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Philips Semiconductors Product specification
16-bit dual supply translating transceiver; (3-State) 74ALVC164245
FEATURES PIN CONFIGURATION
® Wide supply voltage range
- Aport: 1.2 to 3.6V B
- T - 1DIR E 48] 1OE
- Bport: 1.2 to 5.5V 180 [2] [47] 140
® Complies with JEDEC standard no. 8-1A 181 3] 48] 141
® Control inputs voltage range from 2.7V to 5.5V anp [4] 45] G
® CMOS low power consumption 182 [ 5] [44] 142
® Direct interface with TTL levels 183 [6] 43] 143
vee [7] 42 Voo
184 [ 8 41| 14
DESCRIPTION (e} o
The 74ALVC164245 is a high-performance, low-power, low-voltage, 185 9] 40 145
Si-gate CMOS device, superior to most advanced CMOS GND E E] GND
compatible TTL families.
186 [11] 38] 146
The 74ALVC164245 is a 16-bit (dual-octal) translating transceiver 37 1A
and is designed to interface between a 5V bus and 3V bus in a 187 E j-] 7
mixed 3V/5V supply environment. This device can be used as two 2B0 [7_5 E 2A0
8-bit transceivers or one 16-bit transceiver. The direction control 281 E @ 2A1
inputs (1DIR, 2DIR) determine the direction of the data flow. nDIR
(active HIGH) enables data from nA ports to nB ports. nDIR (active GND [15 34] GND
LOW) enables data from nB ports to nA ports. The output enable 282 E @ 2A2
inputs (10E, 20E), when HIGH, disable both nA and nB ports by
placing them in a high impedance OFF-state. The nB ports interface 283 [17} [02] 243
with the 5V bus. The nA ports interface with the 3V bus. In suspend vee [1 [31] vee
mode, when one of the supply voltages is zero, there will be no 20l 2a
current flow from the non zero supply towards the zero supply. 284 E j 4
Vee1 2 Vegz (except in suspend mode). 265 [2df 29] 2a5
GND [27] 28] aND
286 [22] 27] 246
267 [23] 26] 247
2DIR [24 125] 20E
SW00198
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA DWG NUMBER
48-Pin Plastic SSOP Type I —40°C to +85°C 74ALVC164245 DL AC164245 DL SOT370-1
48-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVC164245 DGG AC164245 DGG S0T362-1
QUICK REFERENCE DATA
GND = 0V; Tamp = 25°C; t, = t; < 2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CL = 50pF
teHLtPLH nA to nB Veer = 5.0V 3.7 ns
nBto nA Veeoe = 3.3V 3.1
C Input capacitance 5 pF
Civo Input/output capacitance 10 pF
Cpp Power dissipation capacitance per gate Vi = GND to Vcc! 20 pF

NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp x Vo x £ + X (CL x Vo2 x 1,) where:
fj = input frequency in MHz; C_ = output load capacity in pF;
fo = output frequency in MHz; Ve = supply voltage in V;
2 (CL x Vee? x 1) = sum of outputs.
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Philips Semiconductors Product specification

