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Based on a generic model of serial communication systems, this
architecture dramatically reduces the time needed to program functional
and in-circuit tests for devices with serial interfaces. It is implemented in a
new Serial Test Card and Serial Test Language for the HP 3070 family of
board test systems.
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† See references 3 and 4 for a complete description of ISDN and associated activation 
procedures. Details of HDLC and other bit-oriented protocols can be found in references 
5 and 6.

†† This is a simplified description of an ISDN basic rate frame. Actual frame length and content
vary depending on which reference point (S, U, etc.) is being considered.
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† Asynchronous protocols are also considered implicitly clocked. In that case the symbol rate is
defined as part of the bit stream symbol synchronization algorithm.
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† These are called sources or sinks and occur at the ends of a communication system. This is
where the information sent back and forth in the serial bit stream is ultimately generated  or
analyzed.
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-2+�� %2(� %2� )-+,8@&-8� (%8%� *-)0(�� !,)� ()*-2-8-32� 97-2+� 8,)�

+)2)6-'� 13()0� ;390(� &)� 731)8,-2+� 0-/)� 8,-7�

�,=7-'%0�  4)'-*-'%8-327�

�3+-'� 0):)07�� 


#308%+)� 0):)07�� � @
�
@�� 0):)07�� 03+-'� ,-+,� �� ��� :3087��

03+-'� 03;� �� �� :3087

 =1&30�  =2',632->%8-32� �0+36-8,1�

!=4)�� �140-'-8�� /23;2� 7=1&30� 6%8)

 =1&30� �%8)�� �
��� 4)6� 7)'32(

�6%1-2+� �0+36-8,1�

!=4)�� �140-'-8�� &92',)(� *6%1-2+� 4%88)62

�6%1-2+� �%88)62�� ?	��� �%8� 0)%78� 32)� 7834� &-8� 36� ���� &-8�
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7+$7� 7+(5(� ,6� $1� (;3/,&,7� &/2&.� 6,*1$/�� �1<� 35$&7,&$/� ,03/(0(1?

7$7,21�� +2:(9(5�� :,//� +$9(� $� ),1,7(� &/2&.� 5$7(� 63(&,),&$7,21�� 62

,7� ,6� $� *22'� ,'($� 72� 63(&,)<� $//� 68&+� 3(5)250$1&(� 5(48,5(0(176

$6� 3$57� 2)� 7+(� %,7� 675($0� '(6&5,37,21�

 +(� '(),1,7,21� 2)� 7+(� %,7� 352&(6625� ,1� 285� (;$03/(� /22.6

/,.(� 7+,6�

�1387� �257�

�$7$� �17(5)$&(�� �(48,5('�� �((� %,7� 675($0� '(),1,7,21� )25�

3+<6,&$/� 5(48,5(0(176�

�/2&.� �17(5)$&(�� �27� 5(48,5('�� %,7� 675($0� ,6� ,03/,&,7/<�

&/2&.('�

�5$0(� �<1&� �17(5)$&(�� �27� 5(48,5('�� %,7� 675($0� ,6�

,03/,&,7/<� )5$0('�

�87387� �257�

�$7$� �17(5)$&(�� �(48,5('�� �7$1'$5'�   �� 287387�

63(&,),&$7,216�

�/2&.� �17(5)$&(�� �(48,5('�� %,7� 675($0� ,6� (;3/,&,7/<�

&/2&.('��  +(� ,17(5)$&(� &216,676� 2)� $� 6,1*/(� &/2&.�

287387� 6,*1$/� 0((7,1*� 67$1'$5'�   �� /2*,&�

63(&,),&$7,216�

�5$0(� �<1&� �17(5)$&(�� �27� 5(48,5('�� %,7� 675($0� ,6�

,03/,&,7/<� )5$0('�

 5$16)250$7,21� �/*25,7+0�

	�� !6(� $� &20%,1$7,21� 2)� 7+(� *,9(1� %$8'� 5$7(�� $1� ,17(51$/

+,*+?63(('� &/2&.�� $1'� '$7$� 6,*1$/� 75$16,7,216� 72� /2&$7(� %,7

&(17(56�


�� �$03/(� 7+(� ,1387� '$7$� $7� 7+(� %,7� &(17(56� $1'� 5(75$160,7� 21

7+(� 287387� '$7$� ,17(5)$&(��  5$160,7� 7+(� 6$03/,1*� &/2&.� 21� 7+(

287387� &/2&.� ,17(5)$&(�

 +(� $&78$/� $/*25,7+0� :28/'� 352%$%/<� 1(('� 72� %(� 025(� 62?

