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SECTION 1 

GENERAL DESCRIPTION 

The Buffer Interlace Controller !BIC) is a special-purpose 
hardware option for use w1tn SPERRY UNIVAC V70 series 
and 17 series computers. This manual is divided into six 
sections: 

Features and specifications 

Installation and interconnection 

Operation 

Theory of operation 

Maintenance 

Mnemontes list 

Documents sucri u logic diagrams. scnematics and parts 
lists are supplied in a system documentation package. 
This documentation is assembled when tl'te equipment is 
snipped. and reflects the configurairon of a apecific 
system. 

There are two versions of the BIC evadable. One version 
(without key bits) is for svstems that do not have the memory 1 
map option and the other version (Wtth k9't' bitst is for systems 
that do have the memorv map oouon. The BIC with key bits mav 
be used on non-key bit computers such as the V77·200. When 
uSed on non-mapped computers. the key bit section· ol the BIC 
is inactive. 

The BIC enables an 1/0 device to transfer dmtl in 1 direct 
memory access (OMAI mode. OMA operaoon allows the system 
to do central processing and 11 0 operations c:oncurrenttv. OMA 
operation frees the processor from performing itl programmed 
1/0 functions on a character-by-character baSis. so that 1 block 
of data mav be transferred between memory and an 110 device. 
The transfer of data on the OMA bus does not atter the 
processor's operanonal registers. allowing the processor to 
continue it1 aperanon between OMA bus actMtV. The impact of 
BIC OMA act1V1tV on overall svstem perlormance depends 
primarily on the tVP9 of processor 1n use. The SVStem reference 
(or processor) manual for each computer contains tnformat1on 
on OMA bus performance. processor tatencv. and 1, 0 transfer 
rates. 

• 
The BIC can be used on a variety ot V70 and V77 processors. 
Typically. me maximum OMA rate ol the procnsors in 1hese 
svstems eceeds 300.000 words per second. For more detailed :~· 
information on me OMA rate that a soecrfic processor can 1na1n, 
refer to the appropriale svstem1 reference (or processort manual. 

The BIC wortcs 1n con1unct1on with an 110 controller to initiate 
and control trap tOMAI requests. Trac> requests are used ro 
1n1t1ate transfers of data between the computer's main memory 

t 

ana ·an 11 0 device. Up to ten penotieral controllers can be -
connected to one BIC. Using standard 11 0 devrce addressing. a 
comouter svstem can include up to four BICs. 

I 
The BIC 11 considered to be an 110 controller Pnorities for 1/0 
controllers having trap or interrup« caplb11it1es are establiShed 
bv the order of their placement 1n the pr1or1tV chain. The SIC is 1 
svstem or1oritV devce. Periotieral controllers connected to a SIC 
nave no system priority ol their own. but. while a controller 11 
001ng a SIC-controlled OMA u-.nsfer. 1t has the same svsrem 
pr1oritv 11 the BIC to which it 11 connected. 

t 

Table l · l lists the BIC specifications. 

Table l·l. llC Specifications 

Parameter Description 

Organization 

Control capability 

1. 0 transfer rate 

1, 0 signal limits 
(rtse· fall) 

Logic: levels 
(internal) 

Lo11c: leYelS 
(t:O bus) 

Size 

Contains input receivers and 
output drivers, two l6·b1t 
address r111sters. a 4·b•t key 
re11ster. and a seQuence con· 
trot circuit 

Up to ten peripheral controllers 

Svnctironized to peripheral deYJCe rate l 
and dependent upan the transfer rates 
of the processor and the peripheral 
device. See the svstems reference (or 
processorl manual for the particular 
V7X processor for details. 

Minimum 10 nanoseconds: maximum 
100 nanoseconds 

Hi&h • + 2.4 to + 5.0V de 
Low • O to +0.4V de: 

Hi&h • + 2.8 to + 3.6V de 
Low • O to +0.SV de 

Contained on one 7 3/4.by 12-inch 
(19.7 • 30.3 cm) prtnted·carc:u1t 
board 

(continued) 

l · l 
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GENERAL DESCRIPTION 

Tat. l·l. SIC Spec1ficatton1 rconrinuea, 

Parameter 

In terconnectaon 

Connectors 

Power 

Operat1n1 
environment 

1 2 

Description 

Interfaces N1tn I O cable 1nrou9n 
backplane connector: connects to 
perrpneral controllers tnrougn the 
backplane connector or uirougn a 
caDI• 

One 122-term1na1 card-edge connector 
(mates w1tn female connector at back· 
ptane) and two 44°term1na1 card-edge 
connectors { eacn mates w1tn a 
44°term1na1 connector on 9 calll• 
tor special confi9urat1onst 

... 5V de at 0.6A 

O to 50 degrHS C. 10 to 90 cercent 
relative hum1d1ty .:i-•tnout condensation 

.· 



SECTION 2 

INSTAUATION 

The etc has been oacked and inspected to ensure its arrival 
in good working order. To prevent damage. take care 
during unpacking and handling. Check the shipping list to 
ensure that all eQu1pment has been received. Immediately 
after unpacking. inspect the eQuipment for shipping 
damage. If damage exists: 

• Notify the transportation company 

• Notify Sperry Univac 

• Save all packing material 

2.1 PHYSICAL DESCRIPTION 

The SIC circuits are contained on a single printed-circuit 
(PC) board (p. n 44P0689). As illustrated in figure 2·1. the 
board contains three connectors P1. J1 ~and J2. Connectors 
J1 and J2 are wired in parallel and contain the per1pnera1 
control lines. Connector P1 also contains the same periph· 
eral control lines as well as all 110 bus control signals for 
the SIC. Connectors J1 and J2 are used for special configu­
rations. 

2.2 INTERCONNECTION 

When two or more BtC controllers are installed in the same 
chassis. the B cable signals are connected only to the 
controller or controllers with which each SIC communi­
cates. There are no B cable signals between BICs. If the 
BIC and the peripheral controllers are installed in different 
chassis. the 1nterconnect1on is made through the J 1 and 
J2 connectors. Figure 2·2 illustrates BIC. penpheral inter· 
connections. B cables are required for those signals reQu1red to 
implement the OMA function. 

122-PIN 
CONNECTOR 
Pl 

44-PIN • 
CONNECTC~S· 

·=7 
• CONNECTORS J! ~NO J2 ,,_RE PARALLEL ·::IRED 

''Tll-1'"91 

Fi1ure 2·1. BIC Board <Component Side) 

2.3. INTERFACE DATA - ... - --
All SIC 1nput1output signals utilize receiver1driver stages 
to butter internal circuits and external hnes. The BIC inter-
faces with tne computer via tne ··-r· signal lines and witn 
peripheral controllers via the "-B" Signal lines listed in 
tat>le 2·1. The corresponding pin number of circuit card 
edge connector P1 follows each signal mnemonic (He logic 
diagram 91 C0459). Refer to section 6 tor definitions of the 
mnemonics. 

Table 2·1. BIC Inputs and Outputs 

INPUTS OUTPUTS 

BCDX·B 52 E810-I 16 OCEX·B 56 ES12·1 18 
SIMES-I 93 EB11-1 17 OESX·B 60 E813-1 19 
COCX-B 54 EB12·1 18 EBOO·I 2 EBt4-I 20 
ORYX-I 29 EB13·1 19 EB01·1 •.H.69° EB15-1 21 
EBOO·I 2 EB14-t 20 EB02·1 6, 71. 72 INTX- 75 
ES01-1 4.65 EB15·1 21 EB03·1 8 IOK1-1 109 
EB02-t 6.70 FRYX-1 27 EB04-1 10 IOK2·1 110 
EB03·1 8 IUAX·I 44 EBOS-1 11 IOK3-1 112 
EB04-f 10 IUCX-1 45 EB06-1 12 10K4-I 113 
EBOS·I 11 PRMX-1 37 EB07-t 13 PRNX-1 42 
EBO&-f 12 SVRT-1 43 EBOS.I 14 SERX·I 31 
EB07-t 13 TROX·B 50 EB09-I 15 TAKX·B 58 
EB08·1 14 TRQX-8 49 EB10-I 16 TPIX·I 33 
EB09-1 15 EB11-t 17 TPOX-1 35 

NOTE: On systtnw with memory mao. the SIMES.I 1nd 
BTMES.t .5ign1ts are flo1tinQ 1nd must b• pulled up to 1"5 
volts by ldding the following jumpers: 

a. On •ch backplane slot. pin 93 (81MES.n is 
connec:rld to pin 73 (PRMY-U. 

b. On eed1 PMA/BTC bldtotane>stot. pin 96 tBTMES. 
II is connected to pin 73 !EXPU+I. 

Many peripheral controllers. under software control. can 
transfer data either by programmed 1, 0 or via SIC control. 
Controllers tor peripherals such as discs and drums usually 
are not able to transfer data via programmed 1, 0 due to 
their hign transfer rates. Figure 2-3 snows a computer 
system with peripheral controllers that operate with and 
without BIC. Figure 2-4 is typical interface logic. 

2·1 
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SECTION 3 

OPERATION 

The BIC has no operat1n1 controls or indicators. It operates 
under proaram control. 

3.1 110 INSTRUCTIONS 

' The BIC responds to the instructions listed 1n table 3· 1. 
Two device addresses are ass11nee1 to each SIC to 
differentiate functtons directed by the 1. 0 1nstruct1on. 
Addresses 020 throu1h 027 are reserved tor BICs. Address, 
instruction codes 1n table l·l are for the first BIC 1n a 
system. If additional BICs are installed. the addresses 
shown should be incremented by two for each 1dd1t1onat 
SIC (i.e., second SIC addresses should be 022 and 023). 

