1.8V to 3.3V High-Performance 5PB11xx
RENESANS LVCMOS Clock Buffer Family Datasheet
Description Features

The 5PB11xx is a high-performance LVCMOS clock buffer family

of devices. It has an additive phase jitter of 50fs RMS.
There are five different fan-out variations available: 1:2 to 1:10.

The 5PB11xx supports a synchronous glitch-free output enable
(OE) function to eliminate any potential intermediate incorrect
output clock cycles when enabling or disabling outputs. It can
operate from a 1.8V to 3.3V supply.

Typical Applications

» |ndustrial applications
= Automotive:
* Radar, Lidar, and other applications

Block Diagram
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High-performance 1:2, 1:4, 1.6, 1:8, 1:10 LVCMOS clock buffer
Very low pin-to-pin skew: < 50ps
Very low additive jitter: < 50fs

= Supply voltage: 1.8V to 3.3V

3.3V tolerant input clock

fmax = 200MHz

Integrated serial termination for 50Q channel

Packaged in 8-, 14-, 16-, 20-pin TSSOP and as small as
2 x2mm DFN and 3 x 3 mm VFQFPN packages

Industrial (-40°C to +85°C) and extended (-40°C to +105°C)
temperature ranges

5PB1104 available in AEC-Q100 qualified, Automotive Grade 1
(-40°C to +125°C)

5PB1110 available in AEC-Q100 qualified, Automotive Grade 2
(-40°C to +105°C)
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RENESAS 5PB11xx Datasheet
Pin Assignments - TSSOP Packages
Figure 1. Pin Assignments for TSSOP Packages
CLKIN [ 1 8 | Y1 CLKIN | 1 14 | Y1 CLKIN | 1 20 | Y1
1G| 2 7 INC 1G] 2 131Y3 1G| 2 191VY3
vo[ 3 SPBUOPCE 6 1ypp vo[ 3 12 | voo vo| 3 18 | vop
GND| 4 5 |NC GND| 4 5PB1106PGG 11]Y2 GND| 4 17 1 Y2
VDD | 5 10 | GND VDD |5 gppiiiopee 16 | GND
Y41 6 91Y5 Y4 ] 6 15]Y5
CLKIN | 1 8 Y GND| 7 8 | vDD GND| 7 14 | VDD
1G] 2 71Y3 Y6 | 8 13 1Y7
5PB1104PGG
YO| 3 6 | vDD VDD | 9 121Y8
1G] 2 151VY3
YO| 3 14 | vDD
GND| 4 5PB1108PGG 13| Y2
VDD | 5 12 | GND
Y4 ] 6 111Y5
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 YO0, Y1, ... Y9 Vo GND
5PB1102PGG 1 2 3,8 6 4
5PB1104PGG 1 2 3,8,5,7 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 5,9,14,18 4,7,11,16
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Pin Assignments - DFN/VFQFPN Packages
Figure 2. Pin Assignments for DFN/QFN Packages
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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 Vbp GND
5PB1102CMG 1 2 3,8 6 4
5PB1104CMG
5PB1104CMT 1 2 35.7,8 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
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5PB11xx Datasheet

Output Logic Table

Inputs Output
CLKIN 1G Yn
X L L
L H L
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 and Automotive Grade 2) -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 and Automotive Grade 2) -40 +105 °C
Ambient Operating Temperature (Automotive Grade 1) -40 +125
Power Supply Voltage (measured in respect to GND) +1.71 +3.465 V
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Thermal Characteristics
Table 5. Thermal Characteristics
Package Applies to 0, O,c 0,8 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 °C/W; still air
20-TSSOP 5PB1110PGG 72.5 37.9 49.8 °CIW; still air
5PB1102CMG, 5PB1104CMG o e
8-DFN 5PB1104CMT 120.2 99.4 63.3 CIW:; still air
16-VFQFPN 5PB1106CMG, 5PB1108CMG 115.6 83.1 61.8 °C/W; still air
20-VFQFPN 5PB1110NDG 49.6 94.7 5.1 °CIW; still air
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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%, Industrial and Extended

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Vop Operating Voltage 1.71 1.8 1.89 V
Viy | Input High Voltage, CLKIN ['] 0.7 x Vpp v
V. | Input Low Voltage, CLKIN ['] 03xVpp | V
ViH Input High Voltage, 1G 1.6 Voo %
Vi Input Low Voltage, 1G 0.6 %
Voy | Output High Voltage loy = -5mA. 1.4 \
VoL Output Low Voltage loL = 5mA. 0.4 %
Zo Nominal Output Impedance Industrial and 50 Q
Cn | Input Capacitance Extended CLKIN, 1G pin. 5 pF

Operating Supply Current, 5PB1102 6 8
Operating Supply Current, 5PB1104 12 13
lop Operating Supply Current, 5PB1106 100MHz, no load, 25°C. 15 18 mA
Operating Supply Current, 5PB1108 20 23
Operating Supply Current, 5PB1110 23 27
Iy Input High Leakage Vin=Vop 5 MA
I Input Low Leakage Viy =0V 5 MA

