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ECL INTEGRATED CIRCUITS

TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) BISTABLE MODULES
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS

description

The ECL2500 series is a compatible family of ECL
functions with basic gate delays of 2 to 3 ns per stage. .
The family is specifically designed for operation from

0°C to 20°C,
A5

The ECL2500 family includes:

family features

® High speed . . . typical gate propagation delay time of 2.6 ns

® Basic Gate Modules

® Multifunction Gate Modules

® | Bistable Modules

® Ay

ithmetic Modules

® Interface Modules

® Memory Module

® Complementary OR/NOR outputs with capability for wired-OR connections

Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for
50-ohm lines

® High noise immunity: 226 mV typical at 25°C

This data sheet covers the bistable modules.

Separate data sheets cover the balance of the ECL2500 modules.

ECL2500 series histable modules

The ECL2500 series bistable modules are summarized in the table below. These modules contain the ECL circuits
shown in the schematics of Figures A, B, and C on pages 6 and 7. Logic diagrams of ECL2540 through ECL 2542 are
shown on page 4.

SUMMARY OF BISTABLE MODULES

OUTPUTS PER BISTABLE CIRCUIT
GATES PER LATCHES —
MODULE Q o

/MODULE PER MODULE

(LATCH) (LATCH COMPLEMENT)
ECL2540 \(2!t® Y 4 2 1 1
Ect2sa1r 1 Y 9 2 1 2
ECL2542 2O 13 2 1
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

APPLICATION INFORMATION

general

The bistable modules specified in this data sheet contain dual latches. Each half of the ECL2540 is a latch with a
separate data input. Two clock inputs, C and C', feed both latches. Q and Q outputs are provided from each latch. Each
half of the ECL2541 is a latch with additional circuitry which provides a data input and a gate input to control the
input data. Common clock, set, and reset inputs are included. One Q and two Q outputs are provided for each latch.
Each half of the ECL2542 is a latch with additional circuitry which provides two data inputs each with a gate input to
control the input data. Common clock, set, and reset inputs serve both latches. Only Q outputs are provided.

Each latch has the possibility to operate in the following modes:

Register ~ The mode in which the data input controls the state of the latch. Q is high
when data is high.

Storage — The mode in which the latch stores data received during the register mode.
Input data is locked out from changing the latch state.

Set ~ The mode whereby Q is set high {(or Q low) which is normally done when
the clock is high.

Reset —  The mode whereby Q is set low {or Q high) which is normally done when
the clock is high (low for ECL2540).

The ECL2541 and ECL2542 have the register mode subdivided:

Register Mode/Clock Control — The mode whereby the gate input is low, allowing the data to set the latch
when the clock goes low.

Register Mode/Gate Control — The mode whereby the clock input is low, allowing the data to set the latch
when the gate is low.

Each Q and Q output must be terminated in a pull-down resistor.

The Q terminal of the ECL2541 must have a termination resistor (in addition to the pul-down resistor) on the output
at all times (whether the output is used for fan-out or not), because internal feedback occurs from this point.

For full-temperature-range operation of all devices, data must be present before the clock pulse and the minimum width
of the clock pulse is 4.5 ns. For the ECL2541 and ECL2542, the data pulse must extend beyond the clock pulse to
allow for the delay associated with the clock-buffering gate.

For the ECL2540, latching occurs on either the leading or trailing edge of the C or C’ pulse. For the ECL2541 and
ECL2542, latching occurs on the leading edge of the clock pulse.

Multiple V¢ terminals have been supplied to reduce crosstalk noise. Ail VCC terminals should be connected even if all
gates in a module are not used.

General loading for fan-out may be divided into two classes:

CLASS 1 Short-Line or Cluster L.oading.
Loads which can be connected within two inches of any source can be treated as lumped capacitive loads
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly.
No two dotted outputs can be more than two inches apart for this case.

CLASS I! Long-Line or Distributive Loading.
These loads must be treated as lumped loads along a transmission line and termination should be at the end
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed
line {(with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS | loads are
distributed, they must not exceed the 20 pF per 4.5 inches of line.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

APPLICATION INFORMATION

ECL2540

The ECL 2540 requires two clock inputs. Faulty operation occurs if the c input lags behind C by more than 0.5 ns. The
interval between the transition of the two clocksis referred to as skew. C' can be skewed ahead of C by as much as
1.5 ns.

The ECL2540 can be used as a toggle as shown in Figure 1. However, the delay from @ to D must be greater than the
clock pulse width. Thus, when pulse widths are very long, this becomes impractical unless a technique such as that
shown in Figure 1 is used. This technique uses two gates of an ECL2502 as a pulse-shaping network to allow operation
of a toggle from 100 megacycles per second down to cycles per second.

