Phitips Semiconductors

Product specification

. ________________________________________________________________________________ |
2.5V/3.3V 18-bit universal bus transceiver (3-State)

FEATURES

® 18-bit bidirectional bus interface

® 5V /O Compatible

® 3-State buffers

® Qutput capability: +64mA/-32mA

® TTL input and output switching levels

® [nput 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 insertion/extraction permitted

® Power-up reset

® Power-up 3-State

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

® Positive edge triggered clock inputs

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

DESCRIPTION

74ALVT16601

The 74ALVT 16601 is a high-performance BiCMOS product
designed for Vg operation at 2.5V and 3.3V with /O compatibility

up to 5V,

This device is an 18-bit universal transceiver teaturing non-inverting
3-State bus compatible outputs in both send and receive directions.
Data flow in each direction is controlied by output enable (OEAB and
OEBA), tatch enable (LEAB and LEBA), and clock (CPAB and
CPBA] inputs. For A-to-B data flow, the device operates in the
transparent mode when LEAB is High. When LEAB is Low, the A
data is latched if CPAB is held at a High or Low logic level. If LEAB
is Low, the A-bus data is stored in the latch/flip-flop on the
Low-to-High transition of CPAB. When OEAB is Low, the outputs are
active. When OEAB is High, the outputs are in the high-impedance
state. The clocks can be controlled with the clock-enable inputs

(CEBA/CEAB).
Data flow for B-to-A is sirniiar to that of A-to-B but uses OEBA,

LEBA and CPBA.

Active bus-hold circuitry is provided to hold unused or floating data
inputs at a valid logic level.

® ESD protection exceeds 2000V per MIL STD 883 Method 3015

and 200V per Machine Model
QUICK REFERENCE DATA
TYPICAL
SYMBOL PARAMETER quNDLTIg:‘ S UNIT
amp = 25°C 25V | 3av
teLH Propagation delay - 19 15
toL An o Bn or Bn 1o An Ci = 50pF 25 19 ns
Cin Input capacitance (Controf pins}) Vi=0VorVge 4 4 pF
Cio I/0 pin capacitance QOutputs disabled; Vo =0V or Vgp 8 8 pF
lcez Total supply current Outputs disabled 40 60 A
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
56-Pin Plastic SSOP Type ill -40°C to +85°C 74ALVT16601 DL AV18601 DL SOT371-1
56-Pin Plastic TSSOP Type #l -40°C to +85°C 74ALVT16601 DGG AV16601 DGG S0T364-1
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1,27 OEAB/OEBA A-to-B/ B-to-A Qutput enable input
(active Low)
29, 56 CEBACEAB B-to-A/A-t0-B clock enable
2,28 LEAB/LEBA A-t0-B/B-to-A Latch enable input
55,30 CPAB/CPBA A-to-B/B-te-A Clock input (active rising edge)
3,5,6,8,9, 10,12, 13, 14, 15, _ R N
16.17. 19,20, 21, 23, 24, 26 A0-A17 Data inputs/outputs (A side)
54, 52, 51, 49, 48, 47, 45, 44, 43, -~ i i
42, 41, 40, 38, 37, 36, 34, 33, 31 80-B17 Data inputs/outputs (B side)
4, 11,18, 25, 32, 39, 46, 53 GND Ground (OV)
7,22, 35,50 Voo Positive supply voltage
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Philips Semiconductors Product specification

