Phiiips Semiconductors

Product specification

16-bit transceiver/register, non-inverting (3-State)

FEATURES

® independent registers for A and B buses

* Multiple Vg and GND pins minimize switching noise
©® Power-up 3-State

® 74ABTH16652 incorporates bus-hold data inputs which eliminate
the need for external pull-up resistors to hold unused inputs

® Power-up reset

® Live insertion/extraction permitted

® Multiplexed real-time and stored data

# Output capability: +64mA/-32mA

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

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

DESCRIPTION

74ABT16652
74ABTH16652

The 74ABT16652 high-performance BICMOS device combines low
static and dynamic power dissipation with high speed and high

output drive.

The 74ABT16652 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 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 (nOEAB, (nDEBA) and Select (nSAB,
nSBA) pins are provided for bus management.

Two options are available, 74ABT16652 which does not have the
bus-hold feature and 74ABTH16652 which incorporates the

bus-hold feature.

QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tamp = 25°C; GND = OV TYPICAL UNIT
tpLn i - A = 23
i Propagation delay nAx to nBx Cy =50pF; Ve = 6V 18 ns
Cin Input capacitance Vi= 0V orVeg 4 pF
Cio I/Q capacitance Vo = OV of Vi 3-Stats 7 pF
locz ‘ Outputs disabled; Vo =5.5V 500 A
Quiescent supply current
lcoL Outputs low; Voo = 5.5V 8 mA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
56-Pin Plastic SSOP Type i ~40°C to +85°C 74ABT16652 DL BTi8652 DL S0T371-1
56-Pin Plastic TSSOP Type Hi ~40°C to +85°C 74ABT16652 DGG BT16652 DGG SOT364-1
56-Pin Plastic SSOP Type IIt ~40°C to +85°C 74ABTH16652 DL BH16652 DL SOT371-1
56-Pin Plastic TSSOP Type I ~40°C to +85°C 74ABTH16652 DGG BH16652 DGG SOT364-1
LOGIC SYMBOL
28 20
14 a-m 24 - 2A7 § é 287 ju~e 33
13 i 23 wq 248 288 r—. 34
12 @~ 1A5 1B5 et 45 21 | 2A5 285 j» 38
10 wo~ad 1A4 1B4jaee 47 20 vl 244 284 pawtw 37
9 @ 1A3 153#. 48 19wl 243 283 pa-e 38
8 - 1A2 182} 48 17 wamud 242 282 pame 40
6 i 1A% 181 jo~em 51 18 whepd 2A1 2B1 o= 41
2
5«1A053§ 180 52 15 e 240 %% 280 fae 42
2 3 54 55 27 26 31 30
5H00047
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Philips Semiconductors Product specification

74ABT16652
74ABTH16652

16-bit transceiver/register, non-inverting (3-State)

