Phillpe Semiconductors

Product specification

3.3V 16-bit bus transceiver (3-State)

FEATURES

® 16-bit universal bus interface

® 3-State buffers

& Output capability: +64mA/-32mA

® TTL input and output switching levels

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

® Bus-hold data inputs eliminate the need for external pull-up
resistors to hold unused inputs

@ | ive ingertion/extraction permitted

® No bus current loading when output is tied to 5V bus

® Power-up reset

® Power-up 3-State

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

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

74LVT16646A

DESCRIPTION

The 74LVT16646A is a high-performance BiCMOS product
designed for V¢ ¢ operation at 3.3V.

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 (transparent rmode data).

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Tamp = 25°C
tpLH Propagation delay Cy = 50pF; 19 ns
tPHL nAx to nBx or nBx to nAx Vee = 3.3V )
Cin Input capacitance Vi=0Vor 3.0V 3 pF
Civo 1/0 pin capacitance Qutputs disabled; Vo =0V or 3.0V ] pF
lcez Total supply current Outputs disabled; -Vec = 3.6V 70 HA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
56-Pin Plastic SSOP Type il —40°C to +85°C 74LVT166646A DL VT16646A DL SOT371-1
56-Pin Plastic TSSOP Type Il -40°C to +85°C 74LVT16648A DGG VT16646A DGG SOT364-1
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Philips Semiconductors Product specitication

3.3V 16-bit bus transceiver (3-State) 74LVT16646A
PIN CONFIGURATION LOGIC SYMBOL
1DIR E 56 1OF
1CPAB [Z] 58] icrea
5 6 8 9 10 12 13 14
1SAB [?ij 54 1sSBA
GND [3] 53 ano ::II::::
1ho 5] & 180 1A0 1A1 1A2 1A3 1A4 1A5 1A6 1A7
2 —] 1cPaB
1A1 @ 51 191 3 — 1 1sa
vee [7] vee 1 -—4 1DIR
1A2 49 182 55 — 1CPBA
1A3 g 193 54— 1SBA
56 —d 10E
1A4 :qz 1B4
180 181 1B2 183 184 185 186 167
e e BB EEEE
145 45 185 L3P I 5. 05 A S B §
1A8 E 186
AT [ 187 15 16 17 19 20 21 23 24
] [}
I PR
A1 7] 281 2A0 2A1 2A2 2A3 2A4 2A5 2A6 2A7
280 ag 282 27 -——| 2cPAB
26 —| 25AB
GND 59 oo 2| oom
2R3 [2g 283 30 ——| 2cPBA
2a4 [37] 284 31 -——] 25BA
245 [36] 285 # -—q 20E
- 280 281 282 283 2B4 2B5 286 287
P o0 R
286 [34) 286 L
A7 E 287 42 41 40 38 37 36 34 33
GND 33 ano
258 [31) 2sBA SHoc0zr
2cPAB [27] 30 2ceBA
20IR [28] [29] 20E
SHO0026
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, 28AB, 2SBA Select input Ato B/ Selectinput Bto 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 inputs/outputs (A side)
52, 51, 49, 48, 47, 45, 44, 43 1B0 - 1B7, . .
42, 41,40, 38, 37, 36, 34, 33 2B0 - 2B7 Data inputs/outputs (B side)
56, 29 10E, 20E Output enable inputs
4,11, 18, 25, 32, 39, 46, 53 GND Ground (0V)
7,22, 35,50 Vee Positive supply voltage
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Philips Semiconductors

Product specification

3.3V 16-bit bus transceiver (3-State) 74LVT16646A
The following examples demonstrate the four fundamental
bus-management functions that can be performed with the
74LVT16648A.
REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM
BUSBTOBUS A BUSATOBUSB A,B,ORAANDB
] 1] 1]
L 1§ | I I
A B A B A B
L L L
nOE nDIR nCPAB nCPBA nSAB nSBA nOE nDIR nCFAB nCPBA nSAB nSBA nOE nDIR nCPAB nCPBA nSABnSBA
L [ X X X L L H x X L X L H * X x X
Lo X t X X
H X b i X X
TRANSFER STORED DATA
TOAORB
—r

N

nOE nDIR nCPAB nCPBA nSAB nSBA
L L X Hil X H
L H HIL X H X

SH00028
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Philips Semiconductors Product specification

3.3V 16-bit bus transceiver (3-State) 74LVT16646A
LOGIC DIAGRAM
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nA3 }|——— nB83
[V DETAILAX 7 S
nAS [~ nB5
A6 L g6
nA7 ———— [———— nB7
SHOg029
FUNCTION TABLE
INPUTS DATA VO
OPERATING MODE
nOE nDIR nCPAB nCPBA | nSAB nSBA nAx nBx
Unspecified "
X X T X X X Input output® Store A, B unspecified
Unspecified -
X X X T X X output* Input Store B, A unspecified
H X ) T X X Store A and B data
H X Horl Horl X X Input Input Isolation, hold storage
L [ X X X L Real time B data to A bus
L L X HorL | X H Output Ut | Stored B data to A bus
L H X X L X Real time A data to B bus
L H HorL X H X fnput Oulput | gtored A data to B bus

