P.S. Software House
Marketing And Research Co.
P.O. Box 966

Mishawaka, IN 46544

' (219) 255-3108

Dear PET owner;

Thank you for your order. We at PET-SHACK take great Pride in our
Products and hope you are complstely satisfied. In fact we Guarantee
your satisfaction or we will Sadly but Promptly refund your money.

Take a look at the enclosed 1list of our Fine Products and see
if there is anything else we can serve you with.

We solicit your suggestions on improvements and New products.

We hope to be able to serve you again.

%\;merely,
Larry R.“Shallenberger Preéident



P.S. Software House
Marketing And Research Co.
P.O. Box 966

Mishawaka, IN 46544

ERRATA: Corrections and Differences for the PET schematics.

On the CPU board layout, three misprints were found.

G! should be SN74154
El4 should be 7415154
B7 should be 6520

It was brought to my attention by one of my customers that on his
PET the ROM's are 24 pin #901447-01 to 07 with the Ol's being replaced
by 09's to eliminate the problem of losing the curser. With this series,
there is no need for additional chips for decoding or inverting signals,
| do not have the pin-outs for this series as of yet. After | have
compiled a substantial list of changes, | will send this list to all who

requist it.



PETSHACK Software House

MARKETING AND RESEARCH COMPANY
P. O. Box 966 Mishawaka, Indiana 46544

(219) 255 3108

Re. ROM & RAM chips:
| The ROM chips and the RAM chips used in your PET may not be the

same as used in the authors PET. According to the best information |
have been able to get at this time, Commodore is using two different
chips of each, For the RAM's they are using either the 6550 or the
2114(6114) and for the ROM's they are either using the 6540 or the
2316(6316). Even though the pin-outs are different, the function is
identical so the actual wireing should be identical, with the exception
of the Chip Select lines.

Where the 2316 is used in place of the 6540, inverters have to
be added in line to two of the Chip Select lines (CS1,CS2, or CS3).
The implementation of the 2114 in place of the 6550 is a bit more diffi=-
cult in that it has only one Chip Select line. A 7415139 has to be added
to decode the Address lines to replace the missing Chip Select lines,
A partial schematic is included to show the changes,

Enclosed in this package are the specification and Pin-Out sheets
of all five chips mentioned.

If you find any other differences, | would appreciate it if you

would let me know so that | can update future schematics.

Py R AL

LARRY R, SHALLENBERGER President
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6550

RANDOM ACCESS MEMORY

(1024 X 4)

The 6550 is a high performance, low power, 4K bit, static, read/write
random access memory organized as 1024 words by 4 bits per word. It operates
on a single 5V power supply and requires minimum buffering and CS decoding.

All interface signal levels are identical to TTL specification, provid-
ing high noise immunity and simplified system design. All inputs are purely
capacitive MOS loads with no DC current requirements. The output will drive
two standard TTL loads and 100 pf.

The 6550 cycle operation is controlled by the fl, Clock. Addresses are
presented to the address pin when f2 Clock is low and are latched on chip to
the rising edge of the @, Clock. The Chip Select and Read/Write signals are
static and can be presented to the memory at any time. Data In and Data Out
signals share common I/0 pins and are unable to receive or transmit data when
P2 Clock is high.

The 6550 outputs are in the high impedance state whenever the memory is
de-selected, P, Clock is low or Read/Write is low.

FEATURES

1K x 4 Organization Fully Static Data Storage - No Refreshing
Single 5V Power Supply High Speed - Access Times Down to 200 ns
Full TTL Compatibility Low Operating Power - 450 mW Typical

Four CS Inputs Single Phase TTL Level Clock

High Output Drive - Two Standard TTL Load and 100 pf

PIN CONNECTIONS

Pin  Function Pin  Function Pin Punction
1 Ag 8 Ag 15 DB,
2 Ay 9 Aq 16 DBj
3 Ay 10 Ag 17 VDD
4 A3 11 Ag 18 CSy
5 Ay 12 R/W 19 €Sy
6 As 13 DBg 20 CS2
7 2 14 DB, 21 CSy
22 v



MOS8 TECHNOLOGY, INC.

VALLEY FORGE CORPORATE CENTER (215) 666-7950
950 RITTENHOUSE ROAD. NORRISTOWN, PA. 19401

PRELIMINARY

DATA

SHEET

JUuLy 1977

6540/6541

READ ONLY MEMORIES

The 6540 and 6541 16K Read Only Memories are monolithic N-channel metal-
gate arrays manufactured with a low-threshold process and utilizing both
enhancement and depletion mode MOS transistors.

Three-state outputs provide bus-compatibility with microprocessor-based

memory systems.

The ROM's are organized as 2048 words of 8 bits each.

Mask options provide user specification of chip select equations, allow-
ing addressing anywhere within a 65K memory space without external decode
circuitry (6540).

FEATURES

Interface with TTL, DTL or MOS
Single +5V supply

High speed operation
(300 ns access)

Three-state outputs

Complete address control

No external components required

No system slow-down

Five chip selects (6540)
Two chip selects (6541)

Ag (LSB)>

A5 >——

Ag >

Ajo(MSB D>—

CHIP
SELECT >—]
cS1—CS5

0 0
]
v neut | ROW | 16,384 BIT
I 1 DECODER {
| | BUFFER| | DRIVER l MATRIX
The 63
Of-==m 127
R o'l 0 4
U inPuT : COLUMN } COLUMN
' : DECODER i SELECT
L | BUFFER} DRIVER I MATRIX
g i ,
9 3l
| (N —|s
INPUT INHIBIT
BUFFER CONTROL
] [ ——— 8
E‘._!EC._T['




MAXIMUM RATINGS

RATING SYMBOL VOLTAGE UNIT
Supply Voltage VCC -0.3 to +7.0 '
Input/Output Voltage VIN -0.3 to +7.0 4
Operating Temperature Top 0 to 70 °c
Storage Temperature Torg -55 to +150 e
ELECTRICAL CHARACTERISTICS (VCC = 5.0V % 5% VSS =0 V; TA = 25°C)
CHARACTERISTIC SYMBOL MIN. TYP. MAX UNIT
Input High Voltage VIH Vss+2.0 - VCC
Input Low Voltage VIN Vss-.3 - Vss+.8
Inﬁzt_keakage Cué‘rentg ] IIN 1.0 5.5 LA
0 "'10° “S1’ “s2’ "2

Leakage Current for High
Impedance (Three State)
Outputs: Vi = 0.4V Irst 1.0 10.0 ek
to 2.4V
Output High Voltage:

7 = M3

‘CC Min

< -

ILOAD S -100pA VOH Vss+2.4 v
Output Low Voltage

! = 3

\CC Min

<

ILOAD £ 1.6 mA VOL Vss+.4 \'

Output Low Current -1 1.6 mA
c s OL
(sinking)
<
VOL 4V
Supply Current Icc 110 150 mA




