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TP-001-1
TP-001-2
TP-002-1
TP-002-2
TP-002-3
TP-002-4
TP-002-5
TP-002-6
TP-002-7
TP-002-8
TP-002-9
TP-002-10
TP-002-11
TP-002-12
TP-002-13
TP-003-1
TP-004-1
TP-005-1
TP-006-1
TP-007-1
TP-007-2
TP-003-1
TP-009-1
TP-010-1
TP-010-2
TP-010-3
~ TP-010-4

INDEX

100 KHz Live or Real Time Clock

Live or; Real Time Clock (No Oscillator)

Mixed Logic - 2x4, 7x2

Mixed Logic - 6x1, 3x2, 2x4

Mixed Logic - 3x2, 2x4, 1x8

4-bit Priority Register + 3-2 IN +2-4 IN Gates
Power NAND's 3x2 + NAND's 4x2, 2x4
Schmitt Triggers 4x2 + Open Collector 3x2 + NAND 2x4
Power NAND's 7x2 + NAND 2x4

AND's 7x2 + NAND 2x4

EX-OR 7x2-+ NAND's 2x4

OR 7x2 + NAND's 2x4

EX-OR 7x2 + NAND's 2x4

NAND 4x21, NAND (0.C.) 3x2I, NOR 2x21, 2 INV.
NAND (O.C.) 7x21, NOR 2x2l, 2 INV,
PDP-15 Receiver .

Open Collector Driver (12 CKTS)

7-Diode Network (IN281)

5 Groups of 2 Diodes, Common Anode (IN281)
Two 4-bit Adders (SN7483)

Two 4-bit D Flip-flop Registers (SN747":5)

8-bit Buffer/Shift Register

Six 4=input NAND Gates (SN7420)

Dual 4-bit counter/storage (8281)

Six 3-input OR Gates (US7418A)

Four D-type Flip-flops (SN7474)

Two SN74122 One-shots (SN74122)



TP-010-5
TP-010-6
TP-010-7
TP-010-8
TP-010-9
TP-010-10
TP=010-11
TP-010-12
TP-010-13
 TP-010-14
TP-010-15
TP-010-16
TP-010-17
TP-010-18
TP-010-19
TP-011-1
TP-012-1
TP-013-1
TP-014-1
TP-015-1
TP-015-2
TP-015-3
TP-016-1

TP-016-2

TP-016-3
TP-016-4
TP-016-5

Two Dual 4-bit Multiplexers (SN74152)

Dual 4-bit Presettable Decade Counter (8290)
Quad Schmitt Triggers (SN7413)

Dual Non=Inverting 1-of -8 Decoder (MC4048P)
Mixed Schmitt Triggers & O.C. Gates

Dual 4x4 Register File (SN74170)

Dual Quad D-Register (SN74175)

Dual Hex D-Register (SN74174)

4-Line to 10-Line Decoder + Hex Inverter
Dual Synchronous Counters (SN74163)

Dual 4-Line to 10-Line Decoders (SN7442)
8 Bus Receivers (6x21 NOR, 2x11 NOR)
Quad Single Shot

8-2 NAND Unibus Drivers (N8881)

Counter and 1 of 8 Decoder (8290-NC4048P)
Ten out of 13 Data Selector

TTL Input/Negative Driver

Open

Read Amplifier Card

10-bit DAC MDA 10H15

12-bit DAC 8484 (Modified 12 QZ)

10-bit DAC MDA 102110

Data Selector and 3-2 NAND

- Data Selector and 3=2 NAND Bus Drivers

Data Selector and 4 Inverters )
Position Scaler and 3-2 NAND Open Collector
Position Scaler and 3-2 NOR



* TP-017-1 TP-1371 Read-Write Electronics
* TP-018-1  TP-1371 Control Card
* TP-019-1 TP-1371 Tape Interface (PDP-8/L)
TP-020-1 Nova Terminator = 1 -
TP-020-2 Nova Terminator = 2
TP-020-3 FCP Bus Terminator
TP;020—4 Channel Selector
TP-020-5 ADC Terminator
TP-020-6 Display Intensity Control
TP-020-7 Crimney Bus Terminator
TP-020-8 Memory Port Misc.
TP-020-9 NPR Port Misc.
TP-020-10 Coincident Control Module Terminator
* TP-021-1 100 mA Negative Driver for TP~1371
* TP-022-1 TP-1371 Tape Interface (PDP-8/1)
* TP-023-1 TP-1371 Tape Interface (PDP-8/E)
* TP-024-1 TP-1371 Tape Interface (PDP-11)
* TP-025-1 TP=1371 Tape Interface (Nova)
* TP-026-1 TP-1371 Tape Interface (Honeywell 316)
* TP-027-1 TP-1371 Special Tape Interface (HP)
* TP-028-1 ' TP-1371 Tape Interface (HP)
* TP-029-1 Open
* TP-030-1  Extender Board
* TP-031-1  Rotochem PDP-8/E Printer & Keyboard Interface
% TP-032-1  Rotochem Control Panel
* TP-033-1 Rotochem ADC & Control Interface

3
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*

*

*

*

*

*

*

*

TP-034-1
TP-035-1
TP-036-1
TP-037-1
TP-038-1
TP-039-1
TP-040-1
TP-041-1
TP-042-1
TP-043-1
TP-044-1
TP-045-1
TP-045-2
TP-046-1
TP-046-2
TP-046-3
TP-047-1
TP-047-2
TP-047-3
TP-047-4
TP-048-1

TP-049-1

Rotochem PDP-8/E Autoloader

Rotochem PDP-8/E Display

Open - Reserved for Rotochem

Open - Reserved for Rotochem

Open =~ Reserved for Rotochem

Open = Reserved for Rotochem

3M Cable Card

PDP-11 Address Selector & Interrupt Card
Centronics inferface (PDP-11)

