Phitips Semiconductors

Preliminary specification

L

2.5V/3.3V ALVT 16-bit bus transceiver (3-State)

74ALVT16646

L -

FEATURES

® 18-bit universal bus interface

® 5V /0 Compatible

& 3-State buffers

& Qutput capability: +64mA/-32mA

® TTL input and output switching levels

* input and output interface capability to systems at 5V supply

# Bus-hoid data inputs eliminate the need for external puli-up
resistors to hold unused inputs

® | ive insertion/extraction permitted
® No bus current loading when output is tied to 5V bus
® Power-up reset

® Power-up 3-State

QUICK REFERENCE DATA

® |_atch-up protection exceeds: 500mA per JEDEC Std 17

® ESD protection exceeds 2000V per MIL STD 883 Method 3015
and 400V per Machine Mode!

DESCRIPTION

The 74ALVT 16648 is a high-performance BiCMOS product
designed for V¢ operation from 2.5V to 3.3V with I/O compatibility
up to 8V,

This device is a 16-bit transceiver featuring non-inverting 3-State
bus compatible outputs in both send and receive directions. The
control function implementation minimizes external timing
requirements. The device features an Output Enable (OE) input for
easy cascading and a Direction (DIR} input for direction control.

Data on the A or B bus is clocked into the registers on the Low to
High transition of the appropriate clock (CPAB or CPBA). The
select-control {SAB and SBA) inputs can multiplex stored and
real-time (fransparent mode data).

CONDITIONS TYPICAL
YMBOL PARAMETER UNIT
s Tamp = 25°C 2.5v 3.3V
toLH Propagation delay _
topL nAX to nBx or nBx to nAX Cr = 50pF 23 1.8 ns
Ciy Input capacitance DIR, OE V=0V or Veo 3 3 pF
Cyo /O pin capacitance Viio =0V or Voo 9 9 pF
lccz Total supply current Qutputs disabled 40 70 pA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA DWG NUMBER
56-Pin Plastic SSOP Type i} -40°C to +85°C 74ALVT 166646 DL AV16646 DL SOT371-1
56-Pin Plastic TSSOP Type it -40°C fo +85°C 74ALVT16646 DGG AV16646 DGG SOT364-1
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PIN CONFIGURATION LOGIC SYMBOL
i
OIR Dj [5¢) 1OE 3
1CPAB E [65] 1cPBA
o 5 5 8 9 0 1= RS
1sA8 [3] [54] 1sBA ' PN
GND (4] 53 GNo vt 1% b v %
1A0 1A 1AZ 1A3 1A4 1AS 1AG 1AT
110 [§ 3 180
E g 2 -] 1cPaB
1A1 L% 51 181 5 — | ysa
vee [7] 59 veo 1 — 10IR
A2 (8] 49 182 55 1CPBA
1A3. (5] 38 183 54 | 15BA
— [ s6 —d 108
A4 g E 184
- B 180 181 1BZ 1B3 1B4 185 185 1B7
GND (1] 35 &no ’.;’*;.*
88 !1—2‘ E 185 5'2’ 5" 49 4!3 4'7 45 4! 4'3
A8 (13| 43 1B6
w7 Al R 15 16 17 19 20 21 23 2
09
[} [ [}
15 4 ] [ x
BENERER
. . 2A0 2A1 2AZ 2A3 2A4 2A5 2AG 2A7
21 [18] [41] 281
282 77} [ag 282 2CPAB
2848
GND 7] g GND 2BIR
2A3 [19] 3 =B 2CPBA
2a4 [29] [37] o84 - 2sBA
245 [2 59 285 29 — 208 .
280 2B1 282 283 2B4 285 2B6 287
Vcc@: EVCC :Q:Ar L3N )
2As [ 39 286 \ vy Tty
a7 A 3 o0 42 41 40 38 37 36 34 33
Z 2
GND {25 33 oD
2348 (28] [31] osea SHoo027
2cPAB [Z7] 30 2cPsa
20iR (28 29 208 :
i
SHooo26
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
2,55, 27,30 1CPAB, 1CPBA, 2CPAB, 2CPBA Clock input Ato B/ Clock input Bto A
3, 54, 26, 31 1SAB, 18BA, 25AB, 2SBA Selectinput A to B/ Selectinput B to A
1,28 1DIR, 2DIR Direction control inputs
5,6,8 9. 10, 12,13, 14 1A0 - 1A7, . .
15,16, 17, 19, 20, 21, 23, 24 2A0 - 2A7 Data inputsfoutputs (A side)
52, 51,49, 48, 47, 45, 44,43 180 - 1B7, . .
42, 41,40, 38, 37, 36, 34, 33 280 - 2B7 Data inputsioutputs (B side)
56, 29 10E, 20E Output enable inputs
4,11, 18, 25, 32, 39, 46, 53 GND Ground {(QV)
7,22,35,50 Vee Positive supply voltage
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Tne following examples demonstrate the four fundamental
bus-management functions that can be performed with the

