MOS TMS 2600 JC, TMS 2600 NC
LSI 2048-BIT STATIC READ-ONLY MEMORY

features
L] 2048-bit capacity

Static operation

LZ6L "AHVNNVP

Maximum access time under 1 microsecond

Two organizations available

Open-drain output buffers or double-ended buffers
TTL compatible

24-pin dual-in-line package

description
The TMS 2600 JC/NC series is a family of static read-only memories,each with capacity of 2048 bits.

Programming the memory content and output buffer configuration is accomplished by changing a single mask during
device fabrication.

tnputs are available for enabling the chtp and for selecting between a memory organization of 512 words of four bits or
256 words of eight bits.

A ¢

Two types of output buffers are available:

° Single-Ended (open drain)

Designed for driving TTL, this output has one MOS device with its drain at the output and its source at
chip ground (substrate).

L] Double-Ended

Designed for driving the inputs to other MOS integrated circuits and devices, this version has its own MOS
load resistor provided intemally. It requires no additional external circuitry.

“TMS 2600 JC” designates a unit mounted in a 24-pin hermetically sealed ceramic dual-in- Ime package, and ““TMS
2600 NC™ is used for a unit mounted in a 24-pin plastic package. P .

logic definition

i
Negative logic is assumed.
a) Logical 1 = most negative voltage

b)  Logical 0 = most positive voltage

operation

The TMS 2600 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 5
consumption without affecting access times. Access time is defined as the time between a change of data on any logic ,

input or chip select line and a change of data on the output of a TTL gate. (See switching circuit}.
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TMS 2600 JC, TMS 2600 NC
2048-BIT STATIC READ-ONLY MEMORY

operation (continued)

A logical O on the chip select input will cause the outputs to become open circuits on the ““single-ended” (open-drain)
type output buffer and will cause the outputs to go to Vpp on the double-ended {push-pull} type output buffer.

The number of words per output is increased by hardwiring together the outputs of different devices. Note that, when
using the hardwired output technique, all devices should have single-ended buffers. Hardwiring outputs performs the

AND function in negative logic.

organizational control logic

QUTPUTS
B9 B3 Bg By B2 B4 Bg Bg
256 words of 8 bits {MC = Logicai 0):  Ag = Logicai 1 Enabied Enabied
512 words of 4 bits (MC = Logical 1}: Ag = Logical 0 Enabled Logical 1
Ag = Logical 1 Logical 1 Enabled

To use the device as a 512 words of 4 bits, connect B1 to By, B3 to B4, Bg to Bg, B7 to Bg.

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

Supply voltage Vpp range {SeeNote 1) . . . . . . . . . . . . . . . . . . . . .=-30Vto03V
Supply voltage VGG range (SeeNote 1} . . . . . . . . . . . . . . . . . . . . .-30Vto03V
Data input voltage ranges (SeeNote 1). . . . . . . . . . . . . . . . . . . . . .=-30Vto03V
Operating free-air temperaturerange . . . . . . . . . . . . . . . . . . .. . —25°C 10 85°C
Storage temperaturerange. . . . . . . . . . .+ . « + « . +« « . +. . . . .. -B5Cto150°C

NOTE 1: These voltage values are with respect to Vgg (substrate).

recommended operating conditions

CHARACTERISTICS MIN NOM MAX UNITS
Supply voltage Vpp —9 —12 —-16 v
Supply voltage Vgg -18 —24 -29 A%
Input, chip select logic 1 —8 —-12 —-16 \4
Input, chip select logic 0 +0.3 0 —3 \4
Input pulse width 650 ns

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). Larger power supplies (e.g., +14 V, —14 V) may be used.
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TMS 2600 JC, TMS 2600 NC
2048-BIT STATIC READ-ONLY MEMORY

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

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
lout(o) Logical 0 output current {Note 1) —12 V applied 3 7 mA
lout(1) Logical 1 output current (Note 1) —12 V applied 10 BA
Zout(1) Logical 1 output impedance (Note 2) V applied = Vpp + 3 18 25 k2
Zoutlo) Logical 0 output impedance (Note 4) V applied = Vgg —3 03 1.1 kQ
Vout({1) Logical 1 output voitage (Note 2} R =1mQ -9 -12 v
Vout(0) Logical O output voltage {Note 2) RL=1mQ 0 —-2.0 v
A1 Access time (Notes 1 and 3) See switching circuit 600 1000 ns
ta2 Access time (Notes 1 and 3} See switching circuit 550 1060 ns
Py Power dissipation (Note 2) All outputs at Logical 0 180 mwW
'R Input ieakage current —12 V applied to input 1 uA
Cin Input capacitance Vin=0V, f=1MHz 5 pF
Ipp Drain current (Note 2} All outputs = Logical 0 15 mA
IGG Gate current 1.0 HA

NOTES:

. Open drain buffer

,  Push-puli buffer

1
2
3. See Switching Diagram
4

. Either open-drain or push-puli configuration

mechanical data and pin configuration

This device is available in both a 24-pin hermetically sealed ceramic dual-in-line package (TMS 2600 JC} and a 24-pin
plastic package (TMS 2600 NC). These packages are designed for insertion in mounting-hole rows on 0.600-inch

centers.
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Vpp - drain power supply
VGG - ground power supply
Vgg - substrate
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TMS 2600 JC. TMS 2600 NC
2048-BIT STATIC READ-ONLY MEMORY

switching circuit and TTL interface

Value of R depends on system speed and power requirements.

loading in actual use (board, interconnect, etc.).