CHIP
SELECT

DATA

PIN CONNECTIONS

PIN 6540
1 VSS
2 CSS
3 CS4
4 CSS
5 AO
6 A1
7 A2
8 A3
9 A4

10 As

11 Ag

12 VCc
13 A8

14

>
~

25ns 25ns
O T LR
220ns (MAX.)
OuUTPUT
TURN OFF
DELAY
TIME
6541 PIN 6540 6541
GND 15 A6 A10
A0 16 ﬁz DB7
A3 17 CS1 DB6
A4 18 AI0 DB5
A3 19 DB7 DB4
A4 20 DB6 DB3
A5 21 DB5 D82
A9 22 DB4 DB1
Vcc 23 DB3 DB0
A8 24 DB2 652
A, 25 DB,
A6 26 DBO
@ 27 cs,
CS 28 N.C

~. FLOATING

P = = o= ==m
4

4



L le—180ns(MIN)—p
22 PWH @2
PWL 02
25ns —»tr f@—— 350 ns (MIN.) t¢ f@——— 25ns
80ns
777777 7 777 4
ADBDURSESSS // / ADDRESS CAN CHANG_E//////
s 2422 4 2 47
ADDRESS
CAN TADS
CHANGE _—_.. @— T ADH
CHIP Fekie sereer’ 777 7 7777777
SELECT Ean,cimies s Sy, o o/
Tacc = Tmps + TADS
TmDS
d—— 300 ns (MAX.)—8 —> g— TDH—3Ons HOLD TIME
ACCESS
DATA ‘ TS FLOATING  _ _
OUTPUT __ _ FLOATING _ -
6540
@2 rg—— 350 ns (MIN.)
PWL @ |
25ns —=itr g— 25ns—bltf l—— 180 ns(MIN.) —
PWH®@I
80ns
TADS
spomess 777 Vit Tt Gt/ T N7
BUSS l /2 2 1 2 LIS /
TMDS L
lg—— 300 ns (MAX.) —® 50ns j&—
DATA
OUTPUTS //////,

Tacc = TMDS + Taps
6541




1024 x4 Static Random SY2114
Access Memory MEMORY

PRODUCTS

Synertek®

@® 300 ns Maximum Access

® | ow Operating Power Dissipation
0.1 mW/Bit

@ No Clocks or Strobes Required

Identical Cycle and Access Times

® Single +5V Supply

Totally TTL Compatible:

All Inputs, Outputs, and Power Supply
Common Data 1/0

400 mv Noise Immunity

High Density 18 Pin Package

The SY2114 is a 4096-Bit static Random Access
Memory organized 1024 words by 4-bits and is fabri-
cated using Synertek's N-channel Silicon-Gate MOS
technology. It is designed using fully DC stable (static)
circuitry in both the memory array and the decoding
and therefore requires no clock or refreshing to
operate. Address setup times are not required and
the data is read out nondestructively with the same
polarity as the input data. Common Input/Qutput
pins are provided to simplify design of the bus oriented
systems, and can drive 2 TTL loads.

PIN CONFIGURATION

Y= b e [ vee
ag [} 2 17 A,
a O 16 [ A
aa s 15[ Ay

a3 M Wi,
aOds 13 [ vo,

A O 12 (] 1og
s 1 [ o,
aenvo ] o 0[] we
ORDERING INFORMATION
Supply
Order Package Accaess Current Temperature
Number Type Time (Max) Range

SYC2114 Ceramic  450nsec  100mamp 0°C to 70°C
SYP2114 Molded 450nsec  100mamp 0°C to 70°C
SYC2114-3 Ceramic 300nsec 100mamp 0°C to 70°C
SYP2114-3  Molded 300nsec 100mamp 0°C to 70°C
SYC2114L  Ceramic 450nsec  70mamp 0°C to 70°C
SYP2114L  Molded 450nsec  70mamp 0°C to 70°C
SYC2114L-3 Ceramic 300nsec  70mamp 0°C to 70°C
SYP2114L-3 Molded 300nsec 70mamp 0°C to 70°C

The SY2114 is designed for memory applications
where high performance, low cost, large bit storage,
and simple interfacing are important design objectives.
It is totally TTL compatjble in all respects: inputs,
outputs, and the single +5V supply. A separate Chip
Select (C_§) input allows easy selection of an individ-
ual device when outputs are or-tied.

The SY2114 is packaged in an 18-pin DIP for the
highest possible density and is fabricated with N-
channel, lon Implanted, Silicon-Gate technology — a
technology providing excellent performance charac-
teristics as well as protection against contamination
allowing the use of low cost packaging techniques.

BLOCK DIAGRAM

Ro
5 p—
! I <—— GOND
A2 ——w MEMORY ARRAY
ROW
k SELECT 84 ROWS
A3 86 COLUMNS
AA ____4 2 a
“*s————{ Z
1
10, » COLUMN
H  1ocircuts
]
"2 eyt | | coLumn seLecT

LV

DATA
105 CONTROL L l\
o I
- @-
We

J Synertek® ® P.O. Box 552 ° Santa Clara, CA 95052

347

® Telephone (408) 984-8900 ° TWX: 910-338-0135




RAMs

5 SY2114

ABSOLUTE MAXIMUM RATINGS COMMENT

Temperature Under Bias -10°C to 80°C Stresses above those listed under ““Absolute Maximum

Storage Temperature -65°C to 150°C Ratings’’ may cause permanent damage to the device.

Voltage on Any Pin with This is a stress rating only and functional operation of
Respect to Ground -0.5V to +7V the device at these or any other conditions above

Power Dissipation 1.0W those indicated in the operational sections of this

specification is not implied.

D.C. CHARACTERISTICS Ta =0°C to +70°C, V¢G = 5V £5% (Unless Otherwise Specified)

2114-3, 2114 [2114L, 2114L-3
Symbo! Parameter Min | Max | Min | Max | Unit Conditions
I Input Load Current 10 10 BA Vin =0 to 5.25V
(Al input pins)
iILo 1/0 Leakage Current 10 10 | «A |CS=20v,
Vi/0 = 0.4V to V¢e
Icc Power Supply Current 95 65 mA | Vge =56.25V, /o = 0 mA,
Ta =25°C
lcc2 Power Supply Current 100 70 mA | Voe =5.25V, 10 = 0 mA,
Ta=0°C
ViL Input Low Voltage -05( 08 |-05| 0.8 \
VIH Input High Voltage 20 | Vgcc | 20 | Vee v
VoL Output Low Voltage 04 0.4 Vv loL=3.2mA
VOH Output High Voltage 24 tVee | 24 | Vee \ IoH =-1.0mA
CAPACITANCE Tp = 25°C, f = 1.0 MHz
Symbol Test Typ Max Units
Ci/o Input/Output Capacitance 5 pF
Cin Input Capacitance 5 pF

NOTE: This parameter is periodically sampled and not 100% tested.
A.C. CHARACTERISTICS Tp =0°C to 70°C, VgC = 5V 5% (Unless Otherwise Specified)