3+,67,&$7('�� %87� 7+,6� 6,03/(� (;$03/(� ,//8675$7(6� 7+(� 352&(66� 2)

0$33,1*� $� 5($/� &20081,&$7,21� 6<67(0� 2172� 7+(� *(1(5,&

02'(/�� �� 025(� &203/(;� (;$03/(� ,6� *,9(1� ,1� �,*�� 
�

��	�
�����

 +(� (;$03/(� -867� *,9(1� :$6� 48,7(� 6,03/(� %87� &$1� 6(59(� 72

,//8675$7(� $1� ,03257$17� )($785(� 2)� 7+(� 02'(/�� �6� 0(17,21('

%()25(�� $127+(5� %,7� 352&(6625� 83675($0� 2)� 7+(� 21(� '(6&5,%('

0,*+7� )857+(5� 75$16)250� 7+(� %,7� 675($0�� 3(5+$36� $/,*1,1*� ,76(/)

72� 7+(� )5$0,1*� 0$5.(56� $1'� (;75$&7,1*� 7+(� '$7$� ),(/'��  +(� '$7$

),(/'� &28/'� 7+(1� %(� 3$66('� 72� <(7� $127+(5� %,7� 352&(6625�� $1'

62� 21�� #(� &$//� 7+,6� )($785(� 2)� 7+(� 02'(/� ������	�
��� !6,1*

7+,6� ,'($�� :(� &$1� &21&(378$//<� %5($.� 83� $� 6(5,$/� &20081,&$?

7,21� 6<67(0� ,172� 60$//(5�� 6,03/(5� 3,(&(6� &216,67,1*� 2)� $� 6(5,(6

2)� %,7� 352&(66256� &211(&7('� %<� $� 6(5,(6� 2)� 6(5,$/� %,7� 675($06�

�2'8/$5,7<� $/62� $,'6� 7+(� 352&(66,1*� 2)� +,(5$5&+,&$/� %,7

675($06��  +(� )81&7,216� 2)� '(08/7,3/(;,1*� $1'� /2*,&$/� %,7� 352?

&(66,1*� &$1� %(� ',9,'('� $021*� 025(� 7+$1� 21(� %,7� 352&(6625�

���	���
� ������
����


�6� :(� +$9(� 6((1�� 5($/?:25/'� %,7� 675($06� $1'� &20081,&$7,21

6<67(06� &$1� %(� '(6&5,%('� %<� &$5()8//<� 63(&,)<,1*� ($&+� 3523?

(57<� 2)� 7+(� *(1(5,&� 02'(/�� �1� 27+(5� :25'6�� 7+(� 02'(/� &$1

())(&7,9(/<� 0,0,&� $1<� 6(5,$/� &20081,&$7,21� 6<67(0�� �� 6(?

48(1&(5� $5&+,7(&785(� 7+$7� (;$&7/<� ,03/(0(176� 7+(� *(1(5,&

02'(/� :28/'� 7+(5()25(� %(� ($6,/<� 352*5$00('� 72� 7(67� ���

6(5,$/� %,7� 675($0� 25� 35272&2/�

#(� .1(:� 2)� &2856(� 7+$7� $� 9$5,(7<� 2)� &21675$,176� �7+(� /$:6� 2)

3+<6,&6�� )25� (;$03/(�� :28/'� /,0,7� 285� $%,/,7<� 72� ,03/(0(17
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Multiple Interfaces Operating at Unrelated Bit Rates. �  +(� *(1(5,&
02'(/� '2(6� 127� $''5(66� 7+,6� ,668(�� $/7+28*+� 7+(� 02'(/� &$1

%(� 86('� 72� '(6&5,%(� ($&+� ,1',9,'8$/� ,17(5)$&(�� #(� '(&,'('
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&+$11(/� :$6� &$3$%/(� 2)� 23(5$7,1*� (66(17,$//<� ,1'(3(1'(17/<
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Physical Specifications: Binary TTL
Symbol Synchronization: Explicit
Framing: Implicit, bunched

pattern = 01111110
IFF Length > = 0 Symbols
IFF Pattern: 1
Logical Channel Identification: Implicit

(channel ID embedded in data field)

Data PacketD D D D D D D D D D D

Data D

Physical Specifications: CCITT I.430 (3-Level Logic)
Symbol Synchronization: Implicit
Framing: Implicit, Distributed Pattern
IFF Length = 0
Logical Channel Identification: Explicit

Algorithm: Sync to symbols and frame.
Regroup bits and transmit synchronously.

Physical Specifications: Binary TTL
Symbol Synchronization: Explicit
Framing: Explicit
IFF Length = 0
Logical Channel Identification: Explicit

Bit Processor
(Personality Module)

B1 Bits B1 Bits
D Bits

Algorithm: Use frame
sync signal to locate 
D bits and transmit 
them upstream.