(' Nominal switching threshold is Vpp/2.
21 5PB11xxPGGI, 5PB11xxPGGK, 5PB11xxCMGI, 5PB11xxCMGK. T, = -40°C to +105°C unless stated otherwise.
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Table 7. DC Electrical Characteristics - Vpp = 1.8V 5%, Automotive
Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Vop Operating Voltage 1.71 1.8 1.89 V
Vi | Input High Voltage, CLKIN ['] 0.7 x Vpp v
ViL | Input Low Voltage, CLKIN ['] 03xVpp | V
Vin Input High Voltage, 1G 1.6 Voo %
Vi Input Low Voltage, 1G Automotive (23] 0.6 v
Von Output High Voltage loy = -5mA. 1.2 v
VoL Output Low Voltage loL = SmA. 0.45 \%
Zy Nominal Output Impedance 50 Q
CiN Input Capacitance CLKIN, 1G pin. 5 pF
0.001MHz, C_ = 5pF. 0.7 1
0.008MHz, C_ = 5pF. 0.7 1

40MHz, C| = 5pF. 11 13
lop Operating Supply Current 5PB1104 [ mA

100MHz, C|_ = 5pF. 25 30

156.25MHz, C| = 5pF. 37 47

200MHz, C = 5pF. 39 57

0.001MHz, C = 5pF. 4.1 6.7

0.008MHz, C = 5pF. 4.2 6.7

. 40MHz, C, = 5pF. 30 45
Iop | Operating Supply Current 5PB1110 [3] mA

100MHz, C| = 5pF. 65 82

156.25MHz, C| = 5pF. 91 123

200MHz, C_ = 5pF. 96 137
Iy Input High Leakage Autormotive 2] Vin=Vop 5 MA
I Input Low Leakage Viy=0V 5 MA

(' Nominal switching threshold is Vpp/2.
(21 5PB1104CMG1 and 5PB1104CMT1 T, = -40°C to +125°C unless stated otherwise.
B315PB1110NDG2 Ty = -40°C to +105°C unless stated otherwise.
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Table 8. DC Electrical Characteristics - Vpp = 2.5V 5%, Industrial and Extended

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Vop Operating Voltage 2.375 2.5 2.625 V
Vi | Input High Voltage, CLKIN ['] 0.7 x Vpp Vv
ViL | Input Low Voltage, CLKIN ['] 03xVpp | V
Vin Input High Voltage, 1G 1.8 Voo %
Vi Input Low Voltage, 1G 0.7 \
Von Output High Voltage loy = -8mA. 1.9 \
VoL Output Low Voltage loL = 8mA. 0.5 \
Zy Nominal Output Impedance Industrial and 50 Q
Cin Input Capacitance Extended CLKIN, 1G pin. 5 pF

Operating Supply Current, 5PB1102 9 1
Operating Supply Current, 5PB1104 15 18
lop Operating Supply Current, 5PB1106 100MHz, no load, 25°C. 21 24 mA
Operating Supply Current, 5PB1108 27 31
Operating Supply Current, 5PB1110 32 37
Iy Input High Leakage Vin =Vpp 5 MA
e Input Low Leakage ViN=0V 5 pA

(' Nominal switching threshold is Vpp/2.
21 5PB11xxPGGI, 5PB11xxPGGK, 5PB11xxCMGI, 5PB11xxCMGK. T, = -40°C to +105°C unless stated otherwise.
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Table 9. DC Electrical Characteristics - Vpp = 2.5V 5%, Automotive
Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Vop Operating Voltage 2.375 2.5 2.625 V
Vi | Input High Voltage, CLKIN ['] 0.7 % Vpp Vv
ViL | Input Low Voltage, CLKIN ['] 03xVpp | V
Vin Input High Voltage, 1G 1.8 Voo %
Vi Input Low Voltage, 1G Automotive (23] 0.7 v
Von Output High Voltage loy = -8mA. 1.6 v
VoL Output Low Voltage loL = 8mA. 0.625 v
Zo Nominal Output Impedance 50 Q
CiN Input Capacitance CLKIN, 1G pin. 5 pF
0.001MHz, C_ = 5pF. 0.9 1.3
0.008MHz, C_ = 5pF. 0.9 1.3
40MHz, C| = 5pF. 15 17
lop Operating Supply Current 5PB1104 [ mA
100MHz, C|_ = 5pF. 35 42
156.25MHz, C| = 5pF. 52 67
200MHz, C_ = 5pF. 56 80
0.001MHz, C = 5pF. 5.4 8.2
0.008MHz, C| = 5pF. 5.4 8.2
. 40MHz, C, = 5pF. 41 61
Iop | Operating Supply Current 5PB1110 [ mA
100MHz, C| = 5pF. 91 116
156.25MHz, C| = 5pF. 129 169
200MHz, C_ = 5pF. 140 195
Iy Input High Leakage Autormotive 216 Vin=Vop 5 MA
I Input Low Leakage Vin=0V 5 MA