+12V -12v
R'l
SN7426
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The output capacitances are not part of the TTL interface. They aré used in the switching circuits to simulate parasitic capacitance

switching diagram
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TMS 2600 JC. TMS 2600 NC

2048-BIT STATIC READ-ONLY MEMORY

off the shelf devices

These devices have been programmed by Tl and are available off the shelf

TMS 2601 JC/NC

1)

This device has been programmed to demonstrate the capabilities of the TMS 2600 JC/NC series. It is used

as a sample device. The buffers are single ended.

TMS 2602 JC/NC Code Converter

2)

This device converts the USASCII code into the selectric line code and vice versa.

TMS 2603 JC/NC Code Converter

3)

This device converts the full EBCDIC code into the USASCII code.

Truth tables for the TMS 2602 JC/NC and 2603 JC/NC are available upon request.

TRUTH TABLE, TMS 2601 JC/NC

14

INPUT INPUT INPUT

ADDRESS

INPUT
ADDRESS
U
1
s
3
“
5
6
7
]
10

55555535595 205025555505055505350050000350000000332029992393505532
No00000000000000000003000000C00C0000C00000000RRR0000000000800853S
D 0505000000 000000C000000000000000000003000000050000030002300093303
§ 000000000000000000DCC0000000000CCC0000000000000000e3290030000038
P 000000000000 000000000000000000T00C0000V000000IF00TRIRRIOA0O0003
K 552202050255 2050200030000500000000000200C0O30II509230IIIOICOIOID
S A At At D A A 40O DO MmN OO0 0D0~NO00000A00000ODO30000902320202032

3 P DRI PEPUpHIpEpEP PR

"3
i
ENMINO- DO~ AUMINE~NDIO—AMINOFDFOINMINONDRIOANNLINON DR 2 WD TH O DR DIND L0
D9999999900000000001llllll11122222222223333333333A6«bhhb646555555
D\.lllllllzz222222222222222222222222222222222222_222222222222222222
<

5 0050200005005005205500000500005000000929000002350500099320000000

0005000000 309000°000900000000D0000000000000500900002030000003260
S 0000000000 000000000000000000000000000R00000000303000000000000A20
S o0255552200050c0700000500020000200000C00002000000I 909202033020 2a2
M M m DD M M4 M AN 0000 MmN 200000~m0000000000022903029993329299399°
B e Attt A A D D M AN M A OO DDA A MDD DD DD e
B ottt ettt et 4t ot o ot otk o d ot ot e

O ot ot 4ttt it ottt 4t kit o 4 ot ot ot 4 0 ot

]

i

B DI 2= UNINO=DRO=NMINO~DIO—SANMINO~DRO=ANMINO~DREI =AM INOFDROANDLNON DO O

DﬁZBJ&JB.JJJ.JJ««h,.éhab~A555$S55555666666566617777?777733uuu6883899
N L O L L L L L L L L L L L L L L R L L L L L L L S A i o it et ot

a

<

5 005000559005050090000950005038005900009050000000000000000000000

$ 000000500002 005000000000000000C00000000000000000EC000000200020000
P e A OO A B GG AN, 000060 N~O0000000000000000000500086000000
S -
) et 4ttt ottt ot 4 ot ot kot ok 8 4 ol ot 4
K SRR RSP e e T R
B ot 4 ettt e o 4 4 o 4 4t k1t ko ot ko 4

O etttk ot ottt o ot o ok kot ot ok 4 4 4

64
65
66
67

~
G A d A A d M4 i@ D A A A A0 BB O OG5 000 1005000000009 0900009002V00000000
%11111111111x111||1111111111111111111111100111111nnoonlllooaoooll
> ————————
M111111111111111111111111111111111111111111111111111 |||||| i ———
O e e Sttt ot kot ottt 0t ok
B o et e ot 4 2 et b 4ttt it ottt

O e o e o ot 4 4 4 8 4

14-143

TRUMENTS

INCORPORATED
POST OFFICE BOX 5012 s DALLAS, TEXAS 75222

Texas |



TMS 2600 JC, TMS 2600 NC
2048-BIT STATIC READ-ONLY MEMORY

SOFTWARE PACKAGE
input format

Programming information for the TMS 2600 JC/NC should be transmitted to Tl in the form of a DECK of 43 STANDARD
80-COLUMN COMPUTER CARDS, accompanied by a listing of these cards. This method eliminates many chances for
error and guarantees the fastest delivery schedule of ROMs. Upon receipt of each deck, a computer run will be made and

a copy of the computer-generated truth table sent back to the customer. This copy should be checked carefully. If any
errors are discovered, Tl should be notified immediately so that work can be stopped and the necessary adjustments

made.