Table 3-1. 110 lnstrvctiDns 

Octal 
Mnemonics Code Description 

External Control 

EXC 020 100020 Activate BIC 
EXC 021 100021 ln1t1alize 
EXC 0321 100321 Enable loadin1 of key bits 

Transfer 

OAR 020 103120 Load initial rttister from A 
OBR 020 103220 Load initial recister from B 
OME 020 103020 Load 1n1taal re11ster from 

memory 
OAR 021 103121 Load final reaister from A 
OBR 021 103221 Load final rec1ster from B 
OME 021 103021 Load final re11ster from 

memory 
INA 020 102120 Read 1n1tial rq1ster into A 
INB 020 102220 Read initial re11ster into B 
IME 020 102020 Read initial rq1ster into 

memory 

Octal 
Mnemonics Code 

CIA 020 

CIS 020 

SEN 020 
SEN 021 
SEN 0121 

102520 

102620 

101020 
101021 
101121 

Description 

Read initial r111ster into 
cleared A 

Rud initial rq1ster into 
cleared B 

Sense 

Sense SIC not busy 
Sense abnormal device stop 
Senses 1f BIC has been stopped 

due to a memory·map error 

3.2 PROGRAMMING CONSIDERATIONS 

The user writes the proarams that use the BIC. When 
preparin1 a proaram for use with the SIC. the pro1rammer 
first initializes then senses the status of the BIC and the 
selected peripheral controller. After a not-busy response is 
received from both the BIC and the peripheral controller. 
the BIC address rqisters are loaded with the in1t1al and 
final memory addresses of the block of data to be 
transferred, a BIC activate enable instruction is placed on 
the 110 cable. and the transfer is started. Altnou1h the 
program requires loops for use with sense instructions anc 
to handle abnormal conditions. transfer of the data block 
is accomplished by the SIC without further proaram 
instructions. 

The key bit register (for memory map option) is loaded by 
first issuing the "Enable (loadingot) Key Bit Register · in­
struction (0100321) followed by one of the ·Load Final 
Register·· instructions (0103021. 01031 2 l. 01 0322 n 

3.3 SAMPLE PROGRAM 

Table 3·2 shows a typical service routine for the BIC. a 
Tetetype paper tape punch operation under SIC control. 
Usin1 OAS symbols with correspond1n1 machine language 

Table 3·2. Typical Service Routine 

Memory Octal 
Location Code Label 

OOtOOO 
001000 101020 IICO 
001001 001007 R 
001002 1001&01 
001003 100021 
0010011 005000 
001005 001000 

Vari8ble 
Operareon Field 

,ORG .01000 
,SIN .020.a1c1 

,l:XC • 01101 
,!XC ,021 
,NOP 
,3HP .•-3 

Comments 

CK IIC NOT BUSY 

INIT TTY 
INIT BIC 

<co . .,tmued J 

~ 1 



OPERATION 

Table 3.2. Typiul Service Routine rcontinued) 

Memory Octa& Variable 
Location Code Lab et Operation Field Comments 

001006 001002 R 
001007 101101 BIC1 ,S&H , 0 10 1, BIC2 ex TTY WRITS RIADY 
001010 0010"' R 
00 10 11 005000 ,NOP 
001012 001000 ,JKP ,•-l 
001013 001007 R 
001011& 103120 SIC2 ,OAR ,020 SET SIC I REG 
001015 103221 ,OBR ,021 SET SIC P REG 
001016 100020 ,!XC ,020 ACTIVATS SIC 
001017 100101 ,!XC ,0101 CONNECT W'RITB REG 
001020 101020 ,SEN , 020, SICJ ex SIC NOT BUSY 
001021 001025 R 
001022 005000 ,NOP 
001023 001000 ,JMP ,•-l 
00102' 001020 R 
001025 101021 8ICJ , SEii ,021,BICS CK ASN STOP 
00102& 001032 R 
001027 007400 ,ROP 
001030 102520 ~tcri ,CIA .020 INPU'l' IIC t R!G 
001031 000000 ,HL'l' 
001032 007401 UC5 ,SOP SET ABN rt.AG 
001033 001000 ,JKP ,IICll 
0010311 001030 R 

000000 ,!ND 

{ 
octal codes. the procram covers memory locations 01000 c. read the contlf'lts of the SIC initial reaister into the A \ 

thrau&h 01034. re11ster at the completion of the transfer 

Once the program is loaded. the operator must insert the d. set the overflow indicator if the termination was 
initial punch buffw address into the A resister and the abnormal 
final address into the B re1ister for each run. When 
started. the proaram will: .. halt 

a. initialize the SIC and T~etype punch The punch buffer must contain only ASCII characters. The 
first character is 0222 (punch on) and the last is 0224 

b • 1n1tiat1 the data transfer. (punch off). 

• 

3...: 



SECTION 4 

THEORY OF OPERATION 

The SIC is functionally divided into address rq1sters and a 
sequence control circuit (fi1ure 4· l ). A functional descrip· 
taon . of these circuits is provided an the followin1 
paraaraphs. 

4.1 .,DDRESS REGISTERS· 

The two address re1isters contain the memory locations of 
output r,r input data. depending on the 110 instruction. The 
1n1tial register stores the address of the first input or 
output word. and is incremented duran1 each data-word 
transfer. When the block transfer is complete. the 1n1ttal 
register contains the address + l of the last data word to 
be transferred. 

The final rflister stores the address of the last word to be 
transferred. Unless the peripheral device is abnormally 
stopped. the address in the final register will be one less 
than the address in the initial re1ister when the block 
transfer is complete. When the initial and final registers 
reach comparison, the block word transfer is complete. 

The key-bit register stores the four key bits that are used 
wath the memory map. The key-bit register 1s not used on 
systems without the memory map. The enable instruction 
sets a flip-flop which directs the data being transferred by 
a load (of final register) instruction. into the key-bit register. 
The flip-flop is reset when the transfer is complete. · 

4.2 SEQUENCE CONTROL 

The sequence control circuit generates the control sianals 
which coordinate address and data transfer between the 
processor. BIC. and the peripheral controllers. The data are 
not routed through the BIC but are directly transferred 
between the peripheral controller and memory. 

Under program control, the processor senses that the SIC 
is not busy and prepares the BIC to receive the 1n1tiat and 
tinaJ data addresses. The processor then senses that the 
selected peripheral controller is not busy and loads the 
initial,and finat registers and the key register. The SIC is 
then activated and the peripheral controller is started. The 
SIC then assumes control of the data transmiu1on. allowing 
the processor operatlonat registers to be used by the Pal-
gram for other functions. · · 

Data transfer is accomplished between memory and the 
peripheral controller via the 110 bus. The BIC counts the 
words transferred and when the data block transfer as 
complete. disconnects the peripheral controller and as· 
sumes a not·busy state. Oata transfer may also be 
terminated upon reQuett from the peripheral controller. 

4.3 OPERATING SEQUENCE 

The followin& paraaraphs describe the 1equenc1 of opera· 
hons of the BIC. Refer to the block dia1ram (fiaure 4-l ), 
the timing diaaram (fisure 4·2). and the 1011c diaaram 
91C0459. 

4.3.1 Initial Conditions 

The processor senses the BIC fOr a not-busy condition. 
The sense instruction places the BIC device address and 
a function code on the 110 bus. The BIC responds wath 
a low SERX-t if it is not busy (COCX-B low). The processor 
then executes the initialize instruction which generates a 
low INIT· which prepares SIC for receiving the initial and 
final addresses of the block data to be transferred. l 
The 1nit11I rev11ter is load from the 110 bus when the 
processor issues the .,Olld initial register" command. (SH 
Table 3·1.) 

The final register is loaded from the 1/0 bus when the processor 
issues the "load fin., regisler" command (SH Table 3· 1 ). 

4.3.2 Device Selection 

The processor necutes the activate BIC instruction wii1c:h 
causes OCEX- 8 to 10 low. This signal is sent to all 
peripheral controllen connected to the BIC. The processor 
then executes an instruction to select a peripheral device. 
This instruction with OCEX- B low. connects the selected 
device to the BIC and starts the device. 

The connected peripheral controller sends a low COCX·S 
to the BIC causang OCEX·B to go high. thus disabling the 
selection of any other penpheral controllers. When CDCX-8 
goes low. the connected peripheral controller also selects 
the state of TROX·B. When data is to be transferred ro 
memory. a high TROX·B is sent. If data is to be transferred 
from memory. a low TROX·B is nnt. 

4.3.3 Data Address 

When the connected peripheral controller is ready for the 
data transfer. it sends a low TROX-8 to the BIC. The BIC 
then sends a TPIX-1 or low TPOX-1 to the processor. de­
pending on the state of TROX-B. 

When the processor is ready for the data transfer. it sends 
a low IUAX-1 to the SIC. IUAX-1 going low generates a 
low T AKX-8 which is sent to the peripheral controller to 
in1t1ate the transfer. The SIC then causes OIRX + to go 
hagh which gates the memory address. that is in the initial 
register plus the key bits onto the I.' 0 bus. The connected 
peripheral controller is thus enabled. FRYX-1. from tne 
processor. going hagh terminates the address phase of the 
SIC. FRYX-t going nigh causes CLEX- to go n1gn. wh1cn 
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THEORY Of OPERATION 

causes tne 1n1t1a1 register to oe incremented to the next 
memory address. 

