(1) PERICOM'

P174AVC164245

Features

> PI74AVC164245 is designed for low voltage operation:
1.2V - 2.5V to 3.3V

= Industrial operation at —40°C to +85°C

= Packaging (Pb-free & Green):
— 48-pin plastic 300-mil SSOP (V)
— 48-pin plastic 240-mil TSSOP (A)
— 48-pin plastic 173-mil TVSOP (K)

Truth Table (cach 8-bit section)

Inputs Operation
OE DIR
L L B data to A bus
L H A data to B bus
H X Isolation

Block Diagram

16-Bit 1.2-2.5V to 3.3V Level Shifting
Transceiver with 3-State Outputs

Description

Pericom Semiconductor’s PI74AVC164245, a 16-bit (dual-octal)
noninverting bus transceiver, contains two separate supply rails:
B port (V). set at 3.3V, and A port (V,.,), set to operate
at 1.2-2.5V. This arrangement permits translation from a 1.2-2.5V
to 3.3V environment and vice versa.

The PI74AVC164245 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 be tied to V ¢ through
a pullup resistor: the minimum value of the resistor is determined
by the current-sinking capability of the driver.

Pin Configuration (28-Pin TQFN)

12-0208

1 (3.3VLVTTL) 1DIR ] 1 ™ 1 10E (3.3V LVTTL)

1DIR :)_ 181 [ 2 4717 1M1

,_O 18 .58 182 ] 3 46[7 182

GND [ 4 451 GND

T 1B3[]5 44177 1m3

1A1 47 1B4 ] 6 431 1M4
q (33v)veeg [ 7 421 VCCA (1.2V-2.5V)

L‘ 2 1B1 185 ] 8 4115

| 186 ] 9 40[7 186

+ GND [ 10 3971 GND

To Seven Other Channels 1B7 1 38[] 1A7

1B8 [ 12 37[ 1A8

JDIR 24 281 [ 13 36 [ 2A1

:>— — | 282 ] 14 35[7 2a2

,—o 25 90 GND [] 15 3471 GND

| 283 [] 16 33[ 2A3

36 ~ 284 ] 17 32[72a4
2A1 (33v)vees O] 18 3171 Ve (1.2v-2.5V)

j/] 285 ] 19 307 225

13 2B1 286 ] 20 29[ 246

I | GND [ 21 281 GND

— 287 [] 22 27 2a7

To Seven Other Channels B8 23 267 288
(3.3V LVTTL) 2DIR [] 24 257 20E (3.3V LVTTL)
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() PERICOM'

P174AVC164245

16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Qutputs

Maximum Ratings

(Absolute maximum ratings over operating free-air temperature range from V. at3.3V & V., at 1.5 - 2.5V, unless otherwise

Note:

Stresses greater than those listed under MAXIMUM RATINGS may cause permanent damage to the device. This is 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.

Supply Voltage Range ~ VcCA..ovveeveeeevenenne. —0.5V t0 3.8V Continuous output current, I ......coovrvirnininiininnnn. +50mA
VOB, -0.5Vto 4.6V Continuous current through each V. or GND ........... +100mA
. Vol R . ” o L6V Package thermal impedance, 0,,: A package.............. 89°C/W
nput Voltage Range, Vi Except (2) ports™.~0.5V'to 4.6 K package .......cccoeeererunnnnne 58°C/W
/0 port A®) ..~0.5V to Vceat0.5V V oack 04°C/W
ACKAZE .
1/0 port BV .. 0.5V to Vecs+0.5V packag
Storage temperature range, Ty ...c.oovevirenen —65°C to 150°C
Input Clamp Current Iik(V1<O0) ...cocovvvrrireieieine. —~50mA
Ouput Clamp Current Iok(Vo<0)....ccocovvrrererrrrnnn. —~50mA
Recommended Operating Conditions for V. at 3.3v®
Min. Max. Units
Vees Supply voltage 3.0 3.6
Vi High-level voltage 2
' Low-level voltage 0.8 v
Vi Input Voltage Vees
Vos Output Voltage Veen
Ly High-level output current —-12 A
I Low-level output current 12
At/Av Input transition rise or fall rate 10 ns/V
T, Operating free-air temperature -40 85 °C
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() PERICOM'