Bit Processor
(Channel Splitter)

Physical Specifications: Binary TTL
Symbol Synchronization: Explicit
Framing: Explicit
IFF Length = 0
Logical Channel Identification: Explicit

Algorithm: Sync to framing pattern
(01111110) and transmit synchronous
frame sync bounding the frame.
Check for correct frame check
sequence. Extract data packet and
frame check sequence and transmit 
upstream.

Serial Test
Sequencer

Clock

Frame
Sync

B1 B2 B1

Clock

Frame
Sync

Data

Bit
Processor

(Filter)

Serial Test Language Fragment

Clock

Data

process XDLC_receive
receive into Data, into FCS
if Data = TEI_assignment_packet then

call Process_TEI
end if
receive into Data, into FCS

.

.

.
end process

Framing Bits

Frame Check Sequence
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† This part of the design consisted mostly of discrete logic gates and flip-flops, so it was quite
similar in character to the RBP circuitware designs. Experience has shown that these types of
designs are more prone to design defects than higher-level, “cookbook” designs.
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†† The choice of a factor of ten as a goal was somewhat arbitrary because the actual through-
put improvement depends on the number of DUT channels. An eight-channel DUT might be
tested only eight times faster, whereas a sixteen-channel DUT might be tested sixteen times
faster.

††† In-circuit testing refers to methods for testing the various components of a DUT separately
while they are in place on the board. This form of testing is based on the assumption that
testing all components and connections between components ensures that the DUT as a
whole has been properly tested. This form of testing produces excellent fault diagnosis to
the failing component for repair. Functional testing refers to methods for testing a DUT by
emulating the system environment into which it will later be integrated. Many DUTs have an
edge connector interface, so this is also commonly called edge connector functional testing.
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serial;Count1,R1_frames 
 
serial clock IOM_clock  is 2048 events 
   events every 61.03515625n internal 
   connect clk1 to ”DCL” 
   connect clk2 to ”2048” 
   at event 0 set clk1 to ”1100” 
   at event 0 set clk2 to ”11110000” 
end serial clock 
 
stream IOM2_Master  type ”synchronous” 
   connect ”tx_clock” to ”2048” 
   connect ”tx_data” to ”DD” 
   transmit length unknown 
   substream TX_All 
      filter ”xdlc CRC-CCITT” 
      transmit bits all 
   end substream 
end stream 
 
stream IOM2_Slave  type ”synchronous” 
   connect ”rx_clock” to ”2048” 
   connect ”rx_data” to ”DD” 
   set ”rx_clock edge” to ”falling” 
   receive  length unknown 
   substream RX_All 
      receive bits all 
      filter ”xdlc CRC-CCITT” 
   end substream 
end stream 
 
process TX_All 
  loop 
    transmit ”\h5555” 
    transmit ”\haaaa” 
  end loop 
end process 
 
process RX_All;Count1,R1_frames 
  dim AAAA$[16] 
  loop 
      receive into AAAA$,”\hxxxx” 
      exit if AAAA$ = ”\hAAAA” 
  end loop 
  Count = 0 
  loop 
      receive ”\h5555”,”\hxxxx” 
      receive ”\hAAAA”,”\hxxxx” 
      Count = Count + 1 
      exit if Count = Count1 
  end loop 
  R1_frames = Count 
  initiate trigger digital 
end process
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8-*� &(89&0� )&8&� 86&271.88*)�� �.++*6*28� ##�� 13)*7� &6*� 97*)� 83

6*463,6&1� 8-*� '.8� 463(*7736� 83� *190&8*� &� :&6.*8=� 3+� 7*6.&0

46383(307� 6&2,.2,� +631� 7=2(-632397� #��� .28*6+&(*7� 83

&7=2(-632397� .28*6+&(*7� 0./*� !"?
�
�

#-*� 13)*� 3+� 8-*� �"��� 4*6732&0.8=� 13)90*7� (&2� '*� (-&2,*)

&7� ;*00�� �36� *<&140*�� 8-*� �"��� "?'97� 13)90*� (&2� 7.190&8*

8*61.2&0� *59.41*28� 36� &� 2*8;36/� 8*61.2&836�� #-*� &9831&8.(

�"��� 7=2(-632.>&8.32� 7*59*2(*7� &6*� ).++*6*28� )*4*2).2,� 32

8-*� �"��� 13)*� 7*0*(8*)�� #-*� 13)*� 8=4*� 6*463,6&17� 8-*

4*6732&0.8=� 13)90*�7� (.6(9.8;&6*� 83� (32+361� 83� ).++*6*28

786*&1� 6*59.6*1*287�

#-*� 463,6&11*6� (322*(87� 8-*� 4*6732&0.8=� 13)90*� 83� 8-*

�$#� '=� 97.2,� 8-*� (322*(8� 78&8*1*28�� connect “tx_data” to “DD”�
#-.7� 78&8*1*28� 4-=7.(&00=� (037*7� 8-*� (366*(8� "#�� 6*0&=7� 83

