




























































































































































































































































































LJ6]
TRANSFER GATE (MULTIPLEXER)

The LJ61 module is capable of transferring (multiplexing)
one of four groups, each having eight signals, onto a single
group of eight lines. The transfer is accomplished using
AND/NOR gates; therefore, the information on the output
lines is the inverse of that on the input lines. A low signal
(logic 0) is used to transfer or strobe each of the four groups
of eight signals onto the eight output lines whenever desired.
This must be done one at a time. The inversion symbol (small
circle) is placed at the input of each strobe inverter to indi-
cate that logic 0 (low) is required to cause a transfer.

The outputs of the NOR circuits may not be wired together.

The LJ61 uses TTL circuits. For a DTL version see LJ11.

SPECIFICATIONS

Characteristic Units Pin No's. Min, | Typ. | Max

Clock rate MHz 0 20

Logic 1 level volts 2.4 5.5

Logic O level volts : 0 0.4

Switching threshold volts 1.5

Fan-out, into TTL unit all outputs 8
loads

Input loading unit inout 1
loods all inputs

Propagation delay, at ns 25 33

259C, with loads of

15 pf

(after strobe leading

edge)

+5 volt supply (Vee) ma 64.8 | 396*

Dissipation, per module mw 324 |2, 180*

* at #5.5v and 20 MHz

Designator | Description IC Type | Qty.

Al thru 9 IC gate, quad 2-in 9002 9

C1 Cap., tantalum, Tuf 1

C2, 3, 4 Cap., mylar, .01pf 3

LOGIC DIAGRAM

sos}

J

-

3 38 40 -
O D
5 30 4
O D
1 43 45
aniDy
31 39
.
sy
12 31 3

0

21

¢

PA]

¢

Seiss

2%

DD 0
' De
Al Al Al Al Polarizing keys
2&8
2 1 46 44
49 ’ > +5v
v 111
2 +=Cl c3
1 c2 c4
0
TTL = TTL
15 ~ 14 +sv = ~ b 14 45y
2 P13 29 T D—3 p 13
k= g '3 12 Col.lec'or 3g g:@‘)_s =12
41::9 18]::]] Emitter 49 9 B 11
51 12 10 5o 10— 8 g
GH =1 s:}§:@»—nEg
Gnd 19 =T Gnd 1 d 8
Top View Top View
A2 thry A9 Al

94



(TTL)

LJ62

AND-ORS (EXCLUSIVE-ORS)

The LJ62 contains seven AND-NOR gates with complemen-
tary outputs, and one logic driver/inver_fer. Each gate per-
forms both functions Q = AB + CD and Q = AB + CD.
used for the Exclusive~Or function, apply complementary in-
puts of the same two signals as shown in the example.

If

The logic driver/inverter consists of three circuits connected
so that the outputs of two NANDs are additive (because in-
puts are connected as well as outputs), causing the unit to
operate as a high-fanout driver. The inverter Al-1 is used
af the driver input to allow optional inversion.

EX-ORs are extremely useful for constructing adders, com-

parators, and parity generators.

However, outputs can

not

be connected together to form wired logic functions in this

TTL version.

For a DTL version see LJ12,

Q = AB + BA
(Exclusive-OR)

Example Of Gate Used As Exclusive-OR

LOGIC DIAGRAM

SPECIFICATIONS

Characteristic Units Pin No's. Min. | Typ. | Max
Clock rate MHz 20
Logic 1 level volts 2.4 5.5
Logic 0 level volts 0 0.4
Switching threshold volts 1.5
Fan-out, into TTL unit 15,4,19,18, 8
loads 46, 42,36
3,6,8,21, 7
44, 30, 39
38 16
Input loading unit 47 2
loads | All others 1
Propagation delay, ot ns 25 33
25°C, with loads of
15 pf
+5 volt supply (Vec) ma 38 | 232.4*
Dissipation, per module mw 190 [1278.2*
* at +5.5v and 20 MHz
Designator | Description IC Type | Qity.
ATl thru 6 IC gate, quad 2-in 9002 6
C1 Cap., tantalum, Tuf 1
C2, 3, 4 Cap., mylar, .01uf 3
He—y +5v
+
FQ c3 TTL
TC2T = AR
I 29 y—D—3 1
i P
4d ' =R
s 01— kg
s I @—npy
Gnd ] E 8
7L
Top View
~ 1445 Al A, A7
: P13
117 12 Collector
”:l 11 Emitter
2 P10
o
4 =1
5 ba
e Polarizing keys 2 & 17
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LJ66
4-BIT PARALLEL BINARY ADDER

(TTL)

The LJ66 module contains a 4-bit parallel binary full-adder
with ripple carry between stages. The module also contains
four 2-input NANDs which permit the adder to be used with
single-ended (True input only) data signals. The NANDs
can be used for other logic functions if not needed at adder
input. Refer to logic diagrams 1 and 2, and schematic
diagram.

Two or more LJ66 modules can be cascaded to increase the
number of adder stages. This expansion is limited only by
the allowable increase in delay through the adder due fo the
ripple carry propagation. With an external Carry Flip-flop
one paraliel adder can be used in a serial-parallel fashion
to extend its range. In this mode, addition takes place n~
bits at a time in parallel, with any number of n-bit groups
added serially, using one add time per add cycle, (One
add time is the propagation delay through the entire 4-bit
circuit).

With an external storage register the adder can be used to
create an accumulator. (An accumulator stores a number
which can be made either largerorsmaller). The adder gen-
erates both True and False outputs of the Sum digits.

The adder can also be used to add less than four bits in par-
allel because all of the Carry outputs are available.

The module is used as a subtractor by inputting the 1's com-
plement of one of the two 4-bit characters to be added,
also adding a 1 to the least significant bit (LSB), and ignor-
ing the MSB carry out, if present. The 1's complement is
generated by inverting each bit in the character. For ex-
ample, the 1's complement of 1001 is 0110. Thus to sub~
tract 1001 from 1111, aodd 0110 to 1111, place a 1 into the
LSB Carry input, and ignore the MSB Carry out.

1111

0110

1
ignore 0110 difference

Note that when the signals are connected as shown in logic
diagrams 3 and 4, the adder provides the function of comple-
menting Y inputs. The carry-in, Cl, is also complemented,
which is equivalent to adding o 1 to the LSB. Compare logic
diagrams 3 and I, or 4 and 2.

To use the module as a 4-bit comparator, connect as a sub-
tractor. When the two inputs are equal the sum is zero.
When Y is smaller than X the carry~out is 1. When Y is
greater than X the carry-out (C5) is zero,

PARTS LIST

Designator | Description Type Qty.
Al thru 10 | IC gate, quad 2-in 9002 10
Cl Cap., tantalum, 1uf 1
C2, 3, 4 Cap., mylar, .01pf 3
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Each 1-bit portion of the adder is made up of three exclu-
sive OR circuits connected together as a full adder, similar
to the circuit shown below. Note, however, that the four
adder circuits are not identical (see schematic, page 98).
The arrangement that is used reduces carry propagation time.

The LJ66 uses TTL circuits. For a DTL version see LJ16.

Cin

N

=< |x!

Sum: $=Cin XY +Cin XY + Cin XY +C in XY
=Cin XY +Cin XY + Cin XY + Cin XY

Corry-out: C out = YX + CXY + CYX

SPECIFICATIONS

Characteristic Units Pin No's. Min. | Typ. | Max.

Clock rate MHz 0 20

Logic 1 level volts 2.4 5.5

Logic O level volts 0 0.4

Switching threshold volts 1.5

Fan-out, into TTL unit

- loads

S outputs 30,28,5,4 7

S outputs __ 38,46, 1, 13 8

C2, C3, C4 35, 43, 29 5

c2, C3, C4, C5 42,3,31,26 7

<5 33 8

G outputs 19,27, 24,20 8

Input loading unit

{Addition mode) loads

C1 input 37 2

C1 input 40 1

X1, XT, X2, X3, } {34, 39, 47, 1

X3, X4 9,2 8

X2, X& 50, 12 2

Y71, Y2, Y2, Y3, } [ 36, 45, 44, 1

Y4, Y& {n, 6, 10

Y1, Y3 41,7 2

A, B 17, 14,15, 21, 1
22,25,23, 18

Propagation delay, at ns

25°C, with loads of

15 pf

(through 3 stages--i.e.,

S outputs) 40 52

(through 4 stages--i.e.,

S outputs) 50 66

(through entire adder) 85 109

+5 volt supply (Vce) ma 56.8 | 259.6*

Dissipation, per module mw 284 |1427.8*

* at +5.5v and 20 MHz



LOGIC DIAGRAM, LJ66

1. Connections on Adder for Addition, Using Both True and False Inputs
17 15 22 23
1 3 G4
e1®e szi—'—DD—_)Gz B3 ¢2 ¢ be <12
=X PLUS Y,
TRUE AND FALSE INPUTS T34 T“ T39 T:;é T47 T45 Tso T44 T T Tl] T T ]12 TIO TP8
X1

