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95V857 

Absolute Maximum Ratings 
Supply Voltage (VDD & AVDD). . . . . . . . . . . -0.5V to 4.6V 
Logic Inputs ......................... GND -0.5 V to Voo + 0.5 V 
Ambient Operating Temperature . . . . . . . . . . 0°c to +85°C 
Storage Temperature . . . . . . . . . . . . . . . . . . . - 6 5°C to+ 1 50°C 

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These 
ratings are stress specifications only and functional operation of the device at these or any other conditions above those 
listed in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect product reliability. 

Electrical Characteristics - Input/Supply/Common Output Parameters 

TA = 0 - 85°C; Supply Voltage Avoo, Voo = 2.5V ± 0.2V 

PARAMETER SYMBOL CONDITIONS MIN T YP 

Input High Current l1H V1 = Voo or GND 5 

Input Low Current l1L V1 = Voo or GND 

Operating Supply I002.s CL = 0pf @ 200MHz 148 
Current looPD CL = 0pf 

Output High Current loH Voo = 2.3V, Vwr = 1V -18 - 3 2

Output Low Current loL Voo = 2.3V, Vwr = 1.2V 2 6 3 5

High Impedance 
1oz V00

= 2.7V, Vout= V00 or GND 
Cutout Current 

Input Clamp Voltage V1K Vooa = 2.3V lin = -18mA 

Voo = min to max, 
Vooo- 0.1 

High-level output 
VoH 

loH = -1 mA 
voltage Vooa = 2.3V,

1.7 
loH = -1 2 mA 

Voo = min to max 

Low-level output voltage VoL 
loL=1 mA 

Vooa = 2.3V 

loH=1 2  mA 

lnout Caoacitance1 C1N V1 = GND or Voo 3 

Out out Caoacitance 1 Cour Vour = GND or Voo 3 
1Guaranteed by design at 2 20MHz, not 100% tested in production.
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MAX UNITS 

µA 

5 µA 

1 70 mA 

100 µA 

mA 

mA 

±10 mA 

-1.2 V 

V 

V 

0.1 V 

0.6 V 

pF 

pF 
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Timing Requirements 
TA= O - 85°C; Supply Voltage Avoo, V00 = 2.5 V +/- 0.2V (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS 

Max clock frequency freq0p 2.5V±0.2V@ 25°C 45 233 MHz 

Application Frequency 
freqA

pp 
95 220 MHz 

Range 2.5V±0.2V@ 25°C 

Input clock duty cycle dtin 40 60 % 

CLK stabilization TsTAB 15 µs 

Switching Characteristics (see note 3) 
PARAMETER SYMBOL CONDITION MIN TYP MAX UNITS 

Low-to high level 
tPLH 

1 CLK_I N to any output 
propaqation delay time 

High-to low level propagation 
tPLL 

1 CLK_I N to any output 
delav time 

Output enable time tEN PD# to any output 

Output disable time tdis PD# to any output 

Period jitter T;;1 loerl 100MHz to 200MHz 

Half-period jitter tOit hper) 100MHz to 200MHz 

Input clock slew rate tsllil 

Output clock slew rate tsllol 

Cvcle to Cvcle Jitter1 Tcvc-Tcvc 100MHz to 200MHz 

Static Phase Offset tr static nhase ottsetl 
4 

Output to Output Skew Tskew 

Notes: 

1. Refers to transition on noninverting output in PLL bypass mode.

-30

-75

1

1

-50

-50

2. While the pulse skew is almost constant over frequency, the duty cycle error
increases at higher frequencies. This is due to the formula: duty cycle=twHltc, where
the cycle (tc) decreases as the frequency goes up.

