E | +8v — 5/6
Y| -45v e 8
daia22 | GND daf%aib
N| video Out —_—> BNC
Fig. 3.5

39
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8 .

4. Zoccolatura dei circuiti integrati
Nelle pagine seguenti somo riportate le zoccolature dei

componenti integrati montati sulle schede MFA Bl, MFA B2 e
MFA B3.

42



QUADRUPLE 2-INPUT
POSITIVE-AND GATES

08

pasitive logic:
Y = AB
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5.

Operazioni di taratura

Nel caso di sostituzioni

componenti € necessario

effettuare le operazioni di taratura indicate nella tabella I.

Regolazione

1 Segnali i orologio del sensore
2 Livello del segnale video

3 Ritardo impulso di clock

4  Amplificazione segnale video

5.1

Scheda

B4
B4
MFA B2
MFA Bl

Tabella I - Sequenza delle operazioni di regolazione

Taratura della scheda sensore B4

Nelle pagine seguenti € riportata la prbcedura di taratura
delle schede Reticon RC100 ¢ RC108 (B4), che costituiscono i
passi 1 e 2 del flusso di fig.4
La frequenza di clock viene regolata a 100 KHz.
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RGC-1008 SERIES CIRCUIT BOARDS ALIGNMENT PROCEDURE

GENERAL DESCRIPTION
INTERNAL/EXTERNAL CLOCK OPERATION
INTERNAL/EXTERNAL START OPERATION

RC-100B MOTHERBOARD WITH RC-107 OR 108 AND “H”
SERIES ARRAY




GENERAL DESCRIPTION

& o

The Retlcon RC-100B series clrcult provides all clock, start, video amplifier, and
blanking requirements for Reticon C, EC, G, H, and some RA serles photodiode
arravs.

Each circult consists of two printed circuit boards <~ an RC~-100B "Motherboard",
approximately 4.5 x 6 Inches in dimension, which contalns the clock and start
generators, blanking clrcult, sample-and-hold circuit, and buffer amplifiers, and
the array board which contains a socket for the array, clock driver clrcuits, and a
pre-amplifier.

Different array boards are needed for the varlous types of arrays:

RL-128C - RC~-101 RL-128EC - RC-101
RL-256C - RC-101 RL-256EC e RC~102
RL-512C - RC-102 RL-512EC - RC~103
RL-768C e RC-103 RL-384EC - RC-103
RL-1024G ~- RC-103

RL~-128G - RC~104 RL-1024H — RC-107
RL-256G - RC~104 RL-1728H - RC-108
RL-512G - RC~-105 RA-50x50A -~ RC110-01
RL-1024G -- RC~106 RA-32x32A -~ RC110-02

The array boards are connected to the RC-100B Motherboard via connector J1/P1,

or an optional 16-pin, 30 Inch maximum, flat ribbon cable can be used. JI is

the 16~pin connector located approximately in the center of the RC-100B board.

Pl is the male mating connector located on the array board. P2 Is the edge connector
of the RC~100B board.

1N TERNAL/EXTERNAL CLOCK OPERATION

The RC~-100B Motherboard contains an Internal clock generator which supplies the
master timing signal. Provisions are also made for an external clock input.

For internal clock operation, jumper INT CLOCK. The frequency range of the internal
clock is controlled by the selection of capacitors Cl-A and Cl-B. Referlto Table

A of Drawing Number 011-0238 for values for desired frequency range. R2Z, a 50K
pot will allow for varlance of the frequency within the selected frequency range.
Boards are shipped from the factory with the clock frequency set at approximately
S500KHz Internal operation

BETVICON CORPORATION BIZE | DRAVWING WO,
10 Bonosls Ava.
Gonarvate” 045-0050 SHEET , OF




For external clock operation, jumper EXT CLOCK, and apply an external clock into
P2-Z. The external clock pulse should be an active TTL high clock with a minimum
pulse width of 20ns, and a maximum pulse width of 200 ks,

INTERNAL/EXTERNAL START QPERATION

The RC-100B Motherboard contalns an internal start pulse generator. Provisions
for an external start pulse are also avallable.

For internal start operation, jumper INT START and set the desired Interval between
the start pulses, usmg the three four-position rocker switches S81, S2, and S3.
Each switch has a welght of 2" and a maximum count of 4096 is avalilable. For
optlmum operation, the scan time should not exceed 40ms, because dark current
Increases with longer integration time. The minimum count between start pulses

is elght, plus the number of elements in the array. Boards are shipped from the
factory set in this configuration.

NOTE

If a scan time of >5 ms Is used, change C28 on
the RC-100B board to a . Ibf capacltor,

Because of an inherent count of one in the start pulse generator, the setting on the
rocker switches will be one less than the actual count, f.e., if a count of 520 is
deslired, set the rocker switches to 519,

The Mankmq perlod {L%me between last element of previous scan and first element
of next scan) is defined as the count of the start pulse generator minus the number
of elements in the arrav.

For extemal start operation, jumper EXT START and inject an external start signal
into P2-A. The external start should be an active high TTL pulse with a minimum

pulse width of zi* clock pulse width plus 50ns, and a maximum pulse width of lessg
than one clock period.

.
he clock pulse.,

POWER REQUIREMENTS

Connect +5 vo
T

lts @ 700ma and ~15 volts @ 300ma to P2-FE and P2~Y, respectively.
Connect ground

d to any pin from P2~1 o P2-22.

ck ﬁ@ insure thm "’fh@ ”mﬁ pulse envelopes one and only one positive
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SECTION IV

ALIGNMENT PROCEDURE

RC-100B MOTHERBOARD WITH RC-107 OR 108 AND "H" SERIES ARRAY

1. Jumper Connections. Split pads are provided to program the RC-100B board
for the desired conflguration. Refer to Table B of Drawing Number 011-0238
for correct configuration. See Flgure 1l for location of split pads.

R Monitor TPl and adjust R2 (if internal clock 18 used) for the desired frequency.
The maximum frequency is 1.5MHz, Adjust R1I for a 200ns, negative
golng pulse width.

3. Monitor P2-B and set the deslred start pulse {nterval (If Intemal start is
used). Synchronlze the oscllloscope at P2-B during allgnment.

