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2.5V TO 3.3V HIGH IDT5V2305
PERFORMANCE CLOCK

@IDT =%

FEATURES:

High performance 1:5 clock driver for general purpose applica-
tions

Operates up to 170MHz at Vob = 2.5V

Operates up to 200MHz at Vop = 3.3V

Pin-to-pin skew < 75ps at 3.3V operation

Voo range: 2.3V to 3.6V

Output enable glitch suppression

Available in TSSOP and VFQFPN packages

DESCRIPTION:

The IDT5V2305 is a high performance, low skew clock buffer that
operates up to 200MHz. One bank of five outputs provides low skew copies
of CLK. Through the use of control pin G, the outputs of bank Y(0:4) can
be placedin a low state regardless of CLK input. The device operatesin
2.5V and 3.3V environments. The built-in output enable glitch suppression
ensures a synchronized output enable sequence to distribute full period
clock signals.

The IDT5V2305 is characterized for operation from -40°C to +85°C.
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IDT5V2305

2.5VTO3.3VHIGH PERFORMANCE CLOCK BUFFER INDUSTRIALTEMPERATURE RANGE
PIN CONFIGURATION
CLK VDD
GND [Mj CLK L] [
1 16
VDDI: 2 15 :| VoD VoD :| 5 15D VDD
GND 4 13 Ya
[ N NC [J4 | oo | 130 v
vi[ ] 5 12 | ] GND Yi [ ]5 12[ | NC
y2 ] 6 11 []Ys Y2 [ ]6 1] Vs
VoD |: 7 10 :| VoD Vbp :l 7 1OD NC
8 9
GND [ ] 8 9 ]G N B
G VDD
TSSOP VFQFPN
TOP VIEW TOP VIEW
ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA=+25°C,f=1MHz, Vin=0V)
Symbol Description Max Unit Parameter | Description Min. Typ. | Max. | Unit
VoD Power Supply Voltage -0.5t0 +4.6 \ CiN Input Capacitance — 25 — pF
Vi Input Voltage®@ -0.5t0 VoD +0.5 V Vi =0V or Voo
Vo Output Voltage® -0.5t0 VDD +0.5 v
[IK Input Clamp Current +50 mA
Vi<0orVi>VbpD
lol Output Cl C t +50 A
A vy ™ | FUNCTION TABLE(M
lo Continuous Total Output Current +50 mA Inputs Output
Vo < 0 to VDD G CLK Y(0:4)
TsTG Storage Temperature -65to +150 °C L X L
NOTES: H H H

1. Stresses greater than those listed under ABSOLUTE 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.

2. Not to exceed 4.6V.

NOTE:

1. H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care



IDT5V2305

2.5VTO3.3VHIGH PERFORMANCE CLOCK BUFFER INDUSTRIAL TEMPERATURE RANGE
PIN DESCRIPTION
TERMINAL
Symbol /10 Description
G I Output Enable Control for Y(0:4) Outputs. This output enable is active HIGH. If this pinis Logic HIGH, the Y(0:4) clock outputs will follow the
input clock (CLK). If this pin is logic LOW, the Y (0:4) outputs will drive low independent of the state of CLK.
Y(0:4) 0 Buffered Output Clocks
CLK I Input Reference Frequency
GND Ground
Vop PWR DC Power Supply, 2.3V to 3.6V

RECOMMENDED OPERATING RANGE

Symbol Description Min. Typ. Max. Unit
VoD Internal Power Supply Voltage 23 25 \
3.3 3.6
ViL Input Voltage LOW Vbb=23V1t0 3.6V 038 \
Vbb=2.3Vt0 2.7V 0.7
VH Input Voltage HIGH Vbb=23V103.6V 2 \
Vbop=2.3Vt02.7V 1.7
Vi Input Voltage 0 \Vob \
loH Output Current HIGH Vbb=23V1t0 3.6V -12 mA
Vbp=2.3Vt02.7V 6
loL Output CurrentLOW Vbp=23V1t0 3.6V 12 mA
Vbb=2.3Vt0 2.7V 6
TA AmbientOperating Temperature -40 +85 °C