3 X2 Y2 X2 X3 Y3 Y3 Y4 X4 %
< cz c2 c3 3 ca c4 CS—Y—)
Carry=in 40 |— o _ . 33 Carry-out
«—C1 c2 +—C2 c3 +—C3 c4 s [ S
s S1 52 52 3 53 S4  S4
30 |38 42 135 28 |4 43 |3 5 | 3 |29 4 J{IS
N W
TP1 TP5 TP2 TP TP3 TP7 TP4
2. Connections on Adder for Addition, Using Only True Inputs
X1 Y1 X2 Y2 X3Y3 X4 Y4
17 15 22 23
” 19 27 24 20
- —I l 2 J | 25 ‘I - 18
L| —
S=XPLUSY, N A N N A
TRUE INPUTS ONLY 34 (41 |39 |36 47 |45 |50 |44 9 T7 2 |1 Te Té le 10 Tps
37x1Y1EW X2 Y2 X2 Y2 X3 Y3 X3 Y3 X4 Y4 X4 Ya ”
i c2 c2 c3 c3 c4 c4 cs
Carry-in 40| — . o o _ 33 Carry-out
«—{ci c2 —{C2 c3 —{C3 cé —{C4 c5
S1 31 2 52 s3 53 S4 54
30 |38 42 135 28 |46 43 |3 5 N 31 [29 4 13
N 4 N
TP1 P5 P2 6 TP3 7 P4

3. Connections on Adder for Subiraction, Using Both True and False Inputs

7
Al . Azeds 7, prprs 2, o pyPLs 0, .,
b4 52 o21 G NOP™ DI

S=X-Y,
TRUE AND FALSE INPUTS T34 7 ']‘39 T36 ']}7 ’[}5 Tso T44 T T T T” Ta ’l‘(, 12 T]o o
7 1% Y1 xi vi X2 Y2 X3 Y3 v3 X4 Y4 X4 Y4 %
L c2 cz 63 c3 [er3 C4 cs
Carry-in 40 33 Carry-out
«—c c2 —{c2 c3 +—{c3 c4 s—fcs cs
s S s2 52 3 S3 S4  S4
y
30 (38 l 2 = 28 |46 | 43 {3 5 |1 i \J 31 |29 4 |13
vV
P 5 TP2 6 TP3 TP7 TP4
4. Connections on Adder for Subtraction, Only One Logic Phase at Inputs
X1 Y1 X2 Y2 X3 Y3 X4 Y4
17 15 22 23
” 19 p 27 - 24 s 20
- IN= 1 |E ] - ]
S=X-Y N N N N N N
34 Tu 39 |36 47 |45 |50 |44 9 |7 ]2 n 8 Té 12 |10 1pg
3 X1 YI X1 Yl X2 Y2 X2 Y2 X3 Y3 X3 Y3 X4 Y4 X4 Y4 2
i c2 c2 c3 c3 ca ca c5
Carry=in 40 33 Carry=-out
<o c2 2 c3 o3 c4 o cCs cspb——22y
51 51 s2 52 53 53 sS4 S4
30 |38 42 |35 28 |46 43 |3 5 |1 31 |29 4 |13

TP1 TP5 TP2 TP TP3 TP7 TP4

Note: S=sum. X ond Y are the bits to be added. C1 is carry-in, C2 is carry-out of first stage and carry-in to second stage. C3 is carry-
out of second stage and carry=in to third stage. C4 is carry-out of third stage, and carry=in to fourth stage. C5 is carry-out of adder. A
and B are independent NAND gate inputs, and G is NAND gate output (see schematic diagram on next page).
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SCHEMATIC DIAGRAM, LJ66

Carry

Carry
Out

NOTE: Logic notation shown is for addition, using both True and False inputs.

Polarizing keys 2 & 15
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Top View
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i

19 B 14 +5v
q D3 P13
g DLy
1= W b 10

s B TD—n

Gnd 1G5 =F]
Top View
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— o 45y
we—
261 7 c4
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NTI8

NEGATIVE-LOGIC TO SDS INTERFACE

The NT18 module contains eight discrete component 2-in-
put gates which accept Ov and -v input logic levels and
convert to standard J Series output logic levels. When
both inputs are low (-v) the output becomes high (+5v).
When either or both inputs are high (Ov) the output becomes
low (Ov). A negative voltage as low as -25 volts can be
used as input low logic level.

Either of two switching thresholds can be used at the input,
as determined by the presence or absence of a jumper wire
on each gate. When input logic level exceeds -6v, use the
-4.6v switching threshold (no jumper). When input logic
level does not exceed -6v use the -2.4v switching threshold

(use jumper).

Refer to NT18 data sheet for schematic and parts list, and
for instructions which describe how to vary the switching

threshold.

SPECIFICATIONS

Characteristic Units Pin No's. Min. | Typ. | Max.
Data rate MHz 0 2
Inputs
Logic low level volts -3.4~% -25
Logic high level volts 0 -0.4
Input loading ma see diagram 4
Switching threshold
with jumper volts -2.4
without jumper volts -4.6
Qutputs
Logic 1 level volts 4.5 5.5
Logic O level volts 0 0.4
Fan-out, into DTL unit see diagram 33
loads
Fan-out, into TTL unit 27
loads
Pr%pc:gction delay, at ns 40 100
25°C
+5 volt supply (Vec) ma 144 | 156
-8 volt supply ma 65 100
Dissipation, per module mw 1.24 | 1.58t

* -3, 4v is recommended as the smallest ~v, to maintain 1 volt noise rejection.
t At 10% over nominal supply voltages.

LOGIC DIAGRAM

22

19(17

Jumper

23

20118
Jumper

2[4

Jumper

=Y

8 Ckt. 1 " 15 Ckt. 5
45|44
Jumper
kt. 2 .
2 Ckt . 1 Ckt. 6
42140
Jumper
% Ckt. 3 " 10 Ckt. 7
28130
Jumper
13 Ckt, 4 2 8 Ckt, 8
217129
Jumper

-8v 50 é————9—o

+5v 49 (——-——1———
1

c
GRD 48 ¢ 1 — -
32 ¢—4

0

Notes: 1. Open input acts as True (Low).
2. Add jumper wire to obtain -2. 4v switching thresho

%Y

516

Polarizing keys 19 & 21

Id.

Truth Table
Input A [Input B [ Output
Ov Ov Ov
Ov -v Ov
-v Ov Ov
-v Y +5v
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NT33

SDS TO NEGATIVE-LOGIC INTERFACE

The NT33 module contains eight 2-input gates which accept
standard J Series logic levels as input and furnish Ov and -v
fogic levels as output. A negative voltoge as low as =30
volts can be used as a negative logic level. It must be sup-
plied from an external source and wired to pin 17.

When either or both inputs are low (Ov) the output is high
(Ov). When both inputs are high (+5v) the output is low
(-v).

Truth Table
Input A | Input B [ Output
Ov Ov Ov
+5v Ov Ov
Ov +5v Ov
+5v +5v -v

The NT33 is similar to the previously sold NT17. The impor-
tant differences betweén the two modules are:

1. The NT33 will accept -v down to -30 volts;
the NT17 will accept -12 volts.

2, NT33 max. output sinking current is 140 ma
over its output voltage range; max. NTI7
current is 20 ma.

SPECIFICATIONS

Characteristic Units Pin Nos. | Min.| Typ. | Max.
Data rate See note*
Inputs
Logic 1 level volts see 3.0 5.5
Logic O level volts diagram 0 0.4
Input loading unit 2-1/2
loads
Switching threshold volts 2.0
Qutputs
Logic low level ranget volts see -3 -30
Logic high level ranget volts diagram 0 -0.4
Output current (sinking) ma 140
(from -3v to -30v)
Propagation delay, to 90%
of -v (at no load)
NT33 (to -15v) ns 500
NT33-1 (to -3v) ns 250
+5 volt supply (Vee) ma 49 60%* | 70%*
+8 volt supply ma 51 20%* 25%*
-8 volt supply ma 50 70%* 80**
~v supply ma 17 depends on -v supply voltage]
example: NT33 af -20v ma 50%* 60**
Dissipation, per module
(using example of -v above) watts 2.02%* [ 2,39%*

*  Maximum data rate depends on value of rise time control capacitor (C4)

and length of cable driven. Data rates range from 100KHz to better
than TMHz.

** At 50% duty cycle.

t Output levels depend on the value of -v that is applied to pin 17. The
values given above are the allowable min. and max. values.
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3. NT33 rise and fall times are controlled with a
capacitor (C4).

4. NT33 provides a high output impedance to the
line (>200K ohms) when power is off.

The NT33-1 module is a variation on the NT33 design. The
NT33 shows a power-on output impedance of 2.35 Kohms,
acceptable for a 0 to ~15 volt interface application. The
NT33-1 has an equivalent 150 ohm output resistance for
cases where a closer match to cable or interface impedance
is desired, as in low voltage (i.e. Ov to -3.0v) interfacing.
In either case, twisted-pair or coaxial cabling is usually «
good choice for distances up o 200 feet.