(322*(8� &� 4*6732&0.8=� 13)90*�7� 6*7396(*7� 83� 8-*� �$#�� #-*

4*6732&0.8=� 13)90*�7� 6*7396(*7� &6*� 1908.40*<*)�� �96.2,� 8-*

8*78� ,*2*6&8.32� 463(*77�� 8-*� 7=78*1� 73+8;&6*� ;.00� &9831&8.?

(&00=� )*8*61.2*� 8-*� 348.1&0� (322*(8.32� 1*8-3)� 83� 8-*� �$#�

#-.7� (322*(8.32� 1*8-3)� .7� 8-*2� 97*)� 83� '9.0)� 8-*� (366*(8

+.<896*� .28*6+&(*� 83� 8-*� �$#�

�&(-� 4*6732&0.8=� 13)90*� 13)*� -&7� &� 7*8� 3+� 463,6&11&'0*

+*&896*7�� #-*7*� &6*� (3286300*)� '=� 97*� 3+� 7*8� 78&8*1*287�� set
“rx_clock edge” to “falling”�� #-*� 7*8� 78&8*1*28� .7� 59.8*� ,*2*6.(�

set “mode description” to <value>

#-*� <value> � 4&6&1*8*6� (&2� '*� &� 291*6.(� 36� 786.2,� .)*28.+.*6
0./*� “enabled”�� �&(-� 13)*� -&7� &� 74*(.+.(� 7*8� 3+� +*&896*7�� �+� &
+*&896*� .7� 238� *<40.(.80=� 7*8�� 8-*2� &� )*+&908� :&09*� .7� 97*)�

�=� )*+.2.8.32� +631� 396� ,*2*6.(� 7*6.&0� 46383(30� 13)*0�� *&(-

786*&1� ;.00� -&:*� &� 7869(896*� 3+� '.87� (&00*)� &� +6&1*�� �� +6&1*� 3+

'.87� .7� (328.293970=� �36� 32� )*1&2)�� 86&271.88*)� 36� 6*(*.:*)�

�*4*2).2,� 32� 8-*� 46383(30�� ;*� 1&=� 36� 1&=� 238� /23;� 8-*

+6&1*� 0*2,8-�� �*68&.2� 7*6.&0� 46383(307� -&:*� 8-*� +6&1*� 0*2,8-

*1'*))*)� .2� 8-*� &(89&0� 786*&1� 3+� 03,.(&0� '.87�� ����� .7� &2

*<(*00*28� *<&140*�

#-*� transmit frame length� &2)� receive frame length � 78&8*1*287� &6*� 97*)
83� (&4896*� 8-.7� .2+361&8.32�� #-.7� 1&=� '*� 92/23;2� �;-.(-� .7

&003;*)� &7� &� /*=;36)�� 36� &� 291'*6� '*8;**2� 
� &2)� �����

#-.7� .2+361&8.32� .7� 97*)� '=� 8-*� (-&22*0� 740.88*6� (.6(9.8;&6*

&7� .8� .27*687� 36� *<86&(87� '.87� +631� 8-*� 786*&1�

#-.7� 0*&)7� 97� 83� 8-*� 2*<8� '03(/� 7869(896*�� 8-*� �
���
����

�&(-� 786*&1� (&2� -&:*� '*8;**2� 32*� &2)� +396� 79'786*&17�

#-*� 79'786*&17� &6*� )*+.2*)� &7� &� '03(/� 7869(896*� ;.8-.2� *&(-

786*&1� '03(/�� #-*� 79'786*&1� 463,6&17� 8-*� (-&22*0� 740.88*6� 83

8&6,*8� 74*(.+.(� '.87� ;.8-.2� 8-*� +6&1*�� �&(-� 79'786*&1� (&2

6*(*.:*� &2)� 86&271.8� '.87� +631� ;.8-.2� *&(-� 786*&1� +6&1*�� #-*

'.87� 8&6,*8*)� '=� 8-*� (-&22*0� 740.88*6� &6*� 8-*6*+36*� *.8-*6� *<?

86&(8*)� 36� .27*68*)� .283� 8-*� 786*&1� +6&1*�� �&(-� 79'786*&1� -&7

&2� &773(.&8*)� 7*6.&0� 8*78� 7*59*2(*6� (&00*)� &� 	
������� �773(.?

