/> THOMSON COMPOSANTS
MILITAIRES ET SPATIAUX EF 6854

NMOS ADVANCED DATA LINK CONTROLER (ADLC)

DESCRIPTION

The EF 6854 ADLC performs the complex MPU/data commu-
nication link function for the «Advanced Data Communica-
tion Control Procedure» (ADCCP), High-Level Data-Link
Control (HDLC) and Synchronous Data-Link Control (SDLC)
standards. The ADLC provides key interface requirements
with improved software efficiency. The ADLC is designed to
provide the data communications interface for both primary
and secondary stations in stand-alone, polling, and foop
configurations.

C suffix
DIL 28
Ceramic Side Brazed package
MAIN FEATURES
= 6800 compatible.
m Protocol features :
— automatic flag detection and synchronization,
— zero insertion and deletion,
— extendable address, control and logical control fields

(optional),

— variable word length information field - 5-, 6-, 7-, or
8-Bits,

— mautomatic frame check sequence generation and
check,

— abort detection and transmission,
— idle detection and transmission.

= Loop mode operation. J suffix

DIL 28
m Loop back self-test mode. Ceramic Cerdip package
s NRZ/NRZi modes.
m Quad data buffers for each Rx and Tx.
m Prioritized status register (optional).
u MODEM/DMA/Loop interface.

= Two available versions :
— EF 68854 (1.0 MH2),
— EF 68A54 (1.5 MH2).

E suffix
LCCC 28
Leadless Ceramic Chip Carrier package

SCREENING / QUALITY

This product is manufactured in full compliance with
either:

» MIL-STD-883 (class B).
u NFC 96883 class G.

Pi tion : 10.
» or according to TMS standards. i connection : 568 page

See the ordering information page 11.
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A - GENERAL DESCRIPTION
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Figure 1: ADLC general biock diagram.

B - DETAILED SPECIFICATIONS

1 - SCOPE

This drawing describes the specific requirements for the peripheral EF 6854, in compliance either with MIL-STD-883
class B.

2 - APPLICABLE DOCUMENTS

2.1 - MIL-STD-883
1) MIL-STD-883 : test methods and procedures for electronics.
2) MIL-M-38510 : general specifications for microcircuits.

3 - REQUIREMENTS

3.1 - General
The microcircuits are in accordance with the applicable document and as specified herein.

3.2 - Design and construction

3.2.1 - Lead material and finish
Lead material and finish shall be any option of MIL-M-38510 except finish C {as described in 3.5.6.1 of 38510).
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EF 6854

3.2.2 - Package

The macrogcircuits are packaged in hermetically sealed ceramic packages which are conform to case outlines of MIL-M-38510
appendix C (when defined):

~ 28 leads DIL ceramic side brazed.
— 28 leads DIL cerdip.
— 28 leads LCCC leadless ceramic chip carrier.

The precise case outlines are described on pages 25 and 26.
3.3 - Electrical characteristics
3.3.1 - Absolute maximum ratings (see Table 7)

Table 1

Symbol Parameter Test conditions Min Max Unit

vVee Supply voltage ~03 +7.0 v

\ Input voltage -03 +7.0 A
Pdmax Max power dissipation Toase = ~8°C %0 mw
Tease = +125°C 700 mw

M suffix -55 +125 °C

Tcase Operating temperature V suffix -40 +85 °C

No suffix 0 +70 °C

Tstg Storage temperature —56 +150 °C

j Tj Junction temperature +160 °C

Tieads Lead temperature Max 5 sec. soldering +270 °C

This device contains circuitry to protect the inputs against damage due to high static voltages or electrical fields ; however,
it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to this
high-impedance circuit. Reliability of operation is enhanced if unused inputs are tied to an appropriate logic voltage level
(e.g., either Vgg or Vo).

3.4 - Thermal characteristics (at 25°C)

Table 2
Package Symbol Parameter Value Unit
DIL 28 6JA Thermal resistance - ceramic junction to ambient 56 °CW
ATe] Thermal resistance - ceramic junction to case 10 °CW
. LCCC 28 6JA Thermal resistance - ceramic junction to ambient 86 °CW
; fuc Thermal resistance - ceramic junction to case 1 °Cw
|

| Power considerations
The average chip-junction temperature, Ty, in °G can be obtained from :

Ty = Ta + (PD * 6yp) M
TA = Ambient Temperature, °C
6)a = Package Thermal Resistance, Junction-to-Ambient, °C/W
Pp = PINT + Pjjo
PINT = Icc X Ve, Watts — Chip Internal Power

Plyio = Power Dissipation on Input and Output pins — user determined
For most applications Pjjo < 0,30 PjNT and can be neglected.
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EF 6854

An approximate reliationship between Pp and Ty (if PyQ is neglected) is :
Pp = K: (Ty + 273) @
Solving equations (1) and (2) for K gives : .
K =Ppe(Ta + 273) + 6Ja ¢ Pp? 3

where K is a constant pertaining to the particular part. K can be determined from equation (3) by measuring Pp (at equilibrium)

for a known Ta. Using this value of K, the values of Pp and T can be obtained by solving equations (1) and (2) iteratively for
any value of Ta.

The total thermal resistance of a package {8j4) can be separated into two components, 6,)¢ and 8ca, representing the barrier
to heat flow from the semiconductor junction to the package (case), surface (8¢} and from the case to the outside ambient
(0ca). These terms are related by the equation:

6ja = 6JC + 6CA (4

6,C is device related and cannot be influenced by the user. However, §CA is user dependent and can be minimized by such
thermal management techniques as heat sinks, ambient air cooling and thermal convection. Thus, good thermal management
on the part of the user can significantly reduce 6ca so that 6)a approximately equals 8JG. Substitution of 8¢ for 84 in equa-
tion (1) will result in a lower semiconductor junction temperature.

3.5 - Mechanical and environment

The microcircuits shall meet all mecanical environmental requirements of either MIL-STD-883 for class B devices or
CECC 90000 devices.

3.6 - Marking

The document where are defined the marking are identified in the related reference documents. Each microcircuit are legible
and permanently marked with the following information as minimum :

3.6.1 - Thomson logo

3.6.2 - Manufacturer’s part b
3.6.3 - Class B identification

3.6.4 - Date-code of inspection lot
3.6.5 - ESD identifier if available
3.6.6 - Country of manufacturing

4 . QUALITY CONFORMANCE INSPECTION
4.1 - DESC /! MIL-STD-883

Is in accordance with MIL-M-38510 and method 5005 of MIL-STD-883. Groupe A and B inspections are performed on each pro-
duction lot. Group C and D inspection are performed on a periodical basis.

§ - ELECTRICAL CHARACTERISTICS

5.1 - General requirements

All static and dynamic electrical characteristics specified. For inspection purpose, refer to relevant specification :
Table 3 : Static electrical characteristics for ail electrical variants. See § 5.2.

Table 4 : Dynamic electrical characteristics. See § 5.3.

For static characteristics (Table 4), test methods refer to IEC 748-2 method. number, where existing.

For dynamic characteristics, test methods refer to clause 5.4 hereafter of this specification.

5/28
575

/> THOMSON COMPOSANTS MILITAIRES ET SPATIAUX
B 902b472 0003044 BO3 N




EF 6854

5.2 - Static characteristics

Table 3 - DC electrical characteristics

Voo = 50 Vye 5% Vss = UVge ;Te = —55° ©.2%C or -40°C/ 485 .
Ch it Symbol Min Typ Max Unit
tnput High Voltage ViH Vgs+20) - - \i
Input Low Voliage Vi - - Vgs+0.8 v
Input Leakage Current (Vin=0105.25 V) All Inputs Except DO-D? lin - 1.0 25 L
Hi-Z (O#f-State} Input Current "~ DO-D7
Vin=04 10 24V, Vo0 2625 V) Iz - 20 10 HA
dc Output High Voltage
ULoad= - 206 4A) DO-D7}  VoH “S§+24 | - - v
{lLoad = - 100 2A) All Others '§§+24 | — -
dc Qutput Low Voltage {I gaq= 1.6 mAD VoL - - |{Vss+04
Qutput Leakage Current {Off Statel (VoR =2.4 V) TRQ oz - 1.0 10 uA
Internal Power Dissipation (measured at T = — 555C) PINT - = 900 mw
Capacitance
Vin=0, TA=25°C, f= 1.0 MHz) Do-07|  Cin - - 125 pF
All Other inputs — = 75
i} - - 5.0
AllOthers]  Cout - - 10 oF

.3 « Dynamic (switching) characteristics

The limits and values given in this section apply over the full case temperature range —55°C to +125°C and Vgc in the range
475V10525V V)L =08Vand Vi = 20 V.

The INTERVAL numbers refer to the timing diagrams. See Figures 2, 3, 4 and 5.

Table 4 - AC electrical characteristics
Vee =50V 25% ; Vgg=0 : To=TLto TH uniess otherwise specified

EF 6854 EF 68A54

Symbol Parameter Unit
Min Max Min Max

PWcL Clock pulse width, low (RxC, TxC) 700 450 ns
PWCH Clock pulse width, high (RxC, TxC) 700 450 ns

fsc Serial clock frequency (RxC, TxC) 0.66 10 MHz
tRDSU Receive data setup time 150 100 ns
tRDH Receive data hold time 60 60 ns
taTs Request-to-send delay time 680 460 s
tTDD Clock-to-data delay for transmitter 300 250 ns
tFD Flag detect delay time 680 460 ns
tpTR | DTR delay time 680 460 ns
tLco Loop on-line control delay time 680 460 ns
tRDSR RDSR delay time 540 400 ns
tTDsR TDSR delay time 540 400 ns
IR Interrupt request release time 1.2 0.9 us
tRESET | RESET Pulse width 1.0 0.65 us
tr, tf Input rise and falf times (except enable) (0.8 V to 2.0 \ 1.0* 1.0* us

* 1.0 us or 10 % of the puise width, wichever is smaller.
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Figure 2: Receiver data setup/hold, fiag detect and loop on-line control delay time.
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Note : Timing measurements are referenced o and from a low voltage of 0.8 volt and a high voltage of 2.0 voits, unless otherwise noted.

