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Table 3-22 Decoder (E80) Address Selection 

Address Bits Selected Output 
21 20 19 

0 0 0 COME SLAVE RX DATA HI ENA L 
0 0 1 COME SLAVE RX DATA La ENA L 
0 1 0 COME MST RX DATA HI ENA L 
0 1 1 COME MST RX DATA La ENA L 
1 0 0 COME DATA MUX ENA L 
1 0 1 COME SLOW READ REG ENA L 
1 1 0 COMEDRENAL 
1 1 1 COME LITERAL ENA L 

Table 3-23 DER Read Register Map 

Address 
M\VR (22:16) (hex) 

0:3F 

40:47 
48:4F 
50:57 
58:5F 
60:61 
62:63 
64:65 
66:67 
68:6F 
70:73 
74:77 
78:7F 

DER Read Register 

any read of locations 0:3F 
initiates a slow read cycle 
slave RX data register-high byte (E38) 
slave RX data register-low byte (E52) 
master RX data-high byte (E39) 
master RX data-low byte (E68) 
data MUX [0] 
data MUX [1] 
dataMUX [2] 
data MUX [3] 
slow read register (E70) 
RX DR/LP register-high byte (EI8) 
RX DR/LP register-low byte (E5) 
literal register (E 120) 

Table 3-24 Pipelining COML MWR (18:17) H 

Read One Multiplexer Byte 

Microcycle 1 
Microcycle 2 

setup MWR (18:17) 
read data multi­
plexer register 

3-44 

Read Two Multiplexer Bytes 

Microcycle 1 

Microcycle 2 

Microcycle 3 

q 

setup 
MWR (18:17) 

read data 
multiplexer 
register, setup 
MWR (18:17) for 
next read 
read data 
multiplexer 
register 



COML MWR (18:17) H is applied to the select pins of the data multiplexers (E72,41,42,74). COML 
MWR (1 8: 17) H selects one of the four inputs to the multiplexer sections. Table 3-25 lists the selection 
configurations for the data multiplexers. 

The input signals to the data multiplexers (E72,41,42,74) are defined in Table 3-26. 

The tri-state DR/LP multiplexers (EI8,85) multiplexers a word of receive data from the parallel interface 
onto the bus via the DR/LP receivers (E6,E7). COML MWR (18) selects between the high or low byte 
being applied to the bus. 

A literal field from the microword is read via the literal buffer (E 120) onto the bus into a working register 
or the Q register by executing a DER read. COME LITERAL ENA L enables the literal buffer (EI20). 
The literal consists of COML MWR (18:16) H, COML MWR (I 1:8) H, and COML MWR (0) H. 

When the DMF32 is a master device, the data from the slave device is loaded into the master RX data 
registers (E68,39) from the UNIBUS via the UNIBUS receivers. COME MST RX DATA La ENA L 
and COME MST RX HI ENA L are applied to the master RX data registers (E68,39) from the decoder 
(E80). COME MST RX DATA La ENA L and COME MST RX DATA HI ENA L determine if the low 
or high byte is applied to the bus respectively. 

When the DMF32 is a slave device, the data from the master device is loaded into the slave RX data 
register (E52,38) from the UNIBUS via the UNIBUS receivers. COME SLAVE RX DATA La ENA L 
and COME SLAVE RX DATA HI ENA L are applied to the slave RX data registers from the decoder 
(E80). COME SLAVE RX DATA La ENA L and COME SLAVE RX DATA HI ENA L determine if 
the low or high byte is applied to the bus respectively. 

Table 3-25 Data Multiplexer Input Selections 

COML MWR (18:17) H 
18 17 

o 
o 
I 
I 

o 
I 
o 
I 
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Input Pin Selections 

o 
I 
2 
3 



Table 3-26 Data Multiplexer Signal Inputs 

Signal 

COMC SW (7:0) H 

COMJ USRT TX URN H 

COMJ USRT TX BE H 

COMJ USRT TX ACT H 

COMJUSRTRXSAH 

COMJ USRT RX SjF H 

COMJ USRT RX ACT H 

COMV RX DR REQ A L 

COMR RX UART 0 RI L 

COMN RX ADR (0) H 

COMR RX UART 0 CTS L 

COMR RX UART 0 S.CAR L 

COMR RX UART 0 USER RX L 

COMC INT REQ L 

Definition 

UNIBUS address switch bit, which is selected by 
COMF LS ADR (2:0) H. (Pin 0) 

