/> THOMSON COMPOSANTS
MILITAIRES ET SPATIAUX

v

EF 6840

NMOS PROGRAMMABLE TIMER MODULE (PTM)

DESCRIPTION

The EF 6840 is a programmable subsystem component of
the 6800 family designed to provide variable system time in-
tervals.

The EF 6840 has three 16-bit binary counters, three corres-
ponding control registers and a status register. These coun-
ters are under software control and may be used to cause
system interrupts andlor generate output signals. The
EF 6840 may be utilized for such tasks as frequency measu-
rements, event counting, interval measuring and similar
tasks. The device may be used for squatre wave generation,
gated delay signals, single puises of controlied duration,
and pulse width modulation as well as system interrupts.

MAIN FEATURES

B Operales from a single 5 V power supply.
a Fully TTL compatible.

| Single system clock required (enable).

m Selectable prescaler on timer 3 capable of 4 MHz for the
Elr':_' 6840, 6 MHz for the EF 68A40 and 8 MHz for the
EF 68B40.

m Programmabie interrupts (TRQ) output to MPU.

| Readable down counter indicates counts to go to
time-out.

m Selectable gating for frequency or pulse-width compa-
rison.

| RESET input.

W Three asynchronous external clock and gate/trigger
inputs internally synchronized.

| Three maskable outputs.

W Three available versions :
EF 6840 (1.0 MH2),
EF 68A40 (1.5 MH2),
EF 68840 (2 MH2) - (0°C to + 70°C only).

SCREENING / QUALITY

This product is manufactured in full compliance with
either :

| MIL-STD-883 (class B).
m NFC 96863 class G.
W or according to TMS standards.

June 1992

DIL2s -
Cerdip package

C suffix
DiL 28
Ceramic Side Brazed package

E suffix
LCCC 28
Leadless Ceramic Chip Carrier package

See the ordering inlormation page 21.

Pin connection : see page 20,
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A - GENERAL DESCRIPTION
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EF 6840

B - DETAILED SPECIFICATIONS .

1 - SCOPE

This drawing describes the specific requirements for the peripherals EF 6840, 1, 1.5 and 2 MHz, in compliance either with
MIL-STD-883 class B and TMS standards. ’

2 - APPLICABLE DOCUMENTS

21 - MIL-STD-883

1) MIL-STD-883 : test methods and procedures for electronics

2) MIL-M-38510 : general specilications for microcircuits

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

-
»
o

3.2 - Design and construction
3.2.1 - Terminal connections
Depending on the package, the terminal connections shall be is shown in § 10.1 and § 10.2.

3.2.2 - 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).

3.2.3 - Package

The macrocircuits 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 Ceramic Cerdip
- 28 leads - LCCC leadless Ceramic Chip Carrier

The precise case outlines are described on § 9.

3.3 - Electrical characteristics
3.3.1 - Absolute maximum ratings (see Table 1)

Table 1

Symbol Parameter Test conditions Min Max Unit
vee Supply voltage -03 +70 v
: Vi Input voltage -03 +70 \
Pdmax | Max Power dissipation Tcase = —%5%C 97 w
Tease = +125°C 0.4 w

M suffix : EF 6840VEF 68440 f = 1and 1.5 MHz ~55 +125 °C

Tcase Operaling temperature | V sulffix: EF 6840/EF 68A40 f =1and 1.5 MHz -40 +85 °C

No suffix : EF 6840/EF GBA4O/EF 63840 | f = 1, 1.5 and 2 MHz 0 +70 °C

Tstg Storage temperature , -55 +150 oc

Tj Junction temperature + 160 °C
Tieads | lead temperature Max 5 sec. soldering +270 °C

Note : This device conlains circuitry to protect the inputs against damage due to high static vollages or electric fields ; howe-
ver, it is advised that normal precautions be taken to avoid application ol any voltage higher than maximum rated voltages to
this high impedance circuil. For proper operation it is recommended that Vin and Vg be constrained to the range Vgg < (Vip
or Vgyt) € Ve Reliability of operation is enhanced if unused inputs are tied 1o an appropriate logic voltage leve! (e.g., either

Vss or Vi)
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3.4 - Thermal characteristics (at 25°C) ¢

Table 2
Package Symbol Parameter Value Unit
DIL 28 0 JA Thermal resistance - Ceramic junction to ambient 56 °Cw
0 4c Thermal resistance - Ceramic junction to case 10 °Cw
LCCC 28 0 JA Thermal resistance - Ceramic junction to ambient 86 °Cw
v Jc Thermal resistance - Ceramic junction to case 10 °Cw

Power considerations
The average chip-junction temperature, T4, in °C can be obtained from:
Ty = Ta + (PD * Uga)” M
TA = Ambient Temperature, °C
tya = Package Thermal Resistance, Junction-to-Ambient, °C/W
Pp PINT + Pro
PINT = lcc x VCe, Watts — Chip Internal Power

Pyo = Power Dissipation on Input and Output Pins — User Determined

For most applications l5|/o < PINT and can beg neglected.

An approximate reliationship between PD and T (if Pyo is neglected) is :
Pp = K: (Ty + 273) V)

Solving equations (1) and (2) for K gives:
K = Pp *{Ta + 273) + ngp * Pp2 (3
where K is a constant pertaining to the particular part K can be determined from equation (3) by measuring Pp (al 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) iteralively for
any value of Tp.

The total thermal resistance of a package (¢ja) can be separaled into lwo components, #JC and ICa, representing the barrier
10 heal flow from the semiconductor junction to the package (case), surface (¢)c) and from Lhe case to the outside ambient
(rca). These terms are related by the equation :

4A = 0JC + UCA @)
03c 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 #/Ca so that v A approximately equals 0JC. Substitution of 03¢ for 84 in equa-
tion (1) will result in a lower semiconductor junction temperature.

3.5 - Mechanical and environment

The microcircuits shall meet all mechanical 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 microcircuil are
legible and permanently marked with the following information as minimum :

3.6.1 - Thomson logo

3.6.2 - Manufacturer's part number
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 - MIL-STD-883

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

§ - ELECTRICAL CHARACTERISTICS
5.1 - General requirements

All siatic and dynamic electrical characteristics specified. For inspection purpose, refer 10 relevant specification :

Table 3: Static electrical characteristics for all eleclrical varianls. See § 5.2.
Tables 4, 5: Dynamic electrical characteristics. See § 5.3.

