(1) PERICOM'

PI74AVC+16646

Product Features

* PI74AVC+16646 is designed for low-voltage operation,

Vee=1.65Vto3.6V
e True+24mA Balanced Drive @ 3.3V

* IoFr supports partial power-down operation

* 3.6V /O Tolerant Inputs and Outputs
* All outputs contain a patented DDC

(Dynamic DriveControl) circuit that reduces noise without

degrading propagation delay.
* Industrial operation: —40°C to +85°C

 Packaging (Pb-free & Green available):
— 56-pin 240 mil wide plastic TSSOP (A)

Logic Block Diagrams

2.5V 16-Bit Bus Transceiver and
Register with 3-State Outputs

Product Description

The PI74AVC+16646isa 16-bitbustransceiver and register designed
for 1.65V to 3.6V V¢ operation. It can be used as two 8-bit
transceivers or one 16-bit transceiver. Data on the A or B bus is
clocked into the registers on the low-to-high transition of the
appropriate Clock (CLKAB or CLKBA) input. Four fundamental
bus-management functions can be performed.

Output Enable (OE) and Direction Control (DIR) inputs are provided
to control the transceiver functions. In the transceiver mode, data
present at the high-impedance port may be stored in either register
orinboth. The Select Control (SAB and SBA) inputs can multiplex
stored and real-time (transparent mode) data. Circuitry used for
Select Control eliminates the typical decoding glitch that occurs in
a multiplexer during the transition between stored and real-time
data. DIR determines which bus receives data when OE is LOW. In
theisolation mode (OE HIGH), A datamay be stored in one register
and/or B data may be stored in the other register.

When an output function is disabled, the input function is still
enabled and may be used to store and transmit data. Only one of the
two buses, A or B, can be driven at a time.

To ensure the high-impedance state during power up or power
down, OE 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.
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® PI74AVC+16646
P&I‘ 'DM 2.5V 16-Bit Bus Transceiver and
Register with 3-State Outputs

PinConfiguration ProductPin Description
_ Pin Name Description
DIRO1 ~/ 56[10E — P
1CLKAB [] 2 55 [1 1CLKBA xOE Output Enable Inputs (Active LOW)
15AB [ 3 54 P 1SBA xDIR Direction Control
GND [] 4 53 1 GND
A1l s 52 1 1B+ xCLKAB, xCLKBA | Clock Pulse Inputs
1A2 [ 6 51 ] 1B2 xSAB, xXSBA Select Control Inputs
vee [0 7 50 [ vee Data Register A I
1A3 [ 8 491 1Bs XAX ata Register A Inputs
Ao 481 1Ba Data Register B Outputs
1As [} 10 47 1 1Bs «Bx Data Register B Inputs
GND [] 11 46 [1 GND Data Register A Outputs
1A6 [] 12 451 1Be GND Ground
1A7 [] 13 44 [1 1B7
1As [ 14 4301 1Bs Vee Power
2A1 [ 15 42 [1 2B1
2A2 [] 16 41 [1 2B2
2A3 [] 17 40 [ 2B3
GND [] 18 39 [1 GND
2A4 [] 19 38 [ 2B4
2As [] 20 37 [ 2Bs
2A6 [ 21 36 [ 2B6
Vee [ 22 35 [ Vee
2A7 [ 23 34 [ 2B7
2As [] 24 33[] 2Bs
GND [] 25 32 [1 GND
2SAB [] 26 31 [1 2SBA
2CLKAB [] 27 30 [ 2CLKBA
2DIR [ 28 29 [1 20E
TruthTable
Inputs Data 1/0
Function XOE | xDIR | xCLKAB | xCLKBA | xSAB | xSBA XAX XBX
Store A, B Unspecified® X X T X X X Input Unspecified()
Store B, A Unspecified® X X X T X Unspecified®) Input
Isolation, Hold Storage H X HorL HorL X X Input Disable Input Disable
Store A and B Data H X T T X X Input Input
Real Time A Data to B Bus L H X X L X Input Output
Stored A Data to B Bus L H HorL X H X Input Output
Real Time B Data to A Bus L L X X X L Output Input
Stored B Data toA Bus L L X HorL X H Output Input

