
Digital Control Distribution BoardsV1.00 20 Jul 1998 Written by Je� KernV1.21 23 Jun 2000 Revisions - T. Hankins.V1.21 19 Jun 2002 Added DCB to BBM2 wire list. - THHNote 19 Jun 2002: This se
tion needs extensive updating to re
e
t the 
hange from the serial to IEEE-488digital 
ontroller. - THHPurpose The Digital Control Distribution Boards (DCDB) fun
tion as the relay between theDisplay and Control Computer (DCC) and the hardware lo
ated in the Frequen
y GenerationChassis, the Baseband Mixer Chassis and the Fast Analog to Digital Converter Chassis. There arefour boards in this set:1. ICS Ele
troni
s 2303 Serial to Parallel interfa
e board.2. Two Digital Control Distribution Boards (DCDBs) whi
h 
ontain the address de
oders and
ontrol registers.3. Conne
tor board that distributes signals from the ICS 2303 to the two DCDBs.A serial line from the DCC drives the ICS 2303, whi
h has �ve 8-bit ports. These TTL signalsare distributed by the Conne
tor Board from the ICS 2303 to the DCDBs. The ICS 2303 allowsdata to be written by the 
omputer and read ba
k for veri�
ation. The primary purpose of theDCDBs is to provide stati
 
ontrol register storage for Baseband Mixer attenuator and bandwidthsele
tion and synthesizer frequen
y 
ontrols. Ports 4 and 5 of the ICS 2303 Serial to Parallel boardController are multiplexed for many devi
es. There are 
urrently two DCDBs. DCDB0 handlesdevi
e addresses 0{7, while DCDB1 handles devi
e addresses 8{15. Ports 1 { 3 of the ICS 2303 areused to emulate a standard PC parallel port for 
ontrol of the FADCs.0.1 ICS 2303 Serial to Parallel CardThe ICS 2303 Serial to Parallel Card is a 
ommer
ialprodu
t that allows read/write 
ontrol of 40 TTL linesorganized as �ve 8-bit ports. Ports 1{3 are used toemulate a standard PC parallel port. Ports 4 and 5are used as address and data ports to 
ontrol manydevi
es. Table 1 shows the assignment of the ports.Port Use I/O1 Parallel port emulation data output2 Parallel port emulation status input3 Parallel port emulation 
ontrol output4 Devi
e address output5 Devi
e data in/outTable 1: ICS 2303 TTL port assignments. \Input"and \output" are as seen by the ICS 2303. In additionto these 40 lines, the Strobe signal from the ICS 2303is used to 
lo
k the data into registers on the DigitalDistribution Control Boards.

0.1.1 ICS 2303 I/OThe ICS 2303 Serial to Parallel adapter 
ard and theExa
Time GPS Re
eiver (See se
tion ??) are 
ontrolledby serial lines from the Control Computer. The Spar
20 has a dual-serial port 
onne
tor. The serial portsA and B are split using a spe
ial splitter 
able, partnumber 2588 pur
hased from UltraSpe
 Cables, In
.The splitter 
able has a DB25 Male 
onne
tor to 
on-ne
t to the Spar
 20, and two female DB25 
onne
torsfor Serial ports outputs A and B.The 
onne
tion from the Sun 
omputer serial portsplitter port B to the ICS 2303 requires a DB25 maleto DB25 female null modem 
able, i.e., the followingsignals are transposed:� Transmit Data $ Re
eive Data� Ready to Send $ Clear to Send� Data Terminal Ready$ Data Carrier De-te
t� Re
eive Clo
k $ Transmit Clo
k1