4. Monitor TP2 and adjust R64 for & 100ns pulse width.

5. Monlitor J1-I, With the array in dark, adjust R24, (1K pot on the array
board) to zero the base line of the video. Saturate the array and readjust
R24,. if necessary, 8o no signal or switching spikes go more negative than
-8V do. Do hot over saturate,

NQTE
I, R52, R50, and R32 on the RC-~100B board
will have no effect when an "H" gerles array board {s used.

B With the array still in dark, admm R7 (200 & pot on the array board) for
best odd/even pattern.

7 Monltor the video output at P2-N. With the array In dark, adju 1st R3I6 on
the Motherboard until the video {8 centered with the blanking level.

g. Adjust R25 (100K pot on %h@ array board) until the first three video elements
are ag close in amplitude as possible to the other elements.,

9, Adjust R11 untll optimum performance ls derlved on the video. Optimum
adjustment of RL1 resulting In a balance of maximum video output, mint
switching splkes, and a fixed pattern tracking from dark to %‘}’ of saturation.
This adjustment wlll interact with the pravious adjustments. 3 back to
Step 5 and touch up as necessary.

L S, M'ﬁg@mw mﬁmmmm SIZE | DRAWING NO.
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5.2 Taratura della scheda MFA B2

Il segnale di clock del sensore, generato dalla scheda
MFA B4 viene inviato sul piedino 13 della scheda MFA B2,
ritardato e rigenerato mediante la coppia di univibratori U8 e
inviato tramite il piedino T della scheda all'ingresso Start
Conversion del convertitore A/D. Per regolare il ritardo si deve:

1) collegare i piedini 13 e T agli ingressi di un oscilloscopio a
doppia traccia, sincronizzato sul piedino 13 (clock)

2) ruotare il trimmer collegato ai piedino 3-15 di U8 per
ottenere in T wun impulso ritardato di 2-3 us rispetto
all'impulso di clock.

5.3 Taratura della scheda MFA Bl

Il convertitore A/D & predisposto per un range d'ingresso

tra OV e 10V, mediante il collegamento fra i piedini 23 e 26 di

Ul; il segnale video prodotto dalla scheda B4 viene riportato

tra questi estremi agendo sui potenziometri PT1 e PT2.

Per regolare il segnale si deve:

1) collegare l'ingresso dell'amplificatore US (piedino R della
spina) e l'uscita (TP1) ad un oscilloscopio a doppia traccia,
sincronizzato sull'impulso di start generato da B4 e
prelevabile dal BNC start sitwato sulla parte posteriore del
cassetto portaelettronica

2) oscurare il sensore e regolare PT1 (Offset) per avere 0V in
TP1

3) portare il sensore in saturazione e regolare PT2 per avere
10V in TPI.

Ripetere i punti 2) e 3) fino a raggiungere la migliore
condizione.
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6. Caratteristiche

Nelle pagine seguenti sono riportate le caratteristiche dei
moduli e componenti:

RL1024/RL2048 Reticon (trasduttore optoelettronico)

RC 555 Raytheon (multivibratore)
FAS551 Intronics (operazionale)
ADC-HZ Datel (convertitore A/D)

89903001 Crouzet (motore p-p)
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The Reticon H-Series devices are high resolution solid
state image sensors designed specifically for facsimile
and related applications. These monolithic silicon inte-
grated circuits contain a row of 1024, 1728 or 2048 photo-
diodes on 15um centers, together with shift register
scanning circuits for sequential readout. The RL-1728H
and 2048H aliow high-resolution facsimile using only a
single device to read a full 8.5-inch page width. The
RL-1024H may be used for lower resolution requirements.
Key features of these components are:

° High resolution — up to 2048 sensors on 15 um centlers.
¢ [nternal scanning for serlal video output.

® Differential output to eliminate fixed-pattern nolse.

® Charge storage mode operation for high sensitivity.

¢ Shmple external clrcultry using slandard components.
® Standard dual In-line package with optical window.

GENERAL DESCRIPTION

The Reticon “H" series is a family of monolithic self-
scanning linear photodiode arrays. The devices in this
series consist of a row of silicon photodiodes, each with
an associated storage capacitor on which to integrate
photocurrent and a multiplex switch for periodic readout
vig an integrated shift register scanning circuit. The part
number of each device indicates the number of elements
in the array {e.g., 1024 or 1728). "H" series devices have
sensors on 15um (0.59 mil) centers. The sensing area
is defined by an aperture which is 16um wide and runs
the full length of the array.

The devices are packaged in 18 or 22 lead dual-in-line
integrated circuit packages with ground and polished
optical windows. Pin configurations for the “H" devices
are shown in Fig. 1.

e }I{ SHIFT REGISTER

£ s

g
T
i
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»._3:5 SHIFT REGISTER i e
Do ) v

Figure 2. Equivalent clroull.

EQUIVALENT CIRCUIT

A simplified equivalent circuit of an “H" series line scan-
ner is shown in Fig. 2. Each cell consists of a photo-
sensor and a parallel storage capacitor, and is connected
through an MOS transistor switch to a common video
output line. The switches are turned on and off in
sequence by the shift register multiplexing circuits, there-
by periodically recharging each cell to 5 volts and storing
approximately 1.8 pcoul on its capacitance. The multi-
plexing circuits are driven by six clock phases which are
easily generated from a TTL master clock which sets
the cell-to-cell sampling rate. During the line scan time,
the charge on each capacitor is gradually removed by
the reverse current flowing in the associated photodiode.

The reverse current is made up of two components: the
photocurrent—and the dark leakage current {which is
typically less than 0.5pA at room temperature and can be
neglected). The photocurrent is proportional to the light
i = :

EG&G RETICON e 345 POTRERO AVENUE

5
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=G RETICON

H-SERIES SOLID STATE LINE SCANNERS
1024, 1728 AND 2048 ELEMENTS a»

VIBED {1 22| DURMY VIDED

ViDEs
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BC 32 2 RC

GROURD

~
T

RC

NC 3 20| NC
HC{2 16} EMD OF LINE
GROUND |4 19} END OF LINE
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-

RL1024H

151 POS SUPPLY
HC 5 18§ RC
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ISR
RCI7 H3
8217 12} 8
6118 151 81
LR 1169
(2735 14 87

Be{9 10§ 5TARY

gl 131 68

RL1728H anp 2048H

BC it 12} START

Figure 1. Pin Configuration.

intensity or irradiance. During a line scan time, the charge
removed from each cell is the product of the photocurrent
and the line time. This charge must be replaced through
the video line when the diode is sampled once each scan.
Thus, the output signal obtained from each scan of an
N element array is a train of N charge pulses gach pro-
portional to the light intensity on the corresponding
photodiode.

