MOS TMS 4006 JC, TMS 4006 NC
LSt DIGITAL STORAGE BUFFER

features

[ ] Asynchronous input and output clocks
Serial or parallel input capability

No minimum clock rate (long-term storage)
Low output impedance

Double-ended buffer

28-pin CDIP or dual-in-line plastic package
Memory expansion by cascading units

description

The TMS 4006 JC/NC is a data storage register with a capacity of 11 or 13 words of 6 bits each. It performs storage on
a first-in first-out basis. The device employs a method of storage commonly referred to as “silo’’ mode.

Input and output of the digital storage buffer operate entirely independently. A word is transferred into the TMS 4006
JC/NC on the positive-going edge of the data input clock (DIC). A word is transferred out of the register on the positive
going edge of the data output clock (DOC).

The input and output clocks are completely independent of each other. There is no minimum clock rate. Logic used in
the TMS 4006 JC/NC is purely static and the device has long-term retention.

Once a character is entered it will be stored temporarily in the first available register. A control logic associated with
the next register will indicate whether or not that register already contains a valid word. If the next register is full,
the input word will stay in the first register. |f the next register is empty the word will fall down in parallel and be
transferred. This operation will be repeated time after time until a full register is met. The operation is completely
independent of the input, output clocks, and of all terminals.

The input word can be loaded either in serial or in parallel.

To load the device in parallel, the serial parallel (S/P) control must be at a logic 1.

To load in serial, the S/P control must be at a logical 0. A marker bit will be loaded concurrently with the first shift
pulse (data input clock). This marker bit will be a logical 0. In serial mode the input word will then be 7 bits {1 marker
bit and 6 data bits). Parallel inputs should be held at less than —10 volts or left floating. In parallel operation, the

serial input should be held greater than —1.5 volts or left floating.

The TMS 4006 JC/NC can store 11 words when operating in the serial mode and 13 words when operating in the
parallel mode.

When in serial mode a word cannot be “‘all zero’’; at least one of the data bits mustbe a 1.
Several outputs will allow the user to find out how much data is stored in the TMS 4006 JC/NC:

A Flag 1 output will indicate whether the first (first-in word) register is full.
A Flag 10 output will indicate whether the 10th register is full.

A Flag 13 output will indicate whether the 13th register is full.
Flag outputs may be used to generate a readout command when a certain number of registers are full.

An ADIS (any data-in storage) output allows the user to detect lock-up, which may occur if power supplies are discon-
nected. Different outputs on ADIS and Flag 1 indicate lock-up. The register must then be cleared.
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TMS 4006 JC, TMS 4006 NC
DIGITAL STORAGE BUFFER

description {continued)
A Clear input wili allow the user to clear all the registers of the TMS 4006 JC/NC simultaneously.

TMS 4006 JC/NC can be connected in cascade or in parallel to extend system storage capacity in increments of six digits
and/or 13 characters. To extend the character positions, two controls are provided: a next-register input clock (NRC),
which provides the input clock signal to the next register in a cascaded string, and a previous-register output clock (PRC)
which provides the output clock signal to the previous register in a cascaded string.

““TMS 4006 JC” is the part number for a unit mounted in a 28-pin ceramic dual-in-line package. In a 28-pin plastic
package the device is numbered “TMS 4006 NC"’.

operation

Transferring data into the device occurs on the positive-going edge of DIC. Output data appears on the positive-going
edge of the DOC and resets to one on the negative-going edge of the DOC.

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

Supply voitage Vpprange® . . . . . . . . . . . . . . . . . . . . . . . . .=30Vto03V
Supply voltage VG range® . . . . . . . . . . . . . . . . . . . .. ... .-=-3Vt03Vv
Clock and data input voltageranges® . . . . . . . . . . . . . . . . . .. . . .-3Vt05V
Operating free-air temperatureranges . . . . . . . . . . . . . . . . . . . . . . —25°Cto85°C
Storage temperaturerange . . . . . . . . . . . . . « « . . . . . . . . .. -55Cto150°C

* These voltages are with respect to network ground terminal.

