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FHP3194 
4:1 High-Speed Multiplexer 

Features
���G%�JDLQ�ÀDWQHVV�WR���0+]�#��9pp

����������Û�GLIIHUHQWLDO�JDLQ�SKDVH�HUURU

���0+]�ODUJH�VLJQDO���G%�EDQGZLGWK�DW�*� ��

����9��V�VOHZ�UDWH

75mA output current (easily drives two video loads)

��G%�FKDQQHO�WR�FKDQQHO�LVRODWLRQ

13mA supply current

3.5mA supply current in disable mode

2.5mA supply current in shutdown mode

)XOO\�VSHFL¿HG�DW���9�VXSSOLHV

/HDG�IUHH�62,&����DQG�76623����SDFNDJHV

Applications
9LGHR�VZLWFKHUV�DQG�URXWHUV

0XOWLSOH�LQSXW�+'79�VZLWFKLQJ

3LFWXUH�LQ�SLFWXUH�YLGHR�VZLWFK

0XOWL�FKDQQHO�$'&�GULYHU

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q

Q
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Description

7KH�)+3����� LV� D�����DQDORJ�PXOWLSOH[HU� GHVLJQHG� IRU�
KLJK�VSHHG�YLGHR�DSSOLFDWLRQV���7KH�RXWSXW�DPSOL¿HU�LV�D�
KLJK�VSHHG�FXUUHQW� IHHGEDFN�DPSOL¿HU� WKDW�RIIHUV�VWHOODU�
ODUJH�VLJQDO�SHUIRUPDQFH�RI����0+]���G%�EDQGZLGWK�DQG�
��0+]����G%�EDQGZLGWK���7KH�JDLQ�RI�WKH�RXWSXW�DPSOL¿HU�
LV�VHOHFWDEOH�WKURXJK�WZR�H[WHUQDO�UHVLVWRUV��5f and Rg), 

DOORZLQJ� IXUWKHU� GHVLJQ� ÀH[LELOLW\�� 7KH� �9pp bandwidth  

SHUIRUPDQFH� DQG� ����9��V� VOHZ� UDWH� H[FHHG� WKH� 
UHTXLUHPHQWV� RI� KLJK�GH¿QLWLRQ� WHOHYLVLRQ� �+'79�� DQG�
RWKHU�PXOWLPHGLD�DSSOLFDWLRQV��7KH�RXWSXW�DPSOL¿HU�DOVR�
provides ample output current to drive multiple video loads.

7ZR�DGGUHVV�ELWV��$��DQG�$���DUH�XVHG�WR�VHOHFW�RQH�RI�WKH�
IRXU�LQSXWV��7KH�)+3�����RIIHUV�EHWWHU�WKDQ���G%�FKDQQHO�
isolation.

7KH�)+3�����RIIHUV�ERWK�VKXWGRZQ�DQG�GLVDEOH�FDSDELOLW\���
'XULQJ� VKXWGRZQ�� WKH� )+3����� FRQVXPHV� RQO\� ���P$� 
RI�VXSSO\�FXUUHQW��'XULQJ�GLVDEOH�PRGH��RQO\� WKH�RXWSXW�
DPSOL¿HU�LV�GLVDEOHG��UHGXFLQJ�RXWSXW�JOLWFKHV�DQG�DOORZLQJ�
IRU�PXOWLSOH[HU�H[SDQVLRQ�

Ordering Information

Part Number Package Pb-Free
Operating  

Temperature Range
Packaging 

Method

)+3����,0��; 62,&��� Yes ����&�WR�����& Reel

)+3����,07&��; 76623��� Yes ����&�WR�����& Reel

0RLVWXUH�VHQVLWLYLW\�OHYHO�IRU�DOO�SDUWV�LV�06/���
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3LQ�&RQ¿JXUDWLRQ
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Pin Assignments

