(1) PERICOM'

Pl 74AV C164245L A

Features

e PI74AVC164245L A isdesignedfor low voltageoperation:

15V-25V1t03.3V

* Industrial operationat—40°Cto+85°C

» Packag (Pb-free& Greenavailable):
—48-pinplastic240-mil TSSOP(A)
—48-pinplastic173-mil TV SOP(K)

Truth Table(each8-bit section)

I nputs
— Operation
OE DIR
L B datato A bus
L H A data to B bus
H X | solation

Block Diagram

16-Bit 1.5-2.5V to 3.3V Leve Shifting
Transceiver with 3-Sate Outputs

Description

Pericom Semiconductor’ sPI74AV C164245L A, a16-bit (dual-octal)
noninverting bus transceiver, contains two separate supply rails:
B port (VceB), set at 3.3V, and A port (Vcca), set to operate
at1.5-2.5V. Thisarrangement permitstranslationfromal.5-2.5V to
3.3V environment andviceversa. Thecontrol pins, OEandDIR are
controlledby Vccp -

The PI74AVC164245LA is designed for asynchronous
communication between data buses.

To ensure the high impedance state during power up or power
down, the output-enable (OE) input should betied to V cc through
apullupresistor: theminimumvalueof theresi stor isdetermined by
the current-sinking capability of the driver.

PinConfiguration
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To Seven Other Channels

(LVTTL)1DIR [ 1 ~ 48] 1OE(LVTTL)

1B1 ]2 477 1A1

1B2 ] 3 46[] 1A2

GND [ 4 451 GND

1B3 ] 5 44177 1A3

1B4 ] 6 431 1a4
(3.3v)vees [ 7 42 [] VCCA(1.5V-2.5V)

1B5 ] 8 411 1A5

1B6 ] 9 40[] 1A6

GND [] 10 39[1 GND

1B7 [ 11 38[11A7

1B8 [ 12 . 37[1As

o1 O] 13 48PN g5 5n4

2B2 [] 14 AK 351 2A2

GND [] 15 341 GND

2B3 [] 16 33[] 2A3

2B4 [] 17 32[] 2n4
(3.3V)vee [ 18 31 VCCA(1.5V-2.5V)

2B5 [] 19 30[] 2A5

2B6 [] 20 29[ 2A6

GND [] 21 281 GND

27 [] 22 271 2A7

2B8 [] 23 26 [] 2A8
(LVTTL)2DIR [] 24 25 [] 20E(LVTTL)
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() PERICOM'

PI74AVC164245L A
16-Bit 1.5-2.5V t0 3.3V L evel Shifting
Transceiver with 3-StateOutputs

Maximum Ratings

(Absolute maximum ratingsover operating free-air temperaturerangefromVeegp a 3.3V & Veca a 1.5- 2.5V, unless otherwi se noted)

Supply voltage range:  VCCA -eeevvvrveeeeeresessisiinnee -0.5Vto3.8v Continuous OUtPUL CUITENt, 10 ..vvveeeereeecceceeeeeeeeeeeseeeeesoe +50mA
VECB v —0.5Vt04.6V Continuous current through eachVcc or GND ........... +100mA
Input Voltage Range, V| Except I/0 ports(l) ...... -0.5Vto4.6V Package thermal impedance, 0; A3 A package .......... 89°C/W
1/0 port A@ ... ~05VtoVcca+0.5V ’
110 port BY ... 0.5V toVees+0.5V K package..........cccocovevevennns 58°C/W
Input clamp current, Ik (V1<0) oo —-50mA V PACKAOR crvvsnessnnssnnssenes W
Output clamp current, lok (VO<0) ...veovvereereereeeereenn. -50mA SIOrage temMperalure range, TSTG ... —65°Cto150°C
Note:

Stresses greater than those listed under MAXIMUM RATINGS may cause permanent damage to the device. Thisis a stress rating only and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

