Philips Semiconductors Advanced BiCMOS Products Product specification
_____________________________________________________________________________________________________________________|

16-bit inverting buffer/lin

e driver (3-State) MB2240

FEATURES
® 16-bit bus interface

Multiple Vcc and GND pins minimize
switching noise

3-State buffers
Live insertion/extraction permitted
® Qutput capability: +64 mA/-32mA

® | atch-up protection exceeds 500mA
per Jedec JC40.2 Std 17

QUICK REFERENCE DATA

* ESD protection exceeds 2000 V per dynamic power dissipation with high

MIL STD 883 Method 3015 and speed and high output drive.
200 V per Machine Model The MB2240 device is an inverting
* Power-up 3-State 16-bit buffer that is ideal for driving bus
lines. The device features four Output
DESCRIPTION Enables (10E, 20E, 30E, 40E), each
The MB2240 high-performance BiC- controlling four of the 3-State outputs.

MOS device combines low static and

CONDITIONS
SYMBOL PARAMETER Tamp = 25°C; GND = OV TYPICAL UNIT
tPLH Propagation delay _ . _
tor NAX 10 NYx C_ =50pF; Vec =5V 3.2 ns
Cin Input capacitance V=0V orVcc 4 pF
Cout Output capacitance Vo =0V or V¢ 3-State 7 pF
lccz Total supply current Outputs disabled; V¢ = 5.5V 65 pA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE DRAWING NUMBER
52-pin plastic QFP —40°C to +85°C MB2240BB 1418B
PIN CONFIGURATION LOGIC SYMBOL
1A0 1Y0 3A0 3Y0
52|[51] [50] [49] [48][47][46] [45] [44][43][42] [41] [4q] 44 :E 48 32 IE 8
/
1A1 1v1l 3A1 3Y1
43 49 31 9
vce E @ Vce {E‘ {&
‘QE 0 1A2 1v2 3A2 3V2
4 51 29 11
W= 1 P (oo
4] ND 40 183 I E 173 55 28 343 I E ELCRP
ol 2 47 1OE 21 30E
2v3[6 MB2240 [34 2a3 . _
; 2A0 2Y0 4A0 4Y0
GND [7 52-pin PQFP GND 3 QE 2 % Ef 14
3vo (8 3A0 a7 2AL L\( ML, o, 4AL L\( L
3v1|9 E 3AL [ [
282
GND @ E GND 35 I E 7 5 23 -‘IAH & 17
3v2 | 11 E 3A2 34 283 QE 2Y3 o 5, 4A3 L\CE Y3 g
3V3 [12 3A3 o { o
45 20E 19 ACE
\{ele} @ vee
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16-bit inverting buffer/line driver (3-State) MB2240

FUNCTION TABLE

INPUTS OUTPUTS
nOE nAX nYx
L L H
L H L
H X z

LOGIC SYMBOL (IEEE/IEC)

47 N 21 N EN3
EN1
1 [ ] [
44 | DR vl 2 | D 3vi~28
43 | N 49 31 N 9
41 | N\ 51 29 | N 1
40 | ‘ 52 28 | N 12
ib, &B EN4
EN2
] [
38 | > 2V‘> 2 26 | > 4 vl 14
37 | N 3 25 | D~ 15
35 | N\ 5 23 | [~ 17
34 | O\ 6 22 | [~ 18
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
44, 43, 41, 40, 1A0 - 1A3,
38, 37, 35, 34, 2A0 — 2A3, Data inouts
32,31,29,28, | 3A0-3A3, P
26, 25, 23, 22 4A0 — 4A3
14, 15, 17, 18, 4Y0 - 4Y3,
89 11,12, 8Y0-3Y3, | bata outputs
2,3,5,6, 2Y0 - 23, P
48, 49, 51, 52 1Y0-1Y3
10E, 20E,
47,45, 21, 19 30E, 40E Output enables
4,7,10, 16,
20, 24, 30, 33, GND Ground (0V)
36, 42, 46, 50
1,13, 27,39 Vee Positive supply voltage
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16-bit inverting buffer/line driver (3-State) MB2240

ABSOLUTE MAXIMUM RATINGS 1.2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 \%
lik DC input diode current V<0 -18 mA
V| DC input voltage3 —1.2t0 +7.0 \%
lok DC output diode current Vo <0 -50 mA
VouTt DC output voltage3 output in Off or High state -0.5t0 +5.5 \%
lout DC output current output in Low state 128 mA
Tstg Storage temperature range —65 to 150 °C
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Max
Vce DC supply voltage 4.5 55 \%
\ Input voltage 0 Vee \%
ViH High-level input voltage 2.0 Vv
VL Low-level Input voltage 0.8 Vv
loH High-level output current -32 mA
loL Low-level output current 64 mA
At/Av Input transition rise or fall rate 0 10 ns/V
Tamb Operating free-air temperature range -40 +85 °C
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Product specification