DB25M{DB25F1{12{33{24 = 5{86{207{78{4 = 520{6Table 2: Null Modem Pin Conne
tions.The null modem used is a Belkin Components #284052,whose 
onne
tions are given in Table 2. There is ashort ribbon 
able 
onne
ting the IDC DB25 femalemounted on the rear panel of the Frequen
y Genera-tion Chassis to J1, a 26-pin header on the ICS 2303.Note that there are two adja
ent 26-pin headers on theICS 2303 for serial input. Use J1, not J2.A summary of the Serial Port pin 
onne
tions isshown in Table ?? in se
tion ??.0.2 Conne
tor BoardThe Conne
tor Board adapts the 64-pin output of theICS 2303 Serial to Parallel Interfa
e Board to the 60-pin inputs of the Digital Control Distribution Boards.It makes the emulated Parallel Port 
onne
tion for theFast ADCs, and it provides a 
onne
tion to the frontpanel status LEDs from the ICS 2303. There are 
ur-rently two 60-pin outputs (one for ea
h DCDB, desig-nated JP2 and JP3, though one is not used; the 60-pin ribbon 
able is daisy-
hained to both DCDB0 andDCDB1), a single 64-pin 
onne
tor (JDH1, mountedunderneath the Conne
tor Board on hinged stilts. This
onne
tor plugs dire
tly into the ICS 2303), a 26-pinheader, JP1, a 16-pin header for the ICS 2303 
om-muni
ations status LEDs, and a 12-
ondu
tor power
onne
tor, JP4. Separate grounds for ea
h power sup-ply voltage are provided. However, the +15V and�15V power to the Frequen
y Synthesizers (see se
-tion ??) are referred only to the +5V ground, as onlyone ground 
onne
tion is provided on the synthesizerinput 
onne
tors.0.2.1 LED DisplaysThe LED display 
onne
tor JP6 on the Conne
torBoard is a 16-pin 
onne
tor whi
h 
arries signals to

the front of the Frequen
y Generation Chassis for dis-play. The pin asignments are given in Table 3Pin Fun
tion2 +5V4 Error LED6 SRQ LED8 Listen LED10 Talk LED12 RDY LED1{15 Odd GroundTable 3: Pin assignments for ICS2303 LED 
ommuni-
ations status display, 
onne
tor JP6 on the Conne
torBoard.0.3 Digital Control Distribution Boards0.3.1 InputThe inputs to the DCDBs are through 60-pin ribbon
onne
tors from the Conne
tor Card. The pin assign-ments for the 60-pin 
onne
tor are listed in Table 4.0.3.2 OutputThe de
oded 
ontrol signals are output through head-ers on the DCDBs. Table 5 lists the output 
onne
torsand provides an overview of their purpose.Test Signal Generator Chassis: Not yet written-22 Jun 2000 - THHBBM R1/L1, BBM R2/L2: These 40-pin 
on-ne
tors 
onvey the 
ontrols for the �lter bandwidth,and attenuation for the Baseband Mixers. The pin as-signments are given in Table 6. The wire list for the
onne
tions from the Digital Distribution Board to theBBM2 
onne
tor ar4e given in table 7.Synthesizer Control: The 26-pin 
onne
tors JP4and JP6 
ontrol the RF Prototype Systems frequen
ysythesizers used to generate the lo
al os
illator, andsample frequen
ies. Ribbon 
ables 
onvey the signalsand power to the female DB25 
onne
tors mounted onthe synthsizers. The pin assignments are shown in Ta-ble 8. Note that the synthesizer 
ontrols are identi
al.2



Port 4: Devi
e AddressSignal Bit DCDB ICS 2303Pin PinA7 MSB 1 A25A8 6 3 C25A5 5 5 A26A4 4 7 C26A3 3 9 A27A2 2 11 C27A1 1 13 A28A0 LSB 15 C28Port 5: DataSignal Bit DCDB ICS 2303Pin PinD7 MSB 17 A29D6 6 19 C29D5 5 21 A30D4 4 23 C30D3 3 25 A31D2 2 27 C31D1 1 29 A32D0 LSB 31 C32R/W strobe 33 A12Ground 2{60 Even+5V 59 (2{60)�5V 55 (57)�12V 47 (49)+12V 51 (53)�15V 39 (41)+15V 43 (45)N.C. 1, ??Table 4: Signal and pin assignments for DCDB 60-pinI/O 
onne
tors. The port numbers refer to the I/Oof the ICS 2303. The pin numbers in parentheses forthe power supply voltages are the grounds for thosespe
i�
 voltages.LED Displays: The power LED display 
onne
torJP7 is a 16-pin 
onne
tor whi
h 
arries signals showingpower status and synthesizer lo
k information to thefront of the Frequen
y Generation Chassis for display.The pin assignments are given in Table 9.