Pin#  Pin Name Description

1 ,1� ,QSXW��FKDQQHO��

2 *1' 0XVW�EH�FRQQHFWHG�WR�JURXQG

3 ,1� ,QSXW��FKDQQHO��

4 *1' 0XVW�EH�FRQQHFWHG�WR�JURXQG

5 ,1� ,QSXW��FKDQQHO��

6 �9V 1HJDWLYH�VXSSO\

7 ,1� ,QSXW��FKDQQHO��

� A0 Logic input A0

9 A1 Logic input A1

10 (1 (QDEOH�SLQ��³�´� �'LVDEOH��³�´� �(QDEOH��(QDEOHG�ZKHQ�OHIW�ÀRDWLQJ

11 6' 6KXWGRZQ�SLQ��³�´� �6KXWGRZQ��³�´� �$FWLYH��$FWLYH�ZKHQ�OHIW�ÀRDWLQJ

12 �9,1 ,QYHUWLQJ�,QSXW�RI�RXWSXW�DPSOL¿HU

13 287 Output

14 �9V Positive supply

Truth Table

A0 A1 EN SD OUT

1 1 0 0 CH4

0 1 0 0 CH3

1 0 0 0 CH2

0 0 0 0 CH1

; ; 1 0 'LVDEOH

; ; ; 1 Shutdown
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Absolute Maximum Ratings

7KH�³$EVROXWH�0D[LPXP�5DWLQJV´�DUH�WKRVH�YDOXHV�EH\RQG�ZKLFK�WKH�VDIHW\�RI�WKH�GHYLFH�FDQQRW�EH�JXDUDQWHHG��7KH�
GHYLFH�VKRXOG�QRW�EH�RSHUDWHG�DW�WKHVH�OLPLWV��7KH�SDUDPHWULF�YDOXHV�GH¿QHG�LQ�WKH�(OHFWULFDO�&KDUDFWHULVWLFV�WDEOHV�DUH�QRW�
JXDUDQWHHG�DW�WKH�DEVROXWH�PD[LPXP�UDWLQJV��7KH�³5HFRPPHQGHG�2SHUDWLQJ�&RQGLWLRQV´�WDEOH�GH¿QHV�WKH�FRQGLWLRQV�
for actual device operation. 

Parameter Min. Max. Unit

6XSSO\�9ROWDJH 0 12.6 9

,QSXW�9ROWDJH�5DQJH �9
s 
����9 �9

s 
����9 9

Reliability Information

Parameter Min. Typ. Max. Unit

-XQFWLRQ�7HPSHUDWXUH 150 �&

6WRUDJH�7HPSHUDWXUH�5DQJH ��� 150 �&

/HDG�7HPSHUDWXUH��6ROGHULQJ����V� 300 �&

3DFNDJH�7KHUPDO�5HVLVWDQFH

� ���/HDG�766231 113 �&�:

� ���/HDG�62,&1 125 �&�:

Notes:

3DFNDJH�WKHUPDO�UHVLVWDQFH��Q
JA
���-'(&�VWDQGDUG��PXOWL�OD\HU�WHVW�ERDUGV��VWLOO�DLU���

ESD Protection

Product SOIC-14 TSSOP-14

+XPDQ�%RG\�0RGHO��+%0� ���N9 �N9

&KDUJHG�'HYLFH�0RGHO��&'0� �N9 �N9

Recommended Operating Conditions

Parameter Min. Typ. Max. Unit

2SHUDWLQJ�7HPSHUDWXUH�5DQJH ��� ��� �&

6XSSO\�9ROWDJH�5DQJH� 5 12 9

1.

   Downloaded from Datasheet.su           



© 2006 Fairchild Semiconductor Corporation 4 www.fairchildsemi.com

FHP3194 Rev. 1.0.1

F
H

P
3
1
9
4
 4

:1
 H

ig
h

-S
p

e
e

d
 M

u
ltip

le
x

e
r

Electrical Characteristics at ±5V

7A� ����&��9s� ���9��5f� �����, RL� ������*� ����XQOHVV�RWKHUZLVH�QRWHG�

Symbol Parameter Conditions Min. Typ. Max. Units

Frequency Domain Response

8*%: ��G%�%DQGZLGWK *� �����5f� ����N� 
9287� ����9pp

1200 0+]

