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ULTRA HIGH SPEED ECL FAMILY

The Fujitsu MB880 series is a family of ultra high speed ECL integrated
circuits. It is useful for Giga-bits fiber communication systems, and electrical

measuring instruments,

compatible with ECL 10K series, The MB880 series devices are packaged in
the compact circular ceramic flat packages that are convenient for mounting
a high speed and high density printed circuit board.

® Guaranteed Flip Flop clock frequency up to 2.0 GHz.

® Ultra High Speed:

Propagation delay time — 150 ps/gate typ.

® ECL Interface Level:

10K ECL compatible inputs and outputs

Input/Output Characteristic

The inputs/outputs interface and power voltage are

Parameter Temperature Coefficient Vee Coefficient CERAMIC PACKAGE
Von 1.6 mV/°C typ. 20 mV/V typ. FPT-16C-A01
VoL 0.4 mV/°C typ. 250 mV/V typ.

Input threshold °
voltage 1.1 mV/°C typ. 140 mV/V typ.

® Single Power Supply

-5.2 V for Vgg, -2.0 V for output load terminations

® Emitter Follower Output:

Wired OR capability, 50 £ line drivability
® Compact Circular Flat Package:

Low thermal resistance (10°C/W typ. (junction to case) for FPT-16C-
. (junction to case) for FPT-24C-AQ3C), high density
mounting capability.

AO1, 6°C/W typ

® 2 Pins for 1 Input:

Having 2 pins for each input makes it easy to design the signal patterns
on the printed circuit board.

ABSOLUTE MAXIMUM RATINGS (Ve =0V)
Parameter Symbol Rating Unit
Supply Voltage Vee -7.0to 0 A" CERAMIC PACKAGE
Input Voltage V, -55t00 \") FPT-24C-A03
Output Current louT 50 mA
Case Temperature Te -30t0 125 °c
Storage Temperature Tstg -55 to 150 °c
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM This device contains circuitry to protect the
RATINGS are exceeded. Functional operation should be restricted to inputs against damage due to high static voit-

the conditions as detailed in the operational sections of this data

sheet. Exposure to absolute maximum rating conditions for extended application of any voltage higher than maxi-
periods may affect device reliability. mum rated voltages to this high impedance
circuit.

ages or electric fields. However, it is advised
that normal precautions be taken to avoid
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Fig. 1 MB 881 Logic Diagram and Pin Assignment
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Fig. 2 MB 882 Logic Diagram and Pin Assignment
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Fig. 3 MB 883 Logic Diagram and Pin Assignment

PIN ASSIGNMENTS
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Fig. 4 MB 884 Logic Diagram and Pin Assignment

PIN ASSIGNMENTS
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Fig. 5 — MB885 LOGIC DIAGRAM AND PIN ASSIGNMENT
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FUNCTIONAL TIMING CHART
MB885 4 to 1 MULTIPLEX MODE (MODE = ““L"}
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Fig. 6 — MB886 LOGIC DIAGRAM AND PIN ASSIGNMENT
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FUNCTIONAL TIMING CHART (Continued)
MB886 1 to 4 DEMULTIPREX MODE (MODE = “L")
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RECOMMENDED OPERATING CONDITIONS

(Vec =0V)
Parameter Symbol Value Unit

Supply Voltage Vee -5.2 5% \'
Termination Voltage Vr -2.0 5% v

Output Termination

Resistance Ry 50 Q

Input Termination

Resistance Rrin 50 0

Case Temperature Te 0to70 °c

EQUIVALENT CIRCUIT

The basic circuit of the MB 880 series is a CS-EF (Current Switch — Emitter Follower) type ECL circuit. In order to develop
both the input and switching characteristic, the emitter-follower is used at input stage basically.
The series gate technology, which uses doubled current switch circuit, is used at the Exclusive OR/NOR gate and Flip-Flop to

improve lower power and high speed operation.

OBASIC GATE CIRCUIT

OR/NOR GATE (EXAMPLE)