3. Switching characteristics guaranteed for application frequency range.
4. Static phase offset shifted by design.
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3.5 ns 

3.5 ns 

3 ns 

3 ns 

30 ps 

75 PS 

4 V/ns 

2 V/ns 

50 ps 

0 50 ps 
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Parameter Measurement Information 

CLK
INC

r'.______ _____ X�------)1(1 ....._ __ 
CLK

_INT ----Ii\- · -
I I 
I I 

FB_INC
-! X..___ __ X..___ _ ----:--! )K_FB_INT ------1

..., 

I I I 
_.J I+- t(0) n

_.J I.- t(0) n+ 1 

L� = Nt(0) n
t(<l))

= N 
(N is a large number of samples) 

Figure 4. Static Phase Offset 
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-+j �t(SK_O) 
Figure 5. Output Skew 

j_ 
fo 

1 
tOit_per) = tc(n) • � 

Figure 6. Period Jitter 
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In Mill imeters In Inches 
N SYMBOL COMMON DIMENSIONS COMMON DIMENSIONS 

INDEX 

AREA 

a aaa C 

6.10 mm. Body, 0.50 mm. pitch TSSOP 

(240 mil) (0.020 mil) 

MIN MAX 
A -- 1.20 
A1 0.05 0.15 
A2 0.80 1.05 
b 0.17 0.27 
C 0.09 0.20 
D SEE VARIATIONS 
E 8.10 BASIC 
E1 6.00 6.20 
e 0.50 BASIC 
L 0.45 0.75 
N SEE VARIATIONS 
a oo 80 

aaa -- 0.10 

VARIATIONS 

N Dmm . 
MIN I MAX 

48 12.40 I 12.60 
RelererceDoc.: JEDEC Ptblication95. M0-153 

10-0039 

Ordering Information 
XXXX y G z (LF} - T 

l T LDesignation for tape and reel packaging
'------Lead Free (Optional) 

'-------Temperature Grade 
Blank= 0°C to + 70°C (Commercial) 
I = -40°C to +85°C (Industrial) 

'--------Package Type 
G =TSSOP 

'---------Revision Designator (will not correlate with datasheet revisio n) 
,___ __________ Device Type 

Example: 

95V857 AG LF-T 
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MIN MAX 
-- .047 

.002 .006 

.032 .041 

.007 .011 

.0035 .008 
SEE VARIATIONS 

0.319 BASIC 
.236 .244 

0.020 BASIC 
.018 .030 
SEE VARIATIONS 

oo 80 
-- .004 

D (inch) 
MIN I MAX 
.488 I .496 



IDT

DT

DT
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Top View 

I�.. [Q]-----►1 

Anvil 
Singulation 

-or­

Sawn 
Singulation 

THERMALLY ENHANCED, VERY THIN, FINE PITCH 

QUAD FLAT /NO LEAD PLASTIC PACKAGE 

Thermal 
Base 

ALL DIMENSIONS IN MILLIMETERS 

N 40 

No 10 

NE 10 

D x E BASIC 6.00 X 6.00 

D2 MIN./ MAX. 2.75 I 3.05 

E2 MIN. / MAX. 2.75 I 3.05 

L MIN./ MAX. 0.30 I 0.50 

Source Reference: MLF2 nsE 

10-0053 

SYMBOL MIN. MAX. 

A 0.80 1.00 

A1 0 0.05 

A3 0.25 Reference 

b 0.18 0.30 

e 0.50 BASIC 

Ordering Information 

xxxx 

Example: 

K�<� T � Designation for tape and reel packaging

� Lead Free (Optional} 
Package Type 

K=MLF 

�----- Revision Designator (will not correlate with datasheet revision)

Device Type

95V857 AKLF-T 
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Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Contact Information
For further information on a product, technology, the most 
up-to-date version of a document, or your nearest sales 
office, please visit www.renesas.com/contact-us/. 

Trademarks
Renesas and the Renesas logo are trademarks of Renesas 
Electronics Corporation. All trademarks and registered 
trademarks are the property  of their respective owners.

IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL 
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING 
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND 
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1) 
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3) 
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These 
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an 
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is 
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims 
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses, 
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and 
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise 
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)
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