This is a status bit from the 2652 USRT, which indi­
cates a transmit under run condition. (Pin 0) 

This is a status bit from the 2652 USRT, which indi­
cates a transmit buffer empty condition. (Pin 0) 

This is a status bit from the 2652 USRT, which indi­
cates a transmitter active condition. (Pin 0) 

This is a status bit from the 2652 USRT, which indi­
cates that receive status is available. (Pin 0) 

This is a status bit from the 2652 USRT, which indi­
cates that a sync or flag character has been received. 
(Pin 0) 

This is a status bit from the 2652 USRT, which indi­
cates a receiver active condition. (Pin 0) 

This parallel interface bit is a request line originating 
from the user device. (Pin 1) 

This is the ring indicator modem control signal, which 
originates from the modem, and is associated with 
asynchronous line zero. (Pin 1) 

This is the UNIBUS address bit zero. Trap microcode 
can read this bit to determine whether a DA TOB cycle 
is accessing the high or low byte. (Pin 1) 

This is the clear to send modem control signal, which 
originates from the modem, and is associated with 
asynchronous line zero. (Pin 1) 

This is the secondary carrier modem control signal, 
which originates from the modem, and is associated 
with asynchronous line zero. (Pin 1) 

This is the user receive modem control signal, which 
originates from the modem, and is associated with 
asynchronous line zero. (Pin 1) 

This is the UNIBUS interrupt request signal asserted 
by the interrupt control FSM (EI03). (Pin 1) 
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Table 3-26 Data Multiplexer Signal Inputs (Cont) 

Signal 

COMC MST REQ L 

COMP RX USRT DSR L 

COMP RX USRT RI L 

COMP RX USRT CAR L 

COMP RX USRT CTS L 

COMCGPS 1 L 

COMP RX USRT USER RX L 

COMCGPS 1 L 

JI DISTPANELSW 1 L 

COMV RX DR REQ B L 

COMS RX UART 1 RI L 

JI DIST PANEL SW 2 L 

COMS RX UART 1 CTS L 

Definition 

This is the UNIBUS master request signal asserted by 
the master control FSM (E78). (Pin I) 

This is the data set ready modem control signal, which 
originates from the modem, and is associated with the 
synchronous line. (Pin 2) 

This is the ring indicator modem control signal, which 
originates from the modem, and is associated with the 
synchronous line. (Pin 2) 

This is the carrier detect modem control signal, which 
originate from the modem, and is associated with the 
synchronous line. (Pin 2) 

This is the clear to send modem control signal, which 
originates from the modem, and is associated with the 
synchronous line. (Pin 2) 

This bit is the state of the general purpose switch (E75-
pin 12). (Pin 2) 

This is the user receive modem control signal, which 
originates from the modem and is associated with the 
synchronous line. (Pin 2) 

This bit is the state of the general purpose switch (E75-
pin II). (Pin 2) 

This bit is the state of the dip switch S3 pin 4 on the 
distribution module, which indicates to the microcode 
whether the DR (i.e. parallel interface) or LP (i.e. line 
printer controller) is to be used. (Pin 2) 

This parallel interface bit is a request line originating 
from the user device. (Pin 3) 

This is the ring indicator modem control signal, which 
originates from the modem, and is associated with the 
asynchronous line one. (Pin 3) 

This bit is the state of the dip switch S3 pin 5 on the 
distribution module, which indicates to the microcode 
whether the DR (i.e. parallel interface) or LP (i.e. line 
printer controller) is to be used. (Pin 3) 

This is the clear to send modem control signal, which 
originates from the modem, and is associated with the 
asynchronous line one. (Pin 3) 
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Table 3-26 Data Multiplexer Signal Inputs (Cont) 

Signal 

CaMS RX UART 1 S.CAR L 

CaMS RX UART 1 USER RX L 

-COMC TX MSYN H 

COMCTXC1 H 

, Definition 

This is the secondary carrier modem control signal, 
which originates from the modem, and is associated 
with the asynchronous line one. (Pin 3) 

This is the user receive modem control signal, which 
originates from the modem, and is associated with 
asynchronous line one. (Pin 3) 

This is the UNIBUS master sync control signal origi­
nating from the master control FSM (E78). (Pin 3) 

This is the UNIBUS C 1 control signal originating from 
the master control FSM (E78). (Pin 3) 

3.11.2 Regular Discrete External Register Write 
Refer to Figure 3-18 for the following description of the regular DER write. 