%:SS ��G%�%DQGZLGWK *� �����9287� ����9pp ��� 0+]

%:LS Full Power Bandwidth *� �����9287� ��9pp 500 0+]

���G%�*DLQ�)ODWQHVV *� ������9287� ����9pp 200 0+]

���G%�*DLQ�)ODWQHVV *� ������9287� ��9pp 90 0+]

Time Domain Response

tR, tF 5LVH�DQG�)DOO�7LPH 9287� ��9�VWHS�������WR����� 1 ns

tS 6HWWOLQJ�7LPH�WR����� 9287� ��9�VWHS 15 ns

OS Overshoot 9287� ����9�VWHS 4 %

SR Slew Rate �9�VWHS 2200 9��V

Distortion / Noise Response

+'� �QG�+DUPRQLF�'LVWRUWLRQ �9pp���0+]��ZRUVW�FKDQQHO ��� dBc

+'� �UG�+DUPRQLF�'LVWRUWLRQ �9pp���0+]��ZRUVW�FKDQQHO ��� dBc

7+' 7RWDO�+DUPRQLF�'LVWRUWLRQ �9pp���0+]��ZRUVW�FKDQQHO ��� dB

'* 'LIIHUHQWLDO�*DLQ 176&������0+]���'&�FRXSOHG 0.02 %

'3 'LIIHUHQWLDO�3KDVH 176&������0+]���'&�FRXSOHG 0.05 �

en ,QSXW�9ROWDJH�1RLVH !��0+] 7 Q9�¥+]

iQ� ,QSXW�&XUUHQW�1RLVH���� !��0+] 22 S$�+]

iQ� ,QSXW�&XUUHQW�1RLVH���� !��0+] 16 S$�+]

;7$/. $OO�+RVWLOH�&URVVWDON &KDQQHO�WR�FKDQQHO��0+]��
��0+]��ZRUVW�&+�FRPELQDWLRQ

������� dB

DC Performance

9,2 ,QSXW�2IIVHW�9ROWDJH(1) �� 1 �� P9

G9,2 �����$YHUDJH�'ULIW ��� �9��&9��&

9,20 ,QSXW�2IIVHW�9ROWDJH�0DWFKLQJ(1) &KDQQHO�WR�FKDQQHO �� ��� 5 P9

,bn ,QSXW�%LDV�&XUUHQW�1RQ�LQYHUWLQJ(1) Pins 1,3,5,7 ��� 4 30 �$A

G,bn �����$YHUDJH�'ULIW 25 Q$��&��&

,bi ,QSXW�%LDV�&XUUHQW�,QYHUWLQJ(1) Pin 12 ��� 13 35 �$A

G,bni �����$YHUDJH�'ULIW 20 Q$��&��&

*0 *DLQ�0DWFKLQJ &KDQQHO�WR�FKDQQHO 0.02 %

PSRR Power Supply Rejection Ratio(1) '&� 54 65 dB

,S Supply Current(1) 13 �� mA

,(1 'LVDEOH�6XSSO\�&XUUHQW(1) 'LVDEOH�PRGH 3.5 6 mA

,6' Shutdown Supply Current(1) Shutdown mode 2.5 5 mA

Switching Characteristics

7S

6ZLWFKLQJ�7LPH�����/RJLF�WR� &KDQQHO�WR�FKDQQHO

     90% output (10% output
     settling)(2)

,1���,1�� �����9�
,1���,1�� �����9

25 ns

     99% output (1% output
     settling)(2)

,1���,1�� �����9�
,1���,1�� �����9

40 ns

96: &KDQQHO�6ZLWFK��7UDQV���*OLWFK� All inputs grounded 375 P9pp

Notes:

�����WHVWHG�DW����&1.
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Electrical Characteristics at ±5V (Continued)