Vcc =0V
AO— BO— -
X X
A O BO—
Vref
2 % 2 Ves
< <
f . VEE =-5.2V
OSERIES GATE CIRCUIT
EX.-OR/NOR GATE (EXAMPLE)
VCC =0V
A O
A 0——[ X T N ]\l?
Vrefl
BO
t) Vref,
Ves
f VEE = —52\/
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ELECTRICAL CHARACTERISTICS mBs8s81) Vee {6, 9, 12 pin) = GND
DC CHARACTERISTICCS Vee {1pin)=-52V
Value
Under Voltage Case .
Parameter Test Pin Applied Pin Symbol Temp. [ o0 e Vax Unit
Supply Current Vee Al, A2=V4 lee 25°C ~-110 -79 -55 mA
Al (A2) = VlH R
Al (A2) Other inputs 25°C 210 650 A
High-level - open. |
1H
Input Current B1 (B2) = V 4,
B1 (B2) Other inputs 25°C 210 650 HA
= open.
Al tA2) = V||_,
Al (A2) Other inputs 25°C 1.0 160 UA
Low-level = open. |
IL
Input Current B1(B2) = V,_.
B1 (B2) Other inputs 25°C 1.0 160 LA
= open.
o°c | -1.010
A1l (A2) = VlH y
X1 (X2) Other inputs 25°C | -0.960 | -0.860 \Y
= open.
High-level v 70°C -0.910
Output Voltage OH o°c | -1.010
i %5 All inputs °
X1 (X2) = open. 25°C | -0.960 | -0.860 \Y}
70°C | -0.910
0°C -1.660
All inputs o
X1 (X2) = open. 25°C -1.750 | -1.650 \Y
Low-level v 70°C -1.620
Output Voltage oL 0°C 1,660
o Al (A2)=V|H,
X1 (X2) Other inputs 25°C -1.750 | -1.650 \Y
= open.
70°C -1.620
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DC CHARACTERISTICS (Continued)

Value
Under Voltage Case .
Parameter Test Pin Applied Pin Symbol Temp. . Unit
Min Typ Max
High-level Out- X1 (X2) A1 (A2)=Viya 25°C | -0.980
put Threshold — Vona Vv
Voltage X1 (X2) A1 (A2) =V a 25°C | -0.980
Low-level Out- X1 (X2) Al {A2) =V a 25°C -1.630
put Threshold — VoLa \'
Voltage X1 (X2) A1 {A2)=Viya 25°C -1.630
Note:  Output pins are connected to VT (-2.0 V) through 50 £2.
INPUT APPLIED VOLTAGE:
Casc:{:e)mp. Vin Vi ViHa ViLa
0°C -0.840V -1.870V
25°C -0.810V -1.850 VvV -1.106 V -1475V
70°C -0.720V -1.840V
Vee (6,9, 12 pin) = +2.0V
AC CHARACTERISTICS (MB881) Vee (1pin)=-32V
Value Measured Pin
Under Case .
Parameter . Symbol Unit
Test Pin Temp. . Input
Min Typ Max Input Monitor Output
X1 tpLH 25°C 150 235 ps A1(2) A1(3) X1
Propagation X1 tPHL 25°C 150 235 ps A1(2) A1(3) X1
Delay Time X3 toLn 25°C 120 | 235 | ps | A1 | A13) | X3
X1 tpHL 25°C 150 235 ps A1(2) | A1(3) X
Rising time X1 . 25°C 130 210 ps A1(2) A1(3) X1
10, 0, —_ r —
{20% to 80%) X 25°C 130 | 210 | ps | AM@ | A1®) | XA
Falling time X1 . 25°C 90 165 ps A1(2) A1(3) X1
O, 0, _ £ —_
(80% to 20%) X3 25°C 80 | 155 | ps | A1@ | A1®) | X3
Note: |nput monitor pin and output pins are connected to Ground through 50 2.

" Propagation delay time is measured as the time difference between the input monitor waveform and the output
waveform. Number in parentheses indicates pin number.
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ELECTRICAL CHARACTERISTICS (v ss2)

DC CHARACTERISTICS
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Vee (6, 9, 12 pin) = GND
VEE (1 pm) =-52V

Value
Parameter Tg:td:irn AVT:tefigle’in Symbol Ti?:e Unit
PP p. Min Typ Max
Supply Current Ve A1, A2=V, [ 25°C -110 -79 -56 mA
A1 (A2) = VIH R
A1 (A2) Other inputs 25°C 210 650 HA
High-level - open. |
IH
Input Current B1 (B2) = V. )
B1 (B2) Other inputs 25°C 320 950 MA
= open.
Al (A2) =V, .
Al (A2) Other inputs 25°C 1.0 160 LA
Low-level = open. |
Input C t I
npu urren B1 (BZ) = V"_, .
B1 (B2) Other inputs 25°C 1.0 110 MA
= open.
0°c | -1.010
A1l (A2) = VlH .
Other inputs 25°C | -0.960 | -0.860 \
= open.
70°C | -0.910
X1 (X2)
0°c | -1.010
B1 (BZ) = V|H,
Other inputs 25°C | -0.960 | -0.860 \%
= open. -
High-level v 70C -0.910
Out | OH -
utput Voltage 0°C 21010
All inputs a
= open. 25°C | -0.960 | -0.860 \%
o 70°C | -0.910
X1 (X2)
0°c | -1.010
A1, B1 (A2, B2)
= V), Other 25°C | -0.960 | -0.860 v
inputs = open.
70°Cc | -0.910
0°C -1.660
All inputs 25°C -1.750 | -1.650 v
= open.
Low-level 70°C -1.620
X1 {X2) VoL
Output Voltage 0°C -1.660
A1, B1 (A2, B2)
=V,y, Other 25°C -1.750 | -1.650 \Y}
inputs = open.
70°C -1.620
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DC CHARACTERISTICS (Continued)