TP-5000 FCP Interface (PDP-11)

Display Cable Connector Card

+15V Analog Power Supply (100 mA)

15V Analog Power Supply (50 mA) -

16-bit Open Collector Transfer Gate (SN7401)
16-bit Unibus Driver (SG8881)

16-bit O.C. Transfer Gate with 390 Ohm pull-up
16-bit Transceiver Inverting (SN75453)

16=bit Transceiver Non-inverting (SN75452)
16~bit Transceiver INV. with 390 Ohm pull-up
16-bit Transceiver Non~Inv. with 390 Ohm Pul!-up

10 2-input OR Gates

32-signal Ribbon Connector Card

NOTE: TP-048 through TP-149 are Open.
- TP-150-1

TP=151-1
TP-151-2

ADC 12 QM A/D Converter
MPX8A Multiplexer
SHATA Sample & Hold Card

iv



P

TP-152-1
TP-153-1
TP-154-1

TP-154-2
TP-154-3
TP-154-4
TP-154-5

* NOTE:

ADC 12U58/8U5B Connector Card
SHAT Sample aﬁd Hold Connector Card
Filter (By~-pass) |

Filter = 50 Hz

Filter - 500 Hz

Filter - 1 KHz

Filter - 5 KHz

Cards listed in this index with a * preceding their numbers are not

described in this manual .



INTRODUCTION

The purpose of this booklet is to document the standard Tennecomp P.C.
boards. The modules run from TP-001 upward. Each module has a block
diagram or logic diagram showing the connection of the fingers to the
actual circuit, the power and ground connections, and other information,
including signal names and locations, vital to the understanding of the
module. Accompanying each module is a summary sheet which gives a brief
description of module operation and pertinent information,



TP-001

TP-001-1 contains 100 KHz oscillator, a frequency divider and logic for
“interrogating the clock flag. The module is to be used in experiments where
a real or live fime clock is needed. External clock at S2 replaces the

100 KHz internal clock in the -2 version of the module.

The clock is gated before it is applied to the divider. A high level signal
af Enable Clock clears the divider in all conditions.

I ms, 10 ms, .1sec. and 1 sec. are tapped by connecting |2 to the appro-
priate pin—M2, K2, H2, H1, respectively—and the flag is raised with the
negative transition of the signal from the divider. The clock flag may be
cleared by applying a low level signal at L1 or K1. The clock flag is also
internally gated with external 10T signals for easy connection to the skip
bus, and both levels are available.

One inverter and one two-input NAND gate are also available.
p g
Inputs: 1 unit load at all inputs; 2 unit loads at B 10T.

Outputs: E1, Al, T2, P2 capable of supplying 10 TTL unit loads each;
D1, C1, and S1 supply 9 TTL loads each.

Card Format; A
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TP-002-n

This general purpose card will accept 3 each 14-pin DIP integrated
circuits. All logic pins are brought out to connector ¢ except pins
8, 9, and 10 of IC2 and pin 3 and 11 of IC3. Power and ground
pins are 14 and 7, respectively. In general, unused inputs must be
tied to +3 volts. Pin V2 is provided on each card for this purpose.
This pin can drive 40 inputs. Typical propagation delay is 15 ns.
Card format is A, '
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TP-003

“The TP-003 is a positive input/output receiver card for use with the PDP-15.
It contains 10 high-input impedance circuits of at least 27 K ohm and input
switching thresholds of about +1.5 volts, Each receiver has two outputs,
one of the same polarity as the input, the other the inverse of the input.
The receiver card can be used anywhere on the 1/0 bus, but power (B+)
must be applied at all times, since the input impedance drops to 1 K ohm

when power is off.

- Inputs:  The input impedance is 27 K ohm (min). Each input load
current is 80 pA (max), and the threshold switching level

is 1.4 to 1,6 volts,

Outputs:  Output #1 fan out = 9 unit loads. Output #2 fan out = 10
unit loads. Output #2 delay = 50 nsec (from input).

Power:  +5 volts at 170 mA (max) .

Format: A
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TP-004

The TP-004 contains twelve two-input AND gate bus drivers for convenient
driving of the positive input bus of either the PDP-8/1 or PDP-8/L. Each
driver can sink 100 mA af ground and allows a maximum output voltage of
+20 volts. The output consists of an open collector NPN transistor.

Input levels are standard TTL levels of 0 volts and +2 .4

Inputs:
volts. Data inputs Al, B1, F1, H1, M1, NI, D2, E2,
K2, 12, R2, and S2 each present one TTL unit load. All
Other inputs present two unit loads.

Outputs: A driver output will be at ground when both inputs are at
ground, Output rise and fall (TTT) are typically 30 nsec
when a 100 mA resistive load is connected to a driver
output. Output voltage must not exceed +20 volts.

Power: +5 volts,' 71 mA (max) plus external load.

Format: A
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TP-007 Universal Card

This card can take any two 16 pins IC which has pin 5 as V and pin 12 as
GRD. The card became very useful with the introduction of many MSI
IC's which contain complex functions in one dual in-line package.

e.g.:  With the 7475 IC, the card is used as an 8-bit latch
register, while two 7483 make it an 8-bit adder/sub.

Format: A

Dash Number Déscffbﬁéh

1 Two 4-bit Adder
2 Two 4-bit latch registers
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A TP-007-1 Two 4-Bit Adders

Two four-bit full adders are provided in this card. The adders may be used

in medium fo high speed, parallel add/serial carry applications. Each 4-bit
full adder performs the additions of two four-bit binary numbers. Sum (Z)
outputs are provided for each bit, and the resultant carry is obtained from
the last bit of each of these adders. Total carry time of the stage is typically
45 nsec and a maximum of 65 nsec.

