() PERICOM'

4-Bit Level Shifting Buffer/Transceiver with Configurable
Dual Supply Voltage with Advanced Package Solution

Features

* Operation Voltage: 1.65V <Vcca <3.6V
23V<Vccp<5.5V
Veea<Vees

» High Speed: tpd = 5ns typical into 30pF @ 3V V¢

» Power down high-impedance inputs and outputs

Description

Pericom Semiconductor’s PI174STX4G4245, a 4-bit noninverting
buffer/transceiver, contains two separate supply rails:A port
(Vcca), set to operate from 1.8V to 3.3V; B port (Vccp), set
to operate from 2.5V to 5V. The xAl to xB1 translation is con-
figured as an unidirectional buffer; the translation between
xA2 and xB2 is bidirectional and its direction is controlled

* High output drive: +12mA at 3V Vcca/Veces

+24mA at 5V Ve

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

» Packaging (Pb-free & Green available):
— 16-pin TDFN (ZJ)

by the xDIR pin. The xDIR pin is supplied by Vccp.

Block Diagram Pin Configuration (TDFN)
1A1 ll> 1B1 e}
(1.8V103.3V)Ven [ 1 16 [ Vigg (2.5V 10 5V)
<] 182 1A1 2 — 15 [0 1B4
1Ay O3 ——14 11 4B,
4DIR [] 4 13 [ GND
1A2 N Veea 0s 121 Vece
oA1 6 — 11 [ ,By
oAy 7 ——10[1 5B,
2DIR [ 8 9 [0 GND
1DIR ™
l/
Function Table
Input
Qutput
xDIR DATA
2A1 ll> 2B1 L xB2 xA2
H XA2 xB2
—<}—<— 2B2 X XAl xB1
2A2 N Pin Description
Pin Name Description
xDIR Direction Control
2DIR ~ : {>o
L~ xAl Data Input
xB1 Data Output
xA2, xB2 Data Input/Output
Vcea, Vee Power Supply
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PI174STX4G4245

(B P & I C 0 M © 4-Bit Level Shifting Buffer/Transceiver with Configurable Dual
Supply Voltage with Advanced Package Solution

Maximum Ratings
(Absolute maximum ratings over operating free-air temperature range from Vccp at 2.5V & Vcca at 1.2V, unless otherwise noted)

Supply voltage range: VCCA- .o oeereerreerverierernnns —0.5V to +6V DC Input Diode Current, Iix (VO <0)..ovovvvvvrrienne. —50mA
VOB v —0.5Vto +6V DC Output Diode Current, Iog (VO <0) v.veeevrrrrrrrrrree ~50mA
Input Voltage Range, V1. DC Output Current, (IQUT) «eoveeereeerereerereereerereerereereneans +50mA
Input xA(ll(zl)) ................. —0.5V to +6V DC Ve or GND Current (ICCAGND) veevereeeeerereeeneees +£100mA
10¢) XA2(1 ’2) """ —0.5Vito Veeat0.5V Storage temperature range, TSTG ..oovevevererenens —65°C to 150°C
/0 xB2V-~) ... —0.5V to Vccpt0.5V .
o  Voltage R v Junction Lead Temperature (I0S) ...ccovereerverveenenieniennenn 260°C
utput Voltage Range, Vo 12 Power Dissipation: MSOP ........ccccoovivrinninninieenn, 200mW
Output B1M?) .. —0.5V to Vg +0.5V

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

1. The input negative voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
This value is limited to 6V.

Recommended Operating Conditions for A Port ( Vcc A)(l)

Parameter Description Test Conditions Min. Max. Units
Vceea Supply Voltage 1.65 3.6
) ) Vcca=1.65V to 1.95V 0.7x Vcea
Viu High-level input voltage == =
Vceca=2.3Vto 3.6V 0.7x Vcca
. Vceea=1.65t0 1.95V 0.3xVcea v
vViL Low-level input voltage
Vceca=2.3Vto 3.6V 0.3x Vcea
Via Input Voltage 0 Vcea
Voa Output Votage 0 Vcea
Vcea=1.65V to 1.95V -4
lonu High-level Output Current Veca=2.3Vt02.7V -8
Vcca=3V to 3.6V -12
mA
Vceca=1.65V to 1.95V 4
IoL Low-level Output Current Veea=2.3Vt02.7V 8
Veea=3Vto 3.6V 12
o Vcea=1.65V to 1.95V 20
At/AV Input transition rise or fall rate ns/V
Veea=2.3Vto 3.6V 10
Ta Operation free-air temperature -40 85 °C
Notes:

1. To ensure proper device operation, all unused inputs must be held at Vcca or GND.
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PI174STX4G4245

(B P & I C 0 M © 4-Bit Level Shifting Buffer/Transceiver with Configurable Dual
Supply Voltage with Advanced Package Solution

Recommended Operating Conditions for B Port ( Vccp)!V

Paramaters | Description Test Conditions Min. Max. Units
VceB Supply Voltage 23 5.5
) . Data Inputs
VIH High-level input voltage - Vceeg =2.3Vto 5.5V 0.7x VceB
DIR pin
. Data Inputs \%
ViL Low-level input voltage - Vceeg =2.3Vto 5.5V 0.3x VceB
DIR pin
ViB Input Voltage 0 VceB
VoB Output Votage 0 Vcees
Vccg=2.3Vt02.7V -8
lon High-level Output Current Vece =3V to 3.6V -12
Vccg=4.5Vto 5.5V -24
mA
Vceg=2.3Vto 2.7V 8
IoL Low-level Output Current Vee =3V to 3.6V 12
Veep =4.5V to 5.5V 24
At/AV Input transition rise or fall rate Vcep =2.3Vto 5.5V 10 m/V
Ta Operation free-air temperature -40 85 °C
Notes:

1.  To ensure proper device operation, all unused inputs must be held at Vccp or GND.
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PI174STX4G4245

4-Bit Level Shifting Buffer/Transceiver with Configurable Dual

Supply Voltage with Advanced Package Solution

Electrical Characteristics (Over recommended operating free-air temperature range)

Parameters Test Conditions Vcce A(l) VCCB(I) Min. Typ.(z) Max. Units
Ion = -100uA 1.65V to 3.6V Veep-0.1
VoHA ol = -4mA 1.65V 1.3
(BtoA) IoH = -8SmA 2.3V 1.8
Ton = -12mA 3.0V 23V=Vces = 2.4
It = 100uA Lesviesey | 0 pdVees= 0.1
CCA
VoLA Ion = 4mA 1.65V 0.24
(BtoA) Ioq = 8mA 2.3V 0.3
Ion = 12mA 3.0V 0.4 v
Ion = -100uA 23Vt05.5V | Veep-0.1
VOuB Iog = -8mA 2.3V 1.8
(AtoB) Ioy = -12mA 3.0V 2.4
Ton = -24mA 1.65V = Vceas 45V 3.8
Io = 100uA OVand Vees = Ty o s v 0.1
CCA
VoL Ion = 8mA 2.3V 0.3
(Ato B) Iox = 12mA 3.0V 0.4
Iox = 24mA 4.5V 0.55
1L® Vi=Vcca/Vees or 1.65Vto 3.6Vand| 2.3V to 5.5V and 45
GND Vces 2 Veea Vees = Veea
Tors Vior Vo =Vccp or GND ov 0to 5.5V +10
Vior Vo = Vcea or GND 0t0 3.6V oV +10 WA
Icca Y] =Vcca or GND, Ip 10
=0 1.65Vto3.6Vand| 2.3to 5.5V and
lecn YI() =Vccg or GND, Ip Vces = Veca Vees = Veea 10
Ci Al DIR [VI=Vcca or GND 1.8V 3.3V 4.5
Co Bl Vo = Ve or GND 1.8V 3.3V 4.5 pF
Co |A2, B2 ;/rlgg\]\]go =VcealVees 1.8V 3.3V 6.0
Notes:

1. When 1.65<Vcca<1.95V, Vces can not be greater then 3.6V
2. All Typical values are at Ty = 25°C
3. For I/O ports, the paraneter Ij includes the output leackage current.
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PI74STX4G4245
4-Bit Level Shifting Buffer/Transceiver with Configurable Dual
Supply Voltage with Advanced Package Solution

Switching Characteristics for Vcca = 1.8V £ 0.15V

(Over recommended operating free-air temperature range, see figure 1)

From To Vcces = 2.5V 0.2V Vces =3.3V £0.3V )
Parameter - - Units
(Input) (Output) Min. Max. Min. Max.
t 1.0 8 1.0 8
PHL A B
tPLH 1.0 8 1.0 8
t 1.0 7 1.0 7 ns
PHL B A
tPLH 1.0 7 1.0 7
tSK(0) 1.5 1
Switching Characteristics for Vcca = 2.5V £ 0.2V
(Over recommended operating free-air temperature range, see figure 1)
From To Veep =2.5V+0.2V | Veep = 3.3V £0.3V Vcep =5V 0.5V .
Parameter Units
(Input) (Output) Min. Max. Min. Max. Min. Max.
t 1.0 7 1.0 6.5 1.0 6
PHL A B
tpLH 1.0 7 1.0 6.5 1.0 6
t 1.0 6 1.0 1.0 5 ns
PHL B A
tPLH 1.0 6 1.0 1.0 5
tSK(0) 1.5 1 1
Switching Characteristics for Vcca = 3.3V £ 0.3V
(Over recommended operating free-air temperature range, see figure 1)
From To Vces = 3.3V £0.3V Vcep =5V £0.5V .
Parameter Units
(Input) (Output) Min. Max. Min. Max.
t 1.0 5 1.0 5
PHL A B
tPLH 1.0 5 1.0 5
t 1.0 5 1.0 5 ns
PHL B A
tPLH 1.0 5 1.0 5
tSK(0) 1 1
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PI174STX4G4245

(B P & I C 0 M © 4-Bit Level Shifting Buffer/Transceiver with Configurable Dual

Supply Voltage with Advanced Package Solution

AC Loading and Waveforms

VceaB CL RL tR =3ns — |<— —»‘ <~—t=3ns
1.8+0.15V 15pF 1KQ 90%  90% Vee
Input
2.5V+£0.2V 15pF 500Q P 50% 50%
3.0Vto 3.6V 30pF 500Q 10% 10%
5V+0.5V 50pF 5000 tw ————cnp
— tpHL [*— —'| tPLH "*
VeeaB Y
P OH
Output 50% 50%
Output VoL
Figure 3. AC Waveforms

CL includes load and stray capacitance
Input PRR = 1.0 MHz; tyy = 500ns

Figure 1. AC Test Circuit

Vce
|| Output

Input = AC Waveform; tr = tr = 1.8ns;
PRR = 10 MHz; Duty Cycle = 50%

Input O

Figure 2. Iccp Test Circuit
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(B P & I C 0 M © 4-Bit Level Shifting Buffer/Transceiver with Configurable Dual
Supply Voltage with Advanced Package Solution

Packaging Mechanical: 16-pin TDFN
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Recommended Land Pattern
Ordering Information
Ordering Code Package Code Package Type Top Mark
P174STX4G4245ZJE VA Pb-free & Green, 16-pin TDFN 4G

Notes:

» Thermal Characteristics can be found on the web at www.pericom.com/packaging/
* E = Pb-free and Green

» Adding an X suffix= Tape/Reel

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