74ALVT16646.
REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM
BUSBTOBUS A BUSATOBUSB A,B,ORAANDB
| m ) -y

-~

Ll L
A B A B
n0OE nDIR nCPAB nCPBA nSAB nSBA nOE nDIR nCPAB nCPBA nSAHB nSBA
L L X X X L L H X X L X

TRANSFER STORED DATA
TOAORB

L

L.
A B
nOE nDIR nCPAB nCPBA nSAB nSBA
L H T X X X
L L X 1 X X
H X B 1 X X

A B
nOE nDIR nCPAB nCPBA nSAB nSBA
L L X HiL X H
L H HIL X H X
SHO0Z8
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LOGIC DIAGRAM
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PrPp—— DETAILAX 7 — nB4
AS e S 185
ARG - 136
- e 87
SHo0C29
FUNCTION TABLE
INPUTS DATA /O
OPERATING MODE
nOE nDIR nCPAB nCPBA | nSAB nSBA nAx nBx
X X T X X X Input Unj&;ﬂ:led Store A, B unspecified
X X X T X X U’(‘f&g‘j{f‘*d input | Store B, A unspecified
H X T T X X Store A and B data
H X Hork Horlk X X Input fnput Isolation, hold storage
L L X X X L Real time B data to A bus
L L X Horl | X H Output MU | Siored B data to A bus
L H X X L X Real time A data to B bus
L H HorL X H X tnput Output | giorad A data to B bus

High voltage level

Low voltage level

Don't care

Low-to-High clock transition

s oo

R s

data at the bus pins will be stored on every Low-ta-High transition of the clock.
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2.5V/3.3V ALVT 16-bit bus transceiver (3-State) 74ALVT16646

ABSOLUTE MAXIMUM RATINGS': 2

SYMBOL PARAMETER CONDITIONS RATING UNIT

Veo DC supply voltage -0.5to +4.6 "
1% DC input diade current Vi< 0 -50 mA
v DC input voltage3 -0.510 +7.0 v
lok DC output diode current Vo<0 -50 mA

Vour DC output veitage® Output in Off or High state —0.510+7.0 Y

lout DC output current Outputin Low state 128 mA

Output in High state -64
Terg Storage temperature range ~65 10 +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 imphed. Exposure to
absolute-maximum-rated conditions for extended periods may aftect 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 negative voltage ratings may be exceeded if the input and output clamp current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