A4 (at pin H2 or M2) and B4 (at pin N1 or N2) are the most significant bits,
while A1 and B1 are the least significant bits, Cp, is the input carry from
the previous stage; C_, 4 is the output carry from the stage.

| nputs: H1, E2, F1, D2, U2, K2, T2, J2, S1 and S2 require 4
unit loads each. All other input represents one unit
load (1.6 mA max. at "0" level and 40 u A max. at
the "1" level).

Outputs:  Each output is capable of sinking 10 unit loads.
Note: IC's used are SN7483N or equivalent.
Format: A

e
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TP-007-2 Two 4-Bit Latch Registers

Four pairs of latches are available in this card - each pair having common
clock input. Each latch provides complementary polormes at the output.
Information present at a data input (e.g., F2, E2, etc.) is transferred to
the output (N1, P1, etc.) when the clock is high and the output will
follow the data input as long as the clock remains high. When the clock
goes low, the information that was present at the data input af the time
the transition occurred is retained at the output until the clock is permitted

to go high.

These latches are ideally suited for use as temporary storage for binary
information between processing units and input/output or indicator units.

Inputs: Each data input presents 2 unit loads. Each clock input
presents 4 unit loads.

Outputs:  Each output provides fan-out of ten unit loads.
NOTE: IC's used are SN7475N or equivalent.

Format: A
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TP-008 8-Bit Buffer Shift Register

The TP-008 is a general purpose, 8-bit buffer/shift register. Provision is
made for gating single-ended parallel load from two different sources.
The module is divided into two 4-bit registers, each having separate
"Load", "clock" and "clear". However, this division may be modified
into two blocks of 5 bit and 3 bit-registers by patching on the module.

When "Load A" input is high, word A (J1, F2, J2, D1) is applied to the
flip-flops. High level on "Load B" input causes word B (E1, K2, H1, H2)
to be selected. The selected word is shifted to the output terminals (C1,
D2, E2, L1) on the negative going edge of the clock pulse. A high level
at the Direct "Clear" input clears the register at all input combinations.

Right and left shift may be performed by selective wiring of the outputs to the
inputs. Connections of C1, D2, E2 to F2, J2, D1, respectively, while
"load A" is high will cause a right shift on the negative going edge of the
clock. In this case, J1 will serve as the serial input and L1 as the serial
output.

Connecting L1, E2, D2 to H1, K2, El, respectively, with "Load B" high
will cause left shift on the negative going edge of the clock. However,
in this case, H2 will serve as the serial input, and C1 as the serial output.

Data shifted or parallel loaded into the TP-008 will appear on the outputs
within 55 nsec (max) of the clock pulse negative going edge threshold. "Lload"
and "Data" must be present at least 50 nsec prior to the clock pulse. Propa-
gation delay from the leading edge of a "Clear" pulse to the output is 40

nsec max.

Inputs:  Data inputs, "clock" and "clear" present one unit load each.
"Load A" and "Load B" inputs present 4 unit loads in the stan-

dard division (4-4), and 5 unit loads in the 5-3 division.

"Load C" and "Load D" present 4 unit loads each on the standard
division (4-4) and 3 unit loads each on the 5-3 division.

Outputs:  Parallel outputs are capable of driving 10 unit loads each.

Power: ;1-5 volts, 184 ma (max).
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P

TP-009

This module provides general-purpose gating and is most
commonly used for decoding, comparison, and control.
The module performs the NAND function A+ B + C - D,

TP-009— Six, four-input NAND gates.
Unused inputs on any gate must be returned to a source of
logic 1, for maximum noise immunity. In the TP-009, fwo
pins are provided (U1 and V1) as source of +3 volts for this
purpose. Each pin can supply up to 40 unit loads.
Typical propagation delay of the gates is 15 nsec.
Inputs:  Each input presents one unit load.
Outputs:  Each output is capable of supplying 10 unit loads.

Power: 41 ma. + Max. current at 5 volts,
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TP-010 Universal

This card can take any two 16 pins IC which has pin 8 as GRD and pin 16
as Vec. The card became very useful with the introduction of many MSI
IC's which contain complex functions in one dual in-line package.

The card can also take the 14 pin IC, which has pin 7 as GRD and pin 14
as Vec. In this case, pin 8 on the card should be connected to pin 7 on

both IC's.

Pin S1 is available as a source of +3 volts for connection to unused inputs.
The drive capability of this source is 30 unit loads.

Format: A

Dash Number | Name

w—t

Dual 4-bit Counter/Storage
Six 3-input or Gates
Four D-type Flip-Flops
Two one-shots
. Dual 4-Bit Multiplexer
Dual 4-Bit Presetable Decade Counter
Quad Schmitt Triggers

Dual Non-inverting 1-of-8 Line Decoder

VW 0 N oMM O AW DN

Mixed Schmitt triggers and Open Collector
Gates

10 - Dual 4x4 Register File (SN74170)
-1 Dual Quad D-Register (SN74175)
12 Dual Hex D-Register (SN74174)

13 - 4 Line to 10 Line Decoder + Hex Inverter



Dash Number Name

14 Dual Synchronous 4-bit Counters (SN74163)

15 Dual 4-line To 10-line Decoders (SN7442)

16 SP380A + SN7400 ‘

17 . Quad Single Shot .

18 8 2 NAND Unibus Drivers (N8881)

19 @ OnNL OF F Noeadic  metrousp (Mel)

O UYUstege @w«‘»wl CotBo Dm 36310 QUS)
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TP-010-} Dual 4-Bit Presettable Counter.