P174AVC164245

16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Qutputs

Recommended Operating Conditions for V__, at 2.5V®

Min. Max. Units
Vecea Supply voltage 2.3 2.7
Vi High-level voltage Vceea =2.3Vto 2.7V 1.7
vV, Low-level voltage Vcea =2.3Vt0 2.7V 0.7 Vv
Via Input Voltage 0 Veea
Voa Output Voltage 0 Veea
Vcea =2.3V -8
I, High-level output current
Vcea =2.7V -12
mA
Vcea =2.3V 8
I, Low-level output current
Veea =27V 12
At/Av Input transition rise or fall rate 10 ns/V
T, Operating free-air temperature -40 85 °C
Notes:
1. This value is limited to 4.6V maximum.
2. This value is limited to 3.8V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
4. To ensure proper device operation, all unused device inputs must be held at the associated V_.or GND.
Recommended Operating Conditions for V__, at 1.8V®
Min. Max. Units
Vcea Supply voltage 1.65 1.95
Vi High-level voltage Vcea = 1.65V to 1.95V 0.65 x Vcea
v, Low-level voltage Vcea = 1.65V to 1.95V 0.35xVcea |V
Vis Input Voltage 0 Veea
Voa Output Voltage 0 Veea
Vcea = 1.65V -4
I, High-level output current
Vcea = 1.95V -8
mA
Vcea = 1.65V 4
I, Low-level output current
Veea = 1.95V 8
At/Av Input transition rise or fall rate 10 ns/V
T, Operating free-air temperature -40 85 °C
Notes:
1. To ensure proper device operation, all unused device inputs must be held at the associated VCC or GND.
Wwww.pericom.com P-0.1 07/18/12
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() PERICOM'

PI74AVC164245
16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Qutputs

Electrical Characteristics (Vccp) (Over recommended operating free-air temperature range for Vees = 3.3V)

Parameter Test Conditions Vces Min. | Typ.! | Max. | Units
3.0V 2.8
TIon=-100pA
3.6V 34
Vou (A to B)
= 3.0V 2.2
Ton=—12mA
on=—iam 3.6V 2.8
Vv
3.0V 0.2
IoL=—100pA
. o # 3.6V 0.2
VorL(Ato B
ot Doy 3.0V 0.5
TIoL=—12m
o 3.6V 0.5
I; Control Inputs | Vi = Vccg or GND 3.6V +5
I, A or B ports Vo = Vees or GND 3.6V +10
A
Icc Vi = Vees or GND, Io=0 3.6V 20 H
One input at Vccp -0.6V, Other inputs at 30Vt
o
* V GND )
Al CCB Or 16V 500
Ci Control Inputs | Vi = Vccp or GND 3.3V 4.5
pF
CIO A or B pOftS VO = VCCB or GND 3.3V 6.5
Notes:

+ Typical values are measured at V., = 3.3V, T, =25°C

¥ For I/O ports, the parameter I, includes the input leakage current.

* This is the 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...

12-0208

www.pericom.com

P-0.1

07/18/12


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

) PI74AVC164245
m PERICOM 16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Outputs

Electrical Characteristics (Vcca) (Over recommended operating free-air temperature range for Veea = 2.5V)

Parameter Test Conditions Vecea Min. Typ.t+ | Max. | Units
2.3V102.7V | Vcc-0.1
Ion=-100pA
2.3V 1.7
Vou (B to A)
Ion=-8mA 2.3V 2.0
Ion=—12mA 2.7V 1.8 A\
ToL=—100pA 2.3Vt02.7V 0.2
VoL (B to A) IoL=—8mA 2.3V 0.4
IoL=—12mA 2.7V 0.5
Ii Control Inputs | Vi = Vcca or GND 2.7V +5
I/} A or B ports Vo = Veeg or GND 2.7V +10
A
Icc Vi = Vcea or GND, Io=0 2.7V 30 H
One input at Vcca-0.6V,
AT * Other inputs at Vcca or GND 2.3Vto 2.7V 500
Cr Control Inputs | Vi = Vcca or GND 2.5V 4.5
pF
Cio AorB pOI'tS Vo = Vcea or GND 2.5V 6.5
Notes:

t Typical values are measured at V., =2.5V, T, = 25°C
¥ For I/O ports, the parameter I, includes the input leakage current.

