Renesns  Low Skew, 1-t0-16 87016

LVCMOS/LVTTL Clock Generator
DATASHEET

GENERAL DESCRIPTION FEATURES

The 87016 is a low skew, 1:16 LVCMOS/LVTTL Clock Generator.
The device has 4 banks of 4 outputs and each bank can be
independently selected for +1 or +2 frequency operation. Each
bank also has its own power supply pins so that the banks can
operate at the following different voltage levels: 3.3V, 2.5V, and
1.8V.The low impedance LVCMOS/LVTTL outputs are designed
to drive 50Q series or parallel terminated transmission lines.

The divide select inputs, DIV_SELA:DIV_SELD, control the
output frequency of each bank. The output banks can be
independently selected for +1 or +2 operation. The bank enable
inputs, CLK_ENA:CLK_END, support enabling and disabling
each bank of outputs individually. The CLK_ENA:CLK_END
circuitry has a synchronizer to prevent runt pulses when
enabling or disabling the clock outputs. The master reset
input, nMR/OE, resets the +1/+2 flip flops and also controls the
active and high impedance states of all outputs. This pin has
an internal pull-up resistor and is normally used only for test
purposes or in systems which use low power modes.

The 87016 is characterized to operate with the core at
3.3V and the banks at 3.3V, 2.5V, or 1.8V. Guaranteed
bank, output, and part-to-part skew characteristics make
the 87016 ideal for those clock applications demanding
well-defined performance and repeatability.

BLock DIAGRAM

¢ Sixteen LVCMOS/LVTTL outputs (4 banks of 4 outputs)
Selectable differential CLK1, nCLK1 or

LVCMOS clock input

CLK1, nCLK1 pair can accept the following differential input
levels: LVPECL, LVDS, LVHSTL, SSTL, HCSL

CLKO supports the following input types:

LVCMOS, LVTTL

Maximum output frequency: 250MHz

Independent bank control for +1 or +2 operation

Independent output bank voltage settings for 3.3V, 2.5V,

or 1.8V operation

Asynchronous clock enable/disable

Output skew: 170ps (maximum)

Bank skew: 30ps (maximum)

Part-to-part skew: 750ps (maximum)

3.3V core, 3.3V, 2.5V, or 1.8V output operating supply

0°C to 85°C ambient operating temperature

Available in lead-free RoHS compliant package
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RENESAS

TaBLE 1. PiN DESCRIPTIONS

Number Name Type Description
1,48 Voo Power Positive supply pins.
2 CLKO Input | Pulldown [LVCMOS /LVTTL clock input.
Controls frequency division for Bank A outputs.
8 DIV_SELA | Input | Pullup '} \yeMOS / LVTTL interface levels.
Controls frequency division for Bank B outputs
4 DIV_SELB | Input | Pullup |} \/eMos / LVTTL interface levels..
Controls frequency division for Bank C outputs.
5 DIV_SELC | Input | Pullup | \/eMos / LVTTL interface levels.
Controls frequency division for Bank D outputs.
6 DIV_SELD | Input | Pullup | \/eMos / LVTTL interface levels.
Output enable for Bank A outputs. Active HIGH.
’ CLK_ENA | Input | Pullup ¢ i i | OW, outputs drive low. LVCMOS / LVTTL interface levels.
Output enable for Bank B outputs. Active HIGH.
8 CLK_ENB | Input | Pullup 1, i | OW, outputs drive low. LVCMOS / LVTTL interface levels.
Output enable for Bank C outputs. Active HIGH.
9 CLK_ENC | Input | Pullup | ,c i L OW, outputs drive low. LVCMOS / LVTTL interface levels.
Output enable for Bank D outputs. Active HIGH.
10 CLK_END | Input | Pullup ¢ e | OW, outputs drive low. LVCMOS / LVTTL interface levels.
Master reset. When LOW, resets the +1/+2 flip flops and sets the
11 nMR/OE Input Pullup outputs to high impedance. LVCMOS / LVTTL interface levels.
12, 16, 20, 24, 28,
32, 36, 40, 44 GND Power Power supply ground.
13, 15,17, 19 QD3, QD2, Output Bank D outputs. LVCMOS / LVTTL interface levels.
QD1, QDO
14,18 Vooon Power Output Bank D power supply pins.
QC3, QC2, .
21, 23, 25, 27 Output Bank C outputs. LVCMOS / LVTTL interface levels.
QC1, QCo
22,26 Voo Power Output Bank C power supply pins.
QB3, QB2, .
29,31, 33,35 QB1. QBO Output Bank B outputs. LVCMOS / LVTTL interface levels.
30, 34 Vooos Power Output Bank B power supply pins.
QA3, QA2, .
37,39, 41, 43 Output Bank A outputs. LVCMOS / LVTTL interface levels.
QA1, QA0
38, 42 Voooa Power Output Bank A power supply pins.
Clock select input. When HIGH, selects CLK1, nCLK1 inputs.
45 S Input |- Pulldown When LOW, selects CLKO input. LVCMOS / LVTTL interface levels.
46 nCLK1 Input Pullup |Inverting differential clock input.
47 CLK1 Input | Pulldown [Non-inverting differential clock input.

