MOS TMS 4100 JC, TMS 4100 NC
LSI SERIES CHARACTER GENERATOR

;'TII

features 2

®  Static operation s

L] 2240-bit capacity 2

[ 64 Characters of 35 bits (5 x 7) or ;-3

L) 32 Characters of 70 bits (5 x 14) 3

L] TTL compatible

L] 700-ns maximum access time

[ ] 7-bit input address

L] Single-ended open-drain output buffers

. description

The TMS 4100 JC/NC series is a family of MOS read-only memories, each with a capacity of 2240 bits. Two organiza-
tions are available:

1) 64 words of 35 bits (5 x 7)
2) 32 words of 70 bits (5 x 14)

The memory is organized to function primarily as a character generator. The seven outputs represent a columninab x
7 dot matrix. :

The output word appears as a 5-word sequence on each of the output lines. Sequence is controlled by 5 strobe lines
{column select), which feed directly into the buffer section of the memory. By enabling the first strobe line, the first
group of 7 bits (first column} is obtained at the output. Then the second, third, fourth, and fifth strobe lines are enabi-
ed. The column select can remain fixed while the character address changes, or the character address may remain fixed
while the column select changes.

The decoder will accept a 7-bit parailel input. Because only six bits are required in order to decode the 64 input words,
the seventh bit may be used as a chip enable. If the memory is organized as 32 words of 70 bits, it is possible to have
two chip-enable lines.

The TMS 4100 JC/NC series features static operation. No clocks are required. The output data will remain valid as
long as the input address {including chip select) remains unchanged. The VGG supply may be clocked to reduce power
consumption without affecting access times.

Output buffers are single ended, open drain and allow the wired-OR connection.

The number of words per output is increased by hardwiring together the outputs of different devices. Hardwiring out-
puts perform the AND function in negative logic.

*TMS 4100 JC” designates a unit mounted in a 28-pin hermetically sealed ceramic dual-in-line package, and
“TMS 4100 NC” is the part humber for the unit mounted in a 28-pin plastic package.

logic definition

Negative logic is assumed for all inputs.

a) Logic 1 = most negative voltage (—14 V)
b)

Logic 0 = most positive voltage (0 V)

An output dot is defined as the ““on’’ state of the output MOS transistor and an output blank as the “off”’ state.
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TMS 4100 JC, TMS 4100 NC
SERIES CHARACTER GENERATOR

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

Supply voltage Vpp range (SeeNote 1) . . . . . . . . . . . . . . . . . . . . .-=30Vt03V
Supply voltage VGG range (SeeNote 1) . . . . . . . . . . . . . . . . . . . . .=-30VtoO3V
Data input voltage ranges (SeeNote 1). . . . . . . . . . . . . . . . . . . . . .=-30Vto05V
Operating free-air temperaturerange . . . . . . . . . . . . . . . . . . . . . .=25°Ct085°C
Storage temperature range . . . . . . . . . ... e e e e e e e —65°C to 150°C

recommended operating conditions

CHARACTERISTICS MIN NOM MAX UNITS
Supply voitage Vpp —-12 —14 —16 \4
Supply voltage VGG —24 —28 —29 \%
Input, column select and enable logic 1 -9 —14 —-16 \Y
Input, column select and enable logic O +0.3 0 -3 v

Maximum speed of operation will be obtained when operating at the nominal values. The design of the unit permits a
broad range of operation that allows the user to take advantage of readily available power supplies (e.g., +12 V, 0, —12 V).

electrical characteristics (under nominal operating conditions at 25°C unless otherwise noted)