2114-3,2114L-3 2114, 2114L
SYMBOL PARAMETER MiN MAX MIN MAX UNIT
READCYCLE
tRC Read Cycle Time 300 450 nsec
tA Access Time 300 450 nsec
tCo Chip Select to Output Valid 100 120 nsec
tcX Chip Select to Output Enabled 20 20 nsec
tOTD Chip Deselect to Output Off 0 80 0 100 nsec
tOHA Output Hold From Address Change 50 50 nsec
WRITECYCLE
twe Write Cycle Time 300 450 nsec
tAw Address to Write Setup Time 0 0 nsec
tw Write Pulse Width 150 200 nsec
tWR Write Release Time 0 0 nsec
tOTW Write to Output Off 0 80 0 100 nsec
tpw Data to Write Overlap 150 200 nsec
tDH Data Hold 0 0 nsec
A.C. Test Conditions
Input Pulse Levels . . .. ... . 0.8V to 2.0V
Jnput Riseand Fall Time .. ... 10 n sec
Timing Measurement Levels: Input . . ... ...ttt ittt ieii et e 1.5V
L 131 - T 0.8 and 2.0V
OUutpUt Load . . .o e e e e 1TTL Gate and 100pF

348



2048x8 Static SY2316A
JRead Only Memory SY2316B

MEMORY
Synertek”’ PRODUCTS

® 2048x8 Bit Organization ® Completely TTL Compatible
@® Single +5 Volt Supply @ Three-State Outputs for Wire-OR Expansion
® Metal Mask Programming @ Three Programmable Chip Selects
® Two Week Prototype Turnaround ® SY2316A — Replacement for Intel 2316A
® Access Time—550ns /450ns (max.) ® SY2316B — Pin Compatible with 2708 EPROM
® Totally Static Operation — Replacement for Two 2708s
The SY2316A and SY2316B high performance read The SY2316A/B operate totally asynchronously. No
only memories are organized 2048 words by 8 bits clock input is required. The three programmable Chip
with access times of less than 550 ns and 450 ns. Select inputs allow eight 16K ROMs to be OR-tied
These ROMs are designed to be compatible with all without external decoding. Both devices offer three-
microprocessor and similar applications where high state output buffers for memory expansion.
performance, large bit storage and simple interfacing
are important design considerations. These devices Designed to replace two 2708 8K EPROMs, the
offer TTL input and output levels with a mininfum of SY2316B can eliminate the need to redesign printed
0.4 Volt noise immunity in conjunction with a +5 circuit boards for volume mask programmed ROMs
Volt power supply. after prototyping with EPROM:s.
PIN CONFIGURATION BLOCK DIAGRAM
SY2316A ‘ Sv23168 Vee GND
argr 24 [ vee IS ~ 2af T vee T T
as (]2 23] o as ] 2 23§71 As
As [ 3 27 o as [ §3 22{7 As #
A 1a 21 o Ao [} o 21 [css A. £ [ E
Acl 35 20 O A (] s 20 [Jcse A 2 £ s
a]e 9wl o N 19 0 A a: a:‘ cagrs - WioZ L_;
a0 B 8] o a7 18 [} cs: A = CE““fA;'“‘ 3 E
A {7 o a8 17177 0n - S 2 o
Al ]o 63 o 0 [1o w6 [ o A § é o
A (Tho 15 £ s 0 o 157 06 i 8 °
as [ _In 147 csy 0: [ 19 0s [¢7]
ono (]2 133 e Gno (]2 1313 00 {}
COLUMN DECODER (1 of 16} CBIEP(:%&:?
ORDERING INFORMATION
Ar i\ll é Aéa C%n C%) Cén
Order Package Access Temperature
Number Type Time Range
SYC2316A Ceramic 550ns 0°Cto+70°C
SYP2316A Plastic 550ns 0°Cto+70°C
SYC23168B Ceramic 450ns 0°Cto+70°C
SYP23168 Plastic 450ns 0°Cto+70°C
A custom number will be assigned by Synertek.

JSynertek ° P.O. Box 552 ® Santa Clara, CA 95051 ° Telephone (408) 984-8300 ® TWX: 910-338-0135
B-10K-7/76

4.7



ROMs

5

SY2316A
SY23168B

Ambient Operating Temperature
Storage Temperature

Supply Voltage to Ground Potential
Applied OQutput Voltage

Applied Input Voltage

Power Dissipation

ABSOLUTE MAXIMUM RATINGS*
0° 10 +70°C
-65°C to +150°C
-0.5V to +7.0V
-0.5V to +7.0V
-0.6V to +7.0V
1.0W

COMMENT*

Stresses above those listed under ‘‘Absolute Maxi-
mum Ratings” may cause permanent damage to the
device. These are stress ratings only. Functional
operation of this device at these or any other condi-
tions above those indicated in the operational sec-
tions of this specification is not implied and exposure
to absolute maximum rating conditions for extended
periods may affect device reliability.

D.C. CHARACTERISTICS
Ta = 0°C to +70°C, Vce = 5.0V % 5% (unless otherwise specified)

Symbol Parameter Min. Max. Units Test Conditions
VoH Output HIGH Voltage 24 Vce Volts | Vcc =4.75V, low = =200 uA
Vou Output LOW Voltage 0.4 Volts | Vcec=4.75V, loL = 2.1 mA
Vik Input HIGH Voltage 20 Vee Volts
ViL Input LOW Voltage -0.5 0.8 Volts | See Note 1
u Input Load Current 10 uA Vce = 5,25V, 0V < Vin € 5.25V
Lo Output Leakage Current 10 uA Chip Deselected

Vour= +0.4V to Vcc
Icc Power Supply Current 98 mA | Output Unloaded

Vec = 5.25V, Vin = Vce

Note 1: Input levels that swing more negative than —0.5V will be clamped and may cause damage to the device.

A.C. CHARACTERISTICS
Ta =0°C to +70°C, Ve = 5.0V £ 5% (unless otherwise specified)

ADDRESS
INPUTS

CHIP
SELECT
INPUTS

DATA
OUTPUTS

TIMING DIAGRAM

VALID

R AN S
S
AN A’A’A (NN A.

SY2316B SY2316A
Uni T -

Symbol Parameter Min. Max. | Min. Max. nits est Conditions
tacc Address Access Time 450 550 ns Output load: 1 TTL load
tco Chip Select Delay 250 300 | ns and 100 pf

toF Chip Deselect Delay 250 300 | ns Input transition time: 20ns
ton Previous Data Valid After | 20 20 ns | Timing reference levels:

Address Change Delay Input: 1.5V
Output: 0.8V and 2.2V

CAPACITANCE

ta = 25°C, f = 1.0MHz, See Note 2

Symbol Parameter Min. Max. Units Test Conditions
Ci Input Capacitance 7 pF All pins except pin under
Co Qutput Capacitance 10 pF test tied to AC ground
Note 2: This parameter is periodically sampled and is not 100% tested.

ENABLED

93099 0.9.9. 9.9~
$.0.0.0, (D

momal.eo %
<, 0‘0.0. ”.