DCELECTRICALCHARACTERISTICSOVEROPERATING RANGE

Symbol Parameter Test Conditions Min. Typ. Max Unit
ViK Input Voltage Vop =3V, IINn = -18mA -1.2 \
IIN Input Current Vi =0V or Voo 15 uA
Ipp Static Device Current CLK =0V or Vo, lo = OmA, Vop = 3.3V 25 HA
NOTE:

1. For Iop over frequency, see TEST CIRCUIT AND WAVEFORMS.

DC ELECTRICAL CHARACTERISTICS -Vpbp =3.3V £ 0.3V

Symbol Parameter Test Conditions Min. Typ.® Max Unit
Vop = Min. to Max. loH =-100pA Vop-0.2
Von HIGH level Output Voltage Vop = 3V loH =-12mA 2.1 %
loH = -6mA 24
Vop = Min. to Max. loH = 100pA 0.2
VoL LOW evel Output Voltage Vop = 3V loH = 12mA 08 \
loH = 6mA 0.55
Vop = 3V Vo=1V 28
loH HIGH level Output Current Vop = 3.3V Vo =1.65V -36 mA
Vop = 3.6V Vo =3.135V -14
Vop = 3V Vo =1.95V 28
lo LOW evel Qutput Current Vop = 3.3V Vo =1.65V %6 mA
Vop = 3.6V Vo =04V 14
NOTE:

1. All typical values are at respective nominal Vop.



IDT5V2305

2.5VTO3.3VHIGH PERFORMANCE CLOCK BUFFER INDUSTRIALTEMPERATURE RANGE
DC ELECTRICAL CHARACTERISTICS -Vpbp=2.5V £ 0.2V
Symbol Parameter Test Conditions Min. Typ.® Max Unit
Von HIGH level Output Voltage Vop = Min. to Max. | loH=-100pA Vop-0.2 \
Vop = 2.3V lon = -6mA 1.8
VoL LOW evel Output Voltage Vop = Min. to Max. | loH =100uA 0.2 \
Voo = 2.3V lon = 6mA 0.55
Voo = 2.3V Vo =1V -17
loH HIGH level Output Current Vop = 2.5V Vo =1.25V 25 mA
Voo = 2.7V Vo =2.375V -10
Vop = 2.3V Vo=1.2V 17
lo LOW level Qutput Current Vop = 2.5V Vo =1.25V 25 mA
Voo = 2.7V Vo=10.3V 10
NOTE:

1. All typical values are at respective nominal Vo.

TIMING REQUIREMENTS OVERRECOMMENDED RANGE

Symbol Parameter Test Conditions Min. Typ. Max Unit
fo Clock Frequency Vop = 3V t0 3.6V 0 200 MHz
Voo =2.3V to 2.7V 0 170




IDT5V2305

INDUSTRIAL TEMPERATURE RANGE

2.5V T03.3VHIGH PERFORMANCE CLOCK BUFFER

SWITCHING CHARACTERISTICS OVER OPERATING RANGE -

Vop = 3.3V # 0.3V(")

Symbol Parameter Test Conditions Min. Typ.() Max Unit
tPLH CLK to Yx f = OMHz to 200MHz, CL = 25pF 1.3 26 ns
tPHL

tsk(0)@ Output Skew, Yx to Yx 75 ps
tsk(P) Pulse Skew 200 ps
tsk(PP) Part-to-Part Skew 500 ps
! Rise Time Vo =0.4V to 2V©) 1.0 2.3 V/ins
{3 Fall Time Vo =2V t00.4V0) 1.0 2.3 V/ins
tsu G before CLK{ V/(THRESHOLD) = VDD/2 0.1 ns
t G after CLK{ 0.4
NOTES:
1. All typical values are at respective nominal Vo.
2. This specification is only valid for equal loading of all outputs.
3. Measured at 100MHz.
SWITCHING CHARACTERISTICSOVER OPERATING RANGE -
Vop = 2.5V + 0.2V({1)

Symbol Parameter Test Conditions Min. Typ.() Max Unit
tPLH CLK to Yx f = 0MHz to 170MHz, CL = 25pF 15 3 ns
tPHL

tsk(0)@ Output Skew, Yx to Yx 100 ps

tsk(P) Pulse Skew 350 ps
tsk(pP) Part-to-Part Skew 600 ps
! Rise Time Vo =0.4V 1o 1.7V 0.4 1.625 V/ns
{3 Fall Time Vo=1.7V 10 0.4V@ 0.4 1.625 V/ins
tsu G before CLK{ V/(THRESHOLD) = VDD/2 0.1 ns
t G after CLK{ 0.4
NOTES:

1. All typical values are at respective nominal Vop.
2. This specification is only valid for equal loading of all outputs.
3. Measured at 100MHz.



