RENESAS 1.8V to 3.3V High-Performance 5PB11xx

LVCMOS Clock Buffer Family Datasheet
Description Features
The 5PB11xx is a high-performance LVCMOS clock buffer family = High-performance 1:2, 1:4, 1:6, 1:8, 1:10 LVCMOS clock buffer
of devices. It has an additive phase jitter of 50fs RMS. = Very low pin-to-pin skew: < 50ps
There are five different fan-out variations available: 1:2 to 1:10. * Very low additive jitter: < 50fs

The 5PB11xx supports a synchronous glitch-free output enable = Supply voltage: 1.8V 10 3.3V

(OE) function to eliminate any potential intermediate incorrect * 3.3V tolerant input clock
output clock cycles when enabling or disabling outputs. It can = fmax = 200MHz
operate from a 1.8V to 3.3V supply. = Integrated serial termination for 50Q channel
The 5PB1104 is also available in an Automotive Grade 1, = Packaged in 8-, 14-, 16-, 20-pin TSSOP and as small as
AEC-Q100 qualified version. 2 x 2 mm DFN and VFQFPN packages
= Industrial (-40°C to +85°C) and extended (-40°C to +105°C)
Typica| App| ications temperature ranges
- Industrial licati = 5PB1104 available in AEC-Q100 qualified, Automotive Grade 1
ndustrial applications (-40°C to +125°C)
= Automotive applications
Block Diagram
CLKIN [ | Lvewos » Lvemos > | Y0
> Lvemos >l | Y1
> Lvemos >—wf | Y2
» Lvcmos > | Y3
| | |
| | |
| | |
| |
J \—> Lvemos >—»{ | Yp
1G [I] .
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Pin Assignments-TSSOP Packages

Figure 1. Pin Assignments for TSSOP Packages

CLKIN | 1 8 IV CLKIN | 1 14 1Y1 CLKIN | 1 20 | Y1
1G| 2 7 INC 1G| 2 131Y3 1G] 2 191Y3
vo[ 3 °PBMOPGE o fypp vo| 3 12 | vop vol 3 18 | vop

GND | 4 5 |NC GND| 4 5PB1106PGG 11]Y2 GND| 4 171 Y2

VDD | 5 10 | GND VDD | 5 cpgiriopgg 16 | GND
Y4| 6 Y5 Y41 6 151Y5
CLKIN | 1 8 | Y GND| 7 VDD GND| 7 14 | VDD
1G| 2 71VY3 Y6 | 8 131Y7
5PB1104PGG
YO| 3 6 | VDD VDD | 9 12]Y8
GND| 4 5 | v2 CLKIN | 1 16 | Y1 vol 10 11| aND
1G| 2 151Y3
YO| 3 14 | vDD
GND| 4  sppi10sPGG 13| Y2
VDD | 5 12 | GND
Y4| 6 11Y5
GND| 7 10 | VDD
Y6 | 8 9 |Y7
Pin Descriptions-TSSOP Packages
Table 1. Pin Descriptions for TSSOP Packages
LVCMOS Clock Output
Device Number Clock Input Enable LVCMOS Clock Output Supply Voltage Ground
CLKIN 1G Y0, Y1,...Y9 Vop GND
5PB1102PGG 1 2 3,8 6 4
5PB1104PGG 1 2 3,8,57 6 4
5PB1106PGG 1 2 3,14,11,13,6,9 5,8,12 4,7,10
5PB1108PGG 1 2 3,16,13,15,6,11,8,9 5,10, 14 4,7,12
5PB1110PGG 1 2 3,20,17,19,6,15,8,13,12,10 6 4,7,11,16
© 2019 Renesas Electronics Corporation 3 May 31, 2019
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Pin Assignments-DFN/VFQFPN Packages

Figure 2. Pin Assignments for DFN/QFN Packages

- P
CLKIN | 1 8| Y1 < X o
16| 2 7| Nne °Pos® °Pos g8
vol 3 5PB1102CMG 6 | vDD 16 15 14 13 20 19 18 17 16
GND| 4 5 | NC vol 1 12 |vop Yo 1 15 | Y2
GND| 2 5PB1106CMG 11 1Y2 GND| 2 14 | GND
vop | 3 10 | GND vDD | 3 5PB1110NDG 13 | Y5
CLKIN| 1 8 | Y1 val 4 9 |Y5 Y4 | 4 12 | vDD
1G[ 2 spai1oacme 7 | Y3 56 7 8 GND| 5 1 |yr
vol 3 5PB1104CMT 6 | vDD o OO 6 7 8 9 10
GND | 4 5 | v2 5 =Z8
> 8% 2%
=z
x
ox®
16 15 14 13
YO 1 12 | vDD
O e B
VDD | 3 10 | GND
Y41 4 9 |Y5
5 6 7 8
[m] ~
% S é
Pin Descriptions-DFN/VFQFPN Packages
Table 2. Pin Descriptions for DFN/VFQFPN Packages
LVCMOS Clock Output
Device Number Clock Input Enable LVCMOS Clock Output Supply Voltage Ground
CLKIN 1G Y0, Y1,...Y9 Vop GND
5PB1102CMG 1 2 3,8 6 4
5PB1104CMG
5PB1104CMT 1 2 3518 6 4
5PB1106CMG 15 16 1,4,9,11,13,14 3,8,12 2,5,10
5PB1108CMG 15 16 1,4,6,7,9,11,13,14 3,8,12 2,5,10
5PB1110NDG 19 20 1,4,6,8,10, 11,13, 15,17, 18 3,7,12,16 2,5,9,14
© 2019 Renesas Electronics Corporation 4 May 31, 2019
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Output Logic Table