4.3.4 Data Transfer 

The data transfer may t:>e an output from or an input to 
the processor. For output. the processor places the data 
on the I '0 bus. and the data is strobed into the peripheral 
controller by ORYX-I going high. For input. the peripheral 
controller places the data on tne 1. O bus when FRYX-1 
goes high and removes the data wnen ORYX-I goes high. 
BIC keeps TAKX-8 low until the end of the transfer when 
IUAX-1 goes high. 

4.3.5 Transfer Termination and Interrupt 

When tne contents of the initial and final registers t:>ecome 
eQual. the comparator circuit generates a high IEFX- This 
creates I IOW QESX-8 WhtCM iS sent tO the peripheral 
controller. The peripheral controller then causes COCX-8 
to go high. This causes the BIC to assume a not busy state. 
The transfer of data is tnus terminated. 

When an at:lnormaJ device stop occurs. the peripheral con­
troller terminates tne transfer without r4gard to the contents 
of the initiaJ and final registers. The peripheral controllet 
generates a low BCOX-8. This causn a low OESX-8 to 
be sent to tne peSipneral controller. The peripheraJ con­
troller responds WIU'I a high cocx-a. This causes U'le BIC 
to assume a not busy state. The transfer of data is thus 
terminated. After an abnormal device stop. the· processor 
can read the contents of the initial register to determine 
the number of wordS that were transferred. The number 
in the initial register will be the address of tne lut word 
transferred plus one. · 

i 

I 

An abnormal device stop can occur H 3 result of any of the 
follow1n1 situations: the len1th of the data block is 
unknown. and the devtee has detected the end of the data; 
the peripheral controller has detected an 1nvahd operation 
ot the devtee: the processor has issued an 1nstruct1on to 
stop the operation of the peripheral device. 

Anotner abnormal stop is created wnen an error is detectl!d 
by tne memory map during a BIC operation. The error 
causes BIMES-1 to go low. This causes a low OESX-8 
to be sent to the peripheral controller. The peripheral con­
troller reSQOnds with a high COCX-8. This causes the BIC 
to assume a not busy state. The transfer of data is then 
terminated. 

When the SIC goes to a not busy state. either from a normal 
ter""1natt0n or from an abnormal device stoo. an interrupt signal 
(INTI<) is generated. When signal INTI< goes low. the signal at 
Pin 75 on P1 connectot also goes low. This signal is normally 
wtred to an interrupt port of a Pnoritv lnterrugt Module I PIM). 
Th111nterrugt is normally referred to as "SIC Complete'". "BIC 
Comgleta" signifies to the processor ptogram that the OMA 
transfer has been comgleced. The processor program then 
venfies that the transfer completion was either normal or 
abnormal. If the "SIC Comglet•H was caused by an abnormal 
condition, the processor program takes the steos that are 
necessary to recover from the abnormal situauon. If the "SIC 
Comoleta'' wa1 normal. the processor could then set up the 
next OMA transfer and continue op1f'at1on. 

.· 



SECTION 5 

MAINTENANCE 

Maintenance personnel should be familiar w1tn tne 
contents of this manual before attempting to troubtesnoot 
tne BIC. The MAINTAIN II test program system 1Test Pro­
grams Manual. 98 A 9952 06x)" contains a BIC test program 
used to test various phases of the BIC operation. Furtner 
diagnosis can then be made by refernng to thrs manual. 

5.1 TEST EQUIPMENT 

The following test equipment and tools are recommended 
for maintenance: 

a. Oscrlloscope. Tektronix type 547 with dual·trace ptu1·1n 
unit. or equivalent. 

b. Multimeter, Triplett type 630 or equivalent. 

c. Solder1n1iron.39-watt pencil type: 
d. Card extender VOM pin 44POS40. 

*The x at the end of the document number is the revision 
i:sumber and can be any digit 0 through 9. 

5.2 CIRCUIT-COMPONENT IDENTIFICATION 

All reference des11nahons used 1n the lo1ic dia1ram appear 
on the BIC board adjacent to each component. Component 
part numbers can be found in the parts list 1n volume 2. 

5.3 CIRCUIT-BOARD REPAIR 

If it has been determined that circuit-board repair rs 
required. it is recommended that the Sperry Univac 
customer service department be contacted so that a new 
circuit board can be installed in the user's system and the 
faulty one returned to the factory for repairs. However. if the 
user decides to perform his own repairs, caution should be 
u1ed so that the circuit board is not permanently damaged. 
Approved repair procedures snould be followed such as the 
0nes described in document tPC·R-700A prepared by the 
Institute of Printed Circuits. 

5 1 



SECTION 6 

MNEMONICS 

Table 6·1 provides an alphabetized list of t~• ''in al Mnemonic: Description 
mnemontCS used an the SIC. 

EKBR·' Enable loading of key btt register. 
Gates the key btts into the key-bat 

Tab._ 6-1. Mnemonics reg;ster. 

FRY)( Function reaqy. Indicates the I / 0 
Mnemonic Description 

bus contains an address. 

ACEX Activate enable. Stores act1vahon FiiX Final register bit Stores bit ii 
of SIC. of the final address. 

Abnormal device stop. Stores ena tEFX Initial equals final. Indicates AOSX 
that the contents of the initial ot data from peripheral controller 
register is equaJ to the contents 

BCAX Buffer contrOller activate. Stores . of the final register. 

the activation of the BIC ana tl'le IFMX Initial equals flnal memory. Clears 
peripheral controller. the BIC active ftip-ftop when the 

contents of the initial register is 
scox Buffer controller deactivate. equal to th• contents of the final 

Initiates termination of data- registw. 
transfer by the peripheral 

INIT lnitializa. Resets BIC ftip-flopa 

l controller. 
to their initiat condition. 

SIMES SIC map error stop. Stores the INTX Interrupt request. Used to generattt 
map error indication during a an interrupt signal to a PrioritY · 
BIC operation. .lnterrupc Module tPtMS when a block 

transfw is complete. INTX occurs for 
CARx Carry out. Increments the next either normal or abnormal transfer 

higher position of the 1n1r1al completions. 

r 
register on overflow. 

Key-bit regiswr outpUt i to l 10 bus. IOKi 
CCCX Controller device connected. 

Indicates that the peripheral 
IUAX Interrupt acknOwfedge. Indicates controller to be connected 1s 

that the processor ii ready to sencf connected. 
Or receiYe data.. 

CLEX Clock enabled. Enables tne IUCX Interrupt clock. Provides timing 
initial register to be incremented. for servicing BIC. 

liiX lnitiat register data bit. Stores 
DA Device address decode. Gates the bit ii of the initial address. 

device address trom tne I 0 bus. 

LFRX Load final register. LoadS data on 
ocex Device connect enable. Enables 1, O bus into final register. 

the selection of a peripheral 
device. LFXX Load final. Gat• the 1.·o bus 

content~ into the key-bit register 
OESX Device stop. Stores the require- .. when EKBR is set. 

ment to stop the peripheral device. 

uxx Locid inittat register. Loads 
ORYX Cata ready. Indicates the I 0 bus data on I / 0 buS into initial 

contains a word of data. register. 

OSTX Device stop enable. Stores tne 
MESX Map error stop. Indicates that end of the data transfer. 

there was a memory map error 

EBii E-bus bit. Addre,ss or function during a SIC operation. 

code bits from the I 0 bus. (continued) 

..: i 



MNEMONICS 

Table 6-1. Mnemonics <continued) Mnemonic Description 

Mnemonic Description 
TAl<X Trap acknowledge Indicates tnat 

tna requirements tor data transfer 

OIRX Output 1nit1al register Gates have been met. 

contents ot 1n1ua1 register and 
Tc ox Trap command. Synchronizes trap 

key-bit register onto tne 1 0 bus. 
reQuest with interrupt clock. 

PLUP Pullup voltage. 
TPOX Trap reQuest detect. Detects the 

PRMX Prionty 1n Gives priority to peripnerat controller request for 

SIC. 
a trap. 

PRNX Priority out. Passes priority to TPIX Trap 1n. Indicates that the BIC 
next in line attar SIC is serviced. is ready to transfer data to the 

processor. 
RIXX Read initial register. Stores 

reQu1rement of processor to read r?OX Trao out. Indicates that the SIC 
contents ot 1n1t1a1 register. ,5 ready to transfer data rrom 

trie processor. 
FITPO Reset trap detect. Resets the trap 

request detection ttip-tlop. TROX Trap out (from peripheral). Indicates 
trie direction (in or out) of the data 

SERX Sense response. lndicatn wnetn• transfer. 
the SIC is busy. 

TROX Trap request Indicates that the 
SYRT System reset. Generates initialize peripheral controller is ready .tor a 

signal when SYSTEM RESET is pressed. data trat'lsfer . 

• 
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NOTES: (SEE NOTE 14 FOR INTEGRATION INTO V77 'S' SLOT CONNECTOR PLANE) 

1. 

2. 

3. 

4. 

s. 

5.0 

5.1 

5.2 

5.3 

Thi• drawing provides the BIC (w/o ~ey Bits) and the BIC with 
Key Bits for controlling DMA block transfers to/from peripheral 
controllers. (Reference tabulation block, page 1.) 

The standard configuration is with the BIC and the associated 
controller located in the 1ame expansion chassis. Reference 
Figure 1 for installation and interconnection information. 

The non-standard configuration is 1hown in Figure 2 for reference. 
The edge connector, B-Cable, and termination resistors are 
not supplied with the BIC. 

Connect BIC in priority chain·per Systems Memo: 
Priority In (PRMX-1) - Pin 37 
Priority Out(PRNX-1) - Pin 42 

has j\t1Bpe£s te grewRdplaae OD BIC slot to •elect the deejred 
eteada£8 devise addra&& as l~Qli:A iD Table 1. 