@D
ECL2540
ECL2602 G S0
cL Bl1a 1B
L u [ 2% o "L
V. 155 ) 2 clis
in 1{__A
50
: lv 50 3 l v,
6 o 6 'cc
12 M 50 <1 27002
L]
2700 L
EDL—‘l-oovsn L«w—
2709
15 10 15 10

270 0
i"ss ivas

tDelay between Q and D must be greater than 4.5 ns based on the propagation delay characteristics of the ECL2502 and its feedback loop.

Vee

|
|

50% 50%
|

o] 50%
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|
I' ol le—1GATE DELAY —l le— 1 GATE DELAY
_ . ——\
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| P
| | = je—DELAY-LINE DELAY |
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| | ! T
D I 50% |
. |
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}.-—1 GATE DELAY —l :¢-—1 GATE DELAY
}
a | 50% | ]t 50%

FIGURE 1-ECL2540 USED AS A TOGGLE (WITHOUT SKEW)
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

logic?t

ECL2540

Wil in)jol]s

c'o o 6 k Cc C
Q o »
Q19 20 20
1
]

Q = (C+D)(Q_+C")
B R | ||2||3||4||5||s||7||o|
Q,,,=(€D+3 )T =

NC—No internal connection
R Vgg 2G 2D 1G 1D Vg

[
[16]]5][u][u][][n][w]]7]
c{>_ | -
RO— S:lG 1ID

SO - = cg
R 101 102 10
I L
cg o » ;
——0 ]
G Q2 —
D—D—T—oo $2G 2D A
1 Jrof1 202 20
=
Q,,,¢ = RI(C+D+G)(Q, +5)+TDB) ! Z 3 f E S {748
an+1 =§(C+5+G)(6n+R+EBG) s 101 Vee @2 201 202 20 1Q
ECL2542
} D1 Vgg 162 1D2 € 202 Vg 262
D10—]
G10—| fo> Wl w2 nijwlls
. I |
8 — D1 G2 202 262
co—+¢ ————o0a ]
c &—c
1 s s
2 16113 R Raa 261 201
[ ] [ |
So- 1 2 3 5 6 1 8
RO 4% 161 1@ Vee R S 20 261 2D1

Q.4 =SICHD1+G1}(D2+G2)] [Q +R+C(D1G1+D28 2N

TOne half of each bistable module is shown in the logic diagrams.
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TYPES ECL2540 THRU EC12542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant)

ECL2540
INPUTS OUTPUTS !
LATCH 1
MODE CLOCK DATA | LATCH
COMPLEMENT
c c D Qusq | Tpe1
L H H H \ L
Register
L H L L (L)t
Clock-controlled storage H L X Qq I a,
Set H H X : L '
Reset L L L L L H
Forbidden (see Note 1) L L H Q| a,
ECL2541
INPUTS OUTPUTS ;
LATCH
MODE SET RESET | cLOCK GATE DATA | LATCH
COMPLEMENT
S R c G D Qp+1 [+ Ho
_ L L L L H H L
Register
L L L L L L H
Clack-controlled storage L L H X X Q, [N
Gate-controlled storage L L X H X C, Q.
H L H X X H o L
Set
H L X H X H L
L H H X X L H
Reset
L H X H X L H
H L L L H H L
H L L L L L L
Forbidden L H L L H L L
L H L L L L : H
H H X X X L L
ECL2542
INPUTS OUTPUT :
MODE SET RESET | cLOCK GATE DATA LATCH
COMPLEMENT
s R c G1 G2 D1 D2 Gt
L L L H L X D2 D2
Register L L L L H D1 X D1
L L L L L D1 D2 D1 + D2
Clock-controlled storage L L H X X X X Q,
Gate-controlled storage L L X H H X X ' Q.
H L H X X X x ] L
Set
H L X H H X X L
L H H X X X x H
Reset '
L H X H H X X H
H L L L X X X |
H L L X L X X
Forbidden L H L L X X X See Note 2
L H L X L X X
H H X X X X X |

