Columbia University
Department of Electrical Engineering
EECS E4340. PDP/8 Design Handout 1.
PDP/8 Control. Partial ASM charts.

These charts are incomplete and represent only one possible design point.
You should use these as a starting point for your design; many optimizations
are possible to improve the CPI performance of your implementation.
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puts PC into
MA and MB

merement

the PC

read instruction
into IR

State registers

haltff_next—|

haltff_current <='0’

|

cont #s a front panel switch
on your front pane

stgn,

T

iop_enable_next <="100"
int_on_next <=int_delay_current

int_on_next<='0'
int_delay next<='0'
au_sel <=du_zero
loadma<="1
ce bar<="1
jms0<="1'
data_sel <=sel_pc loadir <="1"
au_sel <=sd_mux
loadma<="1
loadmb <="1'

} haltff_current  int_delay_next ‘D‘ int_delay_current
currem_sazeﬁ next_siate \nt_on_na(lﬁ int_on_current

F ma_next ‘D‘ ma_current \rc_na(l‘D‘ irc_current

. Depending
you might

be doing things differently here.

put zero
on the address
bus

turns off
arrays

data_sel <=sel_ir
au_sdl <=au_mux
irc_next <= bus_out

o

data_sel <=sel_pc
adu_sd <=au_inc
loadpc <="1'

puts the
instruction
out for
decode by

data_sel <=sel_ma
au_sel <=sd_mux

the controls

loadir == ”1’ data_sel <= sel_pc
read <= 1’ ' au_sel <= alu_inc
ce bar <='0 | loadpc <="1'

@
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data_sel <=sdl_ir
au_sd <=sa_mux
irc_next <= bus_out

put IR on the bus

data sel <=sel_ea
alu_sd <=sa_mux
loadma<="1

ma_next <=bus in

splice the address

i

(irc_current(0 to 2) = OP_OP) or
(irc_current(O to 2) = OP_IQT) or T
((IRC_current(3) ='0") and @
((IRC_current(0to 2) = OP_DCA) or

(IRC_current(0 to 2) = OP_JMS) or

(IRC_current(0 to 2) = OP_JMP))
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data sel <=sel_ma
au sel <=sel_mux

loadir <="1"
ce bar<="0
reed<="1

data_sdl <=sdl_ir
au_sd <=sel_mux
loadmb <="1'

load mem(MA) — IR

load IR into MB

T first direct then
autoindex check



ma_current(0to 8) = F E6
"00000001"
toindes
- (autoindex)
data_sel <=sel_mb
alu_sel <=sel_inc mcrement the contents
loadmb <="1'

data sel <=sel_ma
alu_sel <= sd_mux write it back
read <='0'

ce bar<='0

data_sel <=sel_mb

au_sel <=sa_mux
loadma<="1'
ma_next <= bus _in

J

(irc_current(Oto 2) = OP_DCA) or
(irc_current(0to 2) = OP_IMS) or
(irc_current(0 to 2) = OP_JMP)

| F
data sl <=sel_ma

alu_sel <= sel_mux
loadir <="1'
ce bar<='0

@ data_sel <=sel_ir

alu_sel <=sel_mux
loadmb<="1

@



sing-instin is a front-panel switch

haltff_next <= sing_in: Again, depending on what function you

OP_TAD

irc_current(0to 2)

OP_AND

build into your front panel, this may
change.

OP_IMP

right<="1'
left<="1'

data_sel <=sel_mb
au_sel <= au_add

OP ISz

OP_DCA

loadpc <="1'
data_sel <=sel_ma
au_sel <=sal_mux

OP_IMS

data_sel <=sel_mb
alu_sel <=sel_inc
loadmb <="1'

oP_oP

alu_sel <= sel_mux
loadmb <="1"

OP_IOT

irc_current =
"11000000001"

irc_current =
"1100000010"

iop_enable_current =

data_sel <=sel_ma
au_sel <= au_mux
read <="'0'

ce bar<='0"

OP_DCA

irc_current(0 to 2)

OP_JMS

data_sel <=sel_pc
alu_sel <= au_mux
loadmb <="1"

int_delay next<='1'

write MB to memory

OP ISz

data sel <=sel_ac

alu_sel <=au_zero

right<="1'
left<="1"

data_sel <=sel_ma

alu_sel <=alu_inc

loadpc<="1"

data_sel <=sel_pc
alu_sel <=alu_inc
loadpc<="1"




iop_enable_next(0) <='0
iop_enable_next(1) <= iop_enable_current(0|
iop_enable_next(2) <= iop_enable_current(1]
iop_control_next(0) <= IOSKIP
iop_control_next(1) <= ACCLR
iop_control_next(2) <= ORAC

loadmb <="1'

datasel <= sel_ac;

{

ir€_current(3 to 8) = "9Q0100" T
orirc_current(3 to 4) =107 =

TOSKIP

data sel <=sel_pc
iop_control_current(0)> alu_sel <=au_inc
= loadpc<="1'

rC_current(3 to 8) = "6Q0100" T
orirc_current(3 to 4) > 10 =

reed<="1

ACCLR

data_sel <= sel_ad
au_sel <=sdl_zen
right <="1'
left<="1'

ir€_current(3 to 8) = "8Q0100" T
orirc_current(3to 4) >

data_sel <=sel_j
au_sel <=au_or
right <="1'
left<="1"

ir€_current(3to 8) ="
orirc_current(3to 4) >