For slatic characteristics, test methods refer to JEC 748-2 method number, where exisling.
For dynamic characteristics, test methods reler 1o loading nelwork in § 5.4.

5.2 - Static characteristics

Table 3

Ve = 50 Vge 5%

(See Figures 2 and 6)

-

Ves = 0Vge ; Tc = —-55°C/ +125°C or —40°C/ +85°C or 0°C/ +70°C

Symbol Characteristic Min Typ Max Unit
ViH Input high voltage Vsg + 20 vce v
VIL Input low voltage Vgg - 03 Vss + 08 v
lin Input leakage current (Vin = 010 525 V) 1.0 25 1A
ITSt Hi-Z (off state) input current (Vin = 051024 V) DO-D7 20 10 nA

Output high voltage
VOH (load = =2054A) DO-D7 | Vsg + 24 v
(load = —200uA) Other outputs | Vgg + 24
Output low voltage '
VoL (load = 1.6 MA) iRQ, DO-D7 Vss + 04] v
{llioad = 3.2 mA) 01-03 Vss + 04
ILOH Output leakage current (off state) (VoH = 2.4 V) iRQ 1.0 10 nA
PINT Internal power dissipation (measured at Tp = T) 470 700 mw
Input capacitance ‘ ‘
Cin (Vin = 0,Ta = 25°C, f = 1.0 MH2) DO-D7 125 pF
All others 7.5 pF
Output capacitance ; oM =G 50 .
t (Vin = 0, Ta = 25°C, { = 1.0 MH2) . p
Cou ! 4 01, 02, 03 10 oF

5.3 - Dynamic (switching) characteristics

The limits and values given in this section apply over the full case temperature range —55°C to + 125°C or 0°C to +70°C and
Vecintherange 475 V10 525V V) = 08V and V4 = 20 V.

6/24
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Table 4 - AC operating characteristics - (See Figures 3 and 8)

EF 6840 EF 68A40 EF 68840
Symbol Characteristic Unit
Min Max Min Max Min Max
Input rise and fal! times . . .
tr (Figures 3 and 4) C, &, and RESET 10 0.666 0.500 ns
i leycg + tcycE + tcycE +
Input puise width iow (Figure 3 cyc 4 Y
PWL : su + su + su + ns
{Asychronous input) % RESET thd thd ind
. . . {eycE + teycE + teycE +
Input pulse width high (Figure 4) cyc 4 4
PWH . tsu + tsy + tsy + ns
(Asychronous input) C, G tha ihd ind
Input setup time (Figure 5) 200 20
tsy {Synchronous input) 1 75 ns
C.G, and RESET
Input hold time (Figure 5)
thg Synchronous input) 50 50 50 ns
"G, and ﬁE'S'E‘F
Input synchronization time (Figure 8)
Isync (~ B prescaler mode only) 250 200 175 ns
Input_puise width
PWL, PWH C3 (-8 prescaler mode only) 120 80 60 ns
Output delay, O1, O3 (Figure 6)
lco (VOH = 2.4V, load B) TTL 700 460 340 ns
tem (VOH = 2.4V, load D) MOS 450 450 340 ns
lcmos (VOH = 0.7 VDD, load D) CMOS 2.0 1.35 1.0 ns
UyR Interrupt release time 12 09 0.7 #s
*trand U < loycE
Table 5 - Bus timing characteristics - see Notes 1, 2 and 3 )
Ident EF 6840 EF 68A40 EF 68840
’ Symbol Characteristic - Unit
Number Min Max Min Max Min Max
1 teye Cycle time 1.0 10 0.67 10 05 10 us
2 PWEL Pulse width, E low 430 9500 280 9500 210 9500 ns
3 PWEH Pulse width, E high 450 9500 280 9500 220 9500 ns
4 tr, i Clock rise and fall time 25 25 20 ns
9 tAH Address hold time 10 10 10 ns
13 tAS ﬁedg;ssE selup time 80 40 ns
14 tcs ggtlgr :eéect setup time 80 40 ns
15 ICH Chip select hold time 10 10 10 ns
18 tOHR Read data hold time 20 50 20 50 20 50° ns
21 IDHW Wirite data hoid time 10 10 10 ns
Peripheral output data
30 {ODR delay time 290 180 150 ns
Peripheral input data
3 Dsw setup time 165 80 60 ns
* The data bus output buffers are not longer sourcing or sinking current by ipHR max (high impedance).
Note 1: Not all signals are applicable to every part.
Note 2: Voitage levels shown are Vi < 0.4V, V4 > 24V, unless otherwise specified.
Note 3: Measurement poinls shown are 0.8 V and 2.0 V, unless otherwise specified.
7124
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2 Vohage levels shown are V| <04 V, V{22 4 V. unless otherwse specified
3 Measurement ponts shown are 0 B V and 2 0 V. unless otherwise specified
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Figure 3: Input pulse width low.
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5.4 - Test conditions specific to the device
5.4.1 - Loading network
Figure 9 here below shows the loading network applicable to the timing tables.

Load A Load 8 Loaed C
{00-07) (01, 02. 03} (ARG Oniyi
- (TTL Load) Y
50v Ve of device under test LoV
AL 25 AL - 125k ,
3
Test Point 1N4148 Test Pont IN4148
or Equiv. or Equiv. Test Point
130 v# 17w 1N916 40 pF 1.7 & INS16
or Equiv. or Equiv, 100 i I
test Puint
Load D l
{01, 02, 03) 30 pt
{CMOS Load)
(MOSs)

NOTE Timung measurements are relerenced to and liom a low voliage of 0 8 volt and a hugh volitage of 2 0 vuits, unless otherwrise noted

Figure 9: Bus 1iming tes! loads.
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6 - FUNCTIONAL DESCRIPTION ]

6.1 - Device operation

The EF 6840 is part ol the 6800 micoprocessor lamily and is fully bus compatible with 6800 systems. The three timers in the
EF 6840 operate independently and in several distinct modes to lil a wide variety ol measurement and systhesis applica-
tions.

The EF 6840 is an integrated set ol three distinct counterlimers (Figure 1). It consisls of three 16-bit data latches, three 16-bit
counters (clocked independently), and the comparison and enable cicuitry necessary 1o implement various measurement and
synthesis functions. In addition, it contains interrupt drivers to alert the processor that a particular function has been comple-
ted.

