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MB768
IBM INTERFACE LINE DRIVER/RECEIVER

IBM INTERFACE LINE DRIVER/RECEIVER (ECL~IBM)
12 RECEIVER - 12 DRIVER CIRCUITS

The Fujitsu MB768 is a level translatorto interface ECL level with IBM level. 12 driver-circuits
to translate ECL level into IBM level and another 12 receiver-circuits to translate |BM level
into ECL level, are housed in a 88-pin PGA ceramic package with fins.

Propagation Delay Time — Small

skew.
Driver:  [teuy — tew | < 10ns
Receiver: |toiy_tew, | < 11ns

(Ta = 25°C)

High Mounting Density:
12 Driver/Receiver-circuits are
mounted in a package.

Driver for select-out:

One of the 12 driver-circuits can
use either 5V or 6V as V¢, and
can be used as a driver for
select-out.

Package Suffix: -CR.

ABSOLUTE MAXIMUM RATINGS

e No driver output noise at power

supply's ON&OFF:

No noise occurs in driver output
when Veey and Ve, are ON from
OFF or OFF from ON with the state
that driver output is set to be low
level.

o Driver output short protection circuit:
Output short protection circuit is
provided, so that when output pin is
short-circuited to be 0V (GND) with
the state that driver output is set to
be high level, the IC can not be
destroyed.

PGA-88C-A06

Rating Symbol Value Unit
Veer —0.510+7.0 v
Power Supply Voltage Veee —0.51t0+7.0 v
Vee ~7.01t0+0.5 v
Driver Input Voltage Vio Vee to +0.5 v
Driver Output Voltage Voo -051t0 +7.0 \
Visr —0.510+7.0 \
Receiver Input Voltage
Vier Vee 10 +0.5 \
Receiver Output Current lor -40 mA
Operating Ambient Temperature Ta 0to 70 oC
Storage Temperature Tsra -55to 150 oc

PIN ASSIGNMENT
(TOP VIEW)

34 33 3231 30 29 28 27 26 26 24 23
3572 71 70 69 68 67 66 65 64 63 22

36 73 86 85 62 21
37 74 61 20
38 75 60 19
39 76 87 84 59 18
40 77 88 83 58 17
4178 57 16
42 79 5 15
4380 © 81 82 55 14

44 45 46 47 48 49 50 51 52 53 54 13
i2 34 5 6 7 8 91011 12

Notes:

:6,7,28, 29, 55,62, 73, 83, 84,

87, 88

(Applied except for driver D1)

Veca @ 80 (Applied to driver B1)

GND : 1,12, 14, 21, 23, 34, 36, 43, 81,
82, 85, 86

Vee 13,22, 35, 44; 49,50, 67,68

VCC1

NOTE:

Permanent device damage may occur if the above Absolute Maximum Ratings

are exceeded. Functional operation should be restricted to the conditions as
detailed in the operational sections of this data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields.
However, it is advised that normal precautions be taken to
avoid application of any voltage higher than maximum rated
voitages to this high impedance circuit.

Copyright ©1990 by FUJITSU LIMITED
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Fig. 1 — LOGIC DIAGRAM
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RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Vet +50+5% \Y
Power Supply Voltage Veee +5.0+5% or +6.0 £ 5% v
Vee -52+5% v
Operating Ambient Temperature Ta Oto 70 °C
Cooling Condition Vair >25 m/s
DRIVER RECEIVER
INPUT OUTPUT INPUT OUTPUT
SD GD DO SR GR RO
(ECL) (ECL) (IBM interface) (IBM interface) (ECL) (ECL)
H X L H L H
X H L L X L
L L H X H L