Value
Under Voltage Case .
Parameter . . . Symbol Unit
Test Pin Applied Pin Temp. Min Typ Max
0°c -1.660
i Al (A2} =V,
; Other inputs 25°C -1.750 | -1.650 v
‘ = popen.
| Low-level % (3) 70°C -1.620
X1 VoL
» Output Voltage 0°C -1660
B1 (B2) =V 4,
Other inputs 25°C -1.750 | -1.650 \'
= open.
70°C -1.620
High-level Out- X1 (X2) A1 (A2) =V |ha 25°C | -0.980
put Threshoid — VoHa A
Voltage X1 (X2) Al (A2) =V A 25°C | -0.980
Low-level Out- X1 (X2) A1 (A2)=V,La 25°C -1.630
put Threshold ——— VoLa \%
| Voltage 1(X2) A1 (A2) =V ya 25°C -1.630
Note: Qutput pins are connected to VT (-2.0 V) through 50 2.
INPUT APPLIED VOLTAGE:
3 Case(aT'I;e)mp. Vi ViL ViHa ViLa
0°C -0.840 V -1.870 Vv
25°C -0.810V -1.850V -1.105 VvV ~-1475V
70°C -0.720 V -1.840 V

12
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Vee (6,9, 12 pin) = +2.
AC CHARACTERISTICS (MB 882) ce (6,9, 12 pin) =+2.0 V

VEE (1 pln) =-32V

nd c Value Measured Pin
naer ase .
Parameter Test Pin Symbol Temp. e o Vo Unit Input Mlgsi:;r Output
X1 teLn 25°C 210 | 325 ps A1(2) | A1(3) X1
X1 tpuL 25°C 210 | 325 ps A1(2) | A1(3) X1
X1 teLn 25°C 160 325 ps A1(2) | A1(3) X1
Propagation X1 tonL 25°C 220 | 325 ps A1(2) | A1(3) X1
Delay Time X1 toLn 25°C 190 | 300 | ps | B14) | B1(5) X1
X1 teuL 25°C 140 | 300 ps B1(4) | B1(5) X1
X1 toLn 25°C 140 300 ps B1(4} | B1(5) X1
X1 tonL 25°C 200 | 300 ps B1(4) | B1(5) X1
X1 25°C 170 280 ps Al1(2) | A1(3) X1
Rising time X " 25°C 180 | 280 | ps | A12) | A13) | XT
(20% to 80%) X1 25°C 180 | 280 | ps | B14) | B1B) | X1
X - 25°C 170 | 280 | ps | B1@4) | BIB) | X3
X1 25°C 100 195 ps A1(2) | A1(3) X1
Falling time X1 K 25°C 80 | 195 | ps | A2 | A1) | X1
(80% to 20%) X1 25°C 170 | 195 | ps | B14) | B1B) | X1
X1 K 25°C 120 195 ps B1{4) | B1(5) X1

Note:

Input monitor pin and output pins are connected to Ground through 50 Q2.

Propagation delay time is measured as the time difference between the input monitor waveform and the output

waveform.

Number in parentheses indicates pin number.
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ELECTRICAL CHARACTERISTICS vs ss3) Ve (6,7, 12 pin) = GND
DC CHARACTERISTICS Vee {1, 11 pin}=-562V
Parameter Under Voltage Symbol Case Value Unit
Test Pin Applied Pin Temp. Min Typ Max
Supply Current™! Vee C=Viy lee 25°C -120 -88 -60 mA
D1 (D2) = VIH .
D1 (D2) Other inputs 25°C 230 700 HA
= open.
- c=V
h-level IH 0
| n‘gut%’jﬂem c Other inputs " 25°C 210 650 LA
| = open.
|
| R= le R
| R Other inputs 25°C 300 900 MA
: = open.
| D1 (D2) = V”_,
| D1 (D2) Other inputs 25°C 1.0 110 pA
| = open.
c=V
-level I °
,Ln°‘;”l’ne(‘:’jrrem c Other inputs Iy 25°C 1.0 160 uA
= open.
R = V||_,
R Other inputs 25°C 1.0 160 UA
= open.
0°c | -1.010
D1 (D2) = VIH P
Q Other inputs 25°C -0.960 | -0.860 \Y%
= gpen. S
High-level *2 v 70°C | -0.910
OH
Output Voltage 0°C -1.010
= All inputs °
Q = open. 25°C | -0.960 | -0.860 Y
70°C | -0.910
0°C -1.660
Q All inputs 25°C -1.750 | -1.650 \Y
= open.
Low-level y 70°C -1.620
o o
Output Voltage L 0°C -1.660
_ D1 (DZ) = VIH R
Q Other inputs 25°C -1.750 | -1.650 \Y
= open.
70°C -1.620
. *2
Wil D1 (02 = Vi, o
Threshold Q =Othet;:nputs VoHA 25°C -0.980 Vv
Voltage open.