In a typical application, a timer will be loaded by first storing two bytes of data into an associated counter latch. This dala is
then transferred into the counter via a counter initialization cycle. If the counter is enabled, the counter decrements on each
subsequent clock period which may be an external clock, or Enable (E) until one of several predetermined conditions causes
it to halt or recycle. The timers are thus programmable, cyclic in nature, controllable by external inputs or the MPU program,
and accessible by the MPU at any time.

BUS INTERFACE -

The programmable timer module (PTM) interfaces to the EF 6800 bus with an 8-bit bidirectional data bus, lwo chip select lines,
a readiwrite line, a clock (Enable) line, and interrupt request line, an external reset line, and three register select lines. VMA
should be utilized in conjunction with an MPU address line into a chip select of the PTM when using the EF 6800/6802.

BIDIRECTIONAL DATA (D0-D7)

The bidirectional data lines (DO-D7) allow the transfer of data between the MPU and PTM. The data bus output drivers are
three-state devices which remain in the high-impedance (off) state except when the MPU performs a PTM read operation (read/-
write and enable lines high and PTM chip selects activated).

CHIP SELECT {CS0, CS1)

These two signals are used to activate the dala bus interface and allow transfer of dala from the PTM. With €S0 = 0 and
CS1 = 1, the device is selected and data transfer will occur.

-t

READ/WRITE (RIW)

This signal is generated by the MPU to control the direction of data transfer on the data bus. With the PTM selected, a low
state on the PTM RW line enables the input buffers and data is transferred from the MPU to the PTM on the trailing edge of
the E (enable) clock. Alternately, (under the same conditions) R"'W = 1 and enable high allows data in the PTM to be read by
the MPU.

ENABLE (E CLOCK)

The E clock signal synchronizes data transfer between the MPU and the PTM. 1t also performs an équivalent synchroniialion
function on the external clock, reset, and gale inputs of the PTM.

INTERRUPT REQUEST (IRQ)

The active low interrupt request signal is normally tied directly (or through priority interrupt circuitry) to the iRQ input of the
MPU. This is an «open drain» outpul {no load device on the chip) which permits other similar interrupt request fines to be tied
together in a wire-OR configuration.

The IRQ line is activated if, and only if, the composite interrupt flag (bit 7 of the internal status register) is asserted. The condi-
tions under which the IRQ line is activated are discussed in conjunction with the status register.

RESET

A low level at this input is clocked into the PTM by the E (enable) input. Two enable puises are required to sycnhronize and
process the signal. The PTM then recognizes the aclive «low» or iniactive «high» on the third enable puise. If the RESET signal
is asynchronous, an additiona! enable period is required if setup times are not met. The RESET input must be stable high/low
for the minimum time stated in the AC operating characleristics.

Recognition of a low level at this input by the PTM causes the following action to occur :

a. All counter latches are preset to their maximum count values.

b. All control register bits are cleared with the exception of CR10 (internal reset bit) which is set.

c. All counters are preset to the contents of the latches.

d. All counter outputs are reset and all counter clocks are disabled.

e. All status register bits (interrupt flags (are cleared).

REGISTER SELECT LINES (RS0, RS1, RS2)

These inputs are used in conjunclion with the RAW line 1o select 1he internal registers, counters and latches as shown in Ta-
ble 6.

Note : The PTM is accessed via MPU load and store operations in much the same manner as a memory device. The instruc-
tions availabte with the 6800 family of MPUs which perform read-modify-write operations on memory should not be used when
the PTM is accessed. These instructions actually fetch a byte from memory, perform an operation, then restore it 10 the same
address location. Since the PTM uses the RW line as an additional register select input, the modified data will not be restored
to the same register it these instructions are used.

10/24
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CONTROL REGISTER ‘ .

Each timer in the EF 6840 has a corresponding write-only control register. Control register = 2 has a unique address space
(RSO = 1, RS = 0, RS2 = 0) and therrefore may be written into at any time. The remaining control registers (= 1 and = 3)
share the address space selected by a logic zero on all register select inputs.

CR20

The lesat-significant bit of contro! register = 2 (CR20) is used as an additiona! addressing bit for control registers = 1 and
= 3. Thus, with all register selects and R/W inputs at logic zero, conlrol register = 1 will be written into it CR20 is a logic one.
Under the same conditions, control register = 3 can also be written into after a RESET low condition has occurred, since all
control register bits (except CR10) are cleared. Therefore, one may write in the sequence CR3, CR2, CR1.

Table 6 - Register selection

Table 7 - Control register bits

Register
Select Inputs Qperations
Rs2 | RS1 | RSO R/W =0 oo RAW =1
0 0 0 CR20=0 Write Control Register #3 No Operation
CR20 =1 Write Controt Register #1
0 0 1 Write Control Register #2 Read Status Register
0 1 0 | Write MSB Buffer Register Read Timer #1 Counter
[+] 1 1 Write Timer #1 Latches Read LSB Buffer Register
1 0 0 | Write MSB Buffer Register Read Timer #2 Counter
1 0 1 Write Timer #2 Latches Read LSB Buffer Register
1 1 0 | Write MSB'Buffer Register Read Timer #3 Counter
1 1 1 Write Timer #3 Latches Read LSB Bufler Register

CRX7° Timer #X Counter Output Enable
0 TX Output masked on output OX
1 TX Output enabled on output OX .
CRX6 Twmer £X interrupt Enable

Interrupt Flag masked on IRQ
Interrupt Flag enabled 1o IAQ

CRX5] CRX4 |CRX3 | Timer #X Counter Mode and Interrupt Control (See Table 3)

Conuwrol Register X } 7

514 ]13]2j1]10] X=1,20r3

CRX2 Timer #X Counting Mode Conirol
0 TX conhgured for normal 116-bi} counting mode
1 TX conligured for dual B-bit counting mode :
CRX1 Tuner #X Clock Source

TX uses externdl clock source on [ nput

IX uses Enable clock

CR10 Internal Reser Bit
0 All imers allowed to operate
1__All timers heid in pieset s\ale

CR20 Connol Regster Address 8n
0 CR#3 may be witien
1 CRZI1 may be written

CR30 Tuner £3 Clock Conuol
0 T3 Clock is not prescaled
1 T3 Clock is prescaled by +8

X=1

X=2

X=3

Y THOMSON COMPOSANTS MILITAIRES ET SPATIAUX
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CR10 "

The least significant bit of control register = 1is used as an internal resel bit. When this bil is a logic zero, all timers are allo-
wed to operate in the modes prescribed by the remaining bils of the control registers. Wrinting a «ones into CR10 causes all
counters to be preset with the contents of the corresponding counter latches, all counter clocks to be disabled, and the timer
outputs and interrupt llags (status register) to be reset. Counter latches and control registers are undisturbed by an internal
resel and may be written into regardiess of the state of CR10.