PARAMETER (See Note 1) TEST CONDITIONS MiN TYP MAX UNITS
1) Output Blank Currant (Note 2) —14 V applied to output 10 uA
o) Output Dot Current {Note 2) —14 V applied to output 1 2 mA
1(0) Output Dot Current {(Note 2} Vop = _12_ V. Veg=-24V, 0.5 1 mA
—12 V applied to output
V(o) Output Vottage for a Dot {Note 2) 1o =0.5mA -1.3 —-2.8 v
Vi) Qutput Voltage for a Dot (Note 2) lo=1mA —25 —6 \"
Input and Column Select Leakage Current | —14 V applied to input 1 uA
Ipp Drain Supply Current 14 25 mA
fele Gate Supply Current 1 mA
Power Dissipation 250 400 mwW
Address Input Capacitance 6 15 pF

NOTES: 1. These voltage values are with respect to network ground terminal (Vgg).
2. An output dot is defined as the On state of the MOS output transistor. An output blank is defined as the Off state.
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TMS 4100 JC, TMS 4100 NC
SERIES CHARACTER GENERATOR

switching characteristics (at nominal operating conditions and 25°C unless otherwise noted)

PARAMETER (Refer to Switching Diagram) TEST CONDITIONS MIN TYP MAX UNITS
Character Access Time, Bipolar Load 400 700 ns
Vgg=+12V, V =0V,
Character Access Time, Bipolar Load S8 op=0 500 700 ns
Vgg=—-12V
Column-Select Access Time Bipolar Load 150 300 ns
Vgg =+12V, V =0V,
Column-Select Access Time, Bipolar Load SS oD 200 350 ns
VgGg =—-12V
Character Access Time, Low Power TTL Load 500 850 ns
Vgg=+12V, V =0V,
Character Access Time, Low Power TTL Load Ss bo 600 950 ns
Vgg =-—12V
Column-Select Access Time, Low Power TTL Load 200 400 ns
Vgg=+12V, V =0V,
Column-Select Access Time, Low Power TTL Load ss oo 300 500 ns
Vgg =—-12V
switching circuit and switching diagram
a) Bipolar load
Vss Vpp VGG
ADDRESS TMS 4100 JC
COLUMN SELECT
address or column-select input voltage
Vss j— e m—— ———— e —— —
/
INPUT +
// Vgs -9 V
N\
taccess
200 uA
OUTPUT CURRENT
‘ 20 A
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TMS 4100 JC, TMS 4100 NC
SERIES CHARACTER GENERATOR

switching circuit and switching diagram (continued)

b} Low power TTL load

Vss Vpp VGG

T ;T' T Vour SN74L00

ADDRESS TMS 4100 JC +5V

2k
COLUMN SELECT O——T

address or column select voltage

Vss —— o~ — —

INPUT /

OUTPUT VOLTAGE

ov

custom programmed devices

The TMS 4100 JC/NC series is programmed at the gate-oxide stage of manufacturing. Programming charges are reduced
to a minimum because only one mask per unique design need be created (gate oxide removal mask). All other proces-
sing steps remain the same for all devices. Options available to the customer during programming are:

L memory organization
L4 character format
L4 enable logic polarity (or permanently enabled)

The encoding of the gate mask is done by computer to provide a fast, error-free encoding process.

Standard encoding sheets are used. These encoding sheets (SOF TWARE PACKAGE) are available from the Tl sales
office.

mechanical data

This device is available in both a 28-pin hermetically sealed ceramic dual-in-line package (TMS 4100 JC) and a 28-pin
plastic package (TMS 4100 NC). These packages are designed for insertion in mounting-hole rows on 0.600-inch centers.
{See MOS/LSI packaging section.)
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TMS 4100 JC, TMS 4100 NC
SERIES CHARACTER GENERATOR

pin configuration
Depending on the organization of the memory, three pin configurations may be used.

