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LeCroy
| - R
CAMAC ECL ine Model 2365

Octal Logic Matrix; 16 x 8

e CAMAC logic

e >75 MHz throughput e Complementing input and output

¢ 16 inputs per #1 CAMAC e Fast veto

e 8 parallel logic functions ¢ Continuous memory—battery backup
e Logic fan-in e Analog multiplicity output

e Coincidence

The Model 2365 Octal Logic Matrix is a versatile, programmable 75 MHz logic unit designed for trigger appli-
cations involving high speed logic arrays. It allows complete programmability of all 8 logic functions. The unit
is ideal for specifying triggers based upon roadways through hodoscope arrays. An analog multiplicity output
via a front-panel Lemo connector is provided for triggering on multitrack events.

The Model 2365 accepts 16 differential ECL inputs. These signals are applied to each of the eight independent
logic channels. The outputs are differential ECL levels on a standard ECLine header. Two outputs are provided
per channel. The 16-bit input size is most useful for large counter arrays. Wide 16-bit input width minimizes
the need for cascading of logic units. This results in lower cost and shorter overall trigger propagation delay.

The logic matrix for the Model 2365 is shown in Figure 1. Each channel is comprised of a series of program-
mable select gates which allow a wide variety of boolean logic combinations to be assigned. These functions
include:

Input selection —switchyard
Complementing—input and output
OR—logic fan-in -
AND —coincidence

Veto —via complementing function

A CAMAC-loadable Test Register, CTR, in the Model 2365 adds to the versatility of the unit. This register may
be used as one of the diagnostics for complete CAMAC checkout of the trigger logic. The 16-bit pattern, loaded
into the Test Register, may be applied to the inputs of the logic matrix by a CAMAC command, thereby deselec-
ting 16 front-panel logic inputs. This operation simulates logic inputs for testing purposes. The eight outputs
of the logic matrix may also be read via CAMAC.

The CTR also allows for a sophisticated veto. A consequence of the versatility of the Logic Matrix is that the
quiescent states of its outputs are defined by the application. For this reason, the Test Register is used in the
veto circuit. Application of a fast front-panel ECL Veto Enable signal sets the inputs to the pattern stored in the
Test Register for the duration of the Veto Enable pulse (=10 nsec). If the quiescent input levels are loaded in
the Test Register, proper veto operation is achieved.

The Model 2365 provides many logic functions never before feasible in such a compact format. Together with
the other members of the ECLine logic family, it allows an economical and versatile prompt trigger to be con-
figured under computer control.

Copyright©September, 1985 LeCroy Research Systems Corporation

Innovators in Instrumentation

LeCROY CORPORATION o 700 SOUTH MAIN STREET . SPRING VALLEY, N.Y. 10977
TWX: 710-577-2832 CABLE: LERESCO TELEPHONE: (914) 578-6013



INPUT CHARACTERISTICS
Number of Inputs:

Minimum Input Pulse Width:
Input Data Rate:
Input Connector:

Veto Enable:

OUTPUT CHARACTERISTICS
Logic Outputs:

Output Data Rate:
Propagation Delay:

Analog Multiplicity:

MEMORY PROTECTION
Continuous Memory

MODE OF OPERATION
Data Execute

Test:

Veto:

SPECIFICATIONS
ECLine Model 2365

OCTAL LOGIC MATRIX; 16 x 8

16, Differential ECL DC coupled; Input Impedance 100 R, highimpedance by user
option, reflections <10% for signals of 22 nsec ristime.

7 nsec fwhm, worst case

DCto (>75MHz)

17-pair front-panel header

Differential ECL input via 2-pin header. Input impedance 100 @, high Z by simple
user modification. When asserted, the contents of the 16-bit CAMAC-programmable

testregister (CTR) are applied to the logic matrix overriding the front-panelinputs.
Minimum width 7 nsec. Must precede the Input by >5 nsec.

Two per channel, 16 total; ECL levels via a 34-pin header with pinouts to match the
ECLine standard. Output width equals duration of logic condition.