Inputs Output
CLKIN 1G Yn
X L L
L H
H H H

After at least three cycles of input clock toggling. Output Enable function is asynchronous to eliminate any intermediate incorrect output
clock cycles during transition which may cause frequency peaking to the downstream device.

Absolute Maximum Ratings

The absolute maximum ratings are stress ratings only. Stresses greater than those listed below can cause permanent damage to the
device. Functional operation of the 5PB11xx at absolute maximum ratings is not implied. Exposure to absolute maximum rating conditions

may affect device reliability.

Table 3. Absolute Maximum Ratings

Item Rating

Supply Voltage, Vpp 3.8V

Output Enable and All Outputs -04VtoVpp+05V

Input Voltage, CLKIN -0.4 V to 3.465V

Ambient Operating Temperature (Industrial) -40 to +85°C

Ambient Operating Temperature (Extended) -40 to +105°C

Ambient Operating Temperature (Automotive Grade 1) -40 to +125°C

Storage Temperature -65 to +150°C

Junction Temperature 125°C

Soldering Temperature 260°C
Recommended Operating Conditions
Table 4. Recommended Operating Conditions

Parameter Minimum Typical Maximum Units

Ambient Operating Temperature (Industrial) -40 +85

Ambient Operating Temperature (Extended) -40 +105

Ambient Operating Temperature (Automotive Grade 1) -40 +125 °C

Power Supply Voltage (measured in respect to GND) +1.71 +3.465 V
© 2019 Renesas Electronics Corporation May 31, 2019
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Thermal Characteristics

Table 5. Thermal Characteristics

Package Applies to 0O, O, O Units
8-TSSOP 5PB1102PGG, 5PB1104PGG 122.0 58.2 139.3 °CIW:; still air
14-TSSOP 5PB1106PGG 84.5 44.2 64.5 °CIW:; still air
16-TSSOP 5PB1108PGG 80.9 43.3 60.1 °CIW:; still air
20-TSSOP 5PB1110PGG 725 379 49.8 °CIW:; still air
5PB1102CMG, 5PB1104CMG o e
8-DFN EPR1104CMT 120.2 994 63.3 CIW; still air
16-VFQFPN 5PB1106CMG, 5PB1108CMG 115.6 83.1 61.8 °CIW:; still air
20-VFQFPN 5PB1110NDG 49.6 94.7 5.1 °CIW:; still air
© 2019 Renesas Electronics Corporation May 31, 2019
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DC Electrical Characteristics
Vpp = 1.8V, 2.5V, or 3.3V (see tables below)

Table 6. DC Electrical Characteristics - Vpp = 1.8V 5%

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Vop Operating Voltage All devices 1.71 1.8 1.89 \Y
Viy | Input High Voltage, CLKIN ['] All devices 0.7 x Vpp v
V. | Input Low Voltage, CLKIN ['] All devices 03xVpp | V
VIH Input High Voltage, 1G All devices 1.6 Vop \Y
Vi Input Low Voltage, 1G All devices 0.6 %
Vor Output High Voltage Eﬁg?&fg ?Z?d loy = -5mA. 1.4 %

Output High Voltage Automotive B | 1y = -5mA. 1.2 Vv
| CutoutLowVoliage peustrie 30 | o, = 5ma. 04 v
Output Low Voltage Automotive ! loL = 5mA. 0.45 v
Zy Nominal Output Impedance All devices 50 Q
Cin Input Capacitance All devices CLKIN, 1G pin. 5 pF
Operating Supply Current, 5PB1102 6 8
Operating Supply Current, 5PB1104 12 13
Iy | Operating Supply Current, 5PB1106 Eﬂ‘;tg':é and | 100MHz, no load, 25°C. 15 18 mA
Operating Supply Current, 5PB1108 20 23
Operating Supply Current, 5PB1110 23 27
0.001MHz, C = 5pF. 0.7 1
0.008MHz, C = 5pF. 0.7 1
. . 40MHz, C, = 5pF. 11 13
Iop Operating Supply Current Automotive [l mA
100MHz, C| = 5pF. 25 30
156.25MHz, C = 5pF. 37 47
200MHz, C| = 5pF. 39 57

