Philips Semiconductors

Product specification

16-bit bus transceiver/register (3-State)

74ABT16646
74ABTH16646

FEATURES

® |ndependent registers for A and B buses

® Multiple Vcc and GND pins minimize switching noise

® Live insertion/extraction permitted

® Power—up 3-State

® Power—up reset

® Multiplexed real-time and stored data

® Outputs sink 64mA and source 32mA

® Latch—up protection exceeds 500mA per JEDEC Std 17

® 74ABTH16646 incorporates bus-hold data inputs which eliminate
the need for external pull-up resistors to hold unused inputs

® ESD protection exceeds 2000V per MIL STD 883 Method 3015
and 200V per Machine Model

QUICK REFERENCE DATA

DESCRIPTION

The 74ABT 16646 high—performance BiCMOS device combines low
static and dynamic power dissipation with high speed and high
output drive.

The 74ABT16646 16-bit transceiver/register consists of two sets of
bus transceiver circuits with 3-State outputs, D-type flip-flops, and
control circuitry arranged for multiplexed transmission of data
directly from the input bus or from the internal registers. Data on the
A or B bus will be clocked into the registers as the appropriate clock
pin goes High. Output Enable (nOE) and Direction (nDIR) pins are
provided to control the transceiver function. In the transceiver mode,
data present at the high impedance port may be stored in either the
A or B register or both.

The select (nSAB, nSBA) pins determine whether data is stored or
transferred through the device in real-time. The nDIR determines
which bus will receive data when the nOE is active Low. In the
isolation mode (nOE = High), data from Bus A may be stored in the
B register and/or data from Bus B may be stored in the A register.
When an output function is disabled, the input function is still
enabled and may be used to store and transmit data. Only one of
the two buses, A or B may be driven at a time.

Two options are available, 74ABT16646 which does not have the
bus-hold feature and 74ABTH16646 which incorporates the
bus-hold feature.

SYMBOL PARAMETER Tambiozﬁ?glc(;)ﬁg =0V TYPICAL UNIT
el o CL = 50pF; Vg = 5V 27 ns
CiN Input capacitance V=0V or Voo 3 pF
Cio I/O capacitance Vo = 0V or Vgg; 3-State 7 pF
Qutputs disabled; Vg =5.5V 550 LA
lccz Quiescent supply current
Qutputs low; Voo =5.5V 9 mA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA DWG NUMBER
56-Pin Plastic SSOP Type |lI —40°C to +85°C 74ABT16646 DL BT16646 DL SOT371-1
56-Pin Plastic TSSOP Type |l —40°C to +85°C 74ABT16646 DGG BT16646 DGG SOT364-1
56-Pin Plastic SSOP Type |lI —40°C to +85°C 74ABTH16646 DL BH16646 DL SOT371-1
56-Pin Plastic TSSOP Type |l —40°C to +85°C 74ABTH16646 DGG BH16646 DGG SOT364-1
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
2,55,27,30 1CPAB, 1CPBA, 2CPAB, 2CPBA Clock input A to B/ Clock input B to A
3, 54, 26, 31 1SAB, 1SBA, 2SAB, 2SBA Select input A to B/ Select input B to A
1,28 1DIR, 2DIR Direction control inputs
15,16, 17, 19.20. 21, 23,24 280- 287 Data inpusioutputs (A side
42,41, 40, 38, 57 36, 34, 3 280- 287 Data inputs/outputs (8 sice)
56, 29 10E, 20E Output enable inputs
4,11,18, 25, 32, 39, 46, 53 GND Ground (0V)
7,22,35,50 Voo Positive supply voltage
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PIN CONFIGURATION

1DIR [1] N~ 56 10E
1CPAB [2] 55| 1CPBA
18AB [3] 54 1SBA
GND [4] 53 GND
1A0 [5] 52 180
1A1 [6] [51] 181
vee [ 50 vee
1a2 [8] 49) 182
143 [3] a8 183
A4 [o) 47 184
GND [T] 48] GoND
1A5 [12) 45 185
1A6 [13 44 186
1A7 [14) a3 187
2A0 [15 a7 280
2A1 [18 4] 281
2A2 a0 282
GND [T§] 35 oND
2A3 [1g) 35 283
2a4 [20} [37] 28B4
2a5 [21] 36) 285
vee (22 38 vee
2n6 [23 [34] 2B
2A7 [24 33 2B7
GND [25} 32 GND
2SAB [2§] [31] 2sBA
2CPAB [30] 2cPBA
2DIR [28] [29] -oE
SH00026
FUNCTION TABLE
INPUTS DATA I/0
— OPERATING MODE
nOE nDIR nCPAB nCPBA |nSAB nSBA nAx nBx
X X 0 X X X Input U”j&iﬁ‘{led Store A, B unspecified
X X X T X X Un:&zﬁi{led Input Store B, A unspecified
: X H Ir L H Ir | X X Input Input itglra?i?n?ﬂglg gt?)tre;ge
L k[ o | e |Eimesmears
L LA Lmer x| m x| e | ooumt | e B s