14
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DC CHARACTERISTICS
Parameter Unde_r Voltage Symbol Case Value Unit
Test Pin Applied Pin Temp. Min Typ Max
%*2
o 01 (02) - V1. o
Threshold a Other inputs VoLa 25°C -1.630 v
Voltage = open
Note: Output pins are connected to VT (-2.0 V) throughout 50 £2.
*1 When lgg is measured, all Vgg pins are connected simultaneously. v
*2 Qutput voltage is measured after clock pulse is applied to clock input. {4 pin) ‘ H
Vi
INPUT APPLIED VOLTAGE:
Case Temp.
T Vi Vie Vina Vica
0°c -0.840 V -1.870V
25°C -0.810V -1.850 vV -1.105 V -1.475V
70°C -0.720V -1.840 V
Vee (6,7,12 pin) =+20 V
AC CHARACTERISTICS (MB883) Vee (1,11 pin)=-32V
Value Measured Pin
Under Case .
Parameter . Symbol Unit
Test Pin Temp. . Input
Min Typ Max Input Monitor Output
Q tpLn 25°C 350 | 545 ps C(4) C(5) Q
Propagation Q tpHL 25°C 380 545 ps C(4) c(s) Q
Delay Time a thLu 25°C 500 | 700 | ps R(2) | R(3) a
Q toHL 25°C 490 | 700 ps R(2) R(3) Q
Rising time Q . 25°C 130 210 ps C(4) Ci{5) Q
9 % — o _
(20% to 80%) a ' 26°C 130 | 210 | ps | c4) | c(s) a
Falling time Q . 25C 90 155 ps C(4) C(5) Q
0, OD — £ ° —
(80% to 20%) a 26°C 9 | 155 | ps | c@) | c(5) a
Setup Time*" D1 1 25°C 9 | 150 | ps DC1(‘J)6’ Pt a
. xq o D1(16) | D1{15}
Hold Time D1 th 25°C Q0 150 ps c) C(5) Q
Clock ° D1(16) | D1(15)
Frequency Q frog 25°C 2.0 GHz cla) Ci5) Q
Note: [nput monitor pin and output pins are connected to Ground through 50 £2.

Propagation delay time is measured as the time difference between the input monitor waveform and the output

waveform. Number in parentheses indicates pin number.
*1 This value is not measured at shipping test.
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ELECTRICAL CHARACTERISTICS (m8ss4)

Vee (8,7,12,13, 14 pin) = GND
DC CHARACTERISTICS

Vee (1,2,3,11,15,16 pin)=-52V

Value
Under Voltage Case .
Parameter . . . Symbol Unit
Test Pin Applied Pin Temp. Min Typ Max
Vee (1,2,
Supply Current*! (3,11, 15, C=Vi lee 25°C -120 -88 -60 mA
16)
. c=V
High-level H, o
Input Current C (_)ther inputs IH 25°C 210 650 HA
= open.
Low-level C=Vy, o 6 A
Input Current C _Other inputs I 25°C 1.0 160 7
= open.
0°C | -1.010
Q =AI(I)‘i)r;Euts 25°C | -0.960 | -0.860 \
High-level * Vou 70°C -0.910
Output Voltage ] o°c -1.010
a f'(',r')';g”“ 25°C | -0.960 | -0.860 v
70°C | -0.910
0°c ~1.660
Q f'(')p')’;f]’“ts 25°C ~1750 | -1.650 | Vv
(o]
Low-level*? VoL 70°C -1.620
Output Voltage 0°C -1.660
o) f'(');’;;’““ 25°C 21750 | -1650 | V
70°C -1.620

Note: Output pins are connected to VT (-2.0 V) through 50 2.

*1

When |gg is measured, all Vg pins are connected simultaneously.

*2 Qutput voltage is measured after clock pulse is applied to clock input (4 pin). Vi
Vi

INPUT APPLIED VOLTAGE:

Cas?T'l;e)m P Vin ViL
0°C -0.840 V -1.870 v
25°C -0.810V -1.850 V
70°C -0.720V -1.840 V

16
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Vee (6,7,12,13, 14 pin) =+20V

AC CHARACTERISTICS (MB884) Vee (1,2, 3,11, 15, 16 pin) = -3.2 V
Value Measured Pin
Under Case :
Parameter Test Pin Symbol Temp. . Unit Input
Min Typ Max Input Monitor Output
Q toLn 25°C 380 570 ps C(4) C(5) Q
Propagation
Delay Time .
Q thuL 25°C 400 570 ps Ci4) C{(5) Q
Q 25°C 130 210 ps C(4) C{5) Q
Rising time t
(20% to 80%) _ ' . —
aQ 25°C 130 210 ps C(4) C(5) Q
Q 25°C 90 150 ps C(4) C(5) 0]
Falling time t
{80% to 20%) B . _
a 25°C 90 150 ps C(4) C(5) Q
Clock Q froq 25°C | 2.0 GHz | C(4) C(5) Q
Frequency

Note: Input monitor pin and output pins are connected to Ground through 50 £2.
Propagation delay time is measured as the time difference between the input monitor waveform and the output
waveform.