7A� ����&��9s� ���9��5f� �����, RL� ������and G� ���XQOHVV�RWKHUZLVH�QRWHG�

Symbol Parameter Conditions Min. Typ. Max. Unit

Digital Inputs

9,+ /RJLF�+LJK�7KUHVKROG A0, A1, (1��DQG�6'�SLQV 2.0 9

9,/ /RJLF�/RZ�7KUHVKROG A0, A1, (1��DQG�6'�SLQV ��� 9

,,+ /RJLF�3LQ�,QSXW�&XUUHQW�+LJK A0, A1, (1��DQG�6'�SLQV
/RJLF�LQSXW� �9

22 �$

,,/ /RJLF�3LQ�,QSXW�&XUUHQW�/RZ A0, A1, (1��DQG�6'�SLQV
/RJLF�LQSXW� �9

0 �$

Disable Characteristics

(1,62 'LVDEOH�,VRODWLRQ �0+]���0+]��ZRUVW�FRPE� ������� dB

6',62 6KXWGRZQ�,VRODWLRQ �0+]���0+]��ZRUVW�FRPE� ������� dB

CH,62 &+�WR�&+�,VRODWLRQ(3) �0+]���0+]��ZRUVW�FRPE� ������� dB

(1721 7XUQ�RQ�WLPH��'LVDEOH�WR�21� 9,1� ����P9 30 ns

(17OFF 7XUQ�RII�WLPH��21�WR�'LVDEOH� 9,1� ����P9 65 ns

6'721 7XUQ�RQ�WLPH��6KXWGRZQ�WR�21� 9,1� ����P9 32 ns

6'7OFF 7XUQ�RII�WLPH��21�WR�6KXWGRZQ� 9,1� ����P9 66 ns

Input Characteristics

R,1 ,QSXW�5HVLVWDQFH ��� N7

C,1 ,QSXW�&DSDFLWDQFH 1.7 pF

&0,5 ,QSXW�&RPPRQ�0RGH�9�5DQJH ���� 9

&055 &RPPRQ�0RGH�5HMHFWLRQ�5DWLR(1) '& 50 60 dB

Output Characteristics

9287 2XWSXW�9ROWDJH�6ZLQJ
RL� ��N7 ���� 9

RL� ����7(1) ���� ���� 9

,287 Linear Output Current 9,1� �� ��� mA

,SC 6KRUW�&LUFXLW�2XWSXW�&XUUHQW 9287� �*1'��5L� ���� ���� mA

R287 Output Resistance
Enabled 0.1 �

'LVDEOHG 1 N�

C287 Output Capacitance 3.7 pF

Notes:

�����WHVWHG�DW����&

6'�DQG�(1�SLQV�DUH�JURXQGHG���,1��DQG�,1�� �����9��,1��DQG�,1�� �����9��VHH�WUXWK�WDEOH�WR�SURSHUO\�VHW�$��DQG�$��EDVHG�RQ�the channels driven.  Switching time is the transition   
� WLPH�IURP�����RI�$��RU�$��LQSXW�YDOXH������9��WR�WKH�WLPH�DW�ZKLFK�WKH�VZLWFKHG�FKDQQHO�LV�DW������RU������RI�LWV�¿QDO�YDOXH��

'ULYLQJ�RQH�FKDQQHO�DQG�ORRNLQJ�DW�ZRUVW�FDVH�YDOXH�IURP�UHPDLQLQJ�FKDQQHOV�

1.

2.

3.
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Typical Performance Characteristics

7A� ����&��9s� ���9��5f� �����, RL� ������and *� ���XQOHVV�RWKHUZLVH�QRWHG�
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Figure 5.  Frequency Response vs. CL Figure 6.  Frequency Response vs. VOUT

Figure 3.  Recommended Rf vs. Gain Figure 4.  Gain Flatness vs. Frequency

Figure 1.  Non-Inverting Freq. Response Figure 2.  Gain Flatness vs. Frequency
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Typical Performance Characteristics

7A� ����&��9s� ���9��5f� �����, RL� ������and *� ���XQOHVV�RWKHUZLVH�QRWHG�

Figure 7.  PSRR vs. Frequency Figure 8.  CMRR vs. FrequencyFrequency

Figure 9.  Open Loop Transimpedance  

            Gain and Phase

Figure 10.  HD2 vs. Frequency

Figure 11.  HD3 vs. Frequency Figure 12.  HD2 vs. VOUT
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Typical Performance Characteristics