(' Nominal switching threshold is Vpp/2.
21 5pB1 1xxPGGI, 5PB11xxPGGK, 5PB11xxCMGI, 5PB11xxCMGK. T, = -40°C to +105°C unless stated otherwise.
(31 5PB1104CMG1 and 5PB1104CMT1 only. T, = -40°C to +125°C unless stated otherwise.
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Table 7. DC Electrical Characteristics - Vpp = 2.5V 5%

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Vop Operating Voltage All devices 2.375 2.5 2.625 \Y
Viy | Input High Voltage, CLKIN ['] All devices 0.7 x Vpp v
ViL | Input Low Voltage, CLKIN ['] All devices 03xVpp | V
ViH Input High Voltage, 1G All devices 1.8 Voo v
Vi Input Low Voltage, 1G All devices 0.7 \
Jy, | OuoutHigh Voiage peustie B | low=-6mA. 19 v

Output High Voltage Automotive ! loy = -8mA. 1.6 v

Vo, Output Low Voltage :En)?t:zt(;l:cli e[12r11d loL = 8mA. 0.5 v

Output Low Voltage Automotive %l loL = 8mA. 0.625 v

Zo Nominal Output Impedance All devices 50 Q

Cin Input Capacitance All devices CLKIN, 1G pin. 5 pF
Operating Supply Current, 5PB1102 9 1
Operating Supply Current, 5PB1104 15 18

Iy | Operating Supply Current, 5PB1106 Eﬂgfg‘:‘é and | 100MHz, no load, 25°C. 21 24 mA
Operating Supply Current, 5PB1108 27 31
Operating Supply Current, 5PB1110 32 37
0.001MHz, C| = 5pF. 0.9 1.3
0.008MHz, C| = 5pF. 0.9 1.3
. . 40MHz, C| = 5pF. 15 17

Ipp | Operating Supply Current Automotive [l mA
100MHz, C| = 5pF. 35 42
156.25MHz, C_ = 5pF. 52 67
200MHz, C, = 5pF. 56 80

(' Nominal switching threshold is Vpp/2.

21 5pB1 1xxPGGI, 5PB11xxPGGK, 5PB11xxCMGI, 5PB11xxCMGK. T, = -40°C to +105°C unless stated otherwise.

Bl 5PB1104CMG1 and 5PB1104CMT1 only. Ty = -40°C to +125°C unless stated otherwise.

© 2019 Renesas Electronics Corporation 8 May 31, 2019
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Table 8. DC Electrical Characteristics - Vpp = 3.3V 5%

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Vop Operating Voltage All devices 3.135 3.3 3.465 \Y
Viy | Input High Voltage, CLKIN ['] All devices 0.7 x Vpp v
ViL | Input Low Voltage, CLKIN ['] All devices 03xVpp | V
Viy | Input High Voltage, 1G 'E”)i:ztgf('j and 2.0 Vop v
Vi | Input High Voltage, 1G Automotive ! 2.1 Voo
Vi Input Low Voltage, 1G All devices 0.8 v
Vo Output High Voltage Eﬂ:zt:;l, ad | o= -12mA. 24 v

Output High Voltage Automotive ! lon = -12mA. 2.1 \Y
Vo, Output Low Voltage gigit(;z: ?Q?d loL = 12mA. 0.7 \
Output Low Voltage Automotive [l loL = 12mA. 0.825 v
Zy Nominal Output Impedance All devices 50 Q
Cin Input Capacitance All devices CLKIN, 1G pin. 5 pF
Operating Supply Current, 5PB1102 12 13
Operating Supply Current, 5PB1104 20 22
Iy | Operating Supply Current, 5PB1106 'E")i:izf('j and | 100MHz, no load, 25°C. 25 30 mA
Operating Supply Current, 5PB1108 35 38
Operating Supply Current, 5PB1110 40 45
0.001MHz, C = 5pF. 1.2 1.7
0.008MHz, C| = 5pF. 1.2 1.7
. . 40MHz, C, = 5pF. 19 22
lpp | Operating Supply Current Automotive [l mA
100MHz, C, = 5pF. 45 54
156.25MHz, C = 5pF. 67 87
200MHz, C, = 5pF. 75 107

(' Nominal switching threshold is Vpp/2.
21 5pB1 1xxPGGI, 5PB11xxPGGK, 5PB11xxCMGI, 5PB11xxCMGK. T = -40°C to +105°C unless stated otherwise.
(31 5PB1104CMG1 and 5PB1104CMT1 only. T, = -40°C to +125°C unless stated otherwise.
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AC Electrical Characteristics

Vpp = 1.8V, 2.5V, or 3.3V (see tables below).