The "H"” series devices also contain a row of dark dummy
diodes which are in one-to-one correspondence with the
sensing diodes. By sampling the sensing diodes and the
dark diodes differentially, switching transients associated
with the multiplex switches are eliminated. This gives a
high quality video signal with a minimum of external
circuitry.

prd

100% 1 2 N- 1

L X XXX

DISTANCE
S
s

APERTURE
RESPONSE

s

1 2 " N-1 N

Flgurs 3. try and ideallzed aperture response function.

SENSOR GEOMETRY

In the "H" series line scanners the light sensing area is
a long, narrow rectangular region defined by an aperture
in an opaque mask. Bar-shaped photodiodes extend
across the aperture and are connected to the storage
capacitors and multiplex switches which are buried under
the mask. The entire aperture is photosensitive; photo-
current generated by light incident between the photo-
diodes will be coliected by the nearest diode. Figure 3
shows the aperture geometry and an idealized response
function which would be obtained by scanning a point
source of visible light along the length of the aperture.

The dimensions a, b, and ¢ indicated in Fig. 3 are as
follows: the photodiode width a is 7um, the photodiode
spacing b is 15 um and the aperture width ¢ is 16 um. Wide |
aperture H-Series devices with dimension ¢ =300 um are |
available in 1024 and 2048 elements. They are the
RL1024H/20 and RL2048H/20 respectively.

o SUNNYVALE, CALIFORNIA 94086
TELEPHONE: (408) 738-4266 © TWX 910-339-9343




RELATIVE RESPONSE
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, ,
500 300 400 500 600 700 800 805 1000 1106 100

WAVELENGTH (nm}

Figure 4. Relalive spectral response as 2 function of wavalength. Dotled fine shows
speciral distribution of Hght source used for sensiilvily messurements.
Quarlz and glass windows have similar response excep! the glass window
will {alf off 2t approximately 300 nm as shown above.

SENSITIVITY AND SPECTRAL RESPONSE

The spectral response of the H-series devices is similar to
that of other high quality silicon photodetectors, covering
the range from the near UV to the near IR. A glass window
is standard for arrays with a 16 um aperture while arrays
with the 300 um aperture have a quartz window. Relative
spectral response is shown as a function of wavelength in
Fig. 4. Note that relatively high responsivity is maintained
even in the blue end of the spectrum because there is no
interfering structure covering the diode. As most facsim-
ile related applications for these devices use visible light,
sensitivity and uniformity of response are specified using
a source with the spectral distribution shown in the dot-
ted line of Fig. 4. This special distribution is produced by
filtering a 2870° K tungsten source with a Fish-Schurman
HA-11 heat absorbing filter, 1 mm thick.
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Figure 5. Signal charge per cell as & lunction of exposure for light source of Figure 4.

Since Reticon line scanners operate in the charge storage
mode, the charge output of each diode (below saturation)
is proportional to exposure, i.e. the irradiance or light
intensity mulliplied by the integration time or the time
interval between successive start pulses. Thus there is
an obvious trade-off between scanning speed and the
required light intensity. Plots of charge output versus
exposure are shown in Figure 5 for the light source of
Figure 4 and the amplifier circuit of Figure 8.

Uniformity of response along the length of a photodiode
array is also a function of wavelength. Devices tend to
be less uniform at long wavelengths {IR) and more uni-
form at short wavelengths (visible}). The non-uniformity
specifications of the H-series are based on the light
source of Fig. 4.

DARK RESPONSE AND DYNAMIC RANGE

There are three components to the dark output signal
from a Reticon "H" series line scanner.— (1) the integrat-
ed dark leakage current—(2) the fixed pattern caused
by incomplete cancellation of clock switching transients

between the sensing and dummy diodes—and (3) the
random pixel noise.

The dark leakage current will vary significantly from
element to element but Is typically less than 0.5 pA per
diode at room temperature. Assuming this value, leakage
current would contribute a saturation output charge of
1.8 pcoul with a 4 second line time. Thus, dark current
will contribute about 1% of the saturated output signal
for {_=40 msec, 0.1% for i =4 msec, and so on. The dark
current is a very strong function of temperature, approxi-
mately doubling every 7°C. Thus the maximum allowable
line time becomes correspondingly shorter at high tem-
peratures and longer at low temperatures. An important
feature of these devices is the low power dissipation,
which means that sel{-heating is negligible.

The switching transients are very nearly cancelled by
the differential output. Residual uncancelled transients
will result in a fixed pattern which is less than 0.5% of the
saturated output signal for unprocessed video.

Pixel noise is the random, non-repetitive fluctuations
which are superimposed on the dark level, and is the
ultimate timiting noise which cannot be removed by signal
processing. its rms value will generailly be amplifier limit-
ed at a value less than about 0.1% of the saturation level,
depending on the noise bandwidth and preamplifier used.

The dynamic range that can be achieved is circuit depen-
dent, Care must be exercised in circuit layout to provide
for adequate ground plane, circuit decoupling, and avoid-
ance of electrostatic pickup. The typical dynamic range
for the RL1728H array operating in the RC1728H/LN low
noise evaluation circuit is 375:1 when measured as a ratio
of the saturation output to the peak to peak dark fixed pat-
tern. The typical dynamic range is 3000:1 when the satura-
tion level is compared to the rms noise on each pixel,

.
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Figure 8. Timing Diagram for "H"” Series Devices.