Two 4-bit presettable counters make up this module. Each counter contains
separated one flip flop and three cascaded flip flops, which maybe connected
to obtain a modul sixteen counter. Each counter features strobed single-
ended parallel entry capability with a separate Reset which is common to all
four bits of the counter.

To implement the count function, the individual flip flops were made to exhibit
J-K characteristics with a charge storage clocking scheme. Change of state is
effected on the negative transition edge of the clock pulse. The clock pulse
amplitude must be at least 2.6 volts for at least 25 ns, fall time, independent of
pulse width, mustbe less than 75 ns. The maximum allowable input pulse
repetition rates to "Clock 1" (J1, F1) is 35 MHz, while 20 MHz is the maximum
allowable at "Clock 2" (E2, N2).

When data strobe (12) is low, parallel data present at data input (H2, P2, J2,
N1) are transmitted to the respective counter outputs. Data transfer is accom-
plished in parallel fashion with strobe active for 30 ns or more. The DATA
STROBE is direct coupled and, therefore, is not sensitive to rise and fall times
and is dominant over "Clock 1" and "Clock 2" inputs. RESET, when at "0":
level, clears all flip-flops. Total reset may be accomplished in less than 30
ns. The activation of RESET ("0") dominates both Clock and Strobe and, there-.
fore, may be used as a count inhibit command. Clocking transition may be
accepted typically 20 ns following the entry of parallel data or the activation
of RESET.

Inputs: DATA STROBE (L2, U2) and DATA IN (H2, P1, J2, N1; R2, DI,
S2, V1) present 1 unit load.
RESET (L1, V2) presents 2 unit loads.
CLOCK 1 and CLOCK 2 (J1, F1; E2, N2) present 3 unit loads

each.

Qutputs:  R1, K2, E1, T2 can sink 6.4 ma each. F2, M1, P2, Ul can
sink 9.4 ma each.

Note: S1 - Unused +3 v. input supplies 40 unit loads.
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TP-010-2 OR Gates

This module provides general purpose gating for the TP series. The
module contains six 3-input OR gates.

Unused inputs should be grounded. A source of +3 volts is available at
pin S1.

Typical propagation delay is 15 nsec.

Inputs: Each input presents one unit load.

Outputs:  Each output is capable of supplying 10 unit loads.

Power: . +5 volts at ground.
A2 -+5V .
~C2-T1 GRD
Format: A

NOTE:  IC's used are US7418A
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TP-010-3 Quad D-Type Flip=Flops

This module contains 4 independent D flip~flops with complementary outputs
and direct set and clear. Input information is transferred to the outputs on
the positive edge of the clock pulse. Clock triggering occurs at a voltage

level of the clock pulse and is not directly related to the transition time of

the positive going edge. Pin S1 supplies 40 unit loads at +3 volts.

Input: PRESET or DATA - 1 unit load
CLOCK or CLEAR = 2 unit loads

Outpﬁt: Q and Q - 10 unit loads

Power; - +5 V@ 60 mA

Format: A




PR N
N
H

-
i

Cor

|

|

i
i

[eeo-oj0000-#77

‘ON *omad

- oy

3iva

T 79v5

i
NMy Hal

/ 40 4 133Hs

by S

A3 A0OHddY

(ACYs S

a3aNoiIs3aj -

m,o\Qwh\ dl 7+ NQXK. Q
m. 0/O-4L

,T

INI'S E.E SAS QSQP“EEE

' SNOISIAZY

om Qo\oo FL

; e T S gt e

: PR I .

i { i m

5 - of | g :
= b : i i f i

zA

@H
do

‘7

i .

[ R

h
T e T
!
.
r L.
i
(
i
¥
} E
e . - e -
.......
|-

FL #L w\

o0z

{

i
§

(z1)

| @_,

(@

ST MO 8 oL L Nd LO3WNOD .,mmo\/\

(W

2

R S T

o

e




TP010-4 DUAL ONE~SHOT

The TPO10-4 consists of two identical retriggerable one-shots. These one-
shots feature DC and AC triggering, a clear input, and complimentary
outputs.

The one-shots are capdble of generating outputs from 40 ns o 10 ms.

TRUTH TABLE

INPUT , OUTPUT

2/U2 K2/T2 H2/52  J2/R2 J1/F1 E2/N2

H H - - ' L H

- - L - L . H

- - - L L H

L - H H L H

L - 4 H g™ -

L - H 7 g B v

H “\ H H o =
i -~ H H S A
1 H H H e e

INPUTS: Each input is one TTL unit load.
OQUTPUT: Each output can drive 10 TTL unit loads.
POWER: +5V@ 112 ma

CARD FORMAT: A
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TP—O]O-S 2 Dual 4-Bit Multiplexer’

Each of these monolithic, data selectors/multiplexers contains inverters and
 drivers to supply fully complementary, on-ship, binary decoding data selec-
tion to the AND-OR-invert gates. Separate strobe inputs are provided for

each of the two four-line sections.

Input: All inputs 1 unit load.

Qutput: 10 unit loads

Power: 5V@ 160 mA

Format; A
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TP-010-6 ’DUQl 4-Bit Presettable Decade Counter

The 8290 Decade Counter provides a wide variety of counter/storage register
“applications with a minimum number of packages.

The 8290 Decade Counter can be connected in the familiar BCD counting mode,
in a divide-by-two and divide-by-five configuration or in the Bi-Quinary mode.
The Bi-Quinary mode produces a square wave output which is particularly useful
in frequency synthesizer applications.

The counter has strobed parallel-entry capability so that the counter may be set
to any desired output state. A "1" or "0" at a data input will be transferred to
the associated output when the strobe input is put at the "0" level. The unit is
provided with a reset input which is common to all four bits. A "0" on the
reset line produces "0" at all four outputs.