(' Nominal switching threshold is Vpp/2.
(21 5PB1104CMG1 and 5PB1104CMT1 T, = -40°C to +125°C unless stated otherwise.
B315PB1110NDG2 Ty = -40°C to +105°C unless stated otherwise.
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Table 10. DC Electrical Characteristics - Vpp = 3.3V 5%, Industrial and Extended

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Vop Operating Voltage 3.135 3.3 3.465 V
Vi | Input High Voltage, CLKIN ['] 0.7 x Vpp Vv
ViL | Input Low Voltage, CLKIN ['] 03xVpp | V
Vin Input High Voltage, 1G 2.0 Voo %
Vi Input Low Voltage, 1G 0.8 \
Von Output High Voltage loy = -12mA. 24 \
VoL Output Low Voltage loL = 12mA. 0.7 \
Zy Nominal Output Impedance Industrial and 50 Q
Cin Input Capacitance Extended CLKIN, 1G pin. 5 pF

Operating Supply Current, 5PB1102 12 13
Operating Supply Current, 5PB1104 20 22
lop Operating Supply Current, 5PB1106 100MHz, no load, 25°C. 25 30 mA
Operating Supply Current, 5PB1108 35 38
Operating Supply Current, 5PB1110 40 45
Iy Input High Leakage Vin =Vpp 5 MA
e Input Low Leakage ViN=0V 5 MA

(' Nominal switching threshold is Vpp/2.
21 5PB11xxPGGI, 5PB11xxPGGK, 5PB11xxCMGI, 5PB11xxCMGK. T, = -40°C to +105°C unless stated otherwise.
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Table 11. DC Electrical Characteristics - Vpp = 3.3V 5%, Automotive
Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Vop Operating Voltage 3.135 3.3 3.465 V
Vi | Input High Voltage, CLKIN ['] 0.7 x Vpp v
v Input Low Voltage, CLKIN ['] 0.3xV v
L P : S Automotive (3] oo
Vin Input High Voltage, 1G 2.1 Voo v
Vi Input Low Voltage, 1G 08 %
Von Output High Voltage loy = -12mA. 2.1 v
5PB1104 ! loL = 12mA. 0.825 v
VoL Output Low Voltage 3
5PB1110 Bl loL = 12mA. 0.850 v
Z Nominal Output Impedance 50 Q
0 PP Automotive (23]
Cin Input Capacitance CLKIN, 1G pin. 5 pF
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 5PB1104 [ mA
100MHz, C| = 5pF. 45 54
156.25MHz, C| = 5pF. 67 87
200MHz, C = 5pF. 75 107
0.001MHz, C = 5pF. 7.2 10.2
0.008MHz, C = 5pF. 7.2 10.2
. 3 40MHz, C| = 5pF. 52 67
Iop | Operating Supply Current 5PB1110 [ mA
100MHz, C| = 5pF. 117 147
156.25MHz, C| = 5pF. 168 234
200MHz, C = 5pF. 186 256
I Input High Leakage ViN=V 5 A
" iaabl) S Automotive (23] N~ 7DD a
I Input Low Leakage ViN=0V 5 MA

(' Nominal switching threshold is Vpp/2.
21 5PB1104CMG1 and 5PB1104CMT1 T, = -40°C to +125°C unless stated otherwise.
B315PB1110NDG2 T =-40°C to +105°C unless stated otherwise.
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AC Electrical Characteristics
Vpp = 1.8V, 2.5V, or 3.3V (see tables below).

Table 12. AC Electrical Characteristics — Vpp = 1.8V 5%, Industrial and Extended

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Input Frequency 0 200 MHz
tor | Output Rise Time (2pF load) 0.36V to 1.44V, C| = 2pF. 0.5 0.75 ns
tor | Output Fall Time (2pF load) 1.44V to 0.36V, C| = 2pF. 0.5 0.75 ns
tor | Output Rise Time (5pF load) 0.36V to 1.44V, C| = 5pF. 0.8 1.0 ns
tor | Output Fall Time (5pF load) 1.44V to 0.36V, C| = 5pF. 0.8 1.0 ns
, Part start-up time for valid outputs
tstarT-UP | Start-up Time after Vpp ramp-up. 3 ms
trpp | Propagation Delay 2l 1.5 2.5 ns
. . 156.25MHz, Integration Range:
Buffer Additive Phase Jitter, RMS Industrial ?ﬂd 19kHz—20MHz. 0.05 ps
Extended
Output to Output Skew, s 3]
5PB1102/04 Rising edges at Vpp/2. 35 50 ps
Output to Output Skew, - B3]
5PB1106 Rising edges at Vpp/2. 35 58 ps
Output to Output Skew, - 3]
5PB1108/10 Rising edges at Vpp/2. 45 65 ps
Device to Device Skew Rising edges at Vpp/2. 200 ps
ten | Output Enable Time C < 5pF. 3 cycles
tois | Output Disable Time C < 5pF. 3 cycles
toc | Duty Cycle [ 50 %

1 5PB1 1xxPGGI, 5PB11xxPGGK, 5PB11xxCMGl, 5PB11xxCMGK. T = -40°C to +105°C unless stated otherwise.
2 With rail-to-rail input clock.
3 Between any 2 outputs with equal loading.