High voltage level
Low voltage level
Don’t care

*>XIT I

Low-to-High clock transition
The data output function may be enabled or disabled by various signals at the nOE input.

data at the bus pins will be stored on every Low—to—High transition of the clock.
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16-bit bus transceiver/register (3-State)

LOGIC SYMBOL (IEEE/IEC) LOGIC SYMBOL
OE2E NN a3
1DIR14E 3 EN1 [BA] 5 6 8 9 10 12 13 14
3En2 e it bilg
55
1CPBA > C4 1A0 1A1 1A2 1A3 1A4 1A5 1A6 1A7
54
1sBAaE | 5 2 — 1cPaB
1CPAB 2———— I~ 5 3 — | 1sAB
1saB3— | a7 1 — 1DIR
SOF 29 N oaio 55 ——| 1CPBA
28 10 EN8 [BA 54 158A
2DIRf [BA] 56 — 10E
10 EN9 [AB]
0 1B0 1B1 1B2 1B3 1B4 1B5 1B6 1B7
2CPBA ——— I Cf11 ¢ : I : ¢ : : :
31
28BA ——— G12 52 51 49 48 47 45 44 43
2cPAB 2L ~ C13
2sAB 26| Gi4 15 16 17 19 20 21 23 24
— — I
=1 52 2A0 2A1 2A2 2A3 2A4 2A5 2A6 2A7
A0 5 o 5 4D 1Bo
5 1 27 —| 2cPAB
26 ——| 2SAB
sD 7| =1
- 2v 28 ——| 2DIR
L 30 — 2cPBa
e 231 151 31 —| 2sBA
8 49
1A2 —————] |—a—»—— 1B2 29 — 20E
183 2 e ] | 48 B3 2B0 2B1 2B2 2B3 2B4 2B5 286 2B7
e L L 1o EEEEEEE
185 12 ] | «»— 45 1B5 42 41 40 38 37 36 34 33
1A6 13—4—»— —<—>—44 1B6
1A7 L<—>— —<—>—43 1B7
=1 1z 11D 42 og0 SHO0027
20 18 -] vs —
7 1
130 14| =1
v
1T
2A1 16—4—»— —<—>—41 2B1
2A2 17—4—»— —<—>—40 2B2
2A3 19—4—»— —<—>—38 2B3
o4 20 g | | 37 284
285 21 ] | > 36 5B5
286 22 ] | > 3% 285
287 24 ] | >33 5p7
SHO0025
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REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM
BUS B TOBUS A BUS ATO BUS B A,B,ORAANDB

The following examples demonstrate the four fundamental bus-management functions that can be performed with the 74ABT 16646

~

A B A B A B
nOE nDIR nCPAB nCPBA nSAB nSBA nOE nDIR nCPAB nCPBA nSAB nSBA nOE nDIR nCPAB nCPBA nSAB nSBA
L L X X X L L H X X L X L H T X X X
L L X T X X
H X T T X X
TRANSFER STORED DATA
TOAORB
A B
nOE nDIR nCPAB nCPBA nSAB nSBA
L L X HIL X H
L H HIL X H X
SH00028
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LOGIC DIAGRAM

3
m

nDIR

nCPBA %><%

I
I
I
I
I
I
I
I
I
nAO T : nBO
I
I
I
I
I
I
I
I
I

nAl — — nB1
nA2 — —— nB2
nA3 —— —— nB3
nA4 — DETAILAX7 ——— nB4
nAS —— —— nB5
nA6 ——— ——— nB6
nA7 —— —— nB7
SH00029