recommended operating conditions

CHARACTERISTICS MIN NOM MAX UNIT

Supply voltage VGG —23 —24 —28 \
Supply voltage Vpp —-13 —-14 -18 A\
Data input voitage

Vin{0) logical 0 0 —-2.0 -3.0 \

Vin(1) ltogical 1 -1 -12 —16 \4
Clock input voltage

Vg(0) togical O 0 —2.0 -3.0 \Y

V(1) logical 1 -1 =12 —16 v
S/P input

Serial mode -0.3 o] -1.6 \4

Parallel mode —23 —24 —28 v
Clear command

Logical 0 +0.3 4] —-1.5 v

Logical 1 —23 —24 —28 v
Marker bit for serial input o —2.0 —3.0 \"
Width of data pulse tp(data) T 10 usec
Rise-time of clock pulses, tr(¢clock)t 2 usec
Fall-time of clock pulses, tf(ciock)t 2 usec
Clock repetition rateT 0 250 kHz
Width of clock pulses, tp(clock)t 5 usec
Overlap of data to clock, toyt o 1.0 usec

T See Timing Diagram
NOTE: 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 suppiies.
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TMS 4006

JC, TMS 4006 NC

DIGITAL STORAGE BUFFER

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

PARAMETER TEST CONDITIONS MIN NOM MAX UNIT
Vout(1) Logical 1 output voltage -1 —16 \
Vout(0) Logical O output voltage -2.0 —2.5 -3.0 \
Zout Output impedance Vout=0to 3V 700 1000 2
All flag outputs* Ry < 50 kf2 to GND 45 uA
X . . R 2500 k2 to GND
PRC (1) Previous register clock logical 1 level -8 -10 -12 v
Cp <20 pF
PRC (0} Previous register clock logical O level RL 2500 ka2 to GND.. -2.0 —-25 —-3.0 v
C <20pF
NRC {1) Next register clock logical 1 level R >500 k2 to GND -8 —10 -12 \
CL <20pF
X ) R{ 2500 k2 to GND
NRC {0} Next register clock logical O level —2.0 —-2.5 —3.0 \
) CL <20pF
Lin{1) Logical 1 level input leakage current Vin=—15V,  Vpp=0V. 6.0 HA
Vgg =0V
liniho !_ogncal 1 level -mput leakage current Vin¢ i—20 V, Vpp=0V, 100 uA
into the clock input VGG =0V
Cin Capacitance of data input Vin=0V, Ta = 25°C, 3.0 5.0 pF
F(clock) = 25 kHz
Cing Capacitance of clock inputs ::/in -0 V_' Ta =25°C, 3.0 5.0 pF
(clock) = 25 kHz
IpD Supply current into Vpp terminal Vpp=-—-14V, Vgg=-24V 20 30 mA
1GG Supply current into Vg terminal Vpp 314 V, Vgg=-24V 4 10 mA
Power dissipation 250 mwW
* Includes SYNC, 1st Flag, 10th Flag, 13th Flag and ADIS.
switching characteristics
PARAMETER TEST CONDITIONS MIN NOM MAX UNIT
Propagation delay time to logical 1
tpa1 tevel from DIC to appe.arance of dafa {See Timing Diagram) 5 7 usec
at output of empty register {13 regis-
ter levels of delay)
Propagation delay time to logical 0
tpa0 level from DIC to appa?rance of dafa (See Timing Diagram) 5 7 usec
at output of empty register (13 regis-
ter levels of delay)
Propagation delay time to Flag 10 turn-
tpda on from DIC to appearance of data at (See Timing Diagram) 1 2 usec
tevei 10 {4 register levels of delay).
Propagation delay time to Flag 10 turn-
thdb off from DOC to disappearance of data (See Timing Diagram) 3 5 usec
at level 10 (10 register levels of delay)
Propagation delay time to Flag 13 turn-
todc off from DOC to disappearance of data {See Timing Diagram) 5 7 usec
at level 13 (13 register levels of delay).
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TMS 4006 JC. TMS 4006 NC
DIGITAL STORAGE BUFFER

functional block diagram
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TMS 4006 JC, TMS 4006 NC
DIGITAL STORAGE BUFFER