4 Duty cycle on outputs will match incoming clock duty cycle when VIH on CLKIN pin equals VDD power supply voltage. Consult Renesas for tight
duty cycle clock generators.
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Table 13. AC Electrical Characteristics - Vpp = 1.8V 5%, Automotive
Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Input Frequenc 0 200 MHz
P q : Y Automotive ['1[%]
tor | Output Rise Time (5pF load) 0.36V to 1.44V, C| = 5pF. 0.65 1.2 ns
. 5PB1104["] 1.44V t0 0.36V, C| = 5pF. 0.65 1.2 ns
tor | Output Fall Time (5pF load) 5
5PB11100! 1.44V t0 0.36V, C| = 5pF. 0.65 1.25 ns
5pR1104l1] Part start-up time for valid 3 ms
. outputs after Vpp ramp-up.
tSTART-UP Start-up Time - -
5PB11101%] Part start-up time for valid 3.9 ms
outputs after Vpp ramp-up.
t . o Delay 2 5PB1104['] 1.0 3.4 ns
ropagation Dela
PP Peg Y 5PB11100% 1.0 40 ns
(1] 156.25MHz, Integration Range:
5PB1104 19KH7-20MHz. 0.06 ps
Buffer Additive Phase Jitter, RMS 156.25MH2. Intearation R
[5] . z, Integration Range:
5PB1110 19KHz-20MHz. 0.068 ps
Output to Output Skew Rising edges at Vpp/2. & 35 87 ps
Device to Device Skew Rising edges at Vpp/2. 200 ps
tey | Output Enable Time Automotive ['°1 | ¢ < 5pF. 3 cycles
tois | Output Disable Time C < 5pF. 3 cycles
toc | Duty Cycle [ 50 %

' 5PB1104CMG1 and 5PB1104CMT1 Ta =-40°C to +125°C unless stated otherwise.
2 With rail-to-rail input clock.

3 Between any 2 outputs with equal loading.

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

5 5PB1110NDG2 Tp =-40°C to +105°C unless stated otherwise.

©2021 Renesas Electronics Corporation

14

March 31, 2021




RENESAS 5PB11xx Datasheet

Table 14. AC Electrical Characteristics - Vpp = 2.5V 5%, Industrial and Extended

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Input Frequency 0 200 MHz
tor | Output Rise Time (2pF load) 0.5Vto 2.0V, C = 2pF. 0.4 0.7 ns
tor | Output Fall Time (2pF load) 2.0Vt0 0.5V, C = 2pF. 0.4 0.7 ns
tor | Output Rise Time (5pF load) 0.5V to 2.0V, C_ = 5pF. 0.75 1.0 ns
tor | Output Fall Time (5pF load) 2.0Vt0 0.5V, C_ = 5pF. 0.75 1.0 ns
- Part start-up time for valid outputs
tstarT-UP | Start-up Time after Vg ramp-up. 3 ms
Propagation Delay, 5PB1102/04 2 1.9 2.9 ns
top  |Propagation Delay, 5PB1106/08 2 2.0 33 ns
Propagation Delay, 5PB1110 2] 2.0 3.0 ns
Industrial and .
s . 156.25MHz, Integration Range:
1 , Integ g
Buffer Additive Phase Jitter, RMS | Extended 12kHz—20MHz. 0.05 ps
Output to Output Skew, - 3]
5PB1102/04 Rising edges at Vpp/2. 35 50 ps
Output to Output Skew, - 3]
5PB1106 Rising edges at Vpp/2. 35 58 ps
Output to Output Skew, - 3]
5PB1108/10 Rising edges at Vpp/2. 45 65 ps
Device to Device Skew Rising edges at Vpp/2. 200 ps
ten Output Enable Time C < 5pF. 3 cycles
tois | Output Disable Time C < 5pF. 3 cycles
toc  |Duty Cycle 50 %

1 5PB1 1xxPGGI, 5PB11xxPGGK, 5PB11xxCMGI, 5PB11xxCMGK. T = -40°C to +105°C unless stated otherwise.
2 With rail-to-rail input clock.
3 Between any 2 outputs with equal loading.