The counting operation is performed on the falling (negative-going) edge of the
input clock pulse.

Inputs: Clocks - 3 unit loads
Data Inputs = 1 unit load
Data Strobe - 1 unit load ..

Reset - 2 unit loads

Outputs:  Pins R1, K2, E1, T2 - 4 unit loads
Pins P2, U1, F2, M1 - 6 unit loads

Power: 5V@ 100 mA

Format: A
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TP-010-7 Quad Schmitt Trigger

The TP-010-7 consists of two identical Schmitt triggers. Each Schmitt trigger
has four inputs, which have different input thresholds for positive and negative
going signals. The threshold difference is approximately 800 mv.

Inputs: Each input presents 1 TTL unit load.
Output: Each output is capable of driving 10 TTL unit loads.

The output is the inverse of the input.

Power: +5 volts @ 64 mA max.

Card Format: A
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TP-010-8 1 of 8 Decoder

This card contains two standard formatted ROM coded to produce non-
inverting one of eight.

Inputs: 1 unit load
Outputs: 10 unit loads

Power: 5V@ 100 mA

Format: A
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Mrﬁﬂ]& COM?LEX LCGIC FUNCTIONS

(10}
(10}
(10)
(10}
(10)

-

<

04
2
15 (10)

—0 3

'F—0 14 (10)

0o+—

Qi

G2 f—-o0

Q3—o 1
o012 (10

Q1'p—o01
Q3't—o0

MC4007

Dual Binary to 1-0f-4 Line Decoder
Go
Q2

.

5 0—dE
6 o—iA
7 0—iB
(1) 11 0—4E
(1) 10 00— A’
9 0—B’

(1)
(1
(1)
(n

Ve = Pin 16

Gnd =Pin 8

ouTPUT
< a.e t g%

o

SR Py e
oco~|loor-lore~
000~ |00+ -|memere
N - Tt £ Ry PR
00 |0rre|r .-
0000V r~|rree~
O~ 0|00r ~lrewme
"OrC |00 e -

T CuTeuT
T

O -

-0~ e~

B

-0

Pp = 125 mW typ/pkg

NPUT

Or QO

thd = 14 ns typ

MC4040
1404048

i
i

soociovocl-ooolovoo
cooojo~ooloooo
oaoo0oo~0loa00
QCOo0O0C00~-|0HCOO
ccsooloooo|~000
ooo0oCcioCcODO|O~0O

SO C 00V ODI0000|00~0O

-t coolevooloovolsoo -

Tl e 00|00~ |O=~0O
~l-ocoel-corlomrroiorro
jNj=o-0ic-~0rjorCc-l~0r0O
T 2 ~00|lo0-~loor|l-~00
-0l -00(BO0~~lO00 ~~
R R e e el
~oovlor~ojlor-olr00~
coorloeco|orrol-20-

INPUT

R R C -
~i00m-loo~~{00-~
LR akakal =X SRR I8 E R Y

[oX-Y-N-3 R PR

VENTS

SEG

(10)
(10)
(10)

Binary 1o 2-0f-8 Decoder
Non-lnverting i-0i-8 Decoder

2

Q7 }—o01

010 (10}

—0 11 (10)

2--—0 12 (10)
013 (10)

Qs b——04 (10)

7

Q6 0

aor—-
Q1
5]

a3 ——

Pin

clom - -
B
-
- ——c
e -

Pl

O -
-—0 -~
-,0e

—_———0

S

Or e~
O~
-——o -
_———o0
occoo

-

O~
-0~
-0~
-e-0
[
vooo

Qe
- Rk
=R
-e-c
-
-

cooo

DIGIT JLLUNMINATEDI3 2 1 Ofa

NONE
NONE
NONE

Ve = Pin 14

MCA098/MICASTS
Gnd

o
ZiLi20 =00 -~

L OrO=|0OmO0e~

thd = 14 nstyp

200 DO|m e .-

Binuary to 1-0f-8 Line Decoder

(1) 3 0—-dE
(1)} 5 O0——A

(1) 6 0——3

(1) 90-—C

Pp = 100 mW tyo/pkg

e O

B - Rl

-3 -

o000
ocooo
oc oo

coQ~
QO = O

© - 0 o

Pp =240 m\W typ/pkg — MC4033, MC4041, MC4048
= 200.mW typ/pkg — MC40490

MC4039
SEGMENT .
IDENTIFICATION

©

Binary
Pin 1

4-Bit
Gnd = Pin &

4 Bit
BCOD

c=

-

Ve

O=0rD-O0r -0 rD"~00C
OO ~O0 =2~ 00" ~0O
DOCQOrerme -~ ~00000C
0O0VOCO0DO0DO-r-000

MCc4a028
NMC4041

jalcwocoinooo

-

~rerrlo-~~looso|-000
e O|le~-~eloocrloocow
e ~0rire~cioocr-olocoo
Y B e C I R R
Oreeieeerlroocloooa
de-OcrlorCrlorOr|lO~0O~
P00 - 00 -0~ 00~
DOOU[r mr ~DODO|r s ~e

-

- 7-Segment Character Generator

Ve =Pin 16
Gnd =Pin 8

10 U‘CD»

Qc—0 12
Q1014
Q2+—0 12
Q3+——0 11
Q4 p——-=0 5
Q5 —0 4
Q6 p—-0 2

Q7 }—023

MC4001
Ernary

Q-0 COr-0O"O0 O rOre0O

OO =m 000 r D 00 ~erO

20000 r0DO0Cr 00O

D000 rrrme e, O

Number Converter

BCD-to-Einary/Binary-to-BCD
TRUTH TABLE (POSITIVE LOGIC)