Notes:
1. The data output functions may be enabled or disabled by various signals at the xOE or xDIR inputs. Data input

functions are always enabled, i.e., data at the bus pins will be stored on every LOW-to-HIGH transition on the clock inputs.
». H=High Voltage Level

X=Don’t Care

L=Low Voltage Level

T=LOW-to-HIGH transition
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(1) PERICOM'

PI174AVC+16646
2.5V 16-Bit Bus Transceiver and
Register with 3-State Outputs
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(1) PERICOM'

PI74AVC+16646
2.5V 16-Bit Bus Transceiver and
Register with 3-State Outputs

Maximum Ratings

(Above which the useful life may be impaired. For user guidelines, not tested.)

Supply voltage range, Ve .o, —0.5V to+4.6V
Input voltage range, VI .....ccrrvnneccerinnnenceiiineenns —0.5V to+4.6V
Voltage range applied to any output in the

Output clamp current, [oK (VO <0) veovevveverenieieereienn, —50mA
Continuous output current, 10 ... +50mA
Continuous current through each Vcc or GND

high-impedance or power-off state, Vo) ......... -0.5V to+4.6V
Voltage range applied to any output in the

high or low state, Vo(I:2) ... —0.5VtoVec+0.5V
Input clamp current, [Tk (V1<0) ..ooveieiiiiieecceeee e —50mA

Notes:

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

Package thermal impedance, 854 ..
Storage Temperature range, Tsig

—65°C to 150°C

specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

1. Input & output negative-voltage ratings may be exceeded if the input and output curent rating are observed.
2. Output positive-voltage rating may be exceeded up to 4.6V maximum if the output current rating is observed.

3. The package thermal impedance is calculated in accordance with JESD 51.

Recommended Operating Conditions®

Min. Max. Units
Vce  Supply Voltage Operating 1.65 3.6
Data retention only 1.2
Vig  High-level Input Voltage Vee =12V Vce
Vce = 1.65V to 1.95V 0.65 x Vcc
Vee =2.3Vto 2.7V 1.7
Vce =3V to 3.6V 2
Vi  Low-level Input Voltage Vee = 1.2V Gnd \
Ve = 1.65V to 1.95V 0.35x Vcc
Vcc =2.3Vto 2.7V 0.7
Vcc =3V to 3.6V 0.8
Vi Input Voltage 0 3.6
Vo  Output Voltage Active State 0 Ve
3-State 3.6
Ion High-level output current Vcc = 1.65V to 1.95V -6
Vee =2.3Vto 2.7V -12
Vce =3V to 3.6V —24
Ior Low-level output current Vce = 1.65V to 1.95V 6 mA
Vee =2.3Vto 2.7V 12
Vce =3V to 3.6V 24
AtAv  Input transition rise or fall rate Vee = 1.65V to 3.6V 5 ns/V
Ta  Operating free-air temperature —40 85 °C

Notes:

1. All unused inputs must be held at Ve or GND to ensure proper device operation.
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(1) PERICOM'

DC Electrical Characteristics (Overthe Operating Range, To =—40°C +85°C)

PI74AVC+16646
2.5V 16-Bit Bus Transceiver and
Register with 3-State Outputs

Parameters Test Conditions() Vee Min. Max. Units
Vou Ion = —100pA 1.65V to 3.6V Vee 0.2V
Iog = —6mA Vig = 1.07V 1.65V 1.2
lop =—-12mA V=17V 2.3V 1.75
lopg = —24mA Vi =2V 3V 2.0
\%
VoL Ior = 100pA 1.65V to 3.6V 0.2
IoL = 6mA Vi = 0.57V 1.65V 0.45
ToL = 12mA Vig = 0.7V 2.3V 0.55
IoL = 24mA Vi = 0.8V 3V 0.8
I V1= Vcc or GND 3.6V +2.5
lorr Vi or Vo =3.6V 0 +10
loz V1= Vcc or GND 3.6V +10 hA
Icc Vo=VccorGND Ip=0 3.6V 40
C Control Inputs | Vi = Vcc or GND 2.5V 4
3.3V 4
Data Inputs 2.5V 6
3.3V 6 PF
Co Outputs Vo = Vcce or GND 2.5V 8
3.3V 8
Notes:

1. Typical values are measured at Tp =25°C.
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PI174AVC+16646
2.5V 16-Bit Bus Transceiver and

’D P&IC‘DM® Register with 3-State Outputs

Timing Requirements
(Over recommended operating free-air temperature range, unless otherwise noted, see Figures 1 thru 4)

06-0170

Downloaded from Elcodis.com electronic components distributor

Veec =12V | Ve =15V £0.1V | Ve =1.8V £0.15V | Ve = 2.5V £0.2V | Ve = 3.3V £0.3V Uni
nits
Min | Max Min Max Min Max Min Max Min Max
felock Clock Frequency 150 250 350 MHz
tw Pulse duration,
CLKAB or 3.0 2.0 1.4
CLKBA high or low
t-'Sl.l Setup tmy
A before CLKABT, or 1.9 0.9 0.8 ns
B before CLKBAT
th Hold time,
A after CLKABT, or 0.8 0.5 0.6
B after CLKBAT
Switching Characteristics
(Over recommended operating free-air temperature range, unless otherwise noted, see Figures 1 thru 4)
Vee = 1.2V Vce =15V Vce =1.8V Vce =25V Vce =3.3V
Parameters | oM To +0.1V +0.15V +0.2V +0.3V Units
(Input) (Output)
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
frax 150 250 350 MHz
AorB Bor A 1.5 3.5 1.2 2.5 0.9 2.0
CLKAB or
tod CLKBA 1.9 42 1.3 2.8 1.0 2.5
s/lel;:r 19 | 38 | 18 | 30 | 15| 25
AorB ns
ten . 1.9 4.5 1.4 3.5 1.0 3.0
OE
tdis 1.9 4.0 1.4 3.5 1.0 3.0
ten 1.9 4.5 1.4 3.5 1.0 3.0
DIR
tdis 1.9 4.0 1.4 3.0 1.0 3.0
Operating Characteristics Ta=25°C
Vecec =18V | Vecc =25V | Ve =3.3V
Parameters Test Conditions | *0.15V 0.2V 0.3V Units
Typical Typical Typical
Outputs Enabled Cp = OpF. 23 25 30
Cpd Power Dissipation Capacitance L ’ pF
P P P Outputs Disabled | =10 MHz 5 6 10
6 PS8506B 06/01/06
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PI174AVC+16646
2.5V 16-Bit Bus Transceiver and

’D P E I C DM ) Register with 3-State Outputs

PARAMETER MEASUREMENT INFORMATION
Vce=1.2Vand 1.5V £0.1V

2xVce

From Output 29 Vo open T S1
rom Outpu a ND est
Under Test J— NV G
CL = 15pF tpd Open
(See Note A) 2Q
I tpLZ/tPZL 2xVce
1 L L tPHZ/tPZH GND

Load Circuit

Timi Vee
iming >-< | |
Input \ Vec/2 I tw l
I ov

| | | Vee
Dt ot Input ><VCC/2 ><VCC/2
< 'l‘ > 1 1

1 1 | I ov

Data : : VCC
Vecl2 Vecl2

Input N Vcc N Vcc

| | oV

Voltage Waveforms
Setup and Hold Times

Voltage Waveforms
Pulse Duration

Output Vee

Control
(Low Level \ Vec/2 f Vcc/2

Enabling) N
PZL

| /
Input

tPLH—»| ‘
~ | H*tPHLAﬁ‘ v,
***** DD
Ompm Vbpr2
VoL
je—tpHL =] le—tpLH—>

|
Opposite Phasej‘\

Input Transition

Voltage Waveforms
Propagation Delay Times

Vi
\ Vors Output
‘ ov Waveform 1

S1at2xVce

see Note B
( ) tezn -

Output —_— Vor
Waveform 2 Von-0.1V
Vec/2
S1 at GND
(see Note B) ov

Voltage Waveforms
Enable and Disable Times

Figure 1. Load Circuitand Voltage Waveforms

Notes:
A. Cp includes probe and jig capacitance.

