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Figure 4-2 Transceiver and Switch Register Logic, Bits 0-3
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The JA inputs of the transceiver are part of the comparison circuits. When the signal state at a JA
input is the same as that at the corresponding bus line, a match exists. If three matches exist, and if the
MENB L signal is low, the MATCH output of the DC00S is open-circuited. This open-collector
output permits more than one transceiver output to be wire-ANDed, thereby forming a2 composite
address match signal. The relation between the JA signals and the BDAL signals, and between MENB
L and MATCH H is shown below.

BDALOL  BDALIL  BDAL2L
JA3 (GROUND/OPEN) LO/HI - -
JA2(GROUND/OPEN) - LO/HI -
JA1 (GROUND/OPEN) - - LO/HI

MENBL JA-BDAL Match MATCHH

HI All 3 match LO
LO All 3 match OPEN
LO One mismatch LO

44 CONTROL LOGIC

The control logic (Figure 4-3) includes a DC004 protocol chip (E8) and an 82523 PROM (E9). The
PROM monitors LSI-11 bus addresses via the DC00S5 transceivers and generates two important sig-
nals. One of these, at output DO(1) is asserted (high) when the address of any of the BDV11 registers is
placed on the bus. The other, at output D1(1), is also asserted when a register is addressed; further-
more, this output is wire-ANDed (at A) with two signals from transceiver E17 (MATCH and DAL12
H) to produce an enabling signal when any one of the assigned bus addresses (173000-173777) is
placed on the BDAL lines.

This enabling signal is applied to the DC004 ENB input, allowing this chip to generate signals that
select the BDV11 registers for data transfers (SELO L, SEL2 L, SEL4 L, and SEL6 L). The DC004 also
generates the protocol signals that permit data transfers to take place. Tables 4-5, 4-6, and 4-7 relate
the inputs and outputs of the DC004.

As an example of the control logic operation, consider the following description. Figure 4-4 represents
the sequence of operations in a DATO bus cycle. Let us assume that we are going to place page
information in the BDV11 PCR, address 177520. When this address is put on the BDAL lines, PROM
E9 asserts outputs DO and D1, and wire-AND gate A causes the DC004 ENB input to go high (be-
cause BSYNC L is high, INWD L is high and the bus address causes the DC0O0S5 transceivers to assert
MATCH and DAL signals; refer to Table 4-6). When the processor asserts BSYNC L, flip-flop E10 is
set, generating the REG H and REG L signals; in addition, the DC004 generates SELO L (Table 4-5),
thereby completing the “device-selected” operation in the BDV11 (SELO L remains low until BSYNC
L is negated). Now the CPU places the PCR page information on the BDAL lines and asserts BDOUT
L. As Table 4-7 shows, both the OUTHB L and OUTLB L signals, as well as the BRPLY L, signal, are
asserted. (Even though ENB might have gone low when the page information was placed on the
BDAL lines, this input was high when BSYNC L was asserted.)

The OUTHB L and OUTLB L signals clock the PCR, loading it with the page information on the
DAL lines. After the CPU negates the BDOUT L signal, the BDV11 negates BREPLY L and the CPU
terminates the operation by negating BSYNC L.
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Table 4-5 DC004 Select Outputs

Inputs

Outputs

BSYNCL

BDAL2L*

BDAL1L*

SEL2L

SEL4L

[onllonll enll el

ol e afa

qnile ol quila o

enfianfenloy

esfiacfuplas

H
H
L
H

*H and L for these signals indicate the state of the input line at the falling edge of BSYNC.

Table 4-6 DC004 Protocol Signals

Inputs

QOutputs

BSYNCL

BDIN L

ENB*

INWD L

BREPLY L

el nlales

X
X
L
H

Cemx

Sl e offa o

g nfaces!

*H and L for these signals indicate the state of the input line at the
falling edge of BSYNC.

Table 4-7 DC004 Byte Signals

Inputs

Outputs

BSYNCL

BDOUTL

ENB*

BWTBT L

BDALOL*

OUTHB L

OUTLBL

BREPLY L

H

elnlal Falal:

T X mr

Tl ol =Tl

(enliasl ol Ml anlle ol ol

ol el ol fa e afian

*H and L for these signals indicate the state of the input line at the falling edge of BSYNC.
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cry BDV11

ADDRESS DEVICE/MEMORY

e ASSERT BDALO-15 L WITH
ADDRESS AND

e ASSERT BBS7 L (IF ADDRESS
IS IN THE 28-32K RANGE)

e ASSERT BWTBT L (WRITE

~rvOr ey
viLLEf

ASSERTB SYNCL — — —— —— —_ ___ . DECODE ADDRESS

»  STORE “DEVICE SELECTED"
- OPERATION

OUTPUT DATA -
- -
e REMOVE THE ADDRESS FROM
BDALO-15 L

AND NEGATE BBS7 L AND BWTBT L
{(BWTBT L REMAINS ACTIVE iF
DATOB CYCLE)

