
����� � PL138-48 
2.5V-3.3V Low-Skew 1-4 Differential PECL Fanout Buffer 

���������	A�BC�DE�F����C�	E������������	����������������� �!��������������������������������	AB�CDEFFFFFFFB	"���#��#���$�%	���

FEATURES 

•  C&A�D'((	A	�)'����*�+#�*�+�,+$-�,�C&).&)�.�'A�*��

• /&).&)� A	0&	�123�4��567*�

• �8C��	�	1)�9�	�D'((	A	�)'���'�.&)�.�'A�*�

• �A�����)	����2��)��D�AD��'�%�	�	�D	D�CA�D'((	A	�)'����
'�.&)�(CA:�)�)C�,+$-�,�C&).&)*��;)�1����11	.)�)<	�
(C��C8'�%��)��D�AD�'�.&)�(CA:�)����D�:CA	3�

o ,+$-�,E�,+�=/FE�,+>FE�6�F,E�FF�,E��
,+6F�,E��=,*�

• /&).&)�F�	83���.���)2.*�*�

• $�A)�)C�.�A)���	83����.���)2.*�*�

• $AC.�%�)'C��D	��23��*�����)2.*�*�

• �DD')'"	��'))	A3�?����(���)2.*�*�

• /.	A�)'�%�F&..�2�+C�)�%	3��*���+�@��*��+*�

• /.	A�)'�%�)	:.	A�)&A	�A��%	�(AC:����°��)C���°�*�

• $�1��%	��"�'��9'�')23����.'���FF/$*��

 

 

 

 

BLOCK DIAGRAM 

 

 

DESCRIPTION 

�<	�$,�������'����<'%<�.	A(CA:��1	��C8�1C�)������C&).&)��
>'((	A	�)'���,+$-�,�(��C&)�9&((	A*�
�
$<��	,'��A��(�:'�2�C(�>'((	A	�)'���,+$-�,�9&((	A���A	�
D	�'%�	D�)C�C.	A�)	�(AC:����'�%�	�.C8	A��&..�2�C(��*�+B�C�CA�
�*�+B��C*���<	�D'((	A	�)'���'�.&)�.�'A���A	�D	�'%�	D�)C��11	.)�
:C�)��)��D�AD�'�.&)��'%�����	"	��E�&�'�%�����..AC.A'�)	�A	�'�)CA�
9'����	)8CA�E���D�.ACD&1	���<'%<�0&��')2��	)�C(�C&).&)��8')<�
)<	��C8	�)�.C��'9�	���	8�C��)<	�C&).&)�E�8<'1<�'��%&�A��)		D�
(CA�.�A)�)C�.�A)�CA��C)�)C��C)���	8*���
�
>	�'%�	D�)C�(')�'�����:����(CA:�(�1)CA�.�1��%	E�$,����
(�:'�2�C((	A��&.�)C��567�C(�C&).&)�C.	A�)'C��8')<�"	A2�
�C8�.C8	A�1C��&:.)'C�E���D��C8	�)��DD')'"	�D'))	A�C(���2�
1C:.�A�9�	�D	"'1	*��
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                   20-Pin TSSOP Package
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PIN DESCRIPTIONS 
��CB���F�	AF

�F��E�F

�������F

����FF
��D�� F

!��C"	�#	DAF

+--� �� $C8	A� $C8	A�F&..�2�.'��1C��	1)'C��

�,E�-F� �� ;�.&)��$&��&.��
F2�1<AC�'7'�%�1�C1��	��9�	*�G<	��6;56E�1�C1��C&).&)��(C��C8�
1�C1��'�.&)*��G<	��H,C8AE�I�C&).&)���A	�(CA1	D��C8E�IJ�C&).&)��
�A	�(CA1	D�<'%<*��,+��,�#�,+�=/F�'�)	A(�1	��	"	��*�

�,E�F-,� �� ;�.&)��$&��DC8���
��C1���	�	1)�'�.&)*��G<	��6;56E��	�	1)���,E��'�.&)*�G<	��
,/GE��	�	1)���,E��'�.&)*�
,+��,�#�,+�=/F�'�)	A(�1	��	"	��*�

�,E�;F�� �� ;�.&)��$&��DC8��� �A&	�.�A)�C(�D'((	A	�)'���1�C1��'�.&)��'%���*�

�,E�;F�J� �� ;�.&)��$&��&.#$&��DC8��� �C:.�	:	�)�A2�.�A)�C(�D'((	A	�)'���1�C1��'�.&)��'%���*�

�,E�;F�� �� ;�.&)��$&��DC8��� �A&	�.�A)�C(�D'((	A	�)'���1�C1��'�.&)��'%���*�

�,E�;F�J� �� ;�.&)��$&��&.#$&��DC8��� �C:.�	:	�)�A2�.�A)�C(�D'((	A	�)'���1�C1��'�.&)��'%���*�

>F�� �E��� �� >C�FC)��C��	1)*�

+11�� ��E���E���� $C8	A� $C8	A�F&..�2�.'��1C��	1)'C��

IJ��@�IJ�� ��E���E���E���� /&).&)� ,+$-�,��C:.�	:	�)�A2�C&).&)�

I��@�I�� ��E���E���E���� /&).&)� ,+$-�,��A&	�C&).&)�

 

 

INPUT LOGIC BLOCK DIAGRAM  

 
 

INPUT PIN CHARACTERISTICS 

Parameter Min. Typ. Max. Units 

Input Pulldown Resistor   75   k� 

Pullup/Pulldown Resistors   100   k� 

 

                                             
INPUT CLOCK CONTROL SELECTION 

CLK_SEL Selected Source 

0 CLK-IN0 

1 CLK-IN1 

 

 

INPUT CLOCK FUNCTION 

$A�%#�F &%#�%#�F

'�(�)�F '�(*)�F *D%"C�F ����+F ��,��+,F

�� �� �,E�;F�� >'��9�	D�,C8� >'��9�	D�6'%<�

�� �� �,E�;F�� >'��9�	D�,C8� >'��9�	D�6'%<�

�� �� �,E�;F�� -��9�	D� -��9�	D�

�� �� �,E�;F�� -��9�	D� -��9�	D�
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ELECTRICAL SPECIFICATIONS 

Absolute Maximum Ratings 

�-.-�)�).*F */�,&�F �$��F �-0�F 1�$�*F

F&..�2�+C�)�%	� +>>� � �*�� +�

;�.&)�+C�)�%	E�D1� +;� ��*�� +>>K�*�� +�

/&).&)�+C�)�%	E�D1� +/� ��*�� +>>K�*�� +�

F)CA�%	��	:.	A�)&A	� �F� ���� ���� °��

�:9'	�)�/.	A�)'�%��	:.	A�)&A	L� ��� ���� ��� °��

�&�1)'C���	:.	A�)&A	� ��� � ���� °��

,	�D��	:.	A�)&A	���C�D	A'�%E������ � � ���� °��

-F>�$AC)	1)'C�E�6&:���JCD2�=CD	�� �� � � �+�

-!.C�&A	�C(�)<	�D	"'1	�&�D	A�1C�D')'C���9	2C�D�)<	��':')���.	1'('	D�92�=�!':&:�B�)'�%��(CA�	!)	�D	D�.	A'CD��:�2�1�&�	�.	A:��	�)�D�:�%	�)C�)<	�D	"'1	���D��((	1)�.ACD&1)�
A	�'�9'�')2*���<	�	�1C�D')'C���A	.A	�	�)����)A	���A�)'�%�C��2E���D�(&�1)'C����C.	A�)'C���C(�)<	�D	"'1	��)�)<	�	�CA���2�C)<	A�1C�D')'C����9C"	�)<	�C.	A�)'C�����':')���C)	D�'��)<'��
�.	1'('1�)'C��'���C)�':.�'	D*�
L��D#�3�/.	A�)'�%��	:.	A�)&A	�'��%&�A��)		D�92�D	�'%��(CA�����.�A)����/==-B�;�,���D�;F>MF�B;�,�E�9&)�)	�)	D�(CA��/==-B�;�,�%A�D	�C��2*�

 

 

DC CHARACTERISTICS, VCC = 3.3V; VEE = 0V 

-40°C 25°C 80°C 
Parameter Symbol 

Min Typ Max Min Typ Max Min Typ Max 
Units 

/&).&)�6'%<�+C�)�%	L� VOH 2.215 2.320 2.420 2.275 2.350 2.420 2.275 2.35 2.420 V 

/&).&)�,C8�+C�)�%	L� VOL 1.470 1.610 1.745 1.490 1.585 1.680 1.490 1.585 1.680 V 

;�.&)�6'%<�+C�)�%	� VIH 2.075   2.420 2.135   2.420 2.135   2.420 V 

;�.&)�,C8�+C�)�%	� VIL 1.470   1.890 1.490   1.825 1.490   1.825 V 

/&).&)�+C�)�%	�B	(	A	�1	LL� VBB 1.86   1.98 1.92   2.04 1.92   2.04 V 

;�.&)�6'%<�+C�)�%	��C::C��=CD	�
B��%	�N����NN�

VCMR 1.2   3.3 1.2   3.3 1.2   3.3 V 

;�.&)�6'%<�
�&AA	�)�

IIH     75     75     75 µA 

Input Low 
Current 

�,E�;F�E�
�,E�;F���
�,E�;F�JE�
�,E�;F�J�

IIL -75     -75     -75     µA 

 

Input and output parameters vary 1:1 with VCC
 
when VCC varies ±10%. 

* Outputs terminated with 50� to VCCO – 2V. 
** Single-ended input operation is limited to VCC � 3V in LVPECL mode. 
† Common mode voltage is defined as VIH

. 

†† For single-ended applications, the maximum input voltage for CLK-INx, CLK-INxB is VCC + 0.3V 
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DC CHARACTERISTICS, VCC = 2.5V; VEE = 0V 

-40°C 25°C 80°C 
Parameter Symbol 

Min Typ Max Min Typ Max Min Typ Max 
Units 

/&).&)�6'%<�+C�)�%	L� VOH 1.415 1.520 1.620 1.475 1.550 1.620 1.475 1.55 1.620 V 

/&).&)�,C8�+C�)�%	L� VOL 0.670 0.810 0.945 0.690 0.785 0.880 0.690 0.785 0.880 V 

;�.&)�6'%<�+C�)�%	� VIH 1.275   1.620 1.335   1.620 1.335   1.620 V 

;�.&)�,C8�+C�)�%	� VIL 0.670   1.090 0.690   1.025 0.690   1.025 V 

;�.&)�6'%<�+C�)�%	��C::C��=CD	�
B��%	N�

VCMR 1.2   2.5 1.2   2.5 1.2   2.5 V 

;�.&)�6'%<�
�&AA	�)�

IIH     60     60     60 µA 

Input Low 
Current 

�,E�;F�E�
�,E�;F���
�,E�;F�JE�
�,E�;F�J�

IIL -60     -60     -60     µA 

 

Input and output parameters vary 1:1 with VCC
 
when VCC varies ±5%. 

* Outputs terminated with 50� to VCCO – 2V. 
** Common mode voltage is defined as 

V
IH

. 

