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A single integrated circuit provides complete pin electronics for the HP
9493 mixed signal LSI test system. It contains a high-speed digital driver,
an active load, a window comparator, and a parametric tester for setting a
voltage and measuring current.
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57� )>� 9/,� 049,74(2� DON� (4+� DOFF � *549752� -:4*90548�� </0*/� (7,
+(9(� 046:98� 95� 9/,� */06	

$/,� 604� +70;,7� 675;0+,8� (� 675.7(33()2,� 5:96:9� ;529(.,� 5-

��	�&� 95� �&� <09/� ��@)09� 7,852:9054�� 
	
��� 204,(709>�� (� �
@5/3

5:96:9� 036,+(4*,�� (4+� (� 97089(9,� 5:96:9� �/0./� 25.0*� 2,;,2�

25<� 25.0*� 2,;,2�� /0./� 036,+(4*,�	� �9� *(4� 8041� 57� 85:7*,� 357,

9/(4� �
� 3�� -57� (*� 56,7(9054	

Pin Comparator. � $/,� 604� *536(7(957� 08� (� 9<5@*/(44,2� <04+5<
*536(7(957� 9/(9� *536(7,8� 9/,� 046:9� 80.4(2� (.(0489� 9<5� 7,-,7@

,4*,� ;529(.,8� CVH� (4+� CVL	� $/,� ���� 5:96:98� �QA� (4+� QAB�� QB
(4+� QBB�� 04+0*(9,� </,9/,7� 9/,� 046:9� ;529(.,� 08� /0./,7� 57
25<,7� 9/(4� ,(*/� 7,-,7,4*,� ;529(.,	� $/,� 5:96:98� (7,� )(2(4*,+

����
�@*536(90)2,� 80.4(28� +70;04.� �

@5/3� 9<089,+� 6(07

<07,8	� TTLA� (4+� TTLB� (7,� $$�@*536(90)2,� 80.4(28� :8,+� -57� 8>8@
9,3� 8,9:6� *(20)7(9054�� 9/,07� 04*2:8054� ,20304(9,8� (4� ,=9,74(2

80.4(2� *54;,78054� *07*:09� -57� 9/,� 9,89,7� *5497522,7	

�0.	� �� 08� 9/,� -:4*9054(2� )25*1� +0(.7(3� 5-� 9/,� 604� *536(7(957	

$/,� *536(7(9578� /(;,� 9>60*(2� />89,7,808� ;529(.,8� 5-� �	�� 3&

(4+� 9>60*(2� 5--8,9� ;529(.,8� 5-� �� 95� �� 3&	� $/,� 046:9� 7(4.,� 08

-753� ��	�� ;5298� 95� ��� ;5298	� $/,� *536(7(957� 08� *(6()2,� 5-� 56@

,7(904.� (9� 5;,7� ����  �?� (4+� /(8� 9/,� ()0209>� 95� *(69:7,� (� 6:28,

2,88� 9/(4� �� 4(458,*54+8� 04� <0+9/	� �9� /(8� (� *53)04(9054(2

���� 25.0*� 5:96:9� (4+� (4� 046:9� 036,+(4*,� 5-� 
� 3,.5/38	

Active Load.� $/,� (*90;,� 25(+� 25(+8� 9/,� �%$� <09/� (� 86,*0-0,+
*:77,49� 675.7(33()2,� -753� (4(25.� ;529(.,� 046:98� VSC� (4+
VSK	� �0.	� �� 08� 9/,� -:4*9054(2� )25*1� +0(.7(3� 5-� 9/,� (*90;,� 25(+	

�-� 9/,� ;529(.,� 5-� 9/,� 5:96:9� 9,7304(2� 08� /0./,7� 9/(4� 9/,� *53@

3:9(9054� ;529(.,� �VCM��� 9/,4� 9/,� *:77,49� 675.7(33,+� )>� VSK
<022� ),� 8:41� -753� 9/,� �%$� 5:96:9� 9,7304(2	� �-� 9/,� ;529(.,� 5-