=  PLACE DATA CN BDALO-15 L

___ —— — —P TAKE DATA
e ASSERTBDOUT L — —

* RECEIVE DATA FROM BDAL LINES

e ASSERT BRPLY L

pum——-
e
st

TERMINATE QUTPUT TRANSFER*

¢ REMOVE DATA FROM BDALO-15 L

AND NEGATE BDOUT L —
— —

~—
~& OPERATION COMPLETED

TERMINATE BUS CYCLE —_—— * TERMINATE BRPLY L

c—
e o

e NEGATE BSYNC L (AND BWTBT L
IF A DATOB BUS CYCLE)

MA-1345

Figure 4-4 Operation Sequence, DATO Cycle
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4.5 POWER-UP LOGIC

The power-up logic (Figure 4-5) includes the ENABLE/HALT switch and the RESTART switch. In
normal operation, the ENABLE /HALT switch is in the ENABLE position. When the switch is placed
in the HALT position, inverter E16 causes NAND gate E7A to assert the BHALT L signal. The CPU
enters the halt mode and responds to console ODT commands. To resume operation, the user must
return the switch to the ENABLE position and enter a ““P”” command at the console terminal.

The RESTART switch must be cycled to re-boot the system. If the switch is in the position shown in
Figure 4-5, cycling the switch lever generates a pulse that is differentiated by capacitor C13. The
leading edge of the negative spike is inverted by E13 and causes E7B to negate the BDCOK H signal;
thus, DC NOK L is asserted, initializing the BDV11 registers. When the negative spike decays, NAND
gate E7B is disabled; the reasserted BDCOK H signal causes the CPU to carry out a power-up se-
quence and normal operation is resumed. BDCOK H can also be negated by the LSI-11 power supply,
which negates the BDCOK H signal if the dc voltages fall below specified levels.

The bus BREPLY L signal is asserted during the protocol routine when E8 asserts BRPLY. Con-
trarily, the bus BSYNC L signal causes SYNC H and SYNC L to be asserted, also during the protocol
routine.

4.6 ROM ADDRESS SELECTION LOGIC

The logic shown in Figure 4-6 decodes the 256, LSI-11 bus addresses and produces the 2048, ad-
dresses needed to access ROM locations. Several examples are given here to illustrate how the logic
works.

In the first example, assume that we want to address location 0400 in the diagnostic/bootstrap ROMS,
which occupy sockets XES3 and XE48. Table 4-1 shows that to address this location we must have
page 2 in the PCR; then, bus address 173000 will access location 0400. It is usual (but not necessary) to
load the PCR with a pair of pages. Therefore, we will put pages 2 and 3 in the PCR by addressing the
PCR at address 177520 and loading it with data 001402; i.e., the PCR low byte contains 002 and the
high byte contains 003 (Figure 4-7).

Now, address 173000 is placed on the LSI-11 BDAL lines. Bits 1-8 of the address are loaded into the
flip-flops, E33 (because the bus addresses differ only in the first 9 bits, BDAL<9:15> L need not be
considered). ROM address bits AO-A6 assume the logic state of DAL bits 1-7, respectively. The logic
looks at DALS H to determine which of the PCR bytes will form ROM address bits A7-A14. Since
DALS H is low, the low byte is selected; i.e., E32 gates R<0:3> H to A<7:10> H and E34 gates
R<4:7> H to A<11:14> H. Bits AO-A10 are used to select the ROM location 0400; bits A11-A14 are
used to select the correct ROM, i.e., the ROMs in sockets XE53 and XE48. (This procedure is ex-
plained in the next section.)

Now that the PCR contains pages 2 and 3, any ROM location from 0400 to 0777 can be addressed.
Consider location 0600, for example, which is addressed by bus address 173400. Example 2 in Figure 4-
7 illustrates the bit selection. Because DALS H is high, the high byte of the PCR is selected to form
ROM address bits A7-A 14. Bits A0-A 10 select ROM location 0600, while bits A11-A 14 again select
sockets XES53/XE48.

The same bus address, 173400, can address seven other ROM locations, providing the PCR page
number is changed. For example, let us address ROM location 3200. To do this, we must change the
PCR high byte from page 3 to page 15. We can do this either by loading 006414 (pages 14 and 15) into
the PCR or by loading only the high byte with 015. (This can be done by keeping the LSI-11 bus
BWTBT L signal asserted throughout the data transfer cycle; thus, only OUT HB L is asserted and
only the PCR high byte is loaded.) Let us load only the high byte, as illustrated in Example 3, Figure 4-
7. The high byte again forms bits A7-A14 of the ROM address, and we have location 3200 being
addressed.
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Figure 4-6 ROM Address Selection Logic
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BIT NUMBER 15 14 1312 1110 9 8 7 6

o

(o)

o

o

EXAMPLE 1
PCR (001402) 0 0 0O
BDAL L (173000) 11 1 1
DAL <1:8> H
A <0:6> H
A <7:14> H 0 0 0
A <0:10> H (0400) 0010 0
EXAMPLE 2
PCR (001402) [o o o000 1 1]oo
BDAL L (173400) 11 1\ 011100
DAL <1:8> H Mo o
A <0:6> H \o
A <7:14> H 000 00O 1 1
A <0:10> H (0600) 00110
EXAMPLE 3
PCR 0000110 1|00
BDAL L (173400) 1111011100
DAL <1:8> H Mfo o
A <0:6> H 0
A <7:14> H 0000110 1
A <0:10> H (3200) 110 1 0

