






mil .. Preliminary MicroVAX 78532 

Requiements 
Symbol Parameter Test Condition Min. Max. Units 

III Input leakage O<V,,<VODI -10 10 !1A 
current 

Toc Output leakage 0.4 <V'n<VDD1 -10 10 IlA 
current 

Icc Active supply 1 ... =0, TA=O°C 500 rnA 
current 

C'n Input capacitance 10 pF 

*Minimum pullup resistor = 470 ±5%. 

ac Electrical Characteristics 

The electrical characteristics for the signals used to control the information transfers to and from 
the MicroDMA are defined in the following paragraphs. The following notes apply to both the 
MicroVAX bus timing diagrams and the I/O bus timing diagrams and their associated tables. 

• The timing parameters are specified in terms of the clock (CLK!) period, where CLKI=tclP=P 
P is nominally 25 ns. 

• All times are in nanoseconds except where noted. 

• ac characteristics are measured with a purely capacitive load of 100 pF. Times are valid for loads 
of up to 100 pF on all pins. 

• ac high levels are measured at 2.0 V, and ac low levels at 0.8 V. 

• S = the number of slipped microcycles during a bus cycle. A MicroVAX bus microcycle is 
nominally 8P or 200 ns and the I/O bus microcycle is normally 4P or 100 ns. 

• N = the number of MicroVAX and I/O bus microcycles in a DMA transfer. N has a minimum value 
of2. 

The following notes apply to the MicroVAX bus timing diagrams and their associated tables. 

• The sampling window is used to sample the RDY and ERR asynchronous signals. The RDY and 
ERR signals are qualified by the assertion of the AS signal. The effect of these signals on the 
current bus cycle is as follows: 
1. The bus cycle concludes at the end of the current microcycle if the RDY or ERR signal is 

asserted throughout the sampling window while the AS signal is asserted. 
2. If a transition of the RDY or ERR signals occurs during the sampling window while the AS line 

is asserted, the result is indeterminate. 
3. PS=Clock period (P) times slipped microcycles (S). 
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Figure 31· MicroVAX 78532 Micro\1;1X Bus Master Write Cycle Timing 

Table 23· MicroVAX 78532 Bus Master Read and Write Cycle Timing Parameters 

Symbol Signal Definition Requirements (ns) 
Min. Max. 

t AAS DAL < 31:00 > address setup time to AS assertion 2P-28 

tASA DAL < 31:00 > address hold time after AS assertion 2P-15 

tAS[)B AS assertion to DBE and DS (read) assertion 3P-15 3P+20 

tASDI AS assertion to read data valid' llP- 30+8PS 

tASDSO AS assertion to DS assertion (write) 5P-15 5P+20 

t AsDZ AS and DEE deassertion to busslave DAL < 31:00 > 2P-20 
three-state 

tASHw AS deassertion width 4P-25 

tASLW AS assertion width 12P-15 +8PS 
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Symbol Signal Definition Requirements (ns) 
Min. Max. 

t ASWB AS assertion to beginning of RDY and ERR sample 6P - 45 + 8PS 
window 

t ASWE AS assertion to end of Ri5Y and ERR sample window 6P + 10 + 8PS 

t ASWR WR/BM < 3 :00 >/CS < 1> hold time from AS P - 20 
deassertion 

tBMAS BM<3:00> setup time before AS assertion 2P-25 

tOBLW DBE assertion width 9P - 20 + 8PS -

t oons DAL< 31:00 > write data setup time to DS assertion 3P- 30 

t nsAs DS deassertion to AS and DBE deassertion P-15 

tosn DAL<31:00> read data hold time afterDS 0 
deassertion 

tosm 

tnsoo 

tnsoz 

tDSI-WO 

DS assertion to DAL< 31:00 > read data valid 

DAL<31:00> write data hold time from DS 
deassertion 

8P-35+SPS 

3P-20 

DS deassertion to bus slave DAL< 31:00> three-state 3P- 20 
on read bus cycles 

DS deassertion width (read) SP - 50 

DS assertion width (read) 8P - 20 + 8PS -

DS assertion width (write) 6P-20+8PS -

RDY internal sample window end to DAL<31:00> 5P-25 
read data valid 

WR and CS < 1 > setup time before AS assertion 3P- 35 

*Read data is valid if tASIlI or tD51l1 conditions are satisfied. 
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Figure 39· MicroVAX 785]21/0 Bus S14ve Write Cycle Timing 

Thble 28 • MicroVAX 78532 I/O Bus Slave Read and Write Cycle Timing Parameters 

Symbol Signal Defmition Requirements (ns) 
Min. Max. 

tlASDSR Required lAS assertion to IDS assertion delay (read 3P-30 3P+25 
cycles) 

tlASDS\/(' Required lAS assertion to IDS assertion delay (write 5P-25 5P+25 
cycles) 

trAsH lAS deassertion width 2P+25 

tlASRE lAS deassertion to IRDY/IERR deassertion 100 

tIBMS IBM < 3 :0 > setup time before lAS assertion P-25 

tmDHR IDAL < 31: 00> data hold time after IDS deassertion 0 
(slave reads) 

tlDDHW Required IDAL<31:00> hold time after IDS deas- 35 
sertion on MicroDMA bus-slave writes 

t lDDSW Required IDAL< 31:00> setup time before IDS deas- 20 
sertion on MicroDMA bus-slave writes 

tm•Ass Required IDS deassertion to lAS de assertion delay P-20 
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Symbol Signal netmition Requirements (ns) 
Min. Max. 

tmsDs IDS deassertion to IDAL< 31:00 > three-state 

tmDA Required IDAL < 31: 00> hold time after lAS assertion 35 

lRDY assertion to IDAL < 31:00 > data valid for 
MicroDMA bus-slave reads 

P+35 

t lSDA Required IDAL<31:00> setup time before lAS 15 
assertion 

IWR/IBM < 3:0 > hold time after lAS deassertion P-25 

IWR setup time before IAS assertion 3P-50 

I/O Bus DMA Cycle 

55 

Figure 40 is a timing diagram for the I/O bus DMA cycle. Table 29 lists I/O bus DMA cycle timing 
parameters. 
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Figure 40· MicroVAX 78532 IIO Bus DMA Cycle Timing 
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1able 29 • MicroVAX 78532 I/O Bus DMA Cycle Timing Parameters 

Symbol Signal Definition 

t IADC Assert IDMG to IAS/IDSjIWR/IDBE/IBM < 3:0 > 
three-state 

tlADD IDAL < 31:00 > three-state to assert IDMG 

tlARG Asserted IDMR (internal) sample window end to 
IDMG assertion 

t1ASG lAS and IDBE deassertion to IDMG assertion 

Requirements (ns) 
Min. Max. 

40 

2P+5 

6P * 

4P-25 

tlDAS Asserted IDMG (internal) sample window end to lAS 
assertion 

lOP+ 35 +4PKt 

tlDBM Asserted IDMG (internal) sample window end to 
IBM<3:0> assertion 

tmcND Deassert IDMR to IAS/IDSjIWR/IDBEjIBM<3:0> 
three-state 

t lDeR IDMG deassertion to IDMR reassertion 

t l1lRG Deasserted IDMR (internal) sample window end to 
IDMG deassertion 

'Maximum value determine by latency specifications. 

2P+1O 

tK = The number of microcycles (0, 1,2,3,4) that the sequencer is busy. 

I/O Bus Transfer Request 

9P+45 +4PKt 

3P+35 

2P+40 

Figure 41 shows the I/O bus transfer request signal timing and Table 30 list the timing parameters. 

IClKO 
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Figure 41· MicroVAX 78532 I/O Bus Transfer Request Timing 
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Many system design requirements and options are included as integral parts of the chip. A high­
performance processor using a four-level prefetch pipeline, resident memory management, 
floating-point arithmetic, console octal debugging technique (ODT), microdiagnostics, and clock 
generation provide efficient system functionality in a single package. The orthogonal instruction 
set allows fast and efficient programming to minimize development time and cost. The DCJ 11 
combines leadership system functionality with complete system software, a highly integrated 
design, and low-power consumption to allow new classes of microprocessor applications. A block 
diagram of the De] 11 is shown in Figure 1. 

. Signal and Pin Descriptions 

The input and output signals and the power and ground connections for the DCJ1160-pin DIP are 
shown in Figure 2 and defined in Table 1. These signals are briefly described in the table and a more 
detailed description of the signal functions is contained in the following paragraphs. The system 
interface refers to the user's application of the DCJll and must be capable of providing or receIving 
these signals. 