�	��� ��� #04� *536(7(957� -:4*9054(2� 8*/,3(90*� +0(.7(3	

VREFCVH

VIN

Comparator

VREFCVL

Comparator

QA
TTLA
QAB

QB
TTLB
QBB

�	��� ��� �*90;,� 25(+� -:4*9054(2� 8*/,3(90*� +0(.7(3	

Load
Control

LON
LOFF

LDEN
LDENB

ISKNVSK
RSK

VCMVCM
VCMO

ISCNVSC

RSC
ISCE

ISCB

ISC

ISK

50�
ILOAD

9/,� 5:96:9� 9,7304(2� 08� 25<,7� 9/(4� VCM�� 9/,4� 9/,� *:77,49� 675@
.7(33,+� )>� VSC� <022� ),� 85:7*,+� 95� 9/,� 5:96:9� 9,7304(2	
'/,4� 9/,� ;529(.,� (9� 9/,� 5:96:9� 9,7304(2� 08� 4,(7� VCM�� 9/,4� 9/,
5:96:9� *:77,49� */(7(*9,70890*8� 8/5<� (� 7,80890;,� 036,+(4*,� 5-

�
� 5/38	� $/,� ;529(.,@*:77,49� 7,2(90548/06� 08� 8/5<4� 04� �0.	� �	

!590*,� 9/(9� </,4� 9/,� ;529(.,� �VCM� ±�%$� ;529(.,�� 08� .7,(9,7
9/(4� 9/,� 8041� *:77,49� 903,8� �
� 5/38� 57� 2,88� 9/(4� 9/,� 85:7*,

*:77,49� 903,8� �
� 5/38�� 9/,� 5:96:9� ),*53,8� /0./@036,+(4*,

(4+� 9/,� �%$� 8,,8� 542>� 9/,� *:77,49� ),04.� (6620,+	

$/,� 7,2(90548/06� ),9<,,4� 9/,� 85:7*,� *:77,49� �ISC�� 57� 8041
*:77,49� �ISK�� (4+� 9/,� *:77,49� *549752� ;529(.,� �VSC� (4+� VSK�� 08
.0;,4� )>� 9/,� -5225<04.�

ISC = VSC/RSC × G.ISC

ISK = VSK/RSK × G.ISK,

</,7,� RSC� �� RSK� �� 
� 1025/38� (4+� G.ISC� �� G.ISK� �� �
� �9>60*(2�	

$/,� (*90;,� 25(+�8� /0./@036,+(4*,� -:4*9054� 08� *5497522,+� )>

9/,� ,4()2,� 80.4(28� LDEN� (4+� LDENB�� </0*/� (7,� )(2(4*,+
����
�� 046:9� 80.4(28	� �4� 4573(2� 56,7(9054�� (� 80.4(2� :804.

$$�� 046:98� *(4� 5;,770+,� 9/,� ,4()2,� 80.4(28� (4+� (*90;(9,� 57

+,(*90;(9,� 9/,� 25(+� *07*:09	� $/08� *54+09054� 08� :8,+� -57� 8,9:6

�	��� ��� �*90;,� 25(+� ;529(.,@*:77,49� 7,2(90548/06	

I

– I

ISC

ISK
1 Megohm

VCMO

1 Megohm

V–V

50 Ohms



��� � � � � � � �&62%(4� 
��
� �(9/(66=�$&.$4'� �2741$/

����� �� � #2/6$*(� )24&(� $1'� &744(16� 0($574(� �#����� &,4&7,6� )71&6,21$/� 5&+(0$6,&� ',$*4$0�

VFIN

Range 0
C0

CR0

Range 1
C1

CR1

Range 2
C2

CR2

CCD
COMP3

+
–
DriverRI

VF

COMP1

CC

COMP2

RF

Diode
Switch

Clamp
Generator

Diode
Switch

6-mA Path

Diode
Switch

200-�A Path

Diode
Switch

6-�A Path

Diode
Switch

Diode
Switch

Diode
Switch

Diode
Switch

Diode
Switch

Diode
Switch

160,000�

5,000�

160�

Measure
Resistors

RM

10,000�

+
–
Buffer

VGUARD

VFOUT

Measure
Amplifier

+
–
Buffer

INP

RMP

RMN

RMC

INM

VIMX

RF2

CL

+
–
Buffer

VIMO

VIMOSI

$1'� &$/,%4$6,21�� �6� ,5� $1� $%1240$/� 23(4$6,21� ,1� 9+,&+� (:&(55

329(4� ,5� ',55,3$6('� 21� 6+(� &+,3�� �:6(41$/� 62� 6+(� &+,3�� DRVEN
$1'� LDENB� $4(� &211(&6('� 62*(6+(4� $1'� DRVENB� $1'� LDEN� $4(
&211(&6('� 62*(6+(4� 57&+� 6+$6� 21/;� 21(� &,4&7,6� �'4,8(4� 24