2.5V/3.3V 18-bit universal bus transceiver (3-State) 74ALVT16601
PIN CONFIGURATION FUNCTION TABLE
INPUTS OUTPUT
N
oers [1 [56] cEAB CEAB OEAB | LEAB | cPAB A B
Leas [Z] [s5] cras X H X X X Z
s [} 5] = X L H X L L
eno [4 E GND
X L H X H H
a1 [5 [52] &1 -
e [ al H L t X X Bo
vee 7] [50] vee L L L T L L
a3 [B %] B3 L L L T H H
a3 [5] &4 T T L H X Bot
45 [T 7] = T L L L X Bot
eno [ 4] oo
a6 {12 78] Bs X = Don't care
E j H = High voltage tevel
a7 [13] [43] o7 L= Low voltage level
as [13] [43] e T= Low to High
AS E Zz] 89 Z = High impedance “oft” state
1= A-to-B data flow is shown: B-to-A flow is similar but uses
ao [1g] 1] 810 OEBA, LEBA, CPBA, and CEBA.
A |17 E 81t t= Output level before the indicated steady-state input conditions
were established.
ano E E GND § = Output level before the indicated steady-state input conditions
Atz |19 [38] st ware established, provided that CPAB was Low before LEAB
A3 [20] 57] 813 went Low.
A 3] [36] 81
vee (2] [35] voc
a5 [23] [34] 815
ate [24] B
ano [25] [32] ono
ar7 [28] [57] 17
oesA [27 [56] crea
LeBa [28] [25] cema
SW00192
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2.5V/3.3V 18-bit universal bus transceiver (3-State) 74ALVT16601

LOGIC SYMBOL (Positive Logic)

ot >
s>
cras 55 {>
LEAB ‘[>
Lena 28 Il>
cran 30 JL>
s>

CEBA LCD___
CE

- J
a0 2 > D | ]\ — 5 8o
c1 1~ }
>~ oLk
- CE | —4
_,_..‘%l s}
ct
CLK ]
R Y "
. _/
hd
Te 17 ather channels
SW00193
ABSOLUTE MAXIMUM RATINGS 12
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage ~0.510 +4.6 v
ik DC input diode current Vi<0 -50 mA
Vi DC input voltage® -0.5t0 +7.0 v
lok DC output diode current Vg<0 -50 mA
Vout DC output voltage3 Output in Off or High state -0.51t0+7.0 Y
Cutput in Low state 128
fouT DC output current mA
Qutput in High state —64
Tstg Storage temperature range -65to +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 negative voltage ratings may be exceeded if the input and output clamp current ratings are observed.
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2.5V/3.3V 18-bit universal bus transceiver (3-State) 74ALVT16601

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER 2.5V RANGE LIMITS | 3.3V RANGE LIMITS uNIT
MIN MAX MIN MAX
Vee DC supply voltage 23 2.7 3.0 3.6 A
\'7 Input voltage 0 55 Q 5.5 v
Vi High-leval input voitage 1.7 2.0 \"
ViL Input voltage 0.7 0.8 Y
lon High-leve! output current -8 -32 mA
ot Low-level output current 8 32 mA
Low-ievel output current; current duty cycle < 50%,; f > 1kHz 24 64
AYAV Input transition rise or fall rate; OQutputs enabled 10 10 ns/V
Tamb Operating free-air temperature range -40 +85 40 +85 °C
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 Vee = 3.0V; ik =-18mA -085 | -1.2 Vv
VoH High-level output voitage Vec = 3.010 3.6V low = ~100nA Vec 02} Veo v
Vee = 3.0V; Ign = -32mA 2.0 2.3
Vee = 3.0V; I = 100pA 007 | 02
Vou Low-level output voltage Voe = 3.0V, lot = 16mA 0.25 94 v
Voo = 3.0V; gL = 32mA 0.3 0.5
Vee = 3.0V, IgL = 64mA 0.4 0.55
Vgst Power-up output low voltage® Vee = 3.6V, lo = TmA; V| = Vg or GND 0.55 \
Vee = 3.6V, V| = Vg or GND Control pins 01 1
Voo =00or 3.6V, Vi =55V 0.1 10
h input leakage current Voo = 3.6V; V=55V 0.1 20 pA
Ve = 3.8Y; V)= Ve Data pins* 0.5 10
Voo = 3.6V, V=0V 0.1 -5
loFr Off current Voo =0V; ViorVg =010 4.5V 0.1 +100 uA
Bus Hold current Voc = 3V. Vi =08V e 130
IHoLD Data inputs? Voo =3V, V=20V -75 -140 LA
Vee = 0V to 3.6V, Vg = 3.6V +500
x| ey vane | Vo= 55v: Vee = 3.0 10 | 125 | wa
IPuPD Esr\:l:':tgp/down 3-State output %%C:S [)10.%\4;6\;?&: 0.5V to Ve V= GND or Voo 10 +100 HA
lccH Ve = 3.6V; Outputs High, Vi = GND or Vg, lo = 0 0.06 0.1
lecw Quiescent supply current Vee = 3.6V, Outputs Low, Vi = GND or Ve, lo = 0 3.5 5 mA
lecz Ve = 3.68V; Gutputs Disabled; V; = GND or Veg lg 05 0.06 0.1
Alee ﬁgﬁig;gl supply current per g?k?e: Iig utlc; ’3;!6\\//C Sz‘flGnISBt at Vg-0.6V, 0.04 0.4 mA
NOTES:

1. Alltypical values are at Voc = 3.3V and Tymp = 25°C.

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

3. This parameter is valid for any Ve between OV and 1.2V with a transition time of up to 10msec. From Vg = 1.2Vto Veg =3.3V £ 0.3Va
transition time of 100usec is permitted. This parameter is valid for Tymp = 25°C only.

Unused pins at Ve or GND.

lccz is measured with outputs pulied up to Ve or pulled down to ground.

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

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

NoO O~
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2.5V/3.3V 18-bit universal bus transceiver (3-State) 74ALVT16601

AC CHARACTERISTICS (3.3V +0.3V RANGE)
GND = 0V, tg = tp = 2.5ns; Cy_ = 50pF; AL = 500Q; Tymp = —~40°C to +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V 0.3V UNIT
MiIN TYP1 MAX
fmax Maximum clock frequency 1 MHz
tpLH Propagation delay 2 1.0 1.5 2.3 ns
tonr An to Bn or Bn to An 1.0 1.9 2.9
tpLH Propagation detay Clock Low or High 3 1.5 2.2 3.5 ns
toHL LEAB to Bn or LEBA to An 1.5 26 3.9
tog Propagation delay 4 1.5 2.2 3.3 ns
tppy CPAB to Bn or CPBA to An 1.5 29 4.1
tpzH Output enable time 5 1.0 23 3.9 ns
toz1 to High and Low level 6 1.0 1.6 2.8
pHz Output disable time 5 1.5 2.9 4.1 ns
tpl > from High and Low Level 6 1.5 2.4 3.6
NOTE:
1. Alltypical values are at Vge = 3.3V and Ty = 25°C.
AC SETUP REQUIREMENTS (3.3V 0.3V RANGE)
GND = 0V; tg = tp = 2.5ns; C| = 50pF, Ry = 5000; Ty = ~40°C to +85°C.
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V 0.3V UNIT
MIN TYP!
ts(H) Setup time, High or Low 4 1.5 0.4 ns
ts(L) An to CPAB or Bn to CPBA 15 08
th(H) Hold time, High or Low 4 1.0 -0.5 ns
th(L) An to CPAB or Bn to CPBA 1.0 ~0.3
ts(H) Setup time, High or Low Clock Low 4 1.0 -0.5 ns
ts(L} Anto LEAB or Bn to LEBA 1.0 ~0.1
th{H) Hold time, High or Low Clock High 4 15 0.1 ns
th(l) An to LEAB or Bn to LEBA 15 0.5
Setup time
ts(tl) CEAB before CPAB or 4 :g _0034 ns
tsL) CEBA before CPBA : :
Hold time
ttn(t) CEAB after CPAB or 4 : (E; _0073 ns
) CEBA after CPBA : :
tw(H) Pulse width, High or Low 1 2.0 ns
tw(l) CPAB or CPBA 2.0
tw(H) LEAB or LEBA pulse width, High 3 1.5 ns

NOTE:
1. Alltypical values are at Vgg = 3.3V and Tymp = 25°C.
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Philips Semiconductors