2.5V RANGE LIMITS | 3.3V RANGE LIMITS
SYMBOL PARAMETER UNIT
MIN MAX MIN MAX
Vee DC supply voltage 2.3 2.7 3.0 3.6 \
\' Input voltage 0 55 o] 55 \
Vi High-level input voltage 17 2.0 \
Vi Input voltage 0.7 0.8 Y
lom High-level output current -8 ~32 mA
Low-level output current 8 32
loL mA
Low-level output current; current duty cycle < 50%; f 2 1kHz 24 64
AVAv nput transition rise or fall rate; Outputs enabled 10 10 ns/V
Tamb Operating free-air temperature range ~40 +85 ~40 +85 °C
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2.5V/3.3V ALVT 16-bit bus transceiver (3-State) 74ALVT16646
DC ELECTRICAL CHARACTERISTICS (3.3V +0.3V RANGE)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN TYP' | MAX
Vik Input clamp voltage Ve = 3.0V; i =-18mA -0.85 | -1.2 )
Vee = 3.0to 3.6V; Iy =—100) V, 2 |-V
Vou High-level output voltage < o nA o ce \
Vee = 3.0V, Igy = -32mA 2.0 23
Veg = 3.0V o = 100pA 007 | 02
Vor Low—level output voltage Vee = 3.0V; lg = 16mA .25 0.4 \%
Vee = 3.0V loL = 32mA 2.3 05
Ve = 3.0V I = B4mA 24 | 055
Vee = 3.8Y; V= Vg or GND 241 +1
Control pins
Voo =00r3.6V; V= 5.5V 3.1 10
A Input leakage current Veg = 3.6V, V= 5.5V 0.1 20 pA
Voo =3.6V; V= Vee 1O Data pins* 2.5 10
Vee=3.6V; V=0 0.1 -5
lorr Cutput off current Voo = 0V; Vior Vo = 0 to 4.5V 0.1 +100 A
Bus Hold current Vee =3V, V= 0.8V 75 130 pA
IHoLD
A or B outputs Voe =3V; V= 2.0V -75 —140 HA
Current into an output in the _ . B .
lex High state when Vg > Vo Vo = 5.5V; Veg = 3.0V 50 125 A
Power up/down 3-State output | Vgg <1.2V; Vo = 0.5V to Vee: Vi = GND or Vg
louPd | cyrrentd OE/CE = Don't care 40} 2100 [ pA
locH Ve = 3.6V, Outputs High, V) = GND or Vcc{ 0=0 0.07 0.08
lect Quisscent supply current Vee =3.6V; Outputs Low, V)= GND or Vee, o= 0 3.2 5 mA
lecz Ve = 3.6V; Outputs Disabled; V| = GND or Veg, lo = 05 007 | 009
Additional supply current per Vee = 3V to 3.6V; One input at V0.6V,
Alge input pin? Other inputs at Ve or GND 004 4 02 mA
NOTES:
1. All typicai values are at V¢ = 3.3V and Ty = 25°C.
2. This is the increase in supply current for each input at the specified voltage level other than Vo or GND
3. This parameter is valid for any Ve between 0V and 1.2V with a fransition time of up to 16msec. From Veg = 1.2V10 Vg =3.3V 0.3V a
transition time of 100usec is permitted. This parameter is valid for Tymp, = 25°C only.
4. Unused pins at Ve or GND.
5. leez is measured with outputs pulled up 1o Ve or pulled down to ground.
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2.5V/3.3V ALVT 16-bit bus transceiver (3-State) 74ALVT16646