TEST 1 1 DAlO6 
AIOO 2 DAlO7 
AIOl 3 DAlOS 
AI02 4 DAlOO 
AI03 5 DAl09 
PWAF 6 DAL10 
FPE 7 54 DAL 11 
EVENT 8 53 DAL12 
HALT 9 52 DAL13 
IAOO 10 51 DAL14 
lAO 1 11 50 OAL15 
IA02 12 49 DALOl 
IR03 13 48 DAL02 
PARITY 14 47 DAL03 
GND 15 DCJ11 46 'k:c 
'k:c 16 45 GND 
BSO 17 44 DAL04 
as 1 18 43 DAL05 
MAP 19 42 DV 
ABORT 20 41 BUFCTL 
DAL21 21 ALE 
DAL20 22 STAB 
DAl19 23 38 SCTl 
DAlla 24 37 XTAlO 
DAll7 25 36 XTALI 
DAll6 26 35 ClK 
DMR 27 34 ClK2 
MISS 28 33 INIT 
PADC 29 CONT 
NOT USED 30 TEST2 

TOP VIEW 

Figure 2· DCJll Pin Assignments 
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Preliminary DCJll 

Table 1 • DCJll Pin and Signal Summary 

Pin Signal Input/Output Definition/Function 

21-26, DAL<21:00> input/output' 
43-44, 
47-60 

17-18 BS<1:0> output' 

19 MAP output' 

2-5 AIO < 3:0> output' 

40 output' 

41 BUFCTL output' 

Data/address lines-Time-multiplexed data and 
address bus. 

Bank select-These time-multiplexed signals define 
the type of physical address on the data/address bus, 
and indicate if either a cache memory bypass or a force 
mISS occurs. 

Map--This time-mulitiplexed signal indicates if the 
I/O map is enabled or if a DMA grant occurs. 

Address input/output-These signals indicate the type 
of transaction currently heing executed, i.e., read, 
write, or lACK. 
---------.------.------

Address latch enable-Latches addresses, AIO codes, 
map enable signals, and the BS control signals. 

Buffer control-Indicates the direction of data on the 
DAL bus. The line is active (low) when the DCJl1 is not 
driving to the DAL bus. 

-----------------------------
38 output' Stretch control-Identifies the extended portion of 

stretched cycles. The edges can be used to strobe data. 
---------------------------
39 STRB output' Strobe-General purpose strobe signal. 
------------------- .. _----------
29 PRDC output' 

20 input/output' 

28 MISS input' 

42 DV input' 

32 CONT input I 

27 DMR input I 

10-13 IRQ<3:0> input' 

9 HALT input' 

----------
input' 

-----_._-------

Predecode strobe-Indicates when the prefetch buffer 
is being decoded as the next macroinstruction_ 

Abort--Indicates that an abort condition exists, i.e., a 
memory management or address error, bus timeout, 
nonexistent memory, or parity error. 

Miss-Reports the hit or miss status of the current 
cache memory entry lookup. 

Data val id-Set to latch data into the DC) 1 L 

Continue-Used to terminate all extended cycles. 

Direct memory access request-lJsed to force a current 
cyde to be extended_ 

--------
Interrupt Request < 3:0 > -Four maskable interrupt 
request lines. 

Halt-A low-priority nonl11askahle interrupt that 
forces the system into console mode. 

Event---A maskable interrupt that forces a trap 
through vector location lOtl 
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Figure 3 shows the input and output signals grouped according to signal function. 

INTERRUPTS 

DATA CONTROL 

BUS ERROR 

DMACONTROL 
CACHE CONTROL 

INITIALIZE 

CLOCK INPUT 

Data and Address Bus 

0 IRQ 

IRQ 

PWR 
FPE 

3 

F 

NT 

T 

EVE 

HAL 

DV 
CON T 

T 

I XTAL 
XTALO 

TEST 
TEST 

1 
2 

DCJ11 

DAL<OO> 

DAL<1S> 
DAL< 16> 

DAL<21 > 

AIOO 

AI03 

BSG 

BS1 

BUFCTL 
ALE 

STRB 
SCTL 

PRDC -- MAP 

CLK2 
elK 

Figure 3 • Dc.] 11 Signal Functions 

DeJll 

DATA/ADDRESS 

ADDRESS 1/0 

BANK SELECT 

DATA CONTROL 

CLOCK OUTPUT 

Data and address bus (DAL < 21:00 > )-The data and address bus consists of 22 time-multiplexed 
data and address lines. The basic bus consists of DAL < 15 :00 > and is bidirectional. The extended 
bus consists of DAL<21:16> and is used for outputs only. During the first half of each 
transaction, the DCJll provides either a physical address, the acknowledged interrupt level or a 
general purpose code. The physical address can use aU 22 bits of the bus. The acknowledged 
interrupt level uses DAL<03:00> and the general purpose code uses DAL< 07:00> . During the 
second half of the transaction, the DCJll transmits or receives data on the basic bus 
(DAL< 15:00». The extended bus lines (DAL< 21:16» are driven with test information when 
the BUFCTL signal is asserted. The data being transmitted or received depends on the type of bus 
transaction being performed and is described under bus operations. 
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Memory Management Register 0 
The memory management register 0 (MMRO) provides memory management register control and 
records status. The format of the information in the MMRO is shown in Figure 14 and the function 
of the information is described in Table 14. 

ABORT PAGE 
'---- LENGTH ERROR 

ABORT 
'------ NON-RESIDENT 

03 

f 
PAGE MODE PAGE NUMBER 

PAGE ADDRESS 
SPACE I/O ENABLE RELOCATION 

Figure 14· Dern Memory Management Register 0 Format 

Table 14· DC} 11 Memory Management Register 0 Description 

Bits" Description 

15 Abort nonresident-Set by attempting to access a page with an access control field key 
equal to 0 or 2. It is also set by attempting to use memory relocation with an illegal 
processor mode (PSR 15 :14 = 2). 

14 Abort page length error-Set by attempting to access a location in a page with a block 
number (virtual address bits 12:06) that is outside the area authorized by the page length 
field of the page descriptor register for that page. 

13 Abort read-only access violation-Set by attempting to write in a read-only page. Read­
only pages have access keys of 1. 

12:07 Not used. 

06;05 Processor mode-A read-only bit that indicates the processor mode kernel/supervisor! 
user/illegal associated with the page causing the abort (kernel = 00, supervisor =01, 
user = 11, illegal = 10). If the illegal mode is specified, an abort is generated and bit 15 is 
set. 

04 Page space-A read-only bit that indicates the address space (lor D) associated with the 
page causing the abort (0= I space, 1 = D space). 

03:01 Page number-Read-only bits that contain the page number of the page causing the 
abort. 

00 Enable relocation-When set, all addresses are relocated. When cleared, memory 
management is inoperative and addresses are not relocated. 

* All bits can be read or written except as indicated. 
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. Interrupts and Traps 

The DCJl1 provides a set of trap, hardware, and software interrupt facilities. Four interrupt request 
lines allow the external hard\vare to interrupt the processor on four interrupt levels using an 
externally supplied vector. Eight levels of software interrupt requests are supported through use of 
the pmQ register. Internally vectored traps are provided to flag error conditions. Table 17 identifies 
the DC]l1 asynchronous interrupts. The synchronous interrupts are listed in Table 18. The 
execution of a HALf instruction may cause different operations depending on the halt options 
determined during powerup and on the mode of operation. 

In kernel mode, a halt option of 1 causes an illegal halt abort if the HALT instruction is executed. 
Bit 7 of the CPU error register is set and a trap is forced through vector 4. If the halt option is 0, 
execution of the HALT instruction places the system into console mode. Execution of the HAlT 
instruction in user or supervisor mode causes an illegal halt abort. 

The halt line usually has the lowest priority; however, it has high<~st priority during vector reads. 
This is to allow the user to break out of potential infinite loops. An infinite loop could occur if a 
vector has not been properly mapped during memory management operation. 

The DC] 11 also responds to conditions that result in an abort of the current operation. Aborts can 
be generated extemally or internally to the DCJll. During an abort condition, the DCJll generates 
a vector address to select a service routine similar to an interrupt and trap condition. It responds 
immediately to the abort rather than waiting for the end of the current microcycle. The ABORT 
signal is asserted during the first half of the stretched cycle to indicate an internal abort condition. 
The internally and externally generated abort conditions are listed in Table 17. 