The least significant bit of control register = 3 is used as a selector for a : 8 prescaler which is available with timer = 3 only.
The prescaler, if selected, is effeclively placed between the clock input circuitry and the input 1o counter = 3. It can therelore
be used with either the internal clock (enable) or an external clock source.

Note : When initializing timer 3 into the divide-by-eight mode on consecutive E-cycles (i.e., with DMA), control register 3 must
be initialized after timer latch = 3 to insure proper timer initialization.

CR30
The functions depicted in the foregoing discussions are tabulated in Table 7 for ease of reference.

Control register bits CR10, CR20, and CR30 are unique in that each -selects a different function. The remaining bits
(1 through 7) of each control register select common functions, with a particular control register atlecting only its correspon-
ding limer.

CRX1

Bit 1 of control register = 1(CR11) selects whether an internal or external clock source is to be used with timer = 1. Similarly,
CR21 selects the clock source for timer = 2, and CR31 performs this function for timer = 3. The function of each bit of control
register «Xa can therefore be detfined as shown in the remaining seclion of Table 7.

CRX2

Control register bit 2 selects whether the binary information contained in the counter tatches (and subsequently loaded into
the counter) is to be lreated as a single 16-bit word or two 8-bit bytes. In the single 16-bit counter modes (CRX2 = 0) the coun-
ter will decrement to zero after N + 1 enabled (G = 0) clock periods, where N is defined as the 16-bit number in the counter
latches. With CRX2 = 1, a similar time out will occur after (L. + 1) « (M + 1) enabled clock periods, where L and M, respective-
ly, reler to the LSB and MSB bytes in the counter lalches.

CRX3-CRX7

Control register bits 3, 4 and 5 are explained in detail in the timer operating mode section. Bit 6 is an interrupt mask bit which
will be explained more fully in conjunction with the status register, and bit 7 is used to enable the corresponding timer ouput.
A summary ol the control register programming modes i shown in Table 8.

STATUS REGISTERANTERRUPT FLAGS

The EF 6840 has an internal read-only status register which contains four interrupt flags. (The remaining four bits of the regis-
ter are not used, and defaults to zeros when being read). Bits 0, 1 and 2 are assigned to timers 1, 2 and 3, respectively, as indivi-
dual flag bits, while bit 7 is a composite interrupt flag. This flag bit will be asserted if any of the individual flag bits is set while
bit 6 of the corresponding control register is at a logic one. The conditions for asserting the composite interrupt flag bit can
therefore be expressed as:

LTY = 11« CR16 + 12+ CR26 + 13+ CR36

where INT = Composite interrupt flag (bit 7)
B timer = 1 interrupt flag (bit 0)
12 limer = 2 interrupt flag (bit 1)
13 = timer = 3 interrupt fiag (bit 2)

An interrupl flag is cleared by a timer reset condition, i.e., external RESET = 0 or internal reset bit (CR10) = 1. It will also be
cleared by a read timer counter command provided thal the status register has previously been read while the interupt flag
was set. This condilion on the read status register-read timer counter {RS-RT) sequence is designed 1o prevent missing inter-
rupts which might occur after the status register is read, but prior to reading the timer counter. ’

An individual interrupt flag is also cleared by a write limer {atches (W) command or a counter initialization (Cl) sequence, provi-
ded that W or Cl affects the timer corresponding to the individual interrupt flag.

i

CRX4 Table 8 - PTM operating mode selection

CRX3 CRXS

i

0 |0 [Continuous Operating Mode Gate | ur Winte to Latches o1 Reset Causes Counter lintializiton
0 [0 Frequency Compansan Mode: Interrupt 1t Gate §__[™ § 1s < Counter Tume Out

1 10 Conunuous Operating Mode. Gate § or Reset Causes Counier Invtialization
110
o
0|1
mn
1

Pulse Width Companson Mode Intetrupt of Gate t } 15< Counter Tune Ouy
[Single Shot Mode: Gate | or Write 10 Laiches or Reset Causes Counter lnutiabzation
Frequency Comparnison Mode: Interrupt If Gate m 18> Counter Time Out
Single Shot Mode: Gate | or Reset Causes Counter inmializanon

Pulse Widih Comparison Mode. Interrupt it Gate { f 15> Counter Tume Out

!
0
1
0
1
0
1
0
1
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COUNTER LATCH INITIALIZATION v

Each of the three independent timers consists of a 16-bit addressable counter and a 16-bit addressabie latch. The counters are
preset 1o the binary numbers stored in the lalches. Counter initialization resultls in the transter of the latch contents to the
counter. See notes in Table 9 regarding the binary number N, L, or M placed inlo the latches and their relationship to the out-
put waveforms and counter time-outs,

Since the PTM data bus is 8-bits wide and the counters are 16-bits wide, a temporary register (MSB buffer register) is provided.
This «write onlya register is for the most-significant-byte of the desired lalch data. Three addresses are provided {or the MSB
bufter register (as indicated in Tabie 6), but they all lead to the same bufier. Data from the MSB buffer will automatically be
transferred into the most-significant byte of timer = X when a write timer = X latches command is perlormed. So it can be
seen that the EF 6840 has been designed to allow transfer fo two bytes of data into the counler iatches provided that the MSB
is translerred first. The storage order must be observed (o ensure proper latch operation.

In many applications, the source of the data will be a 6800 family MPU. it should be noted that the 16-bit store operations of
the 6800 lamily microprocessors (STS and STX) transter data in the order required by the PTM. A store index register instruc-
tion, for example, results in the MSB of the X register being transferred to the selected address, then the LSB of the X register
being written into the next higher location. Thus, either the index reglsler or slack pointer may be transferrred directly into a
selected counter latch with a single instruction.

A logic zero at the RESET input also initializes the counter lalches. ln“fhis case, all latches will assume a maximum count of
65,53510. It is important to note that an inlernal reset (bit zero of control register 1 set) has no effect on the counter lat-
ches.

COUNTER INITIALIZATION

Counter initialization is defined as the transfer of data from the latches to the counter with subsequent clearing of the indivi-
dual interrupt flag associated with the counter. Counter initialization always occurs when a reset condition (&E‘E7 =0or
CR10 = 1) is recognized. It can also occur - depending on timer mode - with a write timer latiches command or recognition of
a negative transition of the gate input.

