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Data Sheet
PT7C5022 Series
Crystal Oscillator Module ICs

Features

e Up to 30MHz operation

Fundamental oscillation

e Capacitors 8pF Cg and 10pF Cp, built-in
(except A2A, A4A series)

o Inverter amplifier feedback resistor built-in

e TTL input level

o 8 mA (Vpp = 4.5 V) drive capability

o A mA (Vpp = 2.7 V) drive capability

e QOutput three-state function

e 2.7105.5V supply voltage (AXA series)

e 4.5105.5V supply voltage (BxA series)

e Clock output (fo, fo/2, fo/4, fo/8 determined by

internal connection, fo is oscillator frequency)

e 6-Pin SOT23 package

Application

Used for crystal oscillate

Description

The PT7C5022 series are crystal oscillator module
ICs that incorporate high-frequency, low current
consumption oscillator and output buffer circuits.
Feedback resistors and high-frequency capacitors are
built-in, eliminating the need for external components to

make a stable fundamental-harmonic oscillator.

Ordering Information

Part No. Package Operating
Range
PT7C5022AXATA SOT23-6 Industrial
Lead free .
PT7C5022AXATAE SOT23-6 Industrial
PT7C5022BXATA SOT23-6 Industrial
Lead free Industrial
PT7C5022BxXATAE SOT23-6

Note: Below is the detailed definition of part no.

PT7C 5022 1 A TA
Device Type |— Package
Clock series TA: SOT23-6
XO 5022 Series
Serial Type Output frequency and build-in capacitance
Series Vpp range Suffix foutpm (V) | Build-in C (pF) Series
M) 1 f, 8,10 BxA
AxA | 2.7-55 2 f,
BxA | 4.5-5.5 3 f./2 8,10
| i AXA
5 [
7 f./8 8,10
PT0193(06/05) Ver: 1
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Series configuration

o Built-in capacitance Ssg?a?nmge?gzd v o Standb
. Utput (pF) . DD Utput tan y OUtpUt
Series Part No. freq. (MH2) V) level state
CG CD 3V VDD 5V VDD
PT7C5022A1A fo 8 10
4~24 4~30
PT7C5022A2A | f, - -
PT7C5022A3A f, 12 8 10
AxA 2.7~55 CMOS High
PT7C5022A4A f, /2 - - .
430 430 impedance
PT7C5022A5A fold
8 10
PT7C5022A7TA | f,/8
BxA |PT7C5022B1A fo 8 10 - 4~30 45~55 TTL
Om ratio is 1; feedback resistor Rs is 600Q2.
Block Diagram
VDD GND
‘I’_T |
XT m«
Ca
a7 o QTV7 o o VPR of
I [ [
{ I I 1
T L Q
& 4 - —» 0
INH = —g—@ [0
Function Description
When INH goes LOW, the output on Q becomes high impedance
INH Q Oscillator
HIGH (or open) | Any fo, fo /2, fo /4, fo /8 output frequency Normal operation
Low High impedance Stopped
PT0193(06/05) Ver: 1
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Pin Information

Pin Configuration

PT7C5022xxx
<[5
2] xr VDD [5]
Il e Q[4]

SOT23-6 package

Pin Description

Pin Sym Type Description
1 INH | Output state control input. High impedance when LOW. Pull-up resistor built in.
2 XT I | Amplifier input. Crystal oscillator connected between XT and XT.
3 GND P Ground.
4 0 0 Output. Output frequency (fo, fo /2, fo /4, fo /8) determined by internal connection, fo is
oscillator frequency.
5 Vbb P Supply voltage.
6 XT O | Amplifier output. Crystal oscillator connected between XT and XT.
PT0193(06/05) Ver: 1
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- Note:
650 500C
Storage Temperature (die form) 650Ct0+1 Stresses greater than those listed under
Storage Temperature (package form) ... -550Ct0+125°C | MAXIMUM RATINGS may cause permanent
Ambient Temperature with Power Applied -400C10+85°C damage to the device. This is a stress rating only
Supply Voltage to Ground Potential (Vpp to GND ....cenen -05Vio 70V and functional operation of the device at these or
DC Input (All Other Inputs except Vpp & GND)..-0.5V to Vpp +0.5V any other condi-tions above those indicated in
DC OULPUL CUITENE.....cviieieieieieeese e 13mA the operational sec-tions of this specification is
Power Dissipation 250mW (package form) not implied. Exposure to absolute maximum
rating conditions for extended periods may
affect reliability.
Recommended Operating Conditions
3V operation: AXA series
f <30MHz, C <15pF
Parameter Sym Conditions Min | Typ | Max | Unit
Supply voltage Vbp - 2.7 - 3.6 \Y
Input voltage Vin - GND - Vob \V
Operating temperature Torr - -20 - 80 °C
5 V operation; AxA series, BXA series
f <30MHz, C, <15pF
Parameter Sym Conditions Min | Typ | Max | Unit
Supply voltage Vbb - 45 - 55 \%
Input voltage Vin - GND - Vbb \%
Operating temperature Torr - -20 - 80 °C
PT0193(06/05) Ver: 1
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DC Electrical Characteristics