Decoder (E11l) decodes COML MWR (7:5) H. If COML MWR (7:5) H equals "101", then the decoder 
(E111) asserts COME DISC REG R/W L. With COME DISC REG R/W L asserted, COML MWR (22) 
H asserted, and COML MWR (23) H deasserted, the decoder (E81,84,108) produces one of six clock 
signals. This clock signal is applied to the specific DER which is to be written to. COML MWR (21:19) H, 
that is applied to the decoder (E81 ,49; 1 08)~ determines which one of the six clock signals is to be driven to 
the low state. Refer to Table 3-27 for the clock signal selection and Table 3-28 for the DER write register 
map. The timing signal COMM T100-150 H causes the clock signal to have a positive edge at T150. At 
time T150, the data is clocked into the specific DER. 

COME LS ADR CLK H is applied to the clock of the indirect address register (E55). This register indi­
rectly addresses local store (E134,135), indirectly addresses the slow read/write registers (E69,70), and 
addresses the multiplexer (E66). 

COME TX ADR La CLK Hprovides the clock for the UNIBUS address register (E67), that contains the 
low byte of the UNIBUS address used in a DMA transfer. COME TX ADR HI CLK H provides the clock 
for the UNIBUS address register (E93), that contains the high byte of the UNIBUS address used in a 
DMA transfer. 

COME TX DR/LP La CLK H provides the clock for the DR/LP data register (E10), that contains the 
low byte of the DR/LP data, while COME TX DR/LP HI CLK H provides the clock for the DR/LP data 
register (E9) that contains the high byte of the DR/LP data. 

COME LATCH WE L is the write enable signal that is applied to the addressable latches (E95,94,82). 
COML MWR (18: 16) H selects one of the eight, three-bit registers. When a three-bit register is enabled by 
COME LATCH WE L and also is selected by COML MWR (18:16) H, the data (BUS (2:0) H) is written 
into tlJe selected register. These registers contain miscellaneous data. 

Table 3-29 defines the bits for the eight three-bit registers (E95,94,82). 
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Figure 3-18 Regular Discrete External Register Write 



Table 3-27 Decoder (E81,84,108) Clock Selection 

Address Bits 
COML MWR (21:19) H 
21 20 19 

o 
o 
o 
o 
1 
1 
1 
1 

o 
o 
1 
1 
o 
o 
1 
1 

o 
1 
o 
1 
o 
1 
o 
1 

Address Bits 
COML MWR (22: 16) H (hex) 

0:3F 

40:47 
48:4F 
50:57 
58:5F 
60 
61 
62 
63 
64 
65 
66 
67 
68:6F 
70:77 
78:7F 

Selected Clock Signal 

COME LS ADR CLK H 
COME TX ADR LO CLK H 
COME TX ADR HI CLK H 
not used 
COME LATCH WE L 
not used 
COME TX DR/LP LO CLK H 
COME TX DR/LP HI CLK H 

Table 3-28 DER Write Register Map 

DER Write Register 

any write to locations 0:3F 
initiates a slow write cycle 
indirect address register (E55) 
transmit address register-low byte(E67) 
transmit address register-high byte (E93) 
no registers 
latch 0 
latch 1 
latch 2 
latch 3 
latch 4 
latch 5 
latch 6 
latch 7 
no registers 
transmit DR/LP register-low byte (E 1 0) 
transmit DR/LP register-high byte (E9) 
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Table 3-29 Eight 3-Bit Registers (E95,94,82) Bits 

Bits Definition 

COMF PROC (3:0) H These four bits are the process register. 

COMF USRT TX CLK SOU H This bit controls the source of the transmit clock for the USRT 
(E40), and the source of the transmit clock applied to the modem. 
When this bit is clear, the transmit clock for the USRT (E40) is the 
one originating from the modem, while the transmit clock applied to 
the modem is held marking. If this bit is set, the transmit clock for 
the USRT (E40) originates from the baud rate generator (E32), and 
the transmit clock applied to the modem also originates from the 
BRG. 

COMF FATAL FAULT H This diagnostic bit being set forces a control store parity error. 

CONF TX ADR (17:16) H These two bits are the two most significant bits of the UNIBUS 
address register. 

COMF CI H This is the UNIBUS CI control bit that is applied to master control 
FSM (E78). 

COMF TX CO H This is the UNIBUS CO control bit. 