Fer RSA &CaAdard deui;e addl'8U; add wire& .tG srom:adpl IP& per 
TaUe l aRli puh .. eteR n~& aRd aad jw•p&u te :UC euy par 
TaUe •. 

Use tables 1 through 5 for standard and non-standard device 
address selection. 

For BIC P/N W4400026 use table 1. Install jumpers on 
I/O backplane. 

For BIC P/N W4400689 use tables 2 and 3. Install jumpers 
on 1/0 backplane for standard address. Cut etch and add jumpers 
on BIC assy. For non-standard. 

For BIC P/N 6600191 use tables 4 and 5. This BIC does not 
require 1/0 backplane jumpers. Address selection is accomplished 
by on-board switches. 

....... 
~ ·-;; 
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TABLE 1 

DEVICE ADDRESS ADD .JUMPER FROM 

PIN 65 TO PIN 70 TO GROUND TO 

020,021 
022,023 
0·24,025 
026,027 

69 
68 
69 
68 

TABLE 2 (~A~ \) 

DEVICE ADDRESS 
(OCTAL) 

72 
72 69 
71 72 
71 69,72 

ADD JUMPER FROM 

STANDARD NON-STANDARD . PIN 65 TO PIN 70 TO 

020,021 
022,023 
024,025 
026,027 

OXO, OXl 
OX2, OX3 
OX4, OXS 
OX6, OX7 

Pin 69 
Pin 68 
Pin 69 
Pin 68 

Pin 72 
Pin 72 
Pin 71 
Pin 71 

TABLE 3 (W~ 2.J 
X• 0 , 1 , 3 , 4 , S , 6 , 7 

NON-STANDARD 
DEVICE ADDRESS 

(OCTAL) 

00 z 
01 z 
03 z 
04 z 
05 z 
06 z 
07 z 

CUT ETCH ON 
BIC ASSY 

BETWEEN POINTS 

ADD .JUMPER 
ON BIC ASSY 
BETWEEN POINTS 

- E4 & E 5 - - E 5 & E 6 
E 7 & EB E4 & ES - EB & !9 ES & E 6 
E7 & ES - - ES & E9 -

- E4 & ES IE2 & E3 - ES & !6 
E7 & ES E4 & ES IE2 & E3 ES & !9 ES & E6 

- - IE2 & E3 - -
E7 & ES - IE2 & E3 EB & !9 -

El & E2 
El & E2 
El & E2 
El & E2 

Z • 0 or 1, 2 or 3, 4 o~ -~' 6....Q!" ·-. 7 

/ .. 

-
;~ .~ 

..!.: 

-· 
(At>D ) TABLE 4 (ADD) TABLE 5 
r 

LOCATION E7 

SWITCH Sl 
POSITION A 

A 

B 

B 

B4 DEVICE 
Sl ADD 

A XO, Xl 
B X2, X3 

A X4, XS 

B X6, X7 

CODE 
IDENT NO. 

21101 

LOCATION 

SWITCH S4 

A 

A 

B 

B 

B 
B 

17 ~ DEVICE 

S3 S2 ADD12 
B A 2X 
B B 3X 
A A 4X 
A B sx ~--:. ..-·.·. 
B A 6X 

~,.~ B B 7X . .,.-:._, .. 
· ...... _, ... 
--~~-~ 

WOI015G~ 

SH ~ OF 9 IEVJ 
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If option Is to be shipped for customer Installation, pockage in 1uttable container 
and mark container with the following Information: 

(' 

7. 

--

llC f#/o Key Bits) (or •11c with. Key Bits" when applicable) 

· '-~W0101563-(Applicable Dash Number and Revision Letter) 

Test Specification WDOl 15 

Design Specification 6'1100190 

Aad AO iumpen te PiA 6C? •A•~/er PiA 72 fer deviee aehlre• wirirtg o" 
llC S let (s) ef l/O C.FeuAdplaA•. 

. ~.) .~:. 

re Feplaee an eld iIC w1111000~~ W.tla a ae·i' IIC, P/i ''OCJ81 or Vl+J+.oo689, 
s-emove &laf o•;Q.MgtiQG ~ I/O 'Foillldpl •ne, PII 6~ aa:ad/~:r 7~ ( 0a1,.). 

Te replaee a new llC .,..J 6600191 er. W4400689 with .,. elel llC IYN W4'1~6. 

a. WAeAever Pi11a 65 is ee•u~eteel te Pt .. 68, theft et p;,. 69 eaa grewAd. 

b. Whe"ever Pi" 70 is ee""eeted te Pi" 71 1 theft .. PiA 72 •"" •euAd 

Iti. systems without aemory aap add the following jumper to each ,Jllot 
in which a W01~1563- 01 iIC ia to be iftatalled: 

,in Pl-93 (BIMES-1) to Pin Pl-73-_ (PRMY-1) 

In systems with memory map the Bl MES-I signal string must be terminated on 
the associated 1/0 System Twm Shoe; AlTER~TIVEL'Y SEE t-JCITE \4-.6. 

12. The WOIOl.563- OI version may be used on all 620 and VTJ Systems, with and 
without memory' map, by terminating Rn 93 Bl'9'iS-I per Nate II, above. 

13. Jumper +5V from connector plane pin 118 to pin 115 to provide pull up bias for 
BIC control bus signals. 

14. 0 Connect or pl one W/W for V77 'S' •lot 

14. I The standard configuration is for the BIC and the associated controllers to be 
located in the same connector plane. When .this is unsatisfactory, the 'B' bus 
(BIC control bus) will have to be wire wrapped between two connect0r planes 
or: other apecial cabling may be required such as in Figure2. 

CODE 
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21101 
~101563 E 
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e ,_, 14.2 Connect llC tn priority chetn per systems memo. In V77--400/200 systems use 
data transfer chain·lcb44edPXFR- at pin 59 of JI, J2 en the backplane. 

. .,, 

14 .3 Perferm address wiring per Nete 5. , ... -r. 

-· . 

14.4 Perform Note 13 for ltias. ii":·J 
14.5 Perform Note II for systems wttheut map. 

14.6 Systems with map 

The V70 mega map modified to drive BIMES on IOK4-I and receive IOK4-I on the 
some line. In standard Ul'iversal plane nomenclature this signal is E819-1 at pin 22 
of the Jl-2 connectors of the backplane. The ·•s• plane wiring old and new 
nomenclature ore given in table 6. 

14 .7 Use twisted pair wire wrap for notes 14.2 and 14.6. 

\S.O 
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.£'.XPANSION CHASSIS OPTJON 
(REF" TABLE 6) . ;·~~·~:· __ :;._"' 

. INTERNAL ec~t· 
.fCONNECTOR PLATE WIRING; 
· tOR WIRING INFORMATfON 

REF" TABLE 7) 

F"IGURE: 1 

Table S · 

.· COMPLITER 

620/i 
620/L (S/N 1 thru 600 
620/L (S/N 601 & On) 
620/L:.loo 
620/f 
620/f-100 
V73 

·CODE 
IOENT NO. 

I . \ 

21101 . 

EXP. CHASSIS OPTION 

· 100074- 00 
101424- 04, es, -06," -09 
101424~ 03, 04, 05, 06 
101424- 03, 04, 05, 06 
100927- OO)J01CX>929- 00 
101265- 00, 01, ()2 
101365- 01, 02, 03, 04, 
05, 06, -07 

. . .. 

. . ~101563 

.· 

-----E SH 6 OF 9 IEV 



EDGE CONNECTO~ ASSV 
100147- oo-­

(NOT.SUP.PL&ED WITH BlC) . 

EXT.""' INT. B CABLE 
~00057- 00 OR USER 

P.RODUCED EQUIVALENT 
. (CABLE NOT SUPPLIED 

If~ ·WtTH SIC FOR WIRING 
~

1

~ tNF'ORMATION REF' ifABLE7 

.. . . 
.. .... . 

£.XPANSION CHASSIS 
( REF:TABLE 6) 

' ..... 
• ~ ·< . . . - ... 

~ ..... 

-- EXPANSION CHASSIS 
CREF TABLE 6) 

NOTE: ·When controller h lecoted extemaf te either expansion chassis or the 8-Cable 
length is greater than 6 feet, provide a 150 ohm, 1/2 W, 5% termination to 
+~ vpc_ on F.c~ li~e.at the controller. Maximum. c~le lengt~ is 20 feet. 

" . . . . . .. . - . 

t-

96AOC3~-000S 

. figure 2 .. . . . - . 

(This figure is shown for reference only to document non1tandard 
interconnection), ·. 

\. 
·· ... 
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·• .. 

' • 
( The following functions are cmigned to the connector pins as shown below: 

(i ·... ' .. ~,_~ ....... 

,_. 
". 

P . .. 
FUNCTION 

DESX-B 

R 

TAKX-8 

R 

OCEX-8 

·R 

TROX-8 

R 

TRQX-8 
" R 

::cocx-B 

R 

BCDX-B 

R 

+SV 

GND 

SPARE 

SPARE 

·SPARE 

'PARE 

CARD-EDGE 
CONNECTORS 

39 

.40 ' . 

__'.l !3 
14 

'Jj 

28 

17 

18 

23 
·24 

35 

36 

31 

32 

43 

42 

5 

6 

9 

10 

Table 7 

.. 