4 Duty cycle on outputs will match incoming clock duty cycle when VIH on CLKIN pin equals VDD power supply voltage. Consult Renesas for tight
duty cycle clock generators.
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Table 15. AC Electrical Characteristics - Vpp = 2.5V 5%, Automotive
Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Input Frequency 0 200 MHz
tor | Output Rise Time (5pF load) 0.5V to 2.0V, C_ = 5pF. 0.63 1.2 ns
tor | Output Fall Time (5pF load) Automotive ' 9 v/ 15 0 5v, ¢, = 5pF. 063 12 ns
, Part start-up time for valid
tsTarT-up | Start-up Time outputs after Vpp ramp-up. 3 ms
t - o Delay 2 5PB1104 ['] 1.0 45 ns
ropagation Dela
PP Pag Y 5PB11100) 475 | ns
1] 156.25MHz, Integration Range:
SPBI104 12kHz-20MHz. 0.06 P
Buffer Additive Phase Jitter, RMS 156 25MHa. Infoarafion R
[5] . z, Integration Range:
5PB1110 19kHz-20MHz. 0.065 ps
Output to Output Skew Rising edges at Vpp/2. 3] 35 87 ps
Device to Device Skew Rising edges at Vpp/2. 200 ps
tey | Output Enable Time Automotive M'I®1 | ¢, < 5pF. 3 cycles
tois | Output Disable Time Cp < 5pF. 3 cycles
toc | Duty Cycle [ 50 %

' 5PB1104CMG1 and 5PB1104CMT1 Tp = -40°C to +125°C unless stated otherwise.
2 With rail-to-rail input clock.

3 Between any 2 outputs with equal loading.

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

5 5PB1110NDG2 Ta =-40°C to +105°C unless stated otherwise.
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Table 16. AC Electrical Characteristics - Vpp = 3.3V 5%, Industrial and Extended

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Input Frequency 0 200 MHz
tor | Output Rise Time (2pF load) 0.66V to 2.64V, C| = 2pF. 0.45 0.6 ns
tor | Output Fall Time (2pF load) 2.64V 10 0.66V, C = 2pF. 0.45 0.6 ns
tor | Output Rise Time (5pF load) 0.66V to 2.64V, C_ = 5pF. 0.7 1.0 ns
tor | Output Fall Time (5pF load) 2.64V t0 0.66V, C|_ = 5pF. 0.7 1.0 ns
- Part start-up time for valid outputs
tstarT-UP | Start-up Time after Vpp ramp-up. 3 ms
Propagation Delay, 5PB1102/04 17 24 ns
top  |Propagation Delay, 5PB1106/08 2 1.7 2.7 ns
Propagation Delay, 5PB1110 2] 1.7 25 ns
Industrial and .
s . 156.25MHz, Integration Range:
1 , Integ g
Buffer Additive Phase Jitter, RMS | Extended 12kHz—20MHz. 0.05 ps
Output to Output Skew, - 3]
5PB1102/04 Rising edges at Vpp/2. 35 50 ps
Output to Output Skew, - 3]
5PB1106 Rising edges at Vpp/2. 35 58 ps
Output to Output Skew, - i3]
5PB1108/10 Rising edges at Vpp/2. 45 65 ps
Device to Device Skew Rising edges at Vpp/2. 200 ps
ten Output Enable Time C < 5pF. 3 cycles
tois | Output Disable Time C < 5pF. 3 cycles
toc  |Duty Cycle 50 %

1 5PB1 1xxPGGI, 5PB11xxPGGK, 5PB11xxCMGI, 5PB11xxCMGK. T = -40°C to +105°C unless stated otherwise.
2 With rail-to-rail input clock.
3 Between any 2 outputs with equal loading.

4 Duty cycle on outputs will match incoming clock duty cycle when VIH on CLKIN pin equals VDD power supply voltage. Consult Renesas for tight
duty cycle clock generators.
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RENESAS 5PB11xx Datasheet

Table 17. AC Electrical Characteristics - Vpp = 3.3V 5%, Automotive

Symbol Parameter Applies to Conditions Minimum | Typical | Maximum | Units
Input Frequency 0 200 MHz
tor | Output Rise Time (5pF load) 0.66V to 2.64V, C| = 5pF. 0.61 1.2 ns
tor | Output Fall Time (5pF load) Automotive ') 9 64\ 16 0,66V, C, = 5pF. 0.61 12 ns
starr | Sartup Time et afor Vo o s |
t - . 2 5PB1104 ['] 1.0 3.4 ns
o |Fropagation Delay 5PB1110 9 10 40 ns
1] 156.25MHz, Integration Range:
Buffer Additive Phase Jitter, RMS i ﬁzz\j:MTZt o —, > "
sPB1110KT | i o 0.065 | ps
Output to Output Skew Rising edges at Vpp/2. [3] 35 87 ps
Device to Device Skew Rising edges at Vpp/2. 200 ps
tey | Output Enable Time Automotive ['°1 | ¢, < 5pF. 3 cycles
tois | Output Disable Time C_ < 5pF. 3 cycles
toc | Duty Cycle [ 50 %

' 5PB1104CMG1 and 5PB1104CMT1 only. Tp =-40°C to +125°C unless stated otherwise.
2 With rail-to-rail input clock.
3 Between any 2 outputs with equal loading.

