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MC10804
MC10805

BIDIRECTIONAL TRANSCEIVER WITH LATCH

The MC10804 and MC10805 are inverting bidirectional trans-
ceivers that interface MECL logic levels with TTL logic levels. Data
can be transferred directly in either direction (MECL — TTL or
TTL — MECL), and an optional gated latch is also provided. Logic
levels are inverted during transfers. The MC10804 is a 4-bit ver-
sion in the 16-pin package, and the MC10805 is a 5-bit version in

the 20-pin package.

The MC10804 and MC10805 are members of the high perfor-
mance M10800 MECL/LSI processor family. They make it possible
to easily interface to MOS memories, TTL compatible peripherals,

or existing TTL subsystems.
® Bidirectional Translation
® Power Supplies: +5.0 Volts and -5.2 Volts

® TTL Three-State Qutputs
Sink__50 mA
Source 5.0 mA

MECL — LSI
ECL/TTL INVERTING
BIDIRECTIONAL
TRANSCEIVERS WITH LATCH

L SUFFIX
CERAMIC PACKAGE
CASE 620-02
MC10804

L SUFFIX
CERAMIC PACKAGE
CASE 732-03
MC10805

) MC10804
® Standard MECL 50 Ohm Drive Qutputs
® Latch — Can Be Bypassed for High Speed ECL 1 2 = Je—a15 TTL 1
] peal—
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[ o -9
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- e 4
Clock 11 —
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Typical Each Bit
ECL 5 6 -t = 13 TTL 5
Decade MC10804 4 Bits o |=e
MC10805 5 Bits Clock 7 —
&1 j D ECL/TTL 12— Vee = Pins 11, 17
{ VEE = Pin 10
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FUNCTIONAL DESCRIPTION

The MC10804 consists of a function decode section, a
clock buffer, and four identical bit channels which per-
form the ECL-TTL translation. Each bit consists of a
bidirectional ECL port, a bidirectional TTL port, and a
latch. The MC10805 contains the same circuit blocks, but
has five instead of four bits translation.

Three logic pins control the function selection. These
pins, along with the clock, all operate at standard MECL
levels. The block diagram and truth table define the func-
tions. The individual pin descriptions are as follows:

Output Disable

The Output Disable, when at V|, disables both the ECL
and TTL output buffers. That is, both are forced to high-
impedance states. When the Output Disable is at V|H the
ECL/TTL translation takes place normally, and the
appropriate output ports enabled by the ECL/TTL select
are active. Regardless of the state of the Output Disable
pin, clocked data can be loaded into the latch from the
selected input port.

ECL/TTL Select
The ECL/TTL Select pin controls the direction of data

transfers. When at V||, the TTL-to-ECL direction is
selected. In this case, the TTL output drivers are disabled,
data is input to the latch from the TTL port, and data is
output onto the ECL port. When the select pin is at V|H,
the ECL-to-TTL direction is selected and the function is
the reverse of that just described.

Latch Bypass

The Latch Bypass select line bypasses the latch circuitry
for the fast data transfer. When the select line is at V[,
the data is directed to both the latch input and the output
buffer simultaneously. This feature enhances the speed of
translation because the delay through the latch is by-
passed. When the Latch Bypass pin is at V|4, the data
must first go into the latch then be sent to the output
ports.

Clock

The Clock input is common to all latches and controls the
storage of data. When the Clock is at V|| the latch is open
and data ripples through from the D input to the Q out-
put. Data is stored or latched on the V|_-to-V|H transi-
tion of the Clock input.

NEGATIVE LOGIC DIAGRAM

Cutput
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MC10804 @ MC10805

FIGURE 1 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C
FOR PROPAGATION DELAY FROM MECL INPUT
TO TTL OUTPUT WITH TTL LOAD

Vin Vee

Coax
Device
Under Test
Input
ECL . TTL
Device
Pulse Generator Under Test

VEE
-5.2 Vdc

| T3

T

Vout Vee

+5.0 Vdc

280

All Diodes
MMD 7000
or Equiv.

C| = 25 pF, including test fixture

50-ohm termination to ground located in each scope channel input.

PROPAGATION DELAY

Tt ——

All input and output cables to the scope are equal lengths of 50-ohm coaxial cable.
Wire length should be < 1/4 inch from TPin to input pin and TPg,¢ to output pin.