IDT5V2305

2.5VT03.3VHIGHPERFORMANCE CLOCK BUFFER INDUSTRIAL TEMPERATURE RANGE

OUTPUT ENABLE GLITCH SUPPRESSION CIRCUIT

The purpose of the glitch suppression circuitry is to ensure the output enable sequence is synchronized with the clock input such that the output buffer will be
enabled onthe nextfull period of the input clock (negative edge triggered by the input clock). The G input mustbe stable one ten - time prior to the falling edge
ofthe CLK for predictable operation.

CLK

Gx

|
tEN —>>)

YXx

G (ten, tois) Relative to CLKJ



IDT5V2305

2.5V T03.3VHIGH PERFORMANCE CLOCK BUFFER INDUSTRIAL TEMPERATURE RANGE

TEST CIRCUITS AND WAVEFORMS

FROM OUTPUT
UNDER TEST

cL II 5000 §
NOTES:

1. CL includes probe and jig capacitance.
2. Al input pulses are supplied by generators having the following characteristics:
PRR <200MHz; Zo = 50; tr < 1.2ns; tF < 1.2ns.

Test Load Circuit

ov

50% VbD

VoL

——————————————————————————— VoD
CLK
ov
———————————————————————— Vor
Any Y 50% Vbb
VoL
VoH
Any Y 50% VbD
VoL
tsk() —m
Output Skew
———————————————————————— Vbbp
CLK 50% Vbp
ov
*— tPHL
————————————————————— VoH
Yx 50% Vbbb
VoL

tsk(p) = ‘ tPLH —tPHL ‘

Pulse Skew



IDT5V2305
2.5VT03.3VHIGHPERFORMANCE CLOCK BUFFER INDUSTRIAL TEMPERATURE RANGE

TEST CIRCUITS AND WAVEFORMS (cont.)

Idd vs Frequency
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IDT5V2305

INDUSTRIAL TEMPERATURE RANGE

2.5V T03.3VHIGH PERFORMANCE CLOCK BUFFER

PACKAGE DRAWINGS AND DIMENSIONS -16VFQFPN
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IDT5V2305

INDUSTRIAL TEMPERATURE RANGE

2.5VT03.3VHIGHPERFORMANCE CLOCK BUFFER

PACKAGE DRAWINGS AND DIMENSIONS -16TSSOP

A\ARAAAARAAR A T=rerE
R ELEE
P A
3 \II_H_ % SEATING PLANE

b WITH PLATING
REF

.09/.20 .09/.16

~— b1 BASE METAL

SECTION A-A
A

REVISIONS

DESCRIPTION DATE APPROVED

ADD 14 & 16 LD

08/25/98] T. W

03 ADD 8 LD 07/10/99 T. W
04 ADDED TOPMARK TO TITLE 5/23/01
05 ADD_"GREEN" PGG_NOMENCLATURE | 10/14/04 v w
06 ADDED PACKAGE CODE 3/8/13 RAC
10-20°
—0" MIN
R.09 MIN

—

10°-20°

DETALL B

L
N\ /7
~—

GAGE PLANE

/A SEE DETAL B

RN FiED W - U m 2575 Stender Way

DECMAL  ANGULAR Santa Clara, CA 95054

XxE + PHONE: (408) 7276116

el www.IDT.com FAX: (408) 492-8674

APPROVALS | DATE [ TITLE PG /PGG PACKAGE OUTLINE

DRAWN 1 lo1/15/96 (PG OR PA TOPMARK CODE)

CHECKED 4.4 mm BODY WIDTH TSSOP .65 mm PITCH
SIZE | DRAWING No. REV
C PSC—4056 06
DO NOT SCALE DRAWING _mxmﬂ 10F3




IDT5V2305

INDUSTRIAL TEMPERATURE RANGE

2.5V T0 3.3V HIGH PERFORMANCE CLOCK BUFFER
PACKAGE DRAWINGS AND DIMENSIONS -16 TSSOP (cont.)