Figure 3: Transmit data output delay and request-to-send delay timing.
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Note : Timing measurements are referenced to and from a low voltage of 0.8 volt and a high voltage of 2.0 volts, unless olherwise noted.

Figure 4 : TDSR/RDSR delays, IRQ release delay, RTS and DTR delay timing.
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Table 5 - Bus timing characteristics - see Notes 1, 2 and Figure 5

Num. Symbol Parameter EF 6854 EF 63A54 Unit
Min Max Min Max
1 teye Cycle time 1.0 10 0.67 10 us
2 PWEL Pulse width, E low - 430 9500 280 9500 ns
3 PWEH Pulse width, E high 450 9500 280 9500 ns
4 tr, tf Clock rise and fall time 25 25 ns
9 taH Address hold time 10 10 ns
2 13 tAS Address setup time before E 80 60 ns
% 14 tcs Chip select setup time before E 80 60 ns
] 15 tcH Chip select hold time 10 10 ns
! 18 tDHR Read data hold time 20 50* 20 50* ns
21 tDHW Write data hold time 10 10 ns
30 tDDR Output data delay time 290 180 ns
31 tpsw Input data setup time 165 80 ns
* The data bus output buffers are no longer sourcing or sinking current by tpHRmax (high impedance).
Note 1: Voltage levels ara V| < 0.4V, V4 > 2.4 V, uniess otherwise specified.
Note 2: Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.
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Figure §: Bus timing.

8/28
578

7} THOMSON COMPOSANTS MILITAIRES ET SPATIAUX
BN 9026872 0003051 174 HE




EF 6854

5.4 - Test conditions specific to the device

5.4.1 - Loading network
Figure 6 shows the loading network applicable to the timing table.

___Lload A Load B 5.0
(D0-D7 RTS, TxD, RDSR, TDSR 50V {TRG Ontyl oV
FLAG DET, LOC/OTR
t R =26 kg 3k0
Test Point 1N4148 Test Point
or Equiv.
100 pF
1ND16
or equiv.

C=130 pF for DO-D7
=30 pF for others

R=11.7 kO for DO-D7
=24 ki for others

Figure 6 : Bus timing test loads.

6 - FUNCTIONAL DESCRIPTION
6.1 - Frame format

The ADLC transmits and receives data (information or control) in a format called a frame. All frames start with an opening flag

(F) and end with a closing flag (F). Between the opening flag and closing flag, a frame contains an address field, control field,
information field (optional) and frame check sequence field.

|l

B 9026472 0003052 034 MW |

A Frame >
I T
T Veriable
01111110 8 Bits 8 Bits BBits | L’"“h 16 Bit [IARRRRIY]
Per Byte Por B ong
yt Per Byte or Byte l (5.8)
(Opening) Address® Control® Logical Control Frame Check {Closing)
Flag Field Field Sub-Field (Option) Sequence Field Flag

*Extendable (Optional)

‘4— Information Field —>|

(Optional)

Figure 7 : Data format of a frame.

Flag (F) - The flag is the unique binary pattern (01111110). It provides the frame boundary and a reference for the position of
each field of the frame.

The ADLC transmitter generates a flag pattern internally and the opening flag and closing flags are appended to a frame auto-
matically. Two successive frames can share one flag for a closing flag of the first frame and for the opening flag of the next
frame, il the «FF»/ «F» control bit in the control register is reset.

The receiver searches for a flag on a bit-by-bit basis and recognizes a flag at any time. The receiver establishes the frame syn-
chronization with every flag. The flags mark the frame boundary and reference for each field but they are not transferred to the
Rx FIFQ. The detection of a flag is indicated by the Flag Detect output and by a status bit in the status register.

Order of Bit Transmission - Address, control and information field bytes are transferred between the MPU and the ADLC in pa-
rallel by means of the data bus. The bit on DO (data bus bit 0, pin 22) is serially transmitted first, and the first serially received
bit is transferred to the MPU on DO. The FCS field is transmitted and received MSB first.

Address (A) Field - The 8 bits following the opening flag are the address (A} field. The A-field can be extendable if the Auto-Ad-
dress Extend Mode is selected in control register # 3. In the Address Extend Mode, the first bit (bit 0) in every
address octet becomes the extend control bit. When the bit is «O», the ADLC assumes another address octet will follow, and
when the bit is «1», the address extension is terminated. A «null» address (all «0's») does not extend. In the receiver, the Ad-
dress Present status bit distinguishes the address field from other fields. When an address byte is available to be read in the
receive FIFO register, the Address Present status bit is set and causes an interrupt {(if enabled). The Address Present bit is set
for every address octet when the Address Extend Mode is used.
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Control (C) Fisld - The 8 bits following the address field is the control {link control) field. When the extended control field bit
in control register # 3 is selected, the C-field is extended to 16 bits.

Information () Field - The I-field follows the C-field and precedes the FCS field. The I-field contains «data» to be transferred but
is not always necessarily contained in every frame. The word length of the Iield can be selected from 5 to 8 bits per byte by
control bits in control register # 4. The I-field will continue until it is terminated by the FCS and closing flag. The receiver has
the capability to handle a «partial» last byte. The last information byte can be any word length between 1 and 8 bits. If the last
byte in the |-field is less than the selected word length, the receiver will right justify the received bits, fill the remaining bits
of the receiver shift register with zeros, and transfer a full byte to the Rx FIFO. Regardiess of selected byte length, the ADLC
‘will transfer 8 bits of data to the data bus. Unused bits for word lengths of 5 6, and 7 will be
zeroed.,

Logical Control (LC) Field - When the logical control field select bit, in control register # 3, is selected the ADLC separates
the I-field into two sub-fields. The first sub-field is the logical control field and the following sub-field is the «data» portion of
the I-field. The logical control field is 8 bits and follows the C-field, which is extendable by octets, if it is selected. The last bit
(bit 7) is the extend control bit, and if it is a «1», the LC-field is extended one octet. :
Note : Hereafter the word « Information field » or « |-field » is used as the data portion of the information field, and excludes
the logical control field. This is done in order to keep the consistency of the meaning of « information fietd » as specified in
SDLC, HDLC, and ADCCP standards.

Frame Check Sequence (FCS) Field - The 16 bits precedin%the closing flag is the FCS field. The FCS is the «cyclic redundancy
check character (CRCC).» The polynomial x 16+ x 12+ x5 + 1 is used both for the transmitter and receiver. Both the transmit-
ter and receiver potynomial registers are initialized to all «1’s» prior to calculation of the FCS. The transmitter calculates the
FCS on all bits of the address, control, logical control (if selected), and information fields, and transmits the complement of
the resulting remainder as FCS. The receiver performs the similar computation on all bits of the address, control, logical con-
trol (if selected), information, and received FCS fields and compares the result to FOB8 (Hexadecimal). When the resuit mat-
ches FOB8, the frame valid status bit is set in the status register. If the result does not match, the error status bit is set. The
FCS generation, transmission, and checking are performed automatically by the ADLC transmitter and receiver. The FCS field
is not transferred to the Rx FIFQ.

Invalid Frame - Any valid frames should have at Ieast the A-field, C-field, and FCS field between the opening flag and the clo-
sing flag. When invalid frames are received, the ADLC handles them as follows :

— A short frame which has less than 25 bits between flags — the ADLC ignores the short frame and its reception is not repor-
ted to the MPU,

— A frame less than 32 bits between the flags, or a frame 32 bits or more with an extended A-field or C-field that is not com-
pleted. This frame is transferred into the Rx FIFO. The FCSI/IF error status bit indicates the reception of the invalid frame at
the end of the frame,

— Aborted frame - The frame which is aborted by receiving an abort or DCD failure is also an invalid frame. Refer to «Abort»
and «DCD status bit»,

Zero Insertion and Zero Deletion - The Zero insertion and deletion, which allows the content of the frame to be transparent, are
performed by the ADLC automatically. A binary 0 is inserted by the transmitter after any succession of five «1's» within a frame
(A, C, LG, |, and FGS field). The receiver deletes a binary 0 that follows successive five continuous «1's» within a frame.

Abort - The function of prematurely terminating a data link is called «abort.» The transmitter aborts a frame by sending at least
eight consecutive «1’s» immediately after the Tx abort control bit in control register # 4 is set to a «1». (Tx FIFQ is also cleared
by the Tx abort control bit at the same time.) The abort can be extended up to (at least) 16 consecutive «1’s», if the abort extend
control bit in the control register # 4 is set when an abort is sent. This feature is useful to force mark idle transmission. Re-
ception of seven or more consecutive «1’s» is interpreted as an abort by the receiver. The receiver responds to a received abort
as follows :

~ An abort in an «out of frame» condition - an abort during the idle or time fill has no meaning. The abort reception is indica-
ted in the status register as long as the abort condition continues; but neither an interrupt nor a stored condition occurs. The
abort indication disappears after 15 or more consecutive «1's» are received (Received idle status is set),

— An abort «in frame» after less than 26 bits are received after.an opening fiag - under this condition, any field of the aborted
frame has not transferred to the MPU yet. The ADLC clears the aborted frame data in the FIFO and clears flag synchronization.
Neither an interrupt nor a stored status occurs. The status indication is the same as (1) above, ’

— An abort «in frame» after 26 bits or more are received after an opening flag - under this condition, some fields of the abor-
ted frame might have been transferred onto the data bus. The abort status is stored in the receiver status register and the data
of the aborted frame in the ADLG is cleared. The synchronization is also cleared.