NOTE: Pullup and Pulldown refer to internal input resistors. See Table 2, Pin Characteristics, for typical values.

LOW SKEW, 1-TO-16
LVCMOS/LVTTL CLOCK GENERATOR
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RENESAS

TaBLE 2. PIN CHARACTERISTICS

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
Cy Input Capacitance 4 pF
Reuwe  |Input Pullup Resistor 51 kQ
Power Dissipation Capacitance Voo Voo, = 3465V 18 i
C., (per output): NOTE 1 V= 3465,V =2.625V 20 pF
Vy,=3.465,V . =189V 30 pF
Rour Output Impedance 7 Q
NOTE 1: V., denotes V., Vioos Vopoer @Nd Visop:
TaBLE 3. FuncTion TABLE
Inputs Outputs
nMR/OE | CLK_ENx | DIV_SELx Bank X Qx Frequency
0 X X Hi Z N/A
1 1 0 Active fIN/2
1 1 1 Active fIN
1 0 X Low N/A
01/21/20
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RENESAS

ABsoLuTE Maxivum RATINGS

Supply Voltage, V,
Inputs, V,
Outputs, V,

Package Thermal Impedance

Storage Temperature, T,

0

? YJA

4.6V
-0.5VtoV,,+0.5V
-0.5V toV ., + 0.5V
47.9°C/W (0 Ifpm)
-65°C to 150°C

NOTE: Stresses beyond those listed under Absolute
Maximum Ratings may cause permanent damage to the
device. These ratings are stress specifications only. Functional
operation of product at these conditions or any conditions
beyond those listed in the DC Characteristics or AC Charac-
teristics is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect product reliability.

