Philips Semiconductors

Product specification

2.5V/3.3V 16-bit transceiver
wWith/30cY tériiriatibn/résistors (3-State)

74ALVT162245

FEATURES

® 16-bit bidirectional bus interface
® 3-State buffers

® 5V |/O compatibile

® Output capability: +12mA/-12mA

® TTL input and output switching levels

® |nput and output interface capabil

ity to systems at 5V supply

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

resistors to hold unused inputs

® Live insertion/extraction permitted

® Outputs include series resistance

of 30Q2 making external

termination resistors unnecessary

® Power-up 3-State

® No bus current loading when output is tied to 5V bus
® Latch-up protection exceeds 500mA per JEDEC Std 17
® ESD protection exceeds 2000V per MIL STD 883 Method 3015

and 200V per Machine Model
QUICK REFERENCE DATA

DESCRIPTION

The 74ALVT162245 is a high-performance BiCMOS product
designed for Vg operation at 2.5V or 3.3V with I/O compatibility up

to 5V.

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 (nOE) input for
easy cascading and a Direction (DIR) input for direction control.

The 74ALVT162245 is designed with 30€2 series resistance in both
the High and Low states of the output. This design reduces line
noise in applications such as memory address drivers, clock drivers,
and bus transceivers/transmitters.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Tamb = 25°C 2.5V 3.3v
o P to nBx or nBi o i 1 = 50pF 24 | 20 ns
CiN Input capacitance DIR, OE V| =0V orVgg 3 3 pF
Cio I/O pin capacitance Vijo=0Vor Voo pF
lccz Total supply current Outputs disabled 40 70 A
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA DWG NUMBER
48-Pin Plastic SSOP Type |lI —40°C to +85°C 74ALVT162245 DL AV162245 DL SOT370-1
48-Pin Plastic TSSOP Type |l —40°C to +85°C 74ALVT 162245 DGG AV162245 DGG SOT362-1

PIN DESCRIPTION

LOGIC SYMBOL
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PIN NUMBER SYMBOL NAME AND FUNCTION
1,24 nDIR Direction control input
47,486, 44, 43,
gé gg gg g; nAO — nA7 | Data inputs/outputs (A side)
30, 29, 27, 26
2,3,5,6,8,9,
:II16 :Ili :Ilg 123 nBO — nB7 | Data inputs/outputs (B side)
22,23
o5 48 nOE Output enable input
’ (active-Low)
41015212 | GND | Ground (oV)
7,18,31,42 Voo Positive supply voltage
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Philips Semiconductors Product specification

2.5V/3.3V 16-bit transceiver
with" BeOMEYAIARon féSistors (3-State)

74ALVT162245

PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
u —_—
1DIR [ 1] 48] 10E or 48 DN o
180 [ 2] 47] 140 1DIR _ﬁ 3EN1 (BA)
181 [3 48] 1A1 3EN2 (AB)
[ :‘ 20E LB a3
GND [ 4] 45] GND
2DIRAﬁ 3EN1 (BA)
1B
2 [5] [44] 182 3EN2 (AB)
183 [ 6] 43] 1A3 N .
Vee [ 7] 42] vee 1A0 —:47 vid :_2 1B0
184 [ 8] [41] 1a4 > o2v
185 [ 9] 40] 145 141 20 ] | 2 131
GND [10] 39] GND 12 g L2 32
43 8
186 [1] 35] 186 1A i —a——— 183
41 8
187 [17] 37] 1a7 e n - - . 184
1A5 =————p— [——— 5
280 [19 36| 200 a8 ]y
1A6 ettt |—a—p—— 1B6
2B1 [14 35| 2A1
E % i 2 2
GND [15 34| GND
op0 38 vi< 13 e
282 |19} 33] 2n2 | > v I
283 [17) 32] 283 A1 Begp | | 't oB1
Veo [18] 31] Voo 2n2 g 1% o2
284 [19) 30] 24 283 52 gt | 2B3
285 [20) 29 245 - a2 284
GND [21] 28] aND 285 22 gp] w22 285
286 [22 27) 206 206 L] 22 286
26 23
oB7 @ @ oA7 2A7  —t—p—] ——p—— 2B7
2oir 24 =) o SV00066
SW00061 FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
OE DIR A B
SCHEMATIC OF EACH OUTPUT N N nax neEx
L L nAx = nBx Inputs
Voo L H Inputs nBx = nAx
Vee
H X A A
H =High voltage level
L =Low voltage level
<L X = Don’t care
:: 270 Z =High Impedance “off” state
! OUTPUT
<
gzre
SW00206
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Philips Semiconductors