* This is the 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...
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() PERICOM'

P174AVC164245

16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Qutputs

Electrical Characteristics (Vcca) (Over recommended operating free-air temperature range for Veea = 1.8V)

Parameter Test Conditions Veea Min. Typ.** | Max. | Units
1.65V to
Ion=—100pA 195V Vce-0.1
1.65V 1.3
Vou (B to A) Ion =—4mA
1.95V 14
Ton=—8mA 1.95V 13 v
IoL=100pA 1.65V 0.2
VoL (B to A) IoL=4mA 1.95V 0.3
IoL=8mA 1.95V 0.4
I, *** A or B ports Vo = Veea or GND 1.95V +5
Icc V1= Vccaor GND, Io=0 1.95V +20
A
One input at Vcca—- 6V, L65V t !
: . o
AT * Other inputs at Vcca or GND L95V 300
Cr Control Inputs | Vi = Veca or GND 1.8V 4.5
pF
Cio A or B ports Vo = Vcca or GND 1.8V 6.5
Notes:
*  The increase in supply current for each input at one of the specified TTL voltage levels rather than at the associated V.
**  Typical values are measured at V.., = 1.8V, T, = 25°C
*#* For I/O ports, the parameter I , includes the input leakage current.
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) PI74AVC164245
m PERICOM 16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Outputs

Recommended Operating Conditions for V_, at 1.2V

Min. Typ. Max. Units
Vcea Supply voltage 1.2V
Vi, High-level voltage Vcea =12V 0.65 x Vcea
vV, Low-level voltage Vcea = 1.2V 0.35xVceca |V
Vig Input Voltage 0 Vs
Voa Output Voltage 0 Veea
Iy High-level output current Veea = 1.2V -2 mA
I, Low-level output current Veea = 1.2V 2
At/Av Input transition rise or fall rate 10 ns/V
T, Operating free-air temperature -40 85 °C

Notes:
1. To ensure proper device operation, all unused device inputs must be held at the associated V. or GND.

Electrical Characteristics (Vcca) (Over recommended operating free-air temperature range for Veea = 1.2V)

Parameter Test Conditions Vcea Min. Typ. Max. | Units
Von (B to A) Ion=—2mA L2V L1V
IoL=100pA 1.2V 0.1
VoL (B to A)
Ior=2mA 1.2V 0.1
I,,** A or B ports Vo = Vcea or GND 1.2V +5 uA
Icc Vi=Vcca or GND, Ip=0 1.2V 10
Cr Control Inputs | Vi = Vgca or GND 1.2V 4.5
Cio A or B ports Vo = Vcca or GND 1.2V 6.5 Pr
Notes:

*  The increase in supply current for each input at one of the specified TTL voltage levels rather than at the associated V.

**  For I/O ports, the parameter [ , includes the input leakage current.
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) PI74AVC164245
m PERICOM 16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Outputs

Switching Characteristics (C. = see Figures 1,2,3,4)

PI74AVC164245 PI74AVC164245A
Veep = 3.3V £0.3V Veep = 3.3V £0.3V
Vcea=1.8V Vceca=2.5V v, —12V Vcca=1.8V | Veca=2.5V Units
+0.15V +0.2V ceA= = +0.15V +0.2V
From To
Parameter (Input) | (Output) | Min. Max. Min. Max. Typ. Min. | Max. | Min. | Max.
A B 1.5 4.6 1.5 42 35 15 | 35 | 1.0 | 3.0
t
w B A 1.5 4.4 1.5 4.0 3.0 15 | 35 | 1.0 | 28
t OE B 1.7 5.5 1.7 4.5 2.8 1.7 | 45 | 12 | 35
tors OE B 1.5 5.5 1.5 4.5 2.2 15 | 45 | 10 | 35
p— ns
t OE A 1.7 5.5 1.7 4.5 42 1.7 | 45 | 12 | 35
tos OE A 2.0 5.5 2.0 45 3.3 20 | 45 | 15 | 35
o 0.5 0.3
toe)” 0.3 0.25

Notes:

1. This is the skew between any two outputs of the same package, and switching in the same direction. For tko) Output 1 and Output 2 are any two

outputs. For t Output 1 and Output 2 are on the same bank.

SK(b)’

Operating Conditions for T, = 25 °C

Vcca=2.5V
Vceg=3.3V
Parameters Test Conditions Typical Units
o ) Outputs Enabled (A or B) CL=30pF 56
C,,, Power Dissipation Capacitance - pF
Outputs Disabled F = 10MHz 6
Wwww.pericom.com P-0.1 07/18/12
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() PERICOM'

P174AVC164245

16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Qutputs

Parameter Measurement Information, Vcco = 1.2V

o2 Vee
From Output o Open
Under Test GND
CL = 15pF

Test S1

tpD Open
tpLz/ tPZL 2x Vcco
tpHz/ tPzH GND

Output
Control
(low-level vee!
enabling) Veeli2 ~Vecl
| (. oV

Output tpz :<—>:

Waveform 1 | AVCCO
S1 at 2xV
eeo i VoL+0.1V
| I===-VoL
tPZH e tPHZ l+—>|
o | ——--VOH
Output B
Waveform 2 f Vccor2 X VOH -0.1V
S1at GND oV

Voltage Waveforms
Enable and Disable Times

Notes:

Figure 1. Load Circuit and Voltage Waveforms

C, includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for 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, Z, = 500, t, < 2.5ns, t_ < 2.5ns.
The outputs are measured one at a time with one transition per measurement.

t, ,andt, arethesameast,
o and t,,, are the same as tenr

t, ,and t, —arethe sameast,,.