TasLE 4A. Power SuppLy DC CHARACTERISTICS, V= 3.3V+5%, Ta = 0°C T0 85°C

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
Voo Positive Supply Voltage 3.135 3.3 3.465 \Y
3.135 3.3 3.465 \Y
Vonox Output Supply Voltage; NOTE 1 2.375 2.5 2.625 \Y
1.71 1.8 1.89 \
lo Power Supply Current 100 mA
Ioox Output Supply Current; NOTE 2 15 mA
NOTE 1:V,, denotes V0. Visos Voooe @Nd Vipen: NOTE 2: 15, denotes |y, 1opos lopoer @Nd lopop:
TasLE 4B. LVCMOS/LVTTL DC CHARACTERISTICS, V|, = 3.3V+5%, Ta = 0°C 70 85°C
Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
DIV_SELA:DIV_SELD,
Input CLK_ENA:CLK_END, 2 V+0.3 \Y
Vi High Voltage |nMR/OE, CLK_SEL
CLKO 2 V+0.3 \Y
DIV_SELA:DIV_SELD,
Input CLK_ENA:CLK_END, -0.3 0.8 Vv
V|L Low V0|tage nMR/OE, CLK_SEL
CLKoO -0.3 1.3 \
CLK_ENA:CLK_END,
| Input DIV_SELA:DIV_SELD, V =V =3.465V 5 pA
H High Current| "MR/OE
CLKO, CLK_SEL V =V =3.465V 150 HA
CLK_ENA:CLK_END,
| Input DIV_SELA:DIV_SELD, V =3.465V,V = 0V -150 pA
L Low Current |nMR/OE
CLKO, CLK_SEL V =3.465V,V = 0V -5 HA
V = 3.3V £ 5%; NOTE 2 2.6 \Y
- O/ -
V., Output High Voltage; NOTE 1 V=25V = 5% NOTE 2 18 v
V=18V +5% NOTE2 | =
2mA Viooox - 0-45 \Y
V = 3.3V £ 5%; NOTE 2 0.5 \
—_ O/ -
Vo, Output Low Voltage; NOTE 1 V=25V 5% NOTE 2 0.5 v
V=1.8V£5%;NOTE2 | =
0.45 \Y
2mA
loa Output Tristate Current Low -5 pA
lozn Output Tristate Current High 5 pA

NOTE 1: Outputs terminated with 50W to V,

NOTE 2: V denotes V

DDOx

DDOA’

\%

DDOB,

DDOX

V andV

DDOC DDOD*

/2. See Parameter Measurement Information, Output Load Test Circuit.

LOW SKEW, 1-TO-16
LVCMOS/LVTTL CLOCK GENERATOR
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RENESAS

TasLe 4C. DirFrerenTIAL DC CHARACTERISTICS, V, = 3.3V+5%, Ta = 0°C 70 85°C

Symbol |Parameter Test Conditions Minimum  [Typical [Maximum [Units
. nCLK1 V=V, = 3.465V 5 pA

Iy Input High Current

CLK1 V=V, = 3.465V 150 pA

nCLK1 vV, =0V,V,, =3.465V -150 pA
I Input Low Current

CLK1 vV, =0V,V,, =3.465V -5 HA
Ver Peak-to-Peak Input Voltage 0.15 1.3 \Y

Common Mode Input Voltage; )

Veun NOTE 1, 2 GND + 0.5 V,,-0.85 \Y
NOTE 1: For single ended applications, the maximum input voltage for CLK1, nCLK1 is V + 0.3V.
NOTE 2: Common mode voltage is defined as V...
TasLE 5A. AC CHARACTERISTICS, V, =V = 3.3V+5%, Ta=0°C 70 85°C
Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
fiax Output Frequency 250 MHz

, CLKO; NOTE 1A 2.8 3.2 3.7 ns
o Propagation Delay, CLK. nCLKA

LH Low to High N ?

9 NOTE 1B 29 3.4 3.9 ns
tsk(b) Bank Skew; NOTE 2, 7 Measured on the Rising Edge 30 ps
tsk(o) Output Skew; NOTE 3, 7 Measured on the Rising Edge 150 ps
tsk(pp) |Part-to-Part Skew; NOTE 5, 7 750 ps
t/t Output Rise/Fall Time; NOTE 6 20% to 80% 200 700 ps

f < 175MHz 45 55 %
odc Output Duty Cycle

f>175MHz 40 60 %
tey Output Enable Time; NOTE 6 10 ns
tos Output Disable Time; NOTE 6 10 ns
All parameters measured at 250MHz unless noted otherwise.
NOTE 1A: Measured from the V /2 of the input to V. /2 of the output.
NOTE 1B: Measured from the differential input crossing point to V. /2 of the output.

NOTE 2: Defined as skew within a bank with equal load conditions.
NOTE 3: Defined as skew between outputs at the same supply voltage and with equal load conditions.