Table 9. AC Electrical Characteristics - Vpp = 1.8V 5%

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Input Frequency All devices 0 200 MHz
e Industrial and _
tor | Output Rise Time (2pF load) Extended [ 0.36V to 1.44V, C| = 2pF. 0.5 0.75 ns
. Industrial and _
tor | Output Fall Time (2pF load) Extended [ 1.44V t0 0.36V, C| = 2pF. 0.5 0.75 ns
- Industrial and _
tor | Output Rise Time (5pF load) Extended [ 0.36V to 1.44V, C| = 5pF. 0.8 1.0 ns
. Industrial and _
tor | Output Fall Time (5pF load) Extended [ 1.44V t0 0.36V, C| = 5pF. 0.8 1.0 ns
tor | Output Rise Time (5pF load) Automotive 1 |0.36V to 1.4V, C| = 5pF. 0.65 1.2 ns
tor | Output Fall Time (5pF load) Automotive 1 | 1.44V to 0.36V, C| = 5pF. 0.65 1.2 ns
- . Part start-up time for valid outputs
tstarT-UP | Start-up Time All devices after Vipp ramp-up. 3 ms
Industrial and
1 1.5 2.5 ns
tpp  |Propagation Delay B! Extended ("
Automotive @ 1.0 3.4 ns
Industrial and | 156.25MHz, Integration Range: 0.05 s
Extended ['l | 12kHz-20MHz. ' P
Buffer Additive Phase Jitter, RMS 156,250 Intearation R
. . z, Integration Range:
Automotive 12kHz-20MHz. 0.06 ps
Output to Output Skew, Industrial and | .. . [4]
5PB1102/04 Extended [ Rising edges at Vpp/2. 35 50 ps
Output to Output Skew, Industrial and | . . [4]
5PB1106 Extended [ Rising edges at Vpp/2. 35 58 ps
Output to Output Skew, Industrial and | 5, . [4]
5PB1108/10 Extended [ Rising edges at Vpp/2. 45 65 ps
Output to Output Skew Automotive ! | Rising edges at Vpp/2. [ 35 87 ps
Device to Device Skew All devices Rising edges at Vpp/2. 200 ps
ten | Output Enable Time All devices C < 5pF. 3 cycles
tois | Output Disable Time All devices C < 5pF. 3 cycles
toc | Duty Cycle P! All devices 50 %

1 5pB1 1xxPGGl, 5PB11xxPGGK, 5PB11xxCMGI, 5PB11xxCMGK. T, =-40°C to +105°C unless stated otherwise.
25PB1104CMG1 and 5PB1104CMT1 only. Ta =-40°C to +125°C unless stated otherwise.
3 With rail-to-rail input clock.

4 Between any 2 outputs with equal loading.

5 Duty cycle on outputs will match incoming clock duty cycle when VIH on CLKIN pin equals VDD power supply voltage. Consult IDT for tight duty
cycle clock generators.

© 2019 Renesas Electronics Corporation
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Table 10. AC Electrical Characteristics - Vpp = 2.5V 5%

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Input Frequency All devices 0 200 MHz
- Industrial and _
tor | Output Rise Time (2pF load) Extended [ 0.5V to 2.0V, C = 2pF. 0.4 0.7 ns
. Industrial and B
tor  |Output Fall Time (2pF load) Extended [ 2.0V t0 0.5V, C = 2pF. 0.4 0.7 ns
- Industrial and B
tor | Output Rise Time (5pF load) Extended [ 0.5V to 2.0V, C = 5pF. 0.75 1.0 ns
. Industrial and B
tor  |Output Fall Time (5pF load) Extended [ 2.0V t0 0.5V, C = 5pF. 0.75 1.0 ns
tor | Output Rise Time (5pF load) Automotive 2! [0.5V to 2.0V, C| = 5pF. 0.63 1.2 ns
tor | Output Fall Time (5pF load) Automotive 2 [2.0V to 0.5V, C, = 5pF. 0.63 1.2 ns
- . Part start-up time for valid outputs
tstarT.UP | Start-up Time All devices after V/pp ramp-up. 3 ms
. (3] |Industrial and
Propagation Delay, 5PB1102/04 Extended ['] 1.9 2.9 ns
. (3] |Industrial and
top Propagation Delay, 5PB1106/08 Extended ['] 2.0 3.3 ns
. 3] Industrial and
Propagation Delay, 5PB1110 Extended ['] 2.0 3.0 ns
Propagation Delay ! Automotive 12l 1.0 45 ns
Industrial and | 156.25MHz, Integration Range:
1] 0.05 ps
Extended 12kHz-20MHz.
Buffer Additive Phase Jitter, RMS 156 25MHz. Int fon R
C 12l . z, Integration Range:
Automotive 12kHz-20MHz. 0.06 ps
Output to Output Skew, Industrial and | . . 4]
5PB1102/04 Extended [ Rising edges at Vpp/2. 35 50 ps
Output to Output Skew, Industrial and | . . 4]
5PB1106 Extended [ Rising edges at Vpp/2. 35 58 ps
Output to Output Skew, Industrial and | . . [4]
5PB1108/10 Extended [ Rising edges at Vpp/2. 45 65 ps
Output to Output Skew Automotive ! | Rising edges at Vpp/2. [ 35 87 ps
Device to Device Skew All devices Rising edges at Vpp/2. 200 ps
tey | Output Enable Time All devices C_ < 5pF. 3 cycles
tois | Output Disable Time All devices CL < 5pF. 3 cycles
toc  |Duty Cycle (5] All devices 50 %