/—— -0.890 vV

-1.680 V
T

FOR PROPAGATION DELAY FROM TTL INPUT

TO ECL OUTPUT

FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin Ve = +7.0 Vde Vaut
Coax 25 ufF i i 0.1 uF Coax
TPin
1 Vin
nput —TTL ECL|— TPout
Vout
Pulse Generator

+2.0 Vdc

Input Pulse
t+=t—=55%0.5ns
{10% - 90%)

VEE
—-3.2 Vdc

50-ohm termination to ground located in each scope channel input.

50%

Tp —

All input and output cables to the scope are egual lengths of 50-ohm coaxial cable.
Wire length should be < 1/4 inch from TP, to input pin and TPg,y to output pin.

50%
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MC10804 ® MC10805

FIGURE 3 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C
FOR PROPAGATION DELAY FROM ECL SELECT
INPUT TO ECL OUTPUT

Vin Vee = +7.0 Vde Vout

Coax I I 0.1 uF Coax

TPin

Input —ECL ECL |— TPout
Pulse Generator

Device Under Test

50-ohm termination to ground located in each scope channel input.

All input and output cables to the scope are equal lengths of 50-ohm coaxial cable.
Wire length should be < 1/4 inch from TPy to input pin and TPg,¢ 1o output pin.

+1.11 vV

+0.31 V
++

FIGURE 4 — SETUP AND HOLD TIME WAVEFORMS .

Pdata
l—s— Hold
ViL
Clock 7
Pout

* For These Tests, P54 = Pgata in All Cases,
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MC 10804 e MC10805

FIGURE 5 — MC10805 ECL — TTL DELAY (Latch Bypassed) versus CAPACITIVE LOAD
(Ta = +25°C, Voo = 5.0 V)

A. OUTPUT FALLING (50% — THRESHOLD) B. OUTPUT RISING (50% — THRESHOLD)

20 20
/
15 = -
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/’ /-'
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2 [n |
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FIGURE 6 — MC10805 ECL -- TTL DELAY (Latch Bypassed) versus CAPACITIVE LOAD
(Ta = +25°C. Vg =5.0V)

A. OUTPUT FALLING (50% — 10%) B. OUTPUT RISING {50% — 90%)
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MC 10804 ® MC 10805

MC10805 SETUP AND HOLD TIMES (NANOSECONDS AT 25°C)

Setup (Min) " Hold (Min)
1. ECL 1-5 to Clock 3.0 5.0
2, TTL 1-5 to Clock 4.0 4.0
3. ECL/TTL Select to Clock 6.0 3.0

MC10805 PROPAGATION DELAYS [NAN-OS'E”CONDS AT 25°C)

iode

Load Max

1. ECL1-5—~TTL1-5 Latch Bypassed TTL 8.5
2. TTL1-5—=ECL1-5 Latch Bypassed 8.5
3. ECL1-5—TTL1-5 Via Latch TTL 12
4 TTL1-B—ECL15B Via Latch 14
5. Latch

Bypass - TTL1-5 TTL 14
6. Latch

vaaSS—ECLLE 10.5
7. Qutput

Disable TTL1-5 TTL 24
8. Output

Disable ECL 1-5 115
9. ECL/TTL

Select TTL 1-5 TTL 24
10. ECL/TTL__ ECL 1-5 11

Select
11. Clock = TTL 1-5 TTL 14
12. Clock — ECL1-5 14

@ MOTOROLA Semiconductor Products Inc.




MC10804 ® MC10805

PIN ASSIGNMENTS

MC10804 MC10805

1—Gnd Gnd |—16 1 — Gnd Gnd }— 20
2 — ECL1 TTL1 }—15 2 — ECL1 TTL1—19
3 — EcL2 TTL2 }—14 3 —{ EcL2 TTL2}—18
4 — ECL3 TTL3 —13 4 — ECL3 \f_’cc — 17
5 — ECL4 TTL4 [—12 5 — ECL4 TTL3}— 16
6 — Bypass Clock p—11 T 6 — ECLS TTLS — 15
7 — Disable ECL/TTL}—10 N 7 — Clock Gnd |— 14
8 — Ve Vec |— 9 h 8 — Bypass TTLS p— 13

9 - Disable ECL/TTL }—12

10 — Vee Vee 11

PACKAGE DIMENSIONS

NANAANNAL B B

. 1!
'B 1 ?‘_J_|
1 P e
S "

| I\

. 838 ~
Hie—{ G}— \LSEATING-

| PLANE
UL Y NOTES:
_...H_;_—L_—-H-—D L\ ~ 1. ALL RULES AND NOTES ASSOCIATED
— G F S SEATING WITH M0-001 AA OUTLINE SHALL APPLY.
2. DIMENSION “L" TO CENTER OF LEADS
NOTES: WHEN FORMED PARALLEL.