Migh voltage level

Low voltage level

Don't care

Low-to-High clock transition

The data output function may be enabled or disabled by various signals at the nOE input. 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.

rax T
H i won
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Philips Semiconductors Product specification

3.3V 16-bit bus transceiver (3-State) 74LVT16646A

ABSOLUTE MAXIMUM RATINGS!: 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Voo DC supply voltage ~0.5 to +4.6 \
lix DC input diode current Vi<0 -50 mA
\2 DC input voltage® -0.510+7.0 v
lok DC output diode current Vo <0 ~50 mA
Vour DC output voitage® Output in Off or High state ~0.510 +7.0 \Y
Output in Low state 128
lout DC output current mA
Output in High state ~64
Tag 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 imptied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.
2. The performance capability of a high-performance integrated circult in conjunction with its thermal environment can create junction
temperatures which are detrimentai 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

LIMITS
SYMBOL PARAMETER UNIT
MIN MAX
Vee DC supply voltage 2.7 3.6 v
Vi Input voltage Q 8.5 v
Vi High-teve! input voitage 20 \
ViL input voitage 0.8 Vv
lon High-level output current -32 mA
Low-level output current 32
loL mA
Low-lavel output ctirrent; current duty cycla < 50%; { = tkHz 64
AvVav Input transition rise or fall rate; Qutputs enabled 10 ns/V
Tamb Operating free-air temperature range —40 +85 °C
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Philips Semiconductors Product specification

3.3V 16-bit bus transceiver (3-State) 74LVT16646A

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN | TYP! | MAX
Vik Input clamp voltage Vee = 2.7V, I =-~18mA -0.85 | -1.2 Vv
Vee = 2.7 10 3.6V; loy = —100uA Vee-0.2 | Veo
Vou High-level output voitage Vee = 2.7V, lgy =~8mA 2.4 25 Vv
Ve = 3.0V; loy =-32mA 2.0 2.3
Voo =2.7V; oL = 100uA 07 0.2
Voo =2.7V; oL = 24mA .03 0.5
VoL Low-level output voitage Vee = 3.0V: g, = 16mA 0.25 0.4 A
Vog = 3.0V; lop = 32mA 0.3 05
Ve = 3.0V; loL = 84mA 04 | oss
VRsT Power-up output low voltage® Voo = 3.8V, Ig=1mA; Vi = GND or Ve 0.55 A
Veg = 3.8V V= Voo or GND 0.1 +1
Voo =00r 3.6Y; V| =55V Gontral pins 0.1 10
Iy Input leakage current Veg = 3.6V, V= 5.5V 0.1 20 HA
Voo = 3.8V; V= Ve 1/O Data pins? 0.5 10
Voo =3.6V; V=0 0.1 -5
loFF Output off current Veg=0V; ViorVg=0to 4.5V 0.1 +100 [T
Vec=3V; V=08V 75 130
o |5 gﬂg“;‘ﬁ'{s%”‘ Voo = 3V: V) = 2.0V =75 | —140 uA
Vee =0V 1o 3.8V; Voo = 3.6V 1500
x| Cmmete whanvo s vane | Vo=55Vi Voo =3.0v 50 | 125 | uA
. ::xr:r:tgp/down 3-State output g%%s_é fg:o X$;?é5v to Ve Vi = GND or Ve 35 100 LA
lecH Ve = 3.6V; Outputs High, V= GND or Vg, lo = 0 0.07 | 0.12
lecL Quiescent supply current Ve = 3.6V; Outputs Low, Vi = GND or Vg, lo =0 4.9 6 mA
lcoz Ve = 3.6V; Outputs Disabled; V| = GND or Vg, lo = 08 007 | 0.12
Aleo ﬁ‘gﬂ?lg:‘azl supply current per g%;;igg Jg ::‘B\yéggs ci;'ggt at Veg-0.6V, 0.1 0.2 mA

NOTES:

1. All typical values are at Vg = 3.3V and Ty = 25°C.

. This is the increase in supply current for each input at the specified voltage level other than Vg or GND.

. This parameter is valid for any V¢ between 0V and 1.2V with a transition time of up to 10msec. From Veg = 1.2V to Vg = 3.3V £ 0.3V a.
transition time of 100usec is permitted. This parameter is valid for Tamp = 25°C only.

Unused pins at Vg or GND.

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

. lgez is measured with outputs putled to Ve or GND.