' 5PB11xxPGGI, 5PB11xxPGGK, 5PB11xxCMGI, 5PB11xxCMGK. T, = -40°C to +105°C unless stated otherwise.
25PB1104CMG1 and 5PB1104CMT1 only. Ta =-40°C to +125°C unless stated otherwise.
3 With rail-to-rail input clock.

4 Between any 2 outputs with equal loading.

5 Duty cycle on outputs will match incoming clock duty cycle when VIH on CLKIN pin equals VDD power supply voltage. Consult IDT for tight duty
cycle clock generators.

© 2019 Renesas Electronics Corporation
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Table 11. AC Electrical Characteristics - Vpp = 3.3V 5%

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Input Frequency All devices 0 200 MHz
- Industrial and _
tor | Output Rise Time (2pF load) Extended [ 0.66V to 2.64V, C| = 2pF. 0.45 0.6 ns
. Industrial and _
tor Output Fall Time (2pF load) Extended [ 2.64V t0 0.66V, C| = 2pF. 0.45 0.6 ns
- Industrial and _
tor | Output Rise Time (5pF load) Extended [ 0.66V to 2.64V, C| = 5pF. 0.7 1.0 ns
. Industrial and _
tor | Output Fall Time (5pF load) Extended [ 2.64V to 0.66V, C|_ = 5pF. 0.7 1.0 ns
tor | Output Rise Time (5pF load) Automotive 1 |0.66V to 2.64V, C| = 5pF. 0.61 1.2 ns
tor | Output Fall Time (5pF load) Automotive 21 |2.64V to 0.66V, C| = 5pF. 0.61 1.2 ns
tstarT.UP | Start-up Time All devices :fil;trs\;zg-g;nigljjpfor valid outputs 3 ms
. (3] |Industrial and
Propagation Delay, 5PB1102/04 Extended ['] 1.7 24 ns
Propagation Delay, 5PB1106/0g11 | INdustrial and 17 2.7 ns
tp Pag Y Extended [ ' '
. 3] Industrial and
Propagation Delay, 5PB1110 Extended ['] 1.7 25 ns
Propagation Delay ! Automotive 12l 1.0 34 ns
Buffer Additive Phase Jitter, RMS | All devices ]gﬁﬁf_“ggal_'";tegrat'on Range: 005 | ops
Output to Output Skew, Industrial and | . . 4]
5PB1102/04 Extended [ Rising edges at Vpp/2. 35 50 ps
Output to Output Skew, Industrial and | . . 4]
5PB1106 Extended [ Rising edges at Vpp/2. 35 58 ps
Output to Output Skew, Industrial and | . . 4]
5PB1108/10 Extended [ Rising edges at Vpp/2. 45 65 ps
Output to Output Skew Automotive ! | Rising edges at Vpp/2. [ 35 87 ps
Device to Device Skew All devices Rising edges at Vpp/2. 200 ps
tey | Output Enable Time All devices C_ < 5pF. 3 cycles
tois | Output Disable Time All devices C_ < 5pF. 3 cycles
toc  |Duty Cycle B! All devices 50 %

1 5pB1 1xxPGGl, 5PB11xxPGGK, 5PB11xxCMGI, 5PB11xxCMGK. T, = -40°C to +105°C unless stated otherwise.
25PB1104CMG1 and 5PB1104CMT1 only. Ta =-40°C to +125°C unless stated otherwise.
3 With rail-to-rail input clock.

4 Between any 2 outputs with equal loading.

5 Duty cycle on outputs will match incoming clock duty cycle when VIH on CLKIN pin equals VDD power supply voltage. Consult IDT for tight duty
cycle clock generators.
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Phase Noise Plots

The phase noise plots show the low additive jitter of the 5PB11xx high-performance buffer. With an integration range of 12kHz to 20MHz,
the reference input has about 58.9fs of RMS phase jitter while the output of 5PB11xx has about 70.9fs of RMS phase jitter. This results in

a low additive phase jitter of only 39fs.