12-0208
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() PERICOM'

P174AVC164245

16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Qutputs

Parameter Measurement Information, Vcco = 1.8V *= 0.15V

From Output
Under Test

2xVce
o

o Open

GND

——————————— Vel
| | OV

Test S1
tPD Open
tpLz/ tpzL 2x Veeo
tpHz/ trzH GND

Output
Control
(low-level
enabling)

Output
Waveform 1

S1 at 2xVcco

Vel
Vel ~Vccl2
| S — oV

I
tPzL <>

:‘_’: 1 tPHL tpzH :<—>: tPHZ (|
tPLH ! | S VOH Outout ! I ___.VOH
| | utpu —
Output - VCCo/2 { Vccor Waveform 2 M 0.15V
VoL S1at GND oV
Voltage Waveforms
Enable and Disable Times
Figure 2. Load Circuit and Voltage Waveforms
Notes:

C, includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for 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, Z = 500, t, < 2.5ns, t_ < 2.5ns.
The outputs are measured one at a time with one transition per measurement.

t, ,and t,  are the same as t o

t,,, and t, arethe sameast,,.

t, yandt, arethesameast,.
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) PI74AVC164245
m PERICOM 16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Qutputs

Parameter Measurement Information, Vcco = 2.5V + 0.2V

2xVce
From Output o Open
Under Test GND Test S1
CL = 30pF tpD Open
tpLz/ tpzL 2x Vcco
tpHz/ tPZH GND
Output
Control
(low-level Vel
enabling) Vccel2 ZVecl2
| o — oV
Output tpz| e—>| “>itpL7Z
___________ vcel Waveform 1 [
Input S1at6Vv !
Vccel2 Vccelz
| | | - ov !
" le—>1 tPHL tPZH > tPHZ <+
tPLH ! ! ST VOH outout ! | -~ VOH
! utpu VoH —0.2V
Outpumm Waveform 2 M
VoL S1at GND ov
Voltage Waveforms
Enable and Disable Times

Figure 3. Load Circuit and Voltage Waveforms
Notes:

C, includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for 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, Z = 500, t, < 2.5ns, t_ < 2.5ns.
The outputs are measured one at a time with one transition per measurement.

t, ,and t,  are the same as ts
t,,, and t, arethe sameast,,.

t, yandt, arethesameast,.
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P174AVC164245

16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Qutputs

Parameter Measurement Information, Vcco = 3.3V * 0.3V

6V
o Open
GND

From Output
Under Test

Test S1
tpD Open
tpLz/ tpzL 2x Veeo
tpHz/ trzH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
S12xVcco

Output
Waveform 2
S1 at GND

Vel
Vecel/2 FVecl/2
| A ov

! |
tpzL <>

tPzH >

Lo |~~~ VoH
VCCO/2 h VOH -0.3V
ov

Voltage Waveforms
Enable and Disable Times

Figure 4. Load Circuit and Voltage Waveforms

Notes:

C, includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for 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, Z = 500, t, < 2.5ns, t_ < 2.5ns.
The outputs are measured one at a time with one transition per measurement.

t, ,and t,  are the same as ts
t,,, and t, arethe sameast,,.

t, yandt, arethesameast,.

12-0208
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P174AVC164245

16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Qutputs

Packaging Mechanical: 48-Pin TSSOP (A)

DOCUMENT CONTROL NO.