The NT33 provides an excellent match with Univac and CDC
equipment, meeting all specifications.

The NT33 and NT33-1 drivers can be paired with either
NTI18 or AT69 receivers, depending on input noise level
and logic swings. The ATé69 differential receiver can toler-
ate higher cable noise than the NT18. The combination of
NT33-1 with AT69 forms an excellent interface for Univac
low logic level equipment.

Other variations to NT33 output impedance and rise/fall
time can be made on special order.

For detailed schematic and parts list refer to NT33 data sheet.

LOGIC DIAGRAM
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OJi4

MEDIUM DELAY ONE-SHOTS

The OJ14 contains four one-shot circuits (sometimes called
single=~shots) which produce both Q and Q output, of pulse-
width that is continuously adjustable from 50 usec to 2.2
seconds (see Table 1).

The fine adjust pots should not be adjusted to their extremes
in order to extend range outside of the normal ranges given
in Table 1.

The one-shots trigger on the falling edge of the input pulse.
Minimum input pulse is 30 nsec True (high). Output Q goes
high typically 75 nsec after input falling edge reaches the
+2v switching threshold. Duty cycle is 90%. The output
pulsewidth will be increased an indefinite amount if the in-
put is retriggered while the Q output is high.

For a detailed circuit schematic and parts list request OJ14
data sheet.

SPECIFICATIONS

Characteristic Units Pin No's. Min. | Typ. | Max.
Clock rate KHz 0 18.8
Pulsewidth range 50ps 2.2sec
Duty cycle % 96*
Inputs
Trigger Falling edge of one input, with both initially
high for 30 ns min.
Logic 1 level volts 3.0 5.5
Logic O level volts 0 0.4
Input loading unit 2-1/2
loads
Switching threshold volts 2.0
Outputs
Logic 1 level volts 4.5 5.5
Logic O level volts 0 0.4
Fan-out, into DTL unit
loads
Q outputs 42,29,8,6, 33
Q outputs 44,38,21, 11 28
Fan-out, into TTL '
Q outputs 42,29,8,6, 27
Q outputs 44,38,21,11 27
Prcgaaguﬁon delay, at ns 75
25°C
+5 volt supply (Vec) ma 185 204
+8 volt supply ma 120 132
Dissipation, per module watts 1.88 |2,28**

* 5% reduction in pulsewidth at max. duty cycle
** at 10% above nominal supply voltages

LOGIC DIAGRAM

Circuit 1
o5 42
39 QF—
4
:I ) 3 (1}
¢ Fine
L Adj.
L Jwo Jor Jus 4
a b ¢ d e
Circuit 2
os 29

|

a
} Fine
1 Adi
Tas 3
e

1y

v
d
Circvit 3
05 ¢ LN
a 21 s
l  Fine
L Adj
23 2
d e
Circuit 4
(o) Q_S>
3 "
Fine
4 Adi
9 2
d e

Table 1. Ranges
P. W, Connect
50~-350 psec None

0.3 to 3.5 millisec a-e

3 to 35 millisec b-e

25 to 300 millisec c-e

0.2 to 1.5 sec

d-e

0.3 10 2.2 sec

c-d-e

51— +8v
49— +5v
48—
32 é—q
16 6———4

ﬂﬁr

Polarizing keys 10 & 17
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OJ18
GENERAL PURPOSE ONE-SHOTS

The OJ18 contains four one-shot circuits (sometimes called LOGIC DIAGRAM

single-shots) which produce both Q and Q output, of pulse-

width that is continuously adjustable from 100 nsec to 20 psec
(see Table 1).
External capacitance may be placed on the module, across Circuit 1
standoffs E1 and E2, to extend pulsewidth to as much as 20 "
Al . 46 05 op—>
milliseconds. The external capacitance value can be de-~ ((E—D
termined from the formula p.w. = 1.3C, where p.w. is in 5 40
milliseconds and C is in pf.
The fine adjust pots should not be adjusted to their extremes l"fi"‘l
in order to extend range outside of the normal ranges given b
in Table 1. 1}3 ]}5 139 I“ % 3 I“
The one-shots trigger on the falling edge of the input pulse. a b ¢ d e f g
Minimum input pulse is 50 nsec True (high). Output Q goes o Table 1. Ranges
high typically 45 nsec after input falling edge reaches the Cirevit 2 Jumpers
+2v switching threshold. Duty cycle is 50%. The output 2 os o —30 P. W. (usec) | Connect
pulsewidth will be increased an indefinite amount if the in- 2 | ) _ u 10t .25 None
put is retriggered while the Q output is high. Q > 2 t0.35 d-f
35 to .50 c-f
For a detailed schematic and parts list request OJ18 data A , 50t0.90 | c-d-f
sheet. | fine 0t 1.5 b-g
_[_l_l_r" Adj. 1.5102.3 b-f
Isa N L n [u 231047 | o
SPECIFICATIONS o b e d e oo 471080 | of
8.0 to 10.0 a-b-f
Circuit 3 10 to 20 a-f, g-e
Characteristic Units Pin No's. Min. | Typ. | Max. = "
20 A—>
Clock rate MHz 0 5 ((ED
Pulsewidth range 100ns 20ps* 5——'29
Duty cycle % 50 | I
Inputs
Trigger Falling edge of one input, with both L Fine
initially high for 50nsec min. L I I I Adj.
Logic 1 level volts 3.0 5.5 :[21 Izs ]:11 ﬁg 13 15 Izz
Logic O level volts 0 0.4
Input loading unit 44, 46, 28, 26 2-1/2 e b ¢ d e fog
loads | 20, 18, 6, 4
Switching threshold volts 2.0 Cireuit 4
Outputs 5 Os a 4
Logic 1 level volts 4.5 5.5 4 | l
Logic O level volts 0 0.4 10 STe—= ::”
Fan-out, into DTL unit | 42, 40, 30, 34, 33 43 G 45
loads | 14, 12, 8, 10 BE—
Fan-out, into TTL unit 27 N
loads o Fine 66—
Proaaagcﬁon delay, at ns 45 s .L .J_ L Adj. u&i._
25°%C L s ] =
+5 volt supply (Vee) ma 215 280 a b ¢ d e f g
+8 volt supply ma 65
Dissipation, per module watts 1.48 | 1.92 Polarizing keys 287
* Pylsewidth can be extended to 20ms with external capacitance (see text).
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(DTL)

Q7

INDICATOR LAMPS

The QJ17 contains twelve indicator lamps driven by an in-

dependent NAND driver circuit.

Open inputs act as True

signals. The "Bright Eye" lamps are clearly visible at dis-
tances up fo 100 feet.

SPECIFICATIONS

LOGIC DIAGRAM

Characteristic Units Pin No's. Min. | Typ. | Max
Logic 1 level volts 2.6 5.5
Logic O level volts 0 0.4
Switching threshold volts 1.5
Input loading unit . 1
loads all inputs
+5 volt supply (Vee) ma 392t | 436*t
Dissipation, per module | watts 1.96t| 2.4*t
* at +5.5v
! Does not include bulbs. Add 32 ma max. (176 mw).
for each bulb turned on.
Designator | Description IC Type | Qty.
Al thru 6 IC power gate 944 6
R1 Res. 1308, 1/4w 12
DS1 Lamp, incandescent 12
G.E. type 683
C1 Cap., mylar, .0lpf i

Ab
-1

Ab
-2

[T T

-

A2
-1

il

:‘.T:T;
>
[N

T

I

514;

B

130Q

+5v

+Sv

+5v

+5v

v

+5v

A4 By

5v

+5v

+5v

gl

43
+5v

Polarizing keys 2 & 19
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RJIO
LAMP AND RELAY DRIVER

The RJ10 module contains eight DTL-gated high-current
drivers, suitable for driving either indicator lamps or re-
lays. Each driver can sink up to 200 ma af 28 volts. The
flexible input gating can be used to perform 3-input AND
functions, AND/OR functions, or storage. When used for
storage the input logic is wired as NAND [atches (single-
output cross-coupled NAND flip-flops). A 3-bit-input
decoding network can be constructed to create an octal-
output display or relay actuator.

Front edge contacts (double connectors symbol) are provided

LOGIC DIAGRAM

Polarizing keys 2 & 12 _iE) —
5> ; ground et
Circuit 1 . ~ .4

—?
§ 5 2 ¢ |
ommon relay
13 C > A > [ Positive return
1 3 !
> >

Circuit 2

Circuit 3

1 Circuit 4

IVIVIV%IVIV] -

Circuit 5 Pt
2 46
3 My
29 Ty
%
Circuit 6 >
26 50
25 N
21 12 ;
28
Circuit 7 -
u 42
4 R
39 14 ;
k(]
—MA—p—
Circuit 8 »t
38 “u
15 3 51 &——» 18y
> 2 <4
37 134y
0 B <
% o o
0 u
[ Shiete) &2
—» 16

{7 Common driver ground
(connect to power supply ground)
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for an ET11 connector to permit routing of outputs to remote
lamps or relays. (The single connector symbols indicate
back panel contacts).