Idie and Time Fill - When the transmitter is in an «out of framen» condition (the transmitter is not transmitting a frame), it is in
an idle state. Either a series of contiguous flags (time fill) or a mark idie (consecutive «1’s» on a bit-by-bit basis) is selected for
the transmission in an idle state by the Flag/Mark Idle control bit. When the receiver receives 15 or more consecutive «1’s», the
Receive Idle status bit is set and causes an interrupt. The flags and mark idle are not transferred to the Rx FIFQ.

6.2 - Operation

6.2.1 - Initialization

During a power-on sequence, the ADLC is reset via the RESET input and internally latched in a reset condition to prevent erro-
neous output transitions. The four control registers must be programmed prior to the release of the reset condition. The re-
lease of the reset condition is performed via software by writing a «O» into the Rx RS control bit (receiver) andfor Tx RS control
bit (transmitter). The release of the reset condition must be done after the RESET input has gone high.

At any time during operation, writing a «1» into the Rx RS contro! bit or Tx RS control bit causes the reset condition of the re-
ceiver or the transmitter. :
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6.2.2 - Transmitter operation

The Tx FIFO register cannot be pre-loaded when the transmitter is in a reset state. After the reset release, the Flag/Mark Idle
control bit selects either the mark idie state (inactive idle) or the Flag «time fill» (active idle) state. This active or inactive mark
idle state will continue until data is loaded into the Tx FIFO.

The availability of the Tx FIFO is indicated by the TDRA status bit under the control of the 2-Byte/1-Byte control bit. TDRA sta-
tus is inhibited by the Tx RS bit or CTS input being high. When the 1-Byte mode is selected, one byte of the FIFQ is available
for data transfer when TDRA goes high. When the 2-Byte mode is selected, two successive bytes can be transferred when
TDRA goes high.

FIFO Empty

Data Being Transmitted:
F= flag
A = address
C = (link} control
LC = togical control (optional}
I = information
FCS = frame check sequence
ABT = sbort Fiag Idle (C262 = 1)
or
2F Interframe (C4b0 = 1)

FIFO Empty &Mark Idle

C4ab2 C4b6 Abortextend (1 Bytel

C3b2
Extand Address

Abort or \ Undarrun

Not last byte

Abaort or Underrun

i
1
]
Not last byte
only if €360 = 1
C3b1 Extend Control
' Extand Logicsl Control {1 Byte onty)
i
. Figure 8a : ADLC transmitter state diagram
(Cibj refers to control register bit).
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Ax Asset

More
Dats
{Cqb3 & Cybyy

Set Frame Stetus
(Error or Valid)

Mcre Than
24 Bits of Date

Abort or
C1bg

LC. Caby
Extend Address Extend

*Out-of-framae Abort (No IRQ}

Extend

Figure 8b: ADLC receiver state diagram.

The first byte (Address field) should be written into the Tx FIFO at the «Frame Continue» address. Then the transmission of
a frame automatically starts. If the transmitter is in a mark idle state, the transfer of an address causes an opening flag within
two or three transmitter clock cycles. If the transmitter has been in a time fill state, the current time fill flag being transmitted
is assumed as an opening flag and the address field will follow it. . R . .

A frame continues as long as data is written into the Tx

FIFO, at the «Frame Continue» address. The ADLC internally keeps track of the field sequence in the frame. The frame format
is described in the «<FRAME FORMAT» section.

The frame is terminated by one of two methods. The most efficient way to terminate the frames from a software stand-point
is to write the last data character into the Transmit FIO. «Frame Terminate» address (RS1, RS0 = 11) rather that, the Transmit
FIFO «Frame Continue» address (RS1, RS0 = 10). An alternate method is to follow the last write of data in the Tx FIFO «Frame
Continue» address with the setting of the Transmit Last Data control bit. Either method cause the last character to be trans-
mitted and the FCS field to automatically be appended along with a closing flag. Data for a new frame can be loaded into the
Tx FIFO immediately after the old frame data, if TDRA is high. The closing Flag can serve as the opening Flag of the next fr-
5ame or separate opening and closing Flags may be transmitted. If a new frame is not ready to be transmitted, the ADLC will
automatically transmit the Active (Flag) or Inactive (Mark) Idle condition. ’
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Primary “Poll Frame” + “Secondary
Controlier Station Frames” + 11111111,
(Non-loop)
. Term
“Poli Frame™ + “01111111..." o
Term
A
Secondary Stations (A,8,C,D)
Operate In Loop Mode
Term
c
Teorm
]
Figure 9a : Typical loop configuration.
ADLC r--————™>~"="7"=7"=""7—7—7— il
: : UP-Loop Date
RxD i |
1
| |
| ) Oown Loop Dats
l i
1 |
T
xD ) i
I | |
LOC T |
|
’ I
-

Figure 9b : Example of external loop logic.

If the Tx FIFO becomes empty at any time during frame transmission (the FIFO has no data to transfer into transmitter shift
register during transmission of the last half of the newt to last bit of word), an underrun will occur and the transmitter automa-
tically terminates the frame by transmitting an abord. The underrun state is indicated by the Tx Underrun status bit.

Any time the Tx ABORT Controtl bit is set, the transmitter immediately aborts the frame {transmits at least 8 consecutive «1's»)
and clears th Tx FIFO. If the Abord Extend Control bit is set at the time, an idle (at least 16 consecutive «1’s») is transmitted.

An abort or idle in an «out of frame» condition can be useful to gain 8 or 16 bits of delay. (For an example, see «Programming
Considerations»).

The CTS (Clear-to-Send) input and RTS (Request-ti-Send) output are provided for a MODEM or other hardware interface.
The TDRA/FC status bit (when selected to be Frame Complete Status) can cause an interrupt upon completion).

Details regarding the inputs and outputs, status bits, control bits, and FIFO operation are described in their respective sec-
tions.

6.2.3 - Receiver operation

Data and a pre-synchronized clock are provided to the ADLC receiver section by means of the Receive Data (RxD) and Receive
Clock (RxC) inputs. The data is a continuous stream of binary bits with the characteristic that a maximum of five «1’s» can

accur in succession unless abort, flag or idling condition occurs. The receiver continuously (on a bit-by-bit basis) searches for
flags and aborts.

When a flag is detected, the receiver establishes frame synchronization to the flag timing. If a series of flags is received, the
receiver resynchronizes to each fiag.

If the frame is terminated before the internal buffer time expires (the frame data is less than 25 bits after an opening flag), the
frame is simply ignored. Noise on the data input (RxD) during time fill can cause this kind of invalid frame.
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The received serial data enters a 32-bit shift register (clocked by RxC) before it is transferred into the Rx Data FIFO. Synchroni-
zation is established when a flag is detected in the first eight locations of the shift register. Once synchronization has been
achieved, data Is clocked through to the last byte location of the shift register where it is transferred byte-per-byte into the Rx
data FIFO. The Rx data FIFO is clocked by E to cause received data to move through the FIFO to the last empty register loca-
tion. The receiver data available status bit (RDA) indicates when data is present in the last register (register # 3) for the 1-byte
transfer mode. The 2-byte transfer mode causes the RDA status bit to indicate data is available when the last two FIFO regis-
ter locations (registers # 2 and # 3) are full. If the data character present in the FIFO is an address octet, the status register
will exhibit an address present status condition. Data being available in the Rx data FIFO causes an interrupt to be initiated
(assuming the receiver interrupt is enabled, RIE = «1x). The MPU will read the ADLC status register as a result of the interrupt
or in its turn in a polling sequence. ADA or address present will indicate that receiver data is available and the MPU should
subsequently read the Rx data FIFO register. The interrupt and status bit will then be reset automatically. If more than one cha-
racter had been received and was resident in the Rx data FIFO, subsequent E clocks will cause the FIFO to update and the
RDA status bit and interrupt will again be SET. In the 2-byte transfer mode both data bytes may be read on consecutive E cy-
cles. Address present provides for 1 byte transfers only.

The sequence of each field in the received frame is automatically handled by the ADLC. The frame format is described in the
«FRAME FORMAT» section.

When a closing flag is received, the frame is terminated. The 16 bits preceding the closing flag are regarded as the FCS and
are not transferred to the MPU. Whatever data is present in the most-significant byte portion of the receiver buffer register it
is right justified and transferred to the Rx FIFO. The frame boundary pointer, which is explained in the «Rx FIFQO REGISTER»
section, is set simultaneously ir: the Rx FIFO. The frame boundary pointer sets the frame valid status bit (when the frame was
completed with no error) or the FCS/IF Error Status bit (when the frame was completed with error) when the last byte of the
frame appears at the last location of the Rx FIFO. As long as the frame valid or FCS/IF error status bit is set, the data transfer
from the second location of the Rx FIFQ to the last location of the Rx FIFO is inhinited.

Any time the frame discontinue control bit is set, the ADLC discards the current frame data in the ADLC without dropping flag
synchronization. This feature can be used to ignore a frame which is addressed to another station.

The reception of an abort or idle is explained in the <FRAME FORMAT» section. The details regarding the inputs, outputs, sta-
tus bits, control bits, and Rx FIFO operation are described in their respective sections.