16-bit dual supply translating transceiver; (3-State) 74ALVC164245

PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUTS
1 1DIR Direction control nOE nDIR nAn nBn
2, 3,151, :52 891 1Bot01B7 |Data inputs/outputs L L A=B inputs
4,10, 15, 21, GND GND L H inputs B=A
28, 34, 39, 45 H X V4 z
7,18 Veer Positive supply voltage (5V bus) H = HIGH voltage level
13. 14 16, 17 L = LOW voltage level
1 9’ 20‘ 22’ 23' 2B0 to 2B7 Data inputs/outputs X = don’t care
L z = high impedance OFF-state
24 2DIR Direction control
25 SO Output enable input LOGIC SYMBOL (IEEE/NEC)
(active LOW)
26, 27, 29, 30, :
32,33, 35, 36 2A7 to 2A0 Data inputs/outputs R o
31,42 Voo Positive supply voltage (3V bus) 1DIR 1_i 3 EN1 [BA}
37, 38, 40, 41, . 3 EN2 [AB]
43, 44, 46, 47 1A7 to 1A0 Data inputs/outputs JOF 25 ~J e
48 1OE Output enable input 2DIR Lﬁ 6 EN4 [BA)
(activé LOW) 6 EN5 [AB]
47 — - 2
LOGIC SYMBOL 140 —E vi 4 :j— 180
> 2w
1 24
1DIR 2DIR A1 28 3 g1
E :Ii“eﬁE E :11125 20F TV .. - w—2 182
1A047 2 1BO 2A036 13 2BO 1A3 —i:i—q-y— —4—»—6 1B3
h h 1A4 L¢—>— —4—.——-—8— 1B4
1A1 ‘&TF 3481 2a1 SLT—F 14 o1 185 20 ] | 2 1BS
% ] ) %] 146 2L | -1 188
1;\2““T_§4 5 iB2 2A23iT_F 15 282 a7 7 12 o,
1
’qj 36 13
2|J 2A0 v4 g 2B0
14348 6183 24332 o N o7 283
'——,I‘ I L j > 5w
35 14
1a4 4 8484 2a2%0 19 ;g4 A1 = —>—— 261
j m——g 2A2 ___<_>_33 —4—»—16 282
1A5‘&T_l;‘ 9185 24520 V'( 20 Bs 223 2 on | T 283
%J T ?_I 2A4 —30—-—4—» 4._19 2B4
1A63LT_F 1186 ZAGZLTF 22 5pg a5 29 o | | e 20 s
21_] , %J YV A—— 22 285
37 1 26 23
1A7 @_ 1B7  2A7 2B7 oa7 28 R
SW00196
SW00197
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Philips Semiconductors Product specification
16-bit dual supply translating transceiver; (3-State) 74ALVC164245

ABSOLUTE MAXIMUM RATINGS1: 2

In accordance with the Absolute Maximum Rating System (IEC 134)

Voltages are referenced to GND (ground = 0V)

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vect DC supply voltage (B Port) -0.51t0 +6.0 \
Veez DC supply voltage (A Port) -0.51t0 +4.6 \