HIGH IMPEDANCE

\ 000G, 9,9.9:%

£ HIGH IMPEDANCE




TTL TYPES SN541S138, SN5415139, SN545138, SN54S139,

MSi

SN7415138, SN741S139, SN74S138, SN74S139

DECODERS/DEMULTIPLEXERS

BULLETIN NO, DL-S 7611804, DECEMBER 1972—-REVISED OCTOBER 1976

Designed Specifically for High-Speed:
Memory Decoders
Data Transmission Systems

‘S138 and 'LS138 3-to-8-Line Decoders
incorporate 3 Enable Inputs to Simplify
Cascading and/or Data Reception

’$139 and ‘LS139 Contain Two Fully
independent 2-to-4-Line Decoders/
Demultiplexers

Schottky Clamped for High Performance

YPICAL
T A TYPICAL

POWER DISSIPATION

TYPE PROPAGATION DELAY

(3 LEVELS OF LOGIC)

‘LS138 22 ns 32mW
’'$138 8ns 245 mW
‘LS139 22 ns 34 mW
‘$139 7.5 ns 300 mW

description

These Schottky-clamped TTL MSI circuits are
designed to be used in high-performance memory-
decoding or data-routing applications requiring very
short propagation delay times. In high-performance
memory systems these decoders can be used to
minimize the effects of system decoding. When
employed with high-speed memories utilizing a fast-
enable circuit the delay times of these decoders and
the enzble time of the memory are usually less than
the typical access time of the memory. This means
that the effective system delay introduced by the
Schottky-clamped system decoder is negligible.

The ‘LS138 and ‘S138 decode one-of-eight lines
dependent on the conditions at the three binary
select inputs and the three enable inputs. Two
active-low and one active-high enable inputs reduce
the need for external gates or inverters when
expanding. A 24-line decoder can be implemented
without external inverters and a 32-line decoder
requires only one inverter. An enable input can be
used as a data input for demultiplexing applications.

SN54LS138, SN54S138 ... OR WPACKAGE
SN74LS138,SN74S138...J OR N PACKAGE
{TOP VIEW)

DATA QUTPUTS
A

vee ‘vo v vz va ve vs  ve

ISISMIIIILU!

YO Vi Y2 Y3 Y& ¥5

A ¥6,

©2Aa _ G28_ GY Y7

[

IFIRZIERIRBIERILA IR

L) ] [3 G2A G228 G Y7  GNO
TPUT

SELECT ENABLE

3

positive logic: see f ion table

SNS54LS139, SNE4S139...J OR W PACKAGE
SN74LS139,SN745139...J OR N PACKAGE
(TOP VIEW)

SELECT DATA QUTPUTS
ENABLE N A
vee 26 ‘2a 28 Mavo  avi 2va  2v3

Wi wujuguniingls

S S
G A 8 vo Yl vz
[ v
G
A B __ YO Y)Y V2 v¥3
[ T ¥ ¥ 7 ¥
IR IEZIERIRRIRRIRAIREAR]
G JA 18, V0 Vi 192 1v3, GND
ENASLE
SELECT DATA CUTPUTS
positive logic: see fi ion table

The *LS139 and ‘S139 comprise two individual two-line-to-four-line decoders in a single package. The active-low enable

input can be used as a data line in demultiplexing applications.

All of these decoders/demultiplexers feature fully buffered inputs each of which represents only one normalized Series
54LS/74LS load ("LS138, 'LS139) or one normalized Series 54S5/74S load (‘'S138, ‘S139) to its driving circuit. All
inputs are clamped with high-performance Schottky diodes to suppress line-ringing and simplify system design. Series
BALS and 54S devices are characterized for operation over the full military temperature range of --55°C to 125°C;
Series 74LS and 74S devices are characterized for 0°C to 70°C industrial systems.
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TYPES SN54LS138, SN54S138, SN541S139, SN54S139
SN741S138, SN745138, SN74LS139, SN74S5139
DECODERS/DEMULTIPLEXERS

functional block diagrams and logic

I3 161
ENABLE
INPUTS G2A 4
o38 (L)

SELECY s
INPUTS

ENABLE m—-qD

sewecr J 'A

INPUTS

18
ENABLE 2G

A
SELECY z
INPUTS

m
2% D
13y D
1153 D
{14)

e

‘LS138, "S138

T~

T

1
—>——

‘L$139, 'S139

schematics of inputs and outputs

°L$138, 'S138
FUNCTION TABLE
3 SELES OUTPUTS
[T/ »"'n ENABLE | SELECT
. na, Gl G2°[C B A]YO0 VY1 Y2VY3 VY4 V8 V6 Y7
» |
=D X H |X X X|HHHHTGHGHEHBHAH
= =2t L X X X X|H HHHHUHUHKEH
; - H L JL L LlL HHHHHHEK
Q‘"Dm H L L L H|H L HHHHHEH
—— m,,jou,,u,s H Lt H L|{H HLHHHHH
H L (L H H|HHHLHHEHH
10!
=Pt H L |H L L|HHHHLHHEH
H L |H L H|HHHHBHLHH
—— Y6
QD’M H L |H H L|H HHHHKHLH
™\ vs H L IH H H|HHHHHHH.L
°G2 = G2A + G28
H = high level, L = low level, X = irrelevant
91y ] L5139, ‘5139
(EACH DECODER/DEMULTIPLEXER)
| LR FUNCTION TABLE
e Wprs OUTPUTS
(L. ENABLE { SELECY
OATA G 8 A|YO Yl Y2V3
on_ [ouruts H X X|HHHH
2avo
33‘ L L LiL HHH
g,D,‘ﬂm L L H|H L HH
- L H L|H HLH
’___{}—zu L H H|H H H L
D :g ’)——-‘w 2Y3 H = high level, L = low level, X = irrelevent
P

EQUIVALENT OF EACH EQUIVALENT OF EACH TYPICAL OF OUTPUTS TYPICAL OF OUTPUTS
INPUT OF °LS138, 'LS139 INPUT OF "$138, 'S139 OF °L$138, ‘L8139 OF "S138, 'S139
_250 I NOM - o g
Vee RIS Vee _— { 5082 NOME
20 k2 NOM 28 k2 NOM|| — - —-_]
INPUT —-f§ -
+¢ INPUT - OUTPUT OUTPUT
¥
) A y - -
h A b
| lecd
el
TEXAS INSTRUMENTS
INCORPORATED

POSYT OFFICE BOX 3012 « DALLAS, VEXAS 73222
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ORDERING INFORMATION
Device Temperature Range Package

MC3446 0°C to +70°C Plastic DIP Mc3446
QUAD GENERAL PURPOSE INTERFACE BUS QUAD INTERFACE
{(G.P.1.B.) TRANSCEIVER BUS TRANSCEIVER
. : SILICON MONOLITHIC
) INTEGRATED CIRCUIT
The MC34486 is a quad bus transceiver intended for usage in
instruments and programmable calculators equipped for inter-
connection into complate measurement systems. This transceiver
allows the bidirectional flow of digital data and commands between
the various instruments. The transceiver provides four open-
collector drivers and four receivers featuring hysteresis.
. ® Tailored to Meet the IEEE Standard 488-1975 (Digita! Interface
v for Programmable Instrumentation) and the Proposed IEC
Standard on Instrument Interface
® Provides Electrical Compatibility with Hewlett Packard Inter- P SUFFIX
face Bus. (HP-1B) PLASTIC PACKAGE
CASE 648
® MOS Compatible with High Impedance Inputs
® Driver Qutput Guaranteed Off During Power Up/Power Down
® Low Power — Average Power Supply Current = 12 mA
® Termination Resistors Provided

PIN CONNECTIONS

TYPICAL MEASUREMENT SYSTEM APPLICATION Heceiver S
Output A E Vee
Recoiver
Bus A
us U Cuput ©
3 Driver
44 “ 4 ) lnput A E} Bus D
-t Enable 5 Oriver
Instrument - Asc input O
A H DOriver
{with GPIB) . trgats 2] Ensble ©
Oriver
B 119
Y Programmable Bus Input €
H Calculator Recelver
{with GPIB) Outpit B 0] BusC
R b
lnlv:mon! T Gnd E o o:‘:::::
{with GPIB) t
R1=24k
-t T A2=8.0k
vy vy

16 Lines Totel
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MC3446

MAXIMUM RATINGS (T4 = 25°C uniess otherwise noted.)