Figure 4-7 Address Bit Selection
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Note that the PCR and the flip-flops are cleared whenever DC NOK L is asserted; this happens when
the RESTART switch is activated or when the dc voltages drop below reliable operating levels. Also,
since the R<0:15> H signals can be gated onto the DAL<0:15> H lines, the PCR can be read as well
as written.

47 SOCKET SELECTION LOGIC

The socket selection logic determines which pair of sockets responds to the ROM address signals
(although the ROMs in the sockets actually respond, we will state, for ease of explanation, that the
sockets respond). The selection signals SB1 L, SB2 L, SE1 L, SE2 L, and SP1 L through SP8 L are
generated by two decoders, E30 and E35 (Figure 4-8). Each selection signal causes two sockets to
respond to the address signals; one socket contains the high-byte ROM, the other contains the low-
byte ROM. Table 4-8 includes the relationship between the selection signals and the selected sockets.

Jumpers are inserted selectively in positions W1-W4 and W9-W12. These jumpers cause the PCR page
numbers and the selection signals (and, therefore, the sockets) to be related in definite ways. Earlier,
Table 4-1 indicated that PCR pages are assigned to specific ROM sockets. This is true within the
confines stated for Table 4-1; i.e., the table applies only to the BDV11 module shipped by DIGITAL.
On such a module, jumpers W1-W4 and W9-W 12 are arranged as indicated under Group A in Table
4-8. Thus, PCR pages 0-17, for example, cause selection signal SB1 L to be asserted, and SB1 L causes
sockets XE53 and XE48 to respond to address signals A<0:10> H. Other combinations of jumpers are
possible, as indicated by Groups B through G in Table 4-8. Note that each selection signal always
selects the same pair of sockets; however, the relation of PCR pages to selected sockets varies with
jumper configuration.

Now, in Example 1 in the preceding section, the PCR was loaded with pages 2 and 3 so that bus
address 173000 could address location 0400. This location was specified by 11 ROM address bits, AQ
H - A10 H. The remaining four ROM address bits, A1l H - A14 H, are applied to the socket selection
logic; here, they determine the ROMs in which location 0400 is addressed. If we assumme that we have
a BDV11-AA, which has the Group A jumper arrangement, sockets XES3 and XE48 should be se-
lected; i.e., SB1 L should be asserted by decoder E30 (Figure 4-8). With a jumper in both W9 and W12,
SBI1 L is asserted when Al14 H is low, A12 H is low, and A1l H is low (A10 H and A13 H are
irrelevant). Figure 4-7, Example 1, shows that the three signals are low, as they are for all pages in the
0-17 range. That these signals are low for pages 0-17 is indicated by the entry in the primary address
column of Table 4-8; i.e., for addresses in the 0-2K range, address bits A1l H - A14 H are low. Note
that there is correlation between PCR pages and primary addresses throughout Table 4-8.

The jumper configurations in Groups B-G allow a choice of where program execution begins. That is,
the user can cause the CPU to execute instructions directly from a system ROM or an EPROM when
power is turned on, rather than from the diagnostic/bootstrap ROM. To illustrate, in the preceding
example the PCR contained pages 2 and 3; hence, bus address 173000 addressed location 0400 in
ROMs E53 and E48. However, if jumpers W1-W4 are arranged as shown in Group F, the same PCR
pages, 2 and 3, will cause bus adress 173000 to address location 0400 in ROMs E54 and E49; or, if
jumpers W9-W 12 are arranged as in Group B, 173000 will address 0400 in E57 and E40.