6.2.4 - Loop mode operation

The ADLC in the loop mode, not only performs the transmission and receiving of data frames in the’manner previously descri-
bed, but also has additional features for gaining and relinquishing loop control. in Figure 9a, a configuration is shown which
depicts loop mode operation. The system configuration shows a primary station and several secondary stations. The loop is
always under control of the primary station. When the primary wants to receive data, it transmits a poll sequence and allows
frame transmission to secondary stations on the loop. Each secondary is in series and adds one bit of delay to the loop. Se-
condary A in the figure receives data from the primary via its Rx data input, delays the data 1 bit, and transmits it to secondary
B via its Tx data output. Secondaries B, C and D operate in a similar manner. Therefore, data passes through each secondary
and is received back by the primary controller.

Table 6 - Summary of loop mode operation

STATE AX SECTION TX SECTION LOOP
STATUS BIT
OFF-LOOP | Rx section receives deta from loop snd ssarches Inactive 0"
for 7 “1’s” {when On-Loop Control bit set) to go 1) NRZ MODE. Tx data output Is maintalned
ON-LOOP. “high’ {mark).
2) NRZI MODE. Tx dats output reflects the Rx
dats Input stete deleyed by one
bit time. (Not normailly con-
nected to loop.} The NRZI data
is Internally dacoded to provide
error-free transitions to On-L.oop
mode.
ON-LOOP 1) When Go-Active on poll bit Is set, Rx section Insctive L4 3
seerches for 01111111 pattern (the EQOP or 'Go 1) NRZ MODE, Tx dats output reflects Rx data
Ahsad’} to become the sctive termins! on the Input state delayed one bit time,
loop. 2) NRZ1 MODE, Tx deta output reflects Rx date
2) When On-Loop control bit is resst, Rx section input state delayed 2 blt times,
searches for 8 ’1's” to go OFF-Loop.
ACTIVE FAx section sesrches for flag (sn Interrupt from the Tx date originates within ADLC until Go Active on il 4
loop controlier) st Rx data input. Recsived flag Poll bit [s resst and a flag or Abort it completed.
causes FD output to go tow. IRQ Is genersted I Then returns to ON-Loop state.
AITE and FDSE control bits ers set.
14/28
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Certain protocol rules must be followed in the manner by which the secondary station places itself on-loop (connects its trans-
mitter output to the loop), goes active on the loop (starts transmitting its own station’s data on the toop), and goes off the loop
{disconnects its transmitter output). Otherwise loop data to other stations down loop would be interfered. The data stream al-
ways flows the same way and the order in which secondary terminals are serviced is determined by the hardware configura-
tion. The primary controlier times the delay through the loop. Should it exceed n + 1 bit times, where n is the number of secon-
dary terminals on the loop, it will indicate a loop failure. Control is transferred to a secondary by transmitting a «Go Ahead»
signal following the closing Flag of a polling frame (request for a response from the secondary) from the primary station. The
«Go Ahead» from the primary is a «0» and seven «1's» followed by mark idling. The primary can abort its response request by
interrupting its idle with flags. The secondary should immediately stop transmission and return control back to the primary.
When the secondary completes its frame, a closing flag is transmitted followed by all «1’s». The primary detects the final
01111111... («Go Ahead» to the primary) and control is given back to the primary. Note that, if a down-loop secondary (e.g., sta-
tion D) needs to insert information following an up-loop station (e.g., station A), the go ahead to station D is the last «O» of the
closing flag from station A followed by «1’s»,

The ADLC in the primary station should operate in a non-loop full-dupiex mode. The ADLC in the secondaries should operate
in a loop mode, monitoring up-loop data on its receiver data input. The ADLC can recognize the necessary sequences in the

data stream to automaticaly go on/off the loop and to insert its own station data. The procedure is the foltowing and is summa-
rized in Table 6.

(1) Go On-Loop - When the ADLC powers up, the terminal stationewill be off line. The first task is to become an active terminal
on the loop. The ADLC must be connected to a Loop Link via an external switch as shown in Figure 9a. After a hardware reset,
the ADLC LOCIDTR output will be in the high state and the up-loop receive data repeated through gate A to the down loop sta-
tions. Any up-loop transmission will be received by the ADLC. The loop mode/non-loop mode control bit (bit 5 in control regis-
ter 3) must be set to place the ADLC in the loop mode. The ADLC now monitors its Rx data input for a string of seven consecu-
tive «1’s» which will allow a station to go on line. The loop operation may be monitored by use of the loop status bit jn status
register 1. After power up and reset, this bit is a zero. When seven consecutive «1’s» are received by the ADLC the LOC/DTR
output will go to a low level, disabling gate A (refer to Figure 9b), enabling gate B and connecting the ADLC Tx Data output
to the down loop stations. The up loop data is now repeated to the down loop stations via the ADLC. A 1-bit delay is inserted
in the data (in NRZI mode, there will be a 2-bit delay) as it circulates through the ADLC. The ADLC is now on-line and the toop
status bit in status register 1 will be at a one.

{2) Go Active after Poll - The receiver section will monitor the up-link data for a general or addressed poli command and the
Tx FIFO should be loaded with data so that when the go ahead sequence of a zero followed by seven «1's» (01111111--) is de-
tected, transmission can be initiated immediately. When the potling frame is detected, the go-active-on-poll control bit must
be set (bit 6 in contro! register 3). A maximum of seven bit times are available to set this control bit after the closing flag of
the poll. When the Go-Ahead is detected by the receiver, the ADLC will automatically change the seventh one to a zero so that
the repeated sequence out gate B in Figure 9b is now an opening flag sequence (011111110). Transmission now continues from
the Tx FIFO with data (address, control, etc.) as previously described. When the ADLC has gone active-on-poll, the loop status
bit in status register 1 will go to a zera. The receiver searches for a flag, which indicates that the primary station is interrupting
the current operation.

(3) Go Inactive when On-Loop - The Go-Active-On-Poll control bit may be RESET at any time during transmission. When the
frame is complete (the closing flag or abort is transmitted), the loop is automatically released and the station reverts back to
being just a 1-bit delay in the loop, repeating up-ink data. If the Go-Active-On-Poll control bit is not reset by software and the
tinal frame is transmitted (Flag/Mark Idle bit = 0), then the transmitter will mark idle and will not release the loop to up-loop
data. A Tx Abort command would have to be used in this case in order to go inactive when on the loop. Also, if the Tx FIFO
was not preloaded with data (address, control, etc.) prior to changing the «Go Ahead Character» to a flag, the ADLC will either
transmit flags (active idle character) until data is foaded (when Flag/Mark Idle Control bit is high or will go into an undefrun
condition and transmit an abort (when Flag/Mark tdle control bit is low). When an abort is transmitted, the Go-Active-on-Poll
control bit is reset automatically and the ADLC reverts to its repeating mode, (TxD = delayed RxD). When the ADLC transmit-
ter lets go of the loop, the loop status bit will return to a «1», indicating normal on-loop retransmission of up-loop data.

(4) Go Off-Loop - The ADLG can drop off the loop (go off-line) similar to the way it went on-line. When the loop on-line control
bit is reset the ADLC receiver section looks for eight successive «1°s» before allowing the COC/DTR output to return high (the
inactive state). Gate A in Figure 9b will be enabled and gate B disabled allowing the loop to maintain continuity without distur-
bance. The loop status bit will show an off-line condition {logical zero).

6.3 - Signal descriptions

All inputs of ADLC are high-impedance and TTL-compatible level inputs. All outputs of the ADLC are compatible with
standard TTL. Interrupt Request (IRQ), however, is an open-drain output (no internai pullup).

6.3.1 - Interface for MPU

Bidirectional Data Bus (D0-D7) - These data bus /O ports allow the data transfer between ADLC and system bus. The data bus

drivers are three-state devices that remain in the high-impedance (otf) state except when the MPU performs an ADLC read ope-
ration.

Enable Clock (E) - E activates the address inputs (CS, RS0, and RS1) and R/Winput and enables the data transfer on the data
bus. E also moves data through the Tx FIFO and Rx FIFO. E should be a free-running clock such as the EF 6800 MPU system
clock,

Chip Select (CS) - An ADLC read or write operation is enabled only when the CS input is low and the E clock input is high.
(E*CS).

Register Selects (RS0, RS1) - When the register select inputs are enabled by (E¢CS), they select internal registers in conjunc-
tion with the Read/Write input and Address Control bit (control register 1, bit 0). Register addressing is defined in Table 7.

Read/Write Control Line (RiW) - The RW input controls the direction of data fiow on the data bus when it is enabled by (ECS).
When R/W is high, the /O Buffer acts as an output driver and as an input butfer when low. it also selects the read only and
write only registers within the ADLC.
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Reset Input (RESET) - The RESET input provides a means of resetting the ADLC from a hardware source. In the «low staten,
the RESET input causes the following :

— Rx Reset and Tx Reset are SET causing both the receiver and transmitter sections to be held in a reset condition,

— Resets the following control bits : Transmit abort, RTS, loop mode, and loop on-line/DTR,

— Clears all stored status condition of the status registers,

~ Outputs : RTS and LOC/DTR go high. TxD goes to the mark state («1°s» are transmitted).

When RESET returns «high» (the inactive state) the transmitter and receiver sections will remain in the reset state until
Tx Reset and Rx Reset are cleared via the data bus under software control. The Control/Register bits affected by RESET can-
M

not be changed when RESET is «lows».

Interrupt Request Output (IRQ) - TRQ will be low if an interrupt situation exists and the appropriate_interrupt enable has been
set. The interrupt remains as long as the cause for the interrupt is present and the enable is set. IRQ will be low as long as
the 1RQ status bit is set and is high if the IRQ status bit is not set.