ABSOLUTE MAXIMUM RATINGS?, 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Voo DC supply voltage -05t0+7.0 \
Ik DC input diode current V<0 -18 mA
\7 DC input voltage® —1.210+7.0 \Y
lok DC output diode current Vo<0 -50 mA
Vout DC output voltage? output in Off or High state —-0.51t0+5.5 \
output in Low state 128 mA
louT DC output current
output in High state -64 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.
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16-bit bus transceiver/register (3-State) 24ABTH16646
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
MIN MAX
Voo DC supply voltage 4.5 55 \
V) Input voltage 0 Voo \Y
ViH High-level input voltage 2.0 \
ViL Low-level Input voltage 0.8 \
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
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Tamb ==3%°C [ unir
MIN | TYP | MAX | MIN | MAX
Vik Input clamp voltage Voo =4.5V; ik =-18mA -09 | 1.2 -1.2 \Y
Voo =4.5V; lgy =-3mA; V| = V| or V|y 25 2.9 25 \Y
VoH High-level output voltage Voo =5.0V; loy=-8mA; V| = V| or V|y 3.0 34 3.0 \Y
Vog =4.5V; lgy =—32mA; V, = V|_or V|y 2.0 2.4 2.0 \Y
VoL Low-level output voltage Voo =4.5V; gL =64mA; V| =V or V|y 0.35 | 0.55 0.55 \Y
VRsT Power-up output voltage3 Voo =5.5V; g =1mA; V= GND or Vg 0.13 | 0.55 0.55 \Y
I Input leakage Voo =5.5V; V= GND or5.5v | Centrol +0.01 | +1.0 +10 | pA
current pins
Voo =4.5V; V| =0.8V 35 35
Bus Hold current A or B
IHOLD Ports® 74ABTH16646 Voo =4.5V; V| =2.0V -75 -75 LA
Voo =5.5V; V=010 5.5V +800
loFr Power-off leakage current Voo =0.0V; Vo =4.5V; V| =0.0V or 5.5V +2.0 | £100 +100 LA
Power-up/down 3-State Voo =2.1V; Vo = 0.0V or Vgg;
lpusPD output current* V| = GND or Vgg; OE/OE = X +1.0 | £50 50 KA
liH + lozH | 3-State output High current | Voo =5.5V; Vg =5.5V; V|=V| or V|y 1.0 10 10 LA
liL+ lozL | 3-State output Low current | Voo =5.5V; Vo =0.0V; V= V| or V|y -1.0 -10 -10 LA
lcEx gjﬂ‘r‘;ft High leakage Ve = 5.5V; Vg = 5.5V; V; = GND or Ve 50 | s0 50 | pA
lo Output current! Voo =5.5V; Vg =25V -50 -80 | 180 | -50 | —180 mA
lecn xoc = 5.5V; Outputs High, V| = GND or 0.55 > > mA
CC
lcoL Quiescent supply current Ve = 5.5V; Outputs Low, V| = GND or Vg 9 19 19 mA
Vge = 5.5V; Outputs 3—State;
lecz V)= GND or Vgg 055 | 2 2 mA
Additional supply current _ . .
Alee per input pin? V%C y S'SY’ otn\e; input g,\?b4v’ 5.0 50 50 HA
74ABT16646 other inputs at Vgc or
Additional supply current _ . .
Alee | per input pin2 V%C y 5'5}/’ oY input (a;,\f’b“v’ 200 | 500 500 | pa
74ABTH16646 other inputs at Vgc or
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 Vg between 0V and 2.0V, with a transition time of up to 100msec. From Voo =21.Vto Vgc=5V+10%a
transition time of up to 100usec is permitted.

5. This is the bus hold overdrive current required to force the input to the opposite logic state.
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AC CHARACTERISTICS
GND = 0V, tg =tg = 2.5ns, C_ = 50pF, R = 500Q
LIMITS
T. =-40to
= (] amb
SYMBOL PARAMETER WAVEFORM T\“I‘mb - +§50\? +85°C UNIT
CC =+ Vee = +5.0V 0.5V
MIN TYP MAX MIN MAX
fMAX Maximum clock frequency 1 125 125 MHz
tpLH Propagation delay 1 1.5 3.3 4.0 15 4.9 ns
tPHL nCPAB to nBx or nCPBA to nAx 1.5 2.7 41 15 4.7
tPLH Propagation delay > 1.0 23 3.2 1.0 3.9 ns
tPHL nAx to nBx or nBx to nAx 1.0 2.0 41 1.0 4.6
tpLH Propagation delay 5 3 1.0 3.1 4.3 1.0 5.0 ns
tPHL nSAB to nBx or nSBA to nAx ’ 1.0 2.7 4.3 1.0 5.0
tpzH Output enable time 56 1.0 3.2 4.6 1.0 55 ns
tpzL nOE to nAx or nBx ’ 1.5 3.3 4.9 15 57
tpyz Output disable time 56 1.5 3.5 4.9 1.5 5.4 ns
tpLz nOE to nAx or nBx ’ 1.5 2.7 41 15 4.5
tpzH QOutput enable time 56 1.0 4.1 4.8 1.0 54 ns
tpzL nDIR to nAx or nBx ’ 1.5 4.3 4.8 15 5.6
tPHz Output disable time 56 2.0 3.6 57 20 6.7 ns
tpLz nDIR to nAx or nBx ' 1.5 2.7 5.1 15 5.9
AC SETUP REQUIREMENTS
GND = 0V, tg =tg = 2.5ns, C_ = 50pF, R = 500Q
LIMITS
Tamb = +25°C Tamb = -40 to +85°C
SYMBOL PARAMETER WAVEFORM Voo = +5.0V Voo = +5.0V +0.5V UNIT
MIN TYP MIN
ts(H) Setup time 4 2.0 1.0 20 ns
t5(L) nAx to nCPAB, nBx to nCPBA 15 0.8 15
th(H) Hold time 4 15 0.0 1.5 ns
(L) nAx to nCPAB, nBx to nCPBA 1.0 -0.7 1.0
tw(H) Pulse width, High or Low 1 4.5 25 45 ns
tw(Ll) nCPAB or nCPBA 3.0 2.0 3.0
AC WAVEFORMS
Vp = 1.5V, V|y = GND to 3.0V
\
Viaax 3.0VorVge
- - - yvhichever 3.0V orVeg
nCPBA or is less nSBA or nSAB nAx or nBx
nCPAB
ov
Von nAx or nBx nAx or nBx
nAx or nBx Vm
VoL
SH00030 SH00031