Counter recycling or re-intialization occurs when a negative transition of the clock input is recognized after the counter has
reached an all-zero stale. In this case, data is transferred from the latches 1o the counter.

ASYNCHRONOUS INPUT/OUTPUT LINES

Each of the three timers within the PTM'has external clock and gate inputs as elle a counter output line. The inputs are high-
impedance, TTL-compatible lines and outputs are capable of driving two standard TTL loads.

CLOCK INPUTS (C1, C2 and C3)

lnput pins C1, C2 and C3 will accept asynchronous TTL voltage level signals 1o decrement timers 1, 2, and 3, respeclively. The
high and low levels of the external clocks must each be stable for at least one system clock penod plus the sum of the setup
and hold times for the clock inputs. The asynchronous clock rate can vary from dc to the limit unposed by the enable clock
setup, and hold times. §

The external clock inputs are clocked in by enable pulses. Three enable periods are used to synchronize and process the exter-
nal clock. The fourth enable pulse decrements the internal counter. This does not affect the input frequency, it merely creates
a delay betweet a clock input transition and internal recognition of that transition by the PTM. All references to C inputs in this
document relate 1o internal recognilion of the input transition. Note that a clock high or low level which does not meet setup
and hold time specifications may require an additional enable pulse for recognition. When observing recurring events, a lack
of synchronization will result in «jitter= being observed on the output of the PTM when using asynchronous clocks and gale
input signals. There are two types of jitter. «System jitters is the result of the input signals being out of synchronization with
enable, permitting signals with marginat setup and hold time to be recognized by ellhef the bit time nearest the inpul transi-
tion or the subsequent bit time.

«Input jitter» can be as great as the time between input signal negative going transitions plus the system jitter, if the first tran-
sition is recognized during one system cycle, and not recognized the next cycle, or vice versa. See Figure 10

Enable L LS _ry

1nput 1 - g P
Recog - <+ —
N
Either v\ or tiere
rlere _,{ I_._ System
8a Tme
Ourtput 1:‘.___L. - -] Suiter

Figure 10 : lnpd jitter.
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CLOCK INPUT C3 (: 8 PRESCALER MODE) .
External clock inpul C3 represents a special cas when timer = 3 is programmed to utilize its optiona! : 8 prescaler mode.

The divide-by-8 prescaler conlains an asynchronous ripple counter ; thus, mput setup (tg) and hold times (thq) do not apply.
As long as minimum input pulse widths are maintained, the counter will recognize and process all input clock (C3) transitions.
However, in order 10 guarantee that a clock transition is processed during the current E cycle, a certain amount of synchroni-
zation time (tgync) is required belween the C3 transition and the falling edge of enable (see Figure 8). If the synchronization
time requirement is not met, it is possible that the C3 transition will not be processed until the following E cycle.

The maximum input {requency and allowable duty cycles for the : 8 prescaler mode are specified under the AC operaling cha-
racterisitcs. Internally, the : 8 prescaler output is lreated in the same manner as the previously discussed clock inputs.

GATE INPUTS (G1, G2, G3)

Input pins G1, G2, and G3 accept asynchronous TTL-compatible signals which are used as triggers or clock gating lunctions
to timers, 1, 2, and 3, respectively. The gating inputs are clocked into the PTM by the E {enable) clock in the same manner as
the previously discussed ciock inputs. That is, a gate transition is recognized by the PTM on the fourth enable pulse (provided
setup and hold time requirements are met), and the high or low levels of the gate mput must be stable for at least one system
clock period plus the sum of setup and hoid times. All references to G transsstlon in this document relate to internal recogni-
tion of the input transition.

The gate inputs of all timers direcltly affect the internal 16-bit counler. The operation of G3 is therefore independent of the : 8
prescaler selection.

TIMER OUTPUTS (01, 02, 03)

Timer outputs O1, 02, and O3 are capable of driving up to two TTL loads and produce a defined output waveform for either
continuous or single-shot timer modes. Qutput waveform definition is accomplished by selecting either single 16-bit or dual
8-bit operating modes. The single 16-bit mode will produce a square-wave output in the continuous mode and a single pulse
in the single-shot mode. The dual 8-bit mode will produce a variable duty cycle pulse in both the continuous and single-shot
timer modes. One bit of each control register (CRX7) is used to enable the cotresponding output. If this bit is cleared, the out-
put will remain low (Vo) regardless of the operating mode. If it is cleared while the ouput is high the output will go low during
the lirst enable cycle following a write to the control register.

The continuous and single-shot limer modes are the only ones for which outpul response is defined in this data sheet. Refer
to the programmable timer fundamentals and applications manual for a discussion of the output signals in other modes. Si-
gnals appear at the outputs (unless CRX7 = 0) during frequency and pulse width comparison modes, but the actual wavelorm
is not predictable in lypical applications.

TIMER OPERATING MODES

The EF 6840 has been designed 1o operate effectively in a wide variety of applications. This is accomplished by using three
bits of each control register (CRX3, CRX4, and CRXS5) 1o define dilferent operating modes of the timers. These modes are divi-
ded into WAVE SYNTHESIS and WAVE MEASUREMENT modes, and are oullined in Table 9. ;

One of the WAVE SYNTHESIS modes is the continuous operating mode, which is useful for cyclic wave generation. Either sym-
metrical or variable duty-cycle waves can be generated in this mode. The other wave synthesis mode, the single-shot mode,
is similar in use to the continuous operating mode, however, a single pulse is generated, with a programmable preset
width.

The WAVE MEASUREMENT modes include the frequency comparison and pulse width comparison modes which are used to
measure cyclic and singular pulse widths, respectively.

In addition to the four timer modes in table 9, the remaining control register bit is used to modily counter initialization and ena-
bling or interrupt conditions.

Table 9 - Operating modes

Control Register
Ti .
CRX3 | CAx4 | CRxs | |'me" Operating Mode
0 * Q Contnmunus Synthesizer
0 ° 1 Singie Shaot v
1 [V} * frequency Comgansaon
- Measurernent
] \ ¢ Pulse Wulth Companson

*Detiies Adkhtiondt Tarenr Funcbion Sekscnon
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WAVE SYNTHESIS MODES .