' ' 

CONNECTOR. 
PLATE PINS 

60 

59 

58 
. 59 

56 

Sl 

50 

53 

49 

SS 

54 

Sl 

52 

55 

-
-
-
-
- ', 

-

., 
:J • 

, 
I 

(---------------------.---------....-------------..-----. ... ---------------. 
96A0039-000B 
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...... .. : . . .... ~ ·~. ' '~-· .. 
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TABLE 6 'S ~ Plane Wiring for Key Bits and Mapping Error 

~ ·Nomenclature 
S Plane 60 Pin BIC Pl 

Old VIO 

IOKl-1 

IOK.2-1 

IOK3-I 

BIMES-1 
IOK4-I 

BTMES-1 
for Inc 

New S Plane Connector Pins Connector Pins 

. EBl6-l,w/w -. - """:. •. --. . • • ·-· ill ' ,#1 

JI, 2 pin 19 

EBl7-I, w/w JI, 2 pin 20 

EBIS-1, w/w JI, 2 pin 21 

EBl9-I, w/w JI, 2 pin 22 

Uncommitted Not used 
2/2 

- 112 

113, 93 

Not used 

-1~·_:· __ ~;)· 
: '.~-.. - .. ·~ t •. 

.. ,··:~-. 

,: . 

V7X 1/0 Cable_. •. 
Pl Connector Pins 

•. I 109 • • • ~ ·• •• 

110 

112 

113 

94 

~-------------------------------------------------..._-----~----------• . 
·-... IJ 

*Cable from V7X mainframe chassis (P slots) 1/0 port to first 1/0 expansion chassis • 
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MAlNT• CYCLE NU,1 c~O 

.: SPEr-«Y+UNIVAC PARTS MFGCODE 

: LIST .J ,w 
&PERRY &.NVAC 18 A DM8ION OF SPERRY CORPORATION 

'. fmL£ •• 
! PC Al8£MBLY•llC 

Wll 1__.. PART OR IDENT NO. 

191341 SU _I 
l8IUE DATE CONTROL 

lllOJ/OJ ~ 781 PL 

9 

DOCNO. 8HEET 

l 1 * 
CL.AU 

A * 
ICA UIM rtf M'E 8&ZE 

IA M A' D 

- DOCUMENT NO. "T DASH 
I t------+-------,---1---'"--1-__.:;:;.=::.:.;,.;;=:...._~-==.;_-+-------------------~--------~-----------~--------------~~-+---I 

ZOOI 
zooo 

; ••••• ******* *** 

••••• ******* *** 
I I 
2 4 
J 2 

• • • 10 

12 

J 
J 
2 
s 
l 

14 4 

1• .. 
11 ,. 

iO J 
22 l 

24 4 

21» II 

za I 

JO 1 

ll ' 
JJ • 

---~,--....._ - ..J.. 

UOMl111 ~ ~ 

• 94•1• •02 PL NEV A1 PIC AEV A1 RANGE 00 • O& EIR RELIAIED lllOJ/OJ 
N 17•J• •02 PL REV •1 PIC REY •1 RANGE 00 • 00 £1R R!LIAl!D 7tl1Z/2l 

* ********** **** NITH KIY Bill c••oo••••OOJ) VAR DATA PART • 00 ••••••••• 
~ 9a•&• •02 AIOYf PART IUPERIEDEO UNILATERALLY IY ••OOltl• Ol II/OJ/OJ 

* *******•*• **•* RE~ORK oo00l9l•OOI ~ •••1o•02 
£A ••0011• •Ot PC BOARO•llC 
EA I 3001195 •00 INTIGAATED CIRCUIT 
IA 
£A I 

t:• J 
EA I 
EA I 
EA l 
EA J 
£A I 
EA I 
EA 
EA I 

t:A I 
EA 
t:A 
EA l 

W7800UI •DO 

SOJ•SZO •00 

10011•• •OO 
2899571 •00 
J007755 •00 
'503•515 •00 
J008llJ •00 

JOIJJ54 •00 
soJolS7 •OO 

'1J49Q009J •01 
301Jl55 •00 
503e.50S •00 

W4900li7 •00 

wci9001za •Ol 
Z899587 •00 

l~JTCH, yOGGLE1 ROCKlR 
l~TEGMAT£0 CIRCUIT DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED ClRCuJT DIGITAL 
INTE&RAT£D CIRCUIT 
INTE&RATED CIRCUIT 
lhTEGRATED CJRCulT 
INTE&RAT£D CIRCUIT 
lhTE,RAT&D CJRCUlT DIGITAL 
1NT£GRATEO CIRCUJT, DIGITAL 
l~TEGRATED ClRCUIT•IC192 
INTfGRAT£D CIRCUIT 
INTEGRATED CIRCUIT, Dl&lt•L 
INtEGHATED CIRCUIT, DIGITAL 
lNTE&HATED CIRCUIT Ol&lTAL 

EA wG900554 •01 lhlf&RATED CIRCUIT, DIGITAL 
EA wo50i500 lOi REl,fxD,COMPOllJIUN,&l•w,51 

VAR DATA PART • 01 ••••••••• 

TTL 7475 • RlG LATCH 48T 
DPOT ON NONE OF, 1 05A JOVDC 

TTL 7473 * '' J•K DUAL 
TTL 7074 • '' D DUAL 
TTLH 7AHll * GT AND JIN 
TtLH 74H04 * GT HIX INVIRT 
TTLH 74HOO • IT NAND llN 
TTL 740• • IT HIX JNVIRT 
TTLH 74H01 * IT NAND IJN 
DUAL D TYPE ID81 TRI&, ,., 
TTLH 74H'50 
TTLH 74H2l 
TTLH 74HOI 
TTL 7'1l•l 
TTL 7411 
TTL 74115 
TTLH 74Hl0 
1000 OHMS 

Rl3 fUll 

* GT ANO llN 
• IT AND llN 

CNTR llT BIN 
QUAD ilN NAND 

* '' D QUAD 
GT NANO JIN 

kEf DEB ( l) Ml M2 ) ' ( i) Mll 
i ~ ....l. J J 

'-",------------------------------------~ 

• 

• * 

A 

A * 
I * 
• • 
I •· 

l * 
I • 

I * 
I * 
I * 
I • 

' . 
A * 
I * 
I * 
• * 
I * 
• * 
A * 
' . 



MAlNT. C~CLE NO.a ZoO 
SFE~V~UNIVAC PARTS MFGCODE 

· LIST J •"' 
&flEflRY UNIVAC IS A DM&KlH OF &PERRY CORPORATION 

lmLE Te 

PC All£MiU.Y•llC 

ISSUE DATE CONTROL 

ll/OJ/03 w 781 
PCC ADC Pa> COMM CODE 

lU 

DOC NO. AC SHEET 

PL ••001•1 l 2 • 
. CA WU IT 1YP£ SIZE CLA8I 

IA M A' D A * 
UIU PCC EJR ANO PART DESCRIPTION INFOAMATION jEcc IT jcHGI I PART OR IJENT NO. 

DOCUMENT NO. T DASH 

II 

IS 

19 

42 

115 

47 
f00l 

•001 

UDMl11a 

T 

•• I 
I 
I , .. 
I 
I 
I 
I 
I 

•• 

l 

1 

l 

' 

) I 

·....._,-

EA 

EA C 

EA 

IA 

EA 

EA l 
EA I 

)( 

x 

I 

w•sosooo:1s1 
REF DEi ! ( I> 
49lt.•57l•O• 
RE' Dll C l) 
REF DEi ( J) 

REl1fXD1COMPOllTION 
R4 THRU RlO 
CAP f XD CER Dl£L 
Cl CJ C4 

CIO C12 Cl3 
RE' DEi C S) C19 czo CZI 

• 

C 2) Rll 

C Z> c• 
( a) Cl4 

C •> CiZ 
w71oozoo 475 CAPACITOR, ,xo, TANTALU~ DIEL 

NEf DEi ( I) Ci C5 C9 C Zl Cll 
REf DEi ( JJ caJ CZ• t27 
~-sozsoo 511 RE81fXD1COHP08ITlOM1ll•w,s1 
RE' DEi C l) Rl5 

N•505000 121 AE81,XD1COMPOllTION 
REF DEi C 1) Rl• 
SOJo504 •00 INTEGRATED CIRCUIT DIGITAL 
3013703 •UO INTl,RATED CIRCUIT 
0000187 •01 LOGIC DIAGRAM BIC 
8~01IOJ •00 MARKJNG,MECHA~ICAL IPECI 

T I 

,5-. 51 150 OHMI 

sov +eo • IOI 
C7 Cl 
Cl• Cl? 
C24 C21 

510 OHMS 

101 
Cll 

.sw 51 azo OHMI 

iOOK Pf 

aov 

TTL& 74104 • GT HEX INVlRT 
TTLI 741JI * IT NAND IPR 

OIGN•f /G!NERAL IDENTIFICATION 

A * 

A t 

A • 

A * 

A * 

A * 
A * 
A * 
A * 

) ) 
~~.~~--·------~·----------........ ·------.~H-1~~~.-.."~P-..i~ 

... 



8 

" •, 

7 b 

~ .. ---.----------------- ----

r­
' 

-Q. 

121 

c 

A -14 -

B -14 -

Cl~ 

c2.c:J-

-14 -

D -47-

E -28-

-c::J-111 .. 

F -2•-

H -30-

~C3 
Rll 

K - 28 -

1 

2 3 
C4 -CJ-

28 . ~-~ I 
C7-c:J-

-28- [ ~ 
c21+c=J-

-28- - 26 -

ce -c:J-

-28 - -14 -

-18- ~~ L 

~'4=1- c9+c=J-

- 4 - -31-

-8- - 22 -

-c::J-cg 
11113-c::J-

-c:::J- ~ - 29 - I ~ -6 -

-;:::::J-- Ill\ 4 

2 3 

5 
_,,) 

4 

(10-CJ--

.. 