ik DC input diode current V) <0 -50 mA
Vi DC input voltage Note 3 -0.51t0+5.5 \Y
Vio DC input voltage range for 1/0Os -0.5to Vg +0.5 Vv
lok DC output diode current Vo >VecorVo < 0 +50 mA
Vo DC output voltage Note 3 —-0.5t0 Vg +0.5 \4
lo DC output source or sink current Vo=0to Vg +50 mA
lanps lce DC V¢ or GND current +100 mA
Tsig Storage temperature range —60 to +150 °C
Power dissipation per package For temperature range: —40 to +125 °C
Prot ~plastic medium-shrink SO (SSOP) above +55°C derate linearly with 11.3 mW/K 850 mwW
—plastic mini-pack (TSSOP) above +55°C derate linearly with 8 mW/K 600
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 CONDITIONS N AR UNIT
DC suppl I f . d perf
Veet B ri))py voltage (for max. speed performance} Veer = Voea 27 55 v
DC supply voltage (for max. speed performance
Veez (A Pol’%py ge ( P P ) Vee1 = Veez 27 3.6 v
DC supply voltage (for low-voltage applications
Voor | papply voltag ( ge app ) Veer = Veen 1.5 55 v
DC suppl It: for low-voltage lications
Vees A F,or%pyvo age (for low-voltage applications) Veet = Voce 15 36 v
Vi DC Input voltage range 0 55 \'
Vio DC Input voltage range for I/Os A Port o] Veez \
Viio DC OQutput voltage range for I/Os B Port 0 Veet \
Vo DC Output voltage range A Port 0 Veez v
Vo DC Output voltage range B Port 0 Vees \%
Tamb Operating free-air temperature range -40 +85 °C
Vee =1.2t02.0V 0 50
tn 4 Input rise and fall times Voo =2.7103.0V 0 20 ns/V
: Ve =3.0t0 5.5V 0 10
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Philips Semiconductors Product specification
16-bit dual supply translating transceiver; (3-State) 74ALVC164245
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN TYP! | MAX
Via HIGH level Input voltage (B Port) Voo = 4.5 to 5.5V (Note 2) 2.0 \%
Vin HIGH level Input voltage (A Port) Voo = 2.7 t0 3.6V (Note 2) 2.0 \'
\U LOW level Input voltage (B Port) Voo = 4.5 to 5.5V (Note 2) 0.8 Vv
Vi LOW level Input voltage (A Port) Voo = 2.7 10 3.6V (Note 2) 0.8 \
Vee = 4.5V; Vi = Vi or Vi Ig = —100pA Vee-02 | Vee
Vor HIGH level output voitage (B Port) Vee =4.5V; Vi =Vigor Vi lp = —24mA Voo —0.8 Vv
Vog =4.5V; Vi = Vg or Vi Ig = —12mA Vcc—0.5
Ve = 3.0V; V| =V|y or V. ; lo = —100pA Veg—02
VoH HIGH level output voltage (A Port) Voo =3.0V; Vi =ViyorVy; lp=-24mA Vg —1.0 \
Vee =27V, Vi =Vijor V) lo =-12mA Vee-06 | Vee
Vee = 4.5V; V) = Vg or Vi; lo = 100pA 0.20
VoL LOW level output voltage (B Port) Ve =4.5V; Vi=VyorVy;lg=24mA 0.55 \
Vee =45V, Vi=Viyor V) lo=12mA 0.40
Vee = 3.0V; V)= Vi or Vii; o = 100pA 0.20
VoL LOW level output voltage (A Port) Vee =3.0V, Vi=Viqor Vi lp = 24mA 0.55 \Y
Vec =27V, V=V or Vi lo= 12mA 0.40
Vee = 3.6V, Vp=5.5V or GND Control pins +0.1 +5
h Input leakage current HA
Veeo = 3.8V, Vy=Vee or GND | Data input pins +0.1 +5
iz | pory o Common VO pins Vee = 5.5V; V) = Vg or GND +0.1 | 15 | pA
iz '(Rpgé‘r’t‘)’"em for common I/O pins Vee = 8.6V; V) = Vg or GND +01 | +15 | pa
oz 3-State output OFF-state current (B Port) | Vo = 5.5V; V= Vi or Vy; Vo = Ve or GND 0.1 +10 uA
toz 3-State output OFF-state current (A Port) | Vg = 3.6V; V= Vi or Vi ; Vg = Vg or GND 0.1 +10 uA
lce Quiescent supply current (B Port) Vo =5.5V; V=V or GND; g =0 0.2 40 pA
lee Quiescent supply current {A Port) Vee =3.6V; Vi =Vec orGND; Ig=0 0.2 40 A
Alce ﬁ:‘)ﬂi{ig{:f('g‘ggfge"t SUpply currentper 1y . _ 27V to 3.6V; V; = Veaz ~0.6V: Ig = 0 5 | 500 | pa
Alge ?gﬂ:g?’;?r'lq(/‘ﬁsgﬁ)"t Supply currentper |y .. _ 27V 10 3.6V; V; = Ve ~0.6V: I = 0 5 500 | pA
NOTES:

1. All typical values are at Vo = 5.0V, Veez = 3.3V and Ty = 25°C.
2. if Vege <2.7V, the switching levels at all inputs are not TTL compatible.
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Philips Semiconductors

Product specification

16-bit dual supply translating transceiver; (3-State)

74ALVC164245

AC CHARACTERISTICS
GND = 0V; tg = tg = 2.6ns; C|_ = 50pF; R = 5009; Tamp = —40°C to +85°C.
LIMITS
Veet = 5.0V +0.5V Veeop = 5.0V 0.5V
SYMBOL PARAMETER WAVEFORM Vs = 3.3V £0.3V Vees = 2.7V UNIT
TYP! MAX TYP! MAX
tPHL Propagation delay
toLH nAn to nBn 1 3.9 5.5 4.3 6.5 ns
tPHL Propagation delay
toLn nBn to nAR 1 3.6 5.0 4.1 6.0 ns
tpzH 3-State output enable time
tozr nOE to nAn 2 5.5 8.0 6.2 9.0 ns
tpzH 3-State output enable time
tpzL nOE to nBn 2 4.9 7.0 55 8.0 ns
tpHz 3-State output disable time
tPLZ nOE to nAn 2 4.9 7.0 5.2 7.5 ns
tpHz 3-State output disable time
tpLz nOE to nBn 2 5.2 7.5 5.5 8.0 ns
NOTE:
1. All typical values are at Voo = 5.0V, Voez = 3.3V and Tymp = 25°C.
AC WAVEFORMS
Vpm =1.5VatVee = 3.6V
Vm=0.5 *Veea atVeca = 4.5V.
Vyx = Vg + 0.3V atVgg < 3.6V
Vx=VgL+ 0.1 =+ (Vo — Vo) at Vgca = 4.5V
Vy =VoH 0.3V at Ve = 3.6V
Vy=Vou=0.1 * (Voq —~ Vo) atVeca = 4.5V
VoL and Vpy are the typical output voltage drops
that occur with the output load.
Vi e e m e -
" / \
OF INPUT Vm VM
An, Bn / N
INPUT VM
GND
GND
tPHL 1PLH [ tpz - toz)
Von Veg === =fpe=wmmebmemo o
B An OUTPUT
OUTPUT VYm OPF 1oL oW ™
Vx
VoL -~ - -~~~ =~-- VoL
SW00063
Waveform 1. Waveforms showing the input (nAn,nBn) to teHz —™ M ez ™™
output (nBn, nAn) propagation delays Vo A
OUTPUT u /
HIGH-to-OFF Vi
OFF-to-HIGH
GND - - -~~~ -c-|--=--%
utput o tput - tput:
enabled disabied ™ enabled
SWo0072