Note that in both of these examples, one group of four jumpers is not specified; i.e., W9-W12 are not
specified in Group F and W1-W4 are not specified in Group B. These unspecified jumpers can have
any arrangement as long as there is no conflict in chip selection. To illustrate: If we have the Group F
configuration, we want PCR page 0 to cause 173000 to addresss 0000 in XE54/XE49; but, if jumpers
W9-W12 are arranged as in Group A or B, PCR page 0 causes two other sockets to respond to the
same address. Therefore, either there can be no chips in these other sockets, or the arrangement of
W9-W12 must be changed; for instance, there would be no conflict at all if W9-W 12 were arranged as
in Group C.
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Figure 4-8 Socket Selection Logic
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Table 4-8 BDV11 Selection Signals/Sockets

Primary
PCR Selection | Addresses Sockets
Group (W1 |W2 |W3| W4 | W9 WldWlﬂWlZPage Signal (A<0:14>H) | Selected
A R (I |I |R |I |R |R |I 0-17 SBI1 L 0K-2K XE53/XE48
20-37 SB2 L 2K-4K XE58/XE44
40-47 SE1 L 4K-5K XES7/XEA40
50-57 SE2 L 5K-6K XE52/XE36
360-377 SP1 L 30K-32K XE39/XES50
340-357 SP2 L 28K-30K XE43/XE46
320-337 SP3 L 26K-28K XE47/XE42
300-317 SP4 L 24K-26K XES1/XE38
260-277 SP5 L 22K-24K XE55/XE37
240-257 SP6 L 20K-22K XE60/XE41
220-237 SP7L 18K-20K XE59/XE45
200-217 SP§ L 16K-18K XES4/XE49
B ** |* (* [T (R I |R 40-57 SBI L 4K-6K XES3/XE48
60-77 SB2 L 6K-8K XES8/XE44
0-7 SE1 L OK-~1K XE57/XEA40
10-17 SE2 L IK-2K XE52/XE36
C ** (* |* R [T |[R [T (200-217 SB1 L 16K-18K Ibid
220-237 SB2 L 18K-20K
240-247 SE1L 20K-21K
250-257 SE2 L 21K-22K
D * * * |* [R |I I |R |240-257 SB1 L 20K-22K Ibid
260-277 SB2 L 22K-24K
200-207 SE1 L 16K-17K
210-217 SE2 L 17K-18K
E I |[R |I |R |* [* [ [* [270-277 SP1 L 23K-24K XE39/XES0
250-257 SP2 L 21K-22K XE43/XE46
230-237 SP3 L 19K-20K XE47/XE42
210-217 SP4 L 17K-18K XES51/XE48
260-267 SP5 L 22K-23K XES55/XE37
240-247 SP6 L 20K-21K XE60/XE41
220-227 SP7 L 18K-19K XES9/XE45
200-207 SP8 L 16K-17K XE54/XE49
F R I R I * [* [ |* [160-177 SP1 L 14K-16K Ibid
140-157 SP2 L 12K-14K
120-137 SP3 L 10K-12K
100-117 SP4 L 8K-10K
60-77 SP5 L 6K-8K
40-57 SP6 L 4K-6K
20-37 SP7 L 2K-4K
0-17 SP8 L 0K-2K

*See text describing these configurations.



Table 4-8 BDV11 Selection Signals/Sockets (Cont)

Primary
PCR Selection | Addresses Sockets
Group{ W1 | W2 {W3 W4 |W9{W10{W11j W12 | Page Signali (A<0:14>H) | Selected
G I |[R |[R |T }|* |* |* |* 70-77 SP1 L 7K-8K Ibid
50-57 SP2 L 5SK-6K
30-37 SP3 L 3K-4K
10-17 SP4 L 1K-2K
60-67 SP5 L 6K-7K
40-47 SP6 L 4K-5K
20-27 SP7 L 2K-3K
0-7 SP8 L 0K-iK

NOTE
R = Removed; I = Inserted

4.8 ROM SOCKETS LOGIC

Figure 4-9 represents the ROM sockets and shows the address signals and enabling signals for each
functional group of sockets. The diagnostic/bootstrap ROM sockets (which are selected by signals
SB1 L and SB2 L) are supplied with 11 address bits, since these sockets are reserved for 2K-word
ROMs. The EPROM sockets (selected by signals SE1 L and SE2 L) are reserved for 1K ROMs;
therefore, these sockets are supplied with 10 address bits. The system ROM sockets can be occupied by
either 2K ROMs or 1K ROMs; five jumpers on the BDV11 module permit ROMs of either size to be
used. Figure 4-10 shows how these five jumpers control the selection signals for the system ROM
sockets, and relates the jumpers to the types of ROM that can be used in the BDV11. (If ROMs other
than 8316E, 2716, and 2708 are used, they must meet the specifications given in Appendix A.)

The output data from the selected memory is applied to data selectors that gate the data onto the DAL
<0:15> H lines. These selectors also allow the user to read the contents of the PCR.

4.9 BEVNT LOGIC

The logic shown in Figure 4-11 permits the user to choose how to control the LTC function. When the
BEVNT switch, E21, is open, the bus BEVNT L signal can be controlled by the LTC signal generated
in the LSI-11 power supply. If the switch is closed, the BEVNT L signal can be program controlled.