&8*)� 79'786*&17� &2)� 463(*77*7� -&:*� 8-*� 7&1*� 2&1*�� #-*

79'786*&1� )*+.2*7� ;-.(-� '.87� 3+� 8-*� +6&1*� &6*� 4&77*)� 83� 36

6*(*.:*)� +631� 8-*� 463(*77�� #-*� 463(*77� (328&.27� 8-*� &(89&0

463,6&1� 97*)� 83� (328630� 8-*� '.8� :&09*7�

�+� 8-*� 786*&1� +6&1*� 0*2,8-� .7� /23;2�� 8-*2� *&(-� 79'786*&1� .7

)*+.2*)� &7� &� 4368.32� 36� &00� 3+� 8-*� 786*&1� +6&1*��  &68.(90&6� '.87

.2� 8-*� 786*&1� +6&1*� &6*� *291*6&8*)� +631� 	� 83� 8-*� +6&1*

0*2,8-�� #-*� 97*6� 8&,7� (*68&.2� 786*&1� '.87� +36� 8-*� 79'786*&1� 83

86&271.8� 36� 6*(*.:*� '=� 97*� 3+� 8-*� 86&271.8� 36� 6*(*.:*� '.87

78&8*1*287� � transmit bits all�� transmit bits 1 to 8�� receive bits all�� �908.40*
86&271.8� 36� 6*(*.:*� '.87� 78&8*1*287� &((9190&8*� 8&,,*)� '.87�

�00� 8-*7*� '.87� &6*� (32(&8*2&8*)� �'=� 8-*� "#�� -&6);&6*�� .2

36)*6� �'.8� 	� 83� '.8� 2�� &2)� 86*&8*)� &7� &� +6&1*� '=� 8-*� 463(*77

&773(.&8*)� ;.8-� 8-&8� 79'786*&1�

�+� 8-*� 786*&1� +6&1*� 0*2,8-� .7� 92/23;2� '*(&97*� .8� 1978� '*

6*(3:*6*)� +631� 8-*� '.8� 786*&1�� &7� .7� 8-*� (&7*� 7-3;2� .2� �.,�� ��

8-*2� 8-*� 463,6&11*6� 1978� )*+.2*� &� 6*(32+.,96&'0*� '.8� 463?

(*7736� 83� 86&27+361� 8-*� '.8� 786*&1�� #-.7� .7� .)*28.+.*)� .2� 8-*

79'786*&1� '03(/� &7� &� +.08*6� 78&8*1*28� 36� '03(/�� filter “xdlc CRC-
CCITT”�� "*8� 78&8*1*287� (&2� '*� 97*)� 83� (328630� 8-*� +.08*6� .2
19(-� 8-*� 7&1*� ;&=� &7� 7*8� 78&8*1*287� &6*� 97*)� 83� (328630� 8-*

4*6732&0.8=� 13)90*� .2� 8-*� 786*&1� '03(/�

�96� ,*2*6.(� 13)*0� &003;7� .2+.2.8*� 0*:*07� 3+� '.8� 786*&1� -.*6&6?

(-=�� #-*� "#�� -&6);&6*� 79443687� 8;3� 0*:*07� �786*&1� &2)� &

7.2,0*� 0&=*6� 3+� 79'786*&17��� �)).8.32&0� 0*:*07� (&2� '*� *190&8*)

.2� 8-*� 7*6.&0� 0&2,9&,*�� #-.7� -&7� 238� 463:*)� 833� 6*786.(8.:*

7.2(*� 1378� 46383(307� 6*59.6*� 23� 136*� 8-&2� 8;3� 0*:*07�� !*+*6

83� �.,�� 
� +36� &2� *<&140*� 3+� -3;� 8-.7� ;36/7�

�908.40*� 79'786*&17� (&2� 6*(*.:*� 8-*� 7&1*� '.87�� '98� 320=� 32*

79'786*&1� (&2� 86&271.8� &� 4&68.(90&6� '.8�� �� 79'786*&1� 1&=

-&:*� 23� '.87� '*.2,� 86&271.88*)� 36� 6*(*.:*)�� #-.7� (&4&'.0.8=� .7

97*)� 83� (6*&8*� &� 463(*77� 8-&8� 7.140=� (3286307� 38-*6� 463(*77*7�

�7� 78&8*)� 46*:.3970=�� *&(-� 79'786*&1� -&7� &2� &773(.&8*)� 463?