~ 10 -

~TIT[[] 
P0'>8 

q9 -c::::::J-

~ - 45 -

(II~ 
-26 -

-8 -

Ct2-<=J-

-24 -

-28 -

c 13 -c:::::J-

-4 -

4 

4 

5 6 

-16 -

-10 - -16 -

(14 -c:::J- c11-c::J-

~ -16 -

(18+-c=J-

-10 - -16 -

-IO - -4 -

CIS~ Ct9-c:::J-

~ -20- -6 -

••-c:::J- -c::riu 
-12 - -24 -

Ct6-c:J- C20-c:J-

-10 - -24 -

5 6 

3 

7 

-2 -
,~' 
I~ j -

;::u 
>-z 

C21 -c::J- (/)cru 
ll)W-
<ftnm 

-2 - I B 
Rl -c=J-
11•-c=J-

-2 -

C22 -c:::J-
••-c::J-

-2 -

fll)-c:::::J­
"5-r=J-

"' .., 

c 

...-~ --20---, F --, 

t< 

2 

'f!'i•! 

D ,, 
,I 

-11 

I' 

I 

1: 
1· 

2 Pl.cf:S c' 

~Tt!t: 

.& tbENTIFV PUG.ID ' 
2. NUMBERS 8UWE.EM D'-'!oMU A"E flt.ID .A. 
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I. 
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4 1 3 J 
NOTES: <UNLESS OTHERWISE SPECIFIED> 

AL.I. QESllSTCR$ V~F-s~•.t-...1 o--.~, '"'4""-'· ~S%. 
C:::.C..PACI~ ·./A....;..JE.~ ~I~ ""'1•C::'.CCl=A..~"ea,ac'-";: ~ "'/o. 
l=O\N"'i.~ A.t-.JC Gr~~D t:>tST'li?\'@.-...;'"liOt-..1 \:OR.. IC:' .. : 

~ TA.c;.e: - F"'I~ I~ l=OCC:. 14"DPl""-l IC:.' S 

::»1 ~ \o4. :=c>~ 14 1-'I "1 I C:.' S 

-~OU~t::!:) - Pl"-'9~1-.-.....i IC:.'• 
?lt...i I ~ 14. P1"'-1 \C:.'• 

£.XCE.J:::>'T"\0~15:.: 

c'& AT F'Z.,~ 4 E'­
'VO~'T'~ - l""lt...l 4 

Go"tO\J...aC - P•""-l '.\ 

•c.'• A\ A."'7 1 !!'"1, C'7. Cl' 

VOl...T.A.G.S:. - F>1~ 'S:. 

2 J 
ll£VISIONS 

A 1""~''' ·tl.2 I INACT/'IATtD •O() 'R~i.EA5£P-Oll l 11! Vlt;!. D SH. /J. 0 

1 

DATE}~ 

- GllltOUt-..1 Cl - l=*I~ . '2. 

OE!>,s:ilD'TION 

ilT&..E, QE.VIS IONS "rA eL.e. o~ C.ONTENTS. 
LC.. L..OCAllOl'-.I. C.14A~.,.. 

F=o""-"E;c:., G.-=ouNt:::. A~t:::. =>Ecow?...1"'-l ca CA.F'AC.1"'!"0"t"'!:a 

C:: CONN EC. TOR 'l='\.)NC.\\Ot-..J 

DE.VICE ADOQE$S DECOOE. L.OAO INITIAL CfGt15TE~, 
1.0AO ~1N•1.. c:l!C:,l&TEP 

e;EAO 1N1TIAL. REG.15.TE.Q ~E.NSE ~!.!i~ONSE., INITIAL.11.E 
IN1""IA1..-E3i..AL..~-i=·NAL C.ONiQ.OL. • I 

8 tC ACT1 VA'l'E, Ali BNO~ MAL. DE.VIC.E STOP 

'TQAP C.ONTCOL.,OUTPUT INITIAL QEC:.IST!~ E.NASlE, 
- -1:1.u::, i:IEGL..E.~T OE.TEC.T 'DEVICE S""OP 

r~ 1~1 .. c/>•NAL AOCRESS RECOl~TERS BIT~ O- 3 

.NIT14L/~IN4L AOD~ESS ~EGtSTERS e>1T5 4-1 

INITIAL/FINAL ACD~E.5.iS QEGJIST'EQ5 S1TS 8·11 

1Nt'Tl4L/~1NAL. ACCQE5S ~EC:,l:)TE.~Si 61T$ IZ-15 

-

KE't' e,1T ;:/EC:,15TE.~ 1 KE.'>' 61'T' ~!.C:,1:,iE.R i._0,0...0~1-.E, 

BIC MAP EQCIOC! !:>TOP 

SHEET NO. 

1.0 
1.1 . 
2.0 

.!.::i~4.0 -

~.o 

6.0 

i.o 

a.o 

q,o 

10.c 

11.0 

12.0 

13.0 

MULTISTATUS DWG 
SE£ fll>L FOR 'ART NUMIElll ITATUS 

COMPANY CONFIDENTIAL INFORMATION 

----------------THIS DOCUMENT CONTAINS CONFIDENTIAL 
INFOltMA TION OF THE SPERRY RAND COR· 1-----+--------------1 P'OU. TION. IN CONSIDERATION OF THE 
RECEIPT OF THIS DOCUMENT, THE RECIP· 1-----+--------------1 IENT AGREES NOT TO REPRODUCE. COPY, 

E. I~ USE OR TRANSMIT THIS DOCUMENT ANO/Oil 
---------------- THE INFORMATION THEREIN CONTAINED IN 

C Z 1 WHOLE OR IN PART, OR TO SUFFER SUCH 
ACTION IY OTHERS. FOR ANY PURPOSE. EX· 

t--R-1 -6-+--------------t CEPT WITH THE WRITTEN PERMISSION. FIRST 

---------------- OBTAINED: OF SPERRY RAND CORPORATION. 
ANO FURTHER AGREES TO SURRENDER SAME 
TO SPERRY RAND CORPORATION WHEN THE 

------------------ REASON FOR ITS RECEIPT HAS TERM I NA TEO. 
REFERENCE DESIGNATIONS 

HIGHEST NOT USED 

ASSEMBLY NO. ~<:;.. 00 19 I !DENT NO. ~oc 9-,_ 01 

-z.v ,3.o 4 . .:. 5.c c..o i.oje.o 9.o~.011 .q,-z..c1A.o~ 
~_l - A ~ APPROVAL SIZE CODE IDENT OWG NO. t---..... ----.-....,,.._....___. __ ..._ ...... _._ ...... __ ...__.. __ .._ __ ....,..._ __ ....., ______ --t NO. 

6600187 SHEET INDEX µ:tf.;,a~""-.c.J.........._.J ___ _,IMt~,,,,,,SI C 21101 
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4 

LOC CHIP TYPE WH£R£ USED 

I 
( 

jAI 1404 7.0 e.o 9.0 jg.o 9D 9.0 

f AZ '74:38 &L S.Q e.o s.o 9.0 [Z [Z 
14\(01 s . .::; [7 [7 [7 [7 z 

~: IA.1-104 1s.o s.o 9.0 s.o s.o 7.0 

. -i- I 

IAG i4HOI j9.0 9.0 19.o 9.0 l7 l7 
Ai 1 i476 9.0 9.0 !!30 9.0 IZ CZ 

I 

B1 1404 10.0 10.0 10.0 10.0 1'2 0 IZ.0 

B'2 I i4".36 SEl.. 10.0 110.0 10.C 10.0 v 1.2:" 
B3 I i4"=>1 10.0 v ~ lZ lZ l.Z 
B4 j 
B":> l4H04- 10.= :C.:J ;C.C IC 0 11.0 11.0 

~ 14H01 \~.::i 10.0 tO.::- 1c-.o IZ CZ 
E'7 14i~ 10 D IC.O I IC.0 tD.O IZ IZ 

Cl j 1404- 11.0 11.C- 11.0 1 •. 0 1?.D IZ.O 

c~ 14'38 &L 11.0 11\.Q 11.0 "0 l.Z IZ 
0 I i4,ct 11.0 [Z CZ IZ IZ [7 
C4 IA50A- 5.0 S.C j9.C ~:J 10.0 3 0 

cs I 
CE> 141-'10\ II(. 11.0 11.D 11.D i7 v ,c.., 141!:> 1\.0111.0 11.0 ~ :.o v v 

ro1 IA53B 8.0 8.0 6.0 B.C IZ V" 
02 1438 5EL ·2 .J .2.: 1:2.: ·Z.C' IZ IL:" 
0'3 1404 ~o 5.0 5.C '7.D I.() B.:J 
04 "14161 IZ'.O [7 [:2" lZ lZ 1Z 
Di:. 14H04 jr1.o 11.C 12 0 '.'Z.:'· 12 0 :z.c 

I :Jb 141401 2 c. IZ D ·'2 c i'ZO 7 v 
14/f) 120 12 D 1'2.C ;z.o 7 [7 

I I ('-" 
E.1 14~5El l.C BO jB.O '8.D 7 lZ 
E2 iAl-\14 s.c s.017 7 7 v 
GI 14H50 s.o 1"?..Cj/ 7 [7 v 
E4 141-11 I .s.c s.o ls.o C2" CZ CZ 
ES 14-H04 1.s..o :,.o 5.0 cc..o eo 80 

Eb l iAI'.:; l"=-C i.O v v 7 v-· 
El I 

I 
I 

F'\ 3COI t::.::1 E.O 6.0 8.0 V7 v 
F2 74'"7'3 e.o B.O 7 / 7 7 
i:3 "l4Hl0 .SC BO so [7 [7 CZ 
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SECTION 1 

GENERAL DESCRIPTION 

The Buffer Interlace Controller (BIC) is a special-purpose 
hardware option for use with SPERRY UNIVAC V70 series 
and 77 series computers. This manual is divided into six 
sections: 

Features and specifications 

Installation and interconnection 

Operation 

Theory of operation 

Maintenance 

Mnemonics list 

Documents such as logic diagrams. schematics and parts 
lists are supplied in a system documentation package. 
This documentation is assembled when the equipment is 
shipped, and reflects the configuration of a specific 
system. 