Program control is effected by the 1-bit register, E10. Address 177546 is placed on the BDAL lines,
causing signals SEL6 L and REG L to be asserted by the control logic. When data bit 6 is issued, the
OUT LB L signal causes E2 to clock the flip-flop, loading it with the state of DAL6 H. If DAL6 H is
high, the flip-flop output turns Q4 off, permitting the LTC signal to assert BEVNT L; but, if DAL6 H
is low, Q4 is switched on and clamps BEVNT L low. Note that the register is cleared when the power is
turned on or when the system is re-booted.

4.10 DISPLAY LOGIC

The dlsplay loglc and the dlagnostlc LEDs, D1 D4 are 111ustrated in Flgure 4 12 Address 177524
LEDs to glow, mdlcatmg the source of the program error. All the fhp flops are cleared when power is
turned on or when the system is re-booted; hence, display value 17; is indicated; i.e., all the LEDs
(including the green POWER OK indicator) are lighted. If the LEDs indicate 175 and the PC =
173000, the ENABLE/HALT switch might be in the HALT position, or a bus error might have
occurred.
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A <0:10> H " IXE53/XE48

SB1 L

{Hi BYTE/LO BYTE)

SB2 L ————»

XE58/XE44

(HI BYTE/LO BYTE)

A <0:9> H
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XE57/XE40
{HI BYTE/LO BYTE)

SE2 L

XE52/XE36
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ST <1:2> >
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_| XE39, XE43, XE47

XE51, XEB5, XEE0
XE59, XE54
(HI BYTE)

XE50, XE48, XE42
XE38, XE37, XE41
XE45, XE49

(LO BYTE)

NOTE:

741857
DATA
SELECTORS
R <0:15> H
™Bn  (E20) i DAL <0:15> H
. 23y fPfP—mm—»
0 <0:15> H 0 <0:15> H (E
An  (E28)
(E31)
ouT
CONT SO
0 <0:15> H ]
REG H
XMIT H_‘:‘
0 <0:15> H
REG H
0 <0215> H XMIT H L ouT2 L
0 <8:15> H SEL2 L i > |
7415257
ouT
0 <0:7> H conT | SO | An | Bn | Fn
H X | X | X |H-zZ
Ll L] x]|L
L L{H]| X]|H
H| X]| L ]| L
H| X| H|H

XEB3/X48, XE58/XE44 ARE DIAGNOSTIC ROM SOCKETS (XE58/XE44 RESERVED FOR

DIGITAL);

XE57/XE40, XES2/XE36 ARE EPROM SOCKETS: REMAINING SOCKETS ARE 16K SYSTEM
ROM SOCKETS.

MA-1350

Figure 4-9 Logic Block Diagram, ROM Sockets
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W7
ST2

A10H °o o
W8
+12V J_ o o—
T w3
45V ° o ST1
W5
l -0 o
- wé
CB2 ° o
DB2 "I‘
ROM TYPE JUMPERS INSERTED'
W5 we | w7 ws | w13
27082 R | R I R
2716 R R [ R I
8316E3 I R I R R
8316E4 R R I R I
1. I=INSERTED; R=REMOVED

CB2 AND DB2 MUST BE SUPPLIED WITH EXTERNAL -5V POWER.
3. CHIP SELECT SIGNALS MUST BE PROGRAMMED AS FOLLOWS:

N

Cs1 Cs2 CSs3
Low Low Low

4. CHIP SELECT SIGNALS MUST BE PROGRAMMED AS FOLLOWS:

Cs1 Cs2 Ccs3
LOW LOW HIGH

MA-1351

Figure 4-10 System ROM Jumpers
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BEVNT L

+5V
5
!ﬁ% 7
+5Vv !
-
E10 O-
REG L—Q O Q4
OUT LB L—Qy  E2 C 0 A
SEL6 L-—q T
DC NOK L

MA-1352

Figure 4-11 BEVNT Logic

74LS175

E25  R3(1) /D4
DAL3 H D3 R3(0)
R2(1) /7?\03
DAL2 H D2 R2(0) W \K/
R1(1) /2
DALT H D1 R1(0)
RO(1) /V~\D1
DALO H DO RO(0)

CLK  CLR
REG L——O
OUT LB L—Q| E4
SEL4 L—O
DC NOK L

MA-1353

Figure 4-12 Display Logic/LEDs D1-D4
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4.11 READ/WRITE REGISTER LOGIC
The read/write register logic is shown in Figure 4-13. The logic includes two 8-bit universal shift
registers, 741.S299 integrated circuits, which are used only in the “hold” and “load” modes.

When the register is addressed, the SEL2 L, REG H, and REG L signais are asserted by the controi
logic. If the register is being read, the control logic also asserts the XMIT H signal. The asserted OUT2
L signal puts the register into the hold condition; thus, the information on the DAL lines is that held in
the register output stages. On the other hand, when the register is to be written, the XMIT H signal is
negated and the register is placed in the load condition. Either or both bytes of the register are clocked
and the data on the DAL lines is loaded into the output stages of the register. The entire register is
cleared when power is turned on or when the system is re-booted.