Package Pin Configuration, TMS 4100 JC/NC

CONFIGURATION
A B8 c
TOTAL OUTPUTS—
PIN NO. TOTAL QUTPUTS— MORE THAN 7, TOTAL QUTPUTS—
7 OR FEWER FEWER THAN 14 14

1 01 01 04

2 NC 02 02

3 0, O3 03
4 NC 04 O4

5 O3 Og Os

[] NC Og Og

7 O4 07 07
8 NC Og Og
9 Og Og Qg
10 NC O10 010
" Og O11 O11
12 NC 042 O12
13 07 O13 013
14 Vpp VoD 014
15 VGG VGG VoD
16 le i VGG
17 Vss Vss 's
18 Ca Ca Vgs
19 Cg Cg Ca
20 Cc Cc Cg
21 Cp Cp Cc
22 Ce Cg Cp
23 g ig Cg
24 la la Ig
25 13 13 g
26 12 12 '3
27 tq X 19
28 t7 17 Iy
NC — NOT CONNECTED 0 — OUTPUT I — INPUT
[ — COLUMN SELECT

28 15

nOonoOoAonNAnOoQooOonnaQ

D TOP VIEW

[
?UUUUUULJUUUUUL}
14

standard devices

Because certain codes are widely used, T1 has created a series of standard devices that are available off the shelf and for
which there is no coding charge. The most widely used standard device is: TMS 4103 JC/NC USASCII CODE (See

attached character format).

4
Organization: 64-Character Storage

35-Bit Character Matrix
6-Parallel Character-Address Input
Chip Enabled by Logic 1 Applied to 17
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TMS 4100 JC, TMS 4100 NC
SERIES CHARACTER GENERATOR

standard devices (continued)
Other Avaitable Standard Circuits:

° TMS 4177 JC/NC and TMS 4178 JC/NC. These two devices are used as a unit to implement a 7 x 10 row
output character generator. The two devices are wired OR and are scanned in succession.

- USASCI{ Code
- 64-Character Storage
— 7-Bit Paraltel Input

See attached character format.

] TMS 4179 JC/NC
— EBCDIC Code
. 64-Character Storage
- 7-Bit Parallel Input

See attached character format.
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TMS 4100 JC, TMS 4100 NC
SERIES CHARACTER GENERATOR
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TMS 4100 JC, TMS 4100 NC
SERIES CHARACTER GENERATOR
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TMS 4100 JC, TMS 4100 NC
SERIES CHARACTER GENERATOR
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TMS 4100 JC, TMS 4100 NC
SERIES CHARACTER GENERATOR

N NE
b3 oY <<
T
HEEE TS EEFHEAT9 !f%i
2.
BPEEFEER) LY
EBEEEEE] SEEEEEE
11T T
NI :_::# EEEECTTS) :
Sms=szme:
T 11T
CEPTICITE e SIADEEEE i o
11T H 11T
o~
Py 2°2 %58 OO
ol BRI il EEEEEES Higt
B 2 5t
< 8 -
s &% W ’
5o FEPFERS BREEEEE ‘
= :
o«
29
Z00Q NRIARSEE EEEELTS)
ns g
Ee
Lzu g § =" =
L EEER[EES EEEREES &
'3 :
TE i -
22"
z s g EEEEES ] QEEEEEE
2 = H
~N -
x E. x rH [Caam
~ o) [’ > T TST=T5T 37
= :’g’ FEFEET3 et E T
!
o aaum susl
EEEEETS EEFEE [l
t :_FJ H
ana au' [
FEREEES HakR FEEREES §
L
g
SEEEERE EFEEES §
GECEREE P FERPE T3
H
’5 = e |
-
1T

6 [Q]

5 [0}

4 [0}

3 {of

2 |9

1 [

7 [0
CA—|
CA
07

6 [0]

5 0]

4 [0]

3 [0]

2 1]

1 [1]

7 [0}
|
-
H

4177
4178

TEXAS INSTRUMENTS 14185

INCORPORATED
POST OFFICE BOX 5012 » DALLAS. TEXAS 75222

This Material Copyrighted By Its Respective Manufacturer



TMS 4100 JC, TMS 4100 NC
SERIES CHARACTER GENERATOR
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MOS COLUMN OUTPUT CHARACTER GENERATOR — TMS 4100 JC/NC SERIES
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