Waveform 1. Propagation Delay, Clock Input to Output, Clock
Pulse Width, and Maximum Clock Frequency

1998 Feb 27
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nAx to nBx or nBx to nAx
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AC WAVEFORMS (Continued)
Vp = 1.5V, Vjy = GND to 3.0V

3.0V orVeg
3.0V or Vo nOE, nDIR ;I;If}(iecshsever
Vm Vm
ov nDIR ov
tpzH
VoH
nAx or nBx nAx or nBx Vi Vy
VoL ov
SH00032 SH00034
Waveform 3. Propagation Delay, nNSBA to nAx or nSAB to nBx Waveform 5. 3-State Output Enable Time to High Level and
Output Disable Time from High Level
3.0V
o e X7 e
:Bi or Vm Vm / /&VM VM} / OE nDIR 3.0V or Ve
4 ov Y
t(H) | (L) | Vi Vi
3.0V nbIR ov
nCPBA or 3:30 tpzL trz
nCPAB 3.0V or Vgg
77777777 oV nAx or nBx Vi Vyx
NOTE: The shaded areas indicate when the input is permitted - - VoL ov
to change for predictable output performance. SH00033
Waveform 4. Data Setup and Hold Times 5Ho0035
Waveform 6. 3—State Output Enable Time to Low Level and
Output Disable Time from Low Level
TEST CIRCUIT AND WAVEFORMS
VGG } o\ | w I Voo P
T 70V NEGATIVE VM VM
R PULSE 10% 10%
— VIN vouT L L ’| ov
GENERATOR DUT e fTHL (P ~ fTLH (R
"2 T oL AL e )
I 90% 90% AMP (V)
= = = = = = POSITIVE
- PULSE VM VM
Test Circuit for 3-State Outputs 10% A K 10%
I w 1 - ov
SWITCH POSITION Vi = 15V
TEST SwiTCH Input Pulse Definition
tpLz closed
tpzL closed
All other open
DEFINITIONS EAMILY INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. Amplitude Rep. Rate tw - t
C|L = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value. 74ABTH16 | 3.0V 1MHz | 500ns| 2.5ns | 2.5ns
Rt = Termination resistance should be equal to Zgyt of
pulse generators.
SA00018
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SSOP56: plastic shrink small outline package; 56 leads; body width 7.5 mm SOT371-1

— T 4
[

0 5 10 mm
I S T SR ST S S S |
scale
DIMENSIONS (mm are the original dimensions)
A 1 1 1
UNIT [ o | Ar | A2 | As | b c | DM | EM| e He L Lo | @ v w y |z e
0.4 2.35 0.3 022 (1855| 7.6 10.4 1.0 1.2 0.85 8°
mmo| 28 | g | 220 | %2%| 02 | o013 [1830| 7.4 |96 | 101 | ¥ | 06 | 10 | 025|018 | 01 F 54| o0
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC EIAJ

SOT371-1 MO-118AB ==} @ P
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: : : 74ABT16646
16-bit bus transceiver/register (3-State) 24ABTH16646
TSSOP56: plastic thin shrink small outline package; 56 leads; body width 6.1mm SO0T364-1

seating plane

O/

Dimensions in mm.
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