Thble 17· DCJll Asynchronous Interrupts and Traps 

Vector Priority 
Interrupt Location Address Level * 

Red stack trap (CPU error register bit 02)' Internal 4 NM 

Address error (CPU error register bit 06)1 Internal 4 NM 

Memory management violation (MMRO bits 13:15)1 Internal 250 NM 

Timeout/nonexistent memory (CPU error register Internal 4 NM 
bits 04,05)' 

Parity error (PARITY, ABORTF External 114 NM 

Trace (T bit) Trap (PSW bit 04) Internal 14 NM 

Yellow stack trap (CPU error register bit 03) Internal 4 NM 

Powerfail (PWRF) External 24 NM 

FP exception (FPE) External 244 NM 

PIR 7 (PIRQ bit 15) Internal 240 7 

IRQ 7 External User- 7 
defined 
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Interrupt 

PIR 6 (PIRQ bit 14) 

EVENT 

IRQ 6 

PIR 5 (PIRQ bit 13) 

IRQ 5 

PIR 5 (PIRQ bit 12) 

IRQ 4 

PIR 3 (PIRQ bit 11) 

PIR 2 (PIRQ bit 10) 

PIR 1 (PIRQ bit 09) 

Halt line (HALT) 

*NM = Nonmaskable 
1 = ABORT 
, = INTERRUPT or ABORT 

Preliminary 

Location 

Internal 

External 

External 

Internal 

External 

Internal 

External 

Internal 

Internal 

Internal 

External 

Tahle 18· DCJll Synchronous Interrupts 

Interrupt 

Memory Management 

FP instruction exception (FPS bits 11:08,15) 

PIRQ 

Memory Parity Error 

TRAP (trap instruction) 

EMT (emulator trap instruction) 

Iar (I/O trap instruction) 

BPT (breakpoint trap instruction) 

Timeout and reserved instruction 

Vector 
Address 

250 

244 

240 

114 

34 

30 

20 

14 

4 

Confidential and Proprietary 

DCJll 

Vector Priority 
Address LeveJ* 

240 7 

100 6 

User- 6 
defined 

240 5 

User- 5 
defined 

240 4 

User- 4 
defined 

240 3 

240 2 

240 1 

None-Places sys-
tem in console mode. 
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Figure 18· DC]l1 Stretched Non-I/O Timing Sequence 

Bus Read Transaction 
A bus read transaction shown in Figure 19 uses the DAL bus to read information hom memory, I/O, 
and other addressable registers. These transactions may be instruction stream read, data stream 
read, or the read portions of read-modiFy-write. The type of read transaction being performed is 
identified by the AIO code. The DCJll reads words and if a byte is required, the complete word is 
read and the excess byte is ignored. 

The DCJll reports memory management or address errors on the ABORT output during the 
nonstretched portion of the transaction. If the ABORT signal is asserted, the information on DAL, 
BS < 1:0>, and MAP lines should be ignored and the bus transaction should not be started. 

The read transaction is initiated by the assertion of ALE. This signal latches the AIO code, the 
physical address on DAL bus, the BS < 1:0> , and the MAP (I/O map enable) signaL The DC] 11 
latches the data on the rising edge of the T3 during a nonstretched transaction. A bus read is 
completed in four periods when all of the following conditions exist. 

• BS < 1:0> set to zeros (memory reference) 

• No cache bypass 

• No cache force miss 

• No DMA grant 

• No abort during a demand read 

• No cache miss reported on MISS 
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DMA Request and Grant Transaction 
When the external system requests the use of the DAL bus or wants to stall the DC] 11, it asserts the 
DMR input. This disables the DCJll from the DAL bus and causes a stretched transaction. The 
DMR input is acknowledged after the I/O map information is on the MAP output. The DMR input 
is the DMA request and the MAP output is the DMA grant. These signals should be recognized 
during NOP or read transactions. The write transactions stretch beyond four periods and the DAL 
bus may contain write data. The DMA transfer stretches the transaction beyond eight periods by 
two period increments, until the DC] 11 receives the CO NT signal to end the transaction. 

Interrupt Acknowledge 
The interrupt acknowledge transaction is used to acknowledge an interrupt request received 
through the IRQ<3:0> inputs. The vector address specified can be an internal predesignated 
address or an external address received on the DAL bus. The decoded interrupt level acknowledged 
is sent on the DAL< 03:00> lines at the beginning of the transaction. The DAL< 21:16> lines are 
set to one and DAL bits < 15:04> are set to zero. 

The interrupt acknowledge transaction shown in Figure 24, is initiated by the assertion of the ALE 
line that latches the AIO code and the acknowledged interrupt level. The transaction requires eight 
periods to read the vector address and can be stretched in two-period increments until the CONT 
input is asserted. The DV input is asserted to latch the interrupt vector address while the SCTL 
signal is asserted. An interrupt acknowledge cycle can be aborted during the stretched part of the 
cycle if the ABORT signal is asserted by external logic. The DCJll does not assert ABORT during 
the first part of the interrupt acknowledge cycle. If the abort occurs, the DC]l1 ignores the 
interrupt request and continues executing. 

Figure 24 • Jntemtpt Acknowledge Cycle Timing Sequence 
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Thble 31- DCllI de Input and Output Parameters 

Symbol Parameter Test Requirements Units 'lest 
Condition Min. Max. Circuit 

Vm High-level 70% Vee V Cl,C2 
MOSinput 

V1L Low-level 30% Vee V Cl,C2 
MOSinput 

V1HT High-level 2.2 V Cl,C2 
TTL input 

V1LT Low-level 0.6 V Cl,C2 
TTL input 

II Input-leakage o V:!!VI ~Vce -10 10 ~ C3,C4 
current 
non-Test inputs Vee = 5.25 V 

IILL Input current VIN=OV 0.1 5.0 rnA C5 
Test inputs 

Vee = 5.25 V 

J.,H Output current VOUT= Vee -0.4 V -2.0 rnA Cl 
at high level 

J.,L Output current VOUT =O.4 V 2.0 rnA Cl,C2 
at low level 

IoHT Output current VOUT=2.4 V -2.0 rnA C2 
at high TTL 
level 

J.,SH High level VOUT= Vee -1.0 V -0.2 -0.6 rnA C6 
sustainer 
current Vce =5.25 V 

J.,SL Low level VOlJT= 1.0 V 0.2 0.6 rnA C6 
sustainer 
current Vce=5.25 V 

J.,z Output leakage o V :!!VO ~Vcc -10.0 10.0 ~ C8,C9 
current' Vee =5.25 V 

IcCS8 Static power 20.0 rnA C7 
supply current' Vee =5.25 V 

C .. Input only 7.0 pF 
capacitance' 
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Symbol Parameter Test Requirements Units Test 
Condition Min. Max. Circuit 

ClO Input/output 15 pF 
capacitance> 

C"". Output 15 pF 
capacitance' 

Cm•x DCJll capacitance 100 pF 
plus external 
capacitance 

!Applies only in the high-impedance condition. 
lWith TEST!, TEST2, and all outputs open circuit. All other inputs equal to Vee. 
'Sampled and guaranteed, but not tested. Does not apply to ffiTi or f'Effi. 

Type 

TTL input 

TTL output 

MaS input 

MOSoutput 

TTL I/O 

TTLI/O 

Power 

Table 32· DCJll de Signal Test Summary 

Name 

IRQ<3:1>, HALT, PWRF, EVENT, PARITY 
DV, MISS, CONT, DMR, INIT and FPE 

DAL< 21:16 > , Ala < 3:0> , ALE, BUFCTL, 
SCTL, STRB, BS < 1:0>, MAp, and PRDC 

CLK and CLK2 

DAL< 15:00> 

Applicable de Test 

V1LT, lot, loHT' 
10z,10SH 

VLHT , V1LT, 10L' 
louT,loz 

!ceSB 

* ABORT must be driven with an open-collector driver because the DCJll has a pullup device that 
supplies losH' 

ac Electrical Characteristics 

The timing references and signal parameters of the DCJl1 are shown in the following figures and 
tables. Figure 30 shows the input and output voltage waveform characteristics. The test conditions 
used to perform the ac measurements follow: Figure 33 shows the output load circuits referenced 
on the tables and used to perform the output measurements. 
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I---T CYCLE-----1 --.j r- T CLKH 

"~ K I \ I \ I \ ____ ,,~ I J ~" ~ fo- 'om r ~ T PCYCLE----!'r-_-"'\ 

CLK2 

Figure 33· DCJl1 Cloc!: Output Timil1gl}(/avejof7ns 

Table 33· DCJll Clock Output Timing Parameters 

Requirements (ns) Load 
Symbol Parameter 15 MHz 18 MHz Circuit' 