Recommended Operating Conditionsfor Vccp at 3.3V

Min. M ax. Units
Vceg® Supply voltage 3.0 3.6
VIH High-level voltage 2
VL Low-level voltage 0.8 \Y
Via Input Voltage 0 Vces
Vog Output Voltage 0 Vces
loH High-level output current =12 mA
loL Low-level output current 12
At/Av Input trangition rise or fall rate 10 ns/V
Ta Operating free-air temperature —40 85 °C
Recommended Oper ating Conditionsfor Vcca at 2.5V™
Min. M ax. Units
Veea® Supply voltage 23 27
VIH High-level voltage Vecea = 2.3V to 2.7V 1.7
VL Low-level voltage Vcea =23V to 2.7V 0.7 \
Vis Input voltage 0 Veea
Voa Output voltage 0 Veea
i VCCA =23V -8
loH High-level output current
Veea = 2.7V -12 mA
VCCA =23V 8
loL Low-level output current
Vcea = 2.7V 12
At/Av Input transition rise or fall rate 10 ns/V
Ta Operating free-air temperature —40 85 °C

Notes:

1. Thisvalueislimited to 4.6V maximum.
2. Thisvalueislimited to 3.8V maximum.
3. The package thermal impedanceis cal culated in accordance with JESD 51.
4. To ensure proper device operation, all unused device inputs must be held at the associated Vcc or GND.
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Recommended Oper ating Conditionsfor Vcca at 1.5V

PI74AVC164245L A
16-Bit 1.5-2.5V t0 3.3V Leve Shifting
Transcelver with 3-StateOutputs

Min. M ax. Units
Veea®@ Supply voltage 14 16
VIH High-level voltage Vcea = 1.4V to 1.6V 0.65 X Vcea
VL Low-level voltage Veea = 1.4V to 1.6V 0.35 X Vcea \YJ
Vis Input voltage 0 Veea
Voa Output voltage 0 Veea
. Vcea = 1.4V -2
loH High-level output current
VCCA =16V —6 mA
\Y =14V 2
loL Low-level output current ceA
Veea = 16V 6
At/Av Input transition rise or fall rate 10 nsV
Ta Operating free-air temperature —40 85 °C
Electrical Characteristics(V ccB) (Over recommended operating free-air temperaturerangefor Vccs =3.3V)
Parameters Test Conditions Vces Min. | Typ® | Max. | Units
3.0v 2.8
lon = —100pA
3.6V 34
VoH (A to B)
3.0v 2.2
loH = =12mA
3.6V 2.8
\%
3.0v 0.2
loL = 100uA
3.6V 0.2
VoL (Ato B)
3.0v 05
loL = 12mA
3.6V 0.5
li Control Inputs | V| = Vceg or GND 3.6V 5
loz¥ AorBports |Vo=Vcceor GND 3.6V +10
HA
Icc Vi =Vccgor GND, Io=0 3.6V 20
Alcc ® One input at Ve —0.6V, Other inputs at Vceg or GND 3.0V to 3.6V 500
Ci Cortrol Inputs | V| = Vceg or GND 3.3V 45
pF
Cio AorBports |Vo=Vcegor GND 3.3V 6.5
Notes:

1. Valuelimitedto 4.6V maximum..
2.To ensure proper device operation, all unused device inputs must be held at the associated Vcc or GND.
3. Typical values are measured at Vcc = 3.3V, Ta = 25°C

4. For 1/O ports, the parameter | oz includes the input leakage current.
5. Thisisthe increase in supply current for each input that is at one of the specified TTL voltage levels rather than at 0 or the associated V cc.
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. Pl 74AV C164245L A
PHQ ICUM 16-Bit 1.5-2.5V t0 3.3V L evel Shifting
Transceiver with 3-StateOutputs

Electrical Characteristics(Vcca) (Over recommended operating free-air temperaturerangefor Veea =2.5V)

Parameters Test Conditions Vcea Min. Typ.®@ | Max. | Units
loH = —100pA 23V1to27V | Vcc-01
2.3V 17
VoH (Bto A) lon = 8mA
2.7V 2.0
loH = =12mA 2.1V 18 \%
loL = 100uA 2.3V to 2.7V 0.2
VoL (Bto A) loL = 8mA 2.3V 0.4
loL = 12mA 2.7V 0.5
Iy Cortrol Inputs | V| = Vcea or GND 2.1V +5
lozZ® |AorBports |Vo=Vccaor GND 2.7V +10
Icc Vi =Vcecaor GND, Io=0 2.7V 30 hA
Alcc® Onreinput at Vcca —0.6V, Other inputs at Voca of GND | 2.3V to 2.7V 500
C Control Inputs | V| = Vcea or GND 2.5V 45
Cio AorBports |Vo=Vccaor GND 2.5V 6.5 PF