Product specification

2.5V/3.3V 16-bit transceiver

With BRQVBNRIAERIoR Fesistors (3-State) 7AALVT162245
ABSOLUTE MAXIMUM RATINGS1:2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Voo DC supply voltage -0.51t0+4.6 \
Ik DC input diode current V<0 -50 mA
V) DC input voltage3 —05t0+7.0 Y
lok DC output diode current Vo<0 -50 mA
Vour DC output voltage® Output in Off or High state -05t0+7.0 \
QOutput in Low state 128
louT DC output current mA
Output in High state -64
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 negative voltage ratings may be exceeded if the input and output clamp current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER 2.5V RANGE LIMITS | 3.3V RANGE LIMITS UNIT
MIN MAX MIN MAX
Voo DC supply voltage 2.3 2.7 3.0 3.6 \Y
V) Input voltage 0 55 0 55 \Y
ViH High-level input voltage 1.7 2.0 \
VL Input voltage 0.7 0.8 \Y
loH High-level output current -8 -12 mA
loL Low-level output current 12 12 mA
At/Av Input 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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Philips Semiconductors

Product specification

2.5V/3.3V 16-bit transceiver

with" BeOMEMAEdion resistors (3-State)
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 Voo =3.0V; ik =-18mA -085 | -1.2 \Y
VoH High-level output voltage Voo =3.0V; loy =—12mA 2.0 2.3 \Y
VoL Low—level output voltage Voo =3.0V; lgL = 12mA 0.6 0.8 \Y
Voo =3.6V; V| =Vgg or GND Control pins 0.1 +1
VCC =0or3.6V; V| =55V 01. 10
I Input leakage current A
VCC =3.6V; V| = VCC . 0.5 1
Data pins#
VCC =3.6V; V| =0V 0.1 -5
lorFF Off current Voo =0V; Vjor Vg =0to 4.5V 0.1 +100 A
VCC =3V, V| =0.8V 75 130
Bus Hold current
IHOLD . Voo =3V; V=20V =75 -140 LA
Data inputs®
Voo =0V to 3.6V; Voo = 3.6V +500
Current into an output in the _ . _
lEx High state when Vo > Vo Vo =5.5V; Vg =3.0V 50 125 LA
Power up/down 3-State output | Voo <£1.2V; Vo = 0.5V to Vgg; V) = GND or Voo
IPUPD | currentd OE/OE = Don't care 40 +100 KA
lccH Ve = 3.6V; Outputs High, Vi = GND or Vgg, lo=0 0.07 0.1
lcoL Quiescent supply current Vee = 3.6V, Outputs Low, Vi = GND or Vgg, lo=0 3.5 5 mA
lccz Ve = 3.6V; Outputs Disabled; V| = GND or Vg, lo= 05 0.07 0.1
Additional supply current per Voo =3V to 3.6V; One input at Vgg—0.6V,
Alce input pin2 Other inputs at Vg or GND 0.04 0.4 mA
NOTES:

1. Alltypical values are at Vg = 3.3V and Tgp = 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 Vg between 0V and 1.2V with a transition time of up to 10msec. From Vgg=1.2Vto Vg =3.3V+0.3Va
transition time of 100usec is permitted. This parameter is valid for Tgmp = 25°C only.

® o~

Unused pins at Vg or GND.
lccz is measured with outputs pulled up to Vg or pulled down to ground.
This is the bus hold overdrive current required to force the input to the opposite logic state.