Note X: Don't Care




MB768

ELECTRICAL CHARACTERISTICS

1.DC CHARACTERISTICS

Conditions:  Power Supply Voltage; GND = 0V, Vee = -5.2V
Cooling; Velocity of air-flow = 2.5m/s, Temperature Ta = 0 to 70°C
(1) DRIVER
Condition Value
Parameter Symbol Unit
VCC| VCCZ .
SD GD V) V) Min Max
LA L 4.75 475 lor = ~59.3mA (Ta = 25°C) 3.11 v
LA L 5.25 5.25 low = =78.1mA 410 \
High Level Von
Output Voltage LA L 50+5%| 570 lon = ~41.0mA 3.90 v
Applied
to D1
LA L 50+5%] 6.30 low = =53.6mA 5.20 \
HA L 5.25 5.25 low = ~0.24mA 0.15 Vv
Low Level Voo
Output Voltage i
P g HA L 50+5%| 630 lon = —1.0mA epplied 015 | v
Applied to
T H L 5.00 5.00 SD1 to SD12 260 HA
g eve o
Input Current hn Ta=25°C
Applied to
L H 5.00 5.00 GDA 1o GDD 520 HA
Low Level [ L H 5.00 5.00 Ta = 25°C 0.50 HA
Input Current * : : a=25 :
L L 4.75 475 100 WA
High Level
Output Leak lom H L 475 475 Vou= 5V 100 HA
Current
Open Open 0 0 100 HA
L L 525 525 Vou=0V --30 A
High Level o m
Output Short- los
Circuit Current Von= 0V
L L 50+5%| 6.30 Applied to D1 -30 mA

Notes: Regarding SD/GD input value; H, L, HA, and LA, refer to ECL input & output voltage table on page 6 (ECL input/6utput voltage).
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(2) RECEIVER
Condition Value
Parameter Symbol Unit
SR Vees Veea i
G Min Max
V) Rl w | W
. Vo = VoL max
High Level o= YoL
lnput Threshoig Vi L 525 | 525 Qpp"‘;g;; SR11to SR12 155 | v
oitage T =
¢ Vi ==-2.0V
Vo = VOH min
Low Level .
Input Threshold Vi L 475 | 475 gpp"zg;; SR1 10 SR12 1.15 v
oltage T =
9 Vr ==2.0V
High Level | 3.11 L 475 | 475 Applied to SR1 to SR12 0.42 A
Input Current H : . . pplied to to SR1 . m
o oot I 015 | L | 525 | 525 Applied to SR1 to SR12 024 | 004 | ma
Input R OPEN | o© 0 Applied to SR1 to SR 74 | 20
Resistance IN pplied to SR1 to SR12 . 2 kQ
High Level Rr = 50Q Von Vou
Output Voltage Von 4.50 LA 5.00 5.00 Vi =-2.0V min max v
Low Level v 4.50 HA 5.00 5.00 R = 500 Vo Vo
Output Voltage oL Vr =-2.0V min max v
OPEN LA 5.00 5.00
High Level Applied to GRA to GRD
Input Current e 4.50 H 5.00 5.00 T, = 25°C 520 HA
Low Level Applied to GRA to GRD
Input Current b OPEN L 5‘90 5.00 Ta = 25°C 0.5 pA

Note:

Regarding “Vou min, Vou max for Vo value”, “Vo, min, Vo max for Vo value”, and “GR input H, L, HA, LA", refer to ECL input & output
Voltage table on page 6 (ECL input/output Voltage).
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(3) DRIVER/RECEIVER

Condition Value
Parameter Symbol v v Unit
sb | GD ) V) Min | Max
lectn L L 525 525 210 mA
Power Supply
Current (Veer)
feen H L 525 | 525 295 | mA
DO1 to DO12, SRA to
SRD: OPEN mA
|CC2H L L 525 630 VEE = _546V 9
Power Supply
Current (Vccz)
loca H L 525 | 630 20 | ™A
Power Suppl
Current (VF;F;)Y IEE L L 525 5.25 -325 mA
Note: Refer to the table below regarding SD/GD input value; H and L.
(4) ECL INPUT/OUTPUT VOLTAGE
Input Voltage (V) Output Voltage (V)
T4 (°C)
H L HA LA Vou max Vor min VoL max VoL min
0 -0.840 -1.870 ~1.150 -1.485 -1.020 -1.630 ~1.950
25 -0.810 —-1.850 -1.105 -1.475 -0.760 -0.980 -1.630 —-1.950
70 -0.720 -1.830 -1.085 -1.450 -0.920 -1.605 -1.950
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2. AC CHARACTERISTICS