Information on the various circuit options desired will be transmitted on a special form supplied by Ti.

The main memory array can be so programmed that for any binary input of Ag through A1 (0 to 255), the outputs Bg
through B1 are uniquely determined. Since Ag and MC are used to select output paths, the internal storage of data in
the array is the same regardless of organization — 256 x 8 or 512 x 4.

Each card in the data deck describes the outputs for six or twelve input addresses, depending on whether eight or four
outputs are desired. All addresses must have their outputs defined. The addresses must also be placed in consecutive
order. Cards should be punched according to the following format.

data card format

1-2 Punch the sequential card number (01 through 43)
3 Blank
4-5 Punch a "*26” to signify TMS 2600 JC
6-11 Punch the Z identification number supplied by T1 MOS Marketing (2 letters, 4 numbers)
12 Blank (a space for the revision letter if necessary)
13 Punch a ‘8" if using the 256 x 8 configuration, or punch a 4" if using the 512 x 4 configuration
14 Punch a “D"" for open-drain type output buffers, or punch a P’ for push-pull type output buffers

15-17 Punch a right-justified integer representing the binary input address (0-255 if 8 outputs, 0-511 if only 4 out-
puts) for the first set of outputs described on the card

18 Punch a ““—"" {minus sign)
19-21 Punch a right-justified integer representing the binary input address for the last set of outputs described on
the card
22 Blank

23-80 Punch a description of the output sets selected for the range of input addresses specified on the card. A
“1"" for a logical 1 and a 0" for a logical 0

For a 256 x 8 configuration each card will describe 6 output sets. The 43rd card will contain only 4 output sets.

23-30 Punch the outputs desired for Bg, B7, Bg, B, By, B3, B2, and B1, in that order, for the first address
specified on the card

33440 Punch the outputs desired for the second address

43-50 Punch the outputs desired for the third address
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TMS 2600 JC, TMS 2600 NC
2048-BIT STATIC READ-ONLY MEMORY

data card format (continued)

Column

53-60 Punch the outputs desired for the fourth address
63-70 Punch the outputs desired for the fifth address
73-80 Punch the outputs desired for the sixth address

For a 512 x 4 configuration, each card will describe 12 output sets. The 43rd card will contain only 8 output sets.

23-26 Punch the outputs desired for Bg or B7, Bg or B, B4 or B3, By or By, in that order, for the first address
specified on the card.

27-30 Punch the outputs desired for the second address
33-36 Punch the outputs desired for the third address
37-40 Punch the outputs desired for the fourth address
43-46 Punch the outputs desired for the fifth address
47-50 Punch the outputs desired for the sixth address
53-56 Punch the outputs desired for the seventh address
57-60 Punch the outputs desired for the eighth address
63-66 Punch the outputs desired for the ninth address
67-70 Punch the outputs desired for the tenth address
73-76 Punch the outputs desired for the eleventh address
77-80 Punch the outputs desired for the twelfth address
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TMS 2600 JC, TMS 2600 NC

2048-BIT STATIC READ-ONLY MEMORY

512 x 4 organization — first, second, third and last cards
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TMS 2600 JC, TMS 2600 NC

2048-BIT STATIC READ-ONLY MEMORY

256 x 8 organization — first, second, third and last cards
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Mos TMS 2602 JC, TMS 2602 NC
LSI USASCH-TO-SELECTRIC/SELECTRIC-TO-USASCII CODE CONVERTER

description
The TMS 2602 JC/NC is programmed TMS 2600 JC/NC ROM capable of converting both USASCI| to Selectric Line
Code, and Selectric Line Code to USASCII. Electrical and mechanical characteristics, interfacing, and timing are iden-

tical to those of the TMS 2600 JC/NC.

Inputs 11 through 17, and Outputs O2 through Og of the ROM correspond to the two codes as follows:

ROM INPUT SELECTRIC BIT USASCIt BIT ROM QUTPUT
I 1 b1 07
o 2 bs C3
I3 4 b3 04
Ig 8 byg Og
|5 A bg Og
I B bg 07
l7 S by Og

mode selection

Output O1 is even parity for the 7-bit output word.

Input Ig at logic O USASCII is converted to Selectric Line Code
Input 1g at logic 1 Selectric Line Code is converted to USASCHI
logic definition

As with the TMS 2600 JC/NC, negative logic is assumed.
Logical 1 = most negative voltage
Logical 0 = most positive voltage
code definition

The standard USASCI| table is used as.the USASCI| code. The selectric code used is the IBM Correspondence Selectric
Line Code. The following tables show the mapping from USASCII to Selectric and vice versa.
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