3V operation: AXA series
Vpp = 2.7 10 3.6V, To =-20 to 80°C, unless otherwise noted.

Sym. Parameter Condition Min Typ | Max | Unit
loo | Current consumption INH = open, Measurement cct 3, Io_ad cct1,C.=15pF, 30 i 4 7 mA
MHz cr ystal oscillator
V)4 |High level input voltage| INH pin 2.0 - - \Y/
V. |Low level input voltage INH pin - - 0.5 V
Rup | INH pull-up resistance Measurement cct 4 25 100 250 kQ
R¢ Feedback resistance Measurement cct 5 200 600 1000 kQ
% | uitin capaciance | dermined by he | PTTC0ZZAIA PTICS02A3A, | T4 | B | B0 )
Co internal wafer pattern ' 9.3 10 10.7
High level output . _
Von voltage Q: Measurement cct 1, loy = 4mA 2.1 2.4 - \Y
Low level output . _
VoL voltage Q: Measurement cct 2, lo. = 4mA - 0.3 0.4 \Y
. _ VOH = VDD - - 10
I | Output leakage current Q: Measurement_cclié,vt//DD =36V, Viw HA
- VoL = GND - - 10
5V operation: AXA series/BxA series
Vpp =4.5105.5V, T, =-20 to 80°C, unless otherwise noted.
Sym. Parameter Condition Min Typ Max | Unit
INH = open, Measurement | Load cct 1 | PT7C5022AxA - 7 12
Iop Current consumption cct 3, CL =15 pF, 30MHz mA
crystal Load cct 2 | PT7C5022BxA - 7 12
V4 | High level input voltage INH 2.0 - - V
V. | Low level input voltage INH - - 0.8 \%
Rup | INH pull-up resistance Measurement cct 4 25 100 250 kQ
R¢ Feedback resistance Measurement cct 5 200 600 1000 kQ
Cs Design value, PT7C5022A1A, PT7C5022A3A, | 7.44 8 8.56
Built-in capacitance determined by the PT7C5022A5A, PT7C5022A7A, pF
Co internal wafer pattern PT7C5022B1A 9.3 10 10.7
High level output ) _
Vo voltage Q: Measurement cct 1, loy =8 mA 3.9 4.2 - \Y
Low level output . - R
VoL voltage Q: Measurement cct 1, lo. =8 mA 0.3 0.4 Vv
Von = Voo - - 10
Iz | Output leakage current Q: Measurement cct 2, INH=LOW HA
VoL=GND - - 10
PT0193(06/05) Ver: 1
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AC Electrical Characteristics

Output duty level (CMOS)

(} output e 0.5Veo DUTY measurement
p - _ _r_' _______________ - "I'Ull'-l:__"!.' 0.5V Ee)

0.1V

Output duty level (TTL)
2.4V 74y DUTY measurement
Qoutput _ = e el EEL? - — - — voliage (1.4V)
0.4V | 0.4V

Output duty cycle (CMOS)

___ DUTY measurement
voltage (0.5% o)

Qouput — ——— % —— S — - —

DUTY= Tw/ T 2 100 (%)

Output duty cycle (TTL)

DUTY measurement

Q output
-  woltage (14V)

DUTY = Twd T * 100 (%)

Output Enable/Disable Delay

INH

Q) output

INH input wavelorm r=11 £ 10ns

PT0193(06/05) Ver: 1
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CMOS: AXA series
3V operation: Vpp = 2.7 t0 3.6V, Ta = -20 to 80°C, unless otherwise noted.