AC CHARACTERISTICS (3.3V +0.3V RANGE)
GND = OV; 1 = ¢ = 2.5ns; C_ = 50pF; Ry = 5006); Tamp = —40°C to +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V 0.3V UNIT
MIN TYP? MAX
fraax Maximum clock frequency 1 MHz
toLH Propagation delay 1 24 3.4 ns
tPHL nCPAB to nBx or nCPBA to nAx 2.1 3.1
tpLH _ Propagation delay 2 1.4 2.4 4.0 ns
tpHL nSAB to nBx or nSBA to nAx 14 21 3.6
tery Propagation delay 2 1.0 17 2.8 ns
toL nAx to nBx or nBx to nAx 3 1.0 1.8 2.6
tpzH Quiput enable time 5 1.0 23 4.3 ns
toz to High and Low level 6 1.0 2.6 4.4
torz Output disable time 5 15 3.4 54 ns
tprz from High and Low Level 8 15 29 43
tpzH Qutput enable time 5 1.0 2.5 45 ns
tezi. nDIR to nAx or nBx 6 1.0 26 4.5
tonz Output disabie time 5 1.5 35 5.4 ns
tpLz nDiA to nAx or nBx 6 15 3.1 4.5
NOTE:
1. All typical values are at Ve = 3.3V and Ty, = 25°C.
AC SETUP REQUIREMENTS (3.3V = 0.3V RANGE)
GHND = OV; tg = tg = 2.5ns; O = 50pF; Ry = 5000Q; Tamy = ~40°C to +85°C.
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V £ 0.3V UNIT
MIN TYF!
5{H) Setup time, High or Low 4 2.1 1.0 ns
ts(L) nAx to nCPAB or nBx to nCPBA 2.2 1.0
th(H) Hold time, High or Low 4 0.0 -0.5 ns
thil) nAXx 1o nCPAB or nBx or n"CPBA 0.0 0.7
twlH) Pulse width, High or Low 4 1.5 ns
twil) nCPAB or nCPBA 1.5
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DC ELECTRICAL CHARACTERISTICS (2.5V + 0.2V RANGE)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MiIN TYP! | MAX
Vik Input clamp voltage Veoe = 2.3V, lik = —18mA -0.85 | -1.2 v
Voo = 2. BY; Joy = —100uA .
Von High-ievel output voltage ccz23tod oH H Vec 02 \Y
Ve =2.3V; oy =~BmA 1.7
Voo =2.3V; = 100pA .07 3
Vou Low-leve! output voltage cc =23V o = 100n 00 02 v
Voo = 2.3V oL = 24mA 02 |} os
Vec=2.7V; V)= GND X E
ce ! Control pins 0.1 3
Vee=00r2.7V; V)= 27V 0.1 10
Iy Input leakage current Vep =2.7V; V= 2.7V 0.1 20 HA
Veg =27V, Vi =Vee 10 Data pins* 0.1 10
Ve =27V V=0 0.2 -8
losg Output off current Voo =0V Vjor Vo =010 4.5V 0.1 £100 | pA
| s Bus Hold current Ve = 2.5V, V= 0.8V 9G nA
HOLD™ | A or B outputs Vee = 2.5V, V) = 2.0V 75 WA
Current into an output in the _ . _
lex High state when Vo > Voo Vo = 5.5V; Ve = 3.0V 50 125 A
Powaer up/down 3-State output | Vog € 1.2V, Vo = 0.5V 10 Ve Vi = GND or Veg; \
'PuPD | currentd OE/OE = Don't care 40 100 HA
leen Voo = 2.7V, Outputs High, V= GND or Ve 1o - 0 0.04 0.09
fcoL Quiescent supply current Ve =2.7V; Outputs Low, Vi = GND or Vg lo - 0 2.3 4.5 mA
lcoz Ve = 2.7V; Outputs Disabled; Vi = GND or Vg g . 0° 0.04 0.09
; Additional supply current per Vee = 2.3V 1o 2.7V; One input at Voe-0.6Y,
Age input pin? Other inputs at Vg or GND 0.01 02 mA
NOTES:
1. Alf typical values are at Voo = 2.5V and Tamy = 25°C.

wn

transition time of 100usec is permitted. This parameter is valid for Tymp, = 25°C only.

o A

. Unused pins at Ve or GND.
. lcez is measured with outputs pulled up to Ve or pulled down to ground.
. Not guaranteed.

AC CHARACTERISTICS (2.5V 0.2V RANGE)
GND = 0V; g = tp = 2.5ns; C = 50pF: By = 500€; Ty, = —40°C to +85°C.

This is the increase in supply current for each input at the specified voltage leve! ather than Ve or GND
. This parameter is valid for any Vec between 0V and 1.2V with a transition time of up to 10msec. From Vg = 1.2V to Vo =25V 0.2Va

LIMITS
SYMBOL PARAMETER WAVEFORM Ve = 25V 10,2V UNIT
MIN TYP! HAX

fmax Maximum clock frequency 1 150 Mz
tPLH Propagation delay 1 15 3.0 35 ns
tpHL nCPAB to nBx or nCPBA to nAx 15 2.8 55
toLH Propagation delay 2 1.5 34 6.0 ns
tPHL nSAB to nBx or nSBA to nAx 15 3.2 €.0
tpLH Propagation delay 2 12 22 4.0 ns
toHL nAx 1o nBx or nBx to nAx 3 12 23 4.1
tozi Output enable time 5 2.0 32 6.4 ns
tpzy to High and Low level 6 2.0 34 6.4
tpiz Qutput disable time 5 2.0 4.2 71 ns
tprz from High and Low Level 6 2.0 35 58
tpzM Output enable time 5 2.0 3.3 6.5 ns
tpz nDIR to nAx or nBx [ 2.0 3.5 B.5
tpHZ Qutput disable time 5 2.0 43 71 ns
pLz nDIR to nAx or nBx 6 2.0 3.7 6.0