16-bit inverting buffer/line driver (3-State) MB2240
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Ta?},”ééfgc UNIT
Min Typ Max Min Max
Vik Input clamp voltage Ve = 4.5V [k = -18mA -0.9 -1.2 -1.2 \%
Vee = 4.5V, loy = =3mA; V| = V) or V4 25 2.9 25 Y,
Vou High—level output voltage Vee =5.0V; gy ==3mA; V| =V, _or V|4 3.0 3.4 3.0 Vv
Vee = 4.5V, loy = —=32mA; V|, = V) or V|4 2.0 2.4 2.0 v
VoL Low-level output voltage Voo = 4.5V, lgL = 64mA; V| =V, or Vi 0.42 0.55 0.55 \%
I Input leakage current Ve =5.5V; V= GND or 5.5V +0.01 | 1.0 +1.0 HA
lorr Power-off leakage current Vee =0.0V; Vg or V<45V +5.0 | £100 +100 HA
oy | ooue ety stee [y 21 vo Z08Y: Vi =GN o Ve so [0 [ [0 [ wa
lozH 3-State output High current | Vcc =5.5V; Vg =2.7V; V| = V|_or V|4 5.0 50 50 HA
lozL 3—State output Low current Vce =5.5V; Vo = 0.5V, V| =V _or Vi -5.0 -50 -50 HA
lcex Output High leakage current | Vcc =5.5V; Vg =5.5V; V| = GND or V¢ 5.0 50 50 HA
lo Output current! Vce =5.5V; Vo = 2.5V -50 -70 | -180 | -50 | -180 | mA
lccH Vce = 5.5V, Outputs High, V| = GND or Ve 65 250 250 HA
lccL Quiescent supply current Ve = 5.5V; Outputs Low, V; = GND or V¢ 48 60 60 mA
lecz xlcg éﬁﬁﬁ;ﬁﬁf“ts 3-State; 65 | 250 250 | pa
Alce ﬁ%ﬂlttlg:r‘\%l supply current per 8;32t§tta\;1§lslgrcibo’\?g;icitt it5354\\// other 05 15 15 mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
2. This is the increase in supply current for each input at 3.4V.
3. This parameter is valid for any V¢ between 0V and 2.1V with a transistion time of up to 10usec from Ve = 2.1V to Ve = 5V £[10% a

transistion time of up to 100usec is permitted.

AC CHARACTERISTICS
GND = 0V; tg = tg = 2.5ns; C, = 50pF, R = 500Q

LIMITS
Tamp = +25°C Tamp =—40°C to +85°C
SYMBOL PARAMETER WAVEFORM Vee = +5.0V Ve = +5.0V £0.5V UNIT

Min Typ Max Min Max
tpLH Propagation delay 1 1.0 31 4.5 1.0 5.1 ns
tPHL nAX to nYx 14 3.5 4.5 1.4 5.1
tpzH Output enable time 2 11 3.2 4.3 1.1 5.2 ns
tpzL to High and Low level 14 4.1 5.2 14 6.0
tpyz Output disable time 2 1.2 4.0 5.1 1.2 5.8 ns
tpLz from High and Low level 1.3 3.6 4.8 1.3 5.5
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16-bit inverting buffer/line driver (3-State) MB2240

AC WAVEFORMS
Vi = 1.5V, Vjy = GND to 3.0V

nOE INPUT S Z

\" /"
Ax INPUT e -] le ]
n. M VM pzL tpLz 3.5V
nYx OUTPUT \ VM
tPHL =~ tPLH /I VoL +0.3v
VoL
™ tpzH T =~ tpHz 7|
nYx OUTPUT iy M \ VOH
_ VoH - 0.3V
nYx OUTPUT 7 v
ov
Waveform 1. Waveforms Showing the Input (An) to Waveform 2. Waveforms Showing the 3-State Output
Output (Y n) Propagation Delays Enable and Disable Times

TEST CIRCUIT AND WAVEFORMS

Vce 507 \ tw /oo AMP (V)
T OV NEGATIVE M VM
PULSE
VIN VouT RL 10% 10% ov
PULSE
GENERATOR D.U.T i tTHL (tF) = tTLH (R)
RT J_ cL RL - TLH (R) = tTHL ()
B L L :_I: L 90% 90% AMP (V)
= = = = = = POSITIVE
- PULSE VM VM
Test Circuit for 3-State Outputs 10% / \ 105
f tw |
SWITCH POSITION
Vy = 1.5V
TEST | SWITCH Input Pulse Definition
tpLz closed
tpzL closed
All other open
DEFINITIONS EAMILY INPUT PULSE REQUIREMENTS
R_ = Load resistor; see AC CHARACTERISTICS for value. Amplitude Rep. Rate tw tr te
C_ = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value. mMB 3.0v 1MHz 500ns| 2.5ns | 2.5ns