$&6,8(� /2$'�� ,5� 23(4$6,21$/� $6� $1;� 6,0(�

�1� 6+(� 2))� &21',6,21�� 6+(� $&6,8(� /2$'� +$5� $� +,*+=,03('$1&(

276376� 56$6(� $1'� ,65� 329(4� &2157036,21� ,5� 0,1,0,<('�

"+(� )71&6,215� 2)� 6+(� $&6,8(� /2$'� $4(� 4($/,<('� 9,6+� $� )(9� (:6(4=

1$/� &20321(165�� ,1&/7',1*� $� 3=1=3� 64$15,5624�� $� !&+266.;� ',2'(

%4,'*(�� 692� &$3$&,6245�� $1'� 6+4((� 4(5,56245�� "+(� 4(5,56245� $4(

)24� 5(66,1*� 5274&(� $1'� 5,1.� &744(165� $1'� )24� $'-756,1*� 6+(� 276=

376� ,03('$1&(� ��	� 2+05�� ,1� 6+(� 4(5,56,8(� 6(40,1$6,21� 4(*,21�

"+(� $&6,8(� /2$'� &$1� 5,1.� 24� 5274&(� )420� 
	� ��� 62� ��� 0�

9,6+� 82/6$*(� &203/,$1&(� 2)� ���
#� 62� �#�� �6� +$5� 
�=%,6� 4(52/7=

6,21�� /,1($4,6;� 2)� 	�
��� $1'� $1� 276376� ,03('$1&(� 2)� �	� 2+05�

�1� 6+(� &744(16� 5,1.,1*� 24� 5274&,1*� 02'(�� 6+(� 276376� ,03('=

$1&(� ,5� 024(� 6+$1� 21(� 0(*2+0�

Voltage Force and Current Measure (VFIM) Circuit.� "+(� #���� &,4=
&7,6� ,5� 6+(� 3246,21� 2)� 6+(� ����� 6+$6� 3(4)2405� 6+(� 34(&,5,21

82/6$*(� )24&(�� &744(16� 5(15(�� $1'� &744(16� /,0,6,1*� )71&6,215� 2)

$� 82/6$*(� )24&(� '4,8(4� 0($574,1*� 5;56(0�� �(5,*1� (03+$5,5

9$5� 21� +,*+� 4(52/76,21� $1'� $&&74$&;� 53$11,1*� $� 4$1*(� 2)

)24&(� 82/6$*(5� )420� ���
� 62� ��� 82/65� $1'� &744(16� 5(15(� 4$1*(5

2)� �� ���� �		� ���� $1'� �� 0��

�,*�� �� ,5� 6+(� )71&6,21$/� %/2&.� ',$*4$0� 2)� 6+(� #���� &,4&7,6�

"+(� #���� ,1376� 82/6$*(� VFIN�� 9+,&+� ,5� '(4,8('� )420� 6+(� 3,1
%2$4'� &,4&7,64;�� ,5� $1� $1$/2*� 82/6$*(� 5274&(� 4$1*,1*� )420

���
� 62� ��� 82/65�� VFIN� ,5� %7))(4('� $1'� $33/,('� 62� $� &744(16
0($574(� 4(5,5624�  ��� �� %7))(4('� /223� &203(15$6(5� )24� 6+(

'423� $&4255�  �� $1'� 342'7&(5� VFOUT�� "+(� 276376� &744(16� ,5
0($574('� %;� 0($574,1*� 6+(� 82/6$*(� '423� $&4255� 6+(� 6(40,1$/5

2)�  ��� �2$'� &744(16� 0$;� )/29� ,1� (,6+(4� ',4(&6,21� 6+427*+�  ��

"+(� 4(5,5624� 82/6$*(� '423� ,5� &218(46('� 62� $� 5,1*/(=(1'('� 276=

376�� $03/,),('� 62� 
� 82/65� )7//� 5&$/(�� $1'� 2))5(6� %;� ����� 82/65�

"+(� 2))5(6� ,5� 1(('('� 62� $&&2002'$6(� 6+(� 23(4$6,1*� 82/6$*(

4$1*(� 2)� 6+(� 3,1� %2$4'�� 9+,&+� )71&6,215� $5� %26+� ',*,6$/=62=

$1$/2*� $1'� $1$/2*=62=',*,6$/� &218(46(4�� "+(� 4(57/6� ,5� VIMO�
9+,&+� 4$1*(5� )420� �
��� 62� ����� 82/65�� �� &744(16� /,0,6(4� /,0,65