Electrical Characteristics(Vcca) (Over recommended operating free-air temperaturerangefor Veea =1.5V)

Parameters Test Conditions Vcea Min. Typ.® | Max. | Units
loH = —100pA 14Vito16V | Vcc-01
1.4v 11
VoH (Bto A) loH = —2mA
1.6V 13
lon = —6mA 1.6V 11 Y%
loL = 100uA 1.4v 0.2
VoL (B to A) loL = 2mA 1.6V 0.3
loL=6mA 1.6V 04
lozZ® |AorBports |Vo=Vccaor GND 16V +5
Icc V)i =Vccaor GND, Io=0 1.6V +20 UHA
Alcc® Onre input at Vcea —0.6V, Other inputs at Vcca or GND 1.4V to 1.6V 300
Ci Control Inputs | V| = Vcea ofr GND 15V 45
Cio AorBports |Vo=Vcca or GND 15v 6.5 P
Notes:

1. Theincrease in supply current for each input at one of the specified TTL voltage levels rather than at the associated Vcc.
2. Typical values are measured at Vcc = 2.5V or 1.5V, Ta = 25°C
3. For 1/O ports, the parameter 10z includes the input leakage current.
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SwitchingChar acteristics

PI74AVC164245L A
16-Bit 1.5-2.5V t0 3.3V Leve Shifting
Transcelver with 3-StateOutputs

(Over recommended operating free-air temperature range, Cr. = 30pF (unless otherwise noted), seeFigures 1, 2, 3

PI74AVC164245LA
Vcep = 3.3V £0.3V
Veea = 15V | Veea = 25V
From To +0.10V +0.2V
Parameter (Input) (Output) Min. | Max. | Min. | Max. Units
A B 10 | 35| 10 3.0
trD
B A 1.0 35 1.0 2.8
ten OE B 17 | 45 | 12 | 35
tois OE B 15 | 45 | 10 | 35 .
ten OE A 1.7 4.5 12 35
tois OE A 20 | 45 | 15 | 35
tsk(o) V) 0.3
tsp) D 0.25
Note:

1. Thisisthe skew between any two outputs of the same package, and switching in the same direction. For tsk(e), Output 1 and Output 2 are any

two outputs. For tsk(p), Output 1 and Output 2 are in the same bank.

These parameters are warrented but not production tested.

OperatingCharacteristics, Ta=25°C

VCCA =25V
Test VCCB =3.3V
Parameters Conditions Typical Units
T : C_ = 30pF, 56
Cpp Power Dissipation Capacitance Outputs Enabled (A or B) F = 10 MHz 5 pF
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. Pl 74AV C164245L A
PHQ ICUM 16-Bit 1.5-2.5V t0 3.3V L evel Shifting
Transceiver with 3-StateOutputs

Par ameter M easur ement | nfor mation, Vcca =1.5V +0.10V

o2 x Vce
From Output o Open Test S1
Under Test
GND t0p Open
CL = 30pF tpLz/tpzL 2xVcc
tPHZ/tPzH GND
Load Circuit
Output
Control 3.0V
(low-level ’
enabling) 1.5V ~1.5V
| SR
Output  tpz| 1« > tpLZ
___________ 3.0V Waveform 1 ! Lo ~1.5V
S1ateVv !
Input /1 5v 1.5V i : | VoL+0.10V
l , l . oV ! ===~ VoL
D le——>1 tPHL tPzH > tPHZ i+
tPLH ! | _: _____ VOH O : | ___.VOH
I I utput —
OUtpUt i 0.75V \ 0.75V Waveform 2 ﬂ 0.10V
VoL S1at GND ov
Voltage Wavefor ms Voltage Waveforms
Propagation Delay Times Enable and Disable Times
Figurel.Load Circuit and VoltageWaveforms
Notes:

* CL includes probe and jig capacitance.

* Waveform 1 isfor an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 isfor an output with internal conditions such that the output is high except when disabled by the output control.

« All input pulses are supplied by generators having the following characteristics: PRR <10Mz, Zo = 50Q, tr < 2.5ns, tF < 2.5ns.