Sym Parameter Conditions Min | Typ | Max | Unit
0.2Vpp t0 0.8Vpp - 5 10
t.  |Output rise time |Measurement cct 6, load cct 1, C. =15 pF ns
0.1Vpp t0 0.9Vpp - 10 20
0.8Vpp t0 0.2Vpp - 5 10
tr |Output fall time |Measurement cct 6, load cct 1, C, = 15 pF ns
0-9VDD to 0-1VDD - 10 20
Duty |Output duty cycle ?I\,/(I)T\?Is;:;ement cct 6, load cct 1, To = 25°C, Vpp =3V, C_ = 15pF, f= 45 i 55 %
Output disable
tPLZ - - = 100
delay time (Note) Measurement cct 7, load cct 1, Tp = 25°C, Vpp =3V, C_ =15 pF ns
¢ Output enable 100
PZL - -

delay time (Note)
Note: Oscillator stop function is built-in. When INH goes LOW, normal output stops. When INH goes HIGH, normal output is not resumed until
after the oscillator start-up time has elapsed.

5V operation: Vpp=4.5t05.5V, T =-20 to 80°C, unless otherwise noted.

Sym Parameter Conditions Min | Typ | Max | Unit
t.  [Output rise time Measurement cct 6, load cct 1, 0.1Vpp to 0.9Vpp, C. = 15 pF - 35 7 ns
tr |Output fall time Measurement cct 6, load cct 1, 0.1Vpp t0 0.9Vpp, C. = 15 pF - 35 7 ns
Duty |Output duty cyclel :c\/lzegzul\r/leﬁzent cct 6, load cct 1,Ta = 25°C, Vpp =5V, C. =15 pF, 45 ) 55 %
Output disable

tpLz . - - 100
delay time (Note) Measurement cct 6, load cct 1, T =25°C, Vpp =5V, C_ =15 pF ns
Output enable delay ) ) 100

®zL ltime (Note)
Note: Oscillator stop function is built-in. When INH goes LOW, normal output stops. When INH goes HIGH, normal output is not resumed until
after the oscillator start-up time has elapsed.

TTL: BXA series
5V operation: Vpp=4.5t0 5.5V, T =-20 to 80°C, unless otherwise noted.

Sym Parameter Conditions Min | Typ | Max | Unit
ts  |Output rise time Measurement cct 6, load cct 2, 0.4V to 2.4V, C_ =15 pF - 25 7 ns
trs  |Output fall time Measurement cct 6, load cct 2, 2.4V to 0.4V, C_ = 15 pF - 25 7 ns

Duty |Output duty cycle :C\A:e%%ul\r/lelzw;nt cct 6, load cct 2, T = 25°C, Vpp =5V, C = 15 pF, 45 } 55 %

Output disable
s dOeL:?p})/utti;nneagl\leoé?lay Measurement cct 7, load cct 2, T = 25°C, Vpp =5V, C_ =15 pF ] ] izz ns

PZL time (Note)
Note: Oscillator stop function is built-in. When INH goes LOW, normal output stops. When INH goes HIGH, normal output is not resumed until
afte r the oscillator start-up time has elapsed.

PT0193(06/05) Ver: 1
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Measurement Circuit

Measurement cet 1 Measurement cct 4

0 o Voo
, VDD ler
Signal Cl T 0
(Grenerator | % I ) T 5.0V
= J:- = VDD
(Q out monitor VoH
m GND INH
ov J}
2.0 VT‘.-P‘ 10MHz sine wave input signal (3V
operation}
3.5V, p 10MHz sine wave input signal (5V 1 low
operation}
C1: 0.001mF
R1: 50 _
R2: 525 (3V operation)
480 (5V operation)

Measurement cct 5
Measurement cct 2

VDD
_Q_
T XT
Yoo L
R o @
INH GHND SN
!r a0
?/ @)
Fi e
L Irs
B — Voo
IkF

Measurement cct 3

Measurement cct 6

VD 5 T

= Cl Ca VDD
Signa o o

Cienerator -3 Q

R1 l Cn

G]D
R1: S0ohim =

2.0 V,, ;. 30MHz sine wave input signal

{3V operation)
3.5 V,, p 30MHz sine wave input signal —I_
{5V operation) £
Cl: 0.001F . VDD
R1: 50 ISIgI!ill | 0
Gienerator
GND  INIT
R1 J_ j%{
R1: 50ohm