—iS/L R8——DAL15 H
—{S/R
R7+—DALS H
out2 L —JaH' 7415299
—QA! £22 R6}——DAL14 H

R6F——DALS H

>0 R4——DAL13 H
S1 n i L

REG H
CLK R3+——DAL10 H

XMIT H——————
SEL2 L
. |
R2}—DAL12 H

__'_/
OUTHB L———Q R1}——DAL11 H
—O CLR G1 G2
REG L———O ?
| [

—s/L R8—DAL7 H
—S/R R7—DALO H
——JQH' 74LS299
R5}——DAL1 H
SO
N s1 R4}—DALS H
O CLK R3+——DAL2 H
ouTLB L————Q / R2}——DAL4 H
R1——DAL3 H
7415299 CLR G1 G2
CLR | S1 | SO | cLK Rn T ? T
L X L X L =
L L X X L DC NOK L

H L L X |HOLD CONDITION

H H H t |LOAD CONDITION

MA-1354

Figure 4-13 Read/Write Register Logic
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APPENDIX A
ROM SPECIFICATIONS

This appendix gives specifications of the ROMs recommended for use in BDV11 variations. If ROMs
other than those listed are used, they must meet the specifications listed here.
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2708-TYPE EPROM (1K X 8 ORGANIZATION)

READ OPERATION
DC AND OPERATING CHARACTERISTICS

TA=0°CTO70°C,VcCc = +5V £5% VDD = +12V £5%, VBB[1] = -5V £5%,Vsgs =0V,

UNLESS OTHERWISE NOTED.

AC CHARACTERISTICS

TA=0°CTO70°C, Vg = +5V 5%, VpD = +12V £5%,VBg = -5V 5% Vgs =0V,
UNLESS OTHERWISE NOTED.

SYMBOL | PARAMETER MIN. | MAX. | UNIT | CONDITIONS

Il 'ADDRESS AND CHIP 10 uA VIN = 5.25V or VIN = V|L
SELECT INPUT
SINK CURRENT

ILO OUTPUT LEAKAGE 10 LA VOUT = 55V.CS/WE =5V
CURRENT

ippl3] VDD SUPPLY 65 mA WORST CASE SUPPLY CUR-
CURRENT RENTS:

iccl3] Vce SUPPLY 10 mA ALL INPUTS HIGH
CURRENT

IgBI3] VBB SUPPLY 45 mA CS/WE =5V; Tao = 0°C
CURRENT

ViL iNPUT LOW Vss | 065 |V
VOLTAGE

VIH INPUT HIGH 30 |Vvee+1]V
VOLTAGE

VoL OUTPUT LOW 0.45 \% loL = 1.6 mA
VOLTAGE

VOH1 OUTPUT HIGH 3.7 v IOH = -100 pA
VOLTAGE

VOH2 OUTPUT HIGH 2.4 v IOH = -1 mA
VOLTAGE

PD POWER 800 mW Ta = 70° C
DISSIPATION

NOTES:

1. VBB MUST BE APPLIED PRIOR TO Vcc AND Vpp. VB MUST ALSO BE THE LAST

POWER SUPPLY SWITCHED OFF.

2. TYPICAL VALUES ARE FOR TA = 25° C AND NOMINAL SUPPLY VOLTAGES.

3. THE TOTAL POWER DISSIPATION OF THE 2704/2708 IS SPECIFIED AT 800 mW. IT IS
NOT CALCULATED BY SUMMING THE VARIOUS CURRENTS (Ipp. IccC. and !BB)
MULTIPLIED BY THEIR RESPECTIVE VOLTAGES SINCE CURRENT PATHS EXIST

2708-1 LIMITS | 2708 LIMITS

SYMBOL PARAMETER MIN. MAX. | MIN MAX. | UNITS

tACC ADDRESS TO OUTPUT 350 450 ns
DELAY

tco CHIP SELECT TO 120 120 ns
OUTPUT DELAY

tDE CHIP DESELECT TO 0 120 o] 120 ns
OUTPUT FLOAT

tOH ADDRESS TO OUTPUT | 0 o] ns
HOLD

CAPACITANCEI1]

Ta = 25° C. f = 1 MHz

SYMBOL PARAMETER TYP. | MAX.| UNIT| CONDITIONS

CIN INPUT CAPACITANCE |4 6 pF VIN=0V

Cout OUTPUT CAPACITANCE| 8 12 pF VouT=0V

NOTE

1. THIS PARAMETER IS PERIODICALLY SAMPLED AND IS NOT
100% TESTED.

AC TEST CONDITIONS:

OUTPUT LOAD: 1 TTL GATE AND CL = 100 pF
INPUT RISE AND FALL TIMES: <20 ns
TIMING MEASUREMENT REFERENCE LEVELS: 0.8 V AND
2.8 V FOR INPUTS; 0.8 V and 2.4 V FOR OUTPUTS.
INPUT PULSE LEVELS: 0.65VTO 3.0V

BETWEEN THE VARIOUS POWER SUPPLIES AND Vss. THE Ipp. IcC. AND Igg

un ~n (o] =4 nY N MECTCMAAIArs D ALAIEm N imm L A A SIS SRR RS
CURRENTS SHQOULD BE USED TC DETERMINE POWER SUPPLY CAPACITY ONLY.