* The outputs are measured one at atime with one transition per measurement.

 tp 7z and tpyz are the same as tps,

 tpzL and tpzy are the same as ten.

e tpLH and tpyL are the same as tpp.
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. PI 74AV C164245L A
PHQ/CUM 16-Bit 1.5-2.5V t0 3.3V L evel Shifting
Transcelver with 3-StateOutputs

Parameter M easurement Information, Vcca = 2.5V = 0.2V

2xVce Test S1
o
From Output VIN 5000 o Open
Under Test GND tPD Open
tpLz/tPzL 2xVcc
CL = 30pF I 500Q tpHZ/tPZH GND
Load Circuit
Output
Control 3.0V
(low-level
enabling) 1.5V £1.5V
| \— O ——c )
Output  tpz| 1«—»| > tpLZ
___________ 3.0V Waveform 1 ! Lo 2.5V
S1at6Vv !
Input # 15V 1.5V i X125V | LvoL+0.2v
T N ov | —-——-voL
e le—>1 tPHL tPZH > tPHZ <>
| | .
tPLH ! ! Amm-- VOH o | | ———- VOH
! I utput -
Output 1.25V { 1.25V Waveform 2 1.25V X VoH-0.2V
VoL St1at GND ov
Voltage Waveforms Voltage Waveforms
Propagation Delay Times Enable and Disable Times
Figure2.Load Circuit and VVoltageWaveforms
Notes:

« CL includes probe and jig capacitance.

« Waveform 1 isfor an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 isfor an output with internal conditions such that the output is high except when disabled by the output control.

« All input pulses are supplied by generators having the following characteristics: PRR <10Mz, Zo = 50Q, tr<2.5ns, tF <2.5ns.

« The outputs are measured one at atime with one transition per measurement.

e tpLz and tpqz are the same as tpys,

e tpzL and tpzy are the same as ten.

e tpLH and tpyL are the same as tpp.
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. Pl 74AV C164245L A
PHQ ICUM 16-Bit 1.5-2.5V t0 3.3V L evel Shifting
Transceiver with 3-StateOutputs

Parameter M easurement Information, Vccg = 3.3V +0.3V

6V Test S1
From Output o Open
Under Test GND tPD Open
tpLz/tpz1 6v
CL = 30pF
L=30p tPHZ/tPzH GND
Load Circuit
Output
Control 3V
(low-level
enabling) 1.5V £1.5V
N oy
Output  tpz) i« >tpLZ
___________ VCCA S\’/\1Ia2vefc\)/rm 1 ! a3V
X B
Input VIV LVeea2 ce £VoL+0.3V
IV | WA , VoL
:<—’: le—>1 tPHL tPZH <> tPHZ |
tPLH ! ! SR VOH o | | -——-VOH
! I utput
Output 1.5V 1.5V Waveforr 2 1.5V \VOH-0.3V
VoL S1at GND oV
Voltage Wavefor ms Voltage Waveforms
Propagation Delay Times Enable and Disable Times
Figure3.Load Circuit and VVoltageWaveforms
Notes:

* CL includes probe and jig capacitance.

* Waveform 1 isfor an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 isfor an output with internal conditions such that the output is high except when disabled by the output control.

« All input pulses are supplied by generators having the following characteristics: PRR <10Mz, Zo = 50Q, tr<2.5ns, tF <2.5ns.

* The outputs are measured one at a time with one transition per measurement.

 tpLz and tpyz are the same as tpys,

 tpzL and tpzy are the same as ten.

e tpLH and tpyL are the same as tpp.
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o PI 74AVC164245L A
PE?ICUM 16-Bit 1.5-2.5V t0 3.3V L evel Shifting
Transceiver with 3-StateOutputs

PackagingM echanical: 48-Pin TSSOP (A)
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PI74AVC164245L A

m PER ICUM® 16-Bit 1.5-2.5V t03.3V Level Shifting

Transceiver with 3-StateOutputs

PackagingM echanical: 48-Pin TV SOP (K)
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Orderinglnformation

Ordering Code PackageCode Speed Grade Package Description

PI74AV C164245L AA A A 48-pin, 240-mil wideplastic TSSOP

PI74AV C164245 AAE A A Pb-free& Green, 48-pin, 240-mil wide plastic TSSOP

PI74AV C164245 AK K A 48-pin, 173-mil wideplastic TV SOP

PI74AV C164245 AKE K A Pb-free& Green, 48-pin, 173-mil wideplastic TV SOP
Notes:

1. Thermal characteristics can be found on the company web site at www.pericom.com/packaging/

Pericom Semiconductor Corporatione 1-800-435-2336 ¢ www.pericom.com
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