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

5 5PB1110NDG2 Ta =-40°C to +105°C unless stated otherwise.
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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 -.SignalSol_m:e Analyzer

pPhase Noise 10,00dBf Ref -20.00d8c/He T
2000 p r Carrier 99,999990 MHzT- 14.7456 dEm ARl
it 1: 100 Hz!| -126.735% dBc/Hz
2 i kpz -144.8937 SBCI//HZ Trioger o
30,00 3 10 kHz  -153.6957 OBC/Hz Phasa Mo
4% 100 khz -154.5025 dBC/Hz Sl
5t 1 MHz -163.6262 dBc/Hz
~40.00 G5 MHZ -165. 8964 dBc/Hz
10 mMHZ -166.0565 dBC/HZ
_ >B: 20 MHz -166.2750 dBc/Hz
S0.00 T T I T =rrstart 12 kraz
Stop 20 MHz
60,00 Center 10.006 MHz
L span 10.988 MHz
== NOise ===
70,00 Analysis range »: Band Marker
h Analysis range v: Band Marker
Intg Mojse: | -91, 6380 dBc / 19,60 MHZ 3
20,00 RMS Moise: 37.0351 prad ariaEl
2.12195 mdeg Trigger
RMS JiTTer: | 58.943 fsec —
-90.00 TT TTT T rREstduaT FMI 3520262 H2
-100.0
-110.0
-120.0
-130.0
-140.0
-150.0
1600 3
i
5

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

ng_len_l 550523'-51:gnnl Source Analyzer

MPhase Moise 10.00dBf Ref -20.00dBc/Hz Tri
2000 Carrier 99999990 MHz  9.7410 dB rager
i lr| loo{H=z -126.1264 dEc/Hz
2: 1 khz | |-141].)8962 decy/Hz Triager o
-30.00 31 10 kHz -151.0859 dec/Hz 2 M
4t 100 knz |-134.3765 dac/ne il bicka
5: 1 MHzZ -1A2.4316 dec/Hz
-40.00 615 MHZ -163.7969 dBc/Hz
Fro 10 MHz -144,. 0624 dec/Hz
_ =B: 20 MHz -164,.0769 dBc/Hz
5000 Jot =t MRS ] ] A ) o B e
Stop 20 MHz
60,00 Center 10.0086 MHz
- Span 19, 988 MHzZ
=== Hoise ===
70,00 | 1 P 1 1 Anallysis range x: Band marker
h analysis Range y: Band Mmarker
Intg Moise: | -90.0347 dec / 19.65 MHzZ
-80.00 et + ottt B RME Wofse: 44,5428 prad bt Iariual
2.55212 mdeg Trigger
RMS 1itTer: |70.892 fsac —
-90.00 Residual FM: 450,268 Hz
-100.0
-110.0
-120.0
-130.0
-140.0
-150.0
-160.0 ! L MI
70,0 3 -7
1500455 i T il L
tart 100 Hz Stop 40 MHz BETHE
: Hold [N S (S 2| Stop|Sve]2015403-14 14.50

Output Phase Noise 70.9fs (12kHz to 20MHz)
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RENESAS 5PB11xx Datasheet

Test Load and Circuit

500hms

QS inchesﬁ
l

CL=5pF

Package Outline Drawings

The package outline drawings (PGG8D1, PGG14T1, PGG16T1, PGG20D1, CMG8, CMG16, NDG20P2, NDG20S2, CMT8D1) are
appended at the end of this document. The package information is the most current data available.

Marking Diagrams (Industrial)

[ J
IDT5PB11 IDTSPB11
YWW$ 06PGGl 08PGGl
B11AAl YYWWS$ YYWWS$
® LOTxy ® LOT xy
8-pin TSSOP 14-pin TSSOP 16-pin TSSOP
IDT5PB11
10PGGI
YYWW$
® LOT xy
20-pin TSSOP
[ ]
11AA
YW 1106 1108 XXX
o Y** Y** YWW$
8-pin DFN 1101
[ 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 work week that the part was assembled.
= “$” denotes the mark code.

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

= ‘" denotes industrial temperature range device.

©2021 Renesas Electronics Corporation 20 March 31, 2021


https://www.renesas.com/us/en/document/psc/20-vfqfpn-package-outline-drawing-30-x-30-x-090-mm-040mm-pitch-165-x-165-mm-epad-wettable-flank
https://www.renesas.com/us/en/document/psc/8-tssop-package-outline-drawing44-mm-body-065mm-pitchpgg8d1
https://www.renesas.com/us/en/document/psc/14-tssop-package-outline-drawing44mm-body-065mm-pitchpgg14t1
https://www.renesas.com/us/en/document/psc/16-tssop-package-outline-drawing-44mm-body-065mm-pitch-pgg16t1
https://www.renesas.com/us/en/document/psc/20-tssop-package-outline-drawing44-mm-body-065mm-pitchpgg20d1
https://www.renesas.com/us/en/document/psc/cmg8-package-outline-drawing-20-x-20-x-05-mm-body-05mm-pitch-dfn
https://www.renesas.com/us/en/document/psc/cmg16-package-outline-drawing-25-x-25-x-05-mm-body-040mm-pitch-vfqfpn
https://www.renesas.com/us/en/document/psc/20-vfqfpn-package-outline-drawing30-x-30-x-090-mm-040mm-pitch-165-x-165-mm-epadndg20p2
https://www.renesas.com/us/en/document/psc/dfn-8-package-outline-drawing20-x-20-x-075-mm-body-050mm-pitchcmt8d1