Min. Max. Min. Max. 

tlNIl'W INn' pulse width lO-clock lO-clock 
periods periods 

tSCTLLH Initialization interval 300 250 

tCYCLE eLK cycle time 67 55 LoadC 

tCLKH eLK high width 28 24 LoadC 

tCLKL eLK low width 28 24 LoadC 

tR CLK rise time 7 7 LoadC 

t .. eLK fall time 7 7 Load C 

tPCYCLE CLK2 cycle time 67 55 Load B 

tpCI.kH CLK2 high width 28 24 LoadB 

tpcLKL CLK210w width 28 24 LoadB 

tpR CLK2 rise time 7 7 LoadB 

tpF CLK2 fall time 7 7 LoadB 

lRefer to Figure 31 for output load circuits used for the timing measurements. 
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Thhle 34· DCJll Nonstretched Bus Read Timing Parameters 

Requirements (ns) Load 
Symbol Parameter 15 MHz 18 MHz Reference Circuit' 

Min. Max:. Min. Max:. 

tAlOO AIO<3:0> delay 100 82 T-1.5 LoadB 

tOAl.O DAL valid delay 65 55 T -1, T1.5 LoadB 

tOAtH DAL valid hold 5 5 T1.5, T3 LoadB 

tDIS DAL output disable 35 25 T1.5 Load A 

tOMRS DMR setup2 30 20 TO 

tOMRH DMR hold' 20 20 TO 

tos DAL < 15 :00> setup 35 20 T3 

tOH DAL<15:00> hold 5 10 T3 

t"MS MISS setup 30 20 T3 

tHMH MISS hold 10 10 T3 

t po PRDC valid delay 50 50 TO LoadB 

tpID PRDC inactive delay 50 50 T2 LoadB 

tso Strobe active delay 0 35 0 35 Table 38 LoadB 

tSID Strobe inactive delay 0 35 0 35 Table 38 LoadB 

'Refer to Figure 31 for output load circuits used for the timing measurements. 
2The setup and hold signal requirements ensure the recognition of the next sample point. 
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Thble 35· DCJll Stretched Bus Read and Write Timing Parameters 

Requirements (ns) Load 
Symbol Parameter 15 MHz 18 MHz Reference Circuit' 

Min. Max. Min. Max. 

tAWD AIO <3:0> delay 75 82 T-1.5 LoadB 

teNTS CONTsetup2 30 20 T-3.5 

tCNl'H CONThold' 20 20 T-3.5 

tDALD DAL valid delay 65 55 T-I, TL5 LoadB 

tDALll DAL valid hold 5 5 T 1.5, T3 LoadB 

tDiS DAL output disable 35 25 T 1.5, T4 Load A 

toMRS DMR setup' .30 20 TO 

.tDMRH DMR hoJd' 20 20 TO 

tOVDH DAL < 15 :00> hold 35 25 DV deassert 

tOVD' DAL< 15:00> setup 35 25 DV deassert 

t DVF DV fall time 15 15 

tovH DV deassertion 0 0 T6.5 

tOYS DV deassertion 0 0 T4 

tovw DV pulse width 35 25 

tpD PRDC valid delay 50 50 TO LoadB 

t plD PRDC inactive delay 50 50 T2 LoadB 

tSD Strobe active delay 0 35 35 Table 38 LoadB 

tSID Strobe inactive delay 0 35 35 Table 38 LoadB 

'Refer to Figure 31 for output load circuits used for the timing measurements. 
'The setup and hold signal requirements ensure the recognition of the next sample point, 
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Thble 36· DCJll GP Read and Write Timing Parameters 

Requirements (ns) Load 
Symbol Parameter 15 MHz 18 MHz Reference Circuit' 

Min. Max. Min. Max. 

tABO ABORT delay 0 0 

tAns ABORT drive 30 20 T-2.5 

tAnw ABORT width 40+ tCLKH 40+tCl.KH 

tAIOD AIO < 3:0> delay 100 82 T-1.5 LoadB 

tC1'<TS CONT setup' 30 20 T-3.5 

tCNJ'H CONThold 20 20 T-3.5 

tDALD DAL valid delay 65 55 T-1, T1.5 LoadB 

tDALB DAL valid hold 5 5 T1.5, T3 LoadB 

tDH DAL < 15 :00 > hold 5 10 T3 

tOIS DAL output disable 35 25 Tl.5, T4 Load A 

tDMRS DMR setup' 30 20 TO 

tUMRH DMRhold' 20 20 TO 

tos DAL< 15:00> setup 35 20 '[3 

to·VDH DAL < 15 :00> hold 35 25 DV deassert 

I DVDS DAL < 15 :00 > setup 35 25 DV deassert 

tOVF DV fall time 15 15 

tOVlL DV deassertion 0 0 T6.5 

tOYS DV deassertion 0 0 T4 

t[)VW DV pulse width 35 25 

tHMs MISS setup 30 20 T3 

tHMH MISS hold 10 10 T3 

t pD PRDC valid delay 50 50 TO LaadB 

tl'lD PRDC inactive delay 50 50 T2 LaadB 

tsn Strobe active delay 0 35 0 35 Table 38 LoadB 

tSIll Strobe inactive delay 0 35 0 35 Table 38 LoadB 

'Refer to Figure 31 for output load circuits used for the timing measurements. 
'The setup and bold signal requirements ensure the recognition of the next sample point. 

Confidential and Proprietary 1-319 



Preliminary 

niTS T3fT1 TO T1 T2 T3 T4 T4 T4 T4 T4 T5 
ClK ~,... 

I-' f:Joof'~ r~ "\.J\....f\..._ 
-'--:-

'-l t AIOO II) 

> I -AID 

-l-j-:1- I 
I-':HMH ~-;;!;. tpl~ ~HMS --

tso....j ~ !-.)X --'so ~ --X MAP JXl OMG --=:tx ..::! !!::.. r--tOMA 

IX --
'-" ;:: --'so ... .... I-tso --X X BS --

tsO .... ~ 'SiD .... II- --
" V --- 'sID ~ 1~'sO " --'sD ..... . ..J --1-- I-'-"'SD - ~tABO --XI 'J --

_':'CNTS 

's[)~ 
'SIO .... ~ r--r tsD r- AI-

'" I""-.r----- --INTERRUPT L VECTOR 
t 'DIS ISLOW} 

_'2.~~~ ~~ 'DALH ~~_ 
------ f. ~~ I 

INTERRUPT INTERRUPT VECTOR to~·.~ 'OVOH --

LEVEL (FASTI . T rtov~"""'" I.--- 'DVF 
--

'ovs 

DAL 

DV 

Figure 39 • DCJll Interrupt Acknowledge Timing Sequence 
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Figure 40 • DCJI1 Interrupt Timing Sequence 
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Table 37· DCJll Interrupt and Acknowledge Timing Parameters 

Requirements (ns) Load 
Symbol Parameter 15 MHz 18 MHz Reference Circuit' 

Min. Max. Min. Max. 

tABO ABORT delay 0 0 

tABS ABORT drive 30 20 T-2,5 

tABW ABORT width 40+ t cLKH - 40+ tcLKH -

t AIOO AIO<3:0> delay 100 82 T-1.5 LoadB 

teNTS CONT setup' 30 20 T-3,5 

teNTH CONThold 20 20 T-35 

tOALD DAL valid delay 65 55 T-1, T1.5 LoadE 

tOALH DAL valid hold 5 5 1'1.5, T3 LoadB 

tDlS DAL output disable 35 25 T1.5, T4 Load A 

toMRS DMR setup' 30 20 TO 

tOMRH DMRhold2 20 20 TO 

tos DAL< 15:00> setup 35 20 T3 

tOYOH DAL < 15 :00> hold 35 25 DV deassert 

tovos DAL< L5:00> setup 35 25 DV deassert 

tOYF DV fall time 15 15 

t DVH DV deassertion 0 0 1'6.5 

tov> DV deassertion 0 T4 

tovw DV pulse width 3.5 25 

tHMS MISS setup 30 20 T3 

tHMH MISS hold 10 10 T3 

tpARS PARITY setup 20 22 Figure 39 

tpARI! PARITY hold' 20 22 Figure 39 

50 TO LoadB 

50 1'2 LoadB 

tso Strobe active delay 0 3.5 0 35 Table 38 LoadB 

tSID Strobe inactive delay 0 35 0 35 Table 38 LoadE 

Confidential and Proprietary 1-321 



Preliminal.'Y 

Symbol Parameter 
Requirements 
15 MHz 

t svcs 

Min. 