6.3.2 - Clock and data of transmitter and receiver

Transmitter Clock Input (TxC) - The transmitter shifts data on the negative transition of the TxC clock input. When the loop
mode or test mode is selected, TxC shouid be the same frequency and phase as the RxC clock. The data rate of the transmitter
should not exceed the E frequency.

Receiver Clock Input (RxC) - The receiver samples the data on the positive transition of the RxC clock. RxC should be synchro-
nized with receive data externally.

Transmit Data Output (TxD) - The serial data from the transmitter is coded in NRZ or NRZI (Zero Complement) data format.

Receiver Data Input (RxD) - The serial data to be received by the ADLC can be coded in NRZ or NRZ| (Zero Complement) data
format. The data rate of the receiver should not exceed the E frequency. If a partial byte reception is possible at the end of
a frame, the maximum data rate of the receiver is indicated by the following relationship :

fRxCs ————
2tE — 300 ns

where tE is the period of E.

6.3.3 - Peripheral/Modem control

Request-to-Send Qutput (RTS) - The Request-to-Send output is controlled by the Request-to-Send control bit in conjunction
with the state of the transmitter section. When the RTS bit goes high, the RTS output is forced low. When the RTS bit returns
tow, the RTS output remains low until the end of the frame and there is no further data_in the Tx FIFO for a new frame. The
positive transition of RTS occurs after the completion of a flag, an abort, or when the RTS control bit is reset during a mark
idling state. When the RESET input is low, the RTS output goes high.

Clear-to-Send Input (CTSg - The CTS input provides a real-time inhibit to the TDRA status bit and its associated interrupt. The
positive transition of is stored within the ADLC to ensure its occurence will be acknowledged by the system. The stored
CTS information and its associated IRQ (if enabled) are cleared by writing a «1» in the Clear Tx Status bit or in the Transmitter
Reset bit.

Data-Carrier-Detect Input (DCD) - The DCD input provides a real-time inhibit to the receiver section. A high level on the DCD
input resets and inhibits the receiver register, but data in the Rx FIFO from a previous frame is not disturbed. The positive tran-
sition of DCD is stored within the ADLC to ensure that its occurrence will be acknowledged by the system. The stored DCD
information and its associated IRQ (if enabled) are cleared by means of the clear Rx status control bit or by the Rx reset
bit.

Loop On-Line Control/Data Terminal Ready Output (LOC/DTR) - The LOC/DTR output serves as a DTR output in the non-loop
mede or as a Loop Control output in the loop mode. When LOC/DTR output performs the DTR function, it is turned on and off
by means of the LOC/DTR control bit. When the LOC/DTR control bit is high the DTR output will be {ow. In the loop mode the
LOC/DTR output provides the means of controlling the external loop interface hardware to go on-ling or off-line. When the
LOCI/DTR control bit_is SET and the loop has «idled» for 7 bit times or more (RxD = 01111111...), the LOC/DTR output will go
low (on-ling). The RESET input being low will cause the LOC/DTR output to be high.

Flag Detect Output (FD) - An output to indicate the reception of a flag and initiate an external time-out counter for the loop
mode operation. The FD output goes fow for 1 bit time beginning at the last bit of the flag character, as sampled by the recei-
ver clock (RxC).

6.3.4 - DMA interface

Receiver Data Service Request Qutput (RDSR) - The RDSR output is provided primarily for use in DMA mode operation and indi-
cates (when high) that the Rx FIFO requests service (RSDR output reflects the RDA status bit regardless of the state of the
RDSR mode control bit in CR1). If the prioritized status mode is selected, RDSR will be inhinited when any other receiver status
conditions are present. RDSR goes low when the Rx FIFQ is read.

Transmitter Data Service Request Output (TDSR) - The TDSR output is provided for DMA mode operation and indicates (when
high) that the Tx FIFO request service regardless of the state of the TDSR Mode Control bit in CR1. TDSR goes low when the
Tx FIFQ is loaded. TDSR is inhibited by : the Tx RS control bit being SET, RESET being low, or CTS being high. If the prioritized
status mode is used, Tx underrun also inhibits TDSR, TDSR reflects the TDRA status bit except in the FC mode. In the FC
mode the TDSR line is inhinited.
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6.4 - ADLC registers

Eight registers in the ADLC can be accessed by means of the MPU data and address buses. The registers are defined as read-
only or write-only according to the direction of information flow. The addresses of these registers are defined in Table 7. The
transitter FIFO register can be accessed by two different addresses, the «Frame Terminate» address and the «Frame Conti-
nue» address. (The function of these addresses are discussed in the FIFO section).

Table 7 - Register addressing

Addrews
_ Control Bit
Register Selacted R RS1| RSO (Cqbg}
Write Control Register #1 0 0 0 X
Write Control Register #2 [\ [ 1 0
Write Control Register #3 0 0 1 1
Write Transmit FIFO 0 1 1] X
{Frame Continue)
Write Transmit FIFQ 0 1 1 0
{Frame Terminate)
Write Control Register #4 0 1 1 1
Read Status Register #1 1 0 0 X
Read Status Register #2 1 0 1 X
Resd Receiver FIFO 1 1 X X

6.4.1 - Receiver data first-in first-out register

Rx FIFO - The Rx FIFO consists of three 8-bit registers which are used for the butfer storage of received data. Data bytes are
always transferred from a full register to an adjacent empty register; and both phases of the E input clock are used for the data
transfer. Each register has pointer bits which point the frame boundary. When these pointers appear at the last FIFQ location,
they update the address present, frame valid, or FCS/IF Error status bits.

The RDA status bit indicates the state of the Rx FIFO. When RDA status bit is «1», the Rx FIFO is ready to be read. The RDA

status is controlled by the 2-Byte/1-Byte control bit. When overrun occurs, the data in the first byte of the Rx FIFO are not lon-
ger valid.

Both the Rx Reset bit and RESET input clear the Rx FIFO. Abort («in Frame») and a high level on the DCD input also clears the
Rx FIFQ, but the last bytes of the previous frame, which are separated by the frame boundary pointer, are not disturbed.

6.4.2 - Transmitter data first-in first-out register

Tx FIFO - The Tx FIFO consists of three 8-bit registers which are used for buffer storage of data to be transmitted. Data is al-
ways transferred from a full register to an empty adjacent register; the transfer occurs on both phases of the E input clock.
The Tx FIFO can be addressed by two different register addresses, the «Frame Gontinue» address and the «Frame Terminate»
address. Each register has pointer bits which point to the frame boundary. When a data byte is written at the «Frame Conti-
nue» address, the pointer of the first FIFQ register is set. When a data byte is written at the «Frame Terminate» address, the
pointer of the first FIFO register is reset. Rx RS control bit or Tx Abort control bit resets all pointers. The painter will shift
through the FIFQ. When a positive transition is detected at the third location of FIFQ, the transmitter initiates a frame with
an open flag. When the negative transition is detected at the third location of FIFQ, the transmitter closes a frame, appending
the FCS and closing flag to the last byte.

The Tx last control bit can be used instead of using the «frame terminate» address. When the Tx last control bit is set with a
«1», the logic searches the last byte location in the FIFO and resets the pointer in the FIFO register.

The Status of Tx FifO is indicated by the TDRA status bit. When TDRA is «1», the Tx FIFQ is available for loading data. The
TDRA status is controlled by the 2-Byte/1-Byte contral bit. The Tx FIFO is reset by both Tx Reset and RESET input. During this
reset condition or when CTS input is high, the TDRA status bit is suppressed and data loading is inhibited.
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ADLC INTERNAL REGISTER STRUCTURE

!/S1 RSO = 00 RS1 RSO = 01 RSt RSO =10 RS1 RS0 =11
Receiver Data
Bit #| Stetus Register #1 Status Register #2 Register
] RDA Address Present Bit 0
§ v | stetus #2 Frame Vatid Bit 1
‘l' Read Request
< 2 | Loop Inactive idie Received Bit 2
z 3 | Flag Detected Abart Received Bit 3
o (When Enabled) Same as RS1, RSO = 10
H cTs FCS Error Bit 4
b 5 Tx Underrun DCD Bit5
6 TDRA/Frame Rx Overrun Bit6
Complete
7 IRQ Present RDA (Receiver Data Available} Bit 7
Transmitter Transmitter :
' Data Data
Control Register #1 Control Reagister %2 Control Register #3 | {Continue Data) | (Last Data) Control Register ©4
! Bit # {C1bg=0) (Cybg=1) (Cqbg =0} {Ciby =1
) [ Address Control (AC}| Prioritized Status Logical Control BitD Bit0 Double Flag/Single
, . Enable Field Select Flag Interframe
| @ Cantroi
3
k] 1 Receiver 1nterrupt 2 Byte/1 Byte Extended Control 8it 1 Bir t Word Length Select
E Enable (RIE) Transfer Field Select Transmit =1
> 2 Transmitter Interrupt| Flag/Mark Idle Auto, Address Bit 2 Bit 2 Word Length Select
5 Enabie {TIE) Extension Mode Transmit £2
e 3 RDSR Mode (OMA) | Frame Complete/ 01/11 Idie Bit 3 8it3 Word Length Select
§ TDRA Select Receive =1
3 4 TDSR Mode (DMA)} Transmit Last Data | Fiag Detected Bit 4 Bit 4 Word Length Select
{ Status Enable Receive #2
5 Rx Frame CLR Rx Status Loop/Non-Loop Mode Bit 5 Bit 5 Transmit Abart
Discontinue
Rx RESET CLR Tx Status Go Active on Poll/Test Bit6 Bit6 Abort Extend
7 Tx RESET ATS Control Loap On-Line Bit 7 Bit 7 NRZI/NRZ
Control DTR
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8.5 - Control registers