RENESAS

5PB11xx Datasheet

Marking Diagrams (Extended)

[ J
YWWS IDT5PB11 IDT5PB11
06PGGK 08PGGK
B11AAK
YYWWS$ YYWWS$
® LOTxy ® LOTxy

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

IDT5PB11

10PGGK

YYWW$

® LOTxy
20-pin TSSOP
[ ]
1AAK
YWW** 106K 108K XXX
YWW** YWW** YWW$
o 110K
8-pin DFN
[ ®
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).

= “* s 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 week that the part was assembled.

sequence.

= “$” denotes the mark code.
= “G” after the two-letter package code denotes RoHS compliant package.
= “K” denotes extended temperature range device.

Marking Diagrams (Automotive)

1041
YW**

8-pin DFN

* Line 1:

* For 8-pin devices: truncated part number; last number is the temperature grade: 1 = Automotive Grade 1.

°
104W
YW**

o

8-pin DFN (wettable flank)

XXX
YWW$
1102

20-pin VFQFPN (wettable flank)

* For 20-pin device: “XXX” denotes ASM lot number.

* Line 2:

* “YW”or “YWW"is the last digit(s) of the year and work week that the part was assembled.
* “** denotes the lot sequence number.
= “1102” on 20-pin device denotes truncated part number; last number is the temperature grade: 2 = Automotive Grade 2.
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RENESAS 5PB11xx Datasheet
Ordering Information (Industrial)
Orderable Part Number Package Carrier Type Temperature
5PB1102PGGl Tubes
5PB1102PGGI8 Tape and Reel
4.4mm body, 8-TSSOP
5PB1104PGGl Tubes
5PB1104PGGI8 Tape and Reel
5PB1106PGGlI Tubes
4.4mm body, 14-TSSOP
5PB1106PGGI8 Tape and Reel
5PB1108PGGl Tubes
4.4mm body, 16-TSSOP
5PB1108PGGI8 Tape and Reel
5PB1110PGGlI 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/WIE] Tape and Reel
5PB1106CMGI Cut Tape
5PB1106CMGI8 Tape and Reel
2.5x2.5x0.5mm,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

[a] “/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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https://www.renesas.com/us/en/document/psc/8-tssop-package-outline-drawing44-mm-body-065mm-pitchpgg8d1
https://www.renesas.com/us/en/document/psc/14-tssop-package-outline-drawing44mm-body-065mm-pitchpgg14t1
https://www.renesas.com/us/en/document/psc/16-tssop-package-outline-drawing-44mm-body-065mm-pitch-pgg16t1
https://www.renesas.com/us/en/document/psc/20-tssop-package-outline-drawing44-mm-body-065mm-pitchpgg20d1
https://www.renesas.com/us/en/document/psc/cmg8-package-outline-drawing-20-x-20-x-05-mm-body-05mm-pitch-dfn
https://www.renesas.com/us/en/document/psc/cmg16-package-outline-drawing-25-x-25-x-05-mm-body-040mm-pitch-vfqfpn
https://www.renesas.com/us/en/document/psc/20-vfqfpn-package-outline-drawing30-x-30-x-090-mm-040mm-pitch-165-x-165-mm-epadndg20p2

RENESAS 5PB11xx Datasheet
Ordering Information (Extended)
Orderable Part Number Package Carrier Type Temperature
5PB1102PGGK Tubes
5PB1102PGGK8 Tape and Reel
4.4mm body, 8-TSSOP
5PB1104PGGK Tubes
5PB1104PGGK8 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
5PB1110PGGK8 Tape and Reel
5PB1102CMGK Cut Tape -40 to +105°C
5PB1102CMGK8 Tape and Reel
5PB1104CMGK 2.0x 2.0 x 0.5 mm, 8-DFN Cut Tape
5PB1104CMGK8 Tape and Reel
5PB1104CMGK/W! Tape and Reel
5PB1106CMGK Cut Tape
5PB1106CMGK8 Tape and Reel
2.5x%2.5x0.5mm,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

[a] “/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.