DRIVE REQUIREMENTS

Six clock phases are required to drive the “H" series
devices and a properly timed start pulse is required to
initiate each scan. Figure 6 shows the proper timing of
the input clock and start signais. Note that @4 and @2,
and @1 and @ are two pairs of complementary square
waves. The @ and @ clocks are complements, but
are not square waves. Diodes are sampled on the negative
going transitions of 01, O, @1, Or, @2, 0y, @2, O, @4..
The start pulse timing is non-critical except that it must
be negative for one positive going transition of @y and
the following positive going transition of @1. The num-
ber of master clock periods n between start pulses is
arbitrary except that it must be equal to or greatsr than




N where N Is the number of sensors in the array.
A suitable drive circuit for the “H" series devices is shown
in Figure 7. The start count n may be set at any value up
to 4096 by closing the appropriate set of switches on the
9316 counters.
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Flgure 7. Drive Clreult for “H” Series Devices.

SIGNAL EXTRACTION

The video output of the “H” series devices is a train of N
charge pulses flowing onto the video line capacitance
during each scan with timing as shown in Figure 6.
Superimposed on the video signal are periodic switching
transients which are introduced by the multiplex circuitry.
Since these same transients also appear without the
signal on the dummy video line, the two outputs may be
amplified differentially to obtain a clean video signal.
Two types of amplifier circuits are in common use. These
are: (1) a simple differential current amplifier; and (2)
a video line integration, sample-and-hold circuit. The
former has a pulse output while the latter has a boxcar
nutput with greater signal to noise ratio.

CURRENT AMPLIFIER. A simple amplifier circuit using
the Reticon CA-10A op amp connected as a differential
amplifier is shown in Fig. 8. An example of the video
output of this circuit is shown in the oscilloscope photo-
graphs of Fig. 8.

INTEGRATE, SAMPLE AND HOLD AMPLIFIER.
alternative signal processing scheme, the output charge
pulses are integrated on the video and dummy line capa-
citances. The vollage change on these output lines is
then amplified differentially, and sampled-and-held for
one master clock period. After sampling, the output lines
are resel to integrate the next charge pulse. The result
is a:sampled and held boxcar video signal such as that
shown in Fig. 10.
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Figure 8. Suggested Ampiifier Clreull

Flgure D howing vidse ouipl ol ol of Figure 8.

?lguéw 10. Oucltoscope pholograph showing sempied and held boscar vww signal.

END-OF-SCAN OUTPUT

An end-of-scan output pulse is provided when the last
two diodes are sampled. This end-of-scan output is pro-
vided primarily for test purposes and if notinuseitshould
be shorted externally to the +5 volt supply. In those cases
where the end of scan pulse is used, the voltage excur-
sion of the end-of-scan pin should be minimized by using
a circuit such as that shown in Fig.11. The timing of the
end-of-scan output is shown in Fig. 6.
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CIRCUIT CARDS : Fig. 12. The RC1728H circult can be used with the

Printed- circuit cards containing all required drive and RL2048H as well as the RL1726H array.
amplifier cirguithy -for operation of the “H" series seli- RC100B SERIES. These circuils provide an integrated,
scanning phdtodiode arrays are available from Reticon. sampled and held boxcar output such as that shown in
These circuits are highly recommended for the first time Fig. 10. They are recommended for high performance
array evaluation. In many-cases they are aiso useful for applications which require this output waveform. Each
design into Hinal equipment. circuit is divided into two boards—a standard "mother-
Three families of circuit cards are available. These cir- board” which contains most of the circuitry and a small
cuits are complete except for power supplies and have the array bo&s:d which connects to the motherboard via a
flexibility to operate over a wide range of scan rates and ribbon cable and contains only those components which
integration times. must be ?Qc&ﬁed close to the array. The motherboard
{RC100B) is 4.5 x 8.5 inches in size and is terminated
RC1024H and RC1728H. These boards incorporate the by a standard 22 pin edge connector. The array boards
drive circuit of Fig. 7 and the amplifier circuit of Fig. 8. are 3 x 3.625 inches and have mounting holes in each
They provide a pulse type oulput such as that shown in corner. An RC107 array board is required for the RL1024H
Fig. 9 and give good performance at lowest cost. The and an RC108 board for the RL1728H or RL2048H.

boards are 4 x 4.75 inches and have mounting holes in

: A RC1728H/LN. This | ise circuit board i il-
each corner. An example is shown in the photograph of s low noise circult board is now avail

able for the 1728 and 2048H series arrays. This low cost
circuit is simple to operate and provides a sample and held
video output with a typical P-P dynamic range of 375:1.
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Figure 12. Photog Figure 13. Outline drawing of RL-1728H (et} and RL-1024H {right). The RL204BH is slmiler to the RL1726H
circull board with RL1728H array. except the aperfure lengih is 1.209 and the overslt package length le 1.8 rather than 1.6,
ELECTRICAL CHARACTERISTICE (25°C) ELECTRO-OPTICAL CHARACTERISTICS (25°C)
Min. Typ. Max. Units Number of Sensors Typ. Units
1Positive Supply Voltage Vp 45 5 55 volts RL1024H, H/20 1024
Clock Voltage High Vew Ve-1 5 Vp volts RL1728H 1728
Clock Voltage Low VoL 75 -7 -85 voits RL2048H, H/20 2048
Start Voltage High VsH Vp-1 5 Ve voits Center-to-center Spacing 15 wurm
Start Voltage Low VsL -75 -7 -5 volts Aperture Length
Sample Frequency fs 3 MHz RL1024H, H/20 1.536 cm
2Clock Input Capacitance RL1728H 2592 - cm
(Phases 1,1, 2,2) RL2048H, H/20 3.072 cm
RL-2048H 60 pF Aperture Width
RL-1728H 50 pF H 18 i
RL-1024H 30 pF H/20 300 um
2Clock input Capacitance 3Sensitivity
(Phases A, B) : H 0.8 pA/ pwatt/cm?
Ri-2048H 130 pF H/20 17 phA/pwatt/cm?2
RL-1728H 105 pF 4.6Non-Uniformity of Sensitivity
RL-1024H 85 pF H, H/20 10 +%
2Video Line Capacitance Cv 33aturation Exposure
RL-2048H 80 pF H 2.0 pjoules/em2
RL-1728H 50 pF H/20 A pioules/omze
RL-1024H 30 pF Saturation Charge
End-of-Scan Cutput H, H/20 1.8 peoul
Resistance 5 Kohms  SDynamic Range
. ‘ H, H/20 378
ABSOLUTE M&X&MUM RATINGS NOTES: 1. Noterminal should ever be allowed to go more positive
than Ve,
Min. Max. Unlls 2. Capacitance measured at 5 volts bias.
Voltage on Any Terminal Ve -20 Ve volts 3. Specilied for iight source of Fig. 4.
Storage Temperature -55 +125 °C 4. Specified for the light source of Fig. 4 neglecting first
Temperature Under Bias -55 +85 °C 4 and last 4 diodes.