INeUT

9 O——E.
1 0——A
6 O—8

7 O0——ig

0r0r0r0FrQ0-O0~0F O~
COrrODOrerD0"=GCOww

0000 r - mr D000 rmme~

00000000 re rrmemme

Inverting/Non-tnverting 1-¢f-8 Drcoder

200 mly tynlpihyg
Single-Error Hamming Code Detector and Generator

Q1914
Q2f—9%12
Q3 —o 11
Q4H—05
Qs 04
Q6 —0 2
Q7}b—o03

16 0——-{C
10 0—D

~~DECODERS

9 O——H¢&

1 0——A
6 O— 8

15 o——C

10 0——D

Pp = 240 mW typ/pkg

a—012
b9 11
cp—05
d—04
e —013

Vee = Pin 16
Gnd = Pin 8

f}—o014
g p—02
hp—o03

7 0——E
90——E
10— A

60—
150—C
100—{ D

(continued)
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‘ TP-010-10
Dual 4x4 Register File

The SN74170 MSI 16-bit TTL register file is organized as 4 words of 4 bits each and
separate on-chip decoding is provided for addressing the four word locations to either
write-in or retrieve datfa. This permits simultaneous writing into one location and

reading from another word location.

Four data inputs are available which are used fo supply the 4-bit word fo be stored.
Location of the word is determined by the write address inputs A and B in conjunction
with a write-enable signal. Dafa applied at the inpufs should be in its true form.
That is, ifa high-level signal is desired from the output, a high-level is applied at
the data input for that particular bif location. The latch inputs are arranged so that
new data will be accepted only if both internal address gate inpufs are high. When
this condition exists, data af the D input is transferred to the latch output. When
the write enable input, G/ is high, the data inpufs are inhibited and their states
can cause no change in the information stored in the internal latches. When the
read enable input, Gp, is high, the data oufputs are inhibited and remain high.

The individual address lines permit direct acquisition of data stored in any four of the
latches. Four individual decoding gates are used to complete the address for reading
a word. When the read address is made in conjunction with the read-encble signal,

the word appears atf the four outputs.

This arrangement - data entry addressing separate from data read addressing and
individual sense line - eliminates recovery times, permits simultaneous reading and
writing, and is limited in speed only by the write time (45 nanoseconds maximum)
and the read time (35 nanoseconds maximum) . The register file has a non-destructive
readout in that data is nof lost when addressed. '

All inputs are buffered to lower the drive requirements to one normalized Series 54/74
load, and input-clamping diodes minimize switching fransients to simplify system
design. High-speed, double-ended AND-OR-INVERT gates are employed for the
read—address function and drive high-sink-current, open-collector outputs. Up to
256 of these outputs may be wire=AND connected for increasing the capacity up fo
1024 words. Any number of these registers may be paralleled to provide n-bit word

length.

Power dissipation is typicoHyASOO mW total or 5 mW per gate.
INPUT LOADING: 1 Unif Load Each ‘
OUTPUT DRIVE: 10 Unit Loads

POWER: 220 mA at 5 VvDC
FORMAT: A

o Bt
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TP-010-11 Dual 4-Bit Register
TP-010-12 Dual 6-Bit Register

These monolithic, positive-edge~triggered flip=flops utilize TTL circuitry to imple-
ment D-type flip-flop logic. All have a direct clear input, and the TP10-11 feature
complementary outputs from each flip-flop.

Information at the D inputs meeting the setup time requirements is transferred to the
Q outputs on the posifive-going edge of the clock pulse. Clock triggering occurs at
a particular voltage level and is not directly related to the transition time of the
positive-going pulse. When the clock input is at either the high or low level, the

D input signal has no effect at the output.

These circuits are fully compatible for use with most TTL or DTL circuits. A full
fan-out to 10 normalized Series 54/74 loads is available from each output at low
logic levels, and to 20 loads at high logic levels to facilitate connection of unused

inputs to used inputs. Maximum clock frequency is typically 35 megahertz, with a
typical power dissipation of 38 milliwatts per flip-flop.

INPUT LOADING: 1 Unit Load .
OUTPUT DRIVE: 10 Unit Loads

POWER:  TP-10-11: 65 mA@ 5V
TP-10-12: 95 mA @ 5V

FORMAT: A



lo-oloseo -4l €C/51/8
*ON "OMQ / ‘Aiva
40 133HS D o
a3A0dddVY A3N9IS3a
YaLs19IN g wiaq H-oerdl

SNOISIA3Y

INI'SWIL SAS diW0IINNIL

lr-ordL

SLIFLNS I
Sl
70|
E\TH
Mt el IA
vETKd
T4 2lY174q
\N:m ?
W Sidd
wl!
TS _M | .
e * |2

ST T
% M_ Flz7
WA
775
hﬁ.lnv
¥y
TLy o ely1d
2317 |
2q|4 “hed
ﬂmil
.w._”_m
dx:d *_“Mz




elo- plecoo~hill </ \ /G =/
*ON "9Ma 31va NMV 80
\n_O [ 133HS ) )
GIAOHLdY “"aanoisaa
A2 xsl Tng RI-01dL :
. { v ,w
INISWILSAS dWOIINNIL] swosnss |
3 . e
. ’
C1-01 dL |
7 I & ] 2w o | 2L 17 1d 1.r 2q 2 2y ~
] EY] 7 . 5 [ st A S 2 [ {
bLIHLNS R ’ .oATﬂTm ,, SWLIBING, ’ _ . IoAvl__'c.
IR o 1 e G .7 | e o i s e R
e N o Tt T o s T o e I e B R o T .
L 41 £ u 2 £ — . #/ £ _ I} 7 R4 £
n A Iz N 2y 2s w N 13 23 2H ey
- ) S’

S e




TP-010-13
4-line to 10-Line Decoder (BCD)

The decimal decoder consists of eight inverters and ten four-input NAND gates.
The inverters are connected in pairs to make BCD input data available for decoding
by the NAND gates. Full decoding of valid input logic ensures that all outputs
remain off for all invalid input conditions. '

The SN7442 BCD-to-decimal decoders feature familiar transistor-transistor-logic
(TTL) circuits with inputs and outputs which are compatible for use with other TTL
and DTL circuits. Full fan-out of 10 is available at all outputs.