DC to 75 MHz guaranteed
<10 nsec

Front-panel Lemo output provides 2 mA for each logic matrix output in the logical
1 state. Rise and falltime < 4 nsec.

Memory battery back up, This feature preserves contents of memoryand CTR during
CAMAC power down. Life of the battery is two years of operation.

The 16 ECL inputlevels are applied to the octal logic matrix (8LM). Selected by the
CAMAC Mode Selector bit.

The contents of the 16-bit CTR are applied to the 8LM. Selected by the CAMAC Mode
Selector bit.

The contents of the CTR are applied to the 8LM. Selected via front-panel Veto Enable
input.

SOFTWARE SELECTED LOGIC COEFFICIENTS (See Figure 1)

Ai,,Z

Bi,j:

AND Selector. When set to logical 1, routes the compliment of the i input to the
i logic matrix OR. When A;; =0, compliment unused.

OR Selector. When set to logical 1, routes the i input to the j" logic matrix OR.
When Bj =0 normal signal unused.

Output Complimentor. When set to logical 1, < routes the compliment of the "
logic matrix OR to the j" output. When C;= 0, the normal OR is used.
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BIT MAP
Logical
Designation
Bi,O B1 5,0
Ai,O A15,0
B|,1 B15,1
[ ] [ ]

A1,7 A15,7

C,’ X L

Ti T15
CAMAC COMMANDS
F(0)+A(0):

F(0)+A(1):

F(0)A(2):
F(0)«A(3):
F(9)+A(0):
F(16)«A(0):

F(16)=A(3):
X:
Q:

GENERAL
Packaging:

Power Requirements:

SPECIFICATIONS SUBJECT TO CHANGE

Programming

Logic Coefficient Word (16 bits) Designation
e o o Bo.o PWO
e o o Bo.o PW1
« o Bo.; PW2
° ° °
° ° o
e o o Aoz PW15
o o X o o o (C, o o o Co PW16
e o o To PW17

Read eighteen 16-bit programming words. Eighteen successive read commands
must be done to complete read operation and reinitialize the 2365 for logical
operation.

Read 16-bit input pattern. The ECL logic levels at the input must be static during
the read cycle.

Read 8-bit output word. Outputs must be static during the read cycle.
Read Mode Selector bit (0 indicates Front-Panel mode. 1 indicates Test mode).
Initialize the Model 2365. This operation is required on power up.

Write eighteen 16-bit programming words. Requires eighteen successive write
commands.

Write Mode Selector bit (0 indicates Front-Panel mode, 1 indicates Test mode).
An X =1 response is generated for any valid NeFeA.

A Q=1 response is generated for F(0)eA(0) and F(16)«A(0). AQ =0 response is
generated at the eighteenth successive command (terminal count). This Q
response is valid only if a F(9)«A(0) has been performed at power up.

In conformance with CAMAC standard for nuclear modules (ESONE Committee
Report EUR4100 or IEEE Report 583. RF-shielded CAMAC #1 module.

<400 mA at +6V
<25Aat -6V
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1.3

SECTION I
SPECIFICATIONS
Introduction

The Model 2365 Octal Logic Matrix (8LM) is a high speed (100 MHz),
programmable logiec unit. = Each of the 8 independent ECL output channels
is a programmed, logical function of the 16 ECL inputs. Simple funections
such as input selection, input complementing, ANDs, ORs, and output
complementing as well as more complex mixed logic functions are possible
with the 8LM.

Programming of the 8LM involves creating a matrix of logic coefficients
16 bits wide (1 word) and 18 words deep. These coefficients determine
the logical function the output channels and the test pattern in the
CAMAC programmable Test Register (CTR).

The inputs to the 8LM can be switched from the front panel to the test
pattern in the CTR by either selecting the Test Mode via CAMAC or
applying a veto signal at the front panel In addition to the digital
outputs, the 8LM provides an analog current output of -2 mA for each
digital output in the high state.