Measured

atv__ /2.

DDOX

NOTE 4: Defined as skew across banks of outputs switching in the same direction operating at different frequencies

with the same supply voltages and equal load conditions. Measured at V

/2.

DDOX

NOTE 5: Defined as skew between outputs on different devices operating a the same supply voltages and with equal

load conditions. Using the same type of input on each device, the output is measured at V

DDOX

NOTE 6: These parameters are guaranteed by characterization. Not tested in production.
NOTE 7: This parameter is defined in accordance with JEDEC Standard 65.

/2.
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RENESAS

TasLE 5B. AC CHARACTERISTICS, V= 3.3V5%, V= 2.5V+5%, Ta = 0°C 70 85°C

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
foax Output Frequency 250 MHz
. CLKO; NOTE 1A 2.9 3.3 3.8 ns
to,, Eropagatllon Delay, LKA, nCLK1:
ow to High NOTE 1B 3 35 4 ns
tsk(b) Bank Skew; NOTE 2, 7 Measured on the Rising Edge 30 ps
tsk(o) Output Skew; NOTE 3, 7 Measured on the Rising Edge 160 ps
tsk(pp) |Part-to-Part Skew; NOTE 5, 7 750 ps
to/ t Output Rise/Fall Time; NOTE 6 20% to 80% 200 700 ps
f < 175MHz 45 55 %
odc Output Duty Cycle
f>175MHz 40 60 %
tey Output Enable Time; NOTE 6 10 ns
tos Output Disable Time; NOTE 6 10 ns

All parameters measured at 250MHz unless noted otherwise.

NOTE 1A: Measured from the V /2 of the input to V. /2 of the output.

NOTE 1B: Measured from the differential input crossing point to V,/2 of the output.

NOTE 2: Defined as skew within a bank with equal load conditions.

NOTE 3: Defined as skew between outputs at the same supply voltage and with equal load conditions.
Measured at V. /2.

NOTE 4: Defined as skew across banks of outputs switching in the same direction operating at different frequencies
with the same supply voltages and equal load conditions. Measured at V. /2.

NOTE 5: Defined as skew between outputs on different devices operating a the same supply voltages and with equal
load conditions. Using the same type of input on each device, the output is measured at V. /2.

NOTE 6: These parameters are guaranteed by characterization. Not tested in production.

NOTE 7: This parameter is defined in accordance with JEDEC Standard 65.

LOW SKEW, 1-TO-16 ©2019 Renesas Electronics Corporation
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RENESAS

TasLe 5C. AC CHARACTERISTICS, V,, = 3.3V+5%, V. = 1.8V+5%, Ta = 0°C 70 85°C

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
foax Output Frequency 250 MHz
. CLKO; NOTE 1A 3.1 3.8 4.5 ns
tp,, Eropagat_lon Delay, LK1, nCLKA:
ow to High NOTE 1B 3.1 3.8 4.5 ns
tsk(b) Bank Skew; NOTE 2, 7 Measured on the Rising Edge 30 ps
tsk(o) Output Skew; NOTE 3, 7 Measured on the Rising Edge 170 ps
tsk(pp) |Part-to-Part Skew; NOTE 5, 7 750 ps
to /. Output Rise/Fall Time; NOTE 6 20% to 80% 200 700 ps
f < 175MHz 45 55 %
odc Output Duty Cycle
f>175MHz 40 60 %
tey Output Enable Time; NOTE 6 10 ns
tos Output Disable Time; NOTE 6 10 ns

All parameters measured at 250MHz unless noted otherwise.

NOTE 1A: Measured from the V /2 of the input to V. /2 of the output.

NOTE 1B: Measured from the differential input crossing point to V. /2 of the output.
NOTE 2: Defined as skew within a bank with equal load conditions.
NOTE 3: Defined as skew between outputs at the same supply voltage and with equal load conditions.