6+(� 276376� &744(16� 62� $%276� 
���� 2)� ($&+� 4$1*(�

"+(� &744(16� 0($574(0(16� 4$1*(5� $4(� &21642//('� %;� $1� ,16(4=

1$/� 4(*,56(4� 342*4$00('� %;� 6+(� 6(56� 5;56(0� &21642//(4�� "+4((

8$/7(5� 2)� 0($574(� 4(5,56245� $4(� 59,6&+('� ,1� $1'� 276� 2)� 6+(

&,4&7,6� 62� $&+,(8(� 6+(� 6+4((� &744(16� 4$1*(5�� "+(� 4$6(� 2)� 64$15,=

6,21� %(69((1� &744(16� 0($574(� 4$1*(5� ,5� &21642//('� %;� (:6(4=

1$/� &$3$&,6245� $1'� 6+(� 4$1*(� %/2&.5� ,1� �,*�� ��� �74,1*� 4$1*(
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����� ��� �-,20-*� !'0!3'2� $3,!2'-,�*� 1!&#+�2'!� "'�%0�+�

DPC1

RESETB

D Flip-Flops

D

CLKB

RESETB

D

CLKB

DPC2

RESETB

D

CLKB

D0

RESETB

D

CLKB

D1

RESETB

D

CLKB

D2

RESETB

CLKB

Q1

QB

Q

Buffer
DOFF

Buffer
DON

Q

QB

Buffer
LOFFQ1

Buffer
LON

Q C0

Q C1

Q C2

!&�,%#� 20�,1'2'-,1�� 2&#� $##" �!)� 0#1'12-0� ��� '1� 1&3,2#"�  7� �

*-5� 0#1'12�,!#�� 2&#0# 7� "#!0#�1',%� 2&#� 0#1.-,1#� 2'+#� -$� 2&#
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!300#,2� "#.#,"#,2� -,� 2&#� 12�2#� -$� 2&#� "0'4#0�� �� !-,20-**',%

!'0!3'2� !--0"',�2#1� 2&#� 0�+.� �,"� .31&9.3**� !�.� '*'27� -$� 2&#

 3$$#09"0'4#0�

�&#� �!2'4#� *-�"� !-,1'121� -$� 20�,1!-,"3!2�,!#� �+.*'$'#01� 2-

!&�,%#� 4-*2�%#� ',.321� 2-� ),-5,� !300#,21�� �&#1#� !300#,21� �0#

2&#,� �+.*'$'#"� 5'2&� �� %�',� -$� 	�� 2-� .0-"3!#� 2&#� ISC� �,"� ISK
-32.32� !300#,21�� �&#� !'0!3'2� +312� �22�',� '21� .0-%0�++#"� -32.32

4�*3#� $0-+� �,� -$$� !-,"'2'-,� ',� 	�� ,�,-1#!-,"1�� �-� +�)#� 2&'1

.-11' *#�� 2&#� !300#,2� �+.*'$'#0� !�.�!'2-01� �0#� .0#!&�0%#"� 1-

2&�2� 2&#� �+.*'$'#01� 0#�!&� 2&#� .0-.#0�  '�1',%� 4-*2�%#1� /3'!)*7�

�&#� ISC� -32.32� !300#,2� ,##"1� 2-�  #� !-00#!2#"� $-0� 2&#�  �1#
!300#,2� -$� 2&#� #62#0,�*� .9,9.� 20�,1'12-0�� �&'1� '1� "-,#�  7� 1#,19

',%� 2&#�  �1#� !300#,2� �,"� 0#�..*7',%� '2� 5'2&',� 2&#� !300#,2

�+.*'$'#0�� �&'1� !-00#!21� $-0� %�',� 4�0'�2'-,�� ,-,*',#�0'27�� �,"

-32.32� '+.#"�,!#� 4�0'�2'-,� -4#0� 2&#� #,2'0#� !300#,2� 0�,%#�

�&#� ISK� -32.32� !300#,2� 0#/3'0#1� �� 1'+'*�0� !-00#!2'-,� $-0� 2&#
',2#0,�*� ,9.9,� 20�,1'12-0�� �,� �""'2'-,�� 2&#� !300#,2� .0-"3!#"�  7