Reting X Symbo! Value Unit
Power Supply Voltage Vee 70 vde
tnput Voltage V) 6.5 Vde
Driver Qutput Current 10(D) 150 mA
Junction Temperature Ty 160 9
Oparating Ambient Temperature Range Ta 010 +70 oc
Storege Temperature Rangs Teg 65 to +150 °c

ELECTRICAL CHARACTERISTICS (Unless otherwite noted, 4 75 V < Ve < 5.25 V 8nd 0 < Tp < 70°C, typical values are at
Ta=25%C, Voo = 5.0V)

I Charecteristic | Symbol l Min l Typ I Max I UnitJ
ORIVER PORTION )
input Voltage — High Logic State VIH(D) 20 - - v
Input Voltage — Low Logic State Vi) - - 08 v
input Current ~ High Logic State LHID) - 5.0 20 HA
Vig=24V)
Input Current — Low Logic State (o) - 02 0.36 mA
(Vi »04V, Ve ® 5.0V, Ty = 25°CH
Input Clamp Voltage Vicio) - = -15 v
e = -12mA)
Qutput Voltage — High Logic State (1) VOHI(D) 25 33 3.7 v
(ViH(s) = 2.4 Vor Vip) = 2.0V}
Output Voltage — Low Logic State VoL(p} - = 04
(Vi (s) =08 V.V (D)= 08 V. Ig (D) ™ 48 mA)
Input Breakdown Current 80} = - 1.0 mA
(Vitp)=5.5V)
RECEIVER PORTION
Input Hysteress - 400 900 ~ mV
Input Threshold Voltage — Low to High Output Logic State VILHIR) = 1.78 20 v
Input Threshold Voltage — High to Low Output Logwk State VIHLIR) 0.6 0.88 - v
Output Voltage — High Logic State VOHI(R) 24 - - v
(VIH(R) = 20 V. I0H(R) = -400 uA}
Qutput Voitsge ~ Low Logic State VOLIR) - - 04 v
(VILIR) =08V, 1o (R) = 80 mA)
QOutput Short-Circuit Current 10S(R} 40 - 14 mA
{Vip4(R) = 2.0 V) (Only one output may be shorted at a time)
BUS LOAD CHARACTERISTICS
Bus Voltage (ViK(E} = 24 V) V(BUS} 25 33 3.7 v
(tgys = -12mA) - Z -1.5
Bus Current {(ViH(0)= 24 V. Vgys=»50 V) Bus) 0.7 - - mA
(Vip(p) = 24 V, Vgys = 0.4 V) -13 - -32
(Vgus<5.5V] = - 25
* YOTAL DEVICE POWER CONSUMPTION
Power Supply Current Ice - 12 19 mA
(Al Drivers OFF) : - 32 39
{All Drivers ONJ
SWITCHING CHARACTERISTICS (vgg =50V, T = 25°C)
[ Charascteristic ] Symbol ] Min l Typ l Max ] Unit J
DRIVER PORTION
Propagation Delay Time from Driver Input 1o Low Logic State Bus Output| tpHL (D) - 34 50 ng
Propagation Delay Time from Driver Input 10 High Logic State Bus OQutput]| tpL H(D) - 17 40 ng
Propagation Delsy Time from Enable tnput 10 Low Logic State Bus Output | tpH(E) - 39 50 ns
Piopagation Delay Time {rom Enable Input 1o High Logic State Bus Output | tpy H(E) - 32 50 ns
RECEIVER PORTION
Propagation Delay Time from Bus Input 1o High Logic State Receiver Outputf tpL HIR) - 37 50 ns
Propegetion Delay Time from Bus Input to Low Logic State Recewver Output tpPHL(R) - 22 40 ng

b @ MOTOROLA Semiconductor Products Inc. ———M8
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SY6500

L

SY6500 MICROPROCESSORS |

The SYB500 Microprocessor Family Concept -

microprocessor family.

SY6500
M6800 product offering.

or RC inputs provide the time base.

The SY6500 Series Microprocessors represent the first totally software compatible

This family of products includes a range of software compatible
microprocessors which provide a selection of addressable memory range, interrupt input
options and on-chip clock osscillators and drivers.

All of the microprocessors in the

group are software compatible within the group and are bus compatible with the

The family includes five microprocessors with on-board clock oscillators and drivers
and four microprocessors driven by external clocks.
aimed at high performance, low cost applications where single phase inputs, crystal
The external clock versions are geared for the
multi processor system applications where maximum timing control is mandatory. All
versions of the microprocessors are available in 1 MHz and 2 MHz ("A" suffix

on product numbers) maximum operating frequencies.

The on-chip clock versions are

Features of the SYG500 Family

. Single five volt supply

. N channel, silicon gate, de-
pletion load technology
Eight bit parallel processing

. 56 Instructions

Decimal and binary arithmetic

. Thirteen addressing modes

. True indexing capability

. Programmable stack pointer

. Variable length stack
Interrupt capability
Non-maskable interrupt

. Use with any type or speed memory
Bi-directional Data Bus

. Instruction decoding and control
. Addressable memory range of up to
65K bytes
"Ready" input
. Direct memory access capability
. Bus compatible with MC6800
. Choice of external or on-board clocks
. 1MHz and 2MHz operation
. On-the-chip clock options
* External single clock input
* RC time base input
* Crystal time base input
. 40 and 28 pin package versions
. Pipeline architecture

8Y6502 — 40 Pin Package

ves 41 40l RES
ROY {2 391~ @2t0UT)
e (ouTn-{3 38} s.0
04 37| @p(IN)
N.C. 48 36 N.C
NMI-46 35F-N.C
SYNC-{7 34 R/W
Vee -8 33p- DBO
ABO-9  32f-D8BI

ABl 410 31082
AB241 30083
AB3 ~I2 29[~ 0B4
AB4a 13 28~ 083
ABS 14 27-DB6
AB6 IS 26 087
ABT7 {16 281~ ABIS
ABe{IT 24 ABI4
AB9-18 23 ABI3
ABI0— 19 22p- ABlI2
ABI1H20 21 Vss

SY6502

* 65K Addressable Bytes of Memory

* TRQ Interrupt * NML Interrupt
* On-the-chip Clock
v TTL Level Single Phase Input
v/ RC Time Base Input
Y/ Crystal Time Base Input
* SYNC Signal
(can be used for single instruction
execution)
* RDY Signal
(can be used for single cycle
execution)
* Two Phase Output Clock for
Timing of Support Chips

Features of SY6502
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Comments on the Data Sheet

The data sheet is constructed to review first the basic '"Common Characteristics' - those
features which are common to the general family of microprocessors. Subsequent to a

review of the family characteristics will be sections devoted to each member of the group
with specific features of each.