PT0193(06/05)
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Load cct1 Load cct 2
Q output i
CL Q) outpub
{including probe
L capacitance)
- {including probe
capacitance)
CrL=15pF
CL=15pF

R=8{ohm

1
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Mechanical Information

SOT23-6 Package Drawing
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XXX DENOTES DIMENSIONS
XXX IN MILLIMETERS
Note:

1) Controlling dimensions in millimeters.
2) Ref: JDDEC MO-178AB
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SOT-23 Package Top Marking Instruction

hyNZ

N

PART NO. DATE CODE
2 BIT CODE YEAR & WORK WEEK
(See Tablell) (See Table 2)

Sample: hyNZ —————> PART NO.: PT7C5022A1A
DATE CODE: YEAR 2004 WW26

11

Table1:
PART NO 2 BIT CODE PART NO 2 BIT CODE
PT7C5022A1A hy PT7C5022B1A if
PT7C5022A2A hz PT7C5022B2A ig
PT7C5022A3A ia PT7C5022B3A ih
PT7C5022A4A ib PT7C5022B4A ii
PT7C5022A5A ic PT7C5022B5A ij
PT7C5022A6A id PT7C5022B6A ik
PT7C5022A7A ie PT7C5022B7A il
PT0193(06/05) Ver: 1
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Table 2