IRQ<3:0>,HALT, 20 
PWRF, FPE, EVENT 
setup' 

lRQ<3:0>, HALf, 20 
PWRF, FPE, EVENT 
hold' 

Max. 
18 MHz 
Min. 

22 

22 

Max. 

DCJll 

Load 
Reference Circuit' 

Figure 40 

Figure 40 

'Refer [0 Figure 31 for output load circuits used for the timing measurements. 
'The setup and hold signal requirements ensure the recognition of the next sample point. 

Signal 

ALE 

STRR 

BUreTL 

SeTL 

BS 

MAP 

ABORT 

1-322 

Table 38· DCJl1 tSIl and tsll> Parameter References 

tSIl Reference Edge 

TO.5 

T1.5 

1'1.5., first T4 

Second.T4 or T5 

T-0.5,1'1 

T1.5 

T-0.5 

tsm Reference Edge 

T3 

TO 

1'3, T-1 

T-2 
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DC319·AA DLll Compatible 
Asynchronous Receiver/Transmitter 

. Features 

• Hardware compatible with Digital's DLll series of interfaces 

• Asynchronous operation 

• Overrun and framing error detection and break detection 

• Compatible with both 8- and 16-bit data paths 

• Internal baud rate generation from 300 baud to 38.4k baud 

• Four realtime clock interrupt outputs. 

• One stop bit only 

• Common baud rate for both transmitter and receiver 

• Single 5-volt power supply 

• Single TTL clock 

. Desciption 
The DC319-AA is a Digital Link (DLll) compatible, asynchronous receiver/transmitter (DLART) 
designed for data communication between Digital's microprocessors and console terminals or 
communication devices. The DC319-AA, fabricated using N-channel MOS silicon technology, is 
contained in a 40-pin dual-inline (DIP) package that can be conveniently installed on a micropro­
cessor module or interface module. Figure 1 is a block diagram of the DC319-AA DLART. 

DAL< 15:0> 
A .. 
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" v BUFFER 

A2-

Al--

AO-

Cs---o REGISTER 
ACCESS 

RD----+O CONTROL 

WLB----+O 
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PBRi---c 
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BAUD 
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CONTROL 

BRS1-C 

BRSO--C 

r-

/ 
"" 

V "\ 
RCSR 
OR 

"'- V '" ./ RBUF 
'I 16 BIT " 

INTERNAL 
DATA BUS SHIFT REG 

{S-- PI lJ 
RECEIVER 
CONTROL 

f--

~ '" XCSR 

"-. v" OR 
XBUR 

'--
SHIFT REG 
iP- 51 

TRANS-
MITTER 
CONTROL 

-
f-------

Figure 1 • DC319-AA DIART Block Diagram 
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Chipkit Description-The following LSI-l1 chipkits are available and contain the components 
listed. 

• DCKll-AA Program Control Bus Interface Chipkit 
1 DC003 Dual-interrupt Logic· 
1 DC004 Register Selector Logic 
4 DC005 4-bit Transceiver Logic 

• DCKll-AB Designer's Program Control Bus Interface Chipkit 
1 DC003 Dual-interrupt Logic 
1 DC004 Register Selector Logic 
4 DC005 4-bit Transceiver Logic 
1 W9512 Double-height, wire-wrappable module 
1 BC07-D 10-foot, 40-conductor, plug-in cable 

• DCKll-AC DMA Bus Interface Chipkit 
1 DC003 Dual.interrupt Logic 
1 DC004 Register Selector Logic 
4 DC005 4-bit Transceiver Logic 
2 DC006 Word count/Bus Address Logic 
1 Dcmo Direct Memory Access Logic 

1 W9512 Double-height, wire-wrappable module 

• DCKll-AD Designer's DMA Bus Interface Chipkit 
1 DC003 Dual-interrupt Logic 
1 DC004 Register Selector Logic 
4 DC005 4-bit Transceiver Logic 
2 DC006 Word Count/Bus Address Logic 
1 DCmO Direct Memory Access Logic 
1 W9512 Double-height, wire-wrappable module 
1 BC07-D lO-foot, 40-conductor, plug-in cable 

UNIBUS Devices 
The UNIBUS is an asynchronous bus used with the PDP-ll and VAX processors. The UNIBUS 
devices facilitate the development of the bus interfaces. 

DC013 UNIBUS Request Logic-The Dcon is a 16-pin DIP device that contains the logic required 
to perform bus requests and to gain control of the UNIBUS. 

DC021 Octal Bus Transceiver-The DC021 is a 20-pin DIP device that contains eight bus 
transceivers used to transfer information between the UNIBUS and a user-developed interface. 
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Signal Input/Output Definition/Function 

II PEAD output 

II DMA PGOVF output 

II MAP PGOFV output 

II DMA INC ENA input 

II MAP INC ENA input 

II Parity bad-Indicates that the parity is not 
valjd during data transfers to and from the 
BIle. 

II DMA page overflow-Indicates that the 
DMA address register is full. 

II Map page overflow-Indicates that the 
MAP address register is full. 

II DMA increment enable-Allows the mas­
terport DMA address register to be incre­
mented. 

II Map increment enable-Allows the master­
port map address register to be incremented. 

U,ClO,A14,Mll Vee input Voltage-Power supply voltage. 

Pl,C12 VSB output Voltage-Back-bias voltage. 
-----------------------------------
C4,C7,C8,F3 GI\'D input Ground-Ground reference. 
G3,}3,K3,KI2, 
K14,L12,M7,M8, 
NI2 

II Data (II D < 31:00 > )-Bidirectional data lines that connect to a transparent input latch. The 
latch is controlled by the II DS signaL The three-state drivers are enabled by the II OE input. 

II Parity (II P < 3:0> )-Parity bits associated with each of the four bytes on the II D < 31:00 > 
lines. Valid byte parity must be generated by the user and loaded into the BCAl on lines II P < 3:0 > 
when transferring data, addresses, or command/mask/status information into the BCAL When 
loading 4-bit command/mask/status information, the parity generated must be for the complete 
byte, including the zeros in the unimplemented portion of the byte. The BCAl also generates parity 
for data loaded into the BCAl from the BUC and compares the parity it generates to the BCI PO bit. 
The II PBAD line is set if an error is detected regardless of the direction of data flow. The II parity 
bits are latched with the II D < 31:00> information by II DS signal and enabled by II OE signal. 

II Data Strobe (II DS)-This signal controls the transparent latches for the II D < 31:00> input 
data. The input latch is transparent when the II ])S input is asserted and the information is latched 
when the signal is deasserted. 

II Output Enable (II OE)-Controls the output drivers for the II D>31:00> and II P< 3:0> 
lines. When II OE is asserted, the contents of the II D < 31:00> output latch are transferred to the 
II D < 31:00 > data bus. When it is deasserted, the II D < 31:00 > lines become a high-impedance 
state. Line II OE has a 50-~A pullup circuit so that if the pin is not connected, it will remain 
deasserted. 

II Mask (II M < 3:0 > )-Controls the ability to perform an II operation to individual byte fields. 
\XThen the selected II M < 3:0> lines are deasserted, an II bus write operation for the correspond­
ing byte field is suppressed and an II read operation returns all zeros including the parity bit. The 
mask information is latched by the assertion of the II ,A.S line. Table 2 lists the II bus interface mask 
bit assignments. 

Confidential and Proprietary 4-139 



Preliminary VAXBI78743 

Table 2 • VAXBI 7874311 Bus Mask Bit Assignments 

II Mask lines" Valid data Valid parity 
3 2 1 o 
1 1 1 1 II D< 31:00> IIP<3:0> 

0 0 a 1 IID<07:00> II PO 

0 0 1 o II D< 15:08> II PI 

0 1 0 o II D<23:16> IIP2 

1 0 0 o IID<31:24> II P3 

* All other input combinations that specify the validity of the bytes on the II D < 31:00 > lines are 
allowed. 

II Address (II A < 6:0 > )-Controls the selection of the internal registers in the register file. Refer to 
Figure 4 for the hexadecimal address values assigned to the registers. The II A < 6:2> signals pass 
through a transparentlatch controlled by II AS input and may be used in a latched or unlatched mode. 
Lines II A < 6:2> are used to select the primary longword register being accessed and lines 
II A < 1:0> control the byte offset multiplexers attached to the internal registers as listed in Table 3. 