5. RL1728H measured in RC1728H/LN circuit board at
1 MHz scan rate neglecting first 4 and last 4 diodes.
Dynamic range is defined as the ratio of saluration sig-
nal to peak fixed pattern noise in the dark.

6. Maximum non-uniformity of sensitivity is £15%.

RETICON Corporation {s a subsidiary of EG&G, Inc., Wallesley, Massachusatts. ' G080
Copyright RETICON Corporation 1979, Contents may not be reproduced in whols or In part without the written consent

of RETICON Corporation, Specifications are subject to change without notice. Printed in U.S.A,

information furnished herein is belleved to be accurate and retiable. However, no responsibllity s assumed by RETICON

Corporation for its use, nor for any infringement of patents or other rights of third parties which may result from s use,

No jicense Is granted by implication or otherwise under any patent or patent rights of RETICON Corporation.
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90/551
IOLITHIC FET-
FFERENTIAL -INPUT
RATIONAL
PLIFIERS

10251 Input Impedance

5pF Input Capacitance
Unity-Gain Bandwidth to 10MHz
Slew Rate to 120V/usec

TpA Input Bias Current

@
@
@
@

L]

The FAS50 and FAS551 Monolithic Opemlioml:

Amplifiers are low-cost, subminiaturized, high-per-
formance units with FET differential input, present-
ing a unique combination of ultra-high input imped-
ance extremely low current offset and input capaci-
tance, high slewing rate with equal response at either
input terminal, and high common-mode rejection,
with an outlput swing capability of £10V at up to
£i0mA. The two models offer trade-off selection of
epen-ﬁcop gain (15 x 10° or 15 x 10°%), input offset
voltage (£30mV or *15mV), bandwidth 8MHz or
1OMHz unity-gain, 2MHz or 600kHz full-power, slew
rate (120V/usec or 35Vjusec) and sctthng time
{(400nsec or 2usec, to 0.1%), at a slight price differen-
tiat. They are packaged in standard T0O-99 cases, with
eight leads; unity-gain frequency compensation can
be accomplished by connection of a single external
capacitor, and input offset voltage Is adjustable to
7ero by means of an external potentiometer connect-
ed to the irim terminals.

APPLICATIONS

® High-impedance,
amplifiers.

wideband comparators and

® High-speed integrators, sample and holds, peak
detectors.

® Precision electrometer and photomultiplier ampli-
fiers.

® Video summing. Fast, high amplitude, pedestal-
pulse or radar-pulse summation.

@ fnmultiplexers, as fast follower or inverter buffers.

DESIGN/APPLICATION FEATURES

Power: The FA550 and FAS55! require a power
source of 147 to £15.3VDC at 6mA (FAS50) or
4mA (FAS51) quiescent, unloaded, and 18mA or
i6mA, respectively, at rated load and output. They
are relatively Insensitive to supply voltage fluctua-
tions, having a sensiiivity of only SuVv/%.

Trimming: Input offset voltage is adjustable to zero
by an external 100k{2 potentiometer connected

across the trim terminals, with the wiper connected
to +15V.

Thermal Stabifity: Both models have an offset-volt-
age lemperature coefficlent of 50uV/°C

CHARACTERISTICS
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% | SYSTEMS, INC.

i

LOW COST, 12 BIT HYBRID
ANALOG TO DIGITAL CONVERTERS

FEATURES

.b 12 Bit Resolution

P 8 or 20uSec. Converslon
P Programmabla Nanges
B Internal Buffor Amp,

B Short Cycle Capability
‘b* Glass or Metal Package

GENERAL DESCRIPTION

The ADC-HX1208 and ADC HZ12B are self-
contained, high performance, 12 bit A/D
converters manufactured with thin-fitm bhy-
brid technology. They use the successive ap-
proximation  conversion  technique to
achieve a 12 bit conversion In 20 and 8
microseconds respectively. Five input volt-
age ranges are programmable by external
pin connection: Q0 to 45V, 0 to +10V,
12.5V, 15V, and £10V. An internal buffer
amplifier s afso provided for applications
where 100 megohm input Impedance is re-
quired.

These converters utilize a fast 12 bit DAC
consisting of tightly matched monolithic
quad current switches, a stable nichrome
thin-film resistor network, and 3 precision
zener reference source. Tha circuit slso con-
tains a fast monolithic comparator, 8 mono-
lithic 12 bit successive approximation regis-
ter, a clock, and 8 monolithic bulfer amplifi-
er. The thin-film resistor network is func-
tionally trimmed by a faser to precisely set
the B-4-2-1 cuirent weighting In the guad
current switches. The close tracking of the
thin-fitm resistor and quad current switches
result In g differential nonlinearity tempco
of only 12ppm/°C. Gain tempco s
£20ppm/°C maximum,

Both models have identical operation except
for conversion speed. Thay can be short
cycled to give faster conversion In lower res-
olution applications. Use of the internal
buffer amplifier Increasos conversion time
by 3usec., the settling time of the amplifier.
Output coding s complamentary binary,
complemantary offset binary, or comple-
mentary 2's complernaent, Serial data is also
brought out., The packagn is a 32 pin her-
metically sealed glass or metal case. Six dif-
{erent models are offered covering the oper-
ating temperature ranges of 0 to 70°C, - 25
1o +85°C, and - 85 to 1100°C.
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INPUTS

Nonlinearity
Ditlorential Nontinearity
Gain Error, before sdjustment . . . -
Zaero Evror, unipolar, before ad). . . P
Olfset Error, bipolar, before sd}. ... .., ..
Tomp. Coulf. 0f Gain . . ... .. ...
Temp. Coefl, of Zore, unipoler
Tomp. Cosll, of Offsst, bipolar .. ., . ..
Ditf, Nonlingarity Tempeo. . . . . . .. .. .
No Missing Codes
Convursion Time®, 12bits . . . . . ... ...
10 bit®
Bbiv* ... .. ..,
Bufler Bottling Thne, 10V step . . . . ... .
Power Supply Rejection . . .. . .. .. ..