PIN NAMES

Ag-Ag ADDRESS INPUTS

01-0Os DATA OQUTPUTS/INPUTS

CS/WE CHiP SELECT/WRITE ENABLE INPUT

PIN CONFIGURATION

Y4
A7 241]vce
As[]2 23[]As
As[]3 22[Agl1]
A4[4 2101VeB
A3(s 20[JCS/WE
A2[0e6 2708/2704 19[]VpD
A\E 7 18 JPROGRAM
(LsB) Ao s 17{]07 (MsB)
(LsB) 0o[]9 16[]06
o01[J10 15[]05
0211 14{104
vss[J12 13[J03

NOTE 1: PIN 22 MUST BE CONNECTED

TO VssFOR THE 2704.

A-3
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8316E-TYPE ROM (2K X 8 ORGANIZATION)

DC AND OPERATING CHARACTERISTICS

TA = 0° CTO +70° C, Vcc = 5V £10% UNLESS OTHERWISE SPECIFIED.

AC CHARACTERISTICS

TA = 0°CTO +70° C,Vcc = +5V £10%, UNLESS OTHERWISE SPECIFIED.

LIMITS
SYMBOL PARAMETER MIN. MAX. UNIT
tA ADDRESS TO OUTPUT DELAY TIME 450 ns
tco CHIP SELECT TO OUTPUT ENABLE DELAY TIME 120 ns
tDF CHIP DESELECT TO OUTPUT DATA 10 100 ns
FLOAT DELAY TIME

CONDITIONS OF TEST FOR
AC CHARACTERISTICS

OUTPUT LOAD
INPUT PU
INPUT PULSE RISE AND FALL TIMES (10% TO 90%).......

1QE | E\II:LS

LOC LEVE

TIMING MEASUREMENT REFERENCE LEVEL

CAPACITANCEI[2]
TA = 25°C. f = 1 MHz

LIMITS
SYMBOL | PARAMETER MIN.[ MAX. | UNIT | TEST CONDITIONS
ILl INPUT LOAD 10 kA VIN =0t0 525V
CURRENT
(ALL INPUT PINS)
ILOH OUTPUT LEAKAGE 10 uA CHIP DESELECTED, VQUT =
CURRENT 40V
lLoL OUTPUT LEAKAGE -20 LA CHIP DESELECTED, VouT =
CURRENT 0.4V
lcc POWER SUPPLY 120 mA ALL INPUTS 5.25 V DATA OUT
CURRENT OPEN
ViL INPUT “LOW" 05 [0.8 v
VOLTAGE
VIH INPUT “HIGH” 24 |vce
VOLTAGE +1OV | V
VoL OUTPUT “LOW” 0.4 v oL = 2.1 mA
VOLTAGE
VOH OUTPUT "“HIGH" 24 Y IOH = -400 uA
VOLTAGE
NOTE

1. TYPICAL VALUES FOR TA = 25° C AND NOMINAL SUPPLY VOLTAGE.

LIMITS
SYMBOL TEST TYP. MAX.
CIN ALL PINS EXCEPT PIN UNDER| 5 pF 10 pF
TEST TIED TO AC GROUND
Cout ALL PINS EXCEPT PIN UNDER [10 pF 18 pF
TEST TIED TOAC GROUND
NOTE

2. THIS PARAMETER IS PERIODICALLY SAMPLED AND IS
NOT 100% TESTED.

1 TTL GATE AND C_ = 100 pF
.............................................. 087024V

1VAND 22V
DUTPUT et en b 0.8VAND20OV

PIN CONFIGURATION

4
A7001 241]vce
As[d2 23(]Ag
As[]3 22[JAg
As[a 21[]Cs3
A3[0s 20[]c¢s1
Az200s 190 A10
A7 18[] CS2
Ao[Os 17307
Do[d9 16[]D6
D110 15[]D5
Daf11 14] D4
GND[J12 131 D3
PIN NAMES
Ap-A10 | ADDRESS INPUTS
D7-Do DATA OUTPUTS
CS1-CS3 | CHIP SELECT INPUTS
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2716-TYPE EPROM (2K X 8 ORGANIZATION)