NOTE:

1. All typical values are at Vo = 3.3V and Ty, = 25°C.
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AC SETUP REQUIREMENTS (2.5V + 0.2V RANGE)
GNE = 0V; ty = t = 2.5ns; Cy = 50pF; Ry = 500Q; Tamp = —40°C to +85°C.

LIMITS
SYMBOL. PARAMETER WAVEFORM Voo = 2.5V £0.2V UNIT
MIN TYP! MAX

ts(H) Setup time, Righ or Low 4 25 1.2

ts(L) nAx to nNCPAB or nBx to nCPBA 26 12 ns

th(H) Hoid time, High or Low. 4 0.0 ~1.0

(L) nAx to nCPAB or nBx of nCPBA 0.0 ~1.0 ns

tw(H) Pulse width, High or Low i 15

twll) nCPAB or nCPBA 15 ns
AC WAVEFORMS

For all waveforms Vi = 1.5V or Vge / 2, whichever is less.

P e

nAx or
nCPBA or nBx

nCPAB

i i

| |
fo u(H) e tufL)
o

! f —d
) aamns ae RIS il 1 “}' il
nCPBA or : .

nCPAB £ vy X v

Mg

nAx or nBx
NOTE: The shaded areas indicate when the input is permitted
ta change for predictable output performance.
SHO0030 SHO0033
Waveform 1. Propagation Delay, Clock Input to Output, Clock Waveform 4. Data Setup and Hold Times

Pulse Width, and Maximum Clock Frequency

nOE, nDIR |
|
nSBA or nSAB v v nAx or nBx XVM VMX
M v nDIR | f

i by . -
L ! - ™ ezH - tPHZ
P Mt .] |

i = f { l— Vo
' VoM 0.3V
nAx or an———Wr nBx nAXx or nBx Vi __—\{\
i oy

SHOQ034

Waveform 5, 3-State Qutput Enable Time to High Level and
Waveform 2. Propagation Delay, nSAB to nBx or nSBA to nAx, Output Disable Time from High Level
nAx to nBx or nBx to nAx

nOE, nDIR ! H
{ { O
nSGéAoBr L Vi Vi nDIR L {
a | e 7~
[ !
{ P2ZL

SHO0031

i = 1p 7
™ ton o tpygs - \ [
| A B \ VM ‘ Vol +0.3V
nAx or nBx X Yn Vi nAx or nBx Yo N +0.3V
| T vppL oV
i
SHO0035
SHoos2 Waveform 6. 3—-State Output Enable Time to Low Level and
Waveform 3. Propagation Delay, nSBA to nAx or nSAB to nBx Output Disable Time from Low Level
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TEST CIRCUIT AND WAVEFORMS

vee

ViN vour AL
PULSE
[ GENERATOR ouT

_—

Test Circuit for 3-State Outputs

SWITCH POSITION
TEST SWITCH
teiztezL | BV orVeoxe
tete | Open
tprzftezn | GND

DEFINITIONS

See AC CHARACTERISTICS for value.

Ry = Termination resistance should be equal 10 Zoyt of
pulse generators.

A, = Load resistor; see AC CHARACTERISTICS tor value.

C_ = Load capacitance includes jig and probe capacitance:

8.0V or Vo x 2

® Open

Il‘— -
} o
i

90%

NEGATIVE
PULSE

’j L tTHL {F}
J4 b mew

POSITIVE
PULSE

10%

Vam = 1.5V or Voe/2 whichever is less
Input Pulse Definition

INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate tw tn te
3.0V orVeg
74ALVT16 | whichever | <10MMz | 500ns | <2.5ns| <2.5ns
is less

SWooozs
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