2&#� ',.32� 20�,1!-,"3!2�,!#� �+.*'$'#0� '1� +'00-0#"� �,"� 2&#,

�+.*'$'#"� 	�� 2'+#1�� �""'2'-,�*� !-00#!2'-,� '1� .0-4'"#"�  7� �

*',#�0'8',%� !'0!3'2�� �%�',�� 2&#�  �1#� !300#,2� -$� 2&#� -32.32� 20�,9

1'12-0� '1� 1#,1#"� �,"� 0#�..*'#"� 5'2&',� 2&#� !300#,2� �+.*'$'#0�

�&'1�� �1�  #$-0#�� !-00#!21� $-0� %�',� 4�0'�2'-,�� ,-,*',#�0'27�� �,"

-32.32� '+.#"�,!#� 4�0'�2'-,� -4#0� 2&#� #,2'0#� !300#,2� 0�,%#�



��� � � � � � � �%61$'4� 
��
� �'9.'66=�#%-#4&� �1740#.

�
	�� ���� �10.+0'#4� &+((75'&� 4'5+5614� %748'�� 5*19+0)� &'2'0&'0%'� 1(

4'5+56#0%'� 10� $+#5� 81.6#)'�

0.2%

0.1%

0%

–0.1%

–0.2%

–0.1V 0.1V
–Vb Vb

0.7% / Volt
7000 ppm / Volt

�Rohms

 *'� %1/2#4#614� 4'37+4'5� +0276� %744'06� %#0%'..#6+10� 61� 241&7%'

6*'� *+)*� +0276� +/2'&#0%'��  *+5� +5� #%%1/2.+5*'&� $;� 5'05+0)� #

4'2.+%#6+10� 1(� 6*'� $#5'� %744'06� 1(� 6*'� +0276� 64#05+5614� #0&

57$64#%6+0)� +6� (41/� 6*'� +0276� 01&'�

VFIM Current Measuring Resistors.� �0'� 1(� 6*'� /156� %4'#6+8'
51.76+105� 75'&� +0� 6*'� ����� 9#5� 6*'� &'5+)0� 1(� 6*'� /'#574'

4'5+56145� ��� (14� /'#574+0)� %744'065� +0� 6*'� !���� %+4%7+6�� �+(=

(75'&� 4'5+56145� #4'� +0*'4'06.;� 010.+0'#4� 9*'0� 75'&� #6� &+(('4=

'06� 81.6#)'� $+#5� %10&+6+105�� �74� 1$,'%6+8'� 9#5� 61� 241&7%'

4'5+56145� 6*#6� *#8'� .+0'#4+6+'5� $'66'4� 6*#0� 	�	��� 18'4� 6*'+4� (7..

12'4#6+0)� %744'06� 4#0)'�� &1� 016� %*#0)'� 8#.7'� 18'4� 6*'� %1/=

/10=/1&'� 81.6#)'� 4#0)'�� #0&� #4'� 016� #(('%6'&� $;� .'#-#)'

2#6*5��  *'� !���� %+4%7+6� /'#574'5� %744'065� (41/� �� 0�� 61� �

/�� #0&� 61.'4#6'5� %1//10=/1&'� 81.6#)'5� (41/� ��� 81.65� 61

��� 81.65� #$176� )4170&�� �14� 6*'5'� 4#0)'5� 9'� 0''&'&� 61� *#8'


�	=1*/�� �			=1*/�� 
�	�			=1*/�� #0&� 
	�			=1*/� 4'5+56145

6*#6� *#&� /#6%*+0)� %*#4#%6'4+56+%5� 18'4� 6*'� 12'4#6+0)� %744'06

#0&� 81.6#)'� %10&+6+105� #0&� 6'/2'4#674'� 8#4+#6+105�

�+((75'&� 4'5+5614� 8#.7'5� 8#4;� 9+6*� $+#5+0)� 216'06+#.� ��+)�� 
	��

�;� $+#5+0)� #� 4'5+5614� 51� 6*#6� 10'� '0&� +5� (149#4&� $+#5'&� $;� #

5/#..� #/1706� #0&� 6*'� 16*'4� '0&� +5� 4'8'45'� $+#5'&� 6*'� 5#/'

#/1706� 9+6*� 4'52'%6� 61� 6*'� '2+6#:+#.� +5.#0&�� 6*'� 010.+0'#4

'(('%65� #4'� %#0%'..'&��  *'� 4'57.6+0)� 4'5+5614� '.'/'06� *#5� 6*'

5#/'� 8#.7'� 9*'6*'4� +6� +5� 12'4#6+0)� #6� (7..� %744'06� 14� <'41

%744'06�

 *'� 51.76+10� +5� 61� $+#5� #� 4'5+5614� '.'/'06� 51� 6*#6� 6*'� 216'06+#.