Agilent E5052B Signal Source Analyzer

Reference Phase Noise 58.9fs (12kHz to 20MHz)

Cor|Cirl 0¥|Pow 9¥|Atn 10dB|ExtRef L |EaRaf2)Stop)Svej2015-03-14 14:34

PPhase Moise 10.000Bf Ref -20.00dBcfHz | T
2000 p Carrier 99.999990 IMHz 1 14.7885 dBm rlogen
s 1:[ 100[Hz| [-176.[7359 dEc/Hz f
2 1 kHz -144.8937 dBc/Hz Trigger o
-20.00 3z 10 kHz | -153.8957 dBc/Hz hase Nok
33 Too kiz -134.5925 doc/Hz Rk ko
5z 1 MHZ -163.6262 dBc/Hz
-40.00 G5 MHZ -165.6%64 -dBc/Hz
& 10 MHz -166.0565 dBc/Hz
~ 81 20 MHz -166.2750 dBc/Hz
-50.00 X1 start 12 kHz
Stop 20 MHZ
- Center 10,006 MHZ
#6000 Span 19,988 MHz
=== pDoise ===
70,00 Analysis Range x: Band Marker
analysis range y: Band marker
Intg Moise: | -91,6380 (dBc 4 19.65 MHz
-A0.00 RME Noise: 37.0351 urad Manual
2.12195 mdeg Trigger
RMS Jitter: 58.043 fsec -
-80.00 restdual FMi 352,262 Hz Source I
| Internal
ARG Ext Trig Folarity
|2
Negative:
-110.0
Ext Trig Output ¢
-120.0 =
Average Trigger
1300 4 EA |
incasy Couple
-140.0 R
-150.0 g
-160.0 3
v |
-170.0 5 % i
180 0s = el =
[TF Gan S0dB Freq Band [29M-1.56Hz]| T2pts. Cone 2|
1616

Agilent E50528 Signal Source Analyzer

PPhase Moise 10,0008/ Ref -20.00dBc/He

Carrier 99.999990 MHz  9.7413 dEm Trigger

Cor|Cirl OV |Pow 9YjAtn 10dB|ExtRef1|ExtRef2|Stop|Sve]2015-03-14 14:50

2 »
2000k 13 100/nz| |-126.1764 doc/tz
28 1 krz -141.8962 cdiEc;Hz Trigger o
30,00 31 10 kHz =151.0859 dBc/Hz 2
: 41 100 kAz 1543765 dec/Hz Riie -ive
5: 1 MHz -162. 4316 dBc/Hz
-40.00 &2 5 MHz -163.7969 dBc/Hz
7: 10 MHz -164.0624 dBc/Hz
~ =81 20 MHZ -164.0769 dBc/Hz
-50.00 Xt start 12 KAz
Stop 20 MHz
- Center 10,008 MHZz
#6000 Span 19,988 MHz
=== NOj5& ===
-70.00 analysis range x: Band marker
Analysis range ¥: Band Marker
Intg hNoise: -%0,0347 [dEc 4 19.65 MHz
-80.00 RME- Moise: 44. 5428 prad Manual
2.55212 mdeg Trigger
RMS JitTer: 70.892 fsec -
-20.00 restdual{FMT 450,268 Hz
A Bt Trig Polarity
Negative:
-110.0
Ext Trig Oufput |
-120.0 =
Awerage Trigger
130,04 OFF
Windaw Couple
-140.0 OFF
-150.0 2
-160.0 4
m%
70,0 3 [ R R
180,055 = il M A
|IF Gain S0cB Freq Band [99k-1.5GHz] F24pts Cone 2
16/16

Output Phase Noise 70.9fs (12kHz to 20MHz)
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Test Load and Circuit

500hms

CLs inchesJi
!

CL= 5pF

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/document/psc/8-tssop-package-outline-drawing-44-mm-body-065mm-pitch-pgg8d1
www.idt.com/document/psc/14-tssop-package-outline-drawing-44mm-body-065mm-pitch-pgg14t1
www.idt.com/document/psc/16-tssop-package-outline-drawing-44mm-body-065mm-pitch-pgg16t1
www.idt.com/document/psc/20-tssop-package-outline-drawing-44-mm-body-065mm-pitch-pgg20d1
www.idt.com/document/psc/cmg8-package-outline-drawing-20-x-20-x-05-mm-body-05mm-pitch-dfn
www.idt.com/document/psc/cmg16-package-outline-drawing-25-x-25-x-05-mm-body-040mm-pitch-vfgfpn
www.idt.com/document/psc/20-vfqfpn-package-outline-drawing-30-x-30-x-090-mm-040mm-pitch-165-x-165-mm-epad-ndg20p2

www.idt.com/document/psc/dfn-8-package-outline-drawing-20-x-20-x-075-mm-body-050mm-pitch-cmt8d1
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Marking Diagrams (Industrial)

[ ]
IDT5PB11 IDT5PB11
YWWS$ 06PGGI 08PGGI
[ ] [ ]
8-pin TSSOP 14-pin TSSOP 16-pin TSSOP
IDT5PB11
10PGGI
YYWW$
[ ]
20-pin TSSOP
®
11AA
Yw 1106 1108 XXX
. Yo v YWW$
8-pin DFN 1101
[ ]
16-pin VFQFPN 16-pin VFQFPN

20-pin VFQFPN

“AA” denotes the last two digits of the part number for 8-TSSOP and DFN (e.g. 02, 04).