48 PD - 1501
ponnaoonnooonnonnnoonnnn REVISION: G
DATE: 03/09/05
.236 6.0
244 6.2
O ¢ See Note 4
1
< 488 [12.4 >
496 |12.6| See Note 3
047 SEATING PLANE
Max —
[ \ A
' 004 [0.09
i \\q ( .008 | 0.20
Lk oo LI
> > 002 0.75.030
.0197 .007 Ana
— .006
BSC .010 0.05 319 BSC
XXX DENOTES DIMENSIONS  [0.50 017 YT R -
XXX| IN MILLIMETERS 0.27 0.15
(4 PERICOM'
Note:
1. Controlling dimensions in millimeters. Pericom Semiconductor Corporation
2. Ref: JEDEC MO-153F/ED 3545 N. 1st Street, San Jose, CA 95134
3. Dimension does not include mold flash, protrusions or gate burrs. Mold flash, protru- 1-800-435-2335 » www.pericom.com
sions and gate burrs shall not exceed 0.15mm per side.
4. Dimension does not include interlead flash or protrusion. Interlead flash or protrusion ) I
shall not exceed 0.25mm per side. DESCRIPTION: 48-Pin 240-Mil Wide TSSOP
PACKAGE CODE: A
Pericom Semiconductor Corporation * 1-800-435-2336
Wwww.pericom.com P-0.1 07/18/12
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) PI74AVC164245
'D PERICOM 16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Qutputs

Packaging Mechanical: 48-Pin TSSOP (V)

D SYMBOLS| _MIN. NOM. | _NAX.
A 0.095 0.102 0.110
AT 0.008 0.012 0.016
J A2 0.089 0.094 0.099
48 25 b 0.008 0.010 0.0135
IR T nAnATAnAf e e
D 0.620 0.625 0.630
E 0.291 0.295 0.299
W [e] - 0.025 -
° Py He 0.395 0.406 0.420
T \ L 0.020 0.030 0.040
/ \ 1 - 0.056 -
! \ i Q - 8
O ! ! UNIT : INCH
| //
B ~Sc
p
N
<| <
[ Y
i | GAUGE PLANE-1/ _
_‘ SEATING PLANE SEARING PLANE 1™ —
[ S 6 L <
[0.004][C] | b g L1
DETAIL : A
. DATE: 09/27/11
() PERICOM
Enabling Serial Connectivity
Notes: ) o DESCRIPTION: 48-Pin, 300-Mil Wide, SSOP
1. All dimensions are in inches
2. JEDEC outline : MO-118 AA. PACKAGE CODE: V (V48)
3. Dimensions E and D do not include mold protrusion.
DOCUMENT CONTROL #: PD-1401 REVISION:F
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P174AVC164245

16-Bit 1.2-2.5V to 3.3V Level Shifting Transceiver with 3-State Qutputs

Packaging Mechanical: 48-Pin TSSOP (K)

oy |- 0:23K48X) j-—0.40 BSC.
| )\ _
RN AR T REARTA AT AR o
! NE
T L
! \\—DETAIL 'y g | ™
o —— s - R -i” 2
| Ll
; | _
U S I
A A Recommended Land Pattern
i A 1.20
<:’ b A | 005 0.15
T A2 | 080 | 1.00 | 1.05
L 0.50 | 0.60 | 0.75
u U E 6.40 BSC.
D | 960 ]9.70 | 9.80
B — - El 4.30 | 440 | 4.50
4 0.20 \\ bl R 0.09
/ R1 \ R1_| 0.09
/ \
/ \ R\ b | 013 0.23
: I SECTION A-A bl | 013 | 016 | 0.19
GAUGE PLANE | ! Q I = ¢ | 009 0.20
J— / i3 | o0e 0.16
7 1.0 REF.
10 ?9\3\ L./ ﬁ S 0.40 BSC.
g g ,-c_’/// o1 0 | [ 8
L1 92 12 REF.
83 12 REF.
DETAL A
PERICOM' DATE: 08/29/08
NOTE: Semiconductor Corporation
;' fof; JEDEC MO-153/CD ) DESCRIPTION: 48-Pin, 173mil wide TVSOP (TSSOP)
8 imensions are in mm. Angles in degrees.
3. Package outline dimensions exclude mold flash and metal burr. PACKAGE CODE: K48
DOCUMENT CONTROL #: PD-1324 REVISION: D
08-0442
Ordering Information
Ordering Code Package Code | Speed Grade | Package Description
PI74AVC164245AE A Blank Pb-free & Green, 48-pin 240-mil wide plastic TSSOP
PI74AVC164245KE K Blank Pb-free & Green, 48-pin 173-mil wide plastic TVSOP
PI74AVC164245AAE A A Pb-free & Green, 48-pin 240-mil wide plastic TSSOP
PI74AVC164245AVE \% A Pb-free & Green, 48-pin 300-mil wide plastic SSOP
PI74AVC164245AKE K A Pb-free & Green, 48-pin 173-mil wide plastic TVSOP
Notes:

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

2. E = Pb-free and Green
3. X Suffix =Tape/Reel
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