There are two versions of the BIC available. One version 
(without key bits) is for systems that do not have the memory 
map option and the other version (with key bits) is for 
systems that do.hc;lve the memory map option. 

The function of the BIG is to free the processor to perform 
other program functions during block word transfers be­
tween memory and peripheral controllers. Cycle-stealing 
trap requests inhibit the processing of a stored program 
for only the memory cycle required to transfer one word 
of data between memory and a peripheral controller. 
Operation register contents are not changed by the transfer, 
thus freeing the processor to execute an instruction from 
the stored program between successive data word 
transfers. 

The BIG will perform OMA transfers at the peripheral device 
rate up to a maximum rate defined as follows: 

R 
max 

+ T IUCX 

R CPU max 

where: R maK is the maximum rate through a BIG 
(words I second) 

R CPU is the maximum OMA rate for the 
processor (wordstsecond) 

T iucx is the period of interrupt clock 
(seconds) 

As an example, the maximum OMA rate for an·y V70 
series computer with core memory and a 990 nanosecond 

interrupt clock period is 361,800 words/second. The maxi­
mum rate through the BIG is then: 

R max 266,383 words/ 

+ (990 x 10-9) second 
361,800 

The BIG monitors trap requests initiated by the peripheral 
controllers. 

Up to ten peripheral controllers can be connected to one 
BIC. Using standard 110 device addressing, a computer 
system can include up to four BICs. 

The BIG is considered to be an 110 controller. Priorities 
for optional controllers having trap or interrupt capabilities 
are established by the order of their placement in the priority 
chain. The BIG is a system priority device; however the 
peripheral devices connected to it have no priority of their 
own. 

Table l·l lists the BIC specifications. 

Table 1-1. BIC Specifications 

Parameter 

Organization 

Description 

Contains input receivers and 
output drivers, two 16-bit 
address registers, a 4-bit key 
register, and a sequence con· 
trol circuit 

Control capability Up to ten peripheral controllers 

110 transfer rate Synchronized to peripheral device 
rate 

I 10 signal limits 
(rise/fall) 

logic levels 
(internal) 

logic levels 
(110 bus) 

Size 

Minimum 10 nanoseconds; maximum 
100 nanoseconds 

High = + 2.4 to + 5.0V de 
low= Oto +0.4Vdc 

High = + 2.8 to + 3.6V de 
low = 0 to + 0.5V de 

Contained on one 7-3/4-by 12-inch 
(19.7 x 30.3 cm) printed-circuit 
board (continued) 
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GENERAL DESCRIPTION 

Table 1-1. BIC Specifications (continued) 

Parameter 

Interconnection 

Connectors 

Power 

Operating 
environment 

1-2 

Description 

Interfaces with 110 cable through 
backplane connector; connects to 
peripheral controllers through the 
backplane connector or through a 
cable 

One 122-terminal card-edge connector 
(mates with female connector at back­
plane) and two 44-terminal card-edge 
connectors ( each mates with a 
44-terminal connector on B cable 
for special configurations) 

+ 5V de at 0.6A 

0 to 50 degrees C; 10 to 90 percent 
relative humidity without condensation 



SECTION 2 

INSTALLATION 

The SIC has been packed and inspected to ensure its arrival 
in good working order. To prevent damage, take care 
during unpacking and handling. Check the shipping list to 
ensure that all equipment has been received. Immediately 
after unpacking, inspect the equipment for shipping 
damage. If damage exists: 

• Notify the transportation company 

• Notify Sperry Univac 

• Save all packing material 

2.1 PHYSICAL DESCRIPTION 

The BIC circuits are contained on a single printed-circuit 
(PC) board (pin 44P0689). As illustrated in figure 2-1, the 
board contains three connectors P1, J1, and J2. Connectors 
J1 'and J2 are wired in parallel and contain the peripheral 
control lines. Connector P1 also cpntains the same periph­
eral control lines as well as all 110 bus control signals for 
the BIC. Connectors J1 and J2 are used for special configu­
rations. 

2.2 INTERCONNECTION 

When two or more BIC controllers are installed in the same 
chassis, the B cable signals are connected only to the 
controller or controllers with which each BIC communi­
cates. There are no B cable signals between BICs. If the 
BIC and the peripheral controllers are installed in different 
chassis, the interconnection is made through the J1 and 
J2 connectors. Figure 2-2 illustrates SIC/peripheral inter­
connections. 

122-PIN 
CONNECTOR 

Pl 

44-PIN 
CONNECTORS* 

* CONNECTORS Jl AND J2 ARE PARALLEL WIRED 

VTll-1791 

Figure 2-1. BIC Board (Component Side) 

2.3 INTERFACE DATA 

All BIC input/output signals utilize receiver/driver stages 
to buffer internal circuits and external lines. The BIC inter­
faces with the computer via the "-1" signal lines and with 
peripheral controllers via the "-B" signal lines listed in 
table 2-1. The corresponding pin number of circuit card 
edge connector P1 follows each signal mnemonic (see logic 
diagram 91 C0459). Refer to section 6 for definitions of the 
mnemonics. 

Table 2-1. BIC Inputs and Outputs 

INPUTS OUTPUTS 

BCOX-B 52 EB10-I 16 OCEX-B 56 EB12-1 18 
BIMES-1 93 EB11-1 17 OESX-B 60 EB13-1 19 
CDCX-B 54 EB12-I 18 EB00-1 2 EB14-1 20 
ORYX-I 29 EB13-1 19 EB01-1 4,68,69° EB15-1 21 
EB00-1 2 EB14-1 20 EB02-1 6,71,72 INTX- 75 
EB01-I 4,65 EB15-I 21 EB03-I 8 IOK1-I 109 
EB02-1 6,70 FRYX-1 27 EB04-I 10 IOK2-1 110 
EB03-1 8 IUAX-1 44 EB05-1 11 IOK3-1 112 
EB04-I 10 IUCX-1 45 EB06-1 12 IOK4-1 113 
EB05-I 11 PRMX-1 37 EB07-1 13 PRNX-1 42 
EB06-I 12 SYRT-1 43 EB08-1 14 SERX-1 31 
EB07-I 13 TROX-B so· EB09-1 15 TAKX-B 58 
EB08-1 14 TRQX-B 49 EB10-I 16 TPIX-1 33 
EB09-I 15 EB11-I 17 TPOX-1 35 

NOTE: On systems with memory map, the BIMES-1 and 
BTMES-1 signals are floating and must be pulled up to +5 
volts by adding the following jumpers: 

a. ·on each backplane slot, pin 93 (SIMES-I) is 
connected to pin 73 (PRMY-1). 

b. On each PMA/BTC backplane slot, pin 96 (BTMES-
1) is connected to pin 73 (EXPU+). 

Many peripheral controllers, under software control, can 
transfer data either by programmed 110 or via BIC control. 
Controllers for peripherals such as discs and drums usually 
are not able to transfer data via programmed 1/0 due to 
their high transfer rates. Figure 2-3 shows a computer 
system with peripheral controllers that operate with and 
without BIC. Figure 2-4 is typical interface logic. 

2·1 
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INSTALLATION 

DCEX-8 
DECX+ 

-

DEVICE 
SELECTED 

DESX-B 
DESX+ DESX-

-

DISCONNECT 

INPUT/OUTPUT 

DATA REQUEST 

TAKX-B TAKX+ 

VTll-2J:ZA 

Figure 2-4. Typical B Cable Interface Logic 
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SECTION 3 

OPERATION 

The BIC has no operating controls or indicators. It operates 
under program control. 

3.1 1/0 INSTRUCTIONS 

The BIC responds to the instructions listed in table 3-1. 
Two device addresses are assigned to each BIC to 
differentiate functions directed by the 110 instruction. 
Addresses 020 through 027 are reserved for BICs. Address/ 
instruction codes in table 3-1 are for the first BIC in a 
system. If additional BICs are installed, the addresses 
shown should be incremented by two for each additional 
BIC (i.e., second BIC addresses should be 022 and 023). 

Table 3·1. 1/0 Instructions 

Octal 
Mnemonics Code Description 

External Control 

EXC 020 100020 Activate BIC 
EXC 021 100021 Initialize 
EXC 0321 100321 Enable loading of key bits 

Transfer 

OAR 020 103120 Load initial register from A 
OBR 020 103220 load initial register from B 
OME 020 103020 Load initial register from 

memory 
OAR 021 103121 Load final register from A 
OBR 021 103221 load final register from B 
OME 021 103021 Load final register from 

memory 
INA 020 102120 Read initial register into A 
INB 020 102220 Read initial register into B 
IME 020 102020 Read initial register into 

memory 

Mnemonics 

CIA 020 

CIB 020 

SEN 020 
SEN 021 
SEN 0121 

Octal 
Code 

102520 

102620 

101020 
101021 
101121 

Description 

Read initial register into 
cleared A 

Read initial register into 
cleared B 

Sense 

Sense BIC not busy 
Sense abnormal device stop 
Senses if BIC has been stopped 

due to a memory-map error 

3.2 PROGRAMMING CONSIDERATIONS 

The user writes the programs that use the BIC. When 
preparing a program for use with the BIC, the programmer 
first initializes then senses the status of the BIC and the 
selected peripheral controller. After a not-busy response is 
received from both the BIC and the peripheral controller, 
the BIC address registers are loaded with the initial and 
final memory addresses of the block of data to be 
transferred, a BIC activate enable instruction is placed on 
the I /0 cable, and the transfer is started. Although the 
program requires loops for use with sense instructions and 
to handle abnormal conditions, transfer of the data block 
is accomplished by the BIC without further program 
instructions. 