7A� ����&��9s� ���9��5f� �����, RL� ������and G� ���XQOHVV�RWKHUZLVH�QRWHG�

Figure 13.  HD3 vs. VOUT Figure 14.  Differential Gain and Phase 

Figure 15.  Differential Gain and Phase Figure 16.  Output Swing vs. RL

Figure 17.  Pulse Response Figure 18.  Pulse Response

   Downloaded from Datasheet.su           



© 2006 Fairchild Semiconductor Corporation 9 www.fairchildsemi.com

FHP3194 Rev. 1.0.1

F
H

P
3
1
9
4
 4

:1
 H

ig
h

-S
p

e
e

d
 M

u
ltip

le
x

e
r

0 100 200 300 400 500 600 700

Time (ns)

16

S
D

 I
n

p
u

t 
(V

)

-2

1.6

O
u

tp
u

t (V
)

-0.2

0

2

4

6

8

10

12

14

0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

0 100 200 300 400 500 600 700 800 900

Time (ns)

1000

8

S
D

 I
n

p
u

t 
(V

)

-2

0.7

O
u

tp
u

t (V
)

-0.3

-1 -0.2

0 -0.1

1 0

2 0.1

3 0.2

4 0.3

5 0.4

6 0.5

7 0.6

Output

SD Input

Output

SD Input

0 20 40 60 80 100 120

Time (ns)

140

6

O
u

tp
u

t 
(V

)

-6

-4

-2

0

2

4

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Time (ns)

1.0

14

A
0

 I
n

p
u

t 
(V

)

-2

0

2

4

6

8

10

12

2.0

O
u

tp
u

t (V
)

-2.0

-1.5

-1.0

-0.5

0

0.5

1.0

1.5

Output

A0 Input

0 100 200 300 400 500 600 700 800 900

Time (ns)

1000

6

A
0

 I
n

p
u

t 
(V

)

-3

0.6

O
u

tp
u

t (V
)

-0.3

-2 -0.2

-1 -0.1

0 0

1 0.1

2 0.2

3 0.3

4 0.4

5 0.5

Output

A0 Input

0 100 200 300 400 500 600 700 800 900

Time (ns)

1000

6

A
1

 I
n

p
u

t 
(V

)

-3

0.6

O
u

tp
u

t (V
)

-0.3

-2 -0.2

-1 -0.1

0 0

1 0.1

2 0.2

3 0.3

4 0.4

5 0.5

Output

A1 Input

Typical Performance Characteristics

7A� ����&��9s� ���9��5f� �����, RL� ������and G� ���XQOHVV�RWKHUZLVH�QRWHG�

Figure 19.  Pulse Response Figure 20.  Channel Switching Time

Figure 21.  A0 Switching Glitch Figure 22.  A1 Switching Glitch

Figure 23.  Shutdown Switching Time Figure 24.  Shutdown Switching Glitch
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Typical Performance Characteristics

7A� ����&��9s� ���9��5f� �����, RL� ������and *� ���XQOHVV�RWKHUZLVH�QRWHG�

Figure 25.  Enable Switching Time Figure 26.  Enable Switching Glitch
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Figure 27.  Off Isolation vs. Frequency Figure 28.  Crosstalk vs. Frequency

Figure 29.  Input Voltage Noise Figure 30.  Closed-Loop Output Impedance
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Application Information

Circuit Diagrams
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Figure 31.  Typical Application Circuit 6dB Gain (G = 2)
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Figure 32.  Typical Application Circuit 0dB Gain (G = 1)
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Application Information

General Description

7KH�)+3���������PXOWLSOH[HU�KDV�IRXU�DQDORJ�VZLWFKHV�
WKDW� GULYH� WKH� SRVLWLYH� LQSXW� RI� D� KLJK�VSHHG� FXUUHQW�
IHHGEDFN�DPSOL¿HU���,W�LV�GHVLJQHG�VR�WKDW�RQO\�RQH�FKDQQHO�
LV�RQ�DW�D�WLPH���7LH�XQXVHG�LQSXWV�WR�JURXQG�

Figures 31 and 32 show typical application circuits for the 

)+3�����LQ��G%��*� ����DQG��G%��*� ����FRQ¿JXUDWLRQV�

Rf and Rg Selection

7KH�RXWSXW�RI�WKH�)+3�����LV�D�FXUUHQW�IHHGEDFN�DPSOL¿HU���
7KH�JDLQ�RI�WKLV�DPSOL¿HU�LV�VHW�E\�WZR�H[WHUQDO�UHVLVWRUV�� 
Rf and Rg�� 7KH� IUHTXHQF\� UHVSRQVH� DQG� FORVHG�ORRS� 
EDQGZLGWK� RI� WKH� FXUUHQW� IHHGEDFN� DPSOL¿HU� DUH� KLJKO\�
dependant on the value of Rf.  For a gain of two, use Rf� �
������ � )RU� RWKHU� JDLQV�� UHIHU� WR� WKH� 5f�vs�� *$,1� SORW� 
LQ�)LJXUH�����,Q�JHQHUDO��D�ORZHU�5f�SHDNV�WKH�IUHTXHQF\�
response and increases bandwidth, while a higher Rf will 

decrease bandwidth and roll off the frequency response.  

$�IHHGEDFN�UHVLVWRU�LV�UHTXLUHG�IRU�XQLW\�JDLQ��*� �����WKH�
UHFRPPHQGHG�YDOXH�LV����N���

A0, A1

7KH�$��DQG�$��ORJLF�SLQV�DUH�77/�&026�FRPSDWLEOH�DQG�
are used to select which of the four inputs connects to  

WKH�RXWSXW�� �5HIHU� WR� WKH�7587+�7$%/(�RQ�SDJH��� IRU�
more information.  Channel 1 is selected if both pins are 

OHIW�ÀRDWLQJ���

EN, SD

7KH�)+3�����RIIHUV�ERWK�VKXWGRZQ�DQG�GLVDEOH�FDSDELOLW\���
7KH�(1��HQDEOH��SLQ�LV�DFWLYH�ORZ��'XULQJ�GLVDEOH�PRGH� 
((1� �����RQO\�WKH�RXWSXW�DPSOL¿HU�LV�GLVDEOHG��UHGXFLQJ�
RXWSXW� JOLWFKHV� DQG� DOORZLQJ� IRU�PXOWLSOH[HU� H[SDQVLRQ���
7KH�)+3�����LV�HQDEOHG�ZKHQ�WKH�(1�SLQ�LV�OHIW�ÀRDWLQJ�
or grounded.  

7KH�6'��VKXWGRZQ��SLQ�LV�DFWLYH�KLJK��'XULQJ�VKXWGRZQ� 
�6'� �����WKH�)+3�����FRQVXPHV�RQO\����P$�RI�VXSSO\� 
FXUUHQW���7KH�)+3�����LV�HQDEOHG�ZKHQ�WKH�6'�SLQ�LV�OHIW�
ÀRDWLQJ�RU�JURXQGHG�����

Supply Voltage

7KH� )+3����� RSHUDWHV� IURP� D� VLQJOH� VXSSO\� RI� �9� WR� 
��9�RU�GXDO�VXSSOLHV�RI�����9�WR�����9���)RU�ORZ�VXSSO\�
voltage operation, ensure that the common mode input 

YROWDJH�UDQJH��&0,5��RU�RXWSXW�YROWDJH�UDQJH��9o) are not 

H[FHHGHG�� � ([FHHGLQJ� WKH�&0,5� RU� 9o range puts the 

)+3�����LQWR�DQ�RYHUGULYH�FRQGLWLRQ���)RU�H[DPSOH��WKH�
W\SLFDO�&0,5� IRU� WKH�)+3����� LV� ����9�DW� ��9� VXSSO\��
ZKLFK�PHDQV����9�RI�KHDGURRP�LV�UHTXLUHG�IURP�HDFK�supply.  