Front Panel Connectors
INPUTS:

1. The "IN" port consists of 16 ECL differential inputs via a 17-pair
header, with pin out matching the LeCroy ECLine standard. The
input 1mpedance is 100 Q + 5% and can be made high 1mpedance by
simply removing the four, 8-pin, 100 Q resistor networks in the strip
sockets located directly behind the connector. The high impedance
feature allows more than one ECLine input to be driven from a
single source by cascading, see LeCroy's ECLine Application Note.
In the Front Panel Mode, these 16 inputs are applied to the logic
matrix. The minimum pulse width is 5 nsec.

2. The "VETO" input is an ECL differential input via a bridged 2-pair
header. Input impedance is 100 Q + 5% and can be made high
impedance by simply removing the 8-pin, 100 Q resistor in the strip
sockets located directly behind the connector. The contents of the
16-bit CAMAC programmable Test Register (CTR) are applied to the
logic matrix for the duration of the veto signal. The front panel
inputs are overridden for this time. The minimum veto pulse width
is 10 nsec and this signal must preceed the inputs by at least 2
nsec.

1-1
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OUTPUTS:

1. "OUT A" and "OUT B" are two identical ports, each consisiting of 8
ECL differential outputs via the same 17-pair header. Each of the
8 outputs is an independent channel whose logic is a function of
the 16 inputs and the CAMAC programmable logic coefficients for
that channel. The output signals last for the duration of the logic
condition after a < 10 nsec delay through the unit. At frequencies
approaching 100 MHz, these signals should not be observed directly,
but only at the output of a line receiver.

2. "ANALOG OUT" is a current output via a LEMO-type -connector.
Each of the logic matrix outputs in its high state contributes -2 mA
to this output. Thus, with all 8 logic outputs in their high state,
-16 mA is generated. Driving a 50 Q cable amounts to a total of
-800 mV, in =100 mV steps. The current output lasts for the
duration of the logic condition, after < 10 nsec delay. Its
transition time is < 4 nsec.

Continuous Memory

Semiconductor memory including that contained with the Model 2365 loses
its information when the power is shut off. Continuous memory is a
special feature added to the circuit to protect against such losses. It
employs a battery which maintains (backs up) the Model 2365 memory when
power is off.

The use of low power CMOS registers has made battery back-up of the
logic matrix, as well as the Mode Selector bit, possible. The battery can
power the unit for up to 5 years and is not used when the crate power
is on. The battery shelf life is 5 years.

T P R B O oo %
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SECTION 2
OPERATING INSTRUCTIONS
CAMAC Commands

The Model 2365 generates an X=1 response of each of the following
commands:

F(0) * A(0) Read eighteen 16-bit programming words. Eighteen
successive read commands must be done to complete the
read operation and re-initialize the 2365 for logical
operation.

F(0)- AQ1) Read the 16-bit input pattern from the front panel or the
CTR depending upon the selected mode. Front panel
inputs must be statie during this operation.

F(0) - A(2) Read the 8-bit output word. Front panel inputs must be
static during this operation.

F(0) - A(3) Read the Mode Selector bit.

F(9) - A(0) Initialize the 2365. This operation 1is required on
power-up.

F(16)  A(0) Write eighteen 16-bit programming words. Eighteen

successive write commands must be performed to complete
the write operation and re-initialize the 2365 for logical

operation.
F(16) - A(3) Write the Mode Selector bit.
Q A Q=1 response is generated for each F(0)+-A(0) and

F(16) +A(0) until the 18th successive command (terminal
count) at which point Q=0. This is the Stop on Word
mode Q-response for block transfers as described in the
CAMAC Instrumentation and Interface Standards (IEEE
Standard 583-1975). This Q response is valid only if the
2365 has been initialized by (F(9)-A(0)) after power-up.

Mode Control

The Mode Selector bit is used to direct either the front panel inputs or
the contents of the CTR to the logic matrix.

When this bit is 0, the 16 front panel inputs are applied to the logic
matrix. The 2365 is normally run in this front panel mode.

When this bit is 1, the contents of the 16-bit CTR are applied to the
logic matrix. This test mode is used to examine the 2365 for proper
logical functioning. This is a static test, i.e., the outputs will remain in
their test state for as long as the Mode Selector bit remains a 1.