CONTROL REGISTER 1 (CR1}

7 6 5 4 3 2 1 0
RS1 RSO RMW AC TxRS RxRS Discontinue TDSR RDSR TIE RIE AC
o] 0 0 X Mode Mode

b0 - Address Control (AC) - AC provides another RS (Register Select) signal internally. The AC bit is used in conjunction with
RS0, RS1, and R/W inputs to select particular registers, as shown in Table 7.

b1 - Receiver interrupt Enable (RIE) - RIE enables/disables the interrupt request caused by the receiver section. 1... enable,
0...disable.

b2 - Transmitter interrupt Enable (TIE) - TiE enables/disables the interrupt request caused by the transmitter. 1...enable, 0...disa-
ble.

b3 - Receiver Data Service Request Mode (RDSR MODE) - The RDSR MODE bit provides the capability of operation with a bus
system in the DMA mode when used in conjunction with the prioritized status mode. When RDSR MODE is set, an interrupt
request caused by RDA status is inhibited, and the ADLC does not request data transfer via the IRQ output.

b4 - Transmitter Data Service Request Mode (TDSR MODE) - The TDSR MODE bit provides the capability of operation with a
bus system in the DMA mode when used in conjunction with the prioritized status mode. When TDSR MODE is set, an interrupt
request caused by TDRA status is inhibited, and the ADLC does not request a data transfer via the IRQ output.

bS - Rx Frame Discontinue (DISCONTINUE) - When the DISCONTINUE bit is set, the currently received frame is ignored and the
ADLC discards the data of the current frame. The DISCONTINUE bit only discontinues the currently received frame and has
no affect on subsequent frames, even if a following frame has entered the receiver section. The DISCONTINUE bit is automati-

cally reset when the last byte of the frame is discarded. When the ignored frame is aborted by receiving an Abort or DCD failu-
re, the DISCONTINUE bit is also reset.

b6 - Receiver Reset (Rx RS) - When the Rx RS bit is «1», the receiver section stays in the reset condition. All receiver sections,
including the Rx FIFQ register and the receiver status bits in both status registers, are reset. (During reset, the stored DCD sta-
tus is reset but the DCD status bit follows the DCD input.) Rx RS is set by forcing,a low level on the RESET input or by writing
a «1» into the bit from the data bus. Rx RS must be reset by writing a «0» from the data bus after RESET has gone high.

b7 - Transmitter Reset (Tx RS) - When the Tx RS bit is «1», the transmitter section stays in the reset condition and transmits
marks («1’s»). All transmitter sections, including the Tx FIFO and the transmitter status bits, are reset (FIFO cannot be loaded).
During reset, the stored CTS status is reset but the CTS status bit follows the CTS input. Tx RS is set by forcing a low level
on the RESET input or by writing a «1» from the data bus. It must be reset by writing a «O» after RESET has gone high.

CONTROL REGISTER 2 (CR2)
7 6 ] 4 3 2 1 0
RS1 RSO R/W AC RTS CLR CLR Tx FC/TDRA | F/M 2/1 PSE
0 1 0 0 TxST RxST Last Select Idle Byte
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b0 - Prioritized Status Enable (PSE) - When the PSE bit is SET, the status bits in both status registers are prioritized as defined
in the Status Register section. When PSE is low, the status bits indicate current status without bit suppression by other status
bits. The exception to this rule is the CTS status bit which always supresses the TDRA status.

b1 - 2.Byte/1-Byte Transfer (2/1 Byte) - When the 2/1 Byte bit is RESET the TDRA and RDA status bits then will indicate the avai-
lability of their respective data FIFO registers for a single-byte data transfer. Similarly, if 2/1 Byte is set, the TDRA and RDA
status bit indicate when two bytes of data can be moved without a second status read.

b2 - Flag/Mark Idle Select (F/M Idle) - The F/M Idle bit selects flag characters or bit-by-bit mark idle for the time fill or the idle
state of the transmitter. When Mark Idle is selected, Go-Ahead code can be generated for loop operation in conjunction with
the 01/11 Idle control bit (C3bg). 1...Flag time fill, 0...Mark idle.

b3 - Frame Complete/TDRA Select (FC/TDRA Select) - The FC/TDRA select bit selects TDRAZ status or FC status for the
TDRA/FC status bit indication. 1...FC status, 0..TDRA status.

b4 - Transmit Last Data (Tx Last) - Tx Last bit provides another method to terminate a frame. This bit should be set after loa-
ding the last data byte and before the Tx FIFO empties. When the Tx Last bit is set, the ADLC assumes the byte is the last
byte and terminates the frame by appending CRCC and a closing Flag. This control bit is useful for DMA operation. Tx Last
bit automatically returns to the «0» state.

b5 - Clear Receiver Status (CLR Rx ST) - When a «1» is written into the CLR Rx ST bit, a reset signal is generated for the receiver
status bits in status registers # 1 and # 2 (except AP and RDA bits). The reset signal is enabled only for the bits which have
been present during the last «read status» operation. The CLR Rx ST bit automatically returns to the «O» state.

b6 - Clear Transmitter Status (CLR Tx ST) - When a «1» is written into CLR Tx ST bit, a reset signal is generated for the transmit-
ter status bits in status register # 1 (except TDRA). The reset signal is enabled for the bits which have been present during
the last «read status» operation. The CLR Tx ST bit automatically returns to the «0» state.

b7 - Request-to-Send Control (RTS) - The RTS bit, when high, causes the RTS output to be low (the active state). When the RTS
bit returns low and data is being transmitted, the RTS output remains low until the last character of the frame (the closing flag
or abort) has been completed and the Tx FIFO is empty. If the transmitter is idling when the RTS bit returns low, the RTS out-
put will go high (the inactive state) within two bit times.

CONTROL REGISTER 3 (CR3)

7 6 5 4 3 2 1 0
RS1 RSO RW AC LOC/ GAP/ Loop FDSE 01/11 AEX [ CEX LCF
0 1 0 1 DTR TST Idle

b0 - Logical Control Field Select (LCF) - The LCF select bit causes the first byte(s) of data belonging to the information field
to remain 8-bit characters until the logical control field is complete. The logical control field (when selected) is an automati-
cally extendable field which is extended when bit 7 of a logical control character is a «1». When the LCF Select bit is reset the
ADLC assumes no logical control fieid is present for either the transmit or received data channels. When the logical control
field is terminated, the word length of the information data is then defined by WLS1 and WLS2.

b1 - Extended Control Field Select (Cgx) - When the Cgx bit is a «1», the control field is extended and assumed to be 16 bits.
When Cgy is «0», the control field is assumed to be 8 bits.

b2 - Auto/Address Extend Mode (AgY) - The Agx bit when «low» allows full 8 bits of the address octet to be utilized for addres-
sing because address extension is inhibited. When the Agx bit is «high», bit 0 of address octet equal to «0» causes the address
field to be extended by one octet. The exception to this automatic address field extension is when the first address octet is
alt «0’s» (the null address).

b3 - 01/11 Idle (01/11 Idle) - The 01/11 idle control bit determines whether the inactive (Mark) idle condition begins with a «0» or
not. If the 01/11 idie control is SET, the closing flag (or abort) will be followed by a 011111...pattern. This is required of the con-
trolier for the «Go Ahead» character in the.loop mode. When 01/11 is RESET, the idling condition will be all «1’s».

b4 - Flag Detect Status Enable (FDSE) - The FDSE bit enables the FD status bit in status register # 1 to indicate the occur-
rence of a received flag character. The status indication will be accompanied by an interrupt if RIE is SET. Flag detection will
cause the flag detect output to go low for 1 bit time regardless of the state of FDSE.

b5 - LOOP/NON-LOOP Mode (LOOP) - When the LOOP bit is set, loop mode operation is selected and the GAP/TST control bit,
LOCIDTR control bit and LOC/DTR output are selected to perform the ioop control functions. When LOOP is reset, the ADLC
operates in the point-to-point data communications mode.
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b6 - Go Active On PolliTest (GAP/TST) - /n the Loop Mode - The GAP/TST bit is used to respond to the poll sequence and to
begin transmission. When GAP/TST is set, the receiver searches for the «Go Ahead» {or end of poil, EOP). The receiver «Go
Ahead» is converted to an opening flag and the ADLC starts its own transmission. When GAP/TST is reset during the transmis-
sion, the end of the frame (the completion of flag or abort) causes the termination of the «go-active-on-poll» operation and the
Rx Data to Tx Data link is re-established. The ADLC then returns to the «loop-on-line» state.

In the Non-Loop Mode - The GAPITST bit is used for self-test purposes. If GAP/TST bit is set, the TxD output is connected to
the RxD input internally, and provides a «loop-back» feature. For normal operation, the GAP/TST bit should be reset.

b7 - Loop On:-Line ControliDTR Control (LOCIDTR) - /n the Loop Mode - The LOCIDTR bit is used to go on-line or to go off-line.
When LOC/DTR is set, the ADLC goes to the on-line state after 7 consecutive «1’s» occur at the RxD input. When LOC/DTR is
reset, the ADLC goes to the «off-line» state after eight consecutive «1s» occur at the RxD input.

In the Non-Loop Mode - The LOC/DTR bit directly controls the loop on-line/DTR output state. 1...DTR output goes to low level,
0..DTR output goes to high level.