76 is made low by c’ being high. When ¢’ returns to its qqrmal state (low) foliowing the clock pulse, a goes h.gh (the compiement o° data)
NOTES: 1. This condition is data-controlled storage, whereas only clock-controiled storage is desired n the ECL2240. Hurce, this condit.on
is placed in the forbidden category.
2. The forbidden input combinations for ECL2542 may produce pseudo-stable output states which do nct pers..t when a storage
mode is subsequently selected or may produce outputs not in harmony with the normally used nput gatlern.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

schematics
v S S T T T T T =
ccf o |
| [t OTHER EMITTER-
| 145 FOLLOWER OUTPUTS
| @ 121 |
I 148 0 | WIRED-OR
@ la NODES
| =
[ 12 '0 PULL-DOWN
| It} kil l RESISTORS
|
| o I 1o nEGATIVE
| | voitace
I 504 50 420 350 50 420 {50 I
c 2 : 2 ] a 1 42 it ! 51 VEB(GND)
v,
c TC OTHER EE
L e COMPONENT
> | VALUES SHOWN
Y o — e J ARE NOMINAL
n FIGURE A—SCHEMATIC OF HALF OF ECL2540
v,
cc
I 20 160 20 180 150 60 |
| £4] a2 113 its n a
o |
| — a
| 210 260 210 260 < I OTHER EMITTER-
| a a @ a | FOLLOWER OUTPUTS
| 4 la
| |
WIRED-OR
| 3l NODES
I 82
I TO QTHER PULL-DOWN
LATCH
50 I RESISTORS
50 143
| Q | ToNEGATIVE
S0 VOLTAGE
I @ I
| RS R e
804 680} 80 50§50 40y sop [ I sof oy 44 sop [ IO ) “0d sof |
| af af afn a a at a 30 In a af af at a a af a |
o 1
¢ é ¢ é—g Vgg (GND}
¢ T Vee
°
o TOOTHER | COMPONENT
LATCH VALUES SHOWN
— — — e ———— - ARE NOMINAL

FIGURE B—SCHEMATIC OF HALF OF ECL2541

Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by connecting
the emitter-follower outputs of a bistable module to the emitter-follower outputs of other gates or other bistable
modules. Only one pull-down resistor is required for each wire-OR node.

490 TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 + DALLAS. TEXAS 75222



TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

schematic

W iy

% 231 | OTHER EMITTER-
I 160 160 130 130 FOLLOWER OUTPUTS
Q 2 Q Q
| 1 WIRED-OR
I l NODE
| 2@ [
o PULL-DOWN
I | | RESISTOR
' E 50 E 50 ‘q _(f 50 } 330) 'TONEGATIVE
| 50 50 350 4430 ° 2 e | VOLTAGE
c a a 3a fa WiT T W o § 3w ® |
D1
53 3%0 3!310 Q7 _
D2
G2 I
s TO OTHER
R LATCH '
8 |
210 260 [
2 12 |
__E ki3 |
;}?‘3 }} |
B
50 660 440 @7 [ VesteN®!
113 2 23 l
Vee
v I
- T
FIGURE C—SCHEMATIC OF HALF OF ECL2542 COMPONENT
VALUES SHOWN
W -Veg bus . ARE NOMINAL
&/ —Vgg bus
¢/ —VEeg bus (substrate)
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TYPES ECL2540 THRU ECL2542

EMITTER-COUPLED-LOGIC BISTABLE MODULES

absolute maximum ratings (see note 3)

Terminal voltages and currents
Storage temperature range

Free-air temperature range with supply and blas voltages applled

TERMINAL VOLTAGE AND/OR CURRENT, Ty = 0°C TO 75°C {SEE NOTES 4 AND 5)

See table below
—40°C to 150°C
~40°C to 100°C

VOLTAGE
RRENT
TERMINAL REMARKS CONTINUOUS 20-us SURGE cv
Vee 2V 45V
VEE -4V -7V
Each All other —35V -4V
lnput inputs open 2V 2V
4 Output Q At high level —40 mA
Output Q At tigh level —40 mA
recommended operating conditions
Supply voitage Vg 1.32V+2%
Supply voltage VEE -32V12%
Reference voltage VBg 0V (GND}
Reverse bias on unused inputs . -1V+05V
Normalized d-c fan-out Oto 35

Load on each output

Operating free-air temperature range

characterized at 270  to VgE, 50.§2 to GND

NOTES: 3. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be exceeded in

service or testing.
4. Maximum terminal conditions must be considered as mutually exclusive.