timing diagram and waveforms

-1933{B81 AQ PRIOUB) 9q [|IM (80J8Z § PUR 1(q JONIPW) PIOM 0J8Z-liy  FLON

1n0
[ Aan- 9379
|
t |" IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII AD
; _ —= s1n0g
|
| |
T .__ ||||||||||||||||||||||||||||||||| AT
| Azi- v1M%
Iy
e e T AD
I 7= £1n0g
|
el e e — - e e e e e e e —— -
| AT
_ _ AZi- N.—.DOQ
—» je— %
- |+ 4--————-—_-— - - - - T - T T T T T AOD
_ ﬂ — 1 1n0g
L L e - AO
1
||||| Rl v
118 NI
' wanuvw a
]
AD

oo
t ]

| |
ot foet e wife

MU AT -

JA0W Vi3S

14

MENTS

e DALLAS, TEXAS 75222

POST OFFICE BOX 8012

TEXxAS

Copyrighted By Its Respective Manufacturer

This Materi al

14-268



TMS 4006 JC, TMS 4006 NC
DIGITAL STORAGE BUFFER

timing diagram and waveforms

PARALLEL MODE

DOUT is the output of that same digit position.

NOTE: DIN is typical data input to any one of the six digit positions,

10F
13F
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TMS 4006 JC, TMS 4006 NC
DIGITAL STORAGE BUFFER

mechanical data
The digital storage buffer is available in both a 28-pin hermetically sealed dual-in-line package (TMS 4006 JC) and a

28-pin dual-in-line plastic package {TMS 4006 NC). The package is designed for insertion in mounting-hole rows on
0.600-inch centers. (See MOS/LSI packaging section.) .

pin configuration

SERIAL PARALLEL DATA IN

DATA
PRC S/PCLEARDIC IN

11911 999932

SYNC REGISTER NO. 13 —. FLAG 13
ADIS @-4_ REGISTER NO. 12

REGISTER NO. 11

CONTROL REGISTER NO. 10 —-—(ég) FLAG 10

LOGIC
SECTION ! 1

REGISTER NO. 1 ‘_“@ FLAG 1

1L ITELET

NRC DOC Vgg Vpp Vss

!
!
I
i REGISTER NO. 2

PARALLEL DATA OUT

PRC - PREVIOUS-REGISTER CLOCK
NRC - NEXT-REGISTER CLOCK

15
ADIS -~ ANY DATA IN STORAGE zﬂsﬂﬂﬂﬂﬂ[‘lﬂl‘lﬂﬂﬂﬂﬂ
s/P - SERIAL/PARALLEL CONTROL
pIC - DATA-INPUT CLOCK D TOP VIEW
DOC - DATA-OUTPUT CLOCK °
Vss - SUBSTRATE ooogogoogoououoogd
Vob . DRAIN POWER SUPPLY ! "

n ‘GG - GATE POWER SUPPLY
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TMS 4006 JC, TMS 4006 NC
DIGITAL STORAGE BUFFER

memory expansion

DSBs can be connected in cascade or in parallel to extend system storage capacity in increments of six digits and/or 13

characters. To extend the character positions, two controls are provided: an NRC which provides the input clock
signal to the next register in a cascaded string, and a PRC which provides the output clock signal to the previous register

in a cascaded string. There is no limit, in terms of performance, to the number of registers in a cascaded string. To ex-
tend the digit positions, the input and output control signals of a number of registers are tied in parallel. N registers
tied in this fashion to store 6N digit characters can only accept characters serially in 6-bit sub-characters with the re-

striction that a marker pulse must proceed each 6-bit sub-character. There are no restrictions on input character format

in the paraliel mode.

a)- Cascading
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Digital storage buffers can be cascaded very simply to provide extra capacity since all the control clocks and gating are

generated internally permitting direct connection of one DSB to the next.

b) Paralleling
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Ti connol assume any responsibility for any circvits shown
or represent that they are free from palent infringement.

TEXAS INSTRUMENTS RESERVES THE RIGHT 10 MAKE CHANGES AT ANY TIME

'N ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PROOUCT POSSIBLE.
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