READ OPERATION

PIN CONFIGURATION

\
DC AND OPERATING CHARACTERISTICS AC CHARACTERISTICS A+ 24 vee
TA = 0° CTo 70° C, Vccl1.2] = +5 V £5%, Vpp {2] = Vcc £0.6 V(3] Ta = 0° C TO 70° C. Vcclll = +5 V £5%, Vppl2] = vee £0.6 V (3] A2 23] Ag
As[]3 22[0A
LIMITS LIMITS O 1 Ag
SyYmBoOL PARAMETER MIN. |MAX. | UNIT | CONDITIONS SYMBOL PARAMETER MIN. | MAX. | UNIT | TEST CONDITIONS A4[d4 210 vep
— A3[]s 2o[]cs
ILl INPUT LOAD 10 kA VIN = 525V tACC1 ADDRESS TO 450 ns PD/PGM = CS = V|L a2rs 190 A10
CURRENT OUTPUT DELAY
— A1Q7 18 PD/PGM
ILo OUTPUT LEAKAGE 10 KA VouTt = 5.25V tACC2 PD/PGM TO OUTPUT 450 ns CS = ViL Aorls 17007
CURRENT DELAY
0o[se 16106
pp1l2] Vpp CURRENT 5 mA Vpp = 5.85 V tco CHIP SELECT TO 120 ns PD/PGM = V|L o110 15[]0s5
— OUTPUT DELAY
Icc1l2] vce CURRENT 25 mA PD/PGM = Vjn, CS = V|L — 02011 140304
(STANDBY) tPF PD/PGM TO OUTPUT | 0 100 ns S =V GND[]12 1303
FLOAT
Icc2l2] Vce CURRENT 100 mA CS = PD/PGM = V|
(ACTIVE) tDF CHIP DESELECTTO |0 100 ns PD/PGM = V|L PIN NAMES
OUTPUT FLOAT '
viL INPUT LOW 01 o8 |v — A0-A10 | ADDRESSES
VOLTAGE tOH ADDRESS TO 0 ns PD/PGM = CS = v | |PD/PGM |POWER DOWN/PROGRAM
OUTPUT HOLD =
VIH INPUT HIGH 22 |vce+1| Vv cs CHIP SELECT
VOLTAGE 00-07 |OUTPUTS
CAPACITANCEI[4]
VoL OUTPUT LOW 045 |V loL = 2.1 mA TA = 25° C,f = 1 MHz AC TEST CONDITIONS
VOLTAGE
SYMBOL | PARAMETER TYP.| MAX. | UNIT | CONDITIONS OUTPUT LOAD:1 TTL GATE AND C_ = 100 pF
VOH OUTPUT HIGH 24 v IOH = -400 pA INPUT RISE AND FALL TIMES: <20 ns
TIMING MEASUREMENT REFERENCE LEVEL:
NOTES CouT OUTPUT CAPACITANCE| 8 |12 pF VouT =0V INPUTS 1VAND2V
1. Vcc MUST BE APPLIED SIMULTANEOUSLY OR BEFORE Vpp AND REMOVED OUTPUTS 08V AND2V.
SIMULTANEOUSLY OR AFTER Vpp.
MODE SELECTION
2. Vpp MAY BE CONNECTED DIRECTLY TO Vcc EXCEPT DURING PROGRAMMING. THE
SUPPLY CURRENT WOULD THEN BE THE SUM OF Icc AND Ipp1. PINS| PD/PGM cs vep | vce | ouTPuT
MODE (18) (20) (21) | (24) | (9-11,13-17)
3. THE TOLERANCE OF 0.6 V ALLOWS THE USE OF A DRIVER CIRCUIT FOR SWITCHING
THE Vpp SUPPLY PIN FROM Vcc IN READ TO 25 V FOR PROGRAMMING. READ ViL VL +5 | +5 | bourt
4. THIS PARAMETER IS ONLY SAMPLED AND IS NOT 100% TESTED. DESELECT DON'T CARE VIH +5 | +5 | HIGHZ
5. tacc2 IS REFERENCED TO PD/PGM OR THE ADDRESSES, WHICHEVER OCCURS POWER DOWN VIH DON'TCARE|+5 | +5 | HIGH Z
LAST.
PROGRAM PULSED VIH +25| +5 | DIN
VILTO VIH
PROGRAM VERIFY ViL ViL +25 [ +5 | DouT
PROGRAM INHIBIT ViL VIH +25 | +5 | HIGHZ

A-7
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BDV11 BUS TERMINATOR, , Reader’s Comments
BOOTSTRAP, AND DIAGNOSTIC ROM

TECHNICAL MANUAL
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Does it satisfy your needs? Why?
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the remainder of DIGITAL’s technical documentation.

Name Street

Title City

Company State/Country
Department Zip

Additional copies of this document are available from:
Digital Equipment Corporation
444 Whitney Street
Northboro, Ma 01532
Attention: Communications Services (NR2/M15)
Customer Services Section

Order No. EK-BDV11-TM-001




FIRST CLASS
PERMIT NO. 33
MAYNARD, MASS.

BUSINESS REPLY MAIL
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

Postage will be paid by:

Digital Equipment Corporation
Technical Documentation Department
Maynard, Massachusetts 01754



digital equipment corporation

Printed in U.S.A.