An important noise-reduction feature is the provision of an
independent common ground for the high-power driver cir-
cuits. This ground point is to be connected to system ground.

The system engineer can choose either a simple back panel
connection for low current applications, via logic wire
from pins 30~31 to pins 32 and 48, or a direct connection to
power supply ground via heavier gage wire from a shield
connection on the ET11 cable connector.

For additional noise protection the driver rise and fall times
are deliberately slowed with a Miller integrator, to mini-
mize switching transients.

When a driver is used fo operate an indicator lamp the hook-
up shown below is used. Note that both front-edge and
back panel connections are available. This hook-up also
provides a keep-alive resistor to reduce current surge in the
output fransisfor.

For detailed circuit schematic and parts list request RJ10
data sheet.

Individual lamp COrf'trr!on relay
connection \ positive return =
43 Relay
J S 2 supply
Lamp ¥ +
supply 1
E, 5 x A Relay
i | .
45 .\.\v_— “‘E\ Individual relay
= Common lamp = connection
ground return
Lamp Hookup Relay Hookup

SPECIFICATIONS

Characteristic Units Pin No's. Min. | Typ. | Max.
Clock rate MHz 0 n.a.*
Logic 1 level volts 2.6 5.5
Logic O level volts 0 0.4
Switching threshold volts 1.5
Output voltage
(externally supplied) volts 28
Output current
(per driver) ma 200
Input loading unit 8,7,20, 14, 1
loads | 24,28, 36,

40

All others 1
Propagation delay, at s 4
25°C
+5 volt supply (Vec) ma 25 35
+8 volt supply ma 132 147
Dissipation, per module | watts 1.18 | 1.49t

+ Not applicable, since load determines maximum switching rate. Refer to
propagation delay specification for circuit speed.
t Does not include driver outputs.



STi4

MANUAL TOGGLE SWITCHES

The ST14 module contains fifteen independent manually
operated single-point-double throw (SPDT) toggle switches.
Each switch may be used to apply 0 volts (False) to a J
Series logic input. (An open circuit has the same effect
as application of 45 volts, or True). The schematic shows
the switches in the position of the handle which is marked
"1" on the etched circuit board.

A contact debouncer circuit is shown below. This circuit
removes fransients due to mechanical bounce of the contacts,
and is only needed if switches are to be changed while the
system is operating and clock rate is too high to allow the
fransients to settle.

SPECIFICATION
Contact rating 5 amp. at 115 vac.
PARTS LIST
Item Description Designator Qty.
1 Switch,  Toggle SPDT 51 15

SCHEMATIC DIAGRAM

CIRCUIT
1

O VONOCOGIEWN

11
12
13
14
15

46
34
21
11

43
37
27
14

39
31
24
17

45
29
20

42
36
26
13

38
30
23
15

N2
47
35
22
12

3
44
41
28
19

6
40
33
25
18
10

Polarizing keys 3 & 22

[
[

Contact Debouncer Circuit
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WT49

35V REFERENCE VOLTAGE REGULATOR

The WT49 module contains two electrically independent pre-
cision 35 volt regulators, which have remotfe sensing capa-
bility and are short circuit proof for an indefinite length of
time.

Each of the regulators may be used for either plus or minus
polarity, much like a battery, by grounding the appropriate
side. One WT49 module can supply both +35v and -35v re-
ference voltages for use with digital-to-analog converter
modules such as the DJ24. One WT49 module can supply
twenty-four DJ24 modules.

All pins shown below on one input or output should be bus-
sed together on the backplane connector. On long runs use
wires in parallel to reduce the current per wire. Where IR
drop is expected to be a problem, wire the sense inputs fo a
representative point in the load. Otherwise wire sense in-
puts to outputs on the WT49.

The WT49 requires one card slot. However, because of the
high dissipation it is advisable to either leave an empty
card slot beside the component side, or place a cable=-plug
or other passive module beside the component side.

For detailed circuit schematic and parts list request WT49
data sheet. '

SPECIFICATIONS

Characteristic Units Pin No's. Min. | Typ. | Max.
Output voltage vde see diagram 35*
Output volt. adjustment | mv 3
Output current, each ma ] 250
regulator citcuit (I out)

Load regulation % +0.03

Ripple rejection 400:1

Temperature coefficient %/°C 0.003
(from 0°C to +55°C)

Operating temperature °c 0 +55
range

Input voltage range t(Vin)| vdc see diagram 40 55
Input current ma 300
Dissipation, per module watts 12.5

* Either polarity.
! Isolated from ground. May be obtained from PT23 or PT26 supply.
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Polarizing keys 2 & 18 6
1
4 +Input + Output | 8
] L
Analog + Sense 10
50 vae  +10% Regulator -Sense 3B
- 15%
Raw Power 38
39
,“ - Input I - Output | 40
- 7
18
s
15 + Input + Qutput | 20
 mm—— >
Analog + Sense 2 >
Regulator -5 30
+ 10% kit
50 vde | jlo -
Raw Power 3 3
33
—>
P 26 - Input - Qutput | 34

Input-Output Diagram

+35v
Analog

Regulator

Ground

\ 4

Analog
Regulator

- ™™

Sen b
L 50 vdc Row Supply 1

Connection as 35 vdc Supply




WT53, WT54
25V AND 15V REFERENCE VOLTAGE REGULATORS

The WT53 and WT54 each contain two electrically indepen-
dent precision regulators, which are short circuit proof for
a period of 30 seconds. The WT53 delivers +25 volts, while
the WT54 delivers 15 volts.

Each regulator circuit may be used for either plus or minus
polarity, much like a battery, by grounding the appropriate
side. Thus one module with its two independent regulator
circuits can supply both +and - reference voltages (see
connection diagram).

All pins that are shown on one input or output should be
bussed together on the backplane connector. On long runs
use parallel wires from the regulator to the destination to
reduce IR drop.

One regulator module requires two card slots. However, be-
cause of the high dissipation it is advisable to either leave
an empty slot beside the component side, or place a cable-
plug or other passive module beside the component side.

For detailed circuit schematics and parts list request WT53,
WT54 data sheet.

SPECIFICATIONS

Characteristic Units Min Typ Max.
Qutputs

WT53 nominal output vo|l‘ugef vde 25

WT53 voltage adjust resolution mv +40

WT53 output current, each ckt. (I out) | amp. 0.4
WT54 nominal output voltaget vde 15

WT54 voltage adjust resolution mv +20

WT54 output current, each ckt. (1 out) | amp. 1.0
Load regulation % 1

Ripple rejection 50:1

Temperature coefficient (from 0°c

to +55°C) %/°C 0.05
Operating temperature range °c 0 +55
Inputs

WT53 input voltage range*

(for nominal outputs) vde 29 49 55%*
WT53 input current amp 0.55
WT54 input voltage range*

(for nominal output) vde 19 22.5 26**
WT54 input current amp. 1.2
Dissipation, per module watts 24

Y Output voltage can be adjusted over a range of +2.5 volts on WT53, and

12 volts on WT54.
Isolated from ground. May be obtained from PT23 or PT26 supply

** Do not use this value of maximum input voltage under maximum current load.

(40 42
41 + Input + Output 4L
45 §
Raw Power 46 - Input L - Quiput 1
50 v +10% Circuit 1
-15%
(WT53)
<
+10%
25 vde -15% 28 30
(WT54) ) 29 v| + Input + Output Kl N
35 I 10
- - Outpu
L % Input Circuit 2 _:utp ! L

Polarizing keys 2 & 24

Input-Output Diagram

YYYYYYY

n

+15v

Analog
Regulator

~15v

Analog
Regulator

=15v

I
3

WT54 Connection Diagram
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XJ10

EXTERNAL PULL-UP RESISTORS FOR DTL

The XJ10 module contains forty-six 1. 1K ohm resistors,
each connected between a separate module contact and

15 volts. A single 1. 1K ohm resistor can be connected,
via logic wire, to a J Series DTL output. Such a connec-
tion places the 1. 1K ohms in parallel with the integrated
6K ohm pull-up resistor on the DTL chip, reducing the fan-
out by 3 DTL unit loads.

Decreasing the pull~up resistance in this manner speeds up
the rise time and therefore decreases propagation delay.

External pull-ups are usually not required with DTL logic

at clock rates under 1 MHz and with logic wire lengths

less than 20 inches. They should always be used, however,
at the ends of clock distribution lines in DTL systems, to
assure fast clock rising edges and provide a better impedance
match than is provided by an open circuit, thus reducing
reflections.

SPECIFICATIONS

Resistance of each resistor 1. 1K ohms, +5%, 1/4 watt

Current through each resistor | 4.8 ma (3 unit loads)
when output transistor is

turned on

PARTS LIST

Designator Description Type Qty.