Number in parentheses indicates pin number.
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ELECTR'CAL CHARACTER'ST'CS (MB885) Vee (4,7, 11,15, 17, 18 pin) = GND

DC CHARACTERISTICS Vee (1, 8,9, 13, 23, 24 pin) = -5.2V
Under Voltage Case Value I
Parameter Test Pin Applied Pin Symbol Temp. Min. Typ. Max. Unit
Vee
Supply Current*! (1,8,9,13, All Inputs = Open lee 25°C -330 -235 mA
i 23, 24)
| D1, D2 =Vin
| D1.D2 Other Inputs = Open 100 300
1
| D3, Dy D3, D4 =V 100 300
High-level Input Other Inputs = Open | 25°C A
| Current — C=V 1H H
; C — YIH 110 300
‘i Other Inputs = Open
MODE = VlH
| MODE Other Inputs = Open 95 250
| Dq, Dy =V
| D1, D2 Other Inputs = Open ! 65
| D3, Da=V|L
Low-level tnput D3, Dy Other Inputs = Open I 25°C 1 65 A
Current —
¢ Other Inputs = Open 1 65
MODE =V _
MODE Other Inputs = Open 1 70
0°c -1.010
D1,D2,D3,D4 =V y o
X Other Inputs = Open 25°C -0.960 -0.860 \Y
70°C ~0.910
0°C -1.010
iagh- *2 —
Cg’t‘a'::e' Output X All Inputs = Open Vou 25°C -0.960 -0.860 v
70°C -0.910
0°c -1.010
co All Inputs = Open 25°C -0.960 -0.860 \Y%
70°C ~-0.910
o°c -1.660
x All Inputs = Open 25°C -1.750 | -1.650 v
| 70°C -1.620
o°C -1.660
Low-level Output*2 - D4.D3,D3,D4=V 4 S
Voltage X Other Inputs = Open VoL 5C -1.750 —1.650 v
: 70°C -1.620
E 0°c -1.660
co All Inputs = Open 25°C -1.750 -1.650 \
70°C -1.620
\ High-level Output*2 D4,D5,D3,D4 =V |Ha o
% Threshold Voltage X Other Inputs = Open Vora ’c 0.980 v
|
Low-level Output*2 D4,D5,03,.D04=V, LA o
! -1.63
Threshold Voltage X Other Inputs = Open VoLa %°C 1.630 v

Note: Output pin are connected to VT (=2.0V) through 50%2. v
*1 When Igg is measured, all Vgg pins are connected simultaneously. j_L IH
*2 Output voltage is measured after clock pulse is applied properly to clock input {5 pin}. ViL

18
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M8883/M FUJITSU
mBg8g5/mB886 I
INPUT APPLIED VOLTAGE:
Case Temp. {T¢) Vin ViHa ViLa
0°C -0.840V -1.870V - -
25°C -0.810V -1.850V -1.105V -1.475V
70°C -0.720V -1.840vV - -
Vee (4,7, 11, 15, 17, 18 pin) = +2.0V
AC CHARACTERISTICS (MB885) Vee (1,8, 9, 13, 23, 24 pin) = -3.2V
Value Measured Pin
Under Case
Parameter . Symbol Unit
Test Pin Temp. . Input
Min. Typ. Max. Input Monitor Output | +1.1V
C—>X X teLn 25°C 1600 | 2200 | PS | Ci(5) | C(6) X D,
X tpyL 25°C 1600 | 2200 | PS | C(5) | C(6) X D,
r ion C—=-X X teLn | 25°C 1600 | 2200 | PS | Ci5) | Cie) X D,
Propagati
- 1 — — — —
Delay Time* X teul | 25°C 1600 | 2200 | PS | C(5) | C(6) X D,
c-Cco co thLH 25°C 1100 | 1510 | PS | C{5) | Cie) co -
co tenL 25°C 1100 | 1510 | PS | C(5) | C{6) co -
X X 25°C 135 215 | PS | C(5) | Ci6) X D,
Rise Time*? - - o = — -
(20% 10 80%) X X 1, 25°C 135 215 | PS | C(5) | Ci(6) X D,
co co 25°C 220 335 | PS | C(5) | Cis6) co -
X X 25°C 95 160 | PS | C(5) | C(6) X D,
Fall Time*’ - — o - — —
(80% to 20%) X t 25°C 95 160 | PS | C(5) | C(6) X D,
co co 25°C 170 265 | PS | C(5) | CTie) co -
Setup Time*1.*2.*4 o D4,{19)| D4,(19)
D, >T D, 1 25°C 840 | -510 | PS C5) | Cie) X -
Hold Time *1,%2,%4 o D1.(19}| D1,{(19)
D,»c| D th 25°C 850 | 1180 | PS c6) | Tie) X -
Clock Frequency *1-*3 C fiog 25°C 2.0 GHz | Ci5) | CTi6) co -

Note: Input monitor pin is connected to GND through 50f2.