(*77�� process RX_All;Count1,R1_frames�� �&(-� 463(*77� 6*46*7*287� &2
.2)*4*2)*28� 463,6&1� 8-&8� .7� *<*(98*)� (32(966*280=� ;.8-� &00

38-*6� 463(*77*7� )*+.2*)� .2� &� 4&68.(90&6� 7*6.&0� 7396(*� 463,6&1�

%&6.&'0*7� 4&77*)� .283� 8-*� 7*6.&0� 8*78� &6*� 79'7*59*280=� 4&77*)

83� .2).:.)9&0� 463(*77*7�� #-*� "#�� 463(*77� 78&8*1*287� ;*6*

13)*0*)� &+8*6� �#?��"���� #-*6*+36*�� 8-*� 78&8*1*287� &2)

7869(896*7� &003;*)� .2� "#�� 463(*77*7� .2(09)*�

• �+?8-*2� (32).8.32&07

• �3,.(&0� 34*6&8367

• �77.,21*28

• �334�*<.8� .+�*2)� 0334� (327869(8
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• �6#3065*/&4� �8*5)� %"5"� 4$01*/(� $0/530-�
• �*5� &3303� 3"5&� 5&45� '6/$5*0/4
• �6.&3*$� '6/$5*0/4
• �$$&44� 50� 453&".� "/%� '*-5&3� '&"563&4� 5)306()� $0/530-� "/%
45"564� '6/$5*0/4�

�*54� 50� #&� 53"/4.*55&%� 03� 3&$&*7&%� "3&� '03."55&%� "4� "� %"5"

5:1&� $"--&%� "� ������� �3".&� %"5"� $"/� #&� 4503&%� */� "� 7"3*"#-&�

A$�� 03� "4� "� $0/45"/5�� 46$)� "4� 10001�� �"$)� '3".&� 7"3*"#-&� *4
4*.1-:� "� -*/&"3� "33":� 0'� 1"$,&%� #*54�� �30.� "� 130(3"..*/(

1&341&$5*7&�� 5)&� '3".&� 7"3*"#-&� *4� 53&"5&%� -*,&� "� 453*/(� %"5"

5:1&�� �"$)� '3".&� 7"3*"#-&� )"4� "� ."9*.6.� -&/(5)� %&$-"3&%� #:

5)&� dim� 45"5&.&/5�� �)&� %&'"6-5� -&/(5)� *4� ��� #*54�

�"5"� *4� 53"/4.*55&%� #:� 5)&� 53"/4.*5� 45"5&.&/5�� transmit “\h5555”, A$�
03� 3&$&*7&%� */50� 5)&� 130$&44� #:� 5)&� 3&$&*7&� 45"5&.&/5� � receive
“\h5555”, into A$�

�--� 130$&44� '3".&4� "3&� #6''&3&%� */5&3/"--:� 8*5)*/� 5)&� 4&3*"-

5&45� 4&26&/$&3�� �)&4&� #6''&34� "--08� 5)&� 4&3*"-� 5&45� 4&26&/$&3

50� $0/5*/6&� 50� &9&$65&� 5)&� 130(3".� "/%� /05� #&� 5*&%� %*3&$5-:

50� 5)&� � �� 53"/4.*5� 03� 3&$&*7&� 3"5&�

�--� 453*/(� 01&3"5*0/4� -*,&� 46#453*/(�� $0/$"5&/"5*0/�� &26"-*5:�

*/4&35*0/�� "/%� %&-&5*0/� "3&� 4611035&%� 8*5)� 5)&� '3".&� %"5"

5:1&�� �"$)� #*5� 0'� "� '3".&� 803,4� +645� -*,&� "� $)"3"$5&3� */� "