6. All vo|tages are referenced to Vg, which is at GND.
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TYPES ECL2540 THRU ECL2542

EMITTER-COUPLED-LOGIC BISTABLE MODULES

ECL 2540 electrical characteristics at specified free-air temperature

TEST CONDITIONS*
INITIAL VOLTAGE OTHER
TP
PARAMETER TEST CONDITIONS | AT INPUT '3;‘;‘;‘:’ INPUT Tg::MII':IL T MIN TYP MAX |UNIT
FIGURE {SEE UNDER TEST TERMINALS - A {SEE NOTE 6)
TJABLE ) TEST. 05V =05V Q Q
o°c 150 720
VIH High-level input voitage 25°C 150 720 | mV
75°C 150 720
0°C | -1500 -150
Vi Low-tevel input voltage 25°C | -1500 —150 | mVv
75°C_| —1500 —150
o°c 280
v, High-level output voitage at 4 x 02V 14 n 13 2 25°C 315 mv
OHIQ} g output, register mode : 12 " 13 7 75°C
14 1 13 2 0°c
v, Low-level output voltage at a X o2V 28°C _330 | mv
oual g output, register mode : 12 11 13 7 76°C _210
o°c 3
v High-level output voltage ot 4 s 02v 13 AL 25°c g??. 43(5) 500 | mv
OHIQ) o output, storage mode : 13 1,12 7 75°C 470 580
Vouiq) Lo ievet output voltage at 4 R —02v N 13,14 2 22"2 Zﬁ :m ~330 | mv
@ q output, storage mode ) 1" 13,12 7 75°C _280 210
° 2
VOH(G) Ligh-level output voltage at 4 R _02v 1 13,14 ! 2g°<c: 3?2 4333 500 | mv
o) output, storage mode 1 13,12 8 78°C 470 580
T —a4
VoL@ oW level output voltage at 4 s 02v 13 1. L —232 -422 -350 | mv
oL 3 output, storage mode " 13 1m,12 8 75°C _390  _315
v, High-level output voitage at a R 02V na3 4 2 zgog ;;‘; mv
OHtar output, set mode ) 11,13 12 7 75°C
v, Low-level output voltage at 4 s 02V 1,13 14 2 22‘,2 _330 | mv
oLl g output, reset mode ) 11,13 12 7 75°C _210
14 11,12,13 0°C 256
X 05V 25°C 235 | pA
. High-levet 5 12 13,14 75°C 200
1H input current 11 12,13,14 0°c 510
X 05V 25°C 470 | uA
13 1,12, 14 75°C 400
Low-level o°c -05
"n input curvent 6 X Al inputs in paraliel at =3.2 V 26°C -05 | pA
75°C 0.6
Icc
or Supply current 7 X All inputs in parallet at —0.5 V 25°C 20 34 | mA
—lEE
. Input capacitance o
Cin _ (seNote7) X Each 2°C 5 of
Output impedance 2, 1, o
Zout  foee Note 8) X 7 g | B¢ 5 @
H - i i t- it limit
NOTES: 6. The algebraic conven‘tnon where thfz mo-s positive limi TABLE i—INITIAL CONDITIONS
is designated as maximum is used in this data sheet for
logic voltage levels only, e.g., if —350 mV is a Sev.eral of the parameters require the applic-ation of cond.itions
maximum, the typical and minimum limits are more- Whlch. cause the Vo.utputs (.o_ assume definite states prior to
. applying test conditions specified above.
negative voltages.

7. Cijn is measured using peak-current techniques. A INPUT TERMINALS*
square-wave input puise is applied, and the input SYMBOL DESCRIPTION o5V 05V
current waveform is integrated with respect to time to bt =
determine Q. C;, = Q/V. When a terminal is an input X trrelevant
to more than one gate, muitiply the value given by the s Set 1Q and 2Q high, 113 14.12
number of gates to which this terminal is an input. 1Q and 20 low ‘ 4

8. Constant-current loads are used to determine the Reset 1Q and 2Q low 11,12
output impedance which is derived from the slope of a R - _ ‘ ! ’

1Q and 2Q high 13,14
Vo vs g curve,
*V (pin 15) = GND, V {pins 3 and 6) = 1.32 V, V (pin 10) = —3.2 V. Input and output terminals are open except as specified in these
BB cC EE

tables and in the d-c test figures,
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TYPES ECL2540 THRU ECL2542

EMITTER-COUPLED-LOGIC BISTABLE MODULES

ECL2541 electrical characteristics at specified free-air temperature
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TYPES ECL2540 THRU ECL2542

EMITTER-COUPLED-LOGIC BISTABLE MODULES

t specified free-air temperature (continued)

ics a

ECL2541 electrical characteri
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EMITTER-COUPLED-LOGIC BISTABLE MODULES
ECL 2542 electrical characteristics at specified free-air temperature