The propagation delay time is measured the time difference between input monitor waveform and output waveform.
Number in parentheses indicates pin number.
*1 The time when 4 to 1 multiplex mode.
*2 One eighth clock frequency pulse is supplied to input Dj.
*3 Make sure that CO output is ane fourth input C frequency.

*4  This value is not measured at shipping test.

19




AN
rossy WSS ess:

NN - MB885/MB886

ELECTR'CAL CHARACTER'ST'CS (MB886) Vee (3,7,12, 14,17, 20, 22 pin) = GND

DC CHARACTERISTICS Vee (1,2,4,10, 21 pin) = -5.2V
Under Voltage Case Value )
Parameter Test Pin Applied Pin | Y™ | Temp. [ i, Tve. | YNt
Supply Current®! Vee All Inputs = Open lee 25°C -380 -260 - mA
(1,2,4,10,21)
D=V
D Other Inputs=0pen 110 300 HA
. Cc C=Vy 110 300 MA
gﬁgr?:ﬁtv o ineut — Other Inputs=Open| I,y | 25°C
Ct CE=V 100 300 HA
MODE = V|H
MODE Other Inputs=Open 90 250 HA
B D=V
o Other Inputs=0pen L 65 HA
— E= V“_
C 1 A
Low-leve! Input Other Inputs=0pen | 25°C 85 H
Current _ CE=V, i
CE Other Inputs=0Open ! 75 KA
MODE =V,
MODE Other Inputs=Open ! 65 HA
D=V 0°C | -1.010
Xq, X2 Other Inputs=0Open 25°C -0.960 -0.860 \Y
70°C | -0.910
) Doy 0°cC | -1.010
High-level Output® =Vu ) ~ _
Voltage Xz, Xa Other Inputs=Open VoH 25°C 0.960 0.860 \Y
70°C -0.910
0°C | -1.010
co All Inputs = Open 25°C | -0.960 | -0.860 v
70°C | -0.110
0°C -1.660
X1, Xo Al Inputs = Open 25°C ~1.750 -1.650 Vv
70°C ~-1.620
0°C ~-1.660
*2
Vopeaovel Qutpt X3, Xs | Allinputs=Open | vo_ | 25°C 1750 | -1.650 | V
70°C -1.620
0°C ~-1.660
Cco All Inputs = Open 25°C -1.750 | -1.650 | V
70°C -1.620
High-level Output™? D =Vina o
Threshold Voltage X4 Other Inputs=Open| Vora | 25°C | -0.980 v
Low-level Output™? D=Via o
Threshold Voitage X1 Other Inputs=Open| YoLa »C ~1.630 v
Note: Output pins are connected to VT {—2.0V) through 50£2. v
*1 When lgg is measured, all Vgg pins are connected simultaneously. H
*2  Output voltage is measured after clock pulse is applied properly to clock input (5 pin). —

Vi

20



MB881/MB882
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MB883/MB884 FUJITSU
me8gas,/me8g6 MMM
INPUT APPLIED VOLTAGE
Case Temp. (Tc) Viu ViL Vina ViLa
0°c -0.840V -1.870V - -
25°C -0.810Vv -1.850V -1.105V -1.475V
70°C -0.720V -1.840V - -
Vee (3,7, 12, 14, 17, 20, 22 pin) = +2.0V
AC CHARACTERISTICS (MB886) Vee {1, 2, 4, 10, 21 pin) = -3.2V
Value Measured Pin
Under Case
Parameter . Symbol Unit [
Test Pin Temp. : nput
Min. Typ. Max. Input Monitor Output | +1.1V
C—>X,4 X, tpLH 25°C 1550 | 2120 | PS | C{5) | Ci6) X3 -
Propagation*” X, thHL 25°C 1550 | 2120 | PS | C(5) | Ci6) X4 -
Delay Time  =.,c5| co tey | 25°C 1100 | 1510 | PS | €(5) | Cle) cO -
co thHL 25°C 1100 | 1510 | PS | €(5) | C(6) co -
*2 o — — B
Rising Time*! X1 X4 . 25°C 305 455 | PS | C(5) | Cie) X4
(20%t0 80%) &5 | ¢oO 25°C 210 | 320 | PS | C(5) | Cl6) | cCO -
*2 o — —
Falling Time*! X, X4 . 25°C 225 345 | PS | Ci5) | Ci6) X, —
(80%to 20%) &5 | GO 25°C 150 | 235 | Ps | C(5) | Cl6) co _
. %2, %4 [ D(23) D(24)
Setup Time D~C D e, 25°C -520 | -300 PS ci5) ci6) X4 -
x2,xa o D(23) | D(24)
Hold Time ™ ' | & D th 25°C 540 760 | PS ce) | ce) X4 -
ClOCk =~ I3 -~ I~ v
Frequency*'-*3 co fiog 25°C 2.0 GHz { C(5) C(6) CO —
Note: Input monitor pin and output pins are connected to ground through 50§2.