AC CHARACTERISTICS (3.3V +0.3V RANGE)
GND = 0V; tg = tp = 2.5ns; G| = 50pF; R = 500Q; Tomp = —40°C to +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Vee =3.3V £0.3V UNIT
MIN TYP1 MAX
tpLH Propagation delay 1 0.5 2.3 3.6 ns
tPHL nAx to nBx or nBx to nAx 0.5 2.0 3.1
tpzH Qutput enable time > 1.0 3.0 5.0 ns
tpzL to High and Low level 1.0 2.6 3.9
tpHZz QOutput disable time > 1.0 3.6 52 ns
tpLz from High and Low Level 1.0 3.0 4.6
NOTE:
1. Alltypical values are at Vg = 3.3V and Tgp = 25°C.
1998 Feb 13 5




Philips Semiconductors

2.5V/3.3V 16-bit transceiver

Product specification

With BRQVBNRIAERIoR Fesistors (3-State) 7AALVT162245
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 -085 | -1.2 \Y
VoH High-level output voltage Voo =2.3V; gy =—-8mA 1.7 v
VoL Low-level output voltage Voo =2.3V; lgL = 12mA 0.6 0.7
Voo =2.7V; V| =Vgg or GND Control pins 0.1 +1
Vog=0o0r27V; V=55V 0.1 10
I Input leakage current A
Voo =2.7V; V) =V¢e ) 0.1 1
Data pins#
Veg=2.7V; V=0 0.1 -5
lorFF Off current Voo =0V; Vjor Vg =0to 4.5V 0.1 +100 A
Bus Hold current Voo =2.3V; V| =0.7V 90
HOLD | st inputs® Voo =23V, Vi = 1.7V 75 nA
CC R
lex gg;ﬂ‘;’;‘ﬁgf;‘;gﬂ '\’/‘C‘Ee Vo = 5.5V; Voo = 2.3V 20 | 125 | pa
IPUPD EL?rvrv:r:tgp/down 3-State output g%(/;oiE‘I fg;::'?c:a?ésv to Vgg; VI = GND or Vg 40 100 LA
lccH Vee =2.7V; Outputs High, Vi = GND or Vgg, lo=0 0.04 0.1
lcoL Quiescent supply current Ve =2.7V; Outputs Low, Vi = GND or Vgg, lo=0 25 4.5 mA
lccz Vee =2.7V; Outputs Disabled; V= GND or Vg, lo= 05 0.04 0.1
Alce ﬂ%ﬂlttlggazl supply current per g?r?; iﬁﬁxstztz\./?g (())rné,i\lngut at Vgc—0.6V, 0.05 0.4 mA
NOTES:

1. Alltypical values are at Vg = 2.5V and Tgqp = 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 Vg between 0V and 1.2V with a transition time of up to 10msec. From Vgg=1.2Vto Vg =25V +0.2Va

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

® o~

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

AC CHARACTERISTICS (2.5V +0.2V RANGE)
GND = 0V; tg = tp = 2.5ns; G| = 50pF; R = 500Q; Tomp = —40°C to +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Vee =25V £0.2V UNIT
MIN TYP1 MAX
tpLH Propagation delay 1 15 2.9 53 ns
tPHL nAx to nBx or nBx to nAx 1.5 24 4.7
tpzH Qutput enable time > 1.5 4.3 6.3 ns
tpzL to High and Low level 15 3.1 4.6
tpHZz QOutput disable time > 1.5 4.2 6.2 ns
tpLz from High and Low Level 15 33 51
NOTE:
1. Alltypical values are at Vg = 2.5V and Tgqp = 25°C.
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Philips Semiconductors

Product specification

2.5V/3.3V 16-bit transceiver
with" BeOMEYAIARon féSistors (3-State)

74ALVT162245

AC WAVEFORMS

NOTES:

