NAPC/PHILIPS SEMICOND LSE D EHE bb53924 008L528 273 EESIC3
Phlllps Semlconductors Advanced BICMOS Producls Product spectﬁcation

Dual ocial lathed transcelvers wnth dual enable
(3-tate) |

FEATURES
® Two 8-bit octal transceivers with D-type ® Output capability: +64mA/—32mA po;ert 3'?5”93“0” with high speed and high
output drive.
latch ® | atch-up protection exceeds 500mA per . .
e Live insertation/extraction permitted Jedec JC40.2 Std 17 The MB2543 dual octal registered transceiver
contains two sets of D-type latches for
® Power-up 3-State ® ESD protection exceeds 2000V per MIL temporary storage of data flowing in either
® Power-up reset STD 883 Method 3015 and 200V per direction. Separate Latch Enable (n[EAE,
P Machine Model nLEBA) and Output Enable (nOEAB,
® Multiple Ve and GND pins minimize nOEBA) inputs are provided for each register
switching noise DESCRIPTION to permitindependent control of data transfer
® Back-to-back registers for storage The MB2543 high-performance BiCMOS in either direction. The outputs are

. device combines low static and dynamic guaranteed to sink 64mA.
® Separate controls for data flow in each

direction

QUICK REFERENCE DATA

CONDITIONS
SYMBOL PARAMETER Tamp = 25°C; GND = 0V TYPICAL UNIT
toLH Propagation delay _ . _
torys nAx to nBx C_ =50pF; Vg =5V 3.3 ns
CiN Input capacitance V) =0VorVeo 4 pF
Cyo /O capacitance Vg = 0V or V¢, 3-State 7 pF
lecz Total supply current Outputs disabled; Vg = 5.5V 120 HA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE DRAWING NUMBER
52-pin plastic Quad Flat Pack —40°C to +85°C MB2543BB 14188
PIN CONFIGURATION LOGIC SYMBOL
50 S1 1
<<
s BB E s s s WERRENE
gzzwilziclelzla g a8l
1AD 1A1 1A2 1A3 1A4 1A5 1A6 1A7
py lszl 51] 50l [49| [48][47] [46] [45] [44][43][42] [41] [+d v —d 1ess
‘AZE E 182 44 —d 1EBA 10EAB p— 47
1A3E E 183 48 — 1LEAB 10EBA p— 46
45 —q 1LEBA
1a4 [ 9] 37 184
GND E E 185 180 181 182 183 184 1BS 186 1B7
N 186 I RERRERE:
146 [ 6 MB2543 187 42 41 39 38 37 36 35 3
7 (4] 52-pin PQFP E 280
2a0 [ 8} EE:N 10 11 12 13 15 16
21 9 3] 282 iittittt
282 [0 B 2A0 2A1 2A2 2A7 2A4 2A5 248 2A7
2a3 | E 283 18 —d 2EAB
24 [12 28 284 23 — 2€BA 20EAB b— 20
245 [13) 23 285 19— 2LEAB 20EBA b— 21
22 —q 2LEBA
LraJl15] 16l {17 L1ell 19/ lzo] [21] | 2] 20l 2l 25! 126
280 281 2B2 2B3 2B4 2BS 286 287
832%2]2”5'55888
> >
PRelRlElgflEtE ® R EEERRE
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Dual octal latched transceivers with dual enable

(3.5tate) MB2543
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Philips Semiconductors Advanced BiICMOS Products

Product specification

Dual octal latched transceivers with dual enable

(3-State)

MB2543

FUNCTIONAL DESCRIPTION
The MB2543 contains two sets of eight
D-type latches, with separate control pins for

A subsequent Low-to-High transition of the
nLEAB signal puts the A data into the latches
where it is stored and the B outputs no longer
change with the A inputs. With EAB and

buffers are active and display the data
present at the outputs of the A latches.

Control of data flow from B to A is similar, but

each set. Using data flow from A to B as an
example, when the A-to-B Enable (nEAB)
input and the A-to-B Latch Enable (n[EAB)
input are Low the A-to-B path is transparent.

nOEAE both Low, the 3-State B output using the nEBA, nLEBA, and nOEBA inputs.