TYPES ECL2540 THRU ECL2542

A GLE WMM * 5 ° 4 AZO S v FPOUISAL Hop
W L ° ‘abieyjoa Jndino jansy-ybi
082 2,0 4 [] Z ¥ I 19A31-Yo1H
Aw MWM\ WMM i i e i AZO " v SPOWIE 104
U“o 4 v zl g ‘abeyjon 1ndino [ana)-mon
9 1L68 (St ZL
B _ z 9L 'PLEL'S'Y’L zL
Aw wmm; mwm? 06V WMM 9 2LlLB's 'Y 6 L AZO S v apout abeiois oA
Obv— Go5— uoo Zz 9L'ELZL'S 'Y Pl ] ‘abe1jon yndino (ana)-mon
R 9 ZL'LL'8'S’y L 6
4 9L'EL2L'G Y i vl
9 11’6826y zL
z 9L PLEL'S YL [
AW NNM M% StE WMM 9 ZLlLSy 68 L AZO ] 4 apou abelors HOA
see 082 | 2.0 4 ELZi'SY 91 vl | ‘abe1jon andino janal-ybiH
° 9 ZL'8's’y LLL 6
[ 9LZ1'S'y €11 11
9 LL'L'S’y 6°8 zl o
z EL'SY'L 9i ‘vl zt nzo
] [T 6'8 L i~
[4 EL'ZL'SY 9l ‘vl 1 nzo
_ 9 TLLLL’Ss'y 6 8 .
Aw Nmmy wowm Z £1Z1'G6'p"L [ 9l Azo X v apows 1351691 104
ooo 9 6'8'¢'y (12 4} Azo— “afie1)o 1ndIno |an3)-MoT
° [4 9L 'vL'S'y £LL zl
[ 2185y T 6 o
Z 91°ZL'S’y €L°L 14! Azo
9 TL'6'B'S Y L L .
[4 9L 'pLZL'S'Y 1 €1 neo
9 81’6’y T Tl
Z 9L'S'¥’L ¥l EL zl
9 ZL'8's'y 11’6 L
4 9L°ZL'S ¥ bl €l 1
- 9 TL'L's’y 11’6 8
° Z ZL's'y’lL vLElL 9t apow 1315163,
i HO
Aw wwm wewm 9 11'6'S'v 8L ZL AZo X v ‘abeyjon indino [anay-ybiy A
° [4 PL'EL'S Y 911 4
9 ZLLL’Sy 8L 6
[4 ELZL'S Y 9Ll vl
9 2165y 8L 1
z pL'ZL'SY 911 £l
051~ 00SL—] 0,5
AW | 0GL— 00SL~| 3,6C afieljon 3ndut jans|-mo BRIV
0SL— 0051—| 2,0
ozt 061 0,84
AW 4 0ZL 0s1 o -14 abeyoa indur (anal-ybiy Hip
0zl 061 9,0
[} AS0— ASO 1s31 1531 [IERECAY
(9 310N 338) Vi | Twnmmal STIVYNIWHIL w3ann H3ANN 33§) JHNOI4
LIND | XYW dAL  NIW 1NdLNO LNdNI (s)Lndni| LNINILY [SNOILIGNOD | 1s31 Y3lInvvd
HIHLO 3DVLII0A IVILINI
+SNOILIONOD 1S31

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

TEXAS INSTRUMENTS

4-96



TYPES ECL2540 THRU ECL2542

EMITTER-COUPLED-LOGIC BISTABLE MODULES

t specified free-air temperature (continued)

tCs a

ECL2542 electrical characteri
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

operating characteristics at specified free-air temperature

tpHy and/or tp tTHL and/or tTL 4
cL PROPAGATION TIMES—ns TRANSITION TIMES—ns
MODE Ta=0C Ta=25°C Ta=75°C Ta=0°C Ta=25°C Ta=75°C
a X% a X a X a X1z & X% a X
"EEE|EE s\ Frf|EFS|EEOS|EE S
ECL2540 (see Figure 2 and Table 1V)
R 4 25 16 24 35 25 3.8 2 3.7 5.2 3.9
Register
50 3.6 24 36 45 3.6 4.7 25 46 6.7 4.4
ECL2541 (see Figure 3 and Table V)
Register 4 6.3 42 62 7.7 6.5 4.6 2 47 69 4.7
{Clock Controlled) 50 7.7 5.5 78 108 8.0 5.9 2.7 58 86 5.5
Register 4 43 23 42 58 43 4.6 23 46 65 4.6
{Gate Controlled) 50 5.6 34 57 85 5.7 5.6 27 54 78 5.1
Set 4 2.7 1.9 27 35 2.8 45 29 45 6 4.6
50 3.8 2.7 38 47 3.8 4.7 27 46 7 45
Reaset 4 3.8 23 38 5.8 4.1 4.4 23 43 65 4.6
50 6.0 34 59 85 6.0 7.1 46 7.0 86 6.4
ECL2542 (see Figure 3 and Table VI)
Register 4 7.0 65 7.0 8.1 7.1 4.6 3 45 57 4.5
(Clock Controlled) 50 8.2 6.7 81 94 8.3 4.8 3 48 69 4.7
Register 4 45 33 44 57 4.4 4.2 3 41 5.7 4.1
{Gate Controlled) 50 5.7 45 56 68 5.5 4.7 3 47 69 4.6
Set 4 29 1.7 27 34 2.6 4.6 3 45 57 4.6
50 4.0 3.2 40 47 3.9 5.4 4 56 69 5.5
Reset 4 4.4 33 43 &8 4.6 4.2 3 42 57 4.4
50 5.4 45 54 68 5.4 39 3 40 5 4.0