Product specification
2.5V/3.3V 18-bit universal bus transceiver (3-State) 74ALVT16601
DC ELECTRICAL CHARACTERISTICS (2.5V +0.2V RANGE)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN TYP! | MAX
Vik input clamp voltage Voo = 2.3V, ik = —-18mA ~0.85 | -1.2 v
Vee = 2.310 3.6V; loy = ~100pA Vee-0.2
Vou High-level output voltage 2 ce v
Voo = 2.3V, loy = -8mA 1.8
Vee = 2.3V, gL = 100pA 0.07 0.2
VoL Low-leve! output voltage Vee = 2.3V, loL = 24mA 0.3 Q.5 Y,
Vee = 2.3V, lg. = BmA 0.4
VRst Power-up oulput low voltage” | Voo = 2.7V; lg = 1mA; V; = Vg or GND 0.55 "
Voo = 2.7V V) = Ve or GND Control pins 0.1 +1
Ve =00r2.7V, V= 5.5V 0.1 10
N Input leakage current Ve =27V V= 5.5V 0.1 20 uA
Vee =27V Vi = Voo Data pins* 0.1 10
Ve =27V, V=0 01 -5
lorr Off current Voo =0V; ViorVo =010 4.5V 0.1 +100 | pA
IHOLD Bus Hoild current Voo =2.3V; V=07V 90 A
Data inputs® Voo = 2.3V, V= 1.7V 75
Current into an output in the _ . -
fex High state when Vg > Vg Vo =5.5V; Voo = 2.3V 10 125 HA
Power up/down 3-State outpit | Ve S 1.2V; Vo = 0.5V to Vg Vi = GND or Vg
PuPD | current® U% = Don't care ! 100 HA
leck Vee = 2.7V; Outputs High, V= GND or Voo 1o - 0 0.04 0.1
lecu Quiescent supply current Ve = 2.7V; Outputs Low, V= GND or Veg 100 25 45 mA
icez Ve = 2.7V; Outputs Disabled; V) = GND or V¢ 1o = 05 0.04 0.1
Additional supply current per Vge = 2.3V 1o 2.7V; One input at Vi c~0.6V,
Alec | jnput pin? Other inputs at V¢ or GND 001 | 04 mA
NOTES:

1. Alltypical values are at Vg = 2.5V and Tamp = 25°C.

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

3. This parameter is valid for any V¢ between OV and 1.2V with a transition time of up to 10msec. From Ve = 1.2V1to Ve = 2.5V £ 0.2V a
transition time of 100usec is permitted. This parameter is valid for Ty = 25°C only.

4. Unused pins at Voc or GND.

5. lgcz is measured with outputs pulled up to Vg or pulled down to ground.

6. Not guaranteed.

7. For valid test results, data must not be loaded into the flip-flops {or latches) after applying power.
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2.5V/3.3V 18-bit universal bus transceiver (3-State) 74ALVT16601

AC CHARACTERISTICS (2.5V +0.2V RANGE)
GND = 0V; tg = tg = 2.5ns; C; = 50pF; Ry = 50062, Tamp = —40°C 1o +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 2.5V 10.2V UNIT
MIN TYP? MAX
fMAX Maximum clock frequency 1 MHz
tpLH Propagation delay 2 1.0 1.9 3.0 ns
tPHL An to Bn or Bn to An 1.0 2.5 3.7
tpLn Propagation delay Clock Low or High 3 2.0 3.1 4.6 ns
tppt LEAB to Bn or LEBA to An 20 35 52
tpLH Propagation delay 1 2.0 3.4 5.0 ns
tpr CPAB 1o Bn or CPBA to An 2.0 4.0 59
tpzH Qutput enable time 5 2.0 33 48 ns
tez1 to High and Low level 6 1.0 2.1 3.2
tpHz Output disable time 5 1.5 2.6 4.2 ns
tpLz from High and Low Level ] 1.0 18 3.4
NOTE:
1. Alltypical values are at Vo = 3.3V and Ty = 25°C.
AC SETUP REQUIREMENTS (2.5V +0.2V RANGE)
GND = 0V; tg = tr = 2.5ns; C_ = 50pF, R, = 50082; Tayp = ~40°C to +85°C.
LimIrs
SYMBOL PARAMETER WAVEFORM Vee = 2.5V 0.2V UNIT
MIN TYP!
ts(H) Setup time, High or Low 4 2.0 0.4 s
ts(L) An 1o CPAB or Bnto CPBA 20 1.2
th(H) Hold time, High or Low 4 0.0 ~1.1 ns
th{L} An to CPAB or Bn to CPBA 0.0 0.3
ts(H) Setup time, High or Low Clock Low or High 4 0.0 -1.0 ns
ts(L) An to LEAB or Bn to LEBA 15 04
th(H) Hold time, High or Low Clock Low or High 4 15 04 ns
th{lL} An to LEAB or Bn to LEBA 1.9 1.0
Setup time
tts(l(:i)) CEAB before CPAB or 4 g‘g _%i ns
s( TEBA before CPBA : :
. Hold time
ttzﬂd) TEAB after CPAB or 4 (Z)g _%41 ns
) TEBA after CPBA . .
tw(H) Pulse width, High or Low 4 3.0 ns
twil) CPAB or CPBA 3.0
tw(H) LEAB or LEBA pulse width, High 3 15 ns