Waveform 2. Waveform showing the 3-State enable and
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Philips Semiconductors Product specification
16-bit dual supply translating transceiver; (3-State) 74ALVC164245
TEST CIRCUIT
s
Vee : 2 Voo Vooz
o— Open
T o— GND 3.6
ViN Vour AL 22
PULSE '
GENERATOR DUt 27 A : e
Rt CL == R 24 . _. b
l 1 21 e bbb
= _ = = = = 1.8 3 : N B 8 5 S
Test Circuit for 3-State Qutputs 1.5 " o L
SWITCH POSITION 1.2 |
TEST | SWITCH Veo Vi 0 12 15 1.8 21 2.4 27 30 33 36 39 42 45 48 51 54
tpLp/t Open < 2.7V V %
PLHPHL ) cc Full operation W Complies with TTL levels cct
tprz/tezL | 2+ Ve 27-36V | 27V Voo = Yooz
tprz/tpzH GND 45-55V | 27V SWp0201
Figure 2. Supply operating area
DEFINITIONS
R =Load resistor; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; (r‘&) 14 T 1T T 1
see AC CHARACTERISTICS for value. Ato B typical
Rt = Termination resistance should be equal to Zoyt 12 b 2.7V < Vggy < 5.5V
of pulse generators. SW00047 :
Figure 1. Load circuitry for switching times
10
8
6
4
2
o
1.2 1.4 16 1.8 2.0 22 2.4 26
Veez
SW00148

Figure 3. Propagation delay as a function of the
supply voltage, Vo2
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Philips Semiconductors

Product specification

16-bit dual supply translating transceiver; (3-State) 74ALVC164245
SSOP48: plastic shrink small outline package; 48 leads; body width 7.5 mm SOT370-1
: [A]
! //_\\
H !/ \ \
f J
P L\ ,
cr | \\\/
- He | =
_ v
Loy e |
. f As “\ ay  §
Owmim | 4 L |
pin 1 index !
; | f I
,HHHHHHHMLHHHIHHHHHHHHHHFH24 L~
| @@
P
0 5 10 mm
L 1 1 1 1 A 5 J
scale
DIMENSIONS (mm are the original dimensions)
UNIT m’:x Ay | A | Ay | b, c | DM EM] o Heg L Lp | @ v w y |z | o
mm | 28 | 05 | 220|025 | 05 | ons |157s| 74 |035| 107 | 14 | o0 | 15 |o@s [oe |0 |51
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION EC JEDEC EAS PROJECTION ISSUE DATE
SOT370-1 MO-118AA = @ e
1995July  pg 731082k 0097997 059 M 8

This Material Copyrighted By Its Respective Manufacturer




Philips Semiconductors

Product specification

16-bit dual supply translating transceiver; (3-State) 74ALVC164245

TSSOPA48: plastic thin shrink small outline package; 48 leads; body width 6.1mm SO0T362-1

128
12.4

%«seatiw plane

1

“M’H‘HHHHHHHHHFHHHHHHHHHHH25

Dimensions in mm.

6.0
i //_\\/E
; \
1 ! ]
/

f \ o !

i

MeAsao
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