Measured at V., /2.

NOTE 4: Defined as skew across banks of outputs switching in the same direction operating at different frequencies
with the same supply voltages and equal load conditions. Measured at V. /2.

NOTE 5: Defined as skew between outputs on different devices operating a the same supply voltages and with equal
load conditions. Using the same type of input on each device, the output is measured atV___ /2.

NOTE 6: These parameters are guaranteed by characterization. Not tested in production.

NOTE 7: This parameter is defined in accordance with JEDEC Standard 65.

DDOX
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RENESAS

PARAMETER MEASUREMENT INFORMATION

1.65V+5% 2.05V5% 1.25V=5%
SCOPE SCOPE
B Z = 500 o
%5‘]“ 0 %SDQ
-1.85V+5%
-1.25V+5%
3.3V Output Loap AC Test CircuiT 3.3V/2.5V Output Loabp AC Test Circuit

24089V  1+0.9V+5%

Vo — — —
SCOPE
nCLKA1

A | A
500 —VPP —_ — Cross Points — —_—— VCMH -

cLki ¥ |l
0.0V£5%, GND — — — — — — — — — — — — — = —

3.3V/1.8V Output Loap AC Test Circuit DirrerenTIAL INPUT LEVEL

»|  -&— fskipp) » € fsk(o)

PART-TO-PART SKEW OuTPUT SKEW

LOW SKEW, 1-TO-16 ©2019 Renesas Electronics Corporation
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RENESAS

N A
QX0:QX3 .2

Bank SKEw (where X denotes outputs in the same bank)

kY V:DOX
QAx, QBx, /| 2
QCx, QDx < th -
- i:‘E:l oD
J[;,..,.l.
odc = ¥ 100%
tPE?ICD

Ourtput Duty CycLE/PuLse WipTH/PERIOD

GJ."
Clock 1
Cutputs

Ourtput Rise/FALL TIME

Moo
CLKD | 2
|
nCLKA |
CLK1 X >< X : :

I
QCx, QDx | |
e— tog—

PropaGATiON DELAY
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RENESAS

APPLICATION INFORMATION

WIRING THE DIFFERENTIAL INPUT TO AccePT SINGLE ENDED LEVELS

Figure 1shows how the differential input can be wired to accept
single ended levels. The reference voltage V_REF =V /2 is
generated by the bias resistors R1, R2 and C1. This bias circuit
should be located as close as possible to the input pin. The ratio

of R1 and R2 might need to be adjusted to position the V_REF
in the center of the input voltage swing. For example, if the input
clock swing is only 2.5V and V, = 3.3V, V_REF should be 1.25V
and R2/R1 = 0.609.

Single Ended Clock Input

VDD

V_REF

cr .|
C"U‘f"l"“-

=

Ficure 1. SINGLE ENDED SiGNAL DRivING DiIFFERENTIAL INPUT

RecommeNnDATIONS FOR UNuseD INPuT AND OuTPuT PINS

INPUTS:

CLK Inpur:

For applications not requiring the use of a clock input, it can be
left floating. Though not required, but for additional protection, a
1kQ resistor can be tied from the CLK input to ground.

CLK/nCLK InpuT:

For applications not requiring the use of the differential input,
both CLK and nCLK can be left floating. Though not required,
but for additional protection, a 1kQ resistor can be tied from
CLK to ground.

LVCMOS ControL Pins:

All control pins have internal pull-ups or pull-downs; additional
resistance is not required but can be added for additional
protection. A 1kQ resistor can be used.

OurtpuTs:

LVCMOS Ourtput:

All unused LVCMOS output can be left floating. We recommend
that there is no trace attached.