NOTE:
1. All typical values are at Vgg = 3.3V and Tymp = 25°C.
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2.5V/3.3V 18-bit universal bus transceiver (3-State) 74ALVT16601

AC WAVEFORMS

NOTES:

1. Vy=15VatVee = 3.0V, Vy=Veo/2at Ve < 27V

2, Vx=Vg +0.3VatVee 2 3.0V, Vx=VoL+0.150V - Vg at Ve = 27V
3. Vy=Vpu—0.8VatVeo = 3.0V, Vy=Vgou~0.150V - Ve at Vee s 2.7V

!‘ 1fmax |
| -~ — 3.0V or Vg, 3.0V or Veg
i whichaver is nA,, nBy whichever
leas Cm V) V) is loss
CPBA or V) 7 M M /
CPAB M | M CEBA A ov
i |
: | ov | -
i) !w(H)"'L_ RO A
Pl - oL :
| ! v LEAB |
| OH or ! 3.0V or Voo
AnorBa | LEBA whichever
VM cPAB VM \ ' Is lass
or ! ov
e — — VL CPBA
Swo0181 SWp0272
Waveform 1. Propagation Delay, Clock Input to Qutput, Clock Waveform 4. Data Setup and Hold Times
Puise Width, and Maximum Clock Frequency
3.0V or Vee.
_______ 3.0V or Ve, CEBA whichever is
whichever is o [EEN
Anor Bn tess
ov
: | | ov
- toiy ! }4— o —
- - |
| Vv
¥ AnorBn
Anor 8n 1
Vou ov
SW00176 SW00273

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

=== 3.0V or Vgg.
whichever is
lass

LEAB or m

3.0VerVgg.
LEBA

whichaver is
less

|
|

! ov
tw(H)
tpLk *‘
1 i

prbY
|
i

An or Bn
A 3.0V or Voo
e —— Va
SW0177 Vx
Waveform 3. Propagation Delay, Enable to Output, and Enable - — = Vou
Pulse Width Swooz74

Waveform 6. 3-State Qutput Enable Time to Low Level
and Qutput Disable Time from Low Level

1998 Feb 13 1093



Philips Semiconductors Product specification

2.5V/3.3V 18-bit universal bus transceiver (3-State) 74ALVT16601
TEST CIRCUIT
veo 6.0V or Vg X 2 — B W —— — Vin
T ® Open \ecamive i vl
VIN AL T GND  PULSE | 10% 10% ) o
I PULSE | BT | ‘j L ,i
GENERATOR ‘@—g ' | tTHL (tF) TLH (R)
A | cL'l- R - i‘ tTLH R - kot R
Ll L I L e N
= - - = = = - POSITIVE

Test Circuit for 3-State Outputs PULSE

SWITCH POSITION
TEST SWITCH
toyztez | BV oOrVeogyo
teLtpHL | Open
tpHztpzn | GND

INPUT PULSE REQUIREMENTS

DEFINITIONS FAMILY — — . .
R = Load resistor; see AC CHARACTERISTICS for value. mplitude ep. Rate tw R i
CL= Load capacitance includes jig and probe capacitance: 3.0Vor Vee

See AC CHARACTERISTICS for value 74ALVT16 | whichever | <10MHz | 500ns | <2.5ns| <2.5ns

: ig loss

Ay = Termination resistance should be equal to Zgy of

pulse generators.

Swp0220
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