PARAMETER MEASUREMENT INFORMATION

TABLE IV-ECL2540

INPUT TERMINALS OUTPUT UNDER TEST | PARAMETER MEASURED
DATA GENERATOR ~-0.5V
14 12 2 Q
4 12 ! ° PLH. tTTLH. tPHL, and tTH|
12 14 7 Q
12 14 8 [+
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

PARAMETER MEASUREMENT INFORMATION

ECL2540
INPUT
SEE
NOTE 10
DATA
PULSE Vee
GENERATOR 50 132'v
SEE NOTE 9 2 T
SEE NOTE 10
INPUT | =05V 1 oryen OUTPUT @
poard o D(anu) OUTPUT UNDER TEST n
NOTE 10
b G 52(;1
CLOCK C I ECL2540 Q}— 5 ALL OUTPUTS SEE
PULSE c sl L Terminaten Sa270 | NOTETI
GENERATOR 50 SAME AS OUTPUT S
c aQf}—
SEENOTE S Q UNDER TEST
INPUT \" L
SEE BB
NOTE 10 =
v
cLocK ¢ T 2
PULSE
GENERATOR 50
SEE NOTE 9 @
TEST CIRCUIT
p—> 6 ns—e t—>5 ns—’: +400 mV
|
DATA INPUT 50% 50%
e — — ——— 500 MV

1
l
I
cLock ¢! 50% 50% 0% A 50%
| I 1
1 45:02 | I me—— 500 mV
* ns :

)
1
0p-—>1Dns—J ol et
| 1 T.H" OBSERVED

L~ M— o ___
' Foow 0% X 1| VOH (evEL
OUTPUT Q 50%F! 50%% |
i AT 10% OBSERVED
I

Tol - VoL (eveL
- TLH J

o —d e PHL™ 1 —teLn OBSERVED

- 90%X! 90% OH LEVEL

OUTPUT O 1 50% 50%

-oll 10% weft o o OBSERVED

t = \ LEVEL

THL - ety

VOLTAGE WAVEFORMS
FIGURE 2—ECL2540 PROPAGATION DELAY AND TRANSITION TIMES (WITH SKEW)

NOTES: 9. Each generator has a 50-§2 output impedance.

10. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance
probe with an input impedance of 100 k{2 paralleled by 2 pF, or a 50-§ impedance system can be used. The 50-{2 resistor
designated Rq is the oscilloscope input resistance in the 50- system or a discrete resistor with a high-impedance probe.