The TP-010-13 also contains 6 general purpose inverters.,

INPUT LOADING: 1 Unit Load

OUTPUT DRIVE: 10 Unit Loads

- POWER: 50 mA @ 5V

FORMAT: A
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TP-011

Ten Qut of Thirteen Multiplexer.

This module is a multiplexer scaler which accepts 13 inputs and
has 10 outputs. The ten outputs are selected according to a 2-
bit selection code at R1 and Ul. STROBE input when high
enables the multiplexer. When STROBE is in the "0" level state,
all outputs are in the "0" state irrespective of the inputs. The
ten least significant bits of the inputs will be transferred to the
output when BIT SEL B, A are on "1","1" states, respectively,
and the ten high significant inputs will be transferred to the out-
puts when BIT SEL B, A isin "0","0" level.(See the truth table).

Data propagation delay from input to output is typically 14 ns.
Bit select delay is typically 22 ns, and the average input fo
output STROBE delay is 12 ns.

V1, S1 must be connected externally.

Inputs: R1, U1, V1, S1, J2, L2 present one unit load.
H2, P2 present two unit loads. '
F2, R2 present 3 unit loads.
C1, D1, H1, J1, M1, N1, E2 present 4 unit loads each.

Al - Unused input may serve as a source of +3 v., 40
unit loads.

Outputs: 10 unit loads

Power: 5V@ 300 mA

Format: A
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TP-012-1 TTL Input/Negative Driver

This card provides 7 circuits which convert standard positive logic TTL to
negative logic. The outputs are open collector PNP transistors. Outputs
are at ground with a +V input and open with a OV input.

Inputs: 1 unit load

Qutputs: Up to 100 mA
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TP-015 DAC

The TP-015 card is a universal card for Digital to Analog converters, Below
is a summary of specifications for all dash numbers. More detailed information
is available on Analog Devices, Inc., data sheets for each of the DAC's,

Dash Number -1 -2 -3
DAC Part No. MDAIOH15 8484 MDA10Z110
Output Range + 1 mA 0-2 mA + 1 mA
Settling Time 300 ns 300 ns 300 ns
Resolution (Bits) 10 12 10

All DAC's require +15 V. The 8484 is an Analog Devices modified DAC 12QZ. |
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TP-016 Universal Card

This card can take one 24-pin IC which has pin.]2 as GRD and 24 as V¢,
and a 16-pin IC which has pin 7 as GRD and pin 14 as V.. For the 14-pin
IC, only pins 1 through 11 are available at the output.

The card became very useful with the introduction of many MSI and LS,
which contain complex functions in dual in-line package.

Format: A
Dash Number . Description

Data Selector and 3 each 2-NAND

Data Selector and 3 Bus Drivers

Data Selector and 4 Inverters

Position Scaler and 3 each Open Collector
Position Scaler and 3 each 2-NOR
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TP-020 Resistor Card

The TP-020 is a general purpose resistor card designed as a Nova Terminator
for the TP-1371. Below is a summary of the variations available:

-1 Nova Terminator
-2 Nova Terminator
-3 FCP Bus Terminator
-4 Channel Selector
-5 ADC Terminator

-6 Display Intensity Control
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TP-040-1 3M Ribbon Connector Card

This card is used as a connector for 3M type ribbon. The card is a
standard double-density DEC board with a 3M cable connector TSI part
number 903-052296 at one end.



| ZL-hZ - 7 o
"ON *oma 3Jilva NMY HQ
/ 40, 1i33ks ) .
a3A0¥8ddY A3INOIS3a
QYD NOLI FvOD)
oesai we - ose-dl
- 7
4 NOISIA .
INISWILSAS dWOIINNIL) snosina
7 "AINO ON3Z QYY2 LV .
NOWWO 2 . 3¥W S3INIT NYynlIAY =
AN v ]
O AN . <4 i
INSE - - T e
T ag..illlllv 15 - . . «.ll..mzu.L ..l.:..,l.
| M i > el ﬁ)\e\ o alr P L—
.}//mﬂilvl‘v Y R A —4 4~ |G
i > 1d V. 25 1S,
m mW/kqun S . Saanad —3 e ——
72% | 8 o L]
_ W aal= | o
! 7w | « ed 14
I ) > 2d ! —aN ] [ IN T
AR N > 24225060bad 'T'SL A b
s it JOLOINNOD € .,
R = > ~—3734> W-€ P b ll
N >0 ] P
AN > N . (0GQTSETO6 5a TSL) A.I.I..&, e Baal Y
7W|‘IIW 5 ' . \x.li Lo 1
7 IH Qay> e !
N > 24 BRI viel Vi e
v/&.! = >17 ! M 213
: ~ >33 . : pu 20—+ - Ig
B EN s >10 ON9 ¥4 81 FD NId 23 |- 10—
e ——L e BN
NG 4 > 19 L ' 2" - “i
8_gloant  szNM . T
L3 $g2 T 0E0b o 'TSL
MaL3y TINDIS No Ao VI-E aNoD O . .&
= T A 9-HIHNFT F79YD - b w




TP-041-1 PDP-11 Address Decoder and Interrupt Control

This card is functionally the same as DEC's M105 and M782 boards. The card
is a double-wide board with section A the M105 equnvalent and Section B the
M782 equivalent.