The key bit register (tor memory map option) is loaded by 
first issuing the "Enable (loadingof) Key Bit Register" in­
struction (0100321) followed by one of the "Load Final 
Register" instructions (0103021, 0103121, 0103221 ). 

3.3 SAMPLE PROGRAM 

Table 3-2 shows a typical service routine for the BIC, a 
Teletype paper tape punch operation under BIC control. 
Using DAS symbols with corresponding machine language 

Table 3-2. Typical Service Routine 

Memory Octal 
Location Code Label 

001000 
001000 101020 BICO 
001001 001007 R 
001002 100401 
001003 100021 
001004 005000 
001005 001000 

Variable 
Operation Field 

,ORG ,01000 
,SEN ,020,BIC1 

,EXC ,0401 
,EXC , 02, 
,NOP , 
,JMP ,•-3 

Comments 

CK BIC NOT BUSY 

INIT TTY 
INIT BIC 

(continued) 
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OPERATION 

Table 3-2. Typical Service Routine (continued) 

Memory Octal 
Location Code Label Operation 

001006 001002 R 
001007 101101 BIC1 ,SEN 
001010 001014 R 
001011 005000 ,NOP 
001012 001000 ,JMP 
001013 001007 R 
001014 103120 BIC2 ,OAR 
001015 103221 ,OBR 
001016 100020 ,EXC 
001017 100101 ,EXC 
001020 101020 ,SEN 
001021 001025 R 
001022 005000 ,NOP 
001023 001000 ,JMP 
001024 001020 R 
001025 101021 BIC3 ,SEN 
001026 001032 R 
001027 007400 ,ROF 
001030 102520 BIC4 ,CIA 
001031 000000 ,HLT 
001032 007401 BICS ,SOF 
001033 00.1000 ,JMP 
001034 001030. R 

000000 ,END 

octal codes, the program covers memory locations 01000 
through 01034. 

Once the program is loaded, the operator must insert the 
initial punch buffer address into the A register and the 
final address into the 8 register for each run. When 
started, the program will: 

a.· initialize the BIC and Teletype punch 

b. initiate the data transfer 

3·2 

Variable 
Field Comments 

,0101,BIC2 CK TTY WRITE READY 

, 
,•-3 

,020 SET BIC I REG 
,021 SET BIC F REG 
,020 ACTIVATE BIC 
, 0 10 1 CONNECT WRITE REG 
,020,BIC3 CK BIC NOT BUSY 

, 
,•-3 

,021,BICS CK ABN STOP 

,020 INPUT BIC I REG 

SET ABN FLAG 
,BIC4 

c. read the contents of the BIC initial register into the A 
register at the completion of the transfer 

d. set the overflow indicator if the termination was 
abnormal 

e. halt 

The punch buffer must contain only ASCII characters. The 
first character is 0222 (punch on) and the last is 0224 
(punch off). 



SECTION 4 

THEORY OF OPERATION 

The SIC is functionally divided into address registers and a 
sequence control circuit (figure 4-1). A functional descrip­
tion of these circuits is provided in the following 
paragraphs. 

4.1 ADDRESS REGISTERS 

The two address registers contain the memory locations of 
output c.r input data, depending on the I /0 instruction. The 
initial register stores the address of the first input or 
output word, and is incremented during each data-word 
transfer. When the block transfer is complete, the initial 
register contains the address + 1 of the last data word to 
be transferred. 

The final register stores the address of the last word to be 
transferred. Unless the peripheral device is abnormally 
stopped, the address in the fin(\I register will" be one less 
than the address in the initial register when the block 
transfer is complete. When the initial and final registers 
reach comparison, the block word transfer is complete. 

The key-bit register stores the four key bits that are used 
with the memory map. The key-bit register is not used on 
systems without the memory map. The enable instruction 
sets a flip-flop which directs the data being transferred by 
a load (of final register) instruction, into the key-bit register. 
The flip-flop is reset when the transfer is complete. 

4.2 SEQUENCE CONTROL 

The sequence control circuit generates the control signals 
which coordinate address and data transfer between the 
processor, BIC, and the peripheral controllers. The data are 
not routed through the BIC but are directly transferred 
between the peripheral controller and memory. 

Under program control, the processor senses that the BIG 
is not busy and prepares the BIG to receive the initial and 
final data addresses. The processor then senses that the 
selected peripheral controller is not busy and loads the 
initial and final registers and the key register. The BIG is 
then activated and the peripheral controller is started. The 
BIG then assumes control of the data transmission, allowing 
the processor operational registers to be used by the pro­
gram for other functions. 

Data transfer is accomplished between memory and the 
peripheral controller via the 1/0 bus. The SIC counts the 
words transferred and when the data block transfer is 
complete, disconnects the peripheral controller and as­
sumes a not-busy state. Data transfer may also be 
terminated upon request from the peripheral controller. 

4.3 OPERATING SEQUENCE 

The following paragraphs describe the sequence of opera· 
tions of the BIC. Refer to the block diagram (figure 4-1 ), 
the timing diagram (figure 4-2), and the logic diagram 
91C0459 in volume 2. 

4.3.1 Initial Conditions 

The processor senses the BIG for a not-busy condition. 
The sense instruction places the BIG device address and 
a function code on the 1/0 bus. The BIG responds with 
a low SERX-1 if it is not busy (GDGX-B low). The processor 
then executes the initialize instruction which generates a 
low INIT- which prepares BIG for receiving the initial and 
final addresses of the block data to be transferred. 

The initial register is loaded from the 110 bus when data 
ready ORYX-I returns high and Llxx- is low. 

The final register is loaded from the 1/0 bus when ORYX-I 
returns high, and LFRX + is high. 

4.3.2 Device Selection 

The processor executes the activate BIC instruction which 
causes DCEX- B to go low. This signal is sent to all 
peripheral controllers connected to the BIC. The processor 
then executes an instruction to select a peripheral device. 
This instruction with DCEX- B low, connects the selected 
device to the BIC and starts the device. 

The connected peripheral controller sends a low CDGX-B 
to the BIG causing DGEX-B to go high, thus disabling the 
selection of any other peripheral controllers. When GDCX-B 
goes low, the connected peripheral controller also selects 
the state of TROX-B. When data is to be transferred to 
memory, a high TROX-B is sent. If data is to be transferred 
to memory, a low TROX-B is sent. 

4.3.3 Data Address 

When the connected peripheral controller is ready for the 
data transfer, it sends a low TRQX-B to the BIC. The BIG 
then sends a TPIX-1 or low TPOX-1 to the processor, de­
pending on the state of TROX-B. 

When the processor is ready for the data transfer, it sends 
a low IUAX-1 to the BIG. IUAX-1 going low generates a 
low TAKX-B which is sent to the peripheral controller to 
initiate the transfer. The BIC then causes OIRX + to go 
high which gates the memory address, that is in the initial 
register plus the key bits onto the I I 0 bus. The connected 
peripheral controller is thus enabled. FRYX-1, from the 
processor, going high terminates the address phase of the 
BIC. FRYX-1 going high causes GLEX- to go high, which 

4-1 
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THEORY OF OPERATION 

causes the initial register to be incremented to the next 
memory address. 

4.3.4 Data Transfer 

The data transfer may be an output from or an input to 
the processor. For output, the processor places the data 
on the 110 bus, and the data is strobed into the peripheral 
controller by ORYX-I going high. For input, the peripheral 
controller places the data on the 1/0 bus when FRYX-1 
goes high and removes the data when ORYX-I goes high. 
81C keeps TAKX-8 low until the end of the transfer when 
IUAX-1 goes high. 

4.3.5 Transfer Termination 

When the contents of the initial and final registers become 
equal, the comparator circuit generates a high IEFX-. This 
creates a low DESX-8 which is sent to the peripheral 
controller. The peripheral controller then causes CDCX-8 
to go high. This causes the BIC to assume a not busy state. 
The transfer of data is thus terminated. 

When an abnormal device stop occurs, the peripheral con­
troller terminates the tram;fer without regard to the contents 

4-4 

of the initial and final registers. The peripheral controller 
generates a low 8CDX-8. This causes a low DESX-8 to 
be sent to the peripheral controller. The peripheral con­
troller responds with a high CDCX-8. This causes the 81C 
to assume a not busy state. The transfer of data is thus 
terminated. After an abnormal device stop, the processor 
can read the contents of the initial register to determine 
the number of words that were transferred. The number 
in the initial register will be the address of the last word 
transferred plus one. 

An abnormal device stop can occur as a result of any of the 
following situations: the length of the data block is 
unknown, and the device has detected the end of the data; 
the peripheral controller has detected an invalid operation 
of the device; the processor has issued an instruction to 
stop the operation of the peripheral device. 

Another abnormal stop is created when an error is detected 
by the memory map during a BIC operation. The error 
causes 81MES-1 to go low. This causes a low DESX-8 
to be sent to the peripheral controller. The peripheral con­
troller responds with a high CDCX-8. This causes the SIC 
to assume a not busy state. The transfer of data is then 
terminated. 
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