CONTINUOUS OPERATING MODE (Table 10)

The continuous mode will synthesize a continuous wave with a period proportional to the preset number in the particular timer
latches. Any of the timers in the PTM may be programmed to operate in a continuous mode by writing zeroes into bits 3 and
5 of the corresponding control register. Assuming that the timer output is enabled (CRX7 = 1), either a square wave or a varia-
ble duty cycle waveform witl be generated at the timer output, OX. The type of output is selected via control register bit 2.

Either a timer reset (CR10 = 1 or externat reset = 0) condition or internal recognition of a negative transition of the gate input
resuits in counter initialization. A write timer latches command can be selected as a counter initialization signal by clearing
CRX4.

The counter is enabled by an absence of a timer reset condition and a logic zero at the gate input. In the 16-bit mode, the coun-
ter will decrement on the tirst clock cycle during or after the counter initialization cycle. It continues to decrement on each
clock signal so long as G remains low and no reset condition exists. A counter time out {the first clock after all counter
bits = 0} results in the individual interrupt flag being set and reinitialization of the counter.

In the dual 8-bit mode (CRX2 = 1) [refer to the example in Figure 9 and Tables 10 and 11] the MSB decrements once for every
full countdown of the LSB + 1. When the LSB = 0, the MSB is unchanged ; on the next clock pulse the LS8 is reset to the
count in the LSB lalches, and the MSB is decremented by 1 (one). The oulput, it enabled, remains low during and after initiali-
zation and will remain low until the counter MSB is all zeroes. The output will go high at the beginning of the next clock pulse.
The output remains high until both the LSB and MSB of the counter are all zeroes. At the beginning of the next clock pulse
the defined time out (TO) will occur and the output will go low. In the dual 8-bit mode the period of the output of the example

-in Figure 11 would span 20 clock-pulses as opposed to 1546 clock puises using the normal 16-bit mode.

A special time-out condition exists for the dual 8-bit mode (CRX2 = 1)if L = 0. In this case, the counter will revert to a mode,-
similar to the single 16-bit mode except time out occurs after M + 1* clock pulses. The ouput, if enabled, goes low during the
counter initialization cycle and reverses state at each time out. The counter remains cyclical (is re-initialized at each lime out)
and the individual interrupt flag is set when time out occurs. If M = L = 0, the internal counters do not change, but the outpul
toggles at a rate of 1/2 the clock frequency.

The discussion of the continuous mode has assumed that the application requires an output signal. It should be noted that
the timer operates in the same manner with the output disabled (CRX7 = 0). A read timer counter command is valid regardless
of the state of CRX7. .

Table 10 - Continuous operating modes )

Synthesis Modes | CONTINUOUS MODE

(CRXJ = 0, CRX5 = 0}
Control Register Initiatization/Output Waveforms )
CRX2 | CRX4 [ Counter initialization *Timer Qutput {OX) (CRX7 =1}

T Vo

0 o GiI+W+R "'"""“""t""‘"""-—1--"4-'":-——1
L 1

o 1 1R I R
o o 10 v

o= iU o 1M ¢ 1T —amfemet g ¢ 1AM S AT —we]

1 o Gi+W+R I I——‘ I—-l—vo..

1 1 Gi+R ] — o] ILHT) poa— —of ILHT) v
10

SINGLE-SHOT TIMER MODE 7
This mode is identica! to the continuous mode with three exceptions. The first of these is obvious from the name-the output
returns to a low level after the initial time out and remains low until another counter initialization cycle each occurs. -

As indicated in Table 11, the internal counting mechanism remains cyclical in the single-shot mode. Each time out of the coun-
ter resulls in the setting of an individual interrupt flag and re-initialization of the counter.

The second major difference between the single-shot and continuous modes is that the internal counter enable is not depen-
dent on the gate input level reamining in the low state for the single-shot mode.

Another special condition is introduced in the single-shot mode. If L = M = 0 (dual 8-bit) or N = 0 (single 16-bit), the output
goes low on the first clock received during or after counter initialization. The output remains low until the operaling mode is
changed or nonzero dala is written into the counter latches. Time ouls continue (o occur at the end of each clock period.

The three differences between single-shot and continous timer mode can be summérized as altributes of the single-shot
ode :

1. Output is enabled for only one pulse until it is reinitialized.

2. Counter enable is independent of gate.

- 3. L=M=0o0orN = 0disables outpul.

Aside from these differences, the two modes are identical.
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{
v
*Tune
Example Contents of MSHB 03 M Out
Contents of LS8 04 L '
b ML 1) ey ! L]
r Algetyraic Expression
N 03(04 + 1) ¢ 1 | 4
v ! 16 Enabies ) ¢\ — 24v
\ J . ) : oav
Counter Output { N : -
| ! I 1y !
[} 1 ] 1) :
| { | [N ]
Enable
(System 112}
i 1 } |
1 { 4 !
1T e L 1L e L-— L ——
5 Enable ! 5 Enable ! 9 Enable t + 4 Enable
Pulses : Pulses | " Putses ' Pulses
' 1 Pt 1 ¢ ( ———ma]
] y ! P ! | 5 Enable |
) ! [ 1 | Pules H
] o ! o '
| 1 .
4 , M+ 1KLL ¢ 1) | f
: | : 1 l\ | | 1} !
= ity PN vy

Algebraic € xpression
(04 + THO3 + 1) = 20 Enable oOr,
External Clock Pulses

M+ 1IL + 1) = Periad "
M{L ¢« 1) + 1 = Low poartion o! period
L = Pulse width
*Preset LSB and MSB 10 Respective Laiches on the neganive transion of the Enahle

**Preset LSB 10 LSB Latches and Decreinent MSB Ly one on the negative transion of the Enabile

Figure 11: Timer output wavelorm example (continuous dual 8-bil mode using internal enable).

Table 11 - Single-shot operating modes : :
Synthesis Modes | SINGLE-SHOT MODE
. {CRAX3 =0, CRX? =1, CRX5 = 1)
Control Register Initiatization/Output Waveforms
CRX2 CRX4 Counter Initialization Yimer Qutput (OX)
0 0 GI+W+R l-——m'!:::'trn'—_::l.-m.mn-—l
0 1 GI+R w 10 o
3 0 GI+W+R lL-nmnu::;—;-«*—-u-mu-nm
1 1 Gi+R I
. TO 10

Symbols are as defined in Table 5.
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WAVE MEASUREMENT MODES ‘

TIME INTERVAL MODES

The time internal modes are the frequency (period) measurement and pulse width comparison modes, and are provided for
those applications which require more liexibility ol interrupt generation and counter initialization. Individual interrupt flags are
set in these modes as a function of both counter time out and transitions of the Gataé input. Counter initialization is also affec-
ted by interrupt flag status.