ABp <o
ABl =g
AB2 @
AB) <
ABd g
ABS @
ABS g

AB?
ADDRESS
BuUs

ABY <@~

ABY <@—

ABI} g
ABI2 g
ABI3 g

ABI4 ]

INDEX
IEGIVSTEI )

ABIO @—f

o ALV w
; accumuLaton [
é A
K PCL =
PCH e
=

l COMMON CHARACTERISTICS

@  REGISTER SECTION

CONTROL

SECTION ——p

WES WG AWl

114

INTERRUPT
LOGIC

INDEX
REGISTER
X

'y

ABL

—§1romc3

INSTRUCTION
DECODE

p————emeeom— RDY

STATUS
= REGISTER

s
IMING
e CTQNTROI.
<2
91 pa— 0 (IN)
o2 SY6512,13,14,15
02(N)

CENERATOR [ NPT } SY6502,3,4,5,6

LATCH
(D

' 93 0UT
03 0UT

—"

INSTRUCTION

REGISTER

Lms <]

LEGEND

BIREDR=

ft=

3 -
)]

& D3}
- 082

& DB DATA

ﬂ © 8 BIT LINE

& DB4 BUS

= DBS

&= DB

| -1 BITLINE

& D87

Note: 1. Clock Generator is not included on SY6512,13,14,15
2. Adduuln&Cuplbllily and control options vary with each

of the S

6500 Products.

SY6500 Internal Architecture
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SY6520
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C 3050 Coronado Drive, Santa Clara, CA. 95051
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SY6520 PERIPHERAL ADAPTER

DESCRIPTION

The SY6520 Peripheral Adapter is designed to solve a broad range of peripheral
control problems in the implementation of microcomputer systems. This device allows
a very effective trade-off between software and hardware by providing significant
capability and flexibility in a low cost chip. When coupled with the power and
speed of the SY6500 family of microprocessors, the SY6520 allows implementation
of very complex systems at a minimum overall cost.

Control of peripheral devices is handled primarily through two 8-bit bi-direc-
tional ports. Each of these lines can be programmed to act as either an input or
an output. In addition, four peripheral control/interrupt input lines are provided.
These lines can be used to interrupt the processor or for "hand-shaking" data
between the processor and a peripheral device.

High performance replacement for
Motorola/AMI/MOSTEK/Hitachi peripheral
adapter.
N channel, depletion load technology,
single +5V supply. SY6520 £
Completely Static and TTL compatible. O GO:
, . . vss B9 1 40 (3 cal 7
CMOS compatible peripheral control lines. PAY £ 2 39 ca2 §$
Fully automatic "hand-shake' allows very PAl B9 3 381 IRQA = 8
positive control of data transfers between PA2 £ 4 3783 IRQB o
processor and peripheral devices. PAI I S 36 =3 RSP a
' PA4 CF 6 35 3 RS1
PAsS 3 7 34 3 RES
PAG £ 8 333 Dp
PA7 &3 9 323 DI
PBp £ 10 3183 D2
; PB1 & 11 30 =3 b3
; P2 & 12 29 83 b4
l—— conTROL PB3I 3 13 28 : DS
A BT C) 8 BI7 PB4 : 14 27 : D6
sicnoenscessons | Y6520 CATARORT| renememac pBs 3 15 26 £33 D7
SY650X . TRNERS. PB6 £ 16 25 3 02_
conTRoL <> KT oara'ron PB7 3 17 24 3 CSl
cBlL 5 18 23 =9 CS2
I cB2 £ 19 22 3 Ccsp
i vee B85 20 21 =3 R/W
Basic Y6520 Interface Diagram




SUMMARY OF SY6520 OPERATION

See SYNERTEK Microcomputer Hardware Manual for detailed description of SY6520 operation.

CA1/CBI CONTROL

CRA (CRB)
Active Transition IRQA (IRQB)
Bit 1 Bit 0 of Input Signal® Interrupt Outputs
0 0 negative Disable--remain high
0 1 negative Enuable--goes low when bit 7 in CRA (CRB) is set by
active transition of signal on CAl (CBI1)
1 ] positive Disable--remain high
1 1 positive Enable--as explained above

*Note: Bit 7 of CRA (CRB) will be set to a logic | by an active transition of the CAl (CBl)
signal. This is independent of the state of Bit 0 in CRA (CRB).

CA2/CB2 INPUT MODES

CRA_(CRB)
Active Transition IRQA (IRQB)
Bit § Bit 4 Bit 3 of Input Signal® Interrupt Output
0 0 0 negative Disable--remains high
0 0 1 negative Enable--goes low when bit 6 in CRA (CRB) is set by
active transition of signal on CA2 (CB2)

0 1 0 positive Disable--remains high

0 1 1 positive Enable--as explained above

*Note: Bit 6 of CRA (CRB) will be set to a logic 1 by an active transition of the CAZ (CB2)
signal. This is independent of the state of Bit 3 in CRA (CRB).

e cra CA2 OUTPUT MODES
o g Bit 5 Bit 4 Bit 3 Mode Description
)
o wn 1 0 0 'Handshake" CA2 is set high on an active transition of the CAl interrupt
=) 8 on Read input signal and set low by a microprocessor '"Read A Data"
= o operation. This allows positive control of data transfers
o from the peripheral device to the microprocessor.
a

1 0 1 Pulse Output CA2 goes low for one cycle after a "Read A Data" operation.
This pulse can be used to signal the peripheral device that
data was taken.

1 1 0 Manual Qutput CA2 set low

1 1 1 Manual Output CA2 set high

CB2 OUTPUT MODES

CRB
Bit 5 Bit 4 Bit 3 Mode Description
1 0 0 ""Hendshake" CB2 is set low on microprocessor "Nrite B Data” operation and
on Write is set high by an active transition of the CBl interrupt
input signal. This allows positiye control of dats transfors
from the microprocessor to the peripheral device.

1 0 1 Pulse Output CB2 goes low for one cycle after a'microprocessor "Write B
Data" operation. This cen be used to signsl the peripheral
device that data is available.

b} b (] Manual Output CB2 set low

1 1 1 Manual Output CB2 set high

6-18



Synerlek

3050 Coronado Drive, Santa Clara, CA. 95051
(408) 984-8900 TWX 910-338-0135

SY6522

SY6522 (VERSATILE INTERFACE ADAPTER)

The SY6522 Versatile Interface Adapter (VIA) provides all of the capability of the SY6520. In addition, this device
contains a pair of very powerful interval timers, a serial-to-parallel/parallel-to-serial shift register and input data latching
on the peripheral ports. Expanded handshaking capability allows control of bi-directional data transfers between VIA’s

in multiple processor systems.

Control of peripheral devices is handled primarily through two 8-bit bi-directional ports. Each of these lines can be
programmed to act as either an input or an output. Also, several peripheral 1/0 lines can be controlled directly from the
interval timers for generating programmable frequency square waves and for counting externally generated pulses. To
facilitate control of the many powerful features of this chip, the internal registers have been organized into an interrupt
flag register, an interrupt enable register and a pair of function control registers.

e Very powerful expansion of basic SY6520 capability.

e N channel, depletion load technology, single +5V

Supply.
o Completely static and TTL compatible.

e CMOS compatible peripheral control lines.

e Expanded “handshake” capability allows very positive

control of data transfers between processor and
peripheral devices.