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
50,51,1,2,3,5,6,7, 1A0 — 1A7, -
8,9,10, 11,12, 13, 15, 16 2A0 — 2A7 Data inputsioutputs
42,41, 39, 38, 37, 36, 35, 34, 1B0 - 1B7, .
33,32, 31, 29, 28, 27, 25, 24 280 - 287 Data inputs/outputs
47,48, 20, 21 12CSEKB 1261':'81 A to B/ B to A Output Enable inputs (active-Low)
49, 44, 18, 23 12% 12EE%§ A to B/ B to A Enable inputs (active-Low)
48, 45, 19, 22 12EE7¥B 12|EEEK: =BA, A to B/ B to A Latch Enable inputs (active-Low)
4,17,30, 43 GND Ground (0V)
14, 26, 40, 52 Vee Positive supply voltage
FUNCTION TABLE
INPUTS OUTPUTS STATUS
nOEXX nEXX nCEXX nAx or nBx nBx or nAx
H X X X Zz Disabled
X H X X z Disabled
L T L h V4 )
L 1 L I Z Disabled + Latch
L L T h H .
L L T 0 L Latch + Display
L L L H H T t
L L L L L ransparen
L L H X NC Hold
H = High voltage level
h = High voltage level one set-up time prior to the Low-to-High transition of nLEXX or nEXX (XX = AB or BA)
L = Low voltage level
I = Low voltage level one set-up time prior to the Low-to-High transition of nLEXX or nEXX (XX = AB or BA)
X = Don'tcare
T = Low-to-High transition of nLEXX or nREXX (XX = AB or BA)
NC= No change
Z = Highimpedance or "off" state
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Dual octal latched transceivers with dual enable \
(3-State) rMB2543

ABSOLUTE MAXIMUM RATINGS?'» 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage 0510470 )
Ik DC input diode current Vi<0 -18 mA
] DC input voltage® -1.210 +7.0 v
lok DC output dicde current Vo <0 -50 mA
Vour DC output voltage® output in Off or High state -0.51t0+55 \
lout DC output current output in Low state 128 mA
Tsig Storage temperature rang; -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
Vee DC supply voltage 45 55 v
\! Input voltage 0 Vee Vv
Vi High-level input voltage 20 v
Vi Low-level Input voltage 08 Vv
loH High-level output current —32 mA
loL Low-level output current 64 mA
AVAV Input transition rise or fall rate 0 10 ns/V
Tamn Operating free-air temperature range -40 +85 °C
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Philips Semiconductors Advanced BiCMOS Products Product specification
Dual octal latched transceivers with dual enable
(3-State) MB2543
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tom = +25°C Tamo = 49°C | uniT
MIN | TYP | MAX | MIN | MAX
Vik Input clamp voltage Voo = 4.5V lik = -18mA -09 | 1.2 -1.2 \
Ve = 4.5V, lgy = -3mA; V| = Vi or Viy 25 | 29 25 v
Vou High-level output voltage Vee = 5.0V log =3mA; V| =V orViy 3.0 34 3.0 \
Veg = 4.5V, loq = -32mA; V, = V)_or Vi 20 24 20 \Y
VoL Low-level output voltage Ve = 4.5V, lgL = 64mA; V| = Vi or Viy 042 | 055 0.55 \
VRsT Power-up output voltage® Vee = 8.5V lp = 1mA; V= GND or Vgo 0.13 | 055 0.55 \
Iy Input leakage | Control pins | Vg = 5.5V; V) = GND or 5.5V +0.01 | +1.0 1.0 HA
current Data pins Voo = 5.5V; V| = GND or 5.5V 15 +100 +100 RA
lorF Power-off leakage current Ve = 0.0V; Voor V<45V 5.0 | £100 +100 HA
rupo | Poperupdom3site Voo = 21V Vo 05 Vi= GNO or Vo 50 | 250 0 | pa
It + lozn | 3-State output High current Voo =5.5V, Vg =27V; V| =V orViy 5.0 50 50 HA
it + 1oz | 3-State output Low current Voo =5.5V; Vo =0.5V; V| =V or Vi 5.0 ~50 -50 pHA
lcex Output High leakage current | Voo = 5.5V; Vg = 5.5V, V; = GND or V¢ 5.0 50 50 pA
lo Output current? Vee = 5.5V; Vo = 2.5V -850 | -100 | —180 | -50 | -180 | mA
lccH Ve = 5.5V; Outputs High, V) = GND or Vg¢ 120 250 250 LA
leeL Quiescent supply current Vee = 5.5V; Outputs Low, V| = GND or Ve 38 60 60 mA
locz xlcg Eﬁg‘&%“o‘cp“’s 3-State; 120 | 250 250 | pA
T os [ 1o | s [
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. For valid test results, data must not be loaded into the flip-flops (or latches) after applying the power.