CONTROL REGISTER 4 (CR4)

7 6 5 4 3 2 1 0
RST RSO R/W AC | NRZI/NRZ | ABTgx ABT Rx Tx “EE"/E

1 1 0 1 WLS2  WLSy | WLS2 WLSy

b0 - Double Flag/Single Flag Interframe Control («FF»/«F») - The «FF»/«F» control bit determines whether the transmitter will
transmit separate closing and opening flags when frames are transmitted successively. When the «FF»/«F» control bit is low,
the closing flag of the first frame will serve as the opening flag of the second frame. When the bit is high, independent opening
and closing flags will be fransmitted.

b1, b2 - Transmitter Word Length Select (Tx WLS1 and WLS2) - Tx WLS1 and WLS2 are used to select the word length of the
transmitter information field. The encoding format is shown in Table 8.

b3, b4 - Receiver Word Length Select (Rx WLS1 and WLS2) - Rx WLS1 and WLS?2 are used to select the word length of the recei-
ver information field. The encoding format is shown in Table 8.

Table 8 - |-Field character length select

WLSy WLSo |-Fisld Character Langth
¢ 0 5 bits
1 [ 6 bits
] 1 7 bits
1 1 8 bits

b5 - Transmit Abort (ABT) - The ABT bit causes an abort {(at least 8 bits of «1» in succession) to be transmitted. The abort is

initiated and the Tx FIFO is cleared when the control bit goes high. Once abort begins, the Tx abort control bit assumes the
low state.

b6 - Abort Extend (ABTEX) - If ABTEX is set, the abort code initiated by ABT is extended up to at least 16 bits of consecutive
«1'sn, the mark idle state.

b7 - NRZI (Zero Complement)/NRZ Select (NRZI/NRZ) - NRZI/NRZ bit selects the transmitireceive data format to be NRZ! or NRZ
in both loop mode or non-loop mode operation. When the NRZI mode is selected, a 1-bit delay is added to the transmitted data
(TxD) to allow for NRZI encoding. 1...NRZI, 0...NRZ.

Note : NRZI coding - The serial data remains in the same state to send a binary «1» and switches to the opposite state to send
binary «0».
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6.5.1 - Status register .

The status register # 1 is the main status register. The IRQ bit indicates whether the ADLC requests service or not. The S2RQ
bit indicates whether any bits in status register # 2 request any service. TDRA and RDA, because they are most often used,
are located in bit positions that are more convenient to test. RDA reflects the state of the RDA bit in status register # 2.
The Status Register # 2 provides the detailed status information contained in the S2RQ bit and these bits reflect receiver sta-
tus. The FD bit is the only receiver status which is not indicated in status register # 2.

The prioritized status mode provides maximum efficiency in searching the status bits and indicates only the most important
action required to service the ADLC. The priority trees of beth status registers are provided in Figure 10.

Reading the status register is a non-destructive process. The method of clearing status depends upon the bit's function and
is discussed for each bit in the register.

SR #1
Decressing {Tx) (Rx) SR#2 (Rx)
Priority .- CTs FD ERR, FV, 0CD,
A + OVRN, Ax ABT
[ £ (V) s2rQ 't
. 4 Ax idle
TDRA/FC RDA 1)
AP
RDA

* Prioritized even when PSE = 0.
Note : Status bit above will inhibit one below it.

Figure 10 : Status register priority tree (PSE = 1).

STATUS REGISTER 1 (SR1)

7 6 5 4 3 2 1 0
RS1 RSO RMW AC IRQ TORA/FC XU CTs FD LOOP | S2RQ | RDA
0 0 1 X

b0 - Receiver Data Available (RDA) - The RDA status bit reflects the state of the RDA status bit in status register # 2. It provi-
des the means of achieving data transfers of received data in the full duplex mode without having to read both status regis-
ters.

b1 - Status Register # 2 Read Request (S2RQ) - All the status bits (stored conditions) of status register # 2 (except RDA bit)
are logically ORed and indicated by the S2RQ status bit. Therefore, S2RQ indicates that status register # 2 needs to be read.
When S2RQ is «O», it is not necessary to read status register # 2. The bit is cleared when the appropriate bits in status register
# 2 are cleared or when Rx Reset is used.

b2 - Loop Status (LOOP) - The LOOP status bit is used to monitor the loop operation of the ADLC. This bit does not cause an
IRQ. When non-loop mode is selected, LOOP bit stays «0». When loop mode is selected, the LOOP status bit goes to «1» during
«on-toop» condition. When ADLC is in an «off-loop» condition or «go-active-on-poll» condition, the LOOP status bit is a «O».

b3 - Flag Detected (FD) - The FD status bit indicates that a flag has been received in the flag detect enable control bit has been
set. The bit goes high at the last bit of the flag character received (when the flag detect output goes low) and is stored until
cleared by clear Rx status or Rx reset.

b4 - Clear-to-Send (CTS) - The CTS input positive transition is stored in the status register and causes an IRQ (if enabled). The
stored CTS condition and its IRQ are cleared by clear Tx status control bit or Tx reset bit. After the stored status is reset, the
CTS status bit reflects the state of the CTS input.

b5 - Transmitter Underrun (TxU) - When the transmitter runs out of data during a frame transmission, an underrun occurs and
the frame is automatically terminated by transmitting an abort.-The underrun condition is indicated by the TxU status bit. TxU
can be cleared by means of the clear Tx status control bit or by Tx reset.
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b6 - Transmitter Data Register Available/Frame Complete (TDRA/FC) - The TDRA status bit serves two purposes depending
upon the state of the frame complete/TDRA select control bit. When this bit serves as a TDRA status bit, it indicates that data
{to be transmitted) can be loaded into the Tx Data FIFO register. The first register (Register # 1) of the Tx data FIFO being
empty (TDRA = «1») will be indicated by the TDRA status bit in the «i-byte transfer mode». The first two registers (registers
#1 ar;]d # 2) must be empty for TDRA to be high when in the «2-byte transfer mode». TDRA is inhibited by Tx reset, or CTS
being high.

When the frame complete mode of operation selected, the TDRA/FC status bit goes high when an abort is transmitted or when

a flag is transmitted with no data in the Tx FIFO. The bit remains high until cleared by resetting the TDRA/FC control bit or
setting the Tx reset bit.

b7 - interrupt Request (IRQ) - The interrupt request status bit indicates when the IRQ output is in the active state
{IRQ output = «O»). The IRQ status bit is sut_;j_egt to the same interrupt enables (RIE, TIE) as the IRQ output, i.e., with both trans-
mitter and receiver interrupts enabled, the IRQ status bit is a logical QRed indication of status register 1 status bits. The IRQ
bit only reflects the set status bits which have interrupts enabled. The IRQ status bit simplifies status inquiries for polling sys-
tems by providing single bit indication of service requests.

STATUS REGISTER 2 (SR2)

7 6 5 4 3 2 1 0
RS1T RSO R/W AC RDA OVRN DCD ERR Rx Rx Fv AP
0 1 1 X ABT Idle

b0 - Address Present (AP) - The AP status bit provides the frame boundary and indicates an address octet is available in the
Rx Data FIFO register. In the extended addressing mode, the AP bit continues to indicate addresses until the address field is
complete. The address present status bit is cleared by reading data or by Rx reset.

b1 - Frame Valid (FV) - The FV status bit provides the frame boundary indication to the MPU and also indicates that a frame
is complete with no error. The FV status bit is set when the last data byte of a frame is transferred into the last location of
the Rx FIFO (available to be read by MPU). Once FV status is set, the ADLC stops further data transfer into the last location

of the Rx FIFO (in order to prevent the mixing of two frames) until the status bit is cleared by the clear Rx status bit or Rx
reset.

b2 - Inactive Idle Received (Rx Idle) - The Rx Idle status bit indicates that a minimum of 15 consecutive «1’s» have been recei-
ved. The event is stored within the status register and can cause an interrupt. The interrupt and stored condition are cleared
by the clear Rx status control bit. The status bit is the logical OR of the receiver idling detector (which continues to refiect
idling until a «0» is received) and the stored inactive idie condition.

b3 - Abort Received (RxABT) - The RxABT status bit indicates that seven or more consecutive «1’s» have been received. Abort
has no meaning under out-of-frame conditions; theretore, no interrupt nor storing of the status will occur unless a flag has
been detected prior to the abort. An abort received when «in framen is stored in the status register and causes an IRQ. The sta-
tus bit is the logical OR of the stored conditions and the Rx abort detect logic, which is cleared after 15 consecutive «1's» have
occured. The stored abort condition is cleared by the clear Bx status control bit or Rx reset.

b4 - Frame Ch.<ck Sequencefinvalid Frame Error (ERR) - When a frame is complete with a cyclic redundancy check (CRC) error
or a short frame error {the frame does not have complete address and control fields), the ERR status bit is set instead of the

frame valid status bit. Other functions, frame boundry indication and control function, are exactly the same as for the frame
valid status bit. Refer to the FV status bit.

b5 - Data Carrier Detect (DCD) - A positive transition on the DCD input is stored in the status register and causes an IRQ (if
enabled). The stored DCD condition and its TRQ are cleared by the clear Rx_status control bit or RX reset. After stored status

is reset, the DCD status bit follows the state of the input. Both the stored DCD condition and the DCD input cause the reset
of the receiver section when they are high.

b8 - Receiver Overrun (OVRN) - OVRN status indicates that receiver data has been transferred into the Rx FIFO when it is full,
resulting in data loss. The OVRN status is cleared by the clear Rx status bit or Rx reset. Continued overrunning only destroys
data in the first FIFO register.

b7 - Receiver Data Available (RDA) - The Receiver Data Available status bit indicates when receiver data can be read from the
Rx data FIFQ. When the prioritized status mode is used, the RDA bit indicates that non-address and non-last data are available
in the Rx FIFQ. The receiver data being present in the last register of the FIFO causes RDA to be high for the «1-byte transfer

mode». The RDA bit being high indicates that the ast two registers are full when in the «2-byte transfer mode». The RDA status
bit is reset automatically when data is not available.
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6.6 - Programming considerations

1 - Status Priority - When the prioritized status mode is used, it is best to test for the lowest priority conditions first. The io-
west priority conditions typically occur more frequently and are the most likely conditions to exist when the processor is inter-
rupted.