2-1



2.3

When the Mode Selector bit is 0 and a front panel Veto level is applied,
the contents of the CTR are applied to the logic matrix for the duration
of the veto pulse. In this Veto mode, the CTR should be loaded with
the quiescent input levels. Applying the Veto then forces the outputs to
their quiescent states. If the CTR is loaded with a test pattern, pulsing
the Veto input results in an active test of the 2365. The outputs will
remain in their test state for the duration of the Veto.

Software Selected Logic Coefficients

Logical functioning of the Model 2365 depends upon the logic coefficient
that are programmed into the logic matrix. The logic coefficients
themselves are selector bits which determine whether an input is to be
ANDed, ORed, or complemented, if an output is complemented and what
the test pattern in the CTR is. These coefficients are arranged into a
16 bit (1 word) by 18 word matrix which is then loaded into the 2365.
The coefficients are defined as follows:

Ai,]- AND selc-ﬁ;l or. When set to a logical 1, the com;ileme&_t1

of the i'!! input is enabled and used to produce the j

output. When A;. = 0, the complement of the ith input

is disabled and unused in producing the j'! output.

Bi!j OR selector. When set to a lo%ilgl:al 1, the jth input is
enabled and ued to produce the j‘! output. When B.,. =
0, the ith input is disabled and unused in producing the
jth output.

Cj Output _complementor. When set to logical %, the jt_h
output is complemented. ~When C; = g, the it output is
uncomplemented.

T, Test input. When set to a logical 1, the ith bit of the

CTR is set to a logical 1. When Ti = 0, the ith bit of
the CTR is a logical 0.
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The matrix of logic coefficients is arranged according to the following bit
map.

Logical Programming
Designation Logic Coefficient Word (16 bits) Designation
Bi,O . B15,0 o o e BO,O PWO
Ai0 A15,0 e Ag,0 PW1
Bi,l B15,1 . e Bﬂ,l PW2
Ai,7 A15,7 . o e Ag,7 PW15
G X ... X Cy ... G PW16
T \ T1s5 ce To PW17

The OR selectors for a given output channel are programmed first,
followed by the AND selectors for that channel This amounts to two
words per channel. The output channels are programmed in sequence, 0
through 7.

The output complementor bits come next followed by the test input
pattern. The F(16)+A(0) command writes this matrix into the unit
beginning with PWO0. All eighteen words must be loaded for proper
operation because the words are shifted in serially. The F(0)- A(0)
command reads this matrix beginning with PW0. :

Determining the Logical Function

The 2365 operates according to the following logical function table.

INPUT(I,) OUTPUT Q;
TRUTH Byj(OR)  Aj,jAND)  C{COMP) Ti(Veto) TRUTH LOGIC
+ 1 0 0 0 + OR
+ 1 0 1 0 - OR
- 1 0 1 1 + AND
- 1 0 0 1 - AND
+ 0 1 1 0 + AND
+ 0 1 0 0 - AND
- 0 1 0 1 + OR
- 0 1 1 1 - OR

When Ai,j = Bjj = 0, input Ij is disabled and unused in producing output Qj.
= is an undefined state.
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If the inputs have positive polarity (high true) then,
an OR output requires that the Bi,j =1

’

a NOR output requires that the Bi:j = 1 and Cj = 1,
an AND output requires that the Ai:j =1 and C; = 1,

J
a NAND output requires that the Aiaj = 1.
If the inputs have negative polarity (low true) then,
an OR output requires that the Aisj =1,

a NOR output requires that the Ai:j =1 and Cj = 1,

an AND output requires that the Bi:j =1 and Cj = 1,

a NAND output requires that the Biaj = 1.

Thus either polarity input can be handled quite easily and either polarity
output can be produced. The T; for the veto are simply set to the input
qulescent state.

Application Example

The following examples are helpful in explaining -the operation of the
2365.

1. Output channel 0 is to be a logical fan in (OR) of inputs Iy, I,
and 14'
Q = Iy + Iy + I4.
B -

050 = Bg,0 = Bgy,g = 1. All other Big = 0.