Ordering Information (Automotive)

Orderable Part Number Package Carrier Type Temperature

5PB1104CMG1 Cut Tape

2.0 x 2.0 x 0.5 mm, 8-DFN -40° to +125°C
5PB1104CMG18 Tape and Reel
5PB1104CMT1 . Cut Tape

2.0 x2.0 x 0.5 mm, 8-DFN, p 40° t0 +125°C
5PB1104CMT18 Wettable flank Tape and Reel
5PB1110NDG2 i Tube

3.0 x 3.0 x 0.9 mm, 20-VFQFPN, -40° to +105°C

5PB1110NDG28 Wettable flank Tape and Reel
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https://www.renesas.com/us/en/document/psc/14-tssop-package-outline-drawing44mm-body-065mm-pitchpgg14t1
https://www.renesas.com/us/en/document/psc/16-tssop-package-outline-drawing-44mm-body-065mm-pitch-pgg16t1
https://www.renesas.com/us/en/document/psc/20-tssop-package-outline-drawing44-mm-body-065mm-pitchpgg20d1
https://www.renesas.com/us/en/document/psc/cmg8-package-outline-drawing-20-x-20-x-05-mm-body-05mm-pitch-dfn
https://www.renesas.com/us/en/document/psc/cmg16-package-outline-drawing-25-x-25-x-05-mm-body-040mm-pitch-vfqfpn
https://www.renesas.com/us/en/document/psc/20-vfqfpn-package-outline-drawing30-x-30-x-090-mm-040mm-pitch-165-x-165-mm-epadndg20p2
https://www.renesas.com/us/en/document/psc/cmg8-package-outline-drawing-20-x-20-x-05-mm-body-05mm-pitch-dfn
https://www.renesas.com/us/en/document/psc/dfn-8-package-outline-drawing20-x-20-x-075-mm-body-050mm-pitchcmt8d1
https://www.renesas.com/us/en/document/psc/20-vfqfpn-package-outline-drawing-30-x-30-x-090-mm-040mm-pitch-165-x-165-mm-epad-wettable-flank

RENESAS 5PB11xx Datasheet

Ordering Information (Special Material Request)

For customers with a special material request, an alphanumeric code is assigned to the standard part number (see examples below).
Contact Renesas for more information.

Standard Part Number Example

5PB1104CMGI
5PB1104CMGI8

Special Material Request Part Numberlal
5PB1104CMGI/X
5PB1104CMGI8/X

[a] “/X"is a code added to the standard part number when a customer has a special request for
material. If no special material is requested, “/X” can be omitted.

Revision History

Revision Date

Description of Change

March 31, 2021

Added Ordering Information (Special Material Request) table.

March 11, 2021

Added 5PB1110NDG2 automotive device information.

January 5, 2021

Updated supply voltage pin numbers for 5PB1110PGG in TSSOP Pin Descriptions table.

December 2, 2020

= Added 5PB1104CMG/W option to the ordering information (Extended) table.
= Updated Package Outline Drawings links.

September 29, 2020

Updated marking diagrams for 5PB1106/08/10PGGI and 5PB1106/08/10PGGK.

January 31, 2020

Rebranded the document as Renesas. No technical changes were made.

December 4, 2019

Added Input High and Low Leakage parameters to tables 6-11.

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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RENESAS 8-TSSOP Package Outline Drawing

4.4 mm Body 0.65mm Pitch
PGG8D1, PSC-4768-01, Rev 00, Page 1
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2. ALL DIMENSION ARE IN MM.
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RENESAS 8-TSSOP Package Outline Drawing
4.4 mm Body 0.65mm Pitch
PGG8D1, PSC-4768-01, Rev 00, Page 2
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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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RENESAS 14-TSSOP Package Outline Drawing

4.4mm Body, 0.65mm Pitch
PGG14T1, PSC-4056-01, Rev 02, Page 1

1
1
T
=
m
=
>

)

AR

,
OJ—I:II: - $
LJ'I-'—I:IIZ
o
|o ——
‘o o —
|| -
I
-
I~
b~l|0|
olo
[eple)}
|\J|C)
oo
oo
%
IO
\/ Lo|oo

) 0.15 0.75
2.10 0.05 :
290 105 1.0 0.45
, 0.80 0.90
isinlnin|mininis

SEATING PLANE E 0.076

NOTE:
1. ALL DIMENSIONS ARE IN MILLIMETERS

© Renesas Electronics Corporation




RENESAS 14-TSSOP Package Outline Drawing

4.4mm Body, 0.65mm Pitch
PGG14T1, PSC-4056-01, Rev 02, Page 2
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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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- {ENESAS 16-TSSOP Package Outline Drawing
4.4mm Body, 0.65mm Pitch

PGG16T1, PSC-4749-01, Rev 00, Page 1
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RENESAS

16-TSSOP Package Outline Drawing

4.4mm Body, 0.65mm Pitch
PGG16T1, PSC-4749-01, Rev 00, Page 2
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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
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RENESAS

20-TSSOP Package Outline Drawing
4.4 mm Body 0.65mm Pitch
PGG20D1, PSC-4770-01, Rev 00, Page 1
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2. TOP DOWN VIEW. AS VIEWED ON PCB.

5. LAND PATTERN RECOMMENDATION PER IPC—7351B GENERIC REQUIREMENT
FOR SURFACE MOUNT DESIGN AND LAND PATTERN.
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NOTES:
1. ALL DIMENSION ARE IN MM. ANGLES IN DEGREES.
2. TOP DOWN VIEW. AS VIEWED.

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