COMF USRT RX ENA H This is the receive enable control bit for the USRT (E40). 

COMF USRT TX ENA H This is the transmit enable control bit for the USRT (E40). 

COMF USRT MAINT H This is maintenance control bit for the USRT. 

COMF TX DR DATA XMTD L This is a parallel interface control bit that is applied to the user 
device. 

COMF TX DR CTRL ONE H This is a parallel interface control bit that is applied to the user 
device. 

COMF TX DR CTRL ZERO H This is a parallel interface control bit that is applied to the user 
device. 

COMF INHIBIT PUP H The setting of this bit inhibits any pushing or popping of the micr­
osequencer stack. 

COMF TX DR N.D.R. HI L This is a parallel interface control bit that is applied to the user 
device. 

COMF TX DR N.D.R. LOL This is a parallel interface control bit that is applied to the user 
device. 
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Table 3-29 Eight 3-Bit Registers (E95,94,82) Bits (Cont) 

Bits 

COMF USRT SINGLE STEP 
CLKH 

COMF NPR START H 

COMF BR START H 

Definition 

. The settIng of this bit causes the USR T receive clock to be inverted. 
COMF USRT SINGLE STEP CLK H is exclusive "or"ed with 
COMP RX USRT RX CLK H (USRT receive clock originating 
from the modem) to produce COMB USRT RX CLK H (the 
receive clock that is.applied to the USRT). 

The zero to one transition of this bit initiates a UNIBUS NPR 
. cycle. COMF NPRSTART H is applied to the master control FSM 
(E78). _ 

The zero to one transition of this bit initiates a UNIBUS interrupt 
cycle. COMF BRST ART H is applied to the interrupt control FSM 
(EI03). 

3.12 SLOW READ/WRITE CYCLES 
The UARTs, USRT, and BRGs have read and write cycle times that are four microinstructions long. 
Rather than lengthening the microcycle, the slow read/write circuitry enables slow access to occur concur­
rent with other microinstructions. 

A slow read cycle is initiated by executing a DER read microinstruction with COML MWR (22) H deas­
serted. The address (COMF LS ADR (4:0) H) for the desired slow device is loaded into the indirect 
adddress register (E55) prior to initiating the read. Four microcycles after the read cycle is initiated, the 
requested data is automatically loaded into the slow read register (E70). While the multicycle slow read is 
in progress, other microinstructions can be executed. The slow read microinstruction only initiates a slow 
read cycle, and does not read in any data. After waiting three microinstruction states, the microcode reads 
in the requested data by performing a regular DER read of the slow read register (E70). 

A slow write cycle is initiated by executing a DER write microinstruction with COML MWR (22) H deas­
serted. During this microinstruction, the data from ,the bus is automatically clocked into the slow write 
register (E69). Prior to initiating the slow write cycle, the address (COMF LS ADR (4:0) H) is loaded into 
the indirect address register (E55). While the multicycle slow write is occurring, other microinstructions 
can be executed. 

3.13 SLOW READ/WRITE CONTROL LOGIC 
Refer to Figure 3-19 for the following description of the slow read and slow write cycles. Table 3-30 shows 
the required timing between successive slow reads and writes. 

The slow read/write control FSM (E73) controls -the slow read and slow write cycles. COMF LS ADR 
(5:4) H, COML MWR (22) H, and COME DISC REG R/W L are all applied to the slow read/write 
control FSM. COMF LS ADR (5:4) H selects either the USRT, one of the UARTs or one of the BRGs to 
be accessed. Refer to Table 3-31 for the slow device selection. COML MWR (22) H being deasserted 
specifies a slow DER cycle, if a DER cycle is to be performed. COME DISC REG R/W L being asserted 
indicates that a DER microinstruction is being performed. 
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Table 3-30 Required Timing Between Successive Slow Reads and Writes 

Microinstruction 

Case A 

1. SLOW READ INIT 
2. ANY MICROINSTRUCTION 
3. ANY MICROINSTRUCTION 
4. ANY MICROINSTRUCTION 
5. READ THE 

SLOW READ REGISTER 
6. ANY MICROINSTRUCTION 
7. SLOW WRITE INIT 

Case A: Slow Read then Slow Write 
Case B: Slow Read then Slow Read 
Case C: Slow Write then Slow Write 
Case D: Slow Write then Slow Read 