Ajg = 0. Cy = 0.
2. Output channel 1 is to be a logical fan in with complement (NOR)
of inputs I7 and Ijs.

QY =1y + I
B7,1 = Bis,p = 1. All other By = 0.

A 1

i’l = 0, Cl

3. Output channel 2 is to be a logical coincidence (AND) of inputs I

. 9,
11, and Ip3.

Q =1y « Ij; Ij3.
Bi,z = 0. Agyg = Aq1s9 = A13,9 = 1. All other Aj9 = 0

CZ=1'

2-4



4, Output channel 3 is to be a logical coincidence with complement
(NAND) of inputs I¢ and I 4

Q=TI « Iy
Bi,3 = 0. Ag,g = Aqg3 = 1. All other Aj3 = 0.
Cs3 = 0.

5. Output channel 4 is to be a logical fan in (OR) of inputs I; gpq
I3, These inputs are low true.

Big = 0. Ag,q = Ag,g = 1. Al other Aj4 = 0. C4 = 0.

6. Output channel 5 is to be a logical coincidence (AND) of inputs Lo
and 1,5 These inputs are low true.

B =1 - I
Biows = Bygs = 1. All other Bjg = 0.
Aj5 =0, C5 = L.

7. Output channel 6 is to be a logical fan in with complement (NOR)
of inputs Ig I10, I11, and Ij9. Ijg and Ijg are low true.

Q =1Ig + Ijg + I7 + Iyp
Bgg = By1sg = 1. All other Bjg = 0.
Aj0s6 = Aygsg = 1. All other A;g = 0.
ca = 1.

8. Output channel 7 is to be a logical coincidence (AND) of inputs I0
I, Iy, and I3. I; and I3 are low true.

’

Q7 - IO ) Il ° 12 [ 13
B

|
o
.

1,7 = B3,y = 1. All other Bj,7 =

|
o
.

Agyr = Agyp = 1. All other Ajp =
C7 = 1.
The veto pattern in the CTR requires T, = T3 = Typ = Ty9 = 1. Al

other T = 0, Note that in their quiescent state, outputs and
are in the high state. q ’ P Q1, Q3 Qs

25



The bit map now takes the following form:

Logical

Designation

Bi’O
is0
i1
i1
2
b2
i’ 3
»3
ir4
ir4
15
i5
i6
i6
b7
127
i
i

> o 3

> o> w

> W W W w

3 Q0

Eighteen successive F(16)+A(0) write commands load this map into the
2365. Verifying that what has been written is correct requires eighteen

Logic Coefficient

0000
0000
1000
0000
0000
0010
0000
0100
0000
0000
0001
0000
0000
0001
0000
0000
0000
0001

0000
0000
0000
0000
0000
1010
0000
0000
0000
0000
0100
0000
1010
0100
0000
0000
0000
0100

successive F(0)+A(0) read commands.

the proper state.

0001
0000
1000
0000
0000
0000
0000
0100
0000
0000
0000
0000
0000
0000
0000
0000
1110
0000

Once the desired logic coefficients
are loaded into the logic matrix, one should set the Mode Selector bit to
The battery insures that the data are safe and the

0101
0000
0000
0000
0000
0000
0000
0000
0000
1010
0000
0000
0000
0000
1010
0101
0110
1010

Model 2365 can even be removed from the crate without data loss.

26
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As another example, the following list of logic coefficient words can be
loaded.

Logical Programming
Designati(‘m Logic Coefficient Designation
Bio 1010 1010 1010 1010 PWO
Ayo 0000 0000 0000 0000 PW1
B;y 1100 1100 1100 1100 PW2
Ayq 0000 0000 0000 0000 PW3
Biyg 1111 0000 1111 0000 PW4
A9 0000 0000 0000 0000 PW5
Biy3 1111 1111 0000 0000 PW6
Ajg 0000 0000 0000 0000 PW7
Bis 1111 1111 1111 1111 PW8
Ay 0000 0000 0000 0000 PW9
Bis 0000 0000 0000 0000 PW10
Ayn 0000 0000 0000 0000 PW15
G 0000 0000 0000 0000 PW16
T, 0000 0000 0000 0000 PW17

The action of this functional assignment is to cause binary encoding of
the input word as a 4-bit output. . If only one of the 16 inputs is true,
outputs 0-3 indicate which one. Output 4, the OR of all inputs,
differentiates between no data and channel zero.