1 LEADS WITHIN 0.13 mm (0.005) RADIUS 3. LEADS WITHIN 0.25mm (0.010) DIA OF TRUE
OF TRUE POSITION AT SEATING PLANE POSITION AT SEATING PLANE AND MAXIMUM
AT MAXIMUM MATERIAL CONDITION MATERIAL CONDITION.

2 PKG.INDEX: NOTCH IN LEAD
NOTCH IN CERAMIC OR INK DOT MILLIMETERS| _ INCHES MILLIMETERS|  INCHES

3 DIM “L" TO CENTER OF LEADS DIM | nMIN MAX Min MAX
WHEN FORMED PARALLEL OIM_ MIN | MAX | MIN_| MAX

A |18.05 | 19.81 | 0.750 | 0.780 A [19.05 | 19.81 | 0.750 | 0.780
B | 622 | 698 | 0.245 | 0.275 B | 6.22 | 699 | 0.245 | 0.275
C | 406 | 508 | 0.160 | 0.200 C | 432 | 5081 0.170 | 0.200
D | 0.38 | 0.51 | 0.015 | 0.020 D | 041 | 0510016 0.020
F | 1.40 | 1.65 | 0.055 | 0.065 F | 1.45 | 1.60 | 0.057 | 0.063
G 2.54 BSC 0.100 BSC G | 2.54BSC 0.100 BSC
CASE 620-02 H | 051 | 1.14 | 0.020 | 0.045 H| 181 | 229 0075] 0.090 CASE 732-03

1 .20 | 030 | 0.008 | 0.012 J | 020 ] 030]0.008] 0012
K | 3.18 | 4.06 | 0.125 | 0.160 K | 3.18 | 4.06 | 0.125 0.160
L | 737 7.87]0.290]0.310 L | 7628SC 0.300 BSC

M| - 150 - 159 m | - [ 180 - | 180
N_| 051 | 1.02 | 0.020 | 0.040 N | 051 | 0.76 | 0.020 | 0.030
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TRUTH TABLE

SELECT INPUTS
(ECL LEVELS, H=-0.9 V, L=-1.7 V) FUNCTION
Qutput TTL/ECL Latch Clock Latch (1) TTLI1/0 ECL /0
Disable Select Bypass (2) (H=24V, L=05V) (H=-09V, L=-17V)
H H H H * Q=H OQutput=0=1L Off
* Q=L =H Off
H H H L Q=ECL Input=H Output=Q =1L Input=H
L =H =L
H H L H * OQutput=ECL =L Input = H
* =H =L
H H L L Q=ECL Input=H Output=ECL =L Input=H
=L =H =L
H L H H * Q=H Off Output=Q=L
* Q=L Off =H
H L H L Q=TTL Input=H Input = H Output=0 =1L
=L =L N =H
H L L H » Input=H Qutput=TTL =L
. =L | =H
H L L L Q=TTL Input=H Input = H Output=TTL =L
=L =L =H
L H H H = Off ! off
L H H L Q=ECL Input=H Off Input = H
=L Off =L
H L H * Off Off
H L L Q=ECL Input=H Off Input=H
=L Off =
L L H * Off Off
L L H L Q=TTL Input=H Input=H Off
=L =L
L L L H i Off Off
L L L L Q= TTL Input=H Input = H off
=L =L
NOTES: (1) * Denotes “NO CHANGE" {2) Latch transfers data when clock is “L"" and stores data when clock is “"H"".

MC10804 SETUP AND HOLD TIMES (NANOSECONDS AT 25°C)

Setup (Min) Hold {Min)
1. ECL 1-4 to Clock 3.0 5.0
2. TTL 1-4 to Clock 4.0 4.0
3. ECL/TTL Select to Clock 6.0 3.0

MC10804 PROPAGATION DELAY TIMES (NANOSECONDS AT 25°C)

Mode Load Max

1. ECL1-4—-TTL1-4 Latch Bypassed TTL 8.5
2. TTL1-4— ECL1-4 Latch Bypassed 85
3. ECL1-4-—-TTL1-4 Via Latch TTL 12
4. TTL1-4— ECL1-4 Via Latch 14
5. Latch

Bypass TTL1-4 TTL 14
6. Latch

Bypass ECL 1-4 10.5
7. Output

Disable — TTL 1-4 TTL 24
8. OQutput

Disable ~ ECL 1-4 11.5
9. ECL/TTL

Select TTL 1-4 TTL 24
10. ECL/TTL

Select ECL1-4 11
11. Clock = TTL 1-4 TTL 14
12. Clock — ECL 1-4 14
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