Conn- Fun
tion Con- Board Addr.e
tor du
torsJP 2 Test Signal 32 1 16,17,Generator Chassis 18,19,Control 20,21JP 3 BBM R1/L1 40 0 8,9,Control 10,11JP 4 LO Synth 26 0 0,1,Control 2,3JP 5 BBM R2/L2 40 0 12,13,Control 14,15JP 6 Samp Synth 26 0 4,5,Control 6,7JP 7 LED Display 16 0 N/ATable 5: Summary assignments for Digital ControlDistribution Board Conne
tors. The even-numberedaddresses are outputs, odd-numbered addresses are in-puts.
Pin Fun
tion1 Narrow Bandwidth RHCP3 Wide Bandwidth RHCP5 0.5 db attenuation RHCP7 1.0 db attenuation RHCP9 2.0 db attenuation RHCP11 4.0 db attenuation RHCP13 8.0 db attenuation RHCP15 16.0 db attenuation RHCP17, 19 Not Conne
ted21 Narrow Bandwidth LHCP23 Wide Bandwidth LHCP25 0.5 db attenuation LHCP27 1.0 db attenuation LHCP29 2.0 db attenuation LHCP31 4.0 db attenuation LHCP33 8.0 db attenuation LHCP35 16.0 db attenuation LHCP37, 39 Not Conne
ted2{40 Even GroundTable 6: DCDB pin assignments for baseband mixer
onne
tors.3



Signal Sour
e Destination 
olorB8.0 JH1-71 BBM2-1 bla
kB8.1 JH1-70 BBM2-3 brownB8.2 JH1-69 BBM2-5 redB8.3 JH1-68 BBM2-7 orangeB8.4 JH1-75 BBM2-9 yellowB8.5 JH1-74 BBM2-11 greenB8.6 JH1-73 BBM2-13 blueB8.7 JH1-72 BBM2-15 violet+5V (orange) BBM2-17+5V (orange) BBM2-19B9.0 JH1-63 BBM2-21 bla
kB9.1 JH1-62 BBM2-23 brownB9.2 JH1-61 BBM2-25 redB9.3 JH1-60 BBM2-27 orangeB9.4 JH1-67 BBM2-29 yellowB9.5 JH1-66 BBM2-31 greenB9.6 JH1-65 BBM2-33 blueB9.7 JH1-64 BBM2-35 violet+15V (red) BBM2-37+15V (red) BBM2-39Table 7: DCDB to BBM2 
onne
tor wire list.
Pin Fun
tion Pin Fun
tion1,3,14{16 Ground 13 N92 Lo
k Dete
t 17 +15V4 M0 18 +5V5 M1 19 �15V6 M2 20 A07 M3 21 A18 M4 22 A29 M5 23 A310 M6 24 A411 N7 25 A512 N8 26 N. C.Table 8: Pin assignments for 
onne
tors to frequen
ysynthesizers, DCDB0 
onne
tors JP3, JP5.

Pin Fun
tion1 +5V3 +15V5 �15V7 Not Conne
ted9 Lo
k Dete
t Samp Synth11 Lo
kDete
t Samp Synth13 Lo
k Dete
t LO Synth15 Lo
kDete
t LO Synth2{16 Even GroundTable 9: Pin assignments for synthesizer LED display
onne
tor, JP7 on DCDB0

4