$t a�VLQJOH��9�VXSSO\��WKH�&0,5�EHFRPHV����9�WR����9���7KH�
VDPH�WKHRU\�FDQ�EH�DSSOLHG�WR�WKH�9287 range.

Driving Video

7KH� )+3����� LV� GHVLJQHG� WR� GULYH� KLJK�VSHHG� YLGHR���
��0+]� ���G%� EDQGZLGWK� DW� �9pp� RXWSXW�� ����Û������� 
GLIIHUHQWLDO�JDLQ�SKDVH��DQG����P$�RXWSXW�FXUUHQW�PDNH�
WKH�)+3�����VXLWDEOH�IRU�GULYLQJ�VWDQGDUG�GH¿QLWLRQ��KLJK�
GH¿QLWLRQ��RU�3&�JUDSKLFV�YLGHR���

Driving Video with a Single 5V Supply

7KH�)+3�����GULYHV�YLGHR�VLJQDOV�IURP�D�VLQJOH��9�VXSSO\�
DW�*� ���RQO\���$W�KLJKHU�JDLQV��WKH�&0,5�DQG�9o range is 

not suitable for passing video without clipping the signal. 

Driving Capacitive Loads

7KH�)5(48(1&<�5(63216(�96��&L plot in Figure 5, 

illustrates the response of the FHP3194.  A small series 

resistance (Rs��DW�WKH�RXWSXW�RI�WKH�DPSOL¿HU��LOOXVWUDWHG�LQ�
Figure 33, improves stability and settling performance. Rs 

YDOXHV�LQ�WKH�)5(48(1&<�5(63216(�96��&L plot were 

FKRVHQ�WR�DFKLHYH�PD[LPXP�EDQGZLGWK�ZLWK�OHVV�WKDQ��G%�
RI�SHDNLQJ��)RU�PD[LPXP�ÀDWQHVV��XVH�D�ODUJHU�5s.

Figure 33.  Typical Topology for Driving  

Capacitive Loads

Power Dissipation

7KH� PD[LPXP� LQWHUQDO� SRZHU� GLVVLSDWLRQ� DOORZHG� LV�
GLUHFWO\�UHODWHG�WR�WKH�PD[LPXP�MXQFWLRQ�WHPSHUDWXUH��,I�
WKH�PD[LPXP�MXQFWLRQ�WHPSHUDWXUH�H[FHHGV����Û&�IRU�DQ�
H[WHQGHG�WLPH��GHYLFH�IDLOXUH�PD\�RFFXU��7KH�)+3�����LV�
VKRUW�FLUFXLW�SURWHFWHG��KRZHYHU��WKLV�PD\�QRW�JXDUDQWHH�
WKDW� WKH�PD[LPXP�MXQFWLRQ� WHPSHUDWXUH������Û&�� LV�QRW�
H[FHHGHG� XQGHU� DOO� FRQGLWLRQV�� 506� SRZHU� GLVVLSDWLRQ�
FDQ�EH�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ�

3RZHU�'LVVLSDWLRQ� � 
,s���9V����9V������9V����9R�506����,287�506�

ZKHUH�,s�LV�WKH�VXSSO\�FXUUHQW��9V� is the positive supply 

SLQ�YROWDJH��9V��LV�WKH�QHJDWLYH�VXSSO\�SLQ�YROWDJH��9R�506� 
LV� WKH�506�RXWSXW� YROWDJH��DQG� ,287�506�� LV� WKH�506� 
RXWSXW�FXUUHQW�GHOLYHUHG�WR�WKH�ORDG��)ROORZ�WKH�PD[LPXP�
power derating curves shown in Figure 34 to ensure proper 

operation.