A timer's output is normally not used in a Wave Measurement mode, but it is defined. H the oulpul is enabled, it will operate
as follows. During the period between reinitialization of the time and the first time out, the output will be a logical zero. if the
tirst time oul is completed {regardless of its method of generation), the output will go high. if further TO's occur, the output
will change state at each completion of a time-oul.

The counter does operate in either single 26-bit or dual 8-bit modes as programmed by CRX2. Other fealures of the wave mea-
surement modes are outlined in Table 12.

Frequency comparison or period measurement mode (CRX3 = 1, CRX4 = 0)

The frequency comparison mode with CRX5 = 1 is straightforward. If time out occurs prior to the first negative transition of
the Gate input after a counter intiatization cycle, an individual interrupl.flag is set. The counler is disabled, and a counter initia-
lization cycle cannot begin until the interrupt flag is cleared and a negative transition on G is detected.

It CRX5 = 0, as shown in Tables 12 and 13, an interrupt is generated if Gate input returns low prior to a lime out. If a counter
time out occurs first, the counter is recycled and continues to decrement. A bit is set within the timer on the initial time out
which precludes further individual interrupt generation until a new counter initiatization cycle has been completed. When this
internal bit is set, a negative transition of the Gate input starts a new counter initialization cycle. (The condition of G! « 1+ TO
is satisfied, since a time out has occured and no individual interrup! has been generated.)

Any of the timers within the PTM may be programmed to compare the period of a pulse (giving the frequency after caicula-
tions) at the Gate input with the time period requested for counter time out. A negative transition of the Gate input enables
the counter and starts a counter initialization cycle - provided that other conditions, as noted in Table 13, are satisfied. The
counter decrements on each clock signal recognized during or after counter initialization until an interrupt is generated, a
write timer latches command is issued, or a timer reset condition occurs. It can be seen from Table 13 that an interrupt condi-
tion will be generated if CRX5 = 0 and the period of the pulse (single pulse or measured separalely repetitive pulses) at the
gate input is less than the counter lime Out period. f CRX5 = 1, an interrupt is generaled if the reverse is true.

Assume now with CRX5 = 1 that a counter initialization has occured and that the gate input has returned low prior to counter
time out. Since there is no individual interrupt flag generated, this automatically starts a new counter initialization cycle. The
process will continue with frequency comparison being performed on each gate input cycle until the mode is changed, or a
cycle is determined to be above the predetermined limit. .

Pulse width comparison mode (CRX3 = 1, CRX4 = 1)

This mode is similar to the frequency comparison mode except for a positive, rather than negalive, transition of the gate input
terminates the count. With CRX5 = 0, an individual interrupt flag will be generated if the zero level pulse applied to the gate
input is less than the time period required for counter time out. With CRX5 = 1, the interrupt is generated when the reverse
condition is true. '-

As can be seen in Table 13, a positive transition of the gate input disables the counter. With CRX5 = 0, it is therefore possible
10 directly obtain the width of any pulse causing an interrupt. Similar data for other time interval modes and conditions can
be obtained, if two sections of the PTM are dedicated to the purpose.

Table 12 - Output delay

CRX3=1
CRX4 CRXS Apphication Condition for Setting Individual Inerrupt Flag

0 0 Frequency Comparison Interrupt Generated dm Input Period (V/F} s less
than Counter Tume Out (TO)

0 1 Freqquency Companison interrupt Generated if Gate Input Penod (1/F) s greater
than Counter Tume Out (TO)

1 0 Pulse Wudth Compacison tovercupt Generated of Gate tnput “Dovn Time™ s less
than Countes Tune Out (TO)

1 1 Pulse Wadih Compaison tonerropt Genesated of Gate laput ‘Down Teme'' s greates

than Counter Tene Out {TO)
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Table 13 - Frequency comparison mode

Interrupt for a given timer.

Mod git3 | Bit4 Control Reg. Counter Counter Enable Counter Enable Interrupt Flag
e ! Bit 5 Initialization | Flip-Flop Set (CE) |Flip-Flop Reset (CE) Set (1)
Frequency 1 0 0 Glel £ (CE+TO)+R|  GjsWeRel WeRel G} Before TO
Comparison 1 0 1 Gje1+R GloWeRel WeRel TO Before G}
Pulse width 1 1 0 Glel+R GlWeRsl WeRel+G G! Before TO
Comparison 1 1 1 Gj*i+R GjsWeRel WeReleG Gt Before TO

G} = Negative transition of Gate input.

W = Write Timer Latches Command. .

R = Timer Reset (CR10 = 1 or External RESET = 0).

N = 16-Bit Number in Counter Lalch. v 7

TO = Counter Time Out (All Zero Condition).

* All time intervals shown above assume the Gate (3) and Clock (E) signals are synchronized to the system clock.
(E) with the specified setup and hold time requirements.

7 - PREPARATION FOR DELIVERY
7.1 - Packaging

Microcircuit are prepared for delivery in'a;ccordance with MIL-M-38510 or CECC 90000.
f

7.2 - Certificate 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 al extreme temperatures for the entire temperature

range.

8 - HANDLING

MOS device must be handled with certain precautions to avoid damage due to accumulation of staln’c 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.
¢) 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.
fy Maintain relative humidity above 50 %, if pratical.
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9 . PACKAGE MECHANICAL DATA ‘
9.1 . 28 pins - DIL Ceramic Side Brazed Package