Table 3 • VAXBI 78743 Byte Offset 

II A line" Byte offset 
1 0 

L L none 

L H 1 

H L 2 

H H 3 

*H = high level, L= low level. 

For registers within the dual octaword buffer, the bytes that extend beyond the primary longword 
register are contained in the next adjacent register (A < 6:2> + 1) except when II A 
< 6:2 > = 00111. When the exception exists, the primary longword register is at the bottom of the 
buffer and the offset is transferred to the longword register addressed by 00000. For registers not in 
the dual octaword buffer, the bytes that are offset beyond the primary longword register are not 
written during write operations and-are returned as all zeros on read operations. 

II Address Strobe (II AS)-Controls the transparent latch for the II A < 6:0 > data and mask bits 
II M < 3:0>. The input latch is transparent when II AS is asserted and latched when deasserted. 

II Write Strobe (II WS)-Controls the writing of the internal register file. The input data from the 
transparent latches on lines II D < 31:00 > is loaded into the selected register during assertion of 
the II WR strobe. The deassertion of the selected II M < 3:0 > lines will inhibit the write operation 
for the corresponding byte field. When accessing the DMA octaword data buffers, the byte valid bit 
for the addressed location is set when its byte is written. 

II Read Strobe (II RS)-Controls the read operations for the II bus port of the register file. The 
read operation is initiated when the II RS line is asserted and the resulting output data is held in the 
II D < 31:00> output latch when the II RS signal is deasserted. Deassertion of the selected II 
M<3:0> lines will inhibit the read operation for the corresponding byte field. 
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II Clear Valid Byte (II CLRVB)-This signal is used to clear all the master port Byte Valid bits 
associated with the dual octaword buffer. 

II Parity Select (II PSEL) - Selects which source of parity (user supplied or internally gener­
ated) is passed to BCI PO output when data is transferred to the BUe. A low level selects user 
parity and makes the errors within the processor bus interface or the BCAl visible to the VAXBI 
bus. A high level selects the internal parity that always provides correct parity for the data being 
passed to the BCI bus. This signal is latched by the BCI AS line. If internal parity is selected and 
errors on the II bus cause bad parity, the PBAD line will be asserted when data is transferred 
from the BCAl to the BIle even when good parity is indicated for the transfer from the BCAI to 
the BIle. 
H Parity Bad (II PBAD)-When set, it indicates one of two conditions: 

• When transmitting data to the BIle, the result of the internal parity generation from the BCI 
D<31:00> and BCI I<3:0> lines for this cycle do not agree with the parity bits associated 
with the 5 bytes being transmitted . 

• When receiving data from the BIle, the BCI PO line from the BIlC does not agree with the 
internal parity generated from the 5 bytes being received on the BCI D < 31:00> and BCI 
1<3:0> lines. 

II DMA Page Overflow (II DMA PGOVF)-Asserted to indicate that the DMA address register has 
reached the boundary of a 512-byte page. 

II MAP Page Overflow (II MAP PGOFV)-Asserted to indicate that the MAP address register has 
reached the boundary of a 512-byte page. 

II DMA Im:rement Enable (II DMA INC ENA)-Enables the low-order 9 bits of the master port 
DMA address ~egister to be incremented by a value of 4, 8, or 16 as specified by the length field (bits 
31:30 of the DMA address register) whenever the master port DMA address register is accessed by a 
Bcr read operation. 

II Map Increment Enable (II MAP INC ENA)-Enables the low-order 9 bits of the master port 
map address register to be incremented by a value of 4, 8, or 16 as specified by the length field (bits 
31:30) of the map address register when the master port map address register is accessed by a BCI 
read operation. 

BCI Bus Signals 
Table 4 is a summary of the BCl bus signals that connect the BCAr to the BIrC interface. The signal 
functions are described in the paragraphs that follow. 

Table 4· VAXBI 78743 BCI Bus Interface Pin and Signal Summary 

Pin 

C2,D3,Al,O, 
B2,A2,C5,B3, 
A3,B4,A4,B5, 
A5,C6,B6,A6, 
A7,B7,B8,A8, 
A9,B9,A to,All, 
C9,BlO,A12,Bll, 
A13,B12,Cll,B13 

Signal Input/Output DefmitionjFunction 

BCI D < 31:00 > input/output BCI Data < 31:00 > -Data lines that transfer 
data between the BCIA and the BHC interface. 
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Pin Signal Input/Output Definition/Function 

E14,F13,D14, BCII<3:0> input/output BCI Information < 3:0> - Information lines 
F12 used to transfer command, mask, and status 

information between the BCAI and BIlC 
interface. 

E13 BCIPO input/output BCI Parity-A parity indicator from the BlIC 
when data is received and to the BIle when 
data is transferred to the the BIle. 

F14 BCIDS input Bel Data strobe-Loads the information on 
the BCI D<31:00> and Bel J<3:0> lines 
into the BeAr. 

Dl,E3,Cl,D2 BCI A<3:0> input Bel Address-Controls the selection of the 
internal registers in the register file. 

E2 BeIAS input BCI Address strobe-Controls the loading of 
the A< 3:0> input information from the 
BIle. 

H12 BCIWS input Bel Write strobe-Controls the writing or 
from the BIlC to the register file. 

H13 BCI ENA WS input Bel Enable write strobe-Enables the BCI WS 
input to the BeAL 

H14 BeIRS input BCI Read strobe-Controls the read opera-
tion of the register file from the BUe. 

G14 BCIENARS input Bel Enable read strobe-Enables the opera-
tion of the BCI RS signal from the BIle. 

C13 BCIENAMLS input Bel Enable A master latch strobe-Enables 
the operation of the SCI RS signal input from 
the BIle. 

B14 BCIENBMLS input Bel Enable B master latch strobe-Enables 
the operation of the BCl RS signal input from 
the BUe. 

E12 BCIMLS input BCI Master latch strobe-Controls the opera· 
tion of the transparent output register. 

C14 Bel SLS input BCI Slave latch strobe-Controls the transfer 
of information on the BCI D < 31:00> and 
BCl 1< 3:0> lines to the BIle. 

D13 Bel ENASLS input BCl Enable slave latch strobe-Enables the 
operation of the BCI SLS input from the Bne. 

G12 BCIMDE input Bel Master data enable-Controls the master 
output data from the BCAI to the BIle. 
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G13 BCI SDE 
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Input/Output Definition/Function 

input BCI Slave data enable-Controls the transfer 
of the slave data from the BCAI to the BIlC. 

BCI Data (BCI D < 31:00 > )-Bidirectional data lines with a transparent input latch and two 
output latches. The input latch is controlled hy the BCI DS line. The transmitters for the output 
latches are controlled by BCI MDE for the master data output latch and by the BCI SDE input for 
the slave data output latch. 

BCI Information (BCr 1< 3:0 > )-These lines are used to transfer SCMD, DCMD, and MCMD 
commands, mask, and status information to and from the BIle. The lines are latched and enabled 
by the same signals as the BCI D < 31:00 > lines. 

BCI Parity (BCI PO)-This bidirectional line receives the parity information when receiving data 
from the BIlC and it is compared to the parity from the internal parity generator. Internal parity is 
generated when the BCI D < 31:00 > and BCI 1< 3:0 > lines are latched. When transmitting data, 
this line supplies user parity or internal parity, as selected by line II PSEL. If internal parity does not 
agree with externally supplied parity in either direction, the II PBAD line is asserted. The BCI PO 
information is latched and enabled the same as the BCI D < 31:00 > lines. 

BCI Data Strobe (BCI DS)-Contro!s the transparent input latch for BCI D < }1:00 >, BCII < 3:0 >, 
and BCI PO input data. The input latch is transparent when BCI 1)S is asserted and the information 
is latched when it is deasserted. 

BCI Address (BCI A < 3:0 > )-Controls the selection of the internal register file registers. The 
BCI A < 3:0> lines transfer through a transparent latch controlled by the BCI AS signal and may be 
used in a latched or unlatched mode. 

BCI Address Strobe (BCIAS)-Comrols the transparent latch for BCI A < 3:0 > input data and for 
II PSEL input. The latch is transparent when BCI AS is asserted and the information is latched 
when it is deasserted. 

BCI Write Strobe (BCI WS}-ControIs BCI bus write operations to the internal register file. The 
input data BCl D < 31:00 > from the input latch is loaded into the selected BCAI register during 
assertion of this signal. 