> > P BPEBPBP -

2

BG/PGG16

3 JEDEC VARIATION v |l
B I 0
SN T NOM | M | F
A - — 120

A 05 — | 5

AZ (1 BD 1.00 | 1.05

D || 490 | 500 [ 510 |45
3 6.40 BSC

1]l 430 | 420 [ 450 |46
e 65 BSC

o || 19 - 30
51 EE 27 | 25
| oag A0
| bbb .10

N 18

NOTES:

ALL DIMENSIONING AND TOLERANCING CONFORM TO ASME Y14.5M-1994
DATUMS AND [=B=] TO BE DETERMINED AT DATUM PLANE [-H-]
DIMENSION E TO BE DETERMINED AT SEATING PLANE [-C-]

DIMENSIONS D AND E1 ARE TO BE DETERMINED AT DATUM PLANE [=H-]

CIMENSION [ DOES WOT INCLUDE WMOLD FLASH, PROTRUSIONS OR GATE BURRS,
MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL WOT EXCEED .15 mm PER SIDE

DIMENSION E1 DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD
FLASH OR PROTREUSIONS SHALL MOT EXCEED .25 mm PER SIDE

DETAIL OF PIN 1 IDENTIFER 1S OPTIONAL BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED

LEAD WIDTH DIMENSION DOES MOT INCLUDE DAMBAR PROTRUSION. ALLOWASLE
DAMBAR PROTRUSION 1S 08 mm N EXCESS OF THE LEAD WIOTH DIMENSION
AT MAXIMUM MATERIAL COMCHTION, DAMBAR CANNOT BE LOCATED OW THE LOWER
RADIUS OR THE FOOT

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
10 AND .25 mm FROM THE LEAD TIP

ALL DIMENSIONS ARE N MILLIMETERS

THIS OUTUNE CONFORMS 1O JEDEC PUBLICATION 93 REGISTRATION MO-153,
VARIATIGN AA, AD—1, AB, AC, AD & AL




IDT5V2305
INDUSTRIAL TEMPERATURE RANGE

2.5VT03.3VHIGHPERFORMANCE CLOCK BUFFER

RECOMMENDED LANDING PATTERNS

NOTE: All dimensions are in millimeters.

4,30
2,50
—150—] —{ 0,90 |—
PIM 1 I|:_\\ _._| |.._j:lj'.!:'|
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| . y
030 [z L |
! ) —

oo ap | 2 — |
1 = 7 275
—D 3

[ L ]
3
|
-__J'_-
NR 16 pin
' r 11
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MIN | wax

720 | 740

420 | 440

4,55 BSC

30 | 50

65 BSC
16

=|o% H;&_‘E'ﬁ

16 TSSOP



IDT5V2305

2.5VT03.3VHIGH PERFORMANCE CLOCK BUFFER INDUSTRIAL TEMPERATURE RANGE
ORDERINGINFORMATION
Part/Order Number | Shipping Packaging Package Temperature
5V2305P GGl Tubes 16-pin TSSOP -40° to +85°C
5V2305PGGI8 Tape and Reel 16-pin TSSOP -40° to +85°C
5V2305NRGl Tubes 16-pin VFQFPN -40° to +85°C
5V2305NRGI8 Tape and Reel 16-pin VFQFPN -40° to +85°C

"G" suffix to the part number denotes Pb-free configuration, RoHS compliant.

REVISION HISTORY

August 11,2014 Pg.5; Changed Rise/Fall Time minimum specs in 3.3V Swtiching Characteristics table from 0.7V/nsto 1.0V/ns
September 25,2014 Added 16 TSSOP landing pattern and 16VFQFPN/TSSOP package drawings

CORPORATE HEADQUARTERS | for SALES: for Tech Support:
‘ I DT 6024 Silver Creek Valley Road 800-345-7015 or 408-284-8200 clockhelp@idt.com
w San Jose, CA 95138 fax: 408-284-2775
www.idt.com



	Contact us