Propagation delay time is measured as the time difference between the input monitor waveform and the output.
Number in parentheses indicates pin number.
*1  The time when 1 to 4 demultiplex mode.
*2 One eighth clock frequency pulse is supplied to input D.

*3 Make sure that CO output is one fourth input C frequency.

*4 This test is not measured at shipping test.
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R

SWITCHING MEASUREMENT CIRCUIT

P.G

SAMPING OSCILLOSCOPE V¢ =+2.0V SAMPLING OSCiLLOSCOPE
A CHANNEL o 8 CHANNEL
10uF
7
;; v S0000F SAME LENGTH
cc 68000p 5062 COAXIAL CABLE
""" 14
IN ouT
: DUT
D IN ouT
500 : :
COAXIAL CABLE i { :
Vee 1
r—" ; 68000pF
10HF;
o
Veg = -3.2V
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AN

MBas /M FUJITSU
meggs/me886 [N
SWITCHING WAVEFORM
CINPUT/OUTPUT WAVEFORM OF MB881 TO MBS84
tTLH THL
80%
INPUT WAVEFORM 50%
20%
ViL
t
W oy
PLH l v
— e e — —VOH
80%N
OUTPUT WAVEFORM 50%
20%
VoL
tf
PHL =
LH
VoH
80%
OUTPUT WAVEFORM 50%
20%
—_————— VoL
tr
INPUT PULSE CONDITION (T¢ = 25°C)
Vi =+1.9V, V)= +03V, tT|_y/tTy £ 200 ps, PRR =500 MHz, tyy = 1ns
OFLIP-FLOP SETUP/HOLD TIME OF MB883
tTLH tTHL
- S ———— = ViH
80% P4
DATA INPUT 50%
WAVEFORM
20% 4 | \ tw 41X i \
———— = =Au A= = 7T v,
S E— i f——— ]
g1 | | T
CLOCK INPUT
WAVEFORM
OUTPUT
WAVEFORM
INPUT PULSE CONDITION (T¢ = 25°C) R
Vin =410V, Vi = +03V, t1 y/tTHL < 200 ps,
Clock Input: PRR = 500MHz, tw = 1ns,
Data Input:  PRR = 250MHz, t,,, = 2ns
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B884

o INPUT/OUTPUT WAVEFORM OF MB885

DATA INPUT
WAVEFORM
(D}

CLOCK INPUT
WAVEFORM
(/c)

INPUT PULSE CONDITION (T ~25°C )
VIH =+1.1V, V”_ =+0.3V, tTLHItTHL _S_ 200 ps,
Clock Input: PRR = 500MHz, ty = 1ns,
Data Input: PRR = 62.5MHz, 1y = 8ns

© INPUT/OUTPUT WAVEFORM OF MB886
tTLH THL

LLH LHL
— —— — ————— \Y
Vo \} IH
DATA INPUT 80% 80% \
WAVEFORM 50% 50% oy
(Dn) 20% 20%
) N 4 N—v,,
ty—————————————
th ts Th———
—_——— e e eV
CLOCK INPUT
WAVEFORM 50% 50% 50% N 50%
(/c) 20% 20%
YHL
tpLH
OUTPUT @%
WAVEFORM 50%
{C})
» ) N Y (
toLH
OUTPUT ‘\
WAVEFORM 50%
{X) 20%

OUTPUT
WAVEFORM
{Xn)
{/c)

INPUT PULSE CONDITION (T¢ = 25°C)

VlH =+1.1V, V|L =+0.3V, tTLHItTHL é 200 ps,
Clock Input: PRR = 500MHz, tyw = 1ns

Data Input: PRR = 250MHz, tyy = 2ns
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mess1/meas2 NI