4 . This parameter is valid for any Vog between OV and 2.1V, with a transition time of up to 10msec. From Vg =2.1Vito Vee =5V 10% a
transition time of up to 100psec is permitted.

August 23, 1993

This Material Copyrighted By Its Respective Manufacturer
s

336




MAPC/PHILIPS SEMICOND LSE D WM bk53924 008L533 b30 EESIC3
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Dual octal latched transceivers with dual enable MB2543
(3-State)

AC CHARACTERISTICS

GND =0V, tg = & = 2.5ns, C, = 50pF, R_ = 5000

LIMITS
Tm =425°C T mb = 40 to +85°C
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Voo = +5.0V 0.5V UNIT
MIN TYP MAX MIN MAX
thLH Propagation delay > 1.5 3.2 46 1.5 52
tPHL nAx to nBx, nBx to nAx 16 33 46 16 5.2 ns
teLH Propagation delay 12 1.9 3.9 53 1.9 6.1
tPHL TEBA to nAx, [EAB to nBx , 2.1 4.1 55 2.1 6.2 ns
tozH Qutput enable time 4 1.6 3.6 50 16 58
toz OFEBA to nAx, OEAE to nBx 5 2.3 45 59 23 66 ns
tonz Output disable time 4 1.0 36 5.0 10 57
teLz OFEEA to nAx, OEAB to nBx 5 1.4 32 45 1.4 5.2 ns
tpzH Qutput enable time 4 1.6 3.6 50 16 58
ton EBA to nAx, EAB to nBx 5 23 45 59 23 6.6 ns
tpHz Output disable time 4 1.0 3.6 5.0 1.0 57
tpLz EBA to nAx, EAB to nBx 5 14 32 46 14 5.2 ns
AC SETUP REQUIREMENTS
GND =0V, tg = & = 2.5ns, C, = 50pF, R_ = 500Q
UMITS
Tamp = +25°C Tams = -40 to +85°C
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Voo = +5.0V $0.5V UNIT
MIN TYP MIN
ts(H) Setup time 3 1.0 0.4 1.0
t(L) nAx to TEAB, nBx to LEBA 05 -0.1 05 ns
to(H) Hold time 3 1.0 0.2 1.0
(L) nAx to LEAB, nBx to [EBA 05 -03 0.5 ns
t(H) Setup time 3 1.0 0.2 1.0
t(L) nAx to EAB, nBx to EBA 05 2023 05 ns
th(H) Hold time 3 1.0 0.3 1.0
t(L) nAx to EAB, nBx to EBA 05 0.2 05 ns
tw(l) Latch enable pulse width, Low 3 40 3.1 4.0 ns
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Philips Semiconductors Advanced BiCMOS Products Product specification
Dual octal latched transceivers with dual enable MB2543
(3-State)

AC WAVEFORMS

Vu = 1.5V, Vjy = GND to 3.0V

ViN (" Vm VIN ™ "
PHL PLH PLH 1PHL
Vout Vi M Vout VM vuy
Waveform 1. Propagation Delay For Inverting Output Waveform 2. Propagation Delay For Non-hiverting
Output
777 ¥ 7
- Y S AL
AL Z
ts(H) l thiH) (%} I thil)
n[EAB, nLEBA,
nEAE, nEBA
Waveform 3. Data Setup and Hold Times and
Latch Enable Pulse Width
nOEAB, nDEBA, nOEAE, nOEBA,
nEAB, nEBA VM VM nEAE, nEBA VM VM
thzL tpLz
nAx, nBx VM VoL +0.3V
¥ ov
Waveform 4. 3-State Output Enable Time to High Level Waveform 5. 3-State Output Enable Time to Low Level
and Output Disable Time from High Level and Output Disable Time from Low Level
NOTE: The shaded areas indicate when the input is permitted to change for predictable output performance.
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Dual octal latched transceivers with dual enable