PIN CONFiGURATION LOGIC SYMBOL (IEEENEC)
108AB 10EBA 10EBA 28— DN Nt (RA)
1cPAe 1CPBA 10EaB+— ] enz [Ag)
1548 188A 1cPBA 55 ca
GND aND LTy - S— YA
1A0 1B0 1CPAB N c5
1A1 181 1582 {68
Voo vec 20EBA 22— EN7 [BA)
1A2 182 20EAB 28 ENS [AB]
1A3 183 2cpBA X0 b~ o
1A4 B4 268A 21 G0
GND GND 2cPaB 2L > o1
1As 185 pLYY-JcA— ST
146 186 —1 - — .
1A7 187 140 =3 ® 430 180
W x|
280 280 -
50 6
241 281 29
t 8
282 282 6 51
1Al ——a— [———— iB1
GND GND s 9
1A2 —————at—] [———= 182
283 283 9 .8
1A3 ——eepr—f fettiy——= 183
2A4 264 1A4 —10——-¢->— —-1--—“7 184
28 285 LGy L I— 45 185
vee vee 146 13 ] |44 1pg
2he 286 147 1] | e 43 g7
2A7 287 =1 14 D 42 980
GND GND 280 15 vz e
2588 {26 28BA PPN
2CPAB [#]] 2CPBA l P 8v
20648 (28] 9 20FBA 241 16 41 ogy
SHO0GHE 282 A e | w40 opp
273 10 g | w38 283
284 20 ] | 37 284
285 2L gy | |36 255
206 2 n | n— 34 2pg
247 2 ] |33 2B7
SHO004S
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
2,65,27,30 1CPAB, 1CPBA, 2CPAB, 2CPBA Clock input A to B/ Clock input B to A
3, 54, 26, 31 1SAB, 1SBA, 2SAB, 28BA Select input A to B / Select input B to A
5,6,8,8, 10, 12,13, 14 1A0 -~ 1A7, . .
15, 16,17, 19, 20, 21, 23, 24 240 - 2A7 Data inputs/outputs (A side)
52, 51,49, 48, 47, 45, 44, 43 1B0 ~ 1B7, . .
42, 41, 40, 38, 37, 36, 34, 33 280- 287 Data inputs/outputs (B side)
10EAB, 10EBA, .
1, 56, 28, 29 20EAB, 20EBA Output enable inputs
4,11, 18, 25, 32, 39, 46, 53 GND Ground (0V)
7,22,35,50 Vece Paositive supply voltage
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Philips Sermiconductors Product specification
. ; . : : 74ABT1 2
16-bit transceiver/register, non-inverting (3-State) BT1665
74ABTH16652
LOGIC DIAGRAM
nOEBA ——————c[>—~
NOEAB {>
nCPBA Do
nchag ] >o— ]
nSAB JI >0—Y—4 >
[ —
' 10f 8 Channels 10
. L I e 4
. Q ‘
nAQ : nBo
®—1 1D
¢
a |
j ]
nAt — Y
nA2 —— nB2
nA3 —— nB3
nA4 DETAILAX 7 | nB4
nAS —— nB5
nAS ——— nB6
nA7 f———-  nB7
$H00065
FUNCTION TABLE
INPUTS DATA /O OPERATING MODE
nOEAB nDEBA | nCPAB nCPBA |nsAB "B nAx nBx
L H Horl Hort X X Isolation
L H T T X X tnput nput Store A and B data
X H T Horl X X input Unspecified Store A, Hold B
H H T ) - X P output* Stors A in both registers
L X Horl T X X Unspecified input Hold A, Store B
L L T T X » output* Stors B in both registers
L L X X X L Real time B data to A bus
L L X Hol | X R Output Input Stored B data to A bus
H H X X L X Real time A data to B bus
H H Horl X A X Input Output Store A data to B bus
Stored A data to B bus
H L Horl Horl H H Output Qutput Stored B data to A bus
H = High voltage level
L = Low voltage ievel
X = Don'tcars
T = Low-o-High clock transition

The data output function may be enabled or disabled by various signals at the nOEBA and nOEAB inputs. Data input functions are

always enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock.

be staggered in order to load both registers.
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74ABT 16652
74ABTH16652

16-bit transceiver/register, non-inverting (3-State)

The following examples demanstrate the four fundamental
bus-management functions that can be performed with the
74ABT16652. The select pins determine whether data is stored or

transferred through the device in real time. The output enable pins
determine the direction of the data flow.

REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM
BUSBTOBUSA BUSATOBUSB A, B,ORAAND B
L LA L} L
A B A B A B
nOEAB nOEBA nCPAB nCPBA nSAB nSBA nOEAB nOEBA nCPAB nCPBA nSAB nSBA nOEAB nOEBA nCPAB nCPBA nSAB nSBA
L L X X X L H H X X L X X H 1 X X X
L X X T X X
L H T 1 X X
TRANSFER STORED DATA
TOAORB
[ |
A B
S o
NOEAB nOEBA nCPAB nCPBA nSAB nSBA
H L HIiL HiL H H
SHO0066
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Philips Semiconductors Product specification

: ; : . ; 74ABT16652
16-bit transceiver/register, non-inverting (3-State) 74ABTH16652
ABSOLUTE MAXIMUM RATINGS' 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0+7.0 A
i DC input diode current V<0 -18 mA
v DC input voitage® ~1.210+47.0 v
lok DC output diode current Vo <0 -50 mA
Vout DC output voltage® output in Off or HIGH state -0.5t0 +5.5 \
output in LOW state 128
lout DC output current outputin FIGH stato o mA
Tayg Storage temperature range —-6510 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