BCI Enable Write Strobe (BCI ENA WS)-Gates the BCI WS level into the BCAL 

BCI Read Strobe (BCI RS}-Controls BCl bus read operations of the internal register file. The 
operation is initiated when BCI RS is asserted and the resulting data is held in an internal register 
upon the deassertion of BCI RS. The byte valid bits for the addressed register are reset when a byte 
within the DMA data buffer is read. The BCI ENA RS signal must be asserted or this line will be 
disabled. 

BCI Enable Read Strobe (BCI ENA RS)-Gates the BCI RS signal into the BCAL 

BCI Master Latch Strobe (BCI MLS)-Comrols the transparent output register for BCI D < 31:00 > 
and BCI 1< 3:0 > master output data. The latch is transparent when BCI MSL is asserted and the 
information is latched when it is deasserted. Either the BCl ENA MSL or BCI ENB MLS signal 
must be asserted or this line will be disabled. 
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BCI Enable A Master Latch Strobe (BCI ENA MLS)-Gates the BCI MLS signal into the BCAL 

BCI Enable B Master Latch (BCI ENB MLS)-Same function as the BCI MLS signal. 

BCI Slave Latch Strobe (BCI SLS)-Controls the transparent output latch for BCI D < 31: 00 > 
and BCI 1< 3:0 > slave output data. The latch is transparent when the BCI SLS is asserted and the 
information is latched when it is deasserted. The BCI ENA SLS signal must be asserted or this line 
is disabled. 

BCI Enable Slave Latch Strobe (BCI ENA SLS)-Gates the BCI SLS signal into the BCAL 

BCI Masteli' Data Enable (BCI MDE)-Controls the transfer of the data in the master output latch 
to the BCI D < 31: 00 > and BCI I < 3: 0 > lines. This signal has an internal 50 !1A pullup dev ke so 
that the BCI D < 31:00> and BCI 1< 3:0 > lines remain a high impedance when the BCI MDE 
input is not connected. 

BCI Slave Data Enable (BCI SDE)-Controls the transfer of the data in the slave output latch to 
the BCI D< 31:00> and Bcn < 3:0> lines. This signal has an internal 50 !1A pullup device so that 
the BCI D < 31:00> and BCI 1< 3:0 > lines remain a high impedance when the BCI SDE input is 
not connected . 

. General Register Addressing 

Figures 5 shows the memory map configuration and information of the BCAl registers when 
accessed by the I I bus interface. Figure 6 show register memory map configuration and 
information of the BCAI registers accessed from the BCI bus interface. The hexadecimal address 
assignments and read/write capablities of each register are listed in the figures. 
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1-------
38 

3C 

40 

44 

48 

4C 

50 

54 

58 

23 

I 

I 
I 

I 
I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

J 
I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 

Preliminary 

II D<31:oo> 
1615 0807 

I I I I I I I I I I I I I 
MASTER PORT A DMA DATA 0 

I 

MASTER PORT A DMA DATA 1 
I 
I 

MASTER PORT A DMA DATA 2 

I 
MASTER PORT A DMA DATA 3 

I 
MASTER PORT B DMA DATA 0 

I 
MASTER PORT B DMA DATA 1 

I 
MASTER PORT B DMA DATA 2 

MASTER PORT B DMA DATA 3 

I 
MASTER PORT DMA ADDRESS 

I 

I DGMD I I 

j 
I 

MASTER PORT MAP DATA 

J MASK!l 
I 

STATUS 

I 

MASTER PORT MAP ADDRESS 

I MeMD I 
I 

NEXT PAGE REGISTER 
II 

ZEROS 

I 
ZEROS 

I 
SLAVE PORT DATA 1 

I I MASK/I 
I 

STATUS 
(SPD 11 

I 

SLAVE PORT DATA 2 

I MASKI I I 
STATUS 
(SPD 21 I 

I 
SLAVE PORT ADDRESS 

I SG~~J 
I 

I 

ZEROS 
I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

R= READ ONLY 
RiW~ READfWRITE 

I 
00 

VAXBI78743 

RNI 

ANI 

RNI 

RNI 

DATA 

RfW 
WRAPAROUND 

RIW 

R/W 

R/W 

R/w 

R/w 

R/w 

RiW 

RfW 

RIW 

RNI 

RtW 

RfW 

RNI 

RfW 

R/W 

RfW 

R 

Figure 4· VAXBI 78743 II Bus Intet/ace Register Memory Map 
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BCI A<3:0> I 

31 2423 

BCI D<31:00> 

1615 0807 
! 

00 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 

o MASTER PORT A DMA DATA 0 
I I I 
I I I 

MASTER PORT A DMA DATA 1 
I I I 
I 

MASTER PORT ~ DMA DATA 2 
I 

I I I 
I I I 

3 MASTER PORT A DMA DATA 3 
,---. I - I --+----~ 

4 MASTER PORT B DMA DATA 0 

~--
, +-----+ 

MASTER PORT B DMA DATA 1 
I I I 
I r I 

6 MASTER PORT B DMA DATA 2 

I I I 
I 

7 MASTER PORT B DMA DATA 3 
I I I 
I I 

B MASTER PORT DMA ADDRESS 
I I I 
I I I 

9 MASTER PORT MAP DATA 

-- I I 1 --
A MASTER PORT MAP ADDRESS 

+- I --+ 
8 SLAVE PORT DATA 1 

1------- I I I 
C SLAVE PORT DATA 2 

I -+- I 
I 

D SLAVE POAT ADDAESS 
I I 
I ZE~OS I 

E 
J 1 I I ZE~OS F 

I 1 I 1 I I I I I 1 I I I I I I I 

A= READ ONLY 
RIW= READ OR WRITE 

AIW 

RIW 

AfW 

ANI 

R/IN 

RIW 

RNI 

R/IN 

R 

R/w 

R 

R/W 

R/w 

RIW 

R 

R 

Figure 5' VAXBl 78743 HCl Bus Interface Register Memory Map 

BCI 1<3:0> 

R 

8 R 
Y 
T 
E R 

V 
A R 
L 
I 
D 

R 

8 
I 
T R 
S 

R 

R 

DCMO A 

MASK R/W 

MeMD R 

MASK RM" 

MASK R/W 

SCMD AM 

O's A 

O's R 

The registers within the file are grouped according to their supporting function, Support for the 
DMA port consists of a two octaword DMA transaction buffer, a command/address register with 
increment capability, and a next page frame (NPF) register. Support for the mapped master port 
consists of a command/address register with increment capability and a single longword data 
register with a mask/status register, Support for the slave port consists of a command/address 
register and two longword data registers, each with a mask/status register. A more detailed 
functional description of the registers is described. 
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dc Electrical Characteristics 
Table 5 contains the dc electrical parameters for the input and outputs of the BCAI interface chip. 

Thble 5· VAXBI 78743 dc Input and Output Parameters 

Symbol Parameter Test Conditions Requirements Units 
Min. Max. 

VIH High-level 2.2 Vee V 
input voltage 

VII. Low-level -1.0 0.8 V 
input voltage 

VOIl High-level 10'" = II lOll 2.7 V 
output voltage 

VOL Low-level t",=II 10L 0.5 V 
output voltage 

loll High-level V",u=II VOH -400 rnA 
output current 

101. Low-level Vo",=II VOL 4.0 rnA 
output current 

II Input current' ±20 iJA 

IIt.A Input current -330 100 !1A 
open latch' 

los Output current -150 rnA 
short circui l' 

IOE Enable line BCI MDE, Bel SDE, 50 200 !1A 
current II OE inputs 

IDD Power supply 500 rnA 
current 

ero Input/output 0< Vro < Vee 10 pF 
capacitance 

'Applies to the following three-state bidirectional signals: Bel D < 31:00>, Bel I < 3:0>, Bel PO, 
n D<31:00>, and II P< 3:0>. 
IItA applies when the following inputs are open and Ir when closed: Bel A < 3:0> , II M < 3:0> , 
II A < 6:0 > , and II PSEL. 

2Not more than one output must be short circuited at a time and the duration of the short must not 
exceed 1 second. 
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ac Electrkal Characteristics 
Figure 6 shows the signal timing for a read transaction from the BCI bus interface and Table 6 lists 
the timing parameters. Figure 7 shows the signal timing for a write transaction from the BCI bus 
interface and Table 7 lists the timing parameters. Figure 8 shows the signal timing for an address 
increment and Table 8 lists the timing parameters. The signal timing for a II bus interface read 
transaction is shown in Figure 9 and the timing parameters are listed in Table 9. Table 10 lists the 
timing parameters for a II bus interface write transaction shown in Figure 10. 