MB2543
(3-State)
TEST CIRCUIT AND WAVEFORMS
Vee oo tw Voo AMP )
T TV NEGATIVE i Vi
PULSE
VIN Vout RL 1% 1% J ov
Gszgkiion oLt - L tTHL OF) ™ 1TLH (R)
RT —I_ Cy. AL - I- TLH MR I THL (tF)
I 0% 0% AMP V)
= = = = = = POSITIVE
PULSE VM VM
Test Clrcuit for 3-State Outputs 10w £ K 10o%
| W — ov
SWITCH POSITION
" V= 1.5V
TEST | SWITCH Input Pulse Definition
torz closed
trz closed
All other open
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Loadresistor; see AC CHARACTERISTICS for vaiue. Amplitude | Rep. Rate 1w tr -
CL = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value. mB 3.0v 1MHz 500ns| 25ns | 2.5ns
Ry = Termination resistance should be equal to Zgyt of
pulse generators.
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tpuy Vs Temperature (Tymb)
C, = 50pF, 1 Output Switching
’ nAx 1o nBx or nBx to nAx
(]
s MAX
4
g 3 g 45Vce
S8.5Vee
1
0
&5 -35 15 5 25 45 65 85 105 125
°C
tpyL Vs Temperature (Tou)
C,_ = 50pF, 1 Output Switching
, nAx to nBx or nBx to nAx
s MAX
5
4.5Vee
4
2 s5Vee
3
2 MN
1
°
55 35 -15 5 25 45 65 85 105 125
°C
tpLy vs Temperature (Tynw)
C_ = 50pF, 1 Output Switching
, nLEBA to nAx or nLEAB to nBx
6 e MAX
5
| el 4.5Vee
24
| 55Vee
3
| MIN
2
1
55 -35 -15 5 25 45 65 B5 105 125
°C

Adjustment of tp 4 for
Load Capacltance and # of Outputs Switching

. nAx to nBx or nBx to nAx

4 16 switching
~ A 8 switching

//7/ 1 switching

\
\

pF

Adjustment of tpyy, for
Load Capacltance and # of Outputs Switching
nAx to nBx or nBx to nAx

4
16 switching
: | < 5 owitchi 9
E 2 /// 1 switching
g 1 o el
/ —
0 ~7"//
-1
-2
(] 50 100 150 200
pF
Adjustment of tp y for
Load Capacitance and # of Qutputs Switching
nLEBA to nAx or nLEAB to nBx
s
4 16 switching
3 =" 8switching
o 1 switch
, A e

Offeetin ns

-

-1

pF
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(3-State)

MB2543

tpuL Vs Temperature (Tamp)
Cy = 50pF, 1 Output Switching
nLEBA to nAx or nLEAB to nBx
7
6 MAX
5
2 4.5Vcc
3
5.5Vee
3
MIN
2
1
55 -35 -15 5 25 45 65 B5 105 125
°C
tpzi vs Temperature (Tonw)
C, = 50pF, 1 Output Switching
nOEBA to nAx or nOEAB to nBx
8 MAX
-
5
Asv
R e — e
3 S8.5Vee
aei——
2 MIN
1
55 35 -15 S5 25 45 65 B85 105 125
°C
tpz vs Temperature (Tymp)
C. = 50pF, 1 Output Switching
. nOEBA to nAx or nOEAB to nBx
7
MAX
6 L —
5 4.5v¢ce
H N
4 5.5V¢ce
p———1
3 MIN
[ S
2
1
55 -35 -15 5 25 45 65 85 105 12§
°C

Adjustment of tpy_for
Load Capacltance and # of Outputs Switching
nLEBA to nAx or nLEAB to nBx