Anslog Input Rangos, unipolar ... .. ... 0 to 1LV, 0o #10V TS

Analog Input Ranges, bipolar ... ..... 12 8V, 1BV, 110V 6

Input tmpedaned .. ... . ...... ..., 2.6K {010 1BV, 12.6V)
5K (0 to # 10V, 1BV}
10K {1 10V)

input impedance with Bulfer .. ..... . 100 Megohing

input Biss Current of Buffer ... .... ... 125nA typ., 2LUnA max,

fnput Overvoltage ... ....... ... ... 115V

Start Comversion . .. .. v e 2V min. to 5.6V mex, positive pulse with
duration of 100asec. min. Rise and fuli
times < 30nsuc,
Logic 17 to "0 tansition resets con-
verter and initrates next conversion,
Logding: ¥ TTL load

ouUTPUTS'

Paratlet Qutput Dats . . .. ... .. v b 12 parsllel lines of date held until next
conversion command.
Vout 07 < +0.4v
Vout "V 2 12.4v

Coding, unipoler ... ... ... ... ..., Complemontory Binary

Coding, bipolar . .. .. ... o o, Complementary Offset Binary
Complemontury Two's Complament

Sorlal Output Deta . ., ..o i e ie v NRZ successive decision pulses out, MSB
first. Compl. Binary or Compl. Offset
Binary Coding

End of Conversion {Statust . . .. ... ..., Conversion status signal. Output s fogic
17 during reset and conversion and
fogic 0" whun converslon complete.

Clock Qutput . ... ..... e . Troin of pusitive golng 15V Thtnssc,
pulses, 600 kHs tor ADC-HXTZB and
1.5MHz for ADC-HZ120 {pin 17
grounded), .

PERFORMANCE
Resolution 12 bits {1 part in 4006}

11/2 188 mux,

$1/2 158 s

30.1%

1.05% of FSK’

10.1% of FSH*
120ppm/”C max.
1Bppm/C of TSR max.?
1 10ppm/°C of FSI mwx.?
12ppm/°C of # SR

Over oper. tuinp. range

20 psec. max. 8.0 jsue, max.

15 psec. max, $ 0 psue. max,

10 prsec. max,

4.0 usec. msx.

3 0 usec, to .01
L002% / % Supply maox.

POWER REQUIREMENT

+15VDC 10.6V @ 55mA
~15VDC 10.6V @ 45mA
+ SVDC £0.26 @ 100mA

Iy fs recommended that the 16V power input
pine both be bypassed to ground with a O1uF
corpmic coproltor in pereliet with 8 1u¥ aleciro.
Iytic copocitor and the +BY power input pin be
bypssted 1o ground with
copacitor 83 shown in the connection diagrams. In
‘addition, pln 27 should be bypsssed to ground
whth ¢ 01gF ceramle capacitor. These dre-
cautions will etsure nole free operation of the
converter.

2. Digital Common (pin 18} end Anslog Common

{pln 28} are not tonnected together internally,
ond therefore must be connected as directly s
possible externatly. 1t s recommaended thet o

. ground plane be run underneath the cass botween
the two commons, Anslog ground end 218V
power ground should by run to pin 26 wheress
digital ground and +5V ground should be run (o
pin 15,

3, Externsl edjustment of 2erp or ol et snd galn sre

provided for by trimming potentiometers con-
nected as shown In the connection disgrams. The
potentiometer velues can be batween 10K and
100K ohms and should be 100ppm/°C cermet
types {such ss Datel Systerms TP series}, The ad-
fustmant range ls £+0.2% of FSR for zero or offsst

- and $0.3% for gain. The trimming pots should be
iocated 8s closo es possible to the converter to
avold nulse plckup. In some cases, for axemple B
bit short-cycled oparation, sxternal sdjustmantg
may not be nucessary,

4. Short cycled operstion resuits In shorter conver-

sion thmos whara the conversion can be truncated
to less than 12 bits. This ls done by connacting
pin 14 10 he output bl following the last bit
deslyed. For axample for an 8 bit conversion, pin
14 I connectud 1o bit 9 output. Maximum con-
vergion timas ere given {or shortcycled conver-
sions of 8 or 10 bits. In these two cases the cloch
rate s slso spuetled up by connecting the ¢lock
rate MR{\M ol 17) to +8V {10 bits) or +16V (8
bite}. The cluck rate should not be arbitrerily

speeded up 1o sxceed the maximum conversion

rate 8t g given resolution, howaver, or missing
codes wiil rosult.

B. Note that output coding is complementary cod- -

Ing. For unipolar operetion it is complamentary
binary snd for bipolar aperation it Is comples
mantary offset Binary or somplomentary 2°s com-
plement. In cates where bipolar coding of offset
binary or 2's complement s required, this can be
scileved by Inverting the snelog Input to the con-
verter {using an op amp connscted for gein of
-1.0000}, The converter s then calibrated so that
—F§ anelog Input gives an output code of 0000

© 0000 0DOC, end +F5-1LBB gives 11171 1114

111,

6, Thaese cprverters dissipete approximataly 2 watts

of power. The case to amblent thermal rasistance
s sppraximuetely 25°C per watt. For amblent

temperatures wbove BO°C, cers should be taken -

not 1o restrict alr clrcutation In the vicinity of the
convarter, :

o 10uF slwctrolytic

PHYSICAL-ENVIRONMENTAL
Oparating Temperature Range . . . . . . . ..