R1 thru R46 Resistor, Fixed Film, 46
1. 1K ohm, £5%, 1/4w

C1,2,3,4 Capacitor, Tantalum 4
12uf, +20%, 15v

SCHEMATIC DIAGRAM

Polarizing keys 2 & 18

P I I

TC2 TCS T

+5V 49 < 'i
TCI
GRD 48¢
32¢
16§
0¢€
PIN CIRCUIT
40 1
41 2
42 3
43 4
44 5
50 6
47 7
46 8
45 2
30 10
31 11
33 12
34 13
35 14
39 15
38 16
37 17
36 18
21 19
22 20
23 21
24 22
25 23

(ground).

R1 - R46
E——AA— 15y

{see below for pins)

PIN | CIRCUIT
26 24
29 25
28 26
27 27
11 28
12 29
13 30
14 31
15 32
17 33
20 34
19 35
18 36

1 37
2 38
3 39
4 40
5 41
6 42
7 43
8 44
9 45
10 46

NOTE: No resistor is connected to pin 51 (normally
the +8v connection) or to pins 0, 16, 32, 48
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XM
TEST LAMP ASSEMBLY

The Test Lamp Assembly plugs on the front edge of any J
Series module that has test points on the front edge. The
XJ11 contains ten independent test lamp circuits on a module
with a special connector mounted at the back. Each lamp
circuit input connects to one test point on the module under
test.

The XJ11 conveniently allows the user to visually trouble-
shoot without incurring the cost involved in placing test
lamps on logic modules in the system. The logical states
of all lamps are visible simultaneously.

Ll |

-3
i
O

SPECIFICATIONS

Characteristic Units | Pin No's, Min. | Typ. | Max.
Logic 1 level volts 2.6 5.5
Logic O level volts 0 0.4
Switching threshold volts 1.5
Input loading No loading when circuit

under test is in current

sinking (logic 0) condi-

tion. Drops high logic

level by no more than

20% when circuit under

test is in logic 1 condi-

tion.
+5 volt supply (Vec) ma 280t | 310+F
Dissipation, per module watts 1.4t | 1.7%

* at 45.5v

t Does not include bulbs.
Add 36 ma max. (197 mw) for each bulb turned on.

The XJ11 circuit is designed to load the circuit under test
as little as possible in the logic O (current sinking) condi-
tion, by providing a high impedance input.

Avoid connecting the Test Lamp Assembly to highly loaded
DTL outputs which drive TTL inputs, to prevent pulling logic
1 voltage below the minimum acceptable +2.6 volt logic
level with the additional load of the test lamp circuit.

For detailed schematic and parts list refer to XJ11 data sheet.

LOGIC DIAGRAM

1 é——» 45y

Note: lamp is off when input is open.

Truth table

Input | Low {ov) | High | Open
Lamp Off On Off

No polarizing keys
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XJ12, XJ)13
MSI BREADBOARD MODULES

The XJ12 and XJ13 are etched circuit boards, drilled for
mounting three 16~lead dual~in=line MSI circuits. The etch
pattern on one side connects all of the leads from each MSI
circuit position to back panel connector pins at the back
edge of the board. The etch pattern on the other side of
the board forms a ground plane. No circuit components are
provided.

OCn the XJ12, ground connection is made to pin 8 of each
IC, and Vcc connection to pin 16. On the XJ13, ground
connection is made to pin 12 of each IC, and Vcc connect-
ion to pin 5.

XJ12 polarizing keys are placed at positions 2 and 22,
XJ13 polarizing keys are placed at positions 3 and 12.

ZJ10
SOCKET MODULE

The ZJ10 Socket Module provides dual-in-line sockets to
enable the user to mount up to eight 16~lead and twenty-
four 14-lead dual-in-line packages, or thirty-two 14-lead
packages, without soldering leads to the board. Eachlead
is connected to a wire-wrap pin which is accessible on the
opposite side of the board. These wrap posts can be indi-
vidually connected to the back-panel connectors along the
back edge of the board.

The ZJ10 module allows the user to build, and change, a
subsystem on one module. The ZJ10 requires three card
slots.

ZJ10 polarizing key is placed at position 2.

Z)12
DUAL-IN-LINE BREADBOARD MODULE

The ZJ12 is an etched, drilled module, without components.
Space is provided to insert nine 14~lead or 16~lead dual-in-
line packages and decoupling capacitors. The circuits are
soldered to the etch pattern, and interconnections are made
with jumper leads soldered in place. Etched circuit pads
are provided for each lead, and for ground and Vcc connect-
ions.

ZJ12 polarizing key is placed at position 2,
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XJ12 Blank Module

ZJ10 Socket Module

ZJ12 Dual~in-line Breadboard Module



ZT11 Blank Module

Z)14
DOUBLE-HEIGHT SOCKET MODULE

The ZJ14 module provides sixty-four sockets, to hold forty-
eight 14-pin dual-in-line ICs and sixteen 16-pin dual-in-
line ICs, or sixty-four 14~lead ICs. Each contact in each
socket connects to a wire-wrap post which is accessible on
the opposite side of the board. The signals which are to
leave the board are wrapped to the module connectors along
the back edge via the two sets of 52 wrap posts available on
the specially mounted backplane connectors.

The ZJ14 mounts in a model MT42 two-high mounting case,
and occupies three card slots.

The VT10 jumper kit, described in Section 3, provides a
convenient method of temporarily interconnecting wrap pins.

ZJ14 polarizing keys are placed at position 2 in both upper
and lower locations.

yARR
BLANK MODULE

The ZT11 Blank module is useful when building special cir-
cuits with discrete components which vary in size, where
interconnections will be made with jumper wires. The
module consists of an undrilled epoxy-glass board with
gold-plated copper foil ribbon connectors along the back
edge, but no other copper foil.

ZT11 has no polarizing key slot.
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IT5
CABLE-PLUG MODULE
(SOLDER CONNECTIONS)

The ZT15 will accept up to 44 shielded conductors: one 30-
conductor cable and one 14-conductor cable, which are
fastened to the front edge with a plastic cable clamp. All
conductors and shields should be soldered to the etch pro-
vided. Extra mounting holes and interconnecting efch are
provided for optional component mounting. The ZT15 is
most useful for low-frequency work (under 2 MHz) where the
effects of parasitic capacitance are not important and noise
levels need not be kept to a minimum.

ZT15 polarizing keys are placed at positions 6 and 15.

7723
CABLE-PLUG MODULE
(FRONT-EDGE CONNECTIONS)

The ZT23 module is designed to accept up fo 28 individual-
ly shielded conductors, which can be connected as two
bundles of 14 cables each to the front edge of the module,
using two of the Model ET11 cable connectors. Model

ET12 cable is recommended. Model ET10 or ET14 pre-assem-
bled cables with connectors are usually employed.

A straight-through etched circuit pattern on each side routes
signals from the front edge to the back-panel edge of the
card. Connections to one side of the module front edge are
independent of connections to the other side, and the two
etched patterns are separated by a ground plane through

the center of the module which acts as a shield.

ZT123 polarizing keys are placed at positions 8 and 23.
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ZT23 Cable-plug Module



ZT137 Breadboard Module

ZT53 Extender Module

o
S35 Bata Systams.

137
BREADBOARD MODULE

The ZT37 Breadboard Module has a versatile etch circuit
pattern arranged for convenient mounting of all standard
components, including diodes, capacitors, resistors, tran-
sistors or IC's in TO=5 cans, flat packs, or the 14-lead or
16-lead dual-in-line package. This module permits custom
building of special circuits while retaining the advantages
and mechanical compatibility of J Series etch circuit con-
struction.

The ZT37 differs from the ZJ12 in that the ZT37 accommo-
dates a variety of solid-state component packages, while
the ZJ12 is specialized to handle dual-in-lines.

ZT37 has no polarizing key slof.

ZT53
EXTENDER MODULE

The ZT53 Extender Module has a straight-through etched
circuit pattern and a VT12 connector mounted on its front
edge. It permits the user to extend any module in front

of the rack so that circuit operation may be investigated
while the module is plugged into the system. Contacts are
Rhodium plated for long life. ZT53 has polarizing slots in
all positions.

ZT60
COPPER-CLAD BLANK MODULE

The ZT60 Copper Clad blank is similar to the ZT11, but has
solid sheets of gold~plated copper foil attached to both
sides. The board can be drilled and etched as desired. It
is useful for making limited production runs of special
modules. ZT60 has no polarizing key slof.
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ACCESSORIES AND SERVICES

OTHER ESSENTIAL COMPONENTS
OF A MODULE FAMILY

SDS offers a full line of accessories, mounting hardware,
and tools. Their use eliminates mechanical design cost, re-
duces procurement lead time, and reduces assembly time.
SDS also offers a full range of services and documentation
that save engineering time.

The accessories are identical to those offered with the T
Series high performance (10 MHz) module line, as used in
SDS Sigma computers.

Accessories include:

1. Cabinets with doors, optional side panels, ac power
connectors, and optional swing-out mounting case
containers (swing frames).