B. 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.
e All input impulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zp = 50€2, tr < 2.0ns, tf < 2.0ns.
* The outputs are measured one at a time with one transition per measurement.

* tprz and tpHz are the same as tdis
* tpzL and tpzy are the same as ten
e tpLy and tpyL are the same as tpd
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® PI74AVC+16646
P&I‘ 'DM 2.5V 16-Bit Bus Transceiver and
Register with 3-State Outputs

PARAMETER MEASUREMENT INFORMATION
Vce =1.8V £0.15V

2xVce

From Output 1kQ VOO open Test S1
. ND
Under Test l MV G
CL =30pF KO tpd Open
retoed I tpLZ/tPZL 2 x Vce
L L S tPHZ/tPZH GND
Load Circuit
Timin Vee
mi ) | 1
Inpugt ><Vcc/2 ety
! ov ! ! Vee
oty 4 th Input ><Vcc/2 ><Vcc/2
: : Vee
3351 ><vcc/2 ><VCC/2
| | ov Voltage Waveforms
Voltage Waveforms Pulse Duration
Setup and Hold Times
Output Vee
Control
(Low Level \ Vec/2 , Vcel2
Enabling) ! TTTTTT T T ov
PzL—> e —>  —tpz

‘ Voo Output
—_—V,
IHM LOSM Waveform 1

V*‘PLH*} l«tpmﬁ‘ S1at2xVec

***** Vob —=—==-VoL
Outpﬂvmm (see Note B) 1, , —» — — > a— tphz
VoL L '

te—t | le—tpLH—w Qutput | —_———_—_—_PP_P_— — — — — - V.
j\ PHL *‘ | tPLH Voo Waveformp 5 I v dz VOH —~ 015V OH
i —— Vbpr: C
T anation 7 i S1at GND .

(see Note B)

Voltage Waveforms

: _ Voltage Waveforms
Propagation Delay Times

Enable and Disable Times
Figure 2. Load Circuitand Voltage Waveforms

Notes:

A. Cp includes probe and jig capacitance.

B. 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.

e All input impulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zp = 50€2, tr < 2.0ns, tf < 2.0ns.

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

e tprLz and tpyz are the same as tdis

e tpzL and tpzy are the same as ten

e tpLy and tpyL are the same as tpd
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PI174AVC+16646
2.5V 16-Bit Bus Transceiver and

’D P E I C DM ) Register with 3-State Outputs

PARAMETER MEASUREMENT INFORMATION
Vce =2.5V +0.2V

2xVce

S1
5000 O Open
From Output o /o Test S1
Under Test J— NV GND
oL -30pF 5000 tpd Open
I tpLZ/tPZL 2xVce
1 tPHZ/tPZH GND

Load Circuit

Timi Vee
iming >-< | |
Input \ Vec/2 I tw l
I ov

| | | Vee
Dt ot Input ><VCC/2 ><VCC/2
< 'l‘ > 1 1

1 1 | I ov

Data : : VCC
Vecl2 Vecl2

Input N Vcc N Vcc

| | oV

Voltage Waveforms
Setup and Hold Times

Voltage Waveforms
Pulse Duration

Output Vee

Control
(Low Level \ Vec/2 f Vcc/2

Enabling) N
PZL

| /
Input

tPLH—»| ‘
~ | H*tPHLAﬁ‘ v,
***** DD
Ompm Vbpr2
VoL
je—tpHL =] le—tpLH—>

|
Opposite Phasej‘\

Input Transition

Voltage Waveforms
Propagation Delay Times

Vi
\ Vors Output
‘ ov Waveform 1

S1at2xVce

see Note B
( ) tezn -

Output —_— e — Vor
Waveform 2 Von-0.15V
Vec/2
S1 at GND
(see Note B) ov

Voltage Waveforms
Enable and Disable Times

Figure 3. Load Circuitand Voltage Waveforms

Notes:
A. Cp includes probe and jig capacitance.