LIMITS
SYMBOL PARAMETER UNIT
MIN MAX
Vee DC supply voltage 45 55 \
Vi Input voltage [0} Vee v
Vin High-level input voitage 2.0 \
Vi Low-level Input voltage 0.8 v
loH High-leve! output current ~32 mA
oL Low-level output current 64 mA
AVAV input transition rise or fall rate 0 10 nsiV
Tamb Operating free-air temperature range —40 +85 °C
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16-bit transceiver/register, non-inverting (3-State) 747:€$:; 1 gggg

DC ELECTRICAL CHARACTERISTICS

LTS
= o, Tamp =—40°C
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C to +85°C UNIT
MIN | TYP | MAX | MIN | MAX
Vik Input clamp voltage Voo = 4.5V; ik = ~18mA -09 | -1.2 -1.2 v
Vog = 4.5V; lgn = ~3mA; V| = V| or Vi 25 2.9 25 \Y
VoH High-level output voltage Voo = 5.0V lgn =~3mA; Vi = V)_or Viy 3.0 4.0 3.0 v
Vee = 4.5V, loy = =32mA; V)= V) or Vi 2.0 2.4 20 \
VoL Low-fevel output volfage Ve = 4.5V, gL = 64mA; V) =V or Vg 0.35 | 0.55 0.55 Vv
Vrgr | ower-up output low Vee = 5.5V; lo, = 1mA; V= GND or Ve 0.13 | 055 055 | v
voltage’
i Input leakage current Vge = 5.5V, V= GND or Vg CS{:;OI 001 | £1.0 +1.0 nA
Voo = 4.5V, V= 0.8V 35 35
Bus Hold current Aor B
IHoD | Poris? 74ABTH16652 Ve = 4.5V; Vi=2.0V -75 -75 A
Vee=5.5V; V) =0to 5.5V +800
lorr Power-off leakage current Vee = 0V; Vo = 4.5V; V| =0V or 5.5V +1.0 | =100 +100 nA
IPUPD s&";ﬁ:é‘frfi%"“g" 3-State Vee = 2.1V; Vg = 0.0V: V) = GND or Vg +1.0 | 50 150 | ua
Iy + 1oz | 3-State output High current Vee = 5.5V, Vo =5.5V; V)= V| or Viy 1.0 10 10 nA
L+ lozy | 3-State output Low current Vee = 5.5V, Vo = 0.0V, V=V or Viy -1.0 -10 -10 BA
lcex Output High leakage current Vee = 5.5V, Vo = 8.5V, V) = GND or V. 5.0 50 50 pA
lo Qutput current’ Ve = 5.5V, Vg = 2.5V -50 -80 | -180 | ~-50 | ~180 | mA
Ve = 5.5V; Outputs High,
lecu V) = GND or Voo 0.5 2 2 mA
tco Quiescent supply current Ve = 5.5V, Outputs Low, V| = GND or Veg 8 19 19 mA
Ve = 5.5V, Outputs 3-State;
lecz V) = GND of Voo 0.5 2 2 mA
Additional supply current _ . .
Alee | perinput pin2p Ve = 5.5V, one input at 3.4V, 50 | 50 50 | uA
Z4ABT16652 other inputs at Vo or GND
Additional supply current _ . .
Alge | per input pinf Vth- 5.5V; one ot a‘é‘N‘g’ , 200 | s00 500 | pa
Z4ABTH16652 other inputs at Ve 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. Thisis the increase in supply current for each input at 3.4V.

3. For valid test resuits, data must not be loaded into the flip-flops (or latches) after applying the power.

4. This parameter is valid for any V¢ between 0 and 2.1V, When the part enables with Vce between 2.1V and 4.5V, the outputs will correctly
function with respect to all input logic states.