MB883/MB884 FUJITSU
megas/meass NI
DC CHARACTERISTICS
1) OUTPUT VOLTAGE vs. 2) OUTPUT VOLTAGE s,
INPUT VOLTAGE [VEE=-5.2V,VT=-20V,RT=508] OUTPUT CURRENT [VEE = -5.2V, INPUT = OPEN}]
MB 881 (OR/NOR GATE) MB 831 (OR/NOR GATE)
OUTPUT VOLTAGE (V) OUTPUT VOLTAGE (V)
0.2 T 0.2 ]
| _From the top, From the top,
Tc =75°C,25°C, -25°C Te =75°C, 25°C, -25°C
= 038 — Z 3
-0.8 a’ i B \ n /I
y & v

bd

\Yn output VOH
- M\ | A

vOL
X output :
-20 20
2.0 -1.6 -1.2 038 0.4 0 10 20 30 40
INPUT VOLTAGE (V) OUTPUT CURRENT (mA)
3) INPUT CURRENT vs. 4) SUPPLY CURRENT s,
INPUT VOLTAGE [VEE =-5.2Vv, OTHER INPUTS = OPEN] SUPPLY VOLTAGE [INPUT = OPEN]
MB 882 (EX-OR/NOR GATE) MB 881 {OR/NOR GATE)
INPUT CURRENT (mA) SUPPLY CURRENT (mA)
0.9 N
] .
’ l ’ | _From the top, c ”
- Tc = -25°C, 25°C, 75°
From the top, ‘L-LJ} B input ¢
06 Tc =-25°C, 25°C, 75°C I I 1 /
o™ P
(st Y,
0.3 %y //
) =] b=
=== A input ]| -120
0
-180
-20 -15 -1.0 035 0 0.5 8 -6 -4 -2 0
INPUT VOLTAGE {V) SUPPLY VOLTAGE (V)
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AC CHARACTERISTICS

1) SWITCHING WAVEFORM OF GATE

2) EYE PATTERN
MB 881

MB 881 [BIT RATE = 2 Gb/S]

V: 200pS/div., H: 500mV/div.

V: 200 pS/div., H: 500 mV/div.

3) PROPERGATION DELAY TIME (t,q)

4) RISING/FALLING TIME (t,, t)
vs. CASE TEMPERATURE (T¢)

vs. CASE TEMPERATURE (T¢)
MB 881 MB 881
200 . NOR 200}
tPLH PHL
& & t NOR
[=% Q
=2 OR =
7 tpHL 7. -
a R OR
1001 tPLH 100} A
Y -
= J
ki
0 . L u L L 0 . . L L
0 20 40 60 80 0 20 40 60 80
TC (°C) TC (°C)
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meggs/meass  IMHIITIIT

AC CHARACTERISTICS (Continued)

5) MUX EYE PATTERN [fc x = 2 GHz] 6) DEMUX EYE PATTERN [fc,x =2 GHz]

MB885 (X, CO CUTPUT) (4 to 1 MUX) MB886 (X1, CO OUTPUT) {1 to 4 DEMUX)

ANA A

) Y

vV oV

V: 500pS/div., H: 500mV/d...

V: 500pS/div., H: 500mV/div.
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THE APPLICATION EXAMPLES
1) PRINTED CIRCUIT BOARD LAYOUT

ouT

ouT

VT
micro-strip line

2) CROSS-SECTION OF PRINTED CIRCUIT BOARD

micro-strip line

L

NN AN\

MB 880 series

DONNNN

IC lead
m|cro strip line

prmted circuit board
polyestersheet

\\\i ; ; ; heatsmk metal block

3) MOUNTING EXAMPLE
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MB883/MB884 FUJITSU
me8ss/mseas6 MMM
16-LEAD CERAMIC {METAL SEAL) FLAT PACKAGE
(CASE No.: FPT-16C-A01)
.095(2.41)MAX
] (0.94:033)
f
.100+.015
(2.54+0.38)
NO. 1 INDEX ' (
.193+,
- - - —= ‘ H-4 (4.9018(2)8)?"“
—
o12:0n P
(0.3020.05)
.100+.015
(2.54:0.38)

°TYP .005+.002
225
(0.13£0.05) Dimensions in
inches {millimeters}

© 1988 FUJITSU LIMITED F16011S-2C
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[HNIWNISHININ - ME885/MB886

PACKAGE DIMENSIONS (continued)

No. 1 INDEX

24-LEAD CERAMIC (METAL SEAL) FLAT PACKAGE
{CASE No.: FPT-24C-A03)

.100+.012
(2.56+0.30)

— -

.264+.008
DIA
__L {6.71£0.20) l

e
7

15

©1988 FUJITSU LIMITED F24016S-1C

4642.008 |
1012+.0024 (11.81:0.20)01A

(0.30+0.06)

=]

.100+.012
{2.56+0.30)

.005:.002| || | .037:.008
(0.127£0.05) ' (0.94:0.20)
079+.012
(2.01:0.30)

[reem-

Dimensions in
inches {millimeters)

* The back metal is connected to the Vgg internally,

The information contained in this document does not convey any
ticense under copyrights, patent rights, software rights or trademarks
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are
included as a means of illustrating typical applications. Complete
information sufficient for construction purposes is not necessarily
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given. The information contained in this document has been carefully-
checked and is believed to be reliable. However, Fujitsu assumes no
responsibility for inaccuracies. Fujitsu reserves the right to change

products or specifications without notice.
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