#6� +65� %'06'4� '37#.5� 6*'� 4'5+5614� +5.#0&� 216'06+#.� #5� 5*190� +0

�+)�� 

��  *+5� /#-'5� 6*'� 81.6#)'� ':%745+10� 1(� 6*'� 4'5+5614� '0&5

#$176� 6*'� %'06'4� '37#.�� 51� 6*'� 4'5+5614� 4'6#+05� +65� 8#.7'� #0&

.+0'#4+6;��  *'� .#4)'4� 6*'� 07/$'4� 1(� '.'/'065� 75'&� 6*'� /14'

.+0'#4� 6*'� 4'5+5614� $'%1/'5�� "'� 5'66.'&� 7210� (+8'� '.'/'065� 61

241&7%'� '#%*� 4'5+5614��  *'� 4'5+56145� �
�� ���� #0&� ��� #4'� 2=6;2'

&+((75'&� 4'5+56145� +0� #0� 0=6;2'� '2+6#:+#.� +5.#0&��  *'� /'#574'=

/'06� 4'5+5614� �
� +5� 5;//'64+%#..;� (149#4&� #0&� 4'8'45'� $+#5'&

$;� 01� /14'� 6*#0� 	�
� 81.6��  *+5� /+0+/+<'5� 6*'� (149#4&� $+#5'&

+0,'%6+10� #0&� 6*'� (149#4&� $+#5'&� %744'06� +5� %#0%'..'&� 61� #

%'46#+0� ':6'06� $;� 6*'� 4'8'45'� .'#-#)'�� �'5+56145� ��� #0&� ��
$+#5� 6*'� +5.#0&� #6� /+&21+06��  *'5'� 4'5+56145� #.51� $+#5� 6*'� 4'=

5+5614� +5.#0&� 61� 6*'� 57$564#6'� 216'06+#.� 61� '.+/+0#6'� 6*+5� .'#-#)'

�
	�� ���� �0'� '.'/'06� 1(� 6*'� /'#574'� 4'5+5614�� 5*19+0)� 2#4#5+6+%

&+1&'5�

R2

R1
N Tap

R3

RM RB

Substrate

2#6*�� �+)�� 

� 5*195� 6*'� 4'5+56145� #0&� 6*'� 4'5+5614=61=+5.#0&

#0&� 57$564#6'=61=+5.#0&� 2#4#5+6+%� &+1&'5�

 *'� 9#;� 6*'� 4'5+56145� #4'� $+#5'&� #.51� *'.25� '.+/+0#6'� .'#-#)'

%744'065� 51� 6*#6� '8'0� #6� *+)*� 6'/2'4#674'�� 6*'� �=0�� %#2#$+.=

+6;� +5� -'26� +06#%6�� �+)�� 
�� 5*195� 6*'� (+8'� '.'/'065� 6*#6� /#-'

72� #� /'#574+0)� 4'5+5614��  *';� (14/� #� $+#5+0)� 564+0)� #0&� #

%1/2.'6'� /'#574'/'06� 4'5+5614�� �19=+/2'&#0%'� &4+8'45

&4+8'� 6*'� $+#5� 564+0)� 1(� ��� #0&� ��� 4'5+56145� 9*+%*� $+#5� 6*'� �

4'5+56145� #6� /+&21+06� #0&� 4'/18'� .'#-#)'5� 61� 6*'� 57$564#6'�

�
	�� ����  *'� %1/2.'6'� /'#574'� 4'5+5614� %105+565� 1(� (+8'� '.'/'065� +0

5'4+'5��  *'� ��� #0&� ��� 4'5+56145� (14/� #� $+#5� 564+0)�

R1 R2 R3

Tap

R1 R2 R3

Tap

R1 R2 R3

Tap

R1 R2 R3

Tap

R1 R2 R3

Tap

Measurement
Resistor

Bias
Resistor



�#3."%1� �

�� �%6+%33:�!#*!1$� �.41-!+� � � � � � � ��

�	��� ���� �).$%� 26)3#(� ")!2)-'�

+
–
Driver

VFIN

B

D3

D4

OnOff

–V

+V

D1

D2

OnOff

+V

–V

A

D5

D7

D6

D8

RM

VFOUT

+–

VFGUARD

Buffer

�(%� #411%-3� ,%!241%� !,/+)&)%1� .&� �)'�� �� (!2� )32� 1%2)23.12� %,:

"%$$%$� )-� 3(%� ,%!241%� 1%2)23.1� 1%').-� 2.� 3(!3� ,)2,!3#(� !-$

3(%1,!+� %&&%#32� !1%� !++%5)!3%$�� �(%2%� 1%2)23.12� !+2.� (!5%� &)5%

%+%,%-32� 6()#(� !1%� ")!2%$� !3� 3(%)1� ,)$/.)-32�� �()2� !++.62

3(%� ,%!241%� !,/+)&)%1� .43/43� #411%-3� !3� -.$%� VIMX� 3.� "%� !-
%7!#3� 1%/+)#!� .&� 3(%� #411%-3� "%)-'� ,%!241%$� 3),%2� 2.,%� !,:

/+)&)#!3).-� &!#3.1� $%3%1,)-%$� "8� 3(%� 1%2)23.1� 1!3).2�� �(%� .43:

/43� #411%-3� 2%32� 4/� !� 5.+3!'%� $1./� !#1.22� !-� %73%1-!+� /1%#):

2).-� 1%2)23.1�� �(%� 1%24+3!-3� 5.+3!'%� )2� ,%!241%$� "8� .3(%1

!-!+.':3.:$)')3!+� #.-5%13%12� )-� 3(%� 2823%,�

�(%� +!8.43� .&� 3(%� ,%!241%� 1%2)23.12� %-241%2� '..$� 3(%1,!+

%04!+)9!3).-� "%36%%-� 3(%� %+%,%-32�� �..$� ,!3#()-'� .&� 1%2)2:

3.12� $)&&%1)-'� )-� 5!+4%� "8� ������� 6!2� !##.,/+)2(%$� "8� 2%1)%2

!-$� /!1!++%+� #.--%#3).-� .&� 1%2)23.1� %+%,%-32� .&� 3(%� 2!,%

6)$3(�� !2� )2� #423.,!18� )-� ��� $%2)'-�� �.1� %7!,/+%�� ��� ����:

.(,� 1%2)23.12� !1%� #.--%#3%$� )-� /!1!++%+� 3.� ,!*%� !� ��:.(,

1%2)23.1�� 6()+%� 36.� �
:*)+.(,� 1%2)23.12� !1%� #.--%#3%$� )-� 2%1)%2

3.� ,!*%� !� ��:*)+.(,� 1%2)23.1�� �(%� ����:.(,� !-$� �
:*)+.(,

1%2)23.12� !1%� .&� 3(%� 2!,%� 38/%� !-$� 6)$3(�� $)&&%1)-'� .-+8� )-

+%-'3(�

Leakage. � �%!*!'%� )2� )-3.+%1!"+%� )-� !� ����� #)1#4)3� .&� 3()2� 38/%�
�-3%'1!3%$� �#(.33*8� $).$%� "1)$'%� 26)3#(%2� 42%$� &.1� #.--%#3:

)-'� 3(%� ,%!241%,%-3� 1%2)23.12� 3.� .3(%1� #)1#4)318� -%%$� 3.� (!5%

5%18� +.6� +%!*!'%� )-� 3(%� .&&� 23!3%��  (%-� ,%!241)-'� #411%-3�

36.� .&� 3(%� ,%!241%,%-3� 1%2)23.12� !1%� #.--%#3%$� 3.� �#(.33*8

$).$%� 26)3#(%2� 3(!3� !1%� )$+%� !-$� 1%5%12%� ")!2%$�� �(%� 1%5%12%:

")!2� $).$%� #411%-32� !1%� +!1'%� %-.4'(� 3.� !&&%#3� 3(%� #411%-3

,%!241%,%-32�� %2/%#)!++8� !3� ()'(%1� 3%,/%1!341%2�� �-� !$$):