Rt = Termination resistance should be equal to Zgy of
pulse generators.
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16-bit inverting buffer/line driver (3-State) MB2240

tpLy vs Temperature (T amp) Adjustment of t p for
C = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
. nAX to nY X . nAX to nY X
5 MAX 4 16 switching
8 switching
4 3 1 switching
45Vce 2 o
2 3 — £
Q
i | 5.5Vce g 1
2 o s
1 | T MIN /
-1
0 -2
55 35 -15 5 25 45 65 85 105 125 0 50 100 150 200
°C pF
tpyL vs Temperature (T amp) Adjustment of t py_for
C, = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
nAXx to nY x nAX to nY X
7 4
6 3
16 switchin
5 MAX 8 switchingg
2 1 switching
! : /
2 45Vce % 1
3 — 5.5V, o
- cc £ /
) 0
MIN
1 i -1
0 -2
55 35 -15 5 25 45 65 85 105 125 0 50 100 150 200
o oF
tpzH vs Temperature (T amp) Adjustment of t pzy for
C_ = 50pF, 1 Output Switching Load Capacitance and # of Outputs Switching
nOE to nYx nOE to nYx
6 5
5 — MAX 4
e, 16 switching
3 8 switching
4 1 switching
| S —T 4.5Vce 4] 2
© 3| =
i — 5.5Vce % 1
2
o T
1 -1
0 -2
55 -35 -15 5 25 45 65 85 105 125 o 50 100 150 200
°C pF
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16-bit inverting buffer/line driver (3-State)

MB2240

tpzL vs Temperature (T gmp)
C, = 50pF, 1 Output Switching

. nOE to nY x
6 — MAX
5
L — 45vVce
4 5.5Vce
2 —T |
3
2 — MIN
1
0
55 -35 -15 5 25 45 65 8 105 125
°C
tpyz vs Temperature (T amp)
C, = 50pF, 1 Output Switching
nOE to nY x
8
7
6
MAX
5
2] 4
3 45vVee
55Vce
2
MIN
1
0

°C

tpLz vs Temperature (T amp)
CL = 50pF, 1 Output Switching

-55 -35 -15 5 25 45 65 85 105 125

°C

nOE to nYx
7
6
MAX
5 N I
4 4.5Vce
@ 5.5Vcce
3
2
MIN
|
1
0
-55 35 -15 5 25 45 65 85 105 125

Adjustment of t pz for
Load Capacitance and # of Outputs Switching

. nOE to nY x
3
16 switching
8 switching
2 1 switching
E 1
2
5
0
-1
-2
0 50 100 150 200
pF
Adjustment of t pyz for
Load Capacitance and # of Outputs Switching
nOE to nYx
5
4 16 switching
8 switching
1 switching
3
22 /
£
g1
[é)
o
-1
-2
0 50 100 150 200
pF
Adjustment of t p 7 for
Load Capacitance and # of Outputs Switching
nOE to nYx
6
5 -
16 switching
4 8 switching
1 switching
3
2
£ 2
2
51
0
-1
-2
0 50 100 150 200
pF
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16-bit inverting buffer/line driver (3-State)

MB2240

trLH Vs Temperature (T gmp)
C_ = 50pF, 1 Output Switching

4

s = asvce

| ] 55VcC
2 /f/
= -] _—
’/
2
1

55 -35 -15 5 25 45 65 85 105 125
°C

ttHL vs Temperature (T gmp)
C_ = 50pF, 1 Output Switching

3.0
25
02.0
= — 45vVcc
| — 5.5Vee
15
1

55 -35 -15 5 25 45 65 85 105 125
°C

Vonv and Vg p vs Load Capacitance
VCC =5V, V|N =0to 3V

4.0
35 125°C
— 25°C
3.0
-55°C
25
2.0
£ 15
o
>
1.0
0.5 125°C
00 25°C
—55°C
-05
-1
0 50 100 150 200

pF

Offset in ns

Offset in ns

volts

Adjustment of t 1 for
Load Capacitance and # of Outputs Switching

11
10 16 switching
9 8 switching
s 1 switching

7 /
6 P
5 Z
4 /
3
2
1
0 e
-1
-2
-3
0 50 100 150 200
pF
Adjustment of t 1 for
Load Capacitance and # of Outputs Switching
5
4 16 switching
8 switching
3 1 switching
//
2 /
1 s
o / //
-1
-2
0 50 100 150 200
pF
Voup and Vv vs Load Capacitance
VCC =5V, V|N =0to 3V
6
5
4 125°C
25°C
3 -55°C
2
1
0 125°C
== 25°C
-55°C
-1
-2
0 50 100 150 200

pF
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