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

w N
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Philips Semiconductors Product specification
3.3V 16-bit bus transceiver (3-State) 74LVT16646A
AC CHARACTERISTICS
GND = 0V, tg = tr = 2.5ns; C|_ = 50pF; Ry = 500%; Tymp = ~40°C to +85°C.
LiMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V 10.3V Vee =27V UNIT
MiN TYp! MAX MAX
fmax Maximum clock frequency 1 150 MHz
tor Propagation delay 2 0.5 1.9 3.7 4.3 ns
temL nAx to nBx or nBx to nAx 3 0.5 1.9 3.7 44
tpLH Propagation deiay 3 1.5 2.7 4.5 53 ns
tPHL nCPAB to nBx or nCPBA to nAx 1.5 2.4 45 5.2
teLH Propagation delay 2 1.0 25 4.9 5.7 ns
tonL nSAB to nBx or nSBA 1o nAx 1.0 2.8 4.9 5.7
tpzH Qutput enable time 5 1.0 2.7 4.3 5.1 ns
tpzL to High and Low level 6 1.0 2.5 4.4 5.2
tpHZ Quiput disable time 5 15 3.2 5.2 5.5 ns
teLz from High and Low Level 6 1.5 2.9 4.6 4.7
tpzH Qutput Enable time 5 1.0 29 45 53 ns
oz nDIR to nAx or nBx 6 1.0 28 4.6 53
tpHz Qutput Disable time 5 1.0 341 5.7 6.6 ns
tpLz nDIR to nAx or nBx 6 1.0 2.9 5.2 57
NOTE:
1. All typical values are at Vo = 3.3V and Tymp = 25°C.
AC SETUP REQUIREMENTS
GND = 0V, tg = tp = 2.5ns; G = 50pF, R = 5000; Ty = ~40°C to +85°C.
SYMBOL PARAMETER WAVEFORM Vec =3.3V 10.3V Vee = 2.7V UNIT
MIN TYP MIN
ts(H) Setup time, High or Low 1.0 0.6 1.1 ns
s(L) nAx to nCPAB or nBx to nCPBA 1.8 0.4 24
th(H) Hold time, High or Low 1.0 0.4 1.0 ns
th(t) nAx to nCPAB or nBx to nCPBA 1.0 0.5 1.0
tw(H) Pulse width, High or Low 2.6 2.2 2.6 ns
twil) nCPAB or nCPBA 2.8 24 28
AC WAVEFORMS
V=15V, Viy=GNDto 2.7V
| m“"xﬁ_”ﬂr 3.0V or Vo
i = - whichever §f— " - 30Vorvee
nCPBA or is less nSBA or nSAB nAx or nBx
nCPAB Vu ™
oV i ov
L‘ oL "‘ !“ terc "1
| p———f Von
nAx of nBx r Vi Va g nAXx or nBx
? Vou
SHO0031

Waveform 1. Propagetion Delay, Clock Input to Output, Clock
Pulse Width, and Maximum Clock Frequency
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Waveform 2. Propagation Delay, nSAB to nBx or nSBA to nAx,
nAx to nBx or nBx to nAx



Phifips Semiconductors

Product specification

3.3V 16-bit bus transceiver (3-State)

74LVT16646A

~~~~~~~~~ 3.0V or Vee
nSBA or
nSAB
ov
ter “’1
! VoH
nAx or nBx VM I
E Vo
SHO0032

3.0V of Vo

nOE, nDIR
is less

nDIR

v

nAx of nBx

ov

SHO0034

Wavetorm 3. Propagation Delay, nSBA to nAx or nSAB to nBx

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

.oV
or
Veo
naxor Vi Vs VoV
o
tatH) 5 th(H) tg(l) tr(t)
H 3.V
or
nCPBA or
nCPAB Veo
VM
-------- o
NOTE: The shaded areas indicate when the input is permitted
to change for predictabie output performance. SHO0033

Waveform 4. Date Setup and Hold Times

TEST CIRCUIT AND WAVEFORMS

nDE, nDIR 3.0Vof Voo
Vi VM
nDIR ov
= toz "} oz =
| ! A0Vor Vg
RAX of NBx i Vi Vy

‘ Vo ov

SHO0035

Waveftorm 6. 3-State Qutput Enable Time to Low Level and
Output Disable Tims from Low Level

ov _
Voo 0% W Lo AMP V)
O OPEN \eaaTivE M |
ViN anp  PULSE ! 10% ;\ N
PULSE | I
GENERATOR 5%, ouT Rl ) = R
I‘T _L e LK R = = fHL OF)
4 90% 90% [ AMP (v}
= = POSITIVE v v |
Test Clrcult for 3-State Outputs PULSEm% " ) 10%
i t\N 4 al
SWITCH POSITION
TEST 1TCH Vi = 1.5V
§ SwiTe Input Puise Definition
tprz/tpzH GND
tpLzftezl, ev
teLH/terL open
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R_= Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate tw - 1
C_ = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value. 74LVT16 27V <10MHz | 500ns| <2.5ns| <2.5ns
Rt = Termination resistance should be equal to Zoyr of
pulse genarators.
SWpooo3
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