Condition; Power Supply Voltage: GND = 0V, Vee = -5.2V

Cooling Velocity of air-flow = 2.5m/s, Ta = 25°C.
(1) DRIVER
Condition Value
Parameter Symbol Unit
VCC| VCCZ Min Max
V) V)
, teu 5.00 5.00 SDn to DOn, GDx to DOn 35 | 185 | ns
Propagation Ry = 5002 to GND
elay fime (Other input/output pins are open)
terL 5.00 5.00 35 135 ns
tew 5.00 6.00 Applied to SD1 to DO 30 [ 130 | ms
Propagation GD1 to DO1
Delay Time Ry = 509 to GND
tone 5.00 6.00 (Other input/output pins are open) 30 13.0 ns
(2) RECEIVER
Condition Value
Parameter Symbol Unit
Veer Veee Min Max
V) V)
t 5.00
- PLH 5.00 SRn to ROn 6.0 140 ns
Propagation Rr = 50Q , Vy=—2.0V
Delay Time (Other input/output pins are open)
tent 5.00 5.00 6.0 14.0 ns
teu 5.00 5.00 GRx 10 RON, Visay = 4.5V 10 | 40 } ns
Propagation Rr = 500, Vr=—2.0V
Delay Time (Other input/output pins are open) N
teHL 5.00 5.00 1.0 4.0 ns
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Fig. 2 - DRIVER INPUT/OUTPUT WAVEFORM

+SDnto DON, GDx to DOn

trim trhL
~=== Vy
INPUT 80% 80%
50% 50%
20% 20%

: Vi

w

teHL toLn

Vou

OUTPUT 1.4V \ 1.4V
Vou

(INPUT PULSE CONDITION): f = tMHz, tw = 500ns
tren = true = 2ns
Vi = =0.90V, Vi = -1.70V
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Fig. 3 - RECEIVER INPUT/OUTPUT WAVEFORM

+ SRn to RON
tTLM lTHL
=== Vy
INPUT 90% 90%
1.4V 1.4V
10% 1 10%
W Vi
teLn
Von
OUTPUT 50%
Vo
(INPUT PULSE CONDITION): f=1MHz, ty = 500ns
tren =ty = 10ns
Vik=3.0V, Vi =0V
* GRx to ROn
trin truc
=== VIH
INPUT 80% 80%
50% 50%
20% 20%
t Vi
w
tF'HL tpLH
Vou
OUTPUT 50% 50%
“TTT Vo

(INPUT PULSE CONDITION): f = 1MHz, tw = 500ns
trin = tru = 2ns
Vih =-0.90V, VL = -1.70V
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TYPICAL CHARACTERISTICS CURVES

OUTPUT VOLTAGE Vour (V)

OUTPUT VOLTAGE Vour (V)

10

Fig. 4 - OUTPUT CURRENT
vs. OUTPUT VOLTAGE
(FOR DRIVER)
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Fig. 6 — INPUT VOLTAGE
vs. OUTPUT VOLTAGE
{FOR RECEIVER) (SRn—Ron)

Ta=25C
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b— R = 50Q
Vi=-2V

Voo = 4.75V
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/
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Fig. 5 — INPUT VOLTAGE
vs. OUTPUT VOLTAGE
(FOR DRIVER)
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R, =47.5Q
Vee = -5.2V
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Fig. 7 - INPUT VOLTAGE
vs. OUTPUT VOLTAGE

(FOR RECEIVER) (GRx—Ron)
0 I
Ta=25C
Ve = 5V
Ver = =52V
05 S::fgf} -
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Fig. 8 - OUTPUT CURRENT

vs. OUTPUT VOLTAGE
(FOR RECEIVER)
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TYPICAL CHARACTERISTICS CURVES (Continued)