2. Individual 32-module mounting cases, and 3~case
90-module drawer; with hinged doors or fixed panels
to cover mounting cases or to fill blank spaces.

3. Two-high mounting case with spaces for five double-
height socket boards and 32 standard size modules.

. Blower assembly for cooling.

4

5. Compact power supply.

6. Cable connectors and cables, and cable-plug modules.
7

. Spooled wire, cut-wire jumper kits, wiring tools, and
individual module connectors.

8. Accessory modules for breadboard and trouble-shooting.
These cost-reducing services are also provided:

1. Automated Wire Listing (AWL)

2. Automated Wiring Service (AWS)

3. Application engineering by experienced computer
engineers and by technically oriented sales engineers.

4. SDS designed and built special-order modules, made to
your specifications at reasonable cost.

. Thorough documentation.

5
6. Fast, off-the-shelf delivery of new modules or spares.
7. Module repair facility.

8

. One-year warranty on all SDS products.

ACCESSORIES

DETAILED SPECIFICATIONS

Full specifications and detailed drawings for the accessories
described below are given in SDS catalog 64-51-15.
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YT19, YT24, and YT14 CABINETS

Three types of cabinets are available, all with outside dimen-
sions 63-3/8 inches high (including casters), 29-1/2 inches
wide (without side panels) and 31-5/8 inches deep (withback
door).

One cabinet, Model YT19, is made for mounting of indivi-
dual 19-inch wide, 32-module mounting cases, power supplies
and blowers. A vertical control panel is included. The cab-
inet also contains ac power outlets, a circuit breaker, a
local/remote switch, dc wiring junctions and a power cord.
Top and bottom have protective grills. Side panels (Model
YT30) are optional. An insulated, soundproof hinged back
door is standard.

A 24-inch version of this versatile system cabinet is avail-
able as Mode! YT24. The YT24 is ideal for use with 3-high
and 7-high swing frames.

A third type, Model YT14 (shown below), is designed to
mount one or two swing frames which can each hold three,
seven, or nine individual mounting cases, plus blowers.
The swing frames contain the blowers, and also have front
panel covers in place for unused mounting case spaces.
Double doors (shown open) completely enclose the mount-
ing cases. Hinged back door, ac power sockets, and ac
power cord are included in the YT14 cabinet. Side panels
(Model YT30) are optional. Swing frame model numbers
are YT43 (3-high), YT47 (7-high), and YT49 (9-high).




MT SERIES MOUNTING CASES

MTI10, MT12, MT30, and MT32 Cases

Standard cases accomodate 32 modules, are 5.25 inches
high, 7.90 inches deep, and fit into a standard 19-inch
width rack. Wiring terminals are either solder tail or wire
wrap. Each case comes with connectors, +4v and +8v power
wiring, and ground plane installed.

Four combinations of fixed or hinged mounting, and the two
pin fypes are available:

1. Solder terminals, fixed mount: MT10

2. Solder terminals, vertical hinge, right or left: MT30
3.  Wire-wrap terminals, fixed mount: MT12

4. Wire-wrap, vertical hinge, right or lefi: MT32

All cases can be mounted with pins toward either front or
back of cabinet. All brackets and hinges are adjustable
and reversible, front-to-back and left-to-right. Cable
troughs and pin protectors are standard on all mounting
cases.

MT13 and MT33 Cases

The MT13 (fixed mount) and MT33 (hinged mount) cases are
similar to MT10/MT12 and MT30/MT32 cases, but are with-
out the backplane/connector assembly. These cases facil-

itate combination of special equipment with J Series modules
in the same assembly. The user provides his own connectors,

ground and power bussing, etc.

MT42 Two-high Case

The latest addition to the SDS line of mounting cases is
mode | MT42, designed to hold both double-height socket
boards (ZJ14) and standard size modules, as well as the
compact PT10 power supply.

MTD1 and MTD2 High Density Cases

The MTD1 and MTD2 high density drawer-type mounting
cases each confain three basic card cages with power and
ground planes, identical to those used in the mounting cases
described above, mounted in a drawer with tiltable slides
which use ball-bearing rollers. Each case holds up to 90
modules, is 8.73 inches high, 22.03 inches deep, and fits
into a standard 19~inch rack.

The slides allow the drawer tooexfend full depth Frog the
cabinet and to be tilted in 457 increments over 180" from
drawer-front point up, to pointing down.

A ZT20 blower with washable air filter is included. All
power and ground connections fo the three card cages are
brought out to a terminal board. A module locking bar is
provided for each card cage, and both top and bottom pro-
tective covers are furnished.

Panel mounted indicators and switches can be mounted be-
hind the 1.09 inch deep front panel, which comes with

two foiding handles and captive fastening screws.

The MTD1 case has solder-tail terminals while the MTD2
has wire-wrap terminals.

i

MT32 Hinged-Mount Case, Showing Ground Plane

:
£
2
!
i

3

MTD1 High-Density Drawer Mounting Case
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ZT SERIES DOORS

Three 19-inch wide hinged doors, reversible left or right,
are available. Each door has a spring loaded latch at the
end opposite the hinge. Indicator lamps, switches, meters,
and connectors can be mounted in the doors.

Model ZT17 5-1/4 inches high

(covers one MT series case™®)
Model ZT18 10-1/2 inches high

(covers two MT series cases*)
Model ZT19 15-3/4 inches high

(covers three MT series cases*)

* except MTD1, MTD2, which have built-in front panels

Four 19-inch wide cover panels are also offered:

Model ZT40-1 1-3/4 inches high
Model ZT40-2 3-1/2 inches high
Model ZT40-3 5-1/4 inches high
Model ZT40-4 7 inches high

ZT20 BLOWER ASSEMBLY

The Model ZT20 Blower Assembly includes a housing which
contains three 100 cfm muffin fans mounted side-by-side,
three finger guards, a washable air filter, and mounting
brackets. The entire assembly is 19-inches wide, 3-1/2 in-
ches high, and 7-inches deep, and mounts with the fan
blades turning in a horizontal plane. ‘One ZT20 assembly
delivers 300 cfm.

POWER SUPPLIES

Model PT10 Compact Supply

Model PT10 fits into any MT mounting case, occupying 15
slots. It can power from 20 to 40 modules depending on
load. Included are output voltage adjustments and protec-
fion against short circuits and overvoltage. Retainers are
provided to lock the supply info the mounting case. The
supply may be mounted in any position.

Input: 47 to 66 Hz, 1¢, 100 vac to 230 vac
OQutputs: 45 vdc, 8 amp. (40 va)

48 vde, 2 amp. Regulation:
-8 vde, 0.6 amps +5%
22 vac, 1/2 amp.

Weight: 12 lbs.

PT10 Compact Power Supply Installed Beside Logic Modules
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PT23 and PT24 Digital/Analog Power Supplies

The PT23 and PT24 Supplies provide power for a typical
32-module analog chassis, such as the SDS MD51 Multi-
plexer-Digitizer, or the DA40 D-to-A Converter. Each
consists of a PT10 logic voltage supply and a separate ana-
log voltage supply, designed for compact 19-inch mounting.

PT23 PT24

Input (47-66Hz, 1¢)
115 vac £10%, 225 watts 115 vac £10%, 570 watts

Oufﬁfs

+5 vde, 8 ampf o 45 vdc, 8amp' o
+8 vde, 3 amp ] i:: % +8 vde, 2 amp ] I:f 7
-8 vdc, 0.6 amp 9 -8vdc, 0.6 amp) 9"

*50 vde, 0.45 amp unre
*50 vde, 0.45 amp} 9
+15 vde, 1 qmp} +1%

+25 vde, 2.5 amp) £0.5%
-25 vde, 2.5 cmp} reg.

=15 vde, T amp reg.

* floating ' Adjustable to 4 volts for T Series operation
Weight

50 Ibs. 50 lbs.

5-1/4 inches 5-1/4 inches

PT26 Analog Power Supply

The PT26 Supply consists of the analog supply portion of the
PT23, but does not include the logic voltage supply section
of the PT23. Specifications of the PT26 are:

Input: 47-66 Hz, 1¢, 115 vac +10%, 125 watts

Outputs:
50 vdc, 0.45 amp. (floating) }

50 vdc, 0.45 amp. (floating) unreg-
25 vde, 1.2 amp. (floating) } e
25 vdc, 1.2 amp. (floating) | “M°9"

Weight: 25 Ibs.

Panel Height: 3-1/2 inches

CABLING COMPONENTS

ET Series Coaxial Cabling Components

These coaxial cabling components minimize noise pickup and
signal distortion, and simplify the mechanical aspects of
cabling. The mechanical arrangement is shown in the dia-
gram on pg. 117. Each MT series mounting case has a cable
trough attached to its bottom edge. Several fourteen-con-
ductor 33 ohm coaxial cables (Model ET12) may be placed
side by side in the trough. The shields and inner conductors
of each cable are individually soldered to fourteen common
ground points and fourteen independent signal points on a
front-edge cable connector (Model ET11), Another ET11
Cable Connector is tied to the end of another cable and the



two ET11's are bolted together, through holes in the front
edge of an appropriately etched module. A pressure contact
is made between the contacts on the ET11's and the module
etch,

A preassembled cable-with-connectors assembly, using

ET12 Cable and an ET11 Cable Connector at each end, is
available as Model ET10-XX, where XX specifies the length
of cable in feet.