453*/(�� �)&� 64&3� $"/� 64&� 7"3*064� /05"5*0/4� �#*/"3:�� 0$5"-�� )&9<

"%&$*."-�� %&$*."-�� 03� ������� 50� "44*(/� "� 7"-6&� 50� "� '3".&

7"3*"#-&�� �*/$&� 453*/(� 01&3"5*0/4� 8&3&� .0%&-&%� "'5&3� 5)04&� */

��<������� 130(3"..&34� '".*-*"3� 8*5)� ������ -"/(6"(&4� $"/

26*$,-:� -&"3/� ���� '3".&� 01&3"5*0/4�

�/� ���� 130$&44� "-40� 46110354� */5&(&3�� 3&"-�� */5&(&3� "33":� "/%

3&"-� "33":� %"5"� 5:1&4�� �0/7&34*0/� #&58&&/� */5&(&34� "/%

'3".&� %"5"� 5:1&4� *4� 4611035&%�� �)&4&� %"5"� 5:1&4� "3&� 64&%� 50

4611035� $0.1-&9� $0/530-� "-(03*5).4� "/%� %*(*5"-� 4*(/"-� 130<

$&44*/(� 0'� %"5"�� �/&� "11-*$"5*0/� 3&26*3*/(� 5)*4� $"1"#*-*5:� *4

5&45*/(� "/"-0(� -*/&� $"3%4�� �*/&� $"3%4� */5&3'"$&� 46#4$3*#&3

&26*1.&/5�� 46$)� "4� "� 1)0/&�� 50� 5)&� 16#-*$� %"5"� /&5803,�

�:1*$"-� 5&454� 3&26*3&� "� 4*(/*'*$"/5� ".06/5� 0'� %*(*5"-� 4*(/"-

130$&44*/(� '03� 5&45*/(� "/"-0(<50<%*(*5"-� 53"/4.*44*0/� 53"/4'&3

'6/$5*0/4�

�*.&<03%&3� 4&26&/$&� $0/530-� #&58&&/� 130$&44&4� "/%� 5)&

%*(*5"-� 4&26&/$&3� *4� )"/%-&%� #:� 64&� 0'� -&7&-<4&/4*5*7&�� /".&%

53*((&34�� �)&� 53*((&3*/(� .&$)"/*4.� )"4� #&&/� *.1-&.&/5&%

64*/(� "� 4*.1-&� ."*-#09� "1130"$)�� �)&� 130$&44� 4&/%*/(� "

53*((&3� 1-"$&4� 5)&� "113013*"5&� 53*((&3� /6.#&3� */� *54� "44*(/&%

."*-#09�� �30$&44&4� 3&$&*7*/(� 53*((&34� "3&� 50-%� */� 8)*$)� ."*-<

#09� "/%� '03� 8)*$)� /6.#&3� 50� -00,�� �)*4� *.1-&.&/5"5*0/

"--084� "/:� 130$&44� 50� 4&/%� 03� 3&$&*7&� "� 53*((&3� 50� 03� '30.

"/:� 05)&3� 130$&44�� �5� "-40� "--084� .6-5*1-&� 130$&44&4� 50� 3&<

$&*7&� 5)&� 4".&� 53*((&3�� �&/� %*''&3&/5� 53*((&34� $"/� #&� 4&/5� 50

"/:� 05)&3� 130$&44� %&'*/&%� */� 5)&� 4&3*"-� 4063$&�� �/� "%%*5*0/� 50

*/5&3130$&44� 53*((&3*/(�� 5)&� 4:45&.� 46110354� 53*((&3*/(� 50� "/%

'30.� 5)&� 1"3"--&-� %*(*5"-� 4&26&/$&3�� �03� &9".1-&�� �*(�� �� 4)084

580� 130$&44&4�� �� "/%� ��� 4&/%*/(� "/%� 3&$&*7*/(� 53*((&34�

�)*4� 4*.1-&� 53*((&3� 4$)&.&� "--084� "� 8*%&� 7"3*&5:� 0'� 4&26&/$&

$0/530-� ".0/(� $0/$633&/5-:� &9&$65*/(� 130$&44&4� "/%� 5)&� ��


�
�� %*(*5"-� 4&26&/$&3�

�--� 45"5&.&/54� */� 5)&� 130$&44� 4&$5*0/� "3&� 015*.*;&%� '03� 41&&%�

�&45*/(� "/%� 64&� )"7&� 4)08/� 5)"5� ���� $"/� 1&3'03.� "� '"*3-:

$0.1-&9� 4&5� 0'� 01&3"5*0/4� */� �	�� �4† � 50� "� '&8� .*--*4&$0/%4�

�
��� ��� �3*((&3*/(� */� ����

Process A

Trigger from B.5
Wait for Trigger

Initiate Trigger 4

Trigger from Digital.2
End Process

Process B

Initiate Trigger 5

Trigger from A.4
Loop
  Receive A$
  Exit if Triggered
End Loop
End Process

HP 3070 Digital
Sequencer

��
���
��� ���
	�� �����

�)&� ��� 
�
�� 5&45� %&#6((*/(� &/7*30/.&/5� $0/4*454� 0'� "�

�05*'�!��� */5&3'"$&� 5)"5� $0..6/*$"5&4� 8*5)� 5)&� ��� 
�
�

4:45&.� )"3%8"3&� 5)306()� 5)&� ��<������ */5&3"$5*7&� &%*503�

�)&� 03*(*/"-� %&#6((*/(� &/7*30/.&/5� 46110354� #05)� 5)&� %*(*<

5"-� 4&26&/$&3� "/%� 5)&� "/"-0(� .&"463&.&/5� 46#4:45&.�� �5

1307*%&4� "/� &"4:<50<64&� 16--<%08/� .&/6� 4536$563&� 50� $0/530-

5)&� "/"-0(� "/%� %*(*5"-� 5&45� '6/$5*0/4�� 7*&8� %*(*5"-� 5&45� 7&$5034

(3"1)*$"--:� 8*5)*/� "� -0(*$� "/"-:;&3� %*41-":�� $3&"5&� .&"463&<

.&/5� )*450(3".4�� "/%� 40� 0/�� �� 4&3*"-� .0%&� 8"4� "%%&%� 50

"--08� 5)&� 64&3� 50� 7*&8� 5)&� 45"564� 0'� 7"3*"#-&4�� 130$&44&4�

$0//&$5*0/4�� "/%� 40� 0/�� �--� .0%&4� 4611035� 7*&8*/(� 0'� 5)&

5&956"-� 4063$&� $0%&� "/%� $0.."/%4� 50� &9&$65&� 5)&� 4063$&

130(3".� "/%� 7*&8� 5)&� %"5"�� �'� /&$&44"3:�� 5)&� 4063$&� 130(3".

$"/� #&� .0%*'*&%�� 3&$0.1*-&%�� "/%� &9&$65&%� '30.� 5)&� %&#6(

&/7*30/.&/5�

�*(�� �� 4)084� 5)&� 4&3*"-� %&#6(� &/7*30/.&/5�� �)&� -"3(&45� #09

$0/5"*/4� 5)&� 4&3*"-� 4063$&� 130(3".�� �5� $"/� #&� .0%*'*&%� #:� 5)&

64&3� */� 5)*4� 1"/&�� �)&� $0.1*-&<"/%<(0� #6550/� "--084� 5)&� 64&3

50� 26*$,-:†† � 3&$0.1*-&� +645� 5)&� 4&3*"-� 4063$&� $0%&� "/%� &9&<
$65&� 5)&� 5&45�� �)&� 1"/&� 0/� 5)&� -&'5� 4*%&� $0/5"*/4� "� -*45� 0'� ���

130$&44&4�� �-*$,*/(� 0/� 0/&� 0'� 5)&4&� 1-"$&4� 5)&� 4063$&� 130<

(3".� "5� 5)&� '*345� -*/&� 0'� 5)"5� 130$&44�

�)&� $0.."/%� 16--<%08/� 4)084� 5)&� -*45� 0'� %&#6((*/(� $0.<

."/%4� "7"*-"#-&�� 46$)� "4� 7*&8*/(� 5)&� $633&/5� $0/5&/54� 0'

7"3*"#-&4�� 53*((&3� -0(�� $633&/5� 130$&44� 45"564� "/%� -*/&� /6.#&3�

"/%� 45"564� "/%� $0/5&/54� 0'� 5)&� 53"/4.*5� "/%� 3&$&*7&� #6''&34�

�:� 7"3*064� 16--<%08/� .&/6� 4&-&$5*0/4�� 41&$*'*$� 7"3*"#-&4� 03

(30614� 0'� 7"3*"#-&4� 0'� "� 1"35*$6-"3� 5:1&� $"/� #&� %*41-":&%�

�3".&� 7"3*"#-&4� $"/� "-40� #&� %*41-":&%� */� "� 7"3*&5:� 0'� '03."54

�#*/"3:�� 0$5"-�� )&9"%&$*."-�� %&$*."-��

�)&� 53*((&3� -0(� 0/� &"$)� 130$&4403� $"1563&4� 5)&� -"45� 	�� 53*((&3

&7&/54�� �)&� &7&/54� "3&� %*41-":&%� */� $)30/0-0(*$"-� 03%&3�� �)*4

)&-14� 3&40-7&� %*''*$6-5*&4� 8)&/� 53*((&3*/(� #&58&&/� 130$&44&4

03� 5)&� %*(*5"-� 4&26&/$&3�� �"$)� 53*((&3� &7&/5� *4� %*41-":&%� */

5)&� 4".&� 4:/5"9� "4� 5)&� 53*((&3� 45"5&.&/54� */� ����

�"$)� 130$&44� ,&&14� 53"$,� 0'� *54� 08/� 45"564� "/%� -*/&� /6.#&3�

�)&� 45"564� %&#6(� $0.."/%� %*41-":4� 5)&� $633&/5� 45"564� "/%

† 125 �s is an important number in telecommunications applications because it corresponds to
the basic 8-kHz frame rate used throughout the network.

†† Usually in under 15 seconds. The largest serial test to date takes 44 seconds to compile.
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HP-UX is based on and is compatible with Novell’s UNIX  operating system. It also complies
with X/Open’s* XPG4, POSIX 1003.1, 1003.2, FIPS 151-1, and SVID2 interface specifications.

UNIX is a registered trademark in the United States and other countries, licensed exclusively
through X/Open Company Limited.

X/Open is a trademark of X/Open Company Limited in the UK and other countries.

Motif is a trademark of the Open Software Foundation in the U.S.A. and other countries.