. This is the bus held overdrive current required to force the input to the opposite logic state.

w
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: : ; : ; 74ABT 16652
16-bit transceiver/register, non-inverting (3-State)
74ABTH16652
AC CHARACTERISTICS
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 MAX MiN MAX
fMAX Maximum clock frequency 1 125 125 MHz
teLH Propagation delay 1 15 3.3 4.0 1.5 4.9 ns
tomy, nCPAB to nBx or nCPBA to nAx 1.5 28 4.1 1.5 4.7
tpLH Propagation delay 2 1.0 23 3.2 1.0 3.8 ns
[ nAXx to nBx or.nBx to nAx 1.0 1.8 4.1 1.0 46
tpLH Prapagation delay 3 1.0 34 4.3 1.0 5.0 ne
tPHL nSAB to hBx or nSBA to nAx 1.0 286 4.3 1.0 5.0
trzn Output enable time 5 1.0 2.5 4.1 1.0 5.0 ns
tpzL n 1o nAX 6 1.5 2.2 4.4 1.5 5.3
tpHz QOutput disable time 5 1.5 3.6 4.4 1.5 4.9 ns
tpz 10 nAX 6 1.5 2.7 3.6 1.5 4.0
tozn Output enable time 5 1.0 2.9 36 1.0 4.2 ns
tpzL nOEAB to nBx 6 1.5 3.0 39 1.5 46
teHz Output disable time 5 2.0 3.1 5.5 2.0 59 ns
tpLz nOEAB to nBx 6 1.5 2.3 4.5 15 5.2
AC SETUP REQUIREMENTS
GND = OV, tg = tg = 2.5ns, €)= 50pF, Ry = 5000
LIMITS
Tamb = +25°C Tamb = ~80-t0 +85°C
SYMBOL PARAMETER WAVEFORM Veg = +5.0V Ve = +5.0V 0.5V UNIT
MIN TYP MIN
ts(H) Setup time 4 3.0 1.2 3.0 ns
ts(l) nAx to nCPBA, nBx to nCPAB 3.0 0.8 3.0
th(H) Hold time 4 1.0 -0.7 1.0 ns
thil) nAx to nCPBA, nBx to nCPAB 1.0 -1.1 1.0
tw(t) Pulse width, High or Low 1 4.3 1.0 4.3 ns
twll) nCPAB or nCPBA 4.3 1.0 4.3
AC WAVEFORMS
Vi = 1.5V, V) = GND to 3.0V
R
T i 3.0V or Vg
i R ylhlchevsr
nCPBA or v is less
NCPAB F Vv
! : ! ov
- ) e (0
gl =T
Vor
nAx or nBx
------ VoL
SHO0030 SHO0048
Waveform 1. Propagation Delay, Clock Input to Output, Clock Wavetorm 2. Propagation Delay, nAx to nBx or nBx to nAx

Puise Width, and Maximum Clock Frequency
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74ABT 16652
74ABTH16652

AC WAVEFORMS (Continued)
Vum = 1.5V, Vin = GND to 3.0V

---------- 30VorvVee
nSBA or
nSAB
ov
Vou
NAX or nBx
....... Vor
SH00032

Waveform 3. Propagation Delay, SBA to nAx or SAB to nBx

thiH) i)

NOTE: The shaded areas indicate when the input is parmitted
to change for pradictable output performance.

3.0V or Vgg
whichaver

is less
nDEBA Vir Vu
nOEAB o
tezn teHz

Vou
ov
SHO00S0

Vy
Wavetorm 5. 3-State Output Enable Time to High Level and
Output Disable Time from High Level

nAX of nBx

nOEBA

nOEAB

nAX or
nBx

SHO0051

SHO0049 Waveform 6. 3-State Qutput Enable Time to Low Level and
Waveform 4. Data Setup and Hold Times Output Disable Time from Low Level
TEST CIRCUIT AND WAVEFORMS
vee
L 5 o0v P ‘ w AMP (V)
NEGATIVE
viN vout AL PULSE ™
PULSE puT | 10% ov
GENERATOR <
| - “— THL ()
f AT ‘ CL ¢ R ‘
i ‘ == e ML FTHL (1)
4L L Ll L1l 4 oo AMP (V)
- - - - POSITIVE :
Test Circuit for 3-State Outputs PULSE VM
10% ov
SWITCH POSITION = tw
JEST SWITCH Vo= 1.5V
tpLz closed M=1.
tozL closed Input Pulse Definition
All other open
DEFINITIONS:
R = Load resistor; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; INPUT PULSE REQUIREMENTS
see AC CHARACTERISTICS for value, FAMILY " Reo. Fat . . .
Ry = Termination resistance should be equal to Zoyr of Amplitude ep. Rate w R F
pulse generators. 74ABT16| 3.0V iMHz | 500ns | 2.5ns | 2.5ns
SHO0022
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