B. 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.
e All input impulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zp = 50€2, tr < 2.0ns, tf < 2.0ns.
* The outputs are measured one at a time with one transition per measurement.

* tprz and tpHz are the same as tdis
* tpzL and tpzy are the same as ten
e tpLy and tpyL are the same as tpd
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PI174AVC+16646
2.5V 16-Bit Bus Transceiver and

’D P&IC‘DM® Register with 3-State Outputs

PARAMETER MEASUREMENT INFORMATION
Vce =3.3V 0.3V

2xVce

St
500Q OOpen
From Output ____ /,o ND Test s1
Under Test l MV G
L T S i Open
tpLZ/tPZL x Vce
l 1 L tPHZ/tPZH GND
Load Circuit
Timin Vee
mi | 1 I
Inpugt ><Vcc/2 ety
! ov ! ! Vee
oty 4 th Input ><Vcc/2 ><Vcc/2
1 ! 1 : : ov
X X Vee
3351 ><vcc/2 ><VCC/2
| | ov Voltage Waveforms
Voltage Waveforms Pulse Duration
Setup and Hold Times
Output Vee
Control
(Low Level Veo/2 / :_ l/CE/Z_ oy
Enabling) e _»E oy

1
1
l/ Vi Output ! Y
Vi cc
= | POSM Waveform 1 X
e teLn = ‘ S1at2xVce
ja—tPHL-
Output ‘ -~ = Voo (seeNoteB) ' T i~ - VoL
| ‘ xgt:/z PZH _>: :4_ > , «— tpHz
fe—tpHL =l le—tpLH—w Output X Vo 03V Vou
j‘\ ‘ % we Waveform 2 Voo2 OH- 0.
(o] ite Ph —— VpDr2
Inpppuczs'll'reansifilcS): ’ ov S1at GND
(see Note B) ov

Voltage Waveforms
Propagation Delay Times

Voltage Waveforms
Enable and Disable Times

Figure4. Load Circuitand Voltage Waveforms

Notes:
A. Crincludes probe and jig capacitance.

B. 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 impulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zp = 509, tr < 2.0ns, tf < 2.0ns.
* The outputs are measured one at a time with one transition per measurement.

e tprz and tpyz are the same as tgis
* tpzL and tpzy are the same as tep
e tpLu and tpyL are the same as tpd
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® PI74AVC+16646
P&I‘ 'DM 2.5V 16-Bit Bus Transceiver and
Register with 3-State Outputs

Packaging Mechanical: 56-Pin TSSOP (A)

T'IGI'II'II'II'II'IHI'II'II'II'IHI'II'II'II'Iﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

©)
goooooooooorrorooooooorouoy

! 547 [139 -
555 [14.1
o047 SEATING PLANE

Max. j

.236| 6.0
244 6.2

.004 | 0.09
.008 | 0.20

R .002
BSC .011 .006

of7]  [005
0.27 0.15

X-XX| DENOTES DIMENSIONS
XXX| IN MILLIMETERS

> ‘¢ >l T 045 018 F
0197 007 075 1030

- 319 BSC .

Ordering Information
Ordering Code Package Type Package Description
PI74AVC+16646A A 56-pin, 240 mil wide plastic TSSOP
PI74AVC+16646AE A Pb-free & Green, 56-pin, 240 mil wide plastic TSSOP
Notes:

* Thermal characteristics can be found on the company web site at www.pericom.com/packaging/
¢ E =Pb-free & Green
¢ Adding an X suffix = Tape/Reel

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