CaseD 

SLOW READ INIT 
ANY MICROINSTRUCTION 
ANY MICROINSTRUCTION 
ANY MICROINSTRUCTION 
READ THE 
SLOW READ REGISTER 
SLOW READ INIT 
ANY MICROINSTRUCTION 

CaseC CaseD 

SLOW WRITE INIT SLOW WRITE INIT 
ANY MICROINSTRUCTION ANY MICROINSTRUCTION 
ANY MICROINSTRUCTION ANY MICROINSTRUCTION 
ANY MICROINSTRUCTION ANY MICROINSTRUCTION 
ANY MICROINSTRUCTION ANY MICROINSTRUCTION 

SLOW WRITE INIT SLOW READ INIT 
ANY MICROINSTRUCTION ANY MICROINSTRUCTION 



Table 3-31 USRT, UARTs, and BRGs Selection 

Indirect Address Register Bits Selected Device 

(5) (4) (3) (2) 0) (0) 
0 0 0 0 X X lJi\Ft1[0[3:0](7:0) 
0 0 0 1 X X lJi\Ft 1[1 [3:0](7 :0) 
0 0 1 0 X X lJi\Ft1[2[3:0](7:0) 
0 0 1 1 X X lJi\Ft1[3[3:0](7:0) 
0 1 0 0 X X lJi\Ft1[4[3:0](7:0) 
0 1 0 1 X X lJi\Ft1[5[3:0](7:0) 
0 1 1 0 X X lJi\Ft1[6[3:0](7:0) 
0 1 1 1 X X lJi\Ft1[7[3:0](7:0) 

0 0 X X X lJSFt 1[[7 :0](7 :0) 

0 X X X i\SYNC BFtG(7:0) 
1 X X X SYNC BFtG(4:0) 

MWFt(22): = 0 for slow access 
1 for regular DEft access 

MWFt(23): = 0 for a write 
1 for a read 

Refer to Table 3-32 for the slow read/write control FSM (E73) truth table. 

1[he outputs pertaining to the slow read/write cycles of the slow read/write control FSM (E73) perform the 
following operations. 

COMJ SLOW REi\D FtEG CLK H is applied to the clock of the slow read register (E70). COMJ SLOW 
REi\D FtEG CLK H clocks the requested data (SLOW BlJS (7:0) H) into the slow read register (E70) 
near the end of a slow read cycle. 

COMJ lJSR1[ CS L is the select signal for the lJSFt1[ (E40). 

COMJ SLOW ADFt Di\1[i\ FtEG CLK L is applied to both the slow address register (E54) and the slow 
write register (E69). COMJ SLOW i\DFt Di\1[i\ FtEG CLK L clocks both COMF LS i\DFt (4:0) Hand 
COML MWFt (23) H into the slow address register (E54). 1[he outputs of the slow address register (E54) 
select either the lJSFtT, one of the lJi\Ft1[s or one of the BFtGs that is to be accessed. 

COMJ SLOW BFtG CS L is applied with COMJ BFtG SEL H via NOFt gates E79-10 and E79-4 to both 
the asynchronous and the synchronous baud rate generators. COMJ SLOW BFtG CS L is the strobe signal 
for the write only baud rate generators. 

COMJ SLOW i\SYN CS ENi\ L is applied to decoder (E31). Decoder E31 selects one of the eight 
Ui\Ft1[s. 
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Table 3-32 Slow Read/Write PAL Truth Table 

MWR IAR IAR DER PON STATE SLO ADR S A B SO STATE SLO ADR S A B SO 
(22) (5) (4) RD DAT CS CS CS RD DAT CS CS CS 

REG REG REG REG 
CLK CLK CLK CLK 

X X X X 0 X X X X X X X 0 1 0 1 1 1 1 
0 X X 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 
1 X X X 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 
X X X 1 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 
X 0 X X 1 1 1 1 1 1 1 1 2 1 1 1 0 1 1 
X X X X 1 2 1 1 1 0 1 1 3 0 1 1 0 1 1 
X X X X 1 3 0 1 1 0 1 1 4 1 1 1 0 1 0 

w X X X X 1 4 1 1 1 0 1 0 0 1 0 1 1 1 1 
I 

VI 
0\ 

X 1 0 X 1 1 1 1 1 1 1 5 1 1 0 1 
X X X X 1 5 1 1 0 1 1 6 0 1 0 1 
X X X X 1 6 0 1 0 1 1 7 1 1 0 0 
X X X X 1 7 1 1 0 1 0 0 1 0 1 1 