Storags Temperaturs Rangs
Package Size

Packsge Typo
Ping . ...
Waight

0 to 70°C, ~25 10 485°C,

or - B5 10 +100°C
S65'Clo41L0°C
1.70 X 1110 X 0.2 inchas {Glass)
1.74 X 1.14 % 0.2 inchas {Metal}
Hermatically seuled glass or metal
Kovar
0.42 cz. {glass), 0.53 oz. {metol)

ORDERING INFORMATION

NOTES:

1. All digitsl outputs can drive 2 TTL losds,
. Without buffer smplifier used,

. Short cycled operation.

2 .
3. FSRK is full scale range and is 10V for O to +10V or 2BV input anc_o 20V for L10V input.
4

TEMP.

MODEL RANGE CASE  PRICE (124}
ADT HXI1ZBCGC 0 to 70C GLASS
ADC-HX12BMC 0o 70C METAL
ADC-HX128MR -25 10 +85C METAL
ADC-HXI12B8MM -85 10 +100C METAL
ADC HZI28GC Qo 70C GLASS
ADC-HZ12BMC 010 70C METAL
ADC-HZIZBMR -~2510485C METAL
ADC-HZ128MM -B5 10 +100C METAL
Mating Socket: DHLS-2 {2/converter)

Trimming Potentiometers:
TP2OK, TPBOK ur TPI0OK

THESE CONVERTERS ARE COVERED UNDER

GSA CONTRACT

TPIK. TPSK, TPIOK,

GOLDBOOK77/78
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“ Do

" UNIPOLAR OPERATION

TIMING DIAGRAM FOR ADC-HX128, ADC-HZ12B OUTPUT: 010101010101 INPUT/OUTPUT
A F “““““““““““““““““““““““““““““““““““““““““““““ — CONNECTIONS
S B PR,
. ;ew FUNCTION  [PIN| FUNCTION
11 BIY 12 0UT ILSBY 17 [CLOCK RATE
! . !
[T LT T 2 BT 19 OUT 18 [REF. OUT
wrATUa g o i B i i
DR 1 3 | Bty toour 19 lcLock out
4 | BIToouT 20 [E.0.C. (STATUS)
0 ; 7 B | BITBOUT 21 [STARY CONVEAT
cionk § i i | o § e
v : g % g E g % j 1 ! R 8 | BITTOUT 22 |COMPAR. INPUT
1 i i ) : ) ! ? | Blisour 23 |BIPOLAR OFFSET
A : ! | | ! ; 8 B BIT S OUT 24 110V INPUT
Bamay, E M| { Y. vWTTTmyg e T o
S R e e e e 4
e e o Biiaour 126 JANALOG cow
weffe o N i { t i | \ | : ; E v | osirzout 27 |GAIN ADIUST
e y :g T N ; , ; 1 ; ! T ; 2 | BiT 5 OUY (MSB) | 28 |+15V POWER
st %_w_”_ﬂ__“j___ﬂ_wg_n_»i”_‘i e ;_w‘ﬁw;wmi_wi” f*_ﬂi ~~~~~ 13| 817 1 OUT IMSE | 29 BUFFER OUTPUT
! T f CoTTT (T { [ T TCYCLE |30 |BUFFER INPUT
e T B e k(R PR SR E—~~V‘~MT_~-)—~~L ————— e -
wes ;I;— | ! ; . i i | ! | ; ] | A 1AL COM. |31 | 15V POWER
I | ek ! ! ! 3 3 ] ! 16 | ¢5V POWER 32 [SERIAL OUTPUT
; i ] ! ! ! ! ! ] ] ! ] -
—
s § i ! ! ; H , ! ; ! E o ADCHX128  ADC-HZ1ZB
i | ! T e st St s ettt St Shauh Hacy et Y, 20 psec. 8.0 psec.
JUIRE RSN AN N W S MRS R S R —
are 1 ! l i 1 % T I i 1 t I T ) T, 1.58 psec. 0.56 psec.
wanr i i i i i | § : { 1 i i |
ih_“.!,__J___J__”_’i___m_t_”_n_i__“_f%“_‘_____L Y i
UNIPOLAN OPERATION, 0 TO +10V BIPOLAR OPERATION, -5V TO +5V
J gvany )E JTARY
CONVENT f3 v - CONVERT I8
‘[- ALY V3o ﬂ R I 48 1Y Doy ﬂ
. o 1n 10 . ’I 1] i e Y (1avoC
s hora 100 B R § AV 710 FOuF T e ¥4 g ] % C
e 13 mo I e 1Y o
J I TP — Jox PV - Y 2rom -MJ 10w
—tegt e —-———vavv——c-g o T ano T bt 27 e 10
N Do pofoy e f I e a1 A El I e
e 1] AU IR 74 O [ ] ot 290
BVDC on ADC IR
e ARC 12U »0 I«» 1Hy OND DATA el 8 ™o .I_ 13V GRO
j I e ""Aﬁ"m“ . R o [ QUIPYTS kg ? Ealat & ‘gz""' 18 MES o |
Vout T JUSE 3. ) 770 o E e A e "L"” il 8 210k o B e  AAA sl x:n?x
rmde (3 o foe e v 0% TEO w4 @ e ooty
P oy i Raes o el
?}:0 d‘-—?‘ ety 3 oa - - ’ el e f @ l 3
ISTOES EALIS T e b el Y oty 7 sro- - 180
OUTPUTE e § FED I j: o J— ) 370 ? l ""
L B R 7 I ;
Tud ©APg DIuF CAFS ARE | FRAMIC Ty Py uf ¢ Ars ° 0 uf CAPS ANE CERAVIC YYPES