Cable Requirements

The ECL inputs and outputs are carried by a 17 twisted pair cable with
34-pin flat cable connectors. The veto signal is carried by an individual
twisted pair cable with 2-pin connectors. The analog output signal is
carried by standard 50 Q coaxial cable with Lemo cable ends.
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SECTION 3
TECHNICAL DESCRIPTION

Introduction

The circuitry of the Model 2365 can be divided into three sections. The
first section is the high speed circuitry, consisting of the front panel
inputs and outputs, the input line receivers, input multiplexers, logic
matrix hybrids, line drivers, the analog output and the Veto input. The
second section is the CAMAC control, consisting of the reading buffers
and multiplexers, write buffers, level shifters, and command decoding. The
third section is the continuous memory circuitry, consisting of the battery,
and the power sensing circuit.

High Speed Circuitry.
3.2.1 Input to Output

The differential ECL input signals comprising the input, arriving at the
front panel via the ECLine standard 17 twisted pair cable, are each
terminated in 100 Q (or high impedance if the 100 Q SIPS are removed).
They are then received by the 10114 line receivers (U5, Us, U8, U10,
U12, Ul13). The outputs of these receivers (I0-I115) are pulled-down with
330 Q to 5 V and are multiplexed with the outputs of the CAMAC Test
Register, CTR, (V0-V15) by the 10H158 quad two input multiplexers
(U19-U22). The outputs of these multiplexers (M0-M15) are pulled down
with 56 Q to -2 V and are then input to the Logie Matrix hybrids
(HLM440 U36-U43). M0-M15 are also buffered with 1 kQ series resistors
(N0-N15) and input to level shifters for CAMAC reading.

The HLM440 matrices form the heart of the Model 2365. Each HLM440
consists of four fast inputs, outputs, and four logic coefficient inputs and
outputs. The logic coefficient inputs are ECL compatible CMOS signals
(power supplies V. = 0.8 Vv, V s = 9.2 V) and are stored in latches
(74C374) in the hybrid. The outsputs of these latches become the inputs
of the multiplexers (10H158) where the logic function is determined.
Figure 3.1 is a simplified schematic of the logic.

This figure shows how inputs M; and M; contribute to each of the outputs
00-03. This is one half of 'an HLM440. Each input is buffered and

converted to differential signals. The high-true signal is ANDed with the
B coefficients and the low true signal is ANDed with the A coefficients.
When Bi, = Ajg = Big = Ajg = 0, inputs M; and M; do not contribute
to Outqu 0o, ’a’ointsj’g and J’Q are wire-ORed to eacH other and to the
other four points that contribute to O0. While 1 and 2 are themselves
low other points can pull O0 high).



If B.y = B:g = 1 and if M; goes high, the O0 goes high. If M;: goes
low éﬁtl)d Mj ]gooes high, 00 goés ghigh agal’n. This 1% the 5R configu%'a ion.
O0 is an OR of any combination of inputs that are selected by the B
coefficients.

If A;y = A;g =1 (Bjg = B;g = 0) and both M; and M; are 0 (assume
all oltpler in[h?ts are (né’to seleclfgd) th<)an 00 is highl. If MJl goes hi(gh, 00
remains high. If, however, both M. gnd WM; go high together, 00 is
forced low. This is the AND configuxlatlon actually a NAND
configuration), O0 can be subsequently inverted at the output drivers by
the complement bit C0). OO0 is an AND of any combination of inputs
that are selected by the A coefficients.

If Ajq = Bjg = 1, O0 is forced on all the time. This condition is not
defini. ’

The logic coefficients are shifted in, in a word serial format, one output
at a time. There are 16 OR and AND coefficients referring to a specific
input. Hence the first word shifted in consists of the B; o coefficients,
the OR coefficients selecting inputs i for Output OO0. ’ext comes the

Ai’o coefficients and so on through Output O7.