3).-�� 3(%� $).$%� +%!*!'%� #411%-3� )2� !� &4-#3).-� .&� 3(%� 1%5%12%

")!2� 5.+3!'%�� �(%� ,!3#()-'� .&� $).$%� +%!*!'%� )2� 5%18� '..$

6(%-� ")!2� #.-$)3).-2� !1%� %04!+�

�41� !//1.!#(� 6!2� 3.� "!#*:")!2� 3(%� $).$%2� "8� %04!+� !,.4-32

2.� 3(!3� +%!*!'%� )-3.� !� -.$!+� /.)-3� %04!+2� 3(%� +%!*!'%� .43� .&

3(%� -.$%�� �(%� ")!2)-'� 2#(%,%� )2� 2(.6-� )-� �)'�� ����  (%-

$).$%2� ��� !-$� ��� !1%� 1%5%12%� ")!2%$�� 3(%8� (!5%� %04!+� ")!2

/.3%-3)!+2�� �()2� !++.62� 3(%� #411%-3� '.)-'� )-3.� -.$%� �� &1.,

$).$%� �� 3.� %04!+� 3(%� #411%-3� .43� .&� -.$%� �� 3.� $).$%� ��� �(%

5.+3!'%� -%%$%$� &.1� ./%1!3).-� .&� 3(%� $1)5%1� !3� -.$%� �� )2

!".43� �� 5.+3�� �).$%2� �	�� �
� !-$� ���� ��� 2%3� 4/� 3(%� %04!+

")!2)-'� /.3%-3)!+�� �)-#%� -.� +.!$)-'� .##412� &1.,� -.$%� ��

VFOUT� )2� -.3� !&&%#3%$� "8� 3(%2%� +%!*!'%2�

Ranging Speed. � �.� ,)-),)9%� .1� %+),)-!3%� .43/43� 5.+3!'%
2/)*%2� $41)-'� 1!-'%� #(!-'%2� !-$� 3.� ,)-),)9%� 3(%� 1!-'%

#(!-'%� 3),%�� 3(%� $1)5%1� 1%2/.-2%� 2/%%$� -%%$2� 3.� "%� )-:

#1%!2%$� $41)-'� 1!-'%� #(!-'%2�� � �()2� )2� !##.,/+)2(%$� "8

2(.13)-'� .43� 3(%� &%%$"!#*� 1%2)23.1� ��� $41)-'� 3(%� 1!-'%

#(!-'%� /%1).$�� �� $).$%� 26)3#(� )2� 42%$� 3.� 2(.13� .43� 3(%� &%%$:

"!#*� 1%2)23.1� &.1� 3(%� $1)5%� !,/+)&)%1� $41)-'� 3(%� /%1).$� .&

1!-'%� #(!-'%�� �)'�� ��� 2(.62� (.6� 3(%� $).$%� 26)3#(� #.-31.+2

3(%� 5.+3!'%� &.1#%� $1)5%1�� �()2� !++.62� 3(%� $1)5%1� 3.� 1%!#3� ,4#(

&!23%1� "8� #(!1')-'� !-$� $)2#(!1')-'� )32� #.,/%-2!3).-� #!/!#):

3.1� 3(1.4'(� 3(%� 26)3#(� )-23%!$� .&� 3(1.4'(� 3(%� 1%2)23.1�� �(%

#.,/%-2!3).-� #!/!#)3.1� ��� )2� 04)3%� +!1'%� 3.� /1.5)$%� ()'(

23!")+)9!3).-� &.1� !++� +.!$� #.-$)3).-2� !3� VFOUT�

�	��� ���� �),/+)&)%$� 2#(%,!3)#� $)!'1!,� 2(.6)-'� 3(%� ,%3(.$� .&� 2(.13:

)-'� 3(%� &%%$"!#*� 1%2)23.1� 3.� ),/1.5%� $1)5%1� 1%2/.-2%� 2/%%$�

VFIN

160,000�

5,000�

160�

Measure
Resistors

RM

10,000�

+
–
Buffer

VFGUARD

VFOUT
+
–
Driver

Cc

RF

Diode
Switch

Control
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!3/!-*�(� �+),+*!*/.�� �$%.� )�'!.� %/� ,+..%�(!� "+-� �� .%*#(!

�+�- � /+� $+( � !%#$/� �$�**!(.�� -!.0(/%*#� %*� �� �+),��/� /!./

$!� � .%5!� "+-� �� ��	6,%*� .4./!)�

��

��������
��

�$!� "+((+2%*#� ,!+,(!� $�1!� 2+-'! � +*� /$%.� ,-+&!�/� %*� .+)!

��,��%/4� �* � /$!� �0/$+-.� 2%.$� /+� ��'*+2(! #!� �* � /$�*'

/$!)� "+-� /$!%-� �+*/-%�0/%+*.�� �0+*#� �#04!*�� �%-+.$%�

��'�4+-%�� �$%*%�$%� ��*% ��� �+.$%+� ��)�)0-��� �%))4� �$0��

�!1%*� ��-/%*�� �$-%.� ��$%((!-�� 
%((� �0-,$4�� ��1!� 
%#!(+2�
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4-*!�� �* � ��*� ��)(%*#�� �!� �(.+� 2%.$� /+
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