“**is the lot

“XXX” denotes the last three characters of the Asm lot (20-VFQFPN only).

“YYWW”, “YWW”, “YW”, or “Y” is the last digit(s) of the year and work week that the part was assembled.
“$” denotes the mark code.

“G” after the two-letter package code denotes RoHS compliant package.

“I” denotes industrial temperature range device.

sequence.

Bottom marking: LOT and COO (TSSOP only).

© 2019 Renesas Electronics Corporation
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Marking Diagrams (Extended)

[ J
IDT5PB11 IDT5PB11
YWWS 06PGGK 08PGGK
B11AAK YYWW
$ YYWWS
[ ] [}

8-pin TSSOP 14-pin TSSOP 16-pin TSSOP

IDT5PB11

10PGGK

YYWW$

[ ]
20-pin TSSOP
[ ]
1AAK
YWW* 106K 108K XXX
YWW* YWW* YWWS$
e 110K
8-pin DFN
[ ] [ J
16-pin VFQFPN 16-pin VFQFPN

20-pin VFQFPN

= “AA” denotes the last two digits of the part number for 8-TSSOP and DFN (e.g. 02, 04).
“*"is the lot sequence.

= “XXX" denotes the last three characters of the Asm lot (20-VFQFPN only).

= YYWW? “YWW”, “YW”, or “Y” is the last digit(s) of the year and week that the part was assembled.
= “$” denotes the mark code.

= “G” after the two-letter package code denotes RoHS compliant package.

= “K” denotes extended temperature range device.

= Bottom marking: LOT and COO (TSSOP only).

Marking Diagrams (Automotive)

1041 104W
YW** YW**
° °
8-pin DFN 8-pin DFN (wettable flank)

= Line 1; truncated part number; last number is the temperature grade: 1 = Automotive Grade 1.
= “YW” is the last digit of the year and work week that the part was assembled.
= “*"denotes the lot sequence number.
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Ordering Information (Industrial)

Orderable Part Number Package Carrier Type Temperature
5PB1102PGGI Tubes
5PB1102PGGI8 Tape and Reel

4.4mm body, 8-TSSOP
5PB1104PGGI Tubes
5PB1104PGGI8 Tape and Reel
5PB1106PGGI Tubes
4.4mm body, 14-TSSOP
5PB1106PGGI8 Tape and Reel
5PB1108PGGl Tubes
4.4mm body, 16-TSSOP
5PB1108PGGI8 Tape and Reel
5PB1110PGGI Tubes
4.4mm body, 20-TSSOP
5PB1110PGGI8 Tape and Reel
5PB1102CMGI Cut Tape -40 to +85°C
5PB1102CMGI8 Tape and Reel
5PB1104CMGI 2.0 x 2.0 x 0.5 mm, 8-DFN Cut Tape
5PB1104CMGI8 Tape and Reel
5PB1104CMGI/W* Tape and Reel
5PB1106CMGI Cut Tape
5PB1106CMGI8 Tape and Reel
2.5x%25x0.5mm,16-VFQFPN
5PB1108CMGI Cut Tape
5PB1108CMGI8 Tape and Reel
5PB1110NDGI Tubes
3.0 x 3.0 x 0.90 mm, 20-VFQFPN
5PB1110NDGI8 Tape and Reel

* “/W” stands for tape and reel with pin 1 orientation: EIA-481-D. All other tape and reels options come with EIA-481-C pin 1 orientation.
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Ordering Information (Extended)