SLri i BIPOLAR OPERATION :
- , TOMe, . comp, COMP. TWO'S .
) INPUT RANGE. BINARY CODING . INPUT VOLTAGE RANGE OFFSET BINARY COMPLEMENT | ° .
DTQ+10V | BTQEY | MR . Lse 10V tBY 22 .8V Mse LS8 MsB L58 o
( 159976V | 14.0888V | 0UDD 000U 0G0 +09951V | +4.9976V | +2.49B8Y | 0000 00DOC 0OCO | 1000 GODO OO0 ‘
| +87500 | +4.3780 | 0003 $i11 (111 +78000 | +3.7500 | 418750 | 0001 $960 1807 | 1004 1934 1498 '
+7.5000 | 43.3600 || 0011 11131911 $5.0000 | 42,5000 | $1.2800 | 0011 1190 gi11 | 40111010 qedy
45,0000 | 428000 . 0119 §899 1i9 0.0000 0.0000 X oL I R R R R S R RS I R AR AR R AR I AR S K
1 oezs000 | 412800 1 fott 41l A ~5.0000 | 25000 | -1.2500 | 1019 $9%1 1114 | 0049 114t 1eud a
+.2500 +0.6250 | 1101 $1vl t199 ~7.8000 «32. 78500 —~1.8750 1101 1111 11 o101 $11d d1ne .
+0.0024 00012 L Y1i9 Gdin 4110 C) -BBost | -4.8078 | -2.4988 1991 1911 $90 | 0191 4940 1m0 | oY
0.0000 | 0.0000 IARERARA RN i 1-10.0000 -8.0000 -2.5000 Y 4111 11 ottt 1111 e :
BTN B P ; e - ;
[ < N ‘
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INPUT CONNECTIONS

INPUT WITHOUT BUFFER WITH BUFFER
voLT. [INPUT| CONNECT THESE |INPUT CONNECT THESE
| _RANGE | PIN | PINS TOGETHER | PIN PINS TOGETIER
OTO4BY | 24 22828 | 23& 26| 30 |22&25 | 23& 26 | 20 & 24
070 +10v] 24 - 23& 26 30 - 23 & 26 | 29 & 24 .
12.5V 24 122825 | 23&22] 30 22825 | 238022 | 29 R 24 '
18Y 24 - 23&221 30 - 23 & 22 | 29 B 24
110V 25 - W&22 30 - 23&£722 | 298725

SHORT CYCLE OPERATION
CONNECTIONS

8, 10, & 12 BIT CONVERSION

k= RESOLUTION 12 BITS 10 8ITS 88i71s
oo o T ADC-HX128 CONV. TIME| 20 usec. 15 psec. 10 psec.
° RATE P 115V ADC-HZ128B CONV, TIME} B psec. & ussc. 4 usec,
e ot CONNECT THESE 17816 17818 17 & 28
PINS TOGETHER 14 & 16 14 &2 1484
| CYCHE e
TO SCLECTED PIN 14 CONNECTION
DATA QUTPUY PIN
CLOCK RATE VS, VOLTAGE RES. (BIVS) | PINI14TOQ | | RES. (BITS) | PIN 1470
1 PIN 1 7 PING
PIN 17 CiOCK RATE 2 PN 1O 8 PIN 4
- 3 PINS ] PIN 3
Vi O H)(IZU ADC-HZI2
| VOLTAGE | aDCHXT2E 6 | 4 PINE | 10 PIN 2
‘(_)V 600 kife 1.5MHz 5 PIN T 13 PIN 1
+5V 720 kiiz 1.8Mi{z 8 PIN G 1 17 PIN 16
+18V 880 kilz 2.2Miz [ T e s e e
CALIBRATION PROCEDURE
1. Connect converter as shown in the Standard Connectlor diagrams. Use the CALIBRATION TABLE

input Connection Tuble for the desired input voltage ronge and Input

Impedance. Apply Sturt Convert pulses of 100 nsec. minimum dutation 1o pin UNIPOLAR RANGE | ADJUST. | INPUT VOLTAGE
21. The spacing of the pulses should be no less than the maximum conversion TEro : 108
time. 0 TO 45V B mV
GAIN +4.9982V
2. Zoro and Offset Adjustments ZEAC +1.2 mV
L. . 0T +10V )

Apply » precision voltage reforonce source betwesn the selected analog Input GAIN 49,9963V
and ground. Adjust the output of the reference source to the value shown In BIPOLAR RANGE
the Calibration Table for the unipotur zeio sdjustment {zero 4% L5B) or the
bipolar offset adjusiment { FSi% LSB}. Adjust the trimming potentometer so 12,6V Oi;?iT ;52322:
that the output code flickers equally butween 1111 1111 111 and 1990 1111 O;ESEY %.9988\/
1110, 8V GAIN +4,9963V

3. Full Scole Adjustment OFFSEY -9 9976V b
Change the ocutput of the precision voltage reference source to the valus shown 10V GAIN 489927V

in the Calibration Toble for the unipofar or bipolor geain adjustinent
{+FS~1% LSB). Adjust the gain trimming potentiometer so that the output
code flickers equally between 0000 0000 0001 and 0000 0000 0000,

EXTERNAL CLOCK RATE ADJL@STMENT
45V !

w®o :]-
‘ CLOCK RATE: | :
L 600 kHz t0 720 ki tapcHx128) + N | o T Ll 600 ki to 890 kiiz (ADC Hx 1281’
= 1570 1.8 MHz (ADCHZ128] .| N 187022 Mz (ADEHZ12B),

GOLDBOOK77/78 o Seelnside back cover lor DATEL sales offlices ’ Vol 3/41




Présentalion

Encombrement

2 Tiges flelées M3

symbole | unité 89 903 201 B8Y 203 001

Angle de pas 24 ° 1,8°
Nombre de phases m 2 4
Tension moteur U Y 9 12
Réslstance par phase R 9] 38 75
Inductance par phase L mH 45 45
Inlensité par phase o } A 0,24 0,16
P. absorbée per le moteur Pa W - 4,3 38
Couple de maintien Mh_ [mNm| 60 50
Couple de détenle Ms |mNm et o
7. max! bobinage _ °C 105 N
T. amblante “Tam | °C ~ 104 + 50 -
T. stockags 15 | %C Sa0Atis T
inertie du rolor Jn g.cm? jé
Tension diisolement (50 Hz) | v 80O
Masse du moteur M g 260 L
Commanda éleclronigue | 8D 990 001
Constante de temps 7 3 Coutbe KT 1
Courbss limites en arrél-démanagse.. S i - Ue = 12
Courbes limites denbralnement ~-=mw-- ;;: | H A [ E E%}

50 | 89903 201 |

B0 por - ‘*ﬁ\ f —

?gig_%anm . ? ﬁ ~ 9

0 s aer 2o 500" ooy 00 e

Fréguence limile d'entrainement
an fonction de lnertle

"Schéma des connexions
du molsur

4 phases

s s

P W R NP