A preassembled cable~with~connector assembly with an ET11
at only one end, using ET12 Cable, is available as Model
ET14-XX-Y. Here, XX specifies length in feet and Y de-
fines whether the ET11 is to be mounted on the etch side
(normally left side) of a module or on the component side.
Y =E for etch, C for component.

A Model ET13 Dummy Load must be placed at the end of a
cable run to properly terminate the run. This item consists
of an ET11 Connector which has fourteen 33 ohm resistors
soldered between the fourteen ground and fourteen signal
connection points.

Modules which are designed to accept ET11 connectors have
front-edge contacts, twenty-eight on each side, fourteen
connecfed together to ground and fourteen independent for
sighal connections. On most module types the ground and
signal connections on one side are connected to correspond-
ing efch connectors on the other side by plated-through
holes. On some modules they are independent. Typical
modules which have the front-edge contacts are: AJI0,
AJ11, AJI12, RJ10, and ZT23. When ET11 Cable Connect-
ors are attached, these modules cannot be located in adja-
cent module spaces, but a module of another type may be
placed in the intervening slot.

Chassis \h

Cable Trough — S,

Etched
Contacts

Connector
(Model ET11)

Cable
(Model ET12)

Cable Trough

Cable Component Details

ET24 BNC Connector Tray

The ET24 is a 14-coax to module-front-edge connector assem-
bly. It is designed to connect up to fourteen RG62A/U (93-
ohm) coaxial cables with AJ10, AJ11, and AJ12 cable
driver/receiver modules, when high-speed transmission of
data is desired over distances from 200 ff. to 3,000 ft. or
more. The maximum data rate at 3,000 ft. is 5 MHz, It

can also be conveniently used to connect noise sensitive in-
puts, such as low-level-analog, to an amplifier module in

a mounting case.

The ET24 includes a cable tray which has a row of fourteen
silver-plated BNC connectors mounted on its front edge (see
photo, below). A shielded single-conductor cable is wired
to the standoff side of each BNC connector, and all four-
teen individual shielded cables are connected at their other
ends to an ET11 connector. Terminating load resistors of

93 ohms each are provided on a second ET11 connector which
is clamped to the other side of the receiving module. The
cables between the BNC connectors and the ET11 connector
are cut to lengths which allow the ET11 connector to be
placed anywhere in the mounting case.

When used for long-line transmission with 93 ohm cables,
only one set of cables can be connected to the sending and
receiving modules; chaining is not allowed.

ET24 BNC Connector Tray

ZT45 and ZT46 Ribbon Cable Assemblies

The ZT45 and ZT46 Ribbon Cable Assemblies use a flexible
cable containing fifty-two copper foil conductors embedded
in a durable ribbon of Teflon approximately 3 inches wide.

Two such ribbons are sewn together, forming a cable with

a total of fifty signal conductors and fifty~four ground con-
ductors. The ends of each conductor are soldered to a pair
of etched-circuit board plugs which plug into any slot in a

mounting case.
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The ZT46 cable assembly has the circuit board plug long
axis oriented in parallel with the cable axis, allowing the
ribbon cable to enter a module mounting case from the front,
as shown below. The ZT45 cable assembly has the plug
axis at right angles to the cable axis. This allows entry of
the ribbon cable vertically into a mounting case through a
ventilating slot, providing a convenient way to connect
together two mounting cases within the same swing frame,
or stacked vertically between the same mounting rails.

The cable can be folded for installation convenience and
can be flexed indefinitely to a radius as small as several
inches.

Cable impedance is 100 ohms, allowing direct connection
between J Series logic circuits up to 115 inches apart, with-
out the necessity of going through cable driver/receiver
circuifs.

Now the user can wire and test mounting cases individually,
then interconnect with ribbon cable. This eliminates the
need to run logic wire across several adjacent backplanes.

i
]

ZT46 Ribbon Cable

WIRING COMPONENTS AND TOOLS

ZT52 Logic Wire

The wire required for connection to back panel wrap termin-
als is a special type, with high tensile strength solid copper
wire and a cut-proof insulation. The usual insulation, made
from polyethylene or teflon, tends to cold flow over a per-
iod of time when placed under pressure such as exists when
a wire is pulled tight against o wrap post. Eventually this
causes intermittent short circuits which are extremely hard
to find. SDS provides a 1,000 foot spool of wire, Model
7752, for making wrapped connections. The same wire is
suitable for soldered connections although a softer copper
can be used since the wire need not grip the post.
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VT10 Jumper Kit

Model VT10 jumper kit contains an assortment of 500 slide-
on jumper wires, primarily for use in systems whose wiring
requires frequent change. This new approach offers signifi-
cant improvements in reliability and convenience over taper
pin techniques. The terminals at the ends of each wire

slide on wire=wrap pins. Terminals may be stacked two high
on each pin. Wire is No. 24 AWG insulated stranded copper.
Wire lengths within each kit are:

Length Quantity Length Quantity
1.0" 80 8.0" 20
2.0" 80 10.0" 20
3.0" 80 12.0" 15
4.0" 80 15.0" 10
5.0" 60 18.0" 10
6.5" 40 27.0" 5

ZT65 Module Extractor

The ZT65 is a small plastic lever that mounts on any SDS
module. It provides the mechanical leverage and bearing
surface needed to make module removal simple and con-
venient.

Mounting
case (ref) — -
: Top front corner of module
o e

ZT65
Module
Extractor

VT11 and VT12 Back-panel Connectors

Model VT11 Connector with wire=wrap pins and Model VT12
Connector with solder-tails are provided for special module
installations. They are identical to those used in the MT
mounting cases.

VT12 (Solder-tail) and VT11 (Wire-wrap) Connectors



TT11 and TT13 Wire Wrapping Tools

The Model TT11 Cordless Power Wire Wrap Gun, with bit,
sleeve, and rechargeable battery is offered, as is the Model
TT13 hand-operated unwrapping tool, needed to remove im-
proper wraps.

MODEL TT13

Models TT11 and TT13 Wire Wrapping Tools

SERVICES

SDS has found that its customers build systems in less time
and at lower cost when a number of services are readily
available.

APPLICATION ENGINEERING

Application Engineers and technically oriented Sales Eng-
ineers are available at regional offices to aid in specifica-
tions writing, system planning, and preliminary logic design.
These SDS digital engineers have considerable experience

in the design of both small and large scale digital and ana-
log systems. Typical recent applications include: special-
ized data processors to compensate for earth curvature, tele-
mefry data converters, missile test sequencers, a digital
phase meter, o digital control for a large data display, type-
setting machine controllers, industrial process controls,

data reduction from linear accelerators, medical research
data processors, and interfacing units for SDS Sigma Com-
puters.

FABRICATION INSTRUCTIONS

An application bulletin is provided, SDS Pub. No. 64-51-
07, which describes in detail the procedures used during
final assembly and wiring of a J Series or T Series system.
It gives complete, step~by-step illustrated instructions in-
cluding part numbers and names of supplies for all tools and
supplies needed.

SPECIAL MODULE DESIGN

The SDS Engineering Department will design and build mod-
ules with special configurations of standard J Series circuits,
to customer specifications. Sometimes this approach leads
to lower total cost, particularly when a large number of sim-
ilar modules are required.

AUTOMATED WIRE LISTING (AWL)

A computerized wire listing service is now available, to
save engineering time and greatly improve the design of
backplane wiring. The user submits his logic design on
forms furnished by SDS. Upon completion of the data pro-
cessing cycle he receives a wiring book which lists all wires
in order of installation. The optimum wire lengths, routing,
and nesting patterns are calculated by the computer program,
and the results are incorporated in the wire list. For detail-
ed information about this service request SDS Publication
No. 64-51-11.

AUTOMATED WIRING SERVICE (AWS)

For those users who do not have the facilities to convenient-
ly wire mounting cases, and for those who wish additional
wiring capability, SDS now offers an automated wiring ser-
vice. Any J Series chassis will be wired accurately to cus-
tomer supplied wire lists. Two different listings are requir-
ed: a list of wires with two columns, each column repre-
senting one end of each wire (@ From-Pin column and a To-
Pin column); and a pin count list which shows how many
wires are connected to each pin on each connector. For
best performance SDS recommends that the wire lists be pre-
pared by SDS Automated Wire Listing.

Significant cost savings and increased reliability result from
the application of automated wire-wrap equipment to the
manufacture of backplanes. For additional information,

request SDS Publication 64-51-12,

WARRANTY

SDS offers a standard one year warranty on all equipment.