† For single-ended applications, the maximum input voltage for CLK-INx, CLK-INxB is VCC + 0.3V 

 

AC Electrical Characteristics 
VCC = -3.8V to -2.375V or, VCC = 2.375V to 3.8V; VEE = 0V, TA = -40°C to 85°C 

-40°C 25°C 80°C 
Parameter Symbol 

Min Typ Max Min Typ Max Min Typ Max 
Units 

/&).&)� A	0&	�12� fMAX   700   700   700 MHz 

$AC.�%�)'C��>	��2L� tPD 600 680 750 650 725 790 690 790 890 ps 

/&).&)�F�	8�LL�N� tsk(o)  25 37  25 37  25 37 ps 

$�A)�)C�$�A)�F�	8�LLL�N� tsk(pp)  85 225  85 225  85 225 ps 

J&((	A��DD')'"	�$<��	��'))	AE�B=FO�
A	(	A�)C��DD')'"	�$<��	��'))	A�F	1)'C��

tAPJ  0.10   0.10   0.10  ps 

$	���)C�$	���;�.&)�+C�)�%	�
�>'((	A	�)'����C�('%&A�)'C���

VPP 150 800 1200 150 800 1200 150 800 1200 mV 

/&).&)�B'�	# ����
�':	�

��C�)C���C� tR / tF 200  700 200  700 200  700 ps 

 

����.�A�:	)	A���A	�:	��&A	D��)�(�4����=67E�&��	���C)<	A8'�	��C)	D*�

L�=	��&A	D�(AC:�)<	�D'((	A	�)'���'�.&)�1AC��'�%�.C'�)�)C�)<	�D'((	A	�)'���C&).&)�1AC��'�%�.C'�)*�
LL�>	('�	D������	8�9	)8		��C&).&)���)�)<	���:	��&..�2�"C�)�%	���D�8')<�	0&����C�D�1C�D')'C��*�=	��&A	D��)�)<	�C&).&)�D'((	A	�)'���1AC���
.C'�)�*�
LLL�>	('�	D������	8�9	)8		��C&).&)��C��D'((	A	�)�D	"'1	��C.	A�)'�%��)�)<	���:	��&..�2�"C�)�%	����D�8')<�	0&����C�D�1C�D')'C��*�M�'�%�)<	���:	�)2.	�C(�
'�.&)��C��	�1<�D	"'1	E�)<	�C&).&)���A	�:	��&A	D��)�)<	�D'((	A	�)'���1AC���.C'�)�*�
N�<'��.�A�:	)	A�'��D	('�	D�'���11CAD��1	�8')<��->-��F)��D�AD���*�
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NOISE CHARACTERISTICS (Commercial and Industrial Temperature Devices) 

��"�E�#�"F !��C"	�#	DAF ���#F'DA�	#	DA�F �	A�F ����F ��2�F 1A	#F

+�>>�P��*�+E� A	0&	�12�P����*��=67�
/((�	)�P���E67�@���=67�

� ��� ��� (��

+�>>�P��*�+E� A	0&	�12�P����*��=67�
/((�	)�P���E67�@���=67�

� ��� ���� (��

+�>>�P��*�+E� A	0&	�12�P���=67�
/((�	)�P��E67�@��=67�

� ��� ���� (��

tAPJ� �DD')'"	�$<��	��'))	A�

+�>>�P��*�+E� A	0&	�12�P���=67�
/((�	)�P��E67�@��=67�

� ��� ���� (��
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G<	����9&((	A�'��&�	D�)C�.�������'%����)<	��)<	�9&((	A�8'����DD����'))�	�9')�C(�')��C8���C'�	*��<	�.<��	��C'�	�C��)<	�C&).&)�C(�)<	�
9&((	A�8'���9	����'))�	�9')�:CA	�)<���)<	�.<��	��C'�	�'��)<	�'�.&)��'%���*��C�0&��)'(2�)<	��C'�	��DD')'C��'��)<	�9&((	A�8	�1C:.�A	�)<	�
$<��	��'))	A��&:9	A��(AC:�)<	�'�.&)���D�)<	�C&).&)*��<	�D'((	A	�1	�'��1���	D�Q�DD')'"	�$<��	��'))	AQ*��<	�(CA:&���(CA�)<	��DD')'"	�
$<��	��'))	A�'�����(C��C8�3�

Additive Phase Jitter =   (Output Phase Jitter)  - (Input Phase Jitter)
22

  
 

��AA'	A�P����*��=67�
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PARAMETER MEASUREMENT INFORMATION 

 

 

Output Waveform Test Circuit: 

LVPECL

VCC

VEE

-1.80V to -0.375V

+2.0V

OSCILLOSCOPE

Ω50

Ω50

Channel

Channel

Ω50 Line

Ω50 Line

 

 

 

Differential Input Level: 

CLK-INx

CLK-INxB

VCC

VEE

VPP

Cross Points

VCMR

 

 

 

Part-to-Part Skew: 

Part 1

Part 2

Qx

QBx

Qy

QBy

tsk(pp)

 

 

 

Output Skew: 

Qx

QBx

Qy

QBy

tsk(o)

 

 

Output Rise/Fall Time: 

Qx

QBx

tR

20%

80%

tF

80%

20%

 

 

 

Propagation Delay: 

CLK-INx

CLK-INxB

Qy

QBy

tPD
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APPLICATION INFORMATION 

The following circuits show different configurations for different input logic type signals. For 
good signal integrity at the PL138 input, the signals need to be properly terminated according 
to the logic type requirements. The signals need to be presented at the PL138 input according 
to VCMR, VPP and other input requirements. 

�,E�;F�;�.&)�>A'"	��92����*�+�,+$-�,�>A'"	A3�

LVPECL

+3.3V

Ω50 Line

Ω50 Line

CLK-INx

PL138

+3.3V

130 130

82 82

+3.3V

 

�*�+�,+$-�,�>A'"	AE���)	A��)'"	��	A:'��)'C�3�

LVPECL

+3.3V

Ω50 Line

Ω50 Line

CLK-INx

PL138

50 50

50

+3.3V

 

�,E�;F�;�.&)�>A'"	��92����=,�>A'"	A3�

CML

+3.3V

Ω50 Line

Ω50 Line

CLK-INx

PL138

+3.3V

50 50

+3.3V

 

�,E�;F�;�.&)�>A'"	��92����FF�,�>A'"	A3�

SSTL

+2.5V

Ω50 Line

Ω50 Line

CLK-INx

PL138

+2.5V

120 120

120 120

+3.3V

 

�,E�;F�;�.&)�>A'"	��92����,+>F�>A'"	A3�

LVDS

+2.5V or +3.3V

Ω50 Line

Ω50 Line

CLK-INx

PL138

100

+2.5V or +3.3V

 

,+>F�>A'"	AE���)	A��)'"	�����C&.�'�%3�

LVDS

+2.5V or +3.3V

Ω50 Line

Ω50 Line

CLK-INx

PL138

+2.5V or +3.3V

1K
1K

1K 1K

100

�
�<'��1'A1&')�'��(CA�1C:.�)'9'�')2�C��2*����1C&.�'�%�'���C)�A	���2�
A	0&'A	D�(CA�,+>F*��<	�+�=B�A��%	�C(�)<	�$,����A	�1<	��
�C8�	�C&%<�)<�)�,+>F��'%�����1���9	�1C��	1)	D�D'A	1)�2�)C�
)<	�$,����'�.&)��'�	�'��)<	�1'A1&')�)C�)<	��	()*�
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�,E�;F�;�.&)�>A'"	��92����=/F�>A'"	A3�

CMOS CLK-INx

PL138

+2.5V or +3.3V

1K

1K

0.1µF

 

�,E�;F�;�.&)�>A'"	��92�F'�%�	�-�D	D�,+$-�,3�

LVPECL CLK-INx

PL138

+3.3V +3.3V

82

130
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TERMINATION FOR LVPECL OUTPUTS 
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LVPECL Termination Schematic #1: 
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LVPECL Termination Schematic #2: 
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