16 switching

3 // 8 switching
//‘7/ 1 switching

22
R o
°~/
-1
2
0 50 100 150 200

pF

Adjustment of tpz, for
Load Capacltance and # of Outputs Switching

nOEBA to nAx or nOEAE to nBx
4 16 swilching
/ 8 switching
: / 1 h
switching
2 1 ]

=7

\

pF

Adjustment of tpz for
Load Capacitance and # of Outputs Switching

s nOEBA to nAx or nOEAB to nBx
4 16 switching
8 switching
1 ,/A
5 2 VA// et
g ' /7/
° =
/
-1
-2
0 s0 100 150 200

pF
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MB2543

tpyz vs Temperature (Tomp)
C,_ = 50pF, 1 Output Switching
nOEBA to nAx or nOEAE io nBx

2 asVee
55V¢ee

55 3§ -5 8 25 45 65 B85 105 125

°C

tpLz vs Temperature (Tymy)
Cy = 50pF, 1 Output Switching

nOEBA to nAx or nOEAB to nBx
6
s MAX
4
2 AsvVee
3 WL S s 55Vce
2 MIN
1
0

-85 35 -15 § 25 45 8 85 105 12§

°C

1pzn Vs Temperature (Tomp)
C_ = 50pF, 1 Output Switching

; nEBA to nAx or nEAB to nBx
[
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. -

4 4sVee
- -
13

3 5.5Vce

2 MIN

1

0

55 -35 -15 5 25 45 65 B85 105 128

Adjustment of tpyz for
Load Capacitance and # of Outputs Switching

“ nOEBA to nAx or nOEAR to nBx
10 16 switching
9 8 switching
8 1 switching
7 ~
s
5
_5. 4 P
g3
(]
-1
-2 I
-3
—4
0 50 100 150 200
pF
Adjustment of tp 7 for
Load Capacitance and # of Outputs Switching
; nOEBA to nAx or nOEAB to nBx
e 16 switching
s A B swilching
1 swilching
4
=
: //
g : /
1
° //
i ,/
-2
0 50 100 150 200

pF

Adjustment of tpzy for
Load Capacitance and # of Outputs Switching
nEBA to nAx or nEAB to nBx

] s
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1 switching

: 7/ /

\

pF
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NAPC/PHILIPS SEMICOND

MB2543

tpzL vs Temperature (Tamp)
C_ = 50pF, 1 Output Switching
nEBX to nAx or nEAB to nBx

8
7
j— MAX
s
5
. i B—— ASVee
‘ S5Vee
3 MN
2
1
55 -35 —15 S5 25 45 65 85 105 125
°C
tpyyz vs Temperature (Tymy)
C, = 50pF, 1 Output Switching
; nEBA to nAx or nEAB to nBx
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4
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2
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4
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16 switching
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/ 1 switching
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10 16 switching
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(3-State)

NAPC/PHILIPS SEMICOND

triy vs Temperature (Tamp) Adjustment of tyy for
Cy = 50pF, 1 Oulput Switching Load Capacitance/# of Outputs

1"

16 switching

> . N
3 / 8 switching
1 switchin
7 / 6

oz
- o Seves g s /é/
=] g s //

1 1 ////
-1 7
/
50 1

0 -3
55 35 -15 5 25 45 €5 85 105 125 0 00 150 200
°C pF
tiuL vs Temperature (Tymb) Adjustment of ty) for
C_ = 50pF, 1 Output Switching Load Capacitance and # of Qutputs Switching
4 ]
5
3 4 o~ 16 switching

8 switching

3 // 1 switching
/

2 A/

22 4.5Veo
55Vee

\
\

0 -2
55 -35 -15 5 25 45 65 8 105 125 () 50 100 150 200
°C pF
Vouy and Vo p vs Load Capacitance Voup and Yoy vs Load Capacilance
. Yo =5Y,Vin=010 3V Ve =5V, Vin=01to 3V
s
s 126°C 5 —
. 25°C M T ————— 1200
-55C 3 -55°C
2.5
2
2 2
§ £,
15
o
1 125°C
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