Fig. 10 - PROPAGATION DELAY TIME

PROPAGATION DELAY TIME

Fig. 9 - OUTPUT VOLTAGE
vs. AMBIENT TEMPERATURE
(FOR RECEIVER)
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Fig. 11 — PROPAGATION DELAY TIME
vs. AMBIENT TEMPERATURE
(FOR RECEIVER)(SRn—Ron)
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PROPAGATION DELAY TiME

PROPAGATION DELAY TIME

toa (NS)

vs. AMBIENT TEMPERATURE

(FOR DRIVER)
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0 20

40 60 80
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Fig. 12 - PROPAGATION DELAY TIME
vs. AMBIENT TEMPERATURE
(FOR RECEIVER)(GRx—Ron)

toa (NS)

5

Ve = 5V
Vee = -5.2V
Ry = 500
V=2V
teLn
o
Vggn = 4.5V
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PACKAGE DIMENSIONS

88-LEAD CERAMIC (METAL SEAL) PIN GRID ARRAY PACKAGE
(CASE No.: PGA-88C-A06)
01g+-005 .050(1.27}DIA TYP
+ . -
ETL N
.54+0. .
(0.46_0_08)
_ I _db @o 6 6 0 0 o oo o o (®
[‘ ] o a3 o o o o o [+ [ o o o
=T o o o o o o
-—‘—.{. _ o © o o
| — o o =] [}
1.063(27.00) 1.100(27.94) °° e ° 0 e
DtA =" REF o o o o o o©
INDEX AREA _ o ©° o ©
= o o o o
BRI == o] =] o (=] el o
_ =] o © o o o Q [ 2] [+ o o
) “——‘L v ”_ ® o 6 0o 0o 0 0 ofo o o @
+.030 _J tﬁ_ii_ 4(
1.185"-339 05079191 27928 ' iﬂ\)‘( 7) EXTRA INDEX PIN
+0.76 +.016
(30.10_q 38! .433(11.00) 134 514
MAX +0.41
(3.40_ 536}
Dimensions in
© 1990 FUJITSU LIMITED R88010S1C inches (millimeters)

All Rightrs Reserved. Circuit dioagrams utilizing Fuijitsu products are included as a means of
illustrating typical semiconductor applications. Complete Information sutficient for construc-
tion purposes is not necessarily given. The information contained in this document has been
carefully checked and is believed to be reliable. However, Fuijitsu assumes no responsibility
for inaccuracies.

FUJITSU LIMITED

For turther information please contact:

Japan

FUJITSU LIMITED

Integrated Circuits and Semiconductor Marketing
Furukawa Sogo Bldg., 6—1, Marunouchi 2—chome
Chiyoda—ku, Tokyo 100, Japan

Tel: (03) 216-3211

Telex: 781-2224361

FAX: (03) 216-9771

North and South America

FUJITSU MICROELECTRONICS, INC.
Integrated Circuits Division

3545 North First Street

San Jose, CA 95134-1804 USA

Tel: 408-922-9000

Telex: 910-338-0190

FAX: 408-432-9044

The Information contained in this document does not convey any license under the copyrights,
patent rights or trademarks claimed and owned by Fujitsu. Fujitsu reserves the right to change
products or specifications without notice. No part of this publication may be copied or
reproduced in any form or by any means, or transterred to any third party without prior written
consent of Fujitsu.

Europe

FUJITSU MIKROELEKTRONIK GmbH

Arabella Centre 9. OG

Lyoner Strasse 44-48

D—6000 Frankfurt 71

F.R. Germany

Tel: (069) 66320

Telex: 411963

FAX: (069) 6632122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED
#06-04 to #0607 - .
Plaza By The Park

No. 51 Bras Basah Road

Singapore 0719

Tel: 336—-1600

Telex: 55573
FAX: 336-1609

©FUJITSU LIMITED 1990
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