LOW SKEW, 1-TO-16
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RENESAS

DiFFereNTIAL CLockK INPUT INTERFACE

The CLK/nCLK accepts LVDS, LVPECL, LVHSTL, SSTL, HCSL
and other differential signals. Both Vswine and Vor must meet
the Vee and Vewr input requirements. Figures 4A to 4E show
interface examples for the CLK/nCLK input driven by the most
common driver types. The input interfaces suggested here are
examples only. Please consult with the vendor of the driver

component to confirm the driver termination requirements. For
example in Figure 2A, the input termination applies for LVHSTL
drivers. If you are using an LVHSTL driver from another
vendor, use their termination recommendation.

3.3V

Zo =50 Ohm

Zo =50 Ohm
nCLK

E iPerClockS
VHSTL Input

Ics R1 R2
= HiPerClockS 50 50 P
LVHSTL Driver =

3.3V

Zo =50 Ohm
CL]

Zo =50 Ohm

¥

nCLK_fPerClocks

Input

VPECL
R1 R2

R3
50

CLK/NCLK INPuT DRIVEN BY
LVHSTL Driver

Ficure 2A.

Ficure 2B. CLK/NCLK INPuT DRIVEN BY
3.3V LVPECL Driver

3.3V

3.3V
R3 R4
125 125
Zo =50 Ohm
- :

Zo =50 Ohm

R1 R2

= 84 84

3.3V

nCLK iPerClockS
VPECL Input

Ficure 2C. CLK/NCLK InpuT DRIVEN BY
3.3V LVPECL DrRiver

3.3V

LVPECL

R5
100 - 200

Z0=50 Ohm c1

R4

=

Zo =50 Ohm

nCLK_gfPerClocks

—0__ 7

R6 R1
100 - 200 84

1~

R5,R6 \ocalé near the drive} pin.

Input

b 1

Ficure 2E. CLK/NCLK INPuT DRIVEN BY
3.3V LVPECL Driver witH AC CoupLE

3.3V

L

LVDS_Driver CLK

|7 nCLl

R1
100
Receiver

—

Ficure 2D. CLK/NCLK INPuT DRIVEN BY
3.3V LVDS DRIvVER

01/21/20
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RENESAS

ScHEMATIC EXAMPLE

Figure 3 shows an application schematic example of the 87016. LVMCOS driver through series termination. The 87016 outputs
This schematic provides examples of input and output handling. are LVCMOS drivers. Series termination is shown in this sche-
The differential CLK1/nCLK1 input can accept various types of matic. Additional LVCMOS termination approaches are shown
differential signal. This example shows the 87016 input driven by in the LVCMOS Termination Application Note.

a 3.3V LVPECL driver. Additional examples for the input driven

by other types of drivers are shown in the application section of

this data sheet. The single ended input CLKO is driven by a 7Q

3.3V
LVPECL [ ]
VDDO
R3 R4 [ ]
= 50 50
VDD [ ]
R5
50
RS SRR IR S P
= A dao<—=AN<®
g§§ﬁgé§égé§é
X
1 voD s ~  onp FE—g
CLKO QB0 J§—U34
0—3- piv_SELA VDDOB
o—4 piv sELB QB1 Jj—ﬂ32
eNES  RovRa=50 O B BV SEiS i o
— o—L CLK_ENA vDDOB 22
- o—8 CIK ENB QB3 —29—‘328
o—2- Gk ENC GND
. . o191 G K END Qco —27—‘:'26
Logic Input Pin Examples 5—H nMRIOE VDDOC
" - GND a a %) qc1 F8—o
Set Logic Set Logic S 6.8 0ulun
" "n' [5ed o~ -~ o o o~
AV, Inputto1 VCC InputtoO 8%85828%8285
o <t | 00| O Of x| | O <
u1 R R B Rl B B B SV RV RV I
RU1 RU2 1CS87016 i
1K SPARE
To Logic To Logic
Input Input
pins pins —_
RD1 RD2 R2  ~43 Zo = 50
SPARE 1K
VDD=3.3V VDDO=3.3V, 2.5V or 1.8V
VDD VDDO
U1-1) (U1-48) U1-14) (U1-18) (U1-22) (U1-26) (U1-30) (U1-34) (U1-38) (U1-42)
c9 c10 c1 c2 c3 c4 c5 cé c7 cs
0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u