Note 
The propagation delays of the outputs assume a capacitance load of 50 pF. For loads greater than 
50 pF; the following applies 

BCI A<3:0> 

BCI0<31:oo> 
8CII<3:0> 
BCIPO 

Symbol 

t 8S ' 

tOHl 

t OASW 

tBASS ' 

tRAS ' 

4-152 

t(50pF<C""",< lOOrF) = t(50pF) + C",,,/5.9 -9.1 

f.= tBS1-=:1)~ tBH1..r tBAH1=1'---_____ _ 
--t"tBASW7 \ I 

LE.:=~ -1 ~-., 
------ ttBSR :ir-- tBPCH -t ..... -------

1= tBAl T tlH-l 

-------,-.. -.,\e-tBMLlsw...J'r--------­

I tBAOIl 

------U~~ca~ {~Dj 
-----------I------~(~----~)~--------l !--tPEO 

-V \--

d ~~" 
Figure 6· VAXBI 78743 Bel Bus Inter/ace Read Transaction Timing 

Table 6 • VAXBI 78743 BCI Bus Interface Read Timing Parameters 

Definition Requirements (ns) 
Min. Max. 

BCI A < 3:0 > to BCI AS setup time 15 

BCI A < 3:0> to BCl AS hold time 10 

BCI address latch strobe width 15 

BCI AS to BCI RS setup time 45 

BCI A < 3:0> to BCI RS setup time 45 
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Symbol Definition Requirements (ns) 

tSMH ' 

t MH • 

tSSR 

t BPeH 

tBaL 

tSRD 

tBMLSW 

tLH 

tBoE 

tBOD 

tPED 

tw 

t Bm 

Min. Max. 

BCI AS from BCl RS hold time 15 

BCI A < 3:0> from Bel RS hold time 15 

Read strobe width 90 

Preset width (BCl RS and BCI WS unasserted) 40 

Output latch dose time after read access 100 

Read access time 110 

BCl MLS, BCI SLS strobe pulse width 25 

BCl MLS, BCI SLS strobe hold time 15 

BCI output enable time 40 

BCI output disable time 40 

Parity error output delay 60 

Latch to output delay 50 

II WS deasserts to BCI read (same register) 0 

BCIA<3:0> -~( )>---~<'-----
~tBS1 ----.ooj l-- IBH1 j...!BAH2-1 

BCI D<31 :00> 
BCII<3:0> 
BCIPO 

II RS 

-----'l'flBASW-t \ / 

I!: lBASS2 --:1 - I:: tBASH2 
tBAS2 

------- ttBsw -FtBPCH -\ .... -----

~~~~~~I I 

~ II / 

I~"osw-i 
t:::tBS2 =::::J r- tBH2 

--~( )~---1----------

--l IIIBD 

--------------~\ / 

\'-------i--=-= !PED 

Figure 7· VAXBJ 78743 BCJ Bus Inteiface Write Transaction Timing 
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Symbol 

tlSl 

t[}\1 

t lASW 

tlASSl 

t IASt 

tlAlI1 

tlASllt 

t lSl, 

tll'ClI 

tIRO 

tlOE 

t lOO 

IIA<3:0> 

II AS 

iTDs 

II 0<31:00> 
II P<3:0> 

Preliminary VAXBI78743 

Table 8 • VAXBI 78743 II Bus Interface Read Timing Parameters 

Definition Requirements (os) 
Min. Max. 

II A < 3:0> to II AS setup time 15 

II A < 3:0 > to II AS hold time 10 

II address latch strobe time 15 

II AS to II RS setup time 60 

11 A < 3:0> to II RS setup time 60 

II A < 3:0> to II RS hold time 15 

II AS from II RS hold time 15 

Read strobe width 45 

Preset width (II RS and II WS unassertedl 40 

Read access time 90 

II output enable time 40 

II output disable time 40 

----« ) (---------
F1is1i'- tlH1 rt1AH2~ 

-~wtIASwd '---I 
~ \IASS~ -- 1= tlASH2 

l1AS2 ---..!----

~r-'~~ 
-~1 ttIDSW=:i 
----<F "s> =:j y~t __ tIH_2 _____________ _ 

Figure 9· VllXBI 7874] II Bus Interface Write Transaction 

Confidential and Proprietary 4-155 

,,-....-""'_'_~ ___ m ______ M_ .. _"' _________ · _______ , 



Preliminary VAXBI78743 

Thble 9· VAXBI 7874311 Bus Interface Write Timing Parameters 

Symhol Definition Requirements (ns) 
Min. Max. 

tIS! II A < 3:0> to II AS setup time 15 

tml II A < 3:0> to II AS hold time 10 

t lASW II address latch strobe time 15 

tlASS2 II AS to II WS setup time 60 

t'AS2 II A < 3:0> to II WS setup time 60 

trAm II A < 3:0 > to II WS hold time 15 

trASH> II AS from II RS hold time 15 

t IDS1 II DS to II WS setup time 0 

t IDS2 IID<31:00> to II WS 0 

tlsw Write strobe width 45 

t'PCH Preset width (II RS and II WS unasserted) 40 

tlDSW II data strobe width 15 

t'S2 II D < 31:00 > and II P< 3:0 > to II DS setup time 15 

tuu II D <31:00 > and II P < 3:0> from II DS hold time 10 

BCIO<31:0> 
IDMAIMAP ADDRESS ACCESSI ----------~< ) ( INCREMENTED 

,tBRD -1 

4-156 

II DMA INC ENA 
II MAP INC ENA 

" OMAPGOVF 
" MAPPGOVF 

rt\ 'os, fr---tMIN1---'~\ / 

tAIS tAIH -I I 
----..\ !r---~I--

01-- tPOD ........oj I-- tpOD --j 
tDPD ===::l I ----'---- \ jr---

1;= tMIN2 ---I 
\ 1 I 

Figure 10· VAXBI 78743 BCT DMA and MAP Address Increment Timing 
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de Electrical Characteristics 
Table 10 contains the dc electrical parameters for the input and outputs of the Bcn interface chip. 

Table 10· VAXBI 78733 de Input and Output Parameters 

Parameter Symbol Test Condition Requirements Units 
Min. Max. 

High-level VIH 2.0 V 
input voltage 

Low-level VIL -0.5 0.8 V 
input voltage 

High-level VOIl L)Il=-400 A 2.4 V 
output voltage 

Low-level VOL IOL=2.4 rnA 0.4 V 
output voltage Im.=4.0 rnA" 

Input leakage IlL OV < V"' < 5.25 V -20 20 A 
current 

Output high- Izo o V < Vi" <5.25 V -20 20 A 
impedance 
leakage current 

Supply current Icc 500 rnA 

Input Ci" BCI MDE, BCI SDE 50 pF 
capacitance all other signals 10 pF 

Output COUI 10 pF 
capacitance 

*Open-drain outputs 
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. Pin and Signal Descriptions 

This section provides a brief description of the input and output signals and power and ground 
connections of the DC004 20-pin DIP. The pin assignments are identified in Figure 2 and the 
summarized in Table 1. The signal names shown in the diagram are for the condition where the 
DC004 is connected to the internal three-state bus of the DC005. 

VECTOR Vcc 

BDAL2 ENS 

BDALl RXCX 

BDAlO 4 SEC6 
fiWTIIT SEL 4 

S!T2 
BDIN SElO 

CJDTRB 
ClDTT.B 

GND mwti 

TOPVIEW 

Figure 2 • DC(J04 Pin Assignments 
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DC005 4-Bit Transceiver ~DmBDmD 

. Features 

• Used with the DC003 and DC004 circuits to implement a program comro! device interface. 

• Used with the D(:003, DC004, DC006, and DeOlO circuits [0 implement a direct memory access 
interface. 

• Functions as a bidirectional buffer between the devict~ logic and computer bus. 
-----------------------

• Includes comparison circuit for device address selection. 

• Includes constant generator for interrupt vector address generation. 
------------.--------

• Includes Q-bus drivers and .receivers . 

. Description 

The DC005 4-bit transceiver, contained in a 20-pin dual-inline package (DIP), implements low­
power Schottky technology and functions as a bidirectional buffer between a data bus and 
peripheral device logic bus. It includes a comparison circuit for device address selection and a 
constant generator for interrupt-vector address generation. It provides high. impedance inputs and 
high-drive, open·.collector outputs to allow direct connection to a computer data bus structure. The 
bidirectional device port includes TTL inputs and three-state driver outputs. Figure 1 is a 
simplified logic diagram of the DC005. 

Figure 1 • DeaD5 Simplified Logic Diagram 
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