PACKAGE OUTLINE

s |

40

10° max.

DOT‘%RLF;(O:;?; 800 max. (16.87) 826
15.24 595
ool 8 § mm) (16.11) .5;)6
1 20 f i
.155 max.
2.020 max. {3.83 mm)
1.
(61.30 mm) 190 max.
I’(wz mm)
310 max.
- (7.87 mm)
(1.66) .085
(1.01) 040 TVP 100 min.
(2.54 mm)
( 45) 018 010 min.
1.910 (48.51 mm) (.26 mm)
1.880 (48.00 mm)
19 EQUAL SPACES
-100 @ TOL. NONCUM.
(2.64 mm)
NOTE: Pin No. 1 is in lower left corner when
Y is in normal
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MAXIMUM RATINGS

Symbol Value Unit This device contains circuitry to protect the
Supply Voltage Vee  ~03t0+7.0 Vdc inputs against damage due to high static voltages.
Input Voltage Vin -03to+7.0 Vdc However, it is advised that normal precautions
Operating Temperature Range TA 0to+70 °C be taken to ayoid application of any voltage
Storage Temperature Range Tstg -55to+150 °C higher than maximum rated voltages.

Electrical Characteristics (Vce = 5.0V 5%, V§s = 0, TA = 0°C to 70°C unless otherwise noted)

CHARACTERISTIC 'SYMBOL | MIN TYP MAX UNIT
Input high voltage (normal operation) VIH +24 - Vee Vdc
Input Low Voltage (normal operation) VIL -03 - +04 Vdc
Input Leakage current - ViN =0 to 5 Vdc IIN - 1.0 2.5 uAde
R/W, RES, RS0, RS1, RS2, RS3, CS1,
CS2,CAl, @2
Off-state input current - VIN= 4 t0 24 V ITs] - 20 £10 uAdc
Vce = Max, DO to D7 )
Input high current - VfH=24 V IIH -100 -250 - pAde
PAQ - PA7, CA2, PBO - PB7, CB1, CB2
Input low current - Vi, = 0.4 Vdc IiL - -1.0 -1.6 mAdc
PAO - PA7,CA2,PBO - PB7, CBI, CB2
Output high voltage VoH 24 - - Vdc

Vee = min, ljpad = -100 pAde
PAO - PA7, CA2, PBO -PB7, CB1, CB2

&: Output low voltage VoL - - +04 Vdc
2 9 Vee = min, ljgad = 1.6 mAdc
S Output high current (sourcing) IoH
8 VOH=24V -100 | -1000 - pAde
¥ VoH = 1.5 V, PBO - PB7, CBI, CB2 -3.0 -5.0 - mAdc
Output low current (sinking) oL 1.6 - - mAdc
VoL =04 Vdc
Output leakage current (off state) Ioff - 1.0 10 uAdc
iRQ
Input capacitance - Tp = 25°C, f = 1 Mhz Cin
R/W, RES, RS0, RS1, RS2, RS3, CS1, CS2 - = 7.0 pF
DO - D7, PAO - PA7, CAl, CA2, PBO - PB7, - - 10 pF
CB1,CB2
&2 input - - 20 pF
Output capacitance - Tp = 25°C, f = 1 Mhz Cout - - 10 pF
Power dissipation Pd — — 1000 MW
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TYPES SN54LS240,SN5415241,SN541L5244,SN545240,SN545241,
SN741L5240,SN7415241,SN741LS244,SN745240,SN74S241

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

Typicel Typicsl Typical Propagation Typical Typical Power
oL 10H Delay Times Enable/ Dissipati
{Sink {Scurce Disable (Enabled)
Current) Current) Inverting Noninverting  Times lnverting Noninvarting
SN54LS’ 12mA  -12mA 105ns 12ns 18 ns 130 mwW 135 mW
SN74LS’ 24mA -15mA 105ns 12 ns 18 ns 130 mW 135 mW
SN54s* 48 mA —12mA 45ans 6 ns 9ns 450 mW 538 mW
SN748° 64mA —15mA 45ns 6ns 9ns 450 mwW 538 mW
SN54LS240, SN54S240 . .. J
e 3.State OQutputs Drive Bus Lines SN7415240, SN74S240 . . .J OR N
or Buffer Memory Address Registers (TOP VIEW)

Vee 28 WY1 2a4 V2 2A3 V) 2A2 Iv4 2ay

e P-N-P Inputs Reduce D-C Loading

e Hysteresis at Inputs Improves
Noise Margins

description

b} /
These octal buffers and line drivers are designed / / / / / /
specifically to improve both the performance and <{> 2 = &

density of three-state memory address drivers, clock A A .
drivers, and bus-oriented receivers and transmitters.

The designer has a choice of selected combinations of —’| 2 3 s 3 s 3 s
inverting and noninverting outputs, symmetrical G W6 A1 Ive 1AZ  2v3 A3 2v2 1AG Vi GND
(active-low output control) inputs, and comple-

mentary G and G inputs. These devices feature high SN54L5241, SNSAS241 ... .

SN741LS241,SN745241...JORN
{TOP VIEW)

Vee 26 wvy 228 vz 2A3 W3 242 Y4 2A)
28 L ” L] 16 ® 3 2 n

"
schematics of inputs and outputs I3
'LS240, ‘L5241, ‘LS244
EQUIVALENT OF TYPICAL OF ALL o> Y

EACH INPUT QUTPUTS / / ,/ /
v - < fd
cc NS ES
INPUT ¥ L A
1

2 3 4 $ [} 7 8 L L

fan-out, improved fan-in, and 400-mV noise-margin.
The SN74LS’ and SN74S’ can be used to drive
terminated lines down to 133 ohms.

-—————e—Vce

-

§ R ‘ﬂ 1A ava 1a2 vy 1a3 w2 ALY e GND
# —— SNS4LS244 ... 3
SN74LS244 ... JOR N
(TOP VIEW)
UTPUT
. Vee 28 vy 2a4 V2 za3 1Y) 3A2  ive 241
'$240 ‘S241 20| {w| [w| jol {w] ] fu]l {n] [u] ln
EQUIVALENT OF
INPUT
EACH INPU —
o
Vee - ’ / / l/ / / / /
c[} " - “
INP —
T 'L$240, 'LS241, °LS244; A
R =50 2 NOM L,
'82‘;0'3:“:N T2 eds e s s w
2 OM 16 A1 avae 1A2 vl 143 wve A4 vt N
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TYPES SN54100, SN74100
8-BIT BISTABLE LATCHES

BULLETIN NO. DL'S 7211830, DECEMBER 1972

logic

FUNCTION YABLE
{Each Latch)
INPUTS QUTPUTS
D Gl a a
L H L H
H H H L

X L Qy GQp

H = high lavel, X = jrrelevant
Qg = the level of Q before the
high-to-low transition of G

description

These latches are ideally suited for use as temporary
storage for binary information between processing
units and input/output or indicator units. Informa-
tion present at a data (D) input is transferred to the Q
output when the enable (G) is high and the Q output
will follow the data input as long as the enable
remains high. When the enable goes low, the informa-
tion (that was setup at the data input at the time
the transition occurred) is retained at the Q output
until the enable is permitted to go high.