11. Cr includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

PARAMETER MEASUREMENT INFORMATION

TABLE V-ECL2541

INPUT TERMINAL CONDITIONS

4-100

MODE PULSE PULSE ::’:::: WAVEFORM PARAMETER
GENERATOR [GENERATOR o5V -05V TEST MEASURED
NO. 1 NO. 2
16 11 1,12 8 LH tPLH, TTLH
1 9 11,12,16 8 HL tPHL, tTTHL
1 11,12,16 2,4 LH tPLH. tTTLH
REGISTER 16 1 1,12 2,4 HL tPHL. tTTHL
{Clock Controlled) 16 13 1,14 7 LH tPLH. tTLH
1 9 13, 14,16 7 HL tPHL. tTHL
1 13, 14,16 56 LH tPLH. tTTLH
16 13 1,14 5,6 HL tPHL, tTTHL
16 1 1.9 8 LH tPLH. tTLH
1 12 9,11,16 8 HL PHL. tTTHL
1 9,11,16 2,4 LH tPLH. tTTLH
REGISTER 16 11 1,9 2,4 HL PHL. TTHL
{Gate Controlled) 16 13 1,9 7 LH tPLH. tTTLH
1 14 9,13, 16 7 HL tPHL, tTHL
1 9,13,16 5,6 LH tPLH. tTTLH
16 13 1,9 5,6 HL tPHL. tTTHL
8 LH PLH. tTTLH
SET TIME 16 1 9 24 HL tPHL. "THL
? LH tPLH, tTLH
All other input 5,6 HE tPHL: TTHL
terminal open 2'84 :‘: :PLH' :LH
PHL- TTHL
RESET TIME 1 16 ] 5.6 oh WL, TTLH
? HL tPHL, tTHL
TABLE VI—-ECL2542
INPUT TERMINAL CONDITIONS
OUTPUT
MODE PULSE PULSE UNDER | wavEFORM PARAMETER
GENERATOR | GENERATOR o5V -05V TEST MEASURED
NO. 1 NO. 2
5 1,16 4,13, 14 LH PLH, TLH
12 13,14 1,4,16 ) LH PLH, tTLH
R 1,13,16 5,14 HL PPHL, tTTHL
REGISTER 13,14, 16 1,5 HL tPHL. tTTHL
(Ciock Controlled) 5 7.8 4,9, 11 LH tPLH, tTLH
12 g, 1 4,7,8 6 LH tPLH. tTLH
4 7,811 5,9 HL PHL. fTTHL
8,9,11 57 HL tPHL. tTHL
14 1,16 4,12,13 LH tPLH, tTTLH
5 1 13,14 4,12,16 2 LH tPLH, TTLH
4 14 1,13,186 5, 12 HL tPHL. tTTHL
REGISTER 1 13,14, 16 5,12 HL tPHL, tTTHL
(Gate Controlled) 5 9 7,8 4,11,12 LH tPLH. tTTLH
7 9,1 4,8,12 6 LH tPLH, tTTLH
a 9 7.8, 11 5,12 HL tPHL, tTTHL
7 8,9, 11 5,12 HL tPHL, tTTHL
SET TIME 4 5 12 All other input 2,6 HL tPHL, TTHL
RESET TIME 5 4 12 terminals open 2,6 LH tPLH, tTTLH
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

PARAMETER MEASUREMENT INFORMATION
ECL2541 AND ECL2542

Vee
132V
INPUTS OF OTHER SEE NOTE 10
LATCH THAT ARE NOT J ——] g | QUTPUT UNDER TEST o 2uTPuUTa
COMMON WITH THE LATCH | =2 2]
UNDER TEST ARE OPEN
2708 S Ro
Q@ ; SEE 50 0
SEE ECL2541 NOTE 11
NOTE OR &
12 —
EoLzsaz b —— | acoureurs
INPUT ok —- L TermivaTeD 1
SEE NOTE 10 SAME AS OUTPUT = =
Q- ~- TEST
P I N UNDER TES
GENERATOR
NO. 1 50
SEE NOTES 9 AND 12 @
= Veg
INPUT =
SEE
NOTE 10 Vee
-32v
PULSE
GENERATOR
NO. 2 -{50
Q
SEENOTESSAND 12 1 TEST CIRCUIT
jo 20ns =
: A e . -~ +400 mV
|
INPUT
PULSE GENERATOR NO. 1
10%
—500 mV
: "l 50ns - |
22:02ns—4——of | s -l | ®—22:02ns
FOR REGISTER TIMI -— + v
GIST! ES i 90%'1— | 400 m

INPUT
PULSE GENERATOR NO. 2

i\l

FOR SET/RESET TIMES me =w wew. —: - _'"I

'L—-—— — s —500 MV

v . OBSERVED
OHyEVEL

OUTPUT
WAVEFORM LH

v.. OBSERVED
OL LEVEL

OBSERVED
OH LEVEL

OUTPUT
WAVEFORM HL

v_. OBSERVED
OL LeveL

VOLTAGE WAVEFORMS
FIGURE 3-ECL2641 AND ECL2542 PROPAGATION DELAY AND TRANSITION TIMES

NOTES: 9. Each generator has a 50-Q output impedance.
10. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance probe
with an input impedance of 100 k{l paralleled by 2 pF, or a 50-§2 impedance system can be used. The 50-§2 resistor designated
R is the oscilloscope input resistance in the 50-2 system or a discrete resistor with a high-impedance probe.
11. C)_includes probe and fixture capacitance. A capacitance of 50 pF can be used 1o approximate an a-c fan-out of 10.
12. See Table V (ECL2541) or Table VI (ECL2542) for voltages to be applied to input terminals for each test.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