Year WwW Year WWwW Year WW Year WW Year WW Year WW Year WW
1998 | A 1 A 1999|C| 1 A 2000 | E 1 A 2001|G| 1 A 2002 | J 1 A 2003 | L 1 A 2004 | N 1 A
1998 | A| 2 B 1999|C| 2 B 2000|E| 2 B 2001|G| 2 B 2002 | J 2 B 2003 | L 2 B 2004 [N| 2 B
1998 | A| 3 C 1999|C| 3 C 2000|E| 3 C 2001 |G| 3 C 2002 | J 3 C 2003 | L 3 C 2004 |N| 3 C
1998 | A| 4 D 1999|C| 4 D 2000|E| 4 D 2001 |G| 4 D 2002 |J 4 D 2003|L| 4 D 2004 |N| 4 D
1998|A| 5 E 1999|C| 5 E 2000|E| 5 E 2001 |G| 5 E 2002 | J 5 E 2003 | L 5 E 2004 |N| 5 E
1998|A| 6 F 1999|C| 6 F 2000|E| 6 F 2001 |G| 6 F 2002 | J 6 F 2003 | L 6 F 2004 |N| 6 F
1998 |A| 7 G 1999|C| 7 G 2000|E| 7 G 2001 |G| 7 G 2002 |J 7 G 2003 | L 7 G 2004 |N| 7 G
1998 | A| 8 H 1999|C| 8 H 2000|E| 8 H 2001 |G| 8 H 2002 | J 8 H 2003 | L 8 H 2004 |N| 8 H
1998|A| 9 | 1999|C| 9 | 2000|Ef 9 | 2001 |G| 9 | 2002|J| 9 | 2003|L| 9 | 2004 |N| 9 |
1998 |A| 10 | J 1999|C| 10 | J 2000|E| 10 [J 2001|G| 10 |J 2002|J] 10 |J 2003|L] 10 |J 2004 |N| 10 |J
1998 | A| 11 | K 1999|C| 11 | K 2000|E| 11 [ K 2001|G| 11 | K 2002|J] 11 | K 2003|L] 11 | K 2004 |N| 11 | K
1998 |A| 12 | L 1999|C| 12 | L 2000|E| 12 | L 2001|G| 12 | L 2002|J] 12 | L 2003|L| 12 | L 2004 |N| 12 | L
1998 |A] 13 | M 1999|C| 13 | M 2000|E| 13 | M 2001|G| 13 | M 2002|J| 13 | M 2003|L| 13 | M 2004 |N| 13 | M
1998 |A] 14 | N 1999|C| 14 | N 2000|E| 14 | N 2001|G| 14 | N 2002(J| 14 | N 2003|L| 14 | N 2004 [N| 14 | N
1998 |A| 15 | O 1999|C| 15 | O 2000|E] 15 [ O 2001|G|] 15 | O 2002|J] 15 [ O 2003|L] 15 | O 2004 |N| 15 | O
1998 |A] 16 | P 1999|C| 16 | P 2000|E| 16 | P 2001|G| 16 | P 2002(J| 16 | P 2003|L| 16 | P 2004 [N| 16 | P
1998 | A] 17 | Q 1999|C| 17 | Q 2000|E| 17 | Q 2001 |G| 17 | Q 2002|J| 17 | Q 2003|L| 17 | Q 2004 |N| 17 | Q
1998|A] 18 | R 1999|C| 18 | R 2000|E| 18 | R 2001|G| 18 | R 2002(J| 18 | R 2003|L| 18 | R 2004 |N| 18 | R
1998|A] 19 | S 1999|C| 19 | S 2000|E| 19 | S 2001|G| 19 | S 2002(J| 19 | S 2003|L| 19 | S 2004 |N| 19 | S
1998 |A] 20 | T 1999|C| 20 | T 2000|E| 20 | T 2001|G| 20 | T 2002(J| 20 | T 2003|L| 20 | T 2004 N| 20 | T
1998 |A| 21 | U 1999|C| 21 | U 2000|E|] 21 [U 2001|G| 21 U 2002|J] 21 |U 2003|L] 21 U 2004 |N| 21 U
1998 |A| 22 |V 1999|C| 22 | Vv 2000|E| 22 |V 2001|G| 22 |V 2002|J] 22 |V 2003|L| 22 |V 2004 |N| 22 |V
1998 | A| 23 | W 1999|C| 23 | W 2000|E| 23 |wW 2001|G| 23 |wW 2002|J| 23 |W 2003|L| 23 |WwW 2004 |N| 23 |W
1998 |A] 24 | X 1999 |C| 24 | X 2000|E| 24 | X 2001 |G| 24 | X 2002[J| 24 | X 2003|L| 24 | X 2004 [N| 24 | X
1998 |A] 25 | Y 1999|C| 25 | Y 2000|E| 25 | Y 2001|G| 25 | VY 2002(J| 25 | Y 2003|L| 25 | Y 2004 [N| 25 | Y
1998 |A| 26 | Z 1999|C| 26 | Z 2000|E| 26 | Z 2001 |G| 26 | Z 2002(J| 26 | Z 2003|L| 26 | Z 2004 [N| 26 | Z
1998 |B| 27 | A 1999|D| 27 | A 2000 F| 27 | A 2001 |H| 27 | A 2002 [ K| 27 | A 2003 |M| 27 | A 2004 (O 27 | A
1998 |B| 28 | B 1999|D| 28 | B 2000|F| 28 | B 2001|H| 28 | B 2002 |K| 28 | B 2003|M| 28 | B 2004 |0O| 28 | B
1998 |B| 29 | C 1999|D| 29 | C 2000|F| 29 | C 2001 |H| 29 | C 2002 |K| 29 | C 2003|M| 29 | C 2004 [0 29 | C
1998|B| 30 | D 1999|D| 30 | D 2000|F| 30 | D 2001 |H| 30 | D 2002 | K| 30 | D 2003|M| 30 | D 2004 |0O| 30 | D
1998|B| 31 | E 1999|D| 31 | E 2000|F| 31 | E 2001|H| 31 | E 2002 K| 31 | E 2003|M| 31 | E 2004 |0O| 31 | E
1998|Bf 32 | F 1999|Df 32 | F 2000|F] 32 | F 2001|H| 32 | F 2002 | K| 32 | F 2003|M| 32 | F 2004|0] 32 | F