FicuRE 3. APPLICATION ScHEMATIC ExAmMPLE

LOW SKEW, 1-TO-16 ©2019 Renesas Electronics Corporation
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RENESAS

RELIABILITY INFORMATION

TaBLE 6. 0 JAVS- AR FLow TaBLE For 48 Leap LQFP

0.a by Velocity (Linear Feet per Minute)

0 200 500
Single-Layer PCB, JEDEC Standard Test Boards 67.8°C/W 55.9°C/W 50.1°C/W
Multi-Layer PCB, JEDEC Standard Test Boards 47.9°C/W 42.1°C/W 39.4°C/W

NOTE: Most modern PCB designs use multi-layered boards. The data in the second row pertains to most designs.

TrANsISTOR COUNT
The transistor count for 87016 is: 2034

Package Outline Drawings

The package outline drawings are appended at the end of this document and are accessible from the link below.
The package information is the most current data available.

www.idt.com/us/en/document/cpt/prprg-package-outline-70-x-70-x-14-mm-tqfp-10010-form

01/21/20 © 2019 Renesas Electronics Corporation



RENESAS

TaBLE 8. ORDERING INFORMATION

Part/Order Number Marking Package Shipping Packaging Temperature
87016AYLF ICS87016AYLF | 48 Lead “Lead-Free” LQFP tray 0°C to 85°C
87016AYLFT ICS87016AYLF | 48 Lead “Lead-Free” LQFP | tape & reel, pin 1 orientation: EIA-481-C | 0°C to 85°C
87016AYLF/W ICS87016AYLF | 48 Lead “Lead-Free” LQFP | tape & reel, pin 1 orientation EIA-481-D | 0°C to 85°C

NOTE: Parts that are ordered with an “LF” suffix to the part number are the Pb-Free configuration and are RoHS compliant.

TasLE 9. PiN 1 OrienTaTION IN TAPE AND REEL PACKAGING

Part Number Suffix Pin 1 Orientation Illustration

Comct AN 1 ORENTATION
LY CARRIER TAPE TOPSIDE Found Sorocist Mokl

{(ooocoqgoO 0000 OC0O0O00O\

8 Quadrant 1 (EIA-481-C) ( ' |' u[ & ?
— =

—ry oy — o— —

USER DIRECTION OF FEED

Cermct PIK 1 ORIENTATION
CARRIER TAPE TOPSE (Round Sprocker Holes)

{(O00O0POVONOOOOOCOO0OOY

! ‘ [ 2
w Quadrant 2 (EIA-481-D) /; (‘ u u lﬂ' (( i),
/

— o — —
USER DIRECTION OF FEED
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REVISION HISTORY SHEET
Rev Table Page Description of Change Date
A T5A, T5B, 6,7, |AC Characteristics Table - corrected the first line in the Notes section, from 7/31/02
T5C 8 “All parameters measured at 150MHz...” to 250MHz.
A Revised part description title from “Differential-to-LVCMOS Clock Generator” to 8/9/02
“LVCMOS Clock Generator”.
T5A & T5B 6 & 7 |AC Characteristics Table - switched prop delay values for CLKO and
CLK1, nCLK1.
A 12 Added Differential Clock Input Interface section. 5/05/03
Updated format.
A 1 Modified Block Diagram, corrected latch block. 6/4/03
A 12 Added Schematic Example 12/10/04
1 Features Section - added Lead-Free bullet.
10 Application Section - added Recommendations for Unused Input and Output
A Pins. 2/28/06
T8 15 Ordering Information Table - add Lead-Free part number, marking and note.
Updated datasheet’s header/footer with IDT from ICS.
A T8 15 Removed ICS prefix from Part/Order Number column. 7/29/10
17 Added Contact Page.
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