X 1 1 X 1 1 1 1 1 1 1 1 8 1 1 1 1 0 1 
X X X X 1 8 1 1 1 1 0 1 9 0 1 1 1 0 1 
X X X X 1 9 0 1 1 1 0 1 10 1 1 1 1 0 0 
X X X X 1 10 1 1 1 1 0 0 0 1 0 1 1 1 1 



COMF LS ADR (5:4) H determines which of the following is to be accessed: 

• One of the eight UARTs (COMF LS ADR (5) H = 0) 

• The USRT (COMF LS ADR (5:4) H = 10) 

• One of the BRGs (COMF LS ADR (5:4) H = 11). 

If an UART is to be accessed, then COMJ SLOW ASYNC CS ENA L is asserted. COMJ SLOW 
ASYNC CS ENA L is applied to the UART select decoder (E31), which causes the select pin of the 
UART selected by COMF LS ADR (4:2) H to be enabled. 

If the USRT is to be accessed, then COMJ USRT CS L is asserted. COMJ USRT CS L enables the 
USRT. 

If one of the BRGs is to be accessed, then COMJ SLOW BRG CS L is asserted. 

3.14 SLOW READ AND WRITE STATES 
Refer to Figure 3-20 for the following description of the slow read and write states. 

Looping in state 0, the slow read and write logic waits for a slow cycle to be initiated. When COML MWR 
(22) H is deasserted and COME DISC REG RjW L is asserted, a slow read or a slow write cycle is initiat­
ed. With a slow read or a slow write initiated, the slow read and write control FSM (E73) asserts COMJ 
SLOW ADR OAT REG CLK L and enters state 1. 

Asserting COMJ SLOW ADR DAT REG CLK L causes the slow address register (E54) and slow write 
register (E69) to be clocked. The address (COMF LS ADR (4:0) H) for a slow device and COML MWR 
(23) H are loaded into the slow address register (E54). COML MWR (23) H produces COMJ URT RjW 
H. COMJ URT RjW H determines whether a slow read or a slow write is to be performed. COMJ URT 
RjW L deasserted is the write enable signal for the USRT and the eight UARTs. Also, when COMJ URT 
RjW H is deasserted, COMJ URT RjW H enables the slow write register (E69) to apply data to the slow 
data bus. 

COMF LS ADR (5:4) H determines which of the following is to be accessed: 

• One of the eight UARTs (COMF LS ADR (5) H = 0) 

• The USRT (COMF LS ADR (5:4) H = 10) 

• One of the BRGs (COMF ADR (5:4) H = 11) . 

. If a UART is to be accessed, then COMJ SLOW ASYNC CS ENA L is asserted and state 2 is entered. 
COMJ SLOW ASYN CS ENA L is applied to the UART select decoder (E31), which causes select pin of 
the UART selected by COMF LS ADR (4:2) H to be enabled. 

If the USR T is to be accessed, then COMJ USR T CS L is asserted, and state 5 is entered. COMJ USR T 
CS L enables the USRT. 

If one of the BRGs is to be accessed, then COMJ SLOW BRG CS L is asserted and state 8 is entered. 
COMJ SLOW BRG CS L enables either the asynchronous BRG or the synchronous BRG, depending on 
whether COMJ BRG SEL H is deasserted or asserted respectively. 

From state 2, 8, or 5, wait state 3, 9, or 6 is entered respectively. During a read, data is accessed; during a 
write, data that is to be written is set up. At this time COMJ SLOW READ REG CLK His deasserted to 
be asserted during the next state. 
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SET 
COMJ SLOW ADR DAT 
REG ClK l 

SET 
COMJ SLOW BRG CS l 

CLEAR 
COMJ SLOW READ REG 
ClK H 

SET 
COMJ SLOW READ REG 
ClK.H 

BRG 

SET 
COMJ SLOW ASYNC 
CS ENA l 

CLEAR 
COMJ SLOW READ REG 
ClK H 

SET 
COMJ SLOW READ REG 
ClK H 

CLEAR 

SYNC 

COMJ SLOW ADR DAT REG ClK l 
COMJ SLOW BRG CS l 
COMJ USRT CS l 
COMJ SLOW ASYNC CS ENA l 

Figure 3-20 Slow Read/Write FSM Flow 
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SET 
COMJ USRT CS l 

CLEAR 
COMJ SLOW READ REG 
ClK H 

SET 
COMJ SLOW READ REG 
ClK H 

TK·9848 



From state 3, 9, or 6, state 4, 10, or 7 are entered respectively. COM1 SLOW READ REG CLK H is 
asserted to clock the data on the slow bus into the slow read register (E70). During a slow read cycle, the 
data from the slow bus is the data read from the USRT on one of the UARTs. During a slow write cycle, 
the data is the data that is in the slow write register (E69); thus for a slow write cycle, the slow read register 
(E70) is clocked with the data that is initially loaded into the slow write register (E69). This can be used for 
diagnostics to form a loopback through the slow bus. 