Detailed information on the use of this card may be found in DEC PDP-11 I/O
Interface manuals.
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TP-044-1 Display Cable Connector Card

This card contains 3 BNC connectors mounted on an extended W-021 DEC
board. Both the center conductor and the shield are connected to individual
pins to enable isolated grounds. This card is designed for use on Tennecomp
display systems.
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TP-45 £15V Analog Power Supply

This card contains a single power supply module for +15 Volt operation.
The specifications for each of the cards are summarized below:

Card mA Analog Devices Part No.
TP-045-1 100 9202
TP-045-2 50 v 904

SPECIFICATION SUMMARY

900 SERIES, GENERAL PURPOSE

$15VDC Dual Op Amp Supply

Model . ‘ 904 _ 902
Rated Output ) t15VvDC @ 15vDC@
Voltage +50mA *100mA
Rated Input 105VAC to 125VAC!
Voltage ] 50Hz to 400Hz
Output Error (max) +200mV, -0mV +300mV, -0mV!
Regulation
105 to 125VAC 0.1% 0.05%
Load, 0 to 100% 0.1% 0.1%
Temperature Coefficient (/°C) 0.015% - 0.015%
Operating Temperature (°C) 0to +712 0to+712
Warm Up Drift 37mV (max) 45mV (max)
Ripple & Noise (max) 0.5mV rms 0.5mV rms

Short Circuit Protected all outputs
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TP-049

32-Signal Ribbon Connector Card
2 Ground Pins
2 Unused

This card is used for interconnecting signals between modules,
There are only 6 ground wires in the cable; therefore, it is not
recommended for critical timing or strobes. ‘
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TP-150-1 A/D Converter

The TP-150~1 is a 12-bit A/D converter card using Analog Devices model
ADC-12QM. The converter has 3 selectable ranges as shown in Table 1
below. Converter specifications are summarized in Table 2 below.

Table 1

Connection Range
P1-S1, V2-U2 +5V
P1-R1, V2-U2 +10V
P1-R1, V2-T2 +10V

Table 2

Specification Summary - ADC-12QM

Model ADC-12QM
Resolution, Bits 12
Linearity Error +5 LSB
Analog Input Ranges (Volts) +5, £10, +10
Input Impedance (without Buffer) ' About 2.5K
Conversion Time 25 s
Digital Control Inputs & Outputs TTL/DTL Compatible
Data Outputs TTL Positive True
Output Code Binary
Status or Busy Output "1" During Conversion
Temperature Coefficient :
Gain (of Reading) 5 ppm/°C
Offset (Unipolar) - 50 uV/°C
(Bipolar) 75 uv/°C
Power Required +15V@ 25 mA
=15V@ 35 mA

+5 V@ 300 mA
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TP-151-1 Multiplexer

The TP-151-1 uses the Analog Devices model MPX-8A multiplexer, which is

~ a high-speed multi-pole switch design to allow the time-sharing of a single '
digital processor by a number of analog circuits. This card may be used either

with A/D converters to acquire data from a number of sources, or with D/A

converters to distribute data to a number of receptors.

The MPX-8A is a high-speed 8-channel MOSFET multiplexer complete with

binary address control logic. The logic provides usage in 4-channel differential
mode, as well as providing all needed logic elements for expansion to 64 channels.

Specification Summary

Model . MPX-8A
Channels
Single-Ended 8
Differential 4
Voltage Range :
Rated Operation 10V
Overload Protection 15V
Transfer Error 01%
Settling to 0.01% <2 s
Cross Channel Coupling -80 dB
Common Mode Rejection
DC 120 dB
~ 60 Hz » 106 dB
Channel Addressing Binary Code
Address Logic TTL Compatible/Positive True
Power Requirement +15V, 21 V@ 6.2 mA

=15V, -1V,+0V@ 4 mA
+5V, £10% @ 102 mA
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TP-151-2 Sample and Hold

SHA-1A

The SHA-1A is intended for high accuracy Operqtfon at higl'l\' s[oeed.
It settles to 0.01% in under 5 ysec; output droop in "'HOLD is 50

wV/usec.

A specification summary is given below:

SPECIFICATION SUMMARY

‘Model SHA-1A
Range t1ov
Gain 1
Gain Error +0% - 0.05%

Linearity Error

2mV max over 10V

signal range

Input Impedance
Acquisition Time
Aperture Delay
Aperture Jitter
Droop Rate

10'? ohms
Susto 0.01%
40ns
Sns
50uV/ms max

Mode Control

Logic Level in
“Sample” Mode

Power Required
15V e

TTL
Positive True

’uln

15mA
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TP-152-1 ADC Connector

This is a double-wide connector card designed to mate with
Analog Devices ADC 12U5B or ADC 8U5B A/D converters. -
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TP-153-1 Sample and Hold

This is a double-wide connector board designed to mate with
Analog Devices model SHAT Sample and Hold.
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TP-154 Filter

The card is a low pass active, 2-pole Butterworth filter with
cut-off frequencies of 50, 500, 1K, and 5KHz, according to
the table on the following page. The 001 version has no filter
but is a bypass card connecting the input directly to the output.
The filter characteristics are as follows:

Feo Accuracy: + 3%

Rolloff: .12 db/octave

Gain in Pass Band: 0+ .5db

Signal Level in Pass Band: + 10 V max.

Input Impedance: 51 K ohm floating differential

Output Impedance: 50 ohms max.

Output Current:  + 10 mA max.

DC Offset Adjustment Range: +200 mV _
Power Requirements: + 12 to + 18 V; nom + 15@ 10 mA max.
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