1. Vy=15VatVge = 3.0V, Vy=Ve/2at Voo = 2.7V

2. Vyx=VoL+0.3VatVge 2 3.0V, Vx=Vg +0.1 - VgcatVge = 2.7V
3. Vy=Vpoy—-03VatVge = 3.0V, Vy=Vgy—-0.1-VgcatVge = 2.7V

***** 3.0V or Vgg
whichever

3.0Vor Vg
/ whichever
Vi is less

! v
ol Vi Vi sl NRUT \ " /
ov - — ov
e Tpiz =
TpLH 3.0V or
Vee
— — Vou OUTPUT Vi /
it ” ” I
- Tz te TpHz oL
Yo xi Vou
SWo0172 OUTPUT Vy Vy
Waveform 1. Input to Output Propagation Delays
ov
SW00173
Waveform 2. 3-State Output Enable and Disable Times
TEST CIRCUIT AND WAVEFORMS
6V or
Lo Veex2 90% N | w '/ 90% AMP (V)
T © OPEN  \eaaTivE VM VM
VIN VouT AL GND PULSE 10% 10% y
PULSE L
GENERATOR © DUT . THL (tF) ™ tTLH R)
Ry J_ oL AL ~ e T R et e
1 L L L :_I: L 90% 90% AMP (V)
= = = = = = = POSITIVE v v
Test Circuit for 3-State Outputs PULSE M M
10% 7 N 10%
\ tw \ ov
SWITCH POSITION
Vi = 1.5V or Ve / 2, whichever is less
TEST SWITCH Input Pulse Definition
tPHz/tPzH GND
tpLzftpzL | BV or Voo x 2
tPLH/APHL open
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY
R( = Load resistor; see AC CHARACTERISTICS for value. Amplitude Rep. Rate tw R (=
C| = Load capacitance includes jig and probe capacitance; 3.0V or Vg
see AC CHARACTERISTICS for value. 74ALVT16 | whichever | <10MHz | 500ns| <2.5ns| <2.5ns
Rt = Termination resistance should be equal to Zgy of is less

pulse generators.

SWo0162
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Philips Semiconductors Product specification

2.5V/3.3V ALVT 16-bit transceiver

" " 74ALVT162245
with" BeOMEYAIARon féSistors (3-State)
SSOP48: plastic shrink small outline package; 48 leads; body width 7.5 mm SOT370-1
- D - - E [A]
| | i \
— | A T
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1 1 \
- c‘:% | \\ H/
Ty | e He =
—»IZ
48 | 25
ATHHHHHHHHHHH.HHHHHHHHHHHH
I
i i
1 T \ Q T
-\ 1 . ] | A
_! f As \ Bt
| : by
pin 1 index 1 ? 0
g I — LP |g— f
ﬂHHHHHHWHHHMHHHHHHHWH24 -1
detail X
+|E|<_ !
0 5 10 mm
L 1 1 1 1 1 1 1 1 1 J
scale
DIMENSIONS (mm are the original dimensions)
UNIT m‘:X_ Ay | Ay | Ag | bp | ¢ |DM[ED| e | He | L [Lp| @ v w y |z e
0.4 | 235 03 | 022 [16.00| 76 10.4 10 | 1.2 0.85 °
mmo| 28 | g5 | 220 |9 | 02 | 013 1575 7.4 |85 101 | 4 | 06 | 10 | 02D [ O18 | 01 |54 g°
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION EC JEDEG e PROJECTION ISSUE DATE
SOT370-1 MO-118AA = @ PP
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Philips Semiconductors Product specification

2.5V/3.3V ALVT 16-bit transceiver
With BOOMELMAENoR FeSisiors (3-State) 74ALVT162245

TSSOP48: plastic thin shrink small outline package; 48 leads; body width 6.1mm SO0T362-1

2

g 129 6.5

2 N 6.0

E : — \J
O A R 02t _Jf g ; Ll ]
- 0.1 r| N /

8.4 ~
' 7.9

= [ou

48ﬁHHHHHHHHHHHHHHHHHHHHHHH25
| +

| R e f

-t — ogs 015 m 12
95 0,05 1.0
pin 1 inde f I J’ 1

| 0.8 4
oo b

HHHHHHHHHHHWHHHHHHHHHHH24

o o | grea

Dimensions in mm.
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