2 - Stored vs Present Status - Certain status bits (DCD, CTS, Rx Abort, and Rx Idle) indicate a status which is the logical OR
of a stored and a present condition. It is the stored status that causes an interrupt and which is cleared by a status clear con-
trol bit. After being cleared, the status register will reflect the present condition of an input or a receiver input sequence.

3 - Clearing Status Registers - In order to clear an interrupt with the two status clear control bits, a particular status condition
must be read before it can be cleared. In the prioritized mode, clearing a higher priority condition might result in another IRQ
caused by a lower priority condition whose status was suppressed when a status register was first read. This guarantees that
a status condition is never inadvertently cleared.

4 - Clearing the Rx FIFO - An Rx Reset will effectively clear the contents of all three Rx FIFO bytes. However, the FIFO may
contain data from two different frames when abort or DCD failure occurs. When this happens, the data from a previously clo-
sed frame (a frame whose closing flag has been received) will not be destroyed.

5 - Servicing the Rx FIFO in a 2-Byte Mode - The procedure for reading the last bytes of data is the same, regardless of whe-
ther the frame contains an even or an odd number of bytes. Continue to read 2 bytes until an interrupt occurs that is caused
by an end-of-frame status (FV or ERR). When this occurs, indicating the last byte either has been read or is ready to be read,
switch temporarily to the 1-byte mode with no prioritized status (control register 2). Test RDA to indicate whether a 1-byte read
should be performed. Then clear the frame end status.

6 - Frame Gomplete Status and RTS Release - In many cases, a modem will require a delay for releasing RTS. An 8-bit or 16-bit
delay can be added to the ADLC RTS output by using an abort. At the end of a transmission, frame complete status wil} indi-
cate the frame completion. After frame complete status goes high, write «1» into the Abt control bit (and Abt Extend bit if a
16-bit delay is required). After the Abt control bit is set, write «O» into the RTS control bit. The transmitter will transmit eight
or sixteen «1's» and the RTS output will then go high (inactive).

7 - Note to users not using the EF 6800 - (a) Care should be taken when performing a write followed by a read on successive
E puises at a high frequency rate. Time must be allowed for status changes to occur. If this is done, the time that E is low bet-
ween successive write/read E pulses should be at least 500 ns. {b) The ADLC is a completely static part. However, the E fre-
quency should be high enough to move data through the FIFOs and to service the peripheral requirements. Also, the period
between successive E pulses should be less than the period of RxC or TxC in order to maintain synchronization between the
data bus and the peripherals.

8 - Clearto-Send (CTS) - The CTS input, when high, provides a real-time inhibit to the TDRA status bit and its associated inter-
rupt. All other status bits will be operational. Since it inhibits TDRA, CTS also inhibits the TDSR DMA request. The CTS input
being high does not affect any other part of the transmitter. Information in the Tx FIFQ and Tx Shift Register will, therefore,
continue to be transmitted as long as the Tx CLK is running.

7 - PREPARATION FOR DELIVERY

7.1 - Packaging
Microcircuit are prepared for delivery in accordance with MIL-M-38510 or CECC 90000.

7.2 - Centificate of compliance

TMS offers a certificate of compliance with each shipment of parts, affirming the products are in compliance either with
MIL-STD-883 or CECC 90000 and guarantying the parameters are tested at extreme temperatures for the entire temperature
range.

'8 - HANDLING

MOS devices must be handled with certain precautions to avoid damage due to accumulation of static charge. Input
protection devices have been designed in the chip to minimize the effect of this static buildup. However, the following
handling practices are recommended :

a) Device should be handled on benches with conductive and grounded surface.

b) Ground test equipment, tools and operator.

c) Do not handle devices by the leads.

d) Store devices in conductive foam or carriers.

e} Avoid use of plastic, rubber, or silk in MOS areas.

f} Maintain relative humidity above 50 %, if practical.
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9 - PACKAGE MECHANICAL DATA
9.1 - DIL 28 - Ceramic Side Brazed package

.233 Max
5.92 Max

. 150 Min

3.81 Min
.080 +.008
2.03 10.23

.050 +.010
1.27 +0.25
—

100 +.005 .018 £.002
54 £0.13

g 0.46 0.05 - 010 £.002
0.25 +0.05

.600 Typ

28 15

15.24 Typ

594 +.008
15.09 £0.20
A

Pin N° 1 index

1.400 +.014
35.56 £0.35

9.2 - DIL 28 - Ceramic Cerdip package

037 +.022
0.94 £0.56
150 Min

100 Typ .018 £.001
254 Typ

0.46 +0.05

28 15 .700 +.015
17.78 £0.38
g2
z
)
sk f +
Qe
. 1 14
1.450 +.010
36.83 :0.25
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9.3 - LCCC 28 - Leadless Ceramic Chip Carrier package

TOP VIEW

+.010
-005
+0.25

0.13

450
11.43

25 5

+.010
-.005
+0.25
-0.13

450

11.43

10 - TERMINAL CONNECTIONS

10.1 - DIL 28 - Pin assignment

Vg 18 ™ 28Ec—rs
RTS [] 2 27 1 DCD
RxD [ 3 26 [] [OC/OTR
RxC ] 4 25 1 FLAG DET
> ] 5 24 ] TDSR
>0 [ 6 23 1] RDSR
Ra Q7 221 oo
RESET (I 8 21 0
[EhE] 201 D2
Rso 10 190 D3
RS1 [ 11 18 D4
RW [ 12 17 D5
EQ13 16 [1 D6
vccqm 153 D7

26/28
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080 +.007

2.03x0.18

HHHHT]

050 Typ

([HHE

-065 x.007

1.65 +0.18

10.2 -

BOTTOM VIEW

Pin N°1 index

LCCC 28 - Pin assignment

4[] RxC
3[1 RxD
21 RTS
11 Vsg
281 CTS
27[1DCD
26[1 LOC/DTR
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11 - ORDERING INFORAMTION
11.1 - Hi-REL product

cog:?fﬁcﬂ:ws Norms Package Tempﬁ'::‘(‘f,g range Fr?ﬂ':s)'cy Drawing number
{see Note)
EF6854JMG/B NFC 96863 class G DIL Cerdip -55/ +125 1 Data sheet
EF6854CMG/B NFC 96863 class G DIL Side Brazed -551 +125 1 Data sheet
EF6854EMG/B NFC 96863 class G LCCC -55/ +125 1 Data sheet
EF6BA54JMG/B NFC 96863 class G DIL Cerdip —55/1 +125 15 Data sheet
EF68A54CMG/B NFC 96863 class G DIL Side Brazed -55/ +125 15 Data sheet
EFG8A54EMG/B NFC 96863 class G LCCC -551 +125 15 Data sheet
EF6854JMBIC MIL-STD-883 class B DIL Cerdip —-55/ +125 1 Data sheet
EF6854CMB/C MIL-STD-883 class B DIL Side Brazed -55] +125 1 Data sheet
EF68A54JMB/C MIL-STD-883 class B DIL Cerdip -55/ +125 15 Data sheet
EFB8A54CMBIC MIL-STD-883 class B DIL Side Brazed -55/ +125 15 Data sheet
Note : THOMSON COMPQOSANTS MILITAIRES ET SPATIAUX.
11.2 - Standard product
Cog\anr\:;lc‘:'a‘:b‘l;nfs Norms Package Tempera;tgre range Frt(aalille;cy Drawing number
(see Note)
EF6854CV TMS standard DIL Sibe Brazed —-40/ +85 1 Data sheet
EF6854JV TMS standard DIL Cerdip —40/ +85 1 Data sheet
EF68A54CV TMS standard DIL Sibe Brazed —40/! +85 15 Data sheet
EFB8A54JV TMS standard DIL Cerdip —40/ +85 1.5 Data sheet
EF6854JM TMS standard DIL Cerdip -55{ +125 1 Data sheet
EF6854CM TMS standard DIL Side Brazed -55/1 +125 1 Data sheet
EF6854EM TMS standard Lcce —-55/ +125 1 Data sheet
EF68A54JM TMS standard DIL Cerdip -55/ +125 15 Data sheet
EFE68A54CM TMS standard DIL Side Brazed —-55/ +125 15 Data sheet
EFB8AB4EM TMS standard LCCC ~55/ +126 15 Data sheet
EF6854C TMS standard DIL Side Brazed 0/ +70 1 Data sheet
EF6854J TMS standard DIL Cerdip 0/ +70 1 Data sheet
EFB8A54 TMS standard 0/ +70 15 Data sheet
EF68B54 TMS standard 0/ +70 2 Data sheet
Note : THOMSON COMPOSANTS MILITAIRES ET SPATIAUX.
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EF6854 C M B/C

T T77

Type

Package:

C = Ceramic DIL (side brazed)
E = Ceramic LCCC

E1 = LCCC+HOT Solder Dip

J = Tin dipped Cerdip DIL

Screening:

___ = Standard

G/B = NFC 96883 CI.G

B/B = MIL STD 883 CI.B Rev B
B/C = MIL STD 883 CI.B

Temperature /Tcase:
M = -55°C/ +125°C
V = -40°C/ +85°C
— =0/ +70°C
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