The eight hybrids are combined to form the eight outputs 00-O7. There
are two groups of four hybrids, one group making 04-O7 and the other
making 00-O3 (see schematic). These outputs are pulled down with 56 Q
to -2 V and are input to the 10H107 EXOR output drivers (Us1, U53,
Us55, U130, U131, U132). The logiec coefficient word D0-D15 is shifted
through the first group of hybrids, then through the second group
(SD0-SD15) and are then input to level shifters for CAMAC reading.

The other inputs to the 10H107s are the D0-D7 lines which are actually
the complement bits C0-C7. The EXOR gates are utilized for their
complementing ability. If a logic matrix output is in the AND condition
it is low true. Setting the corresponding complement bit high then inverts
this output at these gates. The outputs of the gates of U51, U53, and
U55 are pulled-down with 220 Q to 5 V are drive the output connector of
the unit. These outputs are bridged. One gate drives two differential
outputs simultaneously.

3.2.2 Analog Output and Veto Input

The gates of U130, U131, and U132 actually reproduce the front panel
outputs but their outputs are used for CAMAC reading and for (PN2369)
driving the analog output -circuitry. The high true outputs are pulled
down with 1 kKQ to 5 V and buffered with 1 KkQ series resistors (Q0-Q7)
and input to level shifters for CAMAC reading. The low, time outputs are
pulled down with 220 Q to 5 V and input to the bases of the transistors
driving the analog output. When an output goes low, its corresponding
transistor turns off and the other half of the differential pair turns on,
contributing -2 mA to the analog output.

3 -2



3.3

The bridged pair of Veto inputs is terminated in 100 Q (or high impedance
if the 100 Q SIP is removed). It is received by a 10114 line receiver
(Us). The output is pulled down with 330 Q to 5 V and ORed with the
Mode Selector bit A from CAMAC at the 10H102 (U2). The output of
this gate is pulled down with 330 Q to 5 V and is used as the select
input to the input multiplexers (U19-U22). When this input is low, the
front panel inputs (I0-I15) are selected and routed to the logic matrix
hybrids. When' high, the CTR outputs (V0-V15) are selected.

CAMAC Cirecuitry
3.3.1 Writing and Reading

The CAMAC write lines W1-W16 are received by 74LS240 inverter buffers
(U70-U71). The tristate outputs of these write buffers are tied together
with tri-state outputs of the various read buffers to form the bus
R0-R15. This bus is level-shifted to ECL-CMOS with LM339 comparators
(U74-U77) and 1 k@ pull-ups to Vg, 4 (0.8 V).

During a write cycle (F(16)+A(0)), the write buffers are enabled, and the
information in WI1-W16 is level-shifted and input to the CTR (74C374
U104,U105) where it is clocked in at S2 time by a level-shifted S2.
During the next cycle, the CTR is loaded with new information and the
information previously at the CTR is shifted to the complement bit
register (74C374 U109,U110). The next cycle results in this information
again being shifted, now into the first of 16 locations in the logic
matrices (U36-U39). At the end of 18 write cyecles the logic matrices as
well as complement bit register and the CTR are fully loaded, data having
been shifted in during each ecycle. Thus in order to get the logic
coefficients and the complement and CTR bits in their proper loation, 18
write cyeles must be performed each time something is changed.

The buffered signals from the high speed circuitry that are read via
CAMAC are first level shifted from ECL-CMOS to TTL and then buffered
with tri-state devices. The buffered logic matrix fast inputs N0-N15 are
input to LM339s (U94-U97). The outputs have series 1 kQ resistors and
2.7 KQ pull-ups to +5 V and are input to tri-state devices 74LS258s and
74LS240 (U107, U108, U1l11l). The buffered outputs Q0-Q7 are level
shifted by LM339s (U82-U83) and their outputs are input to 74LS258s
(U107-U108). The logic coefficients from the hybrids SD0-SD15 are also
level shifted by LM339s (U60-U63) and their outputs are input to 74LS240
(U72-U073).