These circuits are completely compatible with all
popular TTL or DTL families. All inputs are diode-
clamped to minimize transmission-line effects and
simplify system design. Typical power dissipation is
40 milliwatts per latch. The SN54 100 is characterized
for operation over the full military temperature range
of —55° to 125°C; the SN74100 is characterized for
operation from 0°C to 70°C.

SN54100. ..J OR W PACKAGE
SN54100...J OR N PACKAGE
(TOP VIEW)

ENASLE
vee  u WI 104 104 103 703 F04  ID4 I3 & W

28] f23] 122} In| {20 19 L] n i1 % 1) 13

&

|

1 12
01 esasit
x

~
-
s
-
®

positive logic: see function table

NC—No internal connection

functional block diagram (each latch)

TO OTHER LATCHES <-4

ENABLE DATA

schematic (each latch)
> YO OTHER LATCHES
vee

t‘m ak » Sh34k 4u giek llj\n
:
. V h

16hga N

T PR FTL

¥ ¥ i
>

TO OTHER LATCHES < Ls
ENABLE paTA TO OTHER LATCHES

Resistor values shown are nominal end in ohms.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vcc (seeNote 1) . . . . . .

Inputvoltage . . . . . . . . . . . . . . 55V
Intermitter voltage (see Note 2) 5 % & 8§ o3 .. ... 55V
Operating free-air temperature range: SN54100 . . -55°C to 125°C

SN74100 . . 0°C to 70°C

Storage temperature range .

NOTES:

—65°C to 180°C

1. Voltege velues, except Interemitter voltage, sre with respect to network ground terminal.

2. This is the voltage between two emitters of a multiple-emitter input transistor. For this circuit, this rating spplies between the
enable end D inputs of any tetch.
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TYPES SN54157, SN54L157, SN54LS157, SN541S158, SN54S157, SN54S158,
SN74157, SN74L157, SN74LS157, SN74LS158, SN74S157, SN74S158
QUADRUPLE 2-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

BULLETIN NO. DLS 7711847, MARCH 1974—-REVISED AUGUST 1977

features
e Buffered Inputs and Outputs
e Three Spesd/Power Ranges Available

SNB4167, SN54LS157, SN54S157 ... J OR W PACKAGE
SNS4L157 ... JPACKAGE

{TOP VIEW)

SN74157, SN74L1567, SN74LS157, SN745157 . .. J OR N PACKAGE

INPUTS OUTPUT INPUTS OUTPUT

TYPICAL

AVERAGE TVFICAL, Vcc STROBE 4A 48 4y 3A 38 3v
TYPES POWER

PROFABATION DISSIPATION
TIME

‘167 9ns 150 mwW
‘L1687 18ns 75 mW
‘LS167 B ns 49 mW
‘S167 6ns 250 mW
‘LS168 7ns 24 mW
‘5158 4ns 195 mW

applications
e Expand Any Data Input Point
e Multiplex Dual Data Buses

SELECT 1A 18 1 _2A 28 2Y GND

INPUTS OUTPUT INPUTS OUTPUT

positive logie:
Low level at S selects A inputs
High fevel at S selects 8 inputs

e Generate Four Functions of Two Variables
{One Variable Is Common)

e Source Programmable Counters
description

SNS4LS168, SN54S158 ... J OR W PACKAGE
SN74L.S168, SN74S158 ... J OR N PACKAGE
(TOP VIEW)

These monolithic data selectors/multiplexers contain
inverters and drivers to supply full on<chip data
selection to the four output gates. A separate strobe
input is provided. A 4-bit word is selected from one Glwjjujjujrijuijwlls
of two sources and is routed to the four outputs. The l I I
‘157, °L157, 'LS157, and ‘S157 present true data e e
whereas the ‘LS158 and ‘S158 present inverted dats
to minimize propegation delay time.

INPUTS OUTPUT INPUTS OUTPUT

Vee STROBE 4A 4B 4Y- 3A 38 v

FUNCTION TABLE
INPUTS QUTPUT VY
’1567, °L157,{ ‘L8168
RO EI S i
STROBE |SELECT. A B st 157|188 ‘
H X X X L H SELECT_1A 18 1Y _2A 28, 2Y GNO
L L L X L H - INPUTS OUTPUT INPUTS OUTPUT
L L H X H L
positive logic:

L H X L L H Low level 8t S selects A inputs
L H X H H L High level at S selects B inputs

H = high fevel, L = low level, X = irrelevant

absoluts maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Voo {seeNote 1) . . . . . . . . ¢ . o0 oo oo e e e e . . Vv
inputvoltage: ‘167,°LIS7,°S158 . . . . . . « ¢ v ¢ ¢ 4 e v e e e e e e e e e e e e 55V
LSTIB7,°LST58 & . . vt e e e e e e e e e e e e e e e e e e e e e e e e 7V

Operating free-air temperature range: SN54°, SN54L°, SN54LS’, SN54S’ Circuits . . . . . ~55°C to 126°C
SN74°, SN74L°, SN74LS’, SN74S° Circuits . . . . . . . . . 0°C to 70°C

Storage temperature range . . . .

NOTE 1: Voltege values are with respect 10 network ground terminal,

—65°C to 150°C

TEXAS INSTRUMENTS
INCORPORATED
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TYPES SN541S157, SN54LS1h8, SN54S157, SN54S158,
SN74LS157, SN74LS158, SN74S157, SN74S158
QUADRUPLE 2-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

functional block diagrams

‘L5187, "S167

(2)
1A

(3}

(4)

A (5)

% 2]

{7

(§3)]

{10}

© 4y

{14)
4A

(13}
48

12)

{15}

STROBEG —— @O

[§1]

SELECTS —
K«:

‘L8168, B168

2
!A”

(3)

(4)

(5)
2A

28 (6)

{11

10!
g

(9}

(14)
4A

(13)

{12)

4B
{15)

STROBE § —————eeu—@—

1
SELECTS m

schematics of inputs and outputs

‘LS157, ‘'LS158

EQUIVALENT OF EACH INPUT
ﬂVc'c

Req
INPUT -

4

) 4

S or G inputs: Req = 8.5 kI NOM

A or B inputs: R.q = 17 k2 NOM |.

TYPICAL OF ALL QUTPUTS

e Gl
120 2 NOM ce

%OUTPUT

‘5167, ‘5168

EQUIVALENT OF EACH INPUT

INPUT

S or G Inputs: Req =14 kS NOM
A or B inputs: R.q =28kl NOM

TYPICAL OF ALL OUTPUTS

——y
50 22 NOM cc

f '

ra

ouUTPUT
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ASS CAPACITORS
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TIP 29 =NPN
TIP 20=PNP

E
Ol TorP o
B

Y2

Y4
DI Q3 )
ujl?o —@—O +2v.ouT H
Y2 & Y6 TO VERT. colL oM
D1 25 DEFLECTION YOKE YO
eV 2 4700uf JyGee Y4 & YO TO HORIZ. COIL ON
‘ 25y, = 4705 DEFLECTION
L, D8 Sy, DEFLECTION YoxE YOKE
L 1
O 0——{(} 4
DA
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