Orderable Part Number Package Carrier Type Temperature
5PB1102PGGK Tubes
5PB1102PGGK8 Tape and Reel
4.4mm body, 8-TSSOP
5PB1104PGGK Tubes
5PB1104PGGKS8 Tape and Reel
5PB1106PGGK Tubes
4.4mm body, 14-TSSOP
5PB1106PGGK8 Tape and Reel
5PB1108PGGK Tubes
4.4mm body, 16-TSSOP
5PB1108PGGK8 Tape and Reel
5PB1110PGGK Tubes
4.4mm body, 20-TSSOP
5PB1110PGGKS8 Tape and Reel
-40 to +105°C
5PB1102CMGK Cut Tape
5PB1102CMGK8 Tape and Reel
2.0x2.0x 0.5 mm, 8-DFN
5PB1104CMGK Cut Tape
5PB1104CMGK8 Tape and Reel
5PB1106CMGK Cut Tape
5PB1106CMGK8 Tape and Reel
2.5x2.5x%0.5mm,16-VFQFPN
5PB1108CMGK Cut Tape
5PB1108CMGK8 Tape and Reel
5PB1110NDGK Tubes
3.0 x 3.0 x 0.90 mm, 20-VFQFPN
5PB1110NDGK8 Tape and Reel
“G” after the two-letter package code denotes Pb-Free configuration, RoHS compliant.
Ordering Information (Automotive)
Orderable Part Number Package Carrier Type Temperature
5PB1104CMG1 Cut Tape
2.0x 2.0 x 0.5 mm, 8-DFN -40° to +125°C
5PB1104CMG18 Tape and Reel
5PB1104CMT1 . Cut Tape
2.0 x 2.0 x 0.5 mm, 8-DFN, p 40° to +125°C
5PB1104CMT18 Wettable flank Tape and Reel
© 2019 Renesas Electronics Corporation 18 May 31, 2019
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Revision History

Revision Date

Description of Change

May 31, 2019

= Added 5PB1104CMT1 wettable flank package information.
= Updated Propagation Delay values for automotive.

December 18, 2018

= Updated tpp and skew values.

= Added 5PB1104CMG1 automotive part information.

October 24, 2018

Initial release.
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8-TSSOP Package Outline Drawing

4.4 mm Body 0.65mm Pitch

PGG8D1, PSC-4768-01, Rev 00, Page 1
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“ IDT 8-TSSOP Package Outline Drawing
o 4.4 mm Body 0.65mm Pitch

PGG8D1, PSC-4768-01, Rev 00, Page 2
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RECOMMENDED LAND PATTERN DIMENSIONS

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS

Package Revision History

Date Created | Rev No. Description

July 27,2018 | Rev 00 | Initial Release
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14-TSSOP Package Outline Drawing
4.4mm Body, 0.65mm Pitch
PGG14T1, PSC-4056-01, Rev 02, Page 1
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‘IDT 14-TSSOP Package Outline Drawing
o 4.4mm Body, 0.65mm Pitch

PGG14T1, PSC-4056-01, Rev 02, Page 2
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LAND PATTERN DIMENSIONS

NOTE:
1. ALL DIMENSIONS ARE IN MILLIMETERS

Package Revision History

Date Created | Rev No. Description

Mar, 10 2017 | Rev 01 | Added Land Pattern

Dec, 192017 | Rev 02 | New Format
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‘IDT 16-TSSOP Package Outline Drawing
o 4.4mm Body, 0.65mm Pitch

PGG16T1, PSC-4749-01, Rev 00, Page 1
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16-TSSOP Package Outline Drawing

4.4mm Body, 0.65mm Pitch
PGG16T1, PSC-4749-01, Rev 00, Page 2
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LAND PATTERN DIMENSIONS

NOTE:

1. ALL DIMENSIONS ARE IN MILLIMETERS

Package Revision History
Date Created | Rev No. Description
Jan 26,2018 | Rev00 | Revised from PSC-4056-02 PGG16

© Integrated Device Technology, Inc.




@©IDT

20-TSSOP Package Outline Drawing
4.4 mm Body 0.65mm Pitch
PGG20D1, PSC-4770-01, Rev 00, Page 1
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20-TSSOP Package Outline Drawing

4.4 mm Body 0.65mm Pitch
PGG20D1, PSC-4770-01, Rev 00, Page 2
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Package Revision History

Date Created

Rev No.

Description

July 24, 2018

Rev 00

Initial Release
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20-VFQFPN Package Outline Drawing
3.0 x 3.0 x 0.90 mm, 0.40mm Pitch, 1.65 x 1.65 mm Epad

NDG20P2, PSC-4179-02, Rev 01, Page 2

NOTES:

RECOMMENDED LAND PATTERN DIMENSION

-~ 330——
——2.20—
——‘ O'|2«Oo.4o 0.55
10000
- =5
0204 —
3.30 220" ohs g g 1.65
_*_JI:) ——
0 1000
~1.65—

1. ALL DIMENSIONS ARE IN MM. ANGLES IN DEGREES.

2. TOP DOWN VIEW. AS VIEWED ON PCB.

3. LAND PATTERN RECOMMENDATION PER IPC—7351B GENERIC REQUIREMENT
FOR SURFACE MOUNT DESIGN AND LAND PATTERN.

Package Revision History

Date Created

Rev No.

Description
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Mar 30, 2016

Rev 00

Initial Release
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“ IDT DFN-8, Package Outline Drawing
° 2.0x2.0 x 0.75 mm Body, 0.50mm Pitch
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Notice

10.

1.
12.

(Note1)

(Note2)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for
each Renesas Electronics product depends on the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

"Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
"Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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Corporate Headquarters
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