.037 2.022
0.94 =0.56

100 Typ ‘ l “ .018 £.001 BT

2.54 Typ 0.46 £0.025

28 15

LA NP PN NP P NP P P P W WP Y 17.78 10.38
8
de P +
Lt

S

VA A AR A AR AN

1.450 +.010
36.83 £0.25

9.2 - 28 pins - DIL Cerdip Package

5.92 Max

.050 +.010
1.27 0.25
233 Max
150 Min
3.81 Min
.080 +.008
2.03 £0.20

i

W- | | -
100 +.005 ,U,M
.010 £.002

2542013 0.46 £0.05 |, 0102002
0.25 10.05

R

.600 Typ
28 15 1524 Typ

p +

1 N\ 14
Pin N° 1 index

1.400 +.014
35.56 :0.35

.584 +.008
15.09 £0.20
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9.3 - 28 pins - Leadless Ceramic Chip Carrier .
TOP VIEW BOTTOM VIEW
e 1a 0680 1007
[~ 2031018
18 12
19 1" 1]
g
2 § e [T SE
SSes &
gle -+ ] g
1z 0. -
1]
25 5 1]
26 1 4 C |
.010
.450:005 .065 1.007
+0.25 o 1.65 0.18
11.43 04
10 - TERMINAL CONNECTIONS '
10.1 - 28 pins - Pin assignment (DIL)
vgs[]1® -/ 280 C1
G2 {2 271 O1
021(3 26 Gi
c204 25 Do ¥y
Gis 410 '
o3fle 231 o2
cagr 20 o3
AESET (| 8 2101 o4
iRG Q9 200 D5
RSO {} 10 191 D6
RSt [ 11 18 o7
RS2 (] 12 70 E
RW [} 13 161 cs1
vee [ 14 1s} CSo
10.2 - 28 pins - Leadless Ceramic Chip Carrier (LCCC)
o~ 0N % - g
B3BBG ol6
&N - a 8
& 1o O 2
03 {le 2411 Dt
G|z 23f1 02
RESET |{u 221103
iRQ Lo 21{1 D4
Rso {j10 20105
RSt (1 1901 D6
™M < 0 O~ O
Mo reoeec®e )
a1z 8[8 a"a
o> 0
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11 - ORDERING INFORMATION .

11.1 - Hi-REL product

Commercial TMS

P(as:l-eN:‘g\‘g;ar Norms Package Tempe{:t‘t‘:'rg) range Fr?at;:zr;cy Drawing number
EF6840JMG/B NFC 96863 class G DIL Cerdip -551 +125 1 Data sheet
EF6840CMG/B NFC 96863 class G DIL Side Brazed -55/ +125 1 Data sheet
EF6840EMG/B NFC 96863 class G LCCC -55/ +125 1 Data sheel
EF68A40JMG/B NFC 96863 class G DIL Cerdip ~-55/ +125 15 Data sheet
EF68A40CMG/B NFC 96863 class G DIL Side Brazed =551 +125 1.5 Data sheet
EF68A40EMG/B NFC 96863 class G LCcC v T ~551 +125 1.5 Data sheet
EF6840JMBIC MIL-STD-883 class B DIL Cerdip ~-5571 +125 1 Data sheet
EF6840CMBIC MIL-STD-883 class B DIL Side Brazed -85/1 +125 1 Data sheet
EF6B40E1MBIC MIL-STD-883 class B LCCC ~551 +125 1 Data sheet
EFB8A40JMBIC MIL-STD-883 class B DiL Cerdip -85/ +125 1.5 Data sheet
EF68A40CIMBIC MIL-STD-883 class B . DIL Side Brazed ~551 +125 1.5 Data sheet
EF68A40EMBIT nocording 1o cassp | LOCC —55/ +125 15 Data sheet
Note : THOMSON COMPOSANTS MILITAIRES ET SPATIAUX.

11.2 . Standard product
Cog\;\:’r‘lcl:ﬂb'rel\:ls Norms Package TempeTr:t(t:rg) range Fr?at's:zr)\cy Drawing number|
{see Note)
EF6840CV TMS standard DIL Side Brazed ~40/ +85 1 Data sheet
EF68400V TMS standard DIL Cerdip -40/ +85 1 Data sheet
EF68A40CV TMS standard DIL Side Brazed —40/ +85 1.5 Data sheet
EF68A40JV TMS standard DiL Cerdip -40/ +85 1.5 Data sheet
EF6840JM TMS standard DIL Cerdip -55/ +125 1 Data sheet
EF6840CM TMS standard DIL Side Brazed -551 +125 1 Data sheet
EF6B40EM TMS standard LCCC ~-557 +125 1 Data sheet
EF68A40JM TMS standard DIL Cerdip -5571 +125 1.5 Data sheet
EF68A40CM TMS standard DIL Side Brazed ~557 +125 1.5 Data sheet
EF6BA40EM TMS standard LCCC -55/ +125 15 Data sheet
EF6840C TMS standard DIL Side Brazed 0/ +70 1 Dala sheet
EF68404 TMS standard DIL Cerdip 0/ +70 1 Dala sheet
EF68A40C TMS standard DIL Side Brazed 0/ +70 1.5 Data sheet
EF68B40J TMS standard DIL Cerdip 0/ +70 2 Data sheel
Note : THOMSON COMPOSANTS MILITAIRES ET SPATIAUX.
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{

EF6840 C M B/C

Type

Screening:

Packages:
C = Ceramic DIL (side brazed)
E = Ceramic LCC

___ = Standard
Gy - NEC oGuss CI1G

Et = LCC+HOT Solder DIP BB = MIL STD 883 CILB Rev 13
J = Tin dipped Cerdip DIL MC = MIL STD 883 CIB3
BT = according to MIL STD 883

class B

Temperature [Tcase:
M = -55°C/ +125°C
V = -40°C/ +85°C -
_ =0/ +70°C
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40G Commerce Way, Post Office Box 540, Totowa, New Jersey 07511
PHONE: 201 812-9000 - FAX: 201-812-9050

Information furnished is believed to be accurate and reliable. However THOMSON COMPOSANTS MILITAIRES ET
SPATIAUX assumes no responsability for the consequences of use of such information nor for any infringement of
palents or other rights of third parties which may resull from its use. No license is granted by implication or otherwise
under any patent or patent rights of THOMSON COMPOSANTS MILITAIRES ET SPATIAUX. Specifications mentioned in
this publication are subject to change wilhout notice. This publication supersedes and replaces all information
previously supplied. THOMSON COMPOSANTS MILITAIRES ET SPATIAUX products are not authorized for use as critical
components in life support devices or systems without express written approval from THOMSON COMPOSANTS
MILITAIRES ET SPATIAUX. ) 1992 THOMSON COMPOSANTS MILITAIRES ET SPATIAUX - Printed in France - All rights
reserved.

This product is manufactured and commercialized by THOMSON COMPOSANTS MILITAIRES ET SPATIAUX -
38521 SAINT-EGREVE / FRANCE.

For further information please contact : THOMSON COMPOSANTS MILITAIRES ET SPATIAUX - 50, rue J.P. Timbaud -
92402 COURBEVOIE Cedex / FRANCE - Tél. : (33 1) 49.05.39.26 / Télex : 616 780 F TMS / Téléfax : (33 1) 43.34.17.57.
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