From state 4, 10, or 7, state 0 is entered. In state 0, COM1 SLOW ADR OAT REG CLK L and any of the 
following: COM1 SLOW ASYNC CS ENA L, COM1 SLOW BRG CS L, and COM1 USRT CS L are 
deasserted. This completes the slow cycle. 

3.15 EIA/CCITT DRIVERS AND RECEIVERS 
The EIA/CCITT drivers are 9636 dual single-ended line drivers. The 9636 chips are compatible with both 
RS423 and RS232-C electrical specifications. All synchronous data, asynchronous data, clock, control sig­
nals originating from the DMF32 use 9636 drivers. Each 9636 driver is an eight pin mini-dip with two 
drivers. 

The waveshape control pin (pin I) of the mini-dip package is connected to ground via a resistor. The value 
of the resistor determines the slew rate of the signals originating from the two driver outputs. These slew 
rate resistors are R 18 (1 K ohm) and R20 (1 M). The slew rate of all the data and clock signals are con­
trolled by R20, while the slew rates for the other modem control signals are controlled by R18. 

The EIA/CCITT receivers consist of 9637 AS chips. The 9637 AS chips are eight pin mini-dips with two 
receivers that are compatible with both RS232-C and RS423 electrical specifications. All synchronous and 
asynchronous data, timing, and control signals originating from the modem that are received by the 
DMF32 use 9637 as chips. 

DMF32 fail safes all of the modem receive signals to the OFF state. The synchronous line receivers 
(E33,34,43,44) have jumpers (W3,4,5,6) connecting the positive inputs of these receivers to ground. The 
other synchronous line drivers and receivers have jumperable connections. Removing these jumpers enable 
the following signals 12 USRT RX 0 H, 12 USRT DSR RTN L, 12 USR T DCE TX CLK RTN L, and 12 
USRT DCE RX CLK RTN L to receive differentially. 

3.16 DR/LP DRIVERS AND RECEIVERS 
The line printer uses a subset of the drivers and receivers of the parallel interface. Therefore, both a parallel 
interface and a line printer cannot be used simultaneously. 

3.16.1 DR/LP TTL Drivers 
The TTL drivers for 16 of the signals (13 TX DR/LP (15:0) L), use two 74S240 inverting buffers 
(Ell,12). Four additional signals (13 TX DR N.D.R. (LO:HI) H, 13 TX DR N.D.R.H, and 13 TX DR 
DATA XMID H) are driven with a 7437 buffer (E85). One additional signal 12 TX DR INIT L is driven 
by a 7437 (EI22). Two signals, 12 TX DR CTRL ONE Land 12 TX DR CTRL ZERO L use 74LS240 
drivers. 

3.16.2 DR/LP TTL Receivers 
The TTL receivers for 16 of the signals (13 RX DR/LP (15:0) L) use two 74LS240 inverting buffers 
(E6,7). Two additional signals (13 RX DR REQ (A:B) H) are received by another 74LS240 inverting 
buffer (E8). 
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DMF32 MULTI-FUNCTION COMMUNICATION 
INTERFACE TECHNICAL DESCRIPTION 

Reader's Comments 

Your comments and suggestions will help us in our continuous effort to improve the quality and 
usefulness of our publications. 

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well 
written, etc? Is it easy to use?~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

What features are most useful?~ __________________________ _ 

What faults or errors have you found in the manual?~ __________________ _ 

Does this manual satisfy the need you think it was intended to satisfy?~ ___________ _ 

Does it satisfy your needs?~ _________ Why?~ ________________ _ 

Please send me the current copy Of the Documentation Products Directory, which contains information 
on 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 
Accessories and Supplies Group 
P.O. Box CS2008 
Nashua, New Hampshire 03061 

Attention: Documentation Products 
Telephone: 1-800-258-1710 

Order No. EK-DMF32-TD 
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