1998|B| 33 | G 1999|D| 33 | G 2000|F| 33 |G 2001 |Hf 33 |G 2002 K| 33 |G 2003 |M| 33 |G 2004 [Of 33 |G
1998|Bf 34 | H 1999|Df 34 | H 2000|F] 34 [ H 2001|H| 34 |H 2002 | K] 34 | H 2003|M| 34 | H 2004|0] 34 | H
1998 |B| 35 | 1999 | D| 35 | 2000|F| 35 | 2001 |H]| 35 | 2002 | K| 35 | 2003 |M| 35 | 2004 |0O| 35 |
1998 |B| 36 [ J 1999|D| 36 [ J 2000|F| 36 | J 2001 |H| 36 | J 2002 | K| 36 | J 2003 |M| 36 | J 2004|0] 36 |J
1998 |B| 37 | K 1999| D] 37 | K 2000|F| 37 | K 2001 |H| 37 | K 2002 K| 37 | K 2003 |M| 37 | K 2004 |0| 37 | K
1998 |B| 38 | L 1999|D| 38 | L 2000|F| 38 | L 2001 |H| 38 | L 2002 | K| 38 | L 2003|M| 38 | L 2004|0] 38 | L
1998 |B| 39 | M 1999|D| 39 | M 2000|F| 39 [ M 2001 |H| 39 | M 2002 | K| 39 | M 2003 |M| 39 | M 2004 |0O| 39 | M
1998 |B| 40 | N 1999| D] 40 [N 2000|F| 40 | N 2001 |H| 40 | N 2002 K| 40 | N 2003 |M| 40 | N 2004 |O| 40 | N
1998 |B| 41 | O 1999|D] 41 | O 2000|F| 41 | O 2001 |H| 41 | O 2002 |K| 41 | O 2003 |M| 41 | O 2004 |0| 41 | O
1998 |B| 42 | P 1999|D| 42 | P 2000|F| 42 | P 2001 |H| 42 | P 2002 K| 42 | P 2003 |M| 42 | P 2004 |O| 42 | P
1998 |B| 43 | Q 1999|D| 43 | Q 2000|F| 43 | Q 2001 |H| 43 | Q 2002 | K| 43 | Q 2003 |M| 43 | Q 2004 |0| 43 | Q
1998 |B| 44 | R 1999|Bf 44 | R 2000|F] 44 | R 2001|H| 44 | R 2002 | K| 44 | R 2003|M| 44 | R 2004|0] 44 | R
1998 |Bf 45 | S 1999|Df 45 | S 2000|F] 45 | S 2001|H| 45 | S 2002 | K] 45 | S 2003|M| 45 | S 2004|0] 45 | S
1998 |Bf 46 | T 1999|Df 46 | T 2000|F] 46 [T 2001|H| 46 | T 2002 |K| 46 | T 2003|M]| 46 | T 2004|0) 46 | T
1998 |B| 47 | U 1999 |Df 47 | U 2000|F] 47 U 2001 |H| 47 U 2002 | K| 47 | U 2003 |M| 47 | U 2004 |0| 47 | U
1998 |B| 48 |V 1999|D| 48 |V 2000|F| 48 |V 2001 |H| 48 |V 2002 | K| 48 | V 2003 |M| 48 |V 2004 |0] 48 |V
1998 |B| 49 (W 1999|D| 49 (W 2000 F| 49 |W 2001 |H| 49 | W 2002 [ K| 49 |W 2003 |M| 49 | W 2004 |0| 49 |W
1998 |B| 50 | X 1999| D] 50 | X 2000|F| 50 | X 2001 |H| 50 | X 2002 [ K| 50 | X 2003|M| 50 | X 2004 |0 50 | X
1998|B| 51 |VY 1999|D] 51 |VY 2000|F| 51 |Y 2001 |H| 51 | Y 2002 |K| 51 | Y 2003|M| 51 | Y 2004 |O| 51 | Y
1998 |B| 52 | Z 1999|D| 52 | Z 2000|F| 52 | Zz 2001 |H| 52 | Z 2002 |K| 52 | Z 2003|M| 52 | Z 2004 |0O| 52 | z
PT0193(06/05) Ver: 1
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Notes

Pericom Technology Inc.

Email: support@pti.com.cn Web Site: www.pti.com.cn, www.pti-ic.com
China: No. 20 Building, 3/F, 481 Guiping Road, Shanghai, 200233, China
Tel: (86)-21-6485 0576 Fax: (86)-21-6485 2181
Asia Pacific:  Unit 1517, 15/F, Chevalier Commercial Centre, 8 Wang Hoi Rd, Kowloon Bay, Hongkong
Tel: (852)-2243 3660 Fax: (852)- 2243 3667
US.A.: 3545 North First Street, San Jose, California 95134, USA
Tel: (1)-408-435 0800 Fax: (1)-408-435 1100

Pericom Technology Incorporation reserves the right to make changes to its products or specifications at any time, without notice, in order to improve design or
performance and to supply the best possible product. Pericom Technology does not assume any responsibility for use of any circuitry described other than the
circuitry embodied in Pericom Technology product. The company makes no representations that circuitry described herein is free from patent infringement or
other rights, of Pericom Technology Incorporation.
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