PARAMETER MEASUREMENT INFORMATIONT
ECL2541
(See Note 13)

Vee Vee
— _ 50 £
VI(C) o—cC 101 VonanDo—— 1 101 —AAA—
270 50 O 270 2
- Q
Vigpy—] 10 132 0@ Vy(152,#0—¢ 102 A
270 50 N See 270 2
AAA ANA- L Note ANA—
¢ 113
Viczo) ® 1a O#-Vp (1009 12 AA-
2709 50 §2 2700
AAN AN A'A'A'
Ving© 6 J
-05V 0
Vizg) o1 26 281 -0#Vp (551909 361 AA
270 Q 50 270
— 50 2
Vi) R 242 04V (5552909 2G2 AN
270 Q 50 0 270 2
VWA~ AN ] A~
iH
—»| See 50 2
Vg 18 20 Voi2q) #0—® 0.5 VO—] Note 20 ANA-
270 @ 50 0 8 270 2 =
VWA M ‘v‘v‘f
=
Vaa = ‘{VBB
= fo) = (L
Vee Vee
V| is applied to each input as specified in the elec- A. Each input is tested separately.
trical characteristics table. B. Any one of the following seven inputs: C, 1D,
1G, 2D, 2G, R, and S.
C. Other six inputs iisted in note B that are not
under test.
FIGURE 4—VOH AND VOL FIGURE 5—-I|-H

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
NOTE 13: ECL2640 and ECL2642 are tested in a manner similar to that shown for ECL2641.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

PARAMETER MEASUREMENT INFORMATIONT
ECL.2541
(See Note 13)

Vee Vee
]’ T [
_ 50 2
c 101 AAA c 1ot h——— ™
270 02
- 50 2 —
1D 102 AAA 10 b
270 2
50
0 1) AMA 20 L[+ S
o _
16 1G T OPEN
_ 50 @ _
2G 201 AAA 2G 201
270 2
_ 50 2 _
R 202 A R 22—
270 2
50 §2
s 20 A s afb— J
)
u.l 2702 4
© W [
~32v Von —05V Vas lIEE
Vee Vee
FIGURE 6—1;, FIGURE 71 OR Igg

t Arrows indicate actual direction of current flow, Current into a terminal is a positive value,
NOTE 13: ECL2540 and ECL2542 are tested in a manner similar to that shown for ECL2541.
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TYPES ECL2540 THRU ECL2542
EMITTER-COUPLED-LOGIC BISTABLE MODULES

mechanical data

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in

soldered assembly,

The plastic case is electrically nonconductive.

L E

kouunm | 1™ oot 0001
o e PLACES) ; 6 PLACES)
0075 !
waceh + 0020
L3 14 Macts) P SPACNG
(See Note )

"!—

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE

axro
OlololoiBlololo]
Oooooono
% 0092 2 NOM Z‘
<o o T
0250 2000 [0]6]0]0.6]010l0] NOTES: a. The trus-position pin spacing is 0.100 between center-
| 0060 Nom (ines. Each pin centerline is located within 0,010 of its

| [ 0000 MAX (16 HACIS] true longitudinal position relative 10 pine t and 18

1
—Tw, tom °7°°*Mi om H b. All dimansions are in inches unless otherwise noted.
|~ searmo rane——f——p—

e riaces \ Uyl e

terminal designations

Pin assignments are shown in the table below and correspond to the logic diagrams on pages 2 and 3. Outputs are
denoted by 1Q, 18, 20, 2Q, 1Q1, 102, 2Q1, and 2Q2. Inputs are denoted by C, C’, 1D, 2D, 1D1, 1D2, 2D1, 2D2, 1G,
2G, 1G1, 1G2, 2G1, 2G2, S and R. The number preceding the letter denotes whether the input {or output) is part of
the first or second latch. The number (if any) following the letter distinguishes inputs {or outputs) of the same latch

from each other.
Power is supplied via the Vi, Vg, and Vgpg terminals.
VBB is a reference voltage.

NC indicates no internal connection.

PIN ASSIGNMENTS

PIN 1 2 3 a4 5 6 7 8 9

10 11 12 13 14 15 16

ECL2540 | 1@ 10 Vgeg NC  NC Vge 20 20 NC
ECL2541 | S 181 Vvgec 102 281 202 22 1Q c
ECL2642 {1G1 1Q Vge R S 20 2G1 2D1  2G2

VEE c’ 2D [ 1D vgg NC
VEg 1D 1G 2D 2G Vg R
VEg 2D2 C 1D2 1G2 vgg 1D1
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