Reading the logic coefficients involves the same procedure as does
writing. Eighteen successive reads are required in order to obtain all the
coefficients and well as write then back into the logic matrix. During a
read cycle (F(0)+A(0)) the read buffers (U72-U73) are enabled as well as
the CAMAC read buffers (7403 U118-U121). The information is read by
CAMAC and it is also level-shifted by U74-U77 and at S2 time rewritten
into the matrix. Thus after a complete read ecycle (18 reads) the
coefficients in the matrix are again intact.
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The tri-state devices U107-U108 and Ulll are enabled during an F(0)+A(1)
cycle allowing the buffered inputs to the logie matrix to be read. U107
and U108 are enabled also during an F(0)+A(2) ecycle, this time selecting
the buffered outputs for reading.

The Mode Selector bit is written during an F(16)<A(3) cycle. Level
shifted R0 is input to a lateh (74C173 U113) and clocked in at S1 time
by a level shifted S1. The output of the lateh is the A line used for
selecting front panel inputs or CTR outputs to the logic matrix. This A
line is also level shifted (U45) and buffered (74LS365 U115) and available
for reading by an F(0)«A(3).

3.3.2 CAMAC Command Decoding

The CAMAC command decoding is done with the T74LS138 decoders
(U87-U88) and the gates of U81, U106, U126 and U92. U87 decodes the
F codes and U88 decodes the A signals. The gates produce the F-A
signals. S1 is gated with F(16)+A(3) and level shifted (U128) to clock
U113. It is also gated with F(9)+A(0) to reset the internal counter (see
below). S2 is gated with F(0)-A(0) and F(16)+A(0), level shifted (U128),
gated with OFF (see below) and buffered (Q2) to produce the clock which
shifts the logiec coefficients through the matrix.

All decoded commands are ORed together to produce an X response
(U122). Two four-bit counters (74LS169 U124,U125) count the number of
times the F(0)+A(0) and F(16)+A(0) commands are executed.  During a
reset command (F(9)+A(0)), these counters are loaded with the number 17.
They count down by one during each cycle. Upon reaching terminal count
(0), they disable the Q response (U122) which was valid for these
commands. Thus, when Q=0 during an F(0)-A(0) or F(16)+A(0) command
the reading from or writing to the logic matrix is complete.

Continuous Memory
3.4.1 The Battery

The battery, a 3.6. V, 1 Ah, lithium cell, EI3B50, backs up the 74C374
latches in the logiec matrix hybrid, the T74C374 latches which store the
CTR and the complement bits, the 74C173 latch which stores the Mode
Selector bit, and A 74C02 (U44) when the CAMAC power is turned off.
The battery is isolated by a 1N4448 diode (CR1) during CAMAC power.
The power line for the backed up IC's, V. s thus either 5 V when the
crate is on or -3.2 V when the crate is "off. The typical current during
the back-up phase is < 1 pA. The battery may be disconnected from the
circuit by removing the jumper plug located near the battery.

3.4.2 Power Sensing Circuitry

In order to preserve the integrity of the logic coefficients, the CTR, the
Complement Bits, and the Mode Selector bit during power up and power
down, it is necessary to deselect these devices at these critical times.
The sensing circuitry consists of the 2N5771 (Ql), the TIL209A LED's
(CR4, CR5) and the other associated components.
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When the power is on, Q1 is on and its collector is near -0.8 V. The
OFF line (U44 pin 1) is low and the various CMOS devices are thus
enabled.

When power is turned off, the ecircuitry senses when -6 V drops to about
-5 V and then turns off QIl, its ecollector dropping to V.. ~ OFF goes
high very quickly and thus disables all the CMOS devices. The CLK, in
particular, is disabled thus preventing any extraneous spikes which could
cause the coefficients to be shifted.

On power up, Ql does not turn on until the supply voltage is sufficiently
close to its nominal value thereby avoiding undefined conditions in the
circuitry which may be caused by supply voltage transients.
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