+

-
Rf

Rg

Rs

CL RL
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Figure 34.  Maximum Power Derating

Overdrive Recovery

)RU�DQ�DPSOL¿HU��DQ�RYHUGULYH�FRQGLWLRQ�RFFXUV�ZKHQ�WKH�
RXWSXW�DQG�RU� LQSXW�UDQJHV�DUH�H[FHHGHG��7KH�UHFRYHU\�
time varies based on whether the input or output is  

RYHUGULYHQ�DQG�E\�KRZ�PXFK�WKH�UDQJHV�DUH�H[FHHGHG��
7KH�)+3�����W\SLFDOO\�UHFRYHUV�LQ�OHVV�WKDQ���QV�IURP�DQ�
overdrive condition. Figure 35 shows the FHP3194 in an 

overdriven condition.
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Figure 35.  Overdrive Recovery

Layout Considerations

*HQHUDO�OD\RXW�DQG�VXSSO\�E\SDVVLQJ�SOD\�PDMRU�UROHV�LQ�
KLJK�IUHTXHQF\� SHUIRUPDQFH�� )DLUFKLOG� KDV� HYDOXDWLRQ�
ERDUGV� WR�XVH�DV�D�JXLGH� IRU�KLJK�IUHTXHQF\� OD\RXW�DQG� 
DV�DLG� LQ�GHYLFH� WHVWLQJ�DQG�FKDUDFWHUL]DWLRQ��)ROORZ�WKH� 
JXLGHOLQHV�EHORZ�DV�D�EDVLV�IRU�KLJK�IUHTXHQF\�OD\RXW�

,QFOXGH�����)�DQG�����)�FHUDPLF�FDSDFLWRUV��

3ODFH�WKH�����)�FDSDFLWRU�ZLWKLQ������LQFKHV�RI�WKH�
power pin.

3ODFH�WKH�����)�FDSDFLWRU�ZLWKLQ�����LQFKHV�RI�WKH� 
power pin.

Remove the ground plane under and around the part, 

especially near the input and output pins and under Rf 

and Rg, to reduce parasitic capacitance.

0LQLPL]H�DOO�WUDFH�OHQJWKV�WR�UHGXFH�VHULHV�LQGXFWDQFHV�

)RU�FXUUHQW�IHHGEDFN�DPSOL¿HUV��VWUD\�FDSDFLWDQFH�IURP the 

inverting input (pin 12) to ground or to the output (pin 13) 

LQFUHDVHV� SHDNLQJ� LQ� WKH� $&� UHVSRQVH�� )RU� RSWLPXP� 
performance, place Rf and Rg as close to the FHP3194  

DV� SRVVLEOH�� 6PDOO�VL]H� VXUIDFH�PRXQW� UHVLVWRUV� DUH�
recommended.

Q

Q

Q

Q

Q

$YRLG�WKH�XVH�RI�YLDV�QHDU�WKH�GHYLFH��YLDV�DGG�XQZDQWHG�
inductance.

,I�WUDFHV�RI�JUHDWHU�WKDQ�RQH�LQFK�DUH�UHTXLUHG��XVH�VWULSOLQH�
or microstrip techniques designed with characteristic impe�
GDQFHV�RI�����RU�����WKDW�DUH�SURSHUO\� WHUPLQDWHG�ZLWK�
LPSHGDQFH�PDWFKLQJ�HOHPHQWV�DW�HDFK�HQG�

Refer to the evaluation board layouts for more information.

Evaluation Board Information

7KH�IROORZLQJ�HYDOXDWLRQ�ERDUGV�DUH�DYDLODEOH�WR�DLG�LQ�WKH�
WHVWLQJ�DQG�OD\RXW�RI�WKHVH�GHYLFHV�

Evaluation Board Products

.(%��� )+3����,0��;

.(%��� )+3����,07&��;
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Figure 36.  KEB022 Top-Side

Figure 37.  KEB022 Bottom-Side

Figure 38.  KEB025 Top-Side

Figure 39.  KEB025 Bottom-Side
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*Choose R1-1, R1-2, R1-3, R1-4, and ROUT for proper impedance matching. R2, R3, R4, and R5 are optional.

Figure 40.  FHP3194 Schematic Diagram
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Mechanical Dimensions

Figure 41.  SOIC-14 Package
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Mechanical Dimensions

Figure 42.  TSSOP-14 Package
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