REFERENCES

Detailed descriptions of cabinets, mounting cases, power
supplies, and cabling are given in SDS publication 64-51-
15. Other publications mentioned in this catalog are:

1.  Assembly and Wiring, 64-51-07
2. Automated Wire Listing, 64-51-11
3. Avutomated Wiring Service, 64-51-12.
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J SERIES PRODUCT INDEX AND PRICE LIST

Effective Date: 15 December 1968

QUANTITY DISCOUNTS

Order Exceeding  Discount Order Exceeding  Discount
$ 5,000 3% $ 50, 000 10%
10, 000 5% 100, 000 13%
20, 000 7% 200, 000 16%
500, 000 20%

Discounts apply to single purchase orders placed and not subsequently altered in
any manner by one customer specifying delivery and billing to single addresses.

SDS System Products Department
701 South Aviation Boulevard
El Segundo, California 90245

Model Page Description No. Ckts.{ Price Model Page Description No. Ckts. | Price
AJ10 20 | Cable receivers 14 $150 FJ11 42 | 4-bit binary bidirectional counter-register 1 $ 70
AN 20 | Cable receivers/drivers 14 200 FJI12 45 | Universal flip-flops 5 50
A2 20 |Cable drivers 14 100 FJ13 46 | 4-bit storage registers 4 88
AT22 23 Schmitt triggers 2 100 FJi4 48 8-bit shift registers 2 120
AT69 24 | Differential receivers 9 120 FJ16 50 | BCD counter/decoder and 10-line lamp driver 1 90
BJ10 26 |BCD/10-line decoder and lamp driver 1 75 FJ17 52 | Binary counter/16-line decoder 1 95
BJ11 28 | Binary/16-line decoder 1 60 FJ18 54 | BCD bidirectional counter, 3 decades 3 175
BJ12 30 | BCD/10-line decoders, 3 decades 3 105 FJ19 56 | 8~bit storage registers 2 65
BJ6O 32 BCD/10-line decoder and lamp driver 1 80 FJ20 56 10-bit storage registers 2 75
BJ61 34 | Binary/16-line decoder 1 65 FJ21 56 12-bit storage registers 2 96
BJ62 36 |BCD/10-line decoders, 3 decades 3 110 FJ60 58 | JK flip-flops 8 65
cl6 38 Medium freq. clock oscillator (7.8KHz to 2MHz) 1 125@ FJ61 59 4-bit binary bidirectional counter-register 1 75
CT10 39 | High freq. clock oscillator (IMHz to 10MHz) 1 80© Fl62 61 Universal flip-flops 5 55
DJ24 40 | 10-bit D-to-A converter 1 150 FJ63 62 | 4-bit storage registers 4 95
ETT0-XX 116 | 14-conductor 33-ohm cable w/connector each end 40® FJ64 64 | 8-bit shift register 2 125
ET1T 116  |Front-edge cable connectors 7 FJ66 66 | BCD counter/decoder and 10-line lamp driver 1 100
ET12-XX 116 | 14-conductor cable 2/ft(©) FJ67 68 | Binary counter/16~line decoder 1 100
ET13 116 | Cable dummy loads, 33 ohms 20D FJ68 70 | BCD bidirectional counter, 3 decades 3 180
ET14-XX-Y | 116 |14~conductor 33-ohm cable w/connector one end 0@ HT58 72 | Universal operational amplifier 1 170
ET24 117 |BNC connector tray 65 HT72 74 | General purpose operational amplifiers 2 79
FJ10 41 J-K flip~flops 8 56 HT73 75 Voltage comparators 9 120
@ Add $25 for each crystal. Specify frequency. (©® $30 for basic assembly + $2 per foot of cable up to 50 feet. XX denotes cable
® $40 for basic assembly + $2 per foot of cable up to 50 feet. XX denotes cable length in feet. Specify Y as C or E for connector mounting on Component or

length in feet. Order ET13 or ET11 for each end of cable that is not "chained" Etch side of module. Order ET13 or ET11 for each end of cable that is not

in both directions. "chained" in both directions.
© $2 per foot of cable up to 50 feet.
@ Order dummy load for end of cable. Prices and specifications are subject to change without notice.
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Model Page Description No. Ckts. | Price Model Page Description No. Ckts. |Price
1J10 77 2-input NANDs (14), inverters (2) 16 $ 40 V110 118 Jumper kit (500 wires) $125
1J11 78 3-input NANDs (4), 4-input NANDs (6) 10 50 VT11 118 Individual module connector, wire-wrap pins 5
1J12 79 2-input NANDs (6), inverters (14) 20 48 V112 118 Individual module connector, solder-tail pins 5
3 80 | 2-in power NANDs (passive external pull-ups) 18 60 WT49 106 | +35 volt reference voltage regulators 2 190
4 81 | 2-in power NANDs (DTL with active pull-ups) 18 60 WT53 107 | £25 volt reference voltage: regulators 2 80
116 82 | 4-in power NANDs (DTL with active pull-ups) 10 50 WT54 107 =15 volt reference voltage regulators 2 80
1J60 83 | 2-in NANDs (14); inverters (2) 16 45 XJ10 108 | Individual 1.1K ohm pull-up resistors 46 34
1561 84 | 3-in NANDs (4); 4-in NANDs (6) 10 50 XJ11 109 | Test lamp assembly 10 95
1J62 85 2~in NANDs (4); inverters (14) 20 55 X112 110 MSI module 18
1J64 86 | 2-in power NANDs (TTL with active pull-ups) 18 66 XJ13 110 [MSImodule (for TI packages) 18
1J66 87 4-in power NANDs (TTL with active pull-ups) 10 55 YT14 114 24~inch cabinet 750
Lin 88 4 x 8 transfer gate (digital multiplexer) 1 69 YT19 114 19-inch system cabinet 1200
LJ12 89 AND-ORs/Exclusive-ORs (7); driver (1) 8 58 YT24 114 24-inch system cabinet 900
LJ16 90 | 4~bit parallel binary adder 1 75 Y130 114 | Side panel 100
L7 93 8-input NANDs 5 50 Y131 114 Front door, no cut-out 170
LJ61 94 | 4 x 8 transfer gate (digital multiplexer) 1 75 Y132 114 | Front door with cut-out and control panel 400
LJ62 95 AND-ORs/Exclusive-ORs (7); driver (1) 8 45 YT43 114 |3-high swing frame 500
LJ66 96 | 4-bit parallel binary adder 1 80 YT47 114 |7-high swing frame 650
MTI10 115 | Fixed mount case, solder-tail pins 220 YT49 114 | 9-high swing frame 700
MTI12 115 Fixed mount case, wire-wrap pins 150 ZJ10 110 Socket module 32 95
MT13 115 | Fixed mount case without backplane 30 ZJ12 110 |Breadboard module (dual-in-lines only) 18
MT30 115 | Hinged mount case, solder-tail pins 240 ZJ14 m 2-high socket module 64 190
MT32 115 Hinged mount case, wire-wrap pins 160 Z111 m Blank module 20
MT33 115 | Hinged mount case without backplane 40 ZT115 112 |Cable-plug module (solder connections ) 30
MT42 115 Two-high/one-high combination fixed mount case 300 ZT17 116 19-inch hinged door, 5-1/4 inches high 40
MTD-1 115 Drawer type 90-module case, solder-tail pins 700 ZT18 116 19~-inch hinged door, 10-1/2 inches high 50
MTD-2 115 | Drawer type 90-module case, wire-wrap pins 700 Z119 116 19-inch hinged door, 15-3/4 inches high 60
NT18 99 Negative logic to SDS interface gates 8 55 ZT20 116 Blower assembly 80
NT33 100 SDS to negative logic interfuce gates 8 55 7123 112 |Cable-plug module (front-edge clamp) 25
OJ14 101 | Medium-delay one-shots (50 usec. to 2.2 sec.) 4 160 Z137 113 |Breadboard module (dual-in-line and TO-5) 20
0Jig 102 | Adjustable one-shots (100 nsec. to 20 psec.) 4 140 ZT40-1 116 Push-on panel, 1-3/4 inches 35
PTI0 116 | Compact power supply 280 ZT40-2 116 |Push-on panel, 3-1/2 inches 35
PT23 116 Digital and analog (50v, 25v) supply 830 ZT40-3 116 Push-on pane!, 5-1/4 inches 35
PT24 116 | Digital and analog (25v) supply 830 ZT40-4 116 |Push-on panel, 7 inches 45
PT26 116 Analog (50v, 15v) supply 180 ZT45 17 Ribbon cable with connectors, vertical 100
QN7 103 Indicator lamps, 4-input gated 12 100 ZT46 117 Ribbon cable with connectors, horizontal 100
RJ1O 104 Lomp and relay drivers, gated 8 80 Z152 118 Backpanel! wire, 1,000 ft. spool No. 28 AWG 60
ST14 105 Manually-operated SPDT toggle switches 15 120 ZT153 113 Extender module 40
T 119 | Cordless power wire-wrap gun 130 ZT60 113 |Copper-clad blank module 20
T3 119 | Manual wire